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VAR 614.841,33(0.75.8)

Penensenth: HOPMATHBHO-TexHHueckHit otmen [YIMO MBJA
CCCP; xagenpa oxpannt TpyAa MoCKOBCKOro MHIKEHEPHO-CTPOUTEABHOTO
uncTuryta M. B. B. Kyi6oimena; saseayiomnfi aaGopatopneii ornectoli-
kocty HHHUHUCK um. B. A, Kyuepenko locctpost CCCP pokrop texmn-
uecknx. Hayk H. T. Pomanenkos.

ABTOpCKHE KOAAEKTHB: KAHAMIAT TEXHHYECKHX HAYK
Aouent B, B. I‘pﬂmencxnﬁ (PYKOBOLHTENb); JOKTOD TEXHHYECKHX HAYK
npogeccop A. M. SIKoBJeB; KAHAMDAT = TEXHHYECKHX HAYK  HOLEHT
H. H. Kpusowees; kanpunat texunueckux nayk E. T. Ilypun; muxkenep
H. T. Kanmymns.

B yueGHHKe H3/OMEHH OCHOBH NOXADHOH NPOPHIAKTHKH B CTPOH-.

HTeJIbCTBE, PACCMATPHBAKOTCA pacieTHHe K SKCIEPHMEHTAJbHBE MeTOAsI
ONpEfie/IeHHs OTHECTOWKOCTH CTPOHTEJIBHBIX KOHCTPYKIHH, = BONPOCH -1O-
#apHOH 6e30IaCHOCTH NpPH BHYTPeHHedl H reHepaJbHOR NIAHHDOBKe 3ja-
HHfl © 06BEKTOB HAPOAHOrO XO3AHCTBA, CelHa/JbHHE NPOTHBONOXADHEE
aperpajn, NPensTCTBYIOUIWE . PACHPOCTPAHEHHIO = NOXKAapa, TeXHHUeCKie
pejueHHs no ofecneyeHdio 6e30nacHOi SBAKYyanWH JIOAeHl npu noxape,
HHXeHepHBEIe YCTPOHCTBA 110 NPOTHBOALIMHON ¥ NMPOTHBOB3PHIBHON 3alluTe

-3LaHAH, 0COGEHHOCTH NPOTHBONOXKAPHON 3aIIHTH COBPEMEHHHX JKHBOTHO-

BOJYEGKHX KOMIJIEKCOB, a TakiKe METOJH HAJ30Pa 33 MPOTHEONONKAPHON
3alUMTON 3AAHMH B CTAJHH NPOEKTHPOBAHHS H CTPOHTE/BLCTBA.

Y9eGHHK NpeIHA3HAYEH A CAyLIaTeselfl BHCHIEX y4eGHMX 3aBejeHuit
MBJI CCCP u moxeT GuITh NOJNe3eH HOPMATHBHO-TEXHWIECKHM DPAGOTHM-
KaM NOXAPHOA OXDAHH, NPOEKTHPOBUIMKAM, CTPOHTENSM, a TaKKe CTy-

" BeHTAM.BY30B CTPOHTEJbHOrO HPODUIIA.
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(© Bucmaa puxenepuas noxapHo-TexHudeckas mxoxna MBI CCCP, 1985 r,

NPEANCIOBHE

TloxapHasi IpoHIaKTHKA B CTPOHTEIbCTBE 3aHHMAETCH H3yYEeHHEM
KOHCTPYKTHBHO-IIJIaHHPOBOUHBIX DellieHHH, cnocobeTByomux obecrneyqe:
HHIO NIPOTHBOIOKADHOW 3allUTH 3AaHHH U COPYXKEHHH, H METOAOB OCYy-
LIECTBJIEHHSA HAJ30PHBIX (YHKUMH.

TexHuueckue pelieHHs, paspabaTbiBaeMble NOXKapPHOH NPOPHIAKTH-
KOA B CTPOHTEJbCTBe, HalpaBJeHH Ha: MpeldynpexkJcHHE [0XKAPOB;
obecrneueHne yCJAOBHH AJs 3BaKyalHH JIOJeH, JKUBOTHHX H HMYUIECTBa
H3 37aHuH HA cJydali oXKapa; co3gaHue YCJAOBHH JUIst yCHNeIUTHOH JoKa-
JiM3aldd H JHKBHAALUH NOXKAapoB. ; ' ,

KoHCTpYKTHBHO-R1aHHPOBOYHEIE -~ pellleHHsT B . 06J1aCTH HPOTHBOINO-
apHON 3aIUTH 3JaHHA H COOPYMKEHHH HOPMHPYIOTCS CTPOHUTE/IbHBIMHU
HOpMAaMH H. NHPaBHJIAaMH, pPa3MHYHHIMH YKA3aHHAMH H HHCTPYKUHAMH.
Ilpu srom raasu CHulloB cosepxar npuHUMIHAJIbHBIE TOJNOXKEHUA U
TpeGoBaHHus, a BCIOMOrarelbHEe MaTepHaslbl BKAIOUAIOTCS B HHCTPYK-
LMK H PYKOBOACTBA, pa3pabaThiBaeMble HAayJHO-HCCJ/ENOBATEIbCKAMHU
¥ IpOEKTHHMH opranu3auuaMu. Hanuuue B Hallleid cTpaHe CHCTEMB
061meo063aTeNbHEIX HOPMATHBHHIX MOKYMEHTQB, CTpOroe cobiiojenue
‘COlepPKAIMXCSL B HHX - TpeOOBaHHH ABJAIOTCS OCHOBOH BHE[pEHHS pa-
1HOHANBHBIX NPOEKTHHIX PEelIeHHH, COBPEMEHHBIX METOLOB CTPOHTENb-
'HOTO NPOHM3BOACTBA, BaXKHEHAIHM CPeJCTBOM TOBHILIEHHA 3()(eKTHBHO-
CTH CTPOUTE/NLCTBA M MO3BOJAIOT pa3pabaThiBaTbh H BHEAPATH CHCTEMY
‘TIPOTHBONOXKADHON 3allATH 3NaHMA H COOPYXKEHHH Ha CTAaJHAX NMPOeK-
THPOBAHHUSI, CTPOHTEJLCTBA H PEKOHCTPYKLHMH OOBEKTOB.

CrpourenbHble HODMHL 1 NIPaBHJIa - COAEpKAT TpeboBaHus K OrHe-
CTORKOCTH CTPOUTENBbHHX , KOHCTPYKUMA H NPOTHBOHOXKADHHM IIperpa-
AaM, BHYTpPeHHell H reHepasbHO# NIaHHPOBKe OOBEKTOB, TPeOOBaHHA K
IPOTHBOABIMHON H NPOTHBOB3DHIBHON 3alllTe 3/aHHH, TEXHHUECKHE pe-
HIeHHs 10 o6ecnéUeHHI0 3BaKyalHy JIOAeH, AKHBOTHEX H HMYLIECTBA Ha
cayuah noxapa. Kaxoe 3 yKasaHHHX HanpaBJeHH#t H3ydaercst yuel-
Ho# pucnunaunoh «[loxapHas NpoQHUAAKTHKA B CTPOHTENBCTBEY.

Boasinoe MeCcTo B COAEPKAHHH Kypca 3aHHMaeT H3YYeHHE METONOB.
OCyIIecTBAGHHS HAA30DHHX (YHKUHA IIPH NPOEKTHPOBAHHH H CTPOH-
wanierre anawull - Kaoeceran u adhewruruacTh naloThi ODTAHOR TOCV-



JLapCTBEHHOTO qxomapﬂoro nanzopa CCCP 3aBHCAT OT HaJqHUHS Haquo
paspaboTaHHBIX METONOB OCYLIECTBICHHUS HAJ30PHEIX GYHKIHH, i B Tep-
BYIO OYepellb OT pa3pabOTKH OOMHX U YACTHHIX METOJHK NpOBeAeHHs
o6cre10BaHU# 06bEKTOB HJIH [IPOBEPKH IIpoeKTHI:IX MaTepHaJoB B 4acTu
COOTBETCTBHSI B HHX TEXHHYECKHX DEINeHHH Tpe6OoBaHUAM MOXKAPHOM
GesonacHocTH. Fsyuenne METOOB OCyLIeCTBJCHHS. HaA30PHMX DYHKIHHA
H HX COBepIllleHCTBOBaHHEe 6a3HPYIOTCHA Ha 0GOGIIEHHH IepelOBOrO. ONHI-
T4 COTPYIZHHKOB TOCIOXHAajA30pa. B aTo#i cBsiau COBOKYNMHOCTB U Kade-
CTBO 3HAHMH IO NOXKAPHOH NMPO(QHIAKTHKE B CTPOHTENLCTBE HMEIOT Ha-
POJHOXO3AACTBeHHOe 3HAa4YeHHe, HOO NMapTHS H NPABUTENbCTBO CTABST
3aauy YKPenHThb KBa.nmpnunpOBaHHuMH KaJpaMu HOJpasjenetus, 3a-
HHEMaloluecs IJIAHHPOBAHHEM MPOEKTHO-H3BICKATENbHEIX PaboT dH 3K-
CHEePTH30H IPOEKTOB U CMeT, MOBHCHTb 3¢ deKTHBHOCTh HX paboTH (mo-
cranopnenne ILIK KIICC u Cosera -MuuucrpoB CCCP ot 30 mapra
1981 r. Ne 312 «O Mepax 1o janbHefilleMy yJay4IIeHHIO0 TIPOEKTHO-CMET-
HOTO Jenas).

IMoxapHasa MpodUIAKTHKA B CTPOHTENbCTBE 633preTCH Ha 3aKOHO-
MepHOCTS{X IIpOIIeCCOB rOPpEeHUd H TeHJonepenadr, 3aKOHAX CTPOUTE/b-
HOH MeXaHHKH H CTPOHTEJBHOro jesa. IToatoMy usyueHuio Kypca npei-
IIeCTBYeT H3y4YeHHe LeJIOro psifa o0meo6pa3oBaATEbHEIX H TeXHHYECKUX
pucnuniuE. OHa Ha HayyHOH OcHOBe O6bsicHAeT H OGOCHOBHIBAET KOH-
CTPYKTUBHBIE, O0BEMHO-INAHUPOBOYHBIE M CHENHAJbHEIE TEXHAUCCKUE
pellleHusi 10 [IPOTHBONOXAPHOM 3alUTe 3MaHUH Pa3/IMYHOrO HasHaye-
HHSI, TIPHHATHIE B CTPOUTENbHBIX HOPMAX M NpaBHIax. ‘

~OcHOBH yuyeGHOH NHCIHIIHHH 3a/10KeHH B KHure M. 1. Poiirmana
«[loxkapHada npodunakTuka B CTPOHTEJIbHOM Jenie» eime B 1954 . (u3a.
MKX PCO®CP) u noayuunu pajibHeiilllee pasBHTHE B ero KHHraX, H3-
nauspix MKX PCOCP B 1961 r., BUIITII MBIl CCCP B 1975 1, a-
TakXe B KHUre «OCHOBH NPOTHBONOXAPHOTO HOPMHPOBAHHS B CTPOH-
TEIbCTBE», BEIMYIIEHHON B 1969 r. MamaTenbcTBOM JIHTEPaTyPH 110
cTporteabcTBy. Ha ocHOBe 3THX TPyAoB chopMHpoBasach ydeGHas
JHCHHIJINHA «I’onapnaﬂ NPpOQHIAKTHKA B CTPOHTENbCTBE», QCHOBONO-
JIOXKHHUKOM KOTOPO# TO mpaBy cienyer cunrath M. $1. Polirmana.

TloxkapHas npoxbmaxmxa B CTPOHTEJBCTBE COOTBETCTBEHHO Hpor-
peccy B 061acTH CTPOHTENbHOH MeXaHHKH HEYKJIOHHO pa3BuBaeTcs. Pas-
BHTUE JIUCHHUILTHHBL 06y0J10BJIPIBElETCH TEHJEHUHAMH B CTPOHTE/LCTBE
COBPEeMeHHBIX  3JaHHH M COOPYXKEHHH MHOTOMNJIAHOBOIO HA3HAUEHHS,
BHeJpeHHeM HOBHIX 3((eKTHBHHX KOHCTPYKUMH M NNaHHPOBOUHEIX pe-
IUeHH#; CO3JaHHEM arpoNpOMEIUIIEHHOrO KOMILIEKCAa CTPaHH, CTPO-
HTEJbCTBOM HOBHIX H PEKOHCTDPYKUHEH = CYIIECTBYIOIHX HpenpHATHR,
Cosznanpl HEOOXOAMMbIE YCJIOBHS AJs Pa3BHTHS TBOPUECTBA H BAOXHGY
BEHHOli ' HeATeNbHOCTH Kak B 06/1acTH TPOEKTHPOBAHHSA H CTPOUTENE
CTBA; Tak H B 06/1aCTH TPOTHBONOXKAPHOMH 3alIUTE 0GBEKTOB HaPOLH
ro xoas#icTBa. 3anaua TIPOEKTHPOBIIMKOB, CTPOHTENEH, uH}erepHo-m
HHUYECKOI'0 COCTABA NMPEANpPHATHH, pabOTHHKOB MOXKAPHOH OXpaHHM- dﬂm
IUTCA K TOMY, UTOOH NPH MWHHMAJbHBIX sarTparax obecneunTh MaKOHE
MaJIbHYI0 HOXdpHYyl0o 6e30acCHOCTh HaPOAHOXO3SHCTBEHHBIX obbexpiig
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Tlpn HATIHCAHKMH YYeOGHHKA MCHOJL30BAHE DE3YJBTATH Haquo He-
caefoBaTeNsckux pabor BUIITIO MBJ CCCP, BHHHIIO MBI
CCCP, MUCH um. B. B. Kyiibpinesa, HaydHO-HCCIEJOBATENbCKUX U
HPOEKTHHIX HHCTHTYTOB FOCCTpOﬁ CCCP,  wuccrnenobaHus 3apyOexHBIX
CTIeLHATIACTOB NIOXKaPHOK OXDaHb, 2 TAKKe IepPeIOBOM ONHIT MOAPa3jie-
sienni noxapHo# oxpanst CCCP 1o HOpMaTHBHO- TeXHUUECKOH paboTe.
C yderoM mociefHuX NOCTHKEHHH HayKH W TeXHHKH B y4eGHHKE W3,10-
3KeHH BONPOCH OTHECTORKOCTH CTPOHTEJbHBIX KOHCTPYKIHH; 06OCHOBA-
HHS BEJHYHHBI IIPOTMBONOKADHEIX PA3PHIBOB; PAcyera pasMepoB sBa-
KyallHOHHBIX TyTe# W BHIXOAOB, IIOIMAJH H Beca JIerkocGpachlBaemMbix
NpH B3pbIBE KOHCTPYKIHE; NPOTHBOEIMHOA 3aIHTH 31aHHH; SBAKYaIHH
JI0ofefl U3 3JaHUll H COOPYIKEeHHH Ha cjaydai moxapa, IPOTHBONOXKAp-
HOl 3aMHTH XHBOTHOBOJUECKHX KOMILJIEKCOB, HaJ30pa 3a NMpPOTHBOIO-
JKapHO# 3alIUTOH# 06'EEKTOB HAPOXHOTO XO3HCTBA.

I'nasol Hanucanu: 1, 2, 6, 7,12, 17—19, 22, 23 — b. B. TpyuieBckuit;
3, 811, 13—16 — H. H. KpuBomeeB 4, 5 AU fIxoBaes; 20, 21 —
E T. I]JypHH 24—26—H. T, K.nnmympm ‘
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OFHECTOHKOCTB S}J,AHHH H COOPY)KEHHH

MarepuanpHuil  yuep6, HaHOCHMHIH NOXKapaMH, B 3HAYHTEILHOH
Mepe sIBJFEeTCs CJeJICTBHEM pa3pyLIeHHS CTPOHTENbHBIX KOHCTPYKUHH
M 3/laHHH B LEJIOM. Crpomenbnme KOHCTPYKIHH, PACCYHTAHHBIE 10 BCEM
npaBHaM CTPOHTENbHOH MEeXaHHKH Ha IKCIVIyaTalHIO B TedeHHe Je-
_CATKOB JIET, B YCJOBHSAX [OXKaPa. MOTYT pPa3PyIUUTHCS 33 HECKONBLKO
4acoB uin Aaxe MuHyT. [Ipn 3TOM yIep6 BO3pacTaer ¢ yBeJHuYeHHEM
APOJOJXKHTENLHOCTH I0XKapa H JOCTHraeT MaKCHMaJbHBHIX 3HaueHH#
HpH OGPYLIEHHH CTPOHTENbHBIX KOHCTPYKUHMA. ITO MO/IOXKEHHE NMOX-
TBEPXKJAeTCsl CTPYKTYPOH KamHTA/IbHHIX BJOXKeHHHE. Bce Kanuraabehe
 BNOXKEHHS CK/IaAblBAKITCA U3 3aTPAT HA BLIIO/JHEHHE CTPOHTEIbHO-MOH-
TaxHBX paboT; 3aTPAT Ha AKTHBHYIO YacTb KANMTAJbHHX BJIOKEHHH
(CTOMMOCTB HPOU3BOACTBEHHOTO 00OPYHOBAHHUS, MALIHH, HHCTPYMEHTOB
M T. A.) ¥ APOYHX 3aTpaT (NPOEKTHO-H3BICKATEbCKHE padoru conepika-
HHe JMPEKIUHH H TEXHHYECKOro Haj30pa Ha CTPOSILIMXCS NPeANPHATHAX,
NOArOTOBKa IKCIMIYATAUHOHHBIX KaAPOB U T. 1), He npesﬂmammmx
10% oT 061X KaNUTANABHBIX BJOXKEHHH. ’

Takum o6pasoM, yuiepb oT moxapa Moxer coctaButb 90% ot cym-
MB  KanUTaAbHbIX BJIOXKEHHH, TaK KaK NpH O6PYUIEHHH KOHCTPYKIHi
rubHeT H TeXHoJorHyeckoe obopyaosanue. C o6pylenneM KOHCTPYKIMHA
npouecc YHHYTOXKEHHs MaTepHaNbHBIX HEHHOCTE#R 3aBEpliaercsd, a Ty-
LIeHHe MOXKapa B 3TOM Cjiyuae yXKe He JaeT HeOGXOAHMOro stp(pema
HJIY CTAHOBHTCH Gecrmosie3HBIM.

Crpykrypa KanuranabHeix Baoxenu#i B CCCP HelpepbIBHO H3MeHA-
eTcsl B HaNpaBJIeHHH CHYJKEHHS yJeJbHOTO Beca 3aTpaT Ha CTPOHTENb-
HO-MOHTaXHHe PaGoTH M yBeJHYEHHe YIe/]bLHOrO Beca 3aTpaT Ha aK-
THBHYIO YacTb KaIHTaJbHHX BJoxeHnii. Tak, Bo BTODOH NATHIETKe
(1934—1938 rr.)- 3aTPaThl HA CTPOHTENHHO-MOHTAXKHbIE pagorst 1pon3-
BO/JCTBEHHBIX SAaHHil cocTaBianu. 83% - OT KaNHTaJbHHX 34TPAT Ha
CTPOMTENbCTBO, B ceabMoit (1961—1965 rr.) — 65%, Bochmo# (1966—
1970 rr.) — 62%. B cooTBeTCTBHH C MJIaHOM TeXHHYECKOrO PA3BHTHSA

CTPOHTENBLCTBA B JEeCATOH NATHACTKE AOJA . CTPOUTEJBHO- MOHTa)KHbIX

pabor cHmxena Jo 58%.

[IporpamMma noBbitieHHst 3QPEKTHBHOCTH H KayecTBa Kanma.nbnom
cTponTebeTBa Ha 1981—1985 rr. - u ‘Ha mepxox 1o 1990 r. nanoxena
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B pewenuax XXVI evesna KIICC. Ona npeiycMaTpuBaer AanbHefimee.
yAyyUleHHe CTPYKTYPHl KaNUTAJbHHIX BJOXEHHHA 33 cUeT yBeNHUCHHS.
gatpar Ha npuoGperenHe Gojlee Ka4eCTBEHHOrO M BHICOKONPOH3BOAHM-
TENLHOTO' TEXHOJOTHUECKOT0 060pya0BaHus, yAelleBenHe CTpOUTEIB-
Ho- -MOHTXHHX DaGoT, TeXHHYECKOTO NepeBOOPYKEHHA H PEKOHCTPYK-
IHH NeHCTBYIOIHX MpeAnpUATH.

CHHXKEHHIO 3aTPaT Ha CTPOHTENbHO-MOHTAXKHbIE pa60TbI CIIOCOGCT-»
ByeT NpHMEHEHHE COBPEMEHHHX 0G/IEr4eHHBIX CTPOHTEILHEX KOHCTPYK-
IA# NOBHIIEHHOH 3aBOJCKON rOTOBHOCTH, BHIOJHEHHHX i3 3Q¢eKTHB-
HBIX MaTepuasoB. K coxasenuio, neibft paj Takux KOHCTPYKUHH He 006-
JlajaerT JOCTAaTOUHBLIM CONPOTHBJIEHHEM BO3AEHCTBHIO BHICOKHUX TeMIie-
paTyp B YCJIOBHSAX 10Xapa, 4TO OrpaHUYHBAeT 06JacTb UX IPUMEHEHHUs.
Orclona Bo3HHKaeT HeOOXOAUMOCTb TIPOBEEHHST HAYYHO-HCCAC0BATEMb-
CKHX H Koncrpyxmpcxax pabor B 06J1aCTH OrHe3aliHThl CTpOHTeJIbeIX
KOHCprKHPm

TFaasa 1

OTHECTOH KOCTb CTPOHTEJlele KOHCTPYKU,H H

- XapaKTepHaylouue omecroﬁxocm CTPOHTEABHBIX

1.1. Tipushaky,
: KOHCTPYKUHHA H :maﬂnu
Comabno craunapry CIB 383-76 «Hpomaonomapnme HOPMH
CTPOHTENLHOTO MPOEKTUPOBAHHS. TeDMHUHK U ONpeReseHus», HOA OTHe-
CTOHKOCTBIO CTPOMTENbHBIX 3JIEMEHTOB H KOHCTPYKIHH NOHHMaeTcs HX
£NocoGHOCTb B YCJIOBHSIX NMOXKAPA COXPAHATh HECYILYIO HJIH Orpakaalo-
myio QYyHKUMH, a TAKXKe CONPOTHBJISNTHCA PACTPOCTPAHEHHIO OTHS. ‘
;*rp Toreps Hecymielt cnocoGHOCTH O3Hayaer o6pymeune KOHCTPYKUHH
tm{ ,ue(popmaumo UDH HACTYMJIEHHH KOTODOH HCKIIOYaercs BO3MOX-
OCTb ee Jla/ibHefiIed SKCIIyaTalyH.

Iloteps orpaxjamoimieli CHOCOGHOCTH OIEHHBAETCH IO nporpeay
MPOTHBONOJIOKHOA OT OTHEBOTO BO3JEHCTBHS NNOBEPXHOCTH KOHCTPYKUHH
#l0 TaK Ha3BIBAeMBIX KPHTHYECKHX TEMNeparyp, NPeBHIlICHHE KOTOPHX
MOKeT BH3BATh PACHPOCTPAHEHHE TOKAPA B CMEXHOE NOMEIeHHE, HIIH
©0Opa30BaHHIO B KOHCTPYKIHSIX CKBOSHBIX TPEIIHH, Yepes KOTOpHIE Mpo-
HHKAIOT NPOAYKTH ropeHus uau-~nnams. IIporpes jreoGorpesaemost .no-
BEPXHOCTH KOHCTDYKUHH 10 KDHTHUECKHX TEMIepAryp BhHI3HBaeT MoTe-
PIO TENJOH30JUPYIOHIeli CIOCOGHOCTH, a TIOSIBJIEHHE TPellHH H CKBO3HHIX
OTBEPCTHA — IMOTEPIO IJIOTHOCTH KOHCTPYKIHH. 3a  NPHSHAK HOTEpH
TenJI0M30NHPYIOIEd CHOCOBHOCTH CTPOHTEIbHOH KOHCTPYKUHM HDHHH-
Maercs NOBHIIEHWe TeMIEPaTypH Ha HeoGorpesaeMofi MOBEPXHOCTH B
gpe;mem Gosiee uem Ha 160°C uau B M060# TOuRe 3TOH NOBEPXHOCTH

osiee geM Ha 190°C mo cpaBHeHHIO C nepBOHavaJbHOM TeMnepaTypol,
1 Gonee 220°C He3aBHCHMO OT nepBOHaanbuon Temnepa'rypbl KOH-
BTPYKUMH. ; ‘



Tensnousonupyomas cnocoOHOCTL KOHCTPYKUHA ¥ HOTeps NJIOTHO-
CTH YUHTHIBAIOTCS TOJNBKO IIPH OLieHKE OTHECTOHKOCTH BHYTPEHHHX Or-
paxkaaniuX KOHCTPYKLHH, TaK KaK B 3TOM ClIy4ae HMeeTcs IOTeHIH-
aJibHasg OHACHOCTh PACHPOCTPAHEHUN NOXKAPa B CMeXHbIe TOMEINEeHHd,

[lorepa orpaxkpawmomel CcHocoOOHOCTH KOHCTPYKIHH MOXeET TakKxke
HACTYIUTDh B PE€3YJbTaTe pa3pyUIEHWs HABECKH HJH Y3JIOB KpelJieHwus,
HalpuMep, Y3J10B KpellJIeHHs NaHeJbHHIX cTeH. Kak npasuio, paspyiuie-
HHe Y3JI0B KpellleHus BraedeT JuOo gedopmanuio, anbo obpylieHue
KOHCTPYKUMH. DTOT HMPHU3HAK IPHHHMAaercs BO BHUMAaHHE DU OUEHKE
OTHECTOHKOCTH BCEeX CTPOHTENbHBIX KOHCTPYKIHH HE3aBUCHMO OT HX
Ha3HaUeHHs. ‘

KpurtepueM OLeHKH orpaxjamoiieli i HeCyIell cnocoOOHOCTH KOHCT-
PYKIMH COYXKHT Npefes OHECTONKOCTH -— BpeMs (B dacax HJIH MHHY-
Tax) OT HayaJja Moxkapa Ju60 BpeMs TEIJIOBOrO HCHBITAHUS 10 BO3HHK-
HOBEHHS OJHOTO M3 NpeJelbHBIX COCTOAHKH, XapaKTepPU3YIOIHX NOTepIo
HecylieH WIH OTPaxaarouiel CrocoGHOCTH KOHCTPYKLHH.

IIpemens OrHeCTOHKOCTH CTPOMUTEJBHBIX KOHCTPYKLMH ycTaHaBJ/H-
BalOT ONBITHHIM HJH DAacCUYeTHBIM NYTEM.

Tlpeneibl OrHeCTOMKOCTH 3aNPOEKTHPOBAHHBIX HJIM peajibHO Cyllie-
CTBYIOIIMX KOHCTDYKUHH NDHHSATO HA3HBATh (PAKTHUECKHMH, a ONmpeje-
JigeMble YCJOBHAMH OE30NACHOCTH HJIM HOPMAMH — TPEOYEMBIMH H
0603HayaTh, cooTBercTBeHHO, [y u Il,,. ®akTHueckue U TpeGyeMble
npejlebl OTHECTORKOCTH - CTPOUTENBHHX KOHCTPYKUHH HOPMHPYIOTCH.
OHn y4HTHBAOTCS HPH NPOEKTHPOBaHHM 3[JaHHH H coopyxeHuir. Tpe-
6oBaHKs 6e30IACHOCTH CYHTAIOTCH BHIIOJHEHHBIMH IIPH COGJIIOAEHHH
YCIOBHS: :

, - M=y, (1.1)

‘OrnecTOMKOCTb CTPOHTENbHBIX KOHCTPYKUHME XapaKTepH3yercsl Tak-
JKe CONpOTHBJIEHAEM PAaCIPOCTPAHEHHIO OTHA. B peasbHEIX yCIOBHSX OT
9TO# XapaKTEPUCTHKH 3aBHCHT 0GCTaHOBKA Ha IOXape, 0OCOGEHHO B Ha-
yanbHO# crTaauu. Haunbonpmui ymep6 or moxkapos, Kak IpaBUIO, Ha6-
J0jaeTcs B 3LaHUAX C KOHCTPYKUHAMHU, HMEIOIUMH HeJJOCTATOYHOE CO-
HpOTHBJEHHE pPaclpocTpaHernio orad. CTenenb CONPOTUBIEHHS Ompeje-
JFI0T B ONBHTaX, CYIHOCTb KOTOPHIX 3aKJIOYAETCA B ONpeeseHHH Ipe-
Jesia paclpOCTPaHeHHsS OrHA — pasMepa NOBPEXKIEHHS KOHCTDPYKIHMH
BCJEJCTBHE €e TOPeHHs 3a NpelefaMH 30HH HarpeBa (B KOHTPOJBHOH.
30He). MeToJMKa NpoBeJeHHs ONLEITOB u3joxeHa B § 1.3 yue6uuka u B
npuaoxenun 2 CHull 11-2-80 [18]. Pasauuaior dakrudeckuit npemen
pacnpocTpaHeHHus orisi l, B momyckaeMmblii 1;.. KOHCTpyKuHS oTBeuaer
Tpe6oBaHHSAM 6e30maCHOCTH IO Npeesy paclpoCTPAHEHHS! OTHS, eCJIH

Lol on- o (1.2)

/HO,H. OTHECTOHKOCTBIO 3[aHHs HOHUMAaeTCH &ro CIoCOOHOCTE compo-
THBJIATHCA Pa3pyILeHHIO B YCJAOBHAX moxapa. Ilo oruecroiikoctu Bce
3nanua U coopyxenus B CCCP moapasuensiioTcs Ha - OATh CTeleHel.
Kaxjofi creneHu OrHECTORKOCTH COOTBETCTBYeT HAabOD KOHCTPYKUHH €

/8 N

Bhpeae/eHHbIMA YHC/AEHHBIMH 3HAUEHHAMH IIPeJesOB OTHECTOHKOCTH H
FpenesoB pacupocTpanenus or#d. KiaccupuKauus 3JaHui N0 CTENEHH
OrHeCTOMKOCTH npuseneda B Ta6a. 1 m 2 CHuIl 11-2-80 [18].

~ Pasnnyaror (pakTHYecKyio CTelleHb OTHECTOHKOCTH H TpefyeMyio.
bakTHdeckas CTeleHb OTHeCTORKOCTH 3JaHHi ONpelelsieTcsl 110 HaH-
KYAIHM 1T0Ka3aTeNsAM OrHeCTOfKOCTH OJLHOTO H3 KOHCTPYKTHBHEIX 3Jie-
MEHTOB. :

IMox noustueM «TpeGyeMas cTelleHb OIHECTOMKOCTH» IIOApasyMeBa-
eTcsd - MUHMMAaJIbHAsl CTeleHb CONPOTHBJIEHHS Pas3pylieHHI0 B YCJIOBHAX
TmoXKapa, KOTOPBIM JOJKHO 00J1afaTh 3JaHUe AJS TOTO, YTOOBl yAOBJIET-
BOPATL ONpefeNeHHBIM TpeGoBaHuAM GezonacHoctd. PakTHueckas CTe-
leHb OrHECTOMKOCTH 3JaHHH He 3aBUCHUT OT HA3HAUEHHS H IOXKAPHOH
OMACHOCTH Pa3MellaeMBIX B HHX TEXHOJOTHYECKHX NPONECccoB. B 3aBH-
CHMOCTH OT TlapaMeTpOB, XapaKTePH3YIOUIHX OTHeCTONKOCTh CTPOUTEND-
HBIX KOHCTPYKUHil (IpefiesioB OrHECTOHKOCTH W NPEeAE]OB pacmpocTpa-
HeHUsl OTHS), (GakTHueckas CTeleHb OTHECTOHKOCTH 3J4aHHH H COOpPY-
JKeHuil QIpeesasieTcd N0 ZAHHBIM MeXOTOACIEBOR rasul CHull 11-2-80
[18]. TpeoOyemas cremeHb OrHECTOHKOCTH 3JaHHA HOpMHEpYyeTcs Toe-
HHAJH3HPOBAHHBIMH HJH OTPAC/AEBBIMH HOPMAaTHBHBHIMH JOKyMeHTAMH
C y4eTOM Ha3HauyeHHs 3[aHuii, MOXKAPHOH OMACHOCTH pa3MellaeMbiX
B HUX TEXHOJIOTHYECKHX MPOLECCOB, BMECTHMOCTH, 9Ta’KHOCTH, IJIOIIAAK
NPOTHBOMNOXKAPHOTO OTCEKa, HAJNHYMSI aBTOMATHYECKHX CPEACTB MOXKa-
POTYILIeHHs: ¥ CJIOBUS 6€30MaCHOCTH YAOBJAETBOPSIOTCS IPH COOTBETCT-
BHH (DaKTHYECKOH cTemeHu orHecTofikocTH 3naHHsi O, TpeGyemoll Oy,

ITo 3TOMY Xe OPHHIHNY KJIacCH(GHIHUDPYIOTCS 31aHUT H B 3apyOex-
HBIX CTpaHax, pasHulia Jullb B 0003HAUEHHSAX M UHCJIEHHBIX NOKasaTe-
Asx. B psige cTpaH mpH HOPMHPOBAHHH TpefyeMoil cTeleHH (kJjacca)
OTHECTOHKOCTH 3/aH¥ yYHTHIBACTCS YKBUBAJCHTHAs TellJioBas HArpys-
Ka Ha KOHCTPYKIUH NpPH Toxkape.

1.2. OxkcnepUMeHTalbHOE OmNpefeNeHdHe GakTHYECKHX NpEfeoB
OFHECTOMKOCTH CTPOHTEAbHBIX KOHCTPYKIH

¢

DrcnepuMeHTaNbHOE oOnpejeneHHe (PAaKTHUCCKHX MpeNesioB OTHe-
CTOHKOCTH CTPOHTENbHBIX KOHCTPYKIMI MpoBoauTes To cranaapty COB
1000-78 «IlpoTuBonoxkapHbie HOPDMBI CTPOHTENBHOTO HPOEKTHPOBAHHA.
MeTox HCOEITaHHS CTPOUTELHBX KOHCTPYKIHH Ha OTHECTOHKOCTb» Ha
cnenuajbHeiXx meyax (puc. 1.1).

TMeun f0MKHB 06eCHednBaTh BOSMOXKHOCTb HCHBITaHHS 06DPasioB
KOHCTPYKUHHA NpH TpeOGyeMBIX YCJAOBHAX HATPYMKeHHs, ONMUpaHHdA, TEM-
nepatypel u gaBienus. Iis QyTepoBKH meuell peKOMeHAyeTcst MpHMe-
HATHL MaTepHaj ¢ TeIJIOBOH ~ AKTHBHOCTBIO, He  NpeBHIAIONIeH
600 (Br-c%%)/(m2-K): : :

V hpe<600, _ (1.3)
1B T 9



A . k R .
rae Ay — xoapduuuent renuonposoanocty, Br/(mM-K) p — naotHocTs

Marepuana, Kr/m3% ¢, — yAenbHas TEMIOEMKOCTb MarepHana,
&I/ (s K) B
7
Z\
| "
ZRZ
; 7 7 . 27
7 n e 7 Pt Zz
1HE ﬂ
; Z I:I1 — / Z
7 — 3
i N /
TR NKC(V’A\Y

=1

~ % 7 M7

N . -
N

%

%&\\\"x“\\“\\\\\(\\“\(\\\\\\\\\\\\‘V%
i’

N\

%
5 ,
Pre. l.‘l. ngmu YCTAHOBOK JJIfi HCHBITAHHS CTPOHTEAbHLIX KOHCT.

~PYKUHA Ha OrHECTORKOCTB: ~

a — nedb AJs HCOLITAHHA I1ePETOPONOK H CTeH; 6 — meub AN HCHBITAHHA
NePeKpHITHA; B — Neub IS HCNLITAHAA KOJORH; 1 — orueBas xaMepa;
2 — onnITHLIA o6pasen: 3 ~— maatdopMa: 4 — Harpvska

OTa peKOMeHAALHs NPHHATA C LENbI0 YMEHBIUEHHS pPACXOX/JeHHs
KOHBEKHHOHHBIX M DaJHaLHOHHBIX YCJIOBHA oOborpesa obpaspos, s
obecnieqeHns CONOCTABHMOCTH PE3Y/IbTATOB HCHBITAHHH, TPOBOLMMBIX
B pasnuuHHX CTpaHax. ¥YcaoBuw (1.3) orBeualoT orHeynopHHe Mare-
pHasH ¢ IMIOTHOCTLIO, He npeBhimarouief 1000kr/m3.

TeMmnepaTypHbIfi pexuM, CO3/aBaeMuil B OTHEBHX KaMmepax meuei,
Xapakrepusyercs 3aBHCHMOCTbIO (pHuc. 1.2):

ter = 345lg (8v4-1)4t,, (1.4)-
TAe © — BpeMs ropenus, mut; t,=20 — Hadasbnas Temneparypa, °C.
. CraHgapTHas TeMmepaTypHas KpDHBas MOXKeT GHTb ONHCAHA SMITH-
PHYECKOR popMyIIoh:
) 0,
tor = 5040148 +te. (1.5)

Temneparypa B o6'beMe OrHeBhHIX KaMep KOHTPOJIUPYETCS ¢ NOMOUIBIO
TepMONap He MeHee 4eM B NSTH TOYKAX Ha paccrosHuu 100 MM ot no-
BEPXHOCTH HCIBITEIBaeMbIX 00pa3L0B; Ha KaxiAne 1,5 M2 orpaxianomelt
TIOBEPXHOCTH 06pasia u Ha Kaxavle 0,5 M 6aJKH HIIH KOJOHHBL JOJIXKHA
GHITb yCTaHOBJIEHA OfiHA TepMonapa. JlnaMmerp TepMonapHO# IPOBOIOKH
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Puc. 1.2. Cranaapraas KpHBasg «Temie-
patypa-—speMsi»

MoxeT MeHsTbes oT 0,75 MM no 1,5 MM. 3a TeMOepatypy B IedH B OI-
pe/ie/ieHHEI! MOMEHT BpeMeHH T IPHHAMAaeTCs cpelinee apudMeTHIecKoe
3HaueHHe TeMIEpaTyp, H3MEPEeHHbIX ¢ MOMOLILIO TepMONap B AaHHBIA
MoMeHnT. OTKJIOHEHHEe CPeiHErO 3HAUEHHs TeMIIepaTyphl OT CTaHAApPTHOX
He JOMXKHO NpeBbimath *+15% B Teuenne mepsbix 10 MHH HCHHITaHHUA;

+10% mpu 10 Mun <<v<30 Mun; +5% nocye 30 MHH UCHLITAHHS.

TemmnepaTypa Ha Heo60orpeBaeMol HOBEPXHOCTH OrpaXXAAIOLIHUX KOH-
CTPYKLHMA H3MepseTcsl He MeHee HeM B MATH TOYKAaX, OfiHa H3 KOTOPHX
pacmojiaraercss B reoMeTPHUECKOM IeHTpe HeoborpeBaeMOy NOBepXHO-
CTH, a OCTaJbHHEe B CepefUHe NPAMHX, COEIUHSIOMNX HEeHTD H YIJmL
Ec/y npy MCHOBITaHHM OXKHJAeTcs NOsBJieHHe MAKCHMaJbHOH TeMmmnepa-
TYpH B APYI'MX-TOUKaX HEOOOTpeBaeMOf NOBEPXHOCTH, TO B HHX TaKKe
HEOBXOAHMO YCTAHOBHTL TepMonaphl. [l uaMepeHusi TeMnepaTyphsl Ha
Heo6orpeBaeMoil TOBEPXHOCTH JAHAMETP TePMONAapHOH MPOBOJIOKH He
Jnomkes npesbimath 0,75 MM.
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O6pa3upl AJ5 HCIBITAHHSA IOJKHHE GBITH IPOEKTHHIX Pa3MepoB, NpH
HEBO3MOMKHOCTH HCOBITAHUA 06Gpa3LOB NIPOCKTHHIX PA3MEPOB HX YMEHb-
HieHHe JONycKaeTcs A0 BeJHYHH, yKa3aHHbIX B Tab. 1.1.

Ta6muna 1.1
Pasmepsl, M
Hanmenosauue KOHCTPYKIHH mipa A— nicqra
CreHH H DEpPEeropojKu ' 31,2 - ‘ 3 (2)
TIOKpHITHS ¥ [epeKPLITHS, OHHPAOLIHECH
¢ IBYX CTOpOH 2 (1, 2) 4 —
TIOKpHTHS H TEPEKPLITHS, ONHPAIOLMECs
¢ YeTHpex CTOPOH 3 (1,2) 4 —
KOJIOHHEI, CTOXGE - — 3

MpuMeuanKe Paswmepsl, ykasaunsle B CKOOKax, [OMYCTHMbI, €CIH HMeioMIeecH
: B cTpaie 0GOpYyZOBaHHe He MO3BOJISET NPOBOJMTb HCHHITAHHS OG-
pasuos GOALUIMX Pa3MEpoB.

O6pasupl HeCyIIHX KOHCTPYKUHH HCOBITHIBAIOTCA IOJ HOPMATHB-
HO# Harpyskok. PacnpejesneHrde Harpysku H OnupaHue o0pasloB MpH
NpOBEJEHHH UCHBITAHUA JOJIXKHBI COOTBETCTBOBATh PACUCTHBIM CXeMaM,
IPUHATBIM B TpoekTe. [IpH HEBO3MOXKHOCTH COGJIIOJEHHs 3TOr0 yCJI0-
BUSL B DPACYETHHIX CEUeHHSX 06PaslOB JOJKHBEL OBITH CO3JaHBl HANpH-
EHHs1, COOTBETCTBYIONHE TIPHHATHIM B IPOEKTAaX KOHCTPYKuUHH. Harpys-
Ka ycTaHaB/iHBaercsl He MeHee ueM 3a 30 MHH JO Hadaja HCIBITAHHA
i TOJJepXKUBACTCS B TeUeHHEe BCEr0 BPEMeHH HCHBITAHHMS MOCTOSIHHOH.

CxeMsl 060rpeBa KOHCTPYKIHH JOKHB COOTBETCTBOBATD PEAJIbHBIM.
"O6pasisl NepeKpHTHI H HOKPHITHA WCHBITHIBAIOTCA HA BO3JAEUCTBHE
TemJia CHH3Y, Hecymue Ganku H pepMbl — ¢ TPEX CTOPOH, KOJIOHHH @
CTON6H — co Bcex cropod. O6pa3nbl HapyKHBIX CTEH ROJKHBI HCIIbI-
THIBATLCS HA BO3JEHCTBHE Tellla TOJbKO ¢ BHyTpeHHe# cTopoHb. OG-
pasubl OAHOCJOHHBIX M MHOTOCHOMHBIX CAMMETPHYHBEIX TIO CEUEHHIO
BHYTPEHHHX CTeH W II€PeropojOK NOABEPraioT TeMlepaTypHOMY BO3AEH-
CTBHIO C ONHON CTOPOHBI, 8 MHOTOCJOHHHIX HECHMMETPHUHBIX — C KaXK-
J0f CTODOHBI OT/€JbHO, KPOMe cJlyyasi, KOrjia HeGiaronpusTHas Cro-
poHa MoOxeT ObThb 3apaHee YCTaHOBJIEHA. :

. UcnbiTanust Ha OLHECTOHKOCTb ZOJIKHEL IPOBOJUTLCS MpH TeMIeEpa-
Type Bo3ayxa B nperenax t,=20+10°C u npu CKOPOCTH JABHKECHUA
BO3jiyxa He Gosiee 0,5 M/c, ec/iu yC/IOBHs NPHMEHEHHS KOHCTPYKUMH He
TpebyloT APYrUX ycaoBHi HenbiTaHust. TeMmeparypa JO TemJOBOro BO3-
JlefiCTBUA B TeYH H B NOMENIeHHH JJIS HCIIWTAHHS, 4 TAKXKe Ha HCHBITH -

12

‘BaeMOM o6pasile 10/KHa GbiTb CTa0UNM3HPOBAHA 32 2 4 0 Hadajia uc-

nbiTanui.” Bo BpeMs HCHBITAHHH Ha OrHeCTOHKOCTb OrpaxKaaolux H
PasAeNAINX KOHCTPYKIUA B IeuYd HeoOXOAUMO IMOAAepKHBATh H30HI-
To4Hoe JaBiende 10:£2 [1a. : : )

- 3a KpUTepUH OUEHKH IIpeJeOB OrHECTOMKOCTH KOHCTPYKLUHMH TpU-

'HATHI TIPefe/bHble COCTOSIHHS, H3JOXKeHHHe B § 1.1 yyeGnuka. Bribop

NprH3HaKa OUEHKH Ipejena OrHeCTORKOCTH 3aBHUCHUT OT BHAA KOHCTPYK-
UH# K  uxX HasHaueHus. Jlpu oueHKe npejena orLecTofKoCTH
HECYIHX KOHCTPYKUME 10 JedopMalHsiM CTaHIAapT PeKOMeHJAyeT 3a
TnpefesbHOE COCTOSIHHE [JIst H3rHOaeMbIX 3MeMEeHTOB IPUHUMATh IPQTHO,
cocraBasionuii ot 1/15 101/30 AMHHE 37eMenTa, a 1JIs BepPTHKATbHLIX
KoHcTpykiuil 0,01 uX BHICOTHL »

TIpenen orHeCTOMKOCTH KOHCTPYKIHH ONpPENEsieTcss Kak cpejiHee
apuMeTHyecKoe pe3ybTaTOB UCNILITAHUH He MeHee UeM ABYX 0Gpa3iloB.
Ilpu sTom nokasaresnn Haubosiee BHICOKOTO H Haubojee HU3KOro mpeje-
JIOB. OrHECTOMKOCTH HCHHTAHHBIX 06pasiioB He AOMMHBI OTAHYATLCS GO-
nee uem Ha 20% or moxasaress ¢ GoablnM 3HaueHweM. Eciu ucnwira-
HUEe NMPOBEJEHO HA OJHOM o0paslue, TO LIS YCTAHOBJAEHHS Tpeaesaa or-

HECTOMKOCTH JAHHOIrO THNA KOHCTPYKIHWIl pe3yJbTaT HCIOBITAHHS Heol-

XOAUMO YMHOXuTbh Ha 0,8.

Cranapr JIONyCKaeT ONpEeAeNsiTh NPEeNeabl OTHECTOHKOCTH KOHCT-
PYKUME pacyeTHBIM MeTOAOM. B 3THX ciyduasx HCIHTaHHS MOXKHO He
HPOBOAUTL. PacueTHBI# METOL He pPacIpOCTPaHSAETCs HAa KOHCTPYKIHH,
OTHECTOHKOCTb KOTOPBEIX MOXKeT XapaKTepH30BaThCsl OTePel MIOTHOCTH.

1.3. HcnbiTanne cTPONTENbHBX KOHCTPYKUMH Ha pacnpocTpaHeHHe orust

HcnbiTanue CTPOHTENbHBIX KOHCTPYKLMH HA PaCIpPOCTPaHEHHE OTHSA
3aK/II0YaeTCsl B ONpeNeJeHHH pa3Mepa INOBPEXAEHHS KOHCTPYKIHY
BCJIE/[ICTBHE ee TOPeHHUs 32 MpeeSaMy 30HK HarpeBa — B KOHTPOJILHOH
30HE IPHU JIOKAJbHOM BO3JEHCTBHUH OTHSl HA YacThb KOHCTPYKIHH B clie-
UHAJbHBIX NI€UaX U IPOBOAMTCS IO METOAUKE, H3JOKEHHOH B NPHIIOKE-
uuy 2 CHull 11-2-80 [18]. TemmepaTypHEIl pexkuM B OrHeBHX KaMepax
Neued NOJAAEPKUBACTCA B COOTBETCTBHM C TPeOOBaHMAMH CTaHIapTa
CIOB 1000-78 «IIporHBOmOXKapHbIE HOPMBI CTPOUTEJBHOTO MPOEKTHPO-
Bauus. VcnbiTaHWe CTPOMTENbHBIX KOHCTPYKUHA HA OTHECTOHKOCTBY.

_O6pasupl CTPOUTENbHBIX KOHCTPYKIHMH [Js HUCIBITAHHR JOJKHE

‘OLITh BHITIOJHEHE B COOTBETCTBHH C paﬁOIIHMI/I YepTeXKaMH B TeXHHYE-

CKUMHU YCJOBHSIMH Ha HX H3rOTOBJeHHEe. PasMeph HCHHITHIBAEMBIX 06-
pPasuoB OrpaxAaloMUX KOHCTPYKUHUN JOJKHB OHTbL He MeHee 2X2 M,
2 CTepKHEBHIX 2JEMEHTOB — C AJIHHOH, obecneunBaoimell HX ‘Kpemie-
HHUS B COOTBETCTBHH CO CXeMaMH, IPHBeeHHBIMH Ha puc. 1.3. O6pasnwi,

uMeioulde pebpa H BBICTYHH, CI€AyeT PACHONaraTh Tak, YTO6H OHH He

HPensiTCTBOBAJIM PACIPOCTPAHEHHIO OTHS B KOHTPOJbHOH 30HE. CTHIKH

TJIMT H NaHesdell OTPaxKkAAIOUIMX KOHCTPYKUHMH AOJIKHBI HAXOAUThCA B
'30HE Harpesa C MPOAOJIKEHHEM UX B KOHTPOJIBHYIO 30HY.
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Oépaauu OrpaxAalouHx xoucrpyxunn nomaeprarorcx OZHOCTOPOH-
HEMY BO3JefCTBHIO. OIHS:

HapyKHBIE CTEHBl — CO CTOPOHBI nouememm

BHYTPEHHHE CTEHHl H NEePeropoJKu ¢ HeCHMMETPHUUHHIM CeUeHHEM -
OTAEJIBHO C KaXAOH CTOPOHH  (AONMYCKaercs ONHOCTOPOHHeE OTHEBQE
Bo3aeficTBHE CO CTOPOHHL ¢ 6OJMbUIAM paCIIPOCTPAHEHHEM OTHs) |

HNJIHTH NOKPHITHH, ePeKPbITHH H MOABECHBIX HOTOJNKOB, JIECTHHUHBIE
JHIOLaAKH H MapUid — CHH3Y; oépasuu c'rynenen AJst chbna}mﬁ ROJIK-
HH ObTb COGpaHBl B Mapiiu. e

. CrepxKHeBble 3/eMeHTHl KOHCTPYKUHA HOJIKHBI NOXBEPraThbCs BO3-
IeUCTBHIO OCHH C TPEX HJK quupex CTODOH B 3aBHCHMOCTH OT ycnoanﬁ
BKCIJIYAaTaNKH.

B KOHTPOJIbHON 30HE H 30HE HarpeBa o06pasua ycraHaBnnBaio'rcn
TepMonaphbl. PasMep KOHTpPOJbHOH 30HH JOJXKeH OBITh He MeHee 1 M.
YcraHoBKa 06pa3noB HA OrHeBHIX IleyaX H pasMeilleHHe TepMomnap ocy
HIECTBJSIOTCA B COOTBETCTBHH CO CXeMaMH, NpUBEeIeHHBIMH Ha pHc. 1:3:
3a30p MexKAy HarpeBaeMo#l NOBEPXHOCTbIO 06pa3na H CTEHKOH NevyH
‘moaxeH 6biTh 50,5 cM.

AR

:1,1 _5_‘_1
7L F : //I/I/;l n//////z:
% i \ 763 7'
—— -
L \ e e N
Y ke § v

Puc. 1.3. CxeMpl' 3KCNEPHMEHTANBHHX YCTAHOBOK 110 HCTBITAHHIO CTPOHTENb-
- HHX KOHCTPYKHHA HA PacmpOCTPAHEHHE OTHS:

a — BEPTHKAABLHLIX OrpaXkAaOIMHX KOHCTPYKIM#A; 6 - rOPH3OHTAABLHEIX OrPAMAAKN-
WAX KOHCTPYKUMH; B — BEPTHKANBHHIX CTePKHEBHX KOHCTPYKOHA; T — TODH3OHTANL-
HBIX CTEeDXKHEeBbIX KOHCTPYKUMA; |} -~ .orHesass mneub; 2 — obpasel; 3 — npoem
OrHeBoH HewH; 4 — YIOJAOTHEHHE H3, MHHECPANBHON BATHL; 5 — TepMonapni; 6 — Tparuna
KOHTPOALHOA 30HBl .

VcneiTanus - IOMKHE  IPOBOJUTECA NPH HavalbHOH TeMmeparype
20+10°C M TIPH CKOPOCTH ABHXXEHHS BoslyXa He Gosee 0,5 m/c, ecou
YC/I0BAS SKCIUIyaTalHH KOHCTPYKuuit He TpeOyIOT IPYTHX ycnomm e
nuiTanni. TeMnepaTypa BO3AyXa B MOMELIEHHH, Nled H HCIBITHBAEMO!
o6pasiia NoJKHA GHTH CTaGHIHSHPOBaHA 3a 2 ¥ IO HavaJia HCTHTaHUH:
BaaxHocTs MatepuanoB 06pasna HoNxHA GHTh JUHAMUYECKH YPABHO-
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aeuIeHHoﬁ ¢ BAAKHOCTBIO oxpy}xalomen cpelht npﬁ OTHOCHTeJleOK
giiaxuoctu 60+ 15% u remuneparype 20+ 10°C.

HcenbTauus NpoBOISTCH NMPH  AJNUTENbHOCTH OTHEBOTO BOSJJ,GKCTBPIK
15 mun =5 c. [To HcTeueHHH YKa3aHHOTO BPEMEHH IIaMsi B TIeYH BHKJIO-
is»ae'rm i He 60Jee yeM gepe3 3 MHH oépaseu JosxeH GBITh CHAT € MeUn
¥/ B 3330D Mex/y 06pa3iioM i OTHEBOW KaMepoil J0/IKeH GHTb BBeJieH
Tennonsonupymmnﬁ 3KpaH. O6crefoBanne CoOCTOAHAA o6pasna H u3Me-
peHHe ero MOBpeXJeHui B KOHTpOJIbHOH 30HE MPOBONHTCSI IIOC/E ero
OCTI:IBBHPIS{

3a npejes pacnpoCTpPaHeHHs OUHsSl NPHHAMAETCS pa3Mep TOBpeK-
AEHHON 30HbI 06pasia B MIOCKOCTH KOHCTPYKIHH OT TPAaHUIE 30HH Ha:
rpeBa NepleHIHKYJISAPHO K Hell o Hanbosee yRaleHHON TOYKH MOBPEXK-
HZeHust (AJs1 BEPTHKAJbHBIX KOHCTPYKUMA — BBEpX, MJS IOPH3OHTAJb-

HBIX — B KaXJyi0 CTOPOHY). PesynbTarsl U3MepeHHs1 OKPYTJSIOTCA A0
1 cM B 66sbu1yI0 cTOpOHY. TloBpexenneM cunTaercs oOyriuBaHue HIH
'BHITOpaHMe MaTepHaioB, o6HapyKHBaeMble BH3YaJbHO.

Ilpenen pacnmpocTpaHeHHs OTHA ompefelsieTcss KakK cpefHee apudp-
METHUYECKOE Pe3yJbTAaTOB HCIHITaHHA n8yx 06pasuos. Pas6poc pesynb-

TaTOB HCTIHTAHUE MO ABYM 06pasuaM He foJiKeH npeBuilath 15%. ITpu

HCIHTaHKHA OAHOroO 06})331.[3 pe3ynbTaT H0JIXKeH ObITh YMHOXKEH Ha KO-

sbduunent 1,2.

B sakjoueHle HEOGXOAHMO OTMETHTDb, UTO H3JOXKEHHHIH METOX Hc-
TBITARUS CTPOUTENbHBIX KOHCTPYKUHMI HAa pacNpoCTpaHeHHe OTHs He 103-

BOJISIET B TIOJIHOM Mepe OIEHHTb 0OBEKTHBHYIO 06CTaHOBKY Ha noxape

TaK KaK He COOTBETCTBYET peaﬂbHHM YCIOBHUAM.
Faasa 2

HOPMHPOBAHHE OTHECTOMKOCTH )XEJE3OBETOHHBIX
W KAMEHHBIX KOHCTPYKUHHA

?1 TeHnemmn B 06JacTH CTPOHTENBCTBA C NMPHMEHEHHeM MKeqe3o6e-
TOHHBIX H KAMEHHBIX KOHCTDYKURH
i
JKenesoGeToHHble KOHCTPYKUHH, H 0COGEHHO c6OpHBIE }KeJIGSOGETOH-
Hble KOHCTPYKLHMH, HALIJH LIHPOKOE IPHMEHEHHE B CTPOHTENbCTBe. B
esyJbTaTe yCHemHoro BHnonHenus nocranosiaenus 11K KIICC u Co-
§ET3 Munuctpos CCCP or 19 asrycra 1954 r. «O pa3BuTHH IIPOU3BOI-
TBa COOPHBIX Ke/e3006€TOHHEIX KOHCTPYKLUHH M pgeranelt IJif CTpOH-
TeJbCTBA» 38 KOPOTKOE BpeMsi Oblaa cO3/[aHa MOILLHaf npomumnen-
#MOCTb T10 NPOU3BOICTBY COOPHOTO XKese306eToHa.
Brinyck c6OpHHX XKeJe300eTOHHBX KOHCTPYKIHE BO3poc ¢ 1,2 MJH,
M® B 1950 r. mo 120 (mmioc 120 mMoHoMMTHBIX) MiH. M3 B 1980 r.
Y aenbHBIH Bec NOJHOCOOPHOIO CTPOMTENLCTBA C .IIPHMEHEHHEM Xe-
ne306eTOHHREIX KoHcerpyKuu# B 1980 r. mocTHr npu cTpoHTeNbCTBE XKU-
gaix snanuit 60%, npoMblneHHBX 06beKTOB 40%, cenbCkuX 06BEKTOB

16



46%".B 1981 r. ypoBeHs MOIHOC60PHOTO KUMKITHOTO CTPOUTENBCTBA CO-
' CTaBnJl"77,4°/o, B TOM YHCJI€ KPYTHONAHEAbHOro XoMocTpoeHHst 71,6%.

Ilo 06beMy npoH3BOACTBA HEMeHTa W BEIIYCKY COOPHBIX xKese3obe-
TOHHBIX KOHCTPYKIHMH Halla CTpaHa 3aHHMaeT NIePBOE MECTO B MHUpe,
-OAHAKO 3TO He HCKJIOYaeT He0OXOAMMOCTh PalHOHAJBHO PACXOI0BAThb
crpouTe/ibHble MaTepuasnsl. Pemenns XXVI cbeana KIICC, 3anaun, Bh-
TeKaolue u3 «OCHOBHEIX HANpPABJEHHH 3KOHOMHYECKOTO H COLHAJBHO-
ro passutus CCCP na 1981—1985 roas u Ha nepuoj go 1990 rozas,
{rpe6yioT NpHHSATHS Mep N0 KOpeHHOMY YAYULIEHUI0 KalluTaJbHOro
CTPOHTENIBLCTBA C T€M, YTOGHl CTPOHMTb GLICTPO, SKOHOMHO H Ha BBICO-
KOM TEXHHYECKOM ypoBHe. I/ YCIeIIHOTO NpPETBOPEHHS B XKH3Hb pe-
menuit XXVI cvesna KIICC Toccrpoem CCCP npuHAT psif pelucHud
N0 YJYYUIEHHIO KAaYecTBa CTPOMTEJbHBIX KOHCTPYKUHH, BHIIYCKY H3Je-
Nl BHICOKOH 3aBOJCKOI FOTOBHOCTH, 0GECTIeUHBAIOIHX MAKCHMATbHOE
COKpaleHHe TPYNOBBIX 3aTPaT HAa CTPOUTENbHHX IUIOWIAJKAX 32 CUET
NepeHoca TPYNOEMKHX NPOLECCOB HA MpPeANpHsTHS. B 06aacTH mpous-
BOJICTBA KeJIe306€TOHHBIX KOHCTPYKIHHA HaMeYaeTcsi CHHXKEHHe MaTe-
PHAJI0EMKOCTH 3a cueT NpuMeHeHUs 3(Q(eKTHBHbIX apMaTypHHIX CTaJel
H 06JIer4eHHBIX ITAMIOBAHHBIX 3aKJ/Ia/(HBIX A€Taslel, BHePEHHs B IPAK-
THKY NPOCKTHPOBAHHS M CTPOHTEJBbCTBA 3()(PEKTHBHBIX Kene306eHHBIX
KOHCTDPYKIIHH H3 BBHICOKOIIPOUHBIX GETOHOB, B TOM UHCJIE TIHT HOKPBITHH
YKPYIHEHHBIX «Ha mpojier» (3X18 M u 3X24 M) noanoit sasoncxoﬁ’
TOTOBHOCTH, KOJIOHH MPSAMOYTOJbHOTO ceueHHs 6e3 CTHIKOB Ha 3—D5 3Ta-
}Ke; A1 MHOT'O9TaXkKHBIX M KOJIbHEBOTO CeUeHHs JJIs OJHOITAXHHIX 314+
 Hui.

KaMeHHEIe KOHCTPYKIHH, OCOGEHHO H3 IITYYHBIX H3LE/Hi, pUMeHs-
I0TCs1 B CTPOMTE/IBCTBE B MEHBLINX MacliTabax, Tak KaK UX PHMEeHeHHe
YCJIOKHSET IPOLeCC MeXaHH3alUHH H TpebyeT GOJbIIMX TPYAOBHIX 3a-
TPaT Ha CTPOUTENBHBIX ILIONIA/IKAX. :

(I?aKTqugKHﬁ Hpejiesl OTHECTOMKOCTH Ke1e306€TOHHBX U KaMeHHBIX
KOHCTPYKIHH 3aBHCHT OT MHOTHX (aKTOPOB M U3MEHSETCS, B 3ABHCHMO-
CTH OT KOHCTPYKTHBHOH CXEMBI M NPHMEHSEMBIX B HHX MaTepHAJOB, B
AOBOJIbHO IIHPOKHX mpefieiax. [Tosromy obnacTs mnpHMeHeHHS TaKHX

. KOHCTDYKIHH NPaKTHYeCK# He orpaHHuyeHa. TpeGyemas HX OTHeCTOfi-
KOCTb peryIaMeHTHUPYeTCsi B 3aBUCHMOCTH OT TpeGyeMoli CTeleHH OrHe-
croukocty 3panui raaBoii CHull 11-2-80 u pasnuunbiM# OTpac/ieBHIMH
M CHeHHaJH3HPOBAHHBIMH HOPDMATHBHBIMH JOKYMEHTAMH.

2.2. OrHecToRKOCTb XKeJIe300eTOHHBIX KOHCTPYKUMI

Usyuenne pesysbTaToB ONEITOB, a TaKXe COCTOSHHS 3JaHHI MOCJe
peasbHpIX TIOXKApOB II0KA3aJI0, YTO OrHECTOHKOCTb KeIe306eTOHHEX
KOHCTPYKIHH 3aBHCHT OT HX KOHCTPYKTHBHOH CXeMBbI, COCO6a 3arpyxe-
HUS1, HHTEHCHBHOCTH M IPOAOJKHTENbHOCTH TEMIIEPATyPHBIX BO3JeHCT-
BHH, a TaKKe OT TeINIOPU3HUECKHX CBOHCTB GeroHa. HeropiouecTsb n
CPaBHHTEJIbHO HeGOJIbINast TEMNepPaTypONPOBOAHOCTE GETOHA B NpPHH-
OHIe MO3BOJISIOT CO3/aTh KOHCTPYKIHMIO C JIOGHIM NpefesoM OrHecToM-
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KOCTH, yJOBJIETBOpsironuM TpeGoBanuaM OesomacHoctd. Tak, npenen
DTHeCTOHKOCTH HEHECYIIHX CTeH H IeperopoJioK 3aBHCHT OT UX TOJIIHM-
Hbl, BHIA GETOHA U ero BJIAXKHOCTH: OH YBEJHUHBAETCS HPH yMEHbIle-
HHM TUIOTHOCTH GeTOHa H YBeJWYeHHH CeYeHHsi KOHCTPYKUHH. Baax-
HOCTb TaKiKe CIOCOGCTBYET HEKOTOPOMY YBeJHYEHHIO Ipeflena Orge-
croiikoct. OpHaKo ee coiepxKaHHe B GeToHEe C IJOTHOCTbIO GoJiee
1200 xr/m® cBhiiie 3—3,5% MoKeT NPHBECTH NPH WHTEHCHBHOM TeMIie-
paTypHOM BO3JECTBHH K B3PHIBOOOPA3HOMY pas3pyLIeHHIO KOHCTPYKIHH.
¥ YMEHbIIEHHIO ee Ipejesia OTHECTOUKOCTH. :
IMpauMHbl HACTYI/IEHHS NPENEIOB OTHECTOHKOCTH KeNe300eTOHHBIX
KOHCTPYKUM# BO MHOTOM ONpPEAEJNSIIOTCA XapakTepoM uXx paboTH B yc-

‘7oBHAX moxapa. JI1s KOHCTPYKUHH, B KOTOPHIX NpPe/esIbHOe COCTOsIHAE

o6ycaoBnuBaercst paGoTO# Ha PaCTsSKeHHe, MPeJesl OTHECTOHKOCTH Ha-
CTyIaeT B MOMEHT, KOTAa Ipeles TeKydeCcTH (IPOYHOCTH) apMaTyphl
OT HarpeBaHUsI CHUXKAETCs [0 BeJUUHHBI, PABHOH HANPSXKEHHUIO OT HOP-
MaTHBHOH Harpysku. Jljsi KOHCTpYKIMI, IpelesibHOE COCTOSHHE KOTO-
phix o6ycioBnuBaercst paboOToll Ha CxKaTue, Ipele] OTHECTOMKOCTH -
HacTylaeT B MOMEHT, Korja paforocnocobHoe cedeHue GETOHA yMeHb-

1maercs A0 ONpejesieHHOH (KPHTHUeCKOH) BenuuuHbl. B pesynabrare

CHUKEHHSI MPOUHOCTHHIX XapaKTePHCTHK TP IPOrpeBe Marepuana KOH-

CTPYKIHMH HX HeCyllasi CHOCOGHOCTb CTAHOBUTCH PaBHOM BHEIIHeH Ha-

rpyske. B psife cayuaeB sTH (akTOpPH B YCJOBHAX MOXKapa OKa3BBAIOT

OJHOBPEMEHHO€E BJHUSAHHE Ha YMeHblIeHHe Hecylel CIOCOGHOCTH KOHCT-

PYKIIHH. :

JKeneso6eroHHble KOHCTPYKUUH MOTYT BHIIOJHATh OrpaxKjaaiouiie
H Hecylue GYyHKHIHH. i
© JKene306eTOHHBIMH KOHCTPYKIHSIMH, BHIIOJHSIOIIMMH YHCTO OrpaxK-
paromue GYHKIUH, ABASIOTCS HaBecHble CTEHbI, HEHEeCyIue CTEHHl U Ie-
peropoaku. Ux pomyckaeTcs NMPUMEHSATb B 3/@HHSX BCEX CTeleHei or-
HeCTOHKOCTH, €CJIM OHU HEe PAcIpOCTPaHAIOT TOpeHHe H 00JIafalT mpe-
HesaoMm oruecroiigkoctr He MeHee 0,5 4. K TakuM KOHCTPYKUHSAM, Ha~ .
TpUMep, OTHOCATCA CTeHH M3 TPEXCJIOHHBIX CIVIONIHBIX TaHeJed
(TOCT 17078-71) Ttonmuuoi Gosiee 15 cM, COCTOAIMX U3 HAPYHKHOIO
U BHyTpeHHero OGETOHHBIX apMHPOBAHHBIX CJIOEB TOJIIUHOW He MeHee
geM IO 5 CM M CpeJHero us cropaemoro-yremaurens. IIpenen ornecroii-
KOCTH TaKUX KOHCTPYKIHI. OonpelesseTcs IO NOTepe TEMJIOH3OJUPYIO-
HIel CMOCOGHOCTH WJIM NMOTepe IJIOTHOCTH H 3aBHCHT OT KOHCTPYKTHBHO-
TO HCHOJHEHHS, TOJIIMHB KM HaNMeHbIIETO DasMepa CeYeHHS.

 Hecyusie KOHCTPYKIHH MOTYT BHIIOJHATH OAHOBPEMEHHO W OTrpax-
matonre GyHkuud., TaKEMH KOHCTPYKUHSIMH SABJASIOTCH HeCyInHe U ca-
MOHeCYIIHe CTeHH B KPYINHOMAHeNbHLIX 3/aHUSX, IEPEKPHTHSA H NOKPHI-
THA W pan Apyrux. Kak mpaBuio, 371eMeHTH TaKAX KOHCTPYKIHHA B yC-
JIOBHSIX NOXKapa paboTaloT Ha CKaTHe ¢ H3THOOM. ‘

Bonpocsl OTHECTORKOCTH < CaMOHECYLIHMX H HeCyIluX »Kene306eToH-
HBX CTeH MPHOGDPENH aKTyaJbHOCTb B CBA3H € GONBUINM 0GBEMOM CTPO-
MTeNbCTBA OGJIerdeHHBIX KPYNHONAHENbHHX 3[aHMH ¢ NpHMeHeHHeM
H4erCcTHX GeTOHOB M JIErKMX GETOHOB Ha MOPHCTHIX 3aNOJHUTENsX. ToJ-
[MHA CTEH B KPYMHONAHENbHBIX 3AaHHAX BHICOTOI 07-5. 716 16 3Taxei,




Kak DpaBHJO, He NpeBbilliaer 18.CM, a HaNpsXKEHHE B CeYeHHU HeCyIHX
nanened Moxer gocturath 107 ITa. Dkcniyaranuonsas sarpyska na
HECYHiHe CTeHH B 9-9TaXXHHX 3[JaHHSAX HAXOAUTCH B Npedenax ot 45
2075 T Ha MOrOHHHMR MeTp MaHesH, B 16-sTaxHusx JoMax 70—120 1/m,
aB 25-3TaXHBIX SAAHEAX JoctHraa 150 1/M. HecMorps Ha To, 4TO He-
CyiiHe CTeHbl BBINOJHSIOTCA H3 XKeJe300eToHa, HX OrHEeCTOAKOCTbL HeJb-
3% CYHMTaTh 3aBEROMO O06eCcmedeHHOH B YCAOBHAX [OXKAPa, TaK Kak
yMeHbIIeHHe TOJIUIHHBI CEUEHHUs DJIEMEHTa H yBeNHYeHHe HOPMATUBHOM:
HaTPY3KH CYUIECTBEHHO CHHUIKAIOT CONPOTHB/SEMOCTb CTEH OTrHIO.

Hecymas cnocobHocTs MOAOGHEIX KOHCTPYKUHEA B YCJIOBHSAX MOXKapa
OHpEREeNSIeTCst He CTOJIbKO NPOYHOCTHBIMH XapaKTepHCTHKAMH 6eToHa
H CTaJM, CKOJIbKO AedopManneli sneMenta. KOHCTPYKIHS H3 HEHTPaJb-
HO-CKATOH NpeBPallaeTcsi BO BHELEHTPEHHO-CXKATYIO C YBeJHUYHBAIO-
IHMCH BO BPEMEHH 3KCIUEHTPHLHUTETOM. 3HaueHHe U HalpaBJieHHE Npo-
ru6a 3aBHCAT OT THOKOCTH 3JeMeHTa, Cnoco6a ONUPAaHHs ero KOHILOB
(wapuupHoro MK MIATPOPMEHHOTO), HATPY3KY, Hepenaja TeMIepary-

{Ebl MO CEYEHMIO CTeHBl M YNPYro-IVIACTHYECKHX CBOHCTB MAaTepHaJsos
puc. 2.1)
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Puc. 2.1. 3aBucHMOCTb = OrHECTOAKOCTH XKe1e30GETOHHHIX HECYIIHX CTeH
OT HArpysxH: - o

1~ cTeHsl rtosmuEoff 14,6.cM, NpOIEHT apMHpoBaHha 0,75; 2 — CTEHB TOAMMHON
oo 12,5 cm, nponent apmuposanus 0,09: t — nanpanjenue o6orpesa

Ipu nnatdopMeHHOM ONHPAHUU NaHes el OrpaHHYMBaeTcsa cBoboga
NOBOPOT2 ONOPHBIX CeYeHHH, YTO yMeHblliaeT UX AedopMaliio HPH TeM-
nepatypHoM Bo3fehcTBuH. IIosTOMY NaHenu ¢ naarGopMEHHBIM oNMpa-
HHeM HMeIOT Hpe/iesi OTHeCTOHKOCTH GoNbile, YeM HaHedH ¢ LapHHPHEM
OnUpaHHeM. YMeHblIeHHEe NPOLEHTAa apMHPOBAHHSA CTeH CHHXKAeT mpe-.
Jlesi OTHeCTOMKOCTH MaHesiefl ¢ IapHUPHLHIM ONKHPAHHEM H NPAKTHYECKH -
HEe BJIMSET Ha OTHECTOAKOCTL NaHesell ¢ IaaTdOPMeHHHEIM OlHpaHHEM.

OrHecToHKOCTb CaMOHECYIIMX ' M HeCyIMX NaHesell HOpMHpyeTCst

-B 3aBHCHMOCTH OT KOHCTPYKTHBHOI0 HCHOJHEHHA, TQJIU.IHHI:I HJAH HaH-
‘MEHBIIEro pasMepa CeueHHs U CTEIeHH HarpyxKeHHOCTH. 3amura Y3J10B

KpenJjeHuda naHenef AoJKHaA "o0ecnedyvBaTh HUX NPOYHOCTh B TEHEHHE

'BpPeMeHH, paBHOro Tpe6yeMoMy Ipe/iefly OTHECTOHKOCTH KOHCTPYKUHH.

ITpenen orHecTORKOCTH Kese300eTOHHBIX NePeKPHTHA H MOKPHTHH
33aBHCHT OT KOHCTPYKTHBHOTO HCHOJHEHHS, CTelleHH HarpyKeHnHOCTH,
TenOQU3HYECKNX U NMPOYHOCTHHIX CBOMCTB MAaTepuasoB, H3 KOTOPHX
BRITIOJIHEHBl KOHCTPYKTHBHBlE 3jieMeHTH. Kak npaBuiO, 3TH KOHCTPYK-
HHH SBASIOTCH COOPHBIMH, HO3TOMY HX Hpejesl OTHeCTOHKOCTH ompeje-
JisleTCsl 0 HaHMeHbIleMY npefiesy OrHeCTOHKOCTH OJHOTO H3 KOHCTPYK-
THBHBIX 2JieMeHTOB. McKloueHHeM #ABJSIOTCI MOHOJHTHBe Xele3o6e-

TOHHBIE TIEPEKPBITHSI H MOKDBHITHSI, TpPHMEHsieMble B CTPOHTEJLCTBE

KpaiiHe penxo. OrHecTofKOCTb 3/1eMEHTOB KeJle306eTOHHEIX KOHCTPYK-
Ui yTpauWBaercsi, Kak NpaBWJO, B pe3yJabTaTe MOTePH Hecyuie# cro-
co6roctd (0GpyLieHHs) NpH CHHXXEHHH IPOYHOCTHHX XapaKTEePHCTHK
apMaTypHl 4 6eTOHa B YCJIOBHAX NOXKapa. : :

[pelnen orHecTORKOCTH H3THOAeMHX CBOOGOAHO ONMEPTHIX 3J€MEHTOB
3KeJie300eTOHHBIX KOHCTPYKIHHA B GoJipilefi cTeNeHH 3aBHCUT OT Iporpe-
Ba pacTAHyTO# paboyell apMaTypH A0 KPUTHYECKOH TeMIlepaTyphl, NpH
KOTOpOH NMpPOYHOCTHBIE XAPAKTEPHUCTHKH MaTepHana CHHXKAKTCA A0 pa-
6ounx HanpsixkeHufi. Ha KpuTHUeckylo TemMmepaTypy BJHSIOT Mapka M
kaacc crany. Tak, npu KoadduuHenTe CHHIKEHUS IPOYHOCTH M= 0,625
y crauu kaacca A-TIT mapku 26I'2C kpuTnueckas teMmriepaTypa cocTas-
fiser 570°C, a XOMOAHOTAHYTOR BHICOKONMpPOYHO# TpoBONOKH Bp-II —
Bcero 450°C. , ' ‘ '

Ha Bpems nporpesa pabouell apMaTyphHi 0O KPHTHUECKOR TeMmnepa-
TYPH BJIHSIET TOJIIHHA 3alUTHOroO CJ0st 6eToHa M yCJOBHSA Harpesa
KOHCTPYKUHMH Ha moxape (puc. 2.2).

[Tpu ‘0nMHaKOBOMH TOJIHHE 3aUIHTHOTO cjIosi 6oJiee HHTEHCHBHO Ipo-
rpepaercs paGouasi apMartypa B 3JieMeHTaX KOHCTPYKUMH, HMEPOUIHX
Bosbluee OTHOUIEHHe 06OrpeBaeMOro NMepHMeTPa K CEYeHHIO KOHCTPYK-
fiuH, 4TO yMeHblllaeT Npejes OTHECTORKOCTH TaKuX KOHCTpykuu#. Ha-
pipuMmep, cBoGonHO omeprasi 6ajKa ¢ HaWMeHbUIHM Pa3MepOM CeueHHS
B,5 cM (o6orpes ¢ Tpex CTOPOH) IIPH TOJIIHHE ClOA 6eTOHA OT HHXHEH
W GOKOBOM TpaHy [0 LEHTPa TAMKECTH NPOROJbHOR pacTaHyTOH apMa-
#yps knacca A-1II, pasro#t 20 MM, uMeer npeaen oruecroikocru 0,6 u,
A cnJiolIHas XeJe306eToRHad MaHTa (060rpeB CHUH3Y) C aHAJOTHYHBIMH
@pMaTypoii 1 TOJIHHOA 3aIMTHOTO ¢og — 1,3 4. DTO 06CTOATENBCTBO
EHTHB&ETCH npy HOPDMHDOBAHUH OrHECTOHKOCTH peOpPHCTHIX Xeseso-

JeTOHHBIX 3/1eMEHTOB HAMMEHBIIMM pa3MepoM CedeHHs . o
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Puc. 2.2. CxemBl HarpeBaHHs XeJe300€TOHHBIX KOHCTPYKIMH B yc-
JIOBHAX HOXkKapa:

a — pacueTHas cxeMa H3rd6aeMoro csoGOIHC ONEPTOro xKese30GeTOHHOTO
JeMeHTa; 6 — cXeMbl 06OrpeBa Kene3o0eTOHHHBIX ILIHT; B — cXema 060-
rpeBa pureJs

IIpu oguHaKOBHIX BHEUIHHX F€OMETPHUECKHX pa3Mepax CeueHur nun-
CTPYKIHH H YCJIOBHAX 00OTpPeBa Ha npenes OTHECTOMKOCTH Kesde3obe-
TOHHEIX 2JIEMEHTOB BJIHSIeT TAKXKe MAaCCHBHOCTb KOHCTPYKUHH. C yBeJH-
yeHHeM MacChl KOHCTPYKIWH, IPH BCeX NPOYHX PaBHBIX YCJAOBHSX, YBe-
JIRYABAETCS €€ TENJOEMKOCTh, UTO TOBHINAET B HEKOTOPOH CTeNneHH TIpe-
Jesl OrHECTORKOCTH. DTUM OOBSCHSAETCS HEKOTOpPOe CHHXKEHHE Hpefena
OrHECTOHKOCTH y MHOTONMYCTOTHBEIX JKeJe300€TOHHBIX NJHT NPUMEPHO

“Ha 10% 1o cpaBHeHHIO ¢ IJIUTAMH, MMEIOIIMMH CIJIOIIHOE CedeHMe,

Bce paccMoTpeHHBie (aKTOPH YUMTHIBAIOTCS TIPH HOPMHPOBAHHH
TIpefesoB OrHECTOHNKOCTH CBOOGHIHO. ONEPTHIX Kejle300€TOHHBIX H3TH-
6aeMBiX 3J1EMEHTOB.

[Ipenen ormectofikocT#t CBOOOIHO OIEPTHIX HJHT CIJIQMIHOTO ceue-
HHSI HODMHDPYeTCSI B 3aBHCHMOCTH OT KJacca H MapKH NPOJOJBHOH pac-
TAHYTOH apMdTypHl M TOJMIIHHEL 3aIUHTHOTO cJiosi GeTOHA, U3MepAeMOro
OT HMKHell TPAaHM IJHTHL [0 LEHTDPA TSKECTH PACTSHYTOH apMaTyphl.
151 MHOTONYCTOTHBIX ILTUT Y IIHT C IPOXOJBHBIME HECYIUMHU pebpaMu
«BBEPX» HpeJlesl OFHeCTOAKOCTH yMeHpluaercst Ha 10% Io cpaBHeHHIO
¢ HaHeJNSIMH CO CIVIOIIHBIM CEUEHHEM. .

IIpenen ormecToAKOCTH peGPHCTHIX cBOOOMHO ONEPTHIX Keae3o-
6eTOHHEIX 5JieMeHTOB, (IJUT C NPOJOJbHBIMH HeCyIIUMH pebGpamMu
«BHH3», GaJOK, pHureje#, NPOrOHOB) = HOPMHDPYeETCS B 3aBHCHMOCTH OT
KJA4acca U MapKH NPOAOJBHOH pPacTAHYyTOH apMaTryphl, HaHMeHbUIETro
paaMepa 060rpeBaeMoro cedeHHs, a TaKKe PAacCTOSIHUS OT HHXKHeH WJH
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60OKOBHIX I'paHe#l ceyeHUS KOHCTPYKLHM IO LIEHTPA TSXKECTH IMPOAOJb-
HOU pacTAHYTOH apMaTypHl. - .

Hecko/sbKo no-uHOMY BeAyT cefs B YCJIOBHSAX NOXKapa 3allleMJeHHbIe
Kene300eTOHHbIE 2JIEMEHTH (MJIHTH, pUrenu, OaJKH). ,

IIpu onuHakKoBOH HArpysKe H HOPMaJbHBIX YCAOBHAX 3KCINIyaTalHH |
pabouas apMarypa y 3allleMJeHHbIX KeJe300€TOHHBIX IIHT MaJIol TOJ-
HIMHBL UCHBITHIBAET B . PACUETHBIX CEYEHWSIX MEHBIIHe HaNpsKeHus
‘(puc. 2.36) Ho ¢paBHEHHIO CO CBOGOHO OMEPTHIMA 3a CUeT Mepepacrpe-

§

Puc. 2.3. Cxema paloTh 3ameMJ/JeHHBIX U3rHOAeMBEIX 3JIEMEHTOB:

a — KOHCOJbHBIX 6a/iOK; 6 — SHEMEHTOB ¢ MaJo#l TOJIIMHOH; B — GasoK,
: pHresneii, IPOroHOB

fenenns uarubalomux MoMeHToB. Ilpm moxkape B pesysabrare pacnopa
M pedopMalHy 3alNeMJEHHOH IUIMTH HANPSAXKEHHS CXKATUSL y ONOp B
HYJKHEH 4acCTH CedeHHs HauHHAlOT YBEJIHUHBATHCA, 4 HANPSXKEHUS pa-
6ouell apMaTypHl B cepellHHe NpoJeTa — yMeHbLIAThCA. MaJjioe miedo
Hapel BHYTPEHHUX CHJI B CeUeHHMH HaJ ONOPO# U CPABHUTENBHO OI'PaHH-
HeHHasl TPOYHOCTh OeTOHa IIPH BHICOKOH TeMIlepaType BHI3HIBAIOT ya-
CTHYHble Pa3pYIIEHHS CKATOH 30HH 6eTOHA y ONOPH, YTO He TMO3BOJSIET
HOJIHOCTBIO CHATb HANpsSXKeHHs ¢ NPOJOJbHOH pACTAHYTOH apMaTyphl.
CreneHb pasrpyxkeHus paboueli apMaTypsl B 3TOM CJIy4ae CYLIeCTBEHHO
3aBHCHT OT TOJUIMHE! TIHTHL. [l1MTa mpeBpaliaercs B CTATHYECKH Oli-
peleJUMYI0 CUCTEMY, COCTOSINIYIO M3 ABYX KOHCOJEH M CpefHero ygacr-
Xa, cBOGOIHO ONEepPTOro IO KOHLIAM KOHCOJell; paspylleHHe Tako#i njau-
THI, IPOHCXOMHUT BC/EACTBHEe 00Da30BaHus IJIaCTHUECKOrO IIapHUpA B
HEeHTpe CPeAHEro yuacTKa 32 CueT Harpesa apMaTtyph A0 KPHTHYECKOH
pesauunHn. Tak Kak 3HaueHHe KPUTHUECKOH TeMmIepartyphbl paboueh ap-
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MATypH YBeIUYHBAETCS C YMEHbIIEHHEM HANPsIXKEHUM, TO H Npelen or-
HEeCTORKOCTH 2Ke/1e300eTOHHBIX IMIHT B 32TOM Cllyyae yBEJIHYHBAETCH.
Ero 3HaueHHs Y XeCTKO 3allleMJIeHHBIX ITHT IPH ToMLHHe 8 cM Boblie,
yeM y cBOGOHO oneprhix, B 1,6 pasa, a npu Tos{MHe IJHT 12 M —
B 4 pasa. Ilpesiest OrHECTOMKOCTH KECTKO 3aleMJIEHHBIX IUIHT HOPMH-
pyercsi aHaJOTHYHO CBOOOJHO ONEPTHIM C HOCJEAYIOIUM YMHOXKEHHeM
TIOJy4YeHHOro pe3ysabTara Ha KO(PQHUHEHT, YYMTHIBAIOLIHA CTeNeHb
pasrpyxenust paboueff apMaTyphl XKeCTKO 3alleMJIEHHBIX 3JIeMEHTOB
B 3aBHCHMOCTH OT TOJIIIHHBI MJAHTHI. .

HepaspesHble (MHOTONPOJeETHbIE) MM 3alleMJieHHble 6ajJKH HMEIOT
JOCTaTOYHO 6OJbIION pasMep o BHcoTe. [Ipu HX HarpeBe B yCJIOBHSAX
no})apa TakXKe IPOHCXOAHMT Ilepepacupe/ielieHne HaNpsKEeHHH B pac-
YeTHRIX ceyeHHssx. OfHAKO paspylleHHs 06eToHa B CXKAaTOH 30HE HaJ, OMo-
poit He HaGawOAaeTCsl H3-3a JOCTATOYHO OOJBLIOTO IJle4a BHYTPEHHHX
cusi. ApMarypa Haj ONOPOH B BepXHell 4acTH CeueHWs GaJiKH BOCHPH-
HHMaeT AONOJHHTE/IbHBIE HaNpAXKeHHs, pasTpyxkasd HUXKHIOW apMary-
py B cepefuHe mpoJsera (cM. puc. 2.38). Ilporpers pacTsHyTy0 apma-
TyPy HajJ ONOPO# B BepXHEH 4acTH ceuenusi GajKu 3HAYHTEJBHO TPYA-
Hee, yeM B HHXHel uacTh. [Ipefesi OrHeCTOMKOCTH TAKMX KOHCTPYKIMM
34BHCUT OT CIIOCOOHOCTH BOCIPHHHMMATL Harpy3KH pacTAHYTOH apmaty-
pofi Hal . ONOpPOH B BepXHel 4acTH CeyeHHsi 3JeMeHTa U HOpMHpyercs
KaK JJsi CBOGOJHO ONEPTHX C BBeACHHEM NONPaBOYHOr0 KO3 PuLieHTa,
3aBHCALIEro OT COOTHOWIGHHS CEYEHHS apMaTypEl Hal Onopo# H B Npo-
Jere. ‘

[lauThl, oneprole MO KOHTYPY, HMEIOT NPeJesl OTHECTORKOCTH, 3HAUHU-
TenbHO GOJIbLINIA MO CPABHEHHWIO CO CBOGOAHO OMEPTHIMH IVIHTAMH IO
ABYM CTOpOHaM. DTO OODBACHARTCS TeM, YTO B YCJHOBHAX NOXKapa OHH
B pesysbTaTe AedopManuy INpeBpalmlaloTcs B NPOCTPAHCTBEHHBIE KOH-
CTPYKUHH C H3MEHEHHEeM CTaTHYeCKoH cxeMmhbl paborhl. CpenHss 4acTtb
OJMT OKa3blBaeTCsi PacTAHYTOH Ha BCIO TOJINHHY, a CXKaTas 30Ha OTO-
ABHraercs 6JHKe K KOHTYPY (pHC. 2.4). »

Pacrarupamiiie yCHIMsS BOCHPHHUMAET NPOJLOIbHAS H HOIEpeyHast
apmarypa. Crelielb nepepacnpe/le/ieHHs] HATPY3KH Ha apMaTtypy 3aBu-
CHT OT NMpPOMOJIbHOA H MOMepeuHoll AedopManuu MIATH. ¥ KBajPaTHBIX
nANT (B NUiane) Tpejesi OTHECTOHRKOCTH HauOONbIIKH, TAK KaK B 3TOM
cjaydae NpH QAHHAKOBBIX MPOJOJbHEIX H NONEPEYHHX AeQopManHiX Ha-
rpy3ka paBHOMEpDHO pacnpe/ejieHa Ha HPOAOJBbHYIO U MoliepedHyio ap-
maTypy. HopMupyeMblit npeies OTHECTOHKOCTH TaKUX IJIMT Onpejess-
ercs Kak AJs ¢BOGOJHO ONEPTHIX HO ABYM HPOTHBOTOJOXHHIM CTOPO-
HAM IUVIHT ¢ YMHOXeHHeM Ha KO3((QUUHEHT, VYHTHIBAIOUINH COOTHOIIEHHE
CTOPOH IVIHTH, OIlepTOH 10 KOHTYPY.

B ueasix yMeHbIIEHHS Macchl, yBeJHUEHHs XECTKOCTH U TPEUIHHO-
' CTOMKOCTH KeJ1e300eTOHHHX KOHCTPYKUHH NPHMEHSIOT IpeiBapuTesb-
HOe HanpsKeHHe, O3BOJAIONIee YMEHbIINTh PACXO/ CTAIH B KOHCTPYK-
“uusx 10 50% Gmarofapsi HCHOJNb3OBAHHIO apMaTyphl BHICOKOH NPOYHO-
 CTH MO CPABHEHHMIO C PAaCXOOM MeTaJiia IPH NPHMEHeHAH CTajd Ma-
pok Ct1.3 u Cr.0. '
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Puc. 2.4. Cxema pafoTun Kede306eTOHHHIX IJIHT, Olep-
THIX IO KOHTYDY, HPH HCIIHTaHHH Ha OTHECTOHKOCTh

3a npejes OTHeCTOMKOCTH M3rubaeMBX OpeiBapUTEIbHO HANPAXKEH-
HBIX Kej1e300eTOHHBIX 3JIEMEHTOB IIPHHHMAeTCs BpeMsi Harpesa Ipo-
N0JbHOM apMaTypH A0 TeMumeparypsl 200—300°C, uro 3HAYHMTENbHO
MeHblile, YeM JJIsl TopsideKaTaHbIX cranedt. [1pu HarpeBe XOJNOQHOTAHY-
TOI BEHICOKONPOUHOH NPOBOJIOKH A0 TeMmepaTypsl 2560—300°C Beaenct-
BHe JI0JI3y4ecTH NPOBQJOKH TOJIHOCTbIO CHMMAaercsi INpejBapHTe/bHOE
HaNpsiXKeHHe, KOHCTPYKIHs TpeBpallaeTcs B oObIUHYI0 C HEOOPATHMEL
MH IpOrH6aMH, SKCILTyaTalHsi KOTOPO# CTAHOBHTCA HeomycTHMOR. TIpe-
AeNl OPHeCTOMKOCTH TipeABapUTe/IbHO HANPSIKEHHLIX 3J1eMEeHTOB NpH-
MepHO B [Ba pasa MeHbIIe TIpeJiesa OrHECTOHKOCTH 3JIeMEHTOB, apMu-

POBaHHHX OGBIYHON TIOPSAMEKATaHOH CTAJNBIO, XOJIOJHOTSHYTO# HH3KO-

YIEDOANCTO NPOBOJOKOH, a TaKXKe HU3KOJETHPOBAHHOR CTa/bIO.

B 3ak/i04ueHHe HEOOXOAHMO OCTAHOBHTLCS Ha OTHECTORKOCTH KeJe-
306eTOHHHX KOJOHH. [To crocoby HarpyxeHHus xejie300eTOHHbBIE KOJIOH-
Hbl TIOAPA3AENAIOT HA BHENEHTPEHHO-CXKAThe H LEeHTPalbHO-CKaTHE.
BHelleHTpeHHO-CXaTHe KOJOHHH PaGoTaioT HAa cAKaTHe ¢ H3THOOM aHa-
noruuHo KejesobeTonHuiM OasnkaM. MIx ¢akTHuecKH# mpenen orie-
CTOHKOCTH He HOPMHDYETCs, a onpefeasieTcs pacueTHoM MeToaoM. Kak
NpaBuo, NpefesbHOe COCTOAHHE TAKHX KOHCTPYKUHH B YCIOBHAX IO~
3apa BHI3BIBAETCH HATPEBOM pACTAHYTOH paboued apMarypsl A0 3Ha-
yeHHH KPHTHYECKOH TeMIepartyphl. ' ’ :

TIpenen orHecTOAKOCTH LEHTPAJIbHO-CXKATHIX KOHCTPYKUHMH HACTY”
naeT B Pe3yJbTATE CHUMKEHHS NPOYHOCTHHX XaPAKTEPHCTHK GETOHHOrS

‘kaMmus. [Tpu TreMnepaTypHOM BO3JIEACTBHH B YCJOBHSX NOXKAapa HApYXK-
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Hble CJIOH 6eTOHAa HAYHHAIOT TEPATH NPOYHOCTb H3-32 TEMIEDATYPHBIX

Hanpmxeﬂuﬁ MeXIYy CBSI3YMOINUM W 3alOJHHTENeM H 006e3BOXKHBAHHSA
HEMEHTHOTO. KaMH4. Hecym.ee CeYeHEIC KOJAOHHH HaYHHaAeT yMeHbIIaTh-
Csd, a8 HallpAXKEHUS B- HEM BO3pacTaTb, TaK KaK BHEUIHASA HArpyska oc-

taercsi 6e3 H3MeHeHHS. Hpen,eJIhHoe COCTOsIHHE KOJIOHHBI, XapaKTepH-

3ylolilee HaCTyIJIeHHe Tpefesia OTHECTONKOCTH, NOSABJISeTCs IPY Hanpsi-
XKEHMAX -CXKAaTHSI B HECYDIEM CeYeHH M KOJOHHBl (KPHTHYECKOM), 6JIu3-
/KX K HOpMaTHBHBIM. _
- LlentpasbHo-cKaThle KOJI OHHBl B-O BPEMs! OUHEBHIX HCIHTaHHi pas-
pyLIaloTCsl XPYNKO, KaK NpaBuio, B cpefHelf 4acTH mo BbicoTe. Paspy-
HIeHHEe XapaKTepHU3YeTCs  Pa3Apo6J €HueM: GeTOHa MO BCEMY CEYeHHIO
U BRIYYMBAHHUEM HPOJOJBHOM apMaTYyPH. »
Ilpenesn orHecTOMKOCTH IIEHTPaJ BHO-CKATHIX XKeAe300ETOHHBIX KO-
JIOHH HODMHDPYETCSl B 3aBHCEIMOCTH OT C€YeHHS H HATPY3KI.

2.3. OrHecTOHKOCTh KaMeHHBIX KOHCTPYKIHi

OrHecTOHKOCTh KaMeHHBIX KOHCTPYKUHHA 3aBUCHT OT HX CeyeHHsd,
KOHCTPYKTHBHOI'O HCHOJHEHWS, TEeIMJOMU3HYECKHX CBOMCTB KaMEHHBIX
MaTepHaJsJoB H cnocofoB oborpesa. .

o BOCIIPUATHIO HATPYSOK BCe KAMEHHBIE KOHCTPYKUHH, €3 mpuMe-
HEHMs B HUX KakuX-Iu60 APYrHX M aTepHasoB, pa6oTamT B OCHOBHOM
Ha CXKaTHe M MOAPa3/e/TIOTCH Ha HeCYIlHe H caMoHecymue. Baaronapsa
CBOEH MAaCCHBHOCTH M XOPOIEIUM TermIoQU3HYeCKuM IOKA3ATeNdAM Ka-
MeHHBIe KOHCTPYKIHH 06/1aJ, 20T X0 POLIKHM CONPOTUBICHHEM AeHCTBHIO
Or'HS B YCJIOBHAX TOXKapa.

BBICOKHM npe/iesioM OTHEeCTORKOCTH 00/1a/1a10T TVIHHSHBIE KHPIUY-
Hble KOHCTPYKIUH. Ha ocHOBe IMVIHHEbI NPOMBILIJIEHHOCTHIO BBIIYCKALTCS
OOBLIKHOBEHHH M 3()(MEeKTHBMbI IJIFIHAHBIH KHPIHY (IOPHCTHIH, JBIp-
4aTHd, MENeBOH M NMyCTOTeJEbIR), a TaKXe MYCTOTE/Nble KepaMHYeCKHe
6s10Kku. B oT/iimune OT OGBIKHOBEHHO TO INIMHSAHOTO KHPIHUa, 3PP eKTHB-
HEle KMPIAYH 06J1afial0T MEeH billefl ‘Il JIOTHOCTBIO W MEHBLIUM KOI(DdHIH-
€HTOM TeIIONpoBoAHOCTH. TeMnepaTypa 063KHra KHpPOHUYA COCTABJISET
950—1000°C. B ycnoBusix moxapa KHPINHUHBIE KOHCTPYKIEH YIOBJET:

BODHTENbHO BHIIEDIKHBAIOT HarpeB anne 10 700—900°C, He cHHXKas

NPaKTHYECKH CBOelH NPOYHOCTH M HE OOHapYXKHBas NPU3HAKOB Paspy-
menns. [Ipu warpesannu no 800°C. Ha6MIOZAIOTCS TOMBKO MOBEPXHOCT-
HBle TIOBPEXK/EeHHS KJIaAKH B BHJE BOJOCAHEX TPEMIHH M OTCJIaHBAHHSA
TOHKHX cjioeB. Orpaxalonire KOHCTPYKIHH, BRIOJHEHHBE U3 IVIHHS-
HOTO KMDIHYa, SBJISIOTCSH HAJZIEXKHONA Nperpamoil pacnpocTpaHeHHIO BO3-
HHKIIEro Toxkapa. : .

IT1poKo NpUMEHSIeTCS B CTPOHTE JIbCTBE TAKIKe CHIMKATHBI KHPOUY,
KOTOPBIA H3roToBasiercs n3 u3sectu (6—8% ) u kBapuesoro mecka (92—
949%). Ilpexes OrHeCTORKOCTH KOHCTPYKUHH H3 CHIMKATHOTO KHPHHY
IO NPOTPEBY TAKOH Ke, KAK ¥l M3 IVIFHSIHOTO KUPIHYa. T0 06bICHALTCS
UX OJHHAKOBHIMH TeNOMH3MUECKUMHE XapakTepucTHKaMH. OfHAKO 10
H3MEHEHHIO NPOYHOCTH NPH JEHCTBHH BHICOKOH TeMIepaTyphi CHIHKAT-
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BWHIA KHPIUY YCTyHAeT TVIHHAHOMY. Pe3y/ibTaThl ONBITOB NOKa3BIBAIOT,
€70 NPH HaTpeBaHUWH CHIHKAaTHoro Kupmuida fo 300°C c mocieayouum
PXJaxJeHHeM €ro MpoudHocTh Bo3pacraer. OfHAKO JafibHellliee NOBH-
gieHHe TeMOepaTypH BJI€UeT 3a COBOH CHHXKEHHE NMPOYHOCTH CHJIHMKAT-
moro kupnuya. Harpernit go 700°C, a saTeM OXJaXK[EHHbIH, KUPIHY
EHHKaeT CBOI0 NpouHocTb Ha 50—60Y%, mpH 3TOM Ha €ro NOBEPXHOCTH
POpasyioTcs TPeLIUHEL.

W3 ecTecTBEHHHX MAaTEPHAJIOB B CTPOHTEJbCTBE UIMPOKO MPHMEHS-
Jotcs uaBecTHsikH. IlopHCTHIe M3BECTHAKH (PaKyIIeUHHK, H3BECTKOBBIH -
#yd) NpUMEHSIOT B Ka4eCTBe CTEHOBOTO MaTepHaja, a mjoTHble (GyTo-
BBIF KaMeHb) — [Js1 KiAaAKH (yHAaMeHTa, B KauecTBe 1eOHsA Ansa Oe-
TOHA ¥ CBHIPbS /I NPOM3BOACTBA H3BECTH H NOPTJIaHAUEMEHTA. ‘

PesysibTaThl OTHEBHIX HCHBITAHHH NJIOTHOTO H3BECTHAKA MOKAa3ajH,

HTO ¢ NMOBHLIEHHEM TeMIEepaTyphl 10 ONpelel]eHHOro npeaeia HaGJo-
JlaeTcq NOBLILIeHNEe NPOYHOCTH M NpH temmeparype 600°C ona cocras-
aser 134% oT nepBoHauaJbHOH, 3aTeM cHuxaercs u npu 750°C cocras-
asier 1049%. VHTeHcHBHOe pasjoXKeHHe M3BECTHAKA HAa OKHCh KaJbLUs
¥ JIBYOKHCb yIJiepoja HauuHaeTcs npu Temmepatype 900°C. Ilpenen
OTHECTOMKOCTH CTEH H3 €CTeCTBEHHBIX KaMHefl IPHAMMAeTCs TaKo# Ke,
KaK U CTeH U3 JIErKOGeTOHHBIX, F'HIICOBHX KaMHEH U OGJIeryeHHBIX KHP-
DHYHBIX KJIaJOK.
- HopmupoBanne pakTHUeCKHX IpeJesioB OTHECTOMKOCTH Orpaxjaio-
IMX KOHCTPYKIHil H3 €CTECTBEHHOTO MJIH MCKYCCTBEHHOTO KaMHs OCy-
HIecTBASETCS B 3aBHCHMOCTH OT BHZa MarepHaJja, TOJILMHBL W4 HaH-
MeHbUIEro pa3Mepa ceueHHs KOHCTPYKIHH. IIpH HOpMHpOBaHHH Npeje-
JIa OTHECTOMKOCTH TEePeropogoK U3 IMYCTOTENHX KePaMHUeCKHX KaMmHed
3a HauMEHbUIWHA pasMep CeueHHs HPHHAMAETCS CyMMa TOJIUUH CTEHOK
®aMHen. : ‘

[Ipefien OTHECTOMKOCTH HEPEropojioK M3 MyCTOTEJBIX THIICOBHIX 610~
KOB MpUHKMAETCS] YMeHbIIeHHHM Ha 300 Mo cpaBHEHHIO C IHICOBBIMH
meperopoAKaMH, HMEOIIHMH CIJIOLIHOe CeYyeHHe. C

Hecyuiyxo €noCOGHOCTh TOHKOCTEHHBIX OTpPaXkKJAloNIMX KaMeHHbIX
KOHCTPYKLH#A YCHJIHBAIOT CTalpHBIM KapkacoM. Takne KOHCTPYKIHH
#aspBaloTCa (PaxBepKoBHIMH. OrHECTONKOCTL ‘PaxBePKOBHIX CTEH H Iie-
PEropbI0K HOPMHPYETCs B 3aBHCHMOCTH OT MX KOHCTPYKTHBHOIO HCIIOJI-
HEeHHs ¥ CIOoCO60B OTHE3aIUTHl CTaJbHOIO KapKaca. '

[Ipenes OrHECTORKOCTH KOJIOHH HOPMHpPYyeTCs B 3aBHCHMOCTH OT ce-
HeHUsaA KOHCTPYKUHH.

2.4. MeToJbl NOBLIMEHUS] OTHECTOMKOCTH XK ee300eTOHHBIX KOHCTPYKIHiA

B § 2.2 yue6GHHUKa paccMOTPeHBl GaKTOPH, BIAMSANLIHE Ha OrHECTOMH-
IKOCTD KeJe306eTOHHBIX KOHCTPYKUHA, DTH (aKTOPH YUHTHIBAIOTCS IPH
@as3paboTKe METOJOB NOBHIIEHAS UX NPEeNOB OTHECTOHKOCTH.

VBenuueHus npejgena OTHECTOHKOCTH JKeJe300eTOHHBIX KOHCTPYK-
Biufi MOXKHO NOCTHYb KOHCTPDYKTHBHHIMH peLIeHHAMM H NPHMEHEHHEM
MaTepuajoB (6eTOHA U CTAJH) C JYYIIHMH TEPMOIPOYHOCTHBHIMH XapakK-
BCPUCTHKaMH.
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K KOHCTPYKTHBHDBIM pelIeHHAM OTHOCATCS CJIeLYIOIIHE:
yBeJIMUEHHe CeueHHs KOHCTPYKUHK;
CHHKeHHe HArpy30K Ha HeCyIlHe KOHCTPYKIIHH;

yBeJIHYEHHE TOJILIMHBL 3al{HTHOTO CJIOSi MPOAOJBHON  pacCTAHYTOH
apMaTtypsi AJis 3J€MEeHTOB KOHCTPYKIHH, paboTaomux Ha H3rub U pac-
TAXKEHHE;

H3MeHeHne crmocoGa ONHpaHHs KOHCprKHHH
HU3MeHeHHe YCJAOBuA oborpesa.

TepMONpOYHOCTHBIE XaPAKTEPHCTHKH MATEPHAJNOB HIIIOCTPHPYIOTCSH
rpaduKOM, NOKa3aHHBIM Ha pHC. 2.5. VI3 HHX, HanpuMep, cJaelyer, uTo
GeTOH Ha H3BECTHAKOBOM 3dTOJIHHTEJNE HMeeT HeKOTOphie npeuMymulect-
Ba nepel 6€TOHOM Ha rpaHMTHOM 3anosHuresne. M3 apMmarypHbix crajei
MO TEPMONPOUHOCTHHIM XaPAKTEPHCTUKAM JYUllel ABJASIETCS ropsiieka-

TaHas HHU3KOJETHPOBaHHasl CTajb IEPHOJHYECKOrO NPOMHISA - Map-
Kn 2502C.
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Puc. 2.5. MsmeHente NpOYHOCTH KaMeHHbIX MaTepHAJIOB MpH
AeHCTBHH BLICOKHX TeMOepaTyp:

1 — H3BeCTHNK; 2 — TPAHHT; 3 — WEeMEHTHO-NecYaHblii pacTsBop; 4 —

CHAHKATHBIH KHPOHY; 5 — -6eTOH ¢ TPAaHHTHBLIM 3aNOJAHHTENEM; 6 —

KepaM3HTOGeTOH; 7 — HEHOKePaM3HTOGeTOH; 8 — GETOH Ha H3BECT-
HSIKOBOM 3alOJIHHTENE
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11px obecnedyeHHH TpeOyeMbIX NpeJlesOB OTHECTOMKOCTH NMaHeJbHBIX

KOHCTDPYKHM¥ c/iejlyer o6paliaTh BHMMaHUE Ha 3aLUHTY y3JIOB Kperje-
HHsl B HAaBeCKH MaHeJeH, a TaKXke repMETH3ALHIO CTHKOB MeXJy NaHe

JNSAMH. 3auura ys3JoB KpenjieHus, a TaKxKe 3ajefKa 3a30DOB B MeCTax

f,ﬂpl’leIKaHI/IH HaBeCHBIX H CaAMOHECYIHX CTEH K UaCTAM 3J4aHUA AOJXKHA

obecnieynBaTh MpejeJ OTHECTOMKOCTH, paBHHIA TpebyemMoMmy npeaeny
OTHECTOMKOCTH KOHCTDYKUHH.

Fnasa 3

HOPMUPOBAHUE OrHECTOMKOCTH METAJIJTMYECKHX
U DEPEBAHHbIX KOHCTPYKLLUN

8.1. Buanl MeTaaJuyecKMX KOHCTPYKLUHA ¥ X OrHECTOHKOCTD

K TpajauiuuOHHBIM METaJJIHUeCKHM KOHCTPYKUHUSIM OTHOCHTCSI KO-
JIOHHH, 6aaku, ¢epMbl, apKH, paMbl 4 T. 1. Haubosee nepcneKTHBHBIMH
ABAAIOTCA JIerKHe MeTajiueckHe KOHCTPykuuu. I[lpuMeHeHnHe HX Ha
15—209% coxpaiaer CPOKH CTPOHTEJNbCTBA NPOMBILIACHHKIX 3LAHUN,
Ha 20259 noBbiiaer MPOH3BOAUTENBHOCTL TPYAa H B HECKOJDBKO pa3
yMeHbLIaeT pacxoAbl Ha TpaHcnopT. KoMIJIeKTHOe 3aBOJICKOE H3TOTOB-
JIeHHe M NOCTaBKa JIeTKHX MeTaJ/IMueCKHX KOHCTPYKIHH co3paior Ona-
FONpPHATHBIE YCAOBHSI JJIs1 HIHPOKOTO PacnpoCTPaHEHHs] BBICOKOMPOH3-
BOAHTEJLHOTO MeTO/Aa KoHBelepHOH cHOpPKU H GJOYHOrO MOHTAXa 3/a-
HUH.

Hesamuiendple MeTanJddecKHe KOHCTPYKIMH HMEIOT HEBBICOKHE
MPefeN OrHECTOHKOCTH, KOTOPHIA OMpesleNercs BPEMeHeM HX Harpesa
RO, KPHTHYECKOH TeMNlepatyphl. BesnynHa KPUTHUECKOH TeMIepaTypHl
38BHCHT OT BHJAa MeTaJjJja H 3alaca IPOYHOCTH. 3HAaUeHHs KPDHTHYECKOH
'réunepa'rypbl NpuH 3amace NPOYHOCTH, paBHOM 1,6, mHpuBejeHB B
Ta6n. 3.1.

Ta6nglua 3.1.

MaTepKan Kpurhueckast

temieparypa, °C
C¥gib yraepoawcras mapok Cr. 3, Cr. 6 o 470
Hpskoneruposannas craap mapke 25I'2C 550
Hjﬁkpnerﬂpbgaﬂﬂaﬁ cranp Mapki 30XI2C 500
Ampevinnesbie cniasst - Mapok AMr-6, AB-T1 225
Amomunuesnie’ cruiaps Mapok JI1T, H16T 250
AfioMuuneBpt cniaB. MapKH BY2T 165
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Bpems narpeBa KOHCTPYKIMH [0 KPUTHUECKOH TeMIEepaTyphbl 3aBH-
CHT OT NPHBeEHHOH TOJIIHHE MeTasna Ogp, ONpeAeasseMOH KaK OTHO-
HIeHHe IJIONIA N HOIepeyHoro CeueHns K 060rpeBaeMol 4acTH mepuMer-
pa ceueHUs:

8up = F/TL. (3.1)

Hampumep, y crajsbHBIX KOHCTPYKLHH 0e3 OTHe3aluThl MpH
Smp=0,3 cM npenen orHecrofikoct pased 0,12 u, a mpu 8,,=3 cM paBen
0,45 u [9]. Takue npenensl OTHECTOHKOCTH BO MHOTHX CAydyasgx HeJI0CTa-
TOYHH, B CBSI3U ¢ 4eM Tpebyercs OrHe3alura MeTaJJIquecKuX KOHCTPYK-
LHH.

Tupokoe mpuMeHeHHe IOJYUHJH JErKUe MeTaJJIHuecKie KOHCTPYK-
nuu u3 Tpy6 THnoB «Moayab» (puc. 3.1) unu «KHcI0BOACK» 1 U3 ropd-
yexaTaHuXx npobuiell (OAMHOUHHIX YTOJKOB U JIBYTABPOB).

- L
s

Yei 1

A Ysen?

Pyuc. 3.1. ¥YcTpoiicTBO NPOCTPAHCTBEHHOrO MOXPLITHSL «Mojyiby:

a — CxeMma paspesa; 6 — y3ex KPENJCHUSA CTEPAKHEBOrO 3NEMEHTa K nonyc(bepe; B — HeTa-
JH TOKPHITHH; I' — JeTafd HaBeCHBIX HaPYXKHBIX CTEH

CTPYKTYpHYIO IUVIHTY COOHPAIOT U3 CTEPKHEBHIX | U y3J0BHX 2 3Je-
MeHTOB. CTepiKHeBble 3JeMEHTHl H3TOTABJUBAIOTCS H3 TOPSYEKATAHHIX
Tpy6 aHaMerpoM 50—133 MM, B KOHIIBI KOTOPHIX 3alIPECCOBAHBI BKJA-
ABIIK 5. Y3JI0BHE 3JeMeHTh HMEIT OTBEPCTHst (¢ pe3b6oii) B Hanpas-

JIGHHH CXOJSAIIUXCS CTepzKHeH, 4TO NO3BOJSIET B OJHOM Y3JI€ COEIHHHTD
oT 8 no 12 crepxuei.
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DJieMeHTaMu KpeIlJieHHs] CTepKHeH SBJAIOTCA BBHICOKONDOUHHE 60J-
THl 4 AMaMeTpoM 22 MM, KOTOpble IpPH BpallleHHH NMOBOAKOBOH ra#iku 3
BBMHUMBAIOTCS B y3/i0Bbie 3eMentni- 2. CoeluHenve nojayyaer HeoSxo-
AMMYIO IPOYHOCTD IOCJIe TOTO, KaK I'OJIOBKA 60J1Ta, HaXOAALLEerocst BHyT-
pH CTEpPIKHS, YIpeTcs BO BHYTPEHHIOI MOBEPXHOCTb BKJAjHIIA §, a io-
BOIKOBas rafka 3 6yJer MJI0THO 3a:KaTa MeXAy HOBEPXHOCTSIMH Y3JI0-
BOTO BJIeMEHTa ¥ BKJAajbima. OnupaloT NAHTY HA CTalbHBE KOJOHHH 4,
ycTaHOBJEHHble Ha (GyHZaMeHTax 7.

TIokpHTHS 3KaHUA H3 JerKHX MeTa/JIHYeCKHX KOHCTPYKIUHA OHBAIOT
IBYX BHIOB:! N0 MPOMHUINPOBAHHOMY CTaJbHOMY HAcTHIy 8§ U ¢ IpHMe-
HeHdeM acOecTOUEeMEHTHBIX nadesaed I/, Yremnurens 9 MO 3aUTUTHBIM
cioem 10 Moxer GbITh CrOpaeMblM, TPYAHOCTOpaAeMbM U HECrOPAEMBIM.

Hapy:kHble cTeHBl 00BIYHO BHIIOJIHAIOTCS B ABYX BapHaHTax: U3 Me-
TaJJMYeCKUX JHCTOB U MaHesell H U3 acGecToneMeHTHBIX naHejel. Cre-
Ha TIOJUCTOBOH COOPKH COCTOHT H3 METAJIHUECKHX JHUCTOB /2 BHYTpPeH-
Hell OOIIMBKY C YKpellJIeHHON HAa HHUX C NOMOUIBIO KJed UJIH LITHIPeH
TeJIOH30JA0Hel /3 W COeJHHEHHLIX ¢ pHreJsMH [6 KapKaca KpIOKa-
MH 14, a TakKe HaPYXKHBIX JIUCTOB 17, KOTOpLIE COGIUHEHD] C PHrEASIMH
caMoHapesawmumMu BunTamu 15, Mexay coboft B kaxio#h o6GHIMBKe
JIHCTE COeIHHEHH KOMOHHHPOBAHHEIMH 3akjenkaMu. AcOecronepeBsiH-
Hble TMaHeJH COCTOSIT M3 JepeBsIHHOTO Kapkaca I8, acGecTOlleMeHTHBIX
o6uinBok 19, yrennurenass 20 ¥ napoH3OJALHH,

Jlerkue MerajiMuecKHe KOHCTPYKIMH MOHTUPYIOTCS HHAYCTPHAJb-
HBIMH METOJaMH, HMEIOT P/ IPEeUMYIIeCTB, OLHAKO OHHU NPEACTABJSIOT
€000# 6OJMbMIYI0 MOXKAPHYIO ONACHOCTS.

AHnanuz MOXKapoB B MPOU3BOACTBEHHBIX 3MaHHAX C IOKDPBITHAMH H3
JIeTKUX METAJJIHYeCKHX KOHCTPYKIHH I0Ka3aj, YTo MOKPHITHS BHIIOPa-
JIH Ha 3HAUUTENbHHIX IJIOINAAAX (AeCITKH THICAY KBAJPATHEIX METPOB)
3a 20—25 muH. [Ipu aToM moxaph CONPOBOXKAANNCH OGPYIIEHHEM HO-
kpbituii. Oco0eHHO WHTEHCHBHO pa3BUBAJCSl NOXKAp HAa KpOBJe IIpH
BO3HHKHOBEHWY T'OpEHHSI BHYTPH 3iaHus. BeaeacTsue Manlol TONIIHHBL
BJIEMEHTOB CTPYKTYPHBIE TOKPHBITHS HKMEIOT I[pejes OTHeCTOHKOCTH
0,19 u. .

B mpouecce HaTYpHBIX OTHEBBIX HCHBITAHHUI JIEMKUX METANAUYECKHUX
KOHCTPYKUMH, IpoBefieHHBIX B IT. OuakoBo, bpexHeBe u Byxape, BH-
fIBUJIOCH, YTO ONACHBIM 3HaueHUeM cpelHeoObeMHOH TeMIepaTyph HB-
nsieTcs TeMiepatypa okosio 280°C, npu KOTOpO# TeMIepartypa moj 1po-
$uaupoBaHHBIM cTalbHBIM HacTuaoMm jocruraer 380°C (puc. 3.2). Ilpu
rakofi Temmepartype HabJIofaercs NJaBJeHHE U BOCIJIaMeHEHHe IOJH-
MEpHOTO YTeIJINTeN, €ro HHTEHCUBHOE TOpeHHe, CONpPOBOXKalonieecs
BLICTPEIM DOCTOM TeMIepaTyphl M OOpylleHHeM IOKPBITHS yKe uepes
¥ mMuH moclie 3aropanus KpoBau. HauboJiee mOATOTOBJNEHHBIMH K BOC-
flinaMeHEeHHIO 0KA3aJHCh YYaCTKH KPOBJM, [PHMHBKAIOUIHE K CTEHaM
8aanvsi. DTUM OODACHSETCS CPABHUTEJABHO GLICTPOE paclpoCcTpaneHle
TIaMeHH [0 BCeMy MepuMeTpy MoKpuTHd (M0 20 M/MuH).

B 3paguAx w3 JerKHX METaNJHYeCKHX KOHCTPYKUHHA HeoGX0oAuMO
PpenycMOTPeTh UeJH KOMIUIeKC creludpHUecKUX I[IPOTHBONOKAPHBIX
MEDOTIPUSATHH. '
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K nepciieKTHBHBIM MeTaJjiHye-
t “[j CKHM KOHCTDYKIHSIM OTHOCHTCS
’ TaKXXe BUCSYHE KOHCTPYKUHH AJ4
BOJbIIENPOJETHHIX 3AaHAH H COO-
py:xeHu#, B KauecTBe NIPUMEPOB
MOXKHO IIPHBECTH OJHMIIHHCKHE
coopyxenus B MocxBe: CHOPT-
koMmnsieke «Oaumnuickuii», Be-
Jgorpek B KpplilaTCKOM, YHHBep-
caJibEBbIl CHOPTHBHHIA 3asa Ha
5000 mect B Mamaliscse u ap.
Pa6oTa OCHOBHBIX 3/1€MEHTOB BH-
csigell CUCTEMBI TOJMBKO Ha GCeBOe
pacTsKeHHe [03BOoJsieT NOJHee

HCIIOJIb30BAThL HECYILHE CBO HCTBa

200 //
100
MaTepHajoB, HPHMEHSTh caMbie

Ui . s¢peKTHBHbIe H3 HHX H olecne-

2
—
w

J 10 T MyN YHMBaThb MAKCHMAJbHYK  Maccy
*
KOHCTPYKUHH.
Puc. 3.2. T'padux maMeneHusi Temuepa- B BUCAYHX KOHCTPYKLHAX

TypHl TA30B B HOMELIEHHIT: {puc. 3.3) obs3aTeNbHBIM KOHCT-

PYKTHBHBIM 3JIEMEHTOM SBJIRETCH
onopHB KouTyp 3 (keaesobe-
TOHHBIA MAYW CTANLHOH ), BOCIpH-

I — cpeaHeoGbeMHOH TemMOepaTypsl; 2 -~ TeMm-
feparyphi NOA HACTHJOM

HUMAIOILH{l PACNIOpP OT CHCTEMBL TPOCcOB [ (cTanbHOH MemGpaHsbl), KO-

TOphie 00PA3yIOT KPUBOJIUHEAHYIO NOBEPXHOCTH [Jisi YKJIANKH ILIHT
nokpwiThs 4. BepTiikajbHble peakunH NOKPLITHS fepelalTes Ha CTOHKH
2, MOAAEPIKUBAIIAE OMOPHBI KOHTYD S.

[ToBeleHue B YCJIOBHSX HOXKapa BaHTOBHIX (TPOCOBBIX) MOKPBITHA
NOKa He u3y4eHo. MOKHO 0XKHAATh, YTO HATPEB TPOCOB 10 KPHTHICCKON
tremnepatypsl 300°C B ycIOBHAX MoXKapa NPOH30iAeT GBICTPO.

VcnpiTanus MeMOpaHHbIX NOKpHITHH, npoBesetnsie BHUWITIO MBJL
CCCP, nokasaJu, uTo cTajbHas MeMOpaHa Ge3 OrHe3allHTBl CHOCOOHA
JUIMTesbHO  {6oJee | 4) He 0OpyUIMBATLCH B YCJIOBHSIX TOXKapa HOpH yc-

Puc. 3.3. ¥YcTpolicTBo BHCAYErO NOKDPHITHA
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JIOBHH HaJeXKHOH TeIVIOH30JILHU OIOPHOTo KoHTypa. [Ipenen ornecroii-
ROCTH MeMOpanbl OBl onpefeseH no nporuby, pasHomy 1/15 nposera.
Ilpn Takom mporube npegen orrecrofikoctu cocrasua 0,78 u, a KpUTH-
Meckas remneparypa — 825°C (puc. 3.4). Bosee BBICOKOE, ueM v 06bIU-
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Prc. 3.4. Ilporu6 cradpHoi MeMGpaHbl
IPH ee HarpeBaHHM MOJ HArpysKoH

HBIX KOHCTPYKUMWH, 3Ha4eHHe KPUTHUYECKOH TeMIepaTypel v MeMOpaHbI
00bsicHsieTca 0COGOM, TMPOCTPAHCTBEHHOR pab0Tol 5TOH KOHCTPYKUHH.
Ounako mporu6 B 1/15 mponera uckiwuaer fa/ibHefinlyio sKCHayara-
MHIO MOKPBLITHA. YUHTHIBEAS, UTO TAKHE KOHCTPYKIMA YHHKAJbHBL, KaK
K caMo 31aHMe, B KOTODOM OHH NIPHMEHSIOTCS, H UTO 3aMeHa TaKoro
MOKPLITHSI TIOCJIE TOXKapa CBg3aHa C OrPOMHBIMM 3aTpaTaMi CpeacTs,
nenecooGpasHo 3alUMINATL HX OT JeHCTBHS BBICOKOH TeMIepaTyphul HpH
foxape.

Amomunnesas mMemOpaHa BejeT ce0st B yCJOBHSX MOKapa 3HAUH-
TeJbHO XyXKe, ueM cragapHasg. MemOpaHa rtoamunoit 1 Mm M3 criasa
AMr2I] Ge3 orHesaluTH paspywmjaach yixe uyepes 6 MHH HCIBITAHHKH,
IipH OrHesaluTe BCOy4YHBAWOWIHMCH noxpbitHeM BIIM-2 ¢ pacxomom
NokpbiTus 4 Kr/M? — uepe3 32 MuH, a IpH pacxoxe 5,5 Kr/mM2 — yepes
47 mun. OueBHHO, OTHe3aN[MTa ANIOMHHHEBHX MeMOpaH HeoGXOxuMA.

3.2. Cnoco6bi NOBBINEHNS! OTHECTORKOCTH METAMIMYECKHX KOHCTDPYKLHI
Kak ormeuasioch, HesalHlleHHble METALNHYECKHe KOHCTPYKIHH NIPH

$TaHAADTHOM peXHMe N0Kapa UMEIOT HEBLICOKHE IIPejIesibl OTHECTOHKO-
€TH, NI09TOMY HX I€JeCO06pa3HO NIPUMEHSTh B TeX CJaydasix, KOrjaa B yc-

MOBHAX MOXKapa UCKIIIOUEHO HarpeBaHue JO KPHTHUECKOH TeMIepaTypH.
Bra kpuTHuecKas TeMIiepatypa ANS OOBYHBIX CTaJqbHBIX KOHCTPYKIH
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cocrapister okono 500°C, st TPOCOB BAHTOBHIX NOKPBITUi 0KoJio 300°C,
JUIsl CTaJbHBIX MeMOpaH H3 yCJIOBHA AONMyCTHMOro nporuba B 1/80 mpo-
acra 570°C (cm. puc. 3.4), A1s aJOMHHHEBHX MeMm6pan okosao 200°C,
LIS JICTKHX METaNJNHUECKHX KOHCTPYKLHE CO CrOPAaeMBIM yTeNJIUTeaeM
okosio 300°C (npu BenuunHe cpegHeoObeMHOH TeMuiepaTypnl 280°C).

Hcexons M3 3TOrO yCJIOBHsI, MOXKHO PacCUHTaTh JOIMYCTHMYIO MOXKAp-
I1y10 HarPy3Ky B NOMEIIEHHH, [IPH KOTOPOH BO3MOKHO TpUMeHeHHe He-
HAIEEHHBIX MeTaNIHIeCKHX KOHCTPYKUHH.

VYBCIHUATL TpefieJsl OTHECTOHKOCTH METaJIHUeCKHX KOHCTPYKIHH
no 0,75 4 M03BO/IART NPUMEHeHHe aBTOMATHUCCKUX YCTAHOBOK IIOXKAapO-
TYHICHHUS.

ITanbosee pacnpocTpaHeHHEIM CIIOCOGOM MOBBIIIEHIST OTHECTORKOCTH
MCTIUJIHUIECKH Y KOHCTPYKLHUH SIBJIsieTCsl UX OOJUIOBKAa HecropaeMbiMu
MiTCpHATAME ¢ MaJIOR TelJIONPOBOAHOCTRIO. Ilpeden ormecTofiKoCTH
OOJNNIOBAHEON  KOHCTPYKIHY MOXKHO ONDENeNHTh 10 PYKOBOACTBY [9]
W HABHCHMOCTH OT MaTepHa/ja, TOJUIHHBEl OOJULOBKH U NPUBEIEHHOM
TOJANHHDBL CeYeHHs, onpelesseMoi no dopmysae (3.1).

TpaTuIUOHHEM CMOCO60M OrHE3aUIHThl CTAJMBHBIX KOJOHH HBJIIETCS
nx obanueska gkupouuoM (puc. 3.5). g Toro 4ToOw Habexartb paspy-
Menns KJIajiKe B pesyJsbTaTe HEOJAHHAKCBOIO TEIJIOBOTO pACIIHpEHHS
KRONOUNBL M KJIaJKH, MeXIy HHMH VcTpanBaoT HebOAbLION 3a30D.
Kuanky apMHPVIOT ¢ NOMOLILIO CTAJbHBEIX AHKEpPOB, [PUBAPEHHBIX
W SAHLHILAeMOH KOHCTPYKIUH,

N Jl
[E—

Puc. 3.5. O6aun0B8Ka KOJTOHHB KHPIIHIOM

JIpyroft TpaxuIMOHHEI cuocof — 00ETOHHPOBAaHHE METANIHIECKUX
KONCTPYKIRE MOC/e TPUKPEIJIeHHsT K HEM aDMUPYIOLIeH cTalbHOH CeTKY.
Onirako 3TH CHOCOOBL 3aIIUTH TPYAOEMKH, VBEAHUHMBAIOT pPasMephl H
MiCcey KOHCTPYKIMH.

hosiee TepCnekTUBHBIMHU SIBJSIOTCS O0/THIIOBKY %3 TEILMOU30IALHOH-
LK ILIHT, HMEIOIIMX MaJyio TEeHNJIONPOBOJHOCTE. XOPOIIHe Pe3yabTaTh
11 OrHCBLIX  HCIBITAHUSX IOKa3adw OOJHIOBKM H3 IUIHT COCTaBa

4

HHWHMocerpos, cocrosuue us [lepsIuTa, BEPMHUKYJIUTA H LleMeHTa, ac-
OCCTONEPANTONEMEHTHBIE ITHTH ¥ UIHTLL U3 YIAYUIIEHHOH CyXof rHIICO-
WO IITYKATYPKA ¢ HANOJHUTENEM U3 Py6JieHOro CTEeKJOBOMOKHA.
ano ormeruts, 9To cylecTBenHoe 3HAYeHHEe IJI5 3alIHTH HMeEeT
CHOCOO KPeIIeHHST IIHT K MeTa/qJIHueCKUM KOHCTPYKUHAM. DddekTus-
HWM CNOCOGOM KpemnyieHus sBJsierTcs IpHBapKa K 3amnméemoﬁ KOHCT-
PYKIHH BBIYCKOB apMaTypHl, BBEACHHON B ILIHTH B Ipouecce UX U3ro-
TOWICHNSA, C NOCTeAyIOmel 3a/eKOll IIBOB TEM JKe COCTABOM H3 KOTO-
OO H3rOTOBJIeHB MIHTHL. JIpyrof 3¢ dexTUBHbIE cnoco6 K,penne}mﬂ
IMIHT — yCTAHOBKa HAILeSbHHKOB H3 XOJNONHOTSHYTHIX NPOGHIeH 1s
ABKpPLIBAHKS CTHIKOB. Hamlenbhuku kpemsites k KOHCTDYKIHH CaMOHa-
pesiionMy BUHTaMH. B yctoBusix II0Kapa HalleNbHHKH OTPaHHYHBA-
m':;l;izrxgeﬁfgypﬂme H yCajovHble feQopMalHH MJHT, HaLEIKHO yiep-
« L T
. bl Ha MECTe M HCKIIOYAIOT HX NpekIeBPeMeHHOe paspy-
K nepcrnektuBHBIM cmocoGam OTHE3aIlUTHl MEeTANAHYECKHX KOHCT-
PYKIU  OTHOCATCS OrHe3alUTHbIE WTyKaTypkd. OHU H3roTaBJIH-
RBIOTCS U3 CMECH IOPHCTOrO 3amoMHHTENs (mepsut, BepMuKyaHT)
H DIKYUIETO (LEMEHT, THIC, H3BECTh, KHIKOE CTeKJIO,). ITepen nane-
CRINCM IITYKATYPKH CTAaJbHBIE KOHCTPYKLHH TIIATENDHO OYHIIAIOTCS
T I'PAA3H, NIBUTH, PIKABYMHBL U ADMHPYIOTCH CTAMBHON CeTKOH 3 ¢ pasme-
POM stuedky 10 100 MM, npukpenennol K 3allHIlaeMOHd KOHCTPYKIHU 2
#Hkepamu 1 Ha paccrosguum 10 MM oT ee nosepxuocTH (puc. 3.6). B
t/yuae HCroMb30BAHNSA 06BEMHON COTKH &5 (ceTku pabura) oHa 1;40>;<e'r
HAKIMANBIBATBCA HEMOCPEeJCTBEHHO Ha TIOBEPXHOCTH KOHCTPYKIIHH.
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Puc. 3.6. 3amura Merammmueckux KOHCTPYKIHA INTYyKaTypKOH:
a4 — C HCNONb3OBaHHeM TJIOCKOH CeTKku; 6 —

e C HCHONb3oBaHHeM TI'-06pasHhIx
INMHACK; B — KOJIOHHEI ABYTaBPOBOIO CEUEHHS: I — Ganok P

Jlas mrykatypxu, nanocumod METOJOM MOJIyCYXOTO TOPKDPETHPOBa-
?‘?n& B KauecTse apMHDPYIOIHX 3JeMEHTOB JOMyCKaeTces HCNOJIb30BATh

00pasHble WNHILKE ¢ H3 NPOBOJOKH AHaMeTpoM 3—4 MM H IJIHHOH
He McHee 80 MM, IpUKpeNIeHHbIE K 3amHIIaeMOH TOBEPXHOCTH C IIArOM
900 MM u nocate IIDUBAPKH OTOTHYTHlE TAKHM 06Pa3oM, uTo6hl paccros-
HHC OT HX KOHIIEBHIX KPOMOK 10 TIOBEDXHOCTH KOHCTPYKIMH HE MpeBbi-
Wano 10 mm. KoHus mmuex, cMexube o YTJIAMH KOHCTPYKIHH, NOJK
KW BBICTYNATb 32 KPOMKY TpaHH Ha 10 Mw. a8 )

fa 1851
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Baaxu ¥ KOJOHHB!, BHIIOJHEHHblE H3 ABYTaBpa WM LiBessiepa NOJ-
KaMu HapyXy, lepei KpemleHHeM apMUpYIOULed ceTKH d 06epThiBaior
CTEKJIOTKAHbIO /K (QOABrof 6, 3aKPHIBAIOIIMMH NYCTOTE H CHUAKAOULH-
MH pacxoA Ae@UUHTHBIX TENIOH30JSIHHOHHBIX MaTepHasoB. Hus yse-
JIHUYEHHS KECTKOCTH CJI0s OBJMIOBKA IIPUMEHSETCS apMartyphbiil Kap-
xac 7.

OrHesallTHBIE IITYKATYPKH MOTYT HAHOCUTBHCS KaK Ha 3aBOAE, TAK
1f HEIOCPeJCTBEHHO Ha CTPONMNJIONIA/KE BPYUHYIO HJIH MEXaHH3HPOBAH-
HBIMU crnocoGamu. Bbicokoe KadecTBO paboT 00eCneyHBaloT LeMeHT-
nywky HITHIK-1M, C-320A, CB-117, ycTraHOBKa A/ HaHeCEHHs OTHE-
samuTHbIX wrykatypoxk LITHUHOMTII, a Takke ManoraapuTHbic ycra-
HoBkH KoHcTpykuuit HWUFMocerpos.

WUnoraa 06JHIOBKH H WITYKATYPKH HENPHEMJEeMbl N0 3CTeTHHECKUM
H1H 9KOHOMHUYECKHM cooOpaxkeHHsM. B 3THX ciydasx IIPHMeHsOTCS
BCIIYUHBAIONIKECs OrHesallHTHEe ToKpbiTHst BIIM-2 v BIIM-3 (paspa-
Goranuble BHUHUIIO MBI CCCP), npu pacxoze 4,5 Kr/m? nopslrai-
1€ mpejes OTHECTORKOCTH CTaJbHbIX KOJOHH Ko 0,8 w; upu pacxone
5,5 kr/mM2 — 10 1 u; 6,5 kr/mM% — g0 1,25 u. Toxpeitiie BIIM-2M 1ipu
pacxofe 4,5 Kr/M2 NOBBIIUAET NPEJE] OTHECTONKOCTH CTANBHBIX KOJOHH
no 1,25 4, a npu pacxoae 6,5 kr/mM? — 10 1,63 4. [IOKpHITHS AMEIOT XO-
poLIui BHEUIHHA BHA, HAHOCATCH MeXaHU3HPOBAHHBIM crocoboM, ar-
MochepoyCTOHYHBH, MaJj0 MOIBEPIKEHbl CTAPEHHIO. Tako# xe adekT,
Kax BIIM-2M, o6ecrieynsaet BClyyHBawuleecss NOKPHTHE «Jxpan-M»,
paspaboranuoe Kazaxckei HIIJL.

K HOBLIM BHJAM BCHYYHBAMOUIMXCS OPHE3AINMTHBIX HOKPHTHIL OT-
nocarcst ocdaTHRe NOKPHITHH, paspaboTaHuble Mpo6IeMHON Jaadopa-
topueit pocdaTabix Marepuanos [THUHUCK um. B. A. Kyuepenko. Qoc-
darnoe nokperrie O®IT-MB roamusnoi 4 MM cnocoBHO YBEJHUUTD Hpe-
1eJ OTHeCTOMKOCTH CTajbHOH KOJOHHBL KOPOOUATOro CeueHus ¢ pas-
mepami 20X20 cM p0 3 u.

st yBejuueHHst OFHECTONKOCTH HECYUIHX METalJHYECKHK KOHCT-
PYKLHI MOKPBITHA H MePEKPHTHIl TPHMEHAIOTCS NO/IBECHBIE OTOIKY U3
HEeCcropaeMblX MaTepHa 0B,

Ha puc. 3.7 n0Ka3ay BAPHAHT 3ALMTEl HECYUIHX CTa/IbHBiX KOHCT-
DYKUHE MOKPHITHA C MOMOUbIO IIOJBECHOTO MOTOMKA, obecreunBaAOUUA
rpejies OrHecTOHKoCTH | 4.

SddexTupHbM CHOCOGOM yBeJquUeusi OPHeCTOHKOCTH METajlInte-
CKHX KOHCTPYKLMIT SIBAS€TCs OXJa)kJeHne HX BOJOH, KOTOpay MOXKCT
MOAABATLCSA KAK HENOCPEACTBEHHO HA TOBEPXHOCTb KOHCTPYKIHH OF
CIPHHKJEPHBIX WM JPEHUEpPHEIX CHCTEM, TaK M BHYTpPb HeEe. Bo BTo-
pOM Cslyuae KOHCTDPYKLHA HSTOTABJMBAETCS INYCTOTENION W repMerhd-
HOIl M3 CTOHKHX K KOPPO3HH CTaJieH.

I[IpenMymiecTBaMy 061afal0T KOHCTPYKIHI C TONOJIICHIEM 3aMaca
BOAB G0 ¢ ee nHpKyasauued (puc. 3.88). Ilpu BCKpBITHH CHPUHIIEDA
OTKPHBAETCS aBTOMATHYECKHH KJalaH; BOJA H3 BOAONPOBOAA, UHPKY-
JHPYA TIO KOHCTPYKIHH, MOXKeT 00eCHednTh MPAKTHIECKH HEOTpaHIueH-
HHH Tpejiesl OTHEeCTORKOCTH TPH YCJIOBHA obecrieueHnsl HaAeXKHOH pa-
60TH BHYTPEHHEr0 MPOTHBOMOXKAPHOTO BOLONPOBOAA.
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Puc. 3.7. 3auiuta HecyUIEX KOHCTPYKLUMH TNOKpHITHE HOA-

BecubiM notoakoMm {kometpykuun IHHHMSIT  spenminnpix
31aHKI ¥ CIOPTHBHLIX COOPYKeHuil):

’l ~- NPOBOJOYHAS RONBECKAa; 2 — Hecyulas cTaabHas Gagxa:
d. - E?SJGECTOLI(‘M('Y.’Z'{‘_llbl\‘ b BT HHGHE & M3 -— TOHKOCTEHHbL ]
THY T Hpoduab; B - a «Armurpans uaH «MuHeparous 10.I-
WAHOH {9 Mus 6 — Hecyuuil lsenasep Kapkaca
— [ - i, wun
I 1 e
,r-J ] i '
= fitit | ;

apl -

U7+

Puc. 3.8. BonoHANONHERHBIE CTAJLHBIE KOJOHHE:
a4 — pA30BOro HamouHeHus (0es LEPKYIAUHM RCAL); 6 — ¢ 3a0acOM  BOAB
H C ee UUPKYyJAsnHell; B — KOJOH¥A, 3aiONKAEMas BOACH NPH NeKape HpH cpa-
6aTblBaHUM CAPHHKJAEPa: 1 — CUpHHKASD; £ — KJalaH A8 [OAay¥H BOLBL WA
BONONLPOBOAA; ¢ — TPaPHK N5l ONPEACNeRUE Npeiens OFHeCTOHKOCIH BOAOHA-
TNOJHEHHO! KOJOHHW 6e3 NONoJHEHHS 3aflaca Bb,"lhlf 1 — KojxouHa Daauépamm
100100 ¢m H TOJMIUHHOH cTEHKH 3 CM; — 2 — KOJOHHA pasMepaMy 60X60 cn
M TOJINUHON CTeHKH 2,6 ¢M; 3 — KoJouna pasmepamu 40X40 cM ¥ TOMUHHOR
CcTeHKKI 2 cM; 4 — KOJOHHa pa3Mepami 20X20 ¢M M TOAUIHHON CTEHKH 1 ¢cM
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B 3ak/i04eHHe PACCMOTPHM OCOGEHHOCTH 3aMATH JIETKUX METaJlIH-
JeCKUX KOHCTPYKILHA.

Haubosee painKaibHbIM MepPONPHATHEM IO YMEHDIIEHHIO HX MOXKap-
HOH ONACHOCTH SIBJSieTCA 3aMeHa CropagMbix MaTepuasioB Ha Hecropae-
Mble W TPyAHOCrOpaeMble, HapHMep, 3aMeHa Cropaemoi py6epouaHoi
KPOBJM Ha OGUTYMHOH MacTHKe B OOJIETYeHHBIX MOKPBITHAX 3AaHUi Ha
HECrOpaeMylo M3 acGecTOEeMEHTHBIX JUCTOB. B KauecTse HECropaeMbix
yTemuTe el peKOMEeHAyeTcs CTeK/IONOp, MUHEepajoBATHBIE M CTEKIO-
BaTHBlE JINTHI, TPyAHOCropaeMbix — nenonsactsl ®PII-1, Bunapec-5
" 1p.

B KOHCTPYKUHSIX ¢ NPUMEHEHHeM CropaeMbiX MaTepHasioB Npely-
CMaTpPHBAIOT Mepbi, OrpaHMUHBAIOLINE HHTEHCHBHOE PACHpOCTPaHEeHHe
nox)apa no HuM. Hampumep, yCTOTH B TOPHAX Y4aCTKOB KPOBJH C NPO-
UIHPOBAHHBIM HACTHJIOM, PUMBIKAIOUIAE K BEPTHKAJIBHEIM KOHCTPYK-
[HSM 3LAHHIA H CBETOA3PALHOHHBIM (QOHAPSIM, Y KOHbKA KPOBJH U €H-
70BAX 3aNOJHSIOT HecropaeMslM mMartepruasioM. [Lisi yMeHbIIeHHS CKOPO-
CTH pacrpocTpaHeHUs MIaMeHu Mo pyGepOHIHOH KPOBJIe €€ MOKPHIBAIOT
cJ10eM TpaBHs TOMMUHOA 20 MM N0 CJIOK GHTYMHOH MaCTHKH TOJIILLUHOH
He Gosnee 2 MM.

I 3KaHUH U3 OGJErYeHHBIX METa/lIMUeCKUX KOHCTPYKUHH mpely-
cMaTpHBaeTCsl yCTPOACTBO MPOTHBOMOXKAPHBIX NOSCOB M3 HECTOPACMBIX
Marepuanos mupuuoft 0,6 M B Mecrax MPUMBIKAHHsS HAPYMKHBIX CTCHO-
BHIX TaHeJ el CO CropaeMbiM YTeIUINTENeM K MeXAySTaXKHBIM NEepeKpbl-
THAM.

MeraninyecKie KOHCTPYKIMH B 3JaHUSAX 00JIeryeHHOro THIIA HMEKT
Tpejiesl OTHECTOHKOCTH, CONOCTABHMBIi CO BPEMEHEM HNpUGHITHA MOAPAs-
nesenuit Ha Tyllenue noxkapa. I[losToMy B UeJsiX yMEHbIIECHHS PHCKa
o6pyliendsi BCEro 3jAaHusi MPH MoXape, a Takxe JJsd ofecreyeHus
ycaoBHil PabOTH TOXKAPHEIX DPEKOMEHIYercst Ha IMOKDLITHH 3LaHuR
yCTpaWBaTh KpHillleBble NPOTUBOINOXKAPHLIE 30HB U3 HECTOPACMBIX Ma-
TEpUAJIOB WK KPOBJH, HMEIOUiie Pe/iesl OTHECTOUKOCTH, CONOCTaBHMBIA
cO BpeMeHeM TyLIeHHs, a B CAMUX 3JaHUAX — OrPAHAIHBATL NOXAPHYIO
HarpyaKy JH60 H30JIHPOBATh KOHCTPYKTHBHO-NJIAHHPOBOUHLIMH pErIe-
HUSIMH TI0KapooTacHble TponeccH. ITofo6HEE Mepbl NpeAyCMaTpHBa-
JOTCS CTPOUTEJILHBIMA HOPDMAaMH H NIPaBHJIAMH.

3.3. MoxapHasa ONMacHOCTb JEPEBSHHBIX KOHCTPYKUMH

JlepeBsiHEbBIe KOHCTPYKIUH 06J1a1210T NOBHINEHHON noxapHOH ornac-
nocrbio. IIpn 280—300°C mpesecHHa BOCIIaMEHAETCA W HAaYWHACT HH-
TEHCHBHO TOpeTb. B ciiyuae JJIHTENLHOrO HarpeBa BOCIVIAMEHEHHE BO3-
moxro npu 130°C. Huskas Ttemmeparypa BOCIVIAMCHEHHS NPUBOIUT
I TOMY, 4TO [€peBsIHHBlE KOHCTPYKIMH MOTYT 3apOreTbes Jaxe IpH He-
3HAYUTEJILHOM ouare moxapa. IlokapHas Harpyska B 3JaHHfIX C MPH-
MeHeHVeM JiepeBSHHBIX KOHCTPYKIHA MOXeT JNOCTHIaTh 150 xr/m2% u Go-
Jlee, UTO YCJAOXKHSET TyllleHHe moxapa. Hampumep, NpH CTPOHTEILCTBE
KPHITOrO KaTka B ApXaHreibCKe B OJHHX TOJbKO apkax MPHMEHEHO
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300 m3 gpesecunn (mpumepHo 50% ot obmiero KoJimuecTBa IOXKapHOH
Harpy3ku). B mony/sipHo#i M la)Ke HayuyHOH JuTepaType eCTb BBHICKa3hl-
B4HHSA O TOM, 4TO JIEMEHTH H3 JPEBECHHBl MaCCHBHOTO CeYeHHs SIBJIS-
I0TC HETOPIOUHMH MOTOMY, YTO HX TPYAHO Nojaxkeyb. OIHAKO ONBITH
BHUMWIIO MBJI CCCP nokasaJi, 4TO B YCJAOBHSIX peaJsibHOTO NOXKapa,
7. €. KOrja KOHCTPYKIHMsI HAXOAMTCS B HArPeToil cpejle, OHA uepes He-
CKOIbKO MMHYT 3aropaercsi, HeCMOTpPsi Ha GOJibILIHE pasMepbl CeueHHd,
lIpM 3TOM CKOPOCTb PaclpoCTPaHeHHs IJIaMeHH Mo 6aJjike ¢ pasMepamu
ceuenust 15X49 cm jpocruraer 0,8 M/muH. OcoBeHHOCTbIO rOpeHHs Aepe-
BSHHEIX KOHCTPYKIHI fIBAsieTCAa TaKiKe pacHpOCTPaHEeHHe INoxapa Io
nycroram.

B orpaxpaiouiux AepeBsHHBIX KOHCTPYKLHsiX OOBIYHO NpeAycMmart-
PHBaeTCsi IPOBETPHBAHHE HX BHYTPEHHMX NOJOCTEH OT KapHH3a K KOHb-
Ky, T. e. TIOIlepeK 3JaHHS M NPOJOJBHBIX pefep depes clhelHasbHble
orBepctusi B HUX (pHc. 3.9). HapyxXHBH BO3AyX BXOJAMT B MNPOAYX
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Puc. 3.9. Ilpoayxn Ansl BeHTHAHPOBAHHSA [ePEBSHHOTO NOKPEITUSH:
I — #poAyx B KapHu3e; 2 - OTBEPCTHS B NaHeNsaX; 3 — INPOAYX B KOHbKe

B KapHH3€, POXOJHT Uepes Bce NAHETH H BHIXOAMT uepes NPOAYX, HMe-
IOWHACT B KOHbKe (KOHBKOBHI NpoAyx). Benrumuposanue, HeoGXoMH-
Moe AJs NpeJOoTBpalleHNs 3arHHBaHHs JepeBSIHHBIX KOHCTPYKIHH, 3Ha-
YHTEJIbHO YBeJIHYHBaeT HX MOXKAapPHYI0 OHNacHoCTh. BHyTpH myctoT rope-
HHe paclpocTpaHseTcsi O CKOPOCTbio Gosnee 3 M/MHH, U BMeCTe C TeM
MPOMCXOMUT CKPHITO. ITO 3aTPYyAHseT oOHapyXKeHHe U TyLIEeHHe 04ara
noxapa. B npochnoiike, BBHAY MaJjioro ee 00’beMa, DU FOPEHHH BO3HHU-
KaloT OueHb BHICOKHE TeMIIepaTypHl, TeNJO aKKyMyJdHpYeTCs H IIPH Npo-
rOpaHUM NaHeNH HauyHHaeTcs Upe3BbIUafiHO WHTEHCHBHOE OTKPHITOE I'0-
peHue.

bricTpoe pacnpocTpanenne noxapa NPHUBOAHT K HHTEHCHBHOMY PO-
CTy cpeaHeoOBEeMHON TeMIepaTyph, H HEPELKO KO BpeMeHH NpHOHITHS
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NOXKapHBIX NOApa3jedeHill orHeM OXBATHIBACTCH HACTOJBKO 60JbuIasf
MJoWaib, 4TO JOKAJM30BATh MOXAp CTAHOBHTCS HEBO3MOXKHO.

CKopocTh nepeyrianBaHus ApeBecHHb! He3HAYHTe/NbHa U COCTaBJisieT
or 0,7 mM/mMur 00 | MM/MHH B 3aBHCHMOCTH OT MONEPEYHOIO CEUYeHHS
koHcTpykuui. [lostoMy Bpemd oOpylIeHHS HEPEBSHHBIX KOHCTPYKLIHH,
0COO0EHHO C MacCHBHBIM CeueHHeM, CONOCTAaBUMO C MpeaeoM OTHEeCTOH-
KOCTH xKeJ1e306eTOHHBIX KOHCTPYKUHMH. CUuTaeTCs, UTO UX Hecylasi Cro-
Cco0HOCTh yTpauyuBaeTcd MOPH BO3PACTAHHH pabouyux HaNpsiKeHuH
B yMeHblIAOIEeMCs pH 00ropaHHM CeueHUH KOHCTPYKIUUU AO Npeieib-
HBIX 3HAYCHUH, HIPHHUMAEMBIX B pacuyeTaX Ha OrHEeCTOHKOCTb.

O6aacTh IpUMEHEHUs! JePeBSHHLIX KOHCTPYKIMH orpaHiieHa U B OC-
HoBHOM pernamentupyetcs raasofi CHull 11-2-80 [18]. M3 nepeBaHHBIX
KOHCTPYKILHA HauboJiee NepCIeKTHBHBIMY SIBJSIIOTCS KieeHbie, B 3rux
KOHCTDYKUHMAX yCTPpaHeubl NOYTH BCe HEAOCTATKH ApeBeCHHHl KaK CTPOH-
TeJNbHCIO MaTepuaJa (HeOAHOPOJHOCTH, BJAHAHHE BJAAXKHOCTH, HaJHuHe
CYYKOB ¥ IOPOKOB, ClIOCOOHOCTb K 3arHUBAHHUIO, KOPOTKOPasMepHOCTh
Marepuana)., KieeHble AepeBsiHHbIE KOHCTPYKIHH TO3BOJISIOT 3KOHO-
MHYHO NepeKphiBaTh O0JiblUHe MpOJeThl, OHI B § pas Jerue xKenaesobe-
TOHHBIX KOHCTPYKUUH Takux ke nposercB u Ha 30% meureBse Tpaau-
LHOHHBIX KOHCTPYKHHUH H3 »Kede300eToHa U cTaju. JlepeBsiHHBIe KOH-
CTPYKUHMH CTOHKH K KOPDOAHPYIOLLeH cpeie H MO3TOMY IHMPOKO IpuMme-
HSIIOTCST B CKJafax KafudHBIX YI0OpeHuH U CHAbBHHHTA, B CEJMBCKOXO-
3AHCTBEHHBIX M ADYIUX 3JaHUAX.

3.4. CnocoGbi OrHe3aUTsl JePeBAHHBIX KOHCTPYKUHMH

C menbio CHHXKEHHS [OKAPHOR OMaCHOCTH JepeBsiHHbIE TJIMTHL, Ha-
CTHJBI H TIPOTOHBI, a TAKIKe 3/JeMeHTH HaBecHBIX [1aHesel CTEH M mepe-
FOPOJOK AOJIKHBL NOJABEPrarthCsl rAy0OKOH TPONUTKE AaHTHIHDEeHAMH,
a JiepeBsiHHble KieeHble 6aqkd, QepMBbl, apKH, paMbl B KOJIOHHH ofuie-
CTBEHHBIX, HPOH3BO/JACTBEHHBIX U CKJAAACKHX NOMENIeHHH ¢ NPOM3BOACT-
BaMy Kateropud B ciegyer IpHMeHsiTh C OTHE3aIMMTHOH 00paboTKolh
[18].

TpanuuuOHHBIM CNOCOBOM OrHe3aIUHTHl SBJASETCS HAHECeHHe TYKa-
Typra (puc. 3.10).

CJuo#l IWITYKATYPKH TOJIIUHOA 2 cM Jejaer JAEPEeBAHHYIO KOJOHHY
TPYAHOCTOPaeMoil ¢ NpejaesoM OrHeCTOHKOCTH 1 4, a AepeBsAHHYIO Hepe-
TOPOAKY — TPYAHOCropaemol ¢ npegenoM orfecroiikoctu 0,75 4.

D¢ bexTHBHBIM CHOCOOOM OrHe3allUThl, MepeBOASIIHM JAPeBecHHY
B TPyJAHOCrOpaeMoe COCTOAHHe, sBJSeTCH TaKxKe TiaydoKas MNpONHTKA
AHTHIIMpEHAMH ¢ HorjaoieHHeM 66 kr/M3 cosefi amMmonusi. Ilponutka
NPOH3BOAMTCS TOA AaBiaeHneM 2.105-2-2.10% Tla wim Meronom ropsiue-
x0J10aHbX BaHH. CosMu aMMOHHUA YMEHbLIAIOT TeMIepaTypy HepeyrJu-
BaHHA JPEBECHHBI, TTO3TOMY ellle B Ha4aJ/JbHOH CTa ¥H HOXKapa Ha ee Io-
BEPXHOCTH ofpasyercst CMOH yIJis, YMEHLIUAOTCA KOJIHUYECTBO JETYIHX
H TeNJIOTa CTOPaHNs JpeBeCHHbI, BCJAEACTBHE Uero CaMoOCTOATENbHOE T0-
pPeHHe JPeBEeCHHBl CTAHOBUTCH 3aTPY/AHHUTEIBHEIM.
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I'ny6okasi nponHTKAa aHTUHHPEHAMH, siBIAsCH Haubosee 3heKTus-
[BIM METOAOM OTHE3alUThI, K COKaJeHHIO, HMEET U HEeJOCTaTKH: BO-1ep-
IblX, 0HA He HHAYCTPUAJbHA, BO-BTOPHIX, €€ MOMKHO NPHUMEHSTb TOJbKO
WIS OTPaXKAaIOUHX 1 MaJOHATPYXKEHHbIX KOHCTPYKIIHH (MaHesH, nepe-
'OPOJKH U T. I.), TAK KaK IIPH NPONUTKE YMEeHbIIAETCs MPOUHOCTD, yBe-
IMYHBAIOTCA TCHPPOCKOMUYHOCTh, XPYIIKOCTh, 3aTPY/HsIETCS CKIEHBaHHe
} oTOeNKa KOHCTPYKIHE. JlJyisi HeCyluX JepeBAHHBIX KOHCTPYKUUH Hosee
IpHeMJIeMBl OTHe3aUlHTHbBe MOKPBITHS.
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Puc. 3.10. OrHesamura JepeBSHHBIX KOHCTPYKIHH:
3 — DINTyKaTypeHgas gepeBsHHas cToiixa; O -~ OLITyKaTypeHHasl Heperopo,
B — YyCTPO{CTBO MNPOTHRONOMKAPHOH aAuadparMbt; | — JHepeBAHHAT KOHCTPYNK-
H#A; 2 — C30H WTYKATypKH; 3 — ceTka; 4 —- nHadparma; 5 — ofmwuBKRa H3
APEBECHOCTPYKEYKRON HAMTHI

JIakoKpacoyHoil IPOMBILLIEHHOCTHI0 BEINYCKAITCS BCIYYHBAIOILHEC
nokpuTha «Jrpan», BIIM-2, BIIM-8, nepesoasiune ApeBecusy B Tpyi-
RocropaeMoe cocrosiipe. DTH NOKPEITHA HAHOCATCH MEXAaHU3HPOBAHHBIM

‘enoco6oM, UMEIOT XOPOIUUH BHelUHUH BUJ, IPOUHBL. HaHOCHTD NOKPHITHS

tesnecoo6pasHO He NMPH U3TOTOBJEHHH KOHCTPYKIIMH, & [OCJE TOro, Kak
OHa Oy[erT CMOHTHPOBAHA M HECKOJNbKO fAHEH NPOCTOHT TOJ Harpy3KOf.
B 310M ciiyuae MOXHO u30exXaThb pacTPECKHUBAHHs TIOKPBITHS BCJel-
cTBHe nedOpPMAUUH KOHCTPYKIHUH.

B nocaeanne roabi NOABUJACH HOBBIH 5((eKTUBHBEIN BHJ OrHe3am[H-
Th — (ocdaTnbie ornesamuTbie ToKpeiTHg O®PII-9, paspaboraHuble
HHUMCK um. B. A. Kyuepenko. OUbITH MOKA3aJ1, YTO 3TH NOKPBHITHA
MepeBOAAT APEBECHHY B TPYAHOCTOpPaeMoe COCTOsIHHE,

CymecTByeT meabill psij JPyrux CHOCOOOB OrHe3alHTH: OKpacka
orHesamuTHBIME Kpackamu CK-JI, IIXBO u ap., a TakXe nosepxHo-

‘CTHad NPONHUTKA AHTHIHpPEeHaMHU C NMIOMOUIbLIO KUCTH, KpackonyJ/ibta HJH

OKyHaH}ieM, HO 3TH CIIOCOOH epeBOASAT IPEBECHHY TOJIbKO B TPYAHOBOC-

NlaMeHsieMoe cocTosiHue. BocmiaMeHenune 3aCpXKHUBACTCA JHUIb TIDH
‘BO31eACTBUM JOKAJBHOTO HCTOUHUK 3aKUTaHUs.

KpoMe 06paboTku aHTUOUpPEHAMH, JJsi CHUMKEHHS HOXKAapPHOH omac-
HOCTH MOXKHO PEKOMEH/[O0BaTh yMeHbllIeHHe KOJIHUeCTBa rOPIUYUX MaTe-
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pHasoB. UOLIYHO OHO JOCTHraercsi NpUMeHEHHeM KPOBEJNbHBIX H CTEHO-
BHIX IaHeJell ¢ 061HUBKOMK U3 acOecToleMeHTa HAH IPYrOro Heroployero
MaTepuala 1 HeCropaeMbiM yTeNJHTeIeM.

K KOHCTDYKTHBHBIM MepaM OrHe3alUThl OTHOCUTCH HCK/IOYeHHe
nyctoT. Ecii 5T0 HEeBO3MOXKHO U NPOLYXH JAJs IPOBETPHBAHHA HeoOxo-
JAWMBI, YCTpPauBaloTest auadparMel, a ¢ 1eabpl0 OTPaHMYEHHsS DacIpoOCT-
paHeHHs IOXapa -— NPUMeHAeTCs 3achillKa IyCTOT Ha HeKOTOPHIX yda-
CTKaX IMOPUCTHIMH HE[OPIOUHMH MatepuanaMu (HanpuMep, HLTAKOBBLIMH
OTCHIIKAMH) .

[1pn 0GJHIOBKe CTEH APEeBECHOCTPYKCUHBIMH HJIH APEBECHOBOJIOK-
HHCTHIMH TLidTaMu (cM. puc. 3.10B) mycTOTH HEOGXOJHMO HCKJIOUYATb,
3aT0JIHATb HErOPIOYHM MaTepHasIoM HJM pas3felsiTh HAa CEeKHHH Mo 3 M?
adadgparMaMH H3 TPYLHOCTOpPaeMBIX MaTepHaJtoB.

OcoGoe BHHMaHue cjefyeT oOpaTHTb HA BHIABJiEHHEe 0C060 ySA3BH-
MBIX Y3JI0B A€PeBAHHBIX KOHCTPYKHHH, MOTYIIHX BBHI3BATb HX Mpexje-
BpeMeHHoe o6pylleHHe, H HA 3aIUHTy JTHX Y370B. DB COOTBeTCTBUH
co CHuIT 11-2-80 Bpems 06pyllieHHs] HeCYLHX AePEeBAHHBIX KOHCTPYKUHUH
B 3janusx Il cremenn orHecToHKoCTH JOJKHO ObiTh He MeHee 0,75 4,
JlepeBsiHHble KOHCTPYKUUH JOJIXKHBl HCIBITHIBATLCH MJH PACCUHTHIBATL-
¢s Ha OrHECTOMKOCTb BMECTE C y3J/iaMH KpelJsieHHs, y3JlaMU cOouleHeHu ,
OTMOpAaMH, 3aTSXKKAaMH H T. 1.

Kneensie 6anku (puc. 3.11) He Bcerpa crnocoOHbl 10Jr0 CONPOTHB-
JaTbes BO3AeficTBHIO noxkapa. Ecau ceuenue 6ajky ACCTaTOYHO BeJH-
KO, TO BCJeACTBHE HeOOJbLION CKOPOCTH IepeyrauBaHHs BpeMms MoTe-
pu Hecyuiefl cocoOHOCTH AOCTHraer 45 MHH u Gonee. IHade Benyt
cebsa 6anku ¢ KjeedpaHepHOH cTeHKo# TonamuHOH 1 cM. Kak nokasauan
onutet BHUUITO MBJ CCCP, crenka 6eicTpo nporopaer u 0ajnka
yepe3s 6 MHH OHeBOTO BO3/IefiCTBHA Pa3pyLIAETCs H3-3a MOTEPH XKeCTKO-
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Puc. 3.11. Kueenrie aepeBsiHHBIE Gajku:

a -—— COJOWHOTO ceueHusi; 6 — KjaeedaHepHad; | — 3JieMeHTH CIJOUIHOTO
ceueHusi; 2 — 3JeMeHTHl H3 GaHephl; 3 — MHHepaJoBaTHasi IJIHTA
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eri. HokpsiTia cTenku cocraBamu BITM-2 u BITM-8 zamernoro addex-
T8 He aagy. Hox nefictBuem uaru6a BCJEACTBHE HATPY3KH U TeMIlepa-
TYPUbIX fepOpMaLUH BCIyYHBAIOLIeeCs IOKPHITHE PaCTPECKUBAJIOCh, ue-
Fm 7 MuH noxapa ¢aHepHas CTeHKa poropana 1 6asnka paspylanacso.

losroMy Ganxu ¢ OTKpBITOR (GaHepHOH CTEHKOH MOXKHO HPHMEHATDH
TOJILKO NPH HAJMYUK MOABECHOTO MOTOJKA, B 3TOM CJIyvae (paHepHAs
CTCIIKa He TIOJIBEPraerTcss HemoCPeJCTBeHHOMY BO3JCHCTBHIO OCHA.
BHUHIIO MBIl CCCP npemiox)ui TakKe 3alluIaTh ¢dbaHepHYIO CTEH-
Ky MHHEDAJOBATHHIMA IIMTAMHA TOJIUHHOM 50 MM, y/I0MKEHHBIMH B pac-
fOp ¢ ABYX CTOPOH MeXKAy HHUXHHM U BEPXHUM IoscaMu Oaaku. YTo6ni
HCKJIIOUMTD BBINAJaHHE MHUHEPAJOBATHEIX MJIHT, OHH 3aKPHIBAIOTCS CHA-
pyxu Qanepoit TONUHHOK 3 MM II0 BCell AnuHe Gajiku, DTOT METOJ io-
BBOJIMJI YBETHYHTh BPeMs A0 00pylleHus 6aaku ¢ 7 10 30 Mum.

Y MerasnnonepeBsHHBIX depM (pHC. 3.12) yA3BHMBIMH SJeMeHTaMHU
ABJISTIOTCS MeTaJTHYeCKHe HUKHUR MOSAC, CTOMKU U PACKOCH, BCJAEACTBHE
yero pepma MoxeT o6pyummnThes wepes 0,25 .

Hepessunbie pamer citomnoro cevenus (puc. 3.13) MOTYT CpaBHH-
TEILIIO 10JTO COXPAHATbL HECYLLYIO CNOCOGHOCTD NpH noxkape. O6pyiie-

e

Puc. 3.12. MeraanonepeBsinnast depma:
1 — AepeBsHHble [0fca; 2 — MeTaJJiHYecKHue JIeMEeHThL

[

Puc. 3.13. IepessiHHEe pamer:

a — MPAMOYTOJIbHOIO O4epTaHHA; © — THYTOKJeeHas; | — 3JEMEHT CHJIOMIHOIO
CceveHHsd; 2 — cTaJgbHas apmarypa; 3 — dbaHepHas cTeHKa; 4 — daHepuas ua-
KJIalKa Ha KJAelo; 5 — JepeBsiHHAas HaKAajKa; 6 ONOPHBIH y3en
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lhe e paM, B KOTODHIX pUMeHeHH Kjee(anepHble 3JeMEHTH!, MOXKET
[pOH30HTH uepes 7—8 MuH IOCJE Hawaja Tnoxapa.

Tak, B KOHCTPYKIHMSAX TpeXIIapHUPHBLIX paM, pa3paloTaHHBIX /A
:€JIbCKOXO035IHCTBEHHBIX 3XaHUH, COe/lUHEHHe 3JEeMEeHTOB OCyIeCTB/IseT-
51 ¢ IOMOUIBI0 (haHepHBIX HAKJIAJOK Ha Kiaew. ToamiuHa HakKJaLoK
:8 mM. Takas HakJajAKa, KaK NOKa3blBAIOT PACUETH], MOXKET NpOropeTh
lepe3 16—18 MuH, HO MOXKHO OXHIAATb, YTO PA3PYHIEHHE Y3/71a HACTY-
UT ellle paHblile ¥H3-3a CHUAKCHHA NPOUHOCTH KJAEeBOrO LIBA B Pe3y.db-
"aTe nporpesa.

B oThesbHBIX C/yuasix 4acTH AepeBSIHHBIX KOHCTPYKUMH CoeinHAT
* IOMOUIBbIO CTAJbHBEIX CTepXKHeH, KOTOpHEe BKJIEHBAKT 3MOKCHIHBIM
<JeeM B Hasw (puc. 3.14), nocse uero massl 3aKphiBaT ACPEBAHHBIMU
scraBkamu. Menrranus BHUHWIIO MBI CCCP nokasaJny, uTo y TaKux
LOHCTPYKUMH NMpH pPacCTOSTHHH OT OOKOBOH IpaHH [0 LEeHTPa CTepKHsA
30 MM n3-3a GBICTPOro HpOTpeBa KJjesd A0 TeMIepaTypbl HecTPYKUUU
(90—100°C) npoucxoJuT BhACpPrHBAHHe apMatypbl H3 NA30B U paspy-
iIeHye y3J0B KpelJieHHs HacTynaer yxe depes 0,2 u nocae Havasia mno-
Kapa. »
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/ Puc. 3.14. Coepunenue vacrell fepeBssHHEIX KJEEHLIX KOHCTDYKIHH
CTaJbHEIMH KJECHBIMH CTePIKHAMH:
1 — KOHCTpYKUMS; 2 — CTepXKeHb

Y THYTOKJieEHHX paM, UMeUIUX 3HAUHTENbHYI0 CTOHKOCTL K BO3-
AEeHCTBUIO MOXKAapa, YA3BUMBIMH 3/1eMeHTaM# ABAAITCS MeTallJHuecKue
M JepeBsIHHBIE HAKIAAKU B KOHHKOBOM y3Je ¥ MeTaJJNHIeCKHil ONOpPHbIA
3JIEMEHT, a y apok (puc. 3.15) — 3aTAXKKH, H3rOTaBJAUBaeMble H3 CTaMb-
HEIX TPOCOB, YTOJIKOB, IOJOC U CAyXKaliHe [AJd BOCOPHATHA pacnopa.
3aTsKKa MOMKET OBICTPO HarpeThes A0 KPHTHUECKON TeMIepaTyphl
(470°C pas yrosikos u nojioc 1 300°C nast TPOCOB ), YTO NPHBOAHUT K 00-
pPYUIEHHIO 3]aHHA.

CrajibHble 3aTHXKH apoK 3amUTHTh TpyAHO. [Tokpeitine BIIM-2 ne-
3¢ (erTHBHO, TaK KaK He JEPIKHTCH Ha 3aTsiKKax M M3-338 MaJjoro ce-
JeHus He JaeT s(dekra, a HyXKHA 3alKTa BHICOKOIP(PEKTHBHBIMH Tell-
JIOH3OJALMOHHBIMA Martepranamu. FHcecnenoBanus BHUMIIO MBI
CCCP mnogasany, 4ro coxpaHeHue NPOUYHOCTH CTAJbHOTO TPOCA B yCJIO-
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IRX noxkapa B TeueHue 0,75 u o6ecneunBaeTCst HaHeCEHHEM CJ0S Tell-
AOM30/ISILMY TOJIIHHOH:

¢pocharnoe nmoxpeire OGII-MM — 22 mum;

ac6ecTolleMeHTHAs] HallbuisieMasi Cy0Bas U30JSILUS [THH-1, noxpsl-
e HHMoccrpos, ac6ect — 20 Mu;

BCIyYnBamleecs MOKPLITHE Ha OCHOBE BepMuKysantra ¥paanHKHU-
grpoiinpoexra — 10 mm.

Yzen 1

Samaxka
— 3
B —
o aas
Puc. 3.15. Jlepessnnas apxa:
| -- BepxHHI HOsic W3 KJeeHOH APeBECHHBI; 2 — CTAALHAR 3ATHHKA

[Ipu oTCYTCTBHH TEMJIOMBOMSIHM 3aTAKKH CJeAyeT pasMelnars Hil-
Me YypoBHS IoJla B CHENHAaJbHHX KaHaJgax.

OueHb MJI0XO CONPOTHBASIOTCS /IEHCTBHIO BEHICOKUX TeMIeparyp
&PMHpOBaBHbie NepeBsiHuble KOECTpYKunu. Ecan apmatypa pasmeriena
W8 NOBEPXHOCTH KOHCTPYKUHH K3 ApeBecHHnl (puc. 3.16), ona GBICTPO
Mxonut n3 crpos. Tak Kak apMaTypa BOCHpDHHHMaeT 66BIIYIO YaCTh
BArpysku, npu ee DA3PYIIEHHH DA3PYIIHTCA H BCS  KOHCTPYKILHA.
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2 2

a 0

Puc. 3.16. Pasmelensie apmartypu:
a — Ha NOBePXHOCTH; § — B 1JiyOnHe KUHCT-
PYKIHY, 1 — KOHCTPYKUIIA; 2 -~ apMaTypa
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Ilpy pa3MelleHHH apMaTypbl B IiyOHHe KOHCTPYKIMH HMeeT 3HaueHHe
TOJIIMHA 3ALUTHOTC CJ0S (II0 aHAJIOTHH C KeJNe300eTOHHLIMH KOHCT-
DYKIIHUSMHU) .

MenuiTalus MOKa3saJu, uTo IPH TOJLIMHE 3aIIHTHOrO CJjos 35 MM
paspyuieHne apMupoBaHHOA Ganku mnpoucxoaut uepes 0,35—0,5 u
B pesyabrare GBICTPOrO HarpeBa KJjes JO TEMIEpaTyphl JAeCTPYKUMH
(90—100°C). Tlo-BHAMMOMY, apMHpPOBaHHE NEPEBAHHBIX KOHCTPYKILH
¢ TOUYKM 3PeHHd NOBEIEHHs MX B YCJOBHAX IIOKapa Hellesecoo6pasHo.

VA3BUMBIe 2J€MEHTH €CTh M B OrpasKAaloii#x KOHCTPYKUMAX. B ma-
Heasx (puc. 3.17) mpexpeBpeMeHHOe paspylleHHe MOXKET HACTYNHTh,
ecau oBIIKRBKA COSAHHSNETCS C KapKacoM C IOMOIIbIO Kiesl; IWYyPYNEHl [0-
pasnc najexkHee. He croiika x oruio o6lUnBKa M3 CTEKJIOIJIACTHKA: OHa
Cpasy 3aropaercsd, yepe3 HECKOJEKO MHHYT IIPOropaer, H YTElJHTeNb
BLIBaJUBaeTCA M3 NaHe/H, IIocje yero maHep 6plctpo cropaer. O6mus-
Ka 13 acDecTOlEeMEeHTa TIPH NMOBBLIEHHOH BJIAKHOCTH MOXKET B3PBIBO0O-
pasHe pa3pyliaThes yiKe yepe3 4—5 MHH noxapa, 4To IPHBOJUT K BH-
NajaHplo YTEIUIMTENst ¥ OBICTPOMY paspylueHHio naHeau. Hast ucxmio-
YeHHs BHIMAZAHUS YTEMJHTE/si B ONUCAHHBIX NMAHENAX PEKOMEHIyeTcs
dukcanys ero Merannuueckoii cerkoit (cM. puc. 3.17).
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Puc. 3.17. Tlanenu:

a — yrensesHas; 6 - HeyTeIJieHHAasi; | —— AepeBAHHBIH Kapkac; 2 —
061UBKA; 3 — YTeNJHTeNb; 4 — CTaNbHAS CETKa

IlpueMiaeMbie pe3yabTaThl MOJYYEHBl IPH UCTILITAHHH OOHIMBKH H3
COCHOBHIX MOCOK, MOJABEpPTHYTHX IJIyO0OKOH HPOIHTKe aHTHIHPEHAMH:
obmMBKA 3aropajach JHIIb dYepe3 20 MuUH OT Hauajga Imoxapa.
JlJist McKMoueHHs BRIMAZAHUS VTEIIHTE]s B 3THX MaHeNdX Takke pe-
KOMEHIYeTCsl YCTaHaBJAHBATh MeETAJIIHYECKYIO CEeTKY.

O6muBKa u3 ac6eCTONEeMeHTONePAUTOBLIX JHCTOB CHOcOoOHa 6GoJee
1 4 CONPOTHBJAATBLCS BO3LEHCTBHIO OTHA, €CIH JJHHA LIypYMoOB, ¢ IO-
MOIIBI0 KOTOPHX OOUINBKA KPENmUTCS K KapKacy, COCTaBJjsieT He MeHee
70 mM. ONBITE TTOKa3aJH, YTO WIYPYIH TAKOH JJMHBL IPEXKAEBPEMEHHO
He BHIJIEPTHBAIOTCS M3-3a MepeyriuBaHusa Kapkaca.
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B sakmiouenue mpuBeeM npuMep NpaBHABHOIO NMOAXOAA K OTHe3a-
HIHTe QepeBAHHBIX KOHCTPYKLHHA, pPacCMOTPHM YNOMHHABILHACH yiKe
fipoexT kpeiToro katka 4000 mect B ApxaHreabcke. )

- IlokpriTae cnopTsasa BHIIOJIHEHO ¢ HNpUMeHeHHEM TpexUiapHHpHBIX
KieejlepeBsiHEBIX apok (puc. 3.18) mposerom 63 M 1 marom 6 M, nvero-
s cevenpe 0,31X1,4 M. OT MeramymuecKux 3aTsiKek, KOTODHIE
¢NOXKILO 3ALHTHTD OT BO3ACHCTBHS OTHS, OTKA3aJUCh, H YCUIHS PAco-

PR licpenann Ha xene300eTOHHbIe TPHOYHBL, YCHIEHHBIE CIEHAbHBIMH
Anndparmama.
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Puc. 3.18. Kputhiit kaTok B ApxaHreibcke:
a — paspes 3nanusi; 6 — ceueHHe 4PKH; B — ITaHeaAb NOKPBITHS

Kapkac naneseli KpoBJan pasmepamu 1,5X6 M LepeBsHHbI, 0GIHB-
K& BHINIOJTHEHA U3 TPYHOCTOPAEMOr0 LieMEHTHOTO (PUOPOJINTA TOILLHHOM
30 MM. YTenuinTe/ b B NAHEASX HECTOPAEMBIH H3 MHHEPAJIOBATHDIX TLIHT.
Kposuist Hecropaemas us TOHKOMIMCTOBOTO amoMunns. Bee JIepeBsiHHbIE
KOHCTDYKUMH HaHeJedl NPONHTAHE AHTHIHPEHAMH, a apKH 06paboTaHbl
OrHE3alIUTHLIM COCTABOM. Bo BCcex MaHeJsiX YCTPOEHH TJIyXHe auad-
parMbl BAOJIL 3JaHHS C IIaroM 6 M.



Faapa 4

OCHOBbDI PACYETA NMPEJEJOB OTHECTOMKOCTH
CTPOUTEJIbHBIX KOHCTPYKUHUH

4.1. daxTophl, yUHTbBIRAEMbIE MIPH pacyeTe NpejesoB
OTHECTOHKOCTH CTPOUTENbHBIX KOHCTPYKHHIA

Crangapr COB 1000—78 ([TpoTHBOnoxKapHbie HOPMbI CTPOUTEJIBHO-
ro NPOEKTHPOBaHUs, MeTOJ HCHBITAHHA CTPOHTENBHLIX KOHCTPYKUHi
Ha OTHECTOHKOCTh) AOTYCKAaeT BMECTO OTHEeBLIX HCHHTaHHH HCIOJIb30-
BaTb DPacyeTHbie METOAB ONpeneqeHnss (MAKTHUCCKHX NPENesNOB OrHe-
CTOMKOCTH CTPOHTEJLHBIX KOHCTPYKIHE. Pa3zpaboTaHHBle HAa OCHOBE

' o600IIeHHsl PE3YJIbTATOB CTAHAAPTHBIX HCOLITAHHH KOHCTPYKUHHA Me-
TOJAbl pacueTa UPUMEHSAIOTCS B TexX caydasiX, Koraa OTCYTCTBYIOT 3KCIie-
PHUMEHTaJIbHBIE HIH HODMAaTUBHbIE NAHHBIE IO (PAKTHUECKUM Mpejesnam
OTHECTOHKOCTH CTPOUTENBHBIX KOHCTPYKUHH.

B ofuieM caydae Hpu pacyeTe NPEENOB GIHECTOHKOCTH KOHCTPYK-
HMH peInaT ABe 3afauM: TEIVIOTEXHHYECKYIO H CTATHIECKYIO.

TenjoTexHUYeckad 3aa4a pelliaeTcs ¢ Ue/iblo OUupeldeNieHds TeMue-
paTyp B CeUeHHH KOHCTPyKuuu. [LJia pelieHds dCIOJb3YIOTCS YpaBHe-
HHs HeCTAUHOHAPHOHW TEIJIONPOBOLHOCTH TBEPJOTO Teja ¢ yUYeTOM H3-
MEHEHHs TellIohH3HUECKUX XaPAKTEePHCTHK CTPOUTENBLHBIX MaTepHasIoB
C POCTOM TeMIepaTyphHl. B pesynbraze peuieHud ITOM _3ajauu_ JJis
OrpaxAalIIHX KOHCTPYKIHA HaxXOIHTCH npener OrHeCcTOUKOCTH II0 IINH-
3HAKy TOABJIEHHS Ha HeoOOrpeBaeMOH 1IOBEPXHOCTH TeMOEPaTyphl,
NDEeBHIMAOILER,JIepPBOHaAYaJbHYIQ HA

Craruueckas 3ajada peliaercs AJds HECYIIHX KOHCTDYKUMH H HMeer
LeJbl0o ONpeAe]IeH e [pejiesia OTHeCTOHKOCTH IO MDH3HAKY MOTEPH Hecy-
[Iefi CMOCONHOCTH MO JAaHHBIM TeMJOTeXHUUECKOro pacuera. Jra 3afaya
pelraercs ¢ NOMOLIBIO YDABHEHHH NpeenhbHOrO paBHOBeCHs H Hedop-
Maluil ¢ VUEeTOM u3MeHeHHsI (U3HKO-MeXaHHUeCKUX XapaKTepHCTHF
CTPOHTEJIBHbIX MATEPHAJIOB IIPH BHICOKHX TeMIIepaTypax.

Cxema pacuera (pakTugeckoro mpegena orsectofikoctu Iy no npu-
3HAKy NOTepH KOHCTPYKHHeH HecymleHd cmocoOHOCTH mpejcTaBieHa Ha
puc. 4.1, TTo ocu aberuce OTJA0XKEHO BpeMst Harpesa T, a IO OCH OpAHHAT
Harpyska (/s CXAaThIX H PACTSHYTHIX 3JeMeHTOB npojosbHas cuia N,
77151 B3THOaeMBIX H3rufarmui MoMeHT M).

s 3amaHHBIX NepHOJIOB BPeMEHK ONIpeC/soT TeMIeparTypy B ce-
_UEHHSIX KOHCTPYKUHH, 3aTeM C YUeTOM H3MeHEHHs NMPOYHOCTHBIX Xapak-
TepHCTHK MaTepHana ONMpeNessioT HeCyUlyio CHOCOOHOCTh KOHCTPYKIHH
N, nau M, ; B 3aBHCHMOCTH OT yCJIOBHE pabOTH KOHCTPYKUHK MOK Ha-
rPY3KO#.

Bpewms, o HCTeUeHHH KOTOPOro Hecyias CrocOGHOCTb KOHCTPYKIHK
CHM3NUTCS 70 3HAueHHA AeHCTByOUmeH HA Hee pabouell Harpysku My, Mg,
SIBJISIETCS PACUETHRIM IIPELEJOM OTHECTORKOCTH.
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Puc. 4.1. Tpadux K ofuiedl cxeme pac-

YeTa MpelesioB OrHeCTOHKOCTH KOHCT-

pYKLR Mo nortepe Hecyiiefl cnocoBHO-
CTH

B oTiaenbHBIX CAyuasx NP MOBBINEHHOH BJAAXKHOCTH H HU3KOH ma-
PONIPOHHLIAEMOCTH MaTepHa OB CTPOUTENbHLIX KOHCTPYKUuHH (6eroHa,
acOecroleMenTa) UX OPHECTOHKOCTh YTPAUHBAETCs! BCJAGACTBHE B3PHIBO-
06pa3HOro paspylIeHHs MaTepHaja 3a CUeT AeHCTBUS BO3HHKAIOLLIErO
B €r0 NOpax ¥ KalW/Asipax AaB/JeHHS BOJAAHOrO napa. V3-3a caoxnoety
9TOro sIBJEHHS RO CErO BPEeMEHH HeT MaTeMAaTHUYECKOH MOJe d AAS pac-
Yera CK/JAOHHOCTH KCHCTPYKHHH K B3PBIBOOODA3HOMY Pa3pyiucHHIO.

Temneparyproe Bo3neficTBHe B yCJICBUSX HOKAPa BH3LIBACT CHHXKe-
HHe MPOYHOCTH, TEHIOBOE pacllypeHue B IJacTHYecKue aedopMaiiin
MaTepHasoB KOHCTPYKUHN. ¥V KOHCTPYKUHH, BHIIOJHEHHBIX H3 cropae-
MbIX MaTepyasoB, IOMOJHHTENbHO NPOMCXOLHT IepeyrJMUBaHHe MaTe-
pHalia ¥ COKpallleHue 3a CUET 3TOr0 WX [ONEPEYyHOro CeYeHHs.

ITpu Bcex NpoYMX paBHBIX YCJOBUSIX MHTEHCHBHOCTb IPOrpeBa KOH:

' CTPYKLHI 3aBHCHT OT TEONO(MH3HUECKHX XAPAKTEPUCTHK CTPOHTENbHBIX

MaTepuanos. Mx 3Havenws Aid pasiMuIbBIX BHAOB GETOHA H apMaTyp-

HO# cTasu npuBeienbl B Tabua. 4.1, a AaA OOJMIOBOYHKX MATEpHAJIOR
B T1abn. 4.2. Auanus Tab/nL NOKa3biBAET, 470 KOIPGULUEHTH Temo-

NPOBOJHOCTH A; H TEIJIOEMKOCTH C; MATEPHAJOB He ABJSIOTCH MOCTOSIH-
HbIMY BeJIHUHHAME. Y TAKENBX OeTOHOB (0,=1900—2400 kr/M®) xo30-
(QUIEERT TemIONPOBOJHOCTH YMEHBIIAETCS ¢ POCTOM TeMNepaTyphl, 4To
BbI3BIBAETCH yMeHblienueM O0BeMHOH MacChl [P JAerHApaTanud e-
MCHTHOTO KaMHSl U H3MEHEeHHeM KPHCTAJJIHIECKOTO CTPOeHHs OeToHa
(y MaTepnasioB KpHCTAIIHYECKOTO CTPOEHHS TEIION POBOHOCTD NP H Ha~
rpeBanuH yMeuslllaeTcst). Marepuajisl ¢ Menblliel 06beMHOI MaccoH
KMeoT COJbILYIC HOPHCTOCTL, KOTOPAs VBEJIHUHBACT AOJNI0 MepeaaBae-
MOTO TeN/Ia B OPAX H3JMyYeHHeM IPH NOBBIIeHHH TeMIepaTypsl. [TosTo-
My yxe Ipu ofbemHuoll macce 1600—1500 xr/m® xosdbunyent Temio-
APOBOJHOCTH ¢ NIOBBIIIEHHEM TEMIEPAaTyPhl HAYHHAET He3IHAUATENLHO
YBEJIHUHBATHCS, & NPH 00beMHON Macce Menee 1000 kr/m® ysenuuenue
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TaBaua 4.1

Bup 6etoHa P, Ao Co
Kr/m? Br/(M-C) kJLx/ (kr-°C)
TsaxKensii GeTOH HA TPAHATHOM
wmebue 2330 | 1,2 —0,00035t 0,7140,00084t
Tsakenniit OeTOH Ha H3BECTHAKO-
BOM lieGHe 2250 | 1,14 —0,00055t 0,71+ 0,00084t
Kepamsutoberon 1600 | 0,42 +40,00016t 0,84-4-0,00048t
1500 | 0,36 +0,00023t 0,84--0,00048t
DeToH Ha TpeneJbHOM 3aIOJHH-
Teqe 1400 . 0,7 —0,00016t 0,8440,00048t
ITopusosanumit GeTou 1691 1 0,47 0,77+0,00063t
1433 | 0,51 +4-0,00016t 0,774-0,00063t
" Iecuanslit GeToH 2066 | 1,06 —0,00035t 0,77-40,00063t
CunugaTHH GETOH, H3TOTOBJEH-
HBEH 10 MOJIYrHApaTHOH cxeMe 1850 | 0,84 —0,00016t 0,86-4-0,00071t
DeToH Ha KHPIHYHOM (KpacHoro
KHUpIHua) wiebHe 1800 | 0,675 0,714+0,00084t
INepanroGeron 1090 | 0,29 ++0,00016t 0,84+0,00048t
Kepamsuroberon 950 | 0,23 40,00013t 0,844-0,00059t
Tazoberon Ha MOJIOTOM mecke 480 ' 0,0934-0,000186t 0,9240,00063t
750  0,186-0,00008t 0,92--0,00063t
1100 | 0,314 0,924-0,00063t
ApmatypHas cragp 7800 ¢ 65-—0,048t 0,44+4-0,00048t
Ta6auna 4.2
pcv }“t) Cty
Ban obaunoskx kejwd | Br/(u-°C) KL/ (kr-°C)
IlemenTHO-TIecyaHas WITyKaTypKa 1930 0,84 —0,000441 0,7740,00063t
CHIUKaTHEI KHpOHY 1730 0,79 —0,00035t 0,844-0,0006t
Kpacubiit kupnnyg 1580 0,45 4-0,00023t 0,71--0,00042t
AcGecToBHH KapToH 865 0,13 40,0002t 0,84+4-0,00063t
Topkper-mrykaTypKa
(BHMITHU Tensonpoext) 600 0,13 -+0,0008t 0,92-+0,00049t
OrHesamurHas LITVKaTypKa
(HHWMocerpoit) B Bie HauT 600 0,12 4-0,00022t 0,924-0,00063t
Hanbuisemast orHesamuTtHas WITY-
kKarypka (HWMoccerpoil) 490 0,097+40,00022t 0,92-4+0,00063t
Orreszamurnoe nokpeitie OTM-TI
(LUIHHUHUCK um. B. A. Kyueperko) 400 0,0584-0,00023t 0,92+0,00063t
Ornesamuraoe noxpeirie OPII-MM
(HUHHUCK um. B. A. Kyuepenko) 250 0,047+40,00035t 0,994-0,00063t
MuuepanbHas Bata 125 0,051-4-0,00058t 0,7540,00063t
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TOIJIONPOBOJAHOCTH MaTepHaJiOB CTAHOBHTCS cyulecTBeHHbiM. Iamene-
Hie TentodH3HUeCKHX XapaKTEPHCTHK MAaTepHaJOB YUHTHIBAETCA IIPH
pacucre TeMOepaTypHBEIX HOJMEH B CeUeHHH KOHCTPYKUHUH.

Orues3aliuTHYI0 CHOCOOHOCTL MAaTEpHAJOB HeJb3s CPaBHHBATH MO
SMAUCHHSAM MX HauaJbHBIX TeMIo(U3HUEeCKHX XaPaKTEPHCTHK, TaK Kak
# [l caydaeB TaKoe CPaBHeHHe MOXKeT JaTb IPOTHBOIOJNCKHHH pe-
ayanrat. ¥ MuHepajabHOH BaThl, Hampumep, npu 500°C kosdduumenT
TCIIONPOBOIHOCTH YBEJNHUKMBaeTCst B 7 pas, a KO3(DPHIMEHT TeMIepary-
ponposogHocTr B 5 pas. [TosToMy ornesamuTHas 0GJIHIOBKA M3 MHHe-
pasuioi Bath MeHee 3¢ dekTHBHA, ueM GeTOHHAs, XOTSA MNOCJAeAHsA
HMeeT 3HAUHTENBHO 60Jiee BLICOKYIO HaUaJbHYIO TEIVIONPOBOJHOCTD.

Jlns onpenenenus orHeCTORKOCTH CTPOUTENBLHBIX KOHCTPYKUHUHE pac-
HOTHLIMH MeToJaMu HeoOXOJIMMO pacrosaraTb TaKkKe KOHKPeTHBIMU
JIAMIBIME IO U3MeHEeHHIO NPOYHOCTHHIX XapakKTePHCTHK MaTepHaJoB.
GJie/lyeT yUHTHIBATD, YTO HECYIIHE CTPOMTEJbHBIE KOHCTPYKIHH B YCJIO-
HHSIX MOXKapa HAXOJATCH INOJA AeHCTBHEM IMOCTOAHHOH paboueit Harpys-
KH, 2 MaTepuaJbl 3THX KOHCTPYKIHUHA HarpeBaioTcd B HAIPAKEHHOM CO-
¢rosnnn. VisMeHeHne NPOYHOCTHBIX XapaKTEPHCTHK MaTepHajoB INpH
TeMllepaTypHBIX BO3AeHCTBHAX OIpefessieTcsd 3KCHepPHMeHTaNbHO Ha
ofpasuax B Harpy:keHHoM coctosfnun. OHoO xapakTepusyercs Koadhdu-
HHCNTOM CHMXKEHHSI NMPOYHOCTH M, HPEACTaBJAAIONNM cof0ft oTHOIIe-
HHe nanpsiKeHus, IPU  KOTOpOM o6pasell paspyHIaeTcsi B HArpeToM
J\) OlIpeleNleHHO TeMaepaTypH COCTOAHNH Ry, K Haua IbHOH NPOUYHOCTH
ofpasna R=:

m, = R/R*. (4.1)
Jlns Geronos ypasHenue (4.1) npenacrapiisgercsa B CAeAYIONIeM BHIE:

Mg = Rt,G/RH}:), (4.2)

— HOPMAaTHBHOE CONPOTHBJEHHe (TPHU3MEHHAs IPOYHOCTH)
6erona Ha cxkartue, [la.

rAe Rip

['paduueckas 3aBUCHMOCTh CHHMKEHHS NMPOYHOCTH OETOHOB Pa3JIHUU-
HWIX MapoK IIpH BHICOKHX TeMHIeparypax IpejcTaBjeHa Ha puc. 4.2.

HarpeBanne apMaTypHHX cTajel HOJ Harpy3koll Ha pacTsKeHHe
BW3biBaeT Npu TeMOepaTtype o6pa3nos, He npepwimaromeft 300°C, au-
Refiunie fedopMalyy, YBEJHUHBAIOUIHECT C TMOCTOSHHOH CKOPOCTBIO
B OCHOBHOM 324 CUeT TeMIEepaTypHOr0 pacildpeHHs. 3aTeM HayHHAeT
HPOSBAATbLCSE TEMIIEpATYPHAs HOJ3YYecTb CTaJH W CKODOCTh pocTa fe-
¢opmanuit 06pasioB m1asHO Bo3pacTaer. Pe3koe yBesHueHHe NON3yYe-
eTH nabaogaercs npu neopmanusix o6pasuos, paBHEX 2,5—3,0%.
Bee usruGaemele xene306eTOHHble KOHCTPYKIHH NMPH TOCTHMXEHHH TO-
AOOHBIX nmedopMaluil paspyliamTcsd, YTO CBHIETENbCTBYET O HOCTHKE-
HHH npefesia NMPOYHOCTH HATPETOH CTAJNH R,

mt,a = Rt,a/R!; ’ (4'3)

— HOpMAaTHBHOe COIIPOTHBJeHHe cTaJy, Ila; m,, — kosdPu-
LUHeHT CHHUXKEHHS NPOUYHOCTH CTaJH.

te RY
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Prc. 4.2, Kpusble cHMKeHUS HDOYHOCTH GETOHOB UDPH  BBICOKHX
TeMIepaTypax:
1 — polcokoupounnlil Geroinr M8SG0 Ha rpaHHTHOM lleOHE, ¢ — BHICOKOIPOY-

Hbtit Geros MO00 na rpanuTHoM niedne; 3 — KepaMawToOeToH; | -— MejKO-

3EPHUCTHI CHAHKATOGEeTOH: B -~ GeTOH Ha H3BCCTHIKOBOM Inelbue; 6 —

OeToH ua TpeuenbHOM rpaBui; 7 -— ferou (RHUnp==24.10° T1a) Ha rpasuTHO¥
eGHe; 8§ — KpynnozepHUcTHI cuaikaToGerod

Cinkedne HOPMATHBHOrO CONPOTHBJEHHUS apMaTypHBIX cTafet
B 3aBHCHMOCTH OT TEMIIEpATypBl HarpeBa MOKa3aHo Ha puc. 4.3.

3anavua No ONpeneNeHHI0 TeMOEePaTyPHBIX NOJeH B CEYeHHH KOHCT-
PYKUHMH 3a BpeMs T pellaercs ¢ NOMOUIbio AuddepeHnnantpHore ypas-
nennsg Qyppe. JIna cTepKHeBEIX KOHCTPYKUHE (KOJOHH, 6aslOK, pHre-
Jiefi, 371eMcHTOB PepM U apok) TeMhepaTypHOe MOJie B CeueHHH NpHHH-

MaeTcsl ABYXMEDHBIM -— B KOODPAHHATAX X, ¥ — H BHIPANACTCH HEJH-
HeiHHM ypaBHeHHeM BUA: ’
ot J ot d at
Cn = | 2 + A -~) . (4.4
ot Ox \ Jx ady \ Vo

Y TUIOCKHX KOHCTDYKNHH (TJIHTH! MEPEKDBLITHH H HOKPHITHH, CTeHbl
U NMEPerOpOAKH ) TOJNIIHHA 3HAYHTEJLHO MeHbUIe ADYTHX pasMepos.
B 3Tom caydae NpHHHMaercd, YTO TeMIepaTyDa H3MEHAeTCH TOJbXKO
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i DAHOM HaHPaBJIEHPIYI — 10 TOJIUHHE KOHCTDVKIMH. [l Takoro ¢aio-
!.PHOI‘O TEMHECPATYPHOrO NOJs HeJUHeNnHoe ypaBHeHue @Dypbe nMeer
nn

Y e ot =—~-a——-—( A, 2 )JL (4.5)

- dt dy

TSN
g+l ¢

Y koo

Puc. 4.3. KoaddHIueHTE CHAMXKEHHA I[IPOYHOCTH apMaTypHBIX CTafkei
NpH Harpese B HANPIKEHHOM COCTOSIHUM:

1 — ropsiyexaTapme cradu: raankas xnaacca A-1 mapku CT. 3; NEpHOLHUYCCKOrD
ppoduaa kaacca A-IT mapox Ct. & m Cr. 10 T'r; nepuonnueckoro npoduas vipod-
neHnas BBITAXKKOH Kaacca A-I11B mapor Cr. 2312C u Cr. 350'C; HHU3KOJACTHPOBAH-
Hasg pepuoxudecxoro npodwast kKaacca A-IV mapox Cr. 80C, Cr. 30XI:zC,
Cr. 20XT21f; 2 — ropguekaraHble CTAJAM: HH3KOJSTHPOBAHHasd TAafkKasd Mapkx
Crt. 10XHJOII; Bu3KONerHpoOBaHHad MepPHOAMUECKOTO npoduaa kiaacca A-V mapku
Cr. 23X2T'2T, nepuoanueckoro npoduss VIPOUHeHHAHd BHITAKKOR Kmacca A-[iB
Mapkd CT. 5, 3 — ropsuexatraHast HH3KOJCrHPOBAHHAA (Tadb MePHORHLECKOTD
npoduas kracca A-111 mapox Ct.25I2C u Cv.33T°C; 4,5, 6 — TepMuveckd ynpou-
ble [epHOAHYECKOTO NpodHiIA CcTalW KIaccoB, coorsercrsenio ATV, Ar-IV
-VII; 7 —— OOMKHOBeHHAsT apMATYypHAR [IPGBOJOKA AHAMETPOM OT 3 A0 8 M
5 B-1 m Bp-1; 8 — BLICOKOOPOUHAA apMaTypuas HPOBOJOKA JHAMETPOM
or & mo 8 mum waaccos B-II w Bp-II; 8 — cemuipobonotsible apiatTypHble IPAAH
xaacca K-7 mmamerpom cr 4.5 g0 15 Mm

Jasa pemiennss ypapHeHuw# (4.4) u (4.5) 3anaoTes HavaAbHBEIMU
YCNIOBHAMY, XapAKTEPHSYIOIHMH paclpejesende TeMIepaTypsl 1o ce-
YCHMIO KOHCTPYKUHH B HauyaJbHB MOMEHT BPEMEHH, a TaKKe IPAHHY-
HLIMH YCJIOBHAMK, 0OVC/AOBNHBAIOLINME 3aKOHOMEDPHOCTH TelioobMeHa
MOXAY OKDYsKaouiefi cpenoll U NOBepXHOCTSIMH KOHCTPYKIHH.

o nauasa moxapa TeMuepaTypPa B pA3JHYHBIX CEYEHUAX KOHCTPVK-
WHH IpUHEMaercsl DaBHOU TeMIIepaType cpeAsl BHYTPH 3AaHud. 1103ToMy
NavaJbHOE YCJIOBHE 3ANHCHIBAETCS B BHJL:

: t(y, 1) =t{y, 0) =t,=20°C, (4.6)
e t, — HauadbHAs TeMIeparypa cpeibi BHYTPH 37aHHM.

51



Ilpu rpaBuuHbIX yCJAOBUSX 3-TO POAA BO3IEHCTBHE HA KOHCTPYKIHIO
«CTaHJapTHOTO» I0XKapa XaPaKTePH3YeTCs:

Hu3MeHenneM TeMnepatyphl (ter, °C) BO BpeMeHH (T, MHH) COIJIACHO
yDPaBHEHUIO:

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

K03 (QUIHEeHTOM TelJoNnepesaun o, B BT/(M-°C) or cpean moxka-
pa K NOBEPXHOCTH KOHCTPYKIIMHU:

( ter+273 )4_ ( tos+273 )‘1
Gom = 29 + ¢y 00 100/ (4.8)
tOT_tO.I{
rae t,x — Temmeparypa ob6orpeBaemoil noepepxHoctH, °C; ¢y, — HpH-
BeJEHHLH KOPOHIUCHT H3AYUeHHS CHCTEMBI «OTHEBAsT Ka-
Mepa —— IOBEpXHOCTb KOHCTPYKuHH», B1/(M2/K%),
Con = ~ 5’f7 . (4.9)
—_ —1
& o

B ypasuennu (4.9) creneHb UepPHOTH OTHEBOH KaMepsl meun £=0,85,
a cTeleHb YePHOTH 060rpeBaeMOH MOBEPXHOCTH KOHCTPYKUHUH &, , 3aBH-
CHT OT €€ TeMNepaTyphbl U NPHHHMAETCs! IO CIPABOYHEIM LAHHBIM,

Jnsa xene300eTOHHBIX KOHCTPYKIUHA 3HAUEHHS NPHBEJEHHOTD KO3d-
GbuuuenTa H3JyYeHHs CAedyeT onpeiensTb no dgopmyae (4.10), noay-
9eHHOH B pe3ysabrare 000OLIEHHS 3KCHEPUMEHTAbHBEX AAHHBIX:

Cap = 3,26 — 0,00231, .. (4.10)

Co cTopons HeoGorpeBaeMO# MOBEPXHOCTH KOHCTPYKLHH TeMIlepa-
Typa cpeisl IpuHEMaercs pasHOf t,=20°C, a kos3dduuueHT Tenaomne-
pemauy oy BBUKC/IA €TCA IO (opMmyJie:

Oux = Uug + Gra y (411)

TA€ Oy H Oga — KOOHUHEHTH TeIIONEepefaud ¢ HeobOorpeBaeMoi
TIOBEPXHOCTH KOHCTPYKHUH KOHBEKIMEH W M3JyUeHH-
eM coorBercTBeHHo, Bt/ (M2:°C):

( tun 273 )4 _( t,+273 )4
Urx = 05,6741 100 i " 100 (413)

B popmynax (4.12) u (4.13) remmeparypa HeoGorpepaeMo HOBepXx-
HOCTH O6o3HaueHa 1, .
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Ilpu ucnonw3oBaHuK NOpPUOJHIKEHHBIX METONOB pacyera Iipejielos
OTHECTOMKOCTH KOHCTPYKUHI KO3((HIHEHT TenjJoNnepeladus ¢y, YCPel-
HAIOT 10 ¢dopmye:

H K
ant = ——————————a“'"; Gnn (4.14)

TA€ Qun — KO3GhQHUIHEHT TelmJonepefaud HeoGOTrpeBaeMoll MOBEPXHO-
cTu B Hauaje nporpesa, Bt/(M-°C); du'n — KO3 dunueHt
TerIonepeauil HeoforpeBaeMoil NOBEPXHOCTH B KOHILe ITPO-
rpesa, Br/(m:°C).

3a Haya/Jo NpOrpesa NOBEPXHOCTH NPUHUMAIOT IHOBHIIEHHE ee TeM-
nepatrypsl Ha 1°C. TIpu stom us dopmya (4.11) — (4.13) caenyer:

( 214273 )* _( 20+273 )4

- ST 100 100

wn =15 "V 21—20+567ccx =
v} 5} l/ +0,b7¢e 9] — 90

= 1,545,67¢xx5.

Koneunoe 3HaueHpe o ONPeNeNSIOT NPH HACTYIJIEHHH Mpeaeia
OTHECTONKOCTH KOHCTPYKLUHH [0 NPH3HAKY MPOrpeBa A0 PacyeTHOH
remneparypsl. Ilpu t,,=180C:

( 180+273 )4_< 20+ 273 )4
=15 1V 180—20+5,67¢4.4 —

100 100
180 — 20
= 8,16+ 12,28¢, ..
OkoHYaTeNBHO HMeeM:
o = ,0+5,678, x+8,164+12,28¢,
‘ 2
Han
o = 4,8 + 9. (4.15)
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3HayeHHs CTENeHH YEepPHOThl HEKOTOPHIX CTPOMTEIbHBIX MaTepHaJ OB
npuBejieHs B Taba. 4.3.

TaGauna 4.3

HauMenosanue marepuana t, °C &
Aoomingil ¢ mepoxoBaTo HOBEPXHOCTBIO 26 0,055
Actecrosiil KapToH 24 0,96
AeHecrosas 6ymara 40--370 0,93---0,95
Actowmudep 20 0,56
beron 20200 0,64—0,00045
I'iie  cTpodTebHbIiT 20 0,903
Wupuny KpacHbl CTPOHTE/bHBL 20 0,93
Kupuua cusmkarunit (95% Si) 1230 0,66
Micsisiupie KpacKH pasiHuHBIX LBETOB 160 0,92—0,96
Mpamop cepbifi NOJMPOBaHHBIK 22 0,93
(NHIIKOBAHHOE JIKCTOBOE KeJe3o 24 0,276
Crasb OKHCJEeHHas IllepoxoBaTtas 40—370 0,940,597
Ilitykarypka wepoxoBaTash H3BeCTKOBast 10— 99 0,91

B sak/iiouenie HeoGX0/MMO OCTAHOBHTLCH HA MOHSITHH KPUTHUECKOH
Te¢MIEpPaTy pHl.

IIpn oraeBOoM BO3AEHCTBHN CeUeHHE€ KOHCTPYKUUH IIporpeBaercs
HepaBHOMepHO. [ToaToMy B Kax/0M cjoe (TOUKe) ceueHUs TeMmeparypa
HMeeT OlpeflesieHHOe 3HayeHHe, EC/M B OJHOM 13 3THUX CJ0eB (ToueK)
pacnosoXeH HeCyLiHil 3JeMEHT KOHCTPYKIIMH, BOCOPHHHEMAIOUWIMA BCe
CKUMalIOLKe HWIH pacTSACHBawllue YCHIANSA, TO TeMIeparypa 3Toro aJfie-
MCHTa OyZeT OlpefessiTh BeJUIHHY Hecyllel cnoCOOHOCTH BCEel KOHCT-
pykiua. B TOT MOMeHT, KOrJa Hecylias CHOCOGHOCTb 3TOH KOHCTPYKIMY
CHH3UTCH 10 BeJUUYUHBL pabouyeill HArpysKU W HACTYNUT ee IIpejesa orue-

CTOHKOCTH, TEMIepaTypa Hecyllero 3/eMeHTa KOHCTPYKHKU OyierT
SIBJISITBCH KPUTHUECKOH.
TaxuMu HeCyIIHMU 3/7eMEHTAaMHU SIBJSIOTCS pacTsaHyTas apMmartypa

B H3rnGaeMBIX Kejge300eTOHHBIX KOHCTPYKIIHSX H HeCylIHe <CTepXkHH
 MOTaAAUYeCKnx KOHCTPYKLusX., [Ipemes orHecTORKOCTH 3THX KOHCT-
PYKIHHA PACCUMTHIBAIOT MyTEM BBIYHCJEHHS BpeMeHH Hporpesa [ixX Hecy-
1IX 9/1eMEHTOB 0 KDUTHUECKOH TeMIepaTyphl.

o

o . Takum o6pa3oM, NMOHATHE KPHTHYECKOH TEMIEPATYPHI OTHOCHTCH
He K MaTepHaay KOHCTPYKIHH, a K ee Hecyuiemy ajaementy. Hensss, Ha-

TIpEMED, B 3TOM CMBIC/IE TOBOPHTH O KPHTUUECKOH TeMIepaTtype HeroHa,

TaK Kax 3TOT MaTepHaJs PacloJiOXKeH 110 BCEMY CEUEHHIG Keae300eToH-
HOJl KOHCTPYKIHHY, IPOTPeBAaeTCsi HEPABHOMEDHC M HE HMEeT IO3TOMY
Kaxoii-To onpejeseHHOfl TeMuepaTyphl Harpeea.

KMuoraa ¢ uenbio YOPOIIEHHs! pacuera BCe ke MPHMEHSIOT TepMUH
C€KpHTHUECKass TeMuepartypay u K Gerony. Tak, Hanmpumep, Ha3LBAOT
KDHTHUECKO(l TeMIlepaTypy Ha rpaHule sipa ceueHHn KeNe300eTOHHBIX
KOJIOHH, KOTOpAas YCJIOBHO OTHEJsieT GEeTOH ¢ HYJEBOH MpPOUHOCTHIO
or GeToHa ¢ HAvaJbHON NPOYHOCTHIO. OQHAKO B 3TOM caydae KpHTHde-
CKas TeMmieparypa uMeer APYTro# CMBICJ, CBA3AHHBIN C OrpaHudeHHeM
KakKoH-To mJiolna iu NONePeyHOro CCUCHHS, U SIBASETCH CKOPEe MpHeMOoM
JJsl YOpOLIeHUs pacuyera, ueM (puanueckum noHstHeM. llenecoobpasuo
AJISL TAKOTO NIpUeMa TEMIePATYPY HMEHOBATh «PaCcueTHOM».

4.2, Npnbavxennsle MeToAbl PeHICHHs TEIVIOTEXHHYECKOH
3ajauu

Pacyer TemnepatypHBIX TOJeH B CEYeHHH KOHCTPYKUHH B VCAOBHSAX
noxkapa IpH HeCcTallMOHAPHOH TeNJONPOBOAEOCTH OCIOKHAETCS CTeNeH-
HOHl 3aBHCHMOCTBIO TPEThEro H UeTBepPToro mopsigka koadduuienra
TeNNONepeaadl ¢y, OHPEATIAEeMOro IpH IepeMeHHOH TemmepaTtyvpe
¢penbl noxapa M TeMmeparype oborpesaemoil INOBEPXHOCTH, a TakKiKe
H3MeHeHHeM Temo(H3HYeCKHX XaPaKTepUCTHK MaTepHasoB NpH [DO-
fpese. Ha tennodnsnueckue xapaKTepUCTHKN BJAHSET TaKkKe COAepa-
H¥e Bnaru B MaTepuase KOHCTpyKUuH. Ilpu 3TOM B yCJOBHSX HHTEH-
CHBHOTO TENJIOBOTO BO3/AeHCTBUS [IPOHCXOAUT NPOLECC CYHKH KOHCTPYK-
BuH, CONPOBOXKAAMWINACS ABJCHHSIMH MaccomepeHoca. Ilpu Takux rpa-
RYYHBIX YCJIOBHSX pellleHHe HeJHHeHHbIX ypaBHeHHMH Dypbe NpeacTas-
fisier cOO0H CNOXKHYIO MAaTeMaTHUECKYIO 32124y ¥ IPAKTHYECKH BO3MOXK-
HO JIM1Ub FIPH BBeAEHHH B pacueT YIPOINAIOMIMX YCJOBUH:

3aMeHe rpaHHYHBIX YCJOBHH 3-TO poAa TPAHMUHBIMHU VCIOBHSIMH
l-ro poxa;

yCpenHeHHH KO3(P(UIHEHTOB TENJI00OMeHa;

Juneapusauuy ypasHeHuiyt Oypoe (4.4) m (4.5) nyrem BBegeHH#
¥ pacyeT NOCTOSHHBIX YCPEAHEHHBIX TeNNO(PH3HUECKHX XapaKTepHUCTHK.

~ YcpennenueMm Tenno(usnIecKHX XapaKTePHCTHK MaTepHajloB HeJib-
B 10CHTbCSE COBNMAJEHHS TEMIIEPATYPHBIX KPUBHIX HEJHHEHHOH H JH-
MefiHO! TennomMpoBOAHOCTH. DTH KPHUBBlE lIepeceKaroTest B OQHOH TOuKe,
BoN02KeHHe KOTOPOH 3aBHCHT OT TeMIIepaTypHl yCpelHeHUs Tenao(usu-
YeCKAX XapakTepHCTHK. JLis PAaCUETOB OrHeCTOMKOCTH BaXKHO, 4TO0HI
ga TOuKa OBlTa B Npelenax KpuTHdeckux rtemmeparyp 400—600°C.
Kak noxasasau nceaeposanuss BHUHWIIO MBI CCCP, nau6oaee vios-
#TBOPHTEAbHAS ANIPOKCHMANHS 2KCHEPUMEHTAJbHBIX HAHHBIX 110
WEKTUYCCKHM MNpeenaM OrHECTOHKOCTH CTPOHTENbHBIX KOHCTDYKIHHA
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JOCTHraeTcs NPy 3HAUCHHUAX TeIVIOPU3HUECKHX XapPaKTepPHCTHK Matc
PHaJIOB, COOTBETCTBYIOLIUX TeMIepatype 450°C.

- Has 3T0rO CIy4as NPH HEH3MEHHOM 3HAYeHHMH KO3((HIHEeHTa TeM
epaTyponpoBOAHOCTH JONYCTHMO MpeoOpa3oBaHue ypaBHeHHE (4.1)
1 (4.5) B JauHelluble Buaa:

AJist IBYXMEPDHOTO [OJd

~

- 2 2
N g, (22 o . (4.16)
ot ox2 ay?
JUISL OJIHOMEPHOTO IOJIst
N g, IT (4.17)

B 5Tux ypaBHeHHAX NPUBEACHHHIE KO3(QGHIHEHT TeMIepartyponpo
BOJHOCTH BBIYUCJAETCH MO (dopMyse

AL
Qpp== (4.18)
(c? +0,05p,)p.
rie A7 — cpemHnfi k03QGUUHEHT TEMJAONPOBOAHOCTH mpu  450°C,

Br/(m-°C); ¢ — cpemnuli K03hGdHIMEHT TEMJIOEMKOCTH MpH
Q t <
450°C, xx/(xr-°C); py— HayaJbHAg BecOBAS BJAKHOCTb MAaTe
B
puana, %; p.— oO6beMHAag Macca CyXOro MaTepHasa, Kr/m3.

YBennyeHHe PACUeTHOrO KOs GUIHeHTa TelIoeMKocTH ¢7  Ha Be
avyuHy 0,05p, ¢Bs3aHO ¢ HeOGXOANMOCTBIO yUeTa pacXo[a Telaa Ha Hc-
liapenue cBOOOJHON BJar, KOTOpas BCerja HMeeTcs B [Opax Marepua
Jia. KonnyecTBO ee 3aBHCHT OT OTHOCHTENbLHOM BJIaXHOCTH BO3AyXa.

HsMmepennsa noxkasand, yTo IPHMEpPHO TOCTe TroAa 3SKCIIyaTalkil
3/1aHKMs1 BJAXKHOCTb, HalpuMep, 6ETOHA B KeJe300€TOHHBIX KOHCTPYK-
WX He mpesbimiaeT 2%. JTy BeqHUMHY ¥ CJedyeT y4uTHIBATb B pac-
ueTax TeMmIlepaTypHBIX MoJefi Keae306€TOHHBIX KOHCTPYKIIHH.

Temnepatypa B noayorpannueHHoM maccuse. [Ipu pacuere npegea
OTHECTOHKOCTH CTPOHTENbHBIX KOHCTPYKUHH MO ypaBHEHHSIM TEIIONpPO-
BOJIHOCTH, CHOPABCAJIUBEIM JJisl IOJYOrPaHHUEHHOI'O MacCHBa, TeMIlepa-
TYypHOe MoJie NPHHEMAeTcs oJHOMepHBIM. I3ameHeHue TemmepaTyph
BO BPeMeHH IPOUCXOAHT TOJbKO B HOPMAJbHOM K ILIOCKOH TemJOBOC
IPUHHM AIOLIel IOBEPXHOCTH HANPAaBICHUH.

Tlonarue NOJYOTrpaHHYEeHHOTO MacCCHBa IipejlioJaraet, 4To B 6ecKo-

HCUHO yaaJleHHo# OT oforpeBaeMol MOBEPXHOCTH TOYKE OTCYTCTBYE!

n6

Hepenaj TeMIepaTypbl HE3aBHCHMO OT BpeMeHH H HHTeHCHBHOCTH Tel-
ABBOrO BO3HCTBHSA HAa 000TpeBaeMy0 NOBEPXHOCTD:

ot(+ oo, 1) —0, (4.19)
9y
iAu
t(+o00, 1) =t,. (4.20)

Hecrannonapuoe temneparypHoe NoJe, BO3HHKAlOUiee B HOJyorpa-
#WMCHHOM MacCHBe OT TEIJIOBOTO BO3LefCTBHS «CTaHAAPTHOTO» oXKapa,
UIPeesIeTCs ypPaBHEHHEM:

o= 1250 — (1250 —t)erf <V BmtX o)
2]/ QT
fl¢ X — paccTosiHHe N0 HOpMasau oT oborpeBaeMoll MOBEPXHOCTH 10

pacueTHO# TOUKM Tena, M; T — BpeMd, 4; K — KosdduumeHr, onpe-
jiesieMblll 10 Tab.i. 4.4 B 3aBHCUMOCTH OT OO'bEMHON MacChl CYXOro

MaTepHaJa.,
Tabauua 4.4
3 100
Per Kr/m U MeHee 1000 1500 2000 2300 2450
k ‘ 0,46 l 0,55 ‘ 0,58 ’ 0,60 ‘ 0,62 I 0,65
kY a,,+x
B ypaBuenuu (4.21) ¢yuxkuus suga erf ——LLtheACTaBHHQT

2Vt
rofoit TayccoB unrterpan omubor (pyHkuuio Kpamna). Ee 3nauenus
NPCAENSIOTCA B COOTBETCTBHH C AAHHBIMH HpuJa. | yueOHHKa.

[Tpu x=0 ypaBHenue (4.21) npeobpaszoBbiBaeTcad B QopMyJy BHAA:

2]/17

ITo ganusiM nccaegosanuii BHUMWIIO MBJ CCCP, oHa nossojsier
¢ OCTATOUHOH 171 NPAKTHKH TOYHOCTBIO OIpeNe]ATh TeMIepaTrypy
norpeBaeMofi MOBEPXHOCTH TJIOCKHX KOHCTDYKIMI TPU «CTAHZAPTHOM»
peXHMe Toxapa.

YpaBuense (4.21) naer yIOBJeTBOPHTE/bHEIE pe3yabTaThl MpH pac-
NgTe TEMNepaTypHBIX HOJed IVIOCKHX KOHCTPYKIHH, HMEIOLIMX KOHeu-

ton = 1250 — (1250 —t,) erf (4.22)
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Bi . y ) w2 Fo
+ sin —— | e— 1 . 428
”/1 Ml 6+k Vaﬂp ( )

Temmepatypa Heo60rpeBaeMoil IOBEPXHOCTH ONPENeiseTcs H3 ypaB-
Henus (4.28) npu y=0:

1 ’p
ton=to+ (1250—t,) (——~——~ + Aje~™M 0) . (4.29)

1+ Bi

Pewas nannoe ypaBHeHune oTHOCHTENbHO Fo, a 3aTeM U T, MOJYYI0T
¢bopmyay ana pacyera npeiena OTHeCTOHKOCTH IIOCKHX CIJIOLIHEIX
OTPpaXKJaOIKX KOHCTPYKIUHA NPH «CTaHAaPTHOM» NMOXKape N0 HPHSHAKY
IporpeBa HeoGOrpeBaeMOH MOBEPXHOCTH A0 PACUETHOH TeMMepaTyphi

B.Op-

=23 (4.30)

(6+kV ay, ) A
2 lg
W1 aup tB.np—‘to 1
1250—t, 14+ Bi

IIput tan,=180°C u t,=20°C ypasnenue (4.30) npunumaer caenyo-
HiMH BHI!

Ig Ar 1 . (4.31)

I+ Bi

a_ )2
mg Ok Y an )

10y 0,13—

[locnenoBarenbHOCTs pacyeTa OrHECTOHKOCTH OrpaKAAaiOMIMX KOH-
CTPYKILHI“{UHPH «CTaHZapTHOM» HOXKape MO NPH3HAKY MporpeBa HeoGo-
rpeBaeMOU MOBEPXHOCTH A0 PACYeTHOH TeMmueparypel t,,, IMoKasaHa
Ha pHc. 4.4.

L MHOrOC/IORHBIX CIIOLIHBIX KOHCTPYKUHE HpHBCIEHHBIH K03¢-
(PHIHEHT TeMIIepaTyPONPOBOAHOCTH @y, CJAEAYET ONpPEIeNATh N0 ypab-
HEHUIO:

n
Z anp,i(si
i=1
anp: - ) (432)
)
rae 6, — TOJMIIHHA CJIOS MaTepHuasaa, M; 0 — ToJamluHA KOHCTPYKIHH,

M; @upi ~— KO3((OHUMEHT TeMmepaTyponpoBOIHOCTH MaTepHasa,
COCTABJIAIOIEro i-fi CJaoH, M2/y.

A0

. UC§PaHble daHHbie
'/Z{ 3 04 ;,f‘)c;pg;K;gyn;

tyws 1,220°C;d
i
e ﬂgp

B e+ 0,00,)p,

1
J’L:ﬂz ll98 +g8Hn
1
Bi=%§;— (0+ K)l/ Qe
¥

M A=Y (BD) no npun.2

1

= (6 +KV )2 1
1=23221% 0 )Zg Tt
! 1250 -1, 1+Bi

Puc. 44, Cxema K pacueTy OTHeCTOHKOCTH

CIJIONIHBIX OTPaxAalIHX KOHCTPYKUHH 1O

NpH3HAaKy IIpOorpesa HeoforpeBaeMoll NOBEpX-
HOCTH JI0 pacueTHOH TeMIepaTyphl

Npumep. Onpepenuts mpefes] OTHECTOHKOCTH CINIOMIHON 2Kelie306eTOHHOH CTeHsl
tomuuHofi 6=0,12 M no nNpH3HaKy mporpeBa OGPATHOM OTHIO MOBEPXHOCTH O TEMIle-
paTyphl, mpeBblatomefi nepBoHavassHylo Ha 160°C. XapakrtepHcruku GeTOHA: 3anod-
HHTelb — KpPYIHBIH TPaHHUTHHIN IebeHb; o6beMHAass Macca B CYXOM COCTOSHHMH
p=2330 kr/M® HauajbHas BecoBag BJaXHOCTL P,=2%; cTenenr yepHOTH HeoGorpe-

naeMoit nosepxHocTH e,  =0,625.

Pemwenne 1. OnpemensieM HCXOZHHIE JaHHBIE:
Tengo¢H3HYeCKHe XapaKTepHCTHKH GeToHa ompelenseM 1o dopmyiaMm u3 taba 4.1

‘tpu TeMmnepatype 250°C:

AP ==1,2—0,00035t=1,2—0,00035.250=1,11 Br/(m-°C);

¢P ==0,714-0,00084t == 0,714-0,00084-250 =0,92 T3/ (kr-°C);

k=0,63, 3HaueHHe HAaXOAHM O Talbn. 4.4;
KOHEYHOe 3HayeHHe TeMIepaTypsl HeoGOorpeBaeMoi I0OBEPXHOCTH

ty =160+, =180°C.

OcraJbpBbie HCXOQHBE NaHHBE 3aJaHbl YCJOBHAMH 3a4a4H.
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2. Onpepensiem KO3(DOHUKEHT TeMIEPATYPONDPOBOJHOCTH:

) }\_C{) 1,11
anp == = ; =
(Cctp —{‘O’OSPB)pC (0,92+0,05-2)2330

=4,67-10—*(Bt-M?) /&I ==0,00168 wm?/y.

3. Bouncasiem Koath@unuenT rTemionepeiaun ¢ HeoBorpesaeMoli TOBEPXHOCTH
Ul =4,849¢,  =4,849-0,625=10,425 Br/(n2.°C).
4. HaxozuM Kpurepuil Bi:

10,425 [ ——
Biz—_ﬂ_f— (0,1240,63) V 0,00168 =1,37.

5. Ilo nafigenHoMy svauenuio Bi M3 npua. 2 maxonum:
pi=2,14; A;=--0,655.
6. Haxonum npesien OrHeCTOHKOCTH CTEHBI

(0,12--0,63 ¥ 0,00168 )2 — 0,655

=23 lg - 2,2 u
2,142.0,00168

IpuGnuxenuplit pacuer TemMneparyp PasHOCTHbIM meToMoM Lmup-
Ta. Meron HlMunra ocHoBaH Ha pellleHHu JuHeAnBIX ypasuenuit Oypbe
(4.16) u (4.17) B KOHeuHBIX pa3HOCTsX. Ero neneccotpasno npuMensith
B TOM Cjlyyae, KOrJa HeJb3s HCHOJB3CBATH AHAJHTHUECKHE peHleHus
ypasuennii @ypoe. Meroj NMO3BOJIAET NMONYUHTH YAOBJCTBOPATEIbHOE
COBNIaJIeHHE TEeMIIePATYPHLIX MHOJIEH 1O CEYEHMIO KOHCTPYKIHE IIpH
yCpe/HeHHBIX 3HaUeHHAX TeIVIOPHINUCCKHX XapaKTEPUCTHK MaTepHaJ0B
# KO3((OUUUEHTOB TelJooOMeHa IOBePXHOCTEH KOHCTPYKILE ¢ OKpY-
xKawue# cpelod 1 sHaueHHax KpUTepust Pypbe A5 NIOCKUX KOHCTPYK-
uuil (OAHOMEpHOE TeMIepaTypHOe HoJie), MEHBUIUMX | paBHbX 0,5 Ans
CTEepPXKHEBHX KOHCTPYKHHH (IByXMepHOe TeMIiepaTtypHoe noae) — 0,25,

[Tpu OfHOMEPHOM TeMIIEPATYPHOM IOJIE OIPAXKAAIOUIYIO KOHCTPYK-
1Mo pasbMBaOT Ha pAJ JeMeHTapHHIX ci0oeB Ax (puc. 4.5). [locae
3TO0TO I1pHu Fo=0,5 nHaxoaar uxHTepBad BpeMeHH AT, uepes KOTOpBIi cae-
IyeT BBIYHC/IATD TEMIepaTypy Ha TPAHULAxX CJOeRB:

E:O:_‘fi;f*_ - 1 (4.33)
OTKyaa
2
Ar:_:@;iw__ , (4.34)
Llig

62

O-x
X AX A% AX

A fA“AI

Puc. 45 CxeMa K pacyeTy TEMIepaTypHOre MHond Or-
pazjaioiliell KCHCTPYKIUK

JLJts1 MHOTOCJIORHBIX CIVIOMHBIX KOHCTPYKIUE TPUBeAeH b Kosbdu-
HHEHT TeMIepaTypPOIPOBOXHOCTH ONpeJeNsiorT Mo ypaBHeHuo {(4.32).

TIpu pelreHun 3aaaun HeOOXCIMMO pacCHo1arath JIAHHLIMH 1O H3Me-
HeHMIC TeMIepaTypsl BO BpeMeHH Ha o0orperaeMol INOBEPXHOCTH.
Ipn «craupapTHOM» HOXKape ce SHAYCHHE ONPE/IeIfeTCa N0 YpaBHe-
Huo (4.22).

Temnmeparypa B CJI0AX KOHCTPYKIMH 34 EPeMs T ONpeNensercs Kak
¢pennee apadMeTHUECKOe 10 3HAYSHHSM TeMIeparyp Ha TPaHHIAX npe-
ABIAYIEre i HOCHAEAYIOIHX CIOeB Ha MOMenT BpeMend (1—At):

t(i#Ax) ("C—A't)+t(l‘i‘AX)( T-A T 4 35)

ti,": = o ’ ( i
rie ti, - TeMHepaTypa B KOHIE i-ro CcJIOSE B MOMEHT BpEMEHH T, CC,
t(i-Ax)(’C-A =y TEMHepaTypa B KOHIE Hpe;{bl}lymel‘o CJa09 (Ha‘{aﬂe

i-to caoa) 3a Bpems (1—AT), C ; t+an(c-ac) — TeMIeparypa

B KOHIle TTOCJIeYIONIEro ¢JI0s 3a BpeMs (t—At), °C.

Temneparypa Ha HeoGorpesaeMol CTOpOHE KOHCTDYKUHH Olpejesis-
ercs o dopmyae:

ta.n T ‘___tu.u( T—-A Ty +

2At hlteean s — tenct-a1)) — Gaa (tan r-an— 1) A (4.36)
pcAX2 Ct .

#-
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rjae t“» — TeMlepaTypa HeoOorpeBaeMoll IOBEDXHOCTH 3a BPeMs T,

; tamr—ar, — TeMmmepaTypa HeoOOrpeBaeMOH NOBEPXHOCTH 34

BpeMs (t—AT), °C; to—ar, r — TeMOeparypa B Hauaje HOCJeIHErO
CJI0si 34 BpeMd T, °C; to — HayaJbHas Temuepatypa, °C.

B ypaBHeHnu (4.36) ko3P PHINEHTE TENNONPOBOAHOCTH A¢ U TEILIO-
€MKOCTH C,; ONPEeAEeNATCA NPH CpefHel TeMIiepaType NOC/AeHEro Ca0s
3a BpeMs (t—At), a k03pPHLHEHT TelIonepesaun a,, Mo GopmyJie
(4.11) npu TeMmueparype HeoGorpeBaeMo#i NOBEDXHOCTH 3a BpeMs
(t—A7).

IIpumep. OnpenennTs npefes OTHECTOHKOCTH CIVIOLTHOH 3Kes1e300eTOHHON  CTeHb!
touEHOH §=0,12 M w0 mpu3HAKY NpOrpeBa HeOGOrpeBaeMOH MOBEPXHOCTH AO TeMIie-
paTyphl, IpeBblllamoliell nepBoHauaabyylo Ha 160°C. Xapakrepucruku GeToHa: 3amod-
HUTEJb — KpPYNHHE TIpaHATHHE mebeHb; o0beMHAss Macca B CYXOM COCTOSTHHE

==2330 Kr/M®% sKCTJIyaTalHOHHAst BeCOBas BJaXKHOCTE P =2,0%.

Pemenue 1. OnpemensieM HCXORHHE [AaHHHIE:
Teropu3ndecKHe XapaKTepPHCTHKH GeToHa oupejienseM nmo dopmyaam us tabu. 4.1

npu rtemmeparype 250°C:
AP =1,2-0,0035t=1,2—0,0035-250=1,11 Br/(m-°C);
¢ =0,7140,00084t=0,71+-0,00084 250 =0,92 xLx/ (xr-°C);
. - AP _ 1,11 -
(P 40,05P,)p, (0,92+4-0,05-2) 2330

=(,000467 (BT M?) /k1x=0,00168 M?/u.

2. Pas6uBaeM ceuyeHHe KOHCTPYKIHH Ha 4YeTHpe CJO,

C TOJIMHOH KAaXKIOTG
Ax=0,03 M, 4 onpejenseM HHTEPBaJ BPeMeHH:

e B 00009
o, T 2.0,00168

o.p

=(,268 4.

3. o ypaBrennio (4.22) onpesensieM TeMIepartypy oforpesaemMoil MOBEPXHOCTH.
3uauenue kosdpduunenta k=0,63 maxoaum uz taba. 4

TIpn tv=0,268 u:
. 0,63
t, n=1250—(1250—20)erf{ —————— | =507°C,
‘ 2 V70,268
0,63
rae = ———————=(,6; erf=0,604 (npux. 1).
2V 0,268

Tpu 1=0,536 u:

t, y==1250~(1250—20)erf
* ( 2 V0536

3
_Oﬁ_) __688°C.

Jlanusle 1O TeMmepaType oOorpeBaeMoli INOBepXHOCTH 3aHOCHM B rpady 2
Taba. 4.5.
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Tabauna 4.5
T 4 tom LIS b _aax ti _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
1,34 885 517 272 116 71
1,61 911 579 317 172 104
1,88 937 614 376 211 133
2,14 961 657 413 255 161
2,41 980 687 456 287 185

4. Tlo ¢opmyse (4.35) omnpedenseM 3HAUEGHHS TeMIEDATyphl Ha FPaHHIAX CJOEB.

5. OnpenensieM Temmepatypy HeoforpeBaeMoil HOBEDXHOCTH NO ypaBHeHHIO (4.36).
Mo panreiM Taba. 4.5 npu 1==0,268--0,804 u ypasuenne (4.36) npUEHMAaeT CJAeLVIO-
WHA BUA:

t =t =20°C.

au,T B.IO(T—AT)

Mpn 12>1,07 u Heo6X0AMMO JJIsl KaX/JOr0 NEpHOJa BDPEMEHH BBIYMCAATE A,
“ aH.n'

_ 20420
2

Ilpu 1=1,07 u: tcp =20°C;

A, =1,2—0,00035-20=1,193 Br/(m.°C);

¢, ==0,7140,00084.20=0,727 xJlx/(xr-°C);

273
ban 273 —737
: ) \ 100
o, =0 4o, =15"Y 1, —20 +567¢, / —0;
tyq— 20
-0,268-1,193 (81—
fyacmior =20 2:0.268-1,193(81—-20)

2330-0,0009-0,727

3 3. 1851 . 65



TlonyueHHOe 3HAaUeHHe TeMIepaTypsl 3aHOCHM B nocieuiow rpady Taba. 4.5.

1874-46
2

B sTOM cayuae =116°C.

t(é—Ax)1=i,3lx =

- 81446

Mpu 1=1,34 w tep= =63,5°C;

2, =1,2—0,00035-63,5==1,178 Br/(m-°C);

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

73 4
201273 N 737
S 100

t, n=15 %)/ 46—20+5,67(0,64—0,00045-46) = /20 =

=8,3 Br/(M2-°C),
rae €, ,==0,64 —0,00045t, . (mo Taba. 4.3);

1,178(116—46)—8,3-0,03 (46—20)
0,763

ten, et ==464-0,256 ~71°C;

_ 272471
2

to_agy =161 ~172°C u 1. 1.

Ipn 1==2,41 u t, ==185°C. Hnrepnoisuneil HaxoinM:

H@~—=2,4 .

[Ipy AByXMepHOM TeMIePaTyPHOM II0JIe HA CEHeHHEe KOHCTPYKIHH
HaKJaJBBaeTCs CeTKa ¢ pasMepaMu stuelikd Ay. PacueTHbii uHTepBal
BpeMeHH At HaxXoIaAT Ho QopmyJie

2
At= —Ay——- .
4a, ,

(4.37)

Temnepatypy B Y3/0BBIX TOUKAX CETKH YePe3 HHTCPBAJ BpeMeHH At
HaXOAAT KakK cpeiHee apudMeTHUECKOe 3HAUEHHi TeMHeparyp B COCel-
HuxX yaaax. Tak, uis yana 5 (puc. 4.6) dopmyna wuMeer CIeAVIOUHH
BUI:

t — tz(T—A ":)"r‘té(T—AT)‘JY‘ts<T~A:u+te(’c—AT)
4

(4.38)

B
A
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Puc. 4.6. CxeMa X OUpenesieHUIO TeMIe-
DaTypsl B Y3JOBHIX TOYKAX NpH JBYX-
MEpPHOM TeMIEpPaTypHOM MoJe

Bo Bcex cayyanx 3ajaua pellaercs NPHMEHHTEJNbHO K IDAHHYHBIM
yesosusm 1-ro poxa. Ecam temmepatypa oGorpeBaeMOil IIOBEPXHOCTH

He 3aana Kak QyHKIHA BpEMEHH, TO ee onpeneﬂmor MO 3MIHPHYECKHM
jopMy.1aM.

4.3. Pacuer temneparypHbix nojeii ¢ nomouisio IBM

HepocrarkoM pacuera TeMOeparTypHbix I10Jefi B KOHCTPYKIMSX
§ NOMOILBIO AHANHTHYECKHX 3aBHCUMOCTEH SBJISIETCH €ro NpHO/IKeH-
BCTh BCJACACTBUE YCDeNHEeHHS TeIJOPH3AUECKHX XapaKTepHCTHK Ma-
MpHaJIOB KOHCTPYKIHH U KO2(DPHIHEETOB Tennoo6MeHa HX IIOBEpXHO-
@reil c oxpyxarwmell cperoi, a TaKxe HeBO3MOXKHOCTL NOJYUEHHsI pac-
@ribix QopMmyJa AJs KOHCTPYKLUUA cO ca0KHOH KoHdyrypauuefl mome-
gqﬂoro CedeHHd, HalpuUMep, KOJOHH H 6aJI0K ABYTABPOBOIO CeUCHHS.
eroj llIMuaTa, XOTs U MPpUMeHHM AJIs pacueTa TeMIepaTypHOro MoJist
B onepeyHoM CeyeHHH KOHCTPYKIMH M1060f KOHMUTypalUMH, SBJAsSeTCs
KXe NPUOTHMKEHHBIM H3-32 YCPEeJAHEHHd TeNao(H3UUECKHX XapakTe-
PHCTHK MaTepHasoB.

OTMeueHHBlE HEOCTATKA YCTPAHSIOTCS TIPH MCHONL20BAHUE MaIIiH-
#oro pacuera, KOTODBIi [T BOSMOKHOCTb ONPENCNUTL TeMIePaTyPHEIe

VI TIpK BHEIHeH H BHyTDPeHHel HeJUHEeHHOCTH TENioNepeaauy Npak-
g!IECKH B J106BIX KOHCTPYKUIUSAX NPH JIOOHX TPaHHYHBIX YCJIOBHAX.

MamnHHEE pacuer OCHOBAH Ha MCHOJNb30BaHHH ypaBHeHuil Oypse.
BanGosee npocTeiM Ui noHKEMAaHUSA (QU3NYECKOH CYUHOCTH TeIJIoNepe-

MU DA3HOCTHBIM METOJAOM 4BJISIETCS METO/ 3JeMeHTADHBIX TellJIOBBIX
ancoB A. Tl1. Bauuuepa. [IpHMennTeIBHO K pacueTy OTHECTOHKOCTH
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CTPOUTEJIbHBIX KOHCprKHHﬁ 3TOT MéTOlI 6L YyCOBEPHICHCTBOBAH TIyTeM
y4yeTa B PaCYETHBIX YPaBHEHUSIX BJIUSIHUSI HAUaJbHOHU BJAXKHOCTH MATe-
pxaJioB, Macchbl U pPasM€E€poOB apMarypbl U cTajdbHblX 3JIEMEHTOB Ha TEM
nepaTypHoe 1moJie B C€YeHHH KOHCprKIlI/Iﬁ C NIpuMeHeHHeM MeTaJuJla.

KosindecTBO H BUJA YPABHEHHH ajArOpUTMa pacdera 3aBHCHT OT MHO
rux (GaKTOPOB: CeyeHHs, KOHCTPYKTHBHOIO HCIOJIHEHHUS, Coco6oB 060
rpeBa KOHCTPYKUHH, Ha4aAbHBIX K TPAHHYHBIX YCJIOBHH H T. I.

[puHUMIIBL COCTABJEHHS] YPaBHeHHH a/nropurMma pacuera Ha IBM
pPacCMOTPHM Ha MpHUMepe MPHMEHEHHS ero A/ cjayuas IJIOCKOH CIIow!
HO#l KOHCTPYKIIHH.

O6myio TOJMIIHHY KOHCTPYKIHH PasOHBAIOT HA PsiL 3JIeMEHTAPHDI
cioeB Ax (puc. 4.7). 3arem COCTaB/SIOT ypaBHEHHs TeNJIOBOro HaJaii
ca s KaxXJOro PacCyeTHOro CJIOsA, U3 KOTODPHIX HOJyualoT (QopMysu
JJisl OTpeJIe/IeHUsT TEMIEPATYPLl B 3THX CJIOSX Yepe3 PacyeTHBIA HHTE)
Bas BpemeHH Av. PacuerHble TeMmIepaTypHble TOYKH PaCIoOJaraiorcs
Ha HapyXIBIX MOBEPXHOCTAX KOHCTPYKIHH M IPAHUILAX 3J1eMEHTAPHDIX
CJIOEB.

Tpu cocraB/eHUH pacueTHBIX YPABHEHHA NPHHHMAIOT CJEAYIOLLIC
NpPENNOCHJIKH 4 JIOMyLIeHUs:

g 1

n-1 n n+l

Puc. 4.7. CxeMa K pacueTy TeMiepaTyp B Orpaxpawouiel
KOHCTPYKIHH ¢ ToMmombio IBM
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nepejaua TenJa 3a CUeT BJaronepeHoca OTCYTCTBYeT; CBOGOJHAaS
plara uernapsercd B CJI0sX MOCJAeL0BATENbHO [0 Mepe NporpeBa HX JO
remnepatyphl Kuilenus Boanl 100°C; o6pasoBaBuuuiicst nap ypassercs
B CTOPOHY 06OTpeBaeMOll HOBEPXHOCTH, T. €. HABCTPeuy TEIJIOBOMY NO-
TOKY;

TeINIO, MOCTylallee B 3J1eMEHTAPHBIH cJ10fi, pacxoayercsa Ha HCla-
pexue cBOOOAHON BJIaru B Nopax MarepHasa M Ha yBeJHUYeHHe TeIIoco-
AepKAHUS CJOS;

pacupeeseHue TEMIEPATyp MO TOJILMHE 3JeMEeHTapHOrO CJOS NpH-
HUMaeTcst IPSAMOJIMHEHHBIM;

H3MEHeHHe TelJo@u3uYecknX CBOHCTB MaTephana HPH Nporpese
KOICTPYKIIMH yUHTLIBACTCH BBeJEHHEM B ypaBHeHUst GopMya Buja:

A=A+ Bt. (4.39)
c,=C+ It (4.40)

KosddullneHTH TEeNJONpoOBOZHOCTH A, H TENJOEMKOCTH C, MOJIIKHEL
pnpeaenAThCs IPH CpeAHell TeMHOepaType cios. BMecrte ¢ Tem aHaaus
shaveHu# ONBITHHX KO3pduunentos A, B, C, n [ (cm. Taba. 4.1 u 4.2)
flokaspiBaeT, 4TO HEKOTOPOe OTKJIOHEHHe TeMIepaTyphl OT HCTHHHOH
e BJIMAET Ha pe3yJsbTATH pacuera, TAK KaK 3HaueHHs KO3(hUIHEHTOB
B u Il B cpenneM Ha Tpu nopsiika MeHbile 3Hauenuil A u C. [ToaTomy,
€ LeJbI0 YOPOLIeHHsI pacyera, Ay H C; ONPEAENSIOT IIPH H3BECTHHX 3Ha-
MeHHAX TeMNepaTypHl Ha TPaHULIAX 3JeMeHTapHBIX CJOEeB.

Pacuetnyio popMyy AJs onpeneneHusi TeMIepatypsl o6orpeBaeMoi
NOBEPXHOCTH tox A - NIOJNYYAIOT U3 ypPaBHEHHS TEIIOBOTO 0asaHca HOJy-
?ﬂoa Ax/2 ¢ naowanpio TENIOBOCIPHHUMAIOILEH MOBEPXHOCTH, PAaBHOM

M2

tom (ot o) AT — 22t (¢ Lomdbi o
X
) A
=CPe X (to.n,A T _to.n)+QB’ (441)

Tae t, . — Temnepartypa okpyxaimeil cpenanl, °C; Q, — pacxox Temaa
Ha HcnapeHHe cBOGOXHON BJIaTH B NOPax MaTepHaJja KOHCTPYKHHH,

kXK.
C yuerom ypaBHenu#t (4.39) u ‘(4.40) uMeeM:

“0.“ (to.c—'to.n)AT - 24 ( .A—i—B:[.g_n_ﬂ)( tOAn — t0»11+tl —
Ax A )
Ax
=P 9 (C +ﬂto.n) (to.n,A-; _to.n) +QE (442)
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Peluenne nociefHero ypaBHeHusi OTHOCHTENbHO BeMHUHHbL tomA-
NPEACTABJACTCA B CIAENYIOILEM BHe:

Co (to.c__to,n )AT—_[A (J{o.n_tl )+O,5B (t(;zn— t%)] AT _— Q“
Lnn,A::to,n‘*— Ax

0,50.Ax(C+Dt,r)

(4.43)

IIpu «cragiapTHOM» TEMIEPATYPHOM DEXKHME NoyKapa BeJHUMHG
doc M G n OTIPEARNIAOTCSH, COOTBETCTBEHHO, 0 ypaBHeHusaM (4.7) u (4.8).

Pacueryio Gopmysy AJs BEIYHCIEHHS] TEMIEPATYPHl BO BHYTPEHHHY
CJIOSIX KOHCTPYKLHH MOJMYdYaloT H3 ypaBHEHHS TEINIOBOTO fajaHca CJos
ToNmHUHOR AX (cMm. puc. 4.7):

AvB bt Y gy AT g plette ) AT
2 Ax 2 Ax
— 0.Ax (C4-Dta ) (faar —ta) + Qu. (4.44)

Pewenne ypaBHeHHA (4.44) OTHOCHTENBHO BEJHUMHBI nar Hpei-
CTABAsIeTCS B CJAENYIOILLEM BHJE:

At

o LA (2t ) H05B(t 21— 203 +tee)] — Q.

tn,AT:tn+

0.AX (C+Dty) .
(4.45)

Temnepatypa neob6orpesaeMoii NOBEPXHOCTH ONpeACAAeTCS U3 ypan-

HEHUs TENJIOBOTo 6astanCa i-ro MOJYCaost TOAUIHHON

‘[\"‘{‘B &1—3—1:3,:1 tifi_“ tl~1+tﬁ,n ZAT —
2 2 Ax

(cm. puc.4.7):

Tyt (tu,n - to) AT+

+pe ax (C+Dtan) (tuna: —tun) +Qu (4.46)
OTKYJia:
At 9 9
o LAt —tea) +08B (1 Fi—t5)] —
tler,A".T = tﬂn + — P

0,50.A% (C+Dty.r)
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— Qg g (tu.u - to) At — QB
0,50.Ax (C+Dt. )
rie KooQ(QUIHEHT TEIVIONEPESAYH Oy ONPEAE/ISETCS O yYPaBHEHHUIO

(4.11) ¢ yuerom dopmyn (4.12) u (4.13).

[Ipu TeMmepartype cJiOeB MeHblleH, 4eM TeMIlepaTypa KHIIeHHs BO-
e, T. €. o tn; tan<C100°C; pacxoa Tensa Ha HarpeBaHHe CBOGOJHOMN

BJIATH B nopax MaTepHa.ﬂa y‘II/ITbIBaeTCH, COOTBETCTBEHHO, (pOpMyJIaMH
(4.48) — (4.50) :

AJdd TIepBOro NoJayCjaod:

—>

, (4.47)

Ax P
[ a— e C to.u T,—toAn = ey 4.48
Y 9 100 p(tona )=Q ( )
A1 BHYTDEHHHX CJAO0EB:
p
AX——E—C  (thaz — 1) =Q4, 4 .49)
pAx—s o (taa )=Q (
AJis TIOCJEAHEro MOJyCJOs:
Ax P
c ——c tn,n ’C_‘"tmn = ey 4.50
Y 9 100 p( A ) Q ( )
rne P, — HauasnbHas BecoBas BJAXKHOCTb MatepHuana, %; c,=4,19 —
TenaceMrocTh BoAab, KIx/(kr-°C).
C yuerom dopmyn (4.48) — (4.50) ypasueHus (4.43); (4.45)

H (4.47) 3amuulyTCsi, COOTBETCTBEHHO, B BHJE:

a1 At
Gon(toe —ton) AT —[A (tox —t:) +0,5B (tola—t1)]—=—

».n tzto.n_!“ )
A 0,50.A% (CDt, .1-0,0419P,)
(4.51)
.[A(tn—l"”‘Qtn""tn'*"l )+075B(t ngi _2tn+tn-i2-l ] A
boac=tat Xy
0eAx (C+Dt,+0,0419P, )
(4.52)
At
(At —ta) +05B(t 12 —Hi)] o —
tmn,AT:tn.n"i_
0,500A% (C + [ltsa+ 0,0419P,)
— Og.n (tﬂ.ﬂ—tO)AT (453\)




IIpu HOCTHIKEHHH B CJIOSIX TeMIepaTyphl kumeHHsi Bogs (t=100°C)
CJIeyeT YYHTHBATH IOTEPH TCIIa Ha mapoobpasoBaHue Bjaard. B atom
ciayuae BeJHYHHY Q; B ypaBHeHUsX (4.43) u (4.47) cienyer onpenensits
mo dopmyne (4.55):

Ax P
== ——— T, 4.55
Q=p 2 100 (4.55)
rie r=2257 xJIx/kr — remiora napoo6pa3oBaHus BJAATH IIPH TeMIepa-
type 100°C u gasaeruu 105 [1a;

AN CpeaHHX CJI0EB!:

Qe=p.AX 1%’6 I. (4.56)

Tlpu cocraB/jeHun aArOPUTMA pacueTa CAeAyeT HMETb B BHAY, YTO
peasbHOE BpeMs HarpeBa cuosi 1o temmneparypel 100°C Moxer He coB-
nacth Co BpeMeHeM, KpaTHEIM At, # 9BM MoxeT NpomycTHTh AaHHHBIA
sTan pacyera. B mpakTHYeCKHX pacyerax Ipejesa OrHeCTOHKOCTH KOH-
CTPYKIUA Ilefiecoo0pa3sHO pacxoj Temja Ha NmapoobpasoBaHHe BJari
VUHTHIBATh NPONOPLHOHANBLHO [PHpalleHHIo TeMIepaTyphl B CJoe
3a At npu ee 3HaueHusx or t, 1o t=100°C. B srom ciyuae pacxox Ten-
Jla Ha HarpeBaHUe W HCIapeHHe BJarH 3alHCHIBAeTCH B CaAelYyIOIIEM
BHJE:

AJid HepBOoro Imoayciosn

Ax pn Ax P. to.n AT —to.n
1 — Pe C J[o.n *_—to.n + 0c T ——
Qu=pe == 7qg G (lomas ) TP Too ( 100 — ¢, )
(4.57)
171 BHYTPEHHHX CJIOeB
p P tnA’ tn
o= Do AX —=—= ¢, (1, At — 1a) F0AX —= b : (4.58
Qr=pelx g Collnas =) Foedx 744 ( 100 —t, ) (458)
AJig TOCAeAHero HOJIYCJIOH
Ax P Ax P tamat—tan
87 Pe —¢ tH.H ——tH.H [ - T mR =
O=0e 5 Tag & (fmar —hen)F0e =57 T ( 100 —t, )
(4.59)

[Tpu t,=20°C: r=2257 g[lxk/kr u c¢,=4,19 xJx/(xr-°C) ypas-
Henua (4.57)—(4.59) npeo6pasoBHIBAIOTCA, COOTBETCTBEHHO, B CJCAYIO-
WHH BHUA:
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Q:=0,50.Ax(tsnar—tor)0,324P,; (4.60)
QB:pcAX (tn,A’I_}[n)O,324PB; (461)
Qu=0,50c A% (ti.u Ar—1tnn) 0,324D,. (4.62)

C yueroM mocjegHHX paBeHCTB (QOPMyJaBl aJropuTMa pacuera
CIVIOIIHBIX  OTPaKAAWUIAX KOHCTPYKUHH TPH fo4; tn U tso<C100°C
BpeacTaBasiOTCd B CAEAYIOIEM BHIE:

booar=1, ot ATy wAX (to.o—tos) —A (ton—t,) —0,5B (to —17 )]
. p.Ax?(C+Dt, ,+0,324P,)
(4.63)
2 2 2
bty ATA 2t 4 te) $05B (1na 210 £ 1ad))) (464

0.Ax2(C+Dt,4-0,324P,) ’

4‘QAruxaiﬂ-—mﬂ>+4x5B(u34-—tf@-—amnAxﬁ&n—dnl
p.Ax?(C+4Dt, ,+0,324P,)

‘n,n,A::tsAn

(4.65)
B pacuerax Ha OrHECTOKOCT: KOHCTPYKIHH NPH tou; ta; ts>>100°C
fpunnmaercst P,=0.

Hasi sakaouantenasHoit craaun moxkapa (npu t,.<t,n) ypaBHeHHE
fyensosBoro 6anaHca s NePBOTO MOJYCIOS NPEACTABJASETCS B CJAEAYIO-
‘WeM BHAE:

b (C4Dlon) (lon—tomas) =
t(}.n+t1 t()n+t1 QAT
—_— A—I—B - ‘—t +a0.u to.n—'to.c AT, 466
OTKYy1a
. N 2 .2 .
b et 2ATA Q) £ 0SB (et m s (oato )] ()

: p:.Ax2(C+Dt, )

Caeayer UMeThb B BHAY, YTO PEKOMEH/IyeMbIX 3HAUEHHH «, , Ha craje
TeMNEPATYPHOTO pexkuMa B HacTosmiee BpeMs He uMeercs. OHU MOryT
QLT ONyueHB NPH aHAJAN3€ SKCIHEPHMEHTaAbHBIX IAHHBIX C TIOMOUIbIO
YpaBHeHus:

%u _ 0eAX2(CH450D) (to.nr—tomas)— 247 (A+450B) (toa—t,)
0,5 QATAX (to,u_tK).C)

[ T3 73
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HOnst pacuera TeMIEpPaTypHOIO N0Js B CEYEHHH Orpakiap-
HIIHX KOHCTPYKLUHH IPH OJHOMEPHOM TeIJIOBOM MOTOKE NMOJYUEHO YeThl-
pe ceroudnix ! ypapHenusi (4.63)—(4.65), (4.67). Te mnpeanochlaky
H JONYIIEHHs, KOTOPHe HCIOJb30BAJHCh IIPH BBIBOJE 3THX (opMyd,
MOTYT\ZaThb HAaKOIJIEHHE MaJbIX MOTPEIIHOCTeH, TMPHBOAAILHKX K HEyC-
TOAYHUBOCTH PELIEHHS ¥ KO BCe GOJbIIEMY YAafeHUI0 ero OT HCTHHHOTO
10 Mepe pocTa BpeMeHH T.

YcTOHYHBOCT @JTOPHTMA pacuera ofeclHeudBaeTCsT HPAaBHJILHBIM
BHIOOPOM pacuyeTHOro HHTepBaJia BpeMeHdu Av. 3ajaya npu 3TOM CBO-
JIUTCA K ONpelesIeHHI0 B3aMMOCBSI3H BCeX MNAapaMeTPOB, BJHUSIOUINN
1a OTBICKMBaeMy0 BeJHUYdHY. Tak, B3aHMOCBSI3b HapaMeTpOB, BJIHSIO-
IMX Ha ONpejesieHHe TeMIepaTypbi 060TpeBaeMOf# MOBEPXHOCTH, BBISB-
Jasiercst 3 ypaBHeHHus (4.63), IPeACTABAEHHOIO B CAEAVIOIEM BHAE:

At At

Uo.nAT (to.c—toq) + A X (ti—tox) +0,5B (t7—t o) =
X

- &QAL- (C-Dt, +0,324P, ) (lowar—tia).  (4.69)

M3 ypaBaenus (4.69) umeewm:

A% 4 p05BAT Y

X Ax

QonAtt, o+ A

p.AX

= 2 (C+Dt0,n+0>324ps) tn,n,AT, ; (470)

AT | 405B 2T 12 -

X Ax

o uNtlon+A

peAX

(C+Dt, .+0,324P,) 1. .. (4.71)

Pemenue ypaBHenus (4.71) ornocurenbHo At npejcrasisiercst Gop-
MyJIOH:

AT': pCAX(C—i—DtAOH_{(_)OS,;QtL}PB) (472)
2( o n + + ’ 0.11
Ax

\

HpPI pelIeHHH 3aJauyd HeCKOJbKUMH YPaBHCHHAMH, ‘llTO HMEeT MeCTO
B HaileMm cjy4dae, B3aHMOCBS3b HHTEPBAJIa BPEMCHH At ¢ Be&JHYHHAMY,

! CeTOUHHMH HAa3bLIBAIOT ypPAaBHEHHsl, CBA3LIBAIOLIHE 3HAYEHHS MCKOMO# (QyHKIuH
B y3/1aX IPOCTPAHCTBEHHO-BPeMEHHOMN ceTKd (B i-fi TOuKe HJM cjoe 3a n-i HHTepBas
BpPeMeHH).
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BXOASIIHMH B ypaBHeHHe (4.72), NoJKHA YJOBJIETBODSITH BCEM YpaB-
HEeHMsIM AJrOpUTMa pacuera.

IMTonoGHBIE aHAJMK3 OTHOCHTENLHO BEJHYHHB AT APYTHX CETOUHBLIX
ypaBHeHHH, BXOASUIHX B CHCTEMY pacuera, NOKa3biBaeT, YTO HHTEpBAJ
BpeMeHH At ABJIsgeTCs NiaBalouieli BeqnunHoN. Ero Hanmenblilee 3Havue-
Hue, HeoO6xoauMoe i oOeclleueH sl YCTOHUHBOCTH aJrOpUTMa pacdera,
clAeayer ONpefesaTh U3 ypasHeHusa (4.72) 6e3 yuera BJIaXKHOCTH Mare-
puaga:

AT: pcAX(C+Dto.u) (473)
A-4-0,5Bt,
2 a(!.ll T T T
Ax

s onipejeseHusi MaKCHMaJbHO JONMYCTHMOTO 3HAauUeHHS HHTepBaJa
BpEMEeHH HaXOJAT AT Npi MHHHMAJbLHBIX H MAaKCHMaJdbHBIX TeMIepaTy-
pax, KOTopble BO3MOKHBI B pacyeTe. 3a PACUETHYIO BeJHYHHY HPH 3TOM
NPUHHMAIOT MHHHMAJbHOE 3HAYEHIIE.

Jast «cranpaprHoro» teMmneparypHoro pexuma BHHUHIIO MBI
CCCP peroMeHIyeT 3Ty BeJH4HHY onpeneiasts npua t,.,=1100°C
H 0o.. =300 Br/(M2-°C). B atom cayuae ypaBHenue (4.73) npeacraniisi-
eTcsl B CJejyiolleM BHJE:

0.AX(C+1100D)
A+550B

Ax

A=

, (4.74)
2| 350+

rie kosdpduuuentst A, B, C, D onpeneasiiores no raba. 4.1 wau 4.2
B 3aBHCHMOCTH OT BHJAA MaTepHana KOHCTPYKILHH.

mama 5
OCOBEHHOCTH PACHYHETA NPEAEJIOB OTHECTOUKOCTH
JKEJE3OBETOHHDBIX KOHCTPYKLUH

5.1. Craruyeckun onpeaesHmble H3TMbaeMble KOHCTPYKUMH.
OO0inee pelleHHe CTaTHYECKO# 3amaun

O6uive NMOJIOXKEHHs pacueTa HAa OrHECTONKOCTb CTPOHTENbHBIX KOH-
CTpyKLHH, paccMoTpeHHble B § 4.1 yue6HHKa, IPUMEHHUMBEL H K KeJ1€30-
ferorHbIM KOHCTpYKUHAM. OHAKO UMEIOTCH TAKME, Y KOTOPLIX Ipeies
PrHECTOHKOCTH MOKeT OBITh Onpedes]eH N0 KPHTHYECKOH TemiepaTtype
CTaJbHEIX 3JEMEHTOB, YTO CYLIeCTBEHHO YNPOILaeT METOAMKY pacyeTa.

H3BecTHO, HampuMmep, 4TO CTAaTHYECKH OMNpefesHMble H3TubaeMble
Keste300eTOHHBIE KOHCTDYKIHMM B YCJAOBHSX TOXKapa paspyularnTcs
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B OCIIOBHOM 33 cyeT Ae(opMaluil HArpeBaoIeHcss pacTAHyTOH apMaTy-
poi. B 3rom caydae paboty o6orpeBaeMoif CHH3y KOHCTPYKLHM MOIKHO
Hpe/LCTaBUTh Kak paboTy HaxXOASMIerocs NOJ NOCTOSIHHON Harpyskoi
ACMCHTA, Y KOTOPOro KakKuM-1H00 CNoco0OM Hayaslu yMeHbLIATb MO-
JIyJi YIPYTOCTH PacTAHYTOH apMaTyphl, T. €. YBEJHUHBATL ee nedopma-
o, Takumu nedopMalisMi B HarpeBaeMOH CHH3Y KOHCTPYKUHH sB-
JSIOTCS TeMIepaTypHoe y/[JIHHEHHe PACTAHYTOH apMaTypbl COBMECTHO
¢ ce aedopMalluaMy TeMIIEPaTyPHOH N0A3yUYecTH, DTH cyMMAapHbe, HJH
noJiible, feOpMalny HArpeTod pacTsIHYTOH apMaTypbl yMEHbIIAIOT BbI-
COTY €CKaToi 30HBI X A0 MMHHHMAJbHOrO 3HAYCHHS X, NPH KOTOPOM MO-
ACT IPOU3OUTH pa3pylIeHHe cxKaTofl 30HB §eToHa H 06pyuIeHHe KOHCT-
PYKIMH, Y HEKOTOPBIX KOHCTPYKLHH, HanpuMep 6asloK, PH TPEXCTOPOH-
licm oborpeBe B YCJAOBHAX N0XKapa B pe3ynbTaTe CHHMKEHHsST HPOYHOCT-
HBLIX XaPAKTEePUCTHK HaPYXKHBIMH CJI0SIMK OETOHA MPHU BLICOKHX TEMIIe-
parypax OJHOBPEMEHHO yMEHbIAeTCHd U IIUPHMHA CXKATOW 30HHL

Oruesble HCHBITAHHA MOKA3bIBAIOT, UTO MOTEPS Hecyulell CHOCOBHO-
CTH TIPOCTHIX H3rHAAEMBIX KOHCTPYKUHI OT XPYIIKOTO Pa3pyIUIEHHs C3Ka-
TO¥ 20HB 6€TOHA NPH CPABHATENbHO HeOOJbLIHX AedOpPMALHUAX pacTs-
HyTONl apMaTypbl IPOHCXOJUT B PEAKHX CAyYasx, KOrga OHH HMEIOT
GOJib1ION NMPOLEHT aPMHPOBAHHUS U HarpyxeHbl Opele/bHO AONYyCTHMOH
pabouefl Harpyskoi. B GoJbIIKHCTBE CIyuaeB paccMaTpHBaeMble KOH-
CTPYKIKYW pa3pyluaoTess OpH OOJBIIMX [JacTHYECKMX /ledopManuax
pacTsHyTOR apMaTyphl, T. €. B pe3y/bTarte 00pa30BaHHA IJIACTHYUECKOTO
IHdpiupa B HOPMAJbHOM CeYeHHHM fIpHM CHIXKCHHH [POYHOCTH HATPETOH
pacTaHyTOH apMaTypbl 10 pabouyux HampsKEHUH.

Takum o6pasoM, MOMEHT HACTYIJIEHHS Hpelena OrHeCTOHKOCTH
H3rnbaeMoll KOHCTPYKIHH XapaKTePU3yercs TpelesblibiM PaBHOBECHEM
BHCIIHKX M BHYTpeHHHX cua. Ilpu sTOM HampsixeHHst B CXKaToH 30He
GeTona 3a cueT yMeHbLICHHs ee pPa3MepoB H nedopManuiél pacTaHyTOl

apMaiypbl YyBeJHYUBAKTCA 0 HOPMATHBHBIX Rpp, 4 HOpMATHBHOE CO-

NpOTHB/IEHHE PACTAHYTOH apmMaTypbl R, cHHXKaeTcs Ao mpejiesna Ipod-
HOCTH Harpetoll ctaiu R, paBHOro paboueMy HANPAXKEHHIO B €€ ceye-
HUH ,.

Pcluenue cTaTHYecKOH YacTd 3a/a4d B 3TOM CJydae CBOJHTCH K Ha-
XOXACHHIO KDUTHUECKOH TeMOepaTypsl pacTIHYTOH apMaTyphl MpH Hpe-
JleJIsBHOM DABHOBECHH KOHCTPYKLHH B YCJOBHSIX TMOXKapa. Buj pacuer-
HBIX YpaBHEHHH M KOJIMYECTBO WIEHOB B HUX 3aBHCHUT OT KOHCTPYKTHB-
HOrO MCMOJIHEHHS 3JIEMEHTa, CXeMbl ero 3arpyxKeHus i yCJOBHE 060rpe-
Ba NPH TeMIEPaTypPHOM BO3ACHCTBHH HA KOHCTPYKUHI.

B o6uiem BHIe cTaTHyecKas 3ajaua st U3rHOAEMbIX KOHCTDPYKIHI
pelraercd ¢ NOMOMIBIO ypaBHeHHH cTaTHkH. JLJsi OnpejeieHHs BLICOTHI
(KaTOH 30HB 6€TOHA X, B COCTOSTHHH NpEeAeNbHOrO PABHOBECHS KOHCT-
PYKUMH IIpH 3aJaHHBIX ycJOBHAX 00OrpeBa COCTABASIETCS YPABHEHHE
MOMEHTOB OT BHEIIHHX W BHYTPEHHHX CHJI OTHOCHTEJbHO PAaCTAHYTOH
pabouell apMaTypel

¥M,=0. (5.1)
17

Paboune HanpsikeHHst B pacTAHYTOH apMaType  OMpelessioT
H3 yP4BHEHHS PABHOBECHS HPOCKUUH BHYTPEHHHMH W BHELIHHX CUJ, Jeld-
CTBYIOHIIMX B NJIOCKOCTH H3ruba:

3P, =0. (5.2)

Ilo coornowenno pabouux HANPsAKEHHH 0, # HOPMATHBHBIX COMPO-
THBJIEHHH CTadn Ri onpeaessioT Ko3bQHIHUEHT CHHIKEHHS NPOUHOCTH

My, @ 3aTeM IO CIPABOYHBIM JAHHBIM ONPEAeISIOT KPUTHIECKYIO TeM-
nepaTypy pacTSHYTOH apMaTypHl:

my,=a./Rj ; (5.3)

b =1 (M) (5.4)

5.2, Pacuer npemesyioB OrHecTOMKOCTH Kene300eTOHHBIX
3JEMEHTOB C TPEXCTOPOHHMM 0060orpepom (6aJOK, pureten,
IPOroHORB)

[Tpu oBorpese 6aKu ¢ TPeX CTOPOH pasMepHl C:KaToii 30HBI OeTOHa
YMEHBbINAIOTCS 1TO BHICOTE B OCHOBHOM 3a cueT AedopMauuii pacTsiHyToOH
apMaTtypsl A0 BEJHYHHHE X, B MOMEHT MPEACJbHOr0 COCTOSHUSA KOH-
CTPYKIMH, a [0 LIMPHHe — 3a CYeT IOTePH IPOUYHOCTH HAPYKHBIMH
ciaoamu GetoHa b, (puc. 5.1). Kpome Toro, B pesysnbrate mporpesa
CXATOH apMaTyphl ee CONPOTUBJIeHHE R;, . YMEHBIUUTCA TI0 CPABHEHHIO

C TepBOHAYANBHEIM R, Ha BEJHUHHY KO3(D(PUIMEHTA CHHKEHHS MpPOY-
HOCTH CTaJH MM, ..

i
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RacFécmé,ac
;El P F 6” Xt R L
ac el
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=
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Puc. 5.1. PacuetHas cxema ikeie306eToHHON 6GaJKH IPAMOYTOJBHOro
CeueHHs
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H
Rt,a.c:mt;a.c'Ra.c~ (5"

Hast onpeaenerus BeJauunH by 0 M, , o HEOGXOAUMO NPEIBAPHTENbiin
3a4aThCsl NMPEAEIOM OTHECTOHKOCTH KOHCTPYKUHHU T. 3aTeM C IIOMOMILIL
YDaBHEHHH Telsionepefaud, CNpaBeJJHBBIX JJis [pOrpeBa OECKOHe'
HOTO IOJyMAacCHBA, HAXOJAT paccrosnue §, ot oGorpesaeMbix nosep
HOCTeH 10 TpaHHUB! sipa CeyeHHs C pacquHon TeMHepatypoit |,
ITpu atom pacueTHyio TemmepaTypy TrpaHULBl sApa TPHHHMAIO!
paBHOH 1ss GeToHa Ha u3BecTHAKOBOM HieGHe 750°C, Geroma ma rpa
HUTHOM niebHe 650°C.

Temnepatypy cxatThiX crepixHed {, HAXOAAT MO ypaBHEHHO:

tz:1250—(1250—t”)(erf E _ Leri2—% (5.0)

——1 ],
2V Fo )

2 V' Fo
rae &=1— ' ‘_Z.__'
0,5b+k YV ag,
3/1eChb Z — PACCTOSIHHE OT BePTHKAJIbHOH OCH CHMMETPHM CEYeHHs 10
pacueTHofi TOYKH (IPYyTKa apMatypol), M; b — ToJmHI

ap T
(0.,5b-+kV ay, )2
k — xosdpduunent (cm. dopmyay 4.21).

KOHCTpYKIHH, M; Fo=

— kpurepuit Qypue,

HpH H3BECTHBIX pasMepax CXAaToON 30HBI OeTOHA H CONPOTUBJICHH
C2KAaTOH apMaTypsl COCTABJISICTCS ypaBHEHHE MOMEHTOB OT BHEILLix
H BHYTpPEHHHX CHJI:

thﬂR l':{p (hn—ovsx& )+FaAcRa.!::mt,a.c (ho—a,

rge h, — mosiesHas BbicoTa cedeHusi, M; F,, — IJowWaap ceden:
cKatofi apMatypH, M2, R, ¢ — HOPMATHUBHOE CONPOTHUBJIEHHE CIK.)
L3 7 12) L2]
TOi apMaTyphl, [la; @’ — paccrosinue ot GamKafmes rpanu ceur
HHs! IO LEHTPa TSIXKECTH CXKATOH apMaTyphl, M; M, — MaKcHMa.ih
HH{ u3rubawimuil MOMEHT OT BHelUIHel Harpysku, H-M.

)—M.=0,  (5.7)

Pemenue ypaHenusi (5.7) OTHOCHTENBHO BEJIHYMHBI X; IPEACTan
JsieTcsl B CAeAYIOLleM BHJe:

2[M—F,.oRaic Mya.c (he—a" )]
b:Rp

2IM,—Fa.cRacy 4.0 (he—a")]
baR np

—2h,x, + =, (5.8)

(5.9}

m=mrv/ h
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Tax kax h,>x,>>0, B OKOHYaTeTbHOM BHJE HMEEM:

Q[IV‘H——Fa,cRal:{c mt,a.c (ho'_a, ”
bR mp

Pabouee nanpsizeHue B CEUCHHM PACTAHYTOH apMaTypbl HaXOAAT H3
¢N0BHE pPaBHOBECHS MPOEKIHI BHYTPEHHHX M BHEIUIHHX CHJ Ha OCb Y

M. puc. 5.1):

(5.10)

-/f 2
xt=h0——‘/ hj—

R:C aclpa. c+Rnp aXi— 04 F “‘0 (511)
0,= thanﬂp *’r‘mt,a.cR:cFa.c (5.12)
F.
B¢ F. — nomans ceuenus apmatypsl, M7

Kputnueckyw teMneparypy pacTsiHyToli apMaTyphl HAXOAAT MO 3HA-
Whito kosdouuenHTa H3MEHeHHsT MPOYHOCTH CTa/H, ONPeNeJAeMoro
#® dopmyse (5.3).

I'paduueckas 3aBHCHMOCTb KPUTHUIECKOH TeMIepaTyphl ty, 0T KO3-

MMIICHTa CHHIKeHHst TIPOYHOCTH apMaTypHOM CTanu Mg, MpeAcTaBieHa

j puc. 4.3.

_ Y GauoK, pureseif i MPOroHoB CeueHne oforpeBaercs ¢ TPEX CTOPOH.
TOMY CTEPXKHH DACTAHYTOH apMaTyphl y 3THX KOHCTPYKUME Jaxe
J¥ PACNIOOKEeHUH UX B OJIHH PAJ HAarpeBaloTCsa HEOXMHAKOBO: KpaHHHe
XKIlH IPOrpeBaloTcs ObICTpee, ueM cpeanne (eM. puc. 5.1).

Pacuer TeMnepatyp B NPSIMOYTOJIbHBIX CEYEHHSIX HAHHBIX KOHCTPYK-

NPOU3BOAAT HA OCHOBE H3BECTHOTO B TEOPHH TeMJONPOBOAHOCTH

OTIONIEHHS OTHOCHTEIBLHBIX TEMIepaTyp:

to.c—tz,y — to.c_tz to.c—_ty , (513)
tu,c—tn to.c‘—tu tu.c—to
g ‘,,‘,, — TeMnepaTypa <<CTaHIL3pTHOFO>> nmoxapa mnpy 3aJlaHHOM BpE-
‘ MCUH, OC, tz'\ TeMnepaTypa ILByXMEPHOFO IoJid B TOHYKe C KOOp

junaramu z 4 y, °C; t,, t, — TemmepaTypbl OAHOMEpHBIX TOJIeH, °C.

Coornomernue (5.13) Belpaxaer peaybTaT HAJOXKEHHS OJLHOMEDHBIX
Jefl oqHo Ha apyroe. M3 Hero nmoaydawt GopMyay aad pacyera TeM-
WTyphi t,, B CTEPIKHEBBIX KOHCTPYKIHUSX:

(to.c _ tZ) (to,c _ ty)
1:o.c _' to

tz,y:tﬂ.c - (514)

Bean HeoGxomuMo HafiTH TeMIepaTypy B MPAMOYTOJbHOM CedeHHH,
eBAEMOM CO BCEX CTOPOH, TO BEMHYHHBL t, H {; BHIUHCAAIOT 1O hop-

(5.6).
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Ilpu BRIYMC/IeHHH TeMmIepaTyp B 0ajkax HJIH KOJOHHAX, aGorpesac

‘ 'PUHEMAIOT DABHOH HAYaJbHOH IIHPHHE CeueHHs MOJNKH IJIUTL b
MBIX ¢ TPEX CTOPOH, TeMmuepaTtypy t, BeluHucasiior no dopmyae (5.6),

~ [T

z. 8.3). Kpowme toro, amns stux KOHCTPYKIHH He yuuTbIBaeTcs pabo-

a t, no gopmyne (4.28). ) 1pMaTypel B cXKaToH 30He GeToHa.
BenuyuHe 7z 1 Yy OpH pacyere OAHOMEPHBIX TOJCH OIPeACTAOT H
B 3@BUCHMOCTH OT YCJOBHUH o000rpeBa KOHCTPYKLUHMH B COOTBETCTBHII b
€O CXeMaMmH, TpHBeJeHHBIMH Ha puc. 5.2, Do by
bog
RARRER | =
1 ! =
—— 3 e
—— ! B ] ——— g —e—— ]
—— —— 'E;UC—>— : — )
’tuc o™ { %oc
e £ - e ! e I_/
'tzg g { o  o—
1 58
BRERRRN 1 =)= 2
b PP ® )
oc : %o\" e
06 D 5 x
a i) e & Up | Fa
1
Puc. 5.2. CxeMHB K pacuery TeMOepaTyp B NPSAMOYTOJbHBIX g | _ .
CeueHHX: o K| <
a — IpH oborpese CO BCeX CTOPOH; 6 — 1IpH TpexcTopodHem o6o- = __:Q >
rpeBe 3 -
- e 00 64 ¢l
[Moc/ie BbIUMCIEHMS TeMIEPATyphl KaKI0r0 PACTAHYTOTO CTEpPIKIln o ' %8, x
C KOOPJIMHATAMH Z W Y ONPEIENAIOT CPEJHIO TeMIIepaTypy CTepxKHC(l ~ Fa
S (5t Puc. 5.3. Cxema npuBeneHus ceuenns Xe1e300eTOHHON IMIHTHL K pac-
th __ ( ai-a,i 5.15 YeTHOMY
P Zlel) (5.15) |
Fa
rae f,; — nmomajap cedueHusi i-ro crepxkHs, M?%; t,; — Temmepatypi Ilpn pemennn cratuveckoit sagauu cesenue MHOTOIIYCTOTHBIX JKeqe-

i-ro crep:xkHs, °C; F, — cymMapHag nsomanb ceueHus pacTAHYTOH BOGETOHHBIX ITHT H HACTHJIOB HPUBOJAT K pacUeTHOMY.
apmarypsi, M2. Bricota cxkatoii 30HB GeToma B IPEJIBHOM COCTOSIHHH KOHCTPYK-
| . BHH ompejensercs: ¢ IOMOIILIO YpaBHEeH:d:
Ecnu sHauenue t5¥ cosmamer ¢ KpuTHuecKoli TeMnepartypoi, BBIYH( |

JIEHHO# B CTaTHYECKOH 3ajade, TO pacyeT 3aKaHUHBaeTCs. B mpoTHBHON XibuR np (hy — 0,5%,) —M, =0, (5.16)
cnyuae HeOGXOAHMO CHOBA 3aJaThCsi BPEMEHEM T M DEUIeHHs CTaTHuC
CKOH H TeNJOTeXHHYECKOH 3a1a4 MOBTOPHTD. 01Ky 12
o X, =h h2 QMH : -
5.3. Pacuer npepesoB OrHecTORKOCTH MHOTOMYCTOTHHIX ¢ =1 — 0 — - . (5.17)
XKeJie300eTOHHBIX MJIMT U HACTHJIOB baR

OrHeBble UCIBITAHUS IUIHT, NaHeNeHdl B HACTHIOB INPOU3BOAST IIpi Ecan Bennunna cxaToll 30HH GeToHa X, TOJIyYeHHAS! U3 YPaABHeHUS
oGorpese HX O CTOPOHB! HHKHEfi IOBepXHOCTH. B aToM cayuae cxatas {B.17), okaxercs Goablieir, yem BEiCOTa IOJIKH NPHBEIEHHOTO CeueHH st
30Ha KOHCTPYKLHA HarpeBaercs €iafo, MOSTOMY PACUETHYIO BeJHUHN) fly, TO €€ He06X0IUMO IIepecunuTaTh 1o ypassenuwo (5.20)
80 | 631851
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Tlpu x,>h:

ba (ba—Sby ) R (ho—0,5h, )+ 2b,xR b (h, — 0,5%,) — M.=0. (5.18)

Peinenue nocsenHero YpaBHEHHA OTHOCHUTEJIbHO BEJHYHUHBL X, MpEA-

cTaBadgercsa B CjeayromeM BHIAEC!

o2 — oh x4 2AMa—s (b 3by) Riplh, — 05001 _ o o1,
pr‘Ran
. H
xt=ho—]/ 2 2[M,—h, (b.—Zb,) R% (h, — 0,5h,)]
Zb,RY
(5.20)

Pafcuee HANpPSKEHHe B CeUEHHH pPACTAHYTOH apMaTyphl HAaXOHsT,
COOTBETCTBEHHO, 110 ypaBHeHusiM (5.21) wmau (5.22).

IMpn x,<<h,:

g, = 2uXuRmp (5.21)
F.
TipH x,>h,:
G, = Rﬂp[hﬂbﬂ_l_gtf—hﬂ)pr] . (522)

,Zl.]lﬂ XKesne300eTOHHBIX IJIHT W HACTHJOB CO CIVIOIIHBIM CeueHuew §

BHICOTA CXAaTO# 30HBI 1 pabouue HAUPSI3KEHHS B PACTSIHYTOH apMarypc
OnpeesisiloTCs, COOTBCTCTBEHHO, o ypaBHeHuam (6.17) u (5.21).

Kputuueckas TeMmmepaTypa pacTAHYTOH apMaTyphl
o rpadukaM, MpeACTABIEHHHM Ha pUC. 4.3, B 3aBHCHMOCTH OT KO3(-
(uIMeHTa CHHXKEeHUs! TIPOYHOCTH CTaJH HPH Harpese, OMNpepessieMoro
no ¢opmyne (5.3).

Hcenepnosanus, npopegennsle  BHHUHUIIO MBJ CCCP, moxkasainn,
4TO Ha CKOPOCTh MPOTPEBa apMaTYpHLIX CTePXKHEH B OeTOHe BJIHSET HX
Macca H IwoTHocTh OeroHa. C yueToM 3TOro o0CToaTe bCTBA IPH pelie-
HHH_TENJIOTEXHHYECKON 3a1aull PEKOMEHYeTCs M0JIb30BAThCA ¢$HKTHE-
HOH TOAINUHON SAIIUTHOTO cyos Oy, OlpeielsieMOll Mo QopmyJe:

8¢ =0s+kid, (5.23)

rie 8, — ¢GuKTUBHAs (pacyeTHas) TOJLMHA 3aUIUTHOTrO CJIOH apma-

TYPHOTO CTePIKHS, M; O — TOJLIHHA 3aUIUTHOTO cJos OeToHa

oT oforpeBaeMoil MOBEPXHOCTH [0 Kpasl CTePXKHA, M; ki — ko3 Pu-
uyenT, onpejpensiercst mo tabu. 5.1; d — aHaMerp cTepXHA, M.
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HaXOJUTCs §

Ta6auua 5.1
500 2000
Por Kr/m3 0 MeHee 800 ‘ 1100 I 1400 ‘ 1700 u Goxee
vk 1 0,9 ‘ 0,8 l 0,7 ‘ 0,6 0,5

@opmyna /s ONpelesieHHsl TeMIepaTypbl apMaTypHBIX CTepiKHeil

| $CIVIOIIHBIX MJIHTAX NPHHUMAET CJeyIOUd BUA:

8p+kid
gy Detkid
_ Vs,
2 1/ T

. [Topsnox pelueHHs NMOCJEAHEr0 YPABHEHHS OTHOCHTEBHO BeJNHUHHBL
tnpu t,=t,, nau B ra. 4 gaHHoro ydeGHUKA.

© B nycroTHBIX HacTW/IaX H NMaHeNaX MePeKPHITHA apMaTypa mporpe-
giercst OBICTpee, YeM B CIUIOMIHBIX IIMTaX NPH BCeX TPOYHX PaBHBIX
yenoBusix. B pesysipraTe aHasn3a OTHEBBIX HCIBITAHHH, a TAaKXKe pacue-
B Ha OBM, 6bs10 HaliAeHO, YTO Npefes OTHEeCTOHKOCTH MHOIONYCTOT-

HMX H pe6pHCTHIX ¢ pe6paMH BBepX NaHesedl M HACTHJIOB HEOGXOMHMO
@nﬂnman’ KaK AJs1 CIJIOIIHBIX, ¢ Ko3pdHuuentom 0,9.

t,=1250 — (1250 — t,)erf (5.24)

. Mpumep. OnpeienuTh Npejflesi OrHECTOHKOCTH KDYIVIONYCTOTHOTO HACTHJA MO MpH-
It efi_cnocOBHOCTH TPH CASAYIOUIHX HCXOLHHX AaHHBIX: AJHHA [po-
Mra 1=06 M; HODMATHBHAs HArPy3Ka ¢ yYeTOM COGCTBEHHOH MacChl iq,=5,5 kH/m%;

. WMpuna nactuna by=1,2 m; BeicoTa ceuenns h==0,22 w; 3amuTHE CroH GeToHa 10

#3e pactanyroit apmarypnt 8;=0,02 M; pacTanyras apmarypa kaacca A-III (35I'C);
F‘mG,lG cm? (4 d 14 Mm), 6eTOH Mapkh «200»> Ha H3BECTHAKOBOM IIeOHE; 3KCIJIyaTa-
*OHHaH BlaxHocTs GeroHa P =2%; ofvemnas macca 6eTOHa B CyXOM COCTOSHHH
"-: 2250 kr/m3, Ilauta uMeeT MycTOTH AxHameTpoM 16 cm.

PemEHHe 1. ﬂJIH NpPEeJEABHOr0 COCTOAHHA MJIHTBL HAXOAHM BHICOTY C)KaTOH
I R e emiiny,

ﬂliu 6etona:
2M
2 bid
Xt == ho— ,‘/ h 0 — -———-——}‘l =
b, R np

19,7
; = 0,193 — 00373 —_ 2197
1,2-1,15-10¢

= 0,011 »

b q 2 1,2:5,5-62
M, — —nls = 12556 997 kHem:
8 8

R“*;)=1,15-104 kH/M? (ta6a. 11 CHull 11-21-75).
s—
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2. OnpespenseM HampsKeHHe B CEYCHUH PACTSHYTON apMaTyphL.

Tpu x, <<h :
b x,RF 1,2- . 4
o,=——" = _ 0,0t1-1,15-10 =24,6- 10*°KH/m2
F, 6,16-10-*
3.0
paTypy:npeﬂenﬂeM KO3 hHIUHEHT U3MEHEHHS NMPOYHOCTH CTANH H KPHTHYECKYID TeMIi:
. 4
mtzwzoﬁw;
40-104

t,p=550°C (cu. puc. 4.3).

4. Onpenensenm snavende Qynxuna Kpawmma:

1250—t, .
1250—t,

1250—550
1230

erf= =0,b67.

-
5. Ilo npu. 1 mamHoro yue6HuUKa OmpegesiM 3HAuEHHe apMryMmenTa QyHkinu \

npu erf=0,567 A==0,555.
6. OnpenenseM mpefes OrHECTOMKOCTH MJHTH €O CIVIOWHbIM CEUCHHEM:
kg dsthad 2 0,617 0.024+0,5-0,014
o Ve, 0,0011
4A? B 4.0,5552 T
e o A, _ 0,89

=3.10~"mM2/c= 2y,
(c,4-0,05Pb)p, (1090-+0,05-2) 2250 W/ 000IL e

Ay =1,14—0,00055t = 1,14—0,00055-450=0,89 Br/(m-K) =0,89 Jix/(x-c-K)
¢,=0,714-0,00084t=0,71+-0,00084-450 = 1,09 kM /(kr-K).

Kospduunent k u k; onpepesnens, cooTBeTcTBenHO, M0 Tada 4.4 1 5.1
o C yuerom IYCTOTHOCTH HACTUJIA o (DaKTUYECKUH Mpefes OTHECTORKOCTH MOy
M IyTeM YMHOXEHHS HaHJEeHHOrO 3HAYeHHs Ha Koaddumuent 0,9:
,9:

1=1,57.0,9=1,41 u.

5.4. Pacuer mpefesoB OrHecTOHKOCTH KGJOHH

IIpi npoeKTHPOBAHUM CIKATHIX KOHCTPYKLHH HA AeficTBHe Harpysox
B HOPMaJIbHBIX YCJIOBUAX YUUTBIBAIOT CJAYyYalHBI SKCUEHTpHIHTET e
OpHako ecid APYroro H3BECTHOrO KCIIEHTPUIUTET2 He HMeeTCs npo“
H3BOJAT HCIBITAHUS K PACYET CXKATHIX KOHCTPYKUHMI Ha OTHECTORKOCT
KaK 3/ICMEHTOB C LEHTPANBbHO NPHUJIOKCHHOA HATPY3KOH. DTO 06bsiCHs
€TCs TEM, UTO, C OJHOH CTOPOHEI, CAy4aiHbIH SKCUEHTPHITUTET TIPHHIM A
CTCs HE3HAYUTEJbHBIM IO OTHOLIEHHIO K PasMepaM IONepPeyHOro ceyc
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Bis 5/1eMEHTOB, U ero BJHsiHHe Ha IIPe/esl OrHeCTORKOCTH He OUeHb Be-
#4KO; KpoMe TOro, MaJIOBePOSITHO COBIAJeHHe NoXKapa, KOTOPBIN ABJIA-
fics ToXe caydalHBIM SIBJEHHEM, CJIydallHOrO SKCLUEHTPHIHTETa H nel-
$BHS TIOJHOK HOpMATHBHON Harpys3ku. C Apyro#l CTOPOHB!, OTPHLATENb-
be BAHSAHAE CJy42HHOr0 SKCIEHTPHIMTETA HAa OTHECTONKOCTD 3JeMeHTa
§oxer OBITH KOMIEHCHPOBAHO yBeIHUCHHEM TNPOYHOCTH feToHa C ero
Jospactom, u4TO NPH pacuere HArpyskd s paGoOTH B HOPMAaJbHBIX
§CAOBHAX HE YUMTHIBAETCH.

B o6ulem cayuae pacuer Hecyliefl cllocOOHOCTH KOJIOHH C LEHTpa/lb-
¥O NPKJIOKEHHOH HATPY3KOH cJielyeT NPOU30AHTH ¢ YYETOM MOJHBIX
gedopmannil Harperoro GeTOHa NMpH HEPABHOMEPHOM MPOTpeBe ImoIe-
PeUHOTO CeueHMs, NIPUMEHsIs MeTOJ KOHEUHOTO 3Je€MeHTa ¢ peasusanH-
# agroputMa TemoTexHuyeckoro pacyera Ha 9BM. Ilo nannomy wme-
#0/ly ceveHHe KOJOHHBI Pa3buBaeTcs Ha Psijl 3J1eMEHTapHBIX NJ0MA 0K,
FeHTPAMH KOTOPBIX CAyKaT PaCueTHBIC y3Jbl CeTKH, HaKIaAbiBACMOH Ha
geUCHHE [JIs TEILIOTEeXHUUECKOro pacuyera. Hecymiast cliocOGHOCTb ceue-

MA ONpeneseTcs Kak CyMMa yCH/IWH, BOCIPHHHMAEeMbIX BCEMH 3Jjle-
eHTApHBIMH TUIoLlafKaMy. Ilpenen OrHeCTOAKOCTH KOJOHHBL B 3TOM
fnyuae HACTYNUT PH CHUIKEHUN HeCyLUel CIOCOGHOCTH KOHCTPYKIUKMH 10
ROpMaTHBHOH HarpysKH.

Us/0KeHHBIH MeTOJ pacueTa CBsi3aH ¢ npuMeHenuem JBM n moaro-
My He Bcerga MoOKeT OBITb HCMOJb30BAH B MHXKEHEPHBIX pacyerax.
TaKMX cJAydyasix NPUMEHSIOT IPUGIHKEHHBI METO pacuera, OCHOBaH-
blit Ha oTpe/ieJeHKH TIOAAH fpa ceueHust [, 0rpanHienHoro 3a1aH-
0il pacueTHOl TeMIepaTypoH ti,.

3naueHHe 3TOH TeMMepPaTyphi 3aBHCHUT OT Buja OeToHa, pa3MepoB

PeuMcHHS KOJOHHBI, HOPMAaTHBHOH Harpysku Ny d onpenesercs 1o
raba. 5.2,
Ta6auua 5.2.
t, °C npu N_/N
Haumenburuit b P o N
Bupa GeToHa asmep ceye-
P HH; M <4 4=-5 >5
T f—
BPeron ma rpanuTHOM UleOHe,
necuanbiii GeToH 0,12 650 650 650
0,16 575 615 650
0,2 500 575 650
Peton na HIBECTHAKOBOM ILeC-
e 0,12 750 750 750
0,16 675 715 750
0,2 600 675 750
[lpumeqaﬂne: N, — mecymas CMOCOGHOCTb CKATOrO 3JIeMEHTa KO Harpesa.
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Hecymas cnocobrocTs

KOoJoHHE N, omnpegensiercs
no gopmyae:

Harperon

Np,tzm(P (FHRI;{p_FFa.cR aflcmt,a,c), (525)

rie F,=09 a,b, — naomanp aapa cedenus, m?; a,;b, — pasmepnl aapa
CeueHHs], M; M, ¢ — KO3PQPHIHUEHTH, onpejensieMble [0 OpuA. 2
CHull I1-21-75.

Hecymas cnoco6HOCTE KOJOHHBI ONpEJe/seTcs IJs 3afaHHbIX Hil-
TepBaJIOB BpeMeHH T. [lJid KaxKA0ro UHTEpBaja BpeMeHH 1o dopmy.ic
'(4.21) HaxonxsATr paccrosiHHe §, OT 06OrpeBaeMbix NOBEPXHOCTEH A0 I'Pa
HUIBL sipa CeyeHHs ¢ pacyeTHOH TeMIepartypo# i,, ompenensieModl 1o
Tabs. 5.2. 3aTem OnpeAeNsIOT Pa3MepH siipa cedeHds. Hampumep, npi
YEeTBIPEXCTOPOHHEM 000TrpeBe KOJOHHBIL: '

a,=a—20,; (5.26)
by=b—28§, (5.27)
TAe @, b — pa3Mephbl CeYeHHs] KOJSOHHEI, M.

TeMmmepatypy cTepxHell apMaTyphl OPeAeaaioT 0 METOAHKE, H3J10
JKeHHOH B § 5.2 yueGHMKa, B 3aBHCHMOCTH OT YCJOBHH 060rpeBa KOHCT-
pykunH. Kospdunuent cauKeHHss HPOYHOCTH apMaTyphl OMNpefesion
pH cpeiHel temneparype (cM. dopmyay 5.15) no rpadukam, npuse-
AeHubiM Ha pHc. 4.3. [lpemen orHecTOHKOCTH KOJOHHBL OTDENeSISIeTCsl
npu Np==N,.

B ToM cayuae, Korja Ha KOJIOHHY JAefiCTBYeT Harpy3Ka C U3BeCTHBIM
IKCIEHTPHILUTETOM, PacyeT Npeiesna OTHECTOHKOCTH KOJOHHBI MPOH3B(
AUTCA KaK HJis BHELEHTPEHHO-CXKATOH KOHCTPYKIHH.

Ilpu neficTBHH OTHA Y 3THX KOJIOHH o6pasyercsi mnporud sa cuc
pasHoCcTH JedopMaluii Ha PacTAHYTOH (MeHee CXKATOH) H cxKaTol rpd
HsAX. DTOT MPOTHO YBENHUHBAET SKCLUEHTPHIUTET MPHJIOKEHHSA HArpys
KH, 9TO HeOOXOAMMO YUHTBHIBATH NpH pellleHHH CTaTHYeCKOH 3ajadi.
B sroM cayuae onpesensiomuM (hakTOpPOM HACTyIJIeHHs Npejesa OrHe-
CTORKOCTH KOHCTPYKUMH OYAeT ABJATHCH U3MEHEHHE MPOYHOCTHHIX X&-
PaKTepHCTHK PacTAHyTOH apMartyphl.

Tak xe Kak ¥ mjaa H3rHGaeMBIX 3KeJje306eTOHHBIX KOHCTPYKIIHIL,
CTaTHYeCcKasl 4acTb 3aZa4yH pelllaeTcd ¢ MOMOILIbI0 yYPABHEHHHA CTATHKH,
XapaKTepH3YIOLIHX NPeebHOE COCTOSIHHE KOHCTPYKUHH B MOMEHT Ha-
CTYIIJIEHUs TIpejiesia OrHECTOHKOCTH.,

st HaxoxKAeHHsT BBICOTHI C3KAaTOH 30HBI GeTOHA X, ypaBHEHHE MO-
MEHTOB OT BHeIUHHX M BHYTPeHHHUX cHJ (pHC. 5.4) COCTABAAETCH OTHO-
CATEJbHO PaCTSHYTOH apMaTyphl:

N (e +1) =b.x,Rup(h, 1—0,5%,) +F, Ry Meac (ho—a"), (5.28)
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[Ae €, — pPACCTOAHHE OT UGHTPA THAKECTH IIOMIAJN CeUEHHA PACTSHY-
TOH apMaTyphl 10 TOYKH [PHJIONKEHHS MPOAOILHOH CHJIBI Nu, M;
f, — BeJHUMHA, YUYMTBIBAIOILAf MOMNOJHHTEJbHBIH NPOrHG KOHCT-
PYKIMH TIpH AeHCTBHH NPOJOJbHON CHJIBI B YCJOBHAX MOXKapa, M;
h,, pabouasi BEICOTa CeueHUs, H3MepsieMas OT LeHTPa TAXECTH
IJIOLIAH CeYeHHsl pacTAHyTOH apMmaTypsl A0 HauboJsee yAaj]eHHOH
OT pacTAHYTOH apMaTypl TPaHHILI CXAaToH 30HBI GeToHa B Alpe

CEYECHMs, M.
Nu M-L‘»#r NH
1 i H
K I | I T FacRac M e
b - Err———
3 | s = - &a"z*‘]'np

i = 6Fa

.'»

Puc. 5.4. Pacuernas cxema npH AeHCTBHH Ha BHEIEHTPEHHO-CHKATYIO
KOJIOHHY BHeruHefi cuabpl N, H YeTHPeXCTOpOHHeM oforpeBe MepHMeTpa

CeyeHus

Bennuuna f, onpenensercs 5o gopmyJe:

2
Ssytlo -
f,=0,82 —— , (5.29)
Sgtho,t
[le g5, — MpejieibHas CKHMaeMOCTb GeTOoHa, NpHHHMaeMmas B pacde-
Tax paBHOH Haua/bHOH £=10,003; I, — pacueTHas IJIHMHA 3JeMEH-

ta (mpunumaercsa no tabu. 31 u m. 3.25 CHull 11-21-75), m; & —

OTHOCHTEJIbHAS BEICOTA CXKATOW 30HB GeTOHa MNpH HpPeAL/IbHOM

COCTOSIHHH KOHCTPYKUuH, paBHas X./h,..

Ipu e,,=0,003 u &,= x./h,, us dopmysn (5.29) umeem:
f,=3-10"413/x.. (5.30)

YpaBhenue (5.28) c yuyeTroM paBeHCTBA
CJeYIOUIeM BHIE:

(5.30) mpencras/asiercd

2F, Rale Moo (ho—a” ) —Nueo] o Lop 2 0 3.10-N,12 . (5.31)
bgRr:{p

JIlaa onpenesieHust BeJHYHH b, h,( M M., 3a4a0TCs NpesesioM
PHECTOHKOCTH KOHCTpYKIHA. Paccrosinue §, ot oborpesaemoi nosepx-
oCTH [0 TPaHMIbl CXKaToH 30HH OeTOHA C pacuyeTHOH TeMIepaTypoH,
penessieMoit 1o Ta6a. 5.2, Bhiuncagercs no popmyrne (4.21). B stom
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Cayuae, COMJIaCHO cXeme, NpejcTaBieHHOH Ha puc. 5.4, pasmepnl b,
u h, . onperensiiores mo opmyaam: !-

by=b—28,: (5.32)
ho,t:ho_(sp~ (533)

Pacyer remnepatyp B cKATHIX U PACTAHYTHIX CTePKHSAX IPOBOAUTCH
O METO/iKe, H3NOKeHHOH B § 5.2 yueOHUKA Ipu 3a1aHHOM Hpéﬂ@'{@
OTHECTONKOCTH KOHCTDYKIHH. V

3HHU.E’HH€UBGJIHLIHHI:I X¢ ONPENENsIOT METOAOM MOCJACAOBATEbHBIY
NpUGANKeHUH U3 ypasHennit (5.31) Npu usBecTHLIX BesqnupHax b. h .
H My,.. KoshhHUHeHT CHUXKEHHS NPOYHOCTH CKATOM apMaTyphl :{ax‘(]’;’-

AT B 3aBHCHUMOCTHU OT TEMIIEPATYPEl H MapkKd CcTaju Ho rpaquau
peACTaBJEHHBIM Ha puc. 4.3. h

Itoc 5
o 7€ HaXOKAEHUS MCTHHHOIO 3HAYEHHS X, MO ypaBHeHuw (5.35)
perensior paboune HANpPsKEHUS B PacTSHYTOH apMaType: /

NH+GaFa:Fa,cRa‘,{Cmt,a.c—i—bﬂXtng) » (534)

OTKY ia
H 7
Fa.c a.c mt,a,c-{_bﬁXtR[:{p“Ng
F,

G, == (5.35)

Kputiueckyio temneparypy t., pactanytoi apmartypsl OIpesessoT
1O CHPABOUHBIM IAHHBIM (cM. puc. 4.3) B 3aBUCHMOCTH OT 3HAYEHHS
KO3 pHilieHTa CHUKCHUS IIPOYHOCTH apMATYPHOH cTaiu IpH Harpese:

M. =0,/Rx . (5.36)

Ecnn cpeansist TeMmepartypa cTepikHed PacTAHYTOH apMarypsl
oOnpereseHHas Mo ¢popmyne (5.15), coBnaner co sHaueHHeM t.,, TO aa-
AaHHBIH NPENeN OrHeCTOHKOCTH KOHCTPYKUHH HPHHUMAETCS 3§y(pamn-
quKm/l.uB NPOTUBHOM CJiydae HEOOXOIMMO CHOBA 3aAaThCsl IIPELesaoM
OTHECTOHKOCTH, U pelleHHe 3a1aul NOBTOPHTD. A

B 3aKJIIOUEHHE CJeyeT OTMETHTD, UTO Bbllle OblJ H3J0KEH MEeTO10-
JIOTHYECKHH TOJXOA K OLlCHKE OTHECTOMKOCTH BHEILEHTPEeHHO-CXKATHIX
)KeJIefyOGETOHHbIX 3JIEMCHTOB NIPHUMEHHTEJIBbHO K CXeMe, MOKa3aHHON Ha
puc. 5.4. B n060oM Apyrom ciydae BHA pacuyeTHBIX YDABHEHHH H KOJIH-
4EeCTBO YJE€HOB B HHX OYAYT 3aBHCETb OT KOHCTPYKTHBHOIO HCMOJIHEHHS
3/ICM€HTA, CXeMbl €ro 3arpyKeHus H oforpesa.
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Fnasa 6
OCOBEHHOCTU PACYETA NPEAEJOB OFHECTOUKOCTH
METAJJUYECKUX U JEPEBSHHBIX KOHCTPYKUHUHA

6.1. Pacuer npefesioB OrHECTOHKOCTH METAJIUYECKHX CTEPHKHEBHIX
3JE€MeHTOB, 00JULUOBAHHLIX OrHE3AIMMTHBIMU MATEpHATAMH

[Tpu pacuere mpejlena OrHECTOMKOCTH MeTaJIHIECKUX CTEPXKHEBBIX
$/eMEHTOB cJie/lyeT HMeTb B BH/Y, 4TO OH HacTynaeT B pe3yJsbTate CHH-
MeHHs NPOUHOCTHBIX XapakKTePHCTHK MeTasjna 10 pabouux Hampsxe-
Huit. TIpedesbHoe COCTOSIHHE TaKMX KOHCTPYKIHEA — TOTeps Hecvulen
enoco6roCTH, cormacko crangapry COB 1000—78 [24], macrynaer npu
KPUTHUECKOH TeMIleparype, T. €. KOrfa mnpejes IpouHOCTH (TeryuecTH)
MeTassa R, CTAHOBHUTCH PABHBIM pabodeMy HANPSYKEHHIO Op max-

3T0 cocTosiHMe Xapakrepuayercs Ko2Q(GUUMEHTOM H3MEHeHHS 11poU-
HOCTH MeTassia Ml,, IPEACTABJIAIIIUM coO0H OTHOLIEHHE MaKCHMa/lb-

HBIX pa(’)()tmx HaﬂpH}KeHHﬁ Opmax K HOPMATUBHbBIM R gl
" ~
My 5= prmax/R a - (‘O 1)

[3MeHenHe NPOUHOCTHBIX X4PAKTEPHCTHK apMaTypHOR H CTPOi-
TCAbHOM CTaJieli B 3aBACHMOCTH OT TeMIepaTyphl okasaHo Ha puc. 4.3.
Jlng crannm COOTBETCTBYIOILEH MapKHM K Kjaacca:

tep =@ (Op mac/R3). (6.2)

B ycroBHSIX CTAHAAPTHOTO HCIBITAHUA HA OFHECTOHKOCTb, a TAKKE
NpM HOPMHPOBAHIH (HAKTHUECKHX MpPEJEN0B OTHECTOHKOCTH MeTasiH-
YeCKHX CTPOUTE/bHLIX KOHCTPYKUMH, MpeiesbHOe COCTORHHE KOHCTPYK-
WHil, HCIHTHIBAeMBIX 0e3 Harpys3kH, ONpeje/sercs TakKe MO 3HAUYeHH-
AM KpHTHUeCKOfi TemmepaTyphl. s onpelesieHus ee 3HAUCHHM Heob-
XOHMO PacloJiaraTh NaHHBIMH, XapaKTepH3YWIUMu Dabouee Hampsi-
MeHME KOHCTDYKUHH. 3HAadeHHs HOPMATHBHBIX CONPOTHB/ICHHH AJA
CTaJH COOTBETCTBYIONIEH MAapKM M Kjacca IPHHAMANOTCS IO CTPOH-
TCIbHBIM HOPMAaM M IIpaBHJIAM.

Pacuer npejnesos OrHECTOHKOCTH MeTaJIHYECKHX CTePIKHEBbLIX 3Je-
MCHTOB CBOJMTCS K PEIIEHHIO CTATHYECKON H TENIOTeXHHYECKOH 3a1ad.

CyLIHOCTD TEMJIOTeXHHUYeCKOfi JacTh 3ajavl 3aK/Jiuaercs B omnpe-
Ac/ieHHH BpeMeHH, 10 HCTeYeHHH KOTOPOro Ha MOBEPXHOCTH MeTaJlinde-
CKOTO CTEPIKHA B YCJAOBHSX IOXKapa yCTAHOBHTCS KPHTHUECKAs TeMiie-
patypa. Meroibl pellieHHs TEMJIOTEXHHYECKOH 4YdCTH 3a1d4H 3aBHCAT
0T CxeMbl 06OTpPEBa 3JeMeHTOB CTPOHUTEMbHBIX KOHCTDYKUMIT H H3/T0XKe-
Hu B Ta. 4 yueGHHKA.

B crarudeckoil HACTH 3a1a4H ONPENENSIOTC HMCXOAHble IaHHBIE,
Heo6XoAMMble /151 pellieHws TeNJOTeXHHUecKol yactu 3ajauy. Tero-
$usiueckye MoKasaTe K OOMHILOBOYHBIX MaTePHaJIOB ONPECISIOTCS 1O
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CIPaBOYHBIM J&HHBIM, & TOJIIMHA 3alUUTHOIO CJAOS OOJHLOBKH — i
TIDOCKTHBIM MaTepuajaM. 3HaueHne KPHTHUECKOH TeMIlepaTypsl M
TaJIMIECKAX CTePXKHEH ONPele/sieTCsl PACUeTOM LIPH YCIOBHH, YTO Of
JIMLOBOYHBIA MaTepHas He NPUHHMAeT Ha cedsi HAarpysKy.
MaxkcuManipble pabouMe HaNPSKEHHS B CedeHHH CTEPIKHEeBH

SJIEMEHTOB, PabOoTAIOUIKX Ha CXKaTHe (DPACTHKeHHe) ¢ H3THGOM, Ofpe
JeIAI0TCA [0 YPABHEHHIO: )

Nup M,
O p srax == - up ‘I" 27 max

F, w o

rae Ng, — mpogonbHas cuaa, H; My,c — MakcHMAaJbHBIN H3rUOA!)

wuE MOMeHT, H-M; W — MOMEHT CONpOTHB/IEHNS CEYeHHS B IL.I
CKOCTH OXHIaeMoro usruba, e,

(6.3

Ilpn paBHOMepHO pacnpeneneHHOH Harpyake (puc. 6.1);

94
LR EE AR TR ERERRTRRNE
e

b

g, L
8

Puc. 6.1. Pacuetnas cxema CK4TO-H3rHOAeMOr0 5/eMEHTA

Mupas = qal?/8, (6.1
T€ (s — HOpPMaTHBHAf PABHOMEPHO pacClpefeseHHass HATPV3Ka, /.
| — pacuernasi gnuna sneMenra, M.

lIpit 0AHOBpEeMEHHOM JEHCTBHH DaBHOMEPHO pacupeneseHHon Hi
FPY3KH H TPOAOJBHOH CHJIBI HeOOXOJUMO YUHTBIBATH JAOMOJHUTENbHD i
MOMEHT OT mporuba sjaementa. B stom cayuae ypaBHeHue (6.4) npe.
CTABJAACTCHA B CJACIVIOUIEM BHjE:

A Gal® : .
Mrax == '”'——‘_*—l\np-f(lu 6.0
8
rae 1y — akTHueCkHi (pOrud a/emMenTa, BEUHCASEMbIH M0 GOpMY.

Diinepa: o
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5 qul*
f{b:———' s (66)
384 EJsn
sjeck E, — MOAyJ b yIPYyrocTH MarepHasa B HArpeToM cocTodHuy, [la;
’ Jiyy — MOMEHT HHEDIHH CEeYEHHS OTHOCHTEJNLHO OCH CHMMETPHH

x(y), Mt

FiaMeHeHWe MOAyJAs YOPYrOCTH TPH HArpeBaHHH CTadH [OKa3aHo
Ha pic. 6.2,

E, I

08 ]

06 ™

N\
04 \

0,2

+

0 200 400 600  1°C

Puc. 6.2. Vamenende MOAYAS YNPYroCTH CTPOHTENLHBIX CTasell
npy AeficTRAM BBEICOKHX TeMNepaTyp

[Ipu ompegzenenun ¢axkTHUeCcKOro nporuda B cAy4asx, Koria KOHCT-
PyKIHSA HCIOBITBIBACT H3rH0aOMUA MOMEHT OT COCPEJOTOYEHHBIX HArpy-
BOK, 32 DABHOMEpHO pacIpeleseHHy0 Harpysky NPHHHMAETCS YCJOB-
Hasi, ompefessieMast o ypaBHerno (6.4). 15 3T0oro Heo6X0AHMO Mak-
CUMaJbHBIE H3rEOAONINHd MOMEHT, NeACTBYIONUH B paCUeTHOM CEUeHHUH
KOHCTPYKIHH, TPHPABHATL K YCJAOBHOMY u3rubamomemMy MOMEHTY OT
paBHOMEDHO pacupeiesieHHOR HarpysKH.

[lophiliedrie TeMIepaTypbl KOHCTPYKUHH BH3BIBAeT CHHXKEHHE
HC TOJbKO HOPDMATHBHBIX CONPOTHBJEHHH, HO U MOAYJS YHIPYTOCTH, UTO
MOXKeT TIpUBECTH K HeoOpaTHUMBIM JedopManusM.

B coorsercTBuu ¢ peroMeHpauusivu craggapra C3B 1000-78, 3a
‘fpcAedbHOe COCTOSIHHE IPH ONpelde/eHHH IMPEeeNioB  OrHeCTOUKOCTH
CTPOUTENBHEIX KOHCTDYKIMI MO Hecymedl CHOCOOHOCTH CJelyer INpH-
_HiMaTh nporul, BesnunHa Koroporo pocturia 1/30 mJIWHBL H30THYTOTO
pAcMeHTa, a A BepTHKaJbHBIX KoHCTPyKuH# 0,01 BHICOTH 3J/ieMeHTa:

fa=1/30;  h/100.
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Ilpu pewneHun cratuueckoii sazauum aus CHATOH30THYTHIX 3JEMECH-
TOB HEOOXOJHMO HpPH 3aJaHHOM 3HAYECHHH KPUTHYECKOH TeMIepaTyphi
ONPEIEJUTh  MOAYJb YNPYTOCTH CTaJH B HATDETOM COCTOSHHH E,
a sarteMm mo ypasHenuam (6.1), (6.3), (6.5) u (6.6), coorBercTBenHO,
BEJIHYHUHDL MM a; Op max; Muas, fy- [0 3Hauenunmo Ko3bPUIHEeHTa CHHXKE-
HUS IPOYHOCTH cTanu (cM. puc. 4.3) ompepennTh 3HadeHHe to. Pacuer-
HOE€ sHaueHHe KPHTHYECKOH TeMIepaTypel NOJZKHO COBHACTh C 3a/71aH-
HBIM. B IpOTHBHOM cilyuae HEOGXOAMMO CHOBA 3a1aThCs 3HAYCHHEM
KDHTHYECKOH TeMIepaTyphl U pellleHHe 3aj1aun HOBTOPHTD.

i 37eMeHTOB, paboTaloliNX TOJNLKO HA H3THG WM Ha CIKATHE,
MakcuMajbHble paboule HAUPSIKEHAS B CEUEHHH oIpejensiorcs Gex
y1eTa TONONHATEbHOTO MOMEHTA OT NpOruGa sjJeMeHTa N0 ypaBHEHHIO
(6.3), cooTBeTcTBEHHO, 1pHa Nyp=0 nan My, =0.

IIposepke mo nepopMauusm He moaBeprawoTCs LeHTPaNbHO-CH aTH e
(pacTsaHyTble) sieMeHTH. BMecTe ¢ TeM HEO6XOMHMO OTMETHTh, 4TO
1 I METAIIMYECKHX  KOHCTPYKUME, paGOTAOmMX Ha M3rub, wamie
BCETO MOTepsl Hecyllell CIOCOGHOCTH HACTYIIAET HE TO TOTEPe KeCTKO-
CTH, @ IO NOTepe NMPOYHOCTH. JTO OOBACHSIETCH, NPeKIe BCEro, BOJL-
UIOH BEJTHUHHON MPOruéa KOHCTPYKUHH, HPHHATOTO 32 npejenbHoe Co-
crosiHke ctangaprom CIB 1000—78 [24]. Kpome storo, HPOYHOCTHEI
XApAKTEPUCTHKH MeTassa (Npejiesl IPOUHOCTH, Mpeaes] TeKydecTH) Mmpii
BO3/ICHCTBUH BBICOKHX TeMIEPATyP yMeHbIIAIOTCS OLICTpee, deM npouc-
XOIHT CHHIKEHHE MOAYJst yupyroctu. B sToM MoKHO yGemuThCs, ec.
CONOCTABATL NaHHBIE, IPE/ICTaB/IeHHbIe Ha puc. 4.3 11 6.2.

Hpumep. Yepaaunoe nepekpuiThe c HECrOpaeMBIM HaKaTOM HPEeAYCMOTPeHO fo
CTaJbHLIM JBYTaBPOBEIM Gasikam Ne 18. Harpyska ua Gasxu, PABHOMEDHO  pacipc
Aenennas, q, =840 H/m. Baaku nauno# mo 12 M Bumosneun u3 CT. 3.

Jns pacuera mpesena OrHeCTOMKOCTH MepeKPHITHS HEOGXOMHMO Of
THYECKYIO TEMIEPATYPY IS CTaJbHEIX 0ajoK.

PeAEIHTS KpIt
Pemenue OnpeenseM HCXOHBIE AAHHBE:

R;’=2300-105 Ma; W_==143 cu3;
E=2,1.10" [Ia.

I =1290 cm?

ITpu pasHOMepHO

pacnpeliesieHHOH Harpyske MaKCHMaJibHbie HanpsiXkKeHHst B ceuc
HHH 06aJKH COCTABAT:

q,l2 840-122
p,max = — - - T

8W, 8-143.10-5

= 105,7-10¢ ITa.

Onpenensiem 3nauenue KosduuMerTa HaMeHeHns NPOYHOCTH CTAJH H 10 rpaduxy
(puc. 4.3) onpejensieM 3HaueHHe KPHTHUECKOH TeMIepaTyphi:

_ 1057100
2300-105

m = 0,46; t[(p=550°C.

IIas npoBepkH GajKH Ha KecTKOCTh 10 rpaduKy, npencran
OnpeletseM MOLYJ/b YOPYTOCTH CTatd npu t=>550°C:

E,/E=0,75;

JEHHOMY Ha pic. 6.2,

E;=0,75.2,1-10"1==1,575.10" [la;
92

. 4
P 5 qglt _ 5 840-12 — 011
® 384 EJ, 384 1,575-101-1,90-10-¢
i 1 | = .12:0,4 M;
T 0 30
fg<<I.wm CreloBaTenbHO, t ,=550°C.

6.2. Pacuer npeaesioB OFHECTOHKOCTH AEPeBAHHBIX CTEPKHEBBIX
3J€MEeHTOB

JlepeBsiHHBIe CTPOUTEJNbHEE KOHCTPYKIMH, HE TOABEPTHYTHIE OTrHe-
3amuTHO# 00paboTKe, NpPaKTUHYECKH He 00/afgaioT CONPOTHBJICHHEM
PacpPOCTPAHEHHIO OIHsI H CYUMTAIOTCA CrOPAeMBIMH KOHCTDYKIHSAMH.
Bmecre ¢ TeMm, Hecymags CIHOCOOHOCTb MEPEBSAHHBIX KOHCTPYKIHH
B YCIOBHAX BO3JeficTBUA BHICOKMX TeMIIEDATyp TePsETCs He cpasy
C BOSHUKHOBEHHEM 110%Kapa, 2 N0 HCTEUEHHH BPEMEHH, MPONOIKHTEND-
HOCTH KOTOPOTO MOKHO COIIOCTABHThL C HMPEAeJSOM OTHECTOHKOCTH TAKHX
KOHCTDYKIMH, KaK XKeJ1e300eTOHHbIE.

3T0 [mano OCHOBAaHHUE npeanoJsioKUTb, 4TO JAePEeBAHHBIE KOHCTPYK-
UHH 006J1a1a10T npeaesoM OFH€CTOI>,IKOCTH, H jgaxe SaPOpMHpOBaTb ST}"
BCJIHUUHY. Takum o6pa30M, nojn npenesioM OTHECTOMKOCTH HEeCYIIHX
CTEDIKHECBRIX AepeBAHHBIX SJ'IeMeHTOBU caedyer NMOHUMATL BpeMsd OT Ha-
YaJja nmoxapa A0 NoTepu uMH HeCylen CIIOCOOHOCTH.

Tloteps Hecylie#l CIIOCOOHOCTH AePEBAHHBIX KOHCTPYKUHMHA POHCXO-
JIMT B pe3yJabTate OOTOPaHUA HECYUIMX 53JIEMEHTOB, 4TO, B KOHEYHOM
HTOTE, BeeT K YMeHbIIEeHHI0 UX pabodero ceueHHsl H yBEJHUEHHIO Ha-
NpsxKeHWH B HEM IIPH HeH3MEHHHX BHeIUHHX Harpyskax. [lpenesnproe
COCTOSIHHE KOHCTPYKUIMH HO NMPOYHOCTH HACTyIaeT B MOMEHT, KOT/a
HanpsixeHHs B pafoueM cedeHHHM KOHCTPYKIIMH CTaHYT DPaBHBIMH HOP-
maTtuBHBIM. [Ipu 3TOM 3a Hpeies IIPOUHOCTH JPEBECHHDI HpHHHM?IOTCH
pacueTHBle CONPOTHBJ/ICHHS, YMHOXKeHHbe Ha Ko3(uunent 1,24:

1—1,24R. (6.7)

3HaueHHsi pacYeTHHIX conpOTnBJIeHHi’i APEBECHHBI: COCHDI (kpome
BEAMYTOBO#), €J1H, JHCTBEHHUIB €BPOINEACKOH H ANOHCKOH MPUBEAEHBI
B taba. 6.1. Pacuernble CONPOTHBJIEHHA [APYIHX INOPOA JAPEBECHHE
YCTAHABJAMBAIOTCS ~ NyTeM  YMHOMEHHs]  BeJNHMUYMH, IPHBENEHHBIX
B a6, 6.1, Ha mepexofHble KO3 GHUIHEHTH My, YKasaHHbe B Taba. 6.2.
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Tlpu HOpMAaJIbHBIX YCJOBHAX SKCIMyaTalMH pafoune HaMpsKeHHs

Tabuuua 6 1 ,
¥ ceueHun BHEIEHTPEHHO-PACTSIHYTHIX H pacTsiHyTo-usrubaemMuix aJje-
o Pacuethbie conpotHpieHis MeHTOB ONpENeNsOTCS N0 yPaBHEHHIO:
aNpAXKEHHOE COCTOAHHE AJisT COPTOB JpeBeCHHAL
H XapaKTePHCTHKA 3JEMEHTOB Obosnauene MIla ’ N MR
np Max P
o= 4 IR, (6.8)
1 | 2 | 3 F, W,R,
I. HsruG, cxatue m cMATHE BAOJIb BO-
JI0KOH: § BHEIleHTDEHHO-CKAThIX U CHKATO-U3THOAEMBIX 3/IEMEHTOB — IO ypaB-
a) 3JIeMEHTH IpAMOYroJeHoro ceue- |{R ' R | R 14 13 85 !CHH}O.
HUA (32 HCK/IOYEHHeM yKa3aH- e ew ’ N M
HBIX B MOANYHKTaxX «6», «B») BLI- Tp== -t -+ — <R., ‘(69}
coToH Ao 50 cm F, EW,
6) 3JIEMEHTEL npsiMoyroanoro ceye- Rw R N R 15 14 10 . X
rl%m WHPHHOH cBmmie 11  jo e ew %ﬂe F, — pacuetnas miollajib CeYeHud, Mm%, W, — pacyeTHbIi MOMEHT
b clbf gg%grﬁ;ﬁe CRUEHHS CBHI- " compoTuBJeHHs cedeHHs, M3, § — KoahQHUHEHT, YUMTHIBAIOLUHA
JOTIOHUTENBLHBI MOMEHT OT HPOJNOJBHOH CHJBl NpH AeOpMalHH
B) SIEMEHTH NDPAMOYrO/bHOrO ceue- (R , R, R 16 15 1 CTEPXKHS, OoNpefeNsercs IO ypaBHEHUIO:
HHsS MHPHHOX cBhlwe 13 mpw BE- | =~ = M
COTe ceueHHa csblne 13 no 50 cm - N
c_ I8 i N
T) SJeMEHTH H3 KpyrJnx necomate- |R_, R . R _ 16 10 £= 3100 RI; {6.10)
pHamoB 6ea Bpesok B pacuetHom | O et e
CCYeHHH
2. PacraxeHue BIOJIb BOJIOKOH: I'u6KOCTb 2JeMeHTa A mpeicTaB/sieT co0ofl OTHOUIEHHE PaCHeTHON
. MUHBE |, X pajguycy HMHEpPIHUH T:
4) HEKJICCHBIE 3JEeMeHTLI R 10 7 i'n ° P yey p
5 ) —
6) KieeHbe 3/JeMEHTH R 19 9 A=1,/r1. (6.11)
b -
~ Paguyc ugepuuu 3aBHCHT OT QOPMBI CeUeHHs U ONPeARIACTCA A4
gﬂMoyI‘O./’IbHIﬂX ceueHu#t no ¢gopmyJe:
TaGauma 6.2.
r:="0,29h (b); (6.12)
HApesecHsle nOpont m, Jlpesecitsie mopob: m, ’
s kpyrabix:
1. Jlzcrpennuna, kpome €BpOo 6
A ! - . SlceHn, KJ - -
TefiCKOl H STOHCKOR 1,2 eetin, kaei, rpat 13 r==0,25d. (6.13)
7. Axanus
2. Ken CHOUPCKHIE L5
Kexpg Kpacﬂogpcm;o K;ggMe 0.9 8. Bepesa. & PacuetHas AJMHa 3JE€MEHTOB ONPELEJSeTCd B COOTBETCTBHH C Tpe-
' - Depesa, Oy L1 onanuamu raassi CHull 11-25-80 «[lepesaunbie KOHCTPYKIHK, HOpMbL
3. Kemp Kpacrospckoro kpaw, 9. Bsiz, wabm 1 DOCKTHPOBAHHAD.
COCHa BeliMyTOBas 0,65 -
4 Tlixea 10. OnbXa, auna, ocuua, TONOMb 0,8 % Ipenen orHeCTOHKOCTH AEPEBAHHBIX CTPEXKHEBBIX 3JI€MEHTOB Olpe-
' 0,8 MsieTcs ¢ yaeroM oOYrAHMBaEHs CTOPOH, NOJBEPKEHHBIX TeMIepaTyp-
5. y6 13 My Bosjeficteuio. Cxopocth OOYT/IMBaHHS NPHHHMAETCH paBHOH
’ MM /MHH 15 35ieMenTos ceqenneM 120120 MM u Gonee u 1 Mm/MuH
51 sneMeHTOB cedexneM Menee 120120 M.
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Ecan NpUHATH HJIOL{aJb YMEHbIUAIOMIEr0Cs NP OOrOpaHHH Hecy-
ero CceyeHWss KOHCTpyknuu 3a F,, TO Ipu 0608 3aAaHHON
TOJIIIMHE CJIOS TEePeyrAUBAHNS §; MOXKHO BHIUKCAHTL HATPSAKEHHUS B He-
CYIleM CEUeHHH Do ypaBheHusM (6.8) u (6.9). OTh ypaBHeHHH npel
CTaBJAIOTCA B CJEAYIOHIEM BHIE:

J
O’D’I_- I\np MMaxRp <1,24Rp~ (614)
Fp,i p,ift\m
Nip Max -
G, = x _<1,24R,. (6.15)
" Fp,i + giwp,l -

B 3aBHCHUMOCTH OT TOJUIMHBI CJIOS IEPEyrAHBaHUA H3MEHSIOTC s
LJI0WAaAb Hecylero cedeHusi Fp(, pacueTHHH MOMEHT CONPOTHBJIEHHS
W,,, @ AJisg CKATO-H3THOAEMEIX 3JIEMEHTOB H KO3 @UIHEHT §;, YUHTHI-
BAIOWMH IONOAHHTEALHBIE MOMEHT 0T TMPOAOJBHON CHJIH NpH Aedop
MaLHuy CTePKHA.

TIpu pacuere mpeesoB OrHECTOHKOCTH JEPEBSIHHBIX CTEPXKHEBLIX
3/1eMEHTOB OIPEeAE/IAIOT CXeMYy 06TopaHus Hecyllero ceuenus. [IpH 31Oy
3a7a10TCST TOJIHHHON cJos mepeyrauBauusg 8, Os, ..., 8 H OUPEALISIOT
pasMepnl Hecyllero ceueHus. Hampumep, npu NepBOHAYAIbHBIX pasMc-
pax ceuenusi ctoiiku bXh u o6yrinBaHNH ee ¢ YeThIPEX CTOPOH pasMme
pBl ceueHHs ONpenensiorcs no Qopmynam:

b, =b—25,; (6.16)

h, ,=h—25,. (6.17)

Jlnst 6aJioK ¢ BBHICOTO# ceueHuss h u mIHPHHOH b mpu obropanuu
C Tpex CTOPOH:

b, =b—25,; (6.18)

hp,,=h—51. (619)

Tpu ompeneneHHBIX pasMepax CeueHus: ONPENC/ISIOT MOMEHT COIpO
THBJIEHUS, a AJS CKATO-U3rHOAEMEIX 3JIEMEHTOB — H 3HaueHue Ko3d
¢dunuenta &

2
gi=1— hi "an), (6.20)
3100 R.F,,
rie
A=1,/0,29b,, .. (6.211
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IIpn onmpenesennn rubkocTH ajeMeHTa B Qopmyay (6.21) moacras-
JsieTcss HauMEHBIIHHA pasMep CeueHwud,

Ilpu onpenesenyy MOMEHTa CONMPOTHBJIEHHSA HEOOXOMUMO YIUTHIBATD
padoTy KOHCTPYKHHH B peasibHBIX YCJOBHSX W HalpaB/cHue ee aedop-
Mauuu. Eciu HensBecTHO HanpasJeHHe fedOPMAlHHA, TO MOMEHT COTIPO-
THBJIEHHs HecylleHl YacTH CeYeHHS ONPEeAeNfi0T OTHOCHTENibHO ocel
CHMMeTPHUH TaKUM 00pasoMm, 4ToOHl OH OBLT HAHMEHBLIIUM.

Hafinennble BeMHUHHE NOACTAB/SIOT B ypasHenne (6.14) wiau (6.15)
H OTIpe/lenisiioT paboure HANPSXKEHHsT B HECYIUeld JacTd cedeHusd.

Hpe,ﬂ,e.ﬂbHOe COCTOsAHUE paCTﬁHyTO-H?;I‘I/I6aeMbIX U cxkaro-usrupae-
MBIX 3JICMEHTOB ONpeaAendaeTCs DAaBEHCTBAMU:

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

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

3ajzaHHan TOJIIMHA CJAOST NMepPeyrJaHUBanus, ipU KOTOPOil cob/oha-
o1ca paBeHerBa (6.22) umaum (6.23), mpHHHMAETCA 3a PACYETHYIO Spuep.

GakruueckKdd npeies OTHECTOHKOCTH KOHCTPYKLUH OTpefensercs

KaK OTHOLUEHHE TOJIIMHHL C10S O, K PACUCTHOH CKOPOCTH HEpeyrJii-
BAHHS Vpep'

TTy==810p/ Vaep- (6.24)

Jas orzesamBuIeHHBIX KOHCTPYKLHH —(aKkTHUeCKHH Npejfes Orke-
CTOMKOCTH YBEJHYHBAETCS Ha BpeMsl 3aAePiKKH HAuasa NepeyrauBaHus
At. Ono 3apuCHT OT QUSHKO-XMMHUECKHX CBOHACTB OGJHULOBKH H €€ TOJ-
U(MHBL

TTy== AT+ Smep/ Vaep- (6.25)

[TpusejenHas MeTOAMKA [O3BOJSET ONPENeNHTh (haKTHUeCKui mpe-
Jlel OrHeCTORKOCTH JepeBAHHBIY KOHCTPYKUIME IPH DA3NUUHBIX CXeMax
OrHEBOrO Bo3aeficTBUA U s1000M COYeTAHHH BH/JA HATPY3OK Ha CTepIK-
HeBOHE 2J1eMEeHT.

CxeMBbl K pacuery NpeIesioB OTHECTGHKOCTH PACTAHYTO-H3rHOaeMbIX
H CKATO-U3THOACMBIX 3/J€MEHTOB NPSAMOYTOJLHOTO CEeUueHHs, NPH 06yr-
MIBaHNH HeCYILero CeueHHA C YETHIPEX CTOPOH, NPEACTABJEHB COOTBET-
trsenio Ha puc. 6.3 u 6.4, Pacuernele ypapaennda (6.14) u (6.15) moryr
HCIIOJIB2ORATBCS TAKIKE IIPH ONDPENeSeHHH TPEAeNCB OTHECTORKOCTH
pICMEHTOB, PabOTAIIEX TOJABKO HA pacTsKeHHe, u3rub UaH CKAaTye.
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UcxodHbie OaHHbIe:
pusmepo ceverug bxh;
M oy N s Re s ‘80

Ucxo0neie danubie
pasmepbi cevenusd bxh;
Mmax 3 Nops Rp; Rys Ugep

|

& =0,01m
-

BpL=B"25i

hpi. fxi.
Wyi- 12

i
1,-1, /0296, 1;=1,/029k,;
T Ne |

1500 7B 0

G = N M mox
P 5/’1 hpi ! giwpi

5( = 6( +D,U1

Aa

5f.: Si *’Q”f

”mzd-i/‘fneﬂ

Puc. 6.3. CxeMa pacyera mpejesa OTHECTOHKOCTH AEPEBSIHHOrO
pacTanyTo-usrufaeMoro sjJeMeHTa NPH 06YrAHBAHUH HECYIIero

CEUENHH C YETHIPEX CTOPOH
Puc. 6.4. CxeMma pacuera npejejia OrHeCTOHKOCTH JiePEBSHHOTO

CKaTo-H3rub6aeMoro sJeMeHTa TIIpH 06yI‘JIHBaHHPI Hecyulero ce-
YeHUs ¢ YeThipeX CTOPOH



FTnas

TPEBYEMBIE NPEJEJIbI OTHECTOMKOCTHU
CTPOUTEJIBHbIX KOHCTPYKL UM

7.1. HopmupoBanne TpeGyeMbIX NPesejOB OrHECTOHKOCTH
CTPOUTENBbHBIX KOHCTPYKIHiA

Tpebyembie npemenbl OrHECTOHKOCTH CTPOHTEIBHBIX KOHCTDYKLUHI
HOPMHPYIOTCSI B 32BHCHMOCTH OT Ha3HAueHHs 3AaHUH U HX TpebyeMoll
CTCTCH! OTrHeCTOHKOCTH. IIpn 3TOM VUHTHIBAIOTCA BHA U HASHAUEHUC
KOHCTPYKUHI MM KOHCTPYKTHBHBIX 3JIEMEHTOB W MX BJHSIHHE NPH Ha-
CTYILICHHH IpeieJia OTHECTOHKOCTH B YCJAOBHSIX MOXKAPA HA OTHECTO-
KOCTb BCero sganusi. Hanpumep, obpyuiense Hecymux CTeH U KoJonn
MOXKET MOBJICYb 3a COOOH OOpyIlleHHe BCEro 31aHHSA, B TO BPeMS Kik
0OpYyLIeHNE NepeKPHITHI i MePeropoaoK MOMKeT HOCHTb MECTHBIH Xapak.
tep. [TosTomy 3epTuKaibHble HECYIIHE KOHCTPYKIUH, KAK MPABHIIO np
BCEX MPOUYMX PABHBIX YCJOBHSX, UMEIOT OONbIIMA TpefyeMBIli mpene.
OTHECTOHKOCTH, 4eM TFODH3OHTA/JbHbIe WK BEPTHKAJIbHbIC HEHEeCYLIH -
Koncrpykuuu, BHRO/IHAIOMHE POJIb IPOTHBOTOKAPHBIX IPErpa, TaK
HOJ/KHBL 061afaTh GONBLIOH HaJeKHOCTBIO. MX TpeGyeMmbiii mpejc:
OTHECTOHKOCTH HOPMHPYETCsl B 3aBHCHMOCTH OT Ha3HadeHus. Hanpumer,
TpeOyeMbldl mpejes OrHECTOHKOCTH HPOTHBOMOXKAPHBIX CTEH, HE3aBHCH
MO OT CTeNeHH OrHeCTOHKOCTH 3MaHHH, paBed 2,0 4, UTO MOXKHO COIK:-
CTaBHTb TOJbKO C TPeOyeMbIMH MOpeJeSaMi OrHeCTOHKOCTH OCHOBHE
HECYIINX BEPTUKAJBHBIX KOHCTPYKUIMA 3aaHu#l I CremeHH OrHecTOHK(
CTH. DT0 0ObACHAETCA HA3HAUEHHEM [POTHBOMOKAPHEIX CTEH, KOTODbi
JOJIXKHEL NPENsATCTBOBATHL PachpoCTpaHeHHI0 NoXKapa H3 OAHOH dach
8laHUa B APYryl jaKe IPH OAHOCTOPOHHEM OODPYUIEHMH KOHCTPYKILH
[IpH MoxKape B KaKOH-JAHO0 YacTH 3MaHus.

HopmupoBanue TpeSyeMoii cTemeHH OrHeCTOHKOCTH 37aHHMiE OCYLie
CTBJACTCS  CNICHHANH3UPOBAHHBIMH H OTPACJAEBBIMH  HODMATHBHBIM i
ACKYMEHTaMH. DTOT BONPOC PACCMOTPEH B MEPBOH IviaBe yueOHMKA,

OcuoBHBIe CBeleHHs MO HOPMHPOBAHHIO TPEGYEMbIX TIPEIeNOB OTHe
CTOUKOCTH CTPOMT&IbHHX KOHCTPYKUHH comepxatcs B riaBe CHull
11-2-80 [18]. CuenuanusuposaHHble H OTpacJjeBble HOPMATUBHbIE HOKY
MEHTHl B OoJ/bliefl CTeNeHH YUYHTHIBAIOT OCOGCHHOCTH MPOEKTHPYeMbx
00bEKTOB H DAa3BUBAIOT OCHOBHBIE IOJOKEHHS MEKOTPACHEBON TIaBi
CHulT 11-2-80. Tak, B coorserctsun ¢ raasoit CHull 11-2-80 aas 3as
uu# IT cTenenu oreecroffkoctu TpeSyeMBli Npeaes OFHECTOHKOCTH
neperoponok cocrasaser 0,25 u He3aBHCHMO OT Ha3IAYCHHS NEPErop:-
HOK W 3faHus B wenom. s sxunwx 3panui [13] TpeGyemoie npenesi
OTHECTOHKOCTH MeperopofioK HOPMHPYIOTCH B 3aBHCHMOCTH OT HX Ha
nauennus. Ilpu stom B sganmax I cremenn orgecrofikoetu Tpedyems:
npeses OrHeCTONKCCTH MEXCeKUHOHHBIX MepPeropojok U Meperoposio:.
OTAS/SIOUHX O0uIHe KODHUAOPHL H MeCTa 9BAKYAUHH. OT IPYPHX JIOM:
mennf, pasen 0,75 4, MeXKBapTUpHBIX — 0,5 U, MeKXKOMHATHHIX -

il
3]
i
{
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),25 u. Tlogo6ubie TpeGOBaHUSA COAEPIKAT U APYTHE HOPMATUBHBIE JOKY-
dents. [lpu orcyrerBuy TpeboBaHMI K OTHECTONKOCTH CTPOUTEIbHBIX
KOHCTPYKUUH B CIEIHaJU3MPOBAHHbLIX, BeJOMCTBEHHHX M OTPACJAEBHIX
MOpMax M IpapuJax TpeOyeMblil Ipefea OHECTOHKOCTH KOHCTDYKHUHEH
JlipefleNisieTcs Ha OCHOBaHuM NonaoxkeHnit raasst CHull 11-2-80.

7.2. TeopeTnieckue NPeANOCHUIKM K ONpPeNeseHHIo TPeGyeMbix
NPenesoB OrHECTOMKOCTH CTPOHTENbHBIX KOHCTPYKUMM

MeToMKa HOPMHPOBAaHHA TpPeOyeMbIX MpPefeoB OrHEeCTOHKOCTH
VTPOHTE/BHBIX KOHCTPYKIHMIl HMEET CYULECTBEHHbI HEAOCTaTOK: B Heit
DICYTCTBYIOT KOJIHUECTBEHHBIE fOKa3aTesH, BJMAIONIME Ha OrHeCTOl-
KOCTb CTPOMTE/IbHBIX KOHCTPYKUHUH. [Ipexkje Bcero, 3To NpoaoaKuTe b-
HOCTB BO3MOXKHOIO MOXKapa U TeMIIepaTyPHBIH peskiM.

Maes pacuera TpeGyeMBbIX IPeJesOB OrHECTOMKOCTH CTPOHTENbHBIX
KOHCTPYKIHE ¢ yYETOM IpOJOJIKHTEABHOCTH ToXKapa cQopMyaapoBana
fpodeccopom B. M. MypamesmM (1956 r.):

n’x‘p - KoTnon{y (7 1 )

the KosounueHT orsectofikoctu K, yaurhBaeT HasHaueHue 3aaHuit
H HX TpeOyeMyio cTeleHb OTHeCTOHKOCTH, Ha3HaueHHe KOHCTPYK-
THBHBIX 3JIeMEHTOB, UX clleuHduuecKue yciaoBus paboTh Ha TOXKa-
pe U CTeleHb BJAUSHUS HA OTHECTORKOCTD Bcero 3aanus. [Ipakrude-
CKH BCe 3TH (PakKTOpbl B TOH UM HHOH Mepe YUHTHIBAIOTCA IPH
HOPMHUPOBAaHHU TpeOyeMblX IMpeaesOB OFHeCTOHKOCTH CTPOHTENb-
HBIX KOHCTPYKUHMH M pPaccMOTpPeHB B IpeJbIAYIIEM maparpade
yuebHuKa. HucjaeHHble 3HaueHUd Ko3(pPUIHEHTA OrHeCTOHKOCTH
IO Cero BpeMeHH HayuHO He O0OCHOBAHLI 4 He y3aKoHeHBL. Peko-
MEHJIOBAHHBIC JaHHBIe N0 3HAYeHUSIM KO03((huUHeHTa OTHECTOHKO-
CTH CTPOMUTCJBHBIX KOHCTPYKUMH B 31aHusax I u Il creneneli orte-
CTORKOCTH IpuBefeHHl B Taba. 7.1

Tabauua 7.1.
3uauenust Ko3QPUIMEHTa OTHECTOHKOCTH AJd

Creiens orne- f S eroTonon
cToliKoCTH BEPTHKAMBHLIX | 11 o ruBONOKAD- | TOPH3OHTAIBHLIX HgHecgulnx)
SAaRUsA HECYIHX HEIX CTeH | KOHCTPYKUHHA ’

KOHCTPYKIHIL x CTEeH

I 2,5 2,5 1,25 1
11 2 2,5 1 0,5

roun

OrneHka NPOAOJKUTEIBHOCTH TMOXKAPA  Tyew HMEET CYIIECTBEHHOE
BlraucHHe 17151 pacuera TpefyeMbIX IPefeioB OrHECTORKOCTH CTPOUTENE-
HWX KOHCTPYKLHE.
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Ilpu usBecTHOH moxapHoi Harpyske N. H CKOPOCTH €€ Bhiropanusl

N NIPOAOJIXKHTEJNbHOCTD NMOXKAPAa B NOMEIIEHHAX C HEOTDAHHYEHHBIM TIPH-

TOKOM BO3/lyXa B 30HY TOpPEHHA MOKeET 6BIThH omnpejeserHa No ypaBHC
HHIO: |

N,
Trow = y . (72)
zn
rie z — KO3QHUHEHT HEMOJHOTHl TOPEeHHUs.

HecMOTpsi Ha KAXYILYIOCS NMPOCTOTY OIpejpeseHHs HPOLOaKHTEND:
HOCTH MoXKapa, BOMPOC 3TOT IPEJCTABJAET 3HAUUTENbHYIO CAOKHOCT,
3to OﬁbHSHHeTCS{ TEM, YTO CKOpPOCTb BBIFOPAHHS BEIIECTB HE SIBJISETCSI
BeJIHYHHOH nocurommoﬁ, a 3aBUCUT OT CTENEHH H3MEbUYCHHOCTH Bellc-
CTBA H YCJOBHH €ro pasMelieHHs, TeMIIEPATYPHOrO peXuMa H YCJIOBHIi
NPHUTOKA BO3AyXa B 30HY TOpeHHU.

Jlas noMeledMil ¢ OrpaHHYEHHOH BEHTU/IsILHEN OCHOBHBIM (akTo
pOM, ONpeleARIHM [POJAOJKUTENBHOCT, N0XKAPa, SIBJAAETCS PACXOil

Bo3ayxa Qy,, MOCTyNAOMIUA Yepe3 NPUTOUHBIE OTBEPCTHSI B 30HY rop-
Hus (puc. 7.1).

N

Puc. 7.1. Cxema K pacueTy OpOAOJIKHY-
TeNIbHOCTH Moxkapa mpu M=1{(G

HO)

Ilpu u3BecTHONH pasHOCTH JaBjeHUit AP Ha ypOBHE reoMeTpHYeck!is
HEHTPOB HPUTOUHBIX OTBEPCTHH ¢ miaomiansio F,,, pacxon Bosxyxa, mo
CTYIAIOLIETO B ropsdujee MoOMeIeHHe, onpeaensieTcst 10 YpaBHeHHUIO:

Gtw: Mqusno V QAPPH R (7‘)

TAe Poe — KO3Q@HHMEHT pacxoAa MPHTOYHOTO OTBEPCTHS; Py — IJIOT
HOCTb Hapy»KHOro BO3/Ayxa, Kr/m3,
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§ Macca BhHIrOpaeMoil B €AHMHHILY BpeMeHH
ipy M3BECTHBIX 3HAYEHUSIX
N0 ypaBHEHHIO:

noKapHoi Harpysku M
Koa(puiHedTa H3OBHITKa BO3AYXA Om —

MT. =Gno/ (\\ gpoam) s (74)

rae Wy — TeopeTHUeCKH Heo6X0oMUMBIH o6beM Bozayxa npd 0°C aJs
cropanns | kr BemecTBa, M3/Kr; p, —— IJOTHOCTE BO3AYX4 MPH 0°C,
Kr/mé.

B ypaBHennu (7.4) pacxon Bos3jdyxa IpH 0°C, HeoOXOZUMBIH LI
¢ropaHusl eIHHHIB MACChl BEILECTBA, MOKET 6BITh ONMpefeseH Mo cipa-
POUHBIM JAHHBIM.

C yuerom ypasuenus (7.3) paBeHCTBO (7.4) mpejacraB/isieTcs B CJe-
JlylolieM BHJIE!

M= =pzoFsme V 28Pps  /(Wopolm). (7.5)

[Mpyu M3BeCTHOH MOXKAapHOH Harpyske N, u naouiaiu TOMelleHHdA
Fuow TIPOAOJIKHTENLHOCTD BO3MOXKHOTO MMOXKAPa MOXKET OBITH BbiYHCJIE-
Ha N0 YPaBHEHUIO:

N, Fron
Tnomz‘_"-’]‘v"%i‘ ’ (76)
KoTOpoe ¢ yueToM ypaBHeHuss (7.5) MApeACTABIACTCA B CACAYIOULEM
Buae:
NI‘FHOMngoam

(7.7)

‘tHD'lﬁ

MnoFa.no 1'/ QAPPH '

BhuHc/IeHHe [IPOIOJKHTEIbHOCTH IN0XKapa M0 yPaBHEHHIO (7.7)
NpeicTaBisieT ONpe/ejieHHble TPYAHOCTH, TAK KaK BEIHHHHBL dm H AP
He SIBJSIIOTCS MOCTOAHHBIMH, 8 H3MEHAIOTCs B 3aBHCHMOCTH OT Temnepa-
TYPHOrO pexuma B MOMEIICHHH. BMecTe ¢ TeM OHO BHIABJSAET B3aHMO-
£BSI3b HCXOJHBIX AAHHBIX, BJIUSIOUIHX Ha IPOLOIKHUTENbHOCTh NOXKapa
P NoMeleHHsIX C OTPAHHYEHHOH BeHTHJIsIMEH, U NOKAa3BIBAeT, UTO IIPH
O/IMHAKOBLIX YCJOBHAX rasoo6MeHa MPOLOJIKUTENBHOCTD HOKapa i
Kax7oro BHAA MOXkKApPHOH HArpyskd MPOIODPUHOHAJNBHA €€ obleMy Ko-
AuuectBy. DTO MOJOKEHHE TOATBEPIKAEHO IKCIEPHMEHTAMH, TPOBELEH-
#biMu Bo BHUUIIO MBJI CCCP.

* JlanHble O MPOAOJKUTEJNBHOCTH CBOOOLHOTO TOpEHHUs NMpPH NOKAape
NPeCTaBASIOT NPAKTHIECKHI 1 TeopeTHYeCKHH HHTEepeC, TaK KaK ABJljl-
WTCS OJHHM M3 floKasaresell TOXKAPHOH OMACHOCTH o6bekTa. Bwmecre

. TeM OHH He YYMTHIBAIOT JefiCTBHI MOXKAPHOM OXpaHBI, KOTOpas CIO-

¢o6Ha CylIeCTBEHHO MOBJHSTH Ha IPOLECC PA3BUTHs MOKapa H COKpa-
THTb €ro MPOXOJIKHATENbHOCTD.

T1poA0MKHTEABHOCTD MOKAPA € YUCTOM ero TYLIEHUS CKIa1bIBAETCH
K3 BpeMeHH cBOGOAHOTO PA3BUTHA M0XKApa A1, H BpeMeHH ero TYIIeHHH

Brym’
Trom =Trym T ATo. (7.8)
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BpeMmsa TylleHHs moxapa B GoablieH CTENEHH 3aBHUCHT OT GOECIo
COOHOCTH MOXKAPHBIX MOJPAa3/ie/eHuli, KOTOpast MOKeT ObIThb OlleHei:
CKOPOCTbIO TyLIeHHs NoXapa. Tpebyemasi CKOPOCThL TYUIEHHA MOXKAap:
npexcraBadgeT coboit nJjaomanbL Inozxapa, JIUKBUAHDOBAHHOIO B GILHHH;I\‘

BpeMeHHt, IIPH COOTBETCTBYIOLIEM pPAacXOje OTHETYIIAlHX BEHlecTB ()
H TpebyeMoll HHTEHCHBHOCTH I,

Q

‘TDTH

Vrp rym ==

(7.9)

Ilpu usBecTHOM Nuowanu ropetns F, BpeMst TYIUEHUs ONpeieseTcs
10 ypPaBHEHHIO:

Trym = B/ Vg zym. (7.10)
C yuerom ypaeueuuss (7.9) umeewm:
FI‘ITp

Trym = Tu- (71 )

[TojicTaBuB 3HAUEHHE Tryy M3 TOC/IELHErO YPABHEHHS B DaBeHCTH(
{7.8), nosxyunm:

F.I,
L Tut-AT,. (7.12}

TIIHH{ .

@opmyaa Ajs ompefeneHusi TPeOyeMbIX NpPeAesOB OTHEeCTOHKOCTII
CTPOMTENbHBIX KOHCTPYKUHKI NIpe/iCTaBJasieTcs B CJe1yIOlleM BHE:

FI‘ITp

HszKo TH‘[“ATO . (713)

TpeGyembli mnpenes OPHECTORKOCTH, MNOJYYEHHBI N0 ypaBHEHHI)
(7.13), MOXHO COMOCTABJIATb ¢ HOPMATHBHBIMA TpeSyeMBIMi Mpeges
MH OTHECTOHKOCTH CTPOUTENbHBIX KOHCTPYKIHIL, €CIU peanbHbifl TeMIle
paTypHBIH pexuM Ha noxkape OJU30K K «CTaHLaPTHOMY>.

B IPOTHBHOM CJyyae HeOGXOJAHMO COMOCTABAATb PeasbHbIA TeMIe-
PATYPHBIH peXUM MoXKapa CO «CTAaHAapPTHEIM» IpU BpeMenu I1,,, nosay-
YEHHOM 110 ypaBHeHuio (7.13), u onpenensats TpeSyeMulil npesei OTHE-
CTOHKOCTH C YY€TOM MONPABOYHBIX KO3(MOUUHEHTOB aubo mnoiduparts
KOHCTPYKIMH C TaKHM pacueroM, 4ToObl uXx (GpaKTHUECKHH Npeien orHe-
CTOUKOCTH TPH DeaJIbHOM TeMIepaTypHOM DEeKUMe HECKOJbKO MIpPeBbLi-
man (=~ na 10%) tpebyemblii. C 5KOHOMHUECKON TOUKH 3PeHIHsS Leje-
co00pasHo peabHBIH TeMOEPATYPHBIA pPeXHM paCCUHTHIBATE TAKKCe
¢ y4eTOM BpeMeHH TYIIeHHs.

?onpocm, CBA3aHHBIE ¢ OOOCHOBaHHEM TPeOYeMBIX MPEemesoB OTHe-
CTOHKOCTH CTPOMTEJbHBIX KOHCTPYKLUHIH, BeCbMa aKTyaJibHBl H Haxo-
ASITCA B HACTOsIIIee BPeMsl B CTaJUH TEOPETHUECKUX U IKCHEPHUMEHTAJIb-
HBIX HccienoBanuf. Mx paspemienue mnosBoJuT Gojee 06OCHOBaHHO
NOJOHTH K HOPMHDOBAHUIO OTHECTOMKOCTH CTPOHTEBHBIX KOHCTDYK-
LMH YU 3AaHUH ? LeJIOM, UTO AAaCT HeMaJIbii 3KOHOMHYecKHH 3dderT Ha-
POLHOMY XO3SIHCTBY.,
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Paspea 11

MJAHHUPOBOYHDLIE PELMIEH!US 3JAHHUH
U COOPY)XEHHH

[Tpu paszpaboike 00BEMHO-IVIAHMPOBOUHBIX PEILEHNH YYHTBIBAIOTCHA
$yukusoHaibHOC HasHaueHHe 3[aHWH, KOHCTPYKTHBHBIE, apXHTEKTYp-
HO-XY I0KECTBEHHbIe, SKOHOMUUECKHE H IPOTHBONOKAPHbIE TPeOOBaHUS.
Ha nsasupoBOuEBle PeIUeHHS] OKa3blBAIOT BAUAHHE TaK)Ke COBpeMeH-
Hble TeHIeHIHE B 006JaCTH CTPOMTE/bLCTBA:

1. YBenduenue pasmepoB 3JaHHK M COODYKEHHH.

2. BaoxupoBaHue 3aHHH DA3JHYHOTO HA3HAYEHHs, KOrja pas/iny-
Mbie QYHKIHOHAJbHbIE MPOIECCH OODBEAHHAIOTCS MO OHOH KpBIIIe.
Buokupopanue moBblmaeT KO3(QOUUHEHT IOJe3HOTO HCHOMb30BaHUS
TepPUTOPLHN, COKPALIALT MPOTAKEHHOCTh HHKLHEPHBIX H TPAHCIOPTHHIX
KOMMYHHKaluil, CHUXKAET CTOHMOCTb CTPOUTENbCTBA H IKCILIyaTalHH
MlAHHS, HO 3HAUUTENLHO YCIOKHSET pelleHue npob/ieM mpoTUBOMOKAP-
Mot 3auIMTHL
- 3. BBIHOC TEXHOJIOTHYECKOTO 000PYy/IOBAHHS HA 3TAXKEPKH H OTKPHI-
Thle TIOHIAJKA — 3KOHOMUUYECKH BHII'OJAEH M HECKOJbhKO CHUXKAET II0-
#KAPHYIO ODACHOCTD.

4. CTpoUTe/IbCTBO NPOMBIINEHHBIX 3AAHHHA NaBUJIBOHHOIO THHA —
NICTKHX OTAEAbHO CTOSIIMX NOCTPOCK, B KOTOPHIX Pa3MELIatoTCs HpOU3-
BOJICTBEHHBIE YCTAHOBKH, CKIAAH, BCIOMOTaTeibHble Cy kOBl BosBo K-
Mbic B GOJBLIMHCTBE CJAyyaeB U3 JETKHX MeTa/JIHYeCKHX KOHCTPYKIHH
€0 cropaeMbiM YTEIJIATE]eM, TaKHe 3JaHHs OTJIHYAKTCS MOBBILIEHHOH
ROXKApHOH ONACHOCTHIO.

5. CTpOUTENbCTBO 31AHHH MOBBLIIEHHOH 3ITAXKHOCTH, KAK XKHJBIX
W 06uieCTBEHHBIX, TaK U IPOU3BOJCTBEHHEIX, 00/1aJa0IKX Cclenuduye-
CKoli TOxapHOH omacHocTblo. OOLUHbIE IIPOTHBONOXKAPHBIE Mepo-
fpusTHS AJIS TAKHX 3JaHHH SBASIOTCA HENOCTATOUYHBIMH MJIH JAaXe
HenpHeMJIeMbIMH.

6. CTPOMTEAbCTBO MHOTOSTAXKHBIX Gecdonapubmx snanmi. Oreyr-
{TMe B 34aHHAX OKOHHBIX IIpOeMOB M (oHapell 3HAYHTEJNbHO 3aTPYA-
HAeT IPOTHBOJABIMHYIO H IPOTHBOB3PHIBHYIO 3aLIHTY, SBAKYAUHUIO JIOJeH.
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7. TlpuMeHeHre B 3JaHHAX U COOPYMEHHAX TPaHCOOPMHPYEML .
KOHCTPYKILEI, MO3BOIAKMUK 32 KOPOTKOE BpeMsa OCYLIEeCTBJAATDL [
HJaHUPOBKY 3JaHHd HJAK NOoMenlenus. TpaHchopMalns noMen i
MOXKET VCIIOXKHATh pelleHHe BONPOCOB, CBS3AHHBIX C OTPAHHURHiiey
503MOKHBIX PasMepoB H0OXKAapa i ofecHeueHHeM 3BaKkyallinl JIo ek,

CJHoXKUBIIHECS B CTPOMTEJBLCTBE TeHAGHHHH TPeSYIOT HOBGIO, TBOD
HECKOro MOAX0Aa K pellesuy NpodJieM HPOTHBONOXKAPHOHA 3alliTs 31
Huft 1 coopyxenufl. B obsacTn BHYTpeHHeH NJAHUDOBKU OHE IO
ObiThb HAIPaBJICHB HA OFPaHMiCHHE PasBUTHS BO3MOXMKHOIO OHOMKApNI
H CO3JaHHe YCAOBHMA A/ YCHEIHOro ero TyLIeHld, ofecliedeHue 3B
Kyanuu Jiofell. D10 AOCTHIASTCH WICHEHHeM 3IJdHN i1 coopyxeun
Ha TIPOTHBOTIOKAPHDBIE OTCOKH H CeKIUIL, TpGGOBa}mmm K B3al 3
pasMelIeH IO CEeKUHH WJIH OTJeNbHBIX NOMEINEHUH B flaHe u o 3Taxan
3Zadunfi. HanpuMep, pasMelleHne NOXAapOOHNAacHBX TEXHONOIKUECK)
omepaun HIN NOMelleHHH ¢ 6osbIIod NOXKapHoH Harpyskofl v Hapy::
HBIX CTeH C OKOHHBIMH NpoeMaMH npeianonaraer OmCTpoe  3dderTn:
HOE BBejeHMe CHUT U CPEJACTB Ha TyilleHHe IoxKapa. He Tpedywoty
B 2TOM CJyHae U JONOJHHTEJbHBIEC KalHTadbdble 3aTpaTh HA YCTRO
CTBO JBIMOBBLIX JIOKOB, TaK KAaK HX POJb MOTYT BBINOJIHATD OKOHHE:
npoeMnl. Pa3zMellleHde NMOMEIIEHHA ¢ B3PLIBOONACHBIMA  TEXHOMGTHY:!
CKHMH ITIpOIeCcCaMU YV HADYKHBIX CTeH 400 Ha BEDXHHX 3Taxay 3
HUH CO3AaeT BO3MOKHOCTb YCTPOHCTBA JerKocODACHBACMBIX KOHCTPY i
HHH B JIOKaAH32LMH BO3MOXKHOTO B3pHIBA B Npeae1ax CAHOIGC ToMC
LICHHS.

BesonacsocTs J0fell npejlycMarTpuBaercsd co3laHuey IyTel 3gak:.-
alKH U BBIXOJOB, COOTBETCTBYIOUINX OIpe/e/eHnbiM Tpefopanunm Oc
ONMAaCHOCTH, M30MSANIHEH MeCT OTIbiXa M MOMeHIeHH! ¢ MacCOBHIM NpadL-
BaHHeM JIOJiell OT MOKaPOB3PLIBOONACHEIX MPOLECCOB ¥ APYIHMH pelit
HEAMH, N0ZPOGHO pacCMOTDEHHBIMH B pasf. [11.

OnrtuMaJspHele pellleHus BONPOCOB BHYTDEHHEH IJIaHHPOBKH 3daHii
TOAXHHE ofecneunBaTh 0€30MACHOCTD JIIOAEH H coueTaTh TpedoBarii
NOXapHOH 0e30MAaCHOCTH H 3KOHOMUKH.

Fnasa 8

BHYTPEHHAA NJNAHUMPOBKA 3JAHEM

8.1. TlporusonoxapHsie OTCexH

TIpoTHBOTIOXAPHBEIN OTCEK — 4YaCTb 3/dHHs, BLIASICHHAHR OPOTHBG
HOXADHBIMHE IIPerpagaMiu ¢ IeJbl0 OTpaHKH4YeHua PACHPOCTPAHRHUA T
Kapa n ofecriedeHysi BO3MOXKHOCTH €ro TYLICHHS CHJIaMH MeCTHOH no
JKapHOH OXpaHhl.

ITpu pacuere TpefyeMoll NJOMIAAN NPOTHBOHOKAPHOIO OTCEKA HCXN
IAT ¥3 TOTO, UTO AJNS YMEHBIISHHS 10 MUHUMyMa viiepfa oT nomap:
II0UIaTh OTCEeKa JOJIKHA 00ecneuuBaTh TYIIEHHE MOXKapa A0 08pyLic
HAS HeCYHIMX CTPOHTEJNbHBIX KOHCTPYKIHH.
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[lpy snaunTenbRoOR niONIANM FOPeHHsl HeBO3MOWHO TVHIMTE DOKap
Ha BCeH NJIonIajH OAHOBpeMenHo. CpeicTBa NoXapoTylieyns HojJarTes
Ha y4acTOK onpelefeHHOM miouwtanu {, KoTopas npyu TpedyeMoll uHTeH-
CHBHOCTH [IOJauy OrHeTyHlaulux BellecTs l,, H COOTEETCTBYIOIIEM pac-
xo7e Q TyUIHTes 3a HOPMAaTHBHOE BpeMsi TYIICHHS T,,

Pmm (8.1)
Jv‘"p
O6utec BpeMsi TYIIEHLS DABHC KOJHUECTBY ¥
HOMY Ha HOPMAaTHBHOE BDeMsi TVIHEHHA T, B MHH:
BE e BF o lep

Trym = Ny == " Ty = - Ta, {82)
0

ACTREUB 11, YMHONeH-

rie Fo,, — mI0MaAb NPOTHBOIIOKAPHOTO OTCEKd, M%, B=— i

kospduunent obvemMEOCTH; Fhppy — NACWIAAB TOPEHIsN, M

C npyrofi CTOPOHE, BpeMA TYIIEHNS He JO/KHO NPEeBsIIaTh BpeMenn
00pyLIeHHs HECVIIHX KOHCTPYKILHH 3MaKHs 32 BHUETOM BpeMeHi 10 Ha-
yaja TyUieHHs:

Trym ==~ —~ [—\*Tr, (83}

rie 11, — MuUHHMa’abHBIA Ipefes OTHeCTOHKOCTH HeCYildX CTPOHTEb-
HBIX KOHCTPYKLHE, HCIOJb30RAHHBIX B AAHHOM 31dHiu, MUH; K, —
Kos(dunuent 6esonacHocTy; At, —— BpeMs CBCOOIHOTO TOpPeHHS,
MHH.

ITpupasusas Buipa:xenns (8.2) u (8.3), noayuum:

ﬁFuTCITp o Hd —AT(,,
i Q kU
OTKy A2
- '—ATG ) Q
/. (8.4)
BlepTs

YpaBHenue (8.4) onpegenser IJOLLaAb NPOTHBOIOMXKAPHOTO OTCe-
Ka Ipu O/IHOBPeMEHHOM BBeJEHHM CHJ U CPeACTB Ha TyHIeHHe Ioxapa.
Takas o6craHOBKa CKJIaAbiBaeTCst IPH [OXKapax B 3iaHuax C MPOU3-
pojcTBaMi karteropuft A un B,

[Ipr foxapax B MPOH3BOACTBEHHBIX 34aHUSIX C KaTercpHel npous-
BOJICTB2 B # B APYrux 3JaHusiX ¢ NPUMEHEHHEM TBEPABIX TOPIOYHX Be-
ULECTB CKOPOCTh PaclpocTpaHeEHs MiaMeHH oOOBIUKO He Ipesblilaer
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1—2 w/muu. [MpubrBaromye NOAPazjieIeHus MPUCTYNAT K TYLIEHHIO
noxapa A0 TOro, KaK OH PacnpoCTpaHHTCA Ha Bech OTCeK. AHa/H3 TO-
KapoB MOKasbiBaer, UTO B CPeJHeM TYIeHHe [epBhIMH NPHOBIBIIEMI
HOApas e TeHHAMH HAYHHALTCS Yepe3 15 MHH cOo cpeHHM pacXoloM BO-
o Q;==20 j5/c. Tlocaenyoliee HapaluBaAHUe CHI H CPEJACTB IIPUBOLUT
K BO3MOMKHOCTH mojauy pacxofa Bojbl mopsiaka 50—60 n/c uepes
30 Muu ¢ MOMeHTa BOSHUKHOBeHHs noxapa. I[locsenyiolee ysesanue-
Hie pacxonoB BOAHL Gosee 60 si/c Habmoaaercd depes 45—350 muu. Iep-
Bole NpHObIBLINe NOApPa3AeNeHns Cnoco0Hbl NOTYIINTL MozxKap Ha IIo-
L[any, paBHOM
Fl e QAT

(8.5}
I’l‘pTH

Taxum 06p330M, OpH o3TalHOM BBELCHHHK CHJ M CPEACTB ilaomai
IPOTHBOIIOXKAPHOIO OTCeKa OIpeae/sercd IO CpOpMYJIG

Fo'rc —_ ° + -
BlipTa £

B ypasuenusx (8.5) u (8.5) unnerc «l» noxkaseiBaer, YyTo Bce napa-
MeTpsl OTHOCATCst K paboTe moapasiesendl, NPUOLIBIIAX NEPBBIME Ha
f10Kap, a HHAEKC «2» —— YTO OHH OTHOCATCHA K padore MOApasAeqeHui
Ha BTOROM 3Tane TYUIeHHA.

s MpakTHUECKHX PacueToB B NAHHYIO (DOpMyJay CJefyeT BBECTH
psi NONPaBOUHBIX KO3M(PHUIHEHTOB.

751 cKiajoB ¢ XpaHeHHEM CropaeMblX MaTepHadoB B HITabessx
i creanaxax B GopMyay (8.6) sBoamTcs KosdhduuueHT yciosull pabo-
el m==1,5 aJg yueTta 3aJbIMJ/JICHAA TOMECUICHUH BCACACTBHE OTCYTCTBHS
OKOHHBIX JIDOEMOB WJIH HeJO0CTATOUYHOH KX IIOLLAJH, yueTa 3aTpyAHeH-
HOTQ M&HEBPHPOBAHHA CTBOJNLIIUKOB B APYTHX GaKTOPOB.

Hasa yuera OTKJIOHEHHs] PeasJbHOro TEMIEpaTypHOTO pexkma B HO-
MelieHHH OT «CTaHZAPTHOTO» BBOAHMTCA KOZ((PHUUEHT U3IMEHeHHs
OTHECTOHKOCTH CTPOUTEAbHBIX KOHCTPYKUMI A/l pas/UYHBEIX TeMmiepa-
TYPHBIX DPEXHUMOB!

r

S (8.6)

1 ‘
M= —— e (8.7)
¢t
[y
cT - - 1
rae T, n Il — daxrtiueckie npeaenbl OTHeCTOHKOCTH KOHCTPYKIIHK

GPY peaNlbHOM H «CTAHJZAPTHOM» perKiMax.
Oxonyarensho dopmyaa LJAd ONpejeTeHHs TJIOLWALH T[POTHBOIO-
KApHOTOo OTCeKa TP IO3TANHOM BBEJEHHWH CHJI H CPeJCTB IIpUMeT BHI:

m,H o 30 Q2

k,
E.— + B

mBl,ts mp

(8.8
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3ta dopMyaa MOKerT OBITh TMOJOXKEHA B OCHOBY HOPMEpOBAHOS
IJIONIA A HPOTHBONOKAPHBIX OTCEKOB IPH HAYUHOM OOOCHOBAHHI siia
HCXOAHBIX JNaHHBIX: K, ATy, Q, B, I, Ta. OpHEHTHPOBOUHBIE 3HAUCHHA
ko3 durienTa m, npuBegensl B Ta6,1. 8.1, cocraBiennofi Ha OCHOBE aHa-
JIH3a pe3ysibTaToB OTHeBHIX Hcmbitanuid BHUMMIIO MBJL CCCP.

TaSauua 8.1
3yauenne m, HPH OTCYTCTBHH g 3HaueHue M, NPH HAJHIHE
CHCTEM aBTOMaTHYECKOTO 1 CHCTEM ABTOMATHYECKOID
Haumvenbwni TyHIeHHs ‘ TyuleHHs
HODPMAaTHBHBII i
i - 1 K ma
CTOHKOCTH HBI{» pexum ﬂovr};e( W}:ﬁ” «CTAHAAPT- | * 10 drx‘vruho i
Y "o | ¢ DPOUSBOL- HIPON3BOL- nﬂgggac;lx- Heiily Temne- | (}))gsso‘“- n‘gﬁssoi—
CTPYKLEH, MU cramu | POMSE p | parypumit |0 A7 POUSBO-
cTBa Ka- | cvBa Ka- ! v CTBA Ko- | CTHA Ka-
KaTeropuu ) | pexum I R
TEropHE | TErOpHH | TEreouy | Teropuu
b A ., b A
15 1 0,6 0,47 1,4 0,73 0,47
45 i 0,62 0,44 I 2,25 1,5 0,53
60 1 0,67 0,5 2,25 1,5 0,63
i

NMpumep. Onpeflenuts niOHMaAb TNPOTHBOMOMAPHOTO OTCEKA B INPOH3BOACTBEHHOM
3MAHUH C IPHMeHEeHHeM roploueil KHAKOCTH, KOTOpAsi MOXKET PasJuTbes 0 BCel IMio-
wany 3aanus. [apanTupoBaHHHH pacxop orserymaumux cpegcers 100 s/c. Tyuieune
NpeAyCMOTPEHO OT aBTOMATHYECKHX YCTAHOBOK NMOXKAPOTYIHEHHS, cpabaThiBalomux ue-
pe3s 2 MUH 7ocJe BO3HHKHOBenHs Ioapa. VIHTeHCHBHOCTb TOJZAYH OTHETYLIAIHX
cpeacts 0,1 i/(m?-c). HopmaTuBHOoe BpeMs TymieHns Xuakocteff 10 MuH. Munuvams-
HE Tpedes orHecToMKocTH (1 4) mMmeerT depma moxpwitusi. Kosddunnenr Gesonacuo-
CTH paBeH eJHHHIE.

Pewenue Ilo Tabmn 81 m,=1,5

IT, .80
m;— — A7 1 Q ( 157 —2 100
F .= ° 4 === - ‘. = 8800 »?
OTC N M
ﬁITer 1.6,1.10

Bo3MoKHC NIpefyCcMOTPeThb PSA KOMIEHCHDYIOUHX MEepOHpusaTui,
NI03BOASIIONIUX YBOJINUNTh IJIOHIAMb OTCEeKa, B JaHHOM IpHMEpe MOokK-
HO OrpaHHYHTh IJIOWAAb pPAa3JMBa KHIKOCTH C MOMOUILIO OOPTHKOB.
YMenbnienve IJIOIIaAd pas3inBa B 4 pasa 3KBUBAJEHTHO YMeHbIICHHIO
B 4 pasa koshdunuenTa 06bEMHOCTH U HO3BOJAET BUETEEPO YBEJIHUHTh
IJI011a Ab TPOTUBOIOKADHOTO OTCEKE.

Jpyrumu MepaMmu yBesHUeHHS IIJIOHIAJH OTCEKA SBJAIOTCA yBeJaHye-
HHe pacXoja OrHeTylIaluX CPeACTB, HCHOJIb3GEaHHe ORCTPOLEHCTBYIO-
IUX YCTAHOBOK NOXKAapPOTYLIEHUS, HO3BOJSIOMUX YMEHbUIHTD BpeMs 10
nagasna TylleHHs NOKapa, yBeJIHYeHHe Hpe/leloB OMHeCTOHKOCTU Hecy-
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WIHX CTPOHTENBHBIX KOHCTPYKIME. DdPexTHBHOH Mepodl sABJAsAeTCA Tak-
XKe YMeHpileHHe NOXapHOH HarpysKH HJH HCIOJb3GBaHIe aBTOMATH-
YECKHX YCTAHOBOK {0XKAPOTYLIEHUS, IO3BOJSIOHX 3HAUHTEbHO YMeHb-
UINTH TEeMNEpaTypy cpelbl MPH TNOXKAape ¥ 3a CUET ITOTO  YBEJHUHTL
Koo pULUeHT m,.

8.2. HopmuposaHue NPOTHBONOMAPHbBIX OTCEKOB

CyuiecTBylOT 133 UPHHIHNA HOPMHPOBAHHS NPOTHBONOXKADHBIX OT-
CEKOB: MO AOMYCTHMON MAOMWIA/ 4 OTCeKa U 10 (PYHKLUHOHAILHOMY TIpH-
3HAKY.

[Ipu HopmupoBaHuy OPOTUBOMOKADHBIX OTCEKOB TO JONYCTHMON
o2 an Tpebyesoe KOJAHYeCTBO NPOTHBONOKAPHBIX CTEH OUpEeieadeT-
ca no opmyte

F :
n=—"% —1, (8.9}
FOTC
Tlaomans snanus F,; onpenensiercs no mpoekry, a tpefyeMas mio-
manp OTceka (MeXAy NPOTUBONOKAPHBIMY MNperpajgamMu) — MO COOT-

BETCTBYIOUIMM TadaunaM HODM npoektuposanus. Hanpumep, s npo-
H3BOJACTBEHHOTO 3JaHus TpefyeMasl mioilajb MTDOTHBOMNOKAPHOTO OT-
ceka oupepensercs no tada. 2 CHull 11-90-81 [17] B 3aBucumocTn or
KaTeropHH MPOH3BOJCTBA, 3TAXKHOCTH M CTENEHH OrHECTOHKOCTH 37a-
nus. llprMmedarusa K talu. 2 YYUTHIBAIOT HAJHUYHE ABTOMATHUECKHX
CPEACTB MOXAaPOTYIUeH:Hd (MO3BOJMIOIIHX VBEIHUNBATL MIOHIAAL OTCe-
Ka B 2 pasa), ocoOeHHOCTH 3aHuH, HEe HMEWIIHX CBETOA3PANHOHHBIX
U aspaupoHHHIX (GoHaped, 3faHuf 6oiapiuoit wHpuHH (Goaee 60 M},
3lanufl U3 NePeRsTHHBIX KOHCTPYKIHH U 3XaHui, B KOTOPBIX Pa3MeleHb!
nepesoobpabareBamiiye, MYKOMOJBHO-KDYIsSIHBIE M KOMOHKOPMOBHIE
IIPOH3BOICTRA.

Ilnomans #IpoOTHBONOXKAPDHEIX OTCEKOB KMJBIX ¥ OONIECTECHHBIY
3paHui onpenesnsercsa no tabiHuaM cOOTBETCTBYWIHX Hopm [12, 13!
B 3aBUCHMOCTH OT CTEIEHH OTHECTOHKOCTY M 3TAXKHOCTH 3JaHus. B oT-
JeNbHBIX CJOYUYasgx yIUTHIBAETCH HaAJHYHe AaBTOMATHUECKHX CPEACTR
NOXXapOTYLISHHA.

HexocTaTKOM HOPMHPOBAHHUS ABIFACTCH HEYUET BCEro MHOrooGpasus
(hakTOpOB, BJAHAIONINX HA IJIOW{aAb OTCeKa, ¥ B OCOOGEHHOCTH — BO3-
MOXKHOCTeH MeCTHOU HOXKApHON oxpankl. B OTIenbHHX CAyuasx Mao-
malik OTCexKa He OI'PDAHHUKBAETCH (HANDUMeEp, B OXHOITAXKHBIX 3MAHU-
X ¢ NpOH3BOACTBAMH HeTEXHUMHUCCKOH, XnMHUeCKOH U Hedrenepepa-
GateiBaloUled NPOMBILIIEHHOCTH), YTO MOKeT B CJydJae moxkapa BH-
3BaTbh ero OHCTpPoe pacnpocTpaHeHHe Ha OOJBIIVIO NJOIIAJL ¥ TPHBE-
CTH K OUPOMHBIM VOHITKAM.

HopMBl TPOEKTHPOBAHHS HAPEAVCMATpUBAIOT TaK¥Ke ujeHeHHe
Ha OPOTHROHOMXKAPHBIE OTCEKH TO (HYHKIHOHANLHOMY TIPH3HAKY HE3aBH-
CUMO OT rwomazad. Ecauy K 3LaHu0 IpicTpauBaercsl (BCTpauBaeTcs)
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spanue (IoOMellleHne) KHOrO HAa3HAUEHWS, TO, KAK NPaBu/I0o, OHG H30/H-
pyeTcs OT OCHOBHOTO 3AAHHA THYXHMH IPOTHBOMOXKADHBIMH CTEHAMIL.
B peagux cayuasx coobuieHre MeXIy OTCEKAMH JOIYCKaeTcs yepes
IPOTHBONOXKAPHEE TaMOyp-IL03E, B KOTOPHX NpH HAJHUHH B3PBIBO-
OIaCHHX MPOIECCoB CO3RACTCA MOCTOAHHBIE MOANOD BO3LYXE.

B caMOCTOSTE/bIBE OTCEKNH B NPOH3BOACTBEHHOM 3AaHUH BLLAES-

IOTCS cxaaibi roToBol mpoaykiwn [20], npucTpoeHHble K OOLIeCTBEH-
HBIM 31ai:s8M kotesbubie [15].
(g TOCTHHHL, MoTenefl, yupexaeniili VIpaBJeHna i pasMeniet-
L IpHCTPONKAX TPeAnpHATHS ObiTOBOI0 ODCHYRUBAKUS HACRIeHHH
g 0T 3Janufi APYroro HasHaYeHHd. B 3poiaRILHBIX Tpeapis-
IMOCTOSTeILHEIE OTCEKI BBUICATIOTCS CULEHHICCKIN H 3PATEIb-
CKPE KGMITTEKCHL.

FIraraBonesKapHele  OTCeKW  ACJAT Ha NPOTEBONOKAPHBIE CeKIHY
HAH OTeIbHbI2 NOMCIEHHST C NeAbo NDeAVIPeKAIeHHT BOIHHKHOBCHU
MOMWapa WIAH OTPaHiYeHHs ero PacupocTpaHeHus.

HBIE 1

8.3. MpornsonowapHele CeXUMH B NPOKUIBOACTEEHHBIX

30 ABUSIX
Ipit paspadorke TpeOOBAHHE 10 Pa3[@NEHHIC TPOTHBONOKAPHBIX
OTCEKOE Ha COKLHE JHG0 OTAeJbHBE NOMEUIeHHd CJACKUAMChL DIpere-

{
JICGHBe [IPUHIHIBL, ITO3BOJAKINNS yMCHBIIHTD BEPOATHOCTD BOSHHKHO-
BeHud noxapa, & UpH ero BOSHUKHOBCHHU — VCIEUIHO JIUKBHAHPDOBATD.

Macngups npou3BoacTs ¢ Pas3in4Hoi MoKapuod enacHocTe®. 3ada-
CTYIO B OJTHOM ¥ TOM 3Xe IPOH3BOACTBEHHOM MOMEIIEHHH OCYIHeCTBls-
I0TCS pa3HYHBe O MOXKAPHGCH ONACHOCTH MPOH3BOACTBEHHBIE OHepa-
nue. Onpenencuye B AaHEOM ¢Jydae KaTeropuy HPOH3BOACTEE [0 HaM-
foJiee OMACHOMY TIPONECCY MOZKET OKA3aTbCH SKOHOMUUECKH HELeseco-
obpazupiM. JT0 CBA32HO € NMPeIBABICHHEM MOBHIICHHLIX TPebOBanuH
K 2JeKTPO0GOPYI0BAHAI0, CTPOUTEIEHEM KOHCTPYKIHAM H HHMKEHEePHO-
My 0BOPYICDAHHIO DOMELLeHUfl ¢ IPONECCaMu, He MPeACTaBAsIONIHMY
NOXKapEO# ONacCHOCTH,

TMosToMy Ha OpakTHKe NDH pacMeUleHHH NPOH3BOACTB DasHHBIX
KaTeropuii B OAHOM 3JaHUH WJIH HOMEUICHHH NPEAYCMAaTHHBAIOT Takue
MEPOUPUSITHS [0 MPeAyNPesKAeHHI0 B3PHIBA U PACOPOCTPAHEHU T TOXKa-
pa, KK WCKJIOUEHHE BO3MOMKHOCTH 00pas3oBamils B3PLIBOOMACHOI
¥ ropioduell Cpeabl, HCTOUHHKOB HHHIKMHDOBAHHA B3DbIBA H/IH 3aiKura-
HHS, TepMEeTH3aINI0 TPOUSBOACTBEHHOTO 000PYACBAHNUA, NPUMEHeHHe
MECTHEIX OTCOCOB M aBapufisoli BeHTUAJLHMN, BHIOJHEHHe HOXKapo-
H B3PHBOONACHBX DPaf0T B 3alUTHRIX KaOuHax Wi H30JIHPOBAHHBIX
KaMepay, NPEMEeHeHKe CPeJCTB  aBTOMaTHUECKOTO IOXaPOTYUIEHHH,
BrICTPOAeRCTEYIOULIX OTHENPerpajyTeel U OTCeURHX K/IATAHCR, KOET-
posik 32 BO3AvHIHON cpenofl i Ap. DQPaKTHBHOCTL ITHX MEpPONpUsITHH
n0LxHa OmTe oB60CHOBANA B TEXHOJOTHURCKOH wacTh npoekra. Ecuan
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YKasaHHBIe MEPONPHATHS He SBJISIOTCH  JOCTATOYHO 3(eKTHBILIMII,
[IPOH3BOACTBA DPA3JIHYHBIX KaTErOPHE pasMelmialoTcd B OTAeAbHLIX MO

Mewmenusax (puc. 8.1).

Puc. 8.1. Msonanus UpOHSBOACTB C PasiudHOf HOXKapPHOH ONaCHOCTLIO:

I — HPOTHBOHOXKAPHAS Ta3OHENDOHANAEMas NEPErOponKa; 2 — raMOyp-uimos
€ TOCTOAHHBIM [OANOPOM BO3JAyXa; 3 — MPOTHBONOXKAPHAR ABEPh; 4 — LPOTH-
BONOXKAPHAH MePeropoaka

Iipoussoacrea wateropuii A, b u B orgensiorca or APYTHX HOoMe-
WEHHA U KOPHAOPOB MPOTHBONOKAPHBIMU TIEPEropOAKAMY ., KOTODBIC

AJis IOMEHICHHUF ¢ TPOU3BoACTBaMHU Kateropuit A, B u E 1omkuer 61
NBIIErasOHENPOHNIAeMBIME. B MecTax MpoeMoB BO BHYTPEHHHX CTEHAx
1 HEPeropoakax, OTAeNAIINX TOMEIIeHHS ¢ IPOU3BOACTBAMH KATEro-
puit A, b u E oT Apyrux noMeuieHu, KOPHAODPA H JIECTHHUHOH KJIeTKK
YCTpauBAKTCA  TaMOYP-UUIIOZEL C TOCTOSIHHBIM [OANCPOM  BO3LyX&
20 [Ma. /Ipepu B IIPOTHBOIOKAPHBIX HEPeropoAKax win B TaMOyp-1ie-
8dX €O CTOPOHBI NOMEILEHHH ¢ NpOHM3BOJACTBaMH Kateropuit A, B u B
AOJKHbBI OBITH MPOTHBONOKAPHBLIMH; B IOMEIEHHSIX C TPOH3BOACTRAMH
kareropuii I', Jl n E, a taxixe B sectuuuHOl K1etke u Kopupope JZomy-
CKalOTCA HEOCTEK/ICHHbIE JIBEDH 13 FOPIOUNX MATEPHAIOB.

MSOJ!H]JMH No0Kapo- U B3PLIBOONACHBIX NpOHECCOB OT NMPCLECCORB,
CBSIBAHHBIX C BbifleJIEHUEM Tensia, OrHd, HCKPeHuemMm, I/ISOJ'IHI[HSI Heo0xo0-
AUMa AJas8 UCK/IUYeHUs HPOHHKHOBCHUS B MeCTa HaxXOXJCHHS TelJio-

BBIX HCTOYHHKOB TOPIOUHX NapOB, I'a30B, NHJICH ¥ BOZHUKHOBCHHS HO-
Kapa.

Hanpumep, or noxkapo- u B3PHBOOTACHHX  [POIEcCcOB H30TUPYIOT
IIPOLECCE!, OTHOCHMBIC 1O NOXKAPHOH omacHocTH K Kateropun I (cBsi-
3alHble ¢ 06pafoTKOfl MaTepna/ioB B PACKAaJeHHOM H PACIIABIeHHOM
COCTOSTHHH, BBIAGJICHHEM JIYYUCTOTO TEeIJa, HCKD, TAaMEeHH, CKUTaHHeM
TOTUIMBA), KOTENbHBIC, CBADOYHEIE, TEPMHYSCKie, KY3HEYHBIC W T. II.
Msonsauus ocymecrsasiercs: Tax e, Kak B OpensiaymeM IpuMepe,

! TIporueonoxkapnas ICPETOPOJKA —— IEPeropojika H3 HeCropaeMblX MaTepHAJOE
¢ npejeoM OTHECTOHKOCTH He Menee 0,75 1.
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M3oadains 24eKTPONOMEHEHHHA OT mOXapo- U B3PbIBOCHACHBIX NPO-
eccos.

SaekrpoobopyioBaHie HOPMAJbHOIO HCIOJHCHUS (MaTHHTHBIE Hy-
cKaTtenn, PyGHILHHKH, aBTOMATBl, 3JeKTPOABHIATENH, aBTOMATHUCCKHE
TOTEHIHOMET)HI it MOCTHL H T. I1.) #BJSICTCS HCTOUHHKOM HCKDEHHS, Ayr,
MECTHOrO Harpesa, AOCTATOUNEBY /s BOCIUIAMEHEHHA B3PBIBOOHACHON
eMecu. M3oasiing a/ieKTpONoOMenieH il JI0/KHA HCKII0UaTh Monalanue
B HUX FOPICUNX Ta308, 1apos u semlecTs {puc. 8.2).

7
3
H
I} - T
‘J\L > 10M y
Puc. 8.2. M3oasuus »JeKTpONOMeUISHHI:
I — rasoHenpoHunaeMas [POTHBONOXKAapHAf Teperopoaxa; 2 — TaMé’yp:
L1103 € TOCTOAHHBIM NOAIIOPOM BO3SAyXa; 3 — MPOTHBONOKAPHAS JBEPb!
4 — BEHTHJAATORBI AJs CO3L4HHA NOJANOPa BO3AYXa B I[OMEUieHKH; § —
WMUTH aBTOMATH3GUHH; 6 — xabenabHbIl KOPWIODP, 7 — MHPOTHBONOXKAapHAH

[eperopoixa

dnekrponoMerenns (TTL, PY, PIT n 1p.) oTAenstoTCS OT CMEXKHBIX
noMenieHudi npoussocrs xareropuii A, b u E rasonenponunraeMuMu
[yXEMK NPOTHBONOKAPHBIMK IeperopoiKaMy 1 o0ecHeunBaloTcs TpH-
TOUHOH BeHTHJAuHell ¢ rapaHTHPOBAHHBIM H3OLITOUHLIM AABJIEHHEM.
Mexny npoemaMu tpancopMaTOPHOH NMOACTAHIMH HJIH ADYTHX HOMe-
BICHHH ¢ 3/1eKTPOOCOPYAOBAHHEM HOPMATLHOTO HCIONHEHHs i HpoeMa-
MH B3PBIBOONACHBIX IIOMENI@HHH A0/KeH OLITh Yy4aCTOK IIYXO# CTEeHB
npoTszKenHOCTBIO He Meree 10 M.

KaGenbubie 1 KOMOUHHDOBAHHBIE rajeped W 3CTaKajbl B MecTax
ApUMBIKAHUST K IDOU3BOACTBEHHEIM TTOMEILEHHIM JONMKHEL PasAeIsATb A
RPOTHBOLOKADHBIMY IePEropojKamMy, CHAOKECHHHMH HPOTHRONOKaDHEI-
Ml I(BEPSIMU.

K snekrTponomMenieHusiM yCAOBHO MOXHO OTHECTH JH(TH, B KOTOPHX
BMEeTCs MHOro ajekrpoobopyroBanus. [ mpenoTBpalleHAd Iona-
RulHst TOPIOUHX APOB U Ta3GB B NOMEMIeHHA JTH(PTOB MANIHAIOE OT/e-
Aeive u miaxra gudra B 37aHuu ¢ HpousBoAcTBaMu kKateropuit A, B, E
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H3OJUPYIOTCS OT APYTHX HOMEIUEHHH H JIECTHUYHOH KJACTKH CTeHaMli
¥ ePeKPHITHAMH H3 HETOPYHX MATEPHAN0B ¢ IPEALIaME OrHecTOHKO-
CTH He Menee | 4 u 06eCileynsalTCd NOCTORAHINM HOANOPOM BO3AVXA.
a BBIXOA U3 NH(TA B NOMEIEHHS ¢ B3PEIBOONACHBIME MPOLECCAMI YCT
panBaercs Uepe3 NPOTHBONOKAPHBIE TaMOYp-IJAKE ¢ HOCTOMHED Y
HOANOPOM BO3AYXa, [P 3TOM OTKPblBaeMas BPYUHYIO aBeps Judr:
He CHHTAeTCs [Bephlo TaMOyp-ULI03a.

QOcolento BpicoKHe TPeGOBAHNA NPENBABIAZIOTCA Kk K3OAIUKH HOM:
LieHHE JIJisl MHTOB aBroMarusauny n IBM. D1o csszado ¢ veM, ur
HADALY € HAMHYHCM MHOTOUHCHACHIBIX HCTOUHHKOR 30MHIAHMS (K|
Harpesaj, B 91HUX [OMeIlieHHAX HAXOIWTCA AOPOTGCTosililee 06opy10
e, B ciayuae momapa yILepd OF ero NMOBPEXAEGHHA CY
¢ ymepOoM OT OCTAHOBKH TCXHOJOTHYECKOTG NBONecca, a B He
CIydafX TaKasg OCTaHOBKa MOXKCT NPHBECTH K KPYIHOH f3apui.
ToMellerus Qs MATOB aBTOMATH3AIUN He 1CJAHbL HMCTh GO
TGH CTEHBl, CMEXHOH ¢ MOMELIeHHAMH IPOI3BOACTE KaTeropuit A, |
g E. CBASb ¢ 9THMH IOMEIIEHHAMY IONYCKASTCH UePes NPOTHBONOKA ]
HBLH TaMOyp-1LTi03. B TaMOyp-Iiiode H camoM TMOMEICHEH CO3Taelt
HOCTOSHHBIA NOANGP BO3AYXOM ¢ AyGIUPOBAHUEM ReHTarperator
Homewenns: IBM He Zomyckaercs pasMeniars CMEKHO C FPOH3EG
crBaMu karteroptu A, B u E, u OHM OTACAANTCS NPOTUBONOKADHBIM
CTeHAMH OT IPOH3BOJACTB KaTeropun B.

Hsoasuusn  anMMHACTPATHBHO-GLITOBBIX noMemienufl oT noMapo-
¥ B3PHIBOONACHBIX momemeruf. OnMT A0KasbiBAeT, YTO NPH B3PLIBA:
B EPON3BOACTBEHHBIX 3A4HUSX HAHOCHTCA VIIEPO ¥ NMOMEIEHEIM, i
MEL@eMblM 323 KaluTaNbHbiM# cTedaMmu. [lostoMy szammre Jone
OT TOC/Ie/ICTRHI B3PHIBA ViiCieTCH 0coB0e BHUMaHne, [IpuMep 30/
HUHH BCIOMOraTeIbHBEX K aJIMHHUCTPATHBHO-OLITOBHY HOMEIeHus no
Kazal Ha puc. 8.3,

0n

>

TV

g BexmKamepa

Lot
1 s
i
o
= T N A6
L= Ukadoton
~E S |Heceopaenly ni 5 7.F 8
EE ¢ megunnil) 1 ? ‘7 i
= = ;74 2 12
R Tz 21 K
[asiisn ___‘J_____ L A | / i /\ 1 g
YUYW U
Benmuamepa L/ L L/ L/ 7
Hupumensidd Carysen | Macmep | Mexaiix ‘
W >hM LAS
Pyc. 8.3, Mzonaumust BcnoMOraTelbHBIX H alMHHHCTPATHBHO-GHITOBBIX HOME-
mednii:
I — raMByp-INE03 ¢ OETOPOM BO3NYyXa; 2 — JPOTHRONQIKADHAY AReDDb; 3 — Koilu-
TangHast CTLda; 4 e ﬂpOT'ABOHO)}{HDHZiH ﬂ:)pel‘op():ma
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B npOM3BOACTBEHHBIX 3AaHHSIX CMEMXKHO C B3PBIBOOMACHBIMK NPOH3-
BOJCTBAMHK JONYCKAETCH pasMelllaTh TOJNLKO HEKOTOPHE CIeHHAIbLHO
ProBopeHHble HOPMAMH NOMelleH’s] ¢ HebOJibluoH ILIOWaAbIo, OrpaHu-
MEeHHBIM KOJHEecTAoM pafoqux MecT ¥, KaK IpaBHso, 6e3 IOCTOAHHOIO
npeObiBanus JOAcH. BcmoMmorarenbHbie NOMEHNICHHA OTAJASIOTCH OT
MPOM2BOACTBCHUBIX Ta30HENPONNLACMBIME [POTHBOMOXKAPHBIMH Tiepe-
ropoakamu. CoollieHne BCIOMOraTeIbHBIX NOMel{eHHH ¢ IPOU3BOA-
CTBEHHBIMU DA3PElIaeTes] OCYIIECTBIATh YePes HAPYXKHYIO BO3AYUIHYIO
30HY #JH TIPOTHBONOKAPHBLIN TaMOyp-IIAK03 € HOCTORINBIM  [OAOPOM
BO3JYXCM.

A IMHHUCTPATHBHO-OBITOBbIE IOMEIEHHS C IIOCTOSTHABIM IPeObiBaHy-
eM JOJcH BBIHOCHTCS 32 HpesedBl 3JaHuf CO B3PHIBOONACHBIMHA HpPO-
HeccaMl B CaMOCTOSTEIbLHBIE 3JaHUS UJH pPasMelllalorcd B NPHCTPOH-
Kax, CBAZAHHBIX CO 3/AHHEM, B KOTODOM pasMeUleHbl B3pPbIBOOIACHBIE
MPOLECCH, Yepes 1eCTHMEeTDOBYIO 30HY- BCTaBKy. BHyTpu 30um-BCTaB-
KU pasMeiaiorest noxapobesonacHsle OPOLRCCHl (NPHTOUHBIE BEHTKA-
Mepbi, KJaJ0BbIe HETODIOHHX MATEpHAJOB B Heroplouell ynakxoBKe).
Beraska oTAelseTCa OT CMEMKHBIX B3DBIBOOMACHBIX MOMEILEHHH KamnH-
TaNbHHMH CTEHAMU.

Eciad  BenoMoratespHbBe IMOMeElleHHs He ABJAIOTCA CMeKHBIMH
¢ B3pPBIBOOTACHBIMHU, WX DaspeillaeTCi pasmMeulaTh B NPUCTPROHKAX,
BeTpofikax! w BcTaBkax?, o1Aedfs CT HDOUSBOACTBEHHLIX NOMCHICHWH
NPOTUBOIIOMAPHBIMH TIEPErOPCAKAMH € NPOTHBONOXKADHBEIMY ABEPSIMH.

Haonauusa cxAafACKUX NoMelleHsdl o7 npoussoncreenusx. [1pu Boa-
HUKHOBEHUHN MOXKapa B CKIAACKAX IOMEU[eHHAX, B KOTOPHX XPaHSTCA
Cropaemble MaTepradnl, BO3MOXKHO ero ObICTPOS PAZBHTHE M DACIPOCT-
paHeHue B NPOU3BOJACTBEHHBIC TOMEULeHUs, NPUBOAAULEe K 0ObUIOMY
MarepuaibHeMy yiuep6y. ITosToMy CKIaACKHE NOMeUIEHHS H30AHPYIOT
0T TPOH3BOACTREHHBIX (pHc. 8.4).

CgIaabl rOTOBOY TPOAYKUHU M HHBiE CKIaNbi, IIpeiHasHadLHHEE
Jist XpaHeHHs CropAeMBIX IPY30B U HECTOPaeMulX FPy30B B cropacMofl
YNAKOBKe, OTAC/ISIOTCH OT APYTHX IIOMEIIEHHH MNPOTHBONOMKAPHBIMH

lleperopoKaMy K IePeKpPHTHAMH ¢ IIPeJesoM OTHeCTONKOCTH He MeHee
0,75 u.

Yaenenue 3naHsH ¥ NoMeleHUHA Mo mwieuanu. B oTfenbHEX Cay4a-
fiX TOKApPOOHACHBle IIOMENIeHHT UJICHATCA Ha CEeKUHH CPABHHTENBHO
HeGOABIION WAOIAAH ¢ TeM, YToOLI OrPAHHYNThL pacHpPOCTpaHeHue mo-
¥apa ¥ yMeHbUIHTh yuieph OT Hero.

Ha pI/IC. 85 TIOKA3al0 UJieHeHHe Ha CeXivu CKJHaICKUux HOMQHLQHHI?I
s CI‘OpaeMbIX " HECI‘OpaeMbIX I‘})YSOB B cropaeMof: ynaKOBKe, pasMme-
BIeHHLIX B II0ABaJIbHOM 2TaxKe. HJIOLU,aILb }(a}l(,ELOf;I CCKUUY HE 60.71(3@
8000 M2, a mHMpHUHA CEKIMM, HCXOIS K3 YCJAOBHI ABIMOyAaneHus, — He
Bosee 30 M.

L —— —-

! Berpofika — BHAENEHHAS OrpaKIaloMHUMH KOHCTPYKUMAMH 4acTh HpPOM3BOACT-
{THeRHOrG 31anNsd, NpesHa3HaYeHHAs M DAa3MELIEHHA BCIOMOTATEJbHBIX NOMELIeHUH.

2 BeraBga — BCTpOfiK2a Ha BCIO ILHPHHY NPOH3BOJACTBEHHOTO 3MAHHS.
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Hasi opranusauun sBakyauun ycTpamBaercs KODHJAOD LWIHPUHOH He

MEHee 2 M C 3BaKyalUHOHHBIMH BHIXOLAMH B Topuax kopunopa. Ckiaj
CKIE TIOMelleHns OTAIAIOTCS APYT OT APYra H OT KOPUAOpa OPOTHBO
TOXKADHBIMY IIEPErOpOiKAMU,. YUHTHIBasi TPYAHOCTH, CBA3AHHbIE ¢ Vi
JCHHEM JBIMa H3 NOABAAA, KaXkKAGe CKAAJCKOe HOMelleHre ofecmed
BacTCa N pIMOY IanARIIME yCTPORCTBAMU (OKHAMHU ¢ pasMepaMu §,2X
X0,9 M u ¢ obmel nuoniaabo 0,2% nmomagu nomenienus) ¢ FD HSIM
KaMH MM BEHTUJISIIOHEBIMA YCTAHOBKaMH ABMOY LA eHHSL.

Hpnsegem npyrue [PUMEDHI UWJICHEHHS Ha CeKUHYU.

Cknanckue agauug maz HeQTENPOLYKTOB B Tape pasaedsorcs i
CCKHUMH NJIS XPaHeHHd B KaxKIOH U3 HHX He Gojee 200 M® JerKoRooiisa
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Puc. 8.4. Hzoasuus cKIAACKUX NOMEHICHHE OT IIPOH3BO/ACTBEHHbBIX:

1 — npoTusonOKapuas ABepb ¢ NPENe]OM OFHCCTORKOCTH 06 u; 2 — mpo-
THEONOXAPHAEA HePeropojika
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Puc. 8.5. Ynenenue Ha CeKOUN NoABaJga CO CKJAAACKHMHU nomernie-
HUAAMH:

1 — npoTHBOMONADHAH NEPEropoAKa; 2 —~ IPOTHBONOKADPHAS IBepb; 3 —

9BAKYANMOHHbBIE JeCTHHUBL; 4 — OKHa ¢ NPUAMKAMH
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MeHAWILIEXCT U e 60qee 1000 mM® roproounx Hedrenponykros. Pasaee-
HHE OCYIIECTBASETCSA ¢ HOMOILUBIO IIPOTHBONOKAPHBIX NEPErOPOIOK.

CKJIazabl Kayuyka JAendarTcsi Ha CeKUHH TJIONIaAbio He Gogee 1500 m?
MYXAME TIPOTHBOIOKAPHBIMY TCPErOPOAKAMH.

KabenbHuble 10BAaJBl, TANEpen U TOHHETH Pa3;leasiiOTcs IPCTHBOIG-
MAPHBIMU IePCeropoaKaMu yepes Kaxaoie 150 M, a IIpa MacJAOHANOJHEH-
Hbx Kabenax — uepes 120 M. Hacocuble CoKiKeHHBIX TOPHOUMX Iasce,
JErKOBOCIIAMCHSIIONMXCA H TOPIOUUX KHJIKOCTER PA3AC/TIOTCs Ha CeK-
uuE uepes xaxable 90 M.

Ynenenue Ha NPOTUBCNOXKAPHBIE CEKUUU HO NPUIHAKY Pas3aunuydg
[IPUMEHACMBIX CPECACTBE NOXKAPOTYyHICHUS.

JJist TyuleHus pas3fUYHBIX BellleCTB HPHMEHSIOTCs pa3idvdHbie OrHe-
Tyiaupie CpejcTBal Tak, FOpruHe KHAKOCTH, UIEJTOUHBIE METAaJ bl
HCAb3st TYHIMTB BOJAOH, B TO BpeMsl KakK JJIs1 TYLIeHusi JpeBecHHB, §V-
Mard W MHOTHX JPYyTUX TBCPABIX ¥ BOJOKHHCTBRIX MAaTepHaJoB Boja
ABJISCTCS 3QPEKTHBHLIM CPeICTBOM. Y UHTHIBAS OCOOEHHOCTH TYLIEHHS,
CKJIaACKHE 3aHMS Pas3fensior TJIYXUMH NPOTHBONOMKADHBIMY CTeHaMU
l1a CeKUHH TakK, YTOOH B npeaenax OJHOH ceKuuy MOXHO OBIJI0 6B NpH-
MEeHSTb OJHMH BH/J OTHETYIIALIHX CPeACTB.

8.4. MporuesonoxXapube CEeKUHM
B OOUIECTBEHHBIX M KHUABIX 3AaHHAX

AHanu3 CTaTHCTHUECKHX JAHHBIX NOKA3HIBACT, 4T0 HOJLLINE KOJdHUe-
CTBO T10XKAPOB BO3HUKAET OT HADPYIUEHHS [IPABWI SKCIIVATALMY OTOIH-
TCJAbHBIX TTPHOOPOB, KOHAHIHOEEPOB, BEHTIISIHOHHEIX YCTAHOBOK ¥ OT
HecoGaIcAeHHS TpaBus NOXKapHoH 6e30NacHOCTH NPH IPOBEACHHH 3JEKT-
pOCBApOUHBIX H APYTHX PEMOHTHBHIX padoT. { BHeApendeM B OCJbHHIAX
JcuebHpix GapoKamep BO3pocja ONACHOCTh BO3HUKHOBEHHH LOMKapoB
B HAaCHUIeHHOH KUCTOPOAOM Cpejle, B KOTOPOH pachpocTpanerie miaMme-
I TPoHCXOAHT MrHOBeHHO. CyIiecTByer peasbHasd yrpo3a BO3HHKHOBE-
Husi noxapos B yyebHBIX MacTepckux, kabuuerax (mabopaTtopusx)
CpeHKMX LIKOJ, B KaODWHETaX XUMHUM 4 (PU3UKH BCAENCTBHE IPUMEHEHN S
B yyeGHOM MpOllecce XUMUUECKUX PEAKTHBOB U IPYTHX BeuiecTs. B kpyn-
HLIX TOCTHHHUAX 3HAUMTENbHYIO MOXKAPHYIO OMACHOCTh MHPEeACTaBASIOT
HeXH TUTAHHS, HACHIIEHHBIE [A30BBIMU M JEKTPHUSCKHMH [JIUTAMI,
XOJNOARABHEIMH YCTAHOBKAMH, 5JSKTPHYECKHMY MOHKAaMH, CYWIHJIKaMH
il JIPYTHM 3HEpProeMKHUM KYXOHHBIM o0opynoBaHuem. IHebesblHTepecHo
OTMETHTL, 9TC KaTacTpodHuecKHe NOXKaphl ¢ MacCoBOH rufenbio Jiofed
p rocrunnnax «Kopona ne Apparon» (kcenanus) n «Jaorkagky (I0x-
was Kopest) Hauasucs HMEHHO ¢ KYXOHHBIX OYaroB M PECTOP2HOB.

B npakrike HOpMHPOBAHHS CJAOXKHMIACH CAEAYIONIHe HPHHLHILI BbI-

NCJICHN S TPOTHBONMOXKAPHBIX ceKIU#l B OOIECTBEHHBIX ¥ KHJABIX 31a-

Hisax.
Hazonanus NoXKAaps- U B3PbLIBOGHACHBIX POLECCOB. Hanpumep,

‘B 3/l@HIAX HAYYHO-HCCJIENOBATENLCKUX HHCTUTYTOB IIPOLECCHl KaTero-
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puli A, B, E a B usoaupyorcd or Apyriux nOMeHCH!IA U JeCTHH

KJETOK ¢ NOMOLIBIO HPOTHBONOKAPHKIX Neperopoiok, jBepHbe npue\., ,
B KOTOPEIX _»am%maxm‘u TPOTHBONOKAPHBIMH TaMOyP-IHIH3AMH C [id
HOPpOM BD3AYXOM (HpPH KaTeTOPHH B —— IPOTHROMOKAPHBIMIT AB800RY 1
Ges 'raméyp—mmosa) .

Maoasupg noMemenu#l ¢ TeNAOBBIMH MCTOUHEKAMG, MCKDEHR M,
GPHMEHEHHEM OTKPHTOTO OrHZ. MBoaanmuda ocyimecTBaseTcs
HPOTHBONOKAPHBIME I€DEropoAKaAMH U TepeKDhITUsiMu
HBEIX MaTepHaJoB ¢ npejesoy orHecroixocts §,756—1 4

B c0uiecTBeHHBIX 84aHANAX B OTAEJAbHBIE CEKIHU B AGISIOT BOT e
HBIC KOTEJBHBLE, TOJZCMHDBIC Tapamu (KOTCPhle, B CBO GUEPEInh, 107
wa cexuyn no 100 asromolwies B Ka)KILOfI) Mactepekne, ¢ Lr
¢ 0GpuSOTECH CropaeMblX MATEPHAJTOB B JOMAX IpecTd 1PenibIX, £
arpax, WKOJdax, Kaviax, Teaipax H myrﬂ.\ 3AAHUAX, OpyrRefin
SPCKHAE B CHOPTHBHAIK COOPYIKEHURAX OTAECAHIOTCH OT APYT
1 IPOTHROIOXKAPHBIME [EPEropUiKaEMy, ABEPHBIE IPOEMB
32DLHIIAI0TCS IPOTHBOOOKAPHLIME ABEPSMI.

o1
HE

i

Haoaanua SJl@‘(Tp(JHOMQLU&‘HE‘.fi BUFK”‘})Q”HITGBUQ poMeHiests =
OLeCTBEHERIX 3AaHUHUX, TP Hid\'}up\lcl'“\)pliple HOACTAaHI M M ayg

TGPHEIS IPEAHIIHBIY UPCAlPasTHE  H3CAHDPYIOTCA NDEPerapeikari - .
HECTOPaEMbiX MATEPHAIOR ¢ IPele/oM OrHecToiKkocTH He Menee 0,70

Brrypcagresinuple UCHTPE OTARJSIOTCH OT APYruX HOMElLexdi# o
THEOIOXKAPHBIMU [epercpoikaM U CHabNKaoTea NPOTHBOIOM (PR .
TaMOyp-LULTIo3aMH.

ilaceiticHHBle 2JCKTPOOGOPYAOBARUEM BEMTUAALKOHHBIE Kamop:.,
KHHOAUTApPATHDIE, DEPIPOCKLHOHHEE TAICKe HIOAUPVIOTCH OT ALV i
noMerienuil, KunoannapaTthas ¢ DOMODILIG NDPOTHBONOMAPHEIX 1epe.
PONOK PA3ACNRETCSH, B CBOIO 0UEPe/b, Hd KHHOLPOEKIHOHHEYIO H Hepen
TOUHYIO. OTBeperdst AAS HPOEKUHH B KHHOANNAPATHBIX B DHPHPOEKi'
OHHOH 3aIMUNIAITCS aBTOMATHUSCKUMH 3aCJAOHKAaMi.

H3oasua BCTPOCGHHDIX ¥ NPHCTPOEHHBIX MOMELWICHUMH APYroTo His
Hayedns., V3o/simug OCYINeCcTBAAeTCA ¢ MOMOLIBIO TAYXHX NPOTHBOHO
JKApHBIX TIEPErOpPOJOK; BBIXOAH M3 9THX HOMEMIEHHH YCTPaHBai1:
HAPYXKY.

B or/e/bHBIE IPOTUBOIIOKAPHBIC CERKUHU BEIASAAIOT HEXMUIbBIE o
uieHus (ODpeqipHsTHS TOPrOBJH, OONIeCTBEHHOIO MUTAaHN, KOMMYHE. .
HOrO U OBITOBOTO OOCHYKUHBAHHS HACeJEHUs W /P.), pasMemiaemil
B KHJALX H 0OCIIEeCTBEHbIX 34aHASX, TOMEUISHHT Mara3iHoB THOa <!
pesKa» B FOCTAHMILAX W T. 1.

Hacaauusa ckaaackux nomeuienui. CKI8/CKYe IICMeNled A, B Koo
PHRIX XPAHSITCS cropaeMble MATepHasl, IPeACTasisorT OCABLNIYIO HsKap
HYIO ONACHOCTE. [103TOMY OHH OTACJSIIOTCS OT APYTHX HOMelleHu il o
THBOHOXKAQPHBIMH IEPErOPOAKAMU ¢ NPEAeJOM COTHECTCHKOCTH o1 Ui,
10 1 4. BEIXOAB H3 HX OGOPYAYIOT HPOTHBONOXKAPHBIMH ABEPAML,

[IpuMepaMy MOTYT COVHEKUTL KJAaJOBHE ¥ CKIAAB, DPa3MenraeMic
B JIOMAaxX NpecTapesblX, KHHOTeATPax, NoK TPHOYHAMY CHOPTHBEBIY
PYKEHUH, CKAAAbl OPYKUSA U OOENPUNIacoB B CHOPTHBHALIX COODYIKRH!! 1 .,
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NPHCTPOHKH 149 xpa
JIOBbIEe ATTEK, CHJIaiAbl K. voon i T(\amo (:m«opau HEN 6\T‘Q)OD
Genu, peKBH3UTA M JiP.), KHHIOXPAHH/IKILA B O0IUeCTBeHHEX
" Ap.

Hzoasuus mycopoxkamep. MycopokaMephl, CBSI3aHHLIE €O CROTACHHU-
eM GOJILINCTO KOJHUECTBA CropaeMblX MaTepHaton, MOTyT H Ona-
FOM TOXKapa, HOSTOMY OHU H3OJHPYIOTCH OT APYTHX HOMEmleHnit y-
XHMH OrDax JaiomiMy KCHCTPYKUBEAMH ¢ HPEACNCM CIESCTORKOCTH 1e
MeHee 1 g H 0OECTEUEBSIOTCS CAMOCTOATCIBHBIM BHXOAOM HapyXKy

Yacuenne pa cenpnd no naowann. Hanpumep, MoaBa bl HeCEKUHOH-
MBIX MY g72HHfl AessiT Ha NPOTHBOIOXKAapHEe cekuug mo 500 w?
CTCHAMY H3 HECrOpaeMBIX MATePHAJOB € NPeAeJOM OrhHecTOHKOCTH He
McHee 1 U, [IpOeMbl B KOTODPBIX 3aIlHILAI0T IPOTHBONOXAPHBIMU I
MH [13]. Ana-orHuubpIMy CTEHAMH KHMTOXPaHWINHILA ACASTCS H2
1tHY faomansio ne fonee 600 w2 u ohbpemom He Sonee 1500 Mo

B zagawyeHie paccMOTPHM HPHMephl BHYTPeHHEN niauuposwi ob-
NECTBEHHBIX 3HaHul.

Ha pic. .6 nowazan piad LOKONDEOrD 3TaXKa ApaMarTudecs
arpa B r. Hanpunke, Mzaoagnuu or ALYVIGX  HOoMemIcHN ¢ HOMiulb

Gt
St

\J

<
B

Puc. 8.6. Tlian LOKOJBLHOrO 3Taxa J[ApaMaTHUeCKOro Teartpa Ha
800 mect B r. Hasabuuxke:

1 — cwaaiisl U KAJI0Bbie CropacMbiXx MaTepiuaaoB; £ — ceftdsl CKaTaHHLIX AC

sopanuii; 3 — Macrepc 4 —- pacnpenesHTeNbHOE YCTPOHCTBO; 5 — TpaHC-

dopMarophasg NOoACTAHUHA, 6 -— HNOMEl(eHHe AJA JNeGeIKH HPOTHROIOMapHOro
jaHaBeca: 7 -— WINTOBAA CIEHBl; 8 — peryaaropuast
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(IPOTHBONOKAPHBIX CTEIl C lipeieoM OrHecToHKoeTH 1 u 51 HMpoTHBOIO
JMAPHBIX ABeped B 3THX CTeHaX B CoOTBercTBHM ¢ raasoii CHulla no
IPOCKTHPOBAHMIO TEATPOB HOMAJACKAT Ha3BaHHble mnoMeweHus. J[pa
CKJIAACKHX NOMCLEHHH, He HMCIOLlHe OKOHHBIX IPOEMOB, cleayeT 060
PYAOBATL HIAXTAMH ABIMOYAAJEHHUS.

Ha puc. 8.7 noxasansl TmJaHbsl 3Taskef yuMBepMAara ¢ IJIOLLE/Abi0
TOProgoro saga 1, cocrasasimouleit 1690 M2 (tunosoi npoexr 272-11-9).
B coorsercrauu ¢ raoit CHulla o npoekTHPOBAHKIO MATA3HHOB, H30-

TThaw 1 smaxa

[Al

Bl

A

Puc. 87a. Ilman yumsepmara ¢ WIOmafsio TOProsoro sana 1690 m* (mepBwi
3T2K)
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[Tnan 7 amaxa

Puc. 8.76. Tlnan ynuBepmara ¢ mJIOMIa4bio Toproporo 3azna 1690 m? (Bropofi
ITAK)

JUIIHE C TIOMOLIbIO NPOTHBONOXKAPHBIX NEPeropo/oK MoAJexar: Kaajio-
BHIC CrOPAEMBIX M HECTOPAEMBIX MATEPHANOB U CropaeMoll ynakoBke 2,
NOMELeHHs A/l XPAHEHHsI Tapbl U YIAKOBOUHBIX MaTepHasoB 3. YKa-
BHIIYIO M3OJSIIHIO HEOOXOAUMO MPEAyCMOTPEeTb AJf AeKOPalHOHHBIX
MacrepcKux 4, MAUIHHHOTO OTJeJieHHs D, BEHTHJSIMOHHEIX Kamep 6,
WiekTpouTOBOH 7 U 3apsiaHoil 8. K HemocraTkaM AAHHOrO HPOEKTa
THOCUTCSL pasMellieHHe CeMH KJaJOBBIX M YeThlpeX NOMelleHuil aJsi
paHeHHST Tapbl HE Y HapyXKHBIX CT€H, a TpPeX H3 3THX MOMEIIeHUH y
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HAPYXKHBIX CTEH, HO 0e3 IIpoeMOB [Jis BBUIYCKA ABIMA B CAYyYae IMOME-
pa. HenocratkoM sBssieTcs TakKe pas3MeleHHe MOMELIEHHS C B3Pbi-
BOONACHBIM MPOUECCOM — 3apAiaHoli 8—y rayxoi (6e3 OKOHHBIX poe-
MOB} CTEHBH C BhIXOAOM B BeCTHUOIO/b, a TaK:ke coOOLIeHHe 3apsadHO
¢ BRIA&JEHHEM BOJI0D0/A € 3JEKTPOUIHTOBOR 7.

Fnaea 9

NPOTUBONOXAPHBIE NPErPAJLbI

9.1. Buabl # Ha3sHaYeHUe TPOTUBOMONKAPHBLIX Nperpajp,

IporuBonoxapuble nperpajbl npeAHasHadeHbl A5t OTPaHHUEH1Y
pacnpocTpaHeHua noxkapa. Ilperpagbl crHOCOBCTBYIOT — yMEHBLUEHHIO
pasMepoB moxapa M yMEHbLUEHHIO yilep6a OT Hero.

ARa/M3 MOXKapoB NOKA3bIBAET, YTO MPH OTCYTCTBHH HJIH HElPaBHli,
HOM yCTPOHCTBe HPOTHBONOXKAPHBIX Nperpaj moxap GblCTpo DAcmpoct
paHsieTcst, OXBaThiBas GOJbIIYIO IJIOLLAAb. BesescTBHe 3TOro No)KapHbIC
HOjpa3iesieHnst He MOryT OBICTPO JIOKaJAH30BaTh HOXKAP H MPHCTYIHT)
K ero JHKBHAALHH. BpeMs ke pa3pylleHHA CTPOUTENbHBEX KOHCTPYKILiiil
B YCJIOBHSIX MOXKapa oNpeje/ieH0 HX IIpelesaMy OrHecTOHKocTH. Ecan
MoKap He y/JAaercs CBOGBPEMEHHO MNOTYIIHTb, BO3MOKHO OOpyuIeHi:
CTPOHTEJNBHBIX KOHCTPYKIUH, IPH 3TOM yiiep6 OT HoKapa Makcumasen

Passuyalor o6uiie ¥ MeCTHble IPOTHBONOXKapHBIe mperpansl. Q6
nperpaan NpeiHasHaueHbl AJsd OTPAHHYEHHA OGBEMHOrO PacHpoCTp:
HeHHa moxapa. K HHM OTHOCATCA NPOTHBOIOMKAPHBlE CTEHBl, Tepern

POIKE, NEPEKPLITHSA, 30HbI, SKPaHbl, BOJASHbIE 3aBeCh U NPOTHBGHOXKA ]
Hble pa3pHIBHL.

MecTHBIe HPOTHBONOXKAPHBEIE [IPErpajibl NpeIHASHAUYEHHl A Orp:
HHYeHH S JHHEeHHOro pacrnpocTpaHeHus noxapa. K HuM oTHOcsTCS WpC
rpaint A7 OrpaHddYeHHs] PaclpOCTpPaHEeHUs TNoxKapa [0 MOBEepXHOCTH
H MIyCTOTAM KOHCTPYKLUHHA (rpe6GHH, BEICTYTIH, MOSICA, KPHIUIEBLIE 30HI,
IHa@parMel, HecropaeMbie 3achlIKH), Mperpainl A5 OrpaHudeHus pa:
JAHBa JKUAKOCTEH H pacrHpoCTpPaHEeHHs [0 HUM noxapa (o6BaJjoBKI,
OOpPTHKH, TapaneThl, MaHAYCH], KIOBETH, [APEHAXKH), DPasJUyHble Orhe
3allep)KuBaloline IMU6eprl 1 3aCJI0HKH B BO3AYXOBOAAX H IPOLYKTOMPO
BOjlaXx A5 TPaHCHOPTHPOBKH TOPIOYHX BeIlleCTB, IMPOTHBOMOMKADPHLIC
JABEPH 1 NMpPOUHEe YCTPOHCTBA, SIBJSIOMIMECH COCTABHBIMH  3JIeMeHTaMil
OCmMKX NPOTHBONOXKAPHBIX Iperpaja (CTeH, MeperopoloK) ¥ MOMOrat)
LiHe BBITNOJNHATD HM CBOH (DYHKLHH.

B coorBerctBun co CHull 11-2-80 o6uias nuomans NpoemMos B mpo
TUBONOAKAPHBIX Mperpagax MOXKET AOCTHTAaTh 25% or mjomand npe
rpan. OTBepCTBHS MOTYT OBITh DA3JUYHBIMH: [IPOEMBl Ui ABEpCil
H OKOH, AJig MPONYyCKa KOHBEHEepOB, BO3AYXOBOMAOB, Kabejef, Ba.on
H T. 0. 2¢deKTuBHAA 3aLUTA 3THX OTBEPCTHH HEPEAKO ABISAETCH CJIO/M
HOM iBAeHepHOH IpobiaeMoii.
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TIpoTHBONOXKADHBIMH NperpajaMy ABJASIOTCA TaK HasblBaeMble KpPbl-
llieBbIE 30HBI, NIPHMeHsieMble B HACTOsILLee BPEeMsl peKO B CBA3U C TeM,
YTO HE COOTBETCTBYIOT KOHCTPYKTHUBHBIM CXeMaM U apXHTeKType COBpe-
MEHHBIN 3[aHH{, HEHHAYCTPHAJIbHE MPH NPOH3BOACTBE CTPOUTEJNBHBIX
padoT 1 HedOCTATOYHO >(P@PEKTUBHEL B CAYYaX, KOrJd NOJ NPOTHBOMO-
AapHOHR 30HOH HAaXONSTCS cropaemble MaTepHasbl, TeXHOJOTHUeCKoe
0060pyLOBaHHe, KOMMYHHKAUMH.

XOTd TPOTHBONOKAPHBIE CTEHbl B HACTOsIlee BpeMA ABJAAIOTCA Hau-
fosiee pacnpoCTpAHEeHHBIMH MPOTHBOMOXKAPHBIMU IIperpajaMi, B HEKO-

TOPBIX CJy4Yasgx OHH CO3AKT [OMEeXH TEeXHOJOrH4eCKOMY TpOLeccCy.

TpyrHocTH, CBA3aHHBIE ¢ YCTPOUCTBOM HPOTHBOINOXKAPHBIX CTEH, NIpUBE-
JIH K TOMY, 9TO IIPX HOPMHPOBaHHH IJIOLIAAell MPOTHBONOKAPHBIX OTCe-
KOB H CEKUHH 3TU IJIOWAJH TIBITAIOTCH JAOBOLHTL A0 TAKHX Da3MepoB,
YTo6H 3TO 3aBeOMO He MeIaJso TeXHOJIOTHUeCKOMY Hpoleccy. DTHM
MOXHO OOBSICHHTS cayuau, Korjaa B 3xauusix | u Il crenenedt orunecrofi-
KOCTH TMPOTHBONOXKADHBIE CTEHH BOOOIIe He NPeLyCMaTPHUBAIOTCH.
B cBs3u ¢ 3THM Bo3HHKaer HEOOXOAMMOCTb B TMPHMEHEHHH TaKHX LPO-
THBOTIOXKAPHBIX Iperpaj, ¢ NOMOLIBIO KOTODHX MOXKHO OBLIO OBl Orpa-
HHYUTL PACHPOCTPAHEHHe 1I0XKapa H BMeCTe ¢ TeM 00eCNeduTs onpese-
JeHHYI0 ¢BOOOAY B pa3paloTke BHYTPeHHel NJIaHUPOBKH 3JaHus. Taku-
MU DperpajgaMu MOL'YT CTaTb NOABHIKHBIE 3KPaHbl B CO4ETAHHH C BOAMA-
HLIME 3aBecaM¥, KOTOpBle pa3pabaThiBalHCh B HEKOTODBIX MPOEKTax,
HO HYXKJAI0TCA B jAajbHefillefi KOHCTPYKTHBHOH paspaloTKe H 3Kche-
PUMEHTaJibHOH HpoBepKe.

B 3nanusix MHOTOGVHKIHOHAJLHOIO Ha3HAueHHs MPHMEHATCH
TpancopMHpyeMble CTeHbl H NePeropoiKy, TO HpHBEJIO K pa3paboTKe
KOHCTPYKUHI TpaucGOPMHUPYIOILHXCSE NPOTHBONOXKAPHBX CTEH U lepe-
roOpPOJOK.

B ¢BA3M ¢ IUKPOKMM NpUMeHeHHeM O0O6JerdeHHbIX KOHCTPYKUHH
€O CropaeMbIM YTelJIHTeJeM BO3POC/Y pOJb U NPUMEHEeHHe TaKHX MeCT-
HbIX TIperpai, Kak IPOTUBONOXKAPHBIE [105Cd, 3aN0JHeHHAe YUaCTKOB KOH-
eTpyKUui HecropaeMblM MatepuasoM. [Iupoxoe mpuMeHenHe KJeeHbIX
AepeBSIHEBIX KOHCTPYKUHHA H OOJHIOBKH CTPOHTEIbHBIX KOHCTPYKUHH
APEBECHOBOJOKHUCTBIMU H APEBECHOCTPYXKEUHBIMH IIJIUTAMHI COMPOROXK-
Jlaercs MacCOBBIM MPUMeHEHHEM B HHX AHa(parM H HecropaeMmblxX 3a-
flonHeHH# NyCTOT H OTCHINOK.

B cBs3u ¢ IpPUMEHEHHEM B COBpEMEHHHIX OJIOKHPDOBAHHHIX 3AaHHUAX
K NpeIIpHsaTHsIX XHMAYecKOH npoMbisienHoctd I u Il cremeneit orue-
CTOAKOCTH BCTABOK [Js1 pas3MeIleHHs PasHUHHX NOACOOHO-BCIOMOra-
TeJbHBIX OTMeparui, HaOII0NaeTCAd TeHJEHIUA K HCHOJb30BAHUIO 3THX
PCTaBOK B KayecTBe 3PGEKTHBHBIX INMPOTHBOMOMKADHBIX Mperpajx (CM.
puc. 8.3), 3aMeHAIOMUX NPOTUBONOKAPHBIE CTEHB. BCTaBKH 06BIYHO Tie-
pepesaroT BCce 3JaHHE W OTACNAIOTCA OT APYTHX €ro 4acTed CTEeHaAMH.
El.!lﬂ HCIONL30BAHUS BCTABKH B KadeCTBe NMPOTHBONOXADHOH Iperpabi
H0CTaTOYHO ofecmeyHTb HPEJAEAE OrHeCTOHKOCTH ee CTeH He MeHee
1,5 4, pa3MecTHTb BHYTPU BCTaBKH HENOXKapOOMacHble MNPOIECcChl
(a Tak:ke wWAXTH JHGTOB, BEHTUIASIHHOHHBIE KaMephl, CKAaibl HETOPIO-
HHX MaTepuaJsioB B Heroplouefi yIakKOBKe), 3JeKTPHUECKHE paclpeie/u-
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TeJIbHble YCTPOHCTBA, MPEAYCMOTPETh MOKPEHITHE M KDOBJIK BCTABKH U3
HecropaeMbiX MaTepHaJJIOB U BHIXO/Bl Ha KPOBJIIO.

Tlpu npoeKTHPOBAHUH IPOH3BOACTBEHHDBIX 3/JaHUH ¥ NOABANOB {0k
LI0# NJIOIWIAJLH B KauecTBe IPOTHBOMOXKAPHBIX IIperpaj HepeiKo HCHOJIb-
3VIOT 3BaKyanHOHHbIE KOpHAOPH (cM. puc. 15.4), npuaas HeoOXOmUMYIo
OTHECTOHKOCTE CTeHaM H ABepAM KOPHAOpPA.

9.2, [IpoTuBONOXKAapHLIE CTEHBI

TIpoTuponoxapHele CTEHBl ABJIAITCS HauboJee pacHpoCTDAHEHHBIM
BH/JOM NPOTUBONCKAPHBEIX Nperpai. VX MOXKHO MOApa3/ie/iTh HA HEeHe-
Cylile {(HaBeCHBble), CaMOHecylllHe H HeCyIlue.

Henecymue crenbl BBUIOJHSIOT B OCHOBHOM OrpaxjamwiiHe (yHK
uuH. CBOIO MacCy OHH IOJHOCTBIO IIepealoT Ha KOJIOHHHL KapKaca yepes
06B30yHBe 0OaJIkKi B CTEHaxXx N3 MEJKHX U3JeTHH U 4epe3 OIOpHBI¢
CTa/ibHEIE CTOJIHKH B [IaHEJbHBIX CTEHAX.

CamoHecyline cTeHBl HeCyT cOGCTBEHHYIO Maccy B Ipefenax HOJJHO!
BBICOTBI 31aHHS K NepefaloT ee HA QyHAaMeHTHBe OaJjku. ITanenbHble
CaMOHeCyHIHe CTeHBl IPUMEeHSIOT IpH 60JbLIOA Macce U OOJbIIOH TOJ-
HIMHe NaHesel, HMEIOIUX CIJIOHoe ceueHne. CBsi3b 3aNOJHEHHs ¢ Kap
KacoM OCYLIeCTBJAETCS THOKUME WK CKOJAL3SILIUMH aHKepaMH, He [pe
HNATCTBYIOIIMMH OCajKe CTeH.

Hecyuue creHbl NpUMeHAIOT B 0eC(hOHAPHBIX H HEKOTOPBIX JAPYIHX
31aHHUSX H BBIIOTHAIT U3 KUPIINYA, eCTECTBEHHBIX WJH UCKYCCTBEHHBIX
KaMHed u 6J0KOB, a TakxKe IaHenei.

B COBDEMEHHBIX NPOMU3BOACTBEHHBIX H I'DAXKAAHCKUX 3AdHHAX Yallle
BCEro HPUMEHSIOT HeCylue U caMoHeCylllue NPOTHBOIIOKAaPHBIC CTEHL!.
HesaBucumMo ot KOHCTPYKIHY [NPOTUBONOXKADHBIX CTEH K HHM
npeabABJasAeTCa pAL cneuﬁtpnqecxnx Tp€6OBaHIIﬁI CTEHbI JOJIZKHBI H3I(:
TABJAHBATLCH H3 HECropaeMbix MaTepHaJ/loB, OéﬂaﬂaTb JLOCTATOYHO!!
OTHECTOHKOCTBIO U }’CTOFI‘IHBOCTI:IO, IpaBHJABHO Hepepe3aTtb CropaeMbli
U TpyaHOCropaembie KOHCTPYKIHUH U obsazaTh MAOCTATOUHOU JABIMOC
U TAa30HCHPOHHUIIAaECMOCTEIO.

OrHecroiikocTh nporusonoxapubix cred. CorgacHo CHull I1-2-86
INPOTHBOIIOXKAPHAS CTeHa MOJXKHA BHIOJHATECA M3 HECrOpaeMbIX MaT¢
PHAJIOB W KMETh 1peJiesl OTHECTORKOCTH He MeHee 2,5 4.

Hecyuise crensl u3 KHpOHYa U KaMEHHbIX OJIOKOB, KaK IIPABUJC,
UMEIT AOCTATOUHBIA mpejiesa orHecrolikoctn. Bosee yfA3BUMBI Kapkac
Hble TIPOTHBOIIOKaPHBIE CTEHBI, COCTOAININe U3 OOJBUIOrO KOJIHYEeCTB:!
2JIeMEHTOB,

Jlas Toro 4ro6sl YyCTAHOBUTD NPejiesi OTHECTONKOCTH CTEHBI B ILesIOM,
HYXKHO ONlpeJleluTh Tpefes OrHeCTORKOCTH KaX/JA0To ee 3JIeMEeHT:
W KaxJ0ro y3Ja CouJieHeHHs 1 OKOHUaTeNbHOe 3HaueHHe Npejesa orHe:
CTOHKOCTH NDPUHSATH NO HaHMeHbIIEMY 3HAUeHHIO.

Crnoco6br onpejesieHds NpelesoB OHECTONKOCTH KOJIOHH, pHUreseii,
naHesell H3BECTHHI, OHH U3YUAJHCh B NepBOM pasiene. BMecre ¢ Ten
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IIpd OlieHKE OTHECTOHKOCTH TIIPOTUBOIIOXKAPHBIX CTEH HeoOX0AUMO Yin-
ThiBaTh CJAeAYIOIee.

[Tpu npuMeHeHAH MeTAJNIMYECKHX KOJOHH (OCHOBHBIX WM (axsep-
KOBBIX) JUIsl MOBBILUEHHS Mpejesa OrHeCTOMKOCTH A0 2,0 4 OHH MOABED-
ratorcs orHesamure. Crnoco6bl OTHE3aIIHUTEl PacCMOTPEHH B INI. J.
[Tpn zaupure cjaoem GeTOHA ToJMHHA OOJHIOBKH J0JXKHA OLITh OKOJIO
6 cM. Ha puc. 9.1 DyHKTHPOM NMOKAa3aH KOHTYP O6ETOHHPOBAHHS METAJ-
JIHYecKo# (paxBepKOBOH KOJOHHBL 3 BMeCTe ¢ MeTa/JIMIeCKUMH y3JaMu
couseHeHus: 2 KOJOHHBI W naHejed 1.

Puc. 9.1. ¥Yzen couwieHenusl nadesef ¢
MeTaJJIHYecKol KOJOHHOM

OruecTofiKOCTb PHTessl 3aBUCHT OT CXeMbl ero oforpesa MpH MOXKa-

¢ (puc. 9.2). B npoTuBONOXKAapPHBIX CTeHAaX C HABECHBIMH HaHEeJNsIMHU

g. VKDEeIJIeHHLIMH Ha KOJIOHHAX 2, puredp | B ye/aoBHsAX HokKapa oborpe-

BAeTCsT ¢ Tpex CTOpoH {cM. pHC. 9.2a), Ipu 3TOM Ipelle] OTHeCTOHKOCTH
puress HeJlocTAaTOueH M He mpesbimiaer 1,5 u.

YBeqnunth mpenes OTHECTOHKOCTH purefs MOMXKHO HECKOJBKAME
crnocofaMu: yBeJHUCHHEM TOJUHHBl 3aHUTHOrO ¢Jjgosi (eToHa, HaHece-
HHeM Ha HUKHIOKW I'PaHb PHTENS TEIJIOU3OJSIHY U H3MEHeHHEM CXeMBI
oGorpesa puress. [Tepsuiil cnocod HeIKOHOMHYEH, TaK Kak TpefyeMmas
ROJIIHHA 3ALIUTHOrO ¢J10s GeToHa cocraBiasieT 65 M.

3a py0OexoM IpuMeHsieTCs 3alluTa HHMKHeH IPAHH PUTes JerKHMH
TCIVIOH3OJSIMOHHBIMUE MaTepuasaMy, HAHOCHMBIME 10 ceTke, B kaue-
{TBe TaKMX OTHE3AUUTHHIX MaTEePHAJOB TIPHMEHSIOT HAaNblICHHEBIN
fcGecT, BEPMHUKY/IUTOIHICOBYIO HITYKATYPKY, TOTOBLIE IJIHTH U3 NepPJIH-
o wau caaGoapMmupoBanuoroe Bepmukysaura. Cioff Takoft TeNJIOH30J7s-
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uuy tonmuHo#R 20 MM ofecneudBaeT npefes OTHECTORKOCTH, PpaBHbI
2,5 u.

3HauuTe/NbHOE YBEJAHUEHHe Mpefesia OUHECTOMKOCTH pHUress Mpoiic
XOJHUT Npu oborpeBe ero TOJbKO € OJHOH CTOPOHH, YTO JOCTHIALTCA 3:i
NMOJTHEHHeM KapKaca KJAajKOH M3 KHpHOHYa HIX APYTHX IITYYHBIX Mat.
puaJioB (puc. 9.26). B atoM ciydyae HHXKHASA rpaHb purens 1 3akpwiti
KHPIIHYHOH KaalKoH 4.

[IpoBepHuTh, HMeeT JI1 PHTEJb IPpH OJHOCTOPOHHEM O0OTpeBe Tpeby v
MBIHl TIpefiesl OTHEeCTORKOCTH 2,5 u, MOXHO caeaylomnM obpasoM (¢

puc. 9.28).
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Puc. 9.2. Cxema oforpepa pureJs:

a — ¢ Tpex CTOPOH; § -— ¢ OAHOH CTODPOHBI, B — CXeMd K PacyeTy OrHecTOHKOCTH
pHreas, o6orpeBaeMoro ¢ OXHON CTOPOHBI, | — pHreab; 2 — KOJOHEA; 3 — [aHedAb
CTeHbl; 4 — 3aNOJHEHHe KapKaca KMPIHYHOH KJ1aAKOH

Brayane MerogaMu, u3JOKEHHBIMH B IIEDBOM pasjese, ONpejeds
10TCs TEMIEpaTyPHl Ha PAa3NHUHOM PacCTOSHHH OT oborpeBaeMol o
BEpPXHOCTH pHreasi mo ucreyeHuu 2,5 4y noxapa. Onpegensiorcs TeMiic
paTtypsl apMaTypHBIX CTepxKHeH, cpeaHeapudMeTHUECKOE 3HaYehi
3THX TeMmIeparyp t, ¥ KO3PPHUIHEHT U3MEHEHUS NPOYHOCTH apMatyj il
m,==f(t,). Kpome Toro, onpenensiercs ToJampHa pas3pylLIeHHOTO Caui
6eroHa §,. PaspyuiennslM cudraercsi ciaoit 6GeToHa ¢ TeMiepaTypoi,
pPaBHO# uau OoJablrefl KpUTHUECKOH (/s 6eToOHA HA IPAHUTHOM 3amo.
nutene 500°C, nnasa 6eToHa Ha M3BECTHSKOBOM samonsuteine 600°C)
Haxoantcs pabouas mupHHa CXaToR 30HH 6eTOHA 32 BHIUETOM Daszpy
menHoro cjaosi: by=b—3y,.

3areM o M3BECTHHIM U3 TEOPHH Keae306€TOHHBIX KOHCTPYKIL(
tdbopMynaM BHUHCISETCS BeJMUYHHA Pa3pyllialoLiero MOMeHTa:

M, =b.xR} (h,—0,5x), (9.1
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F.R&m
~ LRem (9.2)
btRIlp
sfeck M, — paspylaromuii usrubamomui Moment, H-M; X — BbICOTa

CKaTol 30HbI GeToHa, M; Ry, — HOpPMATHBHOE NMPH3MEHHOE CO-
nporusaenue GeroHa, Ila; h, — pabouass BeicoTa CeueHHs, M;
F, — njomans ceuenust paboueir apMatypu, M%; Ry — uopwma-
THBHOE COTPOTUBJEHUE PacTsAHYTOH apmarypH, [la.

BesivunHa paspymiamolero MOMEHTa CPaBHHUBAaeTCHA C BeIHUMHGH
HOpMaTHBHOrO u3rubatouiero MoMeHTa. EcaH paspylialoUiHi MOMEHT
6oJiblie HOPMATHBHOTO — YCJOBHE 0e30[1acHOCTH BBHINOJHEHO.

Mpumep. Omnpesenyth BO3MOXKHOCTb Pa3pyLIEHHS pHrels KapKacHOH NPOTHBOMNO-
MKAPHON CTEHHI C WTYYHBIM 3anogHeHHeM (cM. pHc. 9.3) depes 2,5 u oruesoro sosjei-
CTBUS IO «CTAHAAPTHOMY» pexuMy. Purens uarorosnen u3 Gerona M200 Ha rpanur-
HOM ineGHe (R[{’p=18 MIla) u umeer apmatypy kaacca A-II (R} =300 MIla).
CyMMaphas njoliajb CeueHHs apMaTypHBIX crepxkued 10,2 cM?. Momenrt ot HopMma-
THBHOH Harpysku M==60 000 H.m. PemenneM rensorexniuueckolf 3ajagyu NoayieHo
pacnpe/e/ieliHe TeMNePaTVPhl B cedeHHH PHTeJNs, NOKa3aHHoe Ha pHe. 9.4,
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Puc. 9.3. Pacuernas cxema pureas

Pemenne. [lo rpaduxky naMeHeHHs TeMNePaTyphl HO CEUEHMIO DHressl HaXOJHUM
E!‘onumﬂy paspylieHHoro c¢jiost ferona 8§, mpH KpuTHuecKoi Temneparype tp =0200°C

j TeMnepaType apMaTypHBIX cTepXKHell, MecTa HaxXOXKJAeHHS KOTOPHIX MOKa3aHbl Ha
He. 9.4 TYHKTHPHBIMH JUHUSMU:

6p=4,2 cM, craefoBaTtenbHo, b, =20—4,2=158 cm;

t|:600°C; l[g—_——325°C', t3:: ISOOC, t4=70°C.
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Cpenusisi TeMIiepaTypa apMaTypel

t =L (600-+325+150470) =286°C.
Sy

Kosdduuuent uaMeneHuss npo4YHOCTH apMmaTypHOH cranau Knacca A-II mpm 286°C
m, =0,77.
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Puc. 9.4. UsMenenne temmeparypsl 1o
CEUEHHIO puress wepes 2,5 u moxapa

Bricota cxaTo#t 30HEI GeToHa

g F,R: M, 102-10-4-300-10°-0,77

bR 0,158-18.100

==(,0828 ™.

Paspywaromui MOMeHT
Mp*-“bthHHp (h,—0,5%) ==0,158-0,0828. 18-105(0,42—0,5-0,0828) =
=89152 H-m>M==60000 H-m.

CJIG}IOBaTe.HbHO, JaHHBIA pureJsb YJIOBJETBOpALT Tp66OBaHI/ISIM 6e30MacCHOCTH H 1

XKeT ObTh HCNONL30BAH B KAPKACHOH NPOTHBONOMKAPHOH CTEHE C IUTYYHBEIM 3aMO(H
HHEM.

Ocofoe BHEMaHue cJeAyeT o0pallaTh HA Y3Jbi COUTEHEHU IeMen
TOB IIPOTHBONOXKAPHEIX CTeH. BApDHAHTHL KPEMJeHHus] CTEHOBHIX [aHe: i
K KOJIOHHAM IokasaHbl Ha puc. 9.5. Ha puc. 9.5a nokasano gpenjeni
U3 YTOJKOB, PACHOJOMKCHHBIX B Da3HBIX ILIOCKOCTHX: ONMH K3 YrOJK !
OpHBAapeH XK KOJIOHHE, IPYyrof K naHesu. [Ipu 3amofHeHuy MIBOB yIp:
TUMU MaTepuasaMi yrOJOK, IPHBAPUBAEMBIH K MaHeNH, 3aMeHAIT Ck:
6o#i, pukcupywouie Tonmudy msa (puc. 9.56). Ha puc. 9.58 nokasa:
KpelicHne CKpeToro THma. OHO COCTOMT U3 ABYX IIACTHH € BHIPE3ai
B BHAE CKOOB U KpIOKOB. CKOOY KpemaT K KOJOHHE, a KPIK — K nah
au. Mexay cofoft maHeaH COeAMHSIOT AapMaTyPHBIMU  CTeDIKHIM
HenocTaTkoM 3THX Y3J/IOB COUJIEHEHYs SBJIAETCS OTCYTCTBHE 3aL{HYi
oT feficTBUY BLICOKO TeMmepaTyvpbi. Merajniueckue 3JeMeifThl Y3
COTWICHEHHA NPHXOAHUTCA OOETOHHPOBATHL HA TOIIIHHY He Menee 6 ¢

128

YTO HEIKOHOMHUIO, YXyallaeT BHEWIHA BUJI, IO3TOMY CIEHHAMHCTH
paspalaThiBaloT APyrHe pelleHus.

[IpuBeneM BapuaHT y3/7a coujieHeHHs] HaHeJedl NPOTHBONOXKAPHON
CTCHEI ¢ KOJOHHOW, paspaborannoi I'TIM Ne 6 (puc. 9.6). Ilanmean I
KpenmsiTcs K Kene300eTOHHBIM —KOJIOHHAM 2 ¢ HOMOLIBIO 3aKPHITOrO
creika. CTHIK COCTONT M3 3aKJAA[HOTO dJ7eMeHTa 3 HmaHeqlH, 3aKAaJHoro
sseMenta 4 KOJOHHBI H NPHBAPEHHBIX K HEM COCAHHHUTEJNBHBIX 3JIeMeH-
toB MI1-2 u MII-1. Daement MII-2 BXoAHUT B OTBEPCTHE COEJUHUTENb-
Horo aaeMenta MII-1. Jlsis 3amuTsl yana couieHeHUS CTHIK MexX/ay Ma-
HCAAMY H KOJIOHHOH 3aMOJIHSIETCS CTEKJIOBONOKHOM H HeMEeHTHBIM pact-
BopoM. ONBITE OKa3aJ/d, YTO 3TOT CTLIK obecrmeyHBaer mpefen] OrHe-
CTORKGCTH TPOTHBOLOXKApPHOH crensl Gosee 2,5 4. TpyRroeMKocTb BO3-
BejieHns cOOPHBIX NPOTHBONOMXKAPHBIX CTEH M3 KPYNHOPa3MepHBIX Ma-

nesedt B 1,5 pasa Mewblile, yeM KHPUHYHBIX, Macca KOHCTPYKUUH YMEHb-
‘naerca B 2,3 pasa.

Puc. 9.5. Vauul cousieHeHns CTEHOBRIX NaHesdell ¢ KOJICHHAMHA:

4 — C TMOMOLIBE) IBYX YIFOJAKOB; 6 - ¢ HOMOIGbK YTOJIKOB H CKOO; B — ¢ TMOMOULLIY
E CHENHAJBHBIX COeNHHHTebH b JIeMEHTOB

1. 1851 129
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Puc. 9.6, Vsea couwdiedenuss 1aHe u C KOJMoHHOH. Paspaborano
I Ne 6

B apyrom Bapuadte codsieHeHiis NaHedeld NPOTHBONONKAPHON CTeH
¢ KOoJOHHamu, paspaboranHom [ocxummpoekrom (puc. 9.7), manens |
HaBelllHBaeTcsl HA KOJOHHY I, HeCcyllH# 3JeMeHT 3 NMaHeJHd OiupaeT::
Ha ONOpHBle KOHCOJH 2 KOJOHHBL. Hecyliue a/ieMeHThb naHe el pasme

-1 N N N AT

80120

-
18

Puc. 9.7. ¥Ysen couneHeHuss naueJu ¢ KojonHoH. Paspabortano
TocxuMopoeKToM

~

130

HleHBbl B HUIAX V BepXHero xpas nadeneii 80113 OGKOBEIX BePTHKAAL-
HBHIX KpOMOK. CrniocoO HaBecKH mMaKesedl HAa KOJIOHHH ofecneunBaeT He-
00XOAUMYIO NOABHKHOCTD aHeN€H B rOPH30HTAALHOM H BepPTHKAIHHOM
nampasaenusx. [Tocae MoHTa)Ka KapMaHsl, 06pasyeMble HUTIAMI TaHe-
JIefl COBMECTHO € T'DAHbI0 KOJOHHHB, 3470 HIeTcsd GeTOHOM D Ha METKOM
TpaBHH, CTBIK CTAHOBHTCSA CEPBITBIM i 3ANIUILEHHBIM OT BO3IeHCTBHS
BLICOKHX TeMIepaTyp.

YerofiunBocTs npoTHBoOMapnex cred.  IpoTuBOnOKAapHas cTeHa
JOJZKHA COXpaHaTh YCTORUHBOCTE Npi 0OpYIIEHRH NEPeKpPBITH, TOKPH-
THI, CTeH B ADVTHX CTPOHTEILHEIX KOHCTPYKIIAH,

YeTofiuuBocTh 0GeCHeYHEAETCH NPEXK/IE BCEro ONHPAHMEM HpuTHBO-
noxapHci creHsl Ha QyHAAMeHTHBle Oanaxy 1 Hiair Jdentoynsit ¢yveia-
MeHT 2, KaK 0oKasaHo Ha pHC. 9.8, ipy 3TOM KGJONHHA UMEST CaMOCTOdA-
TCJABEBIH ByHAaMeHT. B 3iaHuax ¢ MeTallMueckyy Wil Kejie306eToH-
HLIM KapKacOM IPOTHBONOMAPHBIE CTeHBl ACGHYCKAETCs  VOTAHAaBJM-
BATb HelOCPEACTBEHHO HAa KOHCTPYKUHM KapKacoB, HO TPH 3TOM Ipe-
Jlel OTHeCTORKOCTH KapKaca B COUeTaHHu ¢ €ro 3aroJHeHneM i V3J1aMu
KpemsieHuil no/keH ObITh He MeHee 2,5 u.
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Puc. 9.8, Onupanue OpOTUBOTOKADPHOHR CTEHR:
4 —- ila GYRIAaMeHRTHYO GasKy; 6 - Ha Jaedroudnll diyH1amen:

. [lporuBonoxkapusle crenin! BO3BOAATCSH Ha BCIO BHICOTY 3AAHHA HJIH
LOOPYKEHNA U pA3AeNAIOT KOHCTPYKIHM (MEPEKPEITHS, NOKPBITI, (o-
Rapu ¥ Jp.) HE3ABHCHMO OT BG3TOPAEMOCTH 3THX KOHCTPYKUIUH.

Bousbioe sHauenne agasi obeclieueHus yYCTORYHBOCTH HMEeT Tpa-
Buwinnce onupasne TepeKPLITHH ¥ HOKPHITHH Ha MPOTHBOTONKADHBIE
Brcnsl. O6pyieHue NepeKPLITHA WX NOKPHTHS He AOJXKHO NMPUBOAHTH
K paspyuiennio credsl. Onupanyue NMEPEKPLITHS WIH NOKPHITHA HA TPO-
ErsonoxapHyio cTeHy C 3alleMJieHHeM HegomycTumo (puc. 9.9a), onu-
Paitiic OCYIeCTBASETCS Yepes KOHCoMH pureneii (pic. 9.96, B).
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Ecau NpUMeHHTh pPUTen C MOJAKaMHi HEBO3MONKHO, HPUMEHSIOTC
IJHTH TEPeKPHTHH ¢ BHICTYNAMH — Ha/KOJOHHBIC IIJIUTHI (puc. 9.9r).
B 3toM ciyqae TiaHenb HEPEKPBITHS OMIPAETCH Ha PUre/b TOJMLKO BBi-
crynamu. O6pylende TaKoi NaHegn I[pH HOXape CONMPOBOXKLARTCH
OT/aMBIBAHNEM BBICTYIOB NPH COXPAHEHNH HEJOCTHOCTH MPOTHBOMO-
JKapHOH CTeHHl.

Puc. 9.9. Onupanne MepekprITHA Ha MPOTHEOIONAPHYIO CTEHY:

a — ¢ 3auienJeHueM; 6, B — Ha KOHCOJd; T — HaAKOJOHI A NAUTa

[pu ycrpoficTBe KAPOAUHBIX KAMUTAIBHBIX NpOTIHBONOXAPHBIX CT¢
(puc. 9.10) Tak:Ke He NOMyCKaeTcs 3aje/ka 6aJioK TIEPEKPBITHS B CT!
Hy. Onupanue GajOK DPEKOMEHAYETCs OCYIIECTBISTH € HOMOLIBIO M
TaJ/IMYeCKHX XOMYyTOB I, KoHCOJEel 2 HAN MUIACTD 3, B KauecTBe KO
PLIX MOIYT CJyXHUTh A€PeBAHHBIE 6pyChLA MIH CTadbilble TPOQHIH.

T
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e v.A‘, g

Puc. 9.10. Onrpanue 0afoK HA KANHTAABHYIO KUDIHUHYIO CTEHY:
a— ¢ SQAG,HX(Dfi; 0 — Ha XOMYTH; B — Ha KOHCOJH;, T — Ha OUASCTPB

B cayuae yCTpoficTBA KWPIUUHBIX KATMHTAJLHBIX CTCH B COBPEr
HOM KapKaCHOM 3aHMHM WX Pa3MeINaioT B TeMIEpaTypHOM (nedor
HHOHHOM) IIBe, KaK NOKa3aHo Ha pHC. 9.11. B stoMm cay4dae OMUPE
nokpeiTHst I cjaeBa d cnpasa oT IIPOTHBONOKAPHOA CTEHB! OCYHIECT
eTCs Ha KOJOHHH 2 W DHresH 3, He CBA3aHHuIe C CaMOH crenoit. A
DBl 4 BHIIONHSIOT QYHKIEIO 00eCTIeUeH s HKECTKOCTH 1 TIPH 00DYILLE
NOKPHITHA JIOMaloTcsl 6e3 TOBPeXACHUT CTeHbl.

132
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Puc. 9.11. PasMmelense npoTHBONOXKADHOIT
CTeHH B AedOpManHOHROM IUBe

YCTOHYHBOCTD IPOTHBONOKAPHONH CTEHBI NPH MOXKape MOKeT ObiTh
HapyuieHa mpu OAHOCTOPOHHEM OOpYyUIEHHH NPUMBIKAIOLKMX K Hell 1e-
PEeKpHITHH ¥ MOKPHITHA. B 3TOM cJiyuae MOKET OPOU3OATH HEBLITOAHOE
liepepacnpeneneHue HaTPY30K H YCHIHH.

~ Ilpenen ornecTofKOCTH KapKacHOH NPOTHBONOXKAPHOH CTeHbi (pHC
9.12) MOXKeT yMeHbUIHTbCS BCJAGACTBME TOrO, 4TO KOJOHHA Kapkaca 2
HIPH OJIHOCTOPOHHEM OOpYIIEHHN NOKPHITHS | BMeCTO uempamizo—éma-
TOi CTAHOBUTCA BHEUEHTPEHHO-CIKATON € SKCUEHTPHIATETOM €,. ITO MO-
JKeT BbI3BATL OOpYIIEHHE KOJIOHHBEI BMECTE C €€ sanonenuen 3.
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Puc. 9.12. Pacupene/nende Harpysok H YCHJHN B KOJOHHE NPH OJHOCTOPOH-
HeM OGDVUICHHH NOKDPHITHS:
a — CXeMa HarpyKeHHA KOJ0bNL] O — YCHIKNSE B CeUYCHHH KOJOHHBI
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Onpenesedne npepesa OrHeCTOHKOCTH TAKOH KOJOHHBL NPOH3BOIHT
¢l CTenVIUIHM 06pas3oM.

Cocrapasierca cHereMa ABVX ypaeHenuil. [Ipa atoM cuuTaercs, uro

YCHJAHA B CKATOH 30He JOCTHTAIT HOPMATHBHBIX 3HAYeHHH, a B pacTs
HYTCH apMaType Moryr
SKCHEeHTPHUHTETA # HATPY3KU:

\‘}‘Gd - :(c WIIR‘L::J BX ::O; (93>

3 X = 3

N (e b )_{“ L.;"v b‘\: NdTy_Eﬁ _“—Géj‘ahu:o: (943

rie N — CKUMalllas Harpyska, H; o, — HalpsizKeHHe B apMatyp:.

[a: R, — HOpMaTHBHCE CONpPOTHBIEHHE CXRATOH apmatypsi, I1a.
F’, — njomajib ceueHis CrAaTOIl apMaTtypei, M2

B mipHes
CHaTOH 30HB OeTOHa, M.

Pemast cOBMECTHO JaHHYIO CHCTEMY yDABHEHHH, ONpefe/sioT Hallps!
JKeHHE B PACTAHYTOH apMaType o, KpiTHdecKoe sHaueHue Koaddull:
EHTA CHIUKEHHA NPOYHOCTH 1, ==0, R
H3J0MKEHHOH B MePBOM pasjiese, HAXOLST
oas apMatypHoft crann: fo=={(m.,).

3atey peraercs TEMTOTEXHHIECKAR 341444, B X0/Le KOTOPOH MO M:
TOIUKAM, ONHCAHHBIM B HEPBOM pasjlene, onpejacdasercs NPenesa OrH:
CTOUKOCTH KOJMOHHB! KaK BpeMs Harpesa apMaTypbl A0 KPUTHUECK !
TEMIIEpaTvVpHL.

¥ (10 U3BECTHOH MEeTOuK:
KPUTHYECKYIO TeMIepaTyi.

Mpumep. Tpefyercs BBACHUTH BOSMOMIIOCTL UPHMEURNIS B KAPKACHON NPOTHBOI
Kapuoi creye Konogxel vMapru KP-342Z2-14 cewenmem 30X 30 cv. Cxema 3arpyies
joxasafa xa puc. 9.12. Pexuwm moxapa «cranpaptuuiis. Hpogoasnas cren:
pvatypa wkoaoruw wkiacca A-1IT (35I'C) ¢ mopmaTHBHBIM CONPOTHBJEH .
Ry =400 MIla, amamerpom 32 mv. [liomais cedess AByX apMATYPHBIX CTEPAKit i
10,4 cw® Paccrosiuzie 07 GOKOBEIX rpaHeil KOMOHHB 0 IeHTPA TAKECTH CEUEHHA ap'.
Typs a=a"==35 mm. Harpyska wa koucoas N==5-10° H, e’ =12 ¢m, h =265 -
Koaonua sbimosasena u3 6erona mapku M300, umeoniero worHocte 2200 kr/mé, ko=
¢uimest TewsonpoBoAnocTH npu 450°C 4 =0.00126 wm2/u; k=0,615; nopvaruni

=17 MIla.

HeBan

ApH3NeRite CONPOTHBAGHIE R °

Pemmenne Cocrasasem CHCTeMY LBYX ypasueuuil:

/

‘ i‘\; '—i ryilf:d— R ‘Al?: F l{ D \; ‘

. ‘
4 ’ ! i _
N (e'—a )'LP\:C 3 a9 +RHH; bx — ""(Y,.Puh =0

’

wiH
( 5-105410,4-10-46,—~4 - L0%. 10,4 10417 108-0,3x =0;
i
.\\ 5-105(0.12—0,035) -+ 4- 105 10.4. 15-+-0.0354-17- 105-0.3 X
—10,4-10-4.0,2650, =0. ‘2
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GniTh DAZMHHHBIME B 3aBHCAMOCTH OT BEJIHUUHR

TpH 3TuM 3HAYEHHH M

Tocae npeobpazosanuil CHCTEMA YpaBHEHWH NPHHIMART BHI:
j 10:4-107%,—51x4-0,84=0
| —2.756.10%,425,5x24-0,571 =0.
W3 vpasneuns {9.5):
6,=4,9-10°%—0,081 - 10°.
Uz ypasienns (9.6):
0,==9,252.10°x24-0,207 - 10°,
npHpagHsen BLPaKeHus o, COKpaTuB Ha 10%
9,2562x2+4-0,207—4,9x 40,081 == ),
Hay
x?—0,6340,031 =0;
- 0,265 +0,198,

X, =0.403 w>>h, T e, 3HAaueHHE X| ABAHCTCH HEICHCTBITEIBHBIM, Xo==

x=0256=F 0,0702—0,031

Toxacrasits sHayexue Xg B vpasuenue (9.7), noayudv:

6,=4,9-109.0,067—0,081.109=0,247.10% [{a =247 MITla.

KospdaniieHT W3MeHeHHT TPOUNOCTH

=550°C.

t.a HF

B crusm ¢
CYHTATD.

uleHnst Tenorexnuieckeil zataun popmvay A, WM. fxosaesa (cm. § 4.2
{1230 (1950t teri | E_V % 3.
wp = 1250—(1250—1 ) erf —
2 ] a.t
Haxoxuin
T TR J;}Eﬁ:ﬁm = 057

N 250--20
N 2 Y ax

o Tabanie sHagerviit Gyuxiuu erf onpegensem:
k 'l/ a —i— 6,

]/aT

==:2(),56.

(0,615 1/0,0012640,0385)*

sa,A? B 4-0,00126.0,562
—=2,04u<Il, =25+

(9.5)
(9.6)

el
~1 e

=0,067 M.

D TeM, UTO KOJOHNHA 3410JHeHa KJAaJIKON H3 1 TYUHbIX M2TCPHAOR, MOAHC
qTa i‘GOI‘pE‘% Qe OCYIHeCTB/sIeT d ¢ OAHOH CTOPOHLL, U HCHOJIb’iOBaAb A pe-



BriBOJ: IpH LAHHOH cXeMe 3arpyXKeHHs KOJOHHZ He HMeer J0CTATOYHOrD MPCALil
OTHECTOHKOCTM ¥ He MOXeT OblTb HCIOJb30BAHA B KAPKaCHO MPOTHBOMOXKApHOMN
cTeHe.

[Ipesesn OruecTOHKOCTH KAMHTaJbHOM NPOTHBONOXKAPHOH CTelid,
BWIIOJHEHHOA K3 KAMEHHOH KJaJKH, NPH OJHOCTODOHHEM O0pyVIUeH!
NepeKPHITHA WX HOKPBHITHS TaK¥Ke 3HAUHTENbHO YMEHBIIACTCA.

Ha puc. 9.13 nokasana cxeMa sarpy:KeHusl KHPHHYHOH NPOTHBOMC
:KapHoit cTeHbl JI0 H Ioc/e OOpYUIeHH T TOKPBITHS.
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-
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Puc. 9.13. CxeMa 3arpy:KeHHs KHDPIHYHOI

HpOTIfIBOHO}KapHOﬁ CTEHBI:

a — 20 o6pyuweuds OOKPBITHR; 6 -- OPH OXHO-
cTOpOHHeM OOPYLIeHHH NOKDbLITHS

Harpyska Ot MacChi MOKPHITHA W COOCTBEHHOH MacChl CTEH& B ¢/
Yae 0ZHOCTOPOHHErO OOPYILIeHHsT AeHCTBYET Ha CTeHY CO 3HAUMTEILHLIN
SKCLHEHTPUIHTETOM, KOTOPBIH B yCJAOBHAX MokKapa elie folee ype iy
BAeTCs B Pe3yJbTaTe TeMIEpaTypHOro mporuba CTeHbl B CTOPOHY Hat
peBa. BejleicTBHEe ITOrO paCTArMBaOLyie HalpsKenus Ha oborpesac
MO NOBEPXHOCTH CTEHBI MOTYT NIPEBBICHTH HOPMaTHBHOE CONPOTUBICH
KJAaAKH, H 1pOH30fiJeT OOpYyUIeHHEe CTEHLL. )

I1poBepuTh, COXPAHHT JiU KaluTajbHas CTEHA YCTOWUHBOCTH M
OJHOCTOPOHHEM OODYIIEHHH, MOXKHO 1O (opMyJe:

Ne, N Pe’ P oo
o= k. — — 9 T <R Ry \9 SO
W + 5 T W o ,
The e,==eg+Eeq-te — IKCILEHTPHLHUTET, M.

B dopuyaax (9.8) u (9.9): N — marpyska, H; W — MmoMmesT Co
NPOTHBJAEHUS KilalkH, M3; P — Bec Kiaaky, H; F — niomagp nooepe
HOTO cedeHHS Kiaagky, M% R, — HOPMATHBHOE CONPOTHBJEHHE K14
KH pacTsukenuio npu usrube, Ila.
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HayaabHbii SKCHEHTPHIUTET €y MOXHO OIpeaeJuTh M3 aHaJgusa

CXeMBl 3arpy»KeHusi CTeHbl KAK PacCTOsitHHe MeXAYy JIHHHEH AeHCTBHS
Harpy3kH H OCbIO CTeHH.

CoyualiHBIf 3KCHEHTPULHUTET €., B cOOTBercTBUH ¢ raasoit CHulla
O NPOEKTHPOBAHUIO KAMEHHBIX KOHCTPYKOHH NPHHHMAETCH pABHBIM:
AT HECYHIHX CTeH — 2 ¢M, s CaMOHeCymHX cTeH — | oM.

DKCUCHTPHUUTET OT HEHCTBHsA TeMIepaTyphl e; HPH 3aKpellJeHuy
CTEHHL TGJIBKO B HHXKHEH ee 4acTu onpefensercs no opMyne:

2 ot P
0, = LB ati—mt 2 , (9.9)

0t 2 8 2
e p, — pPajHyc TeMOepaTypHOHR KPHBH3HBIL, M~'; [ — pacueTHas AJd-

Ha 37eMCHTa, M; o, Oy — COOTBETCTBeHHO KO3 dHIUEHTH AuHefl-
HOTO paclIdpeHHS KJAAJAKH IPH TeMImeparypax Ha oborpepaemoit
1 HeoborpeBaeMo# noBepxHocTax, °C™l; t;, 1o — Temueparypu Ha

oborpeBaeMoii ¥ HeoGorpeBaeMoti nosepxHocrax, “C; 8§ — rtosiu-
Ha KJaJIKH, M,

KosdduunedT nnuHeiiHoro pacuinpesust KHPIHYIHOH KJIQJAKH 38BHCHT
0T TeMnepaTypsl (cM. taba. 9.1).

Ta6numa 9.1.
t, °C 20100 200 400 600 800

@, °C~ X108 5,5 5,6 I 6,15 6,56 6,39

HopmarnBHoe cOMpOTHUBJAEHNHE KJAaJKH pPacTsKEHHIO TNpH u3rude
NpHHEMAETCS 10 JHTepATyPHHIM AaHHBIM. g KUPHNHUHOH KaaJKd Ha
IICME@HTHOM pacTBOpe OHO OpPHEHTHPOBOUHO cocTasJser 0,25 MIla npu
nenepeBsizantHom cevenuu u 0,5 MIla npu mepeps3anHOM CeueHHH.

Hpumep, TIpoBepuTh, COXPAHHT JH YCTOHYHBOCTh KANHTaMbHAS KHPIHYHAA IPOTH-
HonoxkapHas CTeHa OZHO3TAXKHOTO 3Jaidsl IPH OAHOCTOPOHHEM 0O6pyLIeHHH MOKPBITHA.
Knanka nwmeer nepessisannoe ceuenue. Tommuna crenn =250 MM, Bulcota 4,5 M,
Mec 1 noronnoro metpa crener 20 kH. Ha creny ¢ marom b=3 M omupamoTtca ¢ no-
‘MOILbIO TIHJSCTP OaJKH, NepelaBasf Ha cTeHy Harpysky mo N=45 kH ¢ s3kcueHTpH-
wirretoy e, =0,15 m (cm. puc. 9.13). ITo ucTeueHnu 2,5 u mporpesa TemnepaTypH Ha
{06orpeBaemMoil # HeoforpeBaeMofl MOBEPXHOCTSAX CTeHbl cOcTABASIOT 796°C u 40°C,

~ Pemenue Crena fApiAercs HecylleH, NO3TOMY BeJHYMHA CJIy4aHHOrO SKCIEHT-
puunrera e =2 cM.

JKCHEHTPHUHTET OT AeiICTBHA TeMIepaTyphl

(outi—aet)?  (6,39.106.796—5,5-10—6.40)4,5°
26 2-0,25

=0,197 M.
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CyMMapHBIl 3KCHEHTPHILLTCT
e, =, ey te =

Momenrt COMPOTHRJCHAA H IJI0IHAAb CEUCHHA ¢ YHETOM TCOra, uTo Na oy [ERIE
TPHXOAHTCH YUaCTOK CTEHDB AJHHOH 3 M, COCTaBJISIOT:

=0,15-4-0,02-4-0,197 20,387 .

héE 3.0.252
W o= B — == (1,031 uf;
1§} 5}

=h==3.0,25=0,75 w2

Bec TPEXMETPOBOr0 yuacTka cTent P ==20-3==60 xH.

HopMartupHoe CONPOTHBJEHNE C YUeTOM KO3(QHIHEHTa CHUKEHHS NPOHHICTI
MeHTHOTIGCYAHOTO pacTsopa npu TteMueparype okono 800°C m, ==0,45

R." =0,5-0,45==0,225 MIla.

Hanpsaxenus:
Ne, N Pe’ 45-100.0,367
G == S - ——— -+ =
W F W F 0,031
45- 107 - 107 o0~ 108 e ;
o0 80 Y 90830 Ma x 08 MITa > R
0,75 3-0,031 0,75

= (1,225 MTla,

Kaxk BHAHO u3 pacuera, NpH CAHOCTOPOHHEM OprLﬂQHHU HOKPBITHA Addt
MHYHAA CTeHa MOXKeT O()pyILIHTbCH. Heobxoaumo VECINUATL  TOAWHHAY <T2HB .
VMEHBUIHNTbL HArpy3kKy Ha Hee. MoXKHo rTaxkxe NPHMEHHTL apMHpOBAHNE SUDTIen
KJ1d1KH4, KOTOpOoe yBeJHUUT CONPOTURICHHE KIalKH HSI‘]H’)}’.

flepepesanue NPOTHBONOXKAPHOH CTEHOH CTPOUTEABHBIX KOHUTVH
umit. [Ipu mepepesanni HapyKHBIX CTEH, NePEKPHITHH U MOKPHITHIH (110
THBOMOXKAPHBIMH CTEHaMH HOJAKHBI VUHTHIB2TbCs CIEAYIOUHE 004
HHS.

Ecnu xoTst 65l OJHH K3 3JIEMEHTOB HNOKPHITHS, 38 HCKIMIHEH!
KPOBJH, MJIM HecylllHe KOHCTPYKIMH KPblll BBHIIOJHEHBL H3 CTX
MATEpPHAJIOB, TO NPOTHBONOXKAPHAS CTela QOJIXKHA BO3BBIHATHCA il
kpossed Ha 60 cm. Ha puc. 9.14 nogasaHo BOsBHIIEHHE KAMHTATbio
IPOTHBOMOKAPHOH CTeHBb [ HAX TNOKPBITHEM TO NPOGHINp: N
CTaJbHOMY HACTHAY & ¢ YTeIIHTEJeM M3 CropaeMbix Martej
Ecan Bce aneMeHTH TOKPBITHS, 3@ HCKJIOUEHUEM KPOBJH, HIi
KOHCTPYKLIHH KPBHILI BLIMTOJHEHBl H3 TPYAHOCTOPAEMBIX M HECTH1Raes
MaTepHaJ0B, BLICOTA BO3BLIIUEHHS CTEHbI HAJ KPOBJEH wmomeT Giin
yMenbuieda 10 30 cm. Ecan Bce 2/1eMenThl DOKPBITHA U KPBHILH Bbili 1
HeHBl B3 HECrOpaeMbIX MAaTepHasoB, TNPOTHBONOMKAPHBIC CTEHBLL MOV
He BO3BBIIUATBLCA HAJ KPOBJeH.

B 2aaHiHAX ¢ HADYKHBIMH CT€HAMH U3 CTOPAeMbix U TPYIHGCIO! ¢
MBIX MATEPHAJOB TPOTHBONOXKaPHBIE CTEHbI JOJMKHEl BHICTYNATSH 34 11 1o
CKOCTb HaDVIKHBIX CTEH, 32 KapHH3b! 1 cBechl Kpbiin Ha 30 ¢y,

FAE N Dl
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Pue. 9.14, Bozgeillenne 5poTIRONOHKAD-
HOM CTEHB Hal HOEDBITHEM €O CTopac-
MBIM VTOIHTEReN

[Tpu yveTpolicTBe HAPYKHBIX CTOH U3 K ')mpmnpozamtmx METaNTHue-
CKITX JHCTOB, acOeCTOUEMENTHBIY NaHonel ¢ vielinreaeM N3 cropae-
MBIX HJH TPYAHOCTOPAEMBIX MATepHatoB aib0 ¢ JeHTOUHBIM OCTeK/e-
HUCM TPOTHBOHOKAPHBIC CTEHBLI ACJIAKHBE PDE3AeisTh HX, He BHCTyHas
A HAPYKHYIO NIOCKOCTD CTeHE (plic. 9.15).

Prc. §.15. Iepepesanne nportusonomapnolt crenod:
2 — HapPyMHLIX CTeH €O CroRacMbIM YTEeRTUTEIEM; € -— JCHTOYHOMO OCTEeK-
JeHHd

- TasoHenpowuiiacMoCcTh NPOTHBOMOMKAPHON CcTeHbl. IlpoTHBODOWKAD-
‘Hasl cTeHa He NOJMKHA DPONYCKaTh OTOHb # NPOAVKTH TOPEHHS.
- C 970fi 1e/bI0 CTBIKK B KaPKACHBIX NPOTHBONOXKAPHBIX CTEHAX TILA-
ACADHO 3a1eJbIBAIOTCH LieMeHTHbIM pacTBopoM (puc. 9.16).
B npoexTHON AOKyMEHTAUWH CaAedyeT MpelycMAaTpUBATh 3aM0JHeH} e
omepcnm MeXKAY NoJKaMu MANT 4 1 BepxHell rpanbio naxead 3 cioem
Getona mapku He Hmke 100 (puc. 9.17). [Las ofeciieuenus KeCTKOCTH
3001 3a1€e0KH apMupyeTes aHKepamit 1.
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[Tpu npiMeHeHHH NIPOTHBONOKAPHBIX CTEH H3 LITYUHBIX MATEPUAIC!
1HcOOXOAMMO YUHTBIBATD UX GOsbLIYIO rasonponnnaeMocts, Ouna xapak-
TCPU3YETCA  CONDOTHBJCHHEM BO3AYXONPOHHUAHHIO, KOTOPOe paBHo
ada Gerona  7-10%  (m2.c.Ila)/kr, a jqaa  KUPOMUHOR  Kaadki
0,7-10%(m?-c-TTa) /xr, 1. e. 8 10 000 pas mcHbuIe, yem aas Getona.

Puc. 9.16. 3azenka CTHKOB B naHeadx:

a - BEePTHKAJBHOTO; § -~ FODH3IOHTAALHOIO

1 Cmexnobonoxwo 4

Puc. 9.17. Uepmernsanus nycToT Mexay peOpaMu [JIHT

TlosToMy NPOTHBOMOXKADHBIE CTEHB! H3 HITYUHBIX MAaTepHAaJoB, Ha
IpHMep, U3 KUPNHYd, HEOOXOAHMO OIITYKATyPHBATH ¢ OGEHX CTOPOH.
[pu TodniAe CIOs WTYKATYPKH 15 MM CONpPOTUBACHNE BO3MYXOMPOHH
HaemMocTy vsedanyuBaercs B 190 pas.

Ocofioe 3nayeHne Aas obecHedyeHHs] Ta30HENPOHHIAEMOCTH HPOTI
BOTOXKapHBIX CTeH HMEeT repPMEeTH3alMsi MeCT [IPOXOHa uYepe3 CTeHH
KOMMyHHKalH# (TpvOONpOBOAOB, BO3/VXOBOAOB, Kafesell, oTBepCTH{
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WIS IIponycka BaJJGB, TPaHCIOPTEPOB W T. H.) H repMerusaag Mecy
HPHTBOPA TPOTHBONIOXKAPHBIX leepefv’[ H BOPOT.

9.3. Tpanchopmupyemble NPOTHBONOKAPHLIE NEPEropoixu

B macrodiltec BpeMs OTYETIHBO NPCSBJIACTCH TCHAGHIIHA K IPOCK-
PHPOBAHUID YHHBEPCAJbHbIY OOLIECTBEeHHBIX 3AaHUll MHOTOLCIeBOT:
ha3HaueHus, B KOTOPHIX MOMEIIeHHs] B TeueHlHe HeCKOJbKHX 4ACOB MO«
'yF ObITh TPAHCGOPMUPOBAHB! L5 HCOOJAL30BAHHA O JAPYTOMY HA3HA-
nenuio  (puc. 9.18).

K mueay yuusepcansiplX 0O6N{eCTBEHHBIX 3[a1HH OTHOCATOA: 3.
JNIHO-CIIOPTHBHbIE 31aHHg ¢ 320aMi GOALIIONH BMeCTUMOCTH, KHHOKGH -
ICPTHBIE KOMIICKChE, KHHOJEKTOPHY, KJYOH, J0Ma U ABOPUA KV.ILTVE
¢ YHUBEpCAJBHBIMI 2a7aMH. :

IIpu pexoncrpyxuuu Tearpa apamsl H KOMelnd Ha Taranke npeiy-
¢MOTpeHa TpaHchopMauus CUEeHHUYECKOTO H 3PUTENLCKOTO KOMILIEKCOR,
I03BOJISIIOLLAA B KOPOTKOE BPEMs HpeBpainarth OO0bIUHYIC TAVOHHHYIO
CIleHV B NAHOpaMHyIe, TOJYOCTPCOBHYIO U B ClieHy-apeHy (puc. 9.15).
ATO OTKPLIBAET IIHPOKHE BO3MOXKHOCTH JUISI TOHMCKOB HOBATOPCKIX
NOCTAHOBOUHBLIX peilleHufi. MHOrCQVHKUUOHATBHO® HCIOJAB30BAHHE 3i-
JOB  Takxke OOeCTIeUMBAET HX BBICOKYIO 3KOHOMHUecKY0 3ddexTrs-
(HOCTD.

ITpu npoextupoBaHny TPAHCPOPMHUPYEMBIX KOHCTPYKHHI ocofiae
BHEMAaHHe o0paliaercs Ha WX OHEeCTOHKOCTh H Ta30HEIPOHUIIAEMOCTb,
NOCKOJIBKY OT 3THX TIOKa3aTesell 2aBHCAT 6e30MacHOCTh  3puUTeied
it TOXKapHDBIX, BO3MOKHDIE pasMepsl noxapa # yiepb ot Hero. K tpauc-
(hopMHPYEMBIM CTEHAM MpebABASIOTCS TPeGOBAHHUS, KaK K NPOTHBORN-
HapHBIM IePeropoaKam.

B macrosulee BpeMs HAaKONJEH HEKOTOPBIH OMBIT HPOEKTHPORAHIHA
TaKHX CTeH. B KauecrBe mpUMeEpPa MOXHO OPHBECTH KOHCTPVKUHIO 2Ky -
CTHUECKOH TpaHCchHOPMHPYEMON CTeHB CIOpTKOMILiekca «OauMinii-
ckuii» 8 Mockse, paspaboranHylo ynpaBiaenneM «Mocnpoekt-1» (pic.
9.20).

Tpauchopmupyemas creda umeeT BBICOTY 24 M M JauHy 152 W
i cocrout u3 26 manesedl 5, KOToDBIe CKIAAJMPYIOTCH B JBYX cefihax [
(o 13 manede#t B Kam oM cefipe) IpH DOMONIM JABYX TPAHCIOPTHHIX
MalllnH 2, TIepeiBHIAIOINAXCY TG HanmpaBasiomMM Gankam 3. Kawiag
naHe b WMEET LeHTPaAJBHBIN CTalbHOH KapKac, BBINOJHEHHBIH B Biine
MPOCTPAHCTBEHHOH METANJOKOHCTPYKIHM W3 CTaAbHBIX mnpoduiel.
OrnenpHEE Nadensu uMmerT /JABepHble npoemsl 4 ¢ pasmepamu 0,9°
X 2,08 M, 3aliHlIeHHbIe TIPOTHBONOXKADHBIMH ABEPSIMH.

TMo HapyXKHBIM CTODOHAM KapKaca HAREIUBAIOTCH aKyCeTHUECKHe
NHUTH, OAHOBPEMEHHO BHIOJHSIOUIME OTHe3almuTHHe GyHKuHH, Kamxk-
JIBIA AKYCTUUECKUH HIUT HMeeT KapKac W3 THYTHIX CTaJbHBIX npodurei
7, 3amuTblfi ¢ o6eHX CTOPOH CTanbHBIMU JucTaMy TojJuiHHOH 1
1,2 mMm. BHYTpH Kapkaca yJIoxKeHs MUHEDaJIORATHRIE NOMYKECTKYE NAH-
THl U3 0a3aJbTOBOTO BOJIOKHA. JIuileBas MOBEPXHOCTD AKVCTHUECKHX
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3&1;{:1 3AKPBETA 1D UCCUHG-BHITHAKEBIM a110MHHIEBRIM
Yo a0 TV oy )

panCTBG MEALLY [IpOCEUHO-BHITHKHLIM JHCTOM U CTAMbHbIM
HAPYMRHAGIT TOBEPXHOCTY Ta
CYNepRTUHHOID ¢Te

3anmﬂf HO MATOM § TOAILMHONR 25 mm e
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Duce. 908 Cxewn tpamcd
Sxewmsl  tpaHcQOpMamHN  VHUBEPCAJbHOTO  3PEeJHLIHO-
CHOPTURHOrO 3aJd:
gnooﬂ;y?ian?f%ejs}iqnaﬂHi’( no Goxcy; 6 — TeHHHCY H poneltGoay; B — BeNO-
DTy eKe; r — gast f6ajgera Ha JbAY; I —— AJST KOHUEPTa; & -— A
! AeMOHCTpa Ul GUIBMOB ’
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Due. 9.19. TpaucdopManng 3ada B Teatpe Apambl U KOMeAMH Lid
Taranke:
pony OnnEan Cielial 6 - lldh(/deHaH CIleHA, B HOJ[}'OCTDUBH‘A,‘! CHO-
Ha; ¢~ cleHa-apeHda

TlpeaycMOTPEHe 1BOHHOE YIIOTHCINE naneneil 10 BCEMY OEpHMET-
Y. C (AHOrO BOKOBOTO TOPLA YIJIOTHEHHE UMCET B cecucHHE QOpMY
3HICTVIA, FIO Kpasu KOTOPOro Ha BCO BLICOTY ITaHe/H MPOXOAAT KpyT-
Aple  fHVPH-BCTaBEH 9 JHAMETPOM 40 MM M3 JIODHCTOH DE3HHBL
Ha apyrom OoxKoBOM TOpLE YIUIOT mepue nMeer (Qopmy BIATHHBL
B LEHT[a apHOM 2ACTH KOTOPOR TaluKe HMeeTCs perasrofl wmyp 9 U3
MOPUCTOH TepPMOCTONKOM pe3nHpl Ha OCHOBE gappuTa. Topiesbie YIaAoT-
HeHlisi TePMETHUHO NPUMBIKAIOT K AKYCTHUECKHM  UIHTAM. B HuKHeH
qacTi NaNeln yiJoTHenue BEIMIGJHEHO B Biifle ABYX MOAYWEK 10 v3 no-
pucToil TepMOCTOf KO pe3HHhl  CeueHHeN no 6.),\(/0 MM, OOepHYTHIX
CTEK/10TKABBIO.
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Has ynaoTneHusi BepXHef uyacTH faHedell Ha MepelHHX KPOMKax

- - ™~ HOTOJIOUIGH e/ 3aKpPellVIeHBl MOJAYIIKA W3 HMOPUHCTON Pe3HHD!, TaKiKe
Bl =y OOCPDHYTBIE CTEKJAOTKAUbIO, @ Ha IIaHe 51X HMEOTCA HaXKUMHbBle 0TOOp-
= ? 1& | TOBKH.
i N > “ : [Tpu cbopxke maHedell ToplueBOe repMeTHYECKOE YIMIOTHEIHHE CMeX-
E bl u BLX Tmaneneil obecmeunBaeTcsl ABYMS KJIHHOBBIMH MexXaHH3Mamu, ycTa-
= § & | 3;: i JIOBJICHHBIME HA BCeX MaHeJsix.
g ‘ - SN KAHHOBOH MexaHH3M COCTOUT H3 ABYX uUacTel, 3aKpPeIl1eHHBIX Ha
=8 ! ; L ¢MCXKHBIX MAHCASNX, — OJHA 4aCTh BHEINOJHEeHA B BHAE K/JIHHOBBIX HAl-
S 1g P, pasastouux 11, a apyras B Buze podlikop /2. Bo Bpems onyckanus
J;’_}é B ;g > HAleJH  POJIMKH  BXOASAT B KOHTAKT ¢ K/IHHOBBIME HalpaB/sONHMU
o O S o) s oy L yeTaHOBICHHOH MAHEH, NPH STOM TPONCXOTHT cOMMKEHHe H VILIOTHe-
= 2 ES R TR une GOKGBBIX BCTABOK H3 MOPUCTOH  pe3uHbl, a TaKKe AdetopManug
© g = HCPXHEFO U HUJXKHEro yIJAOTHeHuil. )
) % 1o ! JJ1s1 yIOTHERAsT TOPUOB CTeHbl HAa KPaHHHX NaHelddax HMewTCd 110
- E EEE 5 ficell BHICOTC HAXKHMHBIC VLOAKH, KOTOPble KJAHHOBBIMH MeXaHH3MaMH
g LES ) L NPHKUMAIOTCST K TOJVILKAM U3 TOPHCTO! pe3HHbl, 00ePHYTBIM CTeKI0-
= o g N F o TKAHBIO U 3aKPEIJIeHHBIM Ha KpasdxX BEPTHKAJIbHON liieln GOKOBBIX Kap-
£l = = N = Mai0oB. Broibh cTeHn B 3aJje ¢ ABYX CTODPOH NpefycMOTpeHa IpeHuep-
z é > [ Yo v Nast CHCTeMa OpPOIIeHusl CTellbl.
.'E e N ] i Henwitanus Bo BHUWITIO MBJ1 CCCP noxazadad, uro upeied
2 R ¢ - e OrecTORKOCTH TO HMPH3HAKY HporpeBa npeBsiaer 2,5 4, a 110 NpH3Ha-
= & N L Ky mOTepu Hecyiiefl cnocobHOCTH Kapkaca paBed 1,4 9. Vaiasl repue-
5 =l a TH3aIUKH 06eclednBaT ILIMOHEIIPOHAUACMOCTb.
= | Cm by i
I ep RS I =
- Sk L
= = 5 S 9.4. MporuronoXapHblie MePeKPLITUS
= 3> i
2 :« = s ,
e SR ; [IporuBonoxapHele MEPEKPHITHS IPeAHA3ZHAYCHDl JIH OTpaHHUeHHA
= ] .- < B PACIPOCTPAHEHHSA TI0XKAapa [0 3[aHHI0 B BePTHKANLHOM HalpaBJIeHuu
£ - 2o - H YCTPauBamTCs B CJAEAYOIUX CAyuadx.
= ST P Ecayu maomans mepBOro sTaxka MeX/1y NPOTHBOTIOXKAPDHBIMH CTeHA-
o) N g MH MHOTO3TAaXKHOIO 3AAHUS IMPHHSITA 110 HOpME [Js OJHO3TaXKHOTO
5 N L 3)laHHS, TO MepeKpBITHe Hajl TePBbIM 3Tax«KO0M JA0AKHO 6HTbL 6e3 npo-
E > « o P eMOB C TipefesoM ortectofikocT He MeHee 2,5 u [17]. Takue e mepe-
5 @ o B4 - o - S = Lo KPBITHS yCTPAHBAIOTCS,, KOTZA OHH COEJHHAIOT YacTH MPOTHBONOXKAp-
= S §5§ - I = ; i Hoil CTeHBI, CMEIEHHON ¢ BePTHKAJbHOH OCH.
v ; f N < 3 [IporuBonoxapuele NepeKprITHS NPeAYCMATPUBAIOTCA HAM HOABAJDb-
4 P ? HLIMU W UOKOJBHEIMHU 3Taxkamiu. [Ipeaes orHecTOHKOCTH TepeKphITHH
it =] i NpUHYMAIOT paBHEIM | 9 B 37aHuAX | cremeHm oruectofikocery # 0,75 1
B S :§7 BEEATTICITIITAG S # spaHusax [1—IV crenernefl oraecrofivocrn [18].
T 3 Eg%ﬁmz&%ﬁg > ; Tam6yp-um103{>1 W 9BAKyalHOHHBIE KOPHIOPH TaKMKe L0JAHEBI
T \ R : HMETb MPOTHBOTIOKAPHBEIE TIEPEKPHITHA € MPeAeJOM OTHeCTOHKOCTH He
: /zu — A 4— E | H Mmeree 0,75 u.
N 2 L 1N [IpoTtuBonoxkapHo#t nperpajioll, orpaHHudBaICcllell pacIpocrpaHe-
@y 7T T T w; h f}mo noxapa MO BEePTHKANH, SBJSIOTCA Tagke TeXHHYECKHEe ITaXKHU.
N — - G5 0 Hamuune aByX nmepekpbITHH mpexcTaBiser cofoifi 06beMHyl0 nperpaiy
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W MOKET OBHITH DEKOMEHI0BAHO BO BCeX CayYasx, KOrla HOosinIdaer. .
HeoBXOANMOCTb B HAaJeKHOM pPA3/1eIeHHII 3jaHiusd Ha OTCeKH {0 BO
THKAJH.

[IpoTHBONOXKAPHBIE TIEPeKPBITHR A0KHBL H3TOTABAHBATLCA H3 i
CropaeMblX MAaTEPHaNoB, KaK NPABHJIO, HE HMETh HPOeMOB H OTBEPCT!
yepes KOTOPHIE MOTYT IPOHUKATH MPOAYKTHI TOpEeHHs Lpd MOXKap
(4 AOJKHB! TPUMBIKATS K TAYXEM (He HMEIOUUHM OCTCKACHIA) VHacTh, -
HAPVIKABIX CTEH.

rpebnamu  Beicotofi 0,6 M mpn cropaemoit mosepxHoctd ¥ 0,3 M npu
TPYIHOCTOPAeMOfi, @ IpU BePTUKAJbHOH MOBSCPXHOCTH (HAOpHMED, CTe-
Ha} -~ HEeCropaeMmbelM BLICTYNOM IHpHiof 0,5 M. O6b4Ull0 TpebHE § BHI-
CTYnDbl APHUMEHSIOTCH BMECTC ¢ HPOTHBONOKADHBIMHU CTCHAMH.

s OrpAHHUeHIS PACHPOCTPAHEHMS! TIOXAPA N0 CrOpaeMoli Kpon.ie
NPUMCHSICTCA CJIOH rpaBus ToAmMHOH 20 M.

Poab MecTHOH nperpasb MoMeT BBIIOJHHTE KO3BIDEK H3 Hecropae-
MOrO MaTepHand, YCTaHOBJAGHHBIl Ha BEPTHKAAbHOH KOHCTPYKIGM U3
CrOpacMblX H/K TPYAIOCrOpaeMblx Matepuanos. Hanpumep, B anaunsx

9.5. MecTHbie TDOTHBOMONKADHBIE NPErpabl M3 JerKUX MCTANTHTECKUX KOHCTPVKIMA TIPH PasMellie il y HAPYKHBIX
CTeH MatJsiHLX TpancopMaTopoB 1 paclupeseiiTe b  YCTPOHCTR
‘lecTHbE MpOTHBONOIKAPHELE fperpajisl NperHasHauedsl s O ¢ MacJoHanoNHeHHBIM 000pY/I0BAHHEM H KOHIHIHOUEPOB ¢ MacsHbiMi
HifMeHES JHHERHOTO pacnpoCTPaHEeHUs noxapa. D1 Nperpalbl BHVT (pHJIE;TpaMH Hali HHMHI ySTauaB.rmBae'rcq KOZbIPEK H3 HECropaeMbix Ma-
3/1aMH9 AOBITHO g;g;{g.ﬂTQ‘A 3(})(1)0&1 HBHBEIMUE B TeueHHe HeOOabIUOro B TEPHANO0B, BLICTVIAWIIHH 348 [MJOCKOCTb CTelbl He MeHee YeM Ha [
MEHA ¢ MOMeHTa, Koria HactypaeT o0beMHOE PacipoCTPAHEHHC 1 (puc. 9.21B).

Kapa. s OTPAHHYCHIUA PACTIPOCTPAHEIS MOKAPA O NMYCTOTAM  CTPOil-
Tiperpaabt, orpanuyHBalonye pacnpocTpatenne noxapa no foger: TEALHBLX KOHCTPYKILL “ITP“MC*’IHEOTC% Iil‘ia(bpyarvMbl H PIeCTOI)?{?Mble a-
o S X TR aen coillky. Hanpusmep, nycroThl B COBPeMEHHBHIX ACDEBSHHBIX HOKPBITHAX

HOCTH M nmycToTaM KOHCTpYKmui., [las orpaudueHus pacupocTpadens AR it 4 ' i '

. N pasfesasioTes TPYAHOCTOpaeMbIMKM AunadparmaMy, YCTaHARTHBAEMBIMII
noapa no MOBEPXHOCTH CrOpaeMbix 4 TPYAHOCTOPAGMBIX KOHCTPYLL wepes Kamiie 6 M. ILiomans MexAy AHADDACMAMH HE A0J7KHA Tpe-
OTAETHHBIE YUACTKH ITHX KOHCTPYKIIH BHITONHAIOT K3 HECTOPACM: NSy H““. b MEXKAY par L 0TI i
MaTepuanop, yeTpaisas TaK HasbipaeMpie NPOTUBONOMKApHBE [0 ark ot M o |
s Toro 91o0u HOC MOT O PaHiunTS pAaCIpoCTpaHeHue fomapa, ¢ UH:\/‘L‘TOTM MY HECTOPACMBIMH CTCHAMH UM NOTONKAMH U Cropac-
HIHpHHa, A0KHa OBTH 0KoA0 4 v (puc. 9.21). IMosc MoxHO 3aMenw - MOl OOJTHLOBKOH 3aNOJHAITCS HECropaeMbIMU aKyCTHYECKHMH MaTepH-
ipH FOPU3OHTAIbHOI TOBEPXHOCTH {HAIPUMED, KPOB! IH ) HECTOpaeMelN, aJjlaMu .P!JIH pasie/igioTca TPYAHOCTOpaeMbIME AdadparMaMy Ha OTCeKH

) mromansio He Hosee 3 M2 (puc. 8.22).
? ) A A B nOKpHITHAX 3A2HHH W3 JETKHX METaMJIMUeCKHX KOHCTPYKIHA my-
N y iy \\ N cToTEl pebep HACTHIa 3aMOJHSIOTCS HECTOPAaeMbIMH MaTepuasaMH Ha
. ; “'\: o \ ~ AnrHy 2560 MM B MecTax TPUMBIKAHUSI HACTHJA K cTeHaM, nehbopManu-
- P OHHLIM LIBaM, cTeHKaM (oHapel, a TakKe C KaxI0H CTOPOHBL KOHLKA
A : - 4oL H eHIOBH.
nt \ | i . T B MHOTOCJAO{HBIX KOHCTPYKUHSIX CO CrOPaeMbIMH VTEIJIHTENAMHU
SR an o s ) T ¢ HeJblo OTPAHHUCHHS DPACNDOCTPAHEeHHA I[OXKapa NPHUMEHSIOT HIPOTH-
1 1 [ ! BOTIOKAPHBIE TOsiCa W3 HeCropaeMBIX MaTepHaJoB. Takx, B HapyXHBIX
a J CTEHaX NBYX3TAXKHBIX 3JaHUH M3 JIeTKHX METAJJIHYeCKHX KOHCTDYKLHH
1’——”‘““1 TOpPH30OHTAJbHBIe NPOTHBONOXKAPHLIE Mosica IUHPHHON He MeHee 60 cm
| | VCTPaHBAWTCS HA YPOBHE MEePeKPBhITHA MeXJAy HEPBBIM H BTOPBHIM 3TAa-
| L Kamu., B 3721H8X XOJOANIBHHKOB TEMJIOH3OJIAINSA Pas3Aeasercss npo-
8 ; vl THBONOXKADHBIMH TI0SICAMY UIMPHHOH He MeHee 50 CM TO3TaXHO W Ha
== 45 OTCEKH Tiomiajibio He Gosee 500 M2 mpu cropaemoit u 1000 M2 ripn Tpya-
g | HocropaeMmolt rtemyonsonsuud. IlporuBonoxkapHbie TOsica AOMKHB
ST RIS TONTIN IJIOTHO MPUMBIKATH K HEroplounM KOHCTPYKHusIM (puc. 9.23).
[ flperpans!, orpasuuuBamiiiie pa3aus Xuakocteld. Bokpyr oraenb-
N HBIX Pe3epBYapoB HJH IPYNI DE3epBYapoB C FOPIOYHMHE U JIETKOBOCH.IA-
Puc. °2‘ Mectme mperpasbi: o MEHSICIHMHCSA  KUAKOCTSIMH VCTPauBaercs oOBa/OBaHHe, KOTODOE
o "{522?1?,2,1? o e oty it Do amonosianisih fonc: ’{f: B clyuae aBapHH HCKJIIOUAEeT PACTEKAHWe IKHIKOCTEH 1O TEPPHTCPHH.
rpeGenn; 4 — meicTyN; 5 — 51aHGe 13 JIETKHX MOTALIHIECKNY KORCTPYKIEE: Bricora ofBanoBaHus He MeHee | M, HIHpHHA e€ro NMOBePXY HE MeHee
- MacaAHBIT ’”)dr'f'p()ﬂ'\ld’l‘()n HAR KOHJIMI(MOHED: 7 — 32UIUTHAaS CTEHKA: )
¢ 8 — saWHTHB KO3BIPEK 0,5 M. BMecTo 3eMJSHOTO Baja MOKET VCTPANBATLCS OETOHHAd HMJIH
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Puc. 9.22. Herads OTAEAKH CT€H ¥ HO-
TOJKOB C BO3JAYWIHOH npocaofikofl (my-

cTOTaMu):
a4 -~ OTIACJKa CTeRn; 6 — OTHAeNEa HOTONKOE,
1 — nepesBsidubie npofKu, 2 - crTena: 3 —

AepeBsiEHble OpYCKH, NOABEPTHyThle 1ayfokoh
HHOTHTRE aBTHILEDeH2aMY, MOl Kapgac H3 Me-
Taasa; 4 — APEeBECHOCTPYIKeuHas 1anuTa, Ae-
pepanHad peflka HAH JPEBECHOBOJAOKHHCTHI®
UTL, ofpabarbiBaemMble OrHE3AlHTHLIMH CO-
crapami; 5 - NYCTOTa TOMWHHOK 60 mMm,
pasieasieMast fHagParMaMy Ha yIACTKY IO~
wazby He Oosee 3 m? (IycTora MOKeT ObITh
3aN0AHECHAZ ReropruyHMH MATepHaJ dMH, 1pu
3Tom anadparsa He yeTaHanguBaeTest); 6 —
nepexpLiTHe

KaMeHHas creHa Buicotoll 1 M. OfpanoBanne JOJNXKHO BMECTIITh BCHE
pa3auBIIYIOCA H3 pe3epByapa KHIAKOCTb U OHTH PacCCUKWTaAHO Ha TH;
paBJaHYCCKGe NaBJ/eHHe KUJAKOCTH.

OcoGenrso 60JbIIVIO OHACHOCTH HPEACTABJSIET PAs3JHB KUJIKOCTO:

BHYTPH [POHU3BOACTBEHHOTO 3/aHHHA, COOPYKEHHMA U HA 3TAKEPKaX.
IIpu orcyrersum nperpai XHUAKOCTh PASJHBACTCH 10 BCEM 3Tax»<am,
NPOHUKACT B NEePeXOoAbl, AeCTHHUHbIE KAETKH, pACTCKACTCA MO BONDBIIOI!
TeppHTOPHH. B pesyibrare moxap OBICTPO PACIPOCTPAHSETCH B CMEX
HBI¢ 3TaXKH, Ha CMeXKHBIe 3JaHus H COOpYsKeHHus. BoJblIyio 0HacHOCTE
NpeACTaBAgeT PA3JIUB U AJA JKUHH JIo el

HpI/I pazMelieHU B 3aHudAX annaparos eMKOCTef’I, ConepxKammx
KHUAKOCTH K CKUKEHHBIE rashbl, NpeAyCMaTpuBamTCd pelrenua no orpa-
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Pruc. 9.23. [TporiBonoxapHble NeHOGETOHHEBE NOSCA B HADYKHBIX CTEHAX XO0J0-
JAUABHHKOB W3 NaHeJeil:

| — naKeIn HAPYMHLIX CTeH XOJOAHAbHMKA; 2 — 3ajuBka OeTOHOM Mapkh 2007 3 — xa-
uuTesp; 4 — 3aKaagHas deTadb B ILIHTE A/ KpPeilieHHs CTeHOBbIX MaHegell; 5 - aHkep-
Haf LeTas nadein; 6 ~- ankep [J5 KPEIJeHHs IaHeNW K NepexpbiTdio; 7 -— [IPOTHBONO-
IZKAPHbIT neHOGeTOHHﬁm nosic; 8§ — apMoGeroHHas KOpKa H3 OeroHa Mapk# 200, apmuapo-
BaHHasl CeTKOH; 9 -— TepMmousonasauus; 10 — aC(baanooeTOH 11 — napoMsonsauns; 12 -—
SAnONHCHHe MHHEPadbHoll npoGKod 1o mecty; 13 - keaesoberonuas nauta; 4 — ne-
MCHTHBIH pacTBOp cocTaBsa I‘:Q; 15 — MeraJulH4ecKas ceTka; 16 — wos
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HUUEHHIO PasJiHBa HUJIKOCTH B CAyIde apapHi. YUiacTKy Hepoex

H MJIOWMAA0K MO 3THMH allapaTaM ¥ eMKOCTSIMH AeTAI0TCH £y il
il OTPAHUUUBAIOTCH BOPTHKAMH U3 HECTOPAeMBIX MATEPHAJIOB BbICOTuL
14—15 cu. BMmecto BOPTHKOB HONYCKASTCS YCTPaN3arh HOJIOHEL HEth:
CPEACTBEHHO WO/ anflaparaMi H eMKOCTSMU © XKEIKOCTSIMU. Doptiny
VCTAHARIIBAKTCA TaKKe B HIAKHEN UaACTH OTPaXTetlifll HABeMHBIX ¢
KPBITBIX [EPEX010B, pabouHX ¥ CHMOTPOBBIXN MJIOULA 0K, JECTHI M M
TaXHHX IpoeMoB. Ha BRIX0OAAX K JeCTHHUAM W Hapy:xy veTpani:
I0TCA NanAyCch. DOpTHKH LeaecoodpasHo UPHMEHHATh U HPH XPAHCH
TBEPALIX TOPICUHX BelleCTB, KOTOPLie NpH foKape ILIaBaTCs H pag:
KawTca (Kayuyk, Kampou, nogauctuposa u ap.). Mz nogaonos w oy
CTPAHCTB, OrpaHHUeHHBIX BOPTHKAMHU, CIeJyeT MPeIVveMaTpHBaTh OTik
KHAKOCTel.

K coxanaeHnio, B HOPMAX IPOCKTHPOBAHHS HE VKA3LIBAIOTC IL10Lt.
au cexuufl, KOTOpbie J0JXKHBI orpaHuguBathbed OopTuxamu. [lo w
unw M. S, PofitaaHa, 3Ta NJoLLA/Ib, UCXOAA H3 BO3MOAHOCTI VCOCH
HOTO TYIEHHS [OXKapa N[epBHMU  NPUOBBIIHMU  HOAD&3ALICHIAY |
He AodxkHa ApeBbimarte H00--600 M2,

ILiq orpasuderia pacupocTpaHetust noxapa mo pasiuslueics
KOCTH MPHUMENSGOTCS TaKKe 3achiiki, Tak, B COOPYIKEHUSN HpoMbs
JEeHHBIY  OPeARNpHATHI B KaHalaX 13 OPOKAaAKH  TpydGHpoBo.
¢ KHAKOCTAMH O CTEHAMH CMCOXKHBIX NOMEICHUA VCTpauBaloTes -
CHIMKH TMeCKOM Ha ATUHY de MeHee | M B KaMAYIO CTOPOHY OT OCH O
Hel. Hepes kamxnawsie ‘80 M 1m0 AJAHHe KaHajga YCTPAMBAIOTCS I1eCHali:
OTCBLITIKH (NepeMblYKil) AJIHHOA He MeHee 2 M.

K ApyruM MecTHbIM HperpajzaM OTHOCATCSt aBTOMaTHUeCKHe Ofil:
3aJepIKHBANMUIME KIanalbl, KOTOPHE YCTaHaBIHBAIOTCH B MeCTax nep:
CedeHHs1 BO3AYXOBOJAOB BEHTH/SHHAOHHBIX CHCTEM MPOTHBOMOMKADHBILV
CTEHaMH.

B xasajax oM NPOTHBOTIONKEPHBIMH CTEHAMH U TIEPErOpGIKAM
pPasiaesoiuMY CMeXHble MOMelleH sl ¢ IIPOH3BOJICTBAMU KaTeropi
A, b, BuE, npeaycMarpueaorcd rayxue AnadparMel U3 HECTODACM b
MATepHa 0B ¢ NIpeaesaMi OrHecTOHKOCTH, COOTBETCTBYIOULHMIT OTH:
CTOHKOCTH CTEH W Meperoponok, Ho He MeHee 0,75 wu.

Fanasa 10

SAILMTA NMPOEMOB
B MPOTHUBOMIOXAPHBIX NPETPAAX

10.1. 3auura ABepPHBIX NMPOEMOB

JBepHble NpoeMbl B HPOTHBOMOMKADHBLIX NPErpaiax IOJKHB 3all
H14ThCH NMPOTHBOMOXKAPHBIMH JBEPAMH B HECTOPAEMOM HJIH TPV,1HOCI:
paeMoOM HCIIOJHEHHH H HMEThb Tpeiesbl OrHeCTORKOCTH He MeHee 1,2
A9 ABepell B NPOTUBONOMKApHHX cTerax d 0,6 4 -— B NPOTHRONOXK A
HBIX [ePeropojkax.
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Puc. 10.1. MeraJjnnueckie ABepi:
C 3AMOAHEHHEM 3 ,\(HHC]’)BJH:HU}! BATHIL T

apohpad; o 1 .- M3 BOJHHCTOH cTaamy @ -

- oaurapuas; 0 -

THTOM :

ac FOBEDMHKVAUMTOM HJAH NepaHTOM; #CTOl e
dLGecis);il)):;bxe~ pogoTBHILA: 2 — DOABMIKALIE 3BEHDA] 3 - Ha“i?'?u ;{ 3
g T .'g ... poasiHas sapeca; @ - OOWHBRA .

5 - HHRAKHAA tTpasan N ; I b oera: o
(M :"Hon'sowmm' 10 — pedpa WeCTRKOCTH: 11— x!poxna,n\a C
Lo ' hucTasi cranp 13 — acGecTOBHI KAapToh
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TOBJAEHNS, BO3MOMKHOCTH OT/I@JNKH NOBCPXHOCTH M HPHAAHHUS XODOUIeiH
BHEUIHeTO BUAE.

OaHaKO ONBITH [IOKa3aJiH, 4TO 3TH ABCPH UMEIOT HeBBICOKHI mpeic |
OTHECTOHKOCTh H3-3a OBICTPOro NPCTPeBa NOJOTHULL H 3HAYNTEABHOR it
AedopMaldil NpR AeRCTBUM OTHA.

Oaunapras Merasganyeckas ABeps (puc. 10.1a) B ycnopHax MO
pa marpeBaercs HACTOJAbLKG, YTO caMa IIPEBpaliaetesd B UCTOUHUK Tel:
JACBOrG M3JydeHHs W CHOCOOHA BOCHJIAMCHHTL cropaembie MarepHadiii.
pachoJoxKeHHble 0T Hee Ha paccrosnun 0,9 M. Kpose toro, ona Gblct
TepseT MPOYHOCTb H, Ze@OPMHUPYSCH, OTXOAHUT OT IBEPHOH KOPOOKH 1
10—12 cm. Uepes 06pasoBaBlIHecs OTBEPCTHA MOXKApP paclupocTpause:
cA B CMexHble noMmelgesusi, B yCOBEPUICHCTBOBAHHbBIX KOHCTDYKIHSA
KpoMe JBEPHBIX MeTesb, IPHMEHEHO AONOJHHTENbHOe KPellleHne NBep:
C MOMOIWILIO BBIABUMAKHBIX OOJTOB H IEKOJ], YACPKUBAKWHX MOAOTH !
me B Kopobke B 5-—6 TOuKax Mo mepHMmerpy. B 3aToMm ciaydae aBep:
BBIAEP KHBAIOT BO3JMEACTRUE TOKApa B TeyeHne 2—3 4 0e3 CyuiecTBe
HbiX nedopmalyi, OAHAKO PACKaJAOTCSA JA0KpacHa.

C takofi cHcreMOd KpenseHus 6ojee NpHEMJEMbIe Pe3YJbTATHI
CTHTAHCh NPH HCMBITAHMU JABOMHBIX MeTaJJMUECKHX ABeped  (pu
10.16). Beinosussa poab 3KpaHa, lepBas ABePb 3alUHIAET BTOPYIO, 0.
HAaKe H B 3TOM cjayyae BTOpasi ABepb HarpepBaercs A0 HEAONYCTHM:.
BHICOKOI TeMIlepaTyphl.

Hsepu-xamosu (puc. 10.1e), MWHPOKO npiMeHseMble 32 pyGemon:
H3rOTABJAKHBAOTCH U3 MOJABVKHBIX THOKHX 3BeHbeB 2. B ycnoBHAX MOM:
pa oni 1eOPMHUPYIOTCS He3HAUHTeAbHO, HO IIPOTPEBANOTCS  TakK
ObICTpO, KaK # OddHApHBIE IBEPH.

M3 cKa3aHHOrO CJeilyeT, YTo IPUMEHEeHHEe MeTa JIMUCCKHX ABEp(:
6e3 TeNJOH30AALUY AJds 3AlUUTH IPOEMOB B IPOTHBOMOKAPHBIX CTC
Hax J10IYCTHMO TOJBKO MpH YCTpoficTBe BOAsHBIX 3aBec 6. Kak mnoxe
3aau 3apyOexHble HCC/IeI0BaHHs, TAKOe OPOLIEHHE [IPH YCJTOBHH PaBH(
MEPHOTO M HEIMPEpPhIBHOIO PAaCHBLIeHHH BOJABI C MOMOILbIO aBTOMATHYC

CKHX CPEICTB HCKJIIOYaeT BO3MOXKHOCTb pPAacClpOCTpaHeHHsT MOXKap -
yepe3 JBEPHOH IpoeM.

HauboJblliee pacupocTpaHeHHe NOJAYYH/IH NPOTHBOMOXKApPHBIE B
pu (puc. 10.1B, r) ¢ 0BIMHBKOH 7 M3 JHCTOBOH CTANH TOJUUHOH 1-
1,5 MM B Kapkacom 8 u3 crajbHoro npoguas. BuyTpeHHHe HOJIOCT!
MOJOTHHIL, 3aMOJHAIOTCS acbecToM, MHHepaJbHOH BaTo#, acOecToBe}
MHKYJHTOM, NTEPJAUTOM H APYTHMH HECTOPAEMBIMU TeNJIOH3OISAUHOHHbI
mu MaTtepuanamu 9. OjpHako aBepu ToamuHci 30 MM (puc. 10.1B) yuxe
yepes 0,5 u moxkapa IPOrpeBalOTCsi IO BHICOKOH Temmepatypsl. Kpom:
TOrC, WX NPOrud AOCTHTAeT 75 MM, YTO OOBACHAETCS 3HAUUTE/ILHBIM fie
penajoM TeMIepaTyphl MexAay OOUIMBKAMH MOJIOTHA H OTHOCHTE/bH:
Ma/a0il TOMUIHHON MOJOTHA. Y A3BHMEIM MECTOM SBJISIJIHCh TAKXKE MeCT:
CTHIKa MOJOTHHIN ¢ KapKacoM, o6pasyoLine TeIIOBOA MOCTHK H IPHBC
AAlLHE K GHICTPOMY NporpeBy OOBsI3KH.

JlAs moJiydeHUs HeOOXOAHMOro Ipejesa OTHeCTOWKOCTH Cjelye:
BLIMOMHUTL pAfa TpeGoBanuil. TonuiHHa ABEpH, KaK MOKa3add HCCIAedn
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Hoa70My aneThl OOIIMBKH  CARAVET  CORAHHSITL BHAXJECTKY,
faiblia, 111 yCTpauBath B OOLIHBKE IPEIOXPAHUTEBHBIC OTBEpC
I0H1a,

HHTebHBIE OTBEPCTUS VCTPAUBAKTCH Ha TOfl MOBEPXHOCTH HBEpeH,

TOpasa MUxmer DOABeDraThes BO3IEACTRUIO Oy, H 32KPbIBAOTCH CT4 1
HBIMH HakTalkaMu, IDHIAAHHEDIMH CIJ4BOM TeMnepaTypoﬁ mras,.

Hag oxovo 300°C.

TVPKa; 3 -— uporaa
0GBABK

iBepras wopolOKa: 5
Baj CTadb: & - JGOORG

IIpy CTeiKe BHAXJIECTKY MJAH YCTPOHCTBE [PefOXpaHuTeabi

OTBEPCTHH  HPOAYKTB  DAa3JIQKEHHS TNOJAyYawT GecnpenarcTBeH

BbIXO/ Ha o0oTpeBaeMylo CTOPOHY ¥ LEIMKOM cropawoT (puc. (0.

{fIpejesr orHeCTOHKOCTH TAKHX JABepefl B 3aBUCHMOCTH OT TOJLUH.
apeBects
rpamme BHHHIIO (puc. 10.4).

Bo B3PBIBOONACHBIX [OMEIICHHAX [PHMEHSIOTCH uCKpobesonacn:
ABepH, B KOTOPBIX MJIS IPEAYNPEKICHHA HCKPEHHUA OT MEXAHHUYECK
BO3NEHCTBUE BCe TPYASILHECH YACTH, 8 T2KKe KPOMKH NOJ0OTHA 3alu
U1aloT JaTVHBK MJIH ADYTHM UBETHBIM METa/I0M.
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w0, pasnoi 0,5% miomanu asepHoro nodotanma. ipenox,

fIrHCCTY

5f Oy, B TOJILHHBL acBecTa O,o5 MOKHO ONPEISIdTh [0 HOM:

Briaesedne 1po- Puc. 104, 3asacymocTs npe-
Jeda OriecTofKOCTH OT TO.-
JUHHL pPEBeCHHBl ¥ aclecTa
(anupn 1, 2, 3, 4 coortser-
CTBYIOT TOALMHAM CROS Ac-
Geera 12, O € w0 3w

THBCHOMKAPHY i
KGIL TeMIASPATY]

Ms-z2 oreyrorens cTtaMIapTOB IPOTHBOMOKAPHBIC JABEPH H3TOTAB-
JIBAIOT PASJAHYHBIME 1 HC BCOTa palHeHabHBIMu crniocobamu. kool
raamg BHMAIO verasosieHo, 9T0 KOHCTPYKIHIO  ABepeill  MOmKHo

< YNPOCTETD, HUBIOTOBAAS WX HA TBO3/IAX U3 IJIOTHO HPHMHAHHBIX [A0COK,

p.‘lk‘il()."l 3

as OUHE CJ0H BepTHKANBHO, a ADYTOH ropusoHTadwic, [Tpegea
JAKOCTH  asepeil ¢ MeTa andeckoll oOLIMBKO# HacTynaer 8 pe-

C By anTaTe MOCTeNeHHOIo IepeyrJauBaHus Bcell Macchl ApeBecuuul. OHu
S HANOTOBASIOTCA H3 JTOCTYITHBIX MaTePHAaNOB, HDOCTBL MO KOHCTHYKHHM,
e e@OpMEPVIOTCS TIPH AeHCTBHH OTHS H MMEIOT JOCTaTOUHO BLICOKHH
fqipe.ien orecToikoetH. HenocratkaMu ABepell 1aHHOIO THHA gBISCTCA

HepoBHag {I0BeDXHOOTh OOWMBKH, 3aTRVAHAOWAN OTASAKY, H HeHHIV-
CTPUATHHOCTD KOHCTDYKIHY HOJOTRULLA.

eBAHHLBIE IPOTHBONOXKAPHBIe ABepH 6e3 MeTaAdHyecKoH oOuius-
wi (pee, 10.5) WaroTaBinBamOTes W3 IEPEBAHHBIX OPYCKOB 3, MOIBAp!-
NyTbix raAv6oKofi mpomuTre aHTunupedamu. TonuiMHa nBepefl COLIUHO
vocrasager 60 ws. JIBepu o6AMHOBLIBAITCS LeKopatuBHOR danepoll 2
0 HABEIHBAIOTCS B AePeBAdHbBIX Kopobkax [. Honotuuina nsepeit cxaea-
IIOTCS 13 COCHOBHIX OpPyCKOB, 0OHIIOBHEIBAIOTCS (PaHepoll, TakuM obpa-
40M, OHY APeICTaBJAsioT co00# crnomiHOR wkiaeenwét mut (puc. 10.5a).
IoaoTHue iBepd MOXKeT ObITh TaK¥Ke 3aM0NHEHO MHHepaJbHOH BaTOH
b, ¢ 3TOM caydae ISs NpeJOTBpAlLCHHUS] BHOALaHHd YTCRIHTENsT [0H
nperapannn gaHeproll 06NUGBKY ¢ KaXACH CTOPOHBI ABEPH YICTans
JnBacres craapHas cerxka 4 {puc. 10.56).
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Henpitanus noxaszadu,

OTHECTOHKOCTH.

Tpenen oruec
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A CHJAOIIHRBIY K

bl MPOTHBOOOMKAPHLIX ABCPell #3 oruesaminlesioli ape.

TOAKOCTH
JUMIHBKI MOMHO ONDENenuTh [0 (pOpM\/’JGI

Be N

3AN0AHSHIGH M

YTO BCEC TPH THOA

ACPEBSAHHBIX

Vv

TeEHBIX aBepefi ¢ (bcme}hrn'

CHHBI, MM} ¥V — CKODOCTDb IEPEVIINBAHUS, MM,

Coraacno neeneposanusM BHHUUITO v BUTITII MB/1 CCCP, ¢
POCTD MEPeVIVIHBAHHS OTHE3AMHIIEHHO APEBECHHB! 3aBHCHT OT TO.IL:

Hel ee caos (puc, 10.6).
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r;nacpcpmmxem* 3ABHCSUIHA OT KOHCTPYKIHK ABEPH U pastil.
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Puc. 10.6. 3aBHCHMOCTH CKOPOCTH XepeyrJHBanus APEBECHHbl OT TOMIIH-
HEl jJBEpH

[IpenmyiecTBamu ABepelt 3 OTHe3aIHUIeHHOH APEBECHHB  HBJIS-
red Masas Macca, OTCYTCTBHE TeMIeparypluix aedopMaiii IpH BO3-
ACCTBUH ©03Kapa, HeGoIbIIast CTOUMOCTE. Henocrarok 3THX aBepeit —
NOAMOIKHOCTS MOCTHOTO HEPEeyrAHBAHHS MOJOTHHINA B CTHIKAX Aepensii-
WX 2JIEMEHTOB /M B MeCTax KPeIlICHHs MeTas iHuecKux jeraseft Ha-
peekd B sakpbizanua. st yeTpaHeus 9T0To HeA0CTaTKa Heaed ~o05pas-
o BBITIOAHATL TOJOTHUILE B BHAE KJIECHOH CTOIADPHOI NAUTH ¢ PaHep-
Hoit 06MMIOBKOM, @ MeTa/IMYeCKie JeTa Il H30ANPOBATE OT APEBECHHDE
HecropaeMbIMU TRIIOH30ISIHOHHBIME MPOKJIA IKAM. Hsepﬂaq KopobKa
NOJOKHA GBITH AEPeBAHHOH 1 TakyKe NoABepruyTa riyOOKOH NPORUTKE
wrnmapedaMi. TpuMensTs MeTaMIHIecKyo KOpOOKY He JONyCKaercs,
K KaK OHa OHICTPO NPOrpeBaeTcsd, UTO NPHBOLAT K MPEXKACBPEMCHHO-
My llepeyrJHBaHuIO ABepH B MECTaX NPATBOpPA.

YeTpoilctBa s CAMO3aKPHIBAHMS MPOTHBOMOMKAPHBIX ABEpe.
i coorsetcrenn co CHuIT 11-2-80 Bce nmpoTuBONOKADHBIE ABEDU AOJIXK-
i 0BOPYAOBATBCS YCTPORCTBAMMU JJIsi HX CaMO3aKPhIBAHUS,

[laBecHble TIPOTHBONGIKADHBIE ABEPH, He NpEiHAZHAUEHTbIC is
ANAKYaIHi, MOTYT GOOPYI0BaTHCs OOBIMHBIMH - ABEPHBIMI 3aMxaMn
¢ HAKJAaIKaMH, YACPKUBAIOUIUMH [BEDb B 3aKPHTOM COCTOSHHY

(pne. 10.7}.

B mBepsx, npeaHasHaYeHHBIX /IS 9BAKYAIHY, 3aMKH HE yCTAHABJIH-
WAOTCST, 2 IPeAyCMATPUBAIOTCS CHelua/bible YCTPOUCTRA Als CaMo3a-
KPLIBAHAS.

BapuaHT TaKoro yCTPOHCTBA /ISt HABECHOH MPOTHBONOXKAPHOH JBe-
pu nokaszan Ha puc. 10.8. B o0biunoe Bpems pec Maa0ro apoinBoseca /
HeloeTaTOueH VI 3aKphIBANNS OJOTHNIIA 2, 0 aBeph oTkphita. [Ipn
BOMIHKHOBEHKK MOXKAPA JerKOIJIaBKHil 3aMOK & mjasurtes, pbigar 4
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NOBOPAYHBARTCH Ha OCH {phidar 4 HaxoluTes: Ba OlHeil ocn © daue o
Oy 4TO NPHBOANT XK HAACHHIO OOALLIONG JHPUTI O 1ta Madsbli, o
BECOM BYX [PY30B 1BEDb 3aKpbIBAETCSI
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Pie, 107, Heepucll 2aMok ¢ HARI RO

{CaMmosakpbiBadHe ABepeH MOMeT JOCTHFATLUSA VOT 2 HOBROH 81
BRIX iBepHBX netenab {puc. 10.8m). B orvrnune oT obuuEBIR 127

BHHTOBBIE NMETJU HMET HIKJIOHHBE CKOAb3ALDIHE HOBEPXHOCT
JeHCTBHEM Beca JBepH BO3HHKACT BPATLAIOLINIT MOMEHT,
Wi camosakpriBauiie JABEpPM U {LIOTHOE RpUrKaThe
KopoOKe.

B ovaespusix caAyuasix AJ5 CAMO3AKPHIBAHKS HaBECH bIX ARCHI -
TVT HCHOABL3OBATLCA WIHPOKO IIPUMEHsieMble ABEPDHBIE  3aKPH3ATC i
¢ MacagHbM aMmoprizaropoM (puc. 10.8r). Onauaxo, YyuWreBag, & o
TaK1e 3aKphIBATEJAH HMEIT CrOPAaeMbBIR KOPITYC, HX CIeVeT YCTaiah,
BaTh CO CTOPOHBI HEMOKAPOONACHOTO TOMEULCHIHA,

CamosakpeIBanie pa3aBUNKHBEIX JiBepelr ofecneunsaercs o
CTBOM, noxasaHubiM Ha puc. 10.9a. [IBepuce nodotHaie 5, nolseiic
ive Ha Gaowax 4 K HaKJORHOH HanpaBJsiowuell Gajxe 2, yiepwuBac:
¢ KOHTprpysom 6. B cayuae nowapa 3aipensednnil Ha HOJCTHHLCC
JBEPH Jerkoll1aBKHH 3aM0OK 3 [J4ABHTCH, 3T0 NDHBCAHT K CCBOOIK.
HUIO Tpoca, NaJeHHIO KOUTPIpy3a 6 1 3aKp blBaHHIO ABEPHOTO Npoew
Ha NpasieHne ABMKEHHS TOJOTHA 1BEPH o OecnedruBaeT s pOJIKOM
4 JIIOTHBIH NPUTBOP — yHopamu [

AHaAOTHYHBIA NPUHEN HCHOJAbL30BAH B VCTPOHCTBE CAMO3AKpPHBAT -
HOUBEMHO-CIIYCKHONR  mpoTuBonoxapHoli asepu (prc. 1096), oana
Adst ofecneyernst 6e30MaCHOCTH NIPEAYCMAaT PHBAKTCA 1 Ba KOHTPIPVE:
[lpu nyapsaeHHn JEPKONAABKOIO 3aMka 4 MOA0THIWE JLECPH 003050
AaeTesi TOILKO OT Maloro KOHTPrpysa 1. Boawlio#t Roumrpys €, 1
JEKHO 3aKpeilieHHbIl B yade J, o0ecicUnBaeT ChaBHHTeIbHD Mo 1te
Ioe oNyckanuwe MOJOTHRINA J1BepH 110 HaupPaBJIsIOUINM  yepes CHCTG’”“
640K0B 2 U TPOCOB .

B

10.2. 3amuTa OKOHHBIX RPOCMOB
B Hacrosulee BpeMst He CYHISCTBYET CBETONPO3PAYHBK CTPINTE
HBIX KOHCTPYKUHH, HMEMLUX NPeies] OTHeCTORKOCTH (I3 HPHIHAKY I
rpepa 0,6—1,2 1. llosToMy BHYTpeHHHE HPOTHBONOIKaDHBIE CTep:

158

Puc. 108, OnuononpHas HABeCHas ABePh € MeXaHu3MOM CaMO3aKpbLIBa-

HUSA.
TOPHIOHT AL
: BEPTHRaABLILL
GTHROBE apepu; B —

o6l BHL Bepu: Lo- TOTHAES f
A POJTHK;

BHHTOBC itetTa

mm HABCOHLIX 1 — cepbra: 2 -~ peryanp R
: poigar N PAT KPHBCLIHNE; & — dukcaiop; € — r ’aEHbH‘
;anr: 7 — KPbULKA; 8§ — KJou; 9 — [PYKHHA

W NPOTHBONOK&PHbIE MEPEropodKd HE JOJKHBI HMETH OXOHHDIX Hpoe-
mos. Taxue IpoeMbl YCTPAaHBAIOTCS TOJbKO B HAPYXKHBIX INPOTUBONO-
KUPHBIX CTEHAX C 110 YMEHbIIEHUs] PasphiBOB MEXAY 31aHHAMU HIIH
Ipu NPHMBKAHWH 31aHUA NOL YIVIOM IIPH PAacCTOAHMA MEXAY OKHAMH
Moliee 4 M.
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ILJ]’H TAKOIO OCTEKJICHUA npelen OTHECTOHKOCTH VCeTaHapauBdci:

He N0 NPHU3HAKY IporpeBa, a MO MPU3HAKY paspyiienus. Feemeno
Hun BHHUHATIO MBJ/I CCCP noxaszanu, uTo B KAueCTBE OCTEKALH
JAOTYCKARTCS MPUMEHATH TOMBKO MYCTOTeNble CTeKAOGIOKH PU YK

K€ HX Ha HEeMeHTHOM pacrBOpe U C apMMDOBAHKHEM TOPUBOHTANBLI

HIBOB HJH apMHPOBAaHHOE CTEGKJIO B HeropioueM lepen/iere Upi Kper

HHY CTCKOJI CTANBHBIMH INAHHTAMY, KJIAMMEPaAMU, KJAHHOBBIMHU 3a4 -

MaMi Wil YyroJKaMmu.

10.3. 3amura TeXHOJOTHUECKUX NPOEMOB

B npon3BOACTBeHHBX U CKAANCKHX 3/aHHAX M COODYHKEHHAX I,
THBOTOMAPHRE CTEHB! MOTYT MMETh OTBEPCTHS AJf NPONYCKA pas.
HBX KOHBeWepOB M TexHOJOTHYecKux ~uHuM, Hagexuag sawura i
eMOB NPEICTARIACT CAOKHAYIO HHKEeHeDHYIO npobiaeMy.

Tipu TP2aHCMOPTHPOBKE CLITYUUX MATEPHAJOB MOMKET IPHMEHSiTH
nepecwuinnoe yerpofictBo Ilpomsepnonpoexra (puc. 10.10). Konseiie:
! u 8 pacuosarawoTes 1o 06e CTODOHK  RPOTHBONOKAPHOH CTeHW
nepechiianie CHIIYUEro Marepuana ¢ 01HOoTo xoupefiepa Ha Jpy:

OCYILECTBARCTCA CAMOTEKOM 110 HEePecHNHOMY Kopoby 10 o gHackinH:

JoTRY 2.

I_L"vﬂ BO3HUKHOBCHUH [HoXKapa iiaBUTCH JeIKONIaBKANR 3amMOn

B pesyiabTate CCBODOXK iCHUS Tpoca 5 1 AelicTBUS OTHUMHOLO Dhit
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ra 3 wubep 4 neperpriBaeT CCUEHHe NepCCHHOro kopoda, npeaorspa-
H@ast pacupactpallCHie Noxapa yepes NPOTHBONOKAPHYIO CTeHY.

TO6L HC AOMYCTUTH PACIPOCTPAHEHHS MOXKapa Be/AeJCTBUe Mpo-
rpeBa MeTAJJHYECKHX NEPECHUTHOro Kopoba I} u npesoxpaduTenbHoR
KOPOOKH 7, UX 1eaecoobpasio HOKPHTh CA0eM TeMJOH3OJATUHOKKOTO
matepuana.  COOTBETCTBVIOULYIO TMAOH3OMALHMIO, UanpHMeD, CACH
acBecTOBer0 KAPTOHA, A0JMKEH UMeTh W mubep 4.

Tpancioprepst, NepeMelialouiie Colyude iH ITyUiibie MaTepHadb
CO CPABHIITC/AbIIO 1EGOMBLIINMHE PAaZMepaM, MOIYT 00eCnennBaThed Npo-
TUBOIOXKapHbiMy Khanauamu thna HC3-11AM (puc. 10.11).

TIpHuwHn 4eACT8HA 3TONC YCTPOHCTBA 3aK/IH0UACTCA B TOM, 4TO NpH
IJIaBJAeHnH JIETKOTIABKOr0 34MKa 2 Kaafan § yske He YAepKHBAETCH
KOHTPrpy3oM { W Mol JaBjicnueM pysa 3, 3aKpenienioro Ha pbluare 4,
JaKpblBaeTcs, npumKiMancs K pave 7. [lpuw atom xymawok &, 3akpen-
JIEHHBI HAa OCY KJaldHa, HarKuMaeT Ha WITOK KOHEUHOrO BHIK/IIOMATENH
6, octanaBJsHBAs TPAHCIOPTED.

[Tposencnunie BHMUITO MBJ CCCP ucnwTanys 00kasans, 410
a8 obecneventysi tpedyeMoro npeneta orvectoiikocty 1,2 4 Heodxoau-
MO AOOHTHBCH HCKAIOUEHHUA 3a30DOB U HCWJIOTHOCTEd B HPUTBOPE NOBO-
POTHBIX KJATAHOB, NMPEAYCMOTPETh JOMOJUHTEIbIbIEC 3aAKPhIBAOILIRCH
HallegbHEKN 114 TIOBOPOTHLIX KAallaHax, KoTopble Obl ¢pafaTbiBain Hoc-
Jle BHITOpaHusd # OBPYUCHUSA TPAHCTIOPTEPHOH JeUTH, Wil NPeiyCMoT-
PCTb HA BEPXHEM M HHZKHEM TOPLAX NOBOPOTHBIX KJAaNaHoB HPUCTIOCOT-
Jchitg, o6pydawlite TPaHCIOPTEPHYID JEITY B MOMEHT 3aKPbIBEHH1

s
oA
Puc. 10.10. Mepecuimioe yeTpoficTRO

6 3. 1851 16}
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ABHZHbBIE NPOTHBONOMKADHBIE ABEPH.
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. Mporusonoxapustii kaanan HC3-11AM

He Menee 1,2 u.

ANS TPAHCHOPTEPOB,
paszmepos,

10.12), gotopble YCTPOEHB! TAK ke, KaK OlUCauible

T IIOTHOIO

ca.

Neanonnalinas naacmana

JelaTth CKBOZ

nepemMentatoluiny u3ienaus 3nauiTe
OOBIUHO  3ALHLIAIOTCH  PasABUMKHBIME  32CA0HA:!
BBIILC |
[Tockoabxy 3acaonb me obecn:

IepeKphIBaHils  TpoeMa, VCTPauBaeTcss BOIsAHu
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Pic.

10,12

. Pasasmknnie zacqaonn ¢ BOAAHON 3apecofi

ST
/'/ /// '’ ///////,

B tex cayuasx, Korjga 10 TeXHOJOIHYECKHM COOOPAMCHEAM Tpoem
Je/Ib3s1 NEPeKPbiTh IPOTHBONIOKAPHLIMH ABEPAMH, 33C/10HAMH, NEPECH-
JoM w0 32KUMHEBIMH KJalaHaMy, OH 3allHLIaeTcss BOASHOH 3aBeco
2 pacxoiom BoAbl He Menee ! si/(M%-C) B TOHHede JANHOH He Medee
M {puc. 10.13).

Puc. 10.13. Tounean ¢ B0AsAHON 3aBecoil

Paciipoctpanenhe iloKapa MOMKET NPOHCXOAHTL M Hepe3 Mejakue
DIBEpPCTUST [LAst NPONYCKA BO3AYXOBOJAOB, TPYOOnpoBOLoB, Kabeneil,
BAPOBOIAGB, BaJOB U T, 11,

B coorsercrsun co CHull 11-2-80 mecta npoxoiaa KoMmMMmyHixauuil
Jepes NPOTHROTOMAPHYIO CTEHY AGMKHB  THIGTEHLHO  334€JIbBATLCH
?CMEH’(HHM pacTopoM. KpoMme Toro, Ha BO3AYXOBOIAX B MeCTax IMpo-
¥0/a uepe3 MPOTUBONOXKAPHYIO CTEHY YCTAHABAUBAIOTCH OTHE3a1epxKIi-
Baowne aprovatuyeckue 3acqoHxku. OaHAKO U Opi Hajesucl repue-
AU3auui MECT NPOXOAA  BO3AYXOBO/I0B, TPYOOIPOBOAOB M 0COBEHHO
Xubedell BO3MOKHG pacOpocTpaiieHie MO HiIM NOXKapa 2a cuer Temao-
RpoBonoOCTH. TTosroMy y4acTKy 9THX KOMMYHUKauuf, OpPHMBIKaIOUIHE
X NpOTHBOMOXKAPHOH cTeHe, ueﬂecooﬁnaano 34 KHIATE CAOeM Teliao-
H3oaaunn.

Jlyutiny petileHiies sIBJASeTCs TaKOe, NPH KOTOPOM KOMMYHHKALH!
Ppoxoasiune wepes NPOTHBONOKAPHYIO CTEHY, FPYNNHUPYIOTCH H nome-
AIOTCSE B TOPHBOHTANBHYIO  1HAXTY, BBITIOJHEHHYIO K3 HECTOP&GEMBIX
HTEPHATOB ¢ COOTBETCTBYIOUIAM ITPEAEJOM OFHEeCTONKOCTH.,

Mecra nponycka BajgoB Yepes MpOTHBONOMKApPHBIE CTEHB, K KOTO-
AbiM OpeBABIAETCS TpeOOBaHHE Ta30HENPOHHLIAEMOCUTH, FepMeTH3H-
Byl0TCH CaALIHKOBRIMHA yioTHeRsIMH (puc. 10.14)
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Puc. 10.14. Canpuuk Basa mpe aporycke ero uyepes NPOTHBONONKAP-
HYIO CTeHY:
L -~ 0pamHMHOSe KOALUO: 2 — MydTa; 3 — acBecToBan HalHBKa

Faasa 11

NPOTUBONOXKAPHBIM 3AHABEC

11.1. HasnaueHue npoTuBoOnoKapHoro saHaseca
H TpeboBaHust K Hemy

[IporuBonoxapubifi 3aHaBec npeiHa3HaueH 1Js 3aNHThL MoOPT:
HOTO 1TpoeMa B NPOTHBONOXKADHOA CTeHe, OTASJSIONIell CIEeHHYeck
KOMILJICKC 3PCAHLIIHOIO MPEANPHATHS OT 3PUTEIBCKOTO KOMIIEKCH .

HeobxoaumMocts ycrpoiicTBa UPOTHBOMIOXADHOTO 3aHaBeca B
JIHILHBIX IPEANPUATHAX NOATBEPKAACTCS aHAMHBOM [I0XKAPOB H Pesy.;
TaTaMH HayUHBIX HCCJEJNOBAHUI. )

[Ipruuncf GBICTPOro pasBiTHA MOKAPA B CHEHHYECKORN KOpu!
SPETHUIHOTO MPEANPUSTUS ABAACTCH HaJHUHe OGOJBILIOTO KOJHUE!  :
OXKapHON Harpysku. Tak, B cueniyecko#t Kopobxe kay6a rana K-6-
BMecTHMOCThI0 500 Mect Moxer HaxoauTbes 2293 M2 uan 600 K- TR
B BrE JEKOpAlill H «ONekAbl» CueHbl H 0Kogo 10000 kr mpeseci:
B Bile IUIaHIIETa, ra’epedf, NEPEXOAHBIX MOCTHKOB ¥ KOJOCHY:
Jlunefinas cKOPOCTH PaCHpOCTpaHEeHHs MIAMEHH 10 AEDEBIHHBIM §-
cTpyxrunaM cocrapasier 0,33-—0,44 M/MUH, 110 A€KOPALIHAM H O
cuensl — 0,4 M/MHH B rOPH30OHTANLHOM HalPaBJeHUH U 18 M/MEXI:
Bepruka/n. [losTomy noxap B cleHHuecKOH KOPOGKe GHICTPO pazBi
erca. Omwirel BUITTIH MBI CCCP nokasaan, uro npu iOTcyTC'{
POTHBONOKAPHOTO 3aHABECA MHTEHCHBHOCTB TEIJIOBOTO  MBJAYYC: i1
yxe yepes 0,5--0,6 MHH noKapa CTAHOBUTCS ONACHOH 151 3pure.
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yepes 1—1,5 it HacTynaer Noanas MoTepst BUAHMOCTH B 3PHTCIBHOM
e, C yMeHbILEHHEM BMCCTHMOCTH 3PEJHILIOTO NPeIPIATHA BPeM
ilNBAEHHST OIfacHbiX (HaKTopoB FOKapa yMeHblIdercs, T. €. OlacHoCTh
Al apaTesell osBasercs paubiue. TTosaToMy npoTHBOUOKAPHBI 3aHa-
pC (1e1ecoo0pastHo  YCTpauBaTh BO BCCX 3PEIHMUIHBIX  HPEANDHATAAX
¢ KOJOCHHKOBOH CILCHON HEe3aBHCHMO OT KX BMecthmoctH. O1HaKO 1pe-
40/1H OPHECTOHKOCTH 3aHABECOB MOTYT ObITh Da3JIHIHEIMH.

B apenumubix npeanpustHax BMecTHmocTblo 800 wmect w Oonee,
ipeacTaBisiiomnx  coGofi, Kak MpaBuiao, apXUTEKTYPHYI  HEeHHGCTb,
QyIKUHOHAJBIBIM HA3HAUCHHEM 3aHABCCA ABJETCH He TOJbKO obecne-
jenie GesomacHoR aBakyanuyu JM0AeH, HO H COXpDaHeHue 3/1aHud.

3peauiubie NpeANpHsaTHa BMecTHMoCThio McHee 800 mect, cTpod-
Wecs TO THIOBBIM [IPOEKTAM, APXHTEKTYPHON LEHHOCTH, KaK NPaBHIo,
#e npeactTaBasior. [losToMy BOSMOXKHO OTpaHHUHTHL (PYHKIHOHAILHOE
Wasadenye satlapeca obecrnedeHueM 3BAKYallMH JIOJell ¥ npejloTspa-
IleIeM pacipocTpaHeHus oxapa B 3pHTeNbHb 3a1 10 60eBoro pas-
HeTHIBAHUS [T0XKAPHEIX NoApasaenennii. s Takux OPOTHBONOAKAPHBIX
AMIABECOB TIpeies OTHEeCTOHKOCTH MOKET OBITh yMeHblien 10 0,5 u.

Jlasg rtoro 49T06Bl  TPOTHBOMGXKAPHBIA 3aHaBec BHIMOJHAI CBOY
(YUKIMK, OH AOMKEH YAOBJETBOPATL PAAY TpeGoBaHHH, CHODMYIHPO-
HNINBIX B CTPOHTENBHBIX HOPMaX H IpaBuiax.

3anapec CJACAVET M3rOTaBANBATbL W3 HETOPIOUKX MATEPHANOB, HE Bhl-
ACISIIOIEHX NP HATPEBAHHMH TOKCHUHBIX OPOAYKTOB PasjoXenus.

3agasec aoqxeH 06JaAaTh JOCTATOYHOH MEXaHMYECKOH MNpPOUHO-
¢1h10. YCTanoBJIeHO, UTO B HAaYaJdbHOH CTajHH pasBUTHA NOXKapa Ha
#itelle faBJieHHe BO3HHKAET CO CTOPOHBI CLEHBbl BCJAEACTBHE TEIIOBOTO
[MCIIHPEHYsT TPOAYKTOB FOPEHMS, a NP PA3BHUBIIEMCH MoXape ¥ OT-
KPHITHIX IBIMOBBIX JIIOKaX — CO CTOPOHBI 3PHTEJIBHOTO 3aJ1a BCJIEACTBIE
AefiCTBYS TP2BHTALMOHHBIX CHJL.

PacuyeTh MOKa3aJiH, UTO TEOPETHUECKH AABJIEHHE ra3cB BCJEACTBHE
#x rensosoro pacwnpenus gocruraer 3800 ITa. Ho B peficTeuTenproCTH
NA0LITOYHOE JaBjeHue CTPABAHBAETCH yepe3 MHOTOUHC/AeHHBIe HelsoT-
HOCTH B CTPOHTEJLHBIX KOHCTPYKIHMAX H Uepe3 ABepH, KOTOphle OTKDbI-
paloTcsl yxke npu mepenaje aasiedns okoao 20 Ila, a mpouecc uHTeH-
¢UBNIOTO  paclHpeHusi ras3oB 3aKaHYHBaeTCs uepes 5 MHH ToXkapa.
flostoMy naBsenue rasoB BC/eICTBHE HX TEPMHUECKOTO pacCIIHpeHis
Apn pacuerax 3aHaBeca He YYHTHIBAETCH, a yYHTHIBAETCSl TOJIBKO Tpa-
piraumonHoe aaBjaenne. OHO 3aBUCHT OT TeMIlepaTyphl ra3oB B ofbeme
¢IeHEl, BBICOTHI CHEHBl H COOTHOUIEHHS MJAOMAfef CeYeHHH MPHTOUYHBIX
W DLITSKHBIX OTBEPCTHH. MaKCHMaJbHBIM JaBjeHde OyAeT NpH 3aKpbi-
THX NPATOUHBIX NpoeMax (ABEPHBIX MpoeMax, NOpPTaJbHOM TpoeMe)
# OTKPHITHIX IBIMOBBIX JIOKax. [Ipu 3TOM NMJOCKOCTL PaBHHIX AaBJeHHH
(IPJ]) maxoxuTcst NPHUMEPHO HA YPOBHE IBIMOBHIX JM10KoB (puc. 11.1),
W rOpU3OHTAJLHOE [aBJcHHe Ha 3aHaBeC PaBHO:

Ap:qn:ghcu(pn'—pn.r)v (111)
Tie ¢, — HOpMATHBHAs TOPH30OHTalbHAst Harpyska Ha 3anasec, [la;
g — ycKopeHHe cBOGOAHOrO majeHus, M/c?; h., — BHCOTa CUEHH-
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yeckoft KOpoOKY OT HJAHLIETA M0AA J0 OTOJOBKA JAbIMOBLIX JH)
M, Op, Our — COOTBETCTBEHHO MJIOTHOCTH 'a30B B 3DHTEALHOM it
H B 00beMe CLEHHYEeCKOH KOpoOKH, Kr/m?.

IIpu remnepartype B 3puTeabHom 3age 18°C, a B o6beme cuen i
ckoii kopobxkn 1000°C, umeem:

AP=q,=10h,,. (i1

+ 2r5% s

ab- ﬂ:ghm (/)8"Pnr)

Puc. 11.1. Cxema K pacueTy AaBAeHHS Ha UPOTHBONOKAp-
ubiil 3aHasec

Jdast Toro utoBe! TEMJIOH30JsLLHS 3aHABECd He paspyllialach 6
syabTaTe AedopMaluil, 3aHaBec Jo/Ken o6aa1aTh AOCTATOYHON #i
KOCTbO. Eciy TensoH30MALHS BLINCAHEHA H3 XPYIKHX TERJ0U30J50
OHHBIX NJUT (cosejuta, acbecToleMeHTa, acOOBEPMHKYJIUTA H i )
H OUITYKATypeHa, TO MJs [pelOTBPAILeHUS 06pazoBaHus  Tpei i
U TOBPEXAEHHS TeMIOH30ASUHHN KECTKOCTh AOJNXKHA ObITH 3HAYUTC. .
Hofl; B 3TOM cjaydae nporuG  3aHaBeca He JOJKCH  TIPEBBI I
1/250 upoaera. Ilpu ruGKofl TeNIOU30SIIHN H3 3TaCTHYHBIX PYJIOH! -
TEIOH3OAAUHOHABIX MATOB NPOTHS HE HOPMHPYETCH. )

3anaBec ao0qKen 00aanaTh orHectoikocTbio. [pegen ormectoiir
CTH 3aHaBeCa B 3PEMULLIHBIX MPeANPHATHAX ¢ KOJHYECTBOM MeCT Sl
u Gosee noszkeH ObiTh He MeHee | u u onpejaeasercs pacuerom [23].

:?aHaBeC He [OJIeH MPONYyCKaTh MPOAVKTBHL TOPEHHS H3 CLeH:
CHOH KOPOOKM B 3PHTE/NbHBI 3a/, NO3TOMY €ro KOHCTPYKLHS L0 1
ofecneqduBaTh repMeTHYHOCTD.

MexanusM InepeMellleHdsl 3aHaBeca JOAKEH ObTh HALCKI .
C 3T0fl Hebl 3aKpbIBaHye MOPTAJbHOIO MPOEMa OCYUIECTBASETCH 1
HeCcKoIbKEX MecT. Kak OpJI0 OTMEUeHO, ONACHOCTL NAS 3pHTeAed Lo
BBIX A10B MOMKET HOABHTLCA YiKe uepes 0,5—0,6 mun nmoxapa, nos: o
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My 3aHaBCC JIOJIKEH JOCTATOUHO OBICTPO IEPEKPbIBATH MOPTA/IbHbIR
npoem.

IMpeaycmarpuBaeTcs TaKKe OpOlIeHHEe 3aHABECA ¢ (IOMOWBIC peH-
depHHX cucTeM. Pacxoi BoJB foszken ObiTh He menee 0,0 Ja/c Ha | m
WHMPHHLL MOPTana HpU €ro BblcoTe 10 7.5 M 1 He meree O,7 sifc npw
pbicoTe Oogaee 7.5 M.

11.2. YcTpoicTBO MPOTHBOMOKAPHOTO 3aHaBeca

Hp(,)T‘ABUHO}KapHbII:I 3aHaBeC COCTOHT H3 KdpkKaca, TelAoH30 AL,
y3a0B TepPMETH3dUNHH 1 MeXaHu3Ma [epemMelieHns.

Kapxac 3anaBeca J0OJ/DKeH o0fafarth AOCTATOYHBIMH MPOYHOCTHH
| JKECTKOCTBIO. MoHTa)KHAst cxeMa Kapkaca NPOTHBOMOKAPHOIO 3aHa-
Beca nokasada Ha puc. 11.2a.

JauHa MOPTaNbHOrO [poeMa OOoJblie €r0 BbICOTHl, B CBA3H C 3THM
B COBDEMEHHBIX KOHCTPYKIHSX 3aHAaBECOB B KauyecTBe OCHOBHOTO HeCy-
Herc 1eMedTa NPUMEHSIOTCA He POPH3OHTAMbHbE, 4 BepPTHKadbHBIE
Oanky.

Harpysxa OT JaBJieHHS TMPOAYKTOB TOPEHHA BOCHPUHHMAETCA ropi-
JOHTAJLHBIMU CcBsizgaMmu [ u faepenaeTcss Ha BepTHKAJLHbIE 0a’aKku 2,
i C BePTHKAJbHbLIX 0aJoK — Ha rOpU3oHTANbHBIC Haaki oOBA3KH 3aHa-
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Puc. 11.2. Mourtaxnasi H pacucTHble CXeMbl Kapkaca:
a -— AMOHTaKHasg cxeMa Kapgaca; 6 — pacuerTHan CXeMa (‘ODHSOHTH.«'IhXIOﬁ Gankd
O(’BS{K!\H; B — pacuerHast cCxemd BepTHKa.’IbHOﬁ 63.71!\'}’[: T - PAcYeTHaA Cxema

TOPU3CHTANLHON CBA3H
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Beca 3. ﬂﬂﬂ abecrieyerus I‘G()MGTP[/IHGCKOH HEU3MEHACMOCTH Kapkac:
OPpUMEHAIOTCA TaK:Ke jJuaroHaJjJbHble CBA3H 4. HesnauurtejbHo Harp:

KEHHDLI€ CBfA3H BLIMOJHAKTCA U3 YIOJAKOB, BEpTUKANbLHbIE 6ajgkuy — 1

HIBEJJICPOB, & ropH3oHTaJbHas o00BA3Ka 3aHaBeca, HCHOBITHIBAIOUL:
3HAYUTEJIBHYIO HATPY3KY, — H3 ABYTABPOB ¢ OOJbIION BBICOTON CedeH "
Bce sseMeHTH Kapkaca TIHATeJdbHO CBApHBAlOTCA APYr ¢ APYTOM.

Metoarka pacyera Kapxaca INPOTHBOIOKAPHOIO 3aHABOCA 3aKJIi:
yaercst B caenywieM. JIasa yiopolleHns pacyera ¥ CO3/aHusd HEKOTG::
rO 3anaca NPOUHOCTH KapKac pacCuMThIBAOT NO OTAeAbHBIM 3JeME!:
TaM, CUHTAst UX LIAPHHUPHO CBA3aHHLIMH Mexay coboll. Buauase anann
3UPYCTCA KOHCTPYKTHBHAS CXeMa Kapkaca, BusCHACTCA xapakrep pal::
THL €70 3JIEMEHTOB H pa3padaThiBaloTC pacUeTHbIE CXeMbl 3THX 3JIeMet
ToB. [IpHMepBl TaKHX pacueTHHIX CXEM IpHBedeHbl Ha puc. 11.2.

CyLIHOCTh KOHCTPYKTOPCKOTO DACUETA 34KJOUAETCS B TOM, UTO It
H3BECTHHIM ¢dopMyaaM CONPOTHBJCHUA MAaTepHatos, B KOTOPBE A1
yueTa BO34eHCTBUS TeMNepaTypbl BBeACHb KOIPMUUNEHTH m, i i, o
peneagioress TpebyeMble MOMEHTBI CONPOTHBAEHHS W,, M MOMEHT:
uHepnHi J,, 37eMeHTOB Kapkaca:

. N
W, = (s
mR
i ‘/4
. (114
384  B.Ll,.

3aTeM 1o COpTAMEHTaM MPOKATHON CTAJM NOAGHPAEIOTCS HeoBXo 1
Mble NpoPuAU 37eMeHToB Kapkaca. [Ipw nposepoudom pacuere onpei:
JAIOTCS BeMUUUHBI HANPSKEHHH U NPOrHOOB 3J€MEHTOB Kapkaca, cpan
HHBAIOTCH € JOTNYCTHMBIMH BeJHYUHAMH:

M ;
= e L : 15
a “NTD <Rm, (11
s
f: 5 "'—q—ri—éfnnm (1 ](),

384 B.EJ

W nesiaercsi BhIBOA 00 HX COOTBETCTBHH T])CGOB&HHHM 6e30MacHoCTn

PaccMOTpUM MeTOIMKY OHNpefeseHnsi HCXOAHBIX AAHHBIX ANA Pal
qeTa.

Kos(pduuueHT H3MeHEHHUS NPOYHOCTH M1, H KOIPPHUHEHT HIMeH:
HHST MOAVJS YOPYTOCTH f, YUHTHIBAIOT BJAMSHUE HA MeXaHHUeCcKue CBOil
CTBa CTasM NOBLILIEHHOH TeMmmuepaTtypsl, kotopas coryiacio CHully mo
»KeT Jocturath Ha kapkace 200°C. ITpu 200°C m,==0,85; B, =0,8.

PacyerHoe conmpoTuBJeHHe CTaNH R 1 BesHunda MOLYNAS YIPYroCT:
E npurnmaiores mo raape CHulla no npoekTHpOBaHHIO CTANLHEIX KOU

CTPYKIMA. Molyab ynpyrocTd NpH HayaabHOo# temmepatype E=2,1>
> 10° MIla.
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Ilpu pacuere ropH3OHTANbUON CBA3H NPHHMMAETCH, ITO OHA ABJsIET-
&y cBOBOAHO ONEPTOH M HAXOJHTCH MO/ PABHOMEPHO paclpelesieniol
HOrpysKoil, mepegaBaeMoll ¢ IpysoBoil MmIoOmMAAKH WHpUHOH b. Pacuer-
flisi HATpV3Ka 11a MeTP LWIHMPHHBI CBA3H COCTABJISET:

q=qanb,
fne ¢, — HOpPMaTHBHasd rOPH3OHTAJbHAH HATPY3KA Ha 3aHaBec, olpe-
geasemas no dopmydae (11.2), Ila; n — go3@dUUHEHT neperpys-

KH, HpUHEMaeMblii paBubM 1,2
Pacuertast Beanunya H3rudamoHIero MOMEHTA:

2
M4

B cBsizu ¢ HE3HAUUTENBHON AJMHHOH FOPH30HTAAbHAA CBA3bL Ha HKeCT-
KOCTh GOBIMHO HE DACCUHTHIBAETCH.

[Tpi pacuere BepTHKAJIbHONA OAJNKH IPHHHMAETCH, YTO OHA SBAAETCH
¢BO6OAHO ONMepTOH U HAXOAHWTCA MO/ PaBHOMEPHO pacnpeae/eHHOH Ha-
Ppyskofi ¢ rpy3oBofl maowaAKky wuprHOH a. Hag stoit 6anku

q’l3
8

Honycerumplfi  nporu6  seprukagbhofl 0adKH [OpPH UCIOJb30BAHHH
KCCTKOH TelJOHIOJSALLNHK

q=(q.na; M=

1
zom =/ 2.
250
Ipu pacuyeTe ropU3OHTAMBbHOH 6ajKW OOBA3KH NPHHAMAETCH, YTO
o 6aJsika aBJAsIETCH CBO()OHHO OrlepTOfI H Ha Hee ﬂeﬁCTBy}OT cocpeno-

fovieHHBble Harpy3KH OT BepPTHKaJbHbIX 0a/OK, paBHble OMOPHBIM Dedk-

wismM P stux Hanok.

MakcuManbHOe 3HaueHue U3rubarollero MOMEHTa B cepeiuHe Mpo-
Aeta TIPHMEHHTEJNBHO K cxeme «O6» na puc. 11.2 pasHo:

M=4aR—3aP—2aP—aP =4aR—6aP.

[Tpu pacuere 6aJKH Ha KECTKOCTb BE&JAHUHHY (, ONPENLIAOT KaK
BKBUBAJIEHTHYIO PABHOMEPHO paclpejeJieHHYr Harpysky, CO3Aammyio
THKOH Xe H3rHOalouUi MOMEHT, KaKk 4 MOMeHT M oT JehcTBuUs cocpe-
MoTOYSHHBIX cua P

nli &M
9_“'3_*‘“__ =M, OTKYAA (u oxs= 2
1’1[1

Jlonyctumasi BeJHUMHA NPOrHGa IPH HCIOJIb30BAHHH MKECTKOH Tem-
JOH3OJI AU

1

aom .

250
o 169



Npumep. TpeGyeTcs npopepHTL OCHOBHBIE KOHCTPYKTHBHDLIE SJ8MEHTHI AAR Xa{'.n |
3312BeCa, MOHTAXHAA H PACUETHBIE CXeMbl KOTOPOro MOKasamn Ha puc. 11.2. Buicor.
cuenst 30 M. MaTepnan kapkaca — craan mapiki B cr.3cnb-1. Temmomsoasius Jap
Kaca XKeCTKas U3 COBETUTOBBIX IWIHT, DOKPBITBIX aCOOAMATOMHTOBON IUTVKATY [

Pewenwne 1. OnpesensieM ucxoiHble AaHHbIE ANF pacueTa.
HopmaTtiBHO® rOPH3OHTA/BHOE JABJAEHHE HA 3aHABEC:
q,=10h, =10-30=300 Ma.

KosdduinenT  H3MeueHHst  UPOUHOCTH M MOAYASR
B Cr. 3cnd-1 npu 200°C m, ==0,85; p, =08

Hauaapusili Moaysas yopyrocru crami E==2,06.10" [la. Pacuernoe COUPGTHR
craim R=24.10% I1a.

o COPTAMEHTY OnpejelisleM TeOMEeTPHYCCKHE XAaPAKTEPHCTHKH JIEMEHTOR Kaphii |
¥ ropusontanbiod Gagxn oOBsisku u3 AByTaspa Ne 33a W=72] cm3, J= {1 &
v BEPTHKAAbHON Ganki 3 weestepa Ne 16a W=108,3 cm?, J==866 cM*. ¥ ropi
TaTbHOR ¢BsA3H H3 yroaxka 63X63X6 MM W=1076 cm3,

2. OnpeaesseM HaupSKEHNHS! B CeUHHM TOPH3OHTAJBHON CBAIM:

YUDPYPOCTH  CTAJN  “ianin

2
ql nba? 300-1,2-143-1,82
M= 3 I - ==208 H.m;
8 8 8
M 208
0= == =0,194.108 [Ta<<Rm, ==2,04-108 [a.
W 10,76- 10—

3. Onpeaeasiem HanpsMeHHS H UPOrAG AAS BepTHKAALHON GalKky

Mo 403 qnali  300.1,2.18.7,88°
M = = —5030 H-w:
8 8 8
I,]r»n;: ! [2 == 7‘88 == 0,032 M,
250 250
M 5030
o= = =0,46-108 ITa<<Rm, == 2,04 108 [la:
w 108,3-10-5
8 Q.45 300-1,8-7,884
384 pEJ 384 0,8-2,06-101.866-10-5

=0,019 M < fmm:(),032 M.

4. Onpenenses HanpspKeHUd H NporH6 AJs FOPHSOHTAALHON GaJKH 0GBA3KM:

L, 12 300.192.18.7
p_ qls . q,na _ 300-1,2-1,8-7,88 — 9553 H.
2 2 2
zp 7-2553
2 2

M=4aR—6aP=4-1,8-8936—6-1,8/2553==36767 H;

8M 8-36767
o wm = 1182 H/m:
qn,al\n ”/% 1,2~14,42 /\’
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1
e 14,4=2G,0676

x;uyn =

250
ot T 051,100 la < Rm, =2,04.10° Ia:
W 721-10-
L R A 1182-14,4¢ _
P~ BEJ 481 0.8-2,06. 1071 11900- 10~
== 0,034 M << T == 0,0576 ».

i

Hs pacuera caeayer, UTO (PAKTHUECKHE BOJMUBHDI HaANp#KeHwil u nporubos aas
MEMENTOB KapKaca MeHblle, YeMm AONYCTHMbIE BeAMUMHD, CJACAOBATEALHO, KapKac
APOTHBONOKADPHOro 3aHABECA YAOBJETBOPAET TpeloBanIM Ge30nacnocTy.

. Tenaousonsuus Kapkaca 3aHaBeca. Tenyon3ongilisa NPOTHBONOKE] -
foro 3aHaBeca [pe/iHa3HaueHa AAs 3aLMTbL KapKaca OT Meperpesa,
fpuBOAALIEro K mOTepe TPOYHOCTH H HAPYLIEHHIO dopmbl  Kapxaca
dcnencraue ero kopobaenns. Kpome Toro, ciofi Tenion3osuim J10JKen
fipenaTcTBOBATH NPOHMKHOBEHHIO IIPOJLYKTCB TODEHHS 13 CHEHHYECKON
KOpoOKHU B 3pHUTEJNbHBIA 3aJ.

Tensousoaauus A0MKHA OLITh HEropiloueil § He BuACASIONIEH npu
§arpeBaHHN TOKCHYHBIX BelecTs, 061anath Manoil TENNONPOBOAHOCTBIO
# razonenponuyaeMocTbio. Temmon30asaung 6bBaer KECTKOM H THOKON.
( JKecrkas  TemJIOM3ONAHMS  HAHOCHTCE  cjaedylomuM  obpasoMm
pue. 11.3).

Puc. 11.3. Tenouz0as11s 1IPOTHBONOXKaPHOTO
3aBaBeca

- K kapkacy 3anaBeca 2 npuBapHBaercs BOJHHCTas cTajdb 3, HA KOTO-
Pyl0 yK/IanBIBAIOTCA TEMJIOM3OJAIMOHRBIE MJNTh 4, H3rOTOBJEHHbIE HA
#0HoBe CcOBeNHTa, BEPMHKYJNUTA, acOECTONmEeMeHTa, NepJAHTOUEeMEeHTa
# Apyrux mMatepuanos. Ha niHTH ykJIajabBaercss 00beMHas MeTalinue-
WWas cerka 5. Uepes crenuajbHO BHICBEPJIEHHEIE B BOJHHCTOH CTaH
@IHepeTHS NpONyCcKAKTess CKOOKY | M3 CTaJbHOH NMPOBOMOKH, KOTOpBIE
hoxoaT uepes BCio Temaou30/siunto.  KoHlIb CKOBOK CKPYYHBAOTCHA
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nockoryouamu. Ilocse 3T0ro Ha ceTky HAHOCHTCH CJAOH IITYKAT |
6 tonmuno# 10—15 Mm 3 acBGogmaromuta, nepautonementa. Ll .
TypkKa o0ecleyHBaeT ra3OHEePOHHILACMOCTh TelJAOU30JsSIHU, U
UITYKaTypPKa He paspylingach OT OPOILeHHs BOJOH MHpPH  Cayuasin.

BCKDBITHH TOJOBOK BOJAHLIX 3aBecC, ee IMOKPLIBAIOT IPpOMaCIILC o
TKAHBIO.

oo

TonwuHy TenJoKH30AAUUH OUPEACASIOT Ha OCHOBAIUK TEMAOT: -
YEeCKOro pacuera, KOTOPhIf yI06110 IPOBOAHTD METOAOM KOHEUHbLY
HOCTeH, H3JIOKEHHBIM B MEPBOM pasiese Y4eOHMKA. Y CJIOBHA MPO!:
npuHuMarTes caenywoumumu. Temneparypa cpeisl ¢ o60rpeBaeMoit «
POHBL 33aHaBeCa M3MEHAETCH M0 «CTAHJAPTHOMY> DeXUMy, a Aol -
Mast TeMIlepaTypa Ha MOBePXHOCTH KapKaca 4epes | 4 ¢ MOMEHTA i,

Jla noxKapa He ao/xHa npesbitiate 200°C. Ilpu Goablueit Temuepa:

i
BO3HHKAaET OMACHOCTH KO])O6JI€HH§I 3aHaBeca. ,HJIH THOKHUX 3aHab: oo

(MeMOpaHHOTO U BAHTOBOTO ), Y KOTOPBIX OTCYTCTBYET JKECTKHI Kaji: 1t
npejen OrHeCTOMKOCTH ONpejaessercss no MNPH3HAKY TOABICHUS Hii i+
oborpesaeMofl MOBEPXHOCTH KPUTHYECKOH TEMNEPATY L.

Mexanu3m nepemenieHUs MPOTHBOIOXKAPHOrO 3aHaBeca, Mexan it
nepeMelleHHs 3aHABeCa [JOJIKeH ObITh GE30TKA3HBIM B pafore u oo
neqyBaTh JOCTATOUHO OBLICTPOE MEpeKphBAHHE MOPTAJIBHOTO Mpr
3aHapechl ObIBAIOT MOXBLEMHO-OMYCKHBIE H PA3ABIKHBIE (pHC. |1 1)
ITonorao 3anaBeca / ¢ TOMOLIBIO CHCTEMbl TPOCOB 2 H GJOKOB 3 Core i
HACTCS C KOHTPrpysom 4 u sebeikcil 5. 3akpblBaHue 1oOPTaL it
npoeMa OCYUIeCTBAAETCA NIPH OCBODOKAEHHH TOPMO3a JeDenKH. ¢ i

_5‘ 7 3 J 2 3

Puc. 11.4. Cxembl MeXaHH3MOB IepeMellieHHs [POTHBOMOKAPHHIX

3aHaBecoBn:
a — [OOABEeMHO-ONYCKHOIO OJHONOABHOIG. 6 - OOABEMHO-ONYCKHOIO ABYNOAbL-
HOIC, 8 — pPA3JBUKHOID OLAHGUOOMABLHOIO: [ -— Pa3fBHKHOID JABYIOJABHOTO
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pocTb mepementctis 3aHaBeca PEryMHPYCTCs CHEUHANBHBIM  CKOPOCT-
#lM TOpMO30M. [leficTBHE TOPMO3a OCHOBAIIC H4 CONPOTHBJCHUE HAXO-
Aminerocs B ero KopIyce Macja npH fepemMeiienyy JonacTaMu TopMo3a.
Ho konTprpyssl o6uuno nepegaercs 85Y% maccbl sanaseca.

OTKpbiBanue NOPTAALHOTO 1IPOeMa OCYLLECTBARCT st J1ebeAKol, npH
$IOM KOHTPIPY3 MOJHHMAETCsE B HCXOJMHOC NONOKCHHE, 3a11acaa HOTeH-
UHAJbHYIO SHEPrHI0, HeoOXO0IJMMYK JUld HOCACAYIOUIEr0 3aKpuBARd
fopraJpHoro npoema.

CrpourenpHble HOPMBI U HpaBHia IIPEABARIMOT K MeXaHH3My ile-
pemericrus psij TpeGoBaHui. [Ipu sakpbiBannui NOPTAABIOLO HpoeMa
JlaBec JO/DKCH NPHXOAHTL B ABHMKCHHE OT ACHCTBUSE CHIBLI THAECTH
o cpennefl ckopocTbio He Menee 0,2 v/c. Pyxosrky arst pydanoro (6es-
fOPMO3HOIO) mycKa 3anaBeca  yCTanaBJlBIOT Ha MUIAHUICTE  CLRHBL
Bueramuonnoe ssickrpoyipas/ienne ABHMEHHEM 3alaBeca Ipelycmar-
PHBAETCS U3 TPEX MECT: U3 NOMEIleHHs NOKaPHOTo NOCTd, ¢ NaHLIeTa
€IlCHBL ¥ U3 ToMemienus JefeAKH 3aHaBeca. 3aHABCC [OJIKEH UMETh
MBYKOBYIO CHHAMH3ALNIO, ONOBEIAOULYI0 O €10 NOAbeMe 1 ClyCkKe.

V IBYIOMBLHOrO NOABCMHO-ONMYCKHOTO 3akaseca (pnc. 11.46) neob-
$0/LHMO IIPEAyCMaTpPHBATD 3a[IMTY OT BO3JI€HCTBHS BHICOKHX TeMHepa-
fyp Tpocos i OJIOKOB, a Takke OaJOK TojBeca.

lepmerusanus KPOMoOx 3aHaseca. J[asd orpanuuenuss TPOHHKAHIS
jliMa tepes  [UeJH H HEeIIOTHOCTH B MeCTaX COMpPSKeHHs saHapeca
 HOPTAJIbHON CTeHOH M NMJIAHIIeTOM CIeHbl NPUMEeHAIOTCH CHelHa bHbIC
fexnuueckne peurerusi, TpaaumouoHHble €nocOOB BHIIOIHEHNS Y3108
fepMeTH3alMK TIoKasaHbl Ha puc. 11.5.

470

\

Puc. 11.5. Tepmerusanus KPOMOK 3aHaseca:
a — BepXEel; 6 — HHK2il; B — GOKeBOY
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I'epmernsanus BepxHeldl KPOMKH 3aHaBeCa OCYIULCCTBJAACTCS € il
MOILBIG TIeCOYHOro 3atBopa. [lIpu onyckaHnu 3aHaBeca CTaldbHAas Lo
ca Z, npuBapeHHas kK ero o6Ba3Ke [, norpyxKaercs B cJ0H necka 3. i
XOAAIIETOCA B KOPbiTe, 00pPa3yeMOM BBICTYIOM CTeHBl M CTaJbiii
yrosikom 4. Ciofi mecka HeNPOHHUAeM AAsl NPOAYKTOB TOpeHHs. |l
3alMThl OT [LeHCTBHST BLICOKOH TEMMEPATYDHl Ha BEPXHIOIO KPOMKY 1.
HaBeCca HAHOCHTCHA TEMJOH30JASLUS 5.

IepsmeTusanns HuAKHEH KPOMKH 3aHaBeca OCYWECTBJAACTCH o i
MOUWbIO 27aCTHYHOR Heroprodefl <«MOAYyLIKHY», H3TOTOBJEHHOH H3 acin
CTOBOTO BOJIOKHA 6, 00EPHYTOrO HECKOJMBLKHMU CJI0IMH acOeCTOBOH i
au. «llonymka» npubuBaercs rBO3ASIMH K ACPEBSHHOMY GPyCy 7, moin
polit Soatamu 9 ipukpensen K HHmHel o0Bsizke 8 3aHaseca. «Iloazyvi
Ka» CMsryaeT yAap NOJOTHA 3aHaBeca O MJIAHUIET CIeHbl H, Oy i:in
IIOTHO MpHAKATOW K IJaHHIETy, obeclHeulBaerT XOPOIIYI0 TepMeTi a
uuo. st Toro wtobnl noxKap He paclpoCcTpaHsAiCcs NoA MJIaHmeTon //
O 3aHABECOM AGJMHA YCTPAUBATLCH MPOTHBONOKAPHAA CTeHa /'
Cao#l remyionsonsiuud {0 coyKUT A5 3AMKTH y3Jia OT Neperpess

lepmerusainns GOKOBbIX KPOMOK 3aHABeCa OCYIECTBMASIETCS ¢ v
MOILBIO NAa0UPHHTHOTO VOJOTHEHHS, O0pPA30BAHHOTG JBYMs Tap.in
yroaxkoB. OaHa mapa yroJikos [3 npupaplBaercs K oOBA3Ke 3aHapu« .
a apyras mapa /4 — x Oanxam [7, 3aMOHOJIHUEHHBIM B MOPTANL i
crede [5. Mexay yrosikamu o6pasyercs 3a30p wWHPHHOR 5 MM. Kp
TOro, U3 YroJka M JHCTA YCTPAHBAETCHA HAIEJbHUK I8 ¢ TAKHM Ke
sopoM. Ilpu npoxoxaesun nal0upHHTA OPOAYKTB TOPEHUS HOCHEI: 1)
TeJbHO NIPOXOAAT TPH LieaH. J1abupuHTHOE YIJIOTHeHKE HMeeT 6O 1
TUApaBJIHUECKOE CONPOTHUBJNEHUE.

J.aa xoMOeHCaHi TeMIepaTypHOro pacllUpeHHs KapKraca Mei 1y
KOHUAMH YIOJKOB YyCTpauBaeTcs 3a30p, BEJHUHHA KOTOPOro g OMp. i
JSIeTCsT ¢ YUeToM TeMHepaTypHOH nedopMaluu KapKaca INPU Har i
ero 00 400°C. Co cTOPOHBI CUEHB! Y3Jb TePMEeTH3aNNH 3allHILak: «
Teirousoaawes 5.

11.3. TengeHunH B 00ACTH KOHCTPYHPOBaHHA
MPOTUBOMOKAPHOIO 32HaBecCa

TpaguunoHHKBie KOHCTPYKIHH [IPOTHBONOMADHBIX 3aHABECOB HM: ' |
CYHIECTBEHHBIE HEeIOCTATKH.

Hecyuize 3/ieMeHTH KapKaca 3aHaBeca PACCUMTHIBAIOTCS HA Hation
Jee HeBBITOAHBI BuI padorhl — uarub. BesencrBre 3T0ro san: .
nMeer BOJBIIVIO MaccCy, AOPOT # BecbMa HeyaoOeH B 9KCIAyaTal i

I3-3a 60ab1IOH MaccH 3aHaBechl He O0ECNeddBalT OBICTPOro i
KPBIBAHUA MOPTATBHOrO IpeeMa, HCKAKIEHa TeXHUYECKAd BOZMOXKH: 11
HX aBTOMAaTHYeCKOro omycKaHusa. He yaaercs m3roraBiauBaTh 3aHak: 1
3aBOACKHM CIOCGHOM H TPAHCIOPTHPGBATL K MECTY CTPOHTENbCTBA.

CpapHble KECTKHE KapKachl TPAaJHHMOHHBIX 3a4HABECOB IIDH H&'
BaHHH B YCJAOBHSX NMOKapa 3HAUHTSJBHO 1eGOpMUPYIOTCS NPH Hepar 1
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WepHom nporpese Kapkaca,

YTO BBI3BIBAET €TC paspyilleHHe H OTC/oe-
am- TEeNIOU30AILHH.

[HenocTaTKe TPaAHUHOHHBIX KOHCTPYKUU{ MPOTHBONCAKAPHBIX 3aHa-
PecoB BBI3LIBAIOT HEOOXOJAMMOCTb B pa3pabOTKe HOBBIX MX BHA0B. Kou-
fTpYyKUNN TAKHX 32HABecOB pa3pabaThiBanuch [HIPOTeatTpoM IpH yua-
grin BT v BHUMITIO MBI CCCP. Haubosee mepcnekTdBHb
§anasecht MeMOPaHHOTO H BAHTOBOTO THITOB.

MeMOpaHHBIli IpoTHBOMOXKAPHBIH 3anaBec (puc. !1.6) cocTouT H3
fl.obpasnofi csapuoii pambl [—2 u cBapHON MeMOpaHbl H3 CTaJbHBIX
cros 8 tomuuaof 1 MM, [Tocne ceapku Ha MeMOpaHy HAHOCHTCS aH-
HKOPPO3HITHOC MOKPBITHE, JKeaaTeqblHO Heropiuce.

3

*i LV
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Puc. 11.6. [IpotuBonoxapHblli 3aHaBec MeMOpPaHHOrO THIIA

Tennouso/suua 3aHaBeca ABYXCTOPOHHAS M3 ABYX cJ0eB 4 TenJjo-
$oaaunonnoro  marepnasa ATHMCC-15 ua ocnoBe ITane/lbHOro
PICKNOBONIOKUA ¢ MPOKAANKON MEX1Y HUMH MATH CJOCB MATOH aMiOMH-
Bnesoit doaeru. Crapyxu mpokaaibiBaeTcs OAMH CIOH acfecToBoro
ferkanoro martepuana 5. Jlasg 3amuTh OT MECTHBIX ZedopMauufi nake-
$1 na Hero yKJaAbiBaercsl MerassiHuecKas CeTKa CO BCMyUHBAOUHMCH
PoxpHiTIHEM BITM-2 WK DPHKICCHHON TEPMOCTONKHMM KJeeM CTeKao-
PRANDBIO.

BepXHuit ropH3oHTaJbHBIH CTePXKeHb DaMBl [/ COCTABJCH U3 [BVX
0AKOB pazmepoM 75X 756 MM, Ha BepxHeM ropH3OHTAIBHOM CTEp K-
e paMBl VCTAHOB/ICHO MPOKJAA0UHOe YILTOTHEHHE.
Y3eq ymOTHEHHS COCTOHMT H3 CTAJbHOrO JHUCTA § TOJILMHON 2 MM,
Boropblil ¢ nomouiblo yroaka u 6ontos [0 KpeTHTCs K nOPTAaJbHOM cTe-
P, K amcry ¢ nomoiubio GOJTOBHIX COeNHHEHHH 9 u [ mpukpenseHa
Ahoayiskas w3 ac0ecTOBOro MyXoBoro WHypa 7, 6OTAHYTOro HeCKOIbKH-
fi Cc0SMH CTEKNOTKAHU 6.
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Bokosble cTepxHH paMbl 2 cBaDHLIE U3 NPOKATHHIX npoduiei. !an
pPOBHIY rpefeHb CTOGK BXOAHMT B KOPOOKY HanpaB/sioOmUX <«B 3810
ofpasvs AabupuuTHOE yijdoTHeHHe, OAHOBpeMeHHC rpebenb HeKI
BO3MOXKHOCTh NajeHHs NOJOTHA 3aHaBeca IPU  paspyuleHdH Thow o
BO BpeMs noxapa. lepvernsanus HHXKHCH KPOMKI 3aHaBeca OC i
CTRJSIETCA ¢ HOMOWbIO 3JaCTHUHOH «IOJYIEKHY», COCTOsIeH 3 acd
BGPO BOMOKHA [J, oOTaHyTOl aBYMS ciaocamu acfecToBOH Tkauy [/ »
60aTaMu 15 MPUKPEINEHHOIO K HIlZKHEMY NOSCYy MEMOPAaHbl, YCHAC o
CTaJbHOR NoJocoi 12.

BanToBplfl npoTHBONOKADHBIE 3anasec (puc. 11.7) umeer [1-0 1
HYIO CBApPHYIO pamy. DoKoBHie CTep:KHH paMbl 2 TABPOBOTO CeYL iy
Bepxuuit crepsenn pampl [ BBIIOJBEH H3 TPYOH auamerpom 120
CoenyHeHHe BepPXHEro CcTep:Kusi 4 OOKOBBIX CTOEK MPOH3BOIHTCS 1|
IOMOLLH JBYX KOCBIHOK & H 604ATOB 6.
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Puc. 11.7. TlpotuponoxapHbifi 3aHaBec BAHTOBOTO THIA

Tensonsoasiliug i y3gabl repMerTH3alMu 3aHaBeca Takue Ke, .
y MeMOpaHHOro 3aHaBeca. [lpuHIHNHANBHOE OTJAHYNE HTOTO 3aHAl
COCTOHT B TOM, YTO CTaJbHad cBapHasg MeMOpaHa 3aMeHeHa CHCTC-iom
TpocoB, ob6pasywiinx cetky ¢ suefikamu 500500 mm, Beprarassiin
TPOCH 3 AHAMeTpOM 6 MM #ABJSIOTCH pacHpefeNHTeIbHBIMH M HO:o\ |
TOJBKO He3HAUUTENbHYIO BePTUKAJIBHYIO HATPY3KY OT MACCH TeNaGH o
JSIMK DOA0THA 3aHaBeca. Harpyaka or naBJAeHHs NPOAYKTOB Tope
BOCIIPHHHMAETCS TOPH3OHTAJBHBIMH Tpocamu 4 guamerpoMm 9,5 v
H IepejaeTcss Ha BepTHKAJbHbE DOKOBHIE HANPaBASIOUINe 2, KOTo! i
3aBe/ICHBl «B 3aMOK» cToeK [T-06pasno#l paMbl 3aHaBeca.

dparMeHTH MeMOpPAHHOTO W BAHTOBOTO 3aHABECOB HCMHBITBIBA. ! b
pa orHectofikeers Bo BHUMITO MB/ CCCP. Buio yeranosneno, i
npeges OrHeCTONKOCTH [10JOTHZ MeMOpaHHOrO 3aHaBeca paBeH .
Y BaHTOBOIo 3aHaBeca NIpeaes OrHecToHKoCTH coctaBua 0,5 4, 0T uo
MyTeM VBEAHUEHHS TOJUIMHBL TEIJIOHIOMHIHH €rc TakKKe MOMKHO o
cTH fio 1 4.

ITpenMyuiecTBa HOBBIX KOHCTPYKUMI NPOTHBOMOKAPHBEIX 3aHAB o
oueBH/AHB. Qun He NOABepKEHb XKOPOOJCHHIO TPH HArpeBe, HM:o«
JBYXCTODOHHIOK H30JSILHIO H MOTYT VCACHIHO BLITOJHATH CBOH (i
WU NPH OrHEBOM BO3EHCTBMYU KAK CO CTOPOHB CHEHBI, TAK M CO o

1y
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POHBI 3PHTC/BHONO 3aJa; OHH Jerde TPaJAHLUHOHHBIX 3a3HAaBECOB: MeM-
fipaHubll — B 3,8 pas, BaHTOBHHA — B 6 pas. [TonoTHa 2auaBecoB Moryr
W3rOTOBJASATHCS 3aBOACKHUM NYTeM H TPAHCHOPTHPOBATHCS CBEPHYTBIMHU
» pyaon. Ha HyjleBoM fjaile mosoTHA 3aHMMAIOT B/BO® MEHBIUC MeCTa
1o EpHHEe, 4TO paclIUpsger MOCTAHOBOUHbIC BO3MOXKHOCcTH, HoBble 3a-
NABECH! jielleBae TPaAMIHOHHBIX 3aHaBeCcoB: MeMOpaHHBIA NpuOIH3H-
TeabHO B 3,8 pasa, BantoBuit — B € pa3. OaHako aad Toro urodu yde-
ANThCH B HAAEKHOCTH MCMOPAaHHOrO H BallTOBOIO 3aHaBeca, HeolXo1H-
MO BBISCHHTb KX 3(Q@{eKTHBIOCTL B NpPONecce KPYIHOMACITA0HBIX OTHe-
BLIX ONBITOB B PEAJbHBIX YCJIOBHAX I102KaPa B CLEHHYeCKOH Kopobke

L dpeHBTHOTO TIpejnpuaTs.

fanasa 12

NPOTHBOIOXKAPHbBIE PA3PbBIBbI

12.1. HopMupopanue DPOTHBONOKAPHBIX Pa3PbIBOB

Hpornronoxapible paspbiBel NpeIHasHatcHbl AT TPeRyNpe:kIcHns
NOSMOKHOCTH PaclpocTpaHerust NoKapa Ha COCeAHNe 31dlHs H COopy-
IKCHHST 10 MOMCHTA BBE/LEHMST CHJ H CPEJICTB Ha TYIICHHEe NOXKapa H 3a-
INHTY CMCKHBIX OO0BEKTOB, a TakKe AJid o0eCIcueHus yCIeUIHOIo MaHeB-
PHPOBAHUA MOKAPHBIX NoApazieseHiil. Takum o6pasom, paspbiBbl MeX-
AV 3JAHHAMH U COOPYXKEHHAMH MOXHO paccMaTpuBaTb Kak okd
113 BUAOB MPOTHBOIMOKAPHBIX IPErpai.

TpeGoBanus kK MPOTHBONOKAPHBIM Pa3pbiBaM COJAEPIKATCH B r1aBax
CllulToB. Tak, OCHOBHBIM [1OKYMEHTOM IIO NJAaHHPOBKE, 3aCTPONKe [O-
POLOB M HacedeHHBIX MecT sBisdercd rsiasa CHull 11-60-75; nmo mpoek-
THPOBAHHIO TeHEpaJbHBIX IJaHOB NPOMBIULTEHHMX NPEeANpHATHH —
CHull 11-89-8C; ceabckoxosqficTeennesix npepnpustuii — CHull
11-97-76; cksanos Hedtu U Hedrenpoayrros — CHull 11-106-79. Tpe-
foBAaHUA K paspeiBaM, pasBHBawlide M JONOJHSAIOUIME II0JOXKeHUs
Cllullos, uMerorTcq TakkKe B BeJAOMCTBEHHBIX HOPMATHBHBIX JAOKYyMEH-
TiX, VKA3aHHIX H HHCTPYVKUHUAX OOIIerocy1apCcTBeHHOrO U COI3HO-pec-
ny0aukaHckoro 3Havenus. Kak npaBuiio, MCXKOTpac/eBble H oTpacJe-
BLC TJ&BH CTPOUTENBHBLIX HOPM W NPEBHA PErJaMeHTHPYIOT BEAHUHHY
PA3pblBa  MEXKAV 3AaHHAMH B COOPYKEHMAMM B 3aBUCUMOCTH OT HX
Hia3HAUEHNs, MOKAPHOH ONACHOCTH W CTeHeHH OTHEeCTOMKOCTH.

Creinan3ApoBaHibie H BEAOMCTBCHIbBIC HOPMATUBHEIE AOKYMEHTHI
PA3BUBAIOT TOJMOXKEHHST MEKOTpaceBblXx H orpacjeBnx rias CHullos,
# OOJIBbIIEH CTENeHH VUHTBIBAIOT OCODEHHOCTH MPOCKTHPYeMBIX 00BeK-
TOB U HOPMUPVIOT pPa3pbIBEl ¢ YUeTOM LOIOJHHTEJbHBIX (axTopoB:
(h1H3HKO-XUMHYECKHX CBOHCTB InepepabarbiBaeMbIX HJIH XpaHHMbIX Be-
meet, cnocofa  NPOU3BOACTBA, BHAAQ H HAHMEHOBAHMS YCTAHOBOK
o I
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HOpMBI cojepiart TakKe yKasaHus o crocobax KOMIEHCALHH He. i
CTaiolled BeJHUHHBI MPOTHBOMNOKADHBIX Pa3PHIBOB.

YMeHblieHHe TPe6yeMoil BEAHUHHB  NPOTHBONOKAPHOTO paspeii
BO3MOXKHO IIDH HAJHYHI B 3JAHHAX aBTOMATHYECKHUX CHCTEM HOMXKaj:
TYLIEHUS HIH NOXKAPHOA CHIHAJNN3ALHMH; CHUAKEHHH MOXKAPHOH Harp:
KM 41H MOXKAPHOH OITaCHOCTH NPOU3BOACTB; CHHMKCHHH BMECTHMGY |
CKAANOB Wi U3MEHEHUH ¢nocoba XPAHEHHS BEINECTB; HOBLHLEHIH ¢
eHR OTHECTOHKOCTH 3JaHHH U COOPYXKEHHH.

Paccrosinne MeXay NPOH3BOICTBEHHBIMH 3HAHHAME il COOPY KL -
MH He HOpMHpYeTcs:

4) eCan cyMMa IJIowatell MojaoB ABYX M Oojee 3aHHH i COOp
aennf HI-—V creneneii orHecTORKOCTH He MPeBLILIACT MIOMAAL 6. -
AOTIYCKAEMOH MEXIy NPOTHBOMOXKAPHBIME CTCHAMH M0 HAHGCASe TiGH .
pOOitacHOMY NPOM3BOACTBY 1! HHU3LWEH CTeNeHd OTHECTOHKOCTH 34aH:
H COOPVIKCHUH,

6) ecau creHa Gosiee BbICOKOTO WM IMPOKOTO 3JaHHS AU Coo:
AKEeHHA, BBIXOASULAA B CTOPOHY APYrOro 3[4aHHMA, SBJASETCH MPOTHBOL:
Kapuok;

B} ecsiu 31auusA U coopyKenus [Tl cTemeHN OrHecTofKOCTH Heaan
CHMOQ OT MOXKaPHOH OMACHOCTH Pa3MeNIaeMbIX B HHX NIPOH3BOICTE MMEK.
NPOTHBOCTOALHE TAYXHE CTEHBI HJAM CTEHBL ¢ NPOeMaMH, 330 HEHI
Mi CTEKJIOOJI0KAMH HJIH aDMUPOBAHHBIM CTEKIOM € HPEIeJoM Ot
CTOIKOCTH He MeHee 0,75 y:
vy oaast 3iaHuH u coopymxenuii 1 u Il cremeuefi  orsecToitkoct
C HpousBoAcTBaMH Kateropuit I u [

Ilpu paspaborke rtpefoBanuii B 06JaCTH HOPMUPOBAHUS BEIHYIL
HNPOTHBOMOKAPHBIX PA3PBIBOB  YUHTBIBAIOTCS TEXHHKO-IKOHOMHIECK ! |
CaHuTapHele # HpOTHBONOKAapHbe Ttpebomandsd. OIHAKO [OCTeAH!:
Ou4C APOTHBOPEUHBEL. YMeHbLICHHE TPOTHBONOXKAPHBIX Pa3pbiBi
JlaeT CyHMeCTBeHHBH 3KOHOMUUECKH 3hdeKrT eAMHOBPEMeHHBIX Kain
TaJdBHBIX H 9KCIIYATAUHOHHBIX 32TpPaT H3-32 YBEJHUEHHS IMJOTHOCT
3aCTPOHKY, YMEHbUICHHS NPOTAXKEHHOCTH TEeXHOJOIHYECKHX U HOPO
HbIX KOMMYHHKAIHH, 3aTpaT Ha 61aroycTpoficTBO TEPPUTOPHUH H T. i
BmecTe ¢ TeM yMeHblIeHHe paspHBOB MEXIY 3/4aHHAME U COOPYIKEHHs!
Ml CBSI32HO C yXYJALIEHHEM CaHHUTAPHO-THFHEHHYECKHX VCJIOBHH H <o
31aHHeM YIPO3bl BOSMOXKHOIO PACHPOCTPAHEHHS NOXKapa B Caydae e,
BO3HHKHOBEHHS.

[TpoekTupys remepasbable Ilafbl, HEOOXOAHMO CTPEMUTHCH K TOMY.
4TOOB IPH PALHOHAJIBHO TLIOTHOCTH 3aCTPORKH COXPaHSIaCh HEoBX0
JHMAast BeJIHYHHA IPOTHBONOXKAPHBIX PAa3PBIBOB MM §€30IaCHOCT,L 0bec
MCYHBAJACH APYTHMM TeXHHYECKUMH DelieHuamu. Peienne 3Tol 3ana
YH BO3MOXKHO Ha OCHOBE pa3paboTKH HaydHO 0OOCHOBAHHBIX HPHHUHIIO:
HOPMHPOBAHHSA BEJAHUHMHLl NPOTHBOIOXKAPHLIX PAa3PBIBOB.

HopMBl pernaMeHTHDYIOT Takxe TPpeGOBaHNs K B3aUMHOMY pacric
JOMEHUI0 0OBEKTOB MO HX NMOKapPHOH OMACHOCTH OTHOCHTEJBHO Hpeal
JIaRa0lero HampapleHus BeTpa U peabeda MECTHOCTH, COCTOSHMIO
NOABE3ZOB, JOPOT H BOJOHCTOYHHKOB, Pa3MelleHHK) MOXAPHBIX el
uT. L
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12.2. OGocHoBaHME BEJAUUYHH OPOTUBOMOMKAPHDLIX Pas3pbLIBOB

Meroa pacuera HPOTHBONOMXADHBEIX Pa3PbIBOB C yueToM TpeboBaxuil
HKOHOMHKH U MOXKAPHOH 6e30MacHOCTH MoKeT OblTh OlpejeeH Ha oc-
loBe aHaJyu3a MPHYHH PACIPOCTPAHCHHS [OMKApPd MEXKAy 3AaHHAMI
Il COOPYKEHUAMH.

[IpruiiHaMu pacnpocrpaleHus MoxKapa Ha OPOMBILJIEHHBIX O0bex-
T4X MOTYT OBITh MEPEHOC TCHJIOBOH SHEPrHH NYTEM JYYHCTOrO H KOH-
BCKTHBHOTO TeIJIOOOMeHa, B3PBIBbI B TEXHOJOTHUYCKOM 000PYAOBAHHI,
BHIGpOC, BCKHIIAHHE HJM PA3/HB TOPIOUUX JKHAKOCTeH HPH ropeuun
W pesepByapax; HIJHIIHAS 3ara30BaHHOCTb CPpedsl N IepPexOR OrHs f10
HAPO- WM TA30BO3AYUIHOH TOpICcYell CMecH Ha Heropsiinii  O0BeKT,
AIMa3y4eHHOCTb H 3aXJaMJACHHOCTb TCPPHTOP HH.

[Tpu 06OCHOBAHHH [IPOTHBOMOXMKAPHBIX Pa3pbIBOB MCKIAY 3/AasuAMY
H COOPYXKEHHSAMH YUHTBIBAIOT TOJIBKO JydHeTHil Temoobmen. Ko#ek-
THBHOH COCTaBJSIOIEH TEMJIOBOrO MGTOKA NPeHeOperanT [0 CAeAyO-
UM BpHYHHAM: BO-IePBBIX; HpH MOXKapax OHa BCerd HalpasJeHa
BBCPX W He BJHsIeT HA CTeleHb Harpeea obaydaemMoro omjema, BO-BTO-
pLIX, TIPH BETPOBBIX HAMOCPaXx B CTOPOHY 00jyuaeMoro oObexra TMaOT-
HOCTb TEIJIOBOTO IOTOKA HECKOAbKO ociaabeBaeT 3a CUCT YMEHbLIeHHS
pA3MEpOB HaJydaronlell TOBEPXHOCTH NPH HAKJIOHE [IaMeHH H yBeaude-
A 3aBIMJAEHHOCTY Cpejbl Mexa1y obObekrtamu. MckmouenHem si/is-
KTCS OT/le/IbHBIE TOXKAaPhl HA OTKPBITOR MECTHOCTH, KOIAA HPH CHIABHDBIX
BOTPOBBIX HATIOPAX [JIaMs HAK/IOHACTCA HACTOJALKO, YTO B OTHE OKA3bI-
paercs obayuaeMblil 0ODbexT.

MsBecTH ¢/yual, KOrga HOBBIE 0YdrH I0XKapa BO3HUKAJM OT yllas-
HX HCKD H TOJOBHEH HA 3HAUMTEILHOM DPAacCTOSHHI OT TOPAILLEro
vobekTa. OAHAKO MOXKAPH IPU 3TOM DA3BHBANTCH HACTOABKO MC/JeH-
O, YTO MX JHKBHAALUS OCYLUECTBIACTCS MePBHUHLIMK CPeACTBaMy Mo-
waporyurenuss. McknouenueM sBASIOTCH CCHbCKOXOSHf/’ICTB?HHble 005-
CKTHl, CBSI3AHHBIE C OTKPLITHIM XpaHeHHeM U IepepaboTKOo# BOJOKHH-
¢THIX BEULECTB (XJIOMKa, TPecThl JyOAHBIX KyJAbTYD, CeHa, COJOMBI
I T. 1.}, KOrjga HeoGXOJHMO NPH pacyere IPOTHBOMOKAPHBIX Pas3phIBOB
YUHTBIBATH HCKpOMepeHoc. [las Apyrux o0BEKTOB yYerT HCKpOolepeHoca
HIPH HOPMH)OBAHHM PA3DBIBOB 3KOHOMHUUECKH Heompasaan. Uro Kaca-
erest APYTHX [epedyuc/ieHHBIX [PHYHH  PACIpOCTPaHeHus Iroxapa,
10 MpaBWIbHASA 3KCIUyaTalHsi TeXHOJMOTHIECKOTO 0GOPYAOBaHUS U BbI-
NnoJHeHHe PeXRUMHBIX TheCOBaHHH MOXKapHOH GC30IACHOCTH MO3BONSIOT
e IPHHUMATL HX BO BHMMaHHe NpH PELieHNH JaHHOro BOIpoCa.

B ocHoBy MeToja 060CHOBAHHS BeJIHUHH MPOTHBOMOMAPHBIX Pasphbl-
ROB MEXKAY 37aHUAMH H COOPYMEHHAMH ITOJIOKEHA KJIaccudecKas Teo-
pitst Temioo6Mena uaaydenneM. CYHHOCTb 321241 CBOJNTCA K CONOCTAB-
JNCHIIO peasbHil (majnaprieft) MIOTHOCTH TeMAOBOro MOTOKA st 06y -
NACMOTO OOBEKTA (o ¢ MAKCHMAJABLHO JOMYCTHMOH (yon. ¥CJOBUE Ge3-
OIIACHOCTH BBIIONHACTCS, €CJH:

qﬂalgqm)n- (lgl)



Teoperrueckoe onpeaeseHHe BEJAHUHHBL (n,;, CBOAUTCA K ONpeiese-
HHIO MJIOTHOCTH TEMJIOBOTO IIOTOKA HA MOBEPXHOCTH AHATEPMUUHOIE
sineMendra Fo npu uaaydaouleit nosepxHocrd by, Cxema TemioodMmena
nokasaHa Ha puc. 12.1. PazofbeM u3ayuyarLlylo OOBEPXHOCTb by 14
OecKoHEeuHOe MHOMKECTBO 3JIEMEHTAapHLIX Miaomagox dF;, tak urto

N
]

Fi=2dF,. (1:
0

Puc. 12.1. Cxema Jay4yHCTOrO Tersuoo0-
MeHa

Sueprusg Qi-p, H3TyYaeMas 32 €IHHHUIY BDEMEHH NOBEPXHOCTBIC
dF, B npesesax npocrpanHcTBeHHOro yria dm;, onpejensercs no ypas-
HEeHHUIO

sz]—-Q:qHCOS‘gld(D]dF]( (123[

HHTeHCUBHOCTD H3JAYYEHHS Ceporo Tesia B HOPMAaJbHOM K NOBEPXHO-
CTH M3JYUEHHS! HATIPABJACH!Y (, BBIPAKALTCH ypaBHEHHEM:

4
20 T Yo
qu:»‘—_"—(-——‘— , (12.4
n 100
riae
T] ) 4 \
€100 | — ={,, (12,5
100
3lech £ — CTeMNeHb YepPHOTH M3/ydaimoliel MNOBEPXHOCTH; Oy —— KOH
CTaHTa wu3jvyeHus abCOMOTHO uepHoro Tena, Br/(M2.K4):
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T, — remmeparypa wusayuaronieit nosepxuocru, K; g, — unre-
TpanpHas (CPeAHENMOBEPXHOCTHAS) MJIOTHOCTh TEILIOBOrO IMOTO-
xa, Br/m?

C yuerom cxeMbl Ha pHc. 12.1 npOCTPAHCTBEHHBIH Yro/I ONpege iT-
¢TI0 YPaBHCHHIO

dFscosBs .

dpy = SF2c0sPe (12.6)
S?

rijie S — ])aCCTOHHHE Me)Klly ILEHT})BMH BHCMQHTaprIX Ao ad0oK

dF‘ H dFQ
IToncraBus B ypasHenue (12.3) snauenns q, v doj, 1oAyuIAM:

Q) 4= €109 T, \a COSBI?OS{)?M__ dF dF,. (12.7)

7T 100 52
C yueroum pasencrsa (12.5) ypaBHenue (12.7) mpeoGpasyercs:
42Q, y—q, S05B1C0SB2_ e 4, (12.8)
NE
Paszienns obe yactu ypasaenus (12.8) uwa dF,, nosayuum:
2 . R e
dQ‘l.,,z —q cosP; cospe dF, (12.9)
dFQ 3‘[82

HIH
COSPi cosPe
nS?

[Mpounterpuposas ypabuenue (12.10) mo miomazd Fy, moayuuam
HCKOMYI0 BeJHUYHHY I[IJIOTHOCTH TeNJIOBOTO [OTOKA Ha MOBEPXHOCTH

dFQZ
Quan=0 | 2501086z gp (12.11)
nS?

dqna,rI:CIu dFl (1210)

Pt

COSPy COSP9 .
Bripaxenne \Y————B———@—— dF\ mpencraBasier cofofi Ko3d-

nS?

F1

Onunent 004yyeHHOCTH NOBEPXHOCTHIO F| ajeMenTapHo#l niowaiku Ha

IOBePXHOCTH Fo:
5_“)_5‘3—“30—552_ dF =g, (12.12)

nS?
F1

Taxum o6pasoM, NJIOTHOCTb NAAAOUIETO HA 00JyuaeMbii 0OBeKT
TelI0BOTO  TIOTOKA OMNpelessieTCs Kak MPOH3BeAeHue HHTerpadbHOM
IWIDTHOCTH U3NyUueHus Ha Ko3QdHunedT ob/AVIeHHOCTH:

Qrazg=—=uP- (1213)
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C yueroM ycaosusg 6ezonacuocty (12.1) umeem:
q14(P<q;L(xn- (121" H

Hcekomas BeauunHa NPOTHBONOKAPHOTO PASPhIBA BXOJHT B KO3pdu
1HeHT 00JyueHHOCTH . OHa OyAeT VAOBJETBOPATh TpebOBaHHAM Mo
AapHOoH 6e30MaCHOCTH U SKOHOMUKH NPH COBJIIOIEHHH PABEHCTRA!

qmm:qn(p- (121‘

Taxim oO6pasom, Ana onpeneneHus BeJHUHHBL NPOTHBONOKAPHO!
Pa3pBiBa MEXAY 3AaHHAMH H COOPYKEHHIMH HeoOX0AHMO pacniogara i
HAACKHBIMH  HCXOAHBIMH  JaHHBIMH IO JOMYCKaeMOl HHTEHCUBHOC!
o6ayueHua /s 0OBEKTOB pAa3JAMYHOTO HAa3HAYEHIHsl, HHTerpadbii
HHTEHCHBHOCTH M3JYUYeHHsT MJaMeHH HPH FOPEeHHH MaTepuasoB 8 D
JIIYHBIX  YCJOBUAX, 4@ TakkKe MO pasmepaM H GdopMe H3Iy4awouin
NOBePXHOCTEH, BAUSOILHY HA KO3hdHUHEHT 06ayueHHOCT.

12.3. dakropnl, BAHSIOLIME HA BEJHYUHY NPOTHBOMOMAPHBIX
pa3pLIBOB

Honyckaemas HHTEHCHBHOCTH 0Gayuenns. [lonyckaemas HHTeHCH:.
HOCTB O0JlyUeHHs! ABAACTCA IKCIEPHMEHTATbHOA BenynHOR. [Ipuseic
onpejesneHte UHTEHCHBHOCTH OOJYYeHHS Ha ONBITHOH yCTaunt..
{puc. 12.2). Msnyuatesem cayxuia naHeab, CMOHTHPOBaHHAA H3 TOjH
JA0K uHdpakpacrnoro uaayuenuss [MBJI-1; cpenusis Temmeparypa us..
satens 1000°C. McnbiteiBaemble 06pasiibl B CUEUNANbHOH H30TEPMAY
CKOH paMKe KpeNHJHCh Ha CTojde, MePeABHIaloleMCs Ha POJIKAN i
HaNpPaBJIsAOUNM ¢ NOMOULbIO JebeAKH. 3afaHHB TeNJOBOH IOTOK il
nosepxHocTH 064y4aeMoro obpasia yCcTaHaBJIHBAICH TYTeM H3MeHel: |
DACCTOAHUSA OT H3Jyuaresas 10 o6paslna u H3MepsAICcs aKTHHOMEeTPu

1—
——
[isassannsases.|
—
; J— /2
N —e— /
— iy 5
U e
y /9
I
o T
3
/ 6
i / o \&
/ oM :
- 3
Puc. 12.2. Cxema onbiTHOR YCTAHOBKH:
I — H3ayyaTeab; 2 — HCDbIThbIBaemblil o0pasen: 3 -- 3JeKTPOHHBIN NOTEH-
yHOMeTp; 4 — paMKa AJda XpemseHusg obpasua; 5 -~ panpasasioliHe Aas
TepeABHXeHHs cTona; 6 — Tpoc; 7 — OapaGaH AN HaMOTKHM TPOCHKA;
8 ~ wxana A9 ONpeAe/iCHMHS PaCcCTOSHHA OT mamean Ao obpaana; § -— ne-

PeRABHIKHOI CTON
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Tonuwnna o6pasloB NPHHEMAJACH H3 YCAOBHSA, 4TOOBI TeMIeparypa
na HeoborpesaeMofi CTOpOHE MX Re H3Meusjach B Mpolecce ONbiTa.
KoHTpoans 3a Temmepartypoil Ha obayuaemoll ¥ HeoOJyuaeMoll moBepx-
noctax obpasua  oCyLecTBJsJAcs TepMollapaMH, COJOKHDOBAHHBIMH
¢ 2JeKTPOHHBIM NOTEHLHOMETDOM. '

Oéﬂy‘{EHH}O noABepraJaucb pa3iIHyHEBEIE MaTepliadbl OpPraiHYeCKoro
H HECOPTAHHYECKOrO NPHCXOXKAECHHS, a4 TAKIKe 3JeMeHTbl OKOHHBIX flepe-

MIeTOB, AbIXaTeNbHOH apMaTypbl TPOH3BOACTBEHHBIX YCTAaHOBOK # pe-

3CpPBYapos.

11.)191 OpraHHYeCKHMX MaTepHaJdoB 3a Kpmepm'i OUEHKH (. PHHH-
MiJIOCh HAUMEHbIICe BPeMs OT HavaJia NpPOBeACHHS OIhiTa N0 BOCILIA-
MCHEeHUSA NDOAYVKTOB TEPMHUECKOTO Pas3JoXeHud NPpH KPATKOBPEMCHHOM
flojilHeceniiy K ()6!)’(1311)’ IOCTOPOHHEro HCTOUHHEKA 3aKHTaHud (1“33()130[‘0
ml‘l'l‘}’lﬂhl{'d) Au60 10 Havana TaenHs. Hauano taeHuda MarepHvaJda Xxapak-

HCPH30BAIOCH TTOSIBJCHHEM NIEPBOH HCKPLI Ha 06yYaeMOofl NOBeD KHOCTH,

IT]JH ()63}“16}”11‘1 HeopraduyeCckKux marepianoB HEXOCAHJAH U3 yCJ10-

“WHS, 9TO B3PbIBOOMACHBIC KOHUECHTPALHH MOTyT Oé})ﬁSOBaTbCH BHYTPH

RUNAPATOB M BHE ODOU3BOACTBEHHOrO OO0CPY/A0BAHMA, @ lCTOUHHKOM
pocniaMeseHus MOryT OblTh Ji00ble KOHCTPYKIUH, NPEAMETH HJIH TPy-
HOHPOBOALI, HarpeThie A0 TeMHEPaTyphl CaMOBOCIAAMEHEHHS FODMHIX
WIUJLKOCTEN U Ta30B, IPHMEHsIeMBIX B IPOU3BOACTBE.

OnpitTel  nMoKa3aju, 4TO HHTEHCHBHOCTb OOJYUYEHHs, NPH KOTOPO#
KoGumojatoch 3aropafde 06pa3lioB, 3aBHCHT OT POAa H TenyoduzHuc-
[KHX CBOHCTB Matephana, COCTOSHHS ero MOBEePXHOCTH, MIHTeNbHGCTH
fCitcTBHSA HCTOUHMKA H3JYUCHHSt M YCJAOBHI Tem1oobMeHa 0OJIydaemoro
MorepHasa co cpenofl.

[To cymiecTBy, B onbITax ¢ OPraHHYeCKUMH MarepHanaMy ONpeses-
fluch BpeMs 3aropaHns o6pasioB NPH 34JaHHCGH HHTEHCHBHOCTH 00Jy-
Menna, TIpH aHATUTHYUECKOM ONpeje/leHHH BeJIHUHHB NPOTHBOIOXKAPHO-
PO pasphiBa nagawias Ha o0jydaemblii 06bEKT MJIOTHOCTb TEILTOBOIO
foToKa TakxKe MPUHUMAETCsl TOCTOSHHONH H PAcCUYUTHIBaeTCsS MJIS pas-
puBlilerocst noxapa. B peasibHBIX YCJAOBHSX IPH PasBUTHH I10Xapa
A0 pacyeTHLIX pasMepoB MJAaMeHH Bcerja cof.iroaaercs ycaoBHe:

Qﬂaﬂ<Q;.l,uIn (1216)

W10 N03BOJsieT NMPHHATL HCCJEAYEMYI0 BEJHUYHHY 38 MAKCHMAaJbHO [0-
HYCcTHMYIO HHTEHCHBHOCTb OOJsyuenHs. 3aBHCHMOCTb BPEMCHH 3arcpa-
N9 HEKOTOPHIX M3 HCIBITAHHBIX OPTaHHUECKHX MATepHaJsoB OT HHTEil-
tHunocTy o6/Tydenus nokasana Ha puc. 12.3.

~ Yucaenuvie 3HaUeHHS 3KCIEPHMEHTAJbHbBIX AaHHBIX 110 AOMYyCTUMOT
%n-roncusﬁocm 06ay4eHus 1Js OPTaHHUECKHX MaTePHaJI0B NpHBeLeHb!
raba. 12.1.
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Tabaupa 121

Qo KBT/M2 npu nponomsntensiinetu
OBJIYUeHHS, MHH
Marepuaa
3 5 15 30
Hpesecnna (enp, paax-
HocTh 129%) 18,6 16,5 14 12,5
Pesuna 23,3 19,8 15 4
ACIT {p==574 kr/v®) 16,9 14 10,5 9,3
ACTHD (p=417 &r/v*) 14,5 11,8 9 8

Gc XBmfu’

Puc. 12.3. 3aBHCHMOCTb BpeMEHH 3aropa-
HHA 00paslOB W3 OPraHHYECKHX MaTepHa-
JIOB OT HHTEHCHBHOCTH OBJIy4eHHs:

~mmem [OPH BOCOJAMEHEHHH HPOLYKTOB TepMuye-
CKOrO PA3JOKeHHd, — -— — [0 Havany TJ/ICHHUS:
{ -- pe3HHa; 2 — ean;, 3 — OCIT (p=574 KT/M3):
4 — JOCH (p=417 Kr/m?*)

Honyckaemas HHTEHCHBHOCTb OOJyUYEHHs /sl MPOU3BOJACTB C M}
menenneMm JIBJXK, K u roprounx rasoB, pasMellieHHBIX B 3JaHB
H COOPYXHEHHSIX ¢ HeCcropaeMbiMH KOHCTPYKLHSIMH, NPUBEIC 1
B Taba. 12.2.
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Tat.mia 122

.
Qo KBT/M%, 11pi APOLOMANTCABHOCTH
Temuepatypa OBJIyUeHHA, MUH
THMOBOCILIA-
Api
e C . - -
MUHCHAS, 1 9 3 5 5
250 21,3 15 13,3 11,9 8.9
300 27,1 21,0 19,2 16,9 12
350 35 299 25,8 22,7 i5.5
400 -~ — 35 24 199
500 _— e — 35

Kax Buano u3 tabaui, [AONyCKaeMas HWHTeHCHBHOCTH O0JyucHHA
ABWICHT OT BPEMEHN, UTO MO3BOJSIET HOPMHPOBATL BEJAMUHHY NPUTHBO-
HOMADHBIX PaA3pPbLIBOB B 3aBUCHMOCTH OT BpEMeHH BBEAEHHA CHJ
# cpeAcTB Ha TYIIEHWe foxapa.

Auanmus  3KCHepUMEHTANBHBIX  JAHHBIX TO3BGJILT  pa3padordTh
PKOMEHZALUNA 10 ONpefe/ieHHI0 pPaCueTHBIX 3HAUEHHH J0HYCTHMOM
k_gn'rmcmﬁocm 06JIyUeHHS C yIeTOM Ha3HAuYeHHs 3AaHHH H COOPYHKeHIlH,
# TIKXKe BpeMeHM BEeJeHUs CHJ U CPeiCTB MoxKapoTyllenus. Pacuer-
PWe 3HAueHHd JONYCTUMOH Aasi oOjaygaeMoro oO0beKTa NJAOTHOCTH
Féns0Bor0 MOTOKA CAeAVeT NPUHAMATh 1o Taba. 12.3.

Tabauna 12.3

i Qo KBT/M%, npH NPpOAOIKHTCALIO-
ot 06aydeHns, MHH
Haumenosahne 06bLeKTOB
5 10 {5 30
e -
; 1 2 3 4 5
=
Ananust 1w 11 creneneil oruectofikocTn
# npoussoAcTBaMH KaTteropud A u B 1o
$apcapuoit  onacocts, 3gamus IV u V
folcICH OTHECTONKOCTH, CKJaAbl JecoMma-
HisI0B, 3j1aiKsl ¢ TPOU3BOACTBAMH KaTe-
Bwpnil B 16,9 15,5 14 12,5
Anmma I cremenn  ormecToHKOCTH
§ ipoussoacTeamu  xateropuu I ® J§ mo
MIPIHOH ONACHOCTH 16,2 17 14,8 13,3
“{MKpLITEE  YCTAHOBKH ¢ NpHMEHCHHEM
Bpiounx DKHAKOCTEH H rasos, pesepByaph
L FUPIOYEME KHAKOCTSMH 16,9 14,5 12 11,0
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[Ipoaoaikensie Ta6a 171

CRAAL POPIOYHK # CHGUKENHBIX ra30s 35 31,5 17,9 il

Pesepsya pbt ¢ JICTKOBOCIJIAMEH AW ULIH MH-

CS1 OKHAKOCTSIMH 34,9 30 24.8 Jet
Cxaaan topda 14,4 12 9,8 (N
OTKpthbIQ CHJA/AB KaAMCHHOIO yriagd, of- - - — i)

KPBITBIE VCTAHOBKH H COOPYVZKEHHS W3 He-
cropaeMbix KOHCTPYKUHII ¢ NIPOH3BOICTBA-
mi Karveropuil T v J1 no noxapsofl onac-
HOCTH

Kosthduuuenr obayvenuoctu. Ananusz ypasuenus (12.12) nox:
BaeT, uTo KO3QuiHeHT 0O6JYUCHHOCTH fBJSIETCS YHUCTO TIeOMET i«
CKMM [TapaMerpoM W 3aBHCHT OT GOpPMBL, pa3sMepoB I B3aUMHOTO pi. io
JIOXKEHHS TeJ, YYaCTBYIOUMX B Ay4HcTOM Teni1oo0mede. Taxk kax o,
H pa3Mepbl RaMeHUu B peasbHbIX YCJAOBHSX He ABASIOTCH MOCTOSMHIN
BeNHUUMHAME, TO KOIPDHIHEHT OOJYUEHHOCTH BBIGHCASIOT JTA it
JEHHBIX H3JyYalmoliuX IOBEPXHOCTEH, Y KOTOPBIX KOHTYP W pasiyi i
6/H3KH K PeajibHbIM, a oOJayuaoLlas cCnocobHOCTL OIUHAKOBA CO Cpu
Hefl ofayualoniell CnocOBHOCTRIO IaMeHH B peadbhbix yeaoBusax. 1o
BOMEDHOCTH TAKCOTO ACHVILEHMH HCXOAMT N3 ypaBHenus (12.12), nooo
CTaBJCHHOTO B CJACAVIOUIeM BHIE:

g N
== ———\ dwscosfs, (1211
Ty
1
rae dwy — NPOCTPAHCTBEHHBIA yrod, NPOTHBOJAEKAILHI HMCTOUI L

HBAYUEHNU.

W3 ypapuenusa (12.17) caenyer, yTo KosPdHUIUEHT OOJAyUeHH: - 11
ABASeTCH QVHKUUEH MPoCTPAaHCTBEHHOTO yriaa. CaeioBaTeqnHo, Ay
JBE H3yVHAIONIHe TOBEPXHOCTH, UMEUIMe DAsaAuUHyio GopMy, HO i
CLIBAKOMLIHECH B OAMH U TOT K€ NPOCTPAHCTHBRHHBLIN YIOJ, KMEIOT 01
KOBOe sHaveHHe KospduiivenTa oOAY4eHHOCTH, 3ITC  CBOHCTBU 1o
3BOJIAET NPUBOAHThL peaJbHyio (opMy NAAMEHH K MJIOCKOH Qurype
OPOEKUMH MAZMEHH HA BEPTHKAADHYIO ILIOCKOCTb, HEPIEHIUKYIAPL:
HATIPABJEHHUIO HBJAYYEHHS, UTO 3HAYHTEABHO  VIPOLWACT  BBIUHCACH I
rosdduuuerTa  obayueHHOCTH.

Taxum o06pazom, OPH NOKAPAX HA OTKPLITHIN MNPOH3BOACTBELN 1
VCTAHOBKAX MM ATa)epKax 3a NpUBeleHHVIO (OPMY NJIaMEHH MO o
NPHHATL  IPSMOYTOALHHK; [IPH TOPEHHHM KHIKOCTeH B peseps
B 3aBHCHMOCTH OT JHaMeTpa pe3epByapa W poja KHIKOCTH — 1
VIOJBHUK, TPAMOYTOJABHIK, TONVKPYT HWAH TPANQUHIO, UPH TOPeHEL
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J0BBIX DOHTAMOB H3 CKBAKHH — CEKTOP NGO ONPOKHHYTHIE paBhO-
OeapenHblii TpeyroNbHKK. s NpHBelenHbiX H3/1YYaloUHx NOBePXHO-
¢Teli KO3 HLKeHT 00JYYeHHOCTH BBIYHCIEH aHaJHTHYeCKH. CXeMbl
K ero onpejgesieHHio H pacdetHbie (GOPMYJbl NpHBeAeHB B Tabn. 12.4.

B npaktuxe uMelT MeCTO cayuyau, KOrda U3JTydeHie OCYIlecTBIAeT-
U3l HECKOALKHME HOBCPXHOCTSIMH, HANIPHMED, 4epe3 OKOHHBIE MPOeMbi
iipu noxapax B 3ianuax 1 u Il crenenell ormecrofixoern. Kosdpguum-
CHNT oOJYYeHHOCTH B 3TOM CJy4ac ONPCASISIeTes] Kax [POH3BedeHHe
Koaddunuenra oOJAVIEHHOCTH AJAs (POPMBl NJaMeHH, [IPHBeASHHOH

« K HpﬂMOyr()ﬂbHOﬁ, C pacHeTHbLIMH pasMepamMu ¢,, Ha OTHOUIEHHEe TJIO-

waan  ocrexnenuss A, OrPaHHUENHOTO KOHTYPOM  H3IVdalouierc
(hacaia, K wrowWaaK uaayuawouero gacaga b, .

EFUCT ;
=@, —/ . (12.18)
}:u.m

3a KouTyp Hsayuawoulero ¢acaaa npHIHMaercs OPsSMOYTOAbHAK
¢ JWIHHOH, PaBHOW JJHHE maaMeHu ly,, 1 MaKCHMaAbHOH BHCOTOH GCTeK-
OIS 2TaXKa 343aUHA ¢ YUTOM HPOCTEHKOB N, ..

Fn.m:In:Jhm“p- (1219)

CxeMbl K oppegeteduto  Beawunnst ZF . /F, . npupesens  Ha
puc. 12.4.

Puc. 12,4, Tpunnynzanvhble CXeMsl OCTeKjelns $acanon 3pannit
(x onmpeaesenno IF, /F_ 3

[_.A = RIollaib Haayyamuiero (’)3(:8,716; F’lﬂ ~ J01Ladb DKOHHBIX

HPUEMOB

[Tpu oaHopAgHOM OCTEKJIEHUH 3TaXa 3AAHHA U PABHOMEPHOM pac-
HPCEIEHHH OKOHUBIX NpoeMoB pesnunta 2F,../F,, onpesensiercsa xak
OTHOMIEHHE HIMPHHBL OKHa K WHPHHE OKHA C TPOCTEHKOM MEMKAy OKOH-
NuiME IpoeMaMi, s OTKDPHITBIX DACXOAHBIX CKJAANOB U TEXHOJOrHUe-
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Ta6auua 12.4.

(0]
oo
$opma U B3aUMHOE PACIOJOKEHHE C . ;
noBepxHoCTed Xema ’ Kosdpduuuents 06aydeHHOCTH
faockomapasienprble  3JeMeHTh  [OBEPXHOCTH }Mﬁ . o 1 ! b [
H NPAMOYroJbHas IJIOWAAKa KOHEUHbIX PasMepon , Py == arctg :
i 2 Viepe Vieghr
h b
-+ arctg E
Vrith? Ve

Ty (1250 = U1 5o 2 F @53 Pss

Py — paBHOGeaApenuuit Tpeyrodsuuk. Ilopepx-
HOCTD, I]pMHHMaIOLuaH H3JIy‘I€HPIC, HE}[)EUIJICJ'I})H&

HCTOUHHKY H3JYJeHHS WD

: 2h D2z
Gry =" arctg - -+ arctg 20 )

\

e

a= Y AREE DI IR

MNpoicamesge 1abx 124

PopMa 1 B3AHMHOE DACNOJIOKEHHE Cxema i Kosthpuimentsl 06.1y1eHHOCTH
noBepxHOCTEl
F, — paBhofeapensast  tpameuus. [losepx- /A W | 1k e Digu—2h N Dsina %
HOCTb, HPHHHMAIOUIasl HK3JyueHHe, NapaJuiebHa £ - e =TT arcig ! b
HCTOMHHKY H3JyUEHHS : ) ‘
/ 2h—Dsing, cosa Deosa
! oo arcly - -} arclg ) ,
i i sinu b b

rie a=§ B4R 3 b=} 4r24D%inu

271 (124-R?)

F, — cexrop ¢ yraom ¢. [ToBepxHocthb, npuHH-
Maiollas usjyieHHe, HapajiedbHa HCTOUHHKY

H3AYHCHHSA

F, — pasnoGeapensnlfi TpeyroapHuk. I[losepx- @b /o 4h? . 3D4h% 1y
nocts dF, nmapaanensia Fy m npoennpyercst B ee Gy == T arctg P + arctg on ) '
reOMETPHYECKUH HeHTp 1 D

;

+ ——————arctg —
V or2n? 2V 9rzfn?
rae a=V 36r2h24-9r2D24-4h2D?
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061

IMpopommenne Taba 12.4

Mopma B BIAHMHOE PACTOA0AelHe
NOBEPNHOCTEH

Cxema

Kosthhuuuents o6.1yuenHocTH

Fy, - noaykpyr. OQaemcut nosepxuoctd  dlf,
Hapaeaci H()BCPXHOCTH ]:1 H HpOCLLHp)’C'I"Cﬂ B
e TeOMETPHUYECKHIT HeHTp

(,738R2 0,135R i
e arcty —
241, 18R2 a e T

rae a=V PL0181R2




(KNX YCTAHOBOK, 34aHuil IV u V cTenenell OrHecToHKOCTH, 3JaHHI
<0 CIJIOWHBIM U JeHTOYHBIM  OAHOPSIAHBIM  OCTeKJeHHEM B nIpeienax
aitoro staxa ZF . /Fa =1

Kak orMeuaioch paHee, KOI(P@UUUECHT 0OJY4EHHOCTH 3aBHCHT
ot (popMBL H paszMepoB H3Jyuawouedl nosepxHoctu. Onpenesnenue reo-
ARTPHUECKHX XaPAKTePUCTHK IIAMEHH B DeaJbHBIX YCJAOBHSX HMeer
SPHIUHIRAJBHOC 3HAYeHHEe U1 OPaBHABHON OUEHKH BEeJHYMHEBI MIPOTH-
willoRapHBIX paspolBoB. [lpuBoanmble jasgee  pacueTHble 3HAYCHHSA
VEOMETPHYECKHX XaPaKTePUCTHAK TJIaMeHil DPHHATB ¢ yUeTOM TEOPeTH-
WPKHX H SKCHCPHMEHTa bHbIX HCCJAENOBAHMMH, NPOBOANMBLIX B sabopa-
PPHBLIX U DOJHTOHHBIX YCJIOBHSIX, 4 TAKIKE aHa/iu3a PasBUTHA HOXKAPUB
sl 06beKTadx NPOMBIIVICHHOTO M IPax/J1aHCKOrQ HaszHaueHus.

feoMerprueckie xapaxTepucTnky nnamenu. Dopmy u pacuertHpie
pAMEPBE TI1aMEHH CAeAYeT NPHHHMATh B 3aBHCHMOCTH OT BMA& TIOpIO-
wiy Marepuana H crocoba ero XpaHeHus, CTeneHH  OTHecTORKOCTH
.

1. Ias saauull BCex crelleHeil OrHeCTOHKOCTH, HE3aBHCHMO OT Ka-
(POPHH TIQXKAPHOM ONACHOCTH pa3MeulaeMblx B HHX NPOH3BOACTB, IL10O-
sjlh TIaMEeHH OIpeaedasercd Kak fpoussegenue AANHB Pponta Iia-
sttt Ha ero Beicoty. Ilpu atom pacuernas aauna @pourta aaMmeis
HIHHM 2 eTCst:

4) Aas siaanufi 1 Il crenenell  OrHeCTOHKOCTH € IPOM3BOACTBAMI
rateropuii A B B mo moxaproil onacHoCTH — PABHOR AJIMHE OCTEKAEH-
aoft yacTu acaja 3janus B lIpefenax NDOTUBOMNOMAPHBIX Hperpac.
I JLAHHOM ¢ayyae ApOTHBONOXKAapHBIMU HperpajamMi  cleayeT CyHTATh
MPAKAZIONINE  KOHCTPYKUUM C TIPEJesOM OFHecTOMKOCTH He MeHee
H,}.") 4 B 33UIMTOH NPOEMOB B HHUX C IIPEeJOM OrHeCTOUKOCTH e MeHee
il 4, Hecropaemblie CAAOWHBe COPTUKH B COUCTEHUI ¢ ABTOMATHUCCKH-
4 CHCTEMaMH M0XKAPOTYIIeHH, NPeNATCTBYIOIMUMH PAasaUBY roploycH
AIKOCTH W pacilPOCTPAHEHHIO NOKapa [0 BCeMY NOMeUleHHIo A0 BBe-
WIS CHA M CPEACTB 110KAPOTYIUEHUS;

6) aas saanui [, I u Il cremenefi oruecTofiKOCTH ¢ MPOH3BO1-
crpamu Kareropuit B, I' u [ mo noapHofi onacHOCTH € YUETOM CKOpoO-
Il PACOPOCTpAHEHHE NloXKapa — PABHON AJHHE OCTeKJCHHOH vacTH
fieaga B npesenax NPOTHBONOXNKAPHBIX IIperpaji, HO He Oojee 3Hauc-
W 2t v, (The v, — JUHeHHas CKOPOCTE pacnpocTpaHeHHs [oxapa,
A/MUH; T, — BpeMs CBOGOJHOO FCPEHHSA, MUY, T. €. BDEMS OT Hauajaa
akapa A0 BBeJEHHUSI CHJ H CPEACTB NOXKaDOTYIIeHH: );

By aas 3aanuit IV g V crenehefl oreectolikoeru — pPaBHOA AJHHE
CLITSL B IIpejiedax ApPOTHBONOKAPHBIX CTEH, HO He foiee 2T,V

Bpemsa BRenenust ¢ua ¢ CPCACTB Ha TyLIeHHe [10Xapa cjaeayer npu-
siMaTh paBhHbiM 10 MuUB nNpd HAAMUKH B TOPsLIeM 31aHHKW aBroMariye-
CKHX CHCTEM  DOXKADOTYIIEHUA WAH aBTOMAaTUHECKOW CcHIHAMW3alHH
A Kape, oxpane UPOH3BOJACTBEHUDBIX 34aHN{l 00BEKTOBON NOXKADPHON
sOMAHZLON: 15 MHH B ropoaax opud oxpaue ofbeKTOB FOPOACKHME HO-
wApUBIME uacTaME;, 30 Muy 49 pafioHOB celbCeKoi MecTHoCTH, Kpaii-
wro Cesepa 11 Jadpdero BocToka npH otaaneHHOCTH {paauyce Bbled-
1) MOXKapPHLIX KOMAaH 0T oxpanseMoro obbekta Sonee yem Ha 10 K.
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Pacyernas Bbicota nnaMenu aada spauufl I, 11 u I crenmcuedt o
CTOWKOCTH HPUHUMAETCd DABHOH VIBOCHHOH BBICOTE OCTEKJICLHSA B il
Aeqax OJHOTO »TaxKa, Ho e 6odiee 10 M, juis 3aaunat 1V 1 V crenoion
OTHECTUAKOCTH — BBICOTE 3/1aHus.

2. IInst OTKPBITBIX YCTAHOBOK W ITAXKEDOK C NPHMEHeHHeM auvito
BOCHJIAMEHSIOLIMXCH U TOPIOYHUX AKHIKOCTeH AJ11ia MAaMeHH ODHIH. L.
eTCsl PABHOM /IMHEe YCTAHOBKY, a BbicoTa -—— paBHo# 10 M.

3. Has pacxoAHBIX CKJAJI0B JECONHJIOMATEpPHAN0E AJIHHA TaaL:
OpulNMaeTess pPaBHOH jUlMHe MAOIMAJKH [Js XPAHCHHT JIRCoMaTts i
JOB, & BbicoTa h,, — B 3aBHCHMOCTY OT BBICOTH WITa0easd CKAaL
MOro Marepuaja: npu seicoTe wrabess h<{3 m hy,=3h; mpu B 1.
wrabensa 3 M< h<{6 v h.,=2,5h; npu suicore urradenn 6§ Mm<Thsl i”
hn;t ==2h.

4, Has ckanazos Topda ¥ KAMEHHOTO yris AJAHHA H3JAYYAKC
BEPXHOCTH  (IJIaAMEHH) HNPHHHMAETCH paBHOK  21.,v,, 4 BbICOTH
papuoil shlcoTe wtadend.

5. Ilpu omnpeidedesHdd paspbiBCE OT HA3EMHBIX PacXOAHbLX ORI
JIBJK u TOK 10 31a8ul ¥ COOPYIKEHWH QAHHA TIIaMeHd MPUHEM? i
PABHOW [JHHE WAH AHaMeTpy 06BaJOBaHHs, 4 BHICOTE -— PABHOW 11 1

6. Ulpu onpefeneHun paspblBOB MeXK/Y pe3epByapamu Ha CKI -1
JABXK w K dopma maaMeny NpHBOIUTCR K PABHOOEAPEHHOMY v
YIOJBHHKY, OCHOBAHHE KOTOPOro paBHO JiMaMerpy peseppyapa, a © o
Ta paBHa HOJYTODa AxaMernam npu ropennu JIBXK u oznomy aua i
py npu ropeunu K.

[Ipu pacuere koabhduuuenta 0daydeHIoCTH AU00 BeIUYHHBL P!
Ba [0 HOMOTpaMMaM JONYCKaercs IpHHHMATL GOPMY DJIAMEHH i

1hit

fon

VIOJbHOR ¢ OCHOBAHHEM, PaBHBIM JHaMmeTpy pesepsyapa [, u Boio. 1on

0,55 J1 npu ropenun JIBXK u 0,45 I npn ropenun DK, »

WaayyaresibHag CnocoGHOCTL NJAAMEHW XapaKTepH3yeTcs
paJbHON HHTEHCHBHOCTBIO H3/1YYCHHS H B COOTBETCTBHU C ypaBih
(12.5) 3aBHUCHT OT ero CTeleHd YepHOTH! &, M Temnepartypnl T;. Cre
YepPHOTH NJIaMEHU XapaKTepu3yercs r1aBHbIM 00pasoM ero coct. .
[Tramena XKujaKuXx HeQTEIPOAYKTOB B PCAJILHBIX YCIOBHAX FOPCHI.. '
AepxKat GOJbIIOe KOJHYECTBO CAXKHCTBIX H 30/bHBIX uactuil. Flpir o
iHHe naaMend, pasHo#t 0,5 M u Gosee, UX CTENEHb YEPHOTHI MPHi
erca paBHOR eaunuue. [Ipu ropedun VrieBOAOPOAHBIX KUK

it

TN

IR

C OTHOCHTENBLHO MaJbiM CONRDKAHHCM YIJepoda IO COCTaBy Toi o

{MeTHAOBHHA W 3THAOBLIA COHUPTH, TOPIOYHEC Fasbl H T. J.) CTeHeHL iy
HOTHI IJIaMeHH MOXKeT CYMIeCTBEHHO OTJAHUYATHECA OT CAMHHULI H Bhi * v
cepbe3Hble NMOTPEHIHOCTH B pacuerax.

TTocKOABKY H3AyUaTe bHAs CHOCOOHOCTDL IJIAMEHH 3aBHCHT 1hr 1
OT TEeMNEepaTyphbl, ee OLpeJejJeHHe B YCACBHAX MOXKapa HMeer Bi.oi-
3HaueHue. JlutTepaTypHBle [AaHHble MO TeMmIepatype

TeMmepatype MJIaMeHH W He MOTVT JaTh NPEeACTABJIEHHE O CDEIHC! -
HepaType B MOBEPXHOCTHOM CJOE, KOTOPAd XApPaKTCPUYeT M3JAyus - 1
HYIO CIOCOGHOCTh TiaMesH. Bwecte ¢ teM, owuOKa B ompenc
eMIepaTyphl B YCJAOBUAX Hoxkapa Ha 100, gaer MOrpeutHseTH np
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taMenu e
InpejacraBJaeHde, KakK NpaBumgo, o CDG‘,‘IHGO()'I:QMHOI;I HJIH MagCHUMI. e

s RS A -

,:!’ll(O-XIIKIEII{QCKI'IX CBOHCTB u COCTOSIHH A

NETC IHTErpATbHON HUTCHCHBHOCTH M3AVHeHns o7 30
TIKAE BaMECTHTD, UTO CTCIEHb YEPHOTH H TCMiie
TCH B3ARMMOCBS3aHHBIMI BeJIHUNHAMH
He TOMBKO OT QHIHKO-XUMHUECKHX CBOHCTB BelecTs. 1o i OT YCJAOBUI
foperns. Tak, yeeanuenne miowan FOpPeHHS H2-3a }’1810CT3TK£; I;O”’l}\’-
Kil, NOCTYMAIOULETO B 30HY TODEHHS, BBI3BIBACT VBOAHYCHEE KOHLLEH;i).a-
W Ca’kUCTBIX YaCTHIL B 1JaMeNH HCKOTOPOE CHIZKEHHE ero Temiie-
PATYPBI: HBAYUATCABLAN CHOCOOHOCTL MAAMEIHH 11 FOPEHIH Jeconio-
MarepuadoB B wraGeasX 0KasbBaCTCs GOMBITE HSAYUATCABHO énocé)r;)-
HOCTI TLTaMer OCH3HIA NPH FOPEHIH HOCCLHEro B pesepsyape. )
YunuThiBas 310, Cpeilion H3JAYYATeJABHYIO CHOCO(’)HOCT;»
MPCANOAEHO OIPEACHITD B peatbHpIX YCJIOBHAX MR NOJUTOHHBLIX HCITH -
TAHHAX, MAKCUMAABHO NPHOIHKEHIBIX K peateHbIM yeaoBusaM.  Cyig-
HOCTD METOJLNK 32K TI04ACTCH B HCIOAb3GRAHHI CYILeCTBYIONICH 'anB'ﬁ-
euvocTi (12.13) Memay 3nadenneM mIOTHOCTH Ma 1410 x T‘él'l'l;)BbiY
ﬂ«(r,‘oy}(os‘ HUTErPAILHON HHTCHCHBHOCTBIO H3AYYCHNA | Koa(p(bzm};eﬂ'roﬁ
g >I.;|g;;::moc,Tn. B srom cayuae  ypasmenue (12.13) npeacrasasiercs

10 50% . Caeayer
patypa nmiaMeny asJis-
4 B GOMLUIOH CTenCHN 3aBHCAT

maamMeny

40 =qua/.

[ps nposerenun noaurounsix HCOBITAHHA OTHOBPEMEHHO ©
PUUHEM Ha 3a1alHOM PACCTOAHHH BEINUHHDI d,,. |
FpadupoBanne ropauero o6bekTa, Honyqenﬂa}{di‘i
Wb cBersmelics wacTn maamenu pasbuBa
YHacTKOB ¢ TakuM pacyeroM, uTo6L s
bipenenite kKosdhuient oosyucHHoCTH ¢: Mo dopmynam, npHBegen-

;HIaIM B Tabsa. 12.4. Odmui KO3pduuenT odayuennoery onpeneasnIcs
B COOTBETCTBHII ¢ DaBEHCTBOM ) ‘ ,

(12.20)

H3Me-
YOBOAHAOCL  hoTo-
a Gpororpadusx mio-
JaCh Ha P 3JIeMeHTapHbBIX
11 KaXKI0I0 yYacTKa MOXKHO 6BL10

-

b=

=

. (12.21)
AHaﬂHZS OIBITHBIX JAaHHBIX ifoKasaJj, uto uaJgayuare

' JAbHAS CIMOCOGHOCTD
?{!JMMeHH H3MCHSICTCA B JIOBOTBHO WIHPOKHX HpeLe

4X 1 3dBHCHT OT ¢H-
FOPIOYHX BEWIECTB, a TaK¥Ke
PexoMenayesmere nas pacueron CpejHHe 3HaueHus

Yenosuit ropeniia.
HnrerpannHoit

HHTCHCHBHOCTH H3JAVUICHUS IJ1aMeH I
; i Iy M IpUBe]
Hurerpabic v DUBECHBI
i Tabauua 12.5
Bua ropwuero m ana /CII0E 144 | :
p aTCPHAA H VC/IOBHA TOpeHus i qQ, KB1/M?
! | 2
P ropensn JIBXK IJK B pesepsyapax u o6panosxe l]
| 97,2
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Ilpogomkenue Tathy i

1 3
— IH3€JbHOE TOMAHBO 72,8
— 3TWIA0BbIL CHUPT ) SR
— nedrb 50

IMpy ropers JIB/K n TOK na sTamepraX 0 OTKPHITHIX HPOH3BO-
CTREHHBIX VOTAUOBKAX 100

Fpi ropenun JIBX 1 K B 3zannax I u II creneweil orzecroii-
KOCTH 175

OTkpriTEe CKIIadsl deconusomartepuatos, sganus IV u V crenenefs
OFHECTORKOCTH i

JKnasie, 06UeCTEEHRLIE d NPOMBILIJIEHHBE 34aHUS ¢ [IPOM3BOACTBA-
mu Kateropun B no noxapuoil onacroctd I, 1T w [II crenenes
OPHRCTOHKOCTH 133

34aHHA H COOPYIKEHMA ¢ TPHMEHEHHEM CHIHACHHBIX FOPIOYHX ra-
208, CKAAABL CRIUKENHbIX §a308 285

Hedranwe, HedrerasoBele § ra3oBble CKBAXKMHRBL 289

12.4. Pacuer npoOTHBOROXKAPHOrO pa3pbiBa

[Ipu onpejie/ieHHH HPOTHBONOKAPHOTO Pas3pPhlBa MeXAy JABVMS 1
HHAMH HJIH COOPYMCHUSIMH J0JUKEH OblThb PACCMOTPEH CJydail mos .o
B KAXK/JOM M3 IBYX 3AaHHH UJH coopyKenuil. Ilpu 3ToM Beauumua
TUBONIOMKAPHOTO Pa3pbiBa NpuHlMaercs unauboaswefi. Jag ropso. o
00beKTa ONPelesiATCT TeOMETPHURCKHE U TEPMHUUYLCKHE XapaKTep:

K HA2MEHH {lua, Nuay SFoer/Frg Uu), @ AT 060yHaCMOTO — ZHAHC i1
qm»u'

C ucnoab3oBaHdem pacuetrHoro ypasenus (12.15) sazawa poiaa
eTC METONOM MOC/AeNOBaTEeIbHEIX NPHOANKEHHHA. Hnn ITOM KO
HHeRT O0JYYeHHOCTH B 24BUCHMOCTH OT (QOPMBL ¥ PaA3MEpOB U3/
e MGBEPXHOCTH ONPEeISeTCsl MO H3BCCTHRIM (DOPMYJdaM HAH
rpaMMaM [pH 327aHA0H BeaHuuHe TPOTHBOTIOKAPHOTO PASPHIBA T . * +
yeHHe MOJAVIEeHHOTO KoahduinierTa 0O/ VUeEHOCTH MPH H3BECTHHIX
iy NOACTABJSIOT B ypasHenue (12, Eo\ Ecori oxaxercs, 410 pie o
CTBO COOMIOAEHO, TO BeJMUHHA IPOTHBOMOMKAPHOTQ DA3pbBa BB il
NpaBHAbKC. B IPDOTHBHOM cJiyuae CHOBA 3a4aI0TCs BCAWTHHOM pasp: . i
U pellicHHe 3a/auy INOBTOPSIOT. DIOK-cxeMa K pacuery BegHUHHBbI ¢«
THBOTNIOXKADHOTO pa3phbiBa, KOrja H3JAYyUaIOULas TIOBEPXHOCTH NPHEG 11
cg ¥ QopMe IPAMOYTOIbHEKa, NpHBeIeHa Ha puc, 12.5.
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Ciirime
Cleynmes T

— e —

Pic. 12.5. Cxema K pacueTy BeJiHHBEL APOTHBONOMNAPHLY PAiPhi-
BOB

CaoxH0CTh HOAOGHOTO pacueTa yCTPaHACTCH NPH HOAb30BaHNWT HO-
Worpamwvoft (puc. 12.6), HOCTPOEHHON AJs ¢ayuyad, KOIAa uaayvawuiad
fosepxHOCTE NPHBEACHA K NPAMOYTONBHHKY, a obdyuaemast djemen-
fiplas niocualKa Ipoenpyercs B TeOMeTpPHYLCKHIl LeHTD HadydaeMoi
goscpxuoctu. Ona NO3BOJIsIeT ONPEALIATh BEJAHUUHY TIPOTHBOTOXKAPHBIX
f03)LIBOB B 3aBHCHMOCTH OT ANMHBL Iy, W BBICOTHI TJIaMeHH Ng,; 3Hage-
i JONyCTHUMOH HHTEHCHBHOCTH OCJAYUEHHUS (uon; HHTETPANbHON HHTEH-
@IBLHOCTH H3AVUEHHS N/IaMEeHH G, 4 TAKXKe OTHOIeHHs IO AAH OKOH-
ﬁlx npoemos ZF,.. Kk maomazuy naayuawmouero ¢acaza Fo,. Kpome
¥oro, HOMOrpaMMa NOKA3LIBACT BJAMSHWE KAXKAOTO H3 HEPCUNCACHHBIX
flpamMerpoB Ha BeJHUYHHY TPOTHEONOKAPHOTC PA3pPriBa.

[Topsaok noJe30BarHsg HOMOTpAMMOH Cheayrouiuii:

[0 pacyeTHBIM 3HAYCHHAM pasMepoB miaMenn (Juhuy 1 npasch da-
111 HOMOrpaMMbl) OH[)QI[CJ’IH(‘T"‘H BOIHUHHA [aiDBiBa 0OPH  Gym=
w7 «Br/v%; qu=85 kB1/2 u TF,c/Fag=1;

B COOTBETCTBHH C DEKOMEHAYEMbIMH pPaCUETHHIMH 3HAUEHHAMI (u,
By 1 SF.o:/Fu, BHOCATCS MONPABKY HA BEJHUHHY HPOTHBOIOKADHOTD
gapbma‘

- [Topsok BHeCeHHst IOMPaBOK HE BJAMRAET HA OHNPEALIAEMYIO BeJiu-
f#y nporisonmozKapHoro paspeisa. llonpaBra Ha BeqHUHHNY pA3pEiza
fyicrom PACUCTHOTO SHAUCHUS (ron ONPEACTACTCS 1O HHCXONAMEM JH-
HM MPaBoil YacTH HOMOTpaMMbul (JMMHAHW 2), Ha (, 110 BOCXOAAUIHM
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Puc. 12.6. HomorpamMma AN ONPeAJENHS BCJANUHIB MPOTHBOHONKADHHIX PA3PHIBOL

whinaM  (aunnuu 4), a Ha XF./Fay — 00 nuHexoaswuM auiss (-
4t 3) JeBoifi yactu HOMOTpaMMbl. Hla HOMOrpaMme CTPeiKaMi LoKa-
@0 oripeseseHie BeJHUHHLI DA3PBBA PH PACUCTHLIN pasmepax mia-
Wl bpe=60 M; h,,=3,6 M 1 ¢,,,= 10300 Br/m? q,=85000 Bt/ m?
2V on/Fuy=0,75.

Hpumep. OnpeseniTe BeNUUHNY HPOTHUBOHOKAPHOTO PaidpeiBa MeXAY Aepesvolpa-
fRBAIOIIKM [CXOM, pasMeltielnsM B 3hauuu 11 ctenenn ornectoilkoeTy, =@ wiou@lL-
-l IS XPaHeHHsl JAeCONHAOMATEPHANGSE ¢ pasMepamu & naane 30330 a i BHCOTOR
arbeaed h=4 m.

{jaHde lexd NPOTSEKEHHOCTLIo Y0 M 000pyA0BaN0 aBTOMATHHECKOIL cit?
«4POTYIICHHS, [aPAHTHPYIOUIel jI0AaYy OTHeTYIIAWHuX CPCACTB uepes 10 wi

O 1o~
noc.1e

adMiia moxKapa; EF(m,/I?nm:"(),S. BeicoTa OKOHHLIX HPOEMOB B 3AaHHL i, ==3 M.
higefinast cKopoCTh PacpoCTHAHCHHA 10XKApa v Iost/an

Pemenue [ipy nowape B saamun  uexa: | =21, v ==2.10-1=20
Ny 26

llln Taba. 12.5 HAXOAHM PACUCTHOE 3HAUCHNE
agepnanos  q =155 kBr/m? (o rtaba. 123}, Tlo HOMOTpaMie HAXOAM
g0 M ompu =20 M ou b ==6 v Tlonpaspka na g ==155 xBr/M? yaetunsaer
piapis 10 29 M, a apin q, ==155 kBv/M? yMmenbwaer ¢ 29 w xo 165 . Ilpn
f il Fog == 05 NPOTUBONGKADHBIE PA3ppB CTAHET pasHbiM 10 o,

llpn mokape Ha OTKPHITOM cKaafe JgecomaTepnanos: ) . ==30 wm; h_ . ==20h==

N s
2Hh-4=10 &; q,= 117 xB1/™* {1a6a. 12.5); q, ,~ 14 «Br/w? (o rad 12.3 npy
i - 15 Mun).

v

"Ilpu =30 muh =10wmr=32 M

lonpaska #a q,==117 gKB1/M° ypenuuuBaer paspwis ac 40 v Ilpu nonpacke na
fgm - 14 KBT/M° Beanunna paspuiBa CTaHeT PaBROK 24,5 .

(eaoBaTebHO, DPOTHBOMOMKAPHLI] Da3PBIB MeXAy 3A4nHeM Jjexa H LIotiaikod
WEOMATEPHANOB JLO/KeH OBITh He MeHee 24,5 M.

=155 kBr/m2 dag cxoania opio-
/ 7~

RO




PA3HEJ 1N

IBAKYALUHMUSA JOLEW U3 3AAHUMN
W COOPY)XEHHHW B CJIYVYAE MNOXAPA

XXV u XXVI coesast KITCC wnazsanu 3abory o 3,10POBLE - it
CKHX JI0JeH BauHediiell COUHAMLHON 3agauei, OAHUM 13 HAOpat, o
0XPaHbl 310P0BbA ABJISIETCA OHeceveHe Ge20MacHOCTH awokell + .
yae moxapa. [lpeaynpexierue MOXKAPOB W HeJIONVLIeHHEe THOC 1 1o
Aefl Ha moxKapax OblJI0 K OCTACTCH OJHHM W3 TUIaBHLIX Hampar
BCel npoduaakTHIecKodl paboTsl DOKADHOH OXPaHsl,

Peurenne npodieM, CBA3AHHEIY ¢ ofecneserneM 0e30naciioc: © i
ACH, TPeACTaBISeT HOMbIIYIC CJMKUOCTh B CBA3H ¢ TEM, 9TO HMer .
CHEUHMHUKY 11 JOMKHO OCYWSCTRAATECH MHBIMI OVTAMU, 9eM & iy -
CTPOUTEALHBIY KOHCTPYRUKA. Hanpumep, omracuas 78 YeaoBex
nmepatypa 70°C RouTH HA OODAKOK HUMKE BEJMHYHHB OMACHON Te 1|

TYPBE sl CTPOMTEABHDBIX KOHCTPYKUHME. B3pHiB B 342HUM NIPK KG oo
Palil B3DBEIBOCHACHON CMecH MeHee D% ero cBOBONMHOTO OOBEM: i

3TOM IIPOHUZBOACTBO HE CYHTACTCH B3PHIBOOMACHBIM) MOMKET He | -
CTABJIATh OIACHOCTE AJSl CTPOUTEJIBHBIX KOHCTPYKUHE, HO MG i
3Bath rubedb jcael. OfHa 1 Ta XKe yAe bHAH 3arPy3Ka B MOMUL: hnu
B cjyude noxapa [peAcTaBiseT pasAHUBYIO OUACHOCThL AJA CTPOiic i
HBIX KOHCTPYKUHE ¥ agst jwiaen. Tipu ouneHke GesonacHocts .
HeoOX0/UMO YHHTBIBATE TakHe (PaKTODBI, Kak ABIMOOOpPA3YONd: « ..
COOHOCTD BEULECTB H MATEPHANOB H HX TOKCHUHOCTH, XOTH C TOUK i
HHSI OPHECTOAKOCTH 3TH (DAKTOPBL 0COB0r0 3HAUEHUS e HMET. i
MATHYECKHE YCTAHOBKH TYIIEHHUs [O&apa, ecad OHHB He ABAa:tiiow
OBeTPoACHicTRYIOLUMHE, cpabaThiBaloT Hocae TOro, KaK JIOAH IO o o
BraM Oe30NaCHOCTH JZOMMKHBI MOKHHYTL onacHoe nomentenne, Qoo

YHBAST 3aIUMTY CTPOHTEABHBIX KOHCTPVIUIHHA, 3TH YCTAHOBKU HE 11 14
ofecneunBawT 0Ge30MaCHOCTD J4eH,
Cneunpuka 3aulHTht JHOAEH OT TOCAACTBHE moXkapa oo oo

i B TOM, uro, cornaceo TOCT 12.1.004-76 «CCBT. Tloxapuas 6¢ v
Hocth, OOwmue TpeGoBaHHUsi», B OTIHUHE OT 00ECHeUEeHus COXPar o in
CTPOHTENLHBIX KOHCTPYKIHA GE30HaCHOCThL JIOKEH JOJKHa raps: o
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BTHCS BO BCEX CAYYATX H BHE 33BHCHMOCTH OT 3KOHOMHYECKHX Coo0pa-
¥euuii. Ona accTuraetes KOHCTDYKTHBHBIMH H OO0BEMHO-NIaHUPOBOY-
¥BIMH pCUICHUSIMH, HATIPABACHHLIME HA M30/ALHI0 HCTOUHHKOB 3abIM-
Jenns i CO3/ANUE YCJIOBUE UIst OeCIPEnaTeTBeHHOTO ABMIKEHIT 1101l
fipu ZBaKyalll, OrpaHHYeHHeM NPUMeNeH s CropaeMblX  OTAEI04HbBIX
JaTepHaioB Ha NYTAX 3BAKYALHH.

TaasphiM nokazareaem 3¢h@eKTHBROCTH TEXHUYCCKUX pelleHuli, ra-
PAHTIPYIOLIHX JTIOAM 0e30I1aCHOCTD, ABJAAETCS BPeMsl, KOTopoe Tpeby-
grcs A TOro, uToOB OHM IpH NMOXKape Morayu Ge3 yuiepba Ias 370-
OBLA NOKHHYTh OT/E/bHbIC HOMEIEHHS U 3/alHe B UeJOM. YCIOBHe
geaonaf}iocm JIOL€H BBIUIOJHEHO, ecIi QaKTHUECKOE BPeMs 3BAKyaluil
iaBHo 118 MeHbLIe BPEMEHH MOfABJICHH: ONACHBIX (AKTCPOB fOXKapa:

LT (13.1)
PAc T, — pacuerHoe (dakTuuecKoe) BpeMsi 3BaKyallil JIIOJCH, MHH;
T, — HeoOXO0AHMOe BpeMsd 9BaKyauny (BpeMsi nosB eHust ONaCHbIX

¢aKTopeB moxapa), MHH.

Veaopue 6e30M4CHOCTH [OJOKEUIO B OCHOBY HOPMHPOBAHNA 1poUec-
0 sBakvaund. Ecay OHO BBIOAHSETCA, DOCKT 3AakMst (COOPVIKeHHs)
Pbecneunsaer 0E30NACHOCTD JIOACH U COOTBETCTBYET HOPMAM IPOCKTH-
PoBanus, ec/i He BLITOAHAETCS, 0300ACHOCTL dAI0AEH B caydae ToXKa-
%ll e 0fecHeUHBACTCS, IPOEKT HYK/IAeTCs B nepepadoTke.

Jlast nenoapsoBanus yeaoBus OesomacnocTH  (13.1)  HeoOX011MO
MCTh QlipefesisiTh BEJIMYHHY T,, 3aBUCAIIYI0 OT Da3dMepPOB NyTel 3IBa-
Ey:uum 1 1apaMeTPOB JABHIKEHHA JIONel, H BEeJMUHHY T,, 3aBHCAULYIO
3T CKOPOOTH U3MEHEHHs! IPH I10Kape TaKHX ONACHBIX (PAKTOPOB [MOMKAE-
8, Kak TeMmepaTypa cpeibl, KOHIEHTDALLS TOKCHIHBIX MPOIYKTOB T0-
®eina, BiMOCTb, a TaKKe 0T 0CoOeHHOCTell  ABHAKEHHA 1101eil 1pu
PraKyann,

Fanasa 13

NMPOLLECC 3BAKYALU WK JHOLEW

13.1. OcofeHHocTH ABMIKEHUA JIGAEH MPHU 3BAKYALUH

[Ipy nomxape BO3HHKAET peasbHas yrposa 3J0POBbIO H XKH3HIL JHO-
Beil. [TosToMy mpollece sBaKyaliMd HAuHHAETCH NPAKTHYECKH OAHOBpe-
MeHHO B HMeeT YeTKVI0 Hanpas/JeHHOcTh. Hampumep, B sane 3penuul-
Oro TPEeANpUSTHA BCE 3PUTENH OJHOBDEMEHHO BCTAKOT €O CBOHX MECT
§HAyT K BHIXOJZaM. B peayapraTe Takoro OAHOBPEMEHHOTO H HAIpPAaB-
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JIEHHOTO ABHXKEHUS H BCJICACTBHE OrPaHHueHHONA NPONYVCKHOR Ciocudii
CTH 3BaKyalHOHHBIX NYTCl U BHIXOAOB CO3AAOTCH GOJAbLIHE ILIGTHO I
JICJCKHX HOTOKOB, HAOMIOZAIOTCH (DUIHUCCKHE VCHJAHT CO CTOPOL
OTJE/IbHBIX 3BAKYHPYIOLIMXCH, UTO 3HAUUTENBHO YMeHblUaer CEOBOc!
JABHXKeHHsA. BosHHKaeT NMpoTHBOpeuHe: yeM OLICTPEE JIOJH CTPeMsITes
NOKHHYTb ITOMeLleHue, 34aHue, TeM GoJibUIe BPEeMeHU OHH BbIHYK 1C:1
TPATHTb Ha 3T0. OCOGEHEOCTAMH JABHIKCHHS NPH 3BAKYAUUH SIBJIAG |
Takxe HeOJaronpHsiTHOe BO3ACHCTBHE ONACHBIX (AKTOPOB  (GH |
Ii BO3MOKHOCTb BO3HUKHOBEHHSI NAHHKH,

Kak nokasslBaer MpaxkTHKA, WHAWBUAYATbHOC H KOJJEKTHBIOE 1o
BejleHHe JI0JeH MPH N0XKapax B 3HAUUTEJbHOH Mepe onpefenscotr
CTPaxoM, BHI3BaHHBIM CO3HaHHeM onacHocTH. CuabHoe HepBHOe BO3H:
AeHne MOOHAH3YeT (H3HYeCKHE PeCypChl URJIOBeKa, HO MPH 3TOM €V
eTCsl CO3HaHMe, TepseTcss CNOCOGHOCTL NPaBHILHO BOCTIPHHHMATL I
TYyalHI0 BO BceM 0o6beMe, OCKOJNbKY BHUMaHHe BCEUEJO IMPHKOH: o
K NPOHCXOAAUIMM coObTHAM. B TakoM COCTOAHMN BO3pACTACT BHYI
MOCTb, KOMA@HAB! BOCHPHHUMAIOTCS (€3 COOTBETCTBYIOLUErO dHdi .
H OUEHKH, AEHCTBUA JIOJeHdl CTAHOBATCA aBTOMATHUECKHUMH, CH/bic
NpOSBJARIOTCS CKJAOHHOCTH K MOApaxKanuio. [laHuueckue peawimy 1io
ABJASIOTCS B OCHOBHOM JHOO B (popMe cTynopa (3amupanus, obes ..
AHEHHOCTH, HecnocoOHOCTH K AelcTBUI0O), AnbGo dyru (6erz, xaor:
CKHX METAHHH, NOBePXHOCTHON OPHEHTUPOBKH B 06CTAHOBKE;.

Hceaenopanus 1nokasaaM, 4yTo OCHOBHASI Macca 3BaKyHPVIOULI:
(20 90%) cnocobHa K 3APAaBOH OLEHKE CHTYALHH K PA3YMHBIM 100
CTBHSIM, HO, HCIIBITBIBAS CTPAX M 3apaxkas UM APYr APyra, MOXKer Ho |
Aarbesl nayuke. Kpome Toro, B Macce /moael okasblBaercs or 10 a0 201,
JI0Aef ¢ BBIPAXKEHHBIMHU PACCTPOHCTBAMH HCHXHUKH, KOTOPBIE SIBJSIOL: 11
HOTEHIHAJAbHEIMH  [@HHKeDPAMH W MOI'YT OTPHUATENbHO BJHUATH i
ocTanbHyo Maccey gojaell. CKIOHHOCTh K MAHUYECKHM JAEeHCTBUAM 34111
CHT OT OPraHHU30BAHHOCTH TIPYINBL JIOLEH, ONpeleaseMOil KyJabTVPH i
ypoBHeM, OOLICCTBEHHBLIM MOJIOKECHUEM BXOASALIUX B Hee y4aCTHH Ko
Hawnbosiee opranu30BaHHLIME SIBJSIIOTCS TPYIIBL, COCTOSIIIIME H3 CHY 1
mux, pabousx U yyamuxcs, 8 HeOPTAHH30BAHHBIMHA OKa3bIBAIOTCS T
IBl JIKHL, He CBSI3aHHBIX MeXAy coboii o0wuMu HHTepecaMmu. Hesoi
He YYUTLIBaTh, YTO [0 CTATUCTHYECKHM JaHHBIM B 06llell Macce Jw 1 i
0K0JI0 3Y% uMeloT ¢uanuecKHe HepocTarku (Kagekn), 9%momedr wa
ASTCA B IPEKJOHHOM Bo3pacte, 4% — AeTH MOJoXKe 5 JaeT, KpoMe Toi o,
npumepHo 10%¢ sironeil BejeACTBYE CHCTEMATHUECKOrO MPHMEHCHHS 1¢
KapPCTBEHHBIX CPEACTB HMEIOT 3aMe/JEHHYI PeakUHIo, HeA0CTATOHH
JBHIaTeJIbHYIO CIOCOOHOCTb M JIEFKO NOLBEPIKEHBl IOKY. YKa3aHilin
26%/¢ smofell He MOryT ABHTATBCS CO CKOPOCTBIO OCHOBHON MacCChl 3t
KYHPYIOIIUXCS, 3TO IPUBOJAHT K 3a7€PKKAM B JBHIKEHHH, TIaeHiiyiu
W Jaxe MOXeT BbI3BATb IOJHYI0 OCTAHOBKY JABHXKEHHSI, UTOQ COCLH
CTBYET BO3HUKHOBEHHIO HAHHKHU.

CoBerckie # 3apyDesKHble HCCAeA0BATENH OTMEYAIOT MATh OCHOBII -
CUTyalUHH, CIOCOOCTBYIOUIHX BOSHHKHOBEHHIO NaHUKH: OrpaHHueHliix
KOJHYECTBO 3BAKYAIHOHHBIX BBIXOJOB H NyTell; HeN36eXKHOCTh BO3H i1
HOBEHHS OIIACHOCTH, IIPH KOTOPOH eJIMHCTBEHHHIM crnoco0oM craceii

200

nuagercd OCreTBO; BBIXO/ H3 CTPOS wan OJAOKMPOBKA NyTel 3BaKyalliu;
(popcupoBanHoe JABHKEHHE MAcChl JMKO/IeH, e HMEWHX HeoOXoAHMON
nudopMauny, K 3aKpbiTOMY [IyTH 3BaKyallHH; HENOATOTOBJICHHOCTD
§i HETIPOXYMANHOCTD OPraHH3alHOHHLIX Mep aAMUHUCTPalHCH GObek-
TOB Ha CJAYyudll 3BaKyaluud NPH HoxKape.

[Manuka ¥omer OBITH NPEAOTBpAl€HA COOTBETCTBYHOIUHMH KOHCT-
PYKTHEHBIMH U OOBEMHO-HJIAHHPOBOUHBIMH pelleHHsAMH TyTel sBaKya-
JULH, MepaMHu NCHXOJOIHUeCKOTO BO3AeHCTBHS, a TaAKKe 3apaHee npoay-
MAaHHHMH ACICTBUSIMH aAMUHUCTpALWH. [LJ1sT yMeHbIIEHUA NMaHHKH He-
06X0IHMO HCKII0UATh NPEMATCTBHSI Ha NMyTsX 9BaKyailuu, obecneqnBaTth

“aua'pr&Hoe oCBelleNHe, MOJACPKHBATL KOHTAKT C 3BAKYHPYEMbLIMH.

(OpraruzoBaHiOMY ABHIKEHHWIO JIOAell crnocobeTByeT paboTa  cHCTeM
OIIOBELCHHS, YKA3HBAIOMNX NOPSJI0K IBAKYalldl H NYTH 3BaKyallHH.

13.2. MapameTpbl ABUKEHHS JIOACKHUX MNOTOKGB

HecaejopaHust  mapaMmMerpoB  ABHIKEHHS  JI0JeH  NPOBOHMJHCD
BUTITHI MB/L CCCP u MHMCH um. B. B. Ky#i6uiena.

Jlsuraonmecs B OJHOM HAUPAaBJEHHH JI0Ad 00pasylor JIOACKOH
1IIOTOK, XxapakrepU3yIHACs IOTHOCTBIO NOTOKA DD, CKOPOCTBIO ABHKE-
Iist V, UHTEHCHBHOCTDIO IBHMKEHHSI ¢ M IIPCHYCKHOH CnocoOHOCTBIO yua-
vrka nyta Q.

[110THOCTS JIIOICKOrO MOTOKA COCTABJAAET KOJHUECTBO HeJA0BEK N,
PA3MEILAIONLIXCS HA eIMHHILe I/IOAAH BAKYAUHOHHOTO nyTH

D= N
F

[Tpi sBakyauup B3POCABIX JMIOAEH INJOTHOCTL MOXKET COCTaBJAATD
10—12 wen./mM2; mpu 3BaKyauuu mWKoJAbHIKOB 20—25 uesr./m2.

B HopMar npoexkTHpOBAHHS HCMOJb3yeTcss TakxKe Oe3pasMepHas
XapakTePHCTIKA IUIOTHOCTH, KOTOpas ONpelelsiercs KaK OTHOLIeHHe
nAoWain  OpoeKuHH, 3aHUMaeMoH 3BaKyUDYIOUIMMHCH, K [JIONIAAH
9BAKYALHOHIOTO MVTH:

Ni
Bl
e § ¥ { — COOTBETCTBEHHO WIHPHHA W JAJHHA YYaCTKa 3BAKYyalHOH-

HOrO MNYTH, M.

y

CpesHsid nJo1i1a/lb TOPH30HTANBHOR NPOEKIHH uenopeka [ cocras-
JsieT: s BIPOCJOro uejgoBeka B suMHed ogexae 0,125 m%/gen., aas
p3pocaoro B goMatiHell ogexie — 0,1 m?/uen., ajs noapocrka —
0,07 m2/yeu.

Buipaxeiue Benuuudbl D B 6e3pasMepHoM BHJe NO3BOJHIO CO34aTh
¢/HEY0 Tabiuiy nmapaMeTpoB ABHXKEHHS JM0Aed He3aBUCHMO OT BHJA
0JleX Il H BO3PACTHBIX TPy

7 ‘ 201



TTnoTHOCTD JIIOACKOTO NOTOKA — BAKHAH HCXOHAs xapaKkTepHcTie .

ABHIKEHHA, NO3BOJAILAA ONPEAEJHTh CKOPOCTHL H HHTEHCHBHOCTE 1B
KEHHA.

CropocTh  ABUIKEHHA MIOACH B IOTOKE 34BHCHT OT BILid i
W IJIOTHOCTH JIIOJCKOrO NOTOKa. Ta 3aBUCUMOCTh TOoKaszdaHa o
puc. 13.1 u B Buze tabanun 4 npusenena 5 Clull 11-2-80.
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Puc. 13.1. 3aBHCHMOCTb CKODOCTH ¥ HHTEHCHE-
HOCTH JABHMEHHUS 0T NJOTHOCTH JACKOTo 110-
TOKa:

1 — ropH3OHTAJBHBIH NYTh; 2 — JIECTHHIA BHH3] 3 —
JecCTHHDA BBepX; 4 — npoem
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C yBesHueHHeM MJIOTHOCTH NOTOKa CKOPOCTh IBHAKEHIS VMEeHbLIaeT-
¢ u TpU IpeiesbHOl mitoTHocTH (13220,9), xapaxrtepuoff naa cKomje-
HHST JTI0Jefl, CcoCTaBAneT: AJ5 TOPH3OHTAABHOFQ NyTH 15 M/MuH, o
AecTHULEC BHN3 8 M/MEH, IO JectHHlle BBepX 11 M/MHH. FIHTeHCHBHOCTD
ABHAKEHHST JIOACKOTO MOTOKA xaDakTeplH3yeT KOHUeCTBO MOLCH, npo-
Xogsmux uepes 1 M WIHpHHB BAaKyallUOHHOrO myTd 3a | MuH. B cBasu
t TeM, uto Koauuectso mwjeit 8 CHull Bmpancaercs He B vea., a B M?
{BmecTo N wupumeHsiercs npousseienne Nij, PasMepHOCTb HHTCHCHB-
HocTy cacayioman: [ql =m?/mM- Mun=u/Mui.
© HutencuBrocTh ABHIKCHHUA TaKKe 33BHCHT 0T HJIOTHOCTH JIOACKOTO
ROTOKA # BUAA IYTH. DTa 32BUCHMOCTL NOKasana ua puc. 13.1 n apu-
peslena b rabaune 4 CHull 1i-2-83. U3 puc. 131 puiHO, YTO HHTEH-
CHBHOCTL JBHMKeHHsT (GVHKUHOHAIbHO CBF3aHa TaK#ake CO CKODOCTBIO
ABHKEHHSI, TIO3TOMY, 3HAH HUTERCHBHOCTL, MGHKHCO ONPEASNHTbL CKO-
POCTL ABHZKCHHS, HE HMES AAHHBIX O MAGTHOCTH JOACKOTO MOTOKA.

XapakrepHo, 4TO IO Mepe VBeduuerHs TLIOTHOCTH JIOACKOro noTo-
K4 HMHTEHCHBHOCTL ABHKEHWsS! BHauaje YBEJAHUNBAECTCH, 3a4TeM 10CTH-
PUET MAKCHMYMA (g, MOCAE UETO YMEHBIHACTCH., YMeHpUIeHUEe HHTCH-
CHBHOCTH OOBSICHAETCH TEM, UTO IYTH SBAKVALHH HMEIOT Orpaniigeniyio
NPONYCKHYIO CHOCOBHOCTE.

[Ipu cxomaenmy A01el Ha Y4acThe TYTH ¢ HEAOCTATOUNGH HPOUYCK-
HOH CHOCOOHOCTBIO MAGTHOCTL JICACKOTC AOTOKA MOmeT OBICTPO VBEIU-
yuBaThes. T102TOMY VIpH AOCTHIKCHHH MAKCHMadbMOf HHTEHCHBHOCTH
Quax T@PAMET ¥ ABHIKEHHE V, ¢ NPHHAMAKIOTCH HPH YCAOBISIX [PCAETh-
HO# NJIOTHOCTH JIIOACKOTO NMOTOKA, T. e. ipn D=0,9.

3HAUEHHS (mex PABHBI. /1 FOPH3OHTANBHBIX nyTell 16,5 M/Mun, aas
JABepHBIX IpoeMoB 19,6 M/Mui, AAS JeCTHHIL NP JIBHKEHHH BHHU3
16 M/MuH 1 Opu ABRKEHHA BBepX 11 M/MuH.

MHTEHCHBHOCTL JBHMKEHUS 1[0 TOPH3CHTAJbHBIM yuacTKam MyTH
B JECTHHLIAM 3aBUCHT TOABKG OT TIIOTHOCTH HOACKOTO  HOTOKA.
Jlis MBepHBIX IPOEMOB NPH MJIOTHOCTAX JIOACKOIO MOTOKA, GAH3KUX
K npejesibHbIM, HHTEHCHBHOCTb JBHIKEHHS He SBJAETCS TMOCTOAHHON
pesnunnoli. OHa 3aBUCHT OT WIHPHHBI ipoeMa &,, (cM. puc. 13.2) u a1s
npoemoB wupuHO# MeHee 1,6 M onpejenserca no Gopmyne

Qe =2,5+3,758 3. (13.2)

TIpuyuKBl BAUAHUSA [HPHHLL NPGEMOB Ha HHTEHCHBHOCTD ABUIKCHHS
6yayT paccMOTpeHk B Ta. 14.

[TporiyckHas cnoco0HOCTH ydacTKa MNYTH XapakTepuayeT KojHue-
CTBO JIoJefi, KOTOpoe OH clNocoOeH NPONYCTHTh B €AMHHIY BpPEMEHH.
IponyckHas crnocOGHOCTb yuacTKa ImyTH B MZ/MHH Onperesasercs Kak
TponsBeieHie MHTECHCUBHOCTH JBHIKeHHsA Ha WHPHHY vyacTka:

Q=qs.

Hcnonib3ysl MOHsITHE TPOTMYCKHOH CIOCOOHOCTH yyacTKa MyTH, MOXK-
HO TOAYuuTH (GOPMYAB LA pacyeTa HHTEHCHBHOCTH JBHIKEHHS H Bpe-
MeHH 3a/IepKKH JBHXKEHHS TIPH CAHAHAH JICACKUY MOTOKOB.
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Puc. 13.2. 3aBUCHMOCTL HHTEHCHBHOCTH JBHIKE-
HHS OT IWHPHHBL ABEPHOrO npoemMa

Ecair  npoHCXOANT  CAHAHHE  HECKOIbKHX  JHOACKHX  [OTOL i
(puc. 13.3), TO npu GecnpensiTCTBEHHOM ABUZKEHHH T0/KHO COBIIONA .
CA VCIAOBHE:

Ql:ZQi“lv
qidi==q18,4qo82+q30s,

HJAH

OTKY14 = 4101+ qabs+q3da

0

o

s
o;

Puc. 13.3. CxeMa cAHAHKS JIOACKUX [O-
TOKOB

3anep:xka ABMXKEHHMA JIIOLEH B Hauasje i-ro yuacTKa HaGmoaaes.

npn
Qi<Qt'1-
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BpeMms 3ajep:KKu onpejensieTcss Kak pasHOCTb BpeMeHH 3BaKyalHy
¢ y4eTOM IPONYCKHOH CNOCOOHOCTH yuyaCTKOB NYTH:

At=1,—1;~1.

Bpems 3zBaxkyauun JIOACH 1O i-MY yuacTKy IPH KOJHUCCTBE Jr0/efl
N, u nmpesesnbHOfl NPONYCKHON cnoco0HOCTH yuacTka nytn Q,, onpeie-
Jsiercd o Qgopmydc:

Nii Nif
= =
an QU;)bi
¢ (x, -— HHTEHCHBHOCTH JBIIKEHUS JHOJCH NPH NPeiesbHOl MI0THO-
cru (DZ2=0,9), m/Mun.
AHaJoTH4HO
Nif Nii
Ti-1 == . = - N )
2Qi- Z(q-16:-1)

JAQIOBaTeNbLHO,

Ar:Nif[ Lo ! }

q”n(si 2((11"1(‘5;"’1)

13.3. Pacuer (haxTH4YeCKOro BPEMEHM IBAKYyaUHUHU

MetonuKa pacuera BpeMeHHM 3Bakyauuu, paspaboranyas MIICH
M. B. B. Kyii6biuieBa, usjoxena B npusoxennun 1 CHull 11-2-80.
Pacuer He NPOUBOAMTCH JJA5 NOMEIEHHH, B KOTOPBHIX AOIMVCKAETCH
0jilH BAKyallMOHHBIA BEIXOJ, a TaKEKe B TexX CAydasx, KOrjaa Ko.Hde-
{180 UEeJOBEK Ha OJAHH 3BaKyalHOMHBIH BEIXOJ H3 MOMEILEHH{ He Ipe-
wuiraer 50, a paccrosiuue or Haubosiee yhajdeHHOTo pabouero Mecra
o Oauxafiniero 3BaKyalHOHHOTO BHIXOJA Re TNpeBHikaer 25 M.
B cnenuanuzupoBauHex U orpacaenblx raasax CHull Bmecto pacuera
MOTYT IIPHBOAMTBCS TaGJaUIBI 1 HOMOrpaMMbl, VIPOHIAIOLIHe ompefe-
Jlenre pasMepoB nyTell spakyauni, OJHAKO HEOOXOAHMO, 4TeDbl TaKHe
rafarnsl paspabaTeBasiCh Ha OCHOBe PACueTOB BPEMEHH 3BaKyalHu.

Tlepes TeM Kak BHIIOAHATL pacyer, HeOGXOMHMO BeCh NyTH 3BAKya-
WK JI0Zed pa3/leqHTh Ha OTAeJbHbIE pacyeTHEle Y4aCcTKH MyTd. 3a Ha-
YOJILHBIH YY94CTOK MPHHUMAETCS TPOXOJA MeXKAy palouuMd MecTaMH,
0fopyaoBaHueM, psjiaMu Kpeces i T. 1., HanboJee yAaJeHHBI! OT 38a-
KYAUHOHHOrO BBEIXOAA. IIpH onpeneseHny IPaHHL HNOCACAYIOLIHN YHACT-
KOB Ha MYTH ABMMKEHHd K 3BAKYallMOHHOMY BEIXOAY HCXOAAT H3 TOrO,
Wro B mpejesnax pacyerdHoro ydacTKa MYTH He JOJIXKHA H3MEHAThCS
NnpydHa MyTH M He JOJIKHO ObITh CAHSHAY MOTOKOB. TOMBKO MpH TAKHX
YCHOBHSIX MOXKHO NPHHUMATH HHTEHCHBHOCTL ¥ CKOPOCTH JBHMKEHUS M0-
¢TOSIMHBIMH IO BCe# IJHHe YyYacTKa. YUacTKaMy NyTH SABJSTCA NpO-
XOJLbI, KOPHIOPE!, ABEPHBIE TPOeMH, JIECTHHYHBIE Mapliy, TaMOyphl
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v T. A. [1o mpoeKTy H/JH B HAType OIpelNe sIoTCA pasMepbl Kax oo
ydacTxa (WIUpHHA K AMHHZ) IO HX HCTHHHOMY 3HaueHuo. Hampumop,
WIMpHHE [BEPHOTO OpOeMa ompelessieTcs 3a BHIYETOM JBEPHOH KOpon
KY H BBICTYNAIOIUHX uacTed ABepH, eCyaH oHH uMetorcs. Jauna nyrn

poii pasmewen npoeu, meree 0,7 m. Hlupuna Kopugopa npu oTKpbita
HUM JBepeH B CTOPOHY KOPHAODA MPHHHMAETCS ¢ YYETOM TOTO, 4TO Anc
p¥ GakTHYECKH YMEHbINAIOT UIHPHHY SBaKyalUHOHHOro nytu. I1pu o

CTOPOHHEM PRACOJIOMKEHHK ABepeil UNIHPUHA KOPH/IOPA YMEHBILACTCH i

HOJIOBHHy HU/IPHHB{ ;’[Bep”, a HpH ABYCTOPOHHEM — Ha IHHI)HHy ,18‘{‘5‘1!
(puc. 13.4).
2
’, 5y n,
! N ¢ Il
Fy ) %i‘?
o i B e i C G~ B
o 4ol
B
o

Prc. 13.4. Onpenenense pacueTHOH HIIHPHHBI KOPHIOpA:

4 —- 1pu HRHOCTOPOHHECM pacUoOJIOKeHMM aBepefl; 6 — NpH ABYCTOPOHHEM
PACTIONOKCH AN ABapeii

Junga myTH 110 JIECTHHLE ONPefesNseTcs KaK cyMMapHas JiuHa .
Maplie#l M NJOUIAA0K H MOXeT OBTh NpHHATA PABHOH YTPOEHHOH p .. :
HOCTH OTMETOK MEXKAY BXOJOM Ha JIECTHHIY M BEHIXOAOM U3 Hee,

MeroauKa pacuera BpeMeHH 2BaKyauul 3aKII03aeTCsl B CJAEAYIONMI: 1

Pacuernoe BpeMs 3Bakyaluy ONIpeJesfdercss KaK CyMMa BpeMclin
JBHKEHHS JIOJACKOTO MOTOKA MO OTHeMbHBIM Y4acTKaM OT Haubo.i ¢
VAAJeHHBIX MeCT DasMelieHusl JAeH A0 35BAKYANUOHEOTO BHIXO!
ITo ycnosuio 6e30MaCHOCTH pacyeTHOe BpeMs 3BAKYALHHM He J0JK o
TpeBHIaTh HeOOXOAHMOe:

Tp =27, Ty (139

B cooTBercTBHH ¢ peasibHOW MAAHHPOBKOH 3AaHUA U TpeBOBaHUS 1
crnenya/au3upoBanbix rias CHull HeoOXOZUMO OUEHHUTH 3arpyxen
HOCTb BHIXO/IOB MPH 3BAKYAINH U PACCUHTATE BPEMS 3BAKYAIMH MO Han
6os1ee 3aTrpYKEHHOMY 3BaKYallHOHHOMY BBIXOY.

BpeMsa [IBHKeHHd JIOJCKOTO MOTOKA HA OTAEABHBIX y4aCTKaX My ti
onpejenserca no dopmyJie

7= b (13.1)
Vi
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3HaueHne CKOPOCTH JABMMKEHHS JIOJeH Ha TepBOM yd4acTKe NyTH
oupenensierca no tabdsa. 4 CHull 11-2-80 waw no rpaduxy na puc. 13.1
B 3aBICHMOCTH OT IVIOTHOCTH IOTOKA:

Dj== — (13.5)

Ha NOCJACAYIOWIUX y4aCTKaxX CKOPOCTh OIpeaeiAeT s 110 TEM XKe Tad-
JIMIIE H rpaq:HKy B 2aBUCHMOCTHU OT HHTCHCHBHOCTH ABHXKCHUA, KOTOpad

. BBIYHCTAGET AL

OpY H3MEHEeHHU UIMPHHBL y4acTKa 03 CJAHAHHS JI0OICKUX MOTOKOB
no dopuvae

qi:&ﬁi , (13.6)
8,
IpH CTHAHHE HECKOJBKUX JII0ACKHX IOTOKOB N0 hopmMy.ie
(o8-
8,

Cal HaBJeHHOe 3HAYeHHe WHTEHCHBHOCTH BHXKEHHH MpeBHUlaer
MAaKCHMAaJbHO [JOTNYCTHMOE 3HAUEHUE (may, TO STO O3HAUAET, 4TO HA
y4acTke 00pasyercsi CKOIJIeHHe JIIOAeH, NMpuBodLiee K 3a1epxKKe 1BH-
)eHus. B 3T0M caygae HeoOXOANMO YBEIHYNHTD LUHPHHY yYacTKa 4O Ta-
KO¥ BeJHUHHB, TPH KOTODOH CKOMJenue He obpasyercs:

gﬁl'"lﬁi_l>

3 J—
6 i 7
Qmeax

(13.8)

Eciu 1o 3KOHOMHYECKHM W TEeXHHYECKHUM COOOpaKeHHsIM yBejuue-
fiue IHPHHBE Y4ACTKAa HEBO3MOXKHO, pAcCUeTHOe BpeMd 3BaKyaluu onpe-
IeNsieTcsl ¢ yueToM 3aePKKH ABHKCHHA, BOSHHKAWUIEH liepel rpaHu-
el i-ro yyacTtka:

L

Viap

Ti:

- +At, (13.9)

rfie Vg, — CKOPOCTb ABHIKEHHs NpH Tpegeabholi mnotHoctd (D20,9);
M/MuH; At;, — EpeMs 3a/epPKKH ABMXKeHHs Ha i-M yyacTke, MUH.

Kak ObLIO MOKA3aHO BHILE,

Asi::Nif[ Lo 1 e } . (13.10)
QupO1 2((11-:‘51-1)

CxeMma K ONpeIeNeHUI0 PACYETHOTO BPEMEeHH 5BaKyalluu NpHBefeHa
na puc. 13.5.
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Pue. 13.5. Cxema K onpeleneHnio pacyeTHOrO BPEMEHH 3BAKYalLHH

Mipumep. OnpesennTy pacueTHoe BpeMs IBAKYaUHH JIOJEll U3 32713 YHHBEDCAJIBH
Marasuna, pacroJoXkKeuHOro Ha BTOPOM 3Tazke. 3aJ COCTOHT H3 JABYX OAMHAKOBEIX Ce:
uuil, B KOTOPBIX TOProsoe o60pynoBande pacloJOXKeHO psiamu (puc. 13.6a). Qbbex
Kaxao# cexinn 3300 w3 nyowann cekuun 782 M? mioliagb, 3aHAMAeMas oBOPYAC
BanueM, 200 2. IlHpuHa mapileil JECTHHYHHX KJETOK H jJBepefl BXOAAa B JeCTHHIHY::
KaeTky Ha ortmerke 3.60 uw BHXOJa u3 Hee Ha otMerke 0.00 pama 24 wm. 3aamm
II cremenH OrHeCTOIKOCTH.

Pemenne Anamusupys NAaHHPOBKY YHHBEDMAra, OTJHYMAIOMYIOCH CHMMETDHC
NPHXOAHM K BBLIBOAY, 4TO JOCTATOUYHO BHINOJHHTb PAcCueT BpeMeHH JSBAKYAUHH AJis
OAHON ceKuMH, Haupumep, cexuuu L

[lyts sBakyauun ot HanGoaee YAANCHHON OT BRIXOAA TOUKM A 1O BMXOAA HAPYH:
NOApasfessieTcs Ha BOCEMb YYACTKOB, B IIpelesax KOTOPHIX INHpUHA TyTH H HHETCH
CHBHOCTb ABHXKEHH$ MOI'YT OBITh NPHHATH HEM3MEHHbIMH. JIIOACKHE NOTOKH M3 MpOXo
JIOB CJHBAIOTCS ¢ TMOTOKOM, ABHTAIOMIHMCH 1O COODHOMY INPOXOAY, H HAlPaBASIOT:
yepes JIeCTHHYHYIO KaAeTKy mapyxy. lllupana KaXaoro M3 WECTH HPOXOJ0B 2 M, ANHH.
HX, BKJIWOYas NyTh ABHAKEHHH OT CTeHHl, cocTamiseT 42 M. YuacTku 2—6 UMEIOT AJHi:
no 3 M H IWHpUHY 4 M, yuacTok 7 MMeeT AaHHy 2 M u wmwupkuy 4 m. ua pacyera He
06XOHMO 3HATH BO3MOMKHOE KOJUUECTBO Jwfed B ceknuy, Coraacno raase CHull n.
NPOEKTHPOBAHHMIO MAarasdHoB, Ha 1 yenoBeka mpuxoautca 1,35 M2, ciemoBaTeibhic:,
pacueTHoe KOMHYEeCTBO Al0jel cocTaBaser

N= PC“‘H . 182 =579 yen.
1,35 1,35
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Puc. 13.6. Pacyerusle cxeMbl NIaHAPOBKH yHUBEpMara:
a4 - HCXOAHan; § — lIGPP[)a()OTaHH‘d‘K no pesyJabraram pacueros

Cp(‘ll}{ﬂﬂ NJOTHOCTE JIACKOro motoka, paSMEILl@HHOI‘O HAa 1J01main cexyud 3a Bol-
HOTOM fJIoulanu O()()p_\'AOBHHH?IJ
3 579-0,125
D = N - ==0,12.
or F 782200

cern, T odup

BrCHUB HCXO0JIHBlEe JaHHBe, MPHCTYIIAeM K pacueTy BpeMe€HH NpOXOACHUA KaxK-
JOro yqacTtika NyTH.

VYuaeroxk 1 (mpoxoa): Dl:DCp:O,lZ no rpaduky na puc. 13.1 q=9 M/mun;

{ 42
=7 fvut, t= == ==0,56 wMuu.
vi=T75 m/mnn; i o 5
{ 6 9.2 . ) .
YuacTok 2 (pacuippenie myTH): (3= ——é-——: -4~~ =45 M/MHH, 0 rpadHKy
. y
na puc. 13.1 vo==100 M/MHH; To= —BO—— =0,03 muH.

YuacTor 3 (CAHSIHHe MOTOKOB): ApHHHMAaeM, YTO BO BCEX WICCTH MPOX0Jax JIOL-
CKHe TOTOKH JIBHIKYICA C OJUHAKOBOH HHTEHCHBHOCTBIO Q1==9 M/MHH. Torza

45. . 3
- qgéz"}"qlé] : 45.44-9-2 2220 M /MHI; V3 =75 M/MUH; Ta== ——"_— =0,04 MuH.
’ 8 4 75
Vuactok 4 (CAUSIHHE OTOKOB):
Q= et ad, = 94192 ==13,5 m/Mun; vi==48 m/mMun;
() 4
=" =(,06 Muu.
Yuactok 5 (CAHsIHHE NOTOKOB)!
A4ds+q16, o 13,5-449.2

(s== ® 4
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CJ[Q,QOB&TQJ'[M{O, Ha y4YacCTKe 5 #H tem GoJjee Ha ydyacTkax 6 1 7 BO3UHKACT CKOMA

HHe, TIPHYeM UIHPHHA YYAcTKOB 5, 6 ® 7 ONHMHAKOBA I COCTABJSET 4 M, a CymeHHe

JARMHTHDRYIOLIHM OPONYyCKHYIO C0COGHOCTL 33aKYauuoOHHOI O NyTH, ABJAAeTCH

npoeMe.

Bpeus 3Bakyaumu no ysactkaMm 5—7, Ha KOTOPHIX ¢ OCHOBHEIM HOTOKOM CJIMBANY

Cqd TPpH MOTOKA H3 MPOXOAOB ¢ YUETOM 3a0€PKKH OBHXEHHUA Yy JECTHHUYEOrQ Mapili:.

pPaBHO:

e TN <_1__ _ i -
Vnp qZ}pGM Q464+3q36[
8 ) o 1 1
— $579.0,125 ( . — ):0,53+3,53 = 4,06 M.
15 \ 7,224 13,5~4+3»9~2/
Pacuernoe speMsi 3Bakyaluy Juofel U3 3ajia T, = Y1, =528 mug > v =17 uu

HeoBxoaumoe Bpems 3BaKyauud onpeienadnocs no rtaba 5 CHull 11-2-80 o,
obpeMe zana 6600 M3 '

IlpumMep Bapuanta, nepepaGoTaHHOTO ¢ UEbl0 obecmeueHus Goo
OnacHOH 3BaKyaluH JIOJel, NoKasaH Ha puc. 13.60. B sToum Bapuany
W3 KaXKJCH CeKUHH NPEeIyCMOTPEHO /1BA 3BAKYAUMOHHBIX BBIXOLA HIMDH
HO#t 110 2,4 M Ha HapyxKHbfl 6adkon. HlupuHa GarkoHa NpUEITA PaBHA!
4 M 17 TOTO, 4TOOBI Ha HEM MOXKHO OBLIO Pa3MECTHTh BCEX BAKYHPYH)
WEXCSl, TIPH 5TOM HA KAXKIOTO Ue/IoBeKa MPUXOAHTCs OKONo 0,4 M2, uti:
B /B2 pasa MpeBblIaeT YCTAHOBACHHYIO HOPMY IIOW{AAH JJIsi pasrpy
30UHBIX TIOLIAL0K, paBHyio 0,2 M%/uen. C 6ankoHa Ha ypOBeHL 3eM. -
BeNyT 3BaKyalUHOHHBE JECTHHIB UHPHHON 1o 24 M ¢ 06eHx cTopo |
saanusg. OnpenenuM pacueTHOe BpeMsi 9BAKYALNH Yepes 3BAKyalHo!
HBIH BeIxOA A. I'paHHMUBI 30HB pasMelieHHS BAKYHPYIOLLAXCH Uep( :
5TOT BHIXOJ, MOKA3aHBl INTPHXUYHKTHPHBIMH JHHHSMH, UHPHHA 30HI
cocTaplisteT 8.5 M.

Yuactox 1 Tako#l Ke, KaK B NPEIb/IYILEM BaPHAHTe MAAHHPOBKI,
c/ieloBaTeNbHo, ;=9 M/MuH; T;=0,56 Mun.

Vyacroxk 2 xapakTepusyercsl CJIHSHHEM Tpex JIOJACKHX IOTOKOB H s
NpoxXoACE B COOPHOM NPOXOJe HPH ABHKEHHW K BHXoAv, WMHTeHcus

3

TU0 993

HOCTh JIBHXKEHHST Ha 3TOM VYACTKE: (o= ! =TT =
5 b2 8,5

==6,3 M/MHUN; NPH TaKOH HE3HAYHTEJbHON HHTEHCHBHOCTH NBHIKEHH:

Vo==90 M/MHIH, To==

=0,04 Mnu.

JBepHoit mpoem:

297 6,3-8,5
Qun= =
QIXB 2~4

=223 M/MUH > Q== 19,6 M/MuH.
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> P Mapi;
JeCTHHUM WHPHHOW 2,4 M. JTO OOBACHAETCH TEM, YTO HHTEHCHBHOCTL ABHMKEHHH I

CKOINICHHH TIO Maplly JieCTHHIBLI MeHbUIe HHTEHCHBHOCTH JIBHXKEHHS B ABepHG v

Hepen asepsMu 06pasyercs CKOMIEHHE Jioied ¢ 3a0CPKKON JABHIKe-

Hisi. Bpemsa 3afiepkKu:

A’E:Nmf ( 1 -~ 1 ) =
qnn.npﬁnu q_)éZ

i
_ _5_;2‘ 0,125 (w 1 _ “-A-,‘;‘>:1*% MHH.

8,5-2,4 5,5 8,5

Pacuerdoe BpeMsl 3BaKyaluH
1,=0,56-+0,04-1,08=1,68 mur <, ==1,7 MUH.

Venopue 6e300acHOCTH IIPH HOBOM, nepepaboTa4HHOM BapUaHTe n.ja-
HHPOBKU COOJIOAETCsi, HPOEKT COOTBETCTBYeT TPeOOBAHHAM CHull
B gacTu ofecnedeH s CBOEBPEMEHHON 3BAKyallHl Jonell Ha caydal no-
xapa.

13.4. Pacuer HeeOXOAMMOTO BPEMEHH 3BaKyauuH

Heob6xopuMoe BpeMs 3BaKyauuu — BpPeMsi, 110 HCTCYEHUH KOTOPOTO
[pH Homape Ha ypoBHe pabouell 30HBI MOMBASIOTCA ONACHDIE JUIS HKH3-
HH 4 3JI0POBRA J0Jed PakTopsl Hoxapa.

s onpeneneHus HeoOXOAHMOrO BpeMeHi 3BaKyallWH HAA0 3HATDH
KpUTHUECKHE 3HAUeHHH ONAacHbiX (AaKTopoB MOXKapa i, KpoMe TOro,
yMeTh OlpeLeATh BpeMs NOABJeNHs STHX 3HAYEHH{l IPH MOKape.

K uucay omacHHX (aKTOPOB HO2Kapa OTHOCHTICs TeMHIeparypa cpe-
ABl, Jy4UCTbie HOTOKH, TCKCHYHBIE TMPOAYKTHl FOPeHls 1 MoTeps BULH-
MOCTH BCJeACTBUE 3a/bIMJIEHH.

Temneparypa cpenbl. Haunboiplllylo ON4CHOCTh IPEACTABJISIET BJbI-
XaHHe HarpeToro BO3AyXa, MPHBOAAIIEE K HOPAKEHHIO i HEKPO3Y BEpX-
HHX JbIXaTeJbHBEIX TyTeH, yAylbio ¥ cMepTd. Tak, BO3neidCcTBHE Temie-
patyps cshime 100°C mpuBoauT K mOTepe cozHaHus 1 ruleid uyepes
HECKOJIbKO MuHYT. OnacHbl TAKXKe 0XKOTH KOxH, HecMoTpst Ha Oosbiine
ycleXH MeMMOMHBL B JIEUCHHH OJKOPOB, He/IOBEK, MOJY4MBIIMH OXKOTH
11 crenenu ma 309 noBepxXHOCTH Teja, MMeeT MaJjs LIAHCOB BHIXKHTB.
B ta6a. 13.1 npuBejeHa 3aBUCHMOCTbL BPEMEHU IOJYUCHHS OKOTOB
IT cremenn OT TeMIepaTyphl Cpeibl.

Tabauna 3.1

Temneparypa cpeast, °C ‘ 1093 '371»:—482 ‘ 176 k 100 l 71

BpeMst nosyueHus OXKOroB
Il creneny, ¢ <1 3 7 15

14* 211



HcenepopanuaMy, nposedeHneiMy B KaHasie, yCTaHOBJIEHO, YTO Bo
BJIaXKHOH arMocepe BTOPYIO CTENCHb 0XOTa BHIZBIBAET TeMmepaTyvpi
55°C npu BoszefictBuu B Teuense 20 ¢ u 70°C npu BO3MEHCTBHH B To
ueHne | ¢ u uTO B yca0BUAX Noxapa Temmeparypa 69—71°C mpu Bpe
MEeHU 3KCHO3ULHU HECKOJbKO MHHYT SIBASNETCS ONACHOR ANS YeJSOBeK:.

Jlyyucrbie noTOKKH. B HEKOTOPBIX c/yuasx OHacHOCTb AJS JIOAel Mo
TYT IPEACTaBJSATh JYUHCTHe NMOTOKH. KccienoBaHusiMu yeTaHoBACH
YTO HpH N0XKape B CHeHHICCKOH KOpOoOKe 3DeJUIHOr0 [PCANPHATI
JYYUCThie MOTOKH MPEeACTABIAIOT ONACHOCTb AJs1 3pHTEel TMepPBLIX pr
10B maprepa yxe uyepes 0,5 muu noxkapa. Eule 60abinas HHTeHCHE
HOCTh AYYHCTBIX MOTOKOB Ha0/I101aeTcsi NPH NOXKAapax TeXHOJIOFHUCCKH -
VCTA4HOBOK. B HeKOTOpBIX CAydasix yeloBeK Ge3 CHEeLHaJbHBIX CPeact
3aILHTHI HE B COCTOSHHUH NPHOJNU3UTBCA K TaKUM VCTAHOBKaM O
10 M. OmacHble 9 4ejoBeKa 3HAUEHHS JYUHCTHIX MOTOKOB NpPHBEC
Hel B Taba. 13.2,

TaGauna 13
Hnrencusnocts
TEMI0BO# 840 | 1400 2100 2800 3500 7000 | 8750
paanauuu, Bt/m2?
Bpems nepenocumo-
CTH, C 360 150 | 40—60 30—40 10—30 |5—11] 3—&

Toxcuunple npoaykrul ropenus. [Ipi moxapax B COBpeMeHHbIX 31
HUSAX € OpUMeHEeHHeM IOJHMEPHBIX M CHHTeTHUeCKHX MaTepHasoB Hi
YeJIOBEKa MOTYT BO3JAeHCTBOBATb TOKCHUHBIE MPOAYKTBI ropenus. Xov:
B NPOAYKTax roperns Hepeaxo cogepxHuTrcsi 50-—100 BHAOB XHMHUuC
CKUX COEJHHEHHUH, OKa3bBAIOIHX TOKCHYECKOE BO3jeHCTBHe, 10 MHe
HUIO OOJBUIMHCTBA YYEHBIX PA3HBIX CTPAH, OCHOBHOH NPHUMNON rube
JI0ell mpH ToXkapax sBJSETCs OTpaB/eHHe OKHCBIO yraepoia.

Oxuco yraepoga (CO) onacHa tewm, uto oua B 200—300 pas Jyuiic
pearupyer ¢ reMorJIoOHHOM KPOBH, ueM KHCJAODPOJ, BCAEIACTBHE uer:
KpacHbBle KPOBSHBIE Tesablla YTPAdYHBAIOT CHOCOOHOCTh CHAGKATh Opra
HH3M KHCJIOPOJAOM. HacrymaeT KHCIIOPOAHOE TON0aHHE, THIOKCHS TK
Hefl, TepsieTcs CHOCOOHOCTb PacCyx1aTh, 4e/NOBeK CTAHOBHTCS paBHe
AYIUHBIM H 0e3y4acTHBIM, HE CTPeMHuTcsl n3ferkaTh ONACHOCTH, HACT)
naer OleleHeHHe, TONOBOKPYXKEHHe, HADYIIEHHe KOOPAHHALHM JABHAKC
HH$, a IPH OCTAHOBKE [BIXaHHA — CMEPTh.

CieayeT OTMETHTh, UTO B KAYeCTBE KPHTHUECKOrO 3HAYeHus onac
Horo (Qakropa Ioxapa Heaeco00pA3HO HPHHUMATH HE CMepTedbHo
0TacHOe 3HAYeHHe, a Takoe, IPH KOTOPOM NPOHCXOIHT HOTEps CHocoH
HOCTH K JBHAKeHHI0. OpUeHTHPOBOYHEIE KDHTHUECKHE 3HAYEHHUS OITacHb!
($axkTOpOB TOXKapa mpuBeleHH B Tada. 13.3.
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Tabnuua 13.3.

Kpuruueckoe
Onachble dakTopbl noxapa PasmeprocTb l HAveIHe
Temnepatypa Cpeabt °C s‘ 70
JIyuncTeie MOTOKH Br/m? 1 3000
Kosdduiieur ocnabieHus cpeibl M1 0,46
KoHuEeHTpalHsl BeuwlecTs B BO3AYXe: r/m?
LHaluCTeil BOAOPOL 0,2
docren 0,2
OKHCJB a30Ta 1
CepoBOaOPOL 1.1
XJOPHCTHIT BOAOPOA 3
OKHCb yTJIepoj1a 3,6
CepHUCTBIT aHTHAPHI 8
JABVOKHCD YINIepoad 162
' 214
KHCAOPOA (o 15%)

Hcxoas u3 3THX CoOOpaxKeHui, KPUTHUECKYI0 KOHLEHTPAUHIO OKHCH
yrjiepojia B BO3Ayxe CJjelyer NpUHUMAaTb paBEIoi/’I 3,6 /M3, Ilpu rako#
KOHLIEHTPALHH Yepe3 HeCKONbKO MHHYT BO3JEHCTBUS TEPETCs KOOPIH-
HAIUS ABUIKEHUH H 3BaKyaliusl CTAHOBHTCS HEBO3MOKHOH.

[osbilieHHAasT OMACHOCTh OKHCH yTJepofa OObsCHAECTCS He TOJbKO
¢¢ BBICOKON TOKCHYHOCTBIO, HO Ta&KKe OTHOCHTEJIbHO OOAbUIOA KOH-
HeHTpalned B mpoaykrax ropenust. [lo jaHHBIM ANOHCKHX YUeHbIX,
OKHCH yriaepoia Ha moxapax o6pasyerca B 10-—40 pas bosplie, uyem
Gofee TOKCHYHOIO LHAHHCTOro Bojopoaa. B 50—80% cayuyaes rubenb
Jojefl Ha MoXKapax BBI3BIBAJach OTPaBJeHHEM OKHCbIO yriepoia u fe-
[OCTATKOM KHCJ0pO/Ja.

OnHako UMEIOTCS OCHOBaHUsI MOJarath, YTO H APYTHe [POJLYKTH!
FOpEeHHst MOTYT TaKkKe MPeACTaBJsATh OMACHOCTb A4 XKHU3HH 4€TOBEKd.
IIpu cueHKe ZOCTOBEPHOCTH CTATHCTHYECKHX JAHHBIX HeJb3si He Cui-
TaTbCA C TE€M, 4YTO B KPOBH MOruoOUInx peaKOo HaxXOoAAT IIMAHUCTHhIH }}OHO-
POJL H XJIOPHCTBIH BOJAODO/, TAK KaK OHH Uepe3 CPABHHTENbHO HEDOMb-
moe BpeMsi HefTPAaJH3YIOTCS OPTAaHH3MOM MM BBIBOAATCS U3 HETO.
[ {HaHHCTBI BOAOPOAL H XJOPHCTBI BOAOPOJ MOXKHO OOHAPYXKUTh TOJb-
KO TIpU 3KCTPEHHO BHIIIOJHEHHBIX HCCAeIoBanusX. Tak, IpH UCcsie/loBa-
HHH TPYIIOB M3 UHCJa XKePTB TOXKapa B yHHBepMare T. Ocaka CGobuio
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yllanup.acto, 41U KOHUCHTPAIHA LU B TeMOrJ0DHHEe KPOBH COCTABIH.
45%, uro GBLIO HHKe CMePTeIbHO| KOHUEHTPalliH, pasuoi 60% . O
KOG B OpraHax AbIXanust ObIn OOHApyeHbl HHAHNCTHI BOJMOPOL H Af:
[He TOKCHUHbBIE BeLleCTBa, B PE3yJbTaTe CUHEPIHYECKOTO ACHCTBHS e
TOPHIX cMepTedbHag koHuenTpauuss CO B reMorsioGHHe MOXKET CHH3HT I
cs g0 20—309.

Xnoprcteii 5ogopos (HC!) BhsEIBAaeT OTEK Tpaxen W JierKHy, pit
ApazaeT r/iasa u JbXaTejbHble NYTH, MOMET BBIZBATH CCPLE3HbIE Tt
BPEXACHNA CHancToR 00040uKl. B pe3yabrare HOSB/SIOTCH KIKCH:
B TPYIH, CHA3ME [OJOCOBCH INCIH, HEBO3MOKHOCTb Abixains. Cuep:.
HACTYIIaeT OT YAYIbS,

Huanuersilt sBojoposx (HCN) — nmaudosce TOKCHUHOE BCLLECTD:
BBLAEJISIONlCECH Ha NoXapax. Ero jeficysile 3ax/I0HaETCH B IPEKDALLL:
HHUH J0CTYIIA KHCAOPOAa B TKaHH OPraHil3Ma, B PesyabTare Hero ocla:
JAETCs CepAcHHas AeHTIRHOCTE H 3aTPVANIETCS AbiXaHiie.

Hegocratok kucriopoga (Oj) UPHBOAMT K YXYALIEHHIO BHIATe.!
HBIX (QYHKUKFA Opranusma. lipy xoHueHTpanui kucaopona 9% cmepi .
Hacrynaer yepes o MuH. OAHAKO HAPH ONpeesSeHid KPHTHYECKOT KO
HeNTpanuy HeoOAQIUMO NPHHHMATL BO BHUMAHHE YXYIIICHHe XBUI:
TeNbHBIX QyHKUHHA # YBeJHYCHHEe KOJMHUeCTBA BJIOXOB, KOTODOE CBAL:
HO C YBEJHYEHHBIM [IOMJIOUIeHHEM §oJiee TOKCHYHBIX ra3on. 3HaunTtet:.
HOoe yvalleHHe Ty/bCda W YMCJla BAOXOB, OBICTPaS VTOMAAECMOCT.
Hapylwierie KOOPAHHALHN JBHMEHHN H VYMCTBEHHOTO COCPESOTOUeH:
HACTYNaT [PH KOHIEHTPAUMUH KHCAOPOAa B BO3AYXE, paBHon 15%.

Hsyokuce yraepora (COg) BBI3EIBAGT CMEPTb uepe3 HECKOJIbk
MHHYT IpH CPaBHETEIbHO G0MblIOR KOHLeHTpanuu 8—10%, korope
PEIKO NosiBAsiercs npy noxapax. OAHAKO ¥ NP MEHbIIHX KOHLEHTD.
HHSIX ABYOKHCh Yraepo/a MPeACTaBIdgeT HeKOTOPYIO ONaCHOCTL B CBA4:
¢ TeM, UTO BHI3BIBaeT ydailleHHe JAbixaHusa. Tax, yxe npu 29 CO
Jacrora AbIXaHHs ysesjuuuBaercs B 1,1 pasa, a npn 6% — 8 1,6 pas:
YyalueHHe (BXaHUs IPUBOAUT K VBEJHUCHHIO MOTVIOUEHHS OPraHu3M O
TOKCHUHBIX TPOAYKTOB TOpEHHS.

[loreps BMAMMOCTH BC/IEACTBHe 3aAbIMJIeHUs. KpaTKOBpeMEHHOCT:.
nporecca 3BakKyaluH oOecleyHBaeTcs JIKIb Npi GecnpensTcTBeHHG:
ABHXKeHHH JoAed. Bo BpeMsi IBMKEHHS JIOJIH 006S3aTeJbHO I0AXKI:
YEeTKO BHAEThb HJHE 3BAKyalUHOHHBlE BLIXOJBI, HJIH YKa43aTeAd BHXCIO!
Ilpu moTepe BHAMMOCTH OPraHH30BaHHOE [ABHIKEHHE JIIOAEH HAPYLIAET
H CTaHOBUTCY XAOTHUHBIM, KaxXIbH UEJOBEK, NO-BHAHMOMY, Oyic:
ABHTaTbC B NPOU3BOJILHO BHIODAHHOM HampaBjeHHH. B pesyabrart:

NpOoIece 3BaKyalHH 3aTPYAHSACTCS HWJIH JaXe CTAaHOBUTCA HEBO3IMO K
HBIM.

HeiM  obsazaer (H3HOJOTHYECKHM M NCHXOJOTHUECKHM  BO3I1éli
CTBHEM Ha uesqoBeka. QPHIHOJOMHYECKOe BO3LCHCTBHE 3aKJI0YAeT(:
B TOM, YTO Ha YaCTHIAX IBIMA KOHAEHCHPYIOTCS TOKCHUHBIE Tashl, KOT(:
pbie monajlawTt B opraHusM. [IpH BABXaHUK I'YCTOrO ABIMA XJOOLHA Ch
KB MOIYT 3aKyTNOpPHUTh AbXaTedbHbe QHALTPH, CKONJEHHE IbIMA B 1€
KHX NPenATCTBYeT HOMJIOIIEHHIO KHCIOPOAA B HPUBOAUT K KUCAOPOLHO
My rojoaannioo. Kpome Toro, 1bM OKa3blBaeT pasipajanouiee BO3AEI
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CTBHE HalJ123a H BEpXHHE AblXaTeJbHBle MYTH, YMEHbUIAeT BHIHMOUTH,
YTO 3aTpyLHIET JAHG0 BOOGLLe HCKAIOYACT OPHEHTALMIO 3BAKYHPYIOLLNK-
s Ha NyMX 9BaKyauun. DTO BBI3LIBACT CTPAX, HEYBEPEHHOCTH H laKe
IAHHKY.

TcuxerornticcKoe BO3AeHCTBRe IBIMa 3aK/I0NACTCH B TOM, UTG A0/ U
OTKA3LIBAOTCS BCTYNMHTH B 30HY BHAHMOrO AbIMa 1axke B TEX caydadx,
KOT[La CHAOCTATOUHO pasfaB/eli ¥ OTHOCHTEAbHO Ges30naceH,

B ycoprsax Mmo)kapa Ha 4eldoBexa MOTYT BO3/eficTBoBaTs H
4 HECKOMKO onacHHX GAaKTOPOB MHOXKapa; TaKoe KOoMOHHNDO
BO3/IEHCTIHE MOKET OBITh CYMMapPHBIM, CHHCPTHHCCKEM H AHTATOHIT
YECKHM. .

[Ipu (yMMapHOM BO3IEHCTBHE PE3YABTAPYIOUlee BO3AERCTBHE wTac-
HBIX GAKOPOB  pPaBHO  CyMMe BO3JICHCTBHI  OT/Ie/bHBIX DaKTHDOE.
Mpumepw aasercs copmectroe posfeficrnue CO, COs, nenoctatka
O v noBILICHHOH TeMnepatypbi. [ToBHIIEHHAR TEMIEPATYPA BHISHIBALT
yBeJuuelie TOKCHUUOCTH  OTAENbHBX  BEULeCTB U YBEIHIHBACT oriac-
HOCTb OTyMeHbllenus KOHUEHTpauuH kucaopoaa. HecaenoeaHitamu
1A JKHBOHHX YCTAHOBACHO, YTO MPH YBEJHUCHHH TEMOEPATYPhL CEEPX
HOPMaIBION B 1BA Pa3a KOHUEHTPallHs OKMCH Yr/Iepona, UpH KOTOPok
Hapyagcs KOOPARHAUKS IBHIKEHHH, yMeHbillaeTcs B 6 pas.

Chilgruieckoe BO3JIEACTBHE — 3TO COBMECTHOe BO3/EHCTBHE Pax-
TOPOB, IPEBOCXOJsIIEe CYMMY OTAEJBHBIX BO31EHCTBHH (axTopos
(unornas 10—30 u Goxee pas). Tak, Hec/IeOBAHNAME HA KHBOTHHIX
YCTAHOBIEHO, UTO TAKHE HeoMacHbie B OOWUHBIX VCJIOBHAX (axTOPH,
Kak Temiepatypa 43°C, koHuenrpauus kucaopona 17% u OKICH Yivie-
poga 001%, cranoBaTcs CMeEpPTE/IBHO ONACHBIMH TIPH n06aBJACHUH
SIHUTGIKIO MAJABIX KOAHYECTB OJHOTO H3 CJACAYIOUIHX TPEX ra3os: CEpHH-
croro amuapuaa (SOq), asyorucn azoTa (NOg) mau nHaHHCTOro 200~
pona (FHCN).

K cokatenHIo, uccaeloBaHus CYMMADHOTO U CHHEPIAUSCKOrO BO3-
neficTBHI HAXOASITCH elle B HAuaJbHOH CcTalUM U NOKa He NO3BOAHIOT
y4ecTb M BO3JIEHCTBUA B pacuerax HEOOXO[NMOrO BpEeMEHH 3BaKya-
1uu.

TeopTH4eCKHEe TPEANOCHIIKH pacyeTa HeoOXGAKRMOTO BPeMEHH
9BAKY M. '

B CLCP BuifiosiHeH0 MHOrO paloT IO HCCIeJ0BAHHI0 OMAaCHbiX A/
Jojeil yakropos noxapa. [lepsrie ONBITH Obiid NPOBEEHB B MPOH3-
BOACTBEIHHX 37aHuax (rr. Misanoso, Banakoso, Boaxckuit). Ha cpas-
HUTE bH HeOOJBIUOH MJIOLIAAM CKUTAJUCH KOPIH, Yraphl TEKCTHABLHOH
NPOMBIVIEHHOCTH, O6Pe3KH MHAOMATepHanoB, [H3€pbHOE TOITHEO.
OmnbiTH T0KA3aJH, YTO, HECMOTPs Ha HeOOJbINyI0 IJI0IaAb Topenud
Mo cpawerdio ¢ o6beMOM NOMeUIeHUs], B TePBble JKe MUHYTLL NoMapa
B IOMELEeHHH MOSBJSIHCE BHICOKHe TemuepaTypn. Bhina chopuyiipo-
BaHa THIOTE32 O TOM, UTO IVIABHYIO OHACHOCTh /s UeJOBEKA B HAUAIb-
Hofl CTalW¥ HOZKAapa MpecTas/iser TeMIepaTypa.

TMozke M. §I. PoiiTMaH NIpeAJOKHI NpOCThie H Vao0be HOpMY.IHl
s paera HeOOXOLMMOrO BPEeMEHH 3BaKyallHH IO TOABJEHUH Ofac-
HbIX TeATIepAaTVD H KOHIEHTPAalMH ABYOKHCH yrjepoia, a Taxme 1o

2TVH,
joe

TH-
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VMEHbBIEHUH /IO ONACHONH BeJIHYMHEl KOHLEHTPALHH KHCAOPOAA B 11oMe-
LILECHHH.

FayBokne HCCaeI0BaHNS TIOJAell TeMOCPATYPHl 1IPHU IOXKape B NoME
ulenuy Owtap nposeieHsl M. I1. bBawxwpuesniM. Ha ocnoe Teopmi
TEIJIOBOr0 NOA06H H MOAENHPOBAHNS HM OBIJIN TIO/IYYeHB! KPUTEpHAT: -
Hble YpaBHEHUd [JIS ONpejeseHHsl TeMIlePaTypbl cpeibl NIPH MoMKap:
Kak byHkiuu xpHTepus DoaplnMana, 6e3pasMepHbIX KOOPAHHAT H BC-
MEHH.

B 1969—1973 rr. M. H. KpuBolleeBblM HCCACJOBAHBL TeMOEpaTy
HBlE JiGAs B 3PEJHUIHBIX HPEANPHATHSIX B HauaJ bHOH CTAIUM HOMap:
M IIoAY4eHbl KPHTEPHa/bHBIE YPaBHEHUS [Js pacuera TeMIepaTyphi
Cpejibl IpH MOXKapaxX B TAKUX 3TaHUAX.

WMeeaenoBalnsa Ha Mojaessix HoJell TeMIIepaTypbl B HauaJbHO# CTa
AUl PasBUTHA [0XKapa TpH FOPEeHRH JKHAKOCTeH OBlvH MPOBeIeH !
H. /1. KotoBbiM.

Taxum ob6paszoM, 60IbWHHCTBO paboT MO H3YVUEHHIO HAUAJIbHON CTd
JAHH pas3BHTHS noxapa 1o 1976 r. Obl/I0 CBA3aHO ¢ U3YVUEHHCM  NOJCH
TeMuepatyp. JT0 00BACHAIOCH TEM, UTO A0 INOCIEHErO BPEMEHH [t
MOCTBOBAAA TOUKA 3PEHHS O TOM, YTO TeMIepaTtypa — IJaBHBL{l onac
Hbl#l ©aKTOp M ADVIUMH (DakTOpaMu MOKHO npeHebpeys.

Oanako B HACTOsILiee BPEMs 3Ta TOUKA 3peHHsi NepecMaTpPHBACTCH
Hceenenoanua npuuun rubeau giojefl Ha Noxapax NOKA3adad, uto He
pelko, 6coGeHHO IMPU FOPEeHHH CHHTETHYeCKHX MAaTepHanoB, HPHUHHO!
rubensi Awaell gBASAOCh UX OTpaBJeHHe TOKCHUHBIMH MPOJYKTaMH I
pennn, HampuMep, CTATHCTHKA MOXKAPOB B AHTVIHH CBHAETEJBCTBYC:
0 ToMm, uto H9% umoaei norubsac or yayies u Jumb 30% moayudsin
CMepTenbHble OYXKOTH.

O6cToareqpHble HCCAE10BAHNS TOKCHUHBIX NPOIYKTOB FOPEHUST IPu
Bea B. Beceasl. On ybeantespHo A0Kas3as, UTO INPH FOPEHHH CHHTET
YECKHX 1! HOJMMEPHBIX MarepuanoB HeoOXOAUMOe BpeMs 3BaKyalll:.
A10Jiefl MOJKHO ONpEeessAThbCH ¢ YUeTOM KOHHEeHTPalliH TOKCHUHBIX Mpe
AVKTOB ropenus. B. Becensl mpeasoxus pacuerHbie  QOpMYyJaB  Anu
onpeneneHuss HeoOXOAUMOTO BPEMEHH 3BaKyallHy JIOJeH MO MPU3HaK
MOABA€RHA OMACHBIX KOHIEHTPAUNH TOKCHIHBIX BENIeCTB.

B mociaeaHHe rojisl MHOTHE CIHENHANHCTB MPUIIIH K MHEHHIO, T
B OTASJBHBIX CJAYyUYasx pellalollce 3HaueHHe HMeeT NOTepsd BHAMMOCT:
Ha NYTHX BaKyallHH BCJEACTBHE 3aAbIMJEHUA, NPHBOAALIAS K HPEKp
LIeHHIO Tipolecca 3Bakyanydd, OnacHOCTh OLICTPOTO CHHXKEHHS BUAHM G
CTH CU3AaeTCs Ipy TOPeHHH BellecTB ¢ GOJbIIOH  JABIMOOOpA3yIoULCs
CNOCOOHOCTDIO.

HMcenenoBanus, npoBeldeHHble B 1976—1977 rr. M. §1. Pofitmanow.
N, H. KpusomeesniMm u E. T. lypuusim B r. TylKuHO, NOKA3aH, UTo
Mpy rOPeHUN HEKOTOPBbIX MAaTepHaJ OB B JKUBOTHOBOAUECKHX NOMeUL:
HUSX OflacHAas 1OTePs BUAUMOCTH MOXKeT MNPOH30HTH paHbille HOABJC
Hilsi ONACHBIX TeMIepaTyp.

s ckazanHOTO cjeayer BBIBOJL O TOM, 4TO 06 beKTHBHOE onupeae.iv

Hie 1eobBX0AMMOro BpeMeHH 3BakKyaluuH MOXKeT OblTb OCYILECTBJCH.

TOALKO Ha OCHOBe KOMIIJICGKCHOTO yUeTa BCeX ONdCHBIX AJd YeJAOBEK:
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(GaxToOpoOB: TEMOCHATYPHI, JAYUHCTHIX TOTOKOB, KOHLEHTPAIHW MpOLyK-
TOB TOPECHHSA, BIHHMOCTH,

Takne KOMIIIeKCHble HCCIeNOBANUS TPOBOAWAUCL B 1975—1982 rr.
A. B. Marownney, H. B, Jlapasinessin u M. H. KpuBoueesnim Ha
MOJeaxX 3panuil, pparmcHTe 3xatts B r. VIBaHOBO, B 10G3CMIIOM HOMC-
menun B r. lllekuno, Ha HoBOCTPOiiKe ob6Bemom 7000 % B r. Homoze-
A0Bo. A, B, MaromwuHbM Oblin 060611eNBl JalHble 10 T0JaM Temile-
paTyp M KOHUEHTPAUMH TOKCHUYHBIX IIPOAYKTOB ropenust, a M. B. Jlaun-
JIBIIEBBIM — 110 BHAMMOCTH B NIOMELLCHHH IpHU NoKape.

Taxnm obpa3om, B HacTosILee BpeMs NPOBeNeHO GOJLUIOe KoaHue-
CTBO 3KCICDHMEHTAJbHbBIX HCCJCJOBAHUN onacHbix (GakToOpoB HoKapa,
4TO TO3BOAHAO Pa3paboraTb METOAHKY ONPEAC/CHUS HeOOXC/HMOro
BpeMenH 3BaKkyauHl. CYUHOCTL 3TOH METOAHKH COCTOHT B CJEAYHILLIEM.

Ha ocHoBe 3KcnepuMeHnTadbHbIX HCCACLOBANENA HJH PACUSTOR vipe-
JEAI0TCA 3aKOHOMEPHOCTH U3MEHEHHsl BO BPEMEHH Ha VPoBHe palioueil
30HBI OBACHBIX (PAKTOPOB MOXKAPA: TEMIePaTypul {, KOHUEHTPALHH GPO-
JYKTOB TOpeHEA X, Koshduuuenta ocaabaenns cpean ., B onpeienen-
ilble MOMEHTB! BpeMeHH 3TH QarkTOPbl JOCTHIAIOT ONACHBIX A5 49€/10-
BeKA KPHTHUYECKHX 3HAUEHHIT b, Xy, U wp.

Boinmonuus HecaoxHble npeodpa3oBanid, noxKalanusle Ha puc. 13.7,
MOXKHO ONpeieauTh HeoDX0IUMOe BpeMs 3IBAKYALUHH 0 KAMKIOMY
M3 ONACHBIX PAKTOPOB: MO TEMIIEPATYPE Ty, 10 KOHIUEHTPALHHE HDOAYK-
TOB TOPEHUS Ty« H,TI0 BHAHMOCTH, Ty, G:. 3ATEM OCTAETCS PELINTh, KAKHM
IPHHATL OKOHYATEIbHO HeOOXOANMOEe BpeMs 3Bakyalnuu. B Hactosuee
BpeMst 3d 3TO BpeMd HPHHUMAETCH MHUHHMAaJbHas BeIHUHHA HA OCHOBE
CPABHEHHUA Ty, Ty, Tu, (s HO QUEBHJHO, UTO LEJIECOOGPH3ZHO YUHTHIBATh
CHHEPrH3M, T. €. yCHJAeHHe AelcTBHS OAHNX (AKTOPOB APYrUMH. MeTo-
JIHKA TAKOH KOMIJIEKCHOH OIeHKH HAXOAUTCA B CTAAHK Pa3paboTkit,

x,e/m?_ £ e, 11

X lH‘I‘e L, Mut

Puc. 13.7. Onpenenenne Heo6X0AMMOr0 BPEMEHH 3BaKya-
HUH

Temnepatypa cpejibl M KOHUEHTPauust npoaykros ropexus. [Ipu BH-
fOJC PACUETHBIX YpAaBHEHHI B KayeCTBE WCXOJIHBIX HCHOJIB30BAJINChH

ypaBHE€HHA MaTepHaJbHOro faJjadHca mMaccel rasa npH noxape:
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rie pn -— CpeiHeo0bemMHasn IOTHOCTL rasa, Kr/m% V — obbeM ras:,
M7, QB — pacxog DOCTyHAawuiero B foMelieHue Bo3ﬂyxa, RIjo.
Y — pacXoi TOPIOUMX BelecTB, KI/c; (y, — PacXCi YXOZALL+

IPOAYKTOB FOpPEHHH, KI/C; L — KOJAHUYECTBO 1-I'0 TOKCHYHOrO Beiil
CTBA, BHIAEASAIOIIEr0OCA HPH CTOPAHHUE | KI TOpIOYEro MaTepHa i,
KI'/XT; Xa, Xm, X — KOHOENTPALHK TOKCHUHBIX MPOAYKTOB TO:
HHA! HadyanabHan, cpeJiHe0ObEeMHAs ¥ B MPOAYKTAX TOPEHHs B MO
HbIX JOJAX, COOTBETCTBEHHO; 1 ~— KO3(D@PULHCHT HEHNOJHOTHI <l
panHa.

Ypasneuue (13.11) osnauaer, uro u3MeHEHHE MacCH COAePIKALLL
rocs 3 noMemeHdn rasa d(pm, V) 32 Madblil NPpOMEXYTOK BPeMeHu d
o0ycnos/ieHO MOCTYIJICHHEM CBEXKEro BO3AyXa B Kogauuecrse Gud oo
3000pa3snblX IPOAYKTOB ropenus B konuntecrse Wdr u yaasjeHueM U3 i
MEOULCHAR YXOAAULIX NPOLYKTOB rOpeHUsi B KoauuecrBe Gy dr.

¥pasHeHue (13.12) osgauaer, yTo H3MEeHEHHE MacChl J1060ro coiep
Kallerocs B NOMELEHUH TOKCHUHOro r1asa d(Xm, pm, V) 32 Maanu
NpOMeRYyTOK BpeMeHy dtv oO0YCJA0BIASHO NMOCTYTIACHHEM Ia3d CO CBEMI
BO3AYXOM B KOJAHUecTBe X, (G,dt U B pesyibTaTe CrOpaHHi TOPOUC::
mareprasia B konnyectse Wnlidr, a TakXKe BbITeCHeHHEM rasa #3 (i
MeleHiis ¢ IPOAYKTavu ropends B koanuectse Gy X, dv.

[Ipn BolBOAe pacueTHLIX QOPMYA ObIIH [PHHATH CAEAVIOILHE O
HIeHHA.

I. B #avanpHOf cTajduu pasBUTHS 1oxKapa BO3IyX B MOMENieH:
re noctynaer. CnpageiayBOCTb 3TOTG AONYLIeHUS GOOCHOBAHA MHUI
YUCACHHBIMH  ONBITAMH, CBHAECTENbCTBYIOUIUMH O TOM, UTO B IE€pPBL+
OATs MUHYT [0Kapa B Pe3yabTaTe TePMHUECKOTO PACIIHPEeHHST BO3.1\ -
TOJbKO BBIXOJAUT U3 BCeX NPOEMOB. B 3TOT MepHOA NOCTYILIEHHS CBEHK T
BO3Ayxa B lIOMeLleHHe He HabJI01aJ0Ch.

2. 3uaueHue cpelHeoOBEMHOTO JaBJACHHA B NOMEILeHUU MaJIo o1l

qaeTUH OT JlaBJjeHusl OKpyxKarouel cpeabl. OuinbKa ot Takoro ZofyLiv
Hust #e npessimaer 0,19/

3. KoanuecTBo Temda, 3aTpadeHHOIO Ha HarpeBaHHe OTPaMAAIOLL
KOHCTDVKIHE, 2B/dercs QYyHKIHEeH KOJAMUecTBd Temd, BEIACTHBIICTOC
Ha nomape. 10 AONYIeHHe, KaK II0KA3a/J1 ONBITH, IPHEMASMO H M-
BOJISteT YVIPOCTHTE pacueTHbie YPABHEHHH, UCKJ/IIOUMB H3 HUX BEJIHUMI
XaPAaKTepU3YIOIIHe TelJooOMeH cpelbl C OTPAXKAAOUIUMH  KOHCTPYh
UHAMH.

C yuerom »THX pomyuieHu# A, B. MaTIOMIHHBIM NOJAYUEHB QOPMY. i
AJst enipejeseHust cpelHeo0beMHON TeMIepaTypel cpelibl B cpefnent,
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eMHOH KCHUIEHTpaunudd Jo00ro TGKCHIHOTO NPOAYKTA TOPEHHS HJIL KHC-
Jopoia:

’I‘ ik 1 7 N
e =140,623 In(K-+1); {(13.133
LM
Xm == Xu:t —— 3, (13 i*l‘)
e
rpe T, — cpeaueofbbeMuast Temneparypa s noMewenny, K; T, — na-
aMQR

yagbpHas TeMueparypa B noMenienun, K; K= - — — Ges-
Cp,111 npu\’

pasMepHbill KOMILIEKC, XapaKTepPU3YIOLIH{ OTHOLICHHE KOJH4YeCTBa

BLUIETAGMOrG [P TOPEeHUH Temda K TeNJOCOAEPIKAHMHIO BO3AYXA

B NOMENIeHHH 10 ToXKapa; M — macca cropeBlliero Marepuana, Kr;
Qb — uuzmas TemoTa cropauust, KIK/Kr, ¢y —— TEMIOEMKOCTE
rasos B NOMelleHHH o noxapa, xlx/(xr-K); p, — HauaspHag
NJIOTHCCTE rasa, kr/M3; f —— x03ddulUeHT, 3aBUCAWHMH OT BejIH-
unpet K (puc. 13.8).

| 1T I I
SERENES AT
1 11: H |
ERSARIARNE Bectin Ra
Iniipaiinnnm
DA
T T T .
IIZARRRRaRtnaanAn
AT
P48 N SRR ERRRERN
“ENEN BEREE 7T
AT
T
T
i“‘ !J L i ! ‘i,,l;

Puc. 13.8. 3apncuamocts kosdhduunenra f
ot seauuuHs K

[orpeiyHocTy pacueToB no sTuM Gopmyiam He npessinaer ==6,1%.
OnsiTh OXBATHIBAJU AMana3oH n3MeHeHus pesuuubnl K ot 0 go 3,5,

B ypasuenuu (13.14) 3nak «nai0c» CTaBUTCH APH pacyere KOHLCH-
Tpalltii TOKCHYHOTO HPOJAYKTa TOPEHHS, a 3HAK «MHHYC» — IIpH pacuye-
Te KOHUEHTPAIHH KHCAOPOAA, KOTODHH pacxoAyeTcs IpH TOPeHKH,

Ananus ypasmenuit (13.13) u (13.14) unokasmBaeT, 4TO cpejiHe-
obbeMEas KOHUEHTpAalHs [-T0 rasa TaK Ke, KaK U cpelHeoDheMHAR
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Temneparypa, 3aBHCHT OT OJHHX H Tex e mapamerpos (M, V, ¢, ., v,
Te, Q% , L)) n noarsepxaaer Hajuume TecHOH CBA3HM MexAy npouec-
CaMH TeNTO- U MaccooGMeHa B HAYAJLHOH CTAJHH MOXKapa.

Amnasorus 3Ta HabjicAaeTCA H B H3MEHEHHH TeMIepaTypHl it KOl
LEHTPAIMH NPOAYKTOB FOPEHNS N0 BBICOTE MOMEUIEHHS, HOKA3aHIOM Hil

puc. 13.9. 3akOHOMEpHOCTH H3MEHEHHst ONACHBIX (PAKTOPOB MO BHICOTC

TOMeEINeHHs OueHb caoxKHBL. [IpodHapr TeMuepatypHOro moas usMens
€TCsT B 3aBHCHMOCTH OT KOOPAHEAT, BPeMeHH, HHTeHCRBHOCTH TeIL10b bl
JeseHHs. BMecre ¢ TeM TeMIepaTyplblie KPHBBIC H KPDUBHIC KOHLEHTP:
HHH NPCAYKTOB MODEHHS CXOIHBbI.

pun
S
A
g PR = ’ S
RIEI
10 e
' e
45 f : i
\ | |
0 05 1015t [t U 05 1015 xyx,
= 0 0 0,
= =
= s
: p - \ p -
15 ~/ 19 \)
7,0 / 7,0 /V r'__éﬂ
7 7
0,5 a9
o035 10 135 XyfXy g 05 10 15 x,/%,
b o, 2 £o

Puc. 13.9. 3aBUCHMOCTL OT BpEMEHH H YPOBHS palouell 30HLI BeJHUYMH OMACHBIX
(akTopoB nmoxapa:

a — TeMilepaTypbl; O — KOHUCHTPALHH KHCAOPOAA; B — KOHICHTPAUUR ABYOKHCU ¥IJIEpO-
Aa; I — KOHOEHTPamHu OKHUCHU yr.epoja
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Haa onpepesnenss HeoOX0A1HMOro BpeMeHH 3BaKyallHd HYKHO 3HaThb
BeJHUMHE TeMIIepaTypol (KOHIEHTpAluu) Ha ypoBHe pabouell 30HH
(ra nexotopoit BoicoTe y o1 mosa). C MOTPelHOCTBIO, He TPeBhIIIalo-
meit +15,5%, 3TH BeJAUUHHBL ONPEIEISIOTCH U3 yPaBHEHUS:

t. ¥, 1+ab .
— e (13.15)
t!ll Xﬂl 1+ae }/( -¥
rae y= ‘-:y — Gespasmepuasn Bbicota; Hy,y - BBiCOTA HoMelie-
0,5H U
s, M; a, b — KoaphUUNeHTDl, 3aBHCHILHe OT yANbHOR IIOTHO-
CTH TEILIOBBLIIEIEHNHs ¢ U BBICOTHl noMCIeH s Moy,
nMQ} .
371eCh Q== ——— (13.16)
Fat
Fr — HOBEPXHOCTb OrparK1aloiHX KOHCTPYKIHHA, M%) 1 -— Texymiee

BpeMd, C.

Ipagux 910# 3aBHCHMOCTH NMoKasan Ha puc. 13.10.

Hi L 0°
afl, i
el Hﬂﬂﬁ_,

S— e PO e ey
T

U 16750 il 1

0 b

g oL

Puc. 13.10. I'padur gas ompelenends Kosp@uuueHTOB & # b

KosddunreHT @ xapakTepHsyer CTeneHb HeOJHOPOLHOCTH MOJIA TeM -
nepaTyphl (KOHUEHTpaUK#) MO Beell BEICOTE HOMEULEHHs, a KO3(pduuu-
eHT b — cTeleHb HEOMHOPOJIHOCTH 3THX NOJEH B HauboJsee HALPETOM
caoe rasa. [T03TOMY B NMOMEILEHHAX PAaBHBIX 00HEMOB, HO PA3sHOH BEICO-
TH KOo3(pduinueHT a Goablie B TOMELIEHHH MEHbIIeH BBICOTH, H, HA060-
poT, ko3duuueHT b MeHbIIe B TOM IIOMELeHHH, B KOTOPOM MeHblIe
BBICOTA.

MeTo/1MKa ONpe/IeJeHHst HCXOAHBIX TaHHBIX, HEOOXOAUMBIX s pac-
yera, cjAeayonias.
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KosdohuurenT HeNmONHOTH TOPEHHs 1) NPHHAMAETCH TO JaTepartyp
HBIM JaHHBIM. DeguunHa 310r0 Ko3(duUHEeHTa HAXOMUTCA B Npenetss
0,90-—0,99.

Macca cropeBlInx MaTepHaJoOB 34 BPeMsl T OIPEILIAETCs B 3aBHCI
MOCTH OT CX€MBbl pa3BHTHA NoxKapa. [IpH ropeHun xujgkocrell ¢ nocto

SHHOW NMAOMIZALI0 TOpeHus F,., ¥ MacCoBOM CKOPOCTLIO BHITOpAaHng i
M=F,,nt.

Tlpy pasBuTHU 1[0XKAapa TBEPABIX M BOJOKHHCTHIX MaTepHa. o
00 Kpyrosoll dopme ¢ JUHeHHOH CKOPOCTBIO TOPEHHs V ILIOWIAlsL It
peHus

F oy =0,5mv 572 " M=0,5anv%e3,
rae xo3¢pduuuenr 0,5 yuutsBaer, 9To B HayaJnHON CTAAHM PA3BUHTL .
noxapa CKOPOCTb TOpPeHHd NpubAU3UTESBLHO BABOS MEHbLIE CKOPOCT:
FOpeHHs, onpefeJeHHON MO CHPaBOUHHKAM NPHMEHHTEIBHO K Da3BHTG
CTalKH noxKapa.

3HaueHns HH3Iuell TeMJIOTBl cropanua QY , MaccOBOH CKOPOCTH BLI
ropaBus N, JHHeHHON CKOPOCTH pacipOCTPaHEHHS MAAMEHU V,, KOTHu
CTBa KHCJopoAa, HeoOXOAUMOro nisg cropanus 1 Kr marepuana L,
OfPEeReAsoTes Ho CHPABOUHKHKAM. 3HAUCHHS 3THX BeJMYHH I8 HOKOT:
PHIX BEUeCTB i MaTepHaaoB npusefeHs B Taba. 13.4.

Tabauuma 13

|
MarTepuannl, peliecTsa QE - 10% o Vi ! Loo
pHAJR, 1 kLK /KF K/ Mun) M/ MEH KT/ ke
1 2 3 4 i 5
bysmara B pyJorax 13,4 0,48 0,27%* 1,03
JpeBecura B BuZe Mebesy, OT/EJKH CTeH

U TEPETrOPOLOK APEBECHOCTPVIKSUHBIMU 1

JAPEBECHOBOJOKHHCTHIME  IMTHTAME, JAepe-

BAHHBIE MEPEKPBITHA H UOKPEITHS C Iy-

CTOTaMu 13,85 0,9 1,7 1,26
Kap6oaurossie H3geaus 26 0,38 0,4 2,25
Kavuvk garypajbuslil 42 0.8 0,8 3

VH) Vi ) ,

Kopn 14 0.25 1 1,2
IMaxer noapelieHNEX TKaHel ¢ paccTOsSHU-

em Mexay Humu 0,2 m 13,9 1 2,4% 1,2

{lenonoauyperan 31,8 0,92 0,9 1,88
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ITponomenne tafa. 13.4.

1 2 3 4 3

IMoaBeutennnic TKanu

10 BepTHKAIN 13,9 — 18 1,2

110 FOPH3OHTAAN 13,9 — 0,8 1.2
oaucripos (usaeanst) 492 0,89 2 3
PesuHoTexinueckne H3AeHA 33,6 0,7 1 2,99
TexcToauT 21 0,53 0,4 165
¥Yrapet B cBoGoaAHON yKiaake 13,9 0,25 6 12
Xuaonow # niaoTHON yHakoBKe 16,8 0,25 e {15
Hlraneaslioe BOJOKIO 3 pyiaoHax 129 0,4 0,4%% 1,26
Aneron 29 2,83 - 2,22
Bensun 42 i 3,3 —_ 3,47
Bensoa ; 42 | 2,3 —— 3,07
Jlusenvuoe fon:mao 42 25 — 3,38
JlusTnaosei shup 33,6 3,6 — 2,59
Kepocn 43,7 2,9 — 3,4
MasyT 40 2.1 — 3,14
Mernaosnil cnupt ' 24 0,96 — 1,5
Heds 42 1,4 — 3,24
Toayon 42,7 2,3 - 3,09
ATHAOBKH CHUPT 27,3 2 — 2

]
!

* JjlunefiHas CKOPOCTH INPUHATA B HANpaBAeHWH, HOPMAJbHOM X IOBEPXHOCTH
NOABEHICHHLIN TKAHEeH.

* Jlnuefigas CKOPOCTb PacNpOCTPAHEHHS MUIAMEHH /s TBeDABIX IOPIOUHX BEIECTR
BO B3PHIXJGHHOM HJIH H3MEJIbYCHHOM COCTOSHHHM (ApeBecHBe CTPYAKH, B3DLIXICHHEIH
XJ0TIOK, cOpesk: OyMard U T. II.) IPHHHMAaeTcs paBHOl 6 M/MAH,

Hauanbras TeMmeparypa cpefbl B nomeuiennn T,==273--t, npunu-
Maetca no ryase CHull mo npoexTHpoBaHHIO CHOTEM GTOMJIEHHS, BEH-
THJSLNY M KOHEHIHOHMPOBAHHSA Bo3Ayxa. dusnueckue mnapamMerps
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BO31yXa NpH 3TOH TeMIlepaType OHPelessaioTes CACAVIOUHM 00pason
yaedbHas TelVIOeMKOCTb BO3AyXa NPH IOCTOAHHOM JIABJEHHI ¢,
B auanasoHe temmeparyp oT 0 710 60°C Heu3MCHHA M COCTABJISK
1,005 x/1xk/ (xr-K); niaotaocts Boszayxa npu temneparype T, Mo

353 .
— Kr/Mm5,

onpefeluTs N0 POpMyJe Pp=

H

O6beM mnoMemeHus V o TI0UIAAb OrPaXK/JaILiX DOBEePXHOCT:
(0714, NOTOJKA H CTEH) ONPeAeIsOTCS HO HMPOeKTY HJH 3A4HHIO B It
TYpe.

KoauuecTBO TOKCHUHOTO BEIIECTBA, BLIARJAAOMIEIOCH MPH Cropatil
1 kr roprouero BewecTBa L, onpesaensercs o JHTePATYPHBIM AaHHb!"
OpHedTHPOBOUHBIE CBeJeHHS O BeAHUYHHE L, A9 HEKOTOPBIX Beulec: .
npusejenn B taba. 13.5 (no aawnwivm [T T1. Hleramosa, B. Becear
E. B. Baurnun, A. H. Bofinosa, 1. A. Baxupesa u ap.).

Tadauia 1.

M ; HauGoaee Tox- Marcumaasin
arcpuad CHMHBH NPOAYKT BBIXOJ, K[/
1 2 3
AeTOXJI0DHHOBAS TKaHb HCI 0,38*
Bunnnaacr HCI 0,037
CO 0,015
Bosoxrno TIBX HCI 0,03
CO 0,05
JleKOpaTHBHO-OTARNOUHAS TIIEHKA HCI 0,017
CO 0,15
[uaneruaieniiogosa HCI 0,188
CcO 0,042
Kanpon (BoJCKHO) HCN 0,004¢
HCN 0,0495%*
Koxa HCKyccTBeHHAs HCI 0,006
co 0,038
Hurpon (BOJIOKHO) HCN 0,085*
HCN 0,128%*
Menonoauyperann kecrrue [1ITY-304H, HCN 0,016*
T1712-9H CcO 0,033*
IMoancrupon CO 0,015
QenontdopmaibieruAHble 0JIAMEPI:
qnax BJIC CcO 0,0094
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Ipoaoisenne tabn. 135

1 2 3
gornaaunpit CO-100 CO 0,609
pesorehell CP-340 cO 0,0825

Xuopui (BOJOKIO) MpH COCTHOIUCHHH C Hed-
J0A030E B Yo

65 1% HC!

50 T TICH

35 ¢35 FCT 0,163
Yexoabties Thanh 19 OTAEAKH BaArolos HON 0,0068~

fipi TePMOCKICIHTEIbHON AeCTPYKIHH.
© Tipi ropedu

[0 10BATCIBHOCT PACYETa HEOBXOAUMOIG BIEMEeNd 3BAKYALNH
0 NPHIHAKY TOABICHUSA OMACHOH TeMIIePaTyPhl ¥ ONACHBIX KOHIEHTPA-
Ui IPOAYKTOB TOPEHHS CJAeAylomias.

. DBrauane 3ajgaiorcsA BpeMeHEM ropeHus T, JJisl 3TOT0 HUTEpBAJda Bne-
MEHH OUDEJeNsioT BCe HEOOXOAUMbIE BEJHUHHBL H PACCUNTHIBAIOT BeJu-
YHHY TeMIepaTypsl t, WIM KOHUEHTPANHH TPOAYKTOB TOpeHis X, Ha
yposHe pabouell 30HBL. DTH 3HAYEHHs CPABHHBATCS ¢ ONACHBIMY A%
KH3HI UeJIOBeKa sHaueHHaMH. Ecam t,==t, (MAH X,5%5X,), Dacyer
NOBTOpRETCA AJdst APYTHX 3HaueHuil speMeHu T4=At 10 Tex mnop, Nora
anaverns {y U X, He MOCTUTHYT L, ¥ X, Ilpu pyunom cuere MOXKHO
BBIUHCJUTL 3HAUeHUst {, U X, M/ HECKOJBbKUX DACUETHHIX HHTEPBAJIOB

'BPEMCHH, HANPHMED, TPEX, H 3aTeM HHTePIONfIHeH ONpefelnTh Hach-
‘XOMOe BPEMS 3BaKyalny.

Cxema x pacuery HeoOXO/HMMOTO BPeMeHH 2Ba2KValHU HO HPH3HAKY
NOsIBJICHUS OTNACHOH TeMmmepaTypH # ONACHBIX KOHIEHTDPANKEH IpONyx-
TOB ropeHus npuBeieHa Ha puc. 13.11.

Mpumep. Tpebyercs ONpeiesuTh HEOGXOLHMOE BpeMs 3BAKyauHM U3 NPOH3BOI-
CTBEHHOIG noMewlensa soicotoll Hp =6 v, ofbemom V ==5000 M3, ¢ nnouwaasio
OrpaMKIaloNNX KOHCTPYROMII F_ ==4100 »? [Toxap momer pacnpocTpaHaTses MO Kpy-
ropoli ¢opme ¢ JUHEHHOH CKOPOCTLIO v, ==] M/MUH IpH Maccosoil CKOPOCTH BHropa-
mast n==1 r/{m® Mun), Topouuil Mmarepmas HMeCT HM3WIVI0 TEWJIOTY CrOPAHHA
QP =40000 kI&/Kr M MOXKeT BBAGINTH APH TODEHHH OKHCH YIVIEPOAa B KOJNHTecTme
L,,==0,015 xr/xr. Ha cropanue | kr matepnana pacxomyercs Lo ==2 xr kucioporna.

2

Koadduuuenr nenosxorst ropemHst n==0,95. Havaspmas temnmeparypa t,==20°C.
Bricora paboueit sonnl H | ==17 M. Cunepradeckufi apdexr npu conmectsom poznei-
CTBHH PA3THYHBIX OTIACHBIX (QAKTOPOB MOXKApPa HE VUHTHIBATE.

8 3. 1851 225
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Puc. 13.11. Cxema K pacyety HeoGXOZHMOrO BPEMEHH 2BaKyauuH
Pemenune l. 3afaeMcs pacueTHBIM HHTEPBAJOM BPEMEHH T==2 MHH H Olpcc

JdAeM Maccy CropeBiiHX MaTepHaJOB, 3Ha4YCHUHC KOMIUICKCA Ku VACMABHYIO IJIOTHOUT!
TEIJIOBBIACJICHNA g AJIA 3TOTO BPEMEHHOIrO HHTEepBaJa:

M=05a0v>1=0,5-3,14.1.12.28=12,56 &r;

K MQi
[ WY

p,H

-12,56-40000
_ 0,95-12,56 —0.97:
1,005-293-1,2- 5000
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mQ?P 0,95- 12,56 - 40000
nMQy = =097 gBr/m%.
F1 4100-2-60

2. OnpepensieM cpefiHeoGbEMHYIO TEMIEPATYPY B NOMEUICHHH:
Tp=T,[140,623 In(K+1)]=293(141n 1,27) =336 K;
t,==63,6°C.

3. o rpaduxy (puc. 13.10) onpegensiem Beqmaany Kos3bQHUHEHTOB a 1 b, XapaK-
PEPUSYIOMWHKX NPOGU/IL TOJeH TeMIepaTypsl H KOHLEHTPALHH:

a=2,12; b==0,31.
4. OnpeaseaseM TeMnepaTypy Ha ypoBHe pabouell 30HH NpH
y= M 17 = 0,566;
0,5H 0,5-6
=t 14-ab —636 1+4-2,12.0,31 —389C.

I4-ae~v/2-v1 14-2,12¢-0,565/1 434

Amanormuno ompefesseM TeMmneparypy uepes 3 W 4 MHH, pe3y.bTaTHl pacuera 3a-
RocuM B Taba. 13.6.

Tabnuua 13.6

I X X
T _ g, t . °C {t, °C m?* v
IMHH I M, xr K kBt1/m2 e b m v r/m3 r/m3
2 12,56 0,27 0,97 2,12 | 0,31 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

Ipaduueckoli nurepnoaauuess (puc. 13.12) HaxoAHM HeoGXOLHMOE BpeMs 3BAKya-
B [0 NPH3HAKY INOABJEHHS ONacHOH TEMNEpaTypH T, ,= 3,2 MHH.

[TepexojuM X pacyeTy HeoGXOAMMOrO BPEMEHM 3BAKYAUMH [0 NIPH3HAKY TOKCHY-
foct npoaykros ropenus. COracHO YCNOBHIO 337144, ONACHHM HPOAYKTOM FOPEHHSA
Ibnfercss OKuMCb YrJaepoja. 3ajaeMcs TeMH XKe pPacueTHBIMH HHTEPBAJaMH BpEMEEH,
Mapn 1—6 taba, 13.6 ocrarorcs Ge3 H3MeHeHHA.

i 5. OnpeaensieM cpeanecbbemuyio xoHuentpanuio CO B NOMENIEHHH dUepes 2 MUH
Joxxapa:

L LM g 00151256
X =X - . == —
"R v, 5000-1,2

Kosdduuuent f onpepenen no rpaduxy puc. 13.8 npu K=0,27.
6. Onpenensem xonuentpauyrw CO Ha ypoBHe pafoueil 30HHI:

1+4-ab 1-+2,12-0,31
X=Xy ——-—-+ ==0,03 )
B 1-{—2,126—0556/1:434

1,08 =0,00003 Kr/m3==0,03 r/M2.

- 3
a7 0,018 r/m3.
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Ananoruuro onpejlededbl KOHUSHTPauUH Yepes 3 W 4 MAH 00KAPA, TPHBEICH 1
B Tabja. 13.6.
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Pue. 13.12. Onpenenenne 4eoGXo nMoro
BPEMEHH 3BaKyarui

Kax spiuo w3 »70il raluuisl, onackas kouuentpauus CO, paruag 3,6 v/u3, ¢ . o
HHe 4 MilH NOXEpa He HOABIAAETCS.

7. Onpejenseyr Be/NdHAY CPeRHEOOBEMHON KOHUCHTDPALHH KHCAODONA HO i o
HUKH 4 MHHE 1oxapa:

Lo M 2:1005
X =K - - : e 2 1,43=0,182, mau 16,29
Vo t}i"t)\’\ 1.2

ITO He ONAcHO
3HAMHTEABHO BLI

Brisoa: #eod
TYPa NOSARIAETCS

VAUTEIBAS, YTO HA YpOBHE padouc

[ 30HBT KOHUCHTPAIUA KHCI :

DAEMOe BpeMd sBakvauuy cocrasifer 3,2 mug. OnacHas ten:
paHplie, 10V ONACHAT KOHUCHTPAUMA TOKCHIHBIX HPOAYKTOB rop .

I

13.5. HopmupoeaHue HeOOXOANMOrD BPEMEHH SBAXyaUNH

Heo6xoanmoe Bpems spakyauun ppuBoautes 8 CHull 11 v o
B 34BHCUMOCTH OT HASHAUEHWS 37AHHMS LM TOMEUIeHUs, CTEOeHY - U
CTOHKOCTH 312HAY, o6beMa NOMeUleHHi 1 APYIHUX HAKTOPOR,

JJisg 3adrHpix noMelneHui obmecTBeElbx 3aanui I u I crerc o
OTHeCTOHKOCTH ¢ 60EeMOM A0 60 Teic. M? #e00X0IMOR BPEMd 5BAKY 1
onpefensierca mo taca. 5 CHwull 11-2-80. Tlpumeyauns & rabiadue o o
PEKTHPYIOT TPHBEISHHEIE B 3 raCanne 3HAYCHUS B 3anACHMOCTH OT 7 o
HH OTHECTCHKOCTH U BLICOTH pPacioJIoKeHus 3pureiefl. Tipusos o
dhopMyaa Ans onpejefeHus HeoOGXONHMOro BpEMEHH 3BAKVAUHL 11
3PHTENBHBIY 34708 603 KOJCCHHKGROH cientl ofberom Gosee 60 Tt

= w
!

J

lloayueHdoe 110 3TOMY yPaBHCHHIO HEOOXOLHMOE BpeMs 3IBaKyalHH
¢ JIWJXKHO NIPeBHIIATL § MHH. YKazaHo Takke HeoOX0IUMOe Bpems
A KYaHH 13 37aHHs € 3aJbHBIMH TOMEILeHHAMM.

[leobxoaumoe BpeMs BaKyalnn U3 NOMENIeHHH NpOI3BOJACTBEHHBIX
gt I, 11w 11D crenencit orkectofikoeT npuHHMaetcs no tada. 6
GHIT 11-2-80 B 3aBHCHMOCTH OT KaTeropui NpoHsBOACTEA 10 B3PhiBHOH
i 1102KapHOH OMAacHOCTH M OT cObeMma HoMeilleHui. Hopmupyemoe tad-
et BpeMs sBaKyalHi AloAell H3 noMeuleHLf xateropiii A u b yera-
ROBJIEHO TIpH I1oimaiu ropedus Fo,,==50 m?. [lpu apyrux naomasasx

yl(-'ll#aHHOQ B Tabyauue BpeMdA YMHOKAETCH Ha . BoaMoxnag nio-

TOp
Db ropenust onpeaensiercest no CH 463-74 «YkKazanud no onpejgene-
HUIO KaTeropH# NPOU3BOACTBA [0 B3PLIBHOH, B3PLIBONOMKADHOH H I1O-
MAPHOH ONACHOCTH»,

[IpuMeuauns K 3707 TabAHLE YIUTHIBAIOT BLICOTY MOMELULeHUA U Bbl-
poTy pacnonoenus paboyux MCCT, BBOMST NONpaskd Ads saanui 1V
# V cTeneHell OrHeCTORKOCTH, AJdd CJyUaeB NPHMCHEHH B OMELIeHIAX
gureropull npoussoactsa ' 1 [l NOANOHOB HAN £MKOCTEH ¢ JIETKOBOC-
HIAMEHSIOINMMHCS U TOPIOYHMH KHAKOCTAMH U AD.

last oOuwecTBeHHbIX W NPOH3BOACTBEHNBIX  31aHHI  HOPMHpPYCTCS
THKIKE BpeM# ABHAKEHHS B KOPHIOPAX 1 JeCTHIIBIX KITKAX B 3aBU-
YHMOCTH OT CTEHeHH OTHeCTOHKOCTH 3AalHi 1 KATeropHit MPou3BoICTBA
JUISL TPOH3BOACTBEHHBIX 3AaHHN. JITs JTeCTHHUHBIX EJIeTOK VIHTHBAeTC s
§LKHOCTD 374aHUS. [To HesaapMAgeMblM JTECTHIIAM BpeMs 3BAKYalUlH
e HOpMHDYETCH.

HegocrarkoM HOpPMHPOBaHHS HeoOXOAHMOrD BpeMEHH 3BaKyauHu
wpisierca To, uto npusencibie B CHull I1-2-80 3Haueniia v, OBLIH HO-
AYUeHBl TEOPEeTHYECKHMH pacueTaMH, HCXQAs M3 HNOABJIEHHS TOJAbKO
pjluorc omacHoro gaxropa — Kputaueckofi temueparypet. Tabauusl 5
# 6 CHull 11-2-80 ne yunTbiBalOT Tdxde KOHKPETHbIE XaPAaKTEPHCTHKH
JOPIOMUX MaTEepPHAJIOB, KaK TEIVIOTY CrOPaHHs, CKOPOCTb PACHPOCTPaHe-
Wils 1aMeHi, CKOPOCTb BEITOPAHUsSl, YAeAbHGE BBEI1eJCHHE TOKCHYHBIX
PeULeCTB NPHU ropeHur H KoapduuneHT apiMoobpasoBannsa. Pasymeercd,
BHCCTH TAaKOe KOJMYEeCTBO fapaMerpoB B TaOJuLbl 3aTPYAHHTENILHO, HO
MOXHO yUecTh WX BJHSIHHE B BHIe COOTBETCTBYIOUUIX NOIPABOK, TPHBC-
JCUHBIX B NPUMEUAHHSX, MM COCTAaBHTb BMECTO Tab/iill HOMOTpPaMMBbL,

K wmacrosuemy peMenu B CCCP npoBeaens 1 NPOIOIKAOT NPOBO-
JAHTBCS 3KCTIEPHUMEHTAAbHBIe HCCAEA0Ba RIS Pa3INUHbIY OIaCHBIX PaKTo-
poB noxkapa, uro mosscait sHecty 8 CHull 11-2-80 ircodxo/ummble 3ve-
Helds ¥ JIONOJAHCeHUSA.,




Faasa 14

HOPMHUPOBAHHUE KOJHUYECTBA U PASMEPOB
ABAKYALKXOHHDBIX BbIXOHO0B ¥ NPOTA)KEHHOCTH
MMYTEW 3BAKYALLUH

14.1. dBaKyanuoHHHIE BBIXOALI H NYTH

De30nacHoCTh JM0Aell B 3AaHHH ¥ COOPYKEeHHH Ha Cjyuyaifl noxap:
obecrieynBaeTcsd LeJbiM KOMIJIEKCOM OOBbeMHO-IIaHKHPOBOUHBIX H Kol
CTPYKTUBHBIX pellieHH K OprasuzaidoHHBIX Meponpusatuil. Ocoboe 2
geHHe 115 CBOCBPEMEHHOH 3Bayyallun JILSH UMEeIOT KOJHYECTBO H P :
Mepbl 2BAaKyallMOHHBIX BbBIXOAOB # myteil.

Bo BHYTPCHHUX M HApyXKHBIX CTCHAX 30 aHUR HMewTcd pa3anydiine

npoeMBl, pa3HOOpasubie OyTH ABKIKeHHs Jodefl (Ipoxoasl, dboifle, Kop:

AOpPbl, JECTHHUBL K T. ﬂ.). OJLH&KO He KaXAbld IpoeM MOXKHO CHHTa

IBAKYAUHNOHHBIM  BBIXOJAOM H HE Ka2xIbIHA IyTh — 9BaKyallUOHHI

nyTeM. K 9BAKYAIlHOHHBIM BbIXG/JaM H OyTAM OTHOCHTCH TOJNDHKO TaKil,

KOTOpble o0ecrneuuBaeT He30acHoe  yAaJACHHE Ji0AcH OT HCTOMHHL.I
OMACHOCTH 32 NPQE/Bl 318HHA HIH COOPYHKEHI.

BBIXoAbl CUHTAIOTCS YBAKYAUHOHHBIMI, €C1# OHM BeiyT:

3) W3 TIOMEULeHHs HEPBOLG 3TAiKA  HEMOCPCACTBEHHO HApPYXKY 1t
gepes BecTid0Mb, KOPUAOP, ACCTHHIHYIO KACTKY; v

6) u3 moMellleHu# JI000T0 3TaXKa, KPOME IePBOTY, B KOPH,I0D, Be i
UM B JECTHHUYHYIO KJAeTKy, HMEeIOHIVIO BHXOA HelOCPEeACTBEeHHO B
Ky, HJAH 4epe3 BecTHOICIb, OT/AC/eHHBI 0T NPHMBIKAIOUINX KOPHAOpPGY
HEPETCPOAKAMH € JABEDHMH,

B) H3 TOMCIIEHHS B COCeJHCE NoMellleHHe HA TOM 2Ke dTaxe, 00
[€YEeHHOe BRIXOJAMH, HA3BAHHBIMM B MYHKTAX a W 6, 32 HCKJIOYEHIIC .
cayuaesn, vRasauaplx B raasax [l gactu CHylla.

CrenvanusupoBanHee M OTPacjeBbie  HOPMBL  TPOEKTHPOBAHI
OpelbaBIAIOT K 3BAKYaUMOHHEIM BHXOLAM AGNOJHHATEAbHBIE TPeGon:
Hust. Hanpumep, BHXOAB M3 NPOU3BOACTREHHDBIX 3[aHUH B CTOPOHY i
PYKHBIX YCTaHOBOK HJH 3TaXKEPOK ABJAAIOTCS 9BAKYALHOHHBIMH, €C i
PACCTOSHHE OT HUX A0 5TasepKH u oOOpVIOBAHMA OTKPHITOH B3PBIN:
OTAaCHOH yCTaHOBKY coCTaBAsieT He MeHee 10 M. B 3iaHMAX nOBHINCH
HOH 2Ta)KHOCTH 3BAKYALHOHHBIMH ABJHIOTCS, Kaxk TNPaBHJAO, BHIXOHU
TOJALKO B HE3a]bIMJSEMBble JeCTHHIHHE KJIETKH.

Bce BBIXOAB, He YAOBJASTBOpAIONINE 3THM TpeOOBANHSM, He Cup™:
IOTCS BAKYALHOHHLIMY H B pacyeT He NpHEHMAICTCS.

DBaxyalHOHHBEIE MYTH — OYTH, BeAyllHe K 3BaKyalHOHHBIM BLIXOJ !
1 obecneduBaioiie 6e30MaCHOCTb JIOLLH B TedeHne HeoOXO UMOrD B
MEHH 3BAKYAIHU.

[Tpumepamu nyrelfl 3BaKyauuy 6BJASIOTCA MPOXOABL, KOPHIO! !
doifie, Kyayapsl, JeCTHULBL, BECTHOIONM, B KOTOPHIX IyTeM Clefuahs; -
06 BEMHO-TI/IAHEPOBOUHBIX [ KOHCTPYKTHBEBIX pellenufi odecneqling.
Cs He3aABIMJIAEMOCTb B T€YeHHe HeodXOAHMOTO BPeMCHH 3BaKyai.
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JIudTH, 3CKaTaTOPHl U JPyrue MeXaHHYecKue CpecTBa MepeaBHKeH s,
KaK HeJ0CTaTO4HO HaJekHEle NYTH 3BAKYAUHY, OPH Pacyerax He yiu-
TEIBEIOTCH, TAK KAK MeXaHHM4eCKUH NPHBOJ CB3aH ¢ HCTOUHHKOM 3i1ep-
I'HH, KOTOPBIA MPH f0XKApe HIH aBADHH MOXKT BBIATH M3 CTPOSL.

B snuteparype BCTPEUAIOTCH NMOHATHS «3aTaCHLIE BEIXOA» # «BTOPOH
BBIXOAY.

3anacHBIH BLIXOX — BBIXOJ, KOTOPBIl YAOBJAECTBOPSIET TPeOGBAHUAM,
NpeADABISEMBIM K 9BAKYALHHOHHBIM BLIX0/aM, HO B OGBIUHBEIX YCJAOBHAX
He HCMOAB3YETCs, OH MOXKET DBITh HCMONB30RAH JUlllb B CAYIAe NOKAPA.
OnHT CBUAETENBCTBYET O TOM, YTO NPH 3BaKyalUH JIOAH HOAB3YIOTCHA
TOJBKO BEIXOJZAaMH, KOTOPBIMH OHH NOJIb30BAJIHCh B HOPMAJbHEIX YC/I0-
BHSIX U KOTOpBEIE UM XODOILO H3BECTHHL. [103TOMY MPHHHMATL B pacier
9BaKyallH! 3alacHBIYl BHXOJ He ciaejyeT. B HacTosigee BpeMsl NOHA-
THE «3aHacHbli BHIXOJ» M3 HOPM HCKJIOUEHO.

Bropo#i BBIXOA — BHIXOJ Ha HapyKHYI TOXKAaPHYIO JECTHHNY, OT-
BEYAIGIUYIO [0 KCHCTPYKTHBHOMY HCTIONHEHHUIO ONpelLeseHHuM Tpedo-
BaHuAM. BTOpo# BLIXOZA HpeaycMaTpHBAeTCH B TeX caydasx, KOrja Kak
M0 IPOTAKEHHOCTH NyTell BaKyauuH, TakK H IO MPOIYCKHOH ¢nocabHO-
CTH AOCTATOYHO OAHOTO 3BAKyallUOHHOTO BBIXOAA, a4 AJs1 TapaHTHH
GesonachocTH Jiojell TpedyeTca He MmeHee ABVX. DBRIXOA HA HaPYKHYIO
MOKAPHYIO JIECTHHILY sIBJISITCS, IO CYNIECTBY, SallacHBIM BBIXOJIOM
H B pacueTax 3»BAKyallH#d He YUHTHIBAETCH. YUHUTHIBASt HEHANEKHOCTh
9TOr0 BHIXO/A, HOPMBl TPOEKTHPOBAHHS DAZPENIAIOT ero ycTPOHCTRO
TONBKO B BUJAE HCKJIKUECHHUHA, IPH 3TOM B 3aBHCHMOCTH OT 3TaXHOCTH

, M HasHauCHUA 31aHHA OrPaHHYIUBACTCA KOJUUYLCTBO 3BAKYHADYIONIHNXCA.

B 0GuiecTBEHHBIX $AHHSIX [0 HAPYXKHLIM DOMRKApPHBIM JCCTHHIIAM 3Ba-
Kyanus A0MycKaeTcs TOJNBKO H3 HOMEUleHHH BTOpOro ataxa. B 3zaHn-
X, CBA3AHHBIX C OOC/yXHBaHHEM JeTed M GOJLHBIX, HADYXKHHE TO-
XKapHBIEC JIECTHHIH B KAUeCTBE BTOPOTO 3BaKyalHOHHOTO BHIXOAA
He IpelyCMaTpHBAIOT.

B 3aksioueHHe pacCMOTPHM NPHMEpHI ONpeAesNeHHs 3BaKyallHoH-

" HBIX BBHIXOJOB.

Ha puc. 14.1 noxgasansl niaHbl staxed obuiexutus. Ecau ananau-
3UpOBAaTh TOJbLKO WJaHbl 2-—4 3Taxedl, MOXKHO NPHATH K OMIHOOTHOMY
BLIBOAY O TOM, YTO H3 KAXK/JA0TO 3TAXKa HMEIOTCH TPU IBAKYAIHOHHBIX
Buixona. [lpu paccMOTpeHUM Xe IJIaHa NMepBOTO 3TayKa BHISCHIETCH,
YTO MpAaBHJALHO BBIMOJHEH TOJMbKO BHIXOJ 13 JECTHHYHOH KIETKH 8 ——
HCIOCPEICTBEHHO HapyXKy. DuiXoa u3 JiecTHHuHOE KIETKY @ BRITONHEH
B KOPKIOp HEpBOro atazka, a U3 JECTHHUHON KJEeTKH 6 HaDyXKy uepe3
BecTuO0/Ib, HE OT/ENEHHBIl OT KOPUAOpa NEpPeropoiKaMH ¢ NBEPIAMH.
B cayuae moxapa B KakoM-THGO NOMeIEHHH MEpPBOTO 3TaxXa [ABIM
3aDOJIHAT KOPHJIOp ¥ BecTHOIONb TePBOTC 3Ta)a, 4TO 3aTPYAHHT HJH
JlazKe CLesaeT HEBO3MOKHONR 3BaXyalHio M0 JSCTHUYHBIM KJICTKAM &4
u 6. Tagkum 006pa3oM, HECMOTPsA Ha TO, 4YTO B 37aHHH HMEKOTCH TPH
JeCTHHUHHE KJIeTKH, TpefoBaHue HOPM O HaJHUHH, KaK MUHEMYM, ABYX

IBAKVAUHOHHDBIX BBIXOH0B U3 KaXAOI'0 3TaxKa 344HMsS HE BLINIOJHEHO.
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Puc. 14.1. ITnanuposka ofumexuTis

Ha puc. 14.2 noxasaus! NaHbl 3Taxell yHuBepMara. AHaAus uMei
HIHXCS BHIXOAOB IIOKa3blBaeT, YTO TOJLKO OJAKH BBIXOT Ha JIGCTHHYHYi
KJAETKY @, UMEIILIYK HeIOCPeACTBeHHBIl BBIXOL HapyxKy, sBiIdger: i
9BAKyauHoHHbIM. JlecTHiina § siBAsieTCsi OTKPBITOR, He UMeer jieCThIt:
HOH KJICTKH, 3allHLIA0ILedl IBaKyHDYeMblX OT BO3JeHCTBHA Onachii:
draxTopoB nomxapa. HapyxkHas MOXapHas JeCcTHULA He VUHTHIE
B pacuerax 3BaKyallud, KpOMe TOro, B OOILECTBEHHOM 3JaHiil, il
OTMEYaJIOCh  BbIIIE, 3Bakyalus MO Hapy:XKHOH JecTHHLE & JAiIch
C TpeTbero »Taxa He JoUyckKaeTrcs, TakuM 006pasom, H3 TpeThbe!:.
H BTODOTO 3Ta¥Xa UMeeTCd TOJLKO IO OAHOMY 3BAKYAUHOHHOMY Bbilo
Ly BMECTO ABYX, TpeOyeMblX HOPMaMH NDOCKTHPOBAHHUS.

Puc. 14.2. TlnaguposKa YHUBepMara
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14.2. NMpuaUMIBL HOPMUPOBAHUA KOJHHECTBA U PA3MEpOR
IBAKYAIMOHHBIX BHIXOJLOB U PA3MePOB NMyTell IBAKYaALUH

HOpMHpOBaHHe KOoJgH4YeCTBa U PA3SMEPOB 3BAKYAUHOHHLIX BBIXOAOB
H pa3MepOB 3BAKyalHOHHBIX HyTEﬁ HampaBJieHO Ha TO, YTOOBI nponecc
IBAKYaAl K OBl KpaTKOBpeMEHHbBIM, 3aKaHuuBaJjacCd paHblie, 4yeM I10-
WBUTCA ONIACHOCTD AJisl 3X0OPOBLA U KH3HU 4HeJOBEKA.

HPH NPOCKTUHPOBAHHHN 3BAKYyalHOHHBIX BBIXOIOB H HyTeﬁ JAOJTHKHDBI
cobamonaThCs CJAeAYyuHe yCaoBusd 0e3011aCHOCTH:

1. ®axruyeckass INPOTAXKEHHOCTb NyTell 3BaKyalliM HE A0JKHA
fipeBLHILIaTL TPedveMylo:

/(b< [Tp-

2. CymMapHas QaKTHUYeCKas UIMPHHA 3BaKyalUHOHHBIX BBHIX0IOB
JOJKH2 OBITH He MeHee TpebyeMou:

38,235,

3. ®agruueckoe KOJUYECTBO 9BAKYAUHOHHBIX BBRIXOAOB  A0JKHO
ObiTh He MeHblle Tpe(’)yeMoro HopMaMi MHHHMAJbHOTO KOJAUHYECTBA
RLIXOAOB:

0=y,

4. IupuHa 3BaKyalHOHHOIO BEIXOAA J0JKHA HAXOIHMTHCS B HHTEp-
BaJjie MeXIy MHHAMAJIbHO # MAaKCHMAJbHO AONYCTHMBIMH pasMepaMi:

6n11x{<6m<6max~

Ecay yenoBusi $e30MaCHOCTH BHIIOJHSIOTCS, TO pasMepbl 3BaKya-
INOHHBIX NyTefl i BbIXOAOB H HX KOJHYECTBO VCTAHOBJIEHO MPaBHJIBHO
H MPOEKT B 3TOM OTHOLICHUH COOTBETCTBYeT TPeOOBAHHAM HOPM IIPOEK-
tTHpopauus. Eciau xots 6Bl 0JHO N3 YCJAOBUH 6G€30HaCHOCTH HE BBINO.I-
HeHo, npoekT He ofecneynBaeT O§e30NACHOCTL JIOZeH H HYKAAETCH
B nmepepaboTKe.

Hast npoepxu codawoieHust yCaoBHA 6e30NaCHOCTH ue0HX01HMO
YMeTh CHpeAeNdATb BeJAHUUHBL [y, fn, 204, 28,,, Ng, Mo Swin, Omax. Pac-
CMOTPHM METOAMKY OIpesiesieHus 3THX BEJTHUHH.

B Hacrosilliee BpeMst CYMIECTBYIOT ABa MNPHHINIA HOPMHPOBAHHA
CyMMapHOH UIHDHHBI 3BaKyalUMOHHLIX HyTeli M BBIXONOB H IPOTSIKEH-
HOCTH TivTell 3BaKyaild.

B cootrBeTcTBHM € NEpPBBIM NPHHIHTOM pasMephl NyTeli 3BaKyaulHH
OMpPeAEAsifOTCs PACYETOM, HCXOAsl U3 HeoGXOAHMOTO BpeMeHH 3BaKya-
nun. Meronuka pacuera chopmynuposana B ryase CHull «[Iporuso-
[loapHbBle HOPMBL IIPOGKTUPOBAHUS 3/JaHuil u coopyxeHuil». Taxo#
IPUHIUTT HOPMHpPOBAHHS SBAAETCHA HAYYHBIM, OOBEKTHBHBLIM, OTTH-
MaJIbHBIM, TaK KaK y4uThIBaeT OOJBIIMHCTBO (DAaKTOPOB, BAUAIIIHUX HA
npouecc sakyauuu. HemocraTkoMm sB/sierca TPYyLOeMKOCTb DacyeTOB.

B cOOTBETCTBHY €O BTOPBIM HPHHUHIOM B HOPMaX NPOEKTHPOBAHHIA
IIPHBOASITCS TOTOBbie HOPMATHBHL B BHUAe uudp: cyMMapHas UHPHHA
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3BaKYalUVMOHHBIX BHIXOJOB U IyTel 20,, H NPOTAXKEHHOCTb HyTeH 3n:
Kyanuu /,,. Pacuera »THX BelHUYMH He TpebyeTcs, OHH CPaBHHTEHLIO
IPOCTO CHpPeReasdoTcsa Mo TabaHIaM HODM.

HecmoTpss Ha yAOO6CTBO B ONpejesieHHH DPa3MepOB BEIXOIOB H I
Tell, TAaKOH Croco6 HOPMUPOBAHMST HMeeT CYIIeCTBeHHBle HeNOCTAaTHII,
H TNaBHBIA H3 HHUX 3aKJI0YaeTCs] B YMO2DUTENbHOCTH, HEZOCTATOYHON
060CHOBAHHOCTH HOPMATHBOB. Hampumep, aasi GONBIIHHCTBA HOMEl
HUfl HE3aBHCHMO OT HX peasbHOH NOXKAapHOI ONACHOCTH, YCAOBHH 31
KYyallHH, BO3pacTa M KOHTHHTEHTa 3BAKYHPYIOIIUXCst Oblia yCTAHOB. 1«
Ha OjHAa M Ta XKe HOPMA CYMMAapHOH LIHPUHBI 3BAKYAUUOHHEIX BHIXO Lo
7 nytef (0,6 M na 100 wenosek). I1Ipi HOPMUPOBAHHE NPOTSIKEHHOC I
nyTefl 9BaKyallHH He BCErja YUHTHIBAIOTCS IIMPHHA NyTed 3BaKyaiii
H peajbHble MapaMeTPHl ABHKCHHS. DTH HEAOCTATKH H3BECTHH pasp
60TYNKaM HOPM, U B HacTosllee BpeMs NpH nepepaGoTKe HOPM 1e..
IOTCS IONBITKY 3aMeHBl NpexXHuX TabJHL HOBBIMH, COCTABJEHHBIMI i1
OCHOBE pacueToB N0 Meroanke, nssuoxennoit B CHull 11-2-80. Xap:.
TEPHBIM NMPUMELOM TAKOTO TOJXO0AA SBJISIIOTCS HOPMBI NPOEKTHPOBA! i1
HMPOU3BOJCTBEHHEX 3/1aHu#l U coopyxeHuit CHull 11-90-81.

NporaxennocTs nyredh 3Bakyauuu. Tpefyemas TPOTSIKEHHO:! .
nyTedl sBakKyanuu onpeiensercs B coorBercteuun co CHullom no ton
JHLIAM HJIH pPacyeToM.

Jns obuiecTReHHBIX 3J4aHHfi TPOTSIKEHHOCTL TYTEH 3BAKVaiiiln
onpexenseTcs B 3aBHCHMOCTH OT HazHaUeHHs, (AKTHYECKOH CTei i
OTHeCTOHKOCTH ¥ BHja NJIaHUPOBKU 3Aanust, /g npoHsBOACTBeH! -
3[aHui NPOTSAKEHHOCTh NyTelf 9BaKyallUd MO TOMENIEHUI0 B KOPH i)
onpeseasiercq no taba. 4 u 5 CHull 11-90-81 B 3aBucuMocTH 0T 06w
NOMeUIeHHs, KaTeropHH INIPOUIBOACTBA, CTENEHH OTHECTOMKOCTH 3.1
Hisl 1 IVIOTHOCTH JIIOACKOIO MOTOKAa. B OTKPHITHIX NPOM3BOACTBEHHIY
YCTAHOBKAxX (3TaxKepkax) IpH pPasMelIeHHH aliapaToB € TOPIOuin
H JICTKOBOCTIIAMEHSIOIUMHUCS KHIKOCTAMH HOPMUDYETCS PACCTOSH G
MeX/Jy JIECTHHNAMH IO IIeDHMeTPY YcTaHoBKH (obniuHo 80 M).

®akTuueckass NPOTAKEHHOCTb NyTeH 9BAKyalHH ONMPeAesACTCa 1o
MPOEKTY UMK peanbHoMy o0bekTy. [IpH 3ToM HeOGXOMHUMO YUHTEIB: 1.
HEKOTOpPhle OCOOCHHOCTH HOPMHDOBAHUS IPOTSKEHHOCTH TyTell 3BaKy
IIMA,

Tak, B OOmeCTBeHHBIX 3A3HHAX HOPMHDPYIOTCS HpEAENbHBE Ni
CTOSIHHA B TOMCILEHHAX, & TAK¥Ke NPOTSIKEHHOCTh NyTell 3Bakyan:
OT ABepell moMelleHHs A0 GaMKaHLIero BHIXOAA HAPYXKY MM HA Jet
HHUHYIO KJeTKy {puc. 14.3a).

B npoW3sBOACTBEHHOM SJaHHH KOPHAOPHOTO THIA MPOTAKEHHC: 1.
nyTell 3BaKyallud HOPMHDYeTcsi OT HauGosaee YHAJEHHOTO pabouc:n
MecTa B IIOMEIEHHH [0 BBIXOJA HAPYKy HAM Ha JECTHHYHYIO KIeTit
T. €. IIyTh BHYTPH IIOMEUICHHS ¥ TYTb 1O KODHAOPY CYMMHPVION
(puc. 14.36). DTo CBA3aHO ¢ OCOGEHHOCTAMH NPOM3BOACTBEHHEIX 31
HUH, XaPaKTepUsyIUMHCA OBICTPBIM pACIPOCTPAHEHHEM MO .
¥ OBICTPHIM 3aABIMJEHHEM INyTell 3BaKyallHH.
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B csyuae npHMeHEHHS B 3/aHHH OTKPBITHX JIECTHHIL (puc. 14.38, ;:
1) B COOTBETCTBHH C HOPMaMH NpPOEKTHPOBAHHUs BHIXOA Ha Heg He HC_
JIseTCsi 3BAKYANHOHHBIM, TaK KaK UeJOBEK He oxa3b£BaeTcser esonae_
gocTH. [TosTOoMy (pakTHyecKasi NPOTAXKEHHOCTD nyTefl 3BaKyalHd H3M
psieTca OT ganboliee yAaJaeHHOTO pabouero Mecta [0 HapyXHOTO BhI-

xoza, T. €. ly=l+lo+ls.

Puc. 14.3. Ompejenenue HpOTAXEHHOCTH nyrell sBaKyaluH:
HH U KOPYILLOPHO‘{‘O Tnaa; 6 — B ﬂpO!{BBOﬂCTB@HHOI\I

a -— B OOULECTBEIHOM . HHOM
3R allvu KO})HLLODHOZ‘O B - B Cayudae IIDI’.MGHCHHS{N QTKY '~JAQ(‘TPIHHDI,
r — TpH yCrpoficTse aurpecoselt; A - IPH YCTPOMITEE 37 mepek

CymMmaphas mHUPUHA 3BAKYAUMOHHBIX BBIXO/0B 1 nyTeﬁ. Tpebyemas
cyMMapHasi LIHPHHA 3BaKYyalHOHHEIX BLIXOIOB H HyTCH MOXKET onpeﬁg-
JATHCS PacueToM H 1o Tabmunam CHullos, paspaG()TaH}gﬁA I}%a oc é
Be pacueroB. OIHaKO B HacTOslee BPeMs B pslie TaB ullos euliI
COXPAHMINCh HEJOCTATOYHO OOOCHOBAHMELE, YMO3DHTeNbHbIE HopMaTIO-
BB, He YUMTHIBAIOLIME PeajbHylo MOKAPHYIO OMACHOCTD, onpenen:;mé
WyI0 HEOOXOoAMMOe BPeMs 9BaKyalH, i peaibHble yCJIOBHA JBHIKE
J0jled Tpu 3BaKyaiuu. v

TlosToMy B Hacrosee BpeMs NpH Nepensfaidu  [1aB CHullos
pa3pabaTLIBAIOTCA HAYYHO OOOCHOBAHHBIC TabJMIEL, ocsosamﬁle Ha
TIIATEbHEIX pacyerax H yJHTHIBAONLe CHCUHPHKY 0GbEeKTOB. aH{)H-
Mep, B IIPOH3BOJICTBEHHOM MOMEIIEHHH KOJIHUECTBO Jwoaell Ha M
IIMPHHE 3BaKyallMOHHOTO BBIXOAA (aBepnu) H3 TNOMelEHHs H H3 KODH
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J0opa HapyxKy WJid B JeCTHHUHYIO KJIETKy OllpefensieTcs II0 Tab.. i, o
CHull 11-90-81 B 3aBHCHMOCTH OT 0ObeMa MOMEILEHHs, KaTeropin
NPOU3BOACTBA, CTEMNEHH OTHECTOHKOCTH 3[aHUS. AHAJIOTHUHOH mepe!.
dotke noaseprauce riassl CHulla mo npoektupoBannio KJaybos, 1o
DPOB H Ip.

Has onpenenenns tpeGyeMoil CyMMapHOH HIHPHHBL BHIXQA0B Hein
XOAKMMO 3HATh paCyeTHOE KOJHUTIECTBO IBAKYUPYIOUUXCA. DTH CBELCI
BBISICHAIOT HO MOSCHHTENbHOH 3aMHCKe HJIM HA OCHOBE aHaJdH3a Texi:
JOTHYEeCKOH 4acTH HpOoeKTa.

B pane raas CHullop aas onpenesenns KOJHYeCTBA 9BAKYHPY i
LIHXCS NPHBOAUTCA IJIOWaAb, 3aHuMaeMas OIHUM dejoBekoMm. Haup
Mep, Ijs MarasuHoOB H NPeANPHATHH OLITOBOTO OGC/YKMBAHUA TP
nHopmatus 1,35 M?/des., A5t CUEHBl TeaTpa HIM KIy6a — 2 M2/ueli.

Cymmapnan dakTHYecKas MIHPHAHA 3BAKYAIMOHHBIX BBLIXOIOB H ii-
Tell ompesenAerca Mo NPOeKTY 3AAHHA HJIH B HATYpPe, NPH 3TOM HCor
XOAHMO VIUTBIBATh psig ocobeHHoCTeH.

Ecan  nBepu OTKPBIBAWOTCH B CTOPOHY KODPHAOPA, (QAKTHUECH. |
UIHPHHA KOPWAOPA VMEHBIAeTCst: TPH OJHOCTOPOHHEM PACTIONONKCT. 11
ABepell —— Ha MOJNOBUHY IIMPHHBL MOJOTHHILNA ABEDH, IPH ABYCTOD: il
HeM — Ha MHAPHHY nojorduina (cm. puc. 13.4). Wlupuua meepii
npoemMa A0JKHA ONpejedsaThes 0e3 yuera JIBePHOH KOPOOKH W Bbii 1
faM¥x vacTed, KOTOPble MEHIANT JBWKeHWio (puc. 14.4).

ITpu ompejesneHny CyMMapHOH LIHPHUHB BHIXOA0B He YUHTBIBAIO!T
pasaBrHKHble, Bpalliaiolinecd, NOLbEMHO-ONVCKHBIE IBEPH, BOPOTA
KaJMUTOK M ABTOMOOHABHOLO TPAHCHOPTA, BOPOTA AJS IKEJE3HO i«
POXKHOIC MOABHKHOLO COCTaBa, JUPTHL, 3CKATATOPHL U APYIHE BLIXG.
He ABJAIOIIHECH 3BAKYANHOHHBIMHE,

s

KonuuecTBo 9BaKyaUMOHKDIX BRIXOAOB. 1IpH ONpeleseHHI KO.Ii i
CTBa 3BaKyalMOHHBX BBIXOJOB VUHTBIBAIOTCH TOJALKO T€, KOTGp I
YAOBJAETBOPAIOT ONPEICJCHHUIO MNOHATHA  «IBAKYAUHOHHBIH BBIXC.
PaccuuTeiBaTh Ha TO, 4TO B C/yd4ae [OXKapa JKOIH MOTYT BOCHOL i
BaTbCAd BLIXOJAMH, He yaoBaAeTBopsromUMu  Tpebosanusm CHull.
APeADbsB/sTeMbIM K 3BAKYaUHOHHBIM BBIXOAAM, Heab3sd. K ueMy Mo
IIPHBECTH Takas OMmHUOKa, BHAHO H3 CJAEAYIOUIEro mpuMepa.
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B mpou3BOJACTBEHHOM IISITH3TaXHOM 3[aHUH C NPOH3BOJACTBEHHAIM
NpPOLECcCOM, OTHOCHMBIM IO TOXKAPHOH 6e30macHOCTH K KaTeropuu
I3, BO3HMK MOXKAp Ha [epBOM 3TajKke B CKAAACKOM NOMelleHHH. B 3xa-
HHH raxoamsoch okodo 500 paBounx. IBakyalus MoAel obecneunsa-
J4Ch JOCTATOUYHBIM KOJHUECTBOM JIECTHHUL, pacloJOXEeHHBIX B JeCT-
NHIHBIX KJIETKaX, pa3Mepbl 9BaKyallHOHHDLIX NMyTeH H BHIXONOB, HX KOH-
CTPYKTHBHOE HCTIOJIHEHHE W pasMelleHHe B o0l1eM yI0BJAETBODSAIN Tpe-
GOBaHHAM Oe30HacHoCTH. Bo Bcefl CJ0XHOH cHereMe ofeciieyeHiist
6C30TacHOCTH Jojleli 6bLI0 onHO HapylleHHne. Ha nepBoM aTame BHIXOJ
W3 JeCTHHUHHX KJETOK OCYILECTBJISLICA He HENOCPEACTBEHHO HAPVIKY,

 kak 310 Tpebyercs mo CHully, a uepes xopumop. Hpu noxape mpo-

JYKTHI TOPEHUSI 3aTIOJIHUAN KOPHAOP, A 3aTeM M BCE JIECTHHYHBIE K.JeT-
KH, II03TOMY paboune TOAHHMAJHCh B BepXHUEe 3TaikH, a sareM Ha
KpHILIy, KOTOpAasi B AAHHOM C/yuae CHIpajga pofb «30HBI 0e30macHo-
cTiy. HeckonbKo yesoBeK, CHYCTHBIUMXCH [0 JeCTHALAM BHES, oTHG-
. C KpBiilin paGoyHX cHacadl o HapyKHBIM TOXKAPHBIM JeCTHELAM.

TpebyeMoe KOJHUECTBO 3BAKYAIIHOHHBIX BBLIXOOB U HX B3AHMHOE
PACIIOJIOMKEHHE ONPENSAIT, HCXOAA U3 MONYCTHMOHR TPOTAKEHHOCTH
nyTeft sBakyaunu. Takoe ompenenesue YAOOHO NPOH3BOAUTD rpadue-
(KA Ha NJaHe 3JaHUH, J00HBAsICh, 4TOOB PAaCCTOSHHE OT BO3MOXKHOTO
MecTa HpeOBIBaHHS ueqoBeKa J0 GJaHkKaflero 3BaxkyalnHoOHHOrO BRIXO-
Ja, H3MEpeHHOe N0 JHHHH CBOBOAHBIX NPOXONOB, HE MpPEBBIMIAI0 10-
NyCTHMOH MPOTsKEHHOCTH TMyTefl spakyaunu. Ha puc. 14.5 nokasana

et

Puc. 14.5. Pacuernas cxXema onpeleseniis NPOTSAMEHHOCTH TNYTeH 3sBakyvallud
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BO3MOXKHAS PacCTAHOBKA 3BAKYaUMOHHBIX BHIXOJO0B IS5 OAHO3TAKHOIO
TIPOU3BOJCTBEHHOrO 3[aHHSA NIPH JOMYCTHMON HPOTSKEHHOCTH INYTeH
3Bakyanuy, pasHoi 70 M. Kak ormeuanocs, ¢pakTuueCKOe KOJHUECTBO
3BAKyalUHOHHBIX BLIXOJAOB JNOJiXKHO GHTb He MeHee TpeGyeMoro:

Ny =Ty,

TpebyeMoe KONHYECTBO 3BAKYAIMOHHBIX BBIXOAOB H3 MOMELIEHI !,
¢ sTraxa, U3 3naHus B coorBercreuu co CHulloM foixHO GHTH He Mc
Hee AByX. OIUH BHIXOJ JONYCKaeTCH B BHJE HUCKJIOUEHHS B HeGOJbIIN
IIOMeIIeHHUSAX CO CPaBHHTETbHO HeOOJBIIHM KOJIHUECTBOM JIOJEH.

Hanpumep, B OOIIeCTBEHHBIX 3JaHHAX U BCIIOMOTATENbHHBIX 3/aHi
SIX TIPOMBILJIEHHBIX NPeIIPHATHA OJHH 3BaKYyalMOHHBIN BBIXOA A0
CKaeTcd H3 NOMelLIeHHsI C €IUHOBPEMEHHBIM mpebbiBaHWeM B HEM lic
6onee 50 uesa. B npousBoACTBEHHOM 3[AHHH OJMH BHIXOJ M3 MOMEN(:
HHUSI JOTYCKAeTCs, ecqaH NPOTSKEHHOCTb NyTed dBaKyaluu He [peBi
maer 25 M, a2 KOJHUECTBO paGoTalouHX B CMEHEe He IPeBHIIaeT 5 ue.i
B NoMenleHHH ¢ mnpoussoactsoM kareropuit A, b u E; 25 wen. — i4:
50 wen. — I' u JI. M3 moiBa/ibHLIX TIOMENICHUH OAMH BAKYaLHOHH! 1
BBIXOM JONycKaercs NpH IJomland noMmewenusa go 300 mM? u yuct
paboTawiux He 6oxee 5 ued.

MuHuMajbHble U MAKCHMAJAbHbIE Pa3Mepbl SBAKYAUMMOMHBIX RYioii
U BLIXOAOB. IHenb3si fenaTh ABEPH CJAHIIKOM Y3KHMU HAH CJIHIIK(
UIMPOKHMH, TaK KaK HPH 3TOM HapyllawTcs TpeboBaHus 6e30macHoCT

[Ipy npeaespHbIX MIOTHOCTSX TOTOKA, XapaKTEPHBIX WIS 3BaKY:
UM, Ipolece ABHXKEHHA yepe3 IIPOeM KauecTBeHHO uaMmensiercs. Cran
JIEHHBIE Teja JI0JeH, 3aJepXKaBIINXCH Mepejy IpoeMoM, ofpasvio:
«apKy», KPyTH3HA KOTOPOU TeM GOoJbllle, ueM MEHbille HIMDHHA Npr
Ma (puc. 14.6).

DxcrepuMeHTanbHble HccaegoBanns  BUIITIO MBI CCOCR
u MUCH nm. B. B. KyiiOblueBa nmokasaJju, uTo IpU WHPHHE ABEPIiC
ro npoeMa 0,8 M H MeHee JBHKEHHE MOXKeT IPUOCTAHABAHBATH |

Puc. 14.6. O6pasopaune apxu:
a — B npoeMax HeGOJbWIOR IHPHHL, 6 — B UPOSMax 3HAUYHTEJLHON UIWDHHBL
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#3-32 06pas0BaHusT «apKU», KPYTH3HA KOTOPOH HACTOJBKO 3HAUHTENb-
Ma, 4TO «apKy» HeBO3MOXKHO NpojaBuThb. Ilpu mupuue npoemos ot 0,8
j0 1,2 M mBMKeHHe HOCHT IIYJBbCHPYIOMIHH xapakTep: NPOPHBHL MOLEH
H3 obpasywouieiicss «apKu» B MPOEM UEPEeAYIOTCS ¢ IePHOAAMHU IIP010JI-
MUTEJIBHOCTHIO 110 HECKOJBKO CEeKYH/[, B T€UeHHe KOTODHX IBHXKEHHE
orcyrereyer. Ilpu mupuHe npoema 1,2 M «apka» JOCTATOYHO JIErKO
paspyuraercsi, ABHKeHHEe MPOHCXOJHT C IepeMeHHO# HHTEHCHBHOCTbHIO,
Ho 6es ocranoBok. [Tpu mupuHe npoema 1,5—1,6 M «apka» BooOIle
e o6pasyercsi, ABHXKeHHe NPOUCXOAHT paBHOMepHO. Takoe ABHiKeHHE
na6a0na0Cch ¥ NP AajbHellleM YBeJHYEHHH HNIMPHHBL ABEPHBIX NPO-
eMOB 10 2,4 M, OAHAKO NpH WHpHHE NPOEMOB M JIECTHHIL CBHIIe 2,4 M
JABHIKEHHE CTAHOBHJIOCH HEYCTOMUMBBIM, CONDPOBOXKAAJMOCh IajeHHEM
Jrozen.

Pe3yibpTaThl HCC/IefOBaHUH OBIH y4YTeHHl NpH paszpaboTKe HOPM
poexTHpPOBAHNA. MHUHHMAa/JbHAS ILMPHHA YY4ACTKOB IIyTell 3BaKyalHuH
YCTAHOBJIEHA B 3aBHCHMOCTH OT HAa3HAueHHd 3[@HHs, HO He MeHee I M.
MunumanpHas mupAna ABepell Ha nyTax sBakyanuu 0,8 M. B obume-
(TBEHHBIX 3/aHUSX IIHPHHA NPOXOJOB B 3PUTENbHBIX 3ajaxX ¥ ayAHTO-
pusx ¢ xojgudecteoM Mect 100 u Somee — He Menee | M, a IIHpHHA
JBepe#t 13 HuX — He MeHee 1,1 M. B sanax ¢ GoJblIUM  KOJHUECTBOM
niogel (KHHOTeaTpPH!, COOPTHBHbLlE COOPYIKEHHS, T€aTPhl M jJp.) LIHpH-
ua aBepeil He MeHee 1,2 M.

HlupuHa Mapriefl OCHOBHBIX JECTHHI, OOIIECTBEHHBIX 3J2HHH ¢ YH-
caoM Joaell Ha Haubojee HaceJeHHOM 9sraxe ©Oojee 200, a Takxke
3MaHuil KHHOTEATPOB, KAYOOB U GOJbHUIL MpHHEMaeTcs pasHoil 1,35 M,
4 OCTaJbHBIX 3/3aHUH H JECTHHL, He ABJISIOMIUAXCH OCHOBHBIMH, — 1,2 M.

Crienuasi3upPOBAHHBIE HOPMBL PerJaMeHTHPYIOT MHHHMAJbHYIO K-
pHHY IyT# (BBIXOAA) C yueTOM clielHUKH 0O beKTa.

K coxajenno, BO MHOTMX HODMAax IIPOEKTHPOBAHHs He perjaMed-
THPyeTCsl MAKCHMAaJibHAsi UIMPHHA 3BAKyalHOHHBIX BBIXOJOB H HyTeil.

“BMmecre ¢ teM oTZesbHHE NOJMOXKEHHS HOPM B pasHeix riasax CHulla

AyGAUPYIOTCS, a B psAAe CjaydaeB HPOTUBOpPeUYaT APYT JAPYTrY, B OT/eNb-
ibix roaax CHulla eute coxpaHusiuch He 000CHOBAHHBIE HAYUYHO HOP-
MaTHUBHL.

W3 ckasanHOrO CJAefyer, UTO HOPMBI IIPOEKTHPOBAHUS HYKAAKTCH
B JaJbHefllleM COBepUIEHCTBOBaHHM, pazpaboTke eaHIOro MNOAXOAA
K HOPMHPOBAaHHIO Pa3MEpPOB IBAKYAUHOHHBIX MyTcl H BHIXOJZOB., Taxas

. pabora B Hactosiuiee BpeMmsa nposojautcs Focerpoem CCCP, B neit ak-

THBHO y4acTBYIOT HHCTUTYTH ['occrpos, T'VITO MBI CCCP, BUTITHI
MBJI CCCP u BHHUIIO MB]l CCCP.



I'nmasa 15

OBBEMHO-NIJAHHAPOBOYHBIE U KOHCTPYKTUBHbIE
PEIIEHUSA 9BAKYALHUOHHDLIX NYTEW U BbIXO0B

15.1. IlomeuieHua ¢ mMaccoBbIM npedbiBaHHEM AloeH

OnpiT 3KCIIyaTauud 34aHHH U COOPY2KEHHH pasjiHuHOIO HasHaw:
HHS [OKa3aJ, 4To Ge30MacHOCTb JIOAEH B clydae noxapa obecrmeums:
eTcd He TOJBKO MPABHJLHHEIM BBIOODOM KOMTHYECTBA U PA3MEPOB 3h:
KyallHOHHBIX BBIXOH0B u nyTell. CyllecTBeHHOe 3HaUeHHe HMRIOT TAK:
00BbEMHO-TIIJIAHUPOBOUHBIE ¥ KOHCTDYKTHBHBIE DeLIeHHs! 3BakvailHoi
HHIX TIyTell H BHXOHLOB.

Ilpu HOpMHPOBAHHY 3TUX pelleHHH CJOKHIKCD CAENYIOUINEe OCHO!:
Hbie TPUHUKIBL YjeHeHHe Macchl JIOAefi Ha TPYNNb HeOoAbmiof win
JeHHOCTH, obecrnederne HOPMAJLHOTO DUTMA ABHIKEHHS, GeCnpensrc
BEHHOCTH ABHIKEHHS, OPFraHH30BAHHOTO ABIIKEHUA JI0AeH, VCI0BHH 1.1
yCHemHofd paboThl TOmapHbIX, HE3aABIMIAEMOCTH TyTefl 3Barvailk
TEXHUYECKAs] BO3MOMKHOCTL M SKOHOMHYECKas Lelecoo0pasiocTs pi
HATBIX PeilleHHH.

B paccmarpuBaemoin riiaBe o60o6miaercss ONBIT  HOPMIUPOBAHH
B obnactu O0LEMHO-IVIAHHPOBOUYHBEIX ¥ KOHCTPYKTUBHBIX perlexuil 3n:
KyalUMOHHBIX NyTeH H BBLIXOHOB.

CTaTHCTHKA CBH/AETEIBCTBYET O TOM, YTO HAaHOOJbIIEE KOIIYECTh:
JKepTB NPHXOAUTCS Ha TOXKAaphl B 3JaHHSX C MaCCOBBIX NpeSbIBAHHE
gogefl. Ha HekoTOpBIX moXkapax B TeaTpax, KHHOTEATPAX, AAHCHHIAN,
VHHBEpMAaraX H KPBIThiX CHOPTHBHBIX CCOPYMKEHHAX KOJIHYECTBO Kepi:
JOCTHTAJ0 COTeH YesOBeK. 1 JIaBHOW, HepeliKo pellalomlel, pHyHHo:
Tpareiuy SBJANACH HENPAaBUJbHAS [JIAHWPOBKA MOMENIEHUH,

Cob6Jo/leHde NPHHUIMNA JeJeHHs MAcCChl JIOJell Ha CPaBHHTE bl
"HefoJiblUMe H30JAMPOBaHHBIE ADPVI OT JApPVra TPYIIBl B 3pelliHbi
HPeANPHATHSIX M 3anaX coOpaHuil JOCTUraeTcss yCTpOHCTBOM TPOAOID
HBIX H [IONEPEYHBIX NPOXOIOB MEeXJY paAlaMH Kpeced. Psaabl Kpeces
H30JIUPYIOT JIOAeH ADYT OT APYyra W HampaBAsiOT HX K OIDede eHHbl v
npoxogaM u seixogaM. st Toro uroBui Kpecja BHITOJHSANN 3TV Qyilk
UHIO, OHH IOJIKHBEL OBbITb 3aKpellJieHEl Ha moay, He sakpensaeHHsic
KpecJsia JONYCKaloTCd TONMbKO B JOXKaX MPH KOJHUECTBE MecT ne Gojct
12. Ocoboe BHMMAaHHe Ha KpeIseHHe Kpecea chaeiyer o6paliarh B 3
JaX MHOTOUENIeBOrQ Ha3HAueHHS, B KOTOPHIX Kpecaa MOUYT VOHPATHC:
a 3aTeM BHOBb yCTaHABJHBATLCA Ha MeCTOo. B 3ToM ciaydae HeoGXOL
MO IpEeAyCMAaTPHBAThb CbeMHBIe KpeIUICHHS HJH COELUHSATL KPeca:
B CeKUHH, YTO NPeNOTBPATHT ONDOKHABIBAHWHE Kpeces MpH IBaKyaiui

IBrxeHde mofefl B 3ajax HaUMHAETCS C ABHXKEHHS MEXAY Psju
MH T4K Ha3blBAeMOI'0 OJHHAPHOTO MOTOKA. [ICHXOJOTHUECKH Ye OB
B CJyYae OIIaCHOCTH CTPEMHUTCS BO3MOXKHO OhICTpee BHIITH B P10l
HBIA TPOXOJ, MOITOMY Ind ofecHedeHHs 3TOH BO3IMOKHOCTH HPOXO |
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MeXy pPSJamu JA0JI#eH HMETb A0CTATOUHYIO MHPUAY H CPABHUTEILHO
ne6oublryio Anuny, lupuia npoxoaa OOBMHO TPHHUMACTCS 09,5 ™,
910 ofecliediBaeT BO3MOMKHOCTh ABHZKEHHSA UYeJOBEKa MEXAY psaiaMu
KaK TIpH HOPMAJbHBIX, TaK U aBAPHUHBIX yCIOBHAX {puc. 15.1}.

Mie. 151, Pasmeutenne 3putesefi
B pARax

C 11e/1b10 YMCHBIUEHHST PACCTOAHES A0 BEIXOAA B NPOLOJBHBEIH 1PO-
XO4 KOJHYECTBO MeCT B psijy OrpaHHUEBaeTCsl H O0OBIUHO COCTaBiAeT
ne 6osjee 50 MecT IpH JABYCTOPOHHEH 3BaKyaluM M 25 MECT IpH O1HO-
CTOPOHHe!l 3BaKyalllu.

[Tocse TOro Kax 3pHTeIb TPOXOANT MEKAY PALAMI Kpecea # noma-
JaeT B HPOAOJBHBIA IPOXO[J, OH CTPEMHTCS KaK MOMKHO 6bICTpe€/ﬂ\O-
CTUTHYTb 3BaKyamHOHHOTO BBIX0Aa. IliannpoBka 3ana Ao/iEHaA 00eC-
NeuHBaTh OPraHU30BAaHHOE, HANpaBJeHHOe /[BUKEHHE JI0JIeH K BBIXO-
naMm. PasanuanoT [AAHHPOBKY  AJHHHBIME, KOPOTKUMH  DAJaMA

(puc. 15.2), a TaxzKe CMEIIAHHYIO MJIAHAPOBKY.
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Puc. 15.2. TlnanupoBka Mect:
a — NAUHHBIMH PAXaMU, 5 — KOPOTKHMY psiamu
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Ilpn naaHupoBKe [JJHMHEBIMH DSIIAMH  [POXOABl PACONArarTcs
y G0KOBBIX cTeH 3aja. Takas NJaHHPOBKA NpefolpefeisieT HOpMalb-
UBIE PUTM M YeTKYIO HANPaBJEHHOCTb ABHIKEHHS JIIOJeH, 3KOHOMHAYCCKII
puirogra. OanHako Npu NJAHHPOBKE AJNHHHBIMH PSITAMH HEBO3MOXKHO
M3MEHeHHe HallpaB/JeHHdA JBHKEHHA B ONACHOH CUTYaluH, IpPH pasMe-
IeHHH BBIXOJOB Y CLEHH 3aTpyJAHeHa 3BaKyallus 3pHTesell H3 Iepej-
uux pspos. Hceaeposauusamu BHIITHI MBI CCCP  ycranosaeno,
4TO [IPH MOXKApax B 3PEeNHUIHBIX IPEANPHATHAX C KOJOCHHKOBOH Clie-
IOH ONACHOCTb OT TEIIOBOH pajHalHH AJd 3pUTEeqedl HepBHIX pPsAOn
naprepa nosBasiercs uepe3 0,5 MHH moskapa. YuuTHBas 3TO, HJaH-
POBK& MEPBBIX OT KOJOCHHKOBOH CUEHBl MECT A/JAHHHBIMH PSAAMI B TU
atpax, kaybax, moMax H ABOpLAX KyJbTyphl HelesecoobpasHa.

IIpu nianupoBxe KOPOTKHMM DsiAaMi YCTPAHBAIOTCH  IIPOAOMBHLI
U HoNepeuHble TPOXOAH, ITO CHOCOOCTBYET Ilepepachpe/esenuid Ha-
TPYy3KHd Ha BAKYALHOHHBIC MPOXO/Bl H BHIXOAB, YBEAHUHBAET CBOOOMY
JABHIKEHHSI. IBAKYUPYIOLIHICS MOKET 3HAUHTENIbHO OBICTpee YHTH Ot
ONACHOCTH B TOT HJAH HHOI IONepeddblfi HJAH NPOLOJLHBEIH NPOXOL.
HenoctaTkom 2Toro BHAA IJAHHDOBKH SIBJSIETCSI HAMHUHE BCTPEUHBLX
1 Hepecekamlluxcs NOToKoB. B cayuae ycerpoficTBa B MPOLOJIBLIHEL:
MPOXOAax CTyleHeHd HJIH YKJIOHOB B CTOPOHY CLEHBI JaBJEHHE CO CTO
POHBI 3BAKYHPYIOIIUXCH, ABHKYUHUXCS B NPOXOJAAX MOJ YKIOH K BBIXG-
1AM, MOJKET OKa3aTbCs 3HAaUNTeNbHO DOJIbLIe, YeM AaBJeHHEe BCTPEUHO ¢
MOTOKA, U IPHOCTAHOBUTD ABIKEHHE 3TOTO TOTOKA.

,U,JIH HCKJIOUCHUS TaHuky H olecreuyeHUs HANIDABJACHHOCTH ABHKC
HUS Jiofell HeoOXOJUMO CO31ATh YCJIOBHS, IPU KOTOPBIX 3IBAKYHPYK:
ILUECS BHIRAH Onl opeiHasHaueHHbie Aaa HHX IBAKYaUHOHHBIC BbIXOX
H ABHTQJIUCH WMEHHO K HEM. JlJ9 3TOTO 9BaKyalnMOHHBIE BBIXOMit
pasMeIaTesl Ha KOHLaX IIPOXOJOB, K4K HOKa3aHo Ha pHc. 152
Baxxnoe 3HaueHHe, KaK yxKe OTMeYa/loCh, UMeeT pasdejeHHe Macchi
JIofiel Ha CPaBHHUTENLHO He(OJiblIHe TPYNNB M HAlPABJICHHE KAXKAO!
FPYHOOE K CBOEMY 3BaKyalliOHHOMY BHIXOLY. MeXAYHAPOZHBI OOb'¢
npoextupcsanus (Anraus Kawana, TP, Arcrpus, ®PI') nokasnipa
€T, YTO YHCAEHHOCTL TAKOH CPYNNH B 3aje C MacCOBBIM MpebBIBaHueM
mone# e noaxHa npesbimars 300 yen. DToft HOpMOH esecoobpasii:
PYKOBOJCTBOBATHCSA JJIs1 GOJBIIAHCTBA HOMELIEHHH ¢ MaCCOBBIM Mpe
OuiBanneM Jw/el. B KMHOTeaTpaxX H KDPBITBIX CIIOPTUBHHIX COOPYHKEHH
SIX HOPMBI YCTaHABJHBAIOT YHCAEHHOCTh Ipymiisl 600 e,

Mzonanua  rpynm  oOCyWeCTBISCTCS  DAa3JHYHBIMH  NPHEMAMIL.
[Tpn nnanupoBKe MJIMHHBIMH PsilAMM H30JIAUMHS MOXKET JOCTHTAThC:
MyTeM TPOLJEHUS PAAOB Kpecea N0 NPONOJIbHHIX GOKOBHIX CTel
H YCTPOHCTBA CaMOCTOSATENbHOrO BBIXOJA A KaXKAOH TPYNnel B KV
ayapst (puc. 15.3a).

ITpu apycHoft cxeMe 3asa HECJOKHO 06eCHeunTs KaK MUHHMYM B
BLIXOMA M3 Kaxjaoro apyca. Ilpu amdureaTpoBoM pelenuu, 8 ocobel-
HOCTH B UHPKAX M KPHITHIX CHOPTHBHEIX COODYKEHHSIX, Ha Pa3JHUHLIX
YPOBHSX YCTPAHBAKTCS KOJbIEBble IPOXOAH C BHIXOLAMH B JIOKII
Hpyroit cnoco6 — ycTpoRCTBO MPOIOJBHBIX H HOMEPEUHBX Gapbepo:,
OrDaHUYHBAIONIHX KOJHYECTBO JIOAed B rpymnie (cexkrope). B xkauc-
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cTBe mpuMepa Ha puc. 15.36 mokasama paszbrBKa Ha TPYIOB TPHOYHBI

KPBITOrO CIOPTHBHOTO CoOpy:xkeHHsi. C  NOMOIIBIO BePTHKAIbHBbIX [
W TOPU30HTAJBEBIX 2 Oapbepos TpubyHa AeTHTCA HA IPYHNED (cexTO-
pHI), Kaxaast U3 KOTOPHIX paccuHTana Ha 600 wes. Ka}KﬂbHE CEKTOp
obecreyen JIOKOM sl BBIXOaa 3purenefi. JIBHxkenune 3purenefl IpoHC-
XOAMT II0 TOPH3OHTAJHLHBIM NPOXOAAM MeEXKAY PAJaMH MecT, 3aTeM IO
NOIEPEeYHOMY HAKJIOHHOMY MPOXOAY 3 W rOPHU3CHTAJbHOMY cOOpHOMY
NpoXony A0 JioKa 4.
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Puc. 15.3. TIpueMbl H30JALHHU TPYNN 3BAKYADPYOWHXCS ADYr OT
apyra:
a — NpOZJeHHe PAAOB Kpeceda o crei: § — yerpoiictBo 6apbepon

IupuHa TPONONBPHHX H IONEPEYHHX TPOXOJ0B ¥ BHXOJOB U3 3aia
olpejieiieTcsl  PAcyeToM, HO HE3aBHCHMO OT De3YJIbTaTOB pacueros
He N0JXHA OHITh MeHblle MUHHMaJbHO JONYCTHMOH BeJAHYHHB, Derja-
mentupyemolt CHullom. OO6puHO MmunHMajbHasd IHHPUHA IIPOXOJOB
cocrapasier ot 1 1o 1,2 M, a swxonos ot 1,1 1o 1,2 m.
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HocTaTounas WHPHHA TIPOXOLOB N BBIXOJIOB  €llle He TrapaHTipyc
GecnpensiTCTBEHHOCTH JBHIKCHHS. 3HAUUTE/NbHEE VKJIOHBL Ha 1y7Ts:
2BaKyallHH, CTYICHHU, IOPOTH, Pe3Kue HOBOPOTH, BCTPEUHHIE i nepece
Kalolunecs NOTOKH, ABHKEHHE B CTOPOHY BOSMOKHOTO HCTOUHHKA Oz
HOCTHM  (CUEHBI B TeaTpe, KHHOAMNADATHON B KHHOTEaTpe), .TOKHI.
ABEDH I 3€pKajd MOIYT HapyLUIHTh PHTM JIBHKCHHS. Ipn mpoextup::
BaHHH HEOOXOAHMO YCTPAHUTbL VKA3aHHDIE IDENATCTBHA H IPeIVCMO
PETh TaKyi0 BENUYHHY YKJIOHA, NPH KOTOPOf COXDAHSETCsT  yCTOH
BOCTb Ue/IOBEKa NPH JABHKeHUH BHU3. CJienyer VUUTBIBATL, 4TO Nji
ABUKEHHH [0 HAKJOHHOH IIOCKOCTH BHH3 HEYCTOHUMBOCTD VCHAHBAC
¢ BCACACTBHE NOATA/KHBAHHA YeloBeKa MAVIIHEMH C32H JIHOIBM}¢
YKJIOH Nona He I0JKeH npesbunath 1:7, a navaycos 1: 6. JIsumken: .
MO y4acTkaM MyTH C TAKHM YKJIOHOM  3aTPYIHHTENbHO, HO3TOMY i+
AMHHA He N0JKHa npeBbmath 4—>5 M. Tlpu Goabuen VKJIOHE CIemy:
pEAyCMaTpHBaTh CTYNEHYATHIH CIYCK HAH NOLbey.

Baxuo obecnmeuurs PaBHOMEPHOCTb PACHOJIOKEeHHS (paccepeors
UEHHOCTb) 3BAKVAUHOHHEIX BHIXOJOB. Ipu nmpoexkrupoBannu xumoi«
aTpoB HabawojaeTcsi cTpeMJeHHe K PasMeiedHI0 B HX 3aJ1aX IBOUHb
M Aaxe TPOMHBIX 1Bepefl, 4TO MPOTUBOPEUHT tpebopannam  CHill
H HebesornacHo,

B noMemesusx ¢ KoapyecTBoM gwpeit  6osee 100 yen.
0003HaYawTCd CBETOBBIMH yKasaTeasMH,
4BapUHHOrO OCBeIleHHS.

IIpu koauuectse Mect Gosee 50 ¢ 6anKoHOB AOJIKHG OBITH He M«

HEE JBYX 3BAaKyalUHOHHBIX BBIXOIOB, 3TH BBIXOABI HE 10JKHb IpOX:
IHMThL depes 3aJ.

BBIXO/ 1
NOAKJIOUEHHBIMH K Cet,

15.2. MpouseopcTseHHbie nomMeueHusa

B NPOHIBOACTBEHHBIX NOMellleHNa X MOTYT pasMenlatbca noxapo
H B3pBIBOOIACHbIE IIPOILECCHI, IIpeaCTaBaAAgOIIHE B YCIOBHSIX MoxKanp:n
ONaCHOCTL AJs nepcoHana,

IIpn paspaGorke naamnposounsx pelleHuE Heo6XOAUMO AOGHTLC:
He TOJILKO  DaBHOMEDHOrO Da3MeLieHHst 3BAKYALUUOHHMIX BBIXO 0
HO W TOro, YTOGH! IPH ABHKEHHH K BBIXOAAM JIONH He HaIPaBISIHCT.
B CTOPOHY BO3MOKHBIX HCTOUHHKOB ONACHOCTH (noxapo- uiau B3pBIBO
ONaCHBIX anmapartoB), HaOGOPOT, JBHIKEHHe K 9BAKYAIlHOHHOMY BBHIX(:
AY AO/KHO VIAATh OT HCTOYHHKA ONACHOCTH.

O6opynoBanue MOMKHO GLITL PaCHONOKEeHO OTHOCHTEJBHO 3BAKY: -
LHOHHBIX  BBIXONOB TaK, 4TOOBl OCTaBAMHCh JOCTATOWHO HIEPOKH
Ipoxoxsl, Begywliie K BeIXoAaMm. s Toro urofi 2BAKYHPYIOLIHEC,
BHACIH BBIXOAB U OPUraHH30BAHHO ABUTAJNUCL K HHM, TIPOXOAB TOIKH!.
O6BITb O BO3MOMKHOCTH IpsIMElE, 6e3 HOBOPOTOB.

B npousBojcTBeHHLIX [IOMEIIEHHAX HepeLKO €CTECTBEHHOe OCBelie
HHE ABJISIETCA HENOCTATOUHBIM HJH OTCYTCTBYeT (Hanpumep, B Becho
HaprIX 3ﬂaHHﬂX), a HCI\'YCCTBGHHOE’, OCBelleHle HPH BO3HHUKHORCH] I
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lOXKapa MOMKET BBIHTH H3 CTposA. 11o3TOMY A5t omcueq?miﬁ HOpMaJ/IS-
Hoil SBAKyalHu B MPOM3BOACTBEHHLIX HNOMEINEHHSX, B hOTop}axx pado-
Taer Gomee 50 wes., NpeLyCMAaTPHBAIOTCH aBapHiHoe OCBCILEIHe My~
TCH 3BAKYyalMl U CBETOBble YKasaTeay 3BAKydIHOHHBIX BBIXOLOB, NOI-
KJIOYEeHHbIe K CeTH aBapHUHHOIC OCBeIleHNs.

B oTiesbHBIX CJiydasix COBPEMCHHBIC NPOHU3BOACTBEHHBIC MOMeElle-

IS HMEIOT HACTOJbKO OOJbLIHE pasMepbl, YTO PACCTOSHHSA OT paé?-
"X MECT [0 BBIXOJOB, YCTPAaHBAaeMBIX B HaPYKHbIX CTEHAX, 351:3?{_
TCJBHO NPEBLILIAIOT JONYCTHMYIO NPOTSKEHHOCTh INyTeit ?Baxyam..rer;
[Tostomy mpuxomiTest paspabaThiBaTh CHEHHANbHBIE TEXHH Ilec[me p(i
ieHHsi, ofecreynBailie 6e30MaCHYI0 BAKYAIMIO JI0AeH. p@fy{epfi:
MI TaKHX DELIeHUil SBAAIOTCS 3BAKYAUHOHHBIC KODHIOPBEI M 3BaAKyalli

OHHBI® TOHHENW, ToKa3aHHble Ha puc. 15.4.
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A lowapHeli xpar

Puc. 154, [Ivri 38akvapgdu B UPOU3BOACTBEHIBIX NOMEUIEHHAX ¢ OOJLIMMH
‘ pasmepami:
4 o~ IBAKVALHOHHLIC KOpUIOPpLE: 6 WBAKYHHHOUHLIE  TOHHC UL 8 — I1IJaH  [IOMeUeHHs

Oesonacnoery

Bxoa B 3BaKYAUHOHHBIH KOPHAOP IJIM TOUHENb ocymégmm?mﬂ
I|L‘p63 Iip()THBOH()}Kaprie TaM@yP»UIJIIOL%bI ] C (‘,&I\/lO’;i.’:‘LKPbIBatOULHTH(iﬂ_
iII)()THBUHO}KaprIL\’IH ILBepHMH 2 lel HAJUYHUHU B [IOMELICHHU BSPJIBJ
OIAaCHLIX TMPOIECCOB TAMOYpP-ULI03bl  00eclHeunBaloTes HOCTOZIHHI)IIE
OAMOPOM  BO3AyXa NPH AaBJIEHHH 20 Tla. Hpege.n OF?QCTOHKSC,"TQ_
OrpaAcAaaiomnx I\'OHCprKHHI/I 2BaKyaunOHHBIX KOpuIdﬂ.Op()B ¢ HﬂHOM 1ie
i GesonacHoctd 4 Ha BXOJAEe B 3BAKYaUMOHHBIH TOHHEJb O AOKEH
OLITb JOCTATOUHLIM, YTOOBI 06eCHeydTh He TOJBKO 3IBAKYALHIO moagu,
HO H 6e30MaCHOCTD noxapHbeix. KpoMe Toro, orpaxamoine KOHCTPYK-
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LIHH NOoMelleHus1 6e30MacHOCTH AOJIZKHBL  DaCCUHHTHIBATLCS Ha npoy-
HOCTb C YYeTOM JUHAMHYECKOro BO3/JeACTBUSA o6pymafom:nxca B YCJI0-

BHSIX NOXKapa KOHCTPYKUHIL.

B HEKOTODHIX INPOH3BOJACTBEHHBIX 3AAHHAX ONDELENCHHASN KATEro-
PHs IO (e (RucnmeTyepsl, omepaTopsl u ap.) [IpH NOXKape He MoKe:
9BAKYHPOBATBLCST BMeCTe C APYTHMH pPaBOTHHKAMH, HOCKOJBKY  5TH
JIONH OJIKHEL NPOBOAHTL MEPONPHATHS 1O OTPaHMHEHHIO pasMepon
aBapHu M IO JHKBHAAUMH ee MoCaeAcTBHi. Iloatomy B CTpomenlbgoﬁ
JaCTH NPOEKTA CIeNYeT IIPEAYyCMOTDPETb CIeUHAAbHBE HHKeHe th
PELIEHUs, rapaHTHPYIOmHe Ge30NacHOCTh 5TOH KaTeropHu paGOTHSKoﬁ

Hanpumep, moxuo npeaycmorpers HAJeXKHYIO H30JSUHI0 TOMelle-
HHS JUIsL ACXKYPHOTO MepCOHasa, HCKIIOYAIONYI0 BO3MOKHOCTD IPOHHK-
HOBEHUsA B NOMCIIeHHe AbIMA, TOKCHUHBIX IPOLYKTOB TOPEHUS H HOBb-
LIeHHs B HeM TeMIeparypsl. C 3TOR Lesbio MOXKHO, HanpuMep, BHIIOS -
HHTE Orpalaloulie KOHCTPYKLUHH TOMEIIEHHS H3 HErOpIOHX ‘Marepi-
/708 € JOCTATOYHOH OTrHECTOHKOCTHIO, CHAGANTL CMOTPOBBIE OKII){'.l
Uepes  KOTOpele oneparop HaGJI0ZaeT 3a XOAOM TEXHOJIOI‘I/ILZQCKO;(;
fpoliecca, TePMOCTOHKHMH CTeK/NAMH M BOASHON 3aBECOl CO CTOPOHLY
POUSBOACTBEHHOIO NOMENICHHS, NPEAYCMOTPETh —MOANOP Bosﬂgxo{w
B A€XYyPHOM NOMEILEHUH M 9BAKYAUHOHHBI BHIXOJ 43 NOMEIIEHHs.

15.3. Irakyanuounnie KOPHAOPBI

CBSi3b MeXAY OTAeNbHBIMH IIOMENICHHIMH B 3
€A DasNddHbIME criocobamMu. Pasinualor KopHAGDHVIO u AHQUIATHY
NTANAPOBKH, a Takxe IVIAHUPOBKY, NPH KOTOPOH CBA3D MeK Iy J()Tieé}j
HEIMH TIOMELIEHHAMH OCYLIECTBJSIETCS Yepe3  3adl BOKPYI  KOTO (d>r1~
COCPEAOTO4CHBI BCIIOMOTATEIbHBIE IIOMEICHHS (’Hanpzmep Tea‘IT) 1s
KuHoreaTpr). HauGosee pacnpocrpanena KODHAOPHASR HJI,aHHpOB[I)’:*’
Audunajgnas MIaHEPOBKA OGHYHO NPUMEHSACTCH B My3esx yHHBepM\;
rax, 6ubauorexax; ODH 3TOH NJNaHUDPOBKE CMEeXKHbIe ’nonxemeﬁyifr
C TOUKH 3peHHS SBAKYAUUH CJeIyeT pacCMaTPHBATL KAK KOpH,ZLOpri

Hst Toro uroGel sBakyupyomKecs emorin GBICTPO MOKHHYTb MOMC
LIEHIe, N10Mank KOpuaopa AO0MKHA ObTh JOCTATOYHON A/ HX ‘a;
Memenusi. llupuna u nmporsKenHoCTH KOPHI0DA ACJIKHBL oﬁecnegm:
ACGCTaTOUHO CGRICTPOE NMPOXOXKIEHHe 9BAaKYHDPYIOINUXCS B JIECTHHUH }(II
KACTKY win Hapyxy. Ilostomy mupuua u mporsenHoeTs xopu oy)’:‘
ONpeAeNsIoTCA pacyeToM HJIH no tabmanuam CHulla, ITpu STOMpmipII;:
;{2} KOpHJOpa A0MKHa OBITh GOJbLIe MUHHMAJILHO JOIYCTHMOIO an
JICHIS, PErIaMEeHTHPYEMOTO HOPMAaMU IIPOEKTHPOBAHHS K HaXOISIIer
€1 i pasiuuHbIX 34aHME B npenenax ot 1,2 10 3.2 u Kopuno 1)»
HE BEAYIIHE B JECTHHUHYIO KIETKY HJH HApYKY, He C"l}iTE{IOTCH 3B o
ALHOHHEIMHU U B PACYeT He MPHHUMAIOTCH. , o

. Lé’l;o@bl oéecnetimb GecrpensiTCTBeHHOE JBHIKEHHE JIOAeH, KOpuuo
51 Bblé OCKTIPYIOT 63 MeCTHBIX CyMKeHHH, KPYThIX [IOBOPOTOB, TYIIHK):
TYUaluX Ha YPOBHe POCTAa YenoBeKa KOHCTPYKUUE H 060Dy 10
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AaHHU OCYHIECTBJIsAET-

paHs. B KOpuAOpe He paspeliaerca YyCTPOHCTBO CTyMeHell, OTrpanHuii-
BaeTcsl VKJIOK noja mo 1:6 (B Teatpax 1:12).

Hns obecnedenus BHANMOCTH IPH 9BaKyaluH, a TaKkXke BO3MOKHO-
CTH NPOBETPUBAHHA NPH 3aABIMJICHUH KODHIOPH JOJIKHBl HMETb ecTe-
cTBEHHOe ocBellerne, Kopuaops 6e3 eCTeCTBEHHOI'O OCReIleHHs yCTpa-
HBAIOTCH KaK HCKJIIOuenHe u 00eclneyuBalOTCs aBAPHUHBIM 3BAKYyallH-
OHHBIM OCBElieHHeM M YCTpoHCTBAMH AJIs YAA/JEHHS AbiMa. IDBAKYH-
pylomuecsi J0AKHB BHAETH BHIXOAB HAPYXKy WIH B JECTHUIHBIC
kaeTkH, C 5TOH 1eJbio ABEpU BBHIXOLOB U3 KOPHAOPA OOODPYAYIOT CBE-
TOBHIMH yKazarteasmu «Bpixo». B 31aHHsX ¢ MaCCOBBIM NpeObBaRieM
niojefl CBETOBbie yKasaxesqy peKoMeHAyercs YCTAHABJAHBATDL TAXXKE Ha
CTEHaX KODPHIOPOB.

Boawuioe 3Hadenuwe pas obecreucHuss O€30MACHOCTH 2BAKYHPYIO-
IUHMXCH M HOXKAPHBIX HMMEIOT OIHECTOHKOCTb W BO3TOPACMOCTL  CTeH
3BaKyalHOHHBHX KOpuA0opoB. Crenbl (ieperopoiki) KOPHAODOB Lese-
c006pasko BHIIOJHATH TOJBKO H3 HeCropaeMblXx MaTepuajoB C Ipeie-
JIOM OrHecTOHKOCTH He MeHee 0,75 4. YuHTHIBas, UTO NPH BOSHIKHOBE-
HAH 1I0Kapa B CaMOM KOPHAOpe 3BaKyalus J0jefl 13 3TaxKa cTaHer
HEBO2MOKHA, HOPMBI NPOEKTUPOBAHHS 3ampelialoT NpHMeHsTb obuimn-
HOBKY KOHCTPYKUHH B KOPHIOPax CropaeMbiMi MaTepHajaMH.

Oco6yi0 0CTOPOKHOCTL CJIEyeT NPOSIBJAATH K YCTPOHCTBY B CTeHaX
KOPHAODOB CBETONPO3PAUHBIX OKOH H (Qpamyr JJ/si eCTeCTBEHHOIO
OCBellleHUs] KOPHIOPOB BTOPEIM CBETOM, H TeM 00Jiee K H3TOTOBJEHHIO
CTeH KOPHJAOPOB H3 CTEKNO0I0KOB MM cTekaonpoduaura. Hecenenosa-
nusi B. I1. Bymena moxasasu, uro 0GLIYHOE OKOHHOE CTEKJIO TOJIUIHHOMH
OKOJIO 2 MM B YCJAOBHSX TOMXKapa MOXKET paspyUIuTbCs YHe uepes
2,5 MuH, ABOHHOE OCTEKJEHUE M3 ITOTO CTeKJaa paspyliaercs uepes
4 mun, crekgonpoduanr — dyepes 6-—12 MuH, 3aKajeHHOe CTEKIO —
uepea 24 mud. KpoMme TOro, BEICHHJNOCH, UTO HA OrHECTOHKOCTh H3je-
Jufl ¥3 CTeKJa CYIIeCTBEeHHOE BJAHSIHHE OKa3blBaeT CIOCO0 KDemTeius
usjfenuii ¥ pame. OTCY1CTBHe HJIHM HEJIOCTATOYHAS BeJHYHHA 3230Da
10 KpasiM MPUBOJMT K BOBHUKHOBEHHIO GOJBIIMX MECTHBIX HANPSMKen il
M K TpexkaeBpeMenHoMy paspyilenuto. [losromy npumensiTe Takue
CBETONpO3pauHble MaTepHajbl B CTEHAX KOPUJOpA HEueaecoofpasHo.
[punenenne npoGHUABHOTO CTeK/aa AN IE€PEroposoK, Orpamiaarulux
MyTH 3BaKyalluH, 3alpeieHo «YKazaHHsIMA [0 NPHMCHENHIO NPodrIb-
HOrO CTEKNa B CTPOUTEIhCTBE».

ApMUDPOBAHHOE CTEKJO M IYCTOTE/Ibie CTeKJNOOJOKH CHOCOOHBI 1JH-
TeJbHOE BpeMsl BHIEpKHUBAThL BO3ACHCTBIG TMOXKapa, He pa3pyluasch.
Tak, BpeMs paspylieHus apMEPOBAHHOrO crTekia cocrasjser or 0,75
70 1,2 4 B 3aBHCHMOCTH OT KOHCTPYKIUMW NepeNera H y3J0B Kperie-
HUS, BEPTHKANBHO PACIOJOXKCHHBIX CTCKJIOGJOKOB 2,4 4, @ TOPH30H-
TaJbHO PACTOJOXKEHHHX CTEKJIOBJIOKOB 1,8 u. OnHako NO NPOTpeBy

(osiRJenHI0 Ha HeoBOTpeBaeMoil TOBEPXIOCTH ONACHCH TeMuepaTypH)
npenes OrHeCTOHKOCTH aPMHPOBAKHOTO CTekKiaa O/H30K K HYJIIO M jaxe
nsst crekaobaokop He npeswimaer 0,3 u. ipyras oco6eHHOCTb apMupo-
BaHHOIO CTEKJA ¥ CTeKJOGJOKOB 3aKJAIOUaeTCd B TOM, 4YTO yepe3 HuX
NPOXOASAT JyYucTHE MOTOKH, Tak, Io JaHHBIM aHMVIHHCKOH HCCIeAsBa-
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tenpHunbl Mapraper Jloy, B cayuae, ecqiu KOPHAOP OrpaxKieH apil-
POBAHHBIM CTEKJIOM HA JJIMHY 4 M TIDH BBICOTE OTPAXKAEHHA 3 M, dakKe
IpPH  CKOPOCTH ABHKeHHs1 60 M/MUH JIIOAH HE MOTYT HAaXOLHTLCH
OT 3TOTO OUpaJeHHA Ha PAcCTOsTHHM OJnke 3,5 M 0pu  moxKapax
B 3AaHWfAX MAarasupoB, CKJAaJ0B H Ha paccTOAHuu OGJHXKe 2 M HOpn
roxapax B 3JaHMAX VUpeXJEHHH, IIKOJ, 3J1aHHI ¢ MACCOBBLIM TIpe0bl-
BanuenM Jrodell ¥ KUABIX 3Aanuax. B onmrax B. I1. Byutesa na pac-
croauuy 1,2—1,3 M oT orpaxIeHHs apMHPOBAHHLIM CTEKJOM 3aropa:
JIHCh ApeBeCHHa U TKadb. lIponyckKaHHe JAYYHCTOrO Telia CTeKJI00.10-
KaMil MeHbllle, yeM apMHPOBAaHHBIM CTEKJOM, HO H B clydae HpHMeHe-
HHsE CTeKJMOBJIOKOB TeMOepaTypa Ha JAepeBsSHHBIX KOHCTPYKUHSIX, pas-
MEILEeHHHX Ha PACCTOSHHE | M OT NpoeMa, 3aMQJHEHHOTO CTeKJ06a0-
KaMH i UMeolllero mjaomais Bcero 2 M2%, cocrasisaa: uepes 30 Mun
noxapa 70°C, uepes 40 mun — 100°C, a uepes 1 u — 140°C, yto0, Ge3-
VCI0BEO, OyIer CO3AaBaTb TPYAHOCTH B pabOTe MOXKAPHBIX MO CHAace-
HHIO JuoZell U TyWenHo noskapa. HMexois ¥3 3THX coo0pamenni, s
OCBCHLIEHNST KOPHIODOB BTOPHIM CBETOM HEJeco00pa3Ho HCMOAB30BATL
TOJILKO CTEKAOGI0KI, pa3MellleHHbie BhIUTE POCTA YeT0BEKa.

15.4. JlecTHuub

s npoekTHpoBanuM 31aHUSA HeOOXOAHMO HCXOAHTbH W3 TOTO, UTO
Ipu pacueTe MyTeH 3BaKyalMH JUMTHL 0 5CKATATOPbl HE VUHTBIBAIOTCS,
TAaK Kak OHM HMEIOT HeHA[CXKHBHE B YCJAOBHSIX MOXKapa MeXaHHYeCKuii
npusoa. Kpome Toro, AudTH UMEWT OrPAHHUYEHHYI0 BMeCTHMOCTB,
4 9CKaiaTOphl — OrpaHHYeHHY0 IWHPHHY 4 GOJBIIOH yroJa HaKJIOHa,
[Py KOTOPOM B C/Jydae OCTAHOBKH 3CKaJaTtopa BO3MOXKHBI HECUACTHBIC
ciayuan., Aaska u nasnka. C 3Tofl TOUKM 3peHUs HALEKHBIMH MyTsAMI
3BAKVAUHH ABJAAIOTCA 3BaKyalMOHHBIE JIECTHHIIBL,

C Touku 3peHHA 6E30MACHOCTH HEOOXOAMMO, UTOOB BHILIEAIINH
Ha JEeCTHHUIY 4eJOBeK MOr 0es30macHO CIYCTHTBCS ¢ JIOOOTo 3Taxa Ha
IepBbiH. He MOABEePrasfch BO3JEHCTBHIO ONACHBIX (DAKTOPOB IOxKapa.
Hnis 3T0r0 3BaKyalHOHHBIE JAECTHHUB JOJKHB ObITh MOJHOCTBIO 34-
KDBITEIMHE. CTEHB! JECTHHUHLIX KJETOK H3TOTAB/JIUBAIOTCS M3 Hecropae-
MBIX MaTepHasaoB H B 34aHuAX [—II1 cTenenell oraecTofiKOCTH A0MKHBI
ofnanaTth npegesoM oOrHectodkocTH 2—2,5 u. Hecyuie 3smdeMeHTH
JIECTHHIL HMEIOT IIpejiesl OTHeCTOHKOCTH He MeHee | 4 W TakxKe H3TOTaB-
JIMBAIOTCS U3 HECropaeMblX MaTepHasloB.

s nexmpodenns BO3MOXHOCTH BO3HHKHOBEHHS [OXKAapa BHYTDH
JIECTHHYHON KJICTKH 3alipeliaeTcsi OTAEJKa CTeH JeCTHHUHOH KJIeTKH
FOprYNME MaTepHanamu. OUeBUIHO, UTO HE CJEAVET TAKKE MPUMEHATD
B JIECTHHUHON KJIETKe ToployYde KOBDHI, AOPOXKKH, MJIaCTMAaCCOBBIE f1pO-
CTYIN 51 HaKJaJAK{H Ha CTYNEHAX, OrpaXACHHSI H3 OpPreTekaa M Apyrie
JeKOpatTHBHBEIE TOPIOUYHE MaTeprabl.

JlecTHHIB J0/KHBl 00eCIeylBaTh HOPMAJLHBIA PHTM ABHKEHVS.
Mapmiy BHNOAHAIT ¢ OAHHAKOBBIMH [IHHAMH M VKJIOHAMH. Y KJIOHK
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OCHOBHBIX 3BAKYalNMOHHBIX JECTHHL COCTABJSIOT 1:2, 1: 1,75, a BC{IO-
MmoraTesbubix — 1: 1,5, Pasmeps cryneHm JIeCTHHHB - npo’crynu
W,I0JCTYTIeRKa — Ha3HA4aloT B ¢OOTBETCTBHH C BEJHUHHOH yhﬁOHa,
i, TaKEM 06pasoM, uTo6bl HX CyMMa paBHsAIaCh 450 MM — ecTecTBen-
WOk JUIMHe 1ara B3pOCJIOro  desloBeKa HpH ABMIKEHHH MO HaK/MIOHHOH
miockoerd. HampuMep, Ipu yKaone mapura 1 :2~ HIHPHHA NPOCTYNH
cocrgsasier 300 MM, a BBICOTa MOACTYIEHKA — 150 mM. yMEHbu;arb
INHPHHY IPOCTYNH MeHee 270 MM He Jjomyckaercs, TaK Kak B 3TOM
¢Jy4aE HEBO3MOXKHO TOJHOCTBIO NOCTABHTH CTOLY HA CTYNEHb H 00~
WEHUE UeJOBEKA Ha TAKOH JeCTHUIe CTAHOBHTCH HEYCTOMIHBLIM, BO3-
MOKHE T1aJeHus. N

[TosroMy Ha NMyTsx 9BaKyalus He JOMyCKalOTCs BHHTOBBIE JIccTiH-
Ibl, @ TAKMKe JeCTHMIB ¢ 3a0e/KHbiME CTYNCHAMH 1 Pa3peshbivi 1110-
mazkaMk  (puc. 15.5), y KOTOpBIX IUMpHHA CTYNEHH HEOANHAKOBA
N0 AJAHHe w He ofecleudBaeT VCTOHUHBOCTH [OpH ABMIKEHHH.

annte; O : FRUBIMHE CTYREHA -
¢ pasPASHLIME IJOLLE AKAMI

Upespbluallio BAYKHO Takke OOecIHeuuTh Gecrxpenmcwez—moc?b
JBHKEHHS 9BaKyHpyiolluxcsa no jecruuite. IlpenaTcTBHsAMA MOTYT
GeiTb  OGOpYAOBaHIE, BBICTYIIAKOWLEC 13 NJOCKOCTH CTCH Ha BBICOTE
J0 2,2 M OT NOBEPXAOCTH NPOCTyNel W DIOHafoK JeCTHHIDL, HelocTa-
TOUHAS BHICOTA MPOXOAOB, MECTHBIE CYXKEHHs! Ha JEeCTHHUHBIX ILI0MHLA1-
KAX U TDM BHIXOJe M3 JecTHHuHOH Kiaerku, HIupuna JeCTHHUHBIX MI0-
1aJOK H HADYXKHBIX 1Bepell JecTHUUHOH KJICTKH JOJXKHA OBITH HEe Me-
nee wHpHAL Mapua. Ipu mpoektnpoBanuy  JECTHHIB 069{33?@;5}4—10
VIHTHBAIOT ee pasMeilleHHe M0 OTHOUIEHHIO K BXOILY B 3jamie. Leild
BXOL OCYIIECTBJSIETCS dYepe3 JEeCTHHUHYIO KJATKY U pasMeilsi Ol
11CPBOH TPOMEXYTOUHOH MAOWANKOH, HEOGXOLUMO, QTO6UbI ee mcm
pasMeniajach Ha ypoBHe, 00ecHedHBaIOLIEM ¢BOGO JHHIH POXOI TOA
iell ¥ pasMelleHHe BXOAHOK ABepH H IABEpH TamBypa. D10 VCIOBHE
ofecreyEBaeTCsd TPH YCTPOHCTBE CHENHAJLHOTO  HOKOMBHOTO - Mapiila
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B 5—6 crymeneft, Beaylero oT BXOAA K MEPBOH TAXHON NJIOMAAKE,
¥ BLICOTE NIPOXOJa HaX IVIOIIANKOH He MeHee 2 M (puc. 15.6).

Ecnu mupuna cpepHero Mapiia pa3BeTBISIOWEHCH JBYXMapUIeBofi
JeCTHHIBL Gosiee 2,2 M, TO MJisl YCTORYHBOCTH NBHIKEHUS €r0 IIeaec006-
PAa3HO pasieJuThb NPOMEXYTOYHBIMH MepHJaMH Ha [ABE YaCTH, UTOOHI
YeOBeK, HAYIIHii [0 cepeluHe Maplia, CMOT JOTSHYTHCA A0 HODPYHHS
(puc. 15.7). Bricora nepust 0,85 M. B JONIKOJILHBIX NETCKHX yupexie-
HASIX, KPOME 3THX IePHJ, JOJNKHB OBITb NepHaa A7 AeTeH BLICOTON
0,5 M.

Bousblioe snavenne /11 3BakyaldH HMEeT OCBEICHUE J1ECTHATHOLN
kaeTkd. HopMbl mpoextupoBanus tpebyioT, 4T06b1 JIECTHUYHEBIE KJeT-
KH, KaK NPaBHJIO, UMEIH eCTECTBEHIOe OCBElleHHe depe3 OKHA B Ha-
PYXKHBIX CTeHaX. JTO HeOOXOAMMO He TOJbKO jJis ofecrneueHiiss 3Ba-
KyauuH, HO ¥ AJd MPOBETPHBAHUS JIRCTHHUHON KJETKH ADH ee 3aibiM-
JIEHUH,

[TosToMy yCTPOHCTBO «TeMHBIX» NECTHHYHBIX KJETOK 623 ecTe-
CTBEHHOIO OCBEIIEHMs HekKeNaTeMbHO U JIONYCKACTCH B HCKSIOUHTE/b-
HBIX CyYafx NpY OGeCNneyeHHU HAXEKHOA NPOTHBOIBIMHON 3alHTH
(em. pasgen IV).

Bepxuee ocBemeHne MeHee 3MEKTHBHO, ueM OCBel{e¢HHE qepes
OKXHa B OCKOBBIX cTeHaX. JIpIM, MPOHHKHYB B JeCTHHUHYIO KJETKY
H CKaNJHBasiChb B ee BepPXHEH YacTH, MOMKeT HacTOJAbKO OCAabHThL
H 083 TOro HeaHaUHTeNLHBH CBETOBOH NOTOK, 4TO 3BaKyanus Oyaer
3aTPYANeHa. YUHTHBASA 3TO OGCTOSTEILCTBO, HOPMB NDPOEKTHPOBAHHS
paspewaloT yCTpaHBATL BepXHee OCBellleHWe He Gonee ueM B 509
JeCTHUYHHIX KaeTok. IIpu stom nns oGecneuenns HeoGXOMIMON OCEe-
LIeHHOCTH NPOCBET MeXX/y MapliaMu AOJMXKeH ObiTh He Menee 1,5 M.

[Ipn uncae aBaKyHpPYIOLIXCS N0 JecTHHLe Gosiee 50 ued. n He3anH-
CHMO OT HAC/I4 SBAKYH]YIOUIUXCS B WKOJAX, ACASIX-CANAX, AOMAX Hil-
BaJMHAOB M NPLANPUATUAX GBITOBOrO OGCNYKUBAHAA HACEHCHHS JecT-
HHIB! 00CCIeUNBAIOTCs 9BAaKyalHOHHBIM aBADHIHLIM OCBEIlEHHEM.

Ocofoe BHIMAaHHe caefyeT o6pamars Ha TO, uTeOBl Kaxpad Ject-
HUYHAST KIeTKa MMeJla BBIXOJ HapyXKy HJIH B BeCTHSIONb, NpHYeM, KaK
NPEBASIC, 3BaKyaluta yepe3 pecTHOIAL ZonycKaeTrcs He GoJee yem H3
ONHO¥ JECTHHYHOM KIOTKH, He HMeWILlell HelocpeiCTBEHHOr0 BHIX01A
Hapyxy,

H7Ast MCKMOYEHHS BO3MOXKHOCTH TPOHHKHOBEHHS B JIeCTHUYHbIE
KJIETKH MPOAYKTOB TOPEHUsI ¥ PaCHpPOCTPaHeHist ux 4yepes JOCTHUUHBE
KJICTKH 110 3[aHHI0 TIPeLyCMaTPUBAKTCA MEDPONPHATHSA [0 NPOTHBO-
ABIMHO@ 3aUIHTe JIECTHHYHBIX KJETOK, MOAPOGHO H3JIOKEeHHbe B pasje-
ae IV. Tam ke uan0xeHsl TPeGOBAHUS K OTKPBITHM JeCTHHIAM, TIped-
CTAaBJSIONAM OCOOYH0 ONACHOCTh C TOUKH 3DEHHA PaclpOCTpPaHeH:d
ABIMa B cJaydae nmoxapa.

Hapy:kubie noxapHsle JeCTHHIE B 3aHUSX, XOTS H He YUUTHIBAWT-
Cf IipH pacuerax 3BaKYalHH, ABJASIOTCH BTOPLIM BLIXOAOM H IO
06ecneutBaTh OTHOCHTENbHO YAOOHBIE YCMOBUS 3BAKyalLHH. B OTKDH-
TBIX COODYXKEHHSIX NPOMBIIIIEHHBIX NPEANpPUATHI (HapYKHbIE 3Takep-
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KH, IJIOWAAKH U Jp.) HAPYXKHBIE JIECTHHIB HepeiKo SBISIOTCS OCHOB
HBIMH TIYTSIMH 3BaK

TpeboBaHug,

Pue. 157, Paszeacnne wapwa gecy-
HHIBL ¢ HOMOUIBIO [IPOMEMKYTOUHBIX
nopyusefi

OCHOBHBIM  TpeGoBaHHeM  sBAsIeTCH odeclicyeHHe HOPMaLHOI
PUTMA IBHKCHIS M GECHPensiTCTBEHHOCTH ABHMKEHHA JIOLefl 1o dect
Hine. JIas 9toro BBIXOA Ha HAPYXRHYIO  JIECTHULY OCYLLECTBISETCS
1€pE3 ABCDH, BeylIHe Ha GANKOHBI HJIH IMIOMAIKH, YCTAHAB.IIBAeMbLiC
Ha ypOBHe 5BaKYaUHOHHEIX BBIXO/0B. [IBepH He HOMKHBI HMETb 34MKOR
AR APYTHX TPYAHOOTKDBIBAEMBIX 3am0poB. COOGLIEHHEe JeCTHHY ¢ To-
MCLICHHAMH MOXKeT OCYIUECTBJISITBCS H uepes MJOCKHe TOKPHITHS WK
JapyxHbIe  rajeped, BBIIOJHEHHBE H3 HECropaeMbix MAaTepHaIOB.
YKnon mapuei ne Gosee 1 : 1, lapuHa He medee 0,7 M. Hapvsxube
JIECTHHULL 10JIKHBI 00S3aTe/bHO 10XOANTh KO YDPOBHSA 36MJM H {MeT:
orpaxjenue Buicoroi 0,8 M (puc. 15.8).

Oco6bsie TpeGopanus NPEADBABAAIOTCA K HAPYXKHBIM 3BAKVALHOH-
HBIM JIECTHHALAM  NDOMBIUIEHHBIX [PeANPHATHH ¢ IPOH3BOACTBAMH
Kareropuit A, b n B. Onwit nokasan, uro IIpH TOXKape JIECTHHLB!, pa3-
MCIICHHBIE TIPOTHB  OCTeKJeHHBIX IPOEMOB HJIH NPHMBIKAOUIHE K Ha-
PYKHBIM 3TAXKEpKAM M IIOIIANKaM, HOJBEPraiOTCA BO3LefCTBHIO JYYH-
CTBIX MOTOKOB € WHTEHCHBHOCTBIO, ITPEBbILIAON]el NpeNeJbHO TOAYCTH-
MYI0 /IS HesOBeKa. JBakyalHd JIOACH HAH NPOABHKEHHE JIOHKADHBLY
B STHX yCJIOBHSIX HEeBOSMOXKHBL. [T03ToMy HapyskHbie JICCTHHIIBL CiieayeT
PASMEILATh HANPOTHB TJIYXHX YUACTKOB CT1€H 3 Hecropaemsix Mare-
pHanoB, 06.71a1a0IUX AOCTATOUHBIM IpeflesioM  oruecToikocTy., Kak
HCKTIOUCHIE, HOPMBI ITDOEKTHPOBAHHS AOMYCKAIOT pasMemars Hapyx-
HBIC JIGCTHHUE! IPOTHB OCTEKJICHHBIX NPOEMOB H Ha ITaxkepKrax i Io-
mankax. Ho B stoM cayuae mectHuuml 3alUINAIOT OT AEHCTBHS Jyun-
CTBIX MOTOKOB 3KPaHAMH H3 HErOpPIOYHX MATePHAA0B, YCTaHaBJAHBae-
MBIX CO CTODOHBI BO3MOXKHOTO H3JyYeHHs OpH moxape. JKpaHbl A00¥%K-
HBH OHTh Goablle PasMepoB  JIeCTHHIBI HA | M B KaXayio CTOPOHY
(puc. 15.9).
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SBaKYpr}OUH/IXCaHMH IPOEKTHPOBAHAH, ABEPH AOKHEL OTKprBa’IbeC;IHEM
BOI;)LSHg;;XK;f{:;)IEXH 1 B apepHbIX npoeMax NOMEIIeHHH, 338 HCKIOH 2
XOHY 2 .
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Puc. 15.9. Cxema ycTpoiicTBa Jecr-
HUIL Ha OTKPHITOH sTaxepke

o A

d e
Puc. 15.10. Ipepu:
a — Ppacrnamdasf; 6 — Kayaw H
H masics; B —
Pa3/BHKHASA;, T — NONBEMHO-ONYCKHasA] g —

BpallaoNancs; e — TYpPHUKeT

11
»

H % 5
Becxapﬂggﬂog 3a0ECpPIKEK IBHKEHHS MOIKET SIBUTbCA HEIIpaBHJILHAYg Ha-
ABepey, KOrjga NnoJIOTHHIIE OTKpI:ITOfI ABEPH BBICTyHAeT 3a raba-

254

puthl crenrl. CyxeHHe BCEro Ha HECKOJILKO CAHTHMETPOB MOMET MpH-
pecTi K TOMY, UTO 3BaKyupylomunecs OyIyT HaTalKMBaTbCsA HA BBICTY-
n, 06pa3ys CBOEOODAasHy0 apKy y ABEpPHOro Hpoema, KOTOpyio TPy.-
¥o mponasuth (puc. 15.11). [IBepb B OTKPHTOM COCTOSIHHH He JOJKHA
plcTynaTth 3a rabapuTH CTEHHL.

Puc. 15.11. Hasecka aBepe:

a — HenpaBUABHaf, § — OPaBHJb-
Has

Oco60e BHEMaHHe CJAefyeT 06pamaTh Ha NPaBHJIBHOCTb YCTPOH-
cTBa TaMOYpOB, HEe JOMyCKas Cy:KEHHs MYTH 3BAKYyallHH, PE3KHX IOBO-

_DOTOB U JIPYruX NpensiterBuil s ABrKeHust. Hlnpuna TaMOypOB H TaM-
-6yp-WA030B NpPHHEMaercs OoJblle IMIHPHHBL MNPOEMOB HA 0,5 M

(o 0,25 M ¢ Kax/0# CTOPOHH npoema), a riybuHa — 6oJibllle IUHPH-
HH [IBepHOTO NOJOTHA Ha 0,2 M, HO He MeHee 1,2 M (pue. 15.12).
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Puc. 15.12. TlporusomoxapHuil
TaMOyp-1UII03
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_O6e nBepu Tambypa uau TaMGYpP-ULII03a NOJKHBEL OBITH OJHHAKO
BOM LUHPHUHBL U 110 BO3MOMKHOCTH Paclo/araThCd Ha OAHOH JHHHY. Pe:
KH€ NIOBOPOTHL M CYMKEHHS HexeJaTeJbHBl TaK¥ke H BO BXOZHBIX TaAMOV

pax obumecTBeHHBIX 3/aHHil. BXoAHbe TaMOypH NpefHA3HAYAIOTCS L+

3alUTH BecTUOKONEH OT NPOHUKAHUA XOJOAHOro BO3AyXa NPH OTKpPLI

BaHHH HapyXKHBIX ABeped. YcTpolcTBO TaMGYpPOB 3ABHCHT OT KJHMa-

THYECKHX YCJIOBHA. B pafionax ¢ AJMTENbHBIM XONOLHBIM HEPHOAOM
H CHJALHBIMH BeTPAMU YCTPAHBAIOTCS ABOHHBIE TaMOYpPHI, B VCJAOBHS
cpenneii monocst CCCP npuMeHsOTCst 00bIYHbIE OfHHADHbIe TaMOYPiy.
a B I0KHBIX pafioHaxX C KaPKHM KJIHMATOM BXOAB! YCTPAaHBAIOTCS O .
TaMOypoB. 3alluTHbe CBOCTBA TaMOYPOB 3aBHCAT OT HX TIAHHPOBK!:
H OTOMUTEJIBLHOTO 060pyROBaHHMsI. TaMOVpHl NPeAcTaBASIOT COB0H o
CKOJIBKO TIOCJIE/IOBATENbHO DACHOJIOKEHHBX HEGOJbIIHX [OMEILeH! i
(ULM0s0eB), coenuHeHHBIX ABepsMH (puc. 15.13). Pasmeps Kamaor
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Puc. 15.13. ITnanupopounsie cXesul BXOAHKX TaMGvpos:

4 -— ¢ NnoBopoTaMu; 6 — Ge3 NOBOPOTOB

L1032 NOIXKHBEl 1aBaTh BO3MOMKHOCTH BOHTH B HeEro, 3aKpHiTh 32 ¢

Solt ABEPH K 3aTeM OTKPHITL clefyouyl nseps. HMcxoms us a7i-
yc/aoBu#, ray6uHa mosa taMmbypa npuHHMaercs Ha 30 ¢M 60BN
LUIHpHHBL [BepH, HO He MeHee 1,2 M, 2 mupuHa — Ha 60 cM 6oanin.
WHPHHB KBEPHOrO npoema. IIpuw HHTEHCHBHOM ABHXKEHHH JIOomefl o+
ABepu TaMOypa OKasbIBAKTCH OTKPHITBIMH, IOSTOMY s npeayupe:

A€HHsl NPOHHKAHHA XOJNOAHOTO BO3AYXa B BeCTHOIONb HEPELKO Mpeiy:
MaTpPHBAIOT HECKOJBKO NOBOPOTOB H TENJIOBhIE 3aBechl, 06pasyemi:
HampaBleHHBIMA  CTPYSIMH  NOAOTPeToro BoO3myxa. ILlemecooGpasin:
yCTpanBaTh MHHHMAaJbHOE YHCJIO MOBOPOTOB (cM. puc. 15.136) u mon.
HBIE TENJIOBBIE 3aBeCHl, KOTOPhIE, XOTsl YBeJIHUHBAIOT SKCIAYATAIIHo

HEle 3aTPaThl (PAaCXOAB! Tensia, 3JEKTPOIHEDTHH), HO CO3LAIOT 3HA!
TeAbHBlE YNG0CTBa W HO3BOJISIOT BHOPATh NPHEMJAEMVIO WIS 9BAKL

IIHH TIIAHHPOBKY BXOZHOrO taMGypa. ’ 4
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[Tpu npoekTHPOBAHHE 3[aHHIl C MAacCOBHIM Tpe0bBaHHEM JIOJed
11e06X0 MO 00ecHeynTh, YTOOH BCe BXONH B 3JaHHe YAOBJETBODPSJIH
Tpe6OBaHHAM, MpebsBALeMBIM K 5BaKyalHOHHbIM BbixonaMm. [1pu sBa-
Kyaluu JIOAH CTPEMSTCS BBHIHTH MMEHHO uepe3 Ty [Bepb, yepe3 KOTO-
PYIO OHH BOLLIM, TaKk KaK 3Ta [Bepb /sl HUX H3BECTHA, a JPYrue NyTH
9BaKyaliMd HMH He HCIIHTAHBl M NMO3TOMY, C HX TOUKH 3peHHs, npen-
cTaBAAoT pUCK. Mcxoas U3 3TOro cooOpaKeHHs, JOKHbIE U 3amacHble
BLIXOJBI YCTPauBaTh He Clefyer.

B 3akauenre #e0GX0AUMO OCTAHOBUTBCSA HA OMHOH U3 BAXKHEHLIHX
npo6aeM. B npakThke BCTpedaloTcsl CJydad, KOrAa B 3[AaHHH HMEETCs
MHOTC BHIXOJIOB, HO aOCOIOTHOe GOJNBIIUHCTBO HX 34lePTO, 3arPOMOK-
JCHO M HE HCHOAb3yercs. B ciiyuae noxapa B TakoMm 3JaHuu Gesomnac-
nocth mojel He rapautupyercs. Cormacso CHull 11-2-80 u npasusam
oXKapHO# Ge30MacHOCTH ABEPH 3BAKyallHOHHBIX BBIXOJOB [IOJIXKHBI
6LITh 6e3 3aMKOB, a TaK¥Ke JIPYTHX 3aN0OPOB CHApYKH. DTo TpeboBanue
WiIOTAa BCTylaerT B NPOTHBOpeyue ¢ TPeOOBaHUAMH OXPaHH 3JaHHA.
Onnako B psfie cjiyuaeB Takoe IIPOTUBOpPeUHE MOXKHO DaspelinTb.
B psanme crpan (Hanpumep, AHrJIHH) /[BepH 3BaKyalHOHHBIX BBIXOJIOB
¢11a6KawTCsa 3JIEKTPOMArHUTHBIMH 3aMKaMH. B HODMAaJIbHHIX YC/IOBHAX
9TH 3aMKH YAepXKHBAIOT ABEDH BHIXOJOB H3 3JaHHS B 33KDBITOM COCTO-
MK, a ABepH Ha MyTsX 3BaKyalWH BHYTPU 3JAaHHS B OTKPHITOM CO-
vTosiHuH. D10 obecnevupaer YIOOHYW 2KCNJyaTamuio 34aHHs, yA00-
lHoe IBHIKEHHe 10 3JaHHo Jofeli. B ciayiae moxkapa aBTOMaTHYECKH
OT TIOXKAPHBIX H3BellaTenefl WM AHCTAHLHOHHO (AEXKYPHBIM IepcoHa-
JIOM) Bce 3aMKH OTKDBIBAIOTCS, a ABEPH, HMeIOliHe COOTBETCTBYIOILHeE
JROBOAUHKH, IIPUHHMAIOT aBapuiiHoe TOJOXKeHHe, NPensTCTBYIoLiee
pACTIpOCTPAHEHHIO AbIMA MO 3AAHHUIO.

15.6. Pa3srpy3ouHble nAowWafKkH U Oe30macHble 30HHI

CBoeBpeMeHHag 3BaKyalusa JI0jiell U3 3/laHUS C MACCOBBHIM INpebHl-
BauueM JIojelt ofecneurBaercsi TOJBKO B TOM cJydae, ecliH OyAyT
CO3AaHBI YCJIOBHS JJIA PACCEHBAHHMA BBIXOJSAIIHX M3 3[aHH JOAed
B ropoJICKOM NOTOKe HJH Ha 3aBoJCKOft Teppurtopun. Ilomexoil mMoryr
6HTh TOPOJCKHE TPAHCIOPTHBIE MOTOKH, 3arPOMOKJEHHOCTD ILIOINAIKH
nepel BBIXOZAMM OOUIECTBEHHBIM M JHYHBIM  aBTOTPAHCHOPTOM, pas-
JHUHBIMH KHOCKAMH ¥ O00CpYLOBaHHEM HJH MaJible pa3Mepsl 3THX MJ0-
manok u 7. n. [losToMy NIpH TPOEKTHPOBAHUN 3[AHHH C MAaCCOBHIM
npeGuBaHueM JI0AeH Y BXOJOB H BBIXOJ0B H3 3[4aHHI IpeaycMaTpi-
haloTcst pasrpysouHsle naomanka u3 pacuera 0,2—0,3 M2 Ha onHoro
qesioBeka. Pasrpy3ouHble MJIOMIAAKH AOJIKHBE OBITh CBOGOAHBI OT Ka-
Koro-in6o o60pyLOBaHUA, aBTOTpaHcHoOpTa H T. II.

B mocnenHee BpeMsi CIeHAMHUCTHl MHOTHX CTPaH BBICKA3HIBAIOT
MHCHHE O I1ej1eco06Pa3HOCTH YCTPOoACTBa Ge30MacHBIX 30H.

OnwIT MOKasHBaeT, YTO HEPENKO JIOAH He MOTYT BOCIOJNb30BATLCS
HYyTSIMH 3BaKyallld H3-332 TOTO, UTO OHHM 3aMOJHSIOTCS UPOAYKTAMHU
ropeHssi, # BO3RHKaeT mpobjgeMa CHacaHud JwAell, He CyMeBUIUX
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9BaKyHpoBartbCsi. CraceHHe JIOJell 10 aBTOMeXaHHYECKHM JIECTHHILIM
He BCerja JOCTHTaeT IedH. DTO BHIHO H3 CJIEeLYIOUIero l'IvaiMe‘pn
Ha caemoBaHHe aBTOJNECTHHIL K MeCTy moxapa mnorpe6oBaJsoch 10
11 MHH. Ha HX YCTAHOBKY, BBIIBHIKEHHE U NMONBEM MOKAPHBIX— B miin
Ha OTBHICKaHHe H cnyck nepBoix 10 ues. — or 11 go 14 muu. Takuwm
o06pasoM, OT HayaJa Moxapa [0 HadaJja paboThl cmacaTeneil poxo i
3HAayHTeJbHO OoJiblile BpeMeHH, ueM HeOOXOAUMOe BpPeMs 3BaKyall
B cBasu ¢ 3THM Lesecoo6pa3HO NpelycMaTpHBaTh Ge30IacHBle 30l
H TIOMelleHus JJs c6opa W HaKalJIMBaHHS JIOJEH, He CYMeBLIHX Bo
NOJb30BaThCS SBAKYANMOHHBIMH IYTSIMH.

B oreuecTBeHHOH M 3apy0exHON MPAKTHKE H3BECTHO HEMAJIO MO
POB, NPH KOTODHIX JIIOAM CHACaJUCh, BHIXOAS HA HOKPHTHE, [loaTomv
MOKPHITHE H3 HECropaeMHIX MarepuaJtoB, 00Jajaioliee AOCTATOUML:
NPESIeJIOM OTHECTOMKOCTH, MOXKET HCIO/Ib30BAThCsi B KauecTBe fesornic
HO1 30HBI, eC/iH 0GeCeyuTh YAOGHLIA BEIXO/ HA MOKPBHITHE U TIOCJey 1
WU Oe30NacHbiil CyCcK JIoJell ¢ IOKPHITHS Ha 3eMJI0 HJIH HePeNo !
MX MO OTKPHITOH rajepee Ha NOKDHITHE COCEAHEro 34aHHA H T. M.

oB 3apy0exXHoll paKTHKe 0e30NMacHBIE 30HH B 3MAHHAX NMOBBIILCH
HOH 3TaXKHOCTH CO3/1a10TCS C MOMOIIBIO BEHTHJISIHOHHBIX CHCTEM Hpo
THBOJBIMHOH 3aimiuTH. IIpu BO3HHKHOBEHHH MOXKapa aBTOMATHYECK:
co3faeTrcsi pas3pexeHHe B 30He TOXKapa ¥ H3GHITOUHOE JaBJcHI

B CMeXHHX 30Hax (puc. 15.14). 3T0 uCckiOyaeT pacmpocTpaHenc
IBIMa B APYTrHE STaxH.
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[o muenwio M. 1. PofirMana, B KayecTBe (e30NacHBIX 30H MOIYT
GbiTb HCIOJb30BAHH CMeXKHbie CeKUHH M 3TaXKH 31aHHf, OT[eJeHHbe
POTHBONOXKAPHEIMU CTEHAMH H INepeKpHTHAMH. Ocobyio  akTyaJb-
HOCTb NMpHOGpETaeT YCTPOHCTBO Ge30mMacHbIX HOMELIeHHH NI JIOLeH,
KOTOpHE He B COCTOSHHH CaMOCTOSIT@JbHO I€PelBUraThCs (sieuebHEe,
AETCKHe YupexKJeHHs, JoMa NMpecTapesbix H ap.). Takue noMemeHus
JONAKHB HMMeTb Tas3OHENPOHMIlaeMble Orpaxjaromue KOHCTPYKIHA
M BXOJBl, 3allMIeHHbIe OT MPOHHKHOBEHHA [hIMa TYyTEM ycTpoiicTBa
HX depe3 BO3AYLIHYIO 30HY, OTKPBITYIO Fajiepeto Wil IIT03 ¢ rapanTu-
pOBaHHBIM IOANOPOM BO3JyXa ¥ T. . JoJKHbp OHITL YCTAHOBJIEHBI
CBETOBbIe yKasaTea, Hanpap/siomye JIOCH K TAKAM MOMEMLEHUAM,
H MpOAyMaHbl BONPOCH JajbHEHIIero BEIBOAA Jaiofleil u3 OesomacHbx
noMelleHHi (30H) Ha INOBEPXHOCTH 3€MJH, YCTPOCHB yao6HBIe TIOLbES-
Abl K HuM, ofecrieuuBaiollie YCTAHOBKY aBTOMEXaHHYECKHX JIECTHHLL.

K comxasieHHIo, BONPOCH CO3AaHHs Ge30MacHHIX 30H U noMenieHu#
He HAILIH elle OTPAKEHUsi B HOPMax MpoekTnpoBanus. TolbKo B TJaa-
se CHulla mo NpOEKTHPOBAHHIO CAHATOPHEB yKa3blBaeTCs, YTO TpH
pasMeIIeHUN JIekKaynx OONbHBIX JOJIKHBI NPELyCMaTPHBAThC Hesa-
JBIMJIsieMBle JIOAXKHH, T03BOJSIONME pasMenlaTh B HHX BO BpeMs 3Ba-
KyallHH TIPU [OKape BCeX Jiexkadnx 6OMbHBIX NaHHOTO 3TaXKa.

F'nasa 16

OPTAHU3ALUOHHBIE MEPONIPUATHA
MO 3AIUMUTE JIOJAEV B 3TAHUSIX OT NMOXXAPA

16.1. HanpaBieHHs OPraHu3anHOHHBIX MeponpHusI TR

BrinosHenre TpeGOBaHHE IPOTHBONOMXKAPHLHIX HOPM H NpaBHJI IpH
NpOeKTHPOBAHHH M CTPOMTEJbCTBE 3[aHHs €lle He rapaHTHpyeT 6e3-
onacHocTh JIojeli Ha caydaii noxapa.lloaToMy TexHHYeCKHe pelleHH:d
10 3amuTe JIofeii 0053aTeNbHO AOJKHE [OMONHATLCSA OpraHH3anHon-
HEIMH MepONpHATHAME IO 3ailluTe JIIOJeH Ha cayyall moxapa. B mpo-
lilecce HeNMpaBUJIbHOA SKCIVIyaTallyd 3BaKyalHOHHBIC BBIXOAB! M IyTH
MOTYT OKa3aTbCsi HENPUTOAHBIMH IS 3BaKyauuH, 00CJHYKHUBAIOILHA
NepcoHaJ, He 3HAIOUIMA CBOHX OBs3aHHOCTeIl B C/yuae NOxkKapa, MOXKeT
pacrepsThcs, AeHCTBOBATH HENPaBHJBHO.

TMostoMy AJst JIHL, OTBETCTBEHHHIX 3a IOXKAapHYIO 6€301acHOCTh
06beKTa HIM €ro OTAEJbHBIX MOMENIeHHH, uenecoo6pasuo paspaborath
KOHKpeTHBe (GYHKIHOHAJbHBE O0S3aHHOCTH. B atux QoKymeHTax OT-
paaoTces OOM3aHHOCTH MO 3alluTe JIOJeH Ha cayuait moxkapa, nepe-
GHCAAIOTC  TPeGOBaHHMA N0  CONEPIKAHHUIO  3BAKyalHOHHBIX nyTel
H BbLIXOZOB H YCTAHOBOK NPOTHBOABIMHOY 3alKTH; NMPUBOJAUTCA Tepe-
MCHBb JOKYMEHTOB, KOTODHIE JO0JIZKHO BECTH OTBETCTBEHHOE JIHILO {xyp-
HaJ ydeTa 3aHATHH N0 0OYYEHHIO epCOHaja npaBuaaM nox<apHo# Ges-
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ONaCHOCTH, LijtaH IBaKyalUH, XKypHadJ OGCJ‘:y)KHBaHI/lH CHCTEM [IPOTHBO
ABIMHON 34ILMThI, TEKCTHl AJsi ONOBEIIeHHA JoJeli Ha caydail noxapa
H T.01.); YKa3blBaeTCs, KaK OCYLIECTBJISITb CBf3b ¢ XO31HCTBEHHBIMI:
cryxbamu o6bexTa H co CAy:KOaMH CHELUAaBTOMATHKH 110 YCTPAHEHHK)
HEAOCTATKOB B COACPXK2HHU 5BAKYalMOHHBIX BBIXOAOB H NYTEH, cHCTEM
NpOTHBOABIMHON 3amuTsl U T. 1. [IpoBepka KauecTBa paboTH JUNA, OT-
BETCTBSHHOrO 32 NMOXKapHYyI0 6e30MacHOCTh, OCYLIECTRAAETCA aAMUHHACT
pauueil o6beKTa H INPEACTABHTEAAMH TOCYLapCTBEHHOTO MNOXKApHOIO
Hazasopa.

OOyueHue mepcoHala MepaM NoXapHOH G(e30MacHOCTH  JAOJKHO
O6BITH OpPraHd30BaHO B COOTBETCTBHU C CEMHYACOBOH THIOBOH LpoO-
rpammoit I'VIIO MBJ, CCCP. Hapsigy ¢ APpyrHMH BaKHBIMH BOMpPO-
caMu, B Heft usyuaercsi pasfien «ObecneueHrue Ge30MACHOCTH JIOAEH»,
B KOTOpPOM pacCMaTpHuBalOTCs TPeGOBaHHA K COAEPIKAHHIO 3BaKyalln-
OHHBIX IIyTeH U BBIXOJAOB, Ha3HayeHHe, IPUHUUIN pabOoThl CHCTEM IPOTH-
BOJLIMHOHA 3aIIHUTH ¥ CHOCOGH NMyCKa 3THX cHCTeM, O6S3aHHOCTH mep-
coHaJla Ha cJayyali noxkapa. OTBeTcTBeHHOe 3a OXKapHyw Gesomac-
HOCTb JIMLO, COTPYAHHKH TPOCHOXKHAA30Da JOJMKHBL OCYLLECTBISATH
KOHTPOJIb 33 [ePHOJAMYHOCTHIO NMPOBEJEHHs U KAUECTBOM 5THX 3aHATHH
B xypHane yyera 3aHATH{l [JOJIXKHBL 3alHCBIBATBCA (aMuinn obydae
MBIX M IIpenojaBaTesiell, AaTel 3aHATHH H Ha3BaHusa TeM. Kypc obyue-
HHs1 AOJIKHBL IIPOATH BCe COTPYAHHKH., 3aHATHS He NOJKHBL CBOJHTLCSH
K OOIIHM pacCyXAeHUsM 00 ONacCHOCTH HOXKapa s JIofeH U Iepeuuc-
JICHHIO TPYJAHO yCBaHBaeMBIX Ha JeKUHH NYHKTOB MpPaBHJA MOXKapHOM
6esonacHocTH. Heo6Xx0OHMMO paccMaTpHBaTh COBEpIIEHHO KOHKDETHHIC
Uit JaHHOTO O0beKTa BOIPOCH], KOTOPBIM CJIeAyeT VAeIATb IOCTOSH-
HOe BHHMaHHe,

BesonacuocTs q10Aefi BO MHOTOM 3aBHCHT OT TOTO, KaKHe Mephl
IpUMeT AeXypHH NMepcoHaJ NPH BO3HUKHOBEHUH MoxKapa. B cesanu
C 3THM B JOJIXKHOCTHBEIX HHCTPYKHHAX MOJKHBI YKasHIBaThCsi 06si3aH-
HOCTH MeXYpHOro HmepcoHasla Ha cayuadl moxapa. Kpome BrIZoBa mo-
XKAPHBIX NMOApasjeseHnuli, B HHCTPYKIIHH HPEeNyCMaTPHBAIOTCA KOHKpPET-
Hbie JeHCTBHA 1Mo obecleueHHI0 3BAKyallUH JIOAeli: BKAOUEHHe CHCTE:
MBI ONOBEIIEHHA JIoJefl 0 IoXKape, OTKPHIBAHHE BCeX BBIXOLOB M3 3/a-
HHs, HallpaBJieHHe JNI0fed K 5THM BBIXOJAaM, KOHTDOJIb 3a BRJIOUEHHEM
CcHCTeM MPOTHBOABIMHOM 3aLIUTH H NPU HEOOXOMUMOCTH BKJIAIOUEHHE H
JMCTAHIHOHHO M T. I. B HHCTPYKUMHM OTpaxKaercsd, KaK KOHTPOJHPOBATH
HUCIIPABHOCTb CHCTEM aBTOMATHUECKOH NOXKApPHON CHTHAMH3alHM ¥ CH
cTeM MPOTHBOALIMHON 3aIIMUTH U KaKue MepH NPUHAMATH NpH O0HApy
JKeHHM MX HeHcnpaBHOocTH. OTBeTCTBEHHOE JIHIIO 3a NOXKapHYI Oes
OMacHOCTb U COTPYAHUKH TOCIOKHAA30pa MOJKHBI CHCTEMAaTHYECK!
NPOBepSATb 3HAHHEe NeXYPHHM IePpCOHANOM CBOHX 0O0s3aHHOCTEH Ha
cjaydaft moxapa.

16.2. CucremMBbl ONOBEIEHHS O MoOXKape

Ha o6bekrax ¢ MaccoBHM npeObIBaHHeM JIOAeH 0cofoe BHHMAHNC
VAensieTcsl CHCTeMaM ONOBelleHHsl JIojell 0 NMoxKape, NpeAHasHauen
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HBIM AJs cooOLieHHss 0 BO3HUKHOBEHHHM NOXapa HaxOAdILUMCs B 3ia-
HHE JIOJSM C LeJbI0 OpPTaHH3alUH KX CBOEBDEMEHHOH 3BaKyalHH.
B OTHeJbHBEIX CAyYasiX OHH MOryT OBITb HCIOJb30BaHBl PabOTHHKAMH
NOXKAPHOM OXpaHH /i KOOPAHMHAUMH 9BAKyalHH JIOJell, MPeioTBpa-
UleHHs MaHUKH U yIpaBJieHus NefCTBHAMH NOXKapHLIX MOAPAa3IeseHHH.

CucTeMa ONOBEIEHHs1 SBJISIETC COCTABHOH YacThIO MOXKAapHO# 3a-
muTH 37aHuil. OHA NpejycMaTpHBAeTCs B FOCTHHHIAX, OOIIEKUTHSIX,
TeaTpax, Kay6ax, KHHOTeaTpax, KHHOKOHIEDTHBIX H KOH(pepeHl-3anax,
UMpPKaxX, CHOOPTHBHBIX COOPYIKEHMAX, aJAMHHHCTDATHBHBHIX H APYTHX
06LLeCTBEHHbIX 34AaHUAX, B 3/laHAAX NOBLILICHHON TAXKHOCTH H B ApY-
THX 3JaHHsIX C MacCOBHIM IpeGHBaHWEM JIOAEH.

Jns onoBellieHds Jlojell 0 moxape MOTyT OBITb HCIOJIb30BAHBL
MeCTHBIe paJHoBellaTesNbHble CeTH M APYrHe CPeACTBa TPOMKOroBOpA-
uell CBSI3H.

CucreMa ONOBEIlEHHsT JIOAeHl O MOXKape, Kak MPaBHIO, COCTONT
W3 Tepejaoiliero o0opyLoBaHHs, PACNCNOKEHHOro B PajHOysJe, pas-
BOASNIEH DaJMOBELLATENbHOR CeTH, TPOMKOTOBODHTeNeH B MariHtodo-
Ha ¢ 3apaHee 3alIUCAHHBIM HA MAarHUTHYIO JIEHTY TEKCTOM.

CucreMa ONOBeILeHHs JIOel 0 MokKape A0JXKHA OTBEYaTh CJaeaylo-
UM TpeboBaHHAM.

1. Buith mpunyauTesibHoi. C 3TOi LeNbl0 TPOMKOTOBODHTENH (1H-
HAMHMKH) MOAKJIYAIOTCS K CeTH 6e3 COeJUHUTE/NbHBIX PO3ETOK; OHHU
He JOJIKHBEI HMeTb peryJsTopoB TIDOMKOCTH H  OTKJ/IOUAKUIHX
YCTPOHRCTB.

2. O6ecneynBath ONOBeLieHHe O NOxKape JOAeH, HaAXOAAUIHXCSH
B YaCTAX 3MaHUS, TAe OH BO3HHUK. Ilepeuenn MoOMelleHHH, KyAa OAHO-
BpeMeHHO Heo6XOIMMO IepelaBaTb coollleHHe O ToxKape, onpejess-
eTCsl TIPOEKTOM, HCXOJs H3 KOHKPETHBIX apXHTEKTYDHO-IJIaHHPOROY-
HBIX ocoOeHHOCTEH 31aHHHA.

3. YcTaHOBKY TPOMKOTOBOpUTeNell MpenycMaTpuUBaTh:

a) B HAJ3eMHBIX 3TaXKaX HEMOCPeACTBEHHO B INOMELIEHHUSX, KOPH-
jopax, ¢oiie, JTUPTOBLIX XOMJMAX H T. IL.; K CHCTEME ONOBEILEHHUS A0JK-
Hbl MOAKJIOYAThCH TPOMKOrOBODHTENH, VYCTAaHOBJEHHble B KaOHHAX
augToB;

6) B mMOA3eMHBIX 3TaxKax — B KOPHUAOPaX, JHPTOBHIX XOJJIaX, rap-
JlepoOHBIX H APYTHX MecTax MaccoBOro npeGbIBaHHA JIOJeH.

4. PaccraHOBKY TPOMKOTOBOpHTeNell TNPOH3BOINTL H3 pacuera
obecnevenus HeOOXOAUMOH CJBIIIMMOCTH NepeLaBaeMOro TEKCTa.

5. YnpaBjeHue CHCTEMOH ONOBELIEHHA JAOJXKHO OBITb MeCTHOE
H3 TIOMEleHUs pajanHoy3ia M AHCTAHIHMOHHOE M3 NMOMELIeHHs IHCIIeT-
yepcKOfi MM JAPYLOro MecTa C KPYIJIOCYTOYHHIM HpebhiBanueM Jionel,
YTO MOJKHO OBITh ONpe/lesieHO COOTBETCTBYIOUeHl HHCTPYKUHEH.

6. TloMenieHe pafuoOy3sa AOJKHO ObITH PACIOJIOKEHO Ha HUAKHHX
yTaX¥ax 3JlaHuii Y BXOJAOB B JIeCTHHUHBHE KJeTKH. J[lBepp papnoyana
JloJxHa OHTH MPOTHBONOXKAPHOH ¢ IpefesoM OIHECTOHKOCTH He MeHee
0,6 u. B oTmenke moMellleHUst HE JOJXKHH TNPHMEHATHCH Cropaembe
MaTepHaJIbl.
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7. TekcT onoBelleHHs AOJKEH NepeiaBaTLCS HENPEPLIBHO ¢ HHTEp-
BaaoM B 20—30 ¢ CHOKOHHBIM 1OI0COM M COAEPXAaTb COOBILEHHC
H VKasaHHf JaJjbHeHIHX JeHCTBUHA JIJs  JoJeH, HAaXOISIHXCs
B 3JIaHHH.

B 31aHHAX FOCTHHHUI, AJIS1 HHOCTPAHHBLIX TYPUCTOB TEKCT COOOLIEHHSI
JIOJIZKEH NepefiaBaThCsd HAa PYCCKOM, aHIVIUIACKOM W HEMEIKOM SI3BIKaX.

8. Hast yMeHDbLIGHHsi HHEPIHOHHOCTH CHCTEMBl MarHHTOGOH xOJ-
XKeH ObTb He JaMIIOBBIM, & TPAH3UCTOPHBIM, He TPeOYIOIHM BpeMeHi
Ha HpOTpeB JanM.

Axanu3 NPakTHKYH M Pe3yAbTATH HCCAEAOBAHHH TMCHXOJIOTOB NOKA-
3BIBAIOT, UTO MPH COCTABJEHHHW TEKCTOR OMNOBENIeHU# HeoO6X0oauMo
PYKOBOJCTBOBATLCA CJACAYIOLIMMY NPUHIKIAMH: OJHO3HAYHOCTBIO H O
CTYHHOCTBIO HH(MOpMALHH, ee IleeHANPaBIEHHOCThIO B MAKCHMAJbho!
O0'beKTHBHOCTBIO, YeTKOCTbI0O B MEPeUYHCJAeHUH HOCAeI0BATENbHOCT!!
JeHCTBHA NPH 3BaKyauHH ¢ y4eTOM ocoOeHHOCTel O0OBeMHO-IIaHHPO
BOYHBIX H KOHCTPYKTHBHBIX pellieHH 3/aHus.,

B TekcTe omoBelleHuil ciaeayeT u3beratb MIHHHBIX MPEIJIOKEHU!
CAOXKHBIX 0GOPOTOB, HpHMEHSITh (Ppazbl, HOCAUIHE NPeANHCHIBAIOMI]
xapakrtep. C Lesiblo NPUBJeYEeHHs] BHAMAHHS Nepel HAyajoM TPaHCHY
NHY CJe/lyeT MOoAaBaThb BBOAHBIA curHajd. [poMxocrts Tpancasuut
JIOJIXKHA NpeBHIUaTh OOWKH myMoBol ¢oH B 3ganud. [Ipomomxurent
HOCTb nepenavu tekcra He 6osee 1,5—2 mum.

C uespio mpefoTBpALIEHHS NaHHKWA BHIGHDPAETCs NpeayNpeLuTe:
Has GopMa COOOLIEHHS O BOSHHKHOBEHHH IIOXKapa, YYUTHIBAOTCS IICH
xohusnyeckne OCOOGEHHOCTH Ar0JeH, HaXOAAWMXCA HAa OObexTe, U u»
HOATOTOBJEHHOCTh., JAs cospanHus y J0lell BIedaTIeHHs] OTCYTCTBH »
peaﬂbgoﬁ yrpo3sl U YBEPEHHOCTH B CBOEBPEMEHHOH M KBAJTHQHIHPO-
BAaHHON NMOMOLLY [OXKADHBIX NOAPA3ieeHHH W aIMHHUCTPAUHK OObex
Ta B TEKCT OHNOBELIEHHS BKJIOUAKTCA KPaTKHe CBEJCHHS O NPOBOAKME ¢
MepONPHATHAX (HANpHMep, YKa3hBAETCs, YTO MOMKAPHBIE YCHENIHO Da
60Ta0T MO TYIISHHIO 3aropanus).

B Tekcrax omoBellieHUs YKa3HIBAKOTCH KOHKDETHHle NeHCTBHSA 5Ba-
KYHDYIOINXCS. YKa3hBaeTcsd, YTO OPH ABHIKEHHH [0 KOPHIOPAM Heoh
XOIHMO PYKOBOJACTBOBAThLCS IJIAHOM 3BaKyauMH, PacHOPAKEHHSIMH 00
CJYXHBAIOIIEr0 II€PCOHANA M CBETOBBIMH YKAa3aTeNdsiMH, OKasBIBat:
TNOMOIIL JEeTsIM, NpecTapesbiM, JKeHIHHAM, MpelyHpefuTb COceas
0 HeOOXOAMMOCTH MOKHHYTb MOMeEILeHHsI, a OPHU PeKOMEeHJIalHH OCT:
BaTbCH B NOMeIUEHHY HALO HANOMHHTb O MeDax No NpeloTBpalileHHm
NofMajaHusg B HUX AbiMa uyepe3 JABepHLIE NpoeMbl ¥ BEHTHJISHHOHHB!¢
OTBEPCTHS. '

B 31aHHAX MOBLILIEHHOH 3TaXKHOCTH, B KOTOPHIX NPH BO3HHKHOBC-
HHH NOkKapa JUQTHl JOJKHE aBTOMATHUECKH HANPABJSTLCS Ha MepBLIi
3TaX U OTKIIOUATLCS, HeOOXOAHMMO pas3palboraTh CHelHaJbHBe TeKCT!
ONOBeLeHNsT O NoXKape AJs JIo1el, HaXOAAIHNXCH B JUPTOBHIX XOJJIax,
B KOTODHIX YKa3aTh, uTO BCe JUMTH HaNpaBJeHbl B XOMJ HHEKHErO
9Ta¥a, a TaKkKe H3JOXKHUTb NpockOy He MNpeNaTCTBOBATL  JABHIKEH!O
AudTa U MTOKHHYTh KaGHHY MTOCJE ero OCTAHOBKH.

Huxke npHBOAMTCA NpHMep TEKCTa OMOBCIIEHHS.
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«BruManue! YBamaeMble roctu!

AJMHHHCTPAUHsA TOCTHHHIB COOOIAeT, YTO B 3AaHHH [POU3OLLIO 3aropamue.
TlpocuM Bac crmycTHTbes [O JECTHHYHHIM KJeTKaMm Ha NepBbifl sTax sfauus. Ilpu asm-
WEeHHH 1O KODHMAOPAM PYKOBOJCTBYHTECh CBETOBHIMH YKasaTeJsiMH «Bbixom». Bemod-
HAATE pacnopsKeHHs] CJyXalluX rOCTHHHUH. [loMOrHTe ZHeTsiM, NpEecTapesiblM, KeH-
IiMHAM, HHBaJuAaMm. [Ipenynpexute cocefefl ¢ HeOOXOAUMOCTH 3BaKyalHH».

Onopeledde s 3Taxa noxapa (Ipd HEBO3MOXKHOCTH CAMOCTOSTENbHOH 3BaKya-
[HH) .
«Buumanue! Ypawmaemele rocru!

AZMHHHCTPAIHS TOCTHHHIL COOGLIAeT, YTO B 3AaHHH NPOH3OLLIO 3aropaHHe.
[lpocum Bac coxpaHsiTh CHOKOiCTBHE, MJIOTHO 3aKPEITH AB€PH H HE NOKHAATH HOME-

{ poB. [Moxapuble ycmemHo pafoTaioT 10 JIMKBHAALMH 3aropaHud. He npeanpruuMail-
. Te CAMOCTOSTENbHBIX ACHCTBUA A0 MOyYeHHs HAIIM{ yKazauui».

Onogenenue Aas JAPTOBLIX XOJIOB:
«Buumanue! YBaxkaeMble maccakupht!

IMo pacmOpSXeHWI0 AJAMHHHCTPALMH TOCTHHHUIL Bce JH(TH HaNpas/JeHb B XOJA
HHKHero sTaxa. IlocTynuno coobluerue o mo:xape. Ilpocum Bac cirycruThes IO JieCT-
HHUHBIM KJeTKaM Ha nepBHil 3Tax sganud. [Ipn JBHXKEHHH K JIECTHHYHBIM K/CTKaM
PYKOBOACTBY#ATECH CBETOBBIMH yKazaredsamH «BeXom».

HeiicTBusI 06CaAY:KHBAONIEro NepcoHana o0beKTa INPH BRIOUEHHH
CHCTEMBl ONCBELLEHHS AOJMHLL TIHATENbHO OTPA0aTBIBATBHCA HA 3aHM-
THSAX [0 KH3YYEHHIO TJIaHA IBAKYAlUH.

16.3. Tlnaubl 3BaKyaukK

Ha o6beKTax ¢ MacCCOBbIM IpeGbiBaHHEM JIOfell pa3pabaThiBalOTCH
naaHs 3BaKyaluy JIOAeH Ha cjaydall moxkapa.

OnbT TMOKa3HBAaeT, YTO MHOrAA Takas pabora mposoautca ¢op-
MaJbHO: OrPaHHYHBAIOTCS TOJIbKO BHUCDUMBANHEM IJIaHA 3AAHUS U Ha-
HECeHHEM Ha [JIaH CTPEJOK, BEAYILHX KO BCEM BBIXOAAM,

Ecau COTPYAHHKH 4eTKO 3HAIOT M BHIOJHAT OOS3aHHOCTH, IIpO-
lleCC 3BAKyalHH CTAHOBHTCS OPTaHM30BAHHBIM, JIOAH CBOEBPEMEHHO
HanpaBJsiioTCss K Hanbosee Ge30macHBIM BBHIXOAAM, HOJNy4alT Ipa-
BHJIbHYIO HHPOPMALHMIO U NPABU/IbHEIE YKA3aHHA O TOM, Kak cebs
BECTH, YTO JAeJaTh, H MO3TOMY MNOAYHHSIOTCA Tpe6OBaHHAM aJMHHK-
CTpalHH, HCKJIOYAeTCs] BO3MOMHOCTD BO3HMKHOBEHHS NMaHHKH, He YHy-
CKalOTCH CyIeCTBeHHbIe AeTaJIH.

Tlnan sBaKyanuu [OJKEH COCTOATb U3 IPadUUeCKOH M TEKCTOBOH
yacreit. KpoMe Toro, HOJKeH uMeTbca KypHasn ydeTa 3aHATHH
no otpaboTKe IJaHa 3BaKyauuH. Bce TpH JOKyMeHTa HEOOXOMMMBL:
6e3 rpaduuecKOd 4YacTH COTPYJAHHKH He CMOTYT Y€TKO YSICHHTh Map-
WpYTH JABHKEHHs JIOfel, 63 TeKCTOBOH uacTH OHM He OyAYyT 3HATH
CBOM KOHKpeTHble 00sI3aHHOCTH, a 6e3 NpaKkTHYeCKo# OTPaGOTKH IIaH
3BAKyallMH OCTAETCs HeHYXKHBIM, (OPMaJbHO COCTABJEHHBIM U HE3Ha-
KOMBIM il COTPYNHHKOB HOKYMEHTOM.

I'paduyeckas yacTh NMJaHA BAaKyalHH paspabaThiBaercs CJeayio-
uuM o6pasoM. Ha sucrax BaTMaHa BBIUEDUHBAKIOTCA MJIAHBL 3Taxked
agannusa. [lnadsl JOMyCKaeTcs YOpollaTh, H306paXKaTbh KOHCTPYKLHH
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B ONHY JIMHHIO, HCKJIOYATh HeOOJbllILe He CBsI3aHHBIE ¢ NpebbiBaKHEM
Jiofei noMenteHns. Ho Bce NyTH W BBIXOAB H3 OTAEJIbHBIX MOMeEILEHH
H M3 BCEro 34aHHS NOJIXKHEI OBITh MOKA3aHbl,

Ha nian HaHOCATCA CTPeJIKH, YKasblBawollde MapLIPyThi ABHIKEHHA
JIo/e# H3 MoMelleHu#. ATy paboTy HeOOXOAHMMO BHINOJHATL HAa OCHOBE
TUIATEJbHOrO0 aHaJ/u3a HaJeXHOCTH NyTell sBakyaunuu. OOBYHO B 31a-
HHH CPelH HECKOJMbKHX JIECTHHYHBIX KJIETOK, HMEIOIHX BBIXO/bl Hapy-
XKy HIH B BecTHOIOJIb, HEKOTODEle GOJiee HAJeXHH, TaK KaK NOCTOSH-
HO 3KCIIyaTHPYIOTCS, BCEra OTKPHITH, HMEIOT [POTHBOABIMHYIO 3a-
IHTY, & ADYrde MeHee HAaJ€XHBl H NMPH MOkKape MOT'YT GHICTPO 3amMoJi-
HHTBCSl JBIMOM (HampuMep, OTKPHITAs JIECTHUILA, OOBIYHOIO THNA JECT-
HHYHAs KJ/IeTKAa HJIH MaJlOHaJeXHas JeCTHHYHAs KjeTKa ¢ MOAMOPOM
BO34yXa B 3/laHHH NOBBLIIIEHHOH 3TaXHOCTH), HJH B OOBIYHOE BLeMs
BBHIXOAH H3 HHX HapyxXy saneptel. [loaToMy sBakyaliioHHbBIe BHIXOMHI
CJIeLYeT pasjieNdTh HAa OCHOBHbie (Ha[exKHble), MapLIPYTHl K KOTOPHIM
0603HAYaI0TCA CIJIOUIHEIMHE 3€/JeHEIMH CTPeJIKAMH, H pe3epBHbIE (me-
Hee HajleXHble), MapUIPYTHl JABHKEHHS K KOTOPHIM 0603HAUAITCH
NYHKTHDHBIMH 3€JICHBIMH CTpeNKaMH. B mpuMeuaHuu K rpaduyeckoil
HaCTH YKa3BIBAeTCs, YTO HANPaBJIATh JIOJAell N0 pe3epBHBIM MapuIpy-
TaM 3BaKyallHd He PEKOMEHAYETCH, eCJU MOXKHO HCIOJb30BAaTh OCHOB-
Hble MapUIPYTH,

IlpakTika nokasbiBaer, 4TO NPH HOXKape He BCEra YA4eTCs! BHIBe-
CTH JIOJlel HAapyXKy uepes JecTHHUH. Hepenko aw0Anm cracawrcs,
BEIXOAA Ha NOKPHITHSA, CTHAOGATH U APYrHe BO3AYIIHBE 30HH. Ecau
TaKHe 30Hbl MMEIOTCS, TO BBIXOJABI Ha HHX, KaK pe3epBHHIE, OKA3bLIBA-
I0TCA Ha IJIaHe 5BaKyalHH.

B 3penHIIHBIX H CHOPTHBHBIX COODYMKEHHSIX C aMduTeaTpOBHM
pasMenieHdeM MeCT IIpH HAHECeHHH MapLIpyTOB [ABHXKEHHA JIOASH
HEeOGXONKMMO TUIATEIBbHO PasobpaThbesi B TOM, KaKie MecTa 0BCNyXKH-
BA€T KaXJas ABepb (JIOK), KAKHX 3pHTeNeH B KaKHe BHIXOJBI CJeAyer
HanpaBJiTh.

Kpome MapmipyToB ABHIKEHHS, 0603HAUAIOTCS MeCTa HAaXOMACHIS!
PYYHBIX NOXAapHBIX H3BeliareseH, OTHeTyLIHTe ell, NOXKAPHBIX KPaHOB,
renethoHos (puc. 16.1).

['paduueckasn yacTh m1aHa 3BaKyallM B paMKe NOJ CTEKJIOM BbiBe-
HIMBAeTCs HA BUAHOM MeCTe, OOBIYHO ¥ BXOJa Ha 3TaXK.

TekcroBast wacTe miaHa sBaKyauHu yTBep:KAAeTCs PYKOBOLHTENEM
00beKTa 1 TMpeicTaBJsieT co6oli Tabamuy, COoJepKamyIo MepedeHsn
HeHCTBHI NpH TOXape, MNOPSAOK M MOCIeNOBATENbHOCTb ACHCTBHIL,
HO/KHOCTH U GaMuiuu ucnojHutenel. [IpeamuceiBaeMbie AelicTBHY
AOJIKHBI OBITH TILATENLHO HPOAYMAaHBL, [1epBEIMH AeHCTBUAMHU 10 KHD!
OLITE BBI30B NMOXKApPHBHIX MOAPA3NeeHHH H OGBABIEHHe O Hayase 3Ba-
kyauuu. Ilogpo6Ho ykassiBaeTcs, kKak 3T0 jJejaercs. Hanpumep, ne.
KYPHBIH 2JMHHHCTPATOD BKNIOYAET TPOMKOTOBOPAIIYI0 CHCTEMY OIIO-
BEULeHHs!, [IPH 3TOM N0 BCEMY 3/JaHHIO TPaHCJIHPYETCs 3apaHee MOAro-
TOBJIEHHBIH TeKCT.

IMocnenyomue neficTBUs — KOHKpeTHBle IefiCTBHS 1O oGeciieye-
HHIO 9BaKyallMH JIOJe#d W3 3JaHHA: OTKPHIBAHME BCEeX BBIXOIOB, Ha-
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npaBjleHHe K HHM JIOJiedl B COOTBETCTBHH C rpaduueckol yacThbio msja-
Ha 3BaKyal#H, npOBepKa, BCe W MOKUHYAd 3janue. Jlad 3maHui
[OBBILICHHOH 3TaXKHOCTH OJHHM H3 yCJOBHH 0€30MaCHOCTH 3BaKyalUH
aBasgeTcss paboTa CHCTeM NPOTHBOABIMHOH 3aumluThl. [losTomy mpeny-
eMaTpUBaeTcsl MpoBepKa paboOTHl CHCTeM MOANOPa H [BIMOY[aJieHHs
(c yKasanueM NpPHSHAKOB, [0 KOTOPHIM MOMHO CYIHTb 06 3¢ deKTHB-
HOM paoTe CHCTEMBI), a B caydae O6e3iefcTBUS 3THX CHCTEM — AHCTAH-
ILHOHHOE BKJIIOUeHHe C YKa3aHHeM, KaK ero oOCylieCTBUTh, yKaébIBaeTCH,
KTO KOHKDETHO JOJI)KeH HPOHTH 10 BCeHl BHICOTE JIECTHHUYHOH KJIETKH,
B KOTOPOH CO3/aeTcs NMOANOP BO3/AyXa, IPOBEPUTL, 3aKPHITHL JH BCe
JBepH JIECTHHYHOH KJIeTKH, W TINATeJbHO 3aKPhiTh HE3aKPBHITHIE IBepH
" AD.

[anee B TekCTOByI0 4YacTb IJlaHa BaKyalUMH BK/IIOYAKOTCS MeHee
BaxKHbie N0 CPABHEHHIO C BONPOCAMH 9BaKyaluH, HO HeOOXOMMbIe
BOTIPOCH: TYIUEHHsI MoXKapa A0 NPUOBITHS MOXKAapHBIX HOAPaA3LeNieHHH,
BCTpeYa MOXKapHbIX NOApAa3jeseHHi U NOAPOOHOe HX HHPOPMHpOBaHHE
06 o6cTaHOBKe Ha HOXKape, 3BakyallHs U OXpaHa HMYLIECTBA H JP.

Ocoboe BHHMaHue yaensiercs rpade TabJuLb], B KOTOPOH yKasbiBa-
I0TCA  [I0JKHOCTH H (aMHIHH HCIONHUTE]eH, OTBEYAIONUX 33 KOH-
KpeTHble y4acTKiu pabotel. [lpu »TOM BaXXHO ONpeleSHTb peasibHbIH
06beM pabOTHl, KOTOPYW CHOCOGEH BHIOJHHTH 4eOBeK 3a HeoGXOnu-
Moe Bpewms 3Bakyailll H3 3AaHMs (OKoJO 6 MHH), U HE NJIAHUPOBATh
OJHOMY HCHOJIHHTENIO Ype3MepHo GoJabiloll o6beM paboThl. YuHTHBas,
4TO BO BPEMsi MOXKapa He BCe HCTIOIHHTENH MOTYT 6BITD Ha MecTe
paboThl, NpeaycMaTpuBaeTcs Ay6JaHpoBaHHe (ABOHHOE, a Ha Hanﬁoneg
OTBETCTBEHHHX HampaBjieHusix pabotel — Tpofinoe). [loa rabauiei
JOJIKHBE OBITh IOJIIUCH COCTABHTENS IIJIaHA 3BaKyallUH M JIHIL, O3Ha-
KOMJIEHHBIX C IJIaHOM.

OtpaboTka nnaHa 3BaKyanuH OCYLIeCTBJSICTCA cpa3y ke Iocje ero
COCTABJICHHS M 3aTeM TepHOAWYecKd He pexe | pasa B rod. Muunwua-
TOPOM 3aHATHIH N0 OTpPabOTKe [AOJIXKHO OBITh JIUIO, OTBETCTBEHHOE
3a MoXapHyw 6e30MacCHOCTb 00BbeKTa. 3aHATUS JOJXKHBE GLITh paKTH-
yeckHe (THla yueHHH) mo OTpaboTKe KaxK[IbIM KOHKDETHBIX NeHCTBHI:
BBI30Ba MOXKApHBIX MOJApa3fiesieHHH, ONMOBelleHHs! O IOXape, OTKphiBa-
HHS BHIXONOB, N0JAY¥ KOMAaH[, pacHopsiKeHH#l, HHOOPMAUHU NPUOLIB-
Iero pPyKOBOANTENs TylleHHs TNoxapa 00 oOcTaHOBKe Ha Moxkape
W T. 1. 3aHATHS PETHCTPHPYIOTCS B CHELHATHHOM KYpHaje ¢ yKasa-
HUeM JaThl 3aHATHH, MPHCYTCTBYIOIIMX JIHI, PYKOBOAUTEIS 3aHATHH,
3aMeuaHnil U TIOXKeJaHUH MO 3aHATHIAM.

[Monnbll miaan sBakyauuu (rpadudyeckas U TeKCTOBas yacTH) Xpa-
HUTCS Yy JeXKYPHOrO MepcoHasa M OTBETCTBEHHOTO 3a HoXKapHywo 0es-
OMacHOCTb JIMIA B CHNeHHAJbHBHIX MalKax.

TIpu mpoBepke 00BeKTa COTPYAHHMK TOCIIOXKHAJA30pa BHIACHSET Ka-
4eCTBO COCTaBJIeHHS NJaHA 3BaKyaliHd; 3aTeM MO XypHaJdy yuera
3aHaTHH M0 oTpaboTKe IJlaHa BaKyalHy BHISICHSAET, BCe JIH COTPYIHH-
KH, YKasaHHEIe B IllaHe, OTPabOTaNH Ha 3aHATHSAX CBOM 00A3aHHOCTH,
H BHOOPOUHO TIPOBepserT 3HAHHEe COTPYAHMKAMH CBOHX 00dA3aHHOCTEH
MO NAaHy 3BaKyaluy.
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PasHOBHIHOCTBIO NJIaHA 3BAaKyallMH SBJSETCS HHAABHAYaJbHHI
NJ1aH 3BaKyallHH, COCTaBJeHHe KOTOPOro TpeOyeTcsl B TOCTHHHILLAX
H obmexuTHaX. Takne miaHbl pasMepoM 12 ¢opmara pasMelmamTcs
B KaXXJOM HOMepe rOCTHHUIB (KOMHATe OOLIeXKHTHs) Ha BHAHOM Me-
CTe MOJ CTEKJIOM UM IJeHKOH. Tak e, Kak H OGBIYHHI, HHIHBHYAJb-
HBIA IJIaH 3BaKyalUUuH CONEpPXKHT rpadHuecKyl0 M TEKCTOBYIO YacCTH.

I'paduueckas vyacTb COCTaBJAsIeTCS TaK e, KaK A OGBIUHOTO
IJ1aHa 3BaKyaillMd, HO NMYTH 5BaKyalWH HAHOCATCS AJIsi KOHKDETHOTO
HOMepa, B KOTOPOM HaXOJHTCsl IOCeTHTeNb. IloMelunerue, MJjisi KOTOPO-
ro TmpelHa3HayeH MJIaH 3BaKyaluH, OTMeYaloT HaJIUChio: «Baw
HOMEP...». '

TekcToBas 4acTb WHAMBHAYaJbHOTO IUIaHA 3BAKYaUMH COAEDIKHT
nepeyeHb JEHCTBUH MOCeTHTEAeH B cjyyae IOKapa ¥ KPaTKYl HaMAT-
Ky O Mepax moxapHofi GesonacHoctu. HaanucH M TeXCT BHIIOJHSIOTCH
Ha pYyCCKOM H HaUMOHAJbHOM, a TaKXe Ha aHIJIHHACKOM M HEMEUKOM
A3HKaX JJis TOCTHHHI, NMPHHUMAKOUIMX HHOCTPAHHHIX TpaxKiaH.

IIpuMep HHAMBHMIYa/bHOTO IJIAaHA BAKyallMH NPHBEJIEH HHZKe.

) 2) )

), 2) D) &)

1
Baw nowep 1519

Pugrog ngmupronts usbewaiiesrs — OenoBrou nume 3boxvuuuu

B Menepon == psepbuont nyme 3baxvayuu (mevee Hodewen,
S [loxaprwi kpon MK KOK NECHULT 0" AU N0Kape  3006M-
O Oewemwumens s8emea)

Puc. 16.1. Muaueunyanbublil miian spakyanuu ¢ 13 stama H3 KoM:
HaThl 1310 roctunuuE «CNyTHHK>:

a — sajamiMasieMast (HenajeHast) JiecTHHIa; 6 —— HesaabMasiemas (Gesonac-
Hasi) JecTHHILLa

NMAMSATKA

0 NpaBMJaX NOXapHOH 0e30NmacHOCTH NJsi NPONKUBAIOMMX
B TOCTHHULE

YBaxaembie rocTu!

TTpocum Bac co6mionaTh npaBnia noXKapHoH 6es3onmacHoCTH!

He noapsyiiteco B HOMepe a/ieKTpOHAarpeBaTe[bHEIMH npubopaMu (KodefiRHKaMH,
YTIOraMH, KUOSTHJIbHUKAMH).

Yxona us HOMEpa, He 3a6bIBaliTe BBLIKJIOUHTD TEJAEBH30D, PAZHONPUEMHUK, KOHIH
IHOHep, JaMIIbBl OCBEUIEHHS.

Hanomunaem BaM, 4TO ONACHO HAaKPbIBATb BKJIIOYEHHBIE TODPINEDHI H HACTOJbHBLIC
JIAMIBl ITpeJMeTaMH H3 roplovyero MarepHaJa.

266

Hageemcs, 9yto Bu He 6yAeTe KypHTb, Jewa B NOCTe]H, H OCTaBaidTh HeNoralle-
HBl€ CHTAPETHl HJM NanHpocH. JTO ONACHO.

Kyputb B kKabuHe aupTa He paspeuiaercs.

IMpocam He 6pocaTb curapers (NAnupocH) B KOop3wHBl AJd  OyMar, a Mojb3o-
BaTbCH JJS STOrO NeNeJbHHUEH.

HenonycTHMO OPUHOCHTh M XPAHHTb B HOMEpE MOKAPOONACHbIE BellecTBA W Ma-
TepHaJHL.

Kenaem Bam xopolnero oTAbIXa.

AnMHHACTpAIHA.

Ecan Bul npubbiig B rocTHEHUY B IepBblli pas, nocrapafiTecs XOpOILO 3aNOMHHTH
PacrmoJioKeHHe BBIXOJOB H JIECTHHIL.

B cayuae noxapa B Bamem nomepe: ]

HeMeanenno coofure o CJAyuHBUIEMCS B NOXapHYIO yacth no teaedony 01.

Ecan NHKBHAHPOBATL Ouar ropeH:s CBOMMH CHJIami He TpPEeACTaBisercs BO3MOXK-
HLIM, BHHZHTE H3 HOMepa H 3aKpOiiTe JABepb, He 3amHpas ec Ha 3aMOK.

O6a3aresbiio cOOGIUTE 0 HOXMKape e yPHOH MO KOPHIOPY WJIM APYroMy Npea-
CT2BHTEMIO afAMHUHUCTPAILHH.

[lokHHBTE ONacHYK 30HY W AeHCTBYHTe 0 YKa3aHHIO aZAMHHECTPAUHH HJH NOXKap-
HOH OXpaHHL

B cayuyae noxapa sHe Bamero nomepa:

Hemensenno coobmure o CAyyHBLIeMCs B [OXKapHYO OXpaHy no Tejedony Ol.

ITokuebTe Bam HOMep MNocJe TOro, KakK 3aKpoeTe OKHa H ABEPH, BDUIAUTE H3
3haHHuS.

Ecan KOpHIAOPBL U JIeCTHHYHBlE KJETKH CHJIbHO 3a/bIMJIEHB M THOKHHYTb TOMelle-
HHE HeJab3sl, ocTaBaliTech B BaumieM HOMepe, OTKDHIB HacTeXxb OKHA. J3akpniTas
H XOPOWIO YIJOTHEHHAas JBepb MOMKET HaA0Jro 3alllHTHTL Bac oT onacHoi Temmnepa-
Typul. UToGH H30exaTp OTpPaBJEHHS MABIMOM, 3aKpofiTe INeaM H BEHTUJIAINHOHHbBIE
OTBEPCTHS CMOUEHHBIMH BOJOH NOJIOTEHLUAMH M NOCTEIbHBMH  NPHHALJEXHOCTAMH.

ITocrapafitech cOOGWIUTL MO TenedOHY aAMHHHCTPALHH O CBOEM MECTOHAXOMK/JEHHH.

C npuGhITHEM K MECTY HPOHCLIECTBHS NOXAPHMX NOAOHAHTE K OKHY H NOjaiTe
3HaK 006 OkazaunMu BaM nomoulH.

TepexaaTe noXKap MOXKHO Ha GaJKOHe WIH JIOAXKHH, IIPH 3TOM HEOOXOAHMO 3a-
KPLITh 32 c060H 6aJKOEHYIO ABepb.



Pasagea IV
NPOTUBOABIMHASA 3AINHUTA 3AHUM

IpoTuBoAbIMHAS 3aliKTa 3AaHHI BKJIIOUAET KOMIJIEKC TEXHHYECKHUX
penlennit, o6ecnevyHBaOMINX HE3aABIMASEMOCT IBAKYALHOHHBIX MyTeil,
OTAEJbHBIX NMOMEINEeHHH U 3MaHHH B 1eJOM.

Buabl TeXHHYECKHX DeLleHHil persiaMeHTHPYIOTCS COOTBeTCTBYIOMIH-
MH HOPMATHUBHBIMH AOKYMEHTAMH B 32BHCHMOCTH OT HA3HAUYEHHd 37a-
HUH, YCOBHH pasBUTHA NOXKapa, TOTEHIHANBHOH OMACHOCTH paclpo-
CTpaneHus JAbIMa 3a MNpefesbl TODPSILETO MHOMEIIEHHS, TeXHMKO-IKOHO-
MHYECKHX [OKasarejedl U MOAPa3AeNsTCsT Ha O6BEMHO-IIaHHPOBOU-
Hbl€, KOHCTPYKTHUBHBIE U CHelHaJbHbie.

K 00beMHO-NIaHHPOBOYHBIM OTHOCSAT peIlleHss, NMpelycMaTpHBalo-
ugie: neteHue o6beMOB 3]aHHMS Ha NPOTHBONOXKAPHLIE OTCEKH H CeK-
LHY, H3OJSALHIO NyTeH 5BaKyallHH OT CMEXHBIX IOMeIIeHHH, H30ISIHIO
NOMEMeHHH# ¢ NOXKapOONacHBIMH  TeXHOJOTHUECKHMH NpPOLECCaMH M
pasMelenye UX B IJIake M (0 2Taxam 3jianus. TH BONPOCH HACKPHI-
THl B I'71. 8 TaHHOTO YUeOHHKA.

KOHCTpYKTHBHBIE pellleHHsi NPeiyCMATPUBAIOT NMpPHMEeHeHHe IBIMO-
HENPOHHIIAEMBIX OTPaXAAUNX KOHCTPYKIHH C [OCTATOUHBIM Tpeje-
JIOM OrHECTOHKOCTH M COOTBETCTBYIOLIeHl 3allHTOH B HHX ABEDHBIX
1 TeXHOJOrHYECKHX NPOEMOB, OTBEPCTUH AJA NPOKJIAAKH KOMMYHHKA-
UHH, @ TaKke NpHUMeHeHHe CHeNHAIbHBIX KOHCTPYKUHH H KOHCTPYKTHB-
HBIX 3JeMEHTOB JUJIs yAANeHHs AbIMa B JKeJaeMOM HaNpaBJCHHH: [bl-
MOBEIX U BEHTHJASUHOHHBIX IIAXT, JIIOKOB, TIPOEMOB.

CneunasbHble TeXHHYECKHE pellleHHs MO NPOTHBOABLIMHON 3alumTe
3JaHMil NpefyCMaTPHBAIOT CO3JaHHe CHCTEM NHIMOYAAJEHHS ¢ MeXxa-
HHYECKHM HJIH €CTECTBEHHHIM NMOGYKIEHHEM, a TakikKe CHCTeM, obeche-
YHBAWOUWHX H3OHITOYHOE NaBjeHHe BO3/yXa B 3aUIHLlaeMbIX O6beMax:
JeCTHHYHBIX KJeTKax, WaxTax JHPTOB, TaMOyp-ULI03ax U Ap.

[TpoTuBosbIMHAS 3aIIHTa 3JaHHH OCYLIECTBJSETCS COBOKYIHOCTBIO
TeXHU4ECKHX pewleHHil. Tak, He3aABMJIAEMOCTb JAECTHHYHBIX KJETOK
B 3/1aHHAX NMOBBIIIEHHOH 3Ta:KHOCTH MOXeT GHIThL obecleyeHa 3a CYer
VCTPONCTBA MOITAXKHBIX BXOAOB B JIECTHHUHYIO KJETKY Yepes BO3AYIL-
HYIO 30HY Mo OaKOHAM, JOMKHSIM HJIH rajepesM, JH60 CO3ZaAHHEM
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H36HITOYHOTO JaBJieHHs Bo3Ayxa B oObeMe JIeCTHHYHOH KJIeTKH MeXa-
HHYECKHMH BeHTHJISLHOHHBIMU cucreMaMu. IIpn Haanuun cucTeMmbl
MOANOpa BO3AYXa AJIst CO3JAHUsS Hepenaja AaBjeHHH B IBEPHBIX [Ipoe-
Max JIeCTHHUUYHOI KJIeTKM Ha 3Taxax 3haHHs T1pebyercs YCTpoilCTBO
CHCTeMBl JBIMOYJAajleHHs] U3 MOITaXKHBIX KOPHAopoB. Kpome 3710ro,
B 060UX BapHaHTaxX No OOeCNeYeHHIO He3aABMJAEMOCTH JIECTHHUHBIX
KJIETOK TpeCyeTcs MPELyCMOTPETh MepH MO HM3OMALMH 3alIUINACMbIX
00beMOB OT NOJABAJbHBEIX NOMENIeHNi U YepAaKoB, IoMenleHnil pa3iuy-
HOT'0 Ha3HaueHHsi Ha 3Taxax 3JaHufA, DTO AOCTHraerca obobeMHO-NIa-
HHPOBOUHBIMU M KOHCTPYKTHBHBIMH DEUICHHSIMH.

[aBHOW UeJbI0 NPOTHBOJABIMHON 3aWIUTH 3AaHUH sIBAAETCH c031a-
HHe YCJIOBHA AMs sBaKyaluu Jiofedl Ha cayuah noxapa. Ocofoe 3Ha-
yeHHe NMPHUAACTCS] ITOMY HANpPABJIEHHIO MpH NPOEKTHPOBAHHH, CTPOH-
TeJbCTBE H KCILIyaTalMM 31dHHA ¢ MaccoBbIM NpeObIBaHUeM JIHOIACH,
JeTCKHX YupeXKieHHH, OOJbHHI H T. O. i

ITpu HeyNOBJETBODHTENBHOM pelIeHHH BONPOCOB IPOTHBOIL MHOU
3alIUTH 3MaHKsT IPOAYKTH TOPEHHsI PACHPOCTPAHAIOTCH MO WIAXTaM
JuGTOB, KOPHAOpPAM, JECTHHUYHBIM KJIETKAM, BEHTHJISIIIHOHHBIM CHCTe-
Mam, MyCOpPOIpOBOJLAM, OTBEPCTHAM ¥ IPOeMaM B OrPaxKAalomHX KOH-
CTPYKIHAX, YTO 3aTPYAHseT 9BaKyaluwo Jojaell, a B HEKOTOPBIX cJyda-
ax u 6goxupyer ee. Hanpumep, 3anosneHHe ABMOM MOITaXKHbIX KODH-
IOPOB HCKJ/I0YaeT BO3MOXKHOCTb HCHOJNb30OBaHHs AJISA 3BaKyauuu Laxke
He3aAhMJIseMbIX JeCTHHUHBIX KJETOK.

JbiM OKasHBAET Ha uYeJOBEKa TOKCHKOJOTHYECKOe H NCHXOJCIHYIe-
CKOe BO3/eicTBHE. B noMemeHnsx, 3anoHeHHBX MPOAYKTAMH rop €Hus,
Pe3KO CHHXKaeTCcsi BHAHMOCTb, 3aTPYIHSETCsl OPHEHTHPOBKa JI0JeH
NpH 3BAKyaLUuy, CO31AITCA TPYAHOCTH B OOHApyXKeHHH oguara Mo-
Xapa W ero TyuieHuH. Eute cjoxHel ObiBaeT o6CTaHOBKA Ha IO7Kape,
KOr[a TpH FOpPeHHH BEIeCTB BBIAENAIOTCA HNPOAYKTH HENOJHOIro Cro-
paHusa WIH TOKCHUYHHIe BellecTBa. Kpome 3TOro, NpOAYKTH TIopeHHA,
Harperble 1O BBICOKHX TeMIIepaTyp, CIOCOGCTBYIOT PpaclpocTpaHeHHIo
noxapa d IIPH ONpEeNENeHHBIX YCJIOBHSAX MOTYT BbI3BaTh HOBTOPHBIE
Oo4ard TOxKapa Ha 3HAYATETHHOM pacCTOSHMH OT IepBOHAYaJbHOTO.
dTo mpenomnpepesser BTOpoe HallpaBJeHHe IPOTHBOLBIMHOH 3alllHTHI
3JlaHHH, CBSI3aHHOE C OTPaHHUEHHeM pa3BUTHS TNOXKapa U co3laHueM
YCAOBUR AJA €ro yCHeUIHOro TYLIeHus. .

Takum o0GpasoM, TexHHYECKHE DeLIeHHs 1O TPOTHBOABIMHON 3AILH-
Te 3JlaHHH JONKHBI TAPAHTHPOBATb 3ALIHTY OT 3aibIMJIEHHsT MyTed
BAKyaldH B TeueHHe BPEMeHH, HOCTATOYHOro AJs1 3BaKyalluH JEG/EH,
CO32BaTh YCJAOBHSL AJs YCHEWHOR JOKaNH3aldy U JUKBUJAIKRH [O-
xapa.

B sakuawoueHHe cjieiyeT OTMETUTb, UTO NMPAKTHUYECKH KaxKjaoe TeX-
HHYECKOE peIleHHe, perJaMeHTHpyeMoe HOpMaMmu, obycaoBimBaeT OJ-
HOBpPeMeHHOe BEHIIOJIHeHHe TpeboBaHWA MoOKapHOH 6e30macHOCTH
10 [BYyM HaIpaBJeHHSM HPOTHBOABIMHOI 3allHTHl 3xaHu#. Hampumep,
JBIMOYIaJSIIOUIMe YCTPOUCTBA B 31aHMAX B COUETAHUH C IPyrumu 00b-
eMHO-TIIaHHPOBOYHBIMU U KOHCTPYKTHBHBIMU pelleHUSIMH  AOJIZKHBI
obecreynBaTh He3aNbIMJISEMOCTh CMEXKHBIX IOMelleHH#l W nytefl 3Ba-
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Kyauud. B To xe Bpems 3TO npejponpejensieT HepacHpoCTpaHeHHe I10-
¥)Kapa 34 NpeleNbl TOPAIEro MNOMeLleHHsl 10 NPUOGHTHS MHOXKapHBIX
nojipasjeneHui, obJeruaer NpPOKAaAKy PYyKaBHBIX JIHHHHA K odary
[oXapa H BBEJCHHE PA3JHYHBIX CPEACTB IOXKAPOTYIIEHUs,

Fnmaepa 17

OBBbEMHO-IINTAHUPOBOYHBIE U KOHCTPYKTHUBHDIE
PEHIEHHUS NPOTUBOABIMHON 3AIIUTHI 3JAHUN

17.1. 3auura sraxesl U NMOMEUISHMI OT 3ambIMJIEHUS

CoBpeMeHHble TeHIEHUHH B 00JACTH NPOEKTUPOBAHHS H CTPOHTESb-
CTBa OG'BEKTO3 HADOAHOIO XO3fACTBA NPEANONAaraloT CTPOUTEILCTBO
GJIOKMPOBAHHLIX 3/aHHHA, MHOTOITAXKHBIX 3[aHHH Ge3 CBETOBHIX Ipoe-
MOB, €CJId 3TO AONYCKaeTCs HO YCJOBHAM TEXHOJOTHH H CAHHTADHBIM
HOpMAaM, CTPOHTENbCTBO 3JaHUH MOBHIIEHHOH 3TaXKHOCTH, B TOM UHCle
¥ 3JaHMH ¢ MaccOoBHIM TpebGuiBaHMeM Jofefi. [loxkape B momoGHBIX
3aHHSX NPH HeoOecleueHHOCTH HX NMPOTHBOIBIMHOA 3AMIUTOH NMPHHH-
MawoT 3aTAXKHOA xapakTep, TPeOYIOT AOIOJHUTENBHOrO TPHBJISUEHHS
CUJl U CPEACTB Ha TyUIeHHe, a TaK:ke cnacenue Jiioael. CaMocToaTe N b-
Hasi 3BaKyanus Jiofed IPH 3TOM HCKJIIOYAETCs, TAK KaK MPOAYKTH To-
peHHs, pacnpocTpaHsadach NO 3AAHHI0, OJOKHPYIOT 9BaKyalUOHHBIE
OyTH B BHIXOABR. MepaMu M0 HPOTHBOALIMHOLN 3alllUTe MPOEKTUPYEMBIX
00bEKTOB SBJSAIOTCA OTPaHHUEHHE pacCIpPOCTPaHEHHs NMPOAYKTOB rope-
HHS 10 3[JaHHI0, H30JSUHS BO3MOXKHEIX MECT BO3HHKHOBEHHA MO¥KAapa.
Ha kaxjoM o6bekTe MOXHO H30JHPOBaThb HauGojiee BEpOATHBIe oua-
I'H 3aLIMJICHHS] U Te€M CaMBIM HCKJIIOYUTH PacIpOCTPaHEHHe NMPOLYKTOB
ropenus. B psge ciyuaeB TakHe pelieHHS SIBASIOTCH Haunbosee addek-
THBHBIMH M PanHOHAJbHBIMH. Croco6Bl 3aIUTH 3TaXKel M CMEXHBIX
MOMENIeHHH OT 3aAbLIMJIeHHST BO MHOTOM HPeZONpeleNsioTcs TeXHHKO-
3KOHOMHUUYECKUMH NoKasaTensMu. Hanpumep, 1106yio noxapoonacHyno
TEXHOJIOTHYECKYIO ONEPalHI0 MOXKHO H3OJHPOBATh [ALIMOHENpPOHIHAe-
MBIMH  OrpaxialoliuMH KOHCTPYKHHUSMH C JOCTATOUHBIM TIPEJEIoM
OTHECTOHKOCTH M COOTBETCTBYIOUEH 3amuTOfi B HHX [ABEPHHIX U Tex-
HOJIOTHUeCKHX npoeMoB. OfHaKO BecbMa Ba)KHO 3apaiee Npenolpee-
JUTh HaUpaBJieHHe JBUKEHHMA NPOAYKTOB ropenus. [aa ynasienus
TIPOJYKTOB TOPEHHS B 3TOM CJydYae BO3MOKHO HCIIOJb30BAHHE CHElH-
aNTbHBIX ABMOYAANAKRINX YCTPOACTB MO0 OKOHHHEIX mpoeMoB. [locaen-
Hee pellleHHe aBJdgeTcsa OoJsee 11eneco06pasHBIM KakK ¢ 3KOHOMHYECKO
TOUKH 3peHHs, TaK M B NJaHe OPraHH3aliy TYIUeHHd Moxkapa., Tagum
o6pa3oM, HanboJee MOKAPO- U B3PHIBOONIACHBIE NIPOU3BOICTBA, CKJaLLI
H KJafoBble HeOGX0AHMO pas3MellaTh B IOMELIEHAAX V HADYKHKEIX CTeN
C OKOHHHIMHM NIPOEMaMH, eC/JH 3TO AONYCKaeTCs TPeOOBAHHSIMH TEXHO-
JIOTHH. B Ge30KOHHHIX MOMEINEeHHX 0053aTebHO JOJNKHBI NIPEIyCMaT-
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PHBATLCA CHCTEMBI ABIMOYIA/ICHHS C €CTECTBEHHOH WJIH MeXaHHYECKOH
BHITSIXKKOH NPOLYKTOB TOPEHHS. i

Oco6oro BHHMaHHs TpefyeT H30/SUMA INOMeINeHHH, pPaClONOXKeH-
HBIX B MOJABAJbHBIX H HOKOJbHBX 3Taxkax. Ot BHIIeNeRamux sraxel
OHY OTJENSIOTCSA TMPOTHBOMOXKADHHMHU IePEKPHITHAMH, BBIIOJTHEHHBIMU
H3 Hecropaembix MaTepHasoB. I1epeKpBITHS O/KHBl NPUMBIKATD K TJIy-
XHM (He HMEIOUIUM OCTEKJIEeHHs) YYacTKaM HapYXHHX CTeH H He HMETb
NPOEMOB H OTBEDCTHIt, YePe3 KOTOPBIE MOTYyT TNPOHHKATL MPOAYKTHL
ropenuss npu noxkape. TpeOGyemble mpenenbl OTHECTOMKOCTH MPOTHBO-
MOXKAPHHX TIePeKPBITHH Haj NOJBAJbHLIMH M IOKOJbHBIMH 3TaXaMHu
HOPMHUPYIOTCS B 3aBHCHMOCTH OT CTENEHU OTHECTOHMKOCTH 3[aHHH [18].
BhIXOAB K3 TOMeEIIEeHHH, pa3MellaeMblX B IIOABAJIbHBIX HJIH HOKOJb-
HBIX 3Taxax, JOIMyCKaercs IpeiycMarTpuBaTh uyepes oOuue JeCTHHY-
Hbie KJeTKH TOJbKO B TOM cJydae, KOrfa B 3THX MOMEUIEHHsX OTCYyT-
CTBYIOT CTODaeMbie MaTepHaJsHL.

B oTHenbHBIX CAYYasx AONYCKaeTcsi cooflieHHe HeGOJBIIAX MOJ-
BAJbHEX H IOKOJbHEIX TMOMeIeHHH (NP HAaJHYHH B HHX CrOpPaeMbix
MaTepHAaJOB) C NEePBHIM STAXKOM 3JaHHH. DTH CJydadn PersiaMeHTHpY-
10TCSl CTENHAJH3UPOBAHHBIMU H/IH OTPAcJeBHIMH HODMATHBHBIMK JI0-
KyMmenramu. Tak, B oOuwecTBeHHHX 3xanuax [12] pomyckaercs
M3 TPYINUB TOMEMeHHH, PACIONOXKEHHEX B TOABAJbHBIX WA LOKOJb-
HBIX 3TaxaX, NPH pasMeIleHud B HHUX KJ3JOBHIX CTOPaeMbX Marepua-
JI0B, @ TakkKe MNOACOGHBIX MAaCTePCKHX C KOJHIECTBOM paGorarmoumux
He Gosee 5 ueJs., HpefyCMaTpMBaTh BBIXOJ Ha MepBBIA 3Taxk uepes
OTHeNbHblEe JEeCTHHUHbIC KJAETKH, BeLyliHe JO NEPBOro 3Taxa M pacio-
JIOJKEHHble HA PAcCTOSHMM He MeHee 5 M OT BXOAa B ofmue JieCTHHY-
HBIE KJETKH.

ITonBajbHBIE U IOKOJbHBIE 3TaxKH PasHesiioT Ha orcekd. [as BH-
nycKa AnIMa W yMEHbIICHHS HHTEHCHBHOCTH 3aJbIMJIEHHs B KaxIOM
OTCeKe TOABAJbHHIX TNOMeUieHHH MpelyCMaTPUBAIOT OKOHHBIE NMPOEMH.
Iliomans OTCEKOB M OKOHHBIX IIPOEMOB B NOABANaX M UOKOJbHHIX
3Taxax DperjaMeHTHpyeTcs CHelHalu3uPOBAHHBIMH H OTPAaC/IeBLIMH
raasamu CHullos.

Bousbiioe BHUMaHUe YAeASeTCd TaKkKe BOIPOCAM OTPAHHUEHHs pac-
NPOCTpaHEHHs MPOAYKTOB TOPEHHUS TO IOPH3OHTANBHHIM H BepTHKAD-
HBIM KOMMYHHKauuAM 3AaHHH.

TIpu mepecedeHuy CTEH, TNEPEropojoK H MEPEKPHITHH MOMelleHuH
PasNUYHBIMH KOMMYHHKAOMAMH 3a30pbl  MEXAY KOMMYHHKAUHUAMH
H OrpaxKJawIUMi KOHCTPYKUHSAMH JOJKHBI 3aJe/blBaThCsl HArJIyxo
CTPOHTEIbHBIM PAacTBOPOM HJIH MACTHKOH M3 HECTOpPaeMBIX Marepua-
JIOB.

He nonyckaercs nepecedeHHe BO3AYXOBOLAMH IPOTHBONOKAPHBIX
CTEeH  MEperopojiCK, 32 HCKJIOYEHHEM CJy4aeB, YKa3aHHBIX B riabe
CHulla no npoeKkTHPOBAHHIO OTONJIEHHS, BEHTHJSIUM H KCHIHIHOHH-
pOBaH#Hg BO3AYyXA.

[eperoponku JUBTOBHX WAXT, 3a HCKAIOYEHHEM maxt JubTOB
B JIECTHHUHBIX KJETKaX, a TakXe NOMelleHHH MalUHHHHIX OTjAeNeHuit
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audTOB, WIAXT U HHLI AJs NPOKJAJKH KOMMYHHKAUHH AOJKHBI BBUIOJ-
HATbCS U3 HeCTOpPaeMBIX MaTepHaJioB ¢ MpeAejOoM OTHeCTOHKOCTH
e Menee 0,75 u [18]. OO6mue TpeGoBaHHs MOXKAPHOH 6€30MACHOCTH
K [axraM JUQTOB AONONHSIOTCA TpeOOBaHUSIMU CHENHAJTH3HPOBAHHBIX
i orpacneBrix rmaB CHullos. Tak, B IPOMEINIZIEHHBIX 3aHHAX BBIXO/bI
H3 JH(TOB BO B3pLIBOONACHble IIOMENIeHHs, 4 TaKXe B INOMeIleHHd
¢ TPOHM3BOJACTBaMM KaTeropuu B B noxsajabHoM 3aTaxke Tpebyercsi mpe-
AYCMAaTpPHUBATh 4epe3 TaMOyp-1UJIIO3El ¢ [IOCTOSSHHBIM HOANOPOM  BO3-
nyxa 20 ITa [17]. B maxtax JH($TOB 3MaHHH BHICOTOH OT IJIAHHPOBOY-
HOi OTMETKH 3eMJH A0 OTMETKH Nojia BepxHero sTaxa O6ojgee 30 m
Tpebyercs, NPH OTCYTCTBHH JIHPTOBBIX XOJJIOB HJAH TaMOyp-LLIIO30B
(moMemenus ¢ nmpousBojacTBaMu karteropuit B, I' u [1), obecrneynsats
BO BpeMd noxapa moanop sosayxa 20 Ila ga ypoeHe mepBoro sraxa
ApH OJHOH OTKpHITOH ABepu [17]. B obuiecTBeHHBIX 3LaHHSIX TaMOyp-
U036 TpebyeTcs NOpeAycMAaTPHUBAThb NpH cOOOLleHHM MIAXT JUPTOB
¢ MOJBaJbHLIMY U LIOKOJILHBIMH 3TaxkaMu. Bo Bcex ciyuasx orpaxgaio-
LIHe KOHCTPYKHLHH TaMOyp-ULIIO30B JOJKHBl BBINOJHSITHCS H3 HECro-
paeMBIX MaTepHaJOB C HpPeieJOM OTHEeCTOHKOCTH He Menee 0,75 u.
[IBepu B TaMO6yp-IUJII03aX CO CTOPOHBI HOMeElIeHHH B OGHIECTBEHHBIX
3I0aHHAX, a TaKXe CO CTODOHH TIOMeIlleHHH C HPOH3BOACTBAMH Kare-
ropuii A, B 1 B B NpOMBIILJIEHHBIX 3JaHHAX MNpPelyCMaTPUBAIOTCA
HPOTHBONOXKAPHLIMH,

OrpaHnyeHHe pacHpOCTPaHEHHs AbIMa B NOMEINEHHS 1O MYCOpo-
TPOBOAAM JIOCTHraeTcsl HaNeKHOH H30JsIHel MyCOpocHOpHBIX KaMep
OT CMEKHBIX TIOMEIeHHH, YCTPOHCTBOM YIIIOTHEHHH B MeCTax CTHKOB-
KH Tpy0 ¥ KOXYyXOB IIDHEMHBIX KJAIaHOB CO CTBOJIOM, BhIBeIEHHEM
OTOJIOBKA MYCODONPOBOAA Bbillie YPOBHSI KPOBJH ¢ YCTPOHCTBOM Ha HeM
AeduiekTopa. MycoponpoBobl H3TOTOBJSIOT H3 HECTOPAaeMBIX MaTepHa-
aoB. CoeanHeHHe TPy6 MAJA CTBOJOB OCYIUECTBJsIETCA HA MydTax
¢ sajesiKofl uiejed MexXJ1y CTBOJIOM MYCOPOIPOBOAZ U MydToil CTPOH-
TEJbHBIM PacTBOPOM. CTHIKH KOXYXOB TPHEMHHIX KJAMaHOB CO CTBO-
JIOM H CTHIK# TPY0 Ha CTBOJIe MYCOPOINPOBO/Ja AOJKHH OHITh rasoBOAO-
HenpoHynaeMbMH. IIpueMHBle KIanaHbl JONKHB JNerko, 6e3 saefaHni,
OTKPHIBATHCA H 3aKPHIBAThCA; IIPH 3aKPHITOH [Bepile 3aKperieHHBIH
Ha HeH YIUIOTHUTENb AOJXKEH IJIOTHO IPHJIEraTh K KOXKYXY KJanaida
M HCKJIIOUYaTh NOACOC BO3AyXa. KOHCTPYKUHH MYCOpPOCOOPHHX KaMmep
NOJKHBE  OHTb HecropaeMblMH C OpelesioM OrHECTOHKOCTH He MeHee
I 4. Bxoa B Mycopoc60opHYI0 KaMepy MAOJNKEH OBITb H30JHPOBAHHBIM
OT BXOJa B 3JaHHe H Apyrue nomenienus. [lepen npuemkoil B skcnaya-
TALHIO MYCOPOHPOBOJ, HCIBITEIBAETCA Ha HAJNHUHE TSATH B CTBOJIE NYTEM
€ro 3aAbIMJIEHHs TIPH 3aKPBHITHX [NPHEMHHX KJamaHax M IJiaMeHeMm
CBeYH Ha OTCYTCTBHE MOJCOca BO3JyXa depe3 3aKphIThle IBEPILH MPH-
eMHbix KjanaHoB [19]. Pesyabrathl npoBepkn 0GOpMJISIOTCS aKTOM
NPOBEPKH HANHUYMA TATM M OTCYTCTBHA HOJACOCA BO3Ayxa. B akrte mpu-
€MKH MYCOPONPOBO/A B KCIAYaTALHUIO AOJKHE ObITh YKA3AHE DPE3YIIb-
TaTH HCHObITaHu#, HCOPABHOCTL PaboTH O0OOPYIOBAHHUS MYCOPOTPOBOLA

U JaHHBle 0 KayecTBe BHIIOJHEHHBIX pabor. CXeMBl Y3J0B MYCOpONpo-
BOJa TlOKasaHHl Ha puc. 17.1.
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Puc. 17.1. Cxema ycrtpolicTBa MYyCOpPONpPOBOJOB:
a — oOuimii BHA, 6 — KOPOOG OUHMCTKH; B — CTHIK TpyO:
I — upHeMHEb# KianaH; | — BBITSXKHas Tpyda; 2 — Ko-
po6 OUMCTKH; 3 — TpHeMHble Kaalawsl; 4 -— MYycOpo-
c6opliblii Gysxkep; 5 — BeiTsKHas TpyGa; 6 — pydHas
neGerxa 7 -— epul, nOLBeimeHHbd K Tpocy; 8 - zave-
KaHKa I eMeHTHLIM pacTsopoM; 9 — wmydra: 10 — npo-
cmonennas naxas; 11 — xomyrth

CyliecTBeHHOe 3HAaUeHHe g OTPAaHUUYEHHs! PACHPOCTpaHeHHs Mpo-
JYKTOB IOpEHHsI O 3LAHMI0O HMEET 3alluTa JABEPHbIX H TEXHOJIOTHUE-
CKHX TPOEMOB B OTPaX/al0WHX KOHCTPYKIHSX NOMEIIeHHH. Crocobnt
X 3alHTHl H3J0XKeHH B ra. 10.

17.2. MpoTUBOABLIMHAA 3AWMTA JECTHMLL

HpOTHBOlIbIMHOﬁ 3aUUTe JECTHHH B MHOTO3TaXXHBIX 3AaHHAX NpH-
aaercs ocoboe 3naueHue. HpH noxKapax OHH IIpeiHasHadalTCs i
IBaKyanHuu Jrofefl, ABAAIOTCS OCHOBHBIMH MyTAMHU /sl NOJAYH OTHETY-

273



mwanux cpeacrs. IToaToMy TexHHYecKHe peIIeHHsI MO NMPOTHBOABIMHON
3alUTe JIeCTHHI JOJIXKHEI HCKJKUAThb HX 3ajLIMJEHHE B TeUueHHe Bpe-
MeHH, HeoOXOZHUMOro AJs 9BaKyaluH JOfeli, a TakxkKe obecmequBaTh
ycleunlHble NeHCTBHS NMOXAapHLIX nmoapasienexuii. llociennee ofcrosi-
TeJNLCTBO OObsICHseT TpeOOBaHHS, HANPUMeP, K CTeHAaM JIeCTHHYHBIX
KJIETOK M HeCYIIHM 3JeMeHTaM 3BaKyalHOHHBIX JIECTHHI, Hpejiea OrHe-
CTOHKOCTH KOTOPHIX AO/IXKEH 3HAUHTENbHO NpPeBHINATh Heo0XoAHuMoe
BpeMsl 9BaKyalUuH JIOJeH H3 3AaHuil.

HpOTHBOILbIMHaH 3auiuTa JIeCTHHI AOCTHraeTcd KOHCTDYKTHBHBIMH,
O6’beMHO-H.HaHHpOBO‘-IHbIMI/I i CHeUHaJIbHBIMH TEXHHUYCCKUMH peUICHUd-
MH C YUETOM HA3HaAYeHHs 3JaHUI U HX 3TaXKHOCTH. CYHJ,HOCTB OCHOB-
HBIX KOHCTPYKTHBHBIX H 06’beMHO-HJ’IaHHpOBO‘{HbIX peme}mf«i CBOOUTCA
K M30JALUH JeCTHHIL OT NOMeleHUHi pasJHYHOro Ha3HavYeHHsI Ha 3Ta-
xKax S,LlaHHI:’!, H30JAIHHU JeCTHUL OT HOABAJOB, H30JSAUHY JISCTHHLL

OT YepIaKOB, NPUMEHCHUIO yCTpOﬁCTB, OCBOOOKAAOMNX JAECTHHIb!
OT JbIMa.

Msonauusa JieCTHHLI OT INOMEUIeHHH pa3/iuyHOro HasHayeHHd
Ha 3Taxax 3MJaHHA AOCTHraeTcs pasMelleHHeM HX B JIeCTHUYHBIX KJier-
Kax. OrHecTONKOCTb CTeH JIECTHHYHBIX KJETOK YCTAHABJAUBAETCSH
B 3aBHCHMOCTH OT Tpebyemofi cTemeHH OTHECTORKOCTH 34aHUS.
Bo BHYTpeHHHX CTeHAX JIECTHHYHBIX KJETOK He NONYyCK4ercst YCTpoil-
CTBO KaKHX-An00 IPOeMOB, KpOMe JBepHbIX. VICKiIoueHneM SBASIOTCH
CJIYYaH, OTOBOpEHHEIEe B CIEeLHaNH3HPOBAHHBIX HJH OTPACeBHX IJIaBax
CHullos. JIBepHEle IPOEMBl NOJKHEI 32IHILATHCS TJIYXHMH CaMo3a-
KPHIBAIOWIMMHUCSA [BePSAMH C VIJIOTHEHHBIMY NPUTBOpaMu. B oTaenbunix
clyuyasx JNONYCKAIOTCS ABEPH, OCTEKJeHHbBle aPDMHPOBAHHBIM CTEKJOM.
B KHNBIX 3ZaHHAX JOHYCKACTCs YCTPOHCTBO OTKPHITHIX MPOEMOB MEXK-
Ay JIECTHHYHBIMH KJeTKaMd M MO3TaXKHBIMH BeCTHGIOJISAMH-XOAJMaMH,
€CJIM CTEHB! YKA3AHHBIX I[IOMEH(eHHH HMEIOT Mpefes] OTHeCTOHKOCTH
He HMXKe Npefiesia OTHECTOHKOCTH CTeH JIeCTHHYHBIX KJETOK, H 3TH TO-

MEIeHHA OTHeJeHBl OT OOWIMX KOPHIOPOB CaMO3aKPHLIBAIOIHUMHUCS
IBepsSMH,

B npoMBIIVIEHHBIX 3Z2HHAX CO B3PHIBOONMACHBIMH IIPOHU3BOACTBAMH
IBEPHbIE MPOEMH! JIECTHHUHBIX KJETOK, COETHUHSIOUIHX B3DHIBOOMACHEIC
NOMEIIeHUsT C 06'bEMOM JIECTHHUHON KJIeTKH, 3aIHUAoTCsd TaMbyp-
ILII03aMH € NOCTOAHHBIM NOANOPOM BO3AyXa. B JIeCTHHUHBIX KJETKax
3anpermaercs yCTpOHCTBO palouux, CKAAJCKHX W T. [I. [TOMeNIeHH;
MpOKIaAKa TPYOONPOBOJOB C JIeTKOBOCIIAMEHSIOLIHMHACT H TOPIOYHM Il
KUAKOCTAMH, OTKPHITasl NPOKNAAKa 3JeKTpHUIeCKHX Kabesedl W BO3Ly-
XOBOJOB, OOJHIOBKA IOBEPXHOCTEH KCHCTPYKIHMH CropaeMBIMHM MarTe-
puasamu. B nensix 3amuTH  JECTHHIL OT BO3MOMKHOTO 33/ BIMJEHHS
He JOTYyCKaercss TakKiKe VCTPOHCTEO BHIXOAOB B JECTHHUHBIE KJETKH
M3 WIAXT I'PY20BHIX IIOIBEMHHUKGB.

KpOMe JeCTHHI, pacloJlalaeMblX B JECTHHUYHBLIX KJIeTKaxX, B Ipo-
MBIIIJIEHHBIX H TPaXXIaHCKUX 3AaHUAX BCTPEYAIOTCAd OTKPBITHIE JiecT-
HHIIBI. HpI/IMeHeHHe ux OG’bHCHHeTCﬂ, rTaBHLBIM o6pa30M, 3CTETHHC-
CKHMH COOépa}KEHHHMH, a B HEKOTOPHIX CcJayydyadx u TpeﬁOBaHHﬁMH
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9kOoHOMUKH. OTKpLIThle JeCTHHIH I0JPasfiensioTcs Ha BHYTPEHHHE
u HapyxHbie. IIpH ycrpoficTBe BHYTPEHHHX OTKPHITBIX JIECTHHIL B MEX-
Ly3TaXKHBIX TepeXPhTHAx 00pasyloTcsl OTKPHITHE NPOEMEH], HYTO CHO-
coGeTByeT 3aAbIMJeHMI0 BCero 3panusa. 1ToaToMy BHYTpeHHHE OTKPHI-
THe JIECTHHIE JONycKaeTcsi yCTPauBaTh B BHAE HCKIIOUEHHA HpH co6-
JIOJEHHH ONpe/e/eHHbIX TpebopaHuii GesomacHoctd. Tak, B J0GOM
NPOMBILIVIEHHOM 3Aaruu [17] pomyckaercs TNpPOEKTHPOBaTh TOJBKO
O/IHY BHYTPEHHIOK OTKPHITYIO JeCTHHLY (6e3 JeCTHHUHOH KJ'IeTUKI/I) H3
BecTHO0MsT 10 BTOporo sraxa 3jauuit I u Il cremeHell OTHECTOHMKOCTH.
Tlpu sTom BecTubiosp JOMKEH OTAEAATHCH OT KOPHAOPOB H IOMelle-
HHH NPOTHBOHOXKADHBLIMH IIeperopojXaMH H CaMO3aKpHLIBAIOUIHMHCHA
ABEPLMIl C VHNOTHeHHHIMH NpHTBOpami. B OOLIECTBEHHBIX 3AaHHAX
JONYyCKaeTCa YCTPORCTBO HECKOJbKHX OTKPBITHIX JIECTHHIL (6e3 orpax-
NAIOUIHX BHYTPEHHHX CTeH W TMeperopojokK) H3 BecTHOW0/s A0 BTOPOro
3Taxa, €CJIH CTEHM M MepeKpPBITHs BecTHOIONsT BBINOJHEHB M3 HECTO-
paeMHIX MaTepHaJoB C NpPEAENOM OrHECTOHKOCTH He MeHee 0,75 u,
a TMOMeLLeHHs BecTubro/efi OTHENEHH OT KOPHAOPOB IMEPEeropoAKaMu
¢ pBepopMil. [raphpie JecTHHLB pa3peiiacTCs yCTPAUBATH OTKPBHITHIMU
Ha BCIO BHICOTY oGutectBennbix anauuil I u Il cremeneil OrHeCTOMKOCTH
TIPH YCJAOBUH YCTPOHCTBA OCTaJBHBIX JIECTHHIL 3HAHHS B 3aKPHITHIX
JIECTHHYHHX KJeTkax. BecTubiou H IOITaXKHBE XOJJIbL, NPUMBIKAIO-
HlHe K BHYTPEHHEH OTKPHITOH JecTHHIle, JO/KHBI OTAEATbCA OT OC-
TaJbHHX TIOMENIEHHH HecropaeMbIMH OrpaXAaioUuMM KOHCTPYKIHS-
MH C HpelesoM orgecToiikocT He MeHee 0,75 4 ¥ OT KOPHAOPOB Iepe-
FOPOAKaMH C JABEDbMH. YCTPOHCTBO BHIXOAOB HENOCPEACTBEHHO 13
CKJIaJI0B U KJAJOBBIX CropaeMblXx MAaTepHuajoB B BECTHOIONH, XOJUIb
U KODHAOPHI, IIPHMEBIKAIOIIHE K OTKPHTHIM JE€CTHHIIAM, He AONYyCKaeTCH.

TakuM 06pasoM, HOpMATHBHEIE IOJIOKEHHS COAEPKAT TPeGOBAHHA
10 M30JANHH OTKPBITHEIX JIECTHULL OT MOMeIeHuH, paciloJIoKeHHbIX Ha
sTa¥ax 3faHufi. Bwmecte ¢ TeM, KakK NOKA3bIBAET NpPAKTHKA TYIICHUA
NOXKapoB B NOXOOHBIX 31AHHSX, STH Mephl He BCerja ABJAAIOTCH dQdeK-
TuBHBIMH. Clefyer uMers B BHAY H ellle OJHO OGCTOATENbCTBO: BHYT-
peHHHE OTKPHITHI@ JeCTHHIIBl HCHOJb3YIOT A/ dBaKyaluuu JIOACH HaA
caydail noxapa B 3JaHun. B COOTBETCTBHHM C HOPMHPYEMBHIMU MOJOXKe-
HHSIMH BBIXOJBI H3 37aHHA 110 BHYTPEHHEH OTKPHITON JIECTHHIE B Pslde
cayyaeB He MOI'YT MPHHHMATLCS 34 3BAKYALHOHHBIE H He JOJIKHbBL yIH-
THIBATHLCA TPHU pacuere NMyTed IBaKyalHH, €CJd peajibHOe BpEMS IBH-
JKEHHS JIIOAefl or mauboJsiee yAAJCHHOIO TOMeINeHHd [0 BHXOAA
U3 3JaHHA TNpepniuiaer HeoGXOXMMOE BpeMs 3BaKyalHH € 3Taxa
3JIaHHUS.

B sakmioueHHe HeO6XOAHMO OCTAHOBHTHCS Ha NPOTHBOABIMHOH 3a-
IUTe HAPYKHBIX OTKPHITHIX JecTHHI. Takue JIeCTHHIB paspelaercs
HCTIONB30BATh B KaueCTBE 3BAKYAIHOHHLIX NpH COOGJIONEHHH ONpese-
JeHHBIX TpeboBauuil 6€30NaCHOCTH K X YCTPOHCTBY M 3KCINIyaTaluH,
ofecneynBaOMKX HOPMAJIbHEI DHTM HBHXKEHHs JIOJeH NpH 3BaKya-
LIHH; Pa3pelIeH0 TakKKe HCNOJAb30BaHHe HAPYXHBEIX OTKDHITHX JIECTHHL
B KauecTBe BTOPOro 3BAKYAIlMOHHOrO BBIXOJA. 3albIMJIEHHE TAKHX
JeCTHHIl BO3MOXKHO B pe3y/bTaTe PaspylleHHs HADYXKHBIX CTeH, OTAE-
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JAKMHBX HapyzKHBIC JECTHHLDB! OT BHYTPDEHHHX nomeme}mﬁ, H B PDEIYJib-

TaTe IPOHHKAHHS IPOAYKTOB TOpPEHHS uepe3 [BepPHble H OKOHHBIE
[POEMBL.

HesagbimMnsieMOCTh Hapy»KHBIX JieCTHUIL MoXeT OHBTL ofecneueHa
[Ip¥ HajJjexamie#l M30JAANNY HX OT 3TaXKeld 3HaHHA. YCTPOHCTBO HX
y OCTeKJEHHHX CTeH, a TakXe OrpaXJaloliix KOHCTDPYKUHH ¢ mpume-
HeHHEM CrOpaeMblXx MaTepHaJiOB HOJNKHO OHTb HCKAwueHo. dBepu s
BBIXOA4A Ha NJIOWLAAKH JIECTHHLL HOJKHBI OBITH CAMO3aKPBIBANIIHMHCH
¢ YIVIOTHEHHBIMH NPUTBOPAMH, TJIYXUMH HJH OCTEKJEeHHBIMH apMHPO-
BaHHBIM CTEKJIOM M pacnojiaraThCs 3a IpejenaMd Mapluell Ha paccTod-
HUY He MeHee WIMpHHBI Mapwa. [Ipu WCHONb30BAaHHU HAPYKHOH JecT-
HULBI B KAYeCTBe 3BAKyaUHOHHOH IpejeJ OTHECTOHKOCTH Hapy:KHOH
CTeHBI, OTHAENAILEH T03TaXHble MOMeIleHHs OT HADYXKHOH JIeCTHHILH,
JOJIXKEH NPHHUMATBCA B 3aBHCHMOCTH OT CTEHeHH OTHECTOHKOCTH 371a-
HHSA B COOTBETCTBMH C Tpe6OBaHUAMH, IMpPeXbABJAEMBIMH HOPMaMU
K CT€HaM JeCTHHUYHBIX KJeToK. [Ipu Hcnonb3oBaHHH HAPYXKHOH JAECTHH-
Libl B KayecTBe BTOPOTO 3BAKyaIlHOHHOI'O BHIXOJa Hpejes] OrHecTOHKO-
CTH CTeHBI AOJIKEH COIOCTaBJATHCS C HeOOXOAUMEIM BpEMEHeM 3Ba-
KyallH JIO[ed H3 3[aHHS, 4 B HEKOTOPHIX Clyyasix M C BpeMeHeM, He-
06X0OAHMBIM AJIS JIOKAJH3alu# Noxapa. MOXKHO roBOopuUTh 06 HUCIIOJIb-
30BaHHH HAPYXKHBIX JIECTHHL, AJig Lieieli NOXKAapoTyUIeHHs, €eCJU OHH
pasMelieHtl y HecropaeMblX OrpaXKgalolinx KOHCTPYKUHH ¢ IIpeaesioM
OTHECTOHKOCTH He MeHee 0,75 u.

Hsonsuus necTHHN OT MOABANOB TpeOyeTcss B CAyuae HCMOAB3OBA-
HHUS NMOABAJbHBIX MOMEINEHUH MO/ CKJAALBl, KOTelbHHE WUAH pasMelie-
HHSl B HHX NPOH3BOJACTB, CBA3AHHBIX C NPUMEHEHHEM TOPIOYMX Mare-
puanoB, U JOCTHTAeTCSd YCTPOHCTBOM 000COGJEHHBIX HJAU CAMOCTOS-
TeJbHBIX BXOJIOB B MOABAaJ. BXOAbl B MOMelleHHUS NOJABAJbHBIX H 10-
KOJIbHHIX 3TaXKeH AONyCKaeTcd NMpeJyCMaTpUBaThb 4epe3 JIECTHHUHBbIE
KJeTKH, €eCJH B 3THX [OMeIleHHAX HeT CropaeMbiX MaTepHAaJoB,
3a HCKJOueHHeM CJyuaeB, YyKa3aHHbIX B raasax gactu II CHulla.
CxeMBl ycTpoficTBa BXOJZOB B IIOABAJ NOKasaHH Ha puc. 17.2.

JlecTHHuHble KJI€TKM B MHOTO3TAXKHBIX 3JaHMSKX BLICOTOH OT ypOB-
Hs 3€MJIM O KapHH3a WJIH Bepxa napanera G6ojee 10 M mopoxsaTcs
70 uepnakoB. KosiyecTBO BXOJOB Ha YepLak HNPUHHMAETCS He MeHee
IBYX, yCTpauWBaeMBX M3 KpafiHHX JIECTHHUHHX KJeTok. [Ipm gauHe
HAN BIHpuHe 3haHus Oosiee 100 M BXOAH Ha UepAAK HOJIKHHEL yCTpau-
BaTbcsa uyepes kaxable 100 M. Kax npasusno, BXOAR yCTpaHBawOTCH
0 MapliaM JIECTHHIB C IJIOMIALKAaMH Iepel BXOAOM HA YepAak.
B 3maHusx BHICOTOH [0 NMATH 3Taxell BRIOUATENbHO [AOMYCKAETCS
YCTPORCTBO BXOJOB HA YepHAK H3 JIECTHHUHHIX KJeTOK uepe3 JIOKH
MO 3aKpellIeHHBIM MeTanNuueCKHM CTpeMsHKaM. B Xuabix, ofie-
CTBEHHHIX H BCNOMOTATe/bHBIX 3JaHHAX C NMOKPHITHAMH BHICOTOH TpH
sTaxa u 6oJiee U3 JIECTHHUHBIX KJIETOK JHOJIKHBI TaKiKe NPeAyCMaTpH-
BaTbCsl BHIXOAB Ha KPoBJO. MX KoJIMUeCTBO NPUHHMAETCST U3 pacuera
OJMH BHIXOJ Ha KaX/Jhe mnoJHbe u HemoJauwie 1000 M2 maomany
MOKPBITHSA, 34 HCKJIOYEHHEM CJIy4adeB, YKa3aHHBIX B CHEIHAJU3NPOBAH-
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Puc. 17.2. YerpoiicTBO BXOJ0B B IIOABAJ:

i R 9 7.
a -~ CaMOCTORTeabHbIH: 6 — 000cOGaeHHBIil; B — COBMELLeHHbIH; « - BXOA B NMOA
BaJ; 2 — BXOJ Ha dTaxu 34aHudA

umx u orpacaesbix raasax CHullos. CxeMbl yCTpoHCTBa BXOIOB
W3 JIeCTHHUHBIX KJETOK Ha 4eplaK H KPOBJIO 3AaHHs IOKa3aHbl
wa puc. 17.3.

M3onsuusa NeCTHHYHBIX KJIETOK OT 4ep/lakOB H KPOBJH OCYUIECTBIIA-
eTCs OrpakAaoluMU KOHCTPYKIHAMH, OPHECTOAKOCTS KOTODLLX HOPMH-
pyercsa raasoit CHull I1-2-80 «ITporuBONOXKapHbie HOPMbI NPOEKTHPO-
BAHNS 3AaHKE U coopyxenuit». Tak, B 3nanusx I crenenn OrHeCTOHKO-
CTH CTEHbI JEeCTHHUHON KJETKH JOJKHBI UMeTb Tpeles OrHeCTOMKO-
CTH He MeHee 2 4, uepiauHble MEPEKPHITHS HaJ JECTHUYHOH KJETKOH
He Menee 0,75 4, KOHCTPYKILAN NOKPHITHH He MeHee 0,25 4. Pacnpoctpa-
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HeHWe OrHs MO TMePeYyHCHEeHHBIM KOHCTPYKUHMSIM He JONyCKaercs
Ilpenen orsecTofiKocTH ABepeill M JIIOKOB /IS BXOZA HAa Yepiak llOJI:
KeH COCTaB/sATh He MeHee (0,6 u,

HasBaHHBle KOHCTPYKTHBHEIE H OOG'BeMHO-IJIAHHPOBOYHLIE pellie-
HHsI He MOTYT B IIOJIHOH Mepe rapaHTHPOBaTh He3aABIMJIAEMOCTh JIeCT-
HUYHBIX KJETOK JaiKe B TeUeHHEe BPeMEHH, Heob0XO0IUMOro IJisi 3BaKya-
UHH Jiofefi. B cBA3HM C 9THM IpefyCMarpHBaercsi BO3ZMOXKHOCTD yné-
JIEHHs] IbIMa W3 JIECTHHYHBIX KJETOK. JIeCTHHIEI, KaK NpaBHJO, pa3Mme-
LIAIOT Y HAPYXHHIX CTeH ¢ 0043aTeNbHLIM YCTPOHiCTBOM oxomfmx npo-
€MOB, KOTOphIe BBHINOJHSIOT POJb JABIMOBHIX JIIOKOB M 00eCHeuHBaoT
JYUIiy0 OPHEHTHPOBKY 3BAKYHPYIOUIHXCS NpH ABWXKeHuu. [1pu samnod-
HeHHH OKOHHBIX IPOEMOB CTEeKJIOBJNOKAMH Ha KaxKAOM 3Taxe JeCTHHU-
HOH KJIETKM NIPeJyCMaTPHBAIOTCS OTKPHBAKLINECS CTBOPKH MJIOILALRIO
He MeHee 1,2 M2 B JjecTHHUHMIX KJIeTKax 6e3s eCTeCTBéHHoro ocBelie-
HHS HE3aABIMJASEMGCTb, He3aBHCHUMO OT HasHAueHHS 3IaHHS U ero
3TaXKHOCTH, ofeclneuHBaeTcss CO3JaHHEM MOAIOpA BO3AyXa. ¥ CJOBHSA
pacyera cHcTeM IOANOpA BO3Ayxa CHOPMYJIHPOBAHLI B COOTBETCTBYIO-
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Puc. 17.3. CxeMBl ycTpoficTBa BXONOB H3 JIECTHHYHHIX KJETOK H4 4YepAag
H KpBIy 3JaHHA:

a — 1;);0110 Ha YepiaK IO MapIUeBOH JiecTHHUe; § — BXOJ Ha YepAax NO CTPeMAHKe, 3 —
XOJl Ha KPBIUY H3 JIECTHHYHOH KJeTKM: I — BLIXOA Ha KDHUIY 4epes GaaKOH
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mux raapax CHullos. Tax, B IPOMBILIJIEHHBIX ananuax [17] ¢ npowus-
sonacrBaMu Karteropuit B, I u | pomyckaercs npeLycMaTpUBaTh TeM-
Hble JIECTHHYHBIE KJETKH ¢ TOANOPOM BO3JyXa BO BpeMsl noxapa 20 I'la
Ha ypoBHe TepBOro 3Taxa MpH OJHOH OTKPHITOH ABEPH.

Fnasa 18

NBIMOYIAJSIOMMUE YCTPONCTBA

18.1. CoctosHie HOPMHDOBAHUSA

JpiMoynansiiolie yCTPOHCTBA B COUETAHMH € 06’beMHO-NIJIAHHPO-
BOUHBIMH ¥ KOHCTPYKTHBHEIMH PelIeHHsMU 3/aHuH cnecoBCTBYIOT 3a-
JepiKKe 06BeMHOTO PAaclpoCTpaHeHHs N0¥Xapa, ylaleHHio MpOAYKTOB
ropeHns B KeJlaeMOM HampaBJleHnH, HCKJIIOUaloT BO3MOXKHOCTbL pac-
NpOCTpaHeHHs M0XKapa 32 NpeJesibl TOPsILerc NOMeIEHR, yeM cO3ja-
10T HeOGXOMMMbie YCJAOBHs sl SBAKyalHH JIOAeH 1 paboThl MOXKap-
HbX. IIpH OTCYTCTBUH JABIMOYAAJIAIONIHX yCTpOHCTB WM HX HeJocTa-
TOYHON IJIOIIAAH HeH30eXKHO 3aibiM/IeHHe CMEKHBIX noMerienui Au60
BCero 3faHMs, B OTAedbHBIX cAyyasX AbBMOYHaJAloUlie ycrpoiicTBa
MOTYT OBITb HCIOJb30BAHBI Uil PA3ABIMJICHHA HHXHel 30HH B o0beMme
ropsllero MOMeIleHusi H CHHXEHus B HeM TeMIlepaTypst Cpenbl.
D10 NOCTHraeTcsi NpHMEHEHHEM CHeNHaJbHbIX KOHCTPYKTHBHBIX DEILIE-
HEfl IO OrPAHUUEHHI0 BO3MOXKHOH TMJIOMAAM TOPeHH: H yBeIHYCHIO
rasoo6MeHa B ropsilleM IOMelleHHH. B peabHbIX YC/JOBHSX H3JIHIINE
OpraHu30BaHHHI NPHUTOK BO3AyXa B 30HY rOpenus croco6CTBYeT HH-
TeHCHHKALMU N0¥Kapa, a CHHXKEHHe TeMNepaTyphl Cpeibl H pasabIM-
feHue HHKHeli 30HB 06beMa TOpSINEro NOMEl{eHHa BOSMOXKHO IIPH
OZIHOBPEMEHHOfl OpraHH3alii aKTHBHBIX Mep N0 JIOKaTU3allHi noxapa
H €ro TYLIEHHIO.

OyHKIUK ABIMOYLAJAIONHX YCTPORCTB BO MHOFHX TIOMECIEHHAAX BHI-
[IONHSIOT OKOHHBEIE mpoeMbl Hau ¢orapu. OLHAKO B CBASH C BHEApDE-
HHEM B NPAKTHKY CTPOHTeNbCTBa GecOHapHBIX 3fganuil MOABHJIACH
Heo6X0MHMOCTb [IPOEKTHPOBATh B HHX CleNuajbHble JBMOYAalsIoe
yeTpoOficTBa: IUAXTH MM JIOKH. B CcOOTBETCTBHE C TpeGOBaHHAMH
CHullos asisi mOMEINEHHH NPOMHULICHHBX GecdoHapHEIX 3naHuil
¢ TPOM3BOJACTBAMH, OTHOCHMBIMH TIO NOXKapHO# OMAaCHOCTH K KaTero-
pusmM A, B ¥ B, niomajib ceueHHs WIAXT ABIMOYAAJNEHHA crieayer
onpenensaTh pacueroM. [IpH OTCYTCTBHH paCUETHBIX NAHHBIX ILIOMLA]b
WaXT AON¥HA COCTaBJIATh He MeHee 0,20, mJomann nomemennit [171.

HsnoxeHHBle Tpe6OBaHHS PACHPOCTPAHAIOTCS TaKKe Ha HacTH THO-
MenieHnfi Tay6uHO# Gonee 30 M, HEMOCPEACTBEHHO TPHMBIKAIOIHX
K HapyXHBIM CTeHaM C OKOHHBIMH TpOEMaMH. B ocraabHBIX NPOH3BO-
CTBEHHBIX TIOMELIeHHsX (GYHKIHH ABIMOYIANSIOUUX YCTPOHCTB MOTYT
BHIIOJHATL OKOHHBIE NIPOEMbl WIH a’panuoHHbie (OHADH, TJOMALb
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KOTOpbIX H MECTOpacHO/OXKeHHe 10 BHICOTe IOMeIieHHS He HOPMHUDY -
0TCH.

Tlpu pasMmellieHHH B MOABAJIBHBIX MOMeLIEHHSIX CKJ1aJ0B CropaeMbix
MATEpLaJIOB, a4 TAKXKE HECTOpaeMblx MaTepHaloB B CropaeMoll yma-
KOBKe JJIsl LleJleft JBIMOoyjasleHust Tpebyercs OpelyCMaTPUBATL OKHa
pasmepamu 0,75)X1,2 M npn cyMMapHOH HX IJIOMAAH He MeHee 0,29,
OT IVIOWA/H NOJ1a MOABAJIbHEIX MoMemienuii [20]. las BHIIyCKa ABIMa
Ha CJyyall MO0XKapa U3 MOABANbHBIX H HOKOJbHEIX 3TaMEH IKHJIbLX
3MaHuH HOPMaMH NPeIyCMaTPHBAeTCsl YCTPOHCTBO B KAXKIOM OTCEKe
HE MEHee IBYX JIIOKOB HJIH OKOHHBIX NPOEMOB IIHPHHOH 0,9 M H BhICO-
Toi 1,2 M [13]. OKOHHEIe POEMBI MOABABHBIX H HOKOJEHDIX sTaxef
5Q(EeKTHBHO HCNOJB3YIOTCA TaKXKe A8  Leslel HOXKAPOTYHIEHHS.
Ilpn noxapax B 3aKPHIThIX NOMELIEHHSX st YAAJIEHHUs HPOLYKTOB
TOPEHHS M BBENEHHS CHJI M CPEJCTB HAa TYLIEHHE NPHXOIHTCS BCKPbI-
BaTb Orpaxjamlline KOHCTPYKIHUH, YTO CBH33HO C GOJIBIIHMHU 3arTpa-
TaMu BpeMeHH, cua u cpeacts. Iloxkapel B sToM cayuae mpuHEMAaIOT
3aTAXKHOA XapaKTep H HAHOCST 3HAYMTENbHBIH yuep6. Crenyer orme-
THTB, 4TO ARIMOYJAJAOMINE YCTPOHCTBA MOABAJBHBIX H LIOKOJIbHBIX 3T4-
el MOryT o6ecneuynTb He3aIBIMJ/ISIEMOCTD 3MAHUSI TONLKO B COUeTaHHH
€ ApYIHMH KOHCTPYKTHBHBIMH M OO'b€MHO-IIAHAPOBOUHLIMH peLIeHHs-
MH, HanpaB.1eHHBIMY Ha H30JSUHIO MOABAJbHBIX NOMELIEHHH OT Bbilie-
JI€XKAaUIUX 3TaxeH.

Ceuenne IBIMOBLIX JIIOKOB HODMHPYETCS TaKiKe H st 31aHu# obuie-
CTBeHHOro HasHauenus. Hamnpumep, ans cuen teatpoB [23] miomans
CEYCHHs JIOKOB ONpeJesieTcss H3 pacuera 2,5%, a s clieH K1y6oB
2% [14] nmomany nianmera cueHs Ha Kaxjabie 10 M BBICOTH cuenu-
4€CKOH KOPOOKH (BBICOTA CLEHHYECKOH KOPOGKHU NPHHEMAETCS OT MoJa
HHXKHETO TPIOMa [0 HAHBBICIIEH OTMETKH MOKPBITHS Has CIEHOH).

OnBIT NPOMBINIJIEHHOTO H IPakIaHCKOro CTPOHTEJILCTBA, a TaKxkKe
amaius pasBuTHA HODM CTPOHTEJBHOTO NPOEKTHPOBAHHS MOKA3BIBAIOT,
YTO 00JIacTh NPHMEHEHHs NBIMOYAAJSIOMIHX YCTPOHCTB paciiupsiercs.
OCHOBHEIM KpuTepHeM, PErJIAMEHTHPYIOLIHM HOPMY MNJOLIALH JABIMO-
YAAJAIOWHX yCTPOHACTB MPH €CTECTBEHHOM MBIMOYAAJCHHH, SBJSETCS
II0mAaNb moja NOMENleHHH. IDTOT :Ke KDPHTEPHHl yuHTHIBAeTCH H npu
OHpELeNeHAN MUHHMAJIbHOH IVIOWMAAH JBIMOYIAJSIONIHX I[POEMOB
B 3apyGexHbX CTpaHaX. 3apyGexHble HOPMb AOMOJHHTENbHO VUHTHI-
BAIOT ¥ psil APYrHX (aKTOPOB: MOMKAPHYI HATPY3KY, IUIOMALb MOXKA-
pa HJH €ro NepHMEeTP, PacYeTHYIO0 BHICOTY NMOMEINeHHs T. . CpaBuu-
TeIbHbIE JaHHbIE IO HOPMHPOBAHMIO IJIOMIAJH CEYEHUS NHIMOYLAJSIO-
IUX YCTPOACTB F,; B NPOMBIINIEHHEIX H CKNAACKHX 3IaHUSX HEKOTOpHIX
CTPaH mnpHBeleHH B Taba. 18.1. :

AHann3 HOPMHPOBAHHA MIOWAAM CeueHHs ABIMOY IAJISIOIHX  YCT-
POHCTB B 11eIOM He [aeT NpPEACTaBJIEHHS 06 OGBeKTHBHOCTH KaKoro-
JHOO HOPMATHBHOIO NOKyMeHTa. Mx TpebyeMasi OWAanb, Kaxe A7
OOBEKTOB, OJIMHAKOBBIX 1O MOXKApPHOI ONACHOCTH, BAPBUPYETCS B JO-
BOJIbHO IIHPOKAX MpejesaxX, YTo CTaBUT [0/l COMHEHHe 060CHOBAHHOCTD

HOPMHDYEMBIX  Be/IHUHH, HX COOTBETCTBHE TpeGOBAHUAM NOXKapHo#H
6€e30MacHOCTH H 3KOHOMMUKH.
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Tabauua 18.1

Fao %, dakTopH,
Crpana K TJOLaAH BJIMSIOILHE [Tpumeuanus
nosa Ha F
rap KJace noxapHoit Kaaccubuxanus oKapHOH
0NAacHOCTH ONMaCHOCTH OTJIHYAETCA OT IpH-
1,0 usitolt 8 CCCP. Mmeetca pasau-
0,75 B YyHe [0 TpPajalHH TeMiepaTyphl
0,5 C BCILHUKH nepepabatblBaeMbix
0,25 pi | KUAKOCTEH *,
0,1 E
HPbBH Kareropus npo-
H3BOACTB: i
0,2 A,buB Jlas oaHo®TaXKHBIX 3AaHuf .
0,5 A, B Jlnsg MHOrosTa»KHBIX 3JaHUI
MMHP [Moxaprast warpys-
Ka, Kr/m?
1,5 25
1,56—25 25— 50
2,5--3,5 50-—100
3,5—5 100—200
5 200
CCCP 0,2 Karteropus npous- [Ipu oTcyTcTBUH pacueTHHIX
BoactB A, B, B HAHHBIX
: i — XKapHas Harpys- OTOJHUTENBHO  VYHTHIBAIOT-
Avctpnn h2—40 II;IaO P P Cﬂ".a BO3MOXHAsl IVIOWAEAb HIH
MepuMeTp IOXapa, pacueTHas
CHIA Kaace noxapHoi BLICOTA MOMeELIeHHsT H JonycKae-
ONACHOCTH: Masl TOJIIHHA CJIOS AbIMA, 3TaX-
0,67 a Hocts 3panus. Ilpn Kiraccuguka-
1 B LMY  JIOMEHIeHHH  VUHTHIBAaeTCH
2 — 33 c KOJIMYECTBO TemJia, BbifenseMoe
OpH NOXKape ¢ eIMHHLUB NJOMIA-
OPT 0,2 —10 IMoxkapuast warpys- { au noja
Ka
CEA ** 0,18— 9,3 To me

* K B3prIBOONACHHM HPOH3BOACTBAM OTHOCATCA NPOH3BOACTBA KaTeropHii A
u B, ceAsaunble ¢ mepepaGOTKON ra3os, XHAKOCTeH, § MPOH3BOJCTBA, B KOTGPHIX MO-
TYT 06pa3oBEIBATHCA B3DBIBOONMACHBIE CMecH MbiH. [loXKapHasi onacHoCTDb qponsn;o,ucm
kareropuit C, [l u E cooTsercTByer omacHOCTH npoussBoAcTB kateropuii B, T u I
8 CCCP.

** Hopmsl EBponeiickoro KOMHTETa CTPaXOBbiX OOILECTB.
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AGcomOTHBIE NaBJieHHS HAa YPOBHE TeOMETPHUCCKAX LEHTPOB MHpH-
TOYHbIX OTBEPCTHH C Y4ETOM BeTPOBHIX BO3JAeHCTBHi IpeACTaBJSIOTCS
CJAeLYIOWHMMY YPaBHEHWSIMHU:

Pun=PotK,AP,; (18.1)
P.x=Po+AP, . (18.2)
Po=P.+AP,; (18.3)
P,n=Po+AP, ,; (18.4)
Pun=Po+K,AP,, (18.5)

rae Puyg, Pay — HapyxHble a6CcoJIOTHBIE [aBJleHHS C HaBeTPeHHOH
H NOABETPEHHOH CTOPOH 3[aHH#A, COOTBeTCTBeHHO, I1a; P, ., Pyn —
a6CoOJIOTHBIE JaBJEHHSI B CMEXKHHIX C FOPSIIUM IOMELIeHHAX ¢ Ha-
BETPEHHOH W MOJBETPEHHOH CTOPOH, CoOTBercTBeHHO, [la; P, —
albCoJIIOTHOE J(aBJleHHe Ha yPOBHe F€OMETPHYECKHX IEeHTPOB MpH-
TOYHBIX OTBEPCTHH B ropsimem noMeuienun, [1a; P,, — crartuue-
ckoe nasuenue, [1a; AP, 5, AP, — us6eTouHoe naBaeHHe (1o OT-
HOIIEHHIO K CTaTHYECKOMY) B CMEXKHBIX C TOPSINUM IIOMeLLeHHsIX
C HaBeTPEHHOH M NOABETPEHHON CTOPOH, CoOTBETCTBeHHO, [la;
AP, — u3bbiTOoyHOe [aBieHHe B ropdAlleM INOMelleHHH, [la;
AP, — nonnbii BeTpoBo#i Hanop, Ia; K., K, — a3poAHHAMHYECKHe
KO?3((DHIHEHTHI.

[Tp¥ HaNHYHH TPUTOYHBIX OTBEPCTHH ¢ GOKOBOMH CTOPOHBI 3JaHHuA
110 OTHONIEHHIO K HAIPABJEHHIO BeTpa abCOJIOTHOE HApyKHOE HaBJie-
Hue Po, M 1aBieHHe B CMEXHOM IOMelleHHH P,, Ha ypOBHe reoMerpu-

YeCKHX IEHTPOB MPUTOYHBIX OTBEPCTHH, COOTBETCTBEHHO, NMPEACTABJIS-
I0TCSl YPABHEHUAMH:

pH.0=ch+KoApB; (186)
Pn‘o=pc'r+APi.o- (187)
Buyrpennee P, ; u HapyxHoe P, , a6co/ioTHble DaBJeHHA Y ABIMO-

YAAJSAUIEr0 OTBEPCTUST TMPEACTaBJSAIOTCS, COOTBETCTBEHHO, YypaBHe-
HUAMH:

Pr.n=Pr—ghpn‘r; (188)
P.y=Pe.+ KzApn*ghpa, ( 18.9)

TAe g -— YCKOpeHHe CBOGOAHOrO MajeHus, M/c?; h — paccrosnue mo
BePTHKANIH MEXIY reOMeTPHYECKHMH HEHTPaMH HNPHTOYHBIX H HBl-
MOYNaNAOMNX OTBEPCTHH, M; Pg;, Pr — IWIOTHOCTb MPOAYKTOB TO-
PEeHUs ¥ HapyKHOTO BO31YyXa, Kr/M3,

284

Jna KBasuCTAlMOHAPHOTO peXuMa IIpPU MOXKape HCXOJHOe ypaBHe-
HHe 10 onpejeieHuto TpebyeMofi NJAOMAAH ABIMOYJAJAKOMIMX YCT-
pOFICTB MOXKeT ObITb COCTABJEHO Ha OCHOBE MaTepHa/bHOro OasaHca:

Gory=M+Z2Gur.,, (18.10)

rie Gu.y; — PAacxoj yZajisieMBIX H3 HNOMEIIeHHs TPOLYKTOB FOpEHH,
Kr/c.

Macca BHITOpPaeMoro BelllecTBa B eJHHHIY BpeMeHH M onpepgens-
eTCsi KaK 4acTHOe OT JesleHHsl pacxoja BO3AyXa, MOCTYNMAIoNlero yepes
npuTouHbie 0oTBepcTHA Xy, Ha Maccy BO3Jyxa, HeOGXOXHUMOTO IJist
cropansst OZHOTO KHJOrpaMma BemecTBa Wp, OpH Ko3(h¢uuuenre
H306LITKa BO3AyXa O:

Me . 2Gmo (18.11)

C yueroM mociefHero paseHcTBa ypasHenue (18.10) mpeacrasis-
ercsl B CJAeAyIOlleM BUIE:

Gupy= /———1 +1 | ZGy,, (18.12)
) Wegpoa
rie
ZGB.0=ZGB.B.B+ ZGB.B.H+EGB.B.O‘ (1813)

[1a KauecTBeHHON OlleHKH ycJoBHH rasoo0MeHa OIpeHeNuM 3KBH-
BaJIEHTHBIE JNABJEHHS Ha YPOBHE I'eOMeTPHUECKHX HEHTPOB MPHUTOYHBIX
OTBEpPCTHH:

Apa‘n=pn,ﬂ'—Pr; (1814)
Apa.n=pﬂ.n_Pr; (1815)
AP, =Py ,—P,, (1816)

rae AP,x, AP,s, AP,, — mepemaj naBjeHuii Ha ypoBHe reoMerpuue-
CKHMX IUEHTPOB IPUTOUHEIX OTBEPCTHHl MeXAy HapYyXHOR CcpenoH
H TOPSIIAM TOMelleHHeM ¢ HaBeTPeHHOH, HojBeTpeHHOH H GOKo-
BHIX MO OTHOUIGHHIO K HANpAaBJEHHIO BETPa CTOPOH 3AaHHS COOT-
BercrBenno, I1a; Pun, Pan, Pu, — HapyxHble abcoloTHBE naB-
JieHHs1 Ha YPOBHE TeOMEeTPHUECKHX HEHTPOB NPHUTOUHLIX OTBEPCTHH
B CMEXKHBIX C FOPSIIHM NOMEINEeHHsX C HaBeTpeHHOH, MOABETpeH-
HOH M OGOKOBBIX IIO OTHOINEHHMIO K HAINpPaBJeHHI0 BeTpa CTOPOH
cootrBercTBedHo, [la.

C yuetom ypaeuenuit (18.1), (18,3), (18.5) u (18.6) umeem:

APBAH=KHAPB_APLI‘; (1817)
AP, . —K,AP,—AP, ,: (18.18)
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AP, ,=K,AP,—AP, ,, (18.19)

rie Ky, Kp, K, — a3pOJHHaMHUeCKHe KO3(hGHUHEHTH IS pacuera
BHEUIHHX BETPOBHIX [aBJEHHI HAa yPOBHE IeOMeTPHYECKHX LEHT-
POB MPUTOYHBIX OTBEPCTHH C HABETPeHHOMH, HOABeTpeHHO! ¥ GOKo-
BbIX HO OTHOUIEHHIO K HAIpaBJIeHUIO BeTpa CTOPOH 3JaHHA COOT-
BETCTBEHHO.

Ananus ypaBHenu#i (18.17)—(18.19) moxaseiBaer, uTO HaHMeEHb-
mHii nepenmajy JAaBJeHMH cJiefyeT OKHAATb YV HPHTOYHHIX OTBEPCTHH
C IOJBEeTPEHHON CTODOHH, TaK KaK NPH BCeX IPOYHX PABHHX YCJOBHSX:

Kg > K, = Kp. (18.20)

,H,Jli{ obecreueHHs He3aIbIMJSEMOCTH CMEXKHBIX NOMEMIeHHH ¢ Mox-
BeTPEHHOﬁ CTOPOHBI IO OTHOLIEHHIO K ropslieMy NOMELeHHIO Heo0X0-
JUMO cobJI01aTh caenymwulee yciaoBHe:

|AP, | =|AP,,|. (18.21)

Benuunna AP, . onpenensercs u3 ypaBHeHus (18.22), cmpaBennu-
BOro NpH IOC/AeAOBATENbHO DPACHOJOXEHHBX NPHTOUHBIX OTBEPCTHAX:

Ga.n = Ga.a.m ] ( 1 822)
rae Gg.n — pacxoj BO3xyXa uepe3 3KBHBAJCHTHBIE NPHUTOYHBIC OTBEP-
CTHA C HOILBETpeHHOﬁ CTODOHHI, KF/C; Ga'g‘n — 3KBHBAaJIeHTHHI}

(cymMMapHHIi) pacxox Bo3Ayxa uepe3 BHYTPEHHHE HPHUTOUHbBIE OT-
BEPCTHA C NOJBETPEHHONl CTOPOHH, Kr/c,

C ydeToM ypaBHEHHS Hepa3pBIBHOCTH IOTOKa H ycjaoBus (18.21)
nMeeM:

Hu.oFB.n ]/ _QKP_;upn =”’H.OF9.B.B ]/- 2prppn > (18.23)
Fou V APox  =Fusa V APy, (18.24)

rie W, — KO3(Q(duUHeHT pacxoja HPHTOYHHIX OTBepcTHil; Fon — 9K-
BUBaJeHTHAd ILIOIIAJb NPHTOYHBIX OTBEDPCTHH C MHOABETPEHHOM
cTopoHH M?; AP, — nepenan jaBiieHHil Ha YpOBHe reoMeTpHUe-
CKHX L[EHTPOB NPHTOUYHHIX OTBEPCTHH MeEXAYy HapYXKHOH cpenoi
H TODSALIMM IIOMelieHHeM C NoJABeTpeHHOH cropoHw, Ila; p, —
IUVIOTHOCTb BO3/JyXa NpPH TeMIlepaType HaPYXKHOH Cpeasl, Kr/m%;
Fosn — SKBHBaJNeHTHAas IJIOHI2[p BHYTPEHHHX NPHTOYHBIX OTBEp-
CTHH B Orpazkaawlinx KOHCTPYKIHAX IIOMEUIEHHUsT ¢ MOABETPEH-
HOH CTOPOHHI, M2.

Tlocnennee ypaBHeHue ¢ yuerom paBenctBa (18.18) mpexacrasasier-
csi B BHIE:

F o u(KaAP,—AP, ) =F, 2, AP,,, (18.25)

rae AP, — moaHwbiit BerpoBo#l Hamop, [la; AP,, — TpeGyeMblii mnepe-
naj JaBjleHHH Ha YPOBHE TeOMETPHUYECKOrO LEHTPa IPHTOUYHOIG
orsepcTud, Ila.
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Orclona:

2
API,I‘=KIJAPB_APTD -‘F—ai}” . (1826)

[MoxcraBuB sHauenue AP, B ypaBuenus (18.17) n (18.19), noay-
UHM: )
APa.n= (Kn_Kn)APn+Apr FSVB‘;‘.— 3 (1827)

AP, ;= (K,—Ky) AP, +AP,, —;"'} . (18.28)

4.

Vpapuenns (18.27) u (18.28) cnpaBeAsuBH TIPH pPaCHOJIOXKEHHH
MPUTOYHBIX OTBEPCTHH H HX FeOMeTPHYECKHX IEHTPOB Ha OLHOM YPOB-
He, 4TO B peasbHBIX YCJOBHSX HMeeTcs He Bcerna. [l OueHKH BJus-
HUA Ha ra3oo0MeH BHYTPEHHHX HIPOEMOB, pPAaCIOJIOKEHHHX B DasHBIX
YPOBHSX MO BBICOTE TOPSILEro MOMelleHHs, He0OX0AUMO 3HATH Niepenaj
JaBJIeHHHA B WX IIJIOCKOCTH.

TIpu mocienoBaTebHOM pACNOJOXKEHHH HapyXHBIX H BHYTPEHHHX
[IPOEMOB C HaBETPEHHO! CTOPOHHI CIPaBeAJHBO PaBEHCTBO:

GS‘H=GE.B.H’ (1829)

rie G,z — pacxoi BO3jyxa yepe3 IKBHBaJeHTHbie NIPHTOUHBIE OTBEp-
CTHSI C HaBeTPeHHOH CTOPOHH, Kr/c; G,sx — SKBHBaJEHTHHIH
(cyMMapHBId) pacxopn BO3AyXa depe3 BHYTPeHHHe IPHTOYHBIE OT-
BEPCTHsl C HABETPEHHOH CTOPOHBI, Kr/C.

C yueroM ypaBHeHHst DBepHynun:

UaoFon V 2AP, 20 ==paoFana V 2AP, 000 (18.30)

rae F,. — oxBHBaJeHTHAas NJOI[AAb HDHTOYHBIX OTBEPCTHH C HaBer-
peHHo#t cropoHsl, M?2; AP, — nepenajn naBjeHHH Ha YPOBHE reo-
METPHYECKHX [EHTPOB BHYTPEHHHX HPHTOUHBIX OTBEPCTHH ToOps-
IIero MOMelleHHs ¢ HaBeTpeHHO# cTopoHH, [Ta.

Tlocse npeoGpasoBaHHfi U MOACTAHOBKM 3HaueHus AP, u3 ypasHe-
Husa 18.27 nosyuum:

2
2 FaAB.n

FS.H (Kn—Kn)APB+pr

—=F,2.AP, . ; (18.31)

3.1

(Ka—Ks) AP, 4P, F 2 /F, 2

8.8.10

AP, .= , (18.32)

Foai /F 2a

9.B.H

rie F,.» — 3KBUBaJieHTHas IUIOLIa[Ab BHYTPEHHHX NPHTOYHHIX OTBEp-
CTHH B OrpayKJaolHuX KOHCTPYKIMSIX C HaBETPEHHOH CTOPOHBI, M?.
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AHaJoruuHO MJisi GOKOBBIX [10 OTHOIIEHHIO K HanipaBJICeHUIO BeTpa
CTOPOH HMeeM:

Ga.o=Ga‘B.o; (1833)
taoFooV 2AP, .00 =puoFans V 2AP, 0 ; (18.34)
AP, = AP, , (18.35)

F.2 /F 2

rae G,, — pacxoj BO3ZyXa uepe3 SKBHBaJeEHTHBle NMPUTOYHBIE OTBED-
cTdsi ¢ OOKOBHIX CTOPOH, Kr/C; Gy, — 9SKBHBAJIEHTHHA (CymMap-
HBIH) pPacxoj BO3JyXa uYepe3 BHYTPEHHHE NPHUTOUHBIE OTBEPCTHA
¢ OGOKOBHIX CTOPOH NOMeIleHHus, Kr/c; F,, — sKBHBajeHTHas IL1O-
Uiajb HPUTOUHBIX OTBEPCTHI, PACNOJONKEHHBIX C GOKOBBIX CTOPOH.

C yuerom ypaBHenns (18.28) mnosyuum:

(ko_kn)APB—*’AanFB.B?ﬂ /F :

.

AP, = (18.36)

F, 2 JF 2

3.B.0 2.0

Tlpu usMeHeHHH CTaTHYeCKHX [AABJIEHHH MO BHICOTE TOPAIIErO MHO-
MellleHHs [0 JHHeHHOMY 3aKOHYy H HX pacueTe IIpH CpeJHeOo6BeMHOH
TeMmnepaTtype ypaBHeHusa (18.32) u (18.36) mpeacraBasioOTCS B BHIAE:

(ka—ka) AP~+AP, F, 2 /F 2

9.8.1

ghi.n.ﬂ(pa_pn.r) - 5 (1837)
F.2a /F.
(k,—kq) AP, +AP,F_2 /F,?
ghi‘n.o(pa—pn,r) == . (1838)
Fs,s‘g /Fa.%

I13 yvpaBrenu#t (18.37) u (18.38) cuenyer:
(kﬁ—kﬂ)APB+APTPFa_B,2H /F 2

a.n

hi,n= ; (18.39)
g(Pa—0unr) Fai_n /F 3‘25,

(ko—kn) Apx—l—APTpFa,B.i /F a.zn
hypo== , (18.40)
g(pﬂ_pﬂ-l‘)Fa,B,% /Fa.%

vie hypsn ¥ hy,, — pPACCTOSHHS MO BHICOTe MOMEHICHHS OT reOMeTpH-
YeCKHX IEHTPOB OCHOBHHIX NMPUTOYHHIX OTBEPCTHH (IBEPHBIX TPO-

288

€MOB) JI0 YpOBHe# paBHBIX JaBJeHHHl MeXAy TOPSIUHM H CMeX-
HbIMH MOMELIeHHMH, ¢ HaBEeTPEHHOH H OGOKOBHIX CTODOH TO OTHO-
IeHHI0 K HalpaB/eHHIO BeTpa, COOTBETCTBEHHO.

Ecnu Bce mpoeMbl B OrpasKJalOmiuX KOHCTDYKHHUSX TOpALLEro Io-
MellleHHs] PacClOJOXKeHH HHUXKe YPOBHEH PaBHBEIX [aBJieHHH, TO CMeX-
HBle MOMeIeHNs 3aJbIMIATbeS He OyayTt (puc. 18.2). PeryaupoBanue
ypOBHeH paBHBIX [aBJjeHHH BO3MOXKHO NDH H3MeHEHHH BeJIHYHHH

TP

Hanpabpenue bempa

[

Puc. 18.2. Cxema rasoofMeHa IpH MOXKape,
00eCleynBaloas He3aAbMASEMOCT CMEKHBIX
noMeleHu

Tlepenan nasjeHuft y ABIMOYJAJSAINUX YCTPOHCTB, COIVIACHO CXe-
Me razoobMeHa, omnpefesnsercs HO YPaBHEHHIO

AP, =P, ;—Py,. (18.41)
C yuerom pasencrBa (18.3), (18.8) u (18.9) umeem:
AP, =AP,;+gh(0a—pas) kAP (18.42)
Toxncrasus 3Hauenne AP, u3 ypasnenus (18.26), nonyuum:
F 2
APn=gh(pa—pn.r)+(kn—kz)APB—APTp—Fa% , (18.43)

rie ko==0 npu ofecneueHHHu He3aLyBAEMOCTH UIaXT JABIMOYIAaJeHHS.

KoanuecTBo VAAJAEMBIX MIPOAYKTOB ropeHusd onpenesdercd
10 YpaBHEHHIO

Gn.r.y=unFn V 2Apnpn.r.y s (1844)
rae p; — KoaddHuUMeHT pacxola ARMOYIaNsomuX ycrpoicrs; Fy —
IJOIAAbL CeYeHHsT NEIMOYAASIONINX OTBEPCTHH, M2,
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TIpu coBmectHOM peuleHuu ypaBHeHuil (18.12) u (18.44) ortHocu-

TeIbHO TpebyeMofl mJomanu ABIMOYAAJISIOUNX YCTPOHCTB MOJNYYHM:

1 AY
112G
F =( Wey0,a + )

n

Uy V 2Apnpn.r.y

Tlpu pacnosioXeHHH NPHTOYHBIX OTBEPCTHIH Ha OLHOM YpPOBHe pac-
YeTHOe ypaBHEHHe IIPeJCTaBJseTcs B BHJE:

1
('_—0_—" +1 )Mn.o V Pxu
F.e_ We,p.0
=

Ha l/ Apnpn.r.y

+ Fopw V AP,q ) . (18.46)

Hcxona w3 ycaoBHsT He3aJHIMJSEMOCTH CMEXHBIX MNOMENIeHH
H TNPUHATOH cXeMBl Ta3o00MeHa, Iepenajy [aBjeHHH BO BHYTPEHHEM
NPUTOYHOM OTBEPCTHH [NOJIKEH NPHHUMATh NOJIOXKHTEJNbHbIE 3HauYeHHUs
no Bceft ero BeicoTe. [IpoBegeHHble HATYpPHBle HCHOBITaHHS MOKA3aJIH,
4TO AJs obecHeyeHUsd He3aABIMJIIEMOCTH CMEXHEIX NOMeHeHHuii JocTa.
TOYHO NPHHATh AP,,==0 Ha ypoBHe, IpeBLILIAIOIIEM MaKCHMAJbHY
BHICOTY NpPHTOYHOro oOTBepcTus Ha 0,2 M. YuuTHBAsA WM3M0XKEHHOE,
32 Hauyano orcuera TpebyeMmoro nepenajga AaBJjeHUH AJST BHYTPEHHHX
NPHTOYHBIX OTBEPCTHH, PACIOJOXKEHHHX C NOABETPEHHOH CTOPOHH,
caefyeT NPHHHMAaTh yPOBeHb, HPEBHIIIAIOMHA MAKCHMAaJbHYID BBICOTY
pacrosIoOXenHs NPUTOYHBIX OTBepcTH Ha 0,2 M. 3a NOABETPEHHYIO CTO-
POHY NIpHHHMAETCS OrpaxKjaronias KOHCTPYKIUHUs TOPSAIIETO MOMeIleHHs!
¢ HauOOJBbUIUM OTHOLUEHHEM IJIOWAAM BHYTPEHHUX NPHTOUHBIX OT-
BepCTHH K 3KBUBAJEHTHOH.

Hauano orcuera paBieHHH [Jii HaBETPEeHHOH M GOKOBBIX CTOPOIX
ropaulero  IOMelleHHs  olpejensercss INo ypaBHeHuaMm (18.39)
u (18.40). Bumecte ¢ reM TpeGyemble YpoOBHH Hauaja OTCYeTa [aBJe-
HHH 715 3THX CTOPOH h.pn M hg,, [OMKHEL HpeBHIIATL NPHMEPHO
Ha 0,2 M BBICOTY pacnoyioXeHHs! BEPXHHUX NIpoeMoB, HesaanMiasemocTs
CMeXKHBIX NOMellleHH# obecrieyuBaeTcs, ecJu

hils‘ﬂ>hfrp.ﬂ; (1847)
hy 5.0==hrp 0. (18.48)

C yueroM pacHosioKeHHs NPHTOUHBIX OTBEPCTHH B Pa3HBIX YPOBHAX
pacuerHoe ypaBHeHue (18.46) npexcraBasercs B BHJE:

1 J—
T 1 ) .0 / 4
F ( Wonoa + M 1 p

o —

Mg ‘/Xpnpn.r.y

(18.45)

(Fa.s.n V APTp+Fa.n.o V_Ais;+

[ ZmFLB.n V g(h'rp.n—h;,u) (pn—pn.r) ﬂ
1=1

(18.49)
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rae Fiox, Fisg Fiso — WIOMAAb i-rO BHYTPEHHEIO NPHTOYHOTO OT-
BEpCTHS, PACHOJIONKEHHOTO B OTpaxiaiolmiefi KOHCTPYKUHH MNoOMe-
IeHHS C HABETPEHHOH, NOABEeTPEeHHOH M GOKOBHIX MO OTHOLICHHIO
K HATPaBJEHKIO BETPA CTOPON COOTBETCTBEHHO, M2 hy g, By, hyw —
pAcCTOSHHE MEXJ/ly FeOMeTPHYeCKHMH HEHTPaMH [BEpPHHX Ipoe-
MOB Y BHILIIEPACIOJIOXKEHHBIX NIPUTOYHBIX OTBEPCTHH, ¢ MOABETPEH-
HOfi, GOKOBHX M HaBETPEHHO# CTOPOH TOPALIEro NMOMEIIEHHUs COOT-
BETCTBEHHO.

Us comocraBienusi ypasHenns (18.32) c ypasuennem (18.37)
v ypaBHenns (18.36) c ypasmenmem (18.38) caenmyer:

Apn.nzghj.s.ﬂ(pﬂ~pn.r) s (1850)
Apn.o':ghi.n.o(pu""pu.r)‘ (1851)

[locse noxcranoBKy sHauenuit AP,, u AP,, B ypaBHenue (18.49)
nocJefHee, I0Cjde COOTBETCTBYIOIUX NpeoGpasoBaHHM, 1ojyyaer cie-
JYIOIHHA BHM:

('__J_,.. 4 ) oo V8w (Pa—par) (

- Wep00
F,= — —
Wn V ParyAPy
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ZFX.BJ} V h'rp.n—hl.n +
=1

+§Fl,n.o V hl.n.o_hl.o

==t

+éFm,B V"h,_,;,ﬂ—h,:) . (18.52)
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! Baok-cxema K pacuery TpebyeMol IIOILAAH WAXT NBIMOYAaJdcHHA
B GecpOHAapHEIX 3JAHHAX TpeicTaBieHa Ha puc. 18.3. CroxHocTs pac-
yera OGYCJOBJEHA MHOTOUHC/IEHHOCTbIO MCXOJHBIX JAHHHIX H HE00XO-
QHMOCTbIO YBSI3KH CXeMBl TrasooO0MeHa HIpH Ioxape B MNOMEIIEHHUH.
HekoTophie HCXOAHEIE AaHHBIE, BJAUSOMUE Ha MJIOWAAL ABIMOYRAJIAI0-
UIMX yCTpOiicTB, TpeGyloT IpeiBapUTEIbHOTO pacuera. DKBHBaJIEHTHAS
MJIOmAa b INPUTOUHHX OTBepcTHii F, paccunTHIBaeTCA MO H3BECTHBIM
B TexXHHUeCKOH aurepatype (dopmynam.

IIpu HOC/IeNOBATENLHOM DACHONOXKEHHH NPHTOYHBIX OTBEPCTHH:

F,— 1 ) (18.53)
/1 1 1
/i _ﬁ; - 2_ + _F_TAZ—_
‘ F 1 F 2 i

[pn mapajsiesbHOM DPacHONOXKeHHH NMPHTOYHHX OTBEPCTHH
Fo=F+F.:+ ... +F. (18.54)
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yAajneHns B Gec(hOHAPHLIX 3HAHHAX

Puc. 18.3. Brok-cxeMa K pacuery Tpe6yeMofi MIOWIAZH IIAXT ABIMO.-

OrHoillenrde CyMMapHO# NJOLIAAY BHYTPEHHHX NPOEMOB K 3KBHBA-
JEHTHOH MJIOWiafy IPHTOYHBIX OTBEPCTHH ONpeAesseTcs ¢ YUeTOM pe-
AJIbHOM RIAaHMPOBKHU 3LaHHA AJisi KaXKIOH Orpaxjaouled KOHCTPYKIHH
ropsiiero IoMemieHus.

Orpaxparomas KOHCTPYKUHSA ¢ HauGoNbUINM OTHOLIEHHeM IJIolia-
A4 BHYTPEHHUX NPOEMOB K 5KBHBAJIEHTHOH MJIOIIA/K PHTOUYHBEIX OTBEp-
CTH NPHHHMAETCS 3a NOABETPeHHyW. FcXons H3 He3aAbBMJAEMOCTH
CMeXXHHX MOMeIieHdH, ¢ NoIBeTPeHHON CTOPOHH Ha3HAYaerTcsl YPOBEHb
PaBHEIX [aBjieHHH h,,. ¥ omnpegpensiercs AP.,. Hocratounocts Beauun-
UK h,, ; A5 HaBeTpeHHOH M OOKOBHIX IO OTHOIIEHHIO K HaIPaBJEHHIO
BeTpa OrpaskIalomuX KOHCTPYKUHH TOPSUIEro TNOMeEHleHHs IPOBEepsieT-
(s CpaBHEHHEM (aKTHUECKOrO YPOBHS PABHBIX AAaBJAEHUH ¢ TpeGyeMbIM.
Jast kaxaof orpaxpanouiei KOHCTPYKIHA WX 4acTH ee Nygx ¥ hy,,
ONpeensloTcss MNPH  HaubGoJAblileM COOTHOWIEHHH, COOTBETCTBEHHO,
Fona/Fon wint Foyo/Fs0, @ TpeGyeMble YPOBHM pPAaBHHIX JABJEHHH —
o pauboJblIel BhicOTe 3TUX npoeMoB. Ilpu HeoGxomumocTu Tpedye-
MBIl YPOBeHb DaBHBIX JaBJeHHH MeXAY rOpsilliMM H CMEXHBIMH MOMe-
IeHHSIMA ¢ TOJBETPEHHOM CTOPOHBI YBENHUHBAETCH HACTOJbKO, CKOJIb-
Ko Tpebyercsa a1 cobuioAeHHsI cXeMbl Ta3oob6MeHa, ofecneuHBaloule
HE3aABIMJIAEMOCTh CMEXHBX NoMellleHH# (cM. puc. 18.2).

Ocofyi0 CIOKHOCTb BHI3BIBAET pacyeT TeMIIepaTypPHOrO pexkHuMa,
Neo6XOJHUMBIH A9 OIpefeseHHs CpejHeo6beMHOH MJIOTHOCTH H ILIOT-
HOCTH yAa/sieMBIX NPOAYKTOB ropeHus. DTa 3ajada, KaK NPaBHJIO, pe-
lNiaeTcss MeTOAOM TOCJ/eNOBaTeIbHbIX NMPHOIHKEHHH C yIeTOM TelJIOTH
noxapa, koaddunuedra sozayxoobmMena u cxeMsl razoofmena. Bumecte
¢ TeM caM rasooO6MeH IIDH HOXKape B NOMEHIEHHH 3aBHCHT OT 3ddeK-
THBHOCTH PaGOTH ABIMOYHaJFIOMUX YCTPOHRCTB.

Hcxons U3 BHILEH3TOKEHHOTO, C b0 YIPOIIEHYs] METORUKH Pac-
nera H pa3paGoOTKH peKOMeHIanufl, TpHeMJeMBIX AJd TIPAKTHKH, lee-
€006pa3HO BHISBHTH CTelEeHb BJMSHHA HCXOMHBEIX RAHHEIX Ha Tpebye-
MYIO IIOIAfAb IAaXT ABMOyAaseHus B 6echoHAPHBIX 3JaHHAX.

18.3. Ouenka ¢akTopoB, BAUAIOWHX HA TPeOyeMyio IJIOILAAD
ABIMOYAAJISIOIMX YCTPOACTB

CkopocTth BHITOpaHHSI NOXKapHOM Harpysku. B cooTBercTBHHE
¢ ypaBHenueM (18.11) macca noxapHO#l Harpysku, BHropaemast B eflu-

ULy BpeMeHH, XapaKTepH3yeTCs KOMIIJIEKCOM BEeJAHYHH —————
We, 000

rie W I/1s1 onpefesieHHOTO BHJA TOPIOYMX BEILECTB €CTb BeJHUHHA
nocrosHHas. 3HaveHns kospduurenta BO3AyX0oOMeHa a B peasbHBIX
yCMOBUAX MEHAKTCH B LIMPOKOM JHAlladoHe H 3aBHUCAT OT CXeMH raso-
o0MeHa TNIpH T1oOXape B NOMeIlleHHH, (PH3HKO-XHMHYECKHX CBOHCTB
FOPIOYHX BelllecTB, MJIOWIAAM [oxkKapa, TeMIepaTypH cpeinl H paAld
Jpyrax ¢dakropos. Jlaxe B yCJOBHSAX OJZHOrO IOXKapa 3Ta BeJHYHHA
e aBiagercs nocTosHHoH. [Ipy MCHBITAHUAX OPTaHHYECKHX MaTepHa-
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JIOB Ha TOPIOYeCThb MO «KHCJIOPOJHOMY HHAEKCY», a3 TaKKe B OTAEJbHBL
HATYPHBIX HCOBITaHUSAX HAOMIORAJIOCh MHHHMAa/JbHOe 3HadeHHe Q=2
3HaueHUus TEOPETHYECKH HEOOXOLHMBIX s IOJHOrO CrOPaHus eIHHH-
bl MaCCH BeIECTB 00beéMa BO3AyXa H KOHIEHTPALHH KHCJACPOAA, Np!
KOTOpPOH NpeKpallasoch ropeHHe BeleCcTB IPH HCIBITAHHH MO «KHCJIO-
POAHOMY HHAEKCY», H BBIYMC/JAEHHBIE MO HIM 3HAYEHHA o H KOMILIEKC:

BeJIUYHH —-—————— MpUBeJeHH B Taba. 18.2.
Wep,a
Ta6muma 18.C
Topiouuit MaTepuasn We,, m¥/kr 0, ,% a S S
We o a
Auveruaen 10,25 10,5 2,0 0,04
Aneron 7.3 13,5 2,8 0,04
Bensoa 10,25 11,5 2,2 0,03
Bywmara 3,95 18,2 7.5 0,03
Bonopoa 26,2 5 1,3 0,02
JIlpesecuna (W==10%) 3,54 20 21 0,01
Meran 13,3 12,8 2,6 0,03
Merunossiii cnupt 4,99 10,4 2 0,08
Oprererao (mosuMeTHI-
METAKpPHJIAT) 6 17,4 5,8 0,02
TMoaunctupon 10 18,5 8,4 0,01
Xoonok, xaon4atoby-
MaxKgple TKaHH 3,75 16 4,2 0,05
DTHAOBEIH COHPT 6,7 12,5 2,5 0,05

Aunanus ypasuenust (18.11) ¢ yyerom naumeix 1a6:. 18.2 nokasmiBa-
eT, YTO Macca BelleCTB, BHropaeMas B YCJIOBHSX OPraHH30BaHHOTO MpF

noxape BosgyxoobMeHa, He mpeBwiiaer 109
Yepe3 MPHTOYHBIE OTBEPCTHA BO3AYXa.

MacChl mocTynaruere

T HeszaneMageMocTb CMeEKHB:
MOMEHIeHHH, NP BCeX NPOYNX PABHEIX YCJOBHSIX, obecledHBaeTcs npi

(18.55

Temneparypa cpenbl M yHxajsieMblx NPOAYKTOB ropenus. Temmepa
Typa CpelHl [IpH NOXKape B MOMelieHHWH OKa3hBAaeT H3BECTHOE BJHSHH(

Ha PacyeTHyI0 MJOWAAb ABIMOYAAJSIOIINX YCTPOHCTS.
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YBeauuenn.:

TeMmepaTyphl cpeibl BleyeT 3a co0Oii yBeJuueHHe TeMIIepaTypsl yaa-
ASIeMBIX TPOJYKTOB TOPEHHs H IIOMIAJH KBIMOYAAJIIOUIHX OTBEPCTHEH.
BMecTe ¢ TéM TeopeTHyecKHe H IKCIepUMeHTa/bHbIe HCCIe0BAHUA O~
Kasajd, 4TO TeMmepatypa yAajfgeMBIX NPOAYKTOB TOPeHHA He3Hauu-
TeNBHO OTAHMUAeTcsl OT cpeaHeobbeMHOM. [IJiA NPAKTHYECKUX P acueToB
HX COOTHOILIeHHE MOXKHO NPHHATH:

Tn,l‘.y/Tn‘r= 1,05.

Ins OLleHKH BJHSAHHA TEMIepPaTypsl Ha MAOLIAfb AHMOYJAJAIO-
WHX YCTPoHCTB pacueTHoe YypabHeHue ((18.46) c yueToM paBeHCTBA
(18.55) mpeoGpa3oBaHO B CJENYIOUIHA BHA:

(18.56)

- — h )
1,1 ‘1.0 V H }‘:"BTH
Fn=—~ u __9 (Fa,n /APTD - o
/ F2

Y Pabur
+Foo V APy o+Fon V APon). (18.57)

[pocunTannas no ypasaenuio (18.57) 3aBHCHMOCTB:
Fo=0(Tu./Ts) (18.58)

¢ yuetoM paBeHcTBa (18.56) NPH poo==Wx Ka=0,4; ky=—0,3; k,=0;
Foon/Fon=1; Foa=F,,=F,a=1; h=7 M; h;=2,5 M 115 cropoctu
BeTpa V,==5 M/C u npu GesBeTpuH MokasaHa Ha puc. 18.4. Pacuer
npoponuacs npu t,=—40°C; 0°C u +40°C B nuanasoxe 3HaveHui
cpenneobbeMHolt Temmepatypn or 300 no 1250 K.

Anaaus sasucumoctn (18.58), npusesfenuoit Ha puc. 18.4, noxasnl-
Baer, uTO GJArONpPUATHEIE YCAOBHS JJA pabOTHl JAbIMOYAANAKUIHX
YCTPOICTB MpH Hanuuuu BeTpa Hacrynawot npu T../T.~1,3, s10 co-
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Puc. 18.4. 3aBHCHMOCTh MJAOIAAU JABIMO-
YAAMAOMWUX  YCTPOHCTB 0T Geapa3MepHoil
TeMIepaTypH
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OTBETCTBYeT Hepenajy TeMIepaTypbl MeXJy BHYTPEHHeH M HapyikKHOH
cpepamu, pasHomy npuMepHo 80°C. Tpebyemasi miomagp abiMoyza-
JSIOIKX OTBEPCTHH BO3PACTAeT C yBeJauueHHeM Ge3pasMepHOfl TeMIle-
parypsi. M3 atoro cienyer nsa BriBoja. Bo-nepBrix, Gosblioi mepenaj
TeMIepaTyp ObiCTpee NOCTHraeTcss B 3UMHee BpeMs, CJeJ0BATENbHO,
IJIOWa/ib ABIMOYAAJSIIOIIHX YCTPOACTB HEOOXOAHMO PAaCCUHTHIBATDL IJIsK
Haubo/ee XOJOAHOrO NepHOXa roxa. Bo-BTOPHX, Al OGecleyeHHs
HE3a ABIMJISIeMOCTH CMeKHBIX HOMEIIEHU B HAUa/IbHOA CTAaAMH MOXKapa
HeoGXO4MMO INpefyCMaTPHBATL Mepbl MO OCJAGJEHHIO AeHCTBUS BeT-
POBOro Hamopa, HalpHMep, YCTPOACTBO CaMO3aKPHBAIOLIUXCS ABepeii.
Bumecte ¢ TeM, Kak orMeuanoch paHee, HaGJI0LaeMoe B HA4aJbHOL
CTajluy MoXapa (PH3HUECKOe sABJEHHe pasjelleHHs Ta30BO3AYLIHON
CPebl B NOMEIIEHHH Ha 3aABIMJIEHHYIO H He3aJBIMJEHHYIO 30HLL He-
CKOJIbKO CTabHIH3HPyeT paboTy AbIMOYAASIOUIMX YCTPOHCTB M CIO-
COGCTBYeT He3aAbIMJIEMOCTH CMEeKHBIX MOMeIneHHui,

Csenenus no TemmnepaType HapyXKHOH Cpelsl COZEPKATCA B CTPOH-
TeJbHBIX HOpMax M mpaBuiax [21]. AHayin3 3THX JaHHBIX MOKA3bLIBAET,
4YTO AHANa30H TeMIepaTyp Haubojiee XOJNOAHON nsTHAHeBKH B CCCP
cocrasisier 0-~(—60)°C. Ilpu stom 81,1% HaceneHHBIX MeCT OT HX
o6Liero Ko/IHYeCcTBa pa3Memaercs Ha TeppuTopun ¢ t,==>—40°C. Ecau
NPHHATH 3@ PaCuUeTHYIO TeMIepaTypy HapyXHOro Bosiyxa —40°C,
TO MOTPEUIHOCTb B pacyerax MpH Aty===4-20°C cocrasur He Gomee 39%.
YunTHBas BEIIUEH3JIOXKEHHOR, C AOCTATOYHON /15l IPAKTHKU TOUHOCTDIO
TeMrepaTypy OKpyxaiolllefl CPefbl B pacuerax CJeLyeT NPHHATh paB-
HOAH —40°C. Uro Kacaercs cpeaHeo6beMHON TeMIepaTyphbl IpH HOXa-
pe B NMOMELIEHHH H TeMIePaTypH yAajsieMblX HPOLYKTOB TOPEHHS, TO
HX 3HQYEHHA MOTYT OBITb BbIYMCJEHB aHaJMTHuUeckH. ClefyeT oTMe-
THTb, 4TO OTKJOHEHHE TeMNePATYPbl ya/IAeMbIX NPOLYKTOB FOPEHHS OT
HCTHHHOH Ha 25%, npu Bcex NPOYHX paBHBIX YCJOBHSX, AaeT norpeti-
HOCTb B BBLIYHC/IEHHH IIOLIAJY ABIMOYNAIAIONINX YCTPOHACTB, He MpeBbl-
wapuyo 9%. ITo 103BoJLET € JONYCTHMOMN M1 IPAKTHKH TOUHOCTDIO
PEKOMEH0BATh ISl ONPEJEeHHOTO BUa 0GBEKTOB WJIH FOPIOYEro Ma-
Tepuajia BNOJHe ONpele]eHHble 3HAYEHHS TEMIEDATypPhl YAaIseMbIX
NPOAYKTOB ropeHHs. J[lasg mpakTHueckux pacueroB M. §I. Poiitman
IpeAnaraer TeMIepaTypy yAajsieMbiX NPOAYKTOB TOPEHHs MPHHUMATD
pasHo#t 600°C mpu ropeHHH J1ETKOBOCIIAM EHSIIOIHXCH H TOPIOUHX XKHU[-
Kocredi; 450°C npu ropeHHH TBepaBIX CrOPAEMBIX MartepuayoB; 360°C
NPH TOPEHHH BOJOKHUCTHIX BeLeCTB,

3HaueHHsi a3POJAHHAMHYECKHX KO3(DMHIHEHTOB SBAAIOTCA HOpMH-
PYEMbIMH BeJHYHHAMH H MOTYT OBITH HPHHATH IO raase CHull 11-6-74
«Harpysku u BosgeiicTBusi». [IpeaBaputesbHble HCCNENOBAHUS MOKA3a-
JIH, 9TO NIPH BEICOTE MPUTOYHLIX OTBEPCTHH OT YPOBHS 3€MJIH, He NpeBb-
maponledl 3 M, I0CTaTOYHO NPHHATb Ky=—0,3; k,==0,4 u k,=0.

Ouenxa ¢akTopoB, BAHAIOLIMX Ha TpebyeMyio IJIOManb AbIMOYAA-
JSIOIUX YCTPOHCTB B GecOHApHBIX BZAHHSX, MO3BOJSAET COKPATHTH
UHCJI0 HCXONHBIX JAHHHIX M CYLIECTBEHHO YNPOCTHTDb, ¢ LONYCTHMOM
ZJIst IPAKTHKH TOYHOCTbIO, METOAHKY pacuera.
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18.4. IpakTHYeCKHEe PEKOMEHAALNH

B npakTHYeCcKHX peKOMeHJalHsaX IIO pacyeTy CHCTEM eCTECTBEHHOTO
HBIMOYaJIEHHS B OJHO3TAXKHBIX Oec)OHAPHBIX 3MAHHAX cpenHeom:eM:
Has TeMmnepaTypa NpU NOXape B MOMEIIEHHH MNPUHHMACTCA DABHOM
835 K npu ropeHuH JIETKOBOCIIAMEHSIOMHXCS U TOPIOYHX JKHAKOCTEH;
691 K npu ropedun TBepAbIX roprounx MartepHasos; 605 K mpu rope-
HUH BOJIOKHHCTHIX BeIIeCTB. .

Asponunamudyeckue Ko3(PUUHEHTH AAs1 NPUTOYHKX OTBEPCTHH:
kp=—0,3; ky=0,4; k,=0. .

TemnepaTypa HapyXHOro Bo3lyxa npuagra pasuofi 233 K

(tz=—40°C). C yueTOM HepaBHOMEPHOTO DacCHpefeseHis TeMIepary-
pbl MO BhICOTE TMoMelieHust mpH T ,=691 K u |
APTp»ﬂ:gthn(pu—pn,r) (1859}
pacuernoe ypasHeHne (18.57) npejacraBiagercs B CaelylouieM BHje:
0,02v 2
+1
hTP-“Fain /Fa?n
kt (FO.E+F3.O o
F.= —_
/ h—0,02v 2
— —1
hp.F, .2 /F 2
Wa p. 3,8, / 2.
(18.60)
0,05v 2
- : . +1)
-+ F, « h’l‘pﬂFa,a_n /F 3.H
/' h—002v:
// —1
/ h,,.F2 _/F?
M’I’. TP »‘.)‘n/ 311
rae k, — KO3 QHLYEHT, YUWTHIBAIOLUIHA H3MeHEHHe TeMIepaTypHOro
pexumMa:
0,9H 1+ — Mo
k= et , (18.61)
V Ta/Tary
specb T, — TeMmeparypa HapyxHo#i cpeadl, K; Ty, — TeMneparypa
YAAJIAEMBIX TPOAYKTOB ropeHus, K; hyyn — paccTosHHe IO BED-

THKAJU MEXAY TreOMeTpHYECKUMH I€HTpaMH IBEDHBIX NPOEMOB
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H YPOBHSIMH DaBHBIX [AaBJIEHHH MeXIy ropsiiuM HOMeLleHHeM
¥ CMEXHbIM, PACHOJIOXKEHHMM C HOABETPEHHON CTODOHHI, M.

Ilpn pekoOMeHAyeMBIX 3HAUYEHHAX Pu,o=0,82; Ty,y;=1,05 Ty,
(Tar — cpenHeoGbeMHasn TeMnepaTypa NPOAYKTOB TOpeHHs ), Ko3hdu-
nuenta OesomacHOCTH n==1,1, NOMyCKaIOIIero BO3MOXKHOE OTKJIOHEHHe
PEKOMeHAyeMHIX 3HaYeHH#l TeMIepaTypsl yAaJsieMbiX OPOAYKTOB rope-
HHSA OT peasbHOH Ha 25%, u 1/Weyp,a==0,1, Koauuuer, yuurtuiBaw-
LHA H3MeHeHHe TeMIIepaTyPHOIO pexuMma, CleAyeT IPHHHMATh:

ky=1,7 — npu ropesun Xuikocreil;
ke==1,5 — npu ropenus TBepALIX TOPIOYHX MAaTEPHAJOB;
ky=1,4 — 1pH rOpeHHH BOJOKHHCTHIX BEIILeCTB.

PekoMeHauun TO3BOJAIOT OUPENENHTh MHHMMAJbHYIO NJOLLAIb
ABIMOYAJAI0UX YCTPOHCTB, OTBeqalollyld TpeGOBaHHAM NOXKapHOH
6e30NacHOCTH DU HCIIOJL30BAHHM B KAYECTBE HPUTOUHBIX OTBEPCTHH
IBepeit ¥ BopoT. IIpH HANHYMH TEXHOJIOIHYECKHX NPOEMOB, pacmoiarae-
MBIX BBILIE€ JIBEPHBIX TMPOEMOB H BOPOT, CJAelyeT NpPeNyCcMaTpHBaTh
MepBhl, HCKJIIOYAIOLIKMe ra3000MeH uepes HHUX Ha cjaydal moxkapa, Ju6o
BECTH pacyer COTyIacHO OGJIOK-CXeMe, IpEICTaBAeHHON Ha puc. 18.3.
Teoperuueckofi OCHOBOH NpeiCTABsIEMBIX PEKOMEHAANMEA MO pacyeTy
CHCTEM €CTECTBEHHOrO AbIMOyJajieHus B OecOHAPHBIX 3LAHUAX SIBJis-
eTCsl TeOPHsl a2pailHi 3LaHHH, MPEJOMJIEHHAS K DPEaNbHHM YCJIOBUAM
noxapa. ;

Mertonuka pacuera. 1. OnpenesnsieM HCXOAHBIe AaHHBIE, HEOOXOIH-
Mble /4 PaC‘leT31 Fo.na Fa.ﬂy Fa.oy Fa‘a.n, Fs.s.ny Fa.n.o, th.n, h» VB, kt'

OKBHBaJEHTHAas IVIOIA[Ab NPHTOUYHBEIX OTBEPCTHH ONpeaessiercs
AJIST KaKIOU M3 BEPTHKAJbHBLIX CTODOH 3[JaHHs WM NOMEIIEHHs ¢ yye-
TOM peasibHOA NJIAHUPOBKH IO ypaBHeHusaM (18.53) u (18.54). ITpu ua-
JHYHH ABYXCTBOPYATHIX JABePell M BOPOT B pacueT IPHHAMAETCS OAHA
GoJsbias cTBOpKA. Orpaxpaaoilas KOHCTPYKUMS HOMEIleHHs, AJA8 KO-
TOPOTO BeHeTcsl pacueT TpebyeMOfi NIOMafd JBIMOYIAJSIOIHX YCT-
poiicTB, ¢ HauGOJBLLUINM COOTHOIIEHHeM ILIONIAAH BHYTPEHHHX NMPOCMOB
K O9KBHBAJIEHTHOH MJIOIaAXd TPHTOYHHIX OTBEPCTUH NpPHHUMAETcs
32 IOABETPEHHYIO:

Fa B.H F@ B.Il B3.B.G
PRt < el st > _F__._ .

- (18.62
FG.B Faﬁﬂ FB,D ( )

Paccrosinne ot ypoBHA PaBHHX JaBJEHHH JO reOMEeTPHYECKHX LLeHT-
POB BHYTPEHHHX IPHTOYHBIX OTBEPCTHH C MOIBETPEHHOH CTOPOHMI ONpe-
desisieTcs IO YpaBHEHHIO:

Hep.a=0,5h5 ;40,2 M. (18.63)
HpH HaJH49HH PasHOBBICOKHX HpI/ITO'-IHbIX OTBepCTHﬁ 3a hn.o caenyer

IIPHHHMATh HaH60JIbH.Iy10 BBICOTY ABEPHOIO npoeMa HJH BOpOT.
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3a h npHHHAMaeTCst PacCTosiiHe OT TeOMeTPHYEeCKOrO LEHTPa OAHOro
H3 NPUTOUHBIX OTBEPCTHH, HMeloLlero HaHOGOAbILYIO BHICOTY, A0 OTOJOB-
Ka WAaXTH JABMOYIaJIeHHUs.

CKopocTb BeTpa onpefiefisieTcsl KaK CPeJHsd 3a MecdAll AHBAPb 0O
tada. 7 CHull 2.01.01.-82 (CrpourtesnbHasi KJIHMAaTOJOTHS H recQu3H-
Ka).

3dauenue KoadbhHUHEHTa, YUATHBAIOLIEIC H3MeHeHHe TeMNepaTtyp-
HOTO peXHMa B NOMeLleHHH, c/elyeT IPHHHMAaTh [0 BHIIUEH3JIOXKeH-
HHM DEKOMEHJALMAM WM PacCCUHTHBATH N0 ypasHeHHo (18.61).

2. Tlo noMorpaMMe, npeicraBieHHo# Ha pHc. 18.5, onpenensieM Be-
Amuuey fy g
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Puc. 18.5. Homorpamua A4 onpeaenenus spawenuii I, |
F \‘
N ¢ ER A . _ ; .
=1, =4 Hopmt — il ; Q—fn.n~~~q?2{h),
7

fan
\

3~—f:&.n = q’a(vn) .

3. Tlo moMorpaMMe, TIpeiCTaBjeHHOi Ha puc. 18.6, ompenensem
3HaueHHd KO3 UIMEHTOB M, H My.
dusnyecKufl CMBICA BeJUUHH f, ) M, H mM; pacKpHBAlOT, COOTBET-
cTBeHHO, ypaBHeHHs (18.64)—(18.66):
fan=Fun/Fou; (18.64)

10 B* 299



M=, o/fy.q; (18.65)

M=y u/lp 0 (18.66}

4. Onpenensiem TpefyeMyw IOILAAb ABIMOYAAJSIOIHAX YCTPOHCTB:
F,— (Fo.atmoF, o+ maFsu) kiln

(18.67)
Mz
i d
Ug,: 10 N/l. hlwn(\c—:cﬂ/ 31:) U3= m M[C
u, = 8nfc | w,= Bmje
- . P 4 -
g UM | try=bmje
" ki mfe was o 'j.’ Uy I M/g ]
Uy Imfe o =2 mfc
. _i,u___
!

U PV

s w0 27 m,

Puc. 18.6. Homorpamma ajs onpefefenus 3HaueHudl Ko3(uuKeHTOB
m um
o 34

KosdduiuuerT pacxoja AbMOYAaJAOIIUX YCTPOHCTB W, MPHHHMA-
eTcsi Mo COPaBOYHBIM AAaHHBIM. [l/A MpUMeHeHHA B MPaKTHKE PEKOMEH
AYIOTCs NPSIMOTOUHBIE CHCTEMbl ABIMOBHIX IIAXT (UHJAMHADUYECKUE CTa-
kau -+ nediekrop). Pekomennyemoe sHadenne Ko3(ppHuHeHTa PaCXOA:
JUIA HUX TIPH YIaJeHHH MPOAYKTOB TOpPEHHS M3 OJHO3TAXKHBIX HJIN
BepXHHX dTayKedl MHOTO3TAXKHBIX 3JaHHA cjAeqyeT TpPHHHMATh pas-
HpM 0,8 (2=0,563, rae & — Ko3(DPHUIHENT, XapaKTEPHU3YIOIIUA MeCT-
HBle ToTepd Hanopa). s maxrt ¢ HeusBeCTHHIM KO3Gh@UIHEHTOM pac
X072, a TakKxke IPH pacueTe CHCTEM €CTeCTBEHHOro JAbIMOYAaJeHHs
HUKHHX 3TaxKeH B MHOTO3TAKHBLIX 3/1aHUAX KO3 (pUUHEHT pacxola cJe
AyeT ONpeaessiTh M0 ypaBHEHHIO

= . (18.68)
/ “AP.
/ 1 _—C

E«' + AP,

O6iee KOJHUYECTBO YAJAE€MBIX IPOLYKTOB FOpeHHs B M%/c, Heo6X0-
nMMoe JITIS OACYeTa MeCTHHIX W JIHHEHHbIX notepb Hanopa AP, npu us-
BECTHBIX CEUEHUAX, ONpele/isieTcsi N0 YPaBHEHHIO

Qn-r.yz akefy o (Fon+mFoo+maFoq), (18.69)
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rue

a=0,6 \/ 55(1,2%k 2 —1) (h—hpy.F,2 /F2 )—k 2 v 2

B

(18.70)
Kosgdunuent a Bo Bcex cayyasx A0JMxKeH NPHHEMATb MOJOKHTEIb-
Hble 3HAQUeHHS, HHAUe CHCTEMAa eCTECTBEHHOTO ABIMOYyJAajieHus He $B-

asiercst apdexrnprofi. Biok-cxeMa K pacueTy 1axT ABIMOYAajieHust
nokasaHa Ha puc. 18.7.

Ucxodnsie daxsbie

. -t 1 k] 1,
us npoexkma: Fu,, Foy, By, Fas.n/'c;ny“mp.m h
N0 PeHOMEAOOUUAM : Ly, Ky, Mg

e
. = v
h mpn ' 360

007 02 :

my =\ |
’ \/hmp.n Fazsn/’ry;

. ”\/ 0,05 o4 . {'
5 hmp,n Ps?.n /F:'f?

Kt /,ll.ﬂ (j:i'.,’.’j mu P:?.U+mH 'paﬁ)

My

Fy

Puc. 18.7. Buok-cxemMa K pacueTy 10 NPaKTHYECKHM
pPEKOMEHAAUMAM WIaXT AbIMOyAajeHuss B GecthOHApHEIX
3AaNHAX

18.5. KOHCTPYKTHBHOE HCMOJHEHHe AbIMOYIAJdAOUUX
YCTPOHCTB

B kKayecTBe ABIMOYIANSAIOMIUX YCTPOHCTB B GecOHAPHEBIX 3MaHHUAX
Hale BCEro HCIOMB3YIOT IIaXTH ABIMOY/afeHust. B HOpMaJbHBIX YCJI0-
BIISIX OHH MOT'YT MCHOJB30BATBCS [JI51 BEHTUASUHH noMereruil. I1laxTel
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aeivoynanenust (L) u apiMoBbie BeHTHAANHOHHBE MmaxThl (ABLI)
JIOJIKHBl HMETh JMOCTATOYHYIO OTHECTOHKOCTh, OBITh NPOCTH IIO YCTPOii-
CTBY ¥ yIpaBJeHuio U 6e30TkKa3Hbl B paboTe. 15 peryHpOBanus raso-
o6MeHa Npu NOXape WJIH BO3AYyX00OMeHa NPH HOPMaJbHBIX YCJAOBMAX
JABIMOY Ja/isIIoliHe YCTPOHCTBA MepeKphIBAIOT KJallaHaMH, OTKphIBAIO-
IMHUMUCS BPYYHYI0O M aBTOMAaTHUeCKH. PyyHOe ympaBJjieHHe KJalaHaMH
OOBLIYHO OCYIIECTBJISIeTCS TATOBBIMH TpocaMmu ¢ jgebenkamu. HanbGonee
HajJexHb B paboThl KJAaNaHH, OTKPHIBAOLIHECS NPH ocab/IeHH: KaHa-
ta. [Ipu 3TOM KjaamaHb OGOPYAYIOT OTHKHMHBIMH pbluaraMi, IPOTHBO-
BecaMi, JHGO OCh BpamleHus (VIS TOPH30HTANbHO PaCHOJOKEHHBIX
B 3aKpBITOM MOJOMKEHHH KJNalaHOB) CMeIlaloT OTHOCHTENIbHO LEeHTPa
HX TSXKECTH.

B Coserckom Cotose s nejdefl JHMOYAaJeHHs TPH ToXKapax
B NPOMBIILIJIEHHBIX 3JaHHAX IPHMEHAIOTCA pasJHuHble KOHCTPYKUHH
waxt. HauGosee pacupocTpaHeHHBIMU SIBJAAIOTCS HIAXTH, paspalboTaH-
unie [ocxumnpoexkrom, I'TIM-1 u IlpoMcrpofinpoextom. Ilo KOHCTPYK-
THBHOMY HCHOJIHEHHIO ABIMOY/LAJIAIONIHEe YCTPOHCTBA BHIIOAHAWTCA U3
COOpHBIX KeJAe300eTOHHBIX 2JIEMEHTOR U C MeTasJHYEeCKHM KapKacoM.
[IpuHuunuanabHble CXeMBl VCTPOHCTBA TaKHMX LIAXT, paspaboTaHnHble
I'TIN-1, upuBenensl Ha puc. 18.8.

B HopMmaJbHBIX YCJAOBHUSX LIAXTH [PeSHA3HAYEHB! AJS BEHTHJIHDO-
BAHUA uYepAauyHblx MoMelleHHl. B ycaoBusix moxKapa BO3LYXOBOXHL,
npefHasHauyeHHble JJI BEHTWISIHH YepiAaKa, aBTOMATHYCCKH Iepe-
KpPBIBAIOTCS 3aCJHOHKAMH. ¥YJaJeHHe NPOLYKTOB TOPEHHS OCYLIeCTBJISA-
eTcsi TMPH OTKPHITOM KJjanaHe B IIepBOM BapuaHTe (cM. puc. 18.8a)
au6o uepes BO3AYXOBOMB, MpelHa3HaueHHBle /51 YAaJeHHsl HAbiMa,
Bo BTOpoM Bapuante (cM. puc. 18.86). [Ilpn mnoxape 3acjoHkH I3
OTKPBIBAIOTCH aBTOMATHYECKH, a KAamaH 9 -— NPH paclJaBJdeHHH Jer-
KOTIABKOTO 3aMKa.

M3 miaxT, BHNOJIHEHHBIX H3 cOOPHOro Kene3ofeToHa, H IAXT ¢ Me-
TAJNJHUECKHM KapKacoM TMpeflouTHTesNbHee nepshle. Bo BTOpOM Baph-
anrte (cM. puc. 18.86) Bo31yXOBOJAH H BEHTHJAATOPH OYAYT NOABEPraTh-
CS1 BO3JZEHCTBHIO BHICOKHX TEMIepaTyp INpH II0XKape, YTO MOXKeT MNpH-
BeCTH K HX jgedopManvu W TPHOCTAHOBKE yJaleHHs NPOAYKTOB rope-
Hus. [Ipu nomo6HOM KOHCTPYKTHBHOM HCIOJHEHWH LIAXT HE HCKJ0Ya-
eTCsl TaK:Ke BO3MOXKHOCTb 3aJBIMJIEHHSA UepTAaUHHX MOMeENeHHH, UTO
CBA3aHO C ONACHOCTBIO BO3HUKHOBEHHS HOBBIX OuaroB noxkapa. Bosee
1e1ecoofpasHo B 3TOM CJaydae YCTPOHCTBO CaMOCTOATENbHBIX MIAXT
IJis] BEHTHASUUH NPOH3BOACTBEHHBIX MOMEIEHUH B HOPDMAJbHBIX yCJO-
BUSX H AKIMOY/aNeHls U3 HHX npu noxape (puc. 18.9).

Perynnpoparue B03fyXoo6MeHa B IOMeLleHHH OCYUIeCTBJACTCH
nepeMenieHneM Kjaanaxa npu ocaabnenun tpoca 6. Ilpu moxkape kia-
flan 4 onyekaercs mo HanpapisgoomuMm /2 B TNoJoKeHde 2 B pesyJabraTte
pacuiaB/ieHHs JIeTKOIIaBKOFO 3aMKa.

Ons GecuepmayHHIX MOKPHITHH AbIMOBble BeHTH/ISUHOHHBIE IIAXTH
paspaoransl ['OCXHMIPOEKTOM NPHMEHHTENLHO K NMOKPHITHAM H3 cGop-
HHIX KeJie300eTOHHBIX MJIHT. Kapkachl HIaXT ¥ HX 3aHOJHEHHE BHINIOJ-

“
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HAIOTCSl H3 HETOPIOYMX WJIM TPYAHOrOpIOUHX MarepuasnoB. OrofoBku
I0axT MOIYT ObiTb ABYX THIOB — C XKaJIO3UHHON pelIeTKOH H ¢ AedJiek-
topom. OOmas cxemMa yCTPOHCTBa TaKOH IHaxThl INOKa3aHa
Ha puc. 18.10.
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Puc. 18.8. Cxempl AbIMOBHX BeHTHIAUMOHHHX wWAaXT KoucTpykumn [TIH-1:
I — mokpmitHE; 2 — uepiavnoe nepekpuTHe; 3 — Kopnyc JBII; 4 — BO3/1YXOBOJA

A BEHTHISALUH YepRAaKa; b — BeHTUJIRTOp; 6 — BHITSIKHOE oTBepcTHe; 7,13 — aBio-
MaTHYECKHE 3aCJHOHKH; 8 — JoToR jaaa cfopa KOHAeHcaTa, 9 — Kjamad, 10 —
YRJIOTHAOUIAA NPOKAaAKa; 11 — JerkonyaBk#i 3aMOK; 12 — BO3AYXOBOX ANA via-

JACHUA JbIMa

PaGoTa maXxThl B HODMA/BHBIX YCJIOBHAX DETYJHPYETCS MOT0MKe-
HHeM K.anana I3. Knanau noMewer B pamy 9 u cBf3aH ¢ Hell Jerko-
NaBKuM 3aMKOM. 8. OTKpHBaHuIO KjanaHa CnocoGCTBYeT HPOTHBOBEC
7. Tlpy ocnabnesun WIH HATAKEHUH TPOCA PYYHOTO ynpasaenuss 11
Knanag I3 Bpainaercs BMecTe ¢ Bajom 4 u pamoii 9. Ilpu noxape
JIeTKOTIaBKasa BCTaBKa DachiaRisercs, M Kjaanad 13, oTaensisich OT
pamel 9, ycTamaBauBaeTcs B BepTHKAJbHOE mosoxmenue. Ilpu mpuwme-
HEHHM STHX MIAXT AJIsl YAAJNEHHS JAbIMa M3 NOMelUeHuil ¢ deprakamu
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Puc. 189, CxemMa ABIMOBOH BeHTHJIALH-
OHHOH IIAXTH KOHCTPYKHuH IIpoMerpos-
fpoeKTa:

1 -- OTBEDPCTHE B UYepAAUHOM MEePeKPBITHH
C PeWieTKOH; 2 — 1OJIOXKEHHe KJamaHa IIpH
OTKPBLITOM NLIMOBOM JIOKe; 3 — orpaxieHue.
bazpensioliee yepnak; 4 — KJxaanam; 5 — Jer-
KORAaBKUH 3aMoK; 6 -~ Tpoc; 7 - NOKPbITHE;
8 — Kopitye waxThl; 9 — NpoeM s Texoc-
MOTpa maxtoi; 10 -— Tpy6xka Ajs 0TBOJAA KOH-
AeHcarta; 11 — uepiayHoe nepekpuTHe; 12
HanpapssAoOUlHe AN KJaanaHa

WJIH MOABECHBIMH NOTOIKAMH yBeNIHYHBAETCH BHICOTa cTakKaHa. Kjamnan
[IpH 3TOM YCTEHABJHBAETCS B IJIOCKOCTH MOJBECHOrO MNOTOJKA HJH
4epJayHOro NepeKphITHS.

YHuBepca/bHbEle KOHCTPYKIMH IIAXT ABIMOYNAJeHHs IS POH3BO/-
CTBeHHBIX 3/iaHHH paspaboran [Npomcrpoinpoekt. [laxTe Tpex THIO-
pasMepoB HMeOT BHYTDEHHUH AuaMeTp KaHaJjaa [uIMoyjnajaenus 500,
1000 u 1400 mm. CGopHO-CeKIMOHHAA KOHCTPYKLMA MIAXT 3aBOACKOTO
MSroTOBJIEHHS TO3BOJISIET, B 3aBHCHMOCTH OT THIA IIAXThl, OCYHIECTB-
JATH yAajeHHe NbIMa KaK U3 4epAaKoB, TaK M H3 J0GOro sTaxa mpo-
H3BOIACTBEHHBIX NMOMeUleHnHd. Kpome OCHOBHOTO Ha3HAUeHMs, IIAaXTHI
NBIMOYRaJieHusl MOXKHO HCIOJB30BATh AJ5 BEHTHJSUHY IOMeLleHHi
7160 Ha eCTECTBEHHOH BLITAXKKE, IPH OTKPHITOM BPYYHYIO KJ/anaHe
AbIMOyaJIeHns, U060 I/ MexXaHUYeCKOH 06IIe06MeHHON BeHTHJSLHH
C NpHCOEANHEHHEM BEHTHJATOPA K OTBEDPCTHIO B HIAXTHOH CeKIHH.
Bo BTopoMm clydae Ha BO3AYXOBOJAE NMOCJE BEHTH/IATOPA YCTaHABJIHBA-
€TCs1 JIEECTKOBLIN KanaH (cepus 3.904-1), KOTOPHIH NpH BHIKJAOUYEHHH
BEHTH/IAATOPA 3aKPBIBAeTCS. BBIKIIOUEHHe BEHTHISATODA NpPH HoXKape
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Puc. 18.10. Cxema ALIMOBO} BEHTH/IAUHOHHON MiaXThl KOHCTPYKUMH [oc.

XHUMIIpOEKTa:
| — Xene3o6eTOHHLIN cTakaH; 2 — »ejob AAA KOHAeHcaTa; 3 — CTaJIbHOH CTaKaH;
4 — nedsexrop; 5 — KoJNaK; 6 -— KONAbLO M3 YFOJKOBOH CTanH; 7 -— NPOTHBOBEC;
8 -—— 3aMOK C JIeTKONJaBKOH BCTaBKOH; 9 —— pama ksanaHa; 10 — 6a0x; Il — T1poc;
12 — nNOKpbiITHE 10 XKejae306eTOHHbIM IuTaM; 13 — kJanau; 14 — Ban Kjaanmada

OCYILIeCTBJISIETCs ABTOMATHYECKH OT AaTuHKa TeMiepaTtypel. CxeMa
HCHOJb30BAHHS IIAXT JBIMOYLAJeHHsI I/l BEHTHJSIUHH MOMeleHHH
MEepPBOrC 5TaXKa B ABYXITAXKHOM NPOH3BOACTBEHHOM KOpHyce NOKa3aHa
Ha puc. 18.11.

V3aH mponycka IaxT depe3 KPOBJIKO pa3paboTaHbl HPHUMEHHTEIbHO
K TOKPHITHAM H3 COOPHBEIX KeJe300€TOHHBIX IJHT (NIPH YKJIOHAX KPOB-
au 1,5% u 8%) 1 ¢ mpodHAUPOBAHHBIM CTAJBbHBIM HACTHJIOM (NPH YK-
Jgone KpoBau 1,5%). Ilpu mOKpHITHH H3 COOPHBIX 3KeJe300eTOHHBIX
IJIMT TPUMEHSIIOTCH, KaK NPaBHJO, KejJe300eTOHHbIE CTaKaHbl, a IipH
HOKPHITHSIX C TIPOGHIUPOBAHHBIM CTaJbHBIM HACTHJIOM -— CTajibHble,
ONMUpAINIHecs Ha CTajJbHble PHIENH HJIH BCOOMOraTesNbHble HecyliHe
saementhl. I1laxTe ycraHaBAWBAIOTCA B IpOliecce MOHTa:Ka KOHCTPYK-
IHHA HOKPHTHA A0 YCTPONCTBA YTENJISIIOIEro ¢J108 1 BOLOH3OJSLHOHHO-
ro KoBpa. B kauecTBe 3neMeHTa, NPefOXPaHAIONIErO WAaXTy OT paspy-
lleHUs NpH yupyro#t nedbopMauuH 3AaHHsA, CIAYXKHT KOMIIEHCATOP.
OH Ke pasrpyxaerT KPOBJI OT Beca yd4aCTKa LIAXTH], PacnoJIOXKeHHO-
ro BHYTDH NOMeNIeHHS.

CekuuM 1axT COCTOST H3 TPyObl, 3alIUTHOTO KOXKYXa H YTEIJIHTe-
Js MeXAy HHMH, B 3aBHCHMOCTH OT pasMepoB TPYObl KOXYX H3rOTaB-
JuBawT H3 1—3 aHcToB cranu toaumuuoi 0,8 mMM. Hag Temionsoasiun
B CEKIHAX HIAXTH H KOMIleHCATOpe NMPHMEHSIOT MATKYI0O MHHepaJ0Bar-
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Puc. 18.11. Iaxta awmivoynanenuss koHcTpykuuu IIpomcrpoitnpo-
ekTa (Bapuaut 1). Cxema AbIMOyJaJjieHHs ¢ 1-ro 3Ta)a ABYXITaX.
HOro KOpIyca:

1 — BosayxoupieMHuLIil HaTpvOowr: 2 — BCHTHISHIHONNLI arperar: 3 -- me-
CTO YCTAHOBKY JICMECTKOBOIQ KAALAHBA] 4 = ‘/K(‘JI("{()()OTOHHOO NOKHhITHE,
5 — nedaexrop; 6 — narpyGox; 7 — KoJauak; 8 — koMieucarop: § -- cek-
uun; 10 — gaaman; 1l — natuuk TemnepatypHLii; 12 — patpyOok AJa KJaa-
nava; 13 — onopuast nanpta: 14 -~ crolika; 16 — MeAyIsTamuoe Nepekpbi-
THe; 16 — Kesesoferondnlit craxaw; 17 — crasnabHble [OJAyKoabua; 18 —
TpyOxka Xist oTBOZa Koujencatva;, !9 — INHJIbKH KOMIeHcatopa (4 wiT.);
20 — peryaupOBOURble rafixu; 21 — xenol nast c6opa KOHJeHcaTa

Hyo nanty Mapku 50 (I'OCT 9573-72) Ha CHHTeTHYEeCKOM CBA3YOLIEM
TOJILHHOMH, cooTBeTcTBeHHO, 50 1 40 MMm. Cexunn Mexay cofol, ¢ Kia-
HaHaMH H KOMIIEHCATOPOM CTHIKYIOTCS MpU TOMOILH ¢JaHueB Ha 00J-
Tax. YIIoTHeHHE MeXAY (JIaHHaMU CEeKIUA OCYLIecTBASIeTCs MPOKJIal-
KaMH H3 ac6ecToBOro KapToHa TOJIIMHON 5 MM.

Crioco6 npuBelleHus B HelicTBHE KJamaHa aHaJOTHYEH crnocoby,
npuMeHeHHoMy B KoucTpykiumu IBII Tocxumnpoekra. KoHerpykius
KJalaHa M UWaxThl ABIMOYJAJIeHHs] JJs NOMeWeHHfl, TIpaHHYaLInxX
¢ KpoOBJielf, npuBeiena Ha puc. 18.12.

YTenNeHEH!! KlaniaH NOMelleH BO BHEIIHIOI PaMKy ¥ CBs3aH C Heil
JerkonJaBKUM 3aMKOM TDPOCOBOH CHCTEMBI, H3rOTOBJASeMbIM [IpHiyK-
CKHKM 3aBOAOM HPOTHBONOXKApPHOro obopyacBanus. Ilpw atoMm wkuamau
NpHKpeNJieH K Bajy HArAyxo, a paMKa IOJBellleHa K HeMy cBOGOIHO.
Kanat pyuHOro ympaBjieHds COeNHHeH C JefeqKOf M NPHKpelseH
K BHemdHeit paMe. [Ilpu ocnabaeHun KaHata KJjalaH NMoOA AefcTBHEM
IPOTHBOBeca BMecTe ¢ paMKo# mnoBopaunBaercs Ha 90° H oTkpHBaer
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Puc. 18.12. Illaxta aeMoynaJienus KoHCTpykuuu ITpomcrpoiinpoexTa
(BapuanT 2):
a — obumit BMA; 6 — KJauad; B — paMkKa KaanaHa; 1 — gedaexrtop; 2 —
Keae306eTOUHBI Kaanan; 3 — natpyOoK; 4 — KaanaH; § — kaHar x Jgebenke;
6 — ynop; 7 — npoTuBoBec; 8 — GJOK: 9 — KOJABUO-0MOpa; 10 — xene306eToH-
Hble IJAHTHI MOKDBITHS; [l — (uanen natpyoOxa, 12 — JIerkOUA2aBKHA 3aMOK;
13 — pamka kJanaHa

IPOCM. HpH pacCIVIaBJCHHN JIETKOIIIABKOrO 3aMKa HOJIOXKEHHe PaMKH
He U3MeHdeTCd, a KJjallaH 11oq JeACTBUEM IpOTHBOBECA yCTaHaBJ/MBaeT-
Cs1 B BCDTHKaJBHOC TIOJIOXKEHHeE.

[ns moMelieHu# ¢ MPOHM3BOICTBEHHEIMH NpoleccaMy 1o NOXapHOH
onacHoctd kateropuit A u B pamku kinanaHoB U 670KH H3rOTOBJSIOT-
csl M3 JIaTyHH, a JieGe[IKH YCTAaHABJIMBAIOTCA BHE 3THX TMOMelleHuH.

dddekTuBHOCTL PabOTH IAXT ALIMOYAAJICHHS OllEHHBaeTCs KO-
GUIHEHTOM pacxojia, YIMTHIBAIOUIHM MeCTHHe ¥ JIMHefHbe HoTepH Ha-
nopa. M3-3a Hasnnuus rugpaBiMY4eCKHX CONPOTHBJIEHHH KO3(pOHIHEHT
pacxona 6e3 yuyera BJHSHHS BHEHIHMX BETPOBHIX BO3JAGHCTBHHE Ha Oro-
JIOBOK IIAXTH BCerja MeHblile e[IWHHIB H NpeacTasisier cobofl oTHO-
LIeHHe PeaNbHOTO pacxoja KHAKOCTH (rasa, NPOAYKTOB TOpeHHs)
K TeOpeTHUeCKOMY:

1

_— (18.71)
V143t

Py=

HccnepoBanne adderTuBHOCTH paGOTH LIaXT AHMOYyAafteHHs [po-
BOJMJIOCH Ha MOZensx. JKCIepHMeHTajabHas ycTaHoBKa (puc. 18.13)
npencrasasaa co6oil asporuHaMuueckyio TpyOy aumamerpom 780 MM.
B pafouefi ee yacTi Ha KamMepy AaBJeHHs 6 yCTaHaB/JIHBaJlach ChbeMHas
MOJesib maxTH asiMoynanerus 4. C uenpio ocnabiaenus TypOynausanuy
BO3JIYIIHOrO0 NOTOKd, HATHETaeMOro BEHTHJAATOpPOM &, Kamepa naBJie-
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HMST pa3jesieHa naketoM ceTok «Pabuua» 5 Ha asa oGbema. CooTHolie-
HHe CeYeHHs OTBEPCTHS MOJAeJNH I1NAXThl ABIMOVAAJEHHs C pa3MepaMu
B IJJaHe KaMepH AaBJeHHS MO3BOJIAJIO NpeHe6Peub CKOPOCTHBIM MOTO-
KOM BO3JyXa B BepxHeM oObeMe KaMmeDhl H H3MeDPSAThb B HeH TOJbKO
cratHyeckde jabjeHus. Ilepen paboueli wacTbio a3pOJAHHAMHUYECKOf
Tpy6Bl yCTaHOBJEH YCHOKOHTEIb [/, NO3BOJSBIIMEA Nepel MOLENbIO
HIaXThl MOJYYHTb PABHOMEPHBI AUHaAMHUeCKHH Hamop. [uHaMHYyecKune
U cTaTUYeCKHe [AaBJeHHs B OUBITAX H3MepAJNCh C IOMOIIbI0 TPYGOK

sz(l)HfI,Til_'IIﬂ mukpomanoMmerpaMmu MKB-250 ¢ TouHOCTBIO H3MepeHUS
1o 0, a.

Puc. 18.13. CxeMa 3KCNepHMEHTAJAbHOH YCTAHOBKH:

I — ycnokouTenb; 2 — aspolHHaMHUecKass Tpy6a; 3 — mpHGODPbI, PErHCTPUPYIOULHe
AaBjaeHue; 4 — MOJesb MIAaxXThi AbIMOYJMasieHust; b — maker ceTok «Pabuua»; 6 —
KaMmepa AaBJedusl; 7 — HaNopHbIfi BO3AYXOBOA; 8 — BEHTHJIATOD

DKCIepHMeHTHl NPOBOJAHJIKNCH B ABa 3Tama. Ha nepBoM 3Tamne IIpo-
AYBAJHChb MOJeJH Oe3 BHeWIHHX BeTPOBHIX Bo3zelicTBuil. I[lpu o6pa-
60TKe OMBITHHIX JAHHBIX BBISBJISJIACH aBTOMOJeAbHas 06.1acTb 1A
HCCMeNyeMBX KOHCTPYKIHA IIaXT # MHHHMaJbHble uucjaa Re, cooTrser-
CTBYIOIIHE aBTOMOJAEJBHON 06JacTH. Pe3aynbTaThl 9KCIEpPUMEHTOB N7
TpPex BHAOB IIAXT [IOKa3aHH Ha puc. 18.14.

3ajyBaeMOCTb MOJeNell MAaXT IBIMOYIAJeHHsl BHSABJASAACh HA BTO-
poM sTame sKcmepuMeHTa. PexuM paboThl HANOPHOTO BEHTHINTODA
YCTaHaBJIMBAJCA B aBTOMOJEJbHOH 06JacTH NMPH MHHHMAJbHBIX YHC-
Jax Re, a ckopocTs BHewHero oO0AyBa MoJenel MAaxT H3MeHSJIach
OT MHHHEMAJIbHOH 10 MaKCHMaJbHO BO3MOXKHOH. B 3To# ke cepuy ombl-
TOB NPOBOAHMIKCH IKCHEPHMEHTH ¢ 061yBoM Mopesell maxt Ges pado-
Thi HAMIOPHOTO BEHTUJIATOPA 8 C YCTAHOBKOH 3arjyIIKH Ha HAMOPHOM
nosnyxoBoge 7 (cm. puc. 18.13}.
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Koshduunent pacxona WaxXT AbIMOyAaJeHHsl B GOJIBIIOH CTeHeHH
3aBHCHT OT KOHCTPYKTHBHOTO HCHOJHeHHs. IIpu MpOeKTHPOBAHUH IAaXT
HEeO6XONHMO CTPEMHTBCS K YMEHbIIEHHIO MECTHHIX H JIMHEHHBIX CONpO-
THBJEHHH NMyTeM HCKJIOUEHHsI Pe3KHX H3MeHeHW# HampaBJieHHs MOTOKa
B KaHaJaX H OrOJOBKAxX IIAaXT JbIMOY/JaJleHHsl, a TaKXKe BCTPEUHBIX
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Puc. 18.14. 3asMcuMOCTb KO3(P(HUHEHTOB pacxoia MOJeNeH ImaxT
ABIMOYLAJeHUs OT uncia Re:

\ ~— AN wiaxT AbiMoyjanends (crakaH-+1edJekTon). nOKa3aHHBIX Ha PHC. 18.10
# 18.12; 2 — aas ABIMOBOH BEHTHAALUOHHON WIAXTE ¢ TOPH3OHTANLHO PACTO-
GOMEHHBIM KJanaHoMm {cM. puc. 18.8a); 3 — xasi liaxThl, TOKa3aHHOH wa

puc. 18.9; A — mogeanr M1 : 10 @ — Mojdear Ml : 20

NOTOKOB MpOAyKTOB roperus (cM. pHuc. 18.86). Cuaenyer Takxke oTMe-
THTb, UTO LIAXTH C OpUMEHEHHEM KAMIO3UAHBIX DeuleTOK B OrOJIOBKax
SBJSIOTCA 3aAyBAEMBIMH M HeJONYCTHMBL /151 IPHMEHEHHsI B NIPAKTHKE
6e3 KaKHX-1HOO NONOJNHTENbHEIX KOHCTPYKTHBHBHIX pelleHHH, Hampu-
Mep, yeTpoiicTBa BeTpooTGOiHHKOB. [lpu BHelHeM o001yBe TaKuX
HIAXT HAa 3KCIepPHMEHTalbHOH ycTaHoBKe (cM. pHc. 18.13) nabuona-
JI0Ch YMeHblleHHe 3HaueHHH KopduLHenTa pacxoa npu padoramouiem
HAIOPHOM BEHTHJATOpe § H yBe/aMYeHHe CTaTHUeCKOro AaBJ/eHHs B Ka-
Mepe 6 TpH YCTAaHOBKE 3ariyulKH Ha HANmOPHOM BO3JAYXOBOJe 7.
Jlisi npuMeHeHusi B NMPaKTHKe DPEKOMEHAYIHTCs MPSIMOTOYHbIE CHCTEMEl
ABIMOBBIX WaxXT (UMAMHApPHUECKHN cTakaH -} Aednexkrtop). Pexomew-
AyeMoe 3HaueHHe KO(HIHEHTa pacxoja A/ HHX, ¢ Y4eTOM Norpeul-
HOCTeHl M3MepeHHH H 06paboTKH ONBITHBIX J4HHBIX, CJeLyeT NpHHH-
math pasubiM 0,8 (££=0,563).

B sakawuedde HeoOXOAHMO OCTAHOBHUTbCA HAa pas3MELUEHHH IBIMO-
YAAASIOMHEX YCTPOACTB. B clleHMuecKHX KOPOOKaxX 3pe/MILHbIX 3MaHUH
B KayecTBe IBIMOYIAJSIONIHX YCTPOHCTB UPHMEHSAIOT NHMOBHE Kjama-
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HEBI, yCTpaHBaeMble HaJ KOJIOCHHKAMH B BepXHell 4YacTH Hapy&KHBIX
cred. [Ipu BeTpPOBHIX Hamopax Takoe pellleHHe CHHXXAaeT 3(){deKTHB-
HOCTb PabOTHl ABIMOYAAJAIOUHX YCTPOACTB, a NPH JHHAMHYECKOM Ha-
nope Berpa Gosiblle TPAaBUTANHOHHOIO BBI3EIBAET ONPOKHALIBAHHE
Tsrd. BoJiee menecoo6pa3HbIM ABJISIETCA Pa3MeIleHHe IHMOY AaAsIOUIHX
YCTPOHCTB HA KPOBJe 34aHUSA. YUHTHIBASA HeOOJbIINE PA3Mephl CLEHH-
YeCKOH KOPOOKH B IIaHe H HaJuuHe HApaleToOB Ha KPOBJE, HTParOmuX
pOJib BeTPOOTOOHHHKOB, CJOeNyeT OXKHAATh, YTO HAPYIKHOE JaBJcHUe

vV OBIMOYZLAJAIOMHUX YCTPOHCTB BO BCex CJydadX He OYJer NpeBsillaTh
CTaTHYeCKoro.

B npombimneHnnix GecOHapPHBIN 3Z3HHSAX ABIMOYAAJSIOIHE VCT-
pO#iCTBA, KaK MpPaBH/IO, Pa3MellaloTCs Ha KpoBJae 3pauud. [lpu stom
3G (EKTHBHOCTD CHCTEMBI €CTECTBEHHOTO ABIMOYJAAJieHuss 00eciiediBa-
eTcsl npH pabore BCex otBepctuil. OAHAKO B HaYaAbHOH cTa il [OKa-
pa Tpebyemast nJaOWAAb JBIMOYAAJSIOMUX YCTPOACTE HEeCKOALKO MeHb-
e pacqe}“z{oﬁ. Kpowme 3t0ro, TeMnepatypa npoAyKTOB rOpeHNs B KOH-
BEKTHBHOH KOJIOHKEe HAJ O4aroM noxkapa Bceria GoJibile, yem Ha via-
JEeHHH OT Hero, 4ro crocobersyer  GhicTpellieMy aBTOMaT;mecyiomy
OTKPBIBAHHIO KJaladoB AbMoynaneHusi. Mcxons u3 BHIUeH2i0KeHHO-
ro, caejlyeT OpelyCcMaTpHBaTh PABHOMEPHOe pasMellenne 110 Beeli 1mio-
maju moMeleHui ApiMoyaansiomux yerpoticts. IIpakTura nokaswpa-
er, 4To Ha miromanu 1000 M? ienecoobpasHo HMeETh He MeHee JBYX
WAXT ABIMOYJAAJCHUS.. B OTAeNbHBIX cyyasx, IPH JOKAJLHOM pasMe-
IeHHH TFOPIOYHX BEIICCTB, AOMYCTHMO COCPeJOTOYeHHE JBIMOY/IAASI0-
IHX YCTPORCTB Ha/ HuMu. OJHAKO 3TOT BONPOC JOJIKEH peLtaThes
B Ka)XIOM KOHKDETHOM cJayuac IPH yYacTHH CHEHMAANCTOB NOXKADHOH
OXDAaHkl.

18.6. Hcnoab3oBaHue MexXaHHYECKUX CHCTEM
Ajs usedell ALIMOYAAJEHHS

Bonpoc 06 ucnosb3oBanin MeXaHUYECKHX CHCTEM AJf LeNell AbMO-
YAaneHud B IPOMBIIIIEHHEX 3AaHUSAX SABJALETCA aKTya bHBIM. KoMIakT-
HOCTb, BO3MOKHOCTH HCNOJb30BAHUS AJS NPOKJAAKE Ta30X0A0B 00b-
eMa MexXdEepMEHHOrO NMPOCTPAHCTBA MEXKAY [ONBECHBIMH INOTOJKAMH
H MeXIYITaXHBIMH IIePEeKPLITUAMH, a TakXe yepIauHbIX MOMEIeHuil,
BO3MOZKHOCTh yCTPOACTBA OObERHHEHHOH CHCTEMBl BHITSKIION BEHTH-
JASUUH W NHMOYAAJIEHHS CTaBAT B PSAJAe CJAYYaeB IO 9KOHOMHYECKHM
HOKa3aTe/sIM MEXaHHUEeCKYI0o CHCTEMY ALIMOY/AJeHHsS Ha liepBoe Me-
CTO MO CPABHEHUIO C €CTECTBEHHOH. YCTpoficTBO MeXaHWYeCKHX CH-
CTeM JBIMOYZAJeHHS B MHOTOSTAXKHBIX 3[aHHSX TO3BOJASET YKOHOMHUTD
TPOM3BOACTBEHHYIO ILIOMIAJb, 33HHMAEMYI NDH HAJMYHH eCTeCTBEH-
HOH BBITSIKKM LIaxTaMu AbIMeOydaneHus. Kpome 3toro, mpu pabote
MEXaHHYECKHX CHCTEM Macca yAalseMbiX NPOAYKTOB FODeHHs HPaKTH-
YeCKH He 3aBHCHT OT e3pa3aMepHOH TeMmepaTyphH, 4To 06VCAOBAHRAST
HX 3} (bEeKTHBHOCTL 110 CPABHEHHIO C €CTECTBEHHOH CHCTeMOf ABIMOYaa-
Jennst (CM. prc. 18.4) Kax B HauasbHON CTAANK N0XKAPa, TAK U DK €0
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pa3BuTHi. KOHCTPYKTHBHOE HUCIOJIHEHHE MEXaHHYEeCKHX CHCTeM [AbIMO-
ylajleHusi IOJIKHO OTBeYartb, [0 MHEHHIO aBTOPa, CJEAYIOLMM TpeGo-
BAHHAM TOXKAapHOH 6e30MacHOCTH.

OTBepcTus KJIAaNaHOB ABIMOYJAJieHHs JIOJKHBI pacnosararbes
B IJIOCKOCTH NOKPBITHH MHJIH IEepeKpBITU#, a NpPH HaJHYMH IIOABECHOro
HOTOJKA — B €ro MIOCKOCTH. Kianmanbl ABIMOYJaJleHus Clejlyer pas-
MelllaTh PABHOMEDPHO MO IIOINAAX IHOMEUIeHHs U3 pactiera He MeHee
ofgHoro xJanasa ua 1000 M2 u He MeHee OJHOIO KJamaHa Ha Kaxioe
M30/HPOBAHHOE MOMEILEHHe ¢ nuolaiblo mosia Menee 1000 M2

[Ipu npoeKTHPOBaHHM CHCTEM MEXaHKYECKOro ABIMOYJANIeHHs Cie-
JyeT OTAaBaTh HpeANouTeHHe (pakesibHOMY BHIGPOCY MPOAYKTOB rope-
nusi, OceBbie BeHTWIATOPH B CHCTEMe ALIMOYJAJEHHS YCTaHaABJINHBATH
He Jonyckaercs. Pacnonoxenue MecT BhOpoca TPOAYKTOB TOPEHUA
JNOJIXHO HCKJAKYATH [I0iajaHnue ABMA B CUCTEMY NDHTCUHOH BEHTH-
JANKA.

BenrarperaTsl ABIMOY/IaJjeHHS JOJKHBl PasMelmlaTbCst B BePXHHUX
TeXHHYECKMX 3TarKaX 3JaHHi, HAa yeplakax WJIH Kpbillle 3faHus B 000-
cOBJeHHBIX MOMELIEHHAX C OTPAKAAMMUMHE KOHCTPYKUUAMH, HUMeIOUin-
MH Npejes pacopoCTpaHeHHs ILIaMEHH, PaBHBIH HYyJ IO, M Npeje’ Orue-
crofixccTn He Menee 0,75 u. JisepHble npoeMpl BeHTKAMED JOJIAKHBE 34-
IIKIATLCH TIPOTHBONOMKADHBIMH ABEPbMH C HPeAeAOM OrHeCTuHKOCTH
He Mmenee 0,6 u.

TpeGoBanus noxapHOH 6e30NaCHOCTH JOJXKHbBI ObITh MpeTbABICHb]
M K TpakTy [BIMOYLaJeHusl OT MecTa 3a0opa IPOIYKTOB TOpeHUs
10 ux BhOpoca. CekIHH Tas3s0XoJ0B, Mecra MX CTHIKOBKH, a Takxe
UIYMOIONJIOMIAKOLI e  BCTABKH Yy BEHTArperatoB [JOJXKHBI COXPaHATDH
CBOK TePMETHYHOCTh NPHU ABHXKEHHW MO HAM NPOJAYKTOB OPEHHA ¢ Bbl-
COKOH TeMmepaTypol B TeueHue, NPUMEPHO, 1 U, a TEMIOH30.AdUUA
He JOJIXKia HOMYCKaTh HPOrPeB rasoxoja A0 TeMIepaTyp, ONACHBIX L
BOSHHKHOBEHHs HOBBIX 04aros noxapa.

Pewawinee 3naueHne Takxke HMeeT CBOEBDEeMeHHOE BKGUeHHE
cHCTEM MPOTHBOABIMION 3aIMUTH NpU Hoxape. [as obecrevenus s¢-
¢dexTHBHON paboTH MexaHHUeCKas CHCTeMa ABIMOYJAJeHHs JOJKHA
6EITh 060pYIOBaHa aBTOMATHUCCKHM M AMCTAHUMOHHBIM myckoM. IIpu-
TOuHBle, OO EOBMENHbie, 4 TAKXKE MECTHBIE CHCTeMBl BEHTHJIALHH,
npejHa3HaueHHble s YAa/4eHHs NPOH3BOACTBEHHHX BPEAHOCTEN, NPH
noxape AOJNKHB OTKJIIOYATbCH aBTOMATHYECKU HJM JHCTAHIHOHHO.
Pa6ora BEHTHASHUOHHBIX YCTPOHCTB JIOJIKHA HAXOJIUThCS TOJ MOCTO-
STHHBIM HaOJIoJeHHEeM CHeliajicToB, a AHCTAHUHOHHOE YhpaBleHue
AMH AOJIKHO OCYIIECTBJASTHCA €O CHelHaNbHOro NyJAbTa H M3 TOMerNie-
HU#, AAS KOTOPHIX OHH NpEeAHa3HauyeHhl.

B 3akaoueHHe CJEAyeT 3aMETUTh, UTO ACHCTBYMLIHE CHCTEMBI BeH-
THIAALMHA AJs [ejdefl  HBIMOYJajieHus HCHOJb30BaTh He JONYCKAETCH,
TAaK KaK HX KOHCTPYKTHBHOE HCIOJHEHHEe He OTBeuaeT TpPebOBaHHIM
6e301aCHOCTH, H3JNOMKEHHBIM BHILE AJS MEXaHHUECKHX CHCTEM JBIMO-
ynanenus. TlocaecTBUS OT BKJKOUEGHHS CHCTEMbl BEHTHJSALHMH IPH ITO-
;Kape MOTyT GLITh BeCcbMa Pas3/iHYHBL H 3aBHCAT OT €€ KOHCTPYKTHBHOTO
HCIIOJIHEHHS H CXeMbl Bo3JyxoobMena.
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BmecTe ¢ TeM He HCKJIIOUAETCH HCHONb30BAaHHE MeXaHHYeCKHX CH-
CTEM JIBIMOYVJAQJEHHS AJS BEHTUJAALNH NOMellieHHH, 6JOKUpOBaHHE HX
C BHITSIKHOW HJIH DPEIMPKYJIAINUOHHON cucTeMaMH BeHTHAsAuud. IlpuH-
uMNHadbHast cxeMa GJIOKHPOBaHHS CHCTEM IMOKa3aHa Ha puc. 18.15.

I Joim

Bosdyx

——

Puc. 18.15. Cxema G6JOKHpOBaHHS pe-

HUPKYJASLHOHHOH BEHTHIALHOHHON CH-

CcTEeMBl ¢ MEXAHHUECKOH CHCTeMOii JbIMO-
yaageHHs

YuuTteiBas BoOmpochl, mocraBieHHele Ha XXVI cwesge KIICC,
06 3KOHOMHH TOIJIMBHO-3HEPTETHUECKHX peCypCOB CTDaHBl, DEIHPKY-
JAAUMOHHBIE CHCTEMBI BEHTHJAINK HAXOIAT Bce 6osee WIHPOKOE MpPHME-
HeHHe B MpaKTHKe TPOMBIIIIEHHOTO CTPOUTe bCcTBa. BiokupoBanme cH-
CTEM TaKxXKe BeJeT K SKOHOMHH CPe/CTB MPH CTPOUTENbCTBE H 3KCIIya-
Tanud 06bextoB. [loaTomy B 6yayuiem ciaeayer 6oJblIe BCEro 0XKHAATh
6JIOKHpOBaHHEe MEXaHHUECKHX CHCTEM JBIMOYIaJieHHs HMEHHO C PeIup-
KYJASUHOHHEIMH CHCTeMaMH BEHTHJISIHH.

B HopMaJbHBIX YCJAOBHAX BEHTHAATOpP 2 nojAaeT 3arpA3HeHHbIH
BO34yX Ha OYHCTKY. JIemecTKOBHIH Kjaamak 3 NPensTcTByeT MOCTyIJie-
HHIO HapyKHOrO BO3JAyXa Ha pPEHUDKVJALHIO K BeHTHIATOPY 2.
[Ipy BO3HHKHOBEHHHU TOKApa BEHTHJAATOP 2 aBTOMATHUECKH OTKJIIOYA-
eTcss ¥ HaypHaeT pabortaTh BeHTHaAATOp I. JlemecTKoBBIA KjaanaH 4
HJAH 3aCJ0HKA 5 NPensiTCTBYIOT NPOHHKHOBEHHIO BO3JyXa OT BEHHTJISITO-
pa 2 x BeHTHAsATOPY [.

Cxema, mokasanHas xa puc. 18.15, Moxer 6e3 H3MeHeHHH HCIOJb-
30BaThCH TAKXKe NMpH GJOKHDOBAHHH BHITSI)KHOH BEHTHJIALHH C MeXaHH-
qecKoll BHITAXKKOW NDOAYKTOB ropenus. BenTunsitop 2 Moxet 6bITh HC-
MOJA530BaH B Mape ¢ BEHTUISTODOM [ 1781 eseft ApIMOyJajieHus. Bue-
cTe ¢ TeM, C TOUKH 3peHus noxapHol 0e300acHOCTH, aBTOHOMHBIE CUC-
TeMbl MeXaHHYECKOro ABIMOYAAJeHHs Jyyule O0JOKHPOBAHHBIX.

Jlns onpefesieHusi pacxoja yAajasgeMbIX MeXaHUUeCKOH CHCTeMOH
ABIMOYJaJieHusl TIPOJLYKTOB TOPEHHS HCIOJbL3YIOTCs pacyeTHbie ypaBHe-
Husi, noJayuyeHuble B maparpade 18.2. bsiok-cxeMa K pacuery aBTOHOM-
HOHl MeXaHHUeCKOH CHCTEeMbl ABIMOYV/aJeHHs U3 NMOMEeUIeHHH OAHO3TaX-
IbIX NPOMBIILIEHHBIX 3JaHUI NPU PaClOJOKEHHH MNPHTOUHBIX OTBep-
CTHH B Pa3HBIX YPOBHAX MpejcTaBjeHa Ha puc. 18.16.
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Pacxojl y/AaJsieMbIX BEHTHJIATOPOM TPOAYKTOB TOPEHMS TPUHAT
¢ HeKOTOPHIM 3aMacoM NpH IJIOTHOCTH YAAJis€MBIX M3 NOMeLieHHs Mpo-
XYKTOB TOPEHHS Pgry. B PeajbHBIX YCAOBUSIX H3-3a TeIIONOTeph B ra-
30X0/1aX IUIOTHOCTb POAYKTOB TOPEHHs!, NOCTYNAIOWAX K BeHTUAATOPY
Ou.rs, OYAET HECKOIbKO GOJbIe. BMecTe ¢ TeM BBIYHC/IEHHE 3TOH BEJIH-
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Puc. 18.16. Baok-cxema K pacueTy aBTOHOMHO!l MeXaHHUECKOH
CHCTeMBl ABIMOYAAJEHHS H3 NOMELleHHH OAHOITAXKHBIX MPOMBILI-
JeHHBIX 3JaHWi
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YHMHBL, ABJAAOHIeACT (YHKLHe MHOTHX NePEeMEHHBIX, He Ipe/iCcTaB/seT-
¢Sl 1eecoo6pasHbIM.

C [eabio HCKIIOYEHUs 3a0bIMACHHA CMEXHBIX NOMELleHHH H Bhllle-
JieXaluX 3TaxKed uepes HeIVIOTHOCTH TPAaKTa ABIMOYAAJIeHHs! TMOCJel-
HUf J0JKeH paboTaTb 0] HEKOTOPHIM paspsieHueM. [lostomy mpu
OIpeiesieHHM TpeOyeMOro Hamopa, pa3BHBAEMOI0 BEHTUJIATOPOM,
He cJelyeT YYMTHBaTh TAK HA3bIBAEMYI0 aKTHBHYIO TATY (rpaBHTAlH-
OHHYIO COCTaBJISIIOLIYIO AaBJIEHHS) HA YUYaCTKE CETH OT JABIMOBOro KJaa-
naHa 10 BHIOPOCa NPOAYKTOB TropeHust B atMocdepy u 3a h,, npuHHMaTh
paccTosHue IO BHCOTE OT MeOMEeTPHYECKOro IeHTpa HPUTOYHOrO OTBep-
CTHUSl, HMEIOIIero HauboJbllyi0 BHICOTY, 0 MECTa YCTAHOBKH KJIAlaHORB
JBIMOY A aJIEHUS. '

HexkoTophle CI0XKHOCTH BHI3BIBAET MPOEKTHPOBAHHE aABTOHOMHBIX
CHCTEM MeXAaHMYECKOro IBIMOyJaJeHHd, ©OCYKHBAIOIIHNX OJHOBpe-
MEHHO HEeCKOJBbKO noMelnedudt nubo 3gaHue B 1eloM. Pacuer Takoh
cacTeMbl HeoOXOIUMO BECTH C YUeTOM YTeueK BO3JyXa uepes KJaanaHbi
AbIMOYaJeHHs HETOPSIIHX TNOMeIleH .

MaccoBrift DacxoA yAa/nsieMbIX BEHTHJIATOPOM HPOAYKTOB TOpeHHS

npencrapdaserca ypasHenuem (18.72), a oObeMHBI — ypaBHEHHeM
(18.73):

Gn.r.n=Gn.r.y+ZGm.un; (1872)
Qn.r.u::Gu.r.n/pn.r.m (1873)
raie SGm.rm — PacxXxox BO3AyXa, NOCTYHaOIEro B CHCTEMY JAbIMOVAA-

JICHHS 4Hepe3 uieNu 3aKPHLITHIX KJalaHOB AbIMOYAAJEHHS U3 HEro-

PAILHX MOMelneHnut, Kr/c.

Ilns onpeneseHHs MJIOTHOCTH Fa30B (g, HOCTYNAOLIUX K BEHTH-

JsIpy, HeoOXOAKMO 3HATh HX TeMmepatypy. U3 ypaBHeHHs TemjioBoro
fanaHca uMeeM:

Gn,r,a Cors tn.r,szn.ny Cn.r._v tn.r.y +2Gm,m{ Cs ts, (1874)

TA€ Cars Cory Ce —— TEIIOEMKOCTb HPOLYKTOB TOpEHUs, NOCTYNAIO-
UIMX K BeHTHJIATOPY ABIMOYJAJIeHHs, YAAJdeMBIX H3 NMOMEIEHHS
H BO3ayxa coorBercTBeHHO, KX/ (Kr-°C); th.a TeMIleparypa
NPOAYKTOB I'OPeHHs, MOCTYNaWMHUX K BeHTHAATOPY, °C; to., —
TeMIepaTypa yaanaseMBX NPOLYKTOB ropenus, °C; t, — remnepa-
Typa B MOMelieHHH 10 moxapa, °C.

Mpn o cary=e:

G",F.ytﬁ.rvf{—’_z GHI,HHtB
GII.I‘,B

tn.r,nz

) (18.75)

18.7. PexoMenpanuu no pacuery
MeXaHMYECKUX CHCTEM ABIMOYAAJEHHS

PexoMengauuu mo3BOASIIOT PACCUHTATh HEOGXOAMMEIE NaHHBIE A
NPOeKTHPOBAHUS ABTOHOMHBIX CHCTEM MEXaHHYECKOrO ABIMOY/IaJeHHS
B OAHO3TaXHBIX OecoHapHHX 3MaHHSX, OOCAYKUBAOLWHX OJHOBpe-
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MEHHO HECKOJbKO MoMellieHnil Jubo 3jaHue B LEJIOM, NpH HCHOMB30BA-
HUM B KauecTBe NPHTOYHBIX OTBePCTHH TOJbKO ABepeit W Bopor. Ilpu
HAJMYHM TEXHOJOTHUECKHX MPOEMOB, PacloJiaTaeMbIX BHIIE ABEPHBIX
MPOEMOB H BOPOT, CJeAyeT NPeayCMaTpHBATL MePL, HCK/I0HaoHe Ia-
3006MeH uepe3 HHX Ha CJIyyadl moxapa.

PacueTHOe ypaBHEHHE TIO ONpPeJeseHnio MacCoBOTO pacxoaa yaadjse-
MBIX H3 TOPSIEro NOMEIIEHHS! MPOAYKTOB TOPEHHs! ¢ YYeTOM PaBEeHCTB
(18.12) u (18.55) mpeacTaBasiercs B CleAyHOMEM BHAE!

Gury=1,12G,,, (18.76)
riae o
SGuo=timo V 20u (Fox V AP,u+Foy VAP, +Fou V AP,x).
(18.77)

SxpuBajicHTHRe naBieHus AP,q., AP, AP,, onpenensiorcs, cO0T-
BeTcTBeHHO, MO ypaBHemmsM (18.24), (1828) wu (1827). [Ilpn

AP,,=AP,F2 /F2 0,=15 kr/m3, k,=0; k,=—0,3 u k,=0,4.

Apa‘0=01225\7§+Ap:3.n; (1878)
AP, =0,525v; +AP, 4. (18.79)

[Ipu pekoMeHIyeMbIX SHAUEHHAX Pao=0,82, pa=1,5 kr/mM3 ¢ yue-
toM KosddunueHra GesonacHocTH n==1,1, fomycKaouleM BO3MOXKHOE
OTKJIOHEHHEe DEKOMEHAyEeMHX 3HAUeHHH TeMIepaTyphl yAaJsieMbix
TNPOAYKTOB TOPEHHs OT peanbHoit Ha 25%, ucxojHoe ypaBHenue (18.76)
¢ yuetoM paBeHctBa (18.77) mpeicraBiseTcsi B BHIE:

Gmr.yz 1’72(1:3,11 V Apa.n + Fu4o V-Apa‘o + FB»H VEP:‘;) (1880)

CpenneofbeMHasl TeMIlepaTypa Npu MOXKape B NOMELIEHHH MPHHH-
maercsi pasHoit 835 K npu ropesnu JIBJK u IJK; 691 K npu ropennu
TBepAbIX FOPIOYHX Marepnasos; 605 K npu ropenuu BOJOKHACTBIX Be-
mects. TeMmmeparypa yAa/jseMbX NPOAYKTOB TrOpeHus NpPUHHMAETCH
¢ kosdpduunentoM 1,05 Mo OTHOIIEHHIO K cpeAHeoObeMHON TeMnepary-
pe. Temneparypa HapyxHoro Bo3nyxa t,=233 K. TTpuMeHHTENbHO
K BHILIEH3JOKEHHBIM 3HaueHMsM TeMIepaTyp IJIOTHOCTb NPOAYKTOB
ropesHsl W HaPYXHOTO BO3JyXa MPHUHATA PaBHOM!

Pnr=0,42 Kr/M3% 0z,.y=04 xr/M3 — TpH TOpEHHH KIAKOCTEH;

pn =051 xr/M% Qg.,==0,49 kr/M® — IpH TOPEHHH TBEPILIX Be-
L1eCTB;

0a:=0,58 Kr/M% pu.,==0,55 Kr/M® — npu ropeHis BOJOKHHCTEIX
BeleCTB;

pa=1,5 Kr/m>.

Meronuka pacuera. 1. Jlas Kaxjaoro NOMeLIeHHs, B KOTOPOM 3a-
N/aHUPOBaHa MeXaHHUeCKas BBHITSIXKKa MPOAYKTOB IOpeHUst Ha Caydau
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noxapa, OnpeAedTca clelyloniue UCXOAHble paunbie: F, ., F, . F,.,
Fo.n.ny Fa.n.oa FB.B.B’ h’rp.ny h}ma VB'

OKBUBAJEHTHast JIOLaAb HPUTOYHEIX OTBEPCTHI ompepensiercss AJs
Kax0# BepTHKaJbHOH Orpaxkjamwiiell KOHCTPYKIUH NOMENIeHHs ¢ yue-
TOM peaJibHOH NIaHHPOBKH Mo ypaBHeHusM (18.53) u (18.54). Ilpu Ha-
JIMUMH JABYXCTBODYATHIX JABepell M BOPOT B pacuer NMpHHHMAaeTcs OAHA
GoJsibilasi CTBOPKA. BHIOOD MOABETPEHHOH CTOPOHBI KaxAOro MoMelle-
HHUSL OTpeNe/IsieTCs 0 HAHOOAbIIeMY COOTHOWEHHIO MJIOLa i BHYTPEH-
HHX MPOEMOB U KBHBAJICHTHOH MJIOILAJAH NPUTOUHBIX OTBEPCTHH OAHON
M3 OorpaxJaiolux KOHCTPyKuuii. IlporuBononoxuas el crena uau me-
peropojika NPHHUMAeTCs 34 HaBeTPEeHHYIO, a JiBe Jpyrue — 3a GOKO-
Bhi€ [0 OTHOLIEHHIO K HANPaBJEHHIO BeTpa.

Paccroanus or ypoBHefi paBHBIX [aBJeHUH 10 TIeOMeTpPHYECKIX
HEHTPOB BHYTPEHHUX NPUTOUHBIX OTBEPCTHIl C IOABETPEHHOH CTOPOHBI
HOMeLIeHHHA ONpenessloTcs MO YpaBHEHHIO;

Bepn=0,5h, o40,2 m. (18.81)

[Ipu HaMYuKM Pa3HOBBLICOKMX MPUTOYHBIX OTBEPCTHH 3a hy, cieayer
NPHHUMATh HauOOJbUIYI0 BHICOTY IBEPHOrO IPOEMa HJIH BOPOT.

3a h,, npuHHMaeTcs pAacCTOsSHHE MO BEICOTE OT IFeOMETPHUUECKOTO
HEHTPa OJHOTO M3 MPHTOUHBIX OTBEPCTHH, HMEIOIIero HauGOAbUIVIO Bhi-
COTy, IO KJallaHa JbIMOYZAJIeHHS.

CxopocTb BeTpa onpejensercsi Kak CPefHssl 3a MeCAll AHBAPh IO
Ta6a. 7 CHull 2.01.01-82 (Crpouresbiasi KAUMATONOTHS H reodH3UKA ).

2. Jlna KaxAOTo IOMelleHHs ONpejleiieM >KBHUBaJCHTHbE AaBJe-
HHSl ¥ NPHTOYHBEIX OTBEPCTHH:

Foof
AP, n=ghyp a (pn—pur) —— ; (18.82)
F 321'[
AP, ,=0,225v;+AP, ;; (18.83)
AP, .=0,525v5+AP, .. (18.84)

3. Tlo ypasnennio (18.80) onpenessieM Tpe6Gyembiii pacxon yaanse-
MBIX NIPOAYKTOB TOpPEHHS.
4. OnpejenseM HOMeleHHe ¢ HAHGOMBbIIUM PACXONOM YAAJTEMbBIX

ITPOAYKTOB IOPEHHUsT H IO HEMY YBA3bIBAEM CETh MEXaHHYeCKOH CHCTe-
Mbl ABIMOYZAaJleHHs.

YBsizka ceTH Heo6XOAUMAa st NPENOTBPALIEHHS 3aTEKAHUA IPO-
JYKTOB TFOPeHHS [0 a30X0JaM B CMEKHble NOMEIIEHHs, OlpegeIeH s
CeYeHHUs ras0XO0J0B M HANopPa, KOTOPHIAl AOJ/IKEH pasBHBAThb BEHTHIA-
Top. Ilpu s3TOM ciiexyer HMeTb B BHAY, YTO B TOPSAIIEM NOMELIEHHH KJa-
nanbpl paGoTaT NMOJA H3OBLITOUHBIM J1aBJIEHHEM:

Apu.knz‘:ghxn(pﬁ_pmr) '_"Aps.o, (1885)
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a B CMeXHBIX NOMeNleHHAX NMoJ U3OBITOUHLIM [aBJieHHeM, ompejesse-
MBIM TIO0 YpaBHEHHIO!

AP, = ghyz (pa—ps) . (18.86)

Ipu px=1,5 kr/M% u p,=1,2 kr/m® ypaBHenne (18.86) mpeacras-
Jsercd B BUIE:

AP, =295, (18.87)

Jns onpeaesieHHs MOTePh HANopa Ha TpakKTe ABIMOYLAJeHHA HeoO-

XOJAHMO HAMETHTb TPAaCCHPOBKY W IHaMeTP rasoXOJOB, pasMmellieHHe

KJalaHOB H HX KOJHUecTBO. TpeGyeMoe KOMMUECTBO KJANAHOB [IBIMO-

yAaJieHHsa OPH U3BECTHOM HX CEUEHHH H 3alaHHON CKODPOCTH YynhaJjsie-
MBIX HPOLYKTOB FOpPEeHUA ONPEACAALTCHA IO YPaBHEHHIO!

Gu.r.y

pn.r.yvu.nnyn

M= (18.88)

3a AMKTYIOULYI0 TOUKY IIPH pacueTe MECTHBIX U JHHEHHBIX MNOTEPb
Hamopa cjaenyeT IpHHHMaTb Haubojee YJaJeHHBIH OT BEHTarperata
KJalaH B ropsileM MNOMelleHHH:

APB&HT=APC__—APH.KJI_‘_AP)IOnv (1889)
PV}
AP=ERebo)+3| 8 —— . (18.90)
rae Apuon — JOHNOJHUTEJbHAA PAa3HOCTh NaBJeHHH B IJIOCKOCTH KJa-

[aHa, co3fgaBaeMasl BEHTHAATOPOM [Jsl YAAJeHAs TpeOyeMoro
pacxoma rasos, Ila; Ry, l,o — JHHeliHble NOTepH Hamopa Ha
i-M yuacrke, Ila.

CKOpOCTh [BHIKEHHsS! I'a30B Yepe3 ceuyeHHe K/IAallaHOB H Ia30X0J0B
H3-3a GOJbINMX THAPABJHYECKHX COMPOTHBJAEGHHH He cjaedyeT MNPHHH-
MaTb, COOTBETCTBEHHO, GoJjee 20 u 10 m/c.

VTedkn BOSAyXa uepe3 IIEAH 3aKPHITHIX KJIallaHOB U3 HEropsmux
MOMEILEHHH B CHCTEMY ALIMOYIAJIEHHSI ONPeleNsiloTCs 0 YPaBHEHHIO:

$Gy— puitsFa 1 2AD:0n (1891)

rie
AP1=APC,1—APK.KJI+APLK.ﬂ""APnom (1892)
Uy — KO3(h@HIMEHT PacxXoia Yepe3 LIEJNH KAAlaHOB; 1, — KOJH-

YeCcTBO KJANaHOB HAa OZHOM Ta3oxojJie B HEropslieM MNOMeIleHHH,
Fn — niomans ulenefi KJIaNaHOB IIPH 3aKPBITOM npoeMe, M?;
AP,, — morepM Hamopa Ha yYacTKe CeTH OT AUKTYIOIIeH TOYKH
IO MecTa MOACOEIHHEHHS Ta30Xoja H3 Heropsiuero OMeUleHHs
K MarucTpajibHOMY Ta30XO04y.
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Ipy pg=0,64 u p,=1,2 xr/mM® ypasnenne (18.91) mupunumaer
cJaeNyoIui BUL:

SGu=nF, V AP, . (18.93)

[IponsBoAUTENPHOCTD BEHTHJSATOPA ONpENeNsieTcsi N0 YypaBHEHHH
(18.73) c yuerom ypasnenun#i (18.72) u (18.75).

18.8. Pacuer nJomaayu IbLIMOYAAJAIONAX OTBEPCTHH
IJs1 NOABAJNbHLIX NMOMeUleHU

B kayecTBe ABIMOYJAJSIONIUX OTBEPCTHH IJsA MOABAJbHBIX MHOMeE-
LIeHHH Yalle BCEro HMCMOJL3YIOT OKOHHBIiE IpoeMbl. HesaapMaseMoCTh
CMEXKHBIX TOMelleHHi obecneyuBaeTcsi B TOM CJydyae, eCJiH ABEpHbIE
npoeMbl paboTalOT TOMBKO Ha NPUTOK.

Kosnuectso BO3Zyxa, MOCTYHAlOILEro B eIHHHIY BPEMEHH yepes
JABEDHBIE NPOEMLEI, ONpefensieTcsi M0 YPaBHEHHIO:

ZGH.0=MH.QF3 V Qghrp (pﬂ—'pn.r) Pa , (1894)
a pacxoj NMpOJAYKTOB TOPEHHs — [0 YPABHEHHIO:
Grry=wsFy V 2¢h9 (pu—Pur) Pury - (18.95)

C yueroM paBenctBa (18.76) MoxHO 3ammcaTh:

”'nFn V Qgh2 (pﬂ”’pn.r) Pnry = 1:1 Hn‘oFa 1/ Qgth (pn_pﬂ.r) Ps .
(18.96)
[Ipu HCHONB30BaHHE B KaYeCTBE ABIMOYAAAAIOMHX YCTPOHCTB OKOH-

HBIX NPOEMOB C NPHSIMKAMH ;= g, H pelleHHe ypaBHeHus (18.96)
OTHOCHTENbHO F, npejicraBiasiercss B ciaefyolieM Buie: '

F,=1,1F, ‘/__ET.LQ‘E_ : (18.97)
h2pn.r.y

rae h.,==0,5h,,+0,2 M - paccrosiHHe OT reoMeTpPHUECKOro IeHTPa
NPHTOYHOrO OTBEPCTHA IO IJIOCKOCTH DPaBHBIX AaBJeHHH (33ech
h;, — BEICOTA ABepHOTO mpoeMa, M), M; hy — paccTosiHue OT MJIoC-

KOCTH DaBHBIX [AaBJEHHH A0 reOMeTPHYECKOro IEHTPa OKOHHOTO
npoema, M.

I1pu 3TOM OKOHHBIN NPOEM [OJKEH NOJHOCTHIO PaBoTaTh HA IBIMO-
yAaJieHHe, T. € PacHojarateCs BHIllE IJIOCKOCTH pABHBIX JaBJeHH.
Besnnunna hy B pacuerax NpHHHMAETCs O ypaBHEHHIO:

h . hnom— (hn5+0y2)
= 2

Ilpu HeBO3MOXHOCTH O6ecHeueHHst 3(hPEKTHBHOrO ALIMOYAANEHHsT
H3 MOABAMbHBIX MOMELIEHHH Yepe3 OKOHHbIe NPOeMbl HeOOXOMUMO Ipe-
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. (18.98)

AyCMaTpHBaTh IIAXTH AbIMOyZHateHus. Ilpu stom 3a hy caenyer npu-
HHEMaTh PAacCcTOsIHHE OT IVIOCKOCTH DPaBHBIX AaBJeHMH O reoMerpuue-
CKOTO LIEHTpa ABIMOYAAJSIOUIEr0 OTBEPCTHSl C yYeTOM BBICOTHI LIAXTHI:

e
S LI1F g V hep 0 , (18.99)
Mm.n h?pu.ny

rae Fu, — miowags cedeHHs: LIAXTHL JBIMOYJAasieHus, M2 Wy, — KO-
3¢ duEeHT pacxoza.

Pacuetubie ypaBHeHust (18.97) u (18.99) nHe yuHTHIBAIOT BAHAHHE
BETPa, YTO BIOJHE JOIYCTHMO /15 MOABAJbHBIX MOMELIeHUH, HO HE MO-
I'yT MOJIHOCTBIO N'apaHTHPOBATh HE3aJBIMJIEMOCTb CMENKHBIX HOMelle-
Huil u, TeM GoJee, Bblulenexaimpx 3Taxefl. Ocolvio ONAacHOCTb NPH
M0okapax B MOJBAJbHBIX NMOMELIEHHAX IPEACTABJSAIOT CjydYad, KOrjaa
noABaJbHbie MOMELIEHHS HMelOT cOoOlleHHe ¢ BhIIeNeXaluMy 3Ta-
KaMH depes OOllHe JieCTHHYHble KJeTKH. CyIlecTBYIOHIHA B JIECTHUY-
HBIX KJETKaX TaK HasbiBaeMblH adekt NBIMOBOH TPpyOHl CIOCOGCTBYET
3aBIMJEHHIO Beero 3aanus. [109TOMYy CTPOHUTENbHBIe HOPMEL ¥ NIPaBHIA
JIOTIOJIHUTEIbHCG IPEAYCMATPUBAIOT DSAA KOHCTPYKTHBHO-IJIAHHPOBOU-
HBIX TpeBoBaHuil, 06ecneuuBAIOINHX H30JANHIO NOABAJbHHIX IOMelle-
HU#, TPH HAJMYHHU B HUX FOPICUMX MaTEPHAJOB, OT JECTHHYHBIX KJIETOK
W BHIesexamux sraxed, OxaHaxko B 3TOM ¢Jyuae BO3SMOXKHH U Jpyrue
pelleHus: co3faHue W3OBITOUHOTO AaBJEHHS BO3AyXa B o0beMax JecT-
HUYHBIX KJETOK, YTO PeraMeHTHPYeTCSl CTPOUTENbHBIMH HOPMaMH
W MpaBHJAMH IPH HaJHYHH B 3JAaHMAX TEMHBIX JECTHHYHBIX KJETOK,
anbo ysenudyeHne TpeGyeMoro nepenaja AaBJeHUH Yy DPHTOUHBIX OT-
BEDPCTHIl 32 CuUeT paspsixkKeHus B ropsileM TNOMEIeHHH A0 BeJHYHH
IPENSITCTBYIOMHX AOCTYNY HPOLYKTOB TODEHHSI B JIECTHHUHYIO KJETKY.

B szakaiouenHe HeoOGXOLHMO OTMETHTb, UTO BCe pPAaCCMOTPEHHBIE
B IJlaBe METOHbl pacyera ABIMOYAAASIOLINX YCTPOHCTB He TapaHTHPY-
I0OT B TOJIHON Mepe He3aJbiMJsIeMOCTh JIECTHHUHBIX KJeToK. [IpoTuso-
JBIMHAS 3allUTa JecTHHl o0ecrneynBaeTcss COBOKYIHOCTBIO KOHCTPYK-
THBHO-TIJTAHUPOBOUHBIX M TEeXHHUECKHX DelIeHHH.

Fnasa 19

OCOBEHHOCTH NMPOTUBOJBIMHOM 3AUIHUTHI 3JAHUH
NOBBIMIEHHOW 3TA)KHOCTH

19.1 Oco6eBHOCTM 31aHMI MOBLIMIECHHOH 9TAaXKHOCTH

Onuoft H3 XapaKTEpPHBIX TEHJEHINH COBPEMEHHOrO CTPOHTEJNbCTBA
KHJBIX M O6IIECTBEHHBIX 3JaHHU{l B KPYNHHIX ropojax fBJseTcs Aajb-
Hefllllee TOBLILIEHHE 3TaXHOCTH. ODKOHOMHUYECKas I1ejecoo0pasHOCTb
CTPOHMTENBLCTBA 3JAHUH H COODYKeHHH MOBLIIEHHOH 3TaxKHOCTH 3aBH-
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CUT OT YPOBHsI PA3BHUTHUA CTPOUTENbHOH HHAYCTPHH, CTOHMOCTH 3€Medb-
HBIX YY94CTKOB, TPeOyeMOro ypOBHS NPOTHBONOMKAPHOH 3alllUTHI, 3CTe-
THYECKHX TpeGOBaHHii H Heaoro paAa APyrux ¢akrtopos. [Ipu yBesu-
YEHHH 3Ta:KHOCTH 3J4aHHMH yBelHUHBaercs tpebyemas MNJOLaAb IO
BePTHKAJbHHE KOMMYHHKAIHH, CTOHUMOCTb JH(PTOB H CTPOHTENLHO-
MOHTaXHLIX pabor. Ilpu coBpemenHoMm ypoBHe cTpourtenscrsa B CCCP
u Tpe6OBaHHAX MNOXKApPHOH O6e30MacHOCTH HauGojiee ISKOHOMHUHBIMH
NPH3HAHH [eBATH3TaXHble goMma. [lo [NaHHBIM OT[ejda 3KOHOMHKI
UHWMIThxuanma, ctoumMocTs oflHOro MeTpa obmel mIomaid B HUX,
B CONOCTAaBHMBIX VCJOBHsiX, Ha 9% Menbiie, yeMm B 16-3TaXKHBHIX.
Hepsupass Ha 3HAUNTENBHYIO CTOUMOCTb CTPOHTEAbCTBA SHAHHEH ITOBEI-
IIeHHOH 3Ta;KHOCTH, B KPYHHBIX Iopojax OOJBIIHHCTBA CTPAH 3ITANK-
HOCTh XKMJABIX M aJMHHHCTPATHBHBIX 3JaHUH HEYKJOHHO MOBBILIAETCH.
B oraenbHBIX cIy4asix CTUMYJHPYIOWUM (aKTOPOM MONOGHOH TEHIeH-
LUK SIBJSIETCS] BBICOKAs CTOMMOCTb 3eMeJbHBIX YYacTKOB, B gpyrux —
HEOOXOHMOCTb OTPAHHYEHHSI POCTA FOPOLCKHX TEPPHTOPHH H COXpaHe-
HHsl B LEHTPE KPYMHOIO TOpoJa YYACTKOB IJis1 3€J€HH H MHeIeXOAHBIX
anneit. OIHAKO C yBeJiHUeHHEM 3TaxKHOCTH Pe3KO BO3pacTaer yrposa
OBICTPOrO pacHpOCTpPaHEHHS MOXKapa M MPOAYKTOB FOPEHHS MO 3AAHHIO,
H KakK CJeJCTBHe, yIposa XKHU3HH Jiofell. [Ipy 5TOM BO3HHKAKOT TPYAHO-
CTH He TOJIbKO B ofecleucHHH 6e30TNacHOH 3BAKYaUMH Jofel, HO H Ty-
LIeHHd ToxKapa.

B CCCP k 31aHHAM TOBBILEHHOH 3TaxKHOCTH OTHOCAT 3AaHHS
B 10 sTaxkell u Gosee. OGBUHO TPaAHHIIA MeXKAY MHOTOSTAXKHBIM 37a-
HHeM H 3JaHHeM IOBBILIEHHOH 3TaXKHOCTH COMOCTABJISETCS ¢ BHICOTOH
BBIIBHKEHUSI aBTOMEeXaHHUIeCKHX JieCTHHI. Tak Kak GOJBIIHHCTBO rap-
HH30HOB MOKAaPHOM OXPaHBI rOPOAOB HMEIOT Ha BoopykeHun 30-mert-
pPOBBIC  ABTOJIECTHHILBI, BBICOTAa OOBIYHOIO MHOTOITAKHOIO 3JaHHA
He A0MXKHA OHTH Goublie 25—30 M. [paganus spaHuil NOBHIIEHHOH
3TaXKHOCTH B PasyIHYHBIX CTPaHaxX HJAJIOCTpUpyercs Tabma. 19.1.

Ta6anua 19.1

Crpana ‘ Kpurepufi onenku
CCCP 10 staxeii u Gosee
IOrocnasus 13 sraxeli u Gojee
BeankoGpurauus 18,3 M 10 mosa BepxHero 3Taxka
Apcrpus, Iseiapusi, OPT, Typuus 22 ™ TO XKe
C U1 A 22,8 m »
Beavrus, lanus, Pymuinus 25 ™ »
IMHP, Kanana 28 ™ >
qUCCP 30 M >
Dpanuus 28 M 10 MOTONKa BEepXHero 3Taxa
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TloxkapHas omacHOCTb 3JAHHI MOBHIIUEHHON 3TaXHOCTH XapaKTepH-
3yercss OBICTPHIM pa3BHTHEM IHO0XKapa H CJI0XKHOCTBIO €ro TYHIeHHs.
PesyabTaTh HCCHAEIOBAHHH U aHAJU3 IOXKAaPOB IO3BOJIMJIH BHABHTH
XapakTepHBEe O0COGEHHOCTH Pa3BHTHS NIOXKAPOB B 3MaHUAX MOBHIUEH-
HOH 3TaxHocTd. OCHOBHBIMH HYTAMH pacIpOCTpAaHEHHs JAbiMa B HHX
SIBJISIIOTCST JIECTHHUHBIE KJAETKY, IIAXTHl JH(PTOB H APyrue BepTHKaAbHbIE
KOMMYyHuKalV4, [IpOAYKTE TOpPeHUs PacHpoCTPAHSAIOTCSA MO BePTHKAJb-
HBIM KaHajaM CO CKOPOCTbIO, npeBHulaoielt 20 M/MuH. BpeMst sagbiM-
JeHHs BePXHUX 3Taxell 31aHHA HCUHCASETCH 2—3 MHUHYTaMH H COIpO-
BOKJIAeTCs YBeJUUYeHHEM TeMIepaTyph B 06beMax JeCTHHUHBIX K/IeTOK
H waxt AuQToB. HaTypHBIE HCNIBITAHHS HOKA3a/H, YTO B TeUeHHe 5 MHUH
TeMIlepaTypa B oObeMe JIECTHHYHBIX KJEeTOK MOXKeT AOCTHYb MPH Ompe-
AeneHHblx ycioBusx 200°C, uTo mpeBHIIaeT B HECKOJBKO pas TeMIepa-
TYPY, ONACHYIO JJist KHM3HH UeJOBEKa B YCJIOBHAX NoXKapa. 3aibMieHHe
3MaHUA TAaKkKe NPOHUCXOJHUT uepe3 3a30phl U 3aKJajHble TPYOB B MEXkK-
Ay3TaXHBIX MEePEKPHITHAX, JABEPH JECTHHUHBIX KJETOK H KOPHIOPOB,
e 060pYyAOBaHHbIE YILIOTHAOIIUMHE OPOKJIaAKaMy B npuTBopax. HMcrtou-
HMKOM 3aJpIMJIeHUs 3ZaHHA MOTYT OBITh 3aropeBlliiecs KaOHHLL JHE-
toB. [lox nmeficTBHeM BBICOKOH TeMIepaTyphl almapatypa ynpabJeHHs
Judramy GHICTPO BBIXOLHT H3 CTPOS, U KaOUHBI JHOTOB BJIOKHPYIOTCSH
B wiaxtax. 3HAuHTeJbHAs BHICOTA 3[AHH{l CBf3aHA C yBEJIHYEHHEM [pO-
TSKEHHOCTH NMyTeH 3BaKyallMd B JECTHHUHBIX KJeTKax H, COOTBETCTBEH-
1o, BpeMeHHd 3Bakyanuu. [1pu sTom Bpemss, HeOOXOAHMOe AJA 3BaKya-
L#H Joaell, BO MHOTO pa3 IpeBHILJEeT BpeMs 3aAbIMJICHHS 3AaHHH UpH
BO3MOXKHOM noxape. [ToaToMy AHGTH U OOEIYHBIE JeCTHHUHBIE KJAETKH
He MoryT ofecmeunTh BaKyalHlo JIOAeld BO BpeMsa Ioxkapa . B cuay
NCHXONOTHYECKOTO (DAaKTOpa HCKAIOUAETCS TAaKXKE CaMOCTOSTe/NbHAs
3BAKyailus JoAeil N0 HapyKHBIM OTKPBITHIM JIECTHHLIAM.

Tlpu npuMeHeHHH TOPIOYHX MAaTEPHAJOB /JIg OTACIKH KODHIOPOB
H JUGTOBHIX XOJJIOB OTOHb HACTOJbKO HHTEHCHBHO DPACIPOCTPAHSIETCS
0 BEPTHKAJBHBIM KOMMYHHAKAIHAM H Yepe3 HENJIOTHOCTH MeXAyITakK-
HBIX MepeKpBITHI, UTo HoXKap AOCTHTaeT KaTacTPOQPHUECKHX pa3MepoB
JIO TIpUOHITHS MOKAPHBIX MOApasfesenHuil. TylleHde pPasBUBIUHXCS MO-
XKapoB B 3MaHHAX IOBLIIHEHHON 3TaXXHOCTH TpebyeT NpPHBIEYEHHSA
GOJIBIIOTO KOJHUECTBA CHJ W CHElNHaNbHON TEeXHHKH (aBTOJECTHHIL,
aBTOMOOHJIEH ra3oABIMO3alNTHON CJAYXKOBl, HaCOCOB BBLICOKOTO AaBJje-
Mg W T. A.). YUATEIBas OrpaHudYeHHble BO3MOXKHOCTH COBPeMeHHBIX
MPHBO3HBIX CPEACTB ClaceHus JIjAeH, MOAOOHBIe TOXKAPH CONPOBOXKIA-
foTcs  OOJBIIMM MaTepHaNbHBIM  yIiepOOM U IeCiTKaMH NOrubuinx
JoJel.

BoienepeuiicneHHble 0cO6eHHOCTH Pa3BUTHA HOXKapa U ero Nnociaen-
CTBHS 0GYCJAOBAUBAIOT HEOOGXOAUMOCTb pa3paboOTKH CHEelHAaNbHBIX Mep
110 APOTHROJBIMHON 3aliiTe 3MaHUI MOBHIIEHHON 3TAMXKHOCTH.

19.2. HanpaBJjieHHd NPOTUBOZBIMHONH 3amVTH 3XaHHN
MOBBIEHHOH ITAXKHOCTH
[NpoTusoabiMHAS 3alllUTa 3LaHHH MOBHIIEHHOH 3TajKHOCTH ofecme-
WHBAETCS NPHMEHEHHEeM MEeXAHHIECKHX CHCTEM JBIMOYHaJeHHs ¥ MOA-
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I0pa BO3AyXa B 3alllHIlaeMBIX 00beMax, a TaKXKe KOHCTPYKTHBHO-ILIA-
HUPOBOYHBIMH DELICHUSIMH, HANPABJIEHHBIME HA HU30JALUIO HCTOUHHKOR
3a/bIMJICHHS] OT CMEXHBIX 3Ta)Ke#l u nyrell sBakyauud. Cosnanue Bek-
THIAUMOHHEIMH yCTPOHCTBAMY H30BITCUHOTO NABJEEHs BO3IYXA IPeLyC
MaTpHBAETCS B JIECTHHYHBIX KJE€TKAaX H WaxTax JupToB. Heobxomu-
MOCTb NOLOGHOTO pellieHHsT OOBSICHSIETC TeM, YTO HUMKHSS YacTh JeCT-
HHYHBIX KJI€TOK H INAXT JUPTOB IPH Pg=>p, NIPAKTHUECKH BCErAa HAXO-
AHTCS IIOL paspsiKeHHEM, a 3TO CIOCOGCTBYET HHTEHCHBHOMY pacnpo
CTPAHEHHUI0 AbIM2 IO HHM B BEPXHHE 3TaXH 3MaHHH.

Bes yuera BeTpOBBIX BO3HEHCTBHH MOJOKEHHE IIOCKOCTH pPaBHBI

Aasnenuit (ITPJ]) onmpenensercs ¢ moMowsio ypaBHeHu# MaTepHaJibHO
ro 6anauca:

Guo=piF1 V 2ghi(pa—0.)pa =psF2 1V 2ghy (pu—p.)ps .
(19.1

IIpu oMHAKOBO! BO3AYXONPOHHLAEMOCTH ABEPHBIX H OKOHHbIX po-
€MOB JIeCTHRYHO! KJeTKHU

wiFy =~ poFy (19.2;
H HESHAUMTE/ILHOM OTJIHYMM 3HaYeHHH P, M p; U3 ypaBHeHus (19.1:
CJenyeT, 4TO hy & hy, T. . B HOpMAJIBHEIX YCJIOBHSAX IKCIVIyaTalHU pac
npejeneHne rpaBUTALHOHHOTO JaBJeHHSA [0 BBHICOTE JECTHHUHOH KJjer
Kd  MId MAaxTel  JHpTa CcoOTBETCTBYeT 3snwope I, NpHBexeHHO!
Ha puc. 19.1. M3 sroro caenyer, 4to u3 MOMeNICHHA, PACTOJONKEHHDI
nxe [IP]1, B JlecTHHUHbIE KJCTKH HAM WAXTH JHPTOB B HODMaJIbHHL
YCJIOBUAX OCYUIECTBIAETCA TPHTOK BO3AYXa, a NPH NOXKAPE — MPOAYK
TOB ropenust. MIHTeHCHBHOCTb ra3006MeHa YBeJHYHBAETCS C yYBeIHUEHH
€M STAXKHOCTH 3fanuit. [l HCKIIOUeHHs 3aBIM/ICHHS, IIPH BCeX npo

h
{
3
1

k,
]
|
T
]

Prc. 19.1. CxeMa pacnpenesnenis rpa-
BUTAIMOHHKX JABJAEHHR B JIGCTHHUHBLIX
KJeTKaX Y lHaXTax JuPTOB
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YuX paBHBIX YC/JIOBUAX, pacrpeleserHne U30LITOUHOTO JaB/JeHHS 303113;?
0 BBHICOTE JIECTHHYHBIX KJETOK H IIAaXT JUQPTOB NOJKHO COOTBETCT
BaTh siiope 2:

AP, =gh, (pa—ps) +ghz(ps—ps) =gh(pa—ps). (19.3)
[Mocnensee ypaBHeHHe H NMPHHATO 3a pacCuerHoe npH on%«;i?;?:;?
cOCTaBJsIOLIell HANoOpa BEHTHJAATOpA MO NPe0O/aeHHI0 Tpa raukon-
HOTrO [ABJEHHd B JIECTHHYHBIX KJIeTKax WIH maxTax qu)TilBﬁmemocm
BETCTBHH C TpeGOBaHUAMH HOPM rapaHTHPOBAHHOCTD He3al eATEMOCTH
37aHH{ TOBBILICHHON 3TaXKHOCTH 00eCIIeUHBAETCS MPH CO3/L 1 306
TOYHOrO [aBJeHHs B yPOBHe BXOJMBIX [IBeped NMepBOTO 3Taxka
0 Ila.
’ TIpaKkTHKa 3KCIyaTalUH 3AaHHH NOBbIIIEHHOH TaXKHOCTH ggg;s;
BaeT, YTO He3aJbIMJISIEMOCTb JIECTHHUHBIX KJIETOK C nognopo%T oﬁc);Bo
He MOXKeT OHITb MOJHOCTBbIO rapaHTHpoBana. IlostoMy Mp iereo
TakuX JeCTHMIL MpeiyCMaTpPUBAETCs B COYETAHHU C JECTHHLA g,eMbIMH
JNEHHBIMH OT BCeX NOMellleHUH 3JaHus TAyXUMH Jmmonenpomg o
CTeHaMy, C yCTPOACTBOM MO3TAXKHBIX BXOMOB B HHX qepe:;, HCTp}(I)ﬁC’l}]Ba
30Hy [0 GaJKOHaM, JIOJKHAM HJH rajiepesm. BapunaHTet ycTp
NOMOGHBIX JIECTHHIL NOKa3aHel Ha puc. 19.2.
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Puc. 19.2. TIpuHUMORAJIbHbE CXEMB YCTPOHCTBA  HEZaABIMAAEMBIX
JIECTHUYHEBIX KJRTOK:

a — ¢ [I03TaxKHBIM NEPEXCAOM N0 J0AKHH; 6 — BXOA B JIeCTHH‘!‘;lyl!g (I;(‘?g;}{\
yapes rajgepei; B — BXOX B JIGCTHHUHYIO KASTKY Uepes OTKPBIThIN IRLEX
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JlecTHHYHBlE KJCTKH C MO3TAXKHLIMH BXOJAMH Uepe3 HapyKHYIO 30
Hy fBASIOTCS 60Jee HaNeKHBIMH [0 NPHU3HAKY HE3a[bIMJISEMOCTH, YeM
JIECTHHYHBIE KJEeTKH ¢ HOANOpoM Bo3ayxa. [TlostoMy mpu mannuwu B 344
HHH NOBHIIUEHHO# 3TaXKHOCTH HJIH €ro CeKUHH OJHOH 5BaKYallMOHHOI}
JIECTHHIBl ee He3aZbIMJseMOCTb O0ecleuHBAETCH KOHCTPYKTHBHO-ILI:
HHDOBOYHBIMH pelIeHHSIMH C YCTPOHCTBOM IIO3TaXKHBIX BXOIOB Yep(:
HapYXKHYIO 30HY N0 OafKOHAM, JOJXKUSM WIH TajepesaM. B 3manuscx
KOpHAOPHOTO THNA gonyckaercd He Hosee 509, HesampiMgeMbIX Ject
HHYHBIX KJETOK MPOEKTHPOBATh ¢ MOANOPOM BO3AyXa. [IpH mosHOM mi
JACTHYHOM OTKase pabOThl CHCTeM MOANOPa BO3AYXa HE3aAbIMJIseMbi¢
JIeCTHHYHbIe KJeTKH ¢ MO3TaXKHBIMH BXOZAMH Yepe3 HapYKHYIO 30hLv
HCTIOJB3YIOTCH  IOMKAPHBIMH s CHAaceHHsi Jiioaed M BBeJeHHST Ch.
H CPeACTB Ha TylueHHe roxapa. HeZomycTHMBIM B 37aHHUsIX NOBHILIET:
HOW 9TaXKHOCTH SBJSIETCH YCTPOHCTBO OOBIYHBIX JIECTHHUHBIX KJETCk
B COYETaHHH C He3aAbIMJAseMbIMHd. [IPOAYKTBHI TOpPEHHs, IPOHHK: I
B cjyvae Moxapa depe3 OOBIYHBIE JECTHHUHBIE KIETKH, OJOKHPYIO
IBaKyaUHOHHBle KODHIOPHl IBIMOM, YTO HCKJIOUAeT CaMOCTOATENbHY
3BaKyallHIo Jojell H fejaer Oecrose3HOH NPOTHBOABIMHYIO 3alH1\
3MaHui.

B snamusix BricoTOf 10 sraxkelt u Gosee OJAA  VOAJNECHHS JIbIM:
W3 MO3TAaXKHBIX KOPHJIOPOB H XOJIJIOB INPEAYCMATPHBAETCH YCTPOHCTHo
IWaxT AbIMOYIaJeHHs ¢ NPHHYAUTENbHOH BHITAKKON H KJalaHaMH i
KaxzoM sTaxe. [Heo6xoaumocTs yjaaneHus AbMa U3 KOpPHAOpPA Trops
LIero 3Taxa BO3HHKAeT B HAUAJBHON CTANHH MOXKAapa, KOrja 3amojHe
HUe OKOHHBEIX IIPOEMOB B ropdlileM OMEINEeHHH ellle He paspylueHo
U CO3/laHHEM IOANODPA BO3AYXOM NPEIOTBPATHTb 3abIMJIEHHE JIECTHH !
HBIX KJeTOK W WIAXT JHPTOB HeBO3MOXKHO. Pacxon yransgeMBIxX NPOAYEH
TOB TOPEHHS, ceueHHe LIAXT W KJANAHOB JBIMOYIAJEHHUH ONPEenessi
pacueToM.

Ocoboe BHHMaHHE TPH CTPOUTENbCTBE 3JaHHUN TMOBHINEHHON 3Tam
HOCTH H IIPHEMKe UX B 3KCIIYaTallHI0 AOJXKHO obparmarbes Ha ofecrc
YeHHe Ta30HENPCHHIIAEMOCTH MEXAYITAXKHHX HepeKpuTHH. B Mecras
NpOX0Ja MHMKEHEPHbIX KOMMYHHKalUu# (TpyO OTOIJIEHHS, BEHTHJSAIH!,
BOJIONPOBOJA, KaHAAH3ANIHH, Fa30IPOBOA, MYCOPOIPOBOIA, NPOBOACH
3JIeKTPO-CTAa60TOUHBIX CeTelt W [p.) MOJNKHBEl NMPEeNyCMAaTPHUBATBCS Hi
Jle;KHble YIUIOTHEHHSI M3 HecropaeMblx MaTepHaJsoB. J[BepHble mpoeMil
Ha NYTAX BAKyalHH [OJXKHBEL 3alIUIATLCA CAMO3AKPHIBAIOIIAMIIC
TJYXAMH HAH OCTeKJEeHHEIMH apMHPOBAHHBIM CTEKJIOM OBEPBMH C Vil
JIOTHEHHBIMH NpUTBOpaMu. JIOMOJHHTENbHbIE KOHCTPYKTHBHO-IITAHHDI
BouHble TpeOoBaHHA, HaNpapJeHHEE HA YMeHbIIEHWEe WHTEHCHBHOCT:I
3anbIMJICHUS NMyTedl 3BaKyallud W BCEro 3JaHUS, OPEIbSBISIOTCA CI¢
[HaTH3HPOBAHHBIMU H BEIOMCTBEHHBIMH HOPMAaTHBHBIMH JOKYMEHTAaM 1,
PAa3JHYHBIMHM YKA32HHSIMH U peKOMeHIanuAMHU. Tak, peKoOMeHZanuu no
pacueTy BEHTUJSIHOHHBIX YCTPOHCTB TPOTHBOABIMHON 3AIIHTHL KHJIB .
ananui [8] mpennaBasoT TpeGOBAaHUS K BXOAHBIM JBEPAM KBapTH),
a TaKXe MHHAMAaJBLHOMY KOJIHYECTBY CaMO3aKphIBAIOMIUXCA ABepell H:
HyTH ABHKEHUS OT JIOO0H KBAPTHPH K JECTHHUHBIM KJIETKAM HJIH 1A
taM JUPTOB.
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B 3akiodenye HeoOXOIHMO OTMETHTb, UTO NPOTHBOJBIMHAS 3allH-
Ta 3/1aHHA MOBHIUEHHOHN STAXHOCTH oOOeCleynBaeTcs COBOKYNHOCTBIO
KOHCTPYKTHBHO-IJIAHHPOBOYHBIX PeLICHHH, HOPMHPYEMBIX Ui 3[AaHHH
0GBIYHOH 3TAXKHOCTH, U JOINOJHUTENbHHX TPeOOBAaHHH [/ 3AaHHA BHI-
coroit 10 sTaxel u 6oJiee, HapaBJeHHLIX Ha ofecledeHHe BAKyaluHu
mojel ¥ orpaHHYeHHe PasBUTHSA NOXKapa B C/ydae ero BOSHHKHOBEHHSA.
Jlononnurebable TpeGOBaHUS [0 MPOTHBOABIMHON 3allluTe 3AaHHH BHI-
cotoii 10 aTaxell u 6oJsee IpeAyCMaTpPHBAIOT:

obecleueHte He3aAbIMJIAEMOCTH JECTHHUHBIX KJI€TOK IyTeM yCTpPOH-
CTBAa MO3TaXKHBIX BXOJOB B HHX uepe3 HADYXKHYIO 30HY IO OajiKoHaM,
NOJUKHAM WM rasepesM JubGo cosfaHHeM NMOANOPA BO3AYXa B HUX IIPH
aBapUHHOH CHUTyalHH;

HNOANOp BO3AyXa B IHaxTax JHPTOB;

yiaajieHHe MPOAYKTOB FOPEHHs H3 KOPHAOPA FOPAILEro 3TaxKa,

H30JISILMIO HCTOYHHUKOB 3aBIMJIEHHS OT BbILle- U HHKEPACIOJIOXKeH-
HBIX 3TaKeil, a Takxe OyTed 5BAKyalifiH KOHCTPYKTHBHO-TJIAHHPOBOY-
HBIMH pellleHHSIMH.

OTcyTCTBHe KaKoro-aubo u3 NepeUrC,/JIeHHEBX TeXHHYCCKHX pemeﬂnﬁ
nubo HX MaJiasg CTeneHb HaAeXHOCTH CO34aeT yrposy 3aibiMJICHHS
BCcero 3AaHug npu roxape.

19.3. Pacuer moanopa BO3AYyXa B JIECTHHYHLIE KJETKH
U AndTOBbiC AXTHI

TIpu pacuere moAmnopa BO3AyXa HCXOAAT H3 ycJOBHI HaHuboJiee He-
6J1aTONPHUSATHOrO pa3BuTHA noxapa [8], a umeHHo:

Ho¥XKap BO3HHKAeT B 3MMHee BPeMs B KBapTHpPe, PACIOJIOXKEHHOH Ha
llepBOM 3TaXKe C HaBETPEHHOH CTOPOHHI 3AaHHA;

3af0NHeHHe OKOHHBIX TPOEMOB B ropsiliiell KBapTHpe PaspylleHo;

BXOJAHAs1 JABEpb TOpPsLell KBapTHPHL OTKPHTA B KOPHIOP;

HapyXKHble BXOAHBle JBepH JECTHHYHOH KJETKH pacloJoXKeHbl
¢ MOJBETPEHHON CTOPOHB 3JaHUSA U OTKPHITH AJs 3BaKyallMH Joled
(npu ABYXCTBOpUATHIX [BepsiXx B pacyeT MpHHHMAaeTcs OTKPHITOH OfHA
GoJsplIast CTBOPKA);

BCe OKOHHBIE MPOEMHEl U BHYTpeHHHE JABEPH B JECTHHUHOH KJIeTKe,
a TakXe BCe JBepH JH(PTOBLIX HIAXT 3aKPHITH;

BHeIlIHNe AaBJieHHs Ha YPOBHe BCeX JBEPHHIX NDOEMOB JIECTHHYHOM
KJeTKH H axT JUGTOB (KpoMe FOpsIlero sraxka), a Takke OKOHHBIX
IPOEMOB JIECTHUYHOH KJIeTKH NPHHUMAIOTCS PAaBHEIMH BHEIIHHM AaBJle-
HHSIM Ha 3THX YPOBHSX C NMOABETPEHHOH CTOPOHH! 3JaHHS.

Bo3iyx AOJIKEH NMOAABATHCH BEHTHJSTOPOM B BEPXHIOK 30HY JecT-
nnuHoO# Kierkd u maxt audros. Ilpn onpeneseHHd pacueTHOTO AaBJe-
HHs, HeOOXOAUMOTO IJIs1 MOAOOPA HOMEPA H THNA BEHTHJAATOpPA MO clpa-
BOYHHKAM, YUYHTHIBAIOT CJeAyIOllHe 0OCTOSITENbCTBA:

MeCTO BO3AyX03a0opa MOXKET 0Ka3aTbCsi C NOABETPEHHOH CTOPOHBI
B 30HE pa3psKeHUs;
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MpH ABHIKEHHH BO3JyXa OT MeCTa Bo3Ayxo3abopa [O BHIIYCK:
B JIECTHHUHYIO KJIETKY MJIH IHAXTY JAUPTAa, a TaAKKe 0 JeCTHHUHOHR KJeT-
Ke HJY lIaxTe JU(PTA BO3HHKAIOT THAPABJIHYECKHE CONPOTUBJIEHHUS.

KpoMe 3T0ro, BEeHTHJAATOP JOJKEH TMPeOioeTh TPaBUTALHOHHOC
JaBJeHHe, BO3HHKAIOLIee H3-3a PA3JHUHBIX 3HAUEHHH O, U Py, H CO3MATL
B VPOBHe BXOJHBIX ABepell IepBOro 3Taxa u3OLITOUHOE JaBAeHHe He Me-
Hee 20 [la.

C yueroM BHIIIEH3JI0KEHHOro TpefyeMblll Hanop BEHTHIATOPA Ompe-
AeJisteTesi M0 YPaBHEHHUIO

APBGHT:API‘p.BJS_*—ApBJ +Apmu(m)+Apc_pn.n,3y ( 19.4)

rae AP, .. — pacdyeTHoe rpaBHTAallHOHHOE [AaBJEHHE HA YPOBHE BO3-
ayxoszabopa, [la; AP,, — naBJjeHue, co3gaBaeMoe BeHTHAATOPON
Ha ypOBHE BXOJAHBIX ABepeit mepsoro 3taxa, I1a; APy xm, — moTc-
PH JAaBJeHHs MPH JABHMKEHHH BO34yXd B JIECTHHYHOH KJI€TKE HJIH
waxrte jgudra, 1Ta; AP, — MecTHble U JuHefiHbIe NOTEPH HATOP:
ceTH rascxol1oB  (Bozayxosoaon), Ila; Pg,, BETPOBOC
JaBpJeHHe ¢ IOABETPEHHOH CTOPOHBI 3AaHHA HAa YPOBHE BO3AYyX03a-
bopa, Ila;

Aprp.n.:x: ghy..’x (PH—Pu >

AN

(19.5;

h,. — BBICOTAZ OT YPOBHS 3eMJH NpPH BXOZE B JECTHHUHYIO KIETKY /¢
ypoBHS BOo3ayxozabopa, M.

J.IaBJIEHHE, cO31aBaeMO€ BEHTUATOPOM HA YPOBHE BXOIJHBIX ILBepGIu{

IepBOrO 3Taxa, ONpelesserTcss B COOTBETCTBHU C NpPHBeAeHHOH Ha
puc. 19.3 cxeMoli no ypaBHeHuU:

Apa.1=pn.1_Aprp,1+Apm (19.6)

rie Py, — BerpoBoe naBieHHe ¢ HABETPEHHOH CTOPOHBI 34aHUA Ha
ypOBHe nepsoro araxa, [1a; AP,,, — pacueTHoe rpaBHTanHOHHOE

JaBJleHHe Ha ypOBHe nepBoro staxa; AP, — HopMHpyeMoe U36HI-
ToyHoe jJaBhenue, Ila.

B ypaBHenuu (19.6) senuumHa AP, npuHuMaeTcs B COOTBETCTBHH
¢ TpeOOBAHHSAMH CTPOUTENbHHIX HOPM U npaBua pasuo#t 20 Ila. Berpo-

BOe NaBJieHHE Ha BCeX YPOBHSX ONpelessieTcsl IPH pacueTHOH CKOPOCTH
BeTpa v,

0.V 2

D B

pn; n:k

(19.7)

AsponnnaMuueckuil Kos(pHuuHeHT Kk IPUAHMAaETCs it HABETPEHHOM
cropoHsl pasHbiM 0,8, a nid moaserpenno#i — 0,6. Pacuernas ckopocTs
BeTpa onpejensieTcs 00 s3MOHpHUecKol dopmyJe:

o \/2,5 LA XN (19.8)

60+hup.l '
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F€ Vem — CKODOCTb BeTpa, OIpe/essieMas II0 HOpMaM, M/¢; hppe —
BBICOTA OT yPOBHs 3eMJIH NpH BXOJe B JECTHHYHYIO KJIETKY 10 Ce-
peauHsl i-ro aTaxa, M.

HopmaruBHasg CKOPOCTb BeTpa Vyg [pPHHUMAETCH IO taba. 7
CHuIl 2.01.01.-82 [21] xax cpeaHsas CKOPOCTb BeTpa 3a MECsl AHBApb,
HO He MeHee 5 M/C.
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Puc. 19.3. Cxema pacmpefesnesns AaBJeHuil Ha BXOAHYIO
ABeph MePBOro 2TaXKa

ITpu onpejesieHun TPaBUTAUMOHHOTO NaB/eHUs HA YPOBHE BXOAHbBIX
JBepedi MEePBOro dTaxa 3[aHHsl reOMeTpHYecKas BBICOTA hppa ¢ gOTY-
CTHMO# JJ15 MPAKTUKH TOYHOCTbIO ONpeAessieTcs KaK pacCTOsHHe 1O
BBICOTE OT YPOBHS 3€MJIH TIPH BXOJe B JIECTHHYHYIO KJIETKY 10 CepeIHHBI
BHICOTH TIEPBOTO 3TaXKa:

Aprp.1=ghnp.i (pn_pn)y (199)

Tie
fuy.0==0,5h,, 1+ Ab,, (19.10)
3nech Ah, — pasHOCTb OTMETOK 1O a0COJIIOTHOH BelduHHe MexXIy

YPOBHEM 3eMJH NPH BXOJe B JIECTHHUHYIO KJETKYy H I0JIOM Tiep-
BOTO 3Taxa, M.

Tlotepu paBJjeHus IpH ABHKEHUH BO31yXa B JIECTHHYHOA KJIeTKe
WM WaxTe AUGTA ONpeNeNsioTcs ¢ YUeTOM KOI(PPUUHEHTOB MeCTHBIX
COTpoTHBJIeHHH §:

2
pﬂvnﬂ(m)

2

Apn.x(m) = Egn.x(m)

(19.11)
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B NPaKTHYECKUX pacyeTax [8] koapduunent mecrtroro COIPOTHB-
JCHHA Mapuled A NJOMANOK JIECTHHYHOH KJIETKH B Mpexesax oOxHOro
3TaxKa NPHHUMAETCHd paBHBIM 20:

SE,=20N, (19.19)

rae N — uncso sraxedi, a 4is waxr JUMTOB HE3ABHCHMO OT 3TAXKHO-
CTH 3MaHus NpuHEMaeTcs paBHbiM 15. [pu 3ToM cropocTs BO3.y-
Xd B TOPHSOHTANLHOM CeYeHHH JIECTHUYHOH K/IETKH ONpepesisieTcs
6e3 yyera Mapiueil H NJIOLALOK:

v:l.x:Gnem/Fu,npn- (191 3)

luppasinueckoe comporuiente cetu BO3JyXOBOJOB OMNpeae/sieTcs
C YUETOM MECTHLIX H JIHHeHHbIX [I0TEPb HANOPa, 3HAUEHHS KOTOPHIX
YKasaHbl B CIpaBOYHUKAX C Y4eTOM BUIA MaTepHana, (OPMBI, AIHH
H KOHCTDYKTHBHBIX OCOOEHHOCTEH BO3LYXOBOJOB: ’

2
APy=3(Rycl,o)+2 | & £V (19.14)
rae Ry — xospduuuent munennbix NIOTePh Halopa Ha y4acTKe CeTH,
Ma/m; 1, — nauna y4acTKa CeTH, M; V; — CKOPOCTb JABHKEHNH

BO3AyXa Ha i-M yyacTKe ceTH, M/c.

Cxema pacmpejenenns naBieHuii o BHCOTe JIECTHHYHOH KJETKH
npu paboTe BEHTHJSITOpA NPHBEIEHA Ha puc. 19.4.
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Puc. 194, Cxema pacnpefesenus faBJeHHii 10 BoIcOTe JeCTHHYHOH KJAeTKH
npe pafoTe BeHTHIATOPA
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HMues gaHHble [0 HAPYXKHBIM AABJIEHHAM H paclpele/eHuIo jasiie-
HH 110 BHICOTe JIECTHHUHO! KJIETKH WM LIaxXTH JH(Ta, MOXKHO ompese-
JINTb KOJIMYECTBO BO3JyXa, NojaBaemoro seHtmisropoM. Ilepeman pas-
JIeHHH MeXAy JeCTHHYHOH KieTKofl (mwaxTol sudTa) m HapyXKHOH cpe-
oW ompelenaTcs HO YPaBHEHHIO:

Appi.zAprp.i_‘_ApB.l—*pn.iy (1915)

rae P, — BeTpoBOe AaBJieHYe C NOABETPEHHOH CTOPOHE! 34aHUA Ha BHI-
cote i-ro sraxa, [la.

Ha Beanuuny AP,, oxasbiBaeT BJausiHHe H AaBJeHHe, KOTOpOe CO-
3JaeT BEHTUJASTOD AJs KOMIEHCALMH MOTePh HANOpa MpPH [BHKEHUH
BO3/lyXa MO JIECTHUYHOH KJIeTKe MM laxTe sudra. OJHAKO B NPaKTH-
YeCKHX pacyeTax 3TOH BEJHYMHOHA NpeHeOperaioT, YTO HCKJIUYaer pe-
[IeHHe 3a/7a4Yd MeTOAOM MOCJAeJoBaTeNbHHIX NpubjankeHni. Ilpu sToM
KOJIHYECTBO BO3[AyXa, MOJABAEMOr0 B JIECTHHUHYIO KJETKY HJM LIaXTy
Jaudra, yBesuurBaioT Ha 20%:

QBeET= 192Gnenw/pﬂ- (1916)

Pacxos BO3AyXa, NOAABAEMOr0 BEHTHJASATOPOM, AOJZKEH KOMIIEHCH-
poBaTb YTE€UKH BO3[yXa uepe3 OTKDPHITHI ABEPHOH NPOeM MpPH BHIXOME
U3 necTHHUHOH KJIeTKH Gy, a TaKKe YTeUKH dYepe3 IleJH B JBepPHBIX
Gy ¥ OkOHHBIX Gy, IpoeMax Ha Bcex ITaxax:

GaexﬂzGns'l_ZGm.nBJ_'"Gm;.o.h (1917)
rne
Guo=pusFrans V 2APy 00, (19.18)
Gm.nn.i=umFm.nB.aT V QAPp,lpa 5 (1919)
Guoi=JFoor V APy: (19.20)

31€Ch gs, Wy — KOI(p(]ULHEHT pacxoa yepe3 ABepHbie IPOeMbI H Lie/H
ABepeH COOTBETCTBEHHO; Fju, — MJONlAaAb HApYMXKHOTO JBep-
HOTO MpoeMa MpH BXOJe B JIECTHHUHYIO KJIeTKy, M?%; AP, .. —
pacyeTHH# Tepenmajy JaBJeHHH MeXKAY JECTHHYHOH KJ/eTKOH
W HApYXHOW cpelo#l Ha ypoBHe Bxona B 3faHue, Ila; Fymor —
mJonaab Iienefl aBepel, COeIUHSOUIHX 00beM JIeCTHHUHBIX
KJeToK (1IaxT JUPTOB) Ha dTaxe 3JaHHUA C Pa3JHUHLIMH IIOMe-
meHusaMH, M?%, J — BO3AYXONPOHHLLAEMOCTb OKOHHBIX IPOEMOB,
kr/(c-m2-T1a%*); F,,, — nmoilajb OKOHHBIX HPOEMOB B JIECT-
HIYHOH KJETKE Ha OJHOM 3Taxke, M2

Kos¢pduuueHt pacxojpa y DpHHHMACTCA AJAS OTKPHTHIX ABEPHBIX
npoemoB paBHeM 0,64; mjs wieseft xBepell JieCTHHYHBIX Kiaetok 0,6;
nas apeped miaxrt audros 0,7. [upuHa ulenell 8 npuTBopax ABepef
JOJKHa MPHHMMAaTbhCA MakcuManabHo gonyctumoit mo 'OCTy na usro-
TOBJIEHHe J[Bepefl ¢ yueTOM H3HOCA B IIpolecce 3KCMayaTaluu. B npak-
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THYECKHX pacueTax [IJs JABepell JEeCTHHYHBIX KJETOK IMPHHUMAIOT
Om.ns=4 MM, WIAXT JUDTOB 8y z==6 MM. Bo3ayXonpoHHLAEMOCTb YIIOT-
HEHHBIX OKOHHBIX NPOEMOB NPHHHMaeTcs AJd OAMHADHBIX M CapeHHbIX
okoH paBHofi 0,0024 kr/(c-m2-T1a%%), nja ABOAHBIX pasjgesbHBIX OKOH
J=0,0016 xr/(c-m2.11a%%),

Ecan Bo3yx NPOXOJAHMT Yepe3 HeCKOJIbKO ABEPHBIX NPOEMOB, HANpPH-
Mep, uepe3 TaMOyp NpH BXOJe B JIECTHHUHYIO KJIETKY, B pacuerT INPHHH-
MaeTcs OIHH «IPUBEAEHHBIH NpoeM». DKBHBAJIEHTHAS IIOWA/lb TAKOTO
npoeMa ONpejeNsieTcs B 3aBUCHMOCTH OT HX PAacClOJIOXKEHHs 1o ypaBHe-
HuaM (18.53) mau (18.54). Ilpu oxnoii camosakphIBaIONMeHcss ABepU
H3 KOPHAOpA B JIECTHHUHYIO KJIETKY 5KBHBaJIeHTHasl INIOUIA[b MpoeMa
Ha 3Taxe oIpejessdercs HO (opMmyJe:

Fa.szm.nB+1,4' 10-4Fo‘n~ (1921)

rae F,, — ofmasa niomaip noMelweHNi Ha 0JHOM 9TaKe, U3 KOTOPBIX
IBAKYHPYIOT J1OJel yepe3 paccMaTpUBaeMbid mpoem, m2.

Ilpu o6beaunennu AByX H Gosee WAXT JUPTOB OJHUM BeCTHOO/IEM
Halnop BEeHTHJAATOpa ONpefesseTcsd Mo IaxTe, HMeloUlell HaHOoJblliee
FHApPABJIHYECKOe CONPOTUBJIEHHE, a O0MMi PacXoh BO3AyxXa — IO ypas-
HEHUIO:

Gyenr=GCua V 242 , (19.22)

rae Z — KOJHUeCTBO WIAXT JH(TOB, 06beAUHEHHBIX OAHHM BecTHOIO-
JgeM.

Kax yxaspBaloch paHee, pacyeT CHCTeM MOAIOpPA BO3JyXa BeAETCH
Ha 3UMHHH [epHOJ, TeMIepaTypa HapyXXHOH cpeibl IpHHHMAaeTcCH
3a HauboJsiee XOMOAHYIO NATHAHEBKY no Taba. 1 CHull 2.01.01-82 [21].
Temnepatypa BHyTpeHHell cpeibl IpHHUMAaeTcst paBuoi 18°C, uto coot-
BETCTBYET IJIOTHOCTH p,=1,21 kr/m3. CxeMH pacuera mapamerpoB
BEeHTarperaToB CHCTeM NMOANOPa BO3AyXa B JECTHHUHYIO KJIETKYy W Hiax-
Thl AHGTOB NPHUBEJEHE], COOTBETCTBEHHO, Ha pHC. 19.5 u 19.6. ®opmyibi
B CXeMaX pacuera JaHbl C y9eTOM DEKOMEHJOBaHHBIX 3HAUEHHH a’po-
NMHAMHYECKHX KO3(QOUIHEHTOB, KO03G(UIHEHTOB pacxoia W APYTHX
H3BeCTHBIX BeanuuH [8]. CymHocTh pacuera CBOIUTCS K ONPELENCHHIO
pacxoza Bo3ayxa M TpeGyeMOro Hamopa, cO3/laBaeMOTO BEHTATPEraToM.
[lo 3TuM xapakrepucTukaMm moj6upaeTcd THI H HOMED BEHTHJAATOPA,
MOLHOCTBE H YHCJIO 00OpPOTOB 3JEKTPOLBUrATENS.

Mpumep. Paccunrats TpebyeMblii NOANOP W PACXOA BO3AYXd, NONABAEMOrO BEHTH-
JSITOPOM B JIECTHHYHYIO KJeTKY 10-3TaKHOro KHJIOrO JOMa IpH TOXKape B 3JaHHU.
JlecTHHynast KJneTKa MMeEET eCTeCTBEHHOe OcBelueHHe. [Lolaib OKHa Ha KaXKAOM 3Ta-
XKe JecTHHYHOH KaeTkKH F . =0,568 M2 Bo03ayXompOHHNAEMOCTb OKOHHBIX HPOEMOB

J==0,0024 kr/(c-m?-T1a"%). PacueTHas TeMmepatypa HapyXHOro Bo3ayxa t,==—30°C,
€ro IJIOTHOCTb = 1,46 Kr/m% HOpMaTHBHAs CKOPOCTL BeTpa v, =05 M/c; pacueTHas
TeMIepaTypa BO3AYXa B JeCTHHUHOH KaetKe t ==18°C; ero mmotHOCTL 0, = 1,21 Kr/M%;
BbicoTa 3Taxka h =3 m; WHpuHa BXoAHBIX ABepeii 0,85 M, BBICOTA 2 M, WIHPHHA lile-
Jedl aBepefi 4 MM. AGCONIOTHAA BEJHYHHA DA3HOCTH OTMETOK MEXAY YDOBHEM 3eMJIH
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OpH BXOJe B JECTHHYHYIO KJETKy H [EOMETPHUCCKHMH LeHTpaMu ABEPHOrO npoeMa
NpH BXOJe B JECTHHYHYIO Kaetky h, =15 M, 13 JECTHHUHOH KJETKH B KOPW10p nep-
#oro sraxa h; =3 M, 10 ypoBHs BosayxosaGopa h, =33 m. [liomanp jectHHIHOH
kneTku B maaHe F =16 m? [napapinyeckoe CONPOTHBICHHE CETH AP =100 Tla.
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Puc. 19.5. CxemMa pacuera napaMeTpoB BEHTarperarta CHCTe-
MBI TIOATIOPA BO3AYXa B JECTHUYHYIO KJAETKY

Pewenne YuursiBas, 4TO pacnpejieleHne AaBjeHHil [0 BHCOTE JIECTHHYUHOH
. KJeTKH TpH paboTe BEHTHJAATOPA HMeET TPSIMOJHHeNHYI0 3aBHCHMOCTD, pacueT,
C HeJbl0 COKpallleRust apH(METHYECKHX AeHCTBUH, BelleM 1A 3TaXeH-NpelCTaBuTe/eH.

1. Tlo ypaBHeHnusiM, NpeiCTaBJeHHHIM Ha pHC. 19.5, ompeflensieM 3HAYeHHs IpaBH-
TAUMOHHOr0 AaBieHHs AP, i pacueTHOH CKOPOCTH BRTPA Vg ,; Hapy»KHbIX BeTPOBBIX

ZaBJeHHil MO BLICOTE JECTHHUHOHA KJCTKM C TNOABETPEHHOH CTODPOHH P ;i HapyNKHOro
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5
MOAMOpA BO3AyXa B LIAXTY JupTa = ; . = 2
E3 33 = ) = a s
g g = 2_ 5 5 = R o ©
u o N 3] o8 o 5 o 9
3. Onpesensiem tpeGyeMmoiil 06beMHLI PAcKOx BO3/yXa, MOJAaBaeMblil B JIECTHHY- s £ H ¥ 4 & E| = 8 5 S
HYIO KJAETKY: e %= E | i :;'3 @ =
) @ o ||
Qpenr=1,2G,,,/0,=1,2-10,9/1,46 = 8,96 m3/c.
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4. Onpegne
pellensieM MOTEPH NABJIEHHS NPH ABHXEHHH BO3AYXa MO JIECTHHHHON KJETKe:

AP, =10Np,v 2 =10-10.146.0,56=45,8 Ila,
rae

Vi u= Quenr/Fr =896/16=0,56 m/c.
5. Onpenensem Tpe6yembrit Hanop BeHTarperata:
Apseﬂ'r=Aprp.n.3+Apn.1+Apn.x+Apc_p =

o.B.3

==80,85+25-+45,84-100414,98=—266,6 Ila.

Takum
06pa3oM, s obecHeyenust HE3aAbIMJIAEMOCTH JIECTHHYHOH KJETKH Heob

XO0AUMO YCTAHOBHUThL BEHTHJS

TOP € XapaKTepPHCTHKAMHU

g He MeHee pacu :
Quenr=>32256 M3/w; AP, ~>266,6 Ia. PACTETHR, & Herino:

B
XOSM(I)Ig:»zgp;epca;cqua COTMPOTHB/IEHHE y4aCTKA CETH OT MeCTa BO3AY
a NoJa4YH BO3AyXa B 06beM J i -
3 €CTHHYHOH KJeT
HATO YCJIOBHO paBHbiM 100 IT 1
a. B npakTtuueckux pac
THIa H HOMEepa BeHTHJATOD oMbt Ao B
a 6o MpoBepKe CHCTEM
3Ty BEJHYUHY HeoOXOmHM eortin i
O PACCUUTHIBATL C Y4ETOM
MECTHHIX H
HBIX THAPABIHYECKUX CONPOTHB/IEHHH y4acTKOB BO3AYXOBOAA

cnc?epMH ;Oa;np:)qpun PacCeuky B JICCTHHUHOH KJIeTKe MeTOAMKAa pacuyera
a BO3/]lyXa HECKOJbKO OTJIHY

C aercs OT CXeMBl
cucren IpHUBEfeH-
Ho Bblcoggiieé'?}.{%QHOC;{(eKMI: pacnpenenenus HBGBITO‘IHI)IX’ JaBJeHHH

JNIeTKH 1IPpU
oy pH paGoTe BeHTArperaToB IMOKAa3aHbI
B

o Sggle clJ_IIyqae BO3LYX MOJIXKEH NMOJaBaTbCsl B BEPXHIOIO YaCTh KaxK-
x0 BeHTHJI.HTO PH rojaye BO3JyXa OT ONHOrO BeHTarperara TpeGyeMHltx
pa Hanop, Kak NMpaBHJIO, ONpeNeNdaeTcs 10 HHXKHeH 30He
’
Agw; A€1;‘A%(I;A'LIJI.K!,7 Apf‘p/j; A%z;ﬂp

AKH

H IpH-
on6ope
031yxa
JIUHEeH-

/
B — Ypobery pacceuru | fnr.

1

a 0
P
~BH;e 19.7. queMbI pacupejiefieHus  JaBJIeHHN
CTHHUHOM KJeTKe C pacceykoil npH paBore
BEHTHJIATOpA:

Sp; Iy{nﬂpﬂnyI HaJHYHN ABEPHOTO NpPOEMa B pacceyxe;, 6 —
1 UMH TJYXO#l PacCedyKH M NepexXOfa u3 OXHOMN
OHBI B IPYI'YIO N0 6aJKOHY HJIH JOLXKHH
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4 KOJHYECTBO MOLAaBAEMOr0 B JIECTHHUHYIO K/IETKY BO3AyXa — IO CyMME
yTeueK BO3JyXa uepes JBepHbIE MPOEMBI K IEIH BepXHell H HUXHel
30u. [IpH 5TOM pasMepHl H KOHCTPYKTHBHO® HCIOJHEHHE BLIXJIONHOTO
natpyOka BepXHe#d 30HBI JOJKHO 6HITb YBS3aHO C PACXOAOM BO3AYXa,
M04aBAEMOr0 B BEPXHIOK 30HY JECTHHUHOH KJCTKH TaKUM obpasom,
yTO6BL CXeMBbl pacipefelieHns H30bITOUHbIX J1AaBJEHHH COOTBETCTBOBAJH
npejAcTaBAeHHBIM Ha puc. 19.7.

19.4. Pacuer cucTeM ABIMOYJAJeHHs

Heo6x0MMMOCTh yJajeHHst [biMa W3 KOPHIOpa TOpSILero 3STaxa
BO3HMKAeT B HAUaJbHOH CTajWM NMOXKapa, KOTAa 3aNOo/JHeHHe OKOHHBIX
POEMOB B ropsilileM MOMeIeHHH ellle He PaspyLIeHo CO3JaHHEM IOA-
flopa BO3/yXa MPeJOTBPATUTD 3aAbIMJICHHE JECTHHIHEIX KJIETOK H waxt
audTOoB HeBo3MOXKHO. KosnuecTBO MPOAYKTOB TOpeHNUH, KOTOpOe Heob-
XOIHMO YAaJsiTh U3 TOPSIUIEro 3TaXKa, 3aBHCHT OT KOHKPETHOH CXeMbl
razoo6mena. B CCCP [8] mis pacuera cucreM ABIMOYAAJI€HHA B 31a-
HHSiX HOBBIIEHHON 3TAKHOCTH HPHHATH CJEAYIOLlHe HCXOAHble Npe/no-
CHIJIKH, XapaKTepH3YIOlHe CXeMy rasgobmeHa:

OKOHHBIE MPOEMBl B TOpAILeH KOMHATe He paspyLieHbl;

JBepHO# TMPOeM H3 ropsiiledl KOMHATH (kBapTHpPH) B KOPHAOp OT-
KPHIT;

[BEpHOil MPOeM, COeANHSIOMHAN JECTHHUHYIO KIETKY HIH nudTOBOH
XOJJ1 C KOPHAOPOM TOPSAIIEro 3Taxa, 3aKphiT;

ALIMOY1aJIeHHe OCYIIEeCTB/ISETCS H3 KOPU/0pA TOpAILero sTaxa.

TpunsATast cxeMa razoo6MeHa IoKasaHa Ha pHuC. 19.8.

Ins cosfaHms COOTBETCTBYIOMHX YCJOBHH 6e30MaCHOCTH NMDH TpPH-
HSITOfI cxeMe ra3oo6MeHa KOJHUeCTBO yAaJsieMBIX MNPOAYKTOB rOpEHHs
JOKHO GBITH He MeHee KOJHYeCTBa MPOLYKTOB ropeHus, MocTynaiomux

o s T

- -

R

Abeps

DMKPBIMT~_} Abecs

K peima

L

Puc. 19.8. Cxema rasoofMeHa B ABEDHOM DpO-
eMe TOPSIIero NMoMelleHHs

hag

INRENN
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;Iepes OTKDHITHIH ABEPHOH NPOEM M3 TOPSILLIEro MOMEIeHHS B KOpHIOp.
CXOsl M3 3TOrO, BHIAEUM B YaCTH ABEPHOTO NpOeMa, pabOoTalOLIero
Ha BHITAXKY (pHc. 19.9), sneMeHTapHy© miomagxy:

dF=b,,dz, (19.23)
pacnonomeHHym Ha PACCTOSHHH Z OT NJOCKOCTH PaBHBIX ﬂ,aBJIeHHﬁ.
bap

fig
Z

I nag

Fing

Puc. 19.9. Cxema k onpenene-

HHIO PacxXoia MPOAYKTOB ro-

PeHHA, TOCTYNalOUUX yepes
ZBEPHOH MPOEM B KOPHIOP

an JIHHEMHOM pacnpenesieHHH H30LITOYHOrO AaBJICHHS MO BBICOTe

ABEPHOTO NpOeMa BeCOBOH pacxo
J TPOAYKTOB TOPEHHS depe3 3 -
TapHyw miomaaky dF cocraput: P P ever

dGu.r,benstM V 2gZ (ps_pn.r.y) Pary . (1924)
O06mul
fer papen: pacxon mpoaykKToB ropeHnd, NoCTynarmwiuux B KOPHIOP, 6y—
h

Gury=but V 22(ps—~pury)pury |2°%dz,  (19.25)
HJH

2
Gu,r.y:-? anM ]/ Qgh33(ps_pn.r.y) Pory . (1926)

s OnpeleseHuss BbICOThI ABEPHOIr'o mpoeMa, pa60Tanmero Ha BBI-

Gn.r. =M Gn 0

Mpi y=M+Gy, (19.27)
M=Gﬂ-0/w03poa

ypaBuenne (19.28) npuuuMaer Bun: (19.28)

336

1
Gu.I\ =Gn.o 1 ha—— . 1929
, ( e ) (19.29)

AHa/u3 TIOCJe[Her0 ypaBHeHusi, TNpHBeNEHHHIH B maparpage 18.3
yue6HHKa, TOKA3aJ, YTO AJs MPAKTHYECKHX DPACUETOB AOMYCTHMO CJe-
LyIolllee PaBEHCTBO:

Gn.x‘.y':l,lGn‘o- (1930)

' dopmyJsia Ana ONpefesieHHs KOJHYeCTBA BO3AyXad, MNOCTYMANOMIEro

B ropslllee NOMEN[eHHe Yepe3 HUIKHIOK 4acTb ABEPHOrO Mpoema, BHIBO-
JUTCH aHAJOTHUHO ypaeHeHHio (19.26):

2 FE U —
Gp.o= Y Doxlt V 28h% 0 (05— Pury) P - (19.31)

Tlpu coBMecTHOM pelueHHu ypashennil (19.26), (19.30) u (19.31)
HMeeM:

hsspn.r.y= 1:21h3n‘opa- (1932)
M3 cxeMpl razoo6MmeHa, npeicraBieHHol Ha puc. 19.7, ciepyer 4To
hpe=hyo+h.. (19.33)
Pewas ypasuenus (19.32) n (19.33) oTHOCHTe/NbHO hi;, HMeeM:
/ Pn.r.y
— —==F 4]
h,,_..hm,/( ) 120, + ) : (19.34)

CorsacHo peKOMeHJAlHMsIM 1O pacueTy BeHTHNSLHOHHBIX YCTPOHCTB
NPOTHBOALIMHOf 3aIMTHl XKHUJBIX 3fanuil [8], TeMneparypa NpOAYKTOB
rOpEHHS y BBIXOJA M3 TOPSIIEr0 TNOMEINEHHs NPHHHMAeTCs pPaBHOH
500°C, 4TO COOTBETCTBYeT IIOTHOCTH MNpPOAYKTOB TOPEHHA Qury=
=0,457 kr/M3. TIpH Qu.y=0,457 kr/m3 u p,=1,2 kr/M® ypaBHeHHe
(19.34) mpexncraBaserca B CAeAYIOUIeM BHIE:

h,=0,6h,. (19.35)

Pemas coBMecTHO ypasHenna (19.26) u (19.35) mpm n==0,82,
p,=1,20 Kr/M3 H QPn.,=0,457 Kr/m®, moayuum:

Gury=0,66b,, V 13, . (19.36)

O6u1uii BecoBOH PaCXoj rasoB, yAajseMblX BEHTUJIATOPOM, ONpene-

asiercst ¢ yuetom 10% moacoca Bosfyxa uepes 3aKpHITEIE K/ialaHbl Abl-
MoyJaJieHusl BBIILEJeXalluX 3Taxked:

Gu.ro=Cury[140,1 (N—1)]. (19.37)

Tpebyemylo IIIOMaAb CeUeHHS MOITAXKHBIX K/NAMaHOB M UIAXTHL [bl-
MOYaJieHHsl ONPefeNSIOT IPH CKOPOCTH ABUKEHHUS NPOAYKTOB IOPEHHS
B CeueHHM Kaamana 20 M/c M maxTe AbIMOYAaJeHHA 5 M/c:
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FKJ!= G}Lr.y/ (mepn.r,k) 5 (1938)
Fm.nzGu‘r.n/ (Vm‘npn.r.n) > (1939)
TAe Vg, Vg — CKOpPOCTHb IIpOlIyKTOB FOPeHHSA B CeyeHUHU KJianaHa

M UIaXTBl  1BIMOYAA/IEHHsI  COOTBETCTBEHHO, M/C; Parxs Prrs
IIIOTHOCTE NMPOAYKTOB FOPEHHS y K/alaHa ALIMOYLANEHHS H npu
MOCTYIUICHHH K BEHTHJIATOPY COOTBETCTBEHHO, Kr/M>3.

Temneparypa nmpogykros ropenns, NOCTYNAOWHX K K/IaNaHy JEIMO-
yAaneHus, sajlaia MeTOLHKOH pacuera [8] t,,,=350°C, yTo cooTBer-
CTBYeT Pnr.=0,567 kr/m% Temnepatypy NPOAYKTOB FOPeHHs, NOCTyna-
IOIUX K BEHTHJIATOPY, ONPE/E/AIOT U3 YpaBHEHHS TEIIOBOro GasaHca:

GB.I‘.BCH.I‘.BtH.I‘.B= Gﬂ.l‘.ycl:[.l‘.yOyStrl.r.y + (‘GH,I‘.B—GH.I‘.y )Catm ( 1940)

TAe ¢, — TensoeMKocTe Bosmyxa, kIx/(xr-°C); t, — TeMIepaTypa
B TMOMEIUEHHH 10 Moxkapa, °C.

pu coru®en e, umeem:
055G ryt (Gurs—Giry) ta
GH.T.B

Ipu coBMecTHOM pelenun ypaBHenu#t (19.37) u (19.41) nonyuum:

tym 2l =OLLAOIN (19.42)
0,9+0,IN

Ilocne moacTaHOBKH MpUHATHIX 3HAYEHHH trry==500°C u t,=20°C
Gbopmyna (19.42) mpuBoxnTcs kK 6oJee IPOCTOMY BHAY:
248-4-2N

tlI.l‘.B= e T . (1943)
0,9-+0,IN

tn.r.13=

(19.41)

IMaornocts rasoB, NOCTYNaIOMIUX K BEHTUJIATODY, onpenesnsiercs no
YPaBHEHHIO

pn.na=353/(273+tn.r‘n), (1944)

a oObeMHBIH PacXol yaasseMbix BEHTHJATOPOM Ta30B — [0 ypaBHe-
HHIO

Qn.r.B=Gn.r.a/pn.r.n- (1945)

ﬂaBJIeHHe, pasBHBaeMoe BEHTHJIATOPOM, JOJIKHO OBITH pPaBHO colpo-
THBJIEHHIO CHCTEMBbI AbIMOYaJieHHd:

ApBeHT=ApK.n+APc~ (1946)

THI ¥ HOMEp BEHTHIATOPA ONPENEeSAIOTCH 10 CIIPABOYHHKAM B 3a-
BHCHMOCTH OT TpeGyeMoro pacxoia yAadsieMbiX IpOLYKTOB ropeHus
uwrs H TPeOyeMoro Hamopa AP, Cxema pacuera HapaMeTpPOB BeHT-
arperata CHCTeMHl IBHIMOY/aNeHus NpHBeneHa Ha puc. 19.10. dopmyan
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B CXeMe pacuera JaHbl ¢ yUeToM peKOMeHNOBAHHHIX SHAYCHHH nnom-(_)_-
CTH TPOAYKTOB TOPEHHS H BO3AYXa Pury=0,457 kr/m? p_._,;,.é‘_s_é
0,567 kr/m3, p,=1,2 kr/m® [8], kosp¢uuueHra pacxona M:ﬁ%_eu’ue
M APYrHX M3BeCcTHbIX BenuuuH. CjielyeT HMeTb B BHAY, YTO Tpely

’ ™ ONpeAesIOTCs

ceyenns kaanaHoB F ™ u maxr AbIMOyjpajenus FTP  ompen
NpH PEKOMEHJOBaHHBIX CKOPOCTSIX TPOAYKTOB TOpDEeHHs B CEUCHHH IO-
P == M/C
3TaMHOTO Kianana v 12 ==20 M/C i laxTe AbIMOyZRaJeHus v 15 =5wM/c,

a CONPOTHBJIEHUE KJalaHa H CeTH HPH PeaJbHBIX CKOPOCTAX Viq H Vg
B 3aBHCHMOCTH OT UX GOpPMBl H ceueHuil, MOJOOPaHHBIX MO KOHCTPYK-
THBHEIM COOOpaXKEHHSM.

Ucxodnee dannsie : Gag, 1 g, N

——

Gne g 6,66 500 h;ﬁ @
i

- <q1N-1)] ™ _ G
Eneﬁ_gnayb gin-1)] Fug= 7]/;:—?;‘—
- |F,, g~no xoHcmpysmubroim
‘PKmﬂp 0096,y I wd CO00DAKEHUTM
FKH—NU CHpUﬁUUHU.Ky ] l Uﬂ,?,ﬁ= Gﬂ?ﬁ//’ﬂ?d J
4 2
Uy =1,76 Lney ‘.Aﬁm =350,
‘L;’K/I i
2
2N Preg i
tnes= 202l 80- LR, £,)+ 2 (gLozb %)
1 1
g 3 NPTy Ty
Pret= 275+t na8 Geum K [

Puc. 19.10. CxemMa pacuera CcHCTeMbl AHIMOYAaJieHHs B 3ja-
HHUSIX MOBHIIIEHHON 3TaxKHOCTH

B npaKTHYECKUX pacuerax IJ,eJIECOO6p33HO MOJIb3OBAThCA HOMOTpaM-

Mo, mpuBefeHHo#t Ha puc. 19.11. Ona paspaborana nEnMé}gIc':r;m[)gf
K PaCueTHHIM MapaMeTpaM H CXeMe rasoo0MeHa, IPHHATOH B ,
H T03BOJIIET ONpPEAeJTHTh PAacXol NPOLYKTOB TOpDEHHS, YAAJIfeMBIX
¢ sTaxa M M3 3JlaHus B 1eJOM, C YUeTOM HOJcOoca BO3LyXa yepe3 He-
MJIOTHOCTH 3aKPHTHIX KIamaHOB, TpebyeMoe ceyeHHe MO3TAXKHHIX Kia-
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HAHOB W INAXT ABIMOyAaJjieHus. Jlas onpejeneHus 3THX MapaMeTpoB
1e00X0IMMO 3HaTh HauOOMbIIHE Pa3Mephbl OHOIO H3 JBEPHHIX M OeMPOB
COC/UHSIOMIEro XHIbe HIH pabouie HOMeHIEHHSA C KOpHILOpOMpa TaK.
Ke TaXXHOCTb 3[aHus. Ha HoMorpaMMe CTpesikaMu yKasaHa n,ocneﬂo-
BATEJPHOCTb ONpe/eseHHsT HeOOXOAHMEBIX BeJIHUHH TIPH pa3Mepax aBep-

Fuam? a‘mﬁ' Mg/u
\ -
515 - \ ;g hﬁé_jﬂM ] F Mz
T \ ] 100 A H T Ke
o T 5 | {|has= LI |
S e O et s Y P PR o1
0 Fr T ~— =] 0i— S Pr
gy I S e PPHIL ] O
L I N N e ~—~— | - .
= =l LA %
b e L s 7l | 2 = = et i v B
' ’ ] : i 101
! o W b g5,

Puc. ’
poHle nlgéll‘x Homorpamma a5 omnpejeNeHHs pacxXoia yAaAfeMblX BEHTHJATO-
POAYKTOB rOpEHHsl, CEYEHHS MO3TAXKHBIX KMANAHOB W INAXT AEIMOYHaJe-
HMA B 3[JaHHAX NMOBBIIEHHON 3TaXXHOCTH:
. :

(Qr!m.y; FH.TK) =1 (hun; b;ua); 2— (Qn.r_s; F“UI) =f2(N)

fmro npoema b Xh,,=1,2 M X 2,1 M B 15-3TaKHOM 31aHUH ITpu
;KT:M6pacxon OPOAYKTOB rOPeHHs], YAAJAAeMBIX C TOPAULErC 3Taxa, 10J-

H ObITE He MeHee 15000 M3/u, ceueHHe HOITAXKHOTO KJAANaHA IBIMO-
yAanenus He MeHee 0,2 M2, a waxTel abiMoymasdedus 1,2 M. OOuuuit
pacxon I;pO,IIy'KTOB TOpeHHUs], YIaasieMBIX BeHTmmopc;M COCTaBHT
22000 m3/u. HomorpaMma He faeT pacxXoxkAeHHH C pesyan’aTaMH ac-
uera. BMecre ¢ TeMm, misi ompeiesieHHs THIIA M HOMepa BeHTaneIPaTa
Heo0X0JHMO pacmosiaraTh JAaHHBIMH, XapaKTePH3YIOIHMH CONPOTHBIIE-
HHe ceTH JpIMoynanennss. OHO onpefensercs MO HU3BECTHHIM GopMynaaM
C YYeTOM MECTHBIX H JIMHeHHBIX NMOTePb HAllopa YY4acTKOB CETH. ’

19.5. TpeGoBaHua K PasMelleHHI0 M KOHCTPYKTHBHOMY
HCMOJHEHUI0O MEXAHHYECKMX CHCTEM MPOTHBOALIMHON 3aL(UTHI

K MEXaHMNYEeCKHM CHCTeMaM MPOTHBOABIMHOK 3aIMTH 3/1aHH# TOBHI-
INEeHHOH 9TaXKHOCTH OTHOCAT CHCTeMHl MOANOpPA BO3AYXa B JECTHUYHBIX
KIeTKax U WAaxXTaX JU(TOB, a TaKKe CHCTEMBI AbIMOYAadeHus. Ecau He-
3aILIMJIS1EMOCTD IIAXT JUMPTOB MOXKeT GHITh 0Oecnevyena TObKO co3ja-
HHEM B HHX H3OLITOUHOTO JAaBJIeHHS BO3/AyXa, TO He3aAbIMJIeMOCTb
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JeCTHUUHbIX KJETOK ofecleddBaeTcs Kak CHCTEMOH MoAnopa BO3lyXa,
Tak U YCTPOMCTBOM MO3TaXHBIX BXOJ0B B HHX 4EpE3 HApYKHYIO 30HY
10 GaJKOHaM, JOMKHAM HiH ranepesaM. C TOUKH 3peHUA 0K apHOK
Ge30aCHOCTH NOC/IEHKH BapHaHT siBjseTcs 0ojee HAAECHHBIM H IPEA-
HOYTHTEJIbHBIM. DTO 00CTOATENbCTBO YUUTHIBACTCS TpefOoBaHUAMHU CTPO-
WTeNbHbiX HOPM M MpaBua. Tak, B JKHABIX 3JaHUAX CEKIHOHHOTO TUna
Wil B OGIIEKUTHSX H KBAPTHPHBIX JOMaX KOPHAOPHOTO H rajepeldoro
THROB BbICOTOl 10 5Takell u Gojee ¢ KUJIOH IJIOWAMBIO B KaXKIOM
sTa)ke JoMa WAH cekuuu He Gonee 300 M? fomycKaeTcs NMpelycMaTpu-
BaThb OJIHY JECTHHUHYIO KJeTKy. HesalpMaseMOCTD ee obecneurBaeTcs
YCTPORCTBOM NMO3TaMXKHBIX BXOAOB ¢ ABEPbMH Uepes JOLKHH wi 6ajKo-
bl EcTecTBeHHO, 4TO OJiHA JECTHHYHAS KieTKa He MOXKET rapaHTHpO-
BaTh B MOJHOI Mepe 3BaKyaluio JIJedl U3 3[1aHHU. B stoM cayuae
HOPMBI DErJiaMeHTHPYIOT yCTPOHCTBO B AOMaXx CeKI{HOHHOTO THIA AJs
Bcex KBapTHp, PACIHOJIOXKEHHBIX Ha IIECTOM STaxe H BbHILIE, 6aJKOHOB
WM JOIAKHI ¢ TPOCTEHKAMH LIMPHHOH He MeHee 1,2 M, a B jomMax Ko-
pHAOPHOTO THIa — GANKOHOB NO TOpUAM KOpHAOpa, COe/IiHeHHbIX Ha-
pYKHBIMH JIECTHHIAMH 110 OTMETKH TOJa NATOro s7axa B KBapTHPHBIX
qoMax H 10 OTMETKH [oJia BTCPOro 3Taxa B O0OLIEKUTHAX.

[pu xusof miomay B 3TaxKe Gosee 300 M2 obuiue KOPUIOPH HJIH
raJjepey NOJKHBl HMETb BEIXOJBI HE MEHEe ueM Ha 1BE He3ajpIMJseMble
JIeCTHHIbL. B OfHY ¥3 JEeCTHHUHBIX KJETOK JOIyCKaeTc:d yCTPOHCTBO
105TaKHbIX BXOAOB M3 KOPHIOPOB. ITa JeCTHHUHAd KJETKa JOJKHA
GbiTh pasjesieHa B cepeluHe BBHICOTH 3[aHHSA HA BHICOTY sTaxKka Hecro-
paeMoil CTEHKOH ¢ Npe/eioM orHecrofikoct He Meree 0,75 u u obecre-
yena MoOANOpoM Bo3nyxa. CyHIHOCTb BbILIEH3JIOKEHHBIX HOPMaTHBHbIX
OJIOMKEHHH WIJocTpupyercst Ha puc. 19.12.

Ns6uiTounoe naB/ieHHe BO3AyXa, CO3JaBaeMOe CHCTEMaMH MOANOpa
B JeCTHAUYHBIX KJAeTKax M IaxrTax JHQTOB, AOJNKHO MpEnATCTBOBATH
[OCTYIJICHHIO B HUX MPOAYKTOB TOpEHHA. dro obecneuuBaercs NpH
cOBIOJleHHH pacueTHHIX YCJIOBHH, COTJIaCHO KOTOPBIM BCE JiBepHbIe
IpoeMbl I1aXT JAGTOB H JECTHHYHBIX KJETOK, 34 HCKJIOUEHHEM HapyxK-
HOH BXOAHON ABEpPH B JIECTHHUHYIO KJETKY, 3aKpHITHL. KpaTtkoBpeMeH-
HOe OTKpHIBaHHe JBEPHBIX TPOEMOB B IEpHOJ SBAKyaLHH JIOeH KOM-
MeHCHPYETCH yCTPOMCTBOM AOMOJNHHTEJBHOIO KOJIHHECTBA JaBepell Ha
myTAax 3BaKyanuu. B COOTBETCTBHH C PEKOMEHJAIUAMH TO pacuery
BEeHTHJISHHOHHBIX YCTPOHCTB NPOTUBOABIMHOH 3aILHTHI spanuit [8] Ha
NyTH NBUIKEHHS OT 06O KBapTHPEI K JIECTHHYHON KJeTKe JOJIXKHO
6LITh He MeHee IBYX CaMO3aKDBHIBAOLIHXCH ABepell ¢ YIJIOTHEHUAMH
B NPUTBOPAX, He CUMTAs KBAPTHUPHBIX asepefi. Ha nyrtd JABHXKEHHS
oT 1060l KBapTHPH K HIaXTaM JHQTOB NO/XKHA npeaycMaTpHBaTbHCA
oZHA caMoO3aKpblBawllasica [Bepb € YIIOTHEHHBIMU PUTBOPAMH,
He cuuTasi ABepel MaxT JUGTOB H KBAPTHD. Bxoaubie 1Bepu KBapTHP
TAKIKe A0JKHBl HMEeTh YIJIOTHeHHe B NIPUTBOpPAX. CaMO03aKpHIBAIOIILHECS
ABEPH HOJIKHBI OBITH TJAYXHMH HJH OCTEKJIEHbI apMHPOBAHHBIM CTCK-
JIOM M OTKPBIBATHCA TOJIBKO B CTOPOHY JECTHHUHON KJAETKH WJIH JHPTO-
Boro xonna. Iogo6HOe pellieHHe CIIOCOOCTBYET OOeCreueHnio HOpMab-
HOro pUTMa /ABIMKEHHs JIOJeil MpH 3Bakyalllu U3 SAaHHA, a Takxe
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YIVIOTHEHHIO Lieflelt B HPUTBOPAX NPH HAJHYHH H3OGBITOYHOTO 1aBJIEHHS
B JICCTHHYHBIX K/IETKaX M WaxTax JuQToB. [TocienHee 06CTOATENBCTBO
H€ TO3BOJIAET HA NMYTAX 5BAaKyalHH B 3[aHUAX MOBHIIEHHON 3TaKHOCTH
IPeiyCMaTPUBATL ABEPH HA KAYAIOUHXCS METJISAX, OTKPHIBAIOLIHECS Ha
ABC CTOPOHBL. B03jyx RoJKeH NMOAaBAaTbCst BEHTHIATOPOM B BEPXHIOID

r 4 . ! >12m
[ TN ,
Kb. 2 == Kb.1 N
| ™
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7 \
J 7
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Puc. 19.12. Cxempl pasMelleHns He3afbIMISIEMBX JIECTHHUHBIX Kiie-
TOK B XKUJBIX 3LaHHAX:

4 — B lOMax CCKUHOHHOFO THIa; 6 — B JOMax KODHIAOPHOTO TiHlla ¢ KHJIOH
ggc?mzigbro Ha 3Taxe Jo 300 M% B — NpH KUJIOH IJICIajid Ha dTaxe Gojee
M% 1 -~ BO3AylIHAs 30H2; 2 -~ GaJKOH-<OTCTOHHHK», 3 — HAPYXKHAaSA

JeCTHHUA; 4 — JIGCTHUYHAA KJeTKa ¢ MOARIIOPOM BO3ZYyXa

342

30HY JIECTHHYHOH KJeTKH H wWwaxTt Juros. Iloanmop Bosayxa B ILIaXThi
AUQTOB He IpeAyCMaTPHBaETCA TONbKO B TOM Cjlyuae, €C/id ABEpPH Ju-
TOB BHIXOAAT B JIECTHHUHYIO KjeTKy. B 3ToM ciydae IOANOp BO3AyXa
CO3/Ia€TCs TOJIbKO B JIECTHHYHO KJIeTKe C YUeTOM yTeueK BO3AyXa uepes
APOEMEBl H IeNH JeCTHHYHO-TH(TOBOro y3ja B CMeXHble IMOMelLleHHs
H Hapyxky. B sakmaoueHue ciejyeT OTMeTHTb, UYTO HAJEKHOCTb ME€XaHH-
9eCKHX CHCTEM MOANOpa BO3LyxXa 3aBHCHT He TOJBKO OT ee paboTOCHO-
COGHOCTH W COOTBETCTBHSI BEHTArpPEraToB pacCuUeTHLIM MHapaMeTpaM,
HO H OT 3KCIIyaTanuu 3fauus B nejgoM. Ocoboe BHHMaHHe ClelyeT
obpaiiaTh HAa HaJuuMe U HCIPaBHOE COCTOSHME NOBOAYHKOB AJIsl CaMO-
3aKpHIBaHWSl JBeped Ha MyTAX 5BaKyallUH, B JIECTHHYHBIX KJETKaXx
H auTOBHIX xoJuax. IlpoBepka pab0oTOCHOCOGHOCTH CHCTEM HOAOOpa
BO3/lyXa B NePHOJ NMPHEMKHN 3aKOHUEHHOTO CTPOHTEJIbCTBOM O0O0DBeKTa
au60 BO BpeMsl €ro 3KCIIyaTaldy OCYLIEeCTBASETCA HPH BKJIOUEHHOH
cHCTEeMe 3aMepOM H3OBITOYHBIX JABJEHHIl B MEepBOM 3TaxKe IHAXT JHO-
TOB HJIH JIECTHHUHBIX KJETOK HPH OTKPBHITOH HADYXKHOH BXOJHOH IBEPH
B JIECTHHUHYIO KJIeTKy. TpeOyeMbifl Nepenaja AaBJeHHA MeXAy 3all-
uraeMbiM 06beMOM H HAPYXHOH cpeloH onpele/sieTcs N0 yPaBHEHHIO
(19.15). [nsg nsMepeHUs AaBjieHHH DEKOMeHJyeTCs MHKPOMaHOMETp
turta MKB-250.

[Ipu mpoBepke cucreMm AbIMOYJaJjieHus cjelyeT oOpaTHThL BHHUMaHHe
Ha COOTBETCTBHE KOJHYECTBA LHAXT ALIMOYJajeHHd TpeGOBaHUAM HODM
¥ pexoMeHjanuii. B KHABIX 3[aHHAX KOPDHAOPHOTO THNA KOJHUECTBO
LIaXT ABIMOYJaJIeHHst IPUHUMAeTCs U3 pacueTa OJHa lIaxTa Ha OAHH
OTCEK Kopuaopa AanHoll He 6osee 30 M, npuueM paguyc 0OCAYXKHBAHHUS
He gosixken npeseimath 20 M. Kopuaops anuHo#t 60 M u GoJqee pasjie-
JISIIOTCA TepPEeropofKaMu ¢ caMo3akpHBawiuMucsa IBepsiMH. [lepero-
POIKH JOJIXKHBI BHITIOJNHATHCS H3 HECTOpaeMBbIX MaTepHaJIoB C HpeAesoM
orgecTofixocTH He Menee (0,75 u.

CucTeMa [BIMOYAaJeHHusl BKJKUAeT LIaxTy, NMOITa)KHBE KiamaHhl
u Benrarperat. Ee nmpuHLuNManbHas cxeMa NokasaHa Ha puc. 19.13.
B cucreMe abIMOyZaJieHHsi OCeBBle BEHTH/JIATOPH], a TaKXe 3alOpHO-
peryaupyoniie ycTpoiicTBa Ha TpaKTe AbIMOYAaJeHHd YCTaHaBJIHBAThb
He gonyckaerTcs. [IpH KOHCTPYHPOBaHHH CHCTEMB! ABIMOYAa/JeHHST OT-
naercs npeanouTeHHe daxkeabHOMY BhIOGpOCY. BaanMHoe pacnofioxenyde
MecT BHIOPOCA NPOAYKTOB rOpeHHs M BO34yxo3abopa MOMKHO HCKJIO-
4yaTh NOMAajaHde AbIMa B CHCTEMY IHoAmopa. ITO rapaHTHpYyeTcs UpH
PACNoJIOXKEeHUH BEHTHJIATOPOB IOANOpPAa U ABIMOYAAJIEHUA B OTAEJbHBIX
KaMepax, a TaKXKe CKOPOCThIO JABHIKEHHs ra3oB MpH (aKeabHOM BHIOGDPO-
ce, KOTopas J0JKHA COCTaBJATh He MeHee 20 M/c.

C 1eNbio CHUIKEHUS IyMa, BO3HHKAIOIIEro NpH paboTe BHITAMKHOTO
U MPHTOYHOTO BEHTH/ISITOPOB, IHpelycMaTpHBalOT YCTAaHOBKY Iepen
HHEMHM MATKHX LIYMONOIJIOMIAIONINX BCTABOK H3 6Pe3eHTOBOH H/AH APY-
rofl TKaHW, He PACCUYHTAHHON Ha paboTy B YCAOBHAX BHICOKHMX TeMIlepa-
typ. Ilpu moxape ynajnsiemble uepe3 KaHaJ NPOAYKTHI TOPEHHS paspy-
LIAIOT MSFKYH BCTaBKy, UTO MPHBOJHUT K OTKa3y B paboTe CHCTEMBI
IBIMOyJajieHus. B KauecTBe MAaTepHasoOB [/ MATKOH BCTABKH MOXKHO
PEKOMEHI0BATh acGeCTOBYIO HJIW KpeMHe3eMHYI0 TKaub. st yMeHblle-
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Husi HHQUIABTPANUU MeXAy ABYMA CJOSIMH TKaHH MpPOKJIafblBaerTcs
¢oabra.

Ocobvle TpeGoBaHUs NMPeIbABJSIOTCS TaKXKe K MO3TAaXKHBIM KJjama-
HaM. OHH JOJIKHBl ObITb JOCTATOYHO epMETHYHBI U HaJeXAH B paboTe
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Puc. 19.13. Cxema gpiMOyAajleHHs B 3JaHHAX
HOBBIILEHHOH 3TaKHOCTH:

| — ropsAumee noMmelleHue; 2 -— KCPHAOP; 3 -— nrax-
Ta, 4 — f03TaKHble KJjanaHbl; 5 -— WYMOINOTJOLIA0-
uiad BCTaBKa; 6 — BeHTarperar

Opy BBICOKUX TeMmmeparypax. B syulllefl cremern 3TM TpeGOBaHHAM

orpevaer knanan tHna KJII1. Cxema ero ycrpoiictBa npusejsena Ha
puc. 19.14.

[na npubeneHus: ero B AefiCTBHe HAaJ0 MOJATh HaNpsKeHHe Ha
3/71€KTPOMAarHUTHEIA NPUBOL 5, KOTOpPHIi, BBITA/KUBasA INTOK 3 BBepX,
0CBOOOKAAeT OT 3aleNNIeHHs 3aleNky 6 ¢ KplokoM Kaanana 8. Knanan
NMOJ NeHCTBUEM pas3pekeHHst, C03/aBaeMOT0 BEHTHJIATOPOM B lHaXTe
ABIMOY1a/IeHHsA, OTKHABIBACTCS B 1LiaXTy U NPONYCKaeT B Hee MPOAYKTHI
ropenns. s npuBeeHUs KJalaHa B A€KYPHBIH DPEXKHM JOCTATOUHO
OTKDBITL pelleTKy / ¥ HaTsKeHHeM Tpoca 7/ BBECTH B 3alleljeHHe KPIOK
kjaanasa 8 c sameakoil 6. [TosTaxHele KnanaHbl B KOPHAOPAX AOJKHbI
pacmosaaratbcs BHIIIE ABEPHBIX NPOEMOB,
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CoOTBETCTBYIOIIMe TPeOOBAHHS IPelbABAAIOTCA H K LIaxTaM ,u.bmor;
yaanenus. OHH JOJKHBl BBIIONHATLCA U3 HeCcropaeMHx MaTepﬂago;l
W COXpaHATb TePMETHYHOCTb IpH BO3JACHCTBHH IPOLYKTOB rope n_
B TeueHue oaHoro yaca. COOTBETCTBHE CHCTEMEl DACUETHHIM napaMer
paM TpoBepsieTCsi NP BKJIIOYEHHOH —CHCTEME Hsmepeﬁne}l\} p;cx;:gg
BO3JyXa B CeueHHH JHIMOBOTO KjalaHa Ha NEpBOM STaxe. pe Bgenaﬂa
0GbEMHHIl PAcXol BO3AYyXa depes CeueHue TOITAKHOTO  Ki
onpenenserca U3 ypaBHEHUS (19.36):

Qn»"-y=0766bnﬁ V—.HS—J;B_ /pn.r.u- (1947)

Tpe6yemasi CKOPOCTh ABHKeHHs BO3JyXa B CEUeHHH KJaamaHa ofpe-
JejsieTcsi MO yPaBHEHHIO:

Vap=0,66D,5 V' 15 /(FuPurx)- (19.48)

TIpH purx==0,567 kr/mM® ypaBHeHue (19.48) mprHEMAeT CJie/LyIOLLHHA
BHI:

Vap=1,16b,, V' 130 /Fi (19.49)

dakTHyecKass CKOPOCTb ABHIKEHHS BO3JyXa B CEYEHHH KJaanaHa Vg
HaMepaercs AHEMOMETPOM. Paboune xapakTepHCTHKH BEHTHJATOPA,
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Puc. 19.14. CxeMma KJamnaHa [AbIMOBOIO NO3TAXHOTO (KAII):
a — KJanaH 3aKpbiT; O — KJaaliad OTKPDIT; | -—— pewerka (cerka); 2 — Kop-

nyc; 3 — wWToK; 4 — Kaalan; 5 — SJACKTPOMATHHTHBII MPUBOJ; © — 3alLeNKa;
’ 7 — Tpoc; 8 — KPIOK

345



CeyeHHs MO3TAXKHBIX KJANaHOB H IIAXThl JBIMOYIAJeHHS OTBeYaioT
Tpe6oBaHUsIM 0Ge30IaCHOCTH, eCJIH:

Vp=Vap. (19.50)

Pemaroniee 3HayeHne HMeeT CBOEBPEMEHHOE BKJIOYEHHE CHCTEM
NPOTHBOAKIMHOA 3aUIUTHl NpH noxape. OHH  JOJXKHBI BRJIOYATHCSI
ABTOMATHYECKH OT TIOKADHBIX H3BelllaTesei — TeNJOBHX JaTYHKOE.
yCTAHABJHUBAEMBIX B HNPHXOKHX KBAPTHP U TIOCTHHUYHBIX HOMEPOB.
koMHartax obmexutuit. Ilpu cpabarbiBanny AaTydKa B MKad aBTOMu-
THKYW yOpasJleHds] NOCTyIaeT COOTBETCTBYIOUIHHA CHI'HAJM, BRJKYAIOTCS
B pabOTy BCE UCTIOJTHUTENbHBIE Y3/l CUCTEMbl IPOTHBOABIMHON 3aUIHTEI,
OTKpPBIBAETCH KJAMNaH TOTO 3Ta)Ka, rje IPOU30LIo 3aropaHue. Kpome
ABTOMATHUECKOTO pexXHMa paboTH CHCTEMB IPOTHBOABIMHON 3aLHUTH,
ApeRyCMaTpHBAeTCsl DYYHOH AMCTAHUHMOHHBIA MYCK CHCTEMBI OT 3TAXK
HbIX KHONOK B HHIIAX IOKAPHBIX KpaHOB, a TaKXe MeCTHOe ONpofoBa-
xe 000PYNOBAHUSI CHCTEMb HPOTUBOABIMHON 3aIIUTHI ¢ MECTHBIX Il
TOB YN paBJieHHs, PAcloJaraeMblX V BeHTArperatos.

HanexHas paboTa cucTeMBl HPOTHBOABIMHON 3alUTHI B YCIOBHSIX
sKcnayartaguy obecneunBaercsl IPABUJBHOH OpraHH3aliHel TeXHHIECKO
ro obcayxusanus. OHO OCYIIECTBJsIETCS CNENUASH3HPOBAHHBIMH MO -
pasjeneHusiMmy (ynpasjeHHeM, HeXOM, YUaCTKOM U IAp.) TP XKUJIHLLHO
SKCAAYATAIHOHHBIX OPTAHH3AUUNAX, YKOMIIJIEKTOBAHHBIMH CIEIKaMHCTa -
Mil TIO 3/1eKTPooGOPYLOBAHNIO, YCTAHOBKAM BEHTHJASIHH, npubopax
ABTOMATHKH H MOXKapHOH CHTHAAW3alu#, Jubo Clenuanu3ipoOBaARHBIMI
OpraiuzauMsMe no porosopy. IlepenapaeMble cHEUHATH3UPOBAHHON
OpPraHH3anyi Ha TeXHHUeCKoe o0CnyXKUBaHVe CHCTEMBI POTHBOABIMHOI!
3ALKTH OCTAITCA Ha GajiaHce npeANpHATHS UK KUJIRIIHO-9KCIIyaTa-
UHOHHOH KOHTOPB. PYyKOBOAUTEIb NPEANPHATHS WK XKHIHIIHG-IKCITIY
aTauMOHHOH OpPTraHH3anMH HasHayaeT NPHKa30M H3 UHCJHA HHEKEHEDHO-
TeXHHYeCKHX paOOTHHKOB OTBETCTBEHHOE JHIO 32 3KCILIYATalHI0 aBTO
MAaTHYECKHX CHCTEM MNPOTHBOABIMHOM 3awmiuThl. Hanunuue poroBopa Ha
BbITIOJIHERHE PabOT M0 TEeXHUUECKOMY OOCAYKHBAHHIO CHCTEM HMPOTHBO-
IBIMHOH 3aH1UTHl CHeNHa/M3UPOBAHHOA OpraHunzanueil He CHUMAaeT OT-
BETCTBEHHOCTH ¢ PYKOBOJAHTEJ S TIPEANPUATHS 32 SKCIIYATALMIO CUCTEM
NPOTHBOABIMHOM 3aiuuTH. I1puGopH H obopyIoBaHMe aBTOMATHYECKHN
CHCTEM TIPOTHBOJBIMHON 3aLUKTHl JAOJKHEL ObITh MOCTOSIHHO MOAKJIIOYE-
HBl K YCTOUHUKY 3JICKTPOIUTAHHUA H JOJKHBI HAXOJAUTbCS BCeria B pa
foueM cocTtoaHMU. B nmepuon mpoBeleHHs paboT N0 MAAHOBO-Npeny
NpefUTEeNbHOMY H KallUTaJ bHOMY PEMOHTY NPHOOpPOB H 06OpYyAOBaHHS
CUCTEM NPOTHBOABIMHOHN 3alIHTHl PYKOBOZHTeNb NPEeANpHATHS 0053aH
ofecrmeynTh CBOUMH CHJaMH TOXKapHYW 06e30MacHOCTb 3[aHHA, NOCTa-
BHB 00 2TOM B H3BECTHOCTb OpPraHbl MOXKAapHOTO HAL30DA.

TexHnyeckoe o0CAyKHBAHUE CHCTEM MPOTHBOABIMHON 3aIUTH CKJa-
JIbIBaeTCs M3 exeHeleJbHBIX IIPOBEpPOK, eXeMeCAUHBIX, eXKEeKBapTa.b
HBIX U eXEerofHbiX NpodHIaKTHYECKHX paboTr, NMPOBOZUMBIX OOCHYKii-
Bawlecld opranusauuell mo rpaduKy, CONNI2COBAHHOMY C 3aKa3YMKOM

B COOTBETCTBHH C TepeuHeM perjaMeHTHHIX pa6or. ExeHedeabHbic
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NpOBEpKH NPOBOAATCHA OGCJIY)KI/IBaIOI.lLI/IM nepCcoHa oM NpeANDHATHSA IO
PYKOBOACTBOM H KOHTPOJIEM JIHILA, OTBETCTBEHHOI0O 3a 3KCOJAYaTailHlo
CHCTEM HpOTHBOILbIMHOﬁ 3aIHUTHIL.

Tlpu ocMoTpax NmpOBepSIIOTCA:

3aMKH U IJIOMGH Ha IIHTAaX 3JeKTPONHTAHHA H aBTOMaTHKH B MO-
JKApHBIX HUIAX;

3ANUTHEE OCTEKJEHHST HA PYUHBIX MOXKAapHBIX U3BeLlaTeNsiX,

3aKpHITOE NOJIOXKEHHEe MO3TaxHBIX ABIMOBBIX KJallaHOB;

NpHEeMHEE 3aCJOHKH BEHTHJSATOPOB B 3HMHEE BpeMs;

IJOTHOCTL 3aKphITHS JBepell, AHPTOBEIX XOJJIOB H JIECTHHUHBIX
KJIETOK;

cocrosinue NpubopoB H 0OOPYNOBaHHUS,

rOTOBHOCTb CHCTEMBL K pafoTe MHyTeM KPAaTKOBPEMeHHOro IycKa
(Ha 3-—5 MHH) OT KHONKH Ha 5Taxke 3[4aHHs.

B cayyae o6HapyKeHHs HENOJIAOK [PH eXKeHejleJbHbIX NPOBEPKaxX
BHI3bIBAETCS PEMOHTHBIA HMepcoHaJ jAJs YCTPAHeHHs! HEHCIPaBHOCTEH.
Bce pabothi, BHIIOJMHAEMBIE IPH PeMOHTaX, QHKCHPYIOTCS B CHEHHab-
HOM XypHaje, Bojiee oapobHble CBeNeHHS MO 3KCIVIyaTalHH CHCTEM
NPOTHBOABIMHON 3AMIMTHL COAEPKATCH B MHCTPYKUHH 1O Ha/laike, pe-
MOHTY M IKCIJIyaTalHu aBTOMATHUECKHX CHCTEM NDOTHBOJABIMHOH 3a-
ILHTH B XKHJABIX 31aHHAK TOBLILIEHHON 3TaXKHOCTH.



Paspen V

OCOBEHHOCTH NPOTUBONO)XAPHOM 3AIIUTDHI
JXHUBOTHOBOANYECKHX KOMIIJIEKCOB

B Hacrosillee BpeMsi Pa3BHTHIO CEJbCKOTO X034HCTBa CTpaHHl yje-
JgeTcs cepbe3Hoe BHHMaHHe. KauecTBeHHO OGHOBJEHA MaTepHaJbLHO-
TeXHHUYecKasr 6a3a ceJbCcKOro xossfictsa. PasBuBaioTcs BEICOKOd(dek-
THBHBlE MeXKXO3dHCTBeHHBle M arpoNpOMBIIUJIeHHBle IpeNIpHATHS
u o0befAHHeHHs. BBOAATCA B JefiCTBHe cHellHaJH3UPOBAHHBIE KHBOTHO-
BOJUeCKHe KOMIUJIEKChl M KpyIHble HATHIe(habpUKH ¢ HPOMEILITEHHON
TeXHOJIOTHEH NpPOu3BoACcTBa, Bee 3T0 mo3BoJsugao 3a mociefnue 20 jer
IOYTH B ABA pasa YBEJHUHUTb NPOU3BOAHTENBHOCTb TPYAa B KOJIX03aX
H COBXO03aX.

Opanako cenbcKoe XO3SHCTBO elle OTCTaeT OT OOUIHX TEMIOB pas-
BHTHS HapOAHOTO X03AHCTBa CTPaHH, B 4acTHOCTH, B HeZOCTATOYHOM
KOJIHYeCTBe NMPOHU3BOASATCH NPOAYKTH KHUBOTHOBOJCTBA: MSICO, MOJIOKO,
afna u ap. [Nosromy matickum (1982 roga) Ilnenymom IIK KIICC
npunsara IlpomoBosibcTBeHHass nporpamma CCCP wa mepuox 1o
1990 rona, HanpaBJ/eHHast HAa NOAbeM NHILEBOH H MSCO-MOJOYHOH NpO-
MBILLJIEHHOCTH. Cpeln TeX 0OBEKTOB arponpOMBIIIJIEHHOTO KOMILIEKCa,
KOTOpbIe TO3BOJSAIOT B KOPOTKHH CPOK JaTh HaHOOJBIINH IPHPOCT NPO-
AykroB nutanus, [IponroBonscTBeHHas mporpaMMa BhlAessieT XKUBOTHO-
BOJUeCKHe KOMIJIEKCH, NpeacTaBJsiomine cobofl IpOU3BOJCTBO C 3a-

KOHUEHHBIM IHKJIOM (BBIpaliMBaHHe KHBOTHHIX J0 YGOMHOro Beca, no-
JyyeHHe MOJOKa H T. I.).

JKuBOTHOBOAUECKHH KOMILJIEKC — 3TO psifi GONbUION JJIMHBLL H LUIHPH-
HBl 3J2HHH, B KOTODHX HaXxOAATCA MNOMeLIeHHS C XKUBOTHHIMHU, a TaKike
TeXHOJIOTHUeCKHe, CKJIAaJCKue, BCIOMOraTe/bHble H aIMHHHUCTPATHBHbIE
NOMellleHHsI. DTH 3[aHUsA, KaK INPaBHJO, COSNUHSIOTCS TajepesiMy HJn
pasMeilialoTcs NOJA ONHOM Kphllel. [InaHHPOBKA COBPEMEHHOTO XHBOT-
HOBOAYECKOr'0 KOMIJIeKca NokasaHa Ha puc. 20.1.

JKMBOTHOBOAUECKHE KOMIJIEKCHl XaPaKTePHU3YIOTCS 3HAUUTENbHBIMH
WIoWaAAMHU, OOJNbLUIOR BMECTHMOCTHIO (HECATKH THICAY MXKHBOTHBIX),
HeGOJbIIUM YHCAOM  OOCAYKHBAOUIEro nepcoHana (OAMH ONepaTop
KOMILJIeKca, IJIaHHpOBKa KOTOPOro npusefeHa Ha puc. 20.1, o6cnyxuBa-
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et 800 KHBOTHHIX, T. €. [IOT0JIOBbE IBYX ceKluii ), BHeApEHHEM KOMILle-
KCHON MeXaHH3alHH M aBTOMAaTH3allun NPOH3BOACTBEHHBIX npougccors
(KOopMJIeHHs, HOeHHs, OYUCTKH MOMEUIeHHH, OeHHs KOPOB Hi obpa OTKOPI
MOsIOKa), NPHMEHeHHeM CTPOHTeJIbHBIX KOHCTPYKIHH 332BOJCKOrO H3T
TOBJIEBUS H AD.
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_90.1. TlrapupoBKA KOMIUIEKCA [0 BbIPAIIWBAHUIO M OTKOPMY 0
Prie. 20 prrmorpo poratoro ckora (THMOBOH MpOCKT Ne 801—376):

AKA;
A — TengTHHK Ha 4000 rosOB; B — spasHe Iad conep.x(amm 4000H;2J;32H§4§J:%5$pem
1 cem;‘h‘x Ha 400 AKUBOTHLIX; 2 — TeXHHYeCKHA KODHIOD; 30— coenHu
4 - aAMHKIHCTPATHBHO-BCIIOMOTaTeJILHbIH 610K

KpynHble XKUBOHOBOLUECKHE KOMILICKCH — 3TO HACTOSIIIHE 3a130115§
MOJIOKA ¥ Msica, KOTOpHE 0 MHOTHM NapaMeTpaM He yCTynaKil(*)Sng;lé
NpUATHAM HPOMBILIIEHHOCTH. Tak, KOMIJIEKC TIO OTKOpMy16 THE,
cBuHel B ToA moTpe6iser 18 MJH. KBT. U 3/1€KTPO3HEpruy, NiJI L
IpUPOAHOrO rasa, 1,5 MJIH. M3 BOAH, 45 THC. T K0M6HHHpOBaIEH1§)1<5 nﬁ—
moB. Ha HeM ycTaHoBJIeHO Gosee 2,5 THIC. 3JIeKTPOJIBUTATEIeH,
CTAHIMOHHBIX NyJIbTOB yYNpABJIEHHs M IIHTOB aBTOMAaTHKH.

Faasa 20
OB’bEMHO-l’lJIAHHPOBO‘lelE U KOHCTPYKTUBHLIE
PEHIEHUA )KI/IBOTHOBOD.‘!ECKHX KOMIINEKCOB

920.1. ToxapHas ONACHOCTDb

Homapﬂaﬂ ONACHOCTb KHUBOTHOBOAUECKHX 31aHU#, B TOM 4YHCJE
U XKHUBOTHOBOJUCCKHX KOMILIEKCOB, O6YCJIOBJ'IPIBaeTC°H HaJUYUEM TOPIO-
YyHX MaTepuaJos, HCTOYHUKOB 3axKHTaHud U yCJIOBHH, CHOC06CTBYIOI_U,PIX
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pacnpoCcTpaHeH o MPOAYKTOB IOPEHMs H OPHS 1O BEPTHKAJHM H roOph-
30HTAIH 3AaHUs.

B XMBOTHOBOLYECKHX 3/IaHHAX H3 CropaeMbiX MaTepPHaJIOB BHIMO-
HSIOTCS ACPEBSHHBIE, B COBDEMEHHBIX 3JaHUSX — KJIEeHble JePeBsSHHbIC
KOCTDYKUHMH, 3-CJIOHHBIE ofJierueHHble NMaHEeNH CTEH H THOKPBITHI
CO CTaJbHOH OOUIHBKOH H MONHMepHEIM yTemiuTeneM tHna II1CB-C:
CropaeMbiMH fIBJAAIOTCS TMOACTHAKA (cosoMa, TOpd, ApeBecHbie OTHJIKH,
pesnHOBble KOBPHUKH), KOPMa (CEHO, BUTAMHHH3HPOBAHHAS MYKa, KOM-
OuKOpMa), a8 TaKKe PAA MaTEPHAOB B TEXHOJOTHIECKOM, 3JEKTPOTEX-
HHUECKOM OGODPYIOBaHHH W BEHTH/SLHOHHBIX yCTAHOBKAxX. IloxapHas
Harpyska JXHBOTHOBOJYECKHX 3JAAHMH MoXKeT GHITh PasJHUHON H KOJeh-
aercst oT 3 kr/M? B 3aHusx I—II creneneit ormecrofikocts mpu Gec-
TNOACTHAOTHOM COAEPKAHHH XKUBOTHHX 10 60 Kr/M2 B 3HaHHAX C Jlepe-
BAHHBIMH KOHCTPYKUHSIMH.

HMcrounukaMu 3aXKHTaHUuS B 34aHHAX JXKUBOTHOBOIYECKHX KOMILIEK-
COB MOTYT CJHYKHTb 3/J€KTPOOGOPYyIOBaHHe H 3JEKTPOOHTOBLIE MPHOO-
pbl, TEIVIOTEHEPHPYIOIIHE YCTAHOBKH, MCKDhl KOTENLHEIX H TPAaKTOPOB,
OTKPBLITHIH OrOHBL NPH NPOBeJCHHH PEMOHTHHIX paboT, rPO30BBIE Paspsi-
Abl W Ap. AH2sius NPUYHH NIOXKAPOB B JKHBOTHOBOILUECKHX NMOMELIEHHSAX
NOKasblBaeT, 4T0 ¢ KaX/IbIM rO/I0M YBeJHUYHBAETCSt KOJHUECTBO MOXKa-
POB OT 3JIEKTPOTEXHHUYECKUX HPHYHMH M HEHCHPABHOCTEH TEeXHOJOruye-
CKOTO oégpyJIOBaHHH H YMeHbUIZETCs YHCJIO NM0XKapOB OT HEHCIPAaBHO-
CTH TeueH, ABIMOXOAOB, HeCOO/IONeHHsT TpPaABHA OE30MaCHOCTH TIpH
[0JIb30BaHHH K€DOCHHOBHIME NPHOOpaMu. YKa3aHHYIO TeHAEHIHIO Heo6 -
XOAUMO YYHTEIBATH NP DaspaboTKe moxapHO-MPOGHIAKTHUECKHX Me-
PONIPHATHUH B 3[aHHAX KHUBOTHOBOJYECKHX KOMILJIEKCOB,

BricTpoMy pacnpocTpasenuio MPOIYKTOB FOPEHHS H OPHS B COBpe-
MEHHbIX JKHBOTHOBOAYECKUX 31aHHAX CHOCOGCTBYIOT 3HAUHTEIbHbIE pas-
Mepbl 3LaHHH, HAJHYHE MPOEMOB B CTEHAX, HNePEKPBITHSX, CYIIECTBEH-
HAS NPOTAXKEHHOCTb HHXKEHEPHBIX KOMMYyHHKauui. [Toatomy enie yacto
CAY4aloTCd NMOXKAPH, NPUBOASIHE K pa3pyLIEHWId CTPOEHHH, VHHUTO-
AKEeHHIO TeXHOJIOTHYECKOTO 060pyNOBauusi M TUbesH KHBOTHBIX.

CornacHO CTaTHCTHYECKHM IAHHBIM, 3a mocjefHue 10 jer KoJmue-
CTBO NOXKAapOB B XHBOTHOBO/IYECKHX 3[aHHSAX HECKOJLKO COKPATHIOCH,
YMEHBUIHIIOCH IPA 3TOM YHCJIO TIOBPEXK IEHHBIX OTHEM CTPOeHHH. B TO Ke
BpEMA BO3POCHH YOBITKH OT MOXKAPOB, 4TO OOBSCHACTCSH yBeJIHUCHHEM
KOJIHYECTBA rHCGHYIIUX TPH NOXKAapax KHUBOTHHIX. KaxAbil Imecroil
KPYNHHI M0XKap ¢ yOuTKOM 30 THC. py6. n 6ojee — 3T0 NOXKap B XKH-
BOTHOBOZUeCKOM 371aHuu. CjlieloBaTesibHO, MPOTHBONOXKAPHON 3aluTe
KYIBOTHOBOLYECKHX KOMILIEKCOB clenyeT yIeAssiTh oco60oe BHHMAaHHe.

CymectByer TOUKA 3peHud, 4TO nyia obecredeHds MoxkapHOH OGes-
ONaCHOCTH SILEIHHH 2KHBOTHOBOUECKUX KOMOJIEKCOB JOCTATOYHO BHenI-
PHUTH OTHECTOHKOE CTPOUTENBCTBO H yMeHBIUIHTb IO MHHHMYMa MOXKap-
HYI0 HATPY3KY KHBOTHOBOQUECKHX MomemieHu#l. OmHAKO YKazaHHblE
MepONPUSTHA He MOTYT PEINTh BPOGseMy, TaAK KaK OMACHOCTb 1MOXKapa
AT KH3HH KUBOTHBIX M JJIst Pa3pyHIeHHs CTPOUTENLHBIX KOHCTPYKIKH
M HHJKEHEPHOro 00OPYNOBaHHA XapakTepH3yeTCst pa3iHYHBIMH TOKAa3a-
TeNSIMH. B 4acTHOCTH, [JIsT JXHBOTHBIX CMepTENbLHON SBJISETCS TeMIepa-
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Typa okoao 70°C, a nepeBsiHHBIE, CTajibHbIE M KeJ1e306eTOHHBIe KOHCT-
PYKUUHE U 060PYAOBaHHE BOCMNAMEHAIOTCA HJH TEPSIOT CBOIO MIPOYHOCTD
npu temueparype 300—600°C. TloHuxenne B NOMEUleHMH KOHUEHTpa-
LHH KMCAOPO/AA, MOsIBJAEHHE TOKCHUHBIX MPOAYKTOB rOPeHHs, 3albiMJe-
HHe nyTeii 5BaKyallli NPeACTaBAAIT CMePTEIbHYIO ONACHOCTh s KH-
BOTHBIX, HO HE BJHSIOT Ha IIPOUHOCTH H YCTOHYHBOCTH CTPOHTEILHBIX
KOHCTPYKIHMI H TEXHOJOrHYeCKoro 0fopyaoBanus npu noxape. Ilosto-
My B ;XHBOTHOBOAueCKHX 3ianusix 1—II creneHell ormecToHKOCTH, TAE
NPHUMEHSFOTCS KOHCTPYKIMHE 1 060pYAOBaHHe 13 HECTOPAaeMBbIX MaTepua-
JIOB U Tie 34rpPy3Ka roployiMH KOPMaMu cOoCTaBJaser 3—4 Kr/m* mio-
WAl KOpMyLIeK, BO3HHKWHH noxap Oyler KPaTKOBPEMEHHBIM
(3—5 MHH) U ONACHBIM TONbKO AJS JKN3HH KHBOTHBIX.

Takum 006pasoM, HyxKHO Au(@epeHnupOBaHHO NOJXOIHTE K OUEHKE
OMACHOCTH MOXKapa JIs KU3HH KHBOTHBIX W JJIs PaspylleHHs CTPOH-
TeJbHBIX KOHCTPYKUHH W TEXHOJOTHYECKOr0 OGOPYNOBAHHSA KHBOTHO-
BOIUECKUX KOMILIeKcoB., [loKap B cOBPeMeHHOM KHBOTHOBOAYSCKOM
3MaHNH MOIKeT NPUBECTH K rHOeJH THICAY M [JaXe JECATKOB THICAY XKH-
BOTHBIX, 4 JXHBOTHBIE B 3[JaHHAX KHBOTHOBOJYECKHX KOMIJIEKCOB Mpel-
CTABJISIIOT OCHOBHYIO MaTepHasibHYIO LIEHHOCTh (TaK, OJHO BBICOKOIPO-
JYKTUBHOE JKHBOTHOE — KOPOBa KJjacca «3JHTa» — CTOHT CBHIIIE
1000 py6.). TlosToMy OCHOBHOe BHHMAaHue [pH paspaboTKe NOmKapHO-
npOoMHAAKTHUECKAX ~ MEpONPHATHA B KHBOTHOBOAYECKHX  31aHHUAX
JIOJIKHO GbITh VAEJEeHO 3alliTe KHBOTHBIX B Cilydae BOSHMKHOBEHHA
noxapa.

20.2. KOHCTPYKTHBHO-NJIAHVPOBOUHbIE pPelleHus
KHBOTHOBOJNYECKUX KOMIIJIEKCOB

YKHUBOTHOBOLYECKHE KOMIJIEKCH KJIaCCH(DHUIHPYIOTCS N[O Pa3THUHBIM
npusHakaM. [1o BHAY COZEPKAIMKXCSH MKUBOTHBHIX GHIBAIOT KOMILIEKCHl
KPYIHOTO POTaToro cKoTa, CBHHOBOAYeCKHe H oBueBoaueckue. [lo Ha-
3HAYECHWIO KOMIJIEKCH IOAPAa3Ae/IAIOTCs Ha MJeMeHHble (/1 COBEpILeH-
CTBOBAHHS TOPOJ H BHIPAIMBaHHS BHICOKOLUEHHOTO MOJOJHSIKA) H TO-
BapHHe (A5 TPOM3BOACTBA MOJIOKa, Maca, wepcry). [Ilo sacrpoiike
Pa3JHYAIOT KOMIUIEKCH! [TaBHJIBOHHON 3aCTPOAKH (psif OTAJNbHO CTOA-
ImuX 34aHH#) 1 MOHOGJIOUHBle (BCe XO3AHCTBO pasMellaeTcs MO O-
Hofi Kpwiiite#t). 10 9TaXKHOCTH KOMIIEKCH OBIBAIOT OJHO3TAXKHBIMH
H MHOTO9TaKHLIMH. Ha KOMIJIeKcax MOMKeT NPHMEHSTbCs BBITYJIbHAA
1 Ge3BHITYbHAS CHCTEMA COAepkKanusA XHBOTHHX. KopMa MoryT nosa-
BaTbCSl MOOH/JBHBIM TpPaHCIOPTOM (HaANPHMep, TPAKTOPHBIMH TeJeXKa-
MH) M CTAUHOHAPHBIMH CPeACTBAMM (JIEHTOYHBIMH TPaHCHNOpPTEpaMHy,
IHEBMOTPAHCHOPTOM, TPOCOIIAfGOBEIMH MEXaHH3MAaMH).

BHI KOMIJIEKCa B COOTBETCTBHHM C IPHBEJeHHOH KaaccupHkauue
OKa3HBaeT BJHAHHE HA ero reHepafibHuIl [JIaH ¥ BHYTPEHHIOI IJIAHH-
pOBKY. B yacTHOCTH, DK BHITYJBHOH CHCTEME COAepPKAHUS KHBOTHBIX
IpeAycMaTpHBAIOTCS. BHITY/IbHBle IJIOMANKK. IIpH cofepKaHAN KHBOT-
HBIX Ha I'TyB6OKOH MOACTHJIKE W KOPMJEHHH TPyOHIMH KODMaMH Ha Tep-
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PUTOPHUH KOMIIJIEKCA MPOEKTHPYIOT CKJaX TpPyOBIX KOPMOB H COJIOMBbI.
B 3naHEnsx-MOHOOMOKAX NPOAYMBIBAIOT BONPOCH H3OJSIHH H COEXLH-
HEHHA PpAasJHYHBIX 110 QYHKHHOHAABLHOMY HAa3HAYCHHIO [OMeHIeHHi:.
B MHOrosTaxXHHX 3LaHHSX AJ4 [epelBHXKeHHs (IepeMelleHus) KUBOT
HBIX YCTPaHBAIOT MAHALYCH MJIH JHTHL.

B cenbcko#l MeCTHOCTH Tenepb TOALKO HeGoJbLIME 3MAHHS BO3BO-
AATCS XO3AHCTBEHHBIM CHOCOOOM M3 MECTHBIX CTPOHTEJbHBIX MATEpHA-
JoB. B coBpeMeHHBIX JKMBOTHOBOJUECKHX 3JaHHSX BCE LIHPE NPHMEHS -
IOTCSt HHAYCTPHAJbHEIE CTPOHTENbHBle KOHCTPYKIMH H3 Kese306eToHa,
ac6oieMeHTa, pexe Merasna. JlepeBsiHHbIE XHBOTHOBOAYECKHE 31aHH
MOTYT BO3BOJUTBCS JIHIIb OJHOITAXKHBIMH. B 3aHHAX BBICOTOH 10 Tpex
3Taxeil BKAIOYHTENbHO JOMYCKAETCS BBIIOJIHATbL U3 CTOPAEMBIX MaTe
pHAJIOB Hecyll¥e KOHCTPYKUHH MOKPHITHH. JKHBOTHOBOJUECKHE 3JaHM:

BEICOTO¥ 60Jee Tpex sraxell NOMXHB ObTh |—II cremenelt ormecroft
KOCTH.

B OCHOBY KOMMOHOBOUHBIX pellleHHfi 3ZaHHH KHUBOTHOBOIYECKH:
KOMIIJIEKCOB IIOJIOXKEH INPHHIUI YeHeHHsl KUBOTHBIX HA rpynnbl. Kask-
Aasl TPYNOa IKHBOTHHIX pasMellaeTCs B CAMOCTOATENBHOH CeKIH
BMecTnmoCTh KaxKIOH CEeKIMH OrpaHHUMBAETCS: KaK MPABHJIO, B OJHOI
CeKIHN He AOJIKHO HaxoguTbes 6oJee 600 rosnos. Cexklnnu H30JHPYIOT-
csl APYT OT Apyra AHIMOHENPOHHIIAeMBIMH CTeHaMH (Heperopoakami)
H3 HeCropaeMBIX HJIH TPYNHOCTOpaeMbIX MaTepuaJos.

B cexknusAx HCIO/b3YIOTCS passn4HbBIe CIOCOGH COAEPIKAHUSA KUBOT-
HBIX. Pasinualor yeThipe OCHOBHHIX Clocofa CofepiKaHHA: CTOHJIOBOC,
fOKCOBOe, KieToyHoe (cTaHkoBoe) rpymmoBoe (puc. 20.2), KierouHoo
(crankoBoe) mHAMBHAyasabHoe. IIpu CTOHIOBOM COAEPIKAHHH KPYITHOI(
poraToro CKoTa NPHMEHSIOT HHAMBHAYAJbHYIO H TPYNNOBYIO IPHUBSA3L
JKHBOTHBIX. Pa3HOBHAHOCTBIO KJIETOYHOrO (CTAHKOBOTO) COAEpIKaHH
JKHBOTHBIX SIBJIFETCS MHOTOSIPYCHOE CONepIKaHHe,

ITomemtenus ¢ XKHBOTHBIMH IOJIKHE OHITH OTAENEHBl OT BCEX APYTHY,
MOXKapOONACHBIX H HENOXAapOoONacHHBIX, NOMEINeHHH CTeHaMy, Nepero-
pOAKAMH H NepeKPHITHAMHU U3 HeCTOPaeMBIX HJIH TPYAHOCTOpPaeMBbIX Ma
TE€PHANOB ¢ IpeleaoM OrHeCcTOHKoCTH He MeHee 1 u (pmc. 20.3). Neps
B 3THX CTeHax H [eperopofkax BHIIOJNHSAIOT APOTHBONOKAPHEIMY ¢ e
JeJIOM OTHeCcTOHKOCTH He MeHee 0,6 4 u 060pYyAVIOT MeXxaHU3IMaMM JJs!
caMosakpeiBaHHA. BeTpoeHHBle CcKIaACKHe TOMENIEHHS AMs TPYObIN
KODMOB H30JHPYIOT TJAYXHMH CTeHaMH C NpPeLesiOM OLHEeCTOHKOCTH
He MeHee | u ¢ yerpoficTBOM 060c06/1€HHOTO BEIXOMIA HAPYXKy. Bo BHYT-
pPeHHHX CTeHaX B3PLIBOONACHBIX NOMeEIIEHHH [peRyCMaTpPUBAOT TaM-
6Yp-1I03kL ¢ TOCTOSTHHEIM Toanopom Bosayxa 20 Ila.

Baxk#pM NpPOTHBOMOXKAPHBIM MEDONPUSITHEM SIBJSIETCS NPOTHBO-
OBIMHAI 3auigTa XKHUBOTHOBOJAUYECKUX KOMILJIEKCOB. HPOTI/IBO}],I)IMHEIH
3aluTa, KpoMe WieHeHHs 3JaHWH Ha CeKHHHM H H301A0HH Haubosec
[OXKapo- H B3DHIBOONACHBIX NOMENIeHH H, OCYIIECTBASETCS TaKKe NBIMO-
yAaNgOMEMH CHCTeMaMH. B KadecTBe [ABHIMOYIAJNSIOUIHX YCTPOHCTH
HCHOJb3YIOT OTKPHIBAIONIINECH OKOHHBIE IepeluieTh, BeHTHUSIHOHHDBIC
WIAXTHl, a NpU IIHPHHE XKHBOTHOBOAUECKOrO 3JaHHs Oojee 30 M —
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Puc. 20.2. TlnauHpoBOuHble CXeMhl COBDEMEHHBIX AMBOTHOBOAYECKHX 3AaHHil:

a — crofioRoe cojepranne; O —- OGOKCOBOe COAepKaHWe, B -~ KAETOMHOE COAEPHALHe
¢ TOCAEAOBATEABHBIM BHLIXOAOM 4Yepes KJACTKH: [ -— KJIeTOYHOE COAEepiKaHne ¢ BBIXOLOM
Ha 06wy npoxoa: 1 — pag ¢Tofls; 2 — HaBO3Hbl NPOXOXL; 3u — KODMYUIKK; 4 — KOp-
MOEO# LpOXOa; 5 — OGOKebI AJs OTHbIXa; § BHITYAbHO-KOPMOBOH ABOP; 7 — KJETKH AJA
JKHBOTHBIX
. . ~
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Pyc. 20.3. TlnagupoBoUHble PEIIEHHs KHUBOTHOBOLAYECKOTO KOMILIEKCA:
1 — crednl (MeperopoAKd) ¢ NpefejoM ormecTeiixoctd [ 4t 2 — NpOTHBONONKADHBIE AB2DIf
¢ nrpemeanm orzecroitkoern 0.5 1 3 — Syp-UIT03 ¢ SF0NINCPOM BO3NYyXa; 4 - peueT-

qaToe orpaxieHie rafeped (apoexTHOe pellenue «YxpHMHrunpoceasxoza»)
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ABIMOBbIE BHITSIKHBIE HIAXTHI {3 HeCropaeMBIX MaTepHAJIOB C KJjallaH:
MH, OTKDHIBAIOUIMMHUCS TPH IOXAape aBTOMaTHYecKH H BpyuHylo, Ilno
Hiajb MOMEPEYHOTo CeUeHHst ABIMOBBIX IIaXT OGHIYHO OIPEE/IAeT s
pacyeToM W cocrasjisier He MeHee 0,2% mOWAAH COOTBETCTBYHOMICI
CeKIuN,

oKOHCprKTI/IBHO-HJ'IaHHPOBO'{HbIe pellieHHs] XKHUBOTHOBOAUECKUX 3
HHH JOJIXKHBI 06eclednBaTh MJAaHOMEpPHOE H OPraHU30BaHHOE JBHIKEHH
(sBakyanuio) XHUBOTHHIX U3 TOPSALIHX MOMenieHHH. B 5ToH cBA3H Bam-
HOe 3HauyeHHe UMeIOT HOPMHPOBAHHE HMOHATHS 3BAKyallHOHHOTO BHIXO
ISl XKUBOTHBIX, KOJIHYECTBO 3BAaKYaUMOHHHX BbIXOAOB, MHHHMAJbHbic
H MakKCHMaJjbHble PasMephl 3BAKYallHOHHEIX BOPOT H ABEpPEH, HCKIIIOU(-
HHe BCTPEYHBIX H TePeCeKalUIMXcq MOTOKOB XKHUBOTHEBIX, KPYTHIX MOBO
POTOB 3BAaKyaLHOHHBIX NyTeH W APYTHX OOCTOATENBCTB, MOCYIIHX
3aMe/THTh [IBHXKEHHEe MKUBOTHBIX HJIH MOJHOCTBIO €r0 HPHOCTAHOBHTI..

Bonpochl 3Bakyanud XKHBOTHBIX pacCMaTPHBAIOTCH B  CJeAyIOUICi
TJaBe. )
IF'mapa 21
9BAKYALMA )XUBOTHDIX
21.1. Oco06eHHOCTH ?BaKyauHH XKMBOTHBIX
OCHOBHBIM ~ KpHTEPHEM OLEHKH KOHCTPYKTHBHO-IJIAHHPOBOYHBIN

pelLIeH’H XHUBOTHOBOJIYECKOTO KOMILIeKCa 10 00ecledyeHuio I0XKapHOI
6€e30MacHOCTH JXKHBOTHBIX SBJISETCS KPATKOBPEMEHHOCTb IIpollecca 3Ba
Kyauuu. Uem OnicTpee GyneT 3aBepiiieHa 5BaKyalusi, TeM BHIIe BepO-
ATHOCTb COXPAHHTh MOrOJIOBbE B Cjayyae BO3HHKHOBEHUS MOXKapa.

Pemaiomyio posnb npu sBakyalud HrpaerT IMOBefeHHE IKMBOTHBIX
B YCIOBHSX HavyaJbHOH CTAaJUH pa3BHTHS II0XKapa, HX peakLHs Ha
HCTOUHHK ONACHOCTH. DTOJIOTHYECKUMH HCCJeJOBAHHSIMH YCTAaHOBJIEHO
UTO NOBE/eHHe XKUBOTHHIX NPH MOXKAape 3aBUCHT OT CHCTEME! conepma:
HHs (BHITYJbHAst MM Ge3BHITYJbHasl) H BHAA MOTOJNOBbS.

Tpu BEITY/IbHOM CHCTEMe COJlepKaHHUsl y KHBOTHHIX BHIpabaThIBa-
eTcsl YCJIOBHBIH pediieke MO ONpe/ie/leHHBIM CHIHANAM (3BYKH Majalo-
HIMX LeNed HId OTKPBIBAIOUIHXCA KaJHTOK) MOKHAATL IMOMelleHHe.
Y HOMallHUX JKHBOTHBIX YETKO TNpOSIBJASIETCS 4YYBCTBO CTaAHOCTH
H JIOCTATOYHO OAHOMY JKHBOTHOMY HOKHHYTH ropsiiiee TOMeIIeHHe Kak
OCTajibHble XKHBOTHbIE OTHPABJSIOTCA BCJeA. ¥ OBell, B OTIHUHe 01
KPYIHOTO pPOraToro CKOTa M CBHHeH, yKasaHHas poOJb MNPHHALJICKHT
KaK NpaBH/Io, BOXKaKy crafa. CienoBaTelbHO, KPAaTKOBPEMEHHBI npo:
necc 3BaKyauuHM IOTOJIOBbS NPH BHINYJIBHOH CHCTEME COJepIKAHHS
MOXKeT OBITh OCYIIeCTBJIeH He3HAUHUTEJbHEIM KOJIHIECTBOM OOC/YKH-
BAIOIUEro (/1e)KypHOro) mepcoHasa, posib KOTOPOrO CBOJUTCS K CBOEBpe-

MEHHOMY OCBOOOXKIEHHIO XKHBOTHEIX OT IPHBSI3H M OTKPBIBAHHIO KaJH-
TOK, BOpPOT HJH [Bepef.
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TIpu Ge3BHIryJAbHOMN CHCTEME COAEPKAHHS HHCTHHKT CaMOCOXpaHe-
Hus 3acTaBiseT KPYNHHIH poraThiii CKOT M OBEIl CrpymnnupoBaThCH
B CTaJ0, OHH OTXOAST OT HCTOUHHKA ONACHOCTH, MPOABJISAIOT 6ecrnokoi-
erBo. CBuHBH, cojepxaluecsd Oe3BBHITYJ/bHO, B HauyaJbHOH CTajHu

43BUTHS NOXKAapa NPAKTHYECKH He pearypyioT Ha HCTOUHHMK ONMacHOCTH.
El.rm 5BaKyauuu KHBOTHHIX, COAEPKAIHXCSA 6e3BHIyJIbHO, Tpebyercs
silaunTeJbHOE KOJHYECTBO JIOAEH.

>KuBoTHBIE TOC/Je 3BaKyalMH, Kak TMpaBujo, He BO3BpaIlAOTCH
B ropsHe ToMelleHns. HcKioueHne cOCTaBAAIOT KOPOBEl H CBHHOMAT-
KK, y KOTOPbIX OCTaJIHCh B ONACHOCTH TEJATA H MOPOCATA.

B HOpPMaJIbHBIX YCJAOBHSX 9KCIUIYaTAlHH XXHBOTHOBO{YECKHX 31aHNi
JABHIKEeHHe JXKHBOTHBIX K BBIXOAY NpOTeKaeT paBHOMEpHO, 6e3 cepbe3HbIX
OCJIOKHEHH faxe B Tex CAy4asix, KOria IUJIOTHOCTb TIOTOKa 3HA4H-
TeJabEA M Ha [YTSAX 3BAKyallMH MMEIOTCST CY2KEeHH. JK¥BOTHBIE TIPOIY-
CKAIOT BIIepell BOXKAKOB CTalla ¥ BHICOKOPAHTOBLIX XXHBOTHBIX, NIO3TOMY
NJOTHOCTD ABHMKYIIErocs MOTOKA OOBIYHO HeGOJIbIIAs.

[Ipu moxkape XKHBOTHBIE CTPEMATCS KAaK MOXHO CKOpee NOKHHYTb
placHylO0 30HY, PAHXKHPOBKA CTaja He cobarogaeTcsl, BOSHHKAIOT CHIlb-
HO YOJOTHEHHble YUacTKH NYTH, OCOGEHHO B MeCTax cyxenuil, ITaor-
HOCTH TTOTOKA NPUGJMKAETC K CBOMM IIPele/bHbIM BEJIHIHHAM.

Oco6eHHOCTbIO 3BAKYalMH KHBOTHBIX SIBJMETCS TaKXKe H TO, 4TO
9BAKYHDPYIOT KHUBOTHBIX JIIOJH. [TosToMy ycsaoBHe 6e30MacCHOCTH B 3TOM
ejyuae HUMeeT cjelylolliee BhipaxKeHue:

T+ T, Ty (21.1)

rje 1, — BpeMs OT HayaJja noxapa A0 HavaJa 3BaKyalllH XKHBOTHBIX.

PacuerHOe BpeMsl 9BaKyaUHH XKHUBOTHHX T, XapaKTepPHU3YeTCs KOH-
CTPYKTHBHO-TUIAHHPOBOYHEIMH DPelICHUsIME NyTed SBaKyaimi, KOJHue-
CTBOM M HapaMeTpaMH JBHXeHHs XuBoTHHX. Heo6xopumoe BpeMs
$BaKyalliiH T, OOYCJHOBIHBAETCH BpeMeHeM TOABJEHUs NP TOXKape
OMACHBIX IJIS KH3HH JKUBOTHHX (aKTOpPOB MOXKapa (remmeparypa 1io-
panka 70°C, HHTEHCHBHOCTb OGJyUeHHS OKOJIO 5700 Bt/M2, cHuxKeHue
KOHIIEHTPAIHH KHCIOpoAa 10 14%, yBeqndueHHe KOHIEHTpAUHH yrje-
kucJaoro rasa no 10% mim okucu yraepoga no 0,5%, CHHXeHHe BUAH-
MOCTH B moMmeieHns fo 10 M). BpeMsa or Hayaja noxapa Ao Hauajaa
$BaKyalMH JKUBOTHHIX T, 3aBHCHT OT BpeMeHH OOHapyXeHHs MOXapa
W KOMMUECTBA OGCJAYKHBAIOWEro ([eXyPHOro) nepcoHasa.

21.2. TapaMeTpbl ABHIKEHHSA TNPH BAKyauuu

K mapaMerpaM [BHXKEHHs YKHBOTHBIX OTHOCATCA HJIOTHOCTb MOTOKA
D, ckopocTb ABHXKEHHs V, NPONyCKHAdA CIIOCOBHOCTL YYACTKA HMyTH Q
i MHTeHCHBHOCTb IBHKeHHs (. HaTypHBIMH HCCNeNOBAHMAMH yCTAHOB-
MeHbl 3aKOHOMEPHOCTH MacCOBOTO NIBHKEHHS XKHBOTHBIX, COOTBETCTBYIO-
e 3aKOHAM IBHIKEHHsl MOTOKOB JIIOAeH H OTIHYAIOIIKECS OT TOCIEN-
HUX TOJbKO IH(POBHIMH BeJIMYHHAMH.
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TNOKa3aHa 3aBHCHMOCTb WHTEHCHBHOCTH JBHIKEHHs! KPYIHOTO POrator:
CKOTa, CBUHEH H OBell OCHOBHBIX BO3PACTHBIX TPYNI HPH NpPeLebloi
IJIOTHOCTH NMOTOKA OT LIMPHHBI BHIXOAOB. [IpH HEe3HAYHTENBHON LIKDIi:
5BaKYyallHOHHBIX [IPOEMOB JIBH KEHHE JKHBOTHBIX NIPOHCXOLHUT CO Bpe[h)wu
HBIMH 3a/1ePXXKaMH, HMIYJIbCHBHO. Hepes poeMbl 3HAUUTENbHON HH ]I
HBl JBHXKeHHe XKUBOTHBHIX NPOXOAHUT, KaK HPABHJIO, OTHOCHTEAbHO Dl
HOMepHO, 6e3 3ajiepKeK, MO3TOMy H BeJHUHHA HHTEHCHBHOCTH ABH{‘;' :
HHUS XapakTepuayercs GOJbIINME 3HAYEHHAMH. ”

B r1aba. 21.2 B KauecTBe HOPMHpPyEMEIX (pacueTHBIX) mpemIOziv

HBl CKOPOCTb H HHTEHCHBHOCTb JIBHIKe
HHS XKHBOTHBIX B IIOT .
Ne/IbHBIMH TIJIOTHOCTSIMH. OTOKaX € I«

Tat6muua 217
Ckopocts | UnT -
B _ HTEHCHBHO"1 1,
HIbl KMBOTHbBIX JBHAKEHHUS, JIBHIKEHHUS,
M/MUH roJi/ (M- M
Koposnt
40 30
Herean
35 40
Moa0aHAK KPYMHOrO poratoro ckora 30 50
Teasra
20 75
CBHHOMATRH XOJ0CTHIE U MePBON NONOBHHBI CYMOPO-

CHOCTH 40 75
CBHHOMATKH BTODPOH MO/IOBHHBEI CYNIOPOCHOSTH 35 60
PeMOHTHEII H OTKOPMOUHBII MOJOJHAK CBHHE(! 30 100
ITopocsita-oTbembilIH

25 200
[lnevennsie Gapamnl 40 110
OBuemMaTkH NepBOro NEPUOAA CySArHOCTH 40 160
Y -
OBueMaTKH BTOPOro [epuoia CysATHOCTH 35 100
Mouoausik osen 30 180

B ra6a. 21.2 napamerpsl ABHKEHHS MKHBOTHBIX IPeNTOMKEHB [/
ﬁaCTKOB 9BaKyalHOHHEIX NyTeH, HA KOTOPBIX OTCYTCTBYIT CYXeHH::
HpUHA IyTeH 3BaKyalHd IPHHATA TAKOH, YTOGH yepes IOMEpeuH
cBeSqae;ggcyqaCTKa OJLHOBDEMEHHO MPOXOJUJO He MeHee ABYX KHBOTHBIX
Bsi3b MEXJAY IapaMeTPaMH [BHKEHHs X »

] HBOTHBIX BB ;
Doomyacs, IpazKeH:

V= —— . (21.2)
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[Ipu Hajuuhy CyXKeHHHA Ha MyTsX SBaKyalUH CKOPOCTb XBHXKEHHA

XKHVBOTHBIX Manaert. HPI/I HpeﬂeJIbHOﬁ NJIOTHOCTH TOTOKa OHA peryaupy-
eTCA ﬂpOHyCKHOﬁ CcnoCoOHOCTLI0 3IBAKyalHOHHOrO BHIXOAA H 3aBHCHT
OT OTHOILUEHUs UWIHPHHBI 3TOTO BBIXOAA IR:¢ IHIHpHHE NOTOKA XKHBOTHBIX b:

=—— . 21.3
D (21.3)

21.3. TliaHMPOBOUHbIE, TEXHHYECKHE H OPraHH3AUUOHHBIE
pemenusi, oGecreynBaOiMe IBAKYAUNIO KUBOTHBIX

JBaKyalHOHHbE TyTH H BBIXOMb JOJNKHbI OGECHEeUuTb 3BAKYaUHIO
JKHBOTHBIX H3 CEKIHH, TJe BOSHHK I0XKap, 3a HeoOXoAuMOe BpeEMs:.
TIpoTsKeHHOCTh SBAKYAUHOHHEIX nyTed L,  CyMMapHas UIMPHHA 3BA-
KyallHOHHBIX BBIXOJ0B %0, ONPENENSIOTCA PacueTOM, HCXOAA H3 CKOPO-
CTH U MHTEHCHBHOCTH [BMKEHHS KMBOTHBIX, HEOOXOAHMOTO BpeMeHU
5BaKyalluH H BPEMEHH OT Hauaja I[OXKapa /0 Haua/la dBaKyallHn KH-

BOTHBIX:
1Tp=v(acﬂ_._-co); (21.4)
S8, = __—..N.._.___ . (21.5)
q(TH_To)

[TOCKOJIBKY OMACHOCTb MOXKapa AJsi KUSHH JKHBOTHBIX XapakTepH-
3yeTcsl TEMH JKe KOMHYECTBEHHBIMH TOKa3aTeIiMH, 410 1 1JI4 KU3HH
Jofell, To Heo6X0AUMOe BpeMsl 9BaKyalllH IKHBOTHBIX MOXKET OHITD
BBHIUKC/IEHO TIPH NOMOMmM GOpMYJ, IPHBEICHHBIX B pasliene 111. Ocnos-
Hble HCXOHbBIE MAHHBIE A5 pacueTa T, AaHbl B Taba. 21.3.

TaGauua 21.3

|
JluHefiHasi CKO- Maccosas
Kosthdunkent
: pocTb pacnpocTpa- CKOPOCTh
Matepuai HEeHHd MIaMEHH, BBHICOpAHHUS, ILMMO(,\),SF/)?;??;;‘HH’
M/MUH Kr/ (M2 MHH)
CeHo 1,1 1,5 100
CoaomMa 1,1 1,5 100
OnuakH 0,5 i,0 70
PesuHoBbIf KOBPHK 0,02 0,5 2400

B KayecTBe HCXOAHBIX JAHHBIX AJIsI ONpPELE/NeHHs T, PEKOMEHAYIOTCA
cJefyIollie: BpeMs OTKPHIBAaHNS KAJHTOK CTAHKOB (KJI€TOK) , OXHOMOJIb-
HBIX ABepeil — 5 ¢, BpeMsi OTKPHIBaHUsA ABYNOJBHBIX IBepeii H BOPOT —
10 ¢, BpeMsi OCBOOOXKAEHUsI TPYNNbl XKHUBOTHBIX NIPH rpYNIOBOH MPUBH-
31 — 5 ¢, BpeMs 0CBOGOK/IEHHS OAHOIO KHBOTHONO [PH HHANBHAYAJDH-
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HOH LenHOH mpuBs3H — 12 ¢, CKOPOCTSL JBHIKEHHs 4eJiOBEKA lipH 33
KyaluH XHBOTHHIX — 60 M/MuH.

Kacasce komnuectsa u pasmepos 9BAKYaUHOHHBIX MyTeH H BHIXOAOH,
HeOGX0HUMO OTMETHTD, UTO He Ka KK LpPOXOJ ¥ He KaXIBIH BHIXOH 13
KHBOTHOBO/{YECKOTO 30aHHS HJH IIOMELIEHUsT MOKHO pacceMarpusari
KaK sBaKyallHOHHble. Tak Kak y KHBOTHEIX B mpouecce 3KCIAyaTaui
KHBOTHOBOJYECKHX 31aHHH BHPabaTHIBAETCA YCJIOBHbIN pedpaekc xBu-
FaTbCsl MO COOTBETCTBYIOILUEMY CHTHANY uepe3 ompefeieHHbie OyTH
M BBIXOJPBI, TO HAallPABHTb JABHIKEHHE IKHBOTHBIX 110 IPYTHM  TyTsim
B yCJI0BHAX NOXKAPa OYeHb TPynHO. [ToatoMy mpoxozs, BOPOTAa U ABep#,
KOTOphl€ B HOPMAJbHBIX YCJIOBHSIX 9KCIIYaTALHH He HCIOJ/Ib3YIOTCH

AJA IBHXEHHS KHBOTHHIX, HE JOJIKHBI paccMaTpuBaTbCs Kak 9BaKya-
LHOHHBIE.

B kauectse 9BaKyaluMOHHBIX CUYHTAKITCH BBIXOABl U NMPOXOABI, KOT(-
phble HCTIIONb3YIOTCA npHu 3gCAyatTauuy KHBOTHOBOJAUECKHX 3XAHHH R

BBITYJla XHBOTHBIX MJW WX nepeaABUIKEHUS npu 6€3Bbll“y./'1bHOM coaep
KAHUHHK H BEAYT:

a) M3 TIOMELIEHH# TEePBOro 3Taa HENOCPEACTBEHHO HAapYwXKy M
yepe3 taMOyp;

6) H3 CTAaHKOB HJIM KJETOK B NPOXOA, HMEIOLLUH HeNnocpeACTBEeHHbI i
BBIXOJ, HApyXy HJH 4epe3 TaMOyp;

B) H3 MOMemIeHHH JI060ro sTaxa, KpOMe [epBOro, B NaHAyCHYK.
KJIETKY ! HeNOCpeJICTBEHHO HilH yepe3 TamMoyp.

[Toxap moxker BOSHHKHYTH B M0GOHK wacTH JKUBOTHOBOIYECKOT O
NOMEIICHUSA, H BEIXOL J/Il 9BAKYAllHH JXUBOTHEIX MOMKET OKA3aThes
OTPE3AHHLIM OrHeM. C y4eTOM 3TOTO O6CTOSATENBCTBA  KONHYECTEO
9BAKYAUMOHHLIX BHIXOJIOB H3 KHBOTHOBOLUECKHX 31aHHH H MOMEIeHH
C/IelyeT NPOeKTHPOBATH, KAK NPABIJIO, He MeHee ABYX. 3OTH BHIXOAH
pacliojiaralorcst paccpenorouedno. ONUH 9BaKyalHOHHbLIA BHIXOL H3 110-
MEIUEHHH NpPe1yCMaTPHBAETCs, eClH B MOMEIeHHH HaXOJHTCA HeGOJb-
IO KOJNHYECTBO #UBOTHBIX (KPYHHOIO POraToro cKoTa -— He Gosee
50 rosos).

Bo usbexxanue samepixek SBAKYHDYIOWIErocsl TIOTOKA JKHUBOTHBIX
HIHDHHA MPOXONOB M BLIXOJOB JOJKHA OBITh TAKOH, 4TOGBI 10 HHM
ONHOBPEMEHHO NPOJBHIA/IOCh HE MeHee NABYX JKHBOTHBIX, H COCTABJISTE
He MeHee 1,5 M /i KPYHOHBIX HBOTHBIX (KOpoB, HeTeslell) H He MeHee
1 M A1 MenKHX XHBOTHBIX (cBuHeH, osell, TelAT). MaKcuMaabhas
LIMpHHA 5BAKyalHOHHBIX BOPOT W ABepel s PaBHOMEPHOT'O H HOCTa-
TOUHOTO pacHpenesieHusi HX NO HEPHMETPY 3AaHHS He HOJIIKHA TNpeBhl-
wate 3 M. M3 ycioBust GecnpensiteTBeHHOrO IBHXKEHHsT KHBOTHBIX
TpH SBaKyallHH BHITEKAeT, UTO IIHPHHA BHIXOJOB HOJNKHA GbITh He Me-
HE€ IUHPHHE! IPOX0/0B. MHUHHMAbHAS BBICOTA 3BAKYALHOHHBIX ABeped
H BOPOT C y4eTOM TOrO, 4TO 3BaKyalus JKHBOTHHX Gyger OPTaHH30BHI-

'B MHOIO3TAXKHBIX XHBOTHOBOAYECKHX 3h5aHHAX nas 3BaKyalHH HBOTHBIX
NpEeRAyCMaTpHBAIOTCS NaHAYChl — HAaKJOHHHEe nnowmaaky. Ilo anagorun ¢ JICCTHHYHBIMH

KJAeTKaMu IIOMeweHHst, B KOTOPBIX 3aKJIoUeHbl ManAycCobl, MOXKHO Ha3BaTh NaHAVCHBIMH
KJaeTKaMH,
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b-
BATLCS JIOAbBMH H UTO 3BaKyallMOHHbie BBIXOAb! JJs1 }KI/IBOTI;IbIX };}?I;)Sa-
HWIHHCTBE cJlyyaeB ABJAAIOTCH 3BaKyallMOHHBIMH H JIJ5 JItoaeH, np

eTcss pasuoi#t 1,8 M.

TIpH CTOHIOBOM COJepPIKAHNH KPYIHOTO pOraToro CKoTa mpHMEHAIT

usi
HHAMBHIYaJbHYyIO U [PYNNOBYIO MpHBs3b. C TOUKH 3peHus obecneueH
ecca dBaKyalHuH
KpPaTKOBPEMEHHOCTH IIPOLL alEHEN
gmeuufm caefiyeT NPH3HATb MHAMBHAYaJbHYIO NPHBASD. E:Hﬁorg ua-
le)TCﬂ NpPHMEHATb TOJbKO Ha MJEeMEeHHBIX CTAHIUAX HCKYCCT

caMbIM HepauuoHaJJbHbBIM

UAX KH-
MeHeHNS, B BeTepUHAPHO-CAHUTAPHBIX H poamb;;:{xng;gzg}e[ghq oy
CTAJbHBIX CJydYasx
BOTHOBOJUECKHX depm. B o IpHBAZIIOM coneh-
¥MEeHATbCS TPYINOoBast
aHMH XHBOTHBIX JOJIKHA TP : A Kpac-
);I{aﬂ npuBssb. [lBa BapHaHTa Takoil NPUBA3H MOKA3AHEI HA PHC

-

Puc. 21.5. ['pynnoBas aerkoocBofoxiaemMas NPHBs3b:
a — Tpybuada; 6 — TPOCOBO-LenHad

’\eo
[pu Tpy6HOiH npussu (puc. 21.5a) M%xagnsm Kg:gg;ﬁggx ;AIS{H?‘S(I);HP{
i JUYecKylo Tpyby o Auam ,
npeacrasJset cofofl Meral y y Jropi-
sgﬂfa 1bHO 3aKpeNJIeHHYI0 Ha CTOHJIOBOH pame %n;)}lfoo?ll(]));%p:rgus};u-
v HuMeeT BO3MOXKHOCTD. ¢BOOO :
TakuM 06pascM, 4TO OHA O i Ko,
I0TCSE KPIOUKH 2 Jiig Hal
A S CA e i 0 (HBOTHHIX, Tpy6a IIOBOPOT-
i 4, Yrobnl 0cBOOCAHTD KHBO , TPY T
Jeiy | uenu npHBA3U 4. RN o4
B Takoe IOJOXKeHue, mp
BIM pLIYAroM J MPHBOJNMTCS ai-
:ge i})<om;uo BEePTHKAJbHOH Ileny MNPHUBA3H cocg:ggaeﬁpcnxggmﬂ-
i 1re .
' JAblla KOPOTKOH Hemd O

U BHICKaJb3HIBaeT H3 KO 1 npusa.
3LIBaHMM JKUBOTHOTO phiyar 3aKperJsiorT, Hie }KHBOTH%FOK%IJII(])DHO e

NensiM#, KOHell BEPTHKA/JbHOH Lenn NPOJAEBAIOT UYepe

b

olllefHHKA W HaJeBalOT Ha KPIOYOK. ] el obake

[Ipn TPOCOBO-LEMHOH TPHBA3H (pnc.621.5 ) ;IaeBHII:HbIX sy
CTO#J0BOH paMbl, BBIMIOJHEHHOW H3 TPYO WJH 1S gM s mhkpen.
pa3Meliaercss TPOC TOJILLHHOA 6 MM. OIHHM KOHIL
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JAfieTCA K DY4YHOMY pbluary 9, a Ha APYroM KOHLE €ro yKpemieH Mpo-
tuBoBec 9. Jlas obecneueHHst HalpaB/eHHs] ABHIKEHHS Tpoca OH Ipo-
nyckaercs yepes aBa 6/i0ka & W psAl HanpabJslomHX neredb. K Tpoc
NPHKPENVISIOTCA OTBETBJEHHs, 3aKAHYUBAIOWIKMECH YeJKOH 7. KOJlqu)i
CTBO QTBeTagleHuﬁ paBHO KOJIHYECTBY INPUBSI3SHIBAEMBIX JXHBOTHEHIX
K cTofiioBOli paMe HAaNpOTHB KaXKAOTO KHBOTHOIO NPHKPEIIAeTCS yro:
JOK ¢ OTBepcTHeM. B oTBepcTHe yroJika npojeBaercst KOJbHO [ NPHBA-
3H JKHBOTHOrO 4, B KOTOPO€ BCTaBJISIETCS HeKa OTBETBJEHHH Tpoca
[ oTBA3BIBaHHSl TIPYINNBl JKUBOTHBIX JOCTATOYHO HPHBECTH Bhneﬁ-‘
cTBHe pouar 9. Ilpu 3ToM BblAepruBaercss yeka W3 KoJiblia LEMH MpH-
BfI3H KaXKJOT0 XHUBOTHOTO H KHBOTHEIE OCBOOOKLAIOTCH.

I.J.em—xaﬂ HpUBSA3b COCTOHT H3 ABYX OTPE3KOB WeNH, O6pasymomiux
olIeHHHK XHBOTHOro (puc. 21.6). OcHOBOfl NPHBSI3H CJYKHT BEPTH-
KaJibHAsl HATAXKHAA Lelb, KOTOPas HHXKHHM KOHIIOM HAarJyXO KPemuTCs
K KODMYIlIKe, a BePXHHM KOJbLOM IIOABELINBaeTcs Ha KPIOUOK TPYGHOH
NPHBSA3H HJIM 3aKPENJISIE€TCSs UeKOH TPOCOBO-LienHON npuBsasu. Ha Bepru-
gzﬁb:ylo Helb < NOMOLILIO ABYX KOJell HajfieBaeTcss COGCTBEHHO OIIef-

BHJe KOPOTKOH HemnH, KOoTopass CcBOOOJHO CK
) OJIb3HT -
KaJIbHOH LemH. 7o pepe

Ocobbie TPyAHOCTH BbI3bIBAeT ofOecnedeHHe KPaTKOBpPEMEHHOH 2Ba-

KYyaLHH JXMBOTHHIX NPH KJIETOYHOM (CTAHKOBOM) cojepKaHuH, OrpaHu-

4 A ———

o0

Puc. 21.6. Cxema ycrpoii-
cTBa HHAHBH/YaJbHOH
LENHOH TNPUBA3HU
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yeHHOe KOJAHUYECTBO OOCTYXKHBalOllero mnepcoHasna HpH 3HAYUTEJABHOM
yHcJie KJETOK He paspellaeT CBOEBPEMEHHO M OpraHH30BAHHO 3BaKyH-
poBaTh XKHUBOTHBHIX. Tak, aaa sBakyanun 400 XHBOTHBIX H3 Kax a0l
CeKHH, ToKasaHHo# Ha puc. 20.2B u 90.2r, onepaTtopy HoTpebyercs
He MeHee 15—20 mMuH. B naHHOM cJaydae HeobxonuMa paspaboTka
CleIHATbHbIX TeXHHUECKUX PelleHni, YCKOPAIOUIHX IpoLecc SBaKyallHH.

[IpunnunuanbHas cxeMa NOAbEMHO-OMYCKHOTO ycrpoiicTBa nonepey-
HOTO OrpajKieHHs KJETOK NpHBE/eHa Ha PHC. 21.7. TlonepeuHoe Orpax-
Jlenue 6 NATH KNETOK NMPH MOMOULH ABYX COEAHHHTEbHEIX Tpy6 4 obpa-

2 2

< <7 X7 A . v 4

™ § \5 K nededre /< §

Puc. 21.7. CucTeMa AHCTAHUHOHHOTO OTKPHIBAHHS NOCNeEPeIHbIX orpax e
KJIETOK

3yer 3KeCTKYIO LeJbHYI0 CACTEMY. Tpu 2TOM B BepxHel yacTH momeped-
HOTO OTpaXKAeHHS KaXJAOH KJIETKH nobGaByserca NPpAMOYTOJbHas
Mera/anueckas pama 5. Takast cucteMa C JABYX CTOPOH NHpH MOMOIHLA
TpocoB 2 ¥ GJIOKOB 3 coelHHfieTCs ¢ NPOTHBOBECAMH I, cyMmMapHBif BeC
Kotophix Ha 10% mnpeBHillaeT BeC Mo/'beMHOH CHCTEMHB! NOIEepPeqgHOoro
orpaxjeHus Kietok. [Lust pukcanun orpaxieHis B KOPMOBOM IpOX0OJe
CeKIUH ycTaHaB/nBaeTcs jefeika ¢ pyuHBIM H SJEKTPUIECKHM YCKOM.
B ciyuae Heo6XOAHMOCTH ONEPATOP pacduxcupyer JieGeaKy, H TOL nefi-
CTBHEM NPOTHBOBECOB NONEPEedHOe OrpaxjieHHe MATH KAETOK O HUMA-
eTcsl BBEPX Ha ONpEJe/eHHYIO BHICOTY, 0cB06OXKAAA NPOAOJBHBIHA MPO-
X0/ /st BoiroHa 100 XMBOTHBIX. DBaKyalus XKHBOTHBIX HpH MOLHATLIX
orpajieHusix Gy[eT OCYLIeCTBJATbCA depes KOPUAOPH, o6pasyemble
NPOLOALHBIM OrpaKieHHeM KJIETOK. BpeMs nojbeMa TAKOTO Orpaxje-
HHsI COCTABJSET BCero JHIb 3—5 ¢, a BpeMs 3BaKyalHH 400 ronoB
JKHBOTHBIX M3 CEKIIHH, NOKa3aHHOH Ha PHC. 20.2B, He MpEBHINALT 2 MHH.
AHAJIOTHUHO YCTPAHBAKOTCS NOXBEMHO-ONYCKHHE KaMHTKH KJETOK HIH
CTaHKOB.

Oco60 cToMT BONpoc obecneyeHHs 6e30MacHOCTH XKHUBOTHEIX, CONEP-
Kaluxcd B MHIUBHAYAJbHBIX KJICTKaX (cTaHKax), ¥ XKHUBOTHHX, 3Ba-
Kyalus KOTOPHX B CHY (H3HONOTHYECKOro COCTORHHA (CBMHOMATKH
¢ MpHIJIONOM, ry0OKOCTeNbHble KODOBH, TeNATa H [IOPOCATa-OTbeMbL-
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1Y) CTAHOBHTCA HEeBOSMOXKHOH. B asToM ciydae Heo6XOAHMO 3apaHce
NpoAyMaTh MepOIpUATHS MO NPeJOTBPallleHHIO HoXKapa H orpaHquHmo
pacnpocTpaHeHHst OTHS H IPOLYKTOB OPeHHsI TaKHM o6pasoM, uTobn
BepPOATHOCTh BO3HHKHOBEHHd TloXKapa Oblia He3HAUHTENbHOH a YIepo
OoT rubenu XKUBOTHHIX OBLI Ol CBeleH K MUHEMYMY. K Takum 1:4eponpm1-
THAM OTHOCATCS HCK/JIIOUEHHe CTOpPaeMBIX MaTepHaJOB B CTPOUTEJbHEI X
KOHCTPYKUHAX H HHIKEHeDHOM oBopynoBaHuu }KHBOTHOBonquKm
3/1aHUH, IpHMeHeHHe HecropaeMoOH MOACTHJKH, NPOKAaJKa a.nempnmﬂ
CKHX TIPOBOJIOB M KaOeJjiefi BHYTPH HECrOpaeMBIX KOHCTPYKUHE ujn
B MeTaJauuyeckux Tpybax, BHeJpeHHEe NMOXKAPHOH aBTOMATHKH. |

KoHCTpYKTUBHEIE, TNaHHPOBOUYHBIE U TeXHHUYECKHE DElleHHS [0 34
LINTe KHBOTHBIX MpPH IOXKape TOMKHBL JONOJHATHCS opraﬂuaaunoh
HBIMH MepoNnpuATHAMH. Tak Kak B XKHBOTHOBOAUECKHMX IIOMEHLIEHHS X
32 BecbMa HEe3HAUHTEbHBIH MPOMEKYTOK BPeMeHH BO3HHKAWT omac
Hble AJISl KU3HH JIIOJeH W KUBOTHHIX (DaKTOPH IOXKapa, 3BaKyallu:

JKUBOTHBIX TpefyeT 4YeTKHUX M 3apaHee NPOAYMAHHBIX AeHCTBHH o6Cay-
HBAIOUIEro NepcoHaJa. )

OpraHusannoHHbBle pelleHUs 10 ofecneyeHnio 6e30MaCHOCTH KHUBOT-
HEIX TIPH MOXKAape AOJKHEI BKAOYATH:

OPraHH3alHl NOKAPHOH OXPaHB! KHBOTHOBOJUECKHX KOMIIJIEKCOE

oéyilelme o6CayKHBAOILErO NepcoHada KOMILIEKCOB NpaBHIaM MG
JKapHOU 6e30MacHOCTH;

paspaboTKy IJIAaHOB 3BaKyallid JXHBOTHBIX H PeryJsIpHYIO oTpa-
60TKY 3THX N/JaHOB B AHEBHOE M HOYHOE BPeMH;

co6mo/1e°HHe MPaBHJ 3KCIVIyaTalHH TeXHHYECKHX YCTPOHACTB IPOTH-
BONOKAPHOH 3aILUTHI XKHBOTHBIX H O0ccliedeHHe HANEXKHOCTH UX cpaba-
THIBaHHSl B CJyuae BO3HHKHOBEHHS II0Kapa.

CaenoBaTesibHO, TOJIBKO COBOKYNHOCTb HHIKEHEPHO TPaMOTHBIX
H KOHOMHYECKH OOOCHOBAaHHBIX KOHCTPYKTHBHBHIX, MJIaHHPOBOYHBIX
TeXHHYECKUX H OPraHHU3aIHOHHBIX pelleHHH MoxKeT obecneyuTh 6e:°,j
OTacHOCTb TIOTOJI0BbA MPH BO3SHUKHOBEHHH IOXKapa B 3JaHUAX COBpe-
MeHHBIX JKMBOTHOBOJYECKHX KOMILJIEKCOB. 3ajaua 5THX pelleHHH cBO-
JHTCA K TOMY, 5TOOBI 3BaKyallHI0O *KHBOTHBIX BCEr0 KOMILIEKca NpeBpa-
THTb B 3BaKyalHIo OJAHOH—BYX T'PYII KHUBOTHBIX, HAXOASIINXCS HOA
yrpo3oi omnacHbix (aKTOPOB MmoxKapa B HadyaJbHOH CTAJHMU €ro pasm»f—
TusA. IIpn 3TOM OCTaJIbHEIM I'PYNNIaM KHBOTHBIX JOJIXKHA GBITh rapanTH-

poBaHa 0e30MacHOCTh OpH BO3SHHKHOBCHHUU HOXKapa B CMEXKHBIX CeK-
HUsAaX.

Paspea VI

NPOTUBOB3PbLIBHAS 3ALLWUTA 31AHHMH
U COOPY)XEHMH

Fnapa 22
NMAPAMETPbBI B3PbIBA

91.1. Hazunauenue 4 o6jgacTb NpHMEHEHHS
AerkocGpachiBaeMbix KOHCTPYKHMI

BaphlBOM HasbiBaeTcs mpoliece GBICTPOro (3a corble HJIH JecAThe
JOJIM CeKYHIBI) (DHBHUECKOTO WX XHMHYECKOro MpeBpalleHus BELIECTB
TH6O WX CMecH ¢ BheJeHHeM OOJbLIOro KOJHYeCTBa SHEPIHH.
Dra SHeprHsl NPHBOJMT K CXKaTHIO MPOAYKTOB B3phiBa H OKpyKaroue
cpefibl, Pe3KOMY H3MEHEHHIO NaBJIEeHHS. BapbiB MoxKeT OHITH BHI3BAH
feToHanyell npu (HH3UYECKOM PA3JIOXKEHHH BELIECTB Jau6o, GPH XUMH-
JecKOM MpEBPAlleHHH, GLICTPBIM CrOpaHHeM raso-, napo- TIBIJIEBO3-
AyuHBX cMecel. Croco6ul JIOKaAH3alAH NOC/ACAHEro ABICHNA u orpa-
HYeHHsi [OCJEACTBH{l OT HEro pacCMaTpPHBAIOTCA B NaHHOM pasjete
yue6OHUKA.

3ajaun NpeAOTBPAlleHHs B3PHIBOB B NPOH3BOACTBEHHBIX SMAHHAX
pemlaloTcst IPH HX NPOEKTHPOBAHMH, KOTIa VUHTHIBAETCS HE TOJBKO
sKoHOMHYeCKasl 3(P(eKTHBHOCTb TeXHOJIOTHUECKOro npouecca, Ho 1 ero
GesomacHOCTb. TeM He MeHee OTBIT 3IKCIyaTanHu o6opynoBaHus
CO B3PHIBOOMACHBIMH TEXHOJOTHYECKUMH IpoueccaMi (Ipou3BOJCTBA,
OTHOCHMBIE TIO MOKApPHOI ONaCHOCTH K KaTeropusM A, b, E) nokassl-
BaeT, YTO B OTAEJBHBIX C/yYasX B pesysabTare aBapuil, a TaKke Hapy-
UreHHs pekHMa SKCITyaTalHy TeXHOJOTHYeCKOro 060pYIOBAHHS H He-
COBMIONEHNsT TEXHHKH 0€30MacHOCTH MpH MPOU3BOACTBE paboT TIpouc-
XOIAT B3PHIBHI, CONPOBOXKIAIONHECS THOE/BIO Jiofe, paspylleHHeM
CTPOMTEJbHBIX KOHCTPYKUHI H TeXHOJOIrHuecKoro 06opynoBaHus.

CraTHCTHUECKWEe JaHHBIE T[OKa3biBaloT, YTO KOJIHUECTBO B3PLIBOB
B IPOMBIIUIEHHOCTH ¥ BeJHYHHA MPHUHHAEMOr0 HMH yuepba Bo3pa-
CTAlOT B CB3H C POCTOM UHCJA H MOIIHOCTH B3PHIBOOTACHBIX TPOH3-
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BOJICTB, HHTEHCH(HKALHEH IPOU3BOACTBEHHBIX IIPOLECCOB, OTCTABAHHEM
TeXHHKH G0e30MACHOCTH H METOJIOB 3aINMTH 34AHHMH OT Pas3pylleHHi
NpH B3pHIBe FOPIOYHX CMecCefl, TEMIIOB pa3BHTHS TEXHOJIOTHH H HACHI-
WEHHOCTH MNPOMBIUIEHHBIX OOBEKTOB BeleCTBAMH, CIOCOGHBIMH
006pa30oBHIBATh B3PLIBOONACHBIE CMECH C BO3AYXOM.

OCHOBHBIM NMPH3HAKOM B3DbiBA SIBASETCS MIHOBEHHOE -H3MEHEHHC
L2BJIEHHSA, 3aBHCAIIErO OT TeMIEPATYPH H 06'beMa NPOAYKTOB IOPEeHHs.
Ecan napiennue, BosHMKaAIOIEe B 3aMKHYTOM 06beMe, MOJHOCTBIO 34-
TNOMHEHHOM B3PBIBOOIACHOH CMECHIO, H IIPH NOJNHOM €€ CrOpPaHHH Ipit
CTEXHOMETPHYECKOH KOHUEHTDaluH, 0603HAYHTh P,, a HAuaJbHOE 3HA-
HeHHe P,, TO H3GBITOYHOE NaBjleHHe, BO3HHKIUEE B 3aMKHYTOM 0GBeMc
nocJjie B3pBIBA, ONpPefeNHTC N0 YPaBHEHHIO

Ap.=p,—p,, (22.1)
a MIpA YACTHYHOM 3aras3oBaHUHU IO YpPaBHEHHIO
W
Aps= (Ps—Ds o 22.9)
Ps=(Pa—D,) W (22.2)

rie W,y — 006BeM B3PHIBOONACHOH CMecH OPH CTeXHOMETPHYECKOT
KOHUeHTpanuu, M3; Wy, — o6beM nomemenus, M3,

AGcomoTHOE NaBiieHHe, BO3AEHCTBYIONEe HA OrpakAAIONIHe KOHCT-
PYKIHH NP B3PEIBHOM TOPEHHH CMECH B 3aMKHYTOM OGbeMe, ompeje-
JIIETCS MO YpaBHEHHIO, BhiBefeHHOMY $1. B. 3enpfoBuuem:

p=p0+ (pa—po) Wcu . (223)

ooMm

Ecnu B3phbIBOOIIacHass CcMecChb CTEXI/IOMeTpH‘IeCKOﬁ KOHIICHTpAIHH

. Y%
C YHCIIOM MOJIeH N HAXOHMTCS B 3aMKHYTOM O0beMe MpH——% . =1,
noM

TO NPH NOJXXKUTaHHH CMECH ee HaBJeHHe N0 CPaBHEHHIO C IIepBOHavaJb-

m T.
HBIM YBEJHYHUTCA B — — pas:
n Ta
P M s (22.4)
Po n u

rie T, — Temmepatypa MmpOAYKTOB rOpeHHs NpH B3puiBe, K;
Ts: — wHaganbHas TeMmeparypa cmecn, K.
W3 ypaBHenus (22.4) caenyer:

T
T

]

m
Po=Po — (22.5)
n

]
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ToacraBus B ypaBHeHHe (22.2) moJydeHHOe 3HAYEHHE p,, HMeCM:

o fm T ) W (22.6)
ApB_pO \ n TH : Wqu

B ypaBHeHud (22.6) BENMUMHB M H N ONPEACNAIOTCH H3 PeAKLHH
rOpeHusl.

fipumep. OnpefefiuTh MakCHMalbHO BO3MOMKHOE u3CHITOYHO® NABNEHHE HA orpax;:
Aallpe KOHCTPYKIHH MOMEIEHHs HPH B3DHIBHOM TFODEHHH nﬁeT%};;?lc;:;?rl}l;;}?Hngogl;K_
i H HUECKHX KOHLEHTPALHH.
JIEeHOBO3AYIIHO! cMeceil CTeXHOMEeTp T y
I‘gs ropem{g TIpH B3PBIBE MPHHATH AJsI METaHA PABHOM 2235°g(,)°éuemneua 2417°C.
TemnepaTypa B NOMelLIeHAH [0 MOMEHT2 B3pHIBA COCTABJAIA .

Pemenue. CocrapiseM peaknud TOpeHHs H onpeaenseM 0O HHM 3HAYCHUA
m H 1.

Jlas MeraHa:
CH4+202+23,76N2=C02+2H20+2'3,76N2, n==m.

Jias aueTuieHa:
C2H2+2,502+2,5 . 3,76N2 = 2C02+H20+2,5 . 3,76N2;
n==12,9 mone#, m=12,4 moseil.

U3 ypasrenuit (22.6) caeayeT, YTO M2KCUMANbHO BO3MONKHOE U3GBITOUHOE AaBJe-

oM = HEIX
HHe B 3aMKHYTOM 00beMe ClieflyeT OXHAATh NPH ——— =1. C yueToM HCXOH

moM

AAHHBIX omnpelienfieM ero 3HayeHuA.

Jlns MeTaHOBO3AYLIHOH CMeCH:

Ap,=10° (——2%?5?‘ —1 > =7,56-10°T1a.

Jina alleTHJIeHOBO3AYUIKOW CMeCH:

Ap =105 _.1_2’4_. __2.41_7__!__2&__1 )———7,83-105 IIa.
Pa= 120 204273

Kak BHAHO M3 MpHMepa H aHajlh3a ypaBHEHMS (22.6), BO3HHK§{I§1—-
wiasi NpH B3pBIBE HArpyska Ha Orpaxciaiomye KOHCTPYKIHH I:OKOH-
JOCTHraTh COTEH Thicau IackaJjef. [lomycTumoe e nasseHHe ﬂglom v
CTPYKIHUI, IPH KOTOPOM OHH COXPaHSIOT HECYILYI0 HJIH Orpa}exl\foro IIy °
CIIOCOGHOCTh, 3HAUMTENBHO MeHblie JaBJieHHs, pasBHBA oro px-
B3phiBe. JlaHHBIe, XapaKTepu3yiollue CTENEHb paspymeéﬂna I;ooro %B_
Hf H KOHCTPYKTHBHBIX 3JIEMEHTOB B 3aBHCHMOCTH OT H30HITOY o an
JleHHs, BOSHHKAIOWIETo NIPH B3PHIBAX B MPOM3BOJICTBEHHBIX MOMEILL ,

npuseneHH B Taba. 22.1.
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Ta6auua 22.1

Ha6wuirounoe papienue

Crenenb paspymweHnss KOHCTPYKIH
Ha KOHCTpykuu#, [la paspy PYKL

Ap,<C5-10° Paspymenne ocrtexsenns, serkux NeperoposioK, BCKPbi-
THE JIErKOCOpackIBaeMBIX KOHCTPYKIHI, ABepeii, BopoT
5:10°<<Ap,<5-104 Paspyiienne naut moxpeitus, TepeKphiTUl, KPOBJH,
KHDIUYHBIX CTEH TONMMHOR 100 51 €M, GeTOHHBIX CTeH

TOJIUMHOH 10 26 cM

5:104<CAp <105 Paspymenne 3nanuii co cragbabim KapKacoM, KHPIHY-
HBIX CTEH TOJIIHMHOA KO 64 cM, GETORHBIX CTeH TOJALIHHON
A0 36 cm

Ap_>10° IonHoe paspyillenre KHPNHYHHIX H Kesne306eTOHHbIX
B o
31 aHult

Ilo crenenn paspywenus cTpouresnbHble KOHCTPYKIHH MOXHO pas-
ACNHTh Ha cjalble, CpefHHe H CHJIbHBle. Cjabbie paspyuieHds Hacry-
laloT mpu Harpyskax no 5-10° ITa u xapaKTepH3YIOTCS TeM, YTO OCHOB-
HbI€ CTPOMTE/JILHEIE KOHCTPYKUHH He paspymaiorcs. II1poMcxomuT pas-
PYUICHHE OCTEK/JEHHS, OTPBIB JABepel, BOPOT, 06pasyioTCs TPEeIUHbl Ha
BHYTDEHHHUX TI€PEropojKax, He3HAUHTENbHO MOBPeXAAIOTCA TeXHOJOIH -
4eckoe 060pyAOBaHUe, BEHTHISAIHOHHbIE KOpoGa, CABUTaeTCst He3aKpel-
JienHoe o6opynoBanue. Ilpu 3TOM BO3MONKHA KCIVIyaTaluus - 3AaHus
TocJie He3HaYHTeNbHOro peMoHTa. CpefHNe PaspylleHHS BHI3bIBAIOTCS
Harpysko#t 5-103 — 5.104 I'la u XapaKTepH3YIOTCs YaCTHYHBIM paspy-
IICHHEM HECYIIHX CTPOHTEJbHBIX KOHCTPYKUHH, BOSHHKHOBEHHEM OCTA-
TOYHBIX flepOPMALUi B HECYMIHX KOHCTPYKIHSX; SKCIIyaTalids 3MaHui
BOSMOXHA ToC/ie NPOBEJeHHs] BOCCTAHOBHTENBHBIX paboT. CHJbHbIE
PA3pYIICHHS BRI3LIBAIOTCS HArpy3kaMH, HpeBHINAlOuHMH 5- 104 [1a.

ITpu obecneuennu B3PHBO3AILKTH 31aHUI HEOOXOAHMO CTPEMHThCH
K TOMy, 4TOGB H3OBHITOYHOE JaBJeHHE, BO3HHKAIONIee IPH B3DHIBe,
HE MpeBhIIIAJO NONMYCTHMOrO I/ KOHCTPYKUME. CHHSHTb JaBJeHue
TIpM B3pLIBAX B NPOH3BO/JACTBEHHBIX NOMELIEHASAX A0 BEJHUHH, 6e30mac-
HBIX /1 IPOYHOCTH H YCTOHYHBOCTH OCHOBHEIX HeCYLIHX KOHCTPYKIHH
3AaHHH, N03BOJSET NMPUMeHeHHe JIErKocOpachiBaeMbIX KOHCTPYKIHIL.
Cxema u3MeHeHHsI AaBJeHHS MPH B3pBIBE B 3aMKHYTOM O0beMe U Tpu
Ha/HYHH JIETKOCOPAChIBAGMBIX KOHCTPYKIUHUIL npusejneHa Ha puc. 22.1.
CKopocTb HapacTaHus JaBJEHHS 3aBHCHT OT (U3HKO-XUMHYECKUX
CBOACTB B3DLIBOOMACHEIX CMecell H 06beMa NOMeL[eHHS., Honycrtamoe
H3GHITOYHOE NaB/IeHHe NS KOHCTPYKIHH npu B3puiBe AP, Moxer
OHTH ONpENeNEeHO SKCIIePUMEHTANLHO HJIU pacyerom. Ecau mpumene-
HHE JIerkoc6pachiBaeMBIX KOHCTPYKIHI 06eCedHBaeT CHHKEHHE Harpy-
30K 10 5-10° ITa, To mposepka HEeCylleH# CHOCOGHOCTH IPU B3pHIBe
CYWIECTBYIONIHX OCHOBHBIX ~KOHCTPYKUHH He HyxXHa. Ilpu AP, x>
>5-10° [Ta He06XOANMO TPOBOAHUTE pacdeT B3PLIBOYCTOHYHBOCTH KOH-
CTPYKIM#, IPelyCMaTPHBas B C1yuae HEOGXOMHMOCTH HX yCHJeHHe,
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AP,

ab

don

Puc. 22.1. Pacuernas cxeMa H3MeHEHHS
[aBJeHHs IpPH B3pLIBE:

1 -~ B 3aMKuyTom oObeme; 2 — ¢ aerkoc6packl-
paeMblMH KOHCTPYKUUAMH

X aHH-
JIEI‘KO(lﬁpaCbIBaeMbIe KOHCTPYKIHHU CJeAyer HCIIOJB30BAaTh B 3

. o
4X ¥ TOMeIleHusx ¢ Npou3BoAcTBaMu Karteropuii A, b u E. Hx Tl:{iényeﬁ
Mas IJIOLafb ONpeleNsieTcsl PacueToM B COOTBETCTBAH C MHCTDY

i 31

10 ONpe/eJeHHI0 MJIOMANH JerKocOpachBaeMbiX KO;{Cprlmidy;u(,) 6a*nglv)la

OTCYTCTBUH PaCyeTHbIX JaHHBIX — He MeHOeerg)SE 1:1[ er{aMeHee e
# KaTeropui ,

HIOMelleHHs ¢ NPOU3BOACTBAM _

Ha 1u1\l43 o6beMa MOMEIeH:s C MPOH3BOACTBAMH KaTeropud DB mo mo

JKApHOH OMaCHOCTH.

v

92.9 Pacuer MAOMAAYM JerkocOpachiBaeMblX KOHCTPYKUHH

y T yK-

PanIH‘!a}OT q)aKTquCK 10 jaoliaib JIeFKOC6paCHBaeMbIX KOHC p

HHH } & H Tpe6yeMyIO f q1.Tpe yCﬂOBHH 6630HaCHOClI/I BBITIOJAHSOTCA HPH
. .

Fn‘d)>Fn.'rp' (227)

Kak npaBuso, Tpebyemasi niomaib nerxocépaCblBaenB«bg; é{gﬂgg};}gg{é
i of6beMa TMOMeUleHHsI.

Wil pACCUUTHIBAETCS Ha eNHHHUILY . :
;lémz?ﬂ Tpebyemas IJIOLLAAD Jerkoc6pachiBaeMBIX KOHCTPYKLUHH OnNpe
fesgercs M0 ypaBHEHHIO 028

Fn,’rp = f:l.’l‘pwuou .

u 6yzer NpefOTBPalIaTh paspylileHHe OCHOBHLIX Hegimgxgcgeggpzﬁﬁzxg;
7 B TOM cJjydae, ecau 1
WHX KOHCTPYKIHH TONBKO a aciete HexoL
CJIOBHH € TOYKH 3peH
H3 HauGosiee HEONArOMPHATHBIX Y e
B3pHIBOGE30NacHOCTH 31aKuil. Hanpumep, CKOpOCTb HapacCTanui A

369



HHs B noMelleHud HabJionaercss HaHOOMbIIER IIPH TOPEHHH CTEXHOMeT-
PHUYECKHX KOHUEHTPAUHid B3PHIBOOMACHBIX cMecefl M PacHpOCTpaHeHHH
¢pouTa nnamenu no coepe. Ilpu 3TOM MOJHOE BpeMs B3PHIBA Tyyq, NPl
BCeX NPOYHX PABHBIX YC/I0BHAX, OyleTr HaHMeHbIIHM, a TpeSyeMas
IIOmAaAb JIErKOCOpacHBaeMbIX KOHCTPYKUHE HauGoJblueil, urto 6yaer

YZAOBJIETBOPATL BO BCeX CAYyYasX 3aJaHHBIM B pacuere YCJIOBHAM bes-
OINIaCHOCTH.

B Meronnke pacuera HPHHATHL CJeAYIOLIHE TEOPETHUECKHE MpeAmo-
CBIIKH H JONYILEHUS:

npefnojaraercs, 4YT0 B3PbiBOONACHasl CMeCb paBHOMEPHO pacmpejc-
JieHa II0 BceMy 00beMy NOMeNIeHHs HJIH €ro 4acTH ¢ KOHIEeHTpaiHeil,
6JM3KON K cTexHOMeTpHUeCKOH. PacuerHBIfi 06beM B3pHIBOONACHO!:
CMeCH INPHBOAHTCS K CepHuecKoMy H Ompefessiercss B COOTBECTBHI
C TpeCOBaHHSMH HODMATHBHHIX JOKYMEHTOB IIPH CTEXHOMETPHUECKOI!
KOHUEHTpauuH. IIpu OTCYTCTBHH pacueTHBIX AAHHLIX NMPHHHMAeTCsi, YTo
BeCb CBOOOAHBIH 06'beM NOMellleHHs] 3a0JHEH B3PHIBOONACHOH CMeChIo:

HHHIHUPOBAHHE B3PBIBHOTO TOPEHHSI CMECH NMPOHCXOAHT B F€OMETPH-
YeCKOM IieHTpe o0beMa MoMellleHHs. [opeHHe cMecH paciipocTpaHsercs
no coepe;

[0 MOMEHTAa BCKPHITHSI JIETKOCOPAChIBAEMBIX KOHCTPYKIHIl MOBBIllIe-
HHe JaBJIEHHs1 BHYTPH IIOMelleHHsl oOINpejensercs, KaK B 3aMKHYTOM
obbeMe;

H3ME€HeHHEe JaBJIeHHsi IIDH B3DbIBe B 3aMKHYTOM oGbeMe u IpH
BCKPBITHH JIETKOCOPACHBaeMbIX KOHCTPYKLHH NPHHHMAETCH B COOTBET-
CTBHH CO CXeMOH, NpHBeldeHHOH Ha puc. 22.1. TIpunumaercs, uTo Jerko-
cOpacbiBaeMbie KOHCTPYKIHMH Pas3pyHIAIOTCsi MTHOBEHHO NpPH JOCTHXKe-
HAU U30BITOYHOTO JaBJIeHHS! B TOMEIIEHHH, PaBHOTO Ap,n. Ilpomecc

HCTCUEHHA rasoB H3 MOMeELIEeHUsI Yepe3 OTBEPCTHSA paccMaTpHuBaercs
KakK anuabaTHuecKHH.

HpH NPHHATBIX PACUYETHHIX YCJAOBHUAX TpGéyEMaﬁ fomans JerkKo-
C6paCI)IBaeMbIX KOHCTPYKIII/II';I onpenesisieTcss U3 ypaBHEHHS
FJI.'I.‘p:AWB/ (VucTTn)s (229)

rae AW, — u36LITOUHBI!l 06beM NIPOLYKTOB IOPEHHS, M3, Vgzer — CKO-

POCTb HCTEUEHHS ra30B uepe3 OTBEPCTHS, M/C; v, — pacderHoe
BpeMsl B3phIBa, C.

YnenbHas miomaib Jerkoc6pachlBaeMblXx KOHCTDYKUHH f, ., OTHe-
CeHHasl K eJHHHIle 00beMa IOMeILIeHHS, ONPEeAesercs N0 yPaBHEHHIO

f:x.'rp = AWB/ (Vnc'rTanou) . (22 1 0)

B ypasnennu (22.10) otnomenue Bennund AW,/Wy,, npeacrasaser

co60f BeMHUHHY H3GHITOYHOrO 06beMa NPOJYKTOB B3PbiBa HA eNHHHIY
o6beMa NOMelleHHsT Aw,:

AW,/ W on =AW, (22.11)
370

B stoMm ciyuae ypasHerne (22.10) mpeicTaBisieTcsi B CIYIOLIEM
BUIE:
frap =AW,/ (VaorTs) - (22.12)

Ypapuenne (22.12), a Tak®Ke aHAJH3 TNPEALIAYUHUX DPACCYX/CHHH
IOKA3HBAIOT, UTO AJA ONpeeseHus TpebyeMolt nomaiu Jerxoc6pach-
BaeMbiX KOHCTPYKIMI HEOGXOHMO PaCIoaraTh CAeAYIOWHMH HCXOHbI-
MU AaHHBIMJ: H3GHITOUHBIM 0GBEMOM NPOLYKTOB FOPEHHst IPH B3PHIBE,
OTHECeHHHM K eldHHIe ofbeMa MoMelleHuss Aw,, TeMIepaTypou npo-
LyKTOB TOpeHHs TIpH B3puBe Ty, cxopocq*m:pb?‘;::e:eﬂua rasop uepes

S Vger H DACueTHHIM BpEeMeHeM B -
OTBeP%)SC’ﬁrlIflTOlI:I(;:Iﬁ O%T)BM NPOAYKTOB B3PbIBAa. 3a HCXOAHYIO Qopmyay
0 ONpeAeaeHHI0 H3GBITOUHOrO 00beMa TNPOAYKTOB B3pLIBA npm;?;
ypaBuenne (22.3). Pasjenus mnousieHHO JIEBYIO H NMPaByio YacTH 3T
ypaBHEHHS! Ha BEMHUUHY Do, TMOJTYIHM:

P (g Wew ’ (22.13)
Po Po Wuom
rpe p — a6CcoJIIOTHOE JaBJieHHe IIPpH yaCTHUYHOH 3ara30BaHHOCTH MOoMe-

uienus, Ila.

B COOTBETCTBHU C YKAa3aHHAMH II0 ONpPeAeNeHHIO KaTeropufi npous-
BOJICTB N0 B3PbIBHOH, B3PHIBONOXAPHOM H MOXAPHOH ONACHOCTH npn(x){?-
MaeM cBOGOMHEI 06beM HPOU3BOACTBEHHOIO NOMEIEeHHST PaBHEIM 8079%
reoMeTPHYECKOro 0ObEMa MOMENIeHHUS. B aroM cayuae YypaBHeHHe
(22.13) mpencrapasiercs B CHeLyOIeM BHIE:

P (B Woeu (22.14)
pO po 078 WHOM
HNcTtedenne rasos npu BCKprTHPI JIeI‘KOC6paCbIBaEMle KOHCTPYKIHH
l’IpOHCXOIlHT B cpeay C JaBJeHHEM D,. B atoM cayvae, NOJNb3YyACh ypaB-
HeHHeM Tra30BOro COCTOsHHS, MOXKHO 3anHucarTh:

o Wa g (B _lvﬂ__, (22.15)

0)8 WHOM po 0)8 WIIOM
rae W, — ofbeM NPOLYKTOB B3PHIBA NMPH AaBJEHHH, PABHOM Po.
Ypapuenue (22.15) npeoGpasyercs B cAeAyIOMHUN BHA:

W,=0,8Woout |22 — )WGM. (22.16)
Po )
C yueroM [OMyCKaeMOro Ha KOHCTPYKIHH AaBJIECHHA o0beM rasos,

0’8 Wnoupnoﬂ
OCTAIONIHXCSA B TIOMEIEHHH, BHIpaXaeTcs OTHOUIGHHEM ——————

Po
a H3GHTOUHBI 06beM MPOLYKTOB B3PHIBA OINpeJesaercs no ypaBHEHHIO
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AWB —_ WB— 0»8 Wnompnon

) (22.17)
C yuetroM ypaBHenus (22.16) umeem:
AW, =08Wot | 22 —1 Jwo— 08 Waban 59 1,
Po Po .
HJIH
= [DPs
AW,= (2 1 | W.u—0,8Wa, [ -Prn 1 ) (22.19)
p0 po

i ll?as,aeJmB IOY/JICHHO JIeBYIO H MPAaBYI0 YaCTH ypaBHeHus (22.19)
€OMETPHYECKHII 00beM MOMelleHHs, HOAydnM BOpMyay s ompe-

AeJIeHHs1 H30bITOYHOrO 06beMa Ip
OLYKTOB B3PHIBA, OTHECEH -
HUlle 00beMa NOMelieHHS Aw,: P ’ croro K e

Aw.— [P Wen Pon
. -1 |—=— 0,8 [ Parx _
P Woon Po a (22:20)
Iloxcrasus us ypaBHenna (22.5) smauenne Ps, HOAYYUM:
AW,Z __r_n L_. _\Nﬂ_ Paon
(n T 1 ) Wo —0,8 (——I—;‘———l ) . (22.21)

m T
OTHowenne BeqmuHH — -—  NpeAcTaBAsieT cOBONH CTEMeHb pac-
H

LIHpeHHuss NPOAYyKTOB FOpeHHs1 NpH B3phIBE:
m B

T T (22.22)

&=

C yueToM 3TOro BEIpaKeH
ust aBHeHune (22.21
P A yp ( ) mpeacraBasercs

W
oM _ ‘pngrl ’
———WHOM 0,8 ( —-—po —1). (22.23)
Hanusle o crenenn pacion
: PeHHsI NIPOAYKTOB TOPEHHS NPUBOISATC
B CIf 0
(225;)13‘%}1014 JUTEPATYPE UM MOTYT OBITb BBHIYUC/IEHH O yPaBHEHHIO

Aw,= (e—1)

Npu
ﬂymH%ﬁmgfa'ec(ggb?;e)?p?(?HBBOﬂCTBeHHOFO NOMEUIeHHsT 3ara3oBaH Ha 25% MeTaHoBO3
METPHYECKOH KOHILEHT .
CTpyKOuu cocrasiaser 1,05.10° Ila. TpeG}I;leTcs?alé)iuielllle?llzCKaeMoe A
ot mpomyanarer 10 p b YAENbHBI H3GBITOYHBI

Coraacno npui. 3 yue6uuka, fas MeTaHoBO3AylIHOH cMech 8=7,5. B aTom ciayuae:

AW = (7,5—1)0,25—0,8 (-———1'05‘ 10°

105 —1 >=1,585 M3 /M3,

/

Temnepatypa ropeHus mpH B3pbIBE. BapbiB mpoTekaeT B TedeHHE
COTHIX H JeCSThX AOJEl CeKyH/bl. I1oTepH Te/a NPU TaKO# NPOAOJIKH-
TEJALHOCTH Mpolecca oyeHb HesHaunTenbHbl. [IpakTHYECKH CUHTAIOT,
yro 909% Temsa, BbiIeAHBILETOCS NMPU B3PHIBE, HAET HA HArpeB NPOAYK-
TOB TOPEHHS U YTO TeMIlepaTypa MPOLYKTOB rOpEHMs NpH B3PLIBE CMECH
CTeXHOMETPHUECKOH KOHIeHTpauuu OJH3Ka K TeOpeTHUeCKOH:

T,=0,9T,, (22.24)

rre T, — TeopeTHuecKasa TeMiiepaTypa NPOAYKTOB ropeHus, K.

Heo6x0auM0 OTMETUTb, YTO NpH OOBIYHOM TOPEHHH Ha mMoxKapax
TeMTepaTypa rOpeHUs BellleCTB 3HAUHTENbHO HUXKE H3-32 OOJbIUNX Tel-
JIOBBIX MOTEPb B OKPYKAIOIIYI0 CPELY U HA HArpes Orpazxaiomiux KOH-
crpykunii. Kak mpaBmiio, Ha MOXape MPOHCXOMMT HEMOJHOE TOpeHHe
BEleCTB CO 3HAUMTEbHBIM H3OBITKOM BO3LYyXa.

Tlpy H3BECTHBIX 3HAUEHMAX TEOPETHYECKOH TEeMIEepaTypbl rOpeHus
BEIECTB TeMIepaTypa NpPOAYKTOB TOPEHHS IIPH B3PhIBE CMECH CTEXHO-
MeTPHYECKOll KOHLUEHTPAIMH MOXeT OHTh OlpefesieHa Mo ypaBHEHHIO
(22.24) 7u60 pacueToM, B OCHOBY KOTOPOTO IOJIOKEHO ypaBHEHUE TEM-
noBoro Oajasca:

nrQH=Qu.m (2225)

e N, — KOJHYECTBO FOpIoYero BELIecTBa, KMOJb; Qx — HH3MIAA Tell-
jgota cropanusi, KI1xK/KMOJb.

[Ipu TOM 3HTA/bIHs NPOAYKTOB TIOpeHHS: Qu.r ONpelessercs IO
¢dhopmyae

Qur=m ¢ tmacote4 . . . +micty, (22.26)
rie m; — KOJHMUeCTBO OT/AeJbHOTO KOMIOHEHTa B MPOAYKTax ropeHus,
KMOJIb, C; — MOJbHAS TEIJIOEMKOCTb OTAEJNbHOIO KOMIOHEHTA

B IpOAyKTax ropenusi, KIx/ (kMonb-K); t, — Teopernieckas TeM-
neparypa npoaykros ropenus, °C.

C y4eToM MOC/IeAHero paBeHCTBA ypaBHEHHE (22.25) npencrasJis-
eTcsi B BHIE:

| .
nI‘QH=2mlcitr7 (2227)
i==n
rje 1 — KOJHYyeCTBO BHAOB KOMIIOHEHTOB, BXOJASIINX B COCTaB NpOAYK-
TOB TOpeHHUd NpPH B3PLIBE.

B ypaBHennu (22.27) BeJWUHHBI N, |, M; ONPEIEJSIOT U3 peaKIHH
rOpeHHsi, a HUSIIYIO TEIUIOTY CropaHusi BellecTBa — IO CIPABOYHBEIM
naHnbiM. PellleHHe 3ajadyi OCJ0XKHAETCS TEM, YTO TENJIOEMKOCTb IpO-
JYKTOB TOPEHHS C, He SIBJIAETCS NOCTOSHHOH, a 3aBHCAT OT TeMmepary-
pHI, KOTOpAs TakkKe SIBJAACTCS HEeU3BeCTHOH BeJHUHHOH. 3ajaua pelia-
eTCsT METOIOM TMOCJAefoBaTeNbHbIX NpuOIHKenu#. [Ipn sToM 3anaroTes
TeopeTHUecKoil TeMIepaTypoit TOPeHHs i, H MO CIPaBOUHBIM AAHHBIM
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NIIpH 3aJaHHOH

B:I:prBanct OgHTaeMnepaType OTIPEACIIIOT SHTANBINIO ra30B MPOAYKTON
> it YEHHS! SHTAJIbIIHH Ta30B TPH NOCTOAHHO

pHBOISTCS B Tabx. 22.2. M AaBieHun

Tabauna 222

Z;g:egzg OHTadbnus, KOk /(K Mob)
, co, H,0 SO, N, Bosayx
-1000 49442 38648,5 50321, ; 31337 31621,9
1100 55140,4 43198,9 55907,2 34760,2 35074,5
1200 60922,6 47807,9 614924 38221,2 38560,6
1300 66788,6 52584,5 67161,5 Co41 719,8 42067,6
1400 72654,6 57403 727971 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 563974
1890 96579,5 77598,8 95557,1 59539,9 599927
1900 102613,1 82794,4 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 96789y
2900 163795,5 135848,2 158813,6 100488,7 100488,7
3000 169946,4 141161,1 164667 103828,2 104205,3

Ioayue
o Oé}{’ﬂeg};belﬁnlgacf(l)zge}gOllCTaBJIﬂIOTCH B opmyay (22.27). Ecau npu
oy e Bbmemxop aHue MPOAYKTOB rOpeHHs1 6yJeT paBHO KOJH-
e npaBHnbné o IIErocs MpH TrOPeHUH BELIeCTB, TO 3a4aya pelile-
. D NMPOTHBHOM CJiyuae HeOOXOMHMO CHOBA 32JaThCs TEM-
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ayd TOBTODHTD. H,J'Iﬂ OTAEJbHBIX

nepaTypoll TOpeHHs i peliesne 3ak
y TOpEHHSI MOXHO OMPENeNHTE 10

BELECTB TEOPETHUECKYI0 TeMIepaTyp
CPaBOUHBIM TTOCOGHSM.

Mpumep. OnpejenuTs TEMNEPATYP
¢ BO3JLYXOM MpH TemJoTe Cropanns Qq

Peiuenye Peakids ropeHus:
C2H2+2,502—|—2,5-3,76N2=2C02+H20—|-2,5~3,76N2.

y B3pHIBA CTEXHOMETPHUECKOfi CMECH aueTunena
=1307,3- 108 K /KMOJIb.

U3 peakuuu TOpeHHs HAXOAMM:

= 0J1b; =2 gmoJf; m =] KMOJb; . =94 gMoJsed.
n ==1 KMOJb; M 2 xMoOAIS; Wy 1 s M, ,

KoanuecTBo Tenna, BbIAeJHBLIETOCs NPH peakuus, COCTaBHT!
n,=Q,=1-1307,3-10°=1307,3-10° x]lxx.

3agaeMmest 1,=2800° u ¢ yueTOM IaHHBIX rabn. 22.2 onpeseiseM TEIIOCOALDPHKAHNE

NpOAYKTOB B3PHBA:
Sm,e,t, =2- 157560,7-+1-130342,5-+9,4- 96437 = 1352-10% xk[Ix.

eHust He MOXeT TMpeBHIATH TEmJIOTY CropaHug

TennocoaepKanue NPOAYKTOB TIOP
U aueTHJeHA MeHblle 3a/laH-

pelecTsa. CAel0BATENbHO, HCTHHHAS TeMnepatypa rOpeH
HOTO 3HaueHHd tr=2800°C.

3anagumes t, = 2700°C.

B 3TOM cayuae:

Smc,t,=2-151481 d41- 124782,4+9,4-92653,56=1298,7+ 10° kIlx.

UM Temsla HAXOAUTCS MEXKAY 3HAUYEHHAMH
emnepatypax. HcetunHoe 3Ha-
HAXOAWM WHTepmoJAnued.

eHHIO TeMJOCOAepKAHUA

BesHuMpa BHUIENHBIIEroCs MpH Peakxi
TeMJOCOAEPIKAHHI NPOAYKTOB TOPEHHA NpH 3aLaHHBIX T
yeHWe TEOPETHUECKOlH TeMmueparypsl ropenus alleTHJIEHA

TosuieHue TeMlepaTypsl Ha 100°C npusomHT X yBeJH

rasos Ha:
1352.105—1298,7-108==53,3-10° kJIX.
Paspuia MeXJy TEIIOTOH Cropanus H TeIUIOcCO/iepIKanueM rasos IHpH tr=2700°C

COCT3BHT:
1307,3-103—1298,7-10°=8,6-10° KX,

CocTapisgeM NPONOPLHIO
53.3-10° kdx — 100°C,

8,6-10% kIx — At°C,
OTKY A2
8100100 o
53,3-10%
CaenopaTeabio:
tr=2700+16=2716°C;

T, = (t,+T,)0,9= (2716+-273)0,9=2690 K.
CKOpOCTb MCTEUEHHsi ra30B MpH BIPHIBE. CKOpOCTb HCTEUEHHS MPO-

JIYKTOB TOPEHHS B aTMocepy uepes OTBepCTHS HPH agnabaTHuecKoM
pACIIAPEHHH 3aBHCHT OT OTHOUIEHHS NaBJeHHs Cpebl, B KOTOPYIO
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lqlpponucg(oll,fl (;{SCTleE){?I?He rasoB pPo, K NABIEHHIO B MOMEIIEHHH Pyoq.

ypaBHenHm;xe 3008 +1,5-10° [Ta cnpaBen/uBO TepMOXHHAMHUECKOE
(22.28), koTopoe W HCHOJB3YIOT AJMA pacuera CKOPOCTH

HCTeYeHHs Ta30B NPH B3PHIBE B MOMELISHUAX: P

4/ 9 p e |
Viaer==u ‘/ B Yoo 1— ( Po ) K
K—1 04 p"ﬂ'l—m (22.28)

I‘ ——
ne ;IJ;J}OTHKOBQ)(DHLLI/IGHT pacxoia; K — moKasaTelb ajHabathl; p, —
THOCTL Ta308 NpH 3aJaHHON TeMnepaType M NaABJACHHH, Kr/m>:
T, »
Pr=p, —— o 22.29
TI’ICT po ( . )
rasgqlézr}a;saﬁ, UTO B NPOAYKTaX FOPEHHH NpeobsafaiT ABYXATOMHBIE
.noew’xo asaresnb aguabathl, NPeACTABJASIONIHT COG0H OTHOLICHYNE Tell-
’ I/IxIl CTH Ta3a OpH HOCTOAHHOM JaBJIEHHH C, K TEIIOEMKOCTH rasa
pu MOCTOAHHOM o6beMe Cy, IPHHUMAIOT paBHBIM 1,4,

C yueroMm mocn
€HEro paBeHCTBa ypaBHeHHe (22.2 ‘
eres B Crenyomas hero yp (22.28) npenpcrasas-

/
// 2K T Tk
Vncr:M‘l/ B taesPo ]— ( Po ) K
= o : 22.30

K—1 poTo Pron ( )

_1112%1/1 3Ha113t?ﬂﬂﬁx Koa¢pduuuenta pacxoma pn=0,75; k=14; p,==
=1,29 kr/m% T,=273 K u p,=10° [1a ypaBHeuue (22.30) r’lp,eo60pa-
3yeTcsi B CjIelyloliee PaBeHCTBO:

0,286 1
(e \"
VucT=33,4 ‘/ Tnc'r 1 ( Px n-) J . (2231)

YuuTHIBas, 4TO

Pron == PotAD zon, (22.32)

ﬁ)ﬁé.HECOOﬁpaSHO BBISIBUTb 3aBUCHMOCTDH CKOPOCTH HCTEYEHHdA Tras3oB OT
TeMNnepaTypho u JOMYCTHMBIX HArpy3okK Ha KOHCTPYKIHH:

Vnc'r:f(Apnon; Tucr) . (2233)

Hml;ﬁaﬁngecmﬂ 3aBHCHMOCTb CKOPOCTH HCTEYEeHHS ra3oB OT 3THX Be-
» NPOCUHTAaHHAsA NO ypaBHeHHI0 (22.31), nmpuBeneHa Ha puc. 22.2.
oTeMHepaTyPa HCTEYeHHs ra3oB MPU B3PhIBE He ABAAETCH MMOCTOSIH-
:{;)}1(4 ]]336J1H‘H/IHOPI, UTO BHI3BIBAeT JONOJHHUTE/bHbIE CJI0XKHOCTH B pacue-
pYK.uHﬁﬂqaeqpaegeoliigmffnnpn paspylieHHH JerkocOpachiBaeMHX KOHCT-
D aehes @ PCTHsI HCTeKaeT BO3AYX HJIH BO3AYX B CMECH C Topio-
» @ 3aT€M TOJIBKO NPOAYKTH FOPEHHS B CMeCH ¢ H3GH-

TOUHBIM BO3AYXOM, HMeioliHe OoJjiee BBICOKYIO TeMIepaTypy. B atom
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cayuae 1e1eco0GPasHoO NOJIb30BATECH YCPEAHEHHBIMH 3HAUCHUAMH TeM-
mepaTypHl HCTeueHHs rasos. Pacuernas dopMyJa [o OmpeleseHHio 3ToH
BeJIHUMHb MOYKeT GBITh MOJyUYeHa Ha OCHOBAHMH YPaBHEHHUs Tel/0BOTO
Gananca. IIpu 3TOM TeNJIOCOAEpXKaHHe INPONYKTOB TOPEHHA B CMECH
C BO3AYXOM IIPH TeMIepaType HCTeHEHNUsI (Wit (0,8Won— W) 1Cucr Tuer

e mfe

t;\pam%l],ﬁ‘m‘sﬂﬂ{ ‘ ‘ ,1
e | ”‘,/Jl/,,

!&pioﬁrl“
i 0

==

i

[ S
I
i

! i i
.

W07 B0 700 600 2000 2400 2800 Togm K

Puc. 22.2. 3aBMCHMOCTb CKODPOCTH

WCTeqeRNd Ta30B [IPH B3pHIBE uepes

OTBEPCTHSL OT AONYCTHMBIX HArpy3ox

HA KOHCTPYKUMH H TeMnepaTyphl HC-
TeUeHUS

JOJKHO PaBHATBCA TEIIOCOAEDPIKAHMIO 00Da3OBABUIMXCA MpPH B3pbBE
razos W,cn,T, B TEIOCOAEPKAHMIO BO3AYXA, He YUacCTBYIOLLETO B pe-
aKuuyd rOpeHHsd HpH B3DPHIBE (0,8Waou—Woen) € Tut

(22.34)

[Ws+ (0,8Wnom—wcm) ]CEGTTKOT: WBCHJ‘TB+ (Oygwnom"\'vmt) ]CBTHy
1€ Cyor — TEIJIOEMKOCTb Fa30B, MCTEKAIOMHX TpH B3PBIBE HEPES oT-
BEpCTHS, kJIx/(m3-K); ¢, — oObeMHast yae/lbHas TEMI0eMKOCTH

posayxa, kJlx/(m3-K).

TIpH Cuer ™ Cy A Coy, UTO MOXKHO ZONYCTHTD B NPAKTHHUECKHX pacue-
Tax, pellienue ypaBHeRHs (22.34) OTHOCHTEJNbHO TEMIEPATYPHI ycreve-
HHS ra3oB NpeicTaBjsgercs B CleAylolleM BHIE:

W, T 0,8Wyon—Woey)T -
B B+( ’ woM GM) H . (2230)

W3+0,8Wn0M_WOM

TMonctaBuB B HOCAEHee PABeHCTBO U3 YpaBHEHHS (22.16) 3nauenue
W,, umeeM:

Tuer=

i 0,8\;\/m+(—Ei —~1) Won iqTﬂL (0,8Wson—Wes) T

Po .

Tacr=

038Wn0M+< "PL - ) V\/cm+0,8wnom'—v‘/cm
Po ,
(22.36)
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CorniacHo ypaBHeHuaM (22.4) u (22.22), OTHOlIeHHe AaBJEHHA npH
B3DLIBE CTEXHOMETPHUECKONH KOHIEHTPALHH CMeCH B 3aMKHYTOM 00beMe

P: K MepBOHAYAJBHOMY JABJEHHIO P, MPEICTAB/ISET COGOH CTelneHpb pac-
ILHPEHHS TPOLYKTOB TODEHHs g:

_Ps. m T

= — 2 (22.37)
Po n T

C yuerom sToro ob6cTosTenbCTBa ypaBHenne (22.36) mpeobpasyercs
B CJAEeIYIOLIHN BHLI:

T — [0)8WIIOM—|_ (8_' 1 ) Wcm] Tn+ (OySWnom_"Wcu) Tn
e 0,8WHOM+ (S—I)Wcm+0,8wnom—wcu

(22.38)

[Tpu 3arasoBaHHOCTH MOMELIEHHST B OTHOCHTEIBHBIX JOJISIX K [€OMET-
puueckoMy o6beMy moMeuieHuss Wy, HMeeM:

0 —1 Wen T,+ 10,8— Woeu .
[ 8+ (e—1) ( —{—) ]T

T N oM B ooM
uCT

L (22.39)
1,64 (6—2) Vex

oM

Ipn Wey=0,8 Wyoy, T. €. IpH MOJHOH 3ara30BAaHHOCTH CBOGOLHOIO
06beMa MOMeleHHsl B3DEHIBOONACHONH CMEChI0 CTEXHOMETPHUYECKOH KO-
neHTpalid, Wou/Wiew=0,8 1 Tper=T., 4TO IOKa3bIBAET crpaBeu-
BOCTb BBIBEJEHHOTO ypaBHeHMs JJs1 ONpeNeJeHHs CPeIHEero 3HaueHHUs
TeMIlepaTyphl HCTeUeHHS IA30B IPU B3pPLIBE.

PacuetHoe Bpems B3pbiBa. 3a pacueTHOoe BpeMsi B3DEBA T,
(cM. pHe. 22.1) mpUHHMAaeTcs BPeMsi HCTEUEHMA NPOJAYKTOB TOpeHHs
uepe3 OTBEPCTHsi, o0pasoBaBIHeCs INPH BCKPHITHH JerkocGpaceiBae-
MBIX KOHCTpYKumit. OHO ompejensiercss Kak PasHOCTb MEXIY MHOJHBIM
BPeMCHEM B3DBIBA T,; H BPeMEeHeM HapacCTaHHst H3GHTOUHOrO AaBJIEHUS
B ITOMELIEHUH 10 ApPgon:

T =To.a—Ton. (22.40)

[Ipu pacuere BpeMeHH B3pBIBA NpPEANOJATalOT, YTO HCTOUHHK BOC-
NJaMeHeHHs pasMellleH B FeOMEeTPHYECKOM ILIeHTpe B3PHIBOONACHOTO
o6beMa cMecHd, NPHBEJEHHOTO K cdepe.

910 ABJAETCA HAHXYAIIHM CJAY4aeM H3 BCeX BO3MOXKHBIX, TaK Kak
BBI3bIBaeT Gosiee 6BHICTPOe HapacTaHHe NABJEHHSI H YMEHbUIAET pacyer-
HOe BpeMs B3phiBa. TakuM o6pasoM, IOJHOE BpeMsi B3PHIBA MOXKET
OBiTh ONpefe/eH0 KaK BpeMs NepeMelieris GPOHTA TIaMeHH OT LeHT-

pa chepst 10 ee 000J0YKH C pajHycoM R, ONpejesnseMoro us ypas-
HeHus:

Wy :-i;‘— AR, (22.41)
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oTKyaa TpH eW o< Wia!

v/ 3eWer 069 7 eWon (22.42)

R=} 4x

Mpn eW enuz=Wiou ClEAYeT NPHHUMATD
R=062 1 Waom (22.43)

Jlna ompeieneHHs HAYaJbHOrO BPEMEHH B3PHBA Tpa HEOGXOUMO
pacrosaratb 06beMOM B3PLIBOOIIACHOH CMECH, HpH CrOpaHHH KOTODOH
B 3aMKHYTOM O6'beMe NOMelleHHs! H30HITOUHOE AaBJeHHe Ap, yBen%ip;;
¢l 10 NONYCTHMBEIX HArpy30K Ha KOHCTPYKUHH Apgon. OOO3HAUNM O
TaKoli cMecH Wi, B aTOM cayuae ypasHeHne (22.6), mpeacraBJeHHOE
B BUJE!

W
— 1) —o (22.44)
Aps==po(e—1) W

[OKa3bIBAET, YTO BCErJa MOXKHO N0A0o6paTh Takoii 06beM B3PHIBOOMAC-
HOH cMecH Wou=W!.y, npH KOTOPOM APz==ADgon'

Wen
Apnon=po(8'—1) WHOM N (2245)
HJIN )
Wige APronWaon (22.46)
Po(e—1)

TIpn o6beMe cropeBileil cMecH, PaBHOM 06beMy chepsl ¢ paauycoM
r, HMeeM:

eWi,,— _f;_ r; (22.47)
V 3eWlen 069 VT Won (22.48)
= l 4g

[lozcTaBUB B NOCJAeHee PABEHCTBO U3 YpaBHEHHA (22.46) suauenue
W!ew, TOAYUHM:

:7 " AP or Won (22.49)
r=0,62‘, p(e—1)

Pacuersoe BpeMs B3PHBa (BpeMs UCTeueHHs TPOAYKTOB roperns
B CMeCH ¢ BO3JyXOM) oIpefessieTcsi KaK BpeMs IepeMellenus ¢poHTa
TJaMeHH OT HOBEPXHOCTH C(ephl ¢ PaaHyCOM I 10 NOBEPXHOCTH chepnl
¢ paanycoM R. M3 ypaBueHuit (22.42) u (22.49) cnenyer:

3 —

3 ~—/3 Apgxonwnou 50
02 Ve (VW — ‘/ AProsZmy - (22.50)
R—r=0,62 1y a(l/ po(e—1)
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cxogotiboﬁggi;l;igguipgdeHH'Bsmea CYLLeCTBEHHOE 3HAUEHHE HMeeT
CKOPOCTb TOpDEHHS Vy H Hfg;;)z.ag«];}nﬁ)e\lfm HII)DastqaroT N Kaeoine
pacuernoft. Ilpu HopMasbHOH cKO OCTI/ID’ acﬁHgMaeMy}o % ropemms
nepeMelleHte ITaMeHu OCyIJJ,eCTBJISIIDETCH sapcqeg ncgll)):;aet};: ;'{renl:r(l):g e:;{epr[:f
?I?éxpgcxafn}{ocyo OT TOPSUIETO C/I0S XOJIOAHOMY. SHAUEHHS] HOPMAIbHOM
POCTH CPABHHUTENbHO HEBEJHUKH H 3aBHCHAT OT COCTABA CMeCH. naBJle-
HUA ¥ Temiepatypel. HaGiionaemble mpu B3peiBe CKOpOCTH ropet
cn'/lecen B HECKOJ/ILKO Pa3 [PEBHILAT HOPMAaJbEYIO. IT0 O6’bHCH€{i‘I::‘gH
Ezg;u;&;;el:\;[:;r III{%%I;AYeKI)OB TOPeHHsT BHYTPH Chephl, OTpaHHYEeHHOH cbpbxi
. TOrO, NPy OlipefeseHHbIX T
HHTeHCHOHKAUNA Tpolecca ropel-m;xpaspbmoonac}}ﬁ?;??:aﬂe}éeliﬁMe?orsc[O
IIDHBOJIUT K YCKOPSIIOIIEMY DEXHUMY TCODEHHS: ‘ ’ pes

V,=avge, (22.51)

rie %
1 Iigig);pnunem 0, XapaKTepu3yIOMHN yBeJHUeHHe HOPMAJbHOR CKO-
ICKH‘{ TOpEHHst NIPH YCKOPAWILEMCS PEeXHMe TOPeHUs, B IIPaKTHYe-
X pacuerax NpH ONpeJeJIeHHH BPEMEHH HCTEeUeHHSI TasoB yepes

Hp()@Mbl ][!)HHHNI& T p p p W v 1
O

Hcxons ns BLIIEH3JI0KEHHOTO, Cledyer:
.= (R—r1) /v,. (22.52)

C A h %
e 1etoM ypasHeHnit (22.50) u (22.51) npu =2 u eW,,<W,.,

(o
T.== ngl \\ 13 “]c.\i - !’/ pﬁ(g_])
E — I (2253)

Ecin eW =W,

" W( - |/ ﬂp—’“»t—)
Tyg= _ pO(g_l) ! a0 =4
Vg€ : (4204)

Bpems ot Hauana B3pbiBa 10 MOMEHTa BCK
MbIX KGHCTPYKIHHA IpH A
u (22.51); opu a==1:

PHITHS JerkocOpaceiBae-
Puon ONPE/ENSAETCSA C Y4eTOM ypaBHeHu# (22.49)

(22.55)
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PacuyetHas BeJluHHAa BPeMeHH B3pbiBA (BpeMeHH HCTEUEHHS rasos
yepes OTBEPCTHsI) MOXKeT NMeTb OTPHUATe/NbHOe 3HaUCHHE aubo OHTH
paBHOft Hya10. DTO CIEAyeT U3 aHaIu3a dopmyas (22.53). IopoGueie
Clyuan BO3MOXKHbBL IPH MajoM 0GbeMe B3PHBOOMNACHOH CMECH. Onu 03-
HaualoT, YTO peasibHble HArpy3KH HA KOHCTPYKIHH, BOSHHKAIOUIHE NPU
B3PbIBE, MEHBLIE WIH PABHH JOMYCTAMBIM. ¥YCTPOHCTBO JerkocOpachl-
BaeMBlX KOHCTPYKIMI B J@HHBIX CTyuasx He Tpebyercs.

22.3. Pacuer TpefyeMoii muomanH JerkocGpachBaeMbix
KOHCTPYKUHH

Pacuer Tpe6yeMoil MI0MALK ETKOCOPACHBAGMBIX KOHCTPYKUHH Be-
gercs mpu T,=293 K u p,=10° Tla. B Hauase pacuera ONpeACIAIOT
sexontbie 1aHHbe: W, Waosy, APon, M, 0, Tr, va. OObeM B3pHIBOONAC-
HOH CMecH onpeieaseTcsi IPH CTeXHOMETPHYECKOi KOHUeHTpaukH B CO-
OTBETCTBHH ¢ YKA3aHUAMH 110 ONPe/ieeHHI0 KaTeropHil NPOUSBOACTB MO
B3PHIBHOMW, B3PLIBONOXKAPHOMN 1 N0KaPHO OMACHOCTH, a 0ObeM NOMeIne-
HHSl — TO HPOEKTHBIM MaTepHajaM. BeauuuHBl M U 1 ONPEARTAOTCHA
M3 peaKlH¥ rOpeHus, a AP yon, T, U V4 IO CIpaBOYHEIM AaHHBIM. [1pu OT-
CYTCTBHY CIPaBOYHHIX JaHHBIX TI0 TEOPETHYECKOH TeMIepaType roperis
peluecTs T, ee OmpeessiloT pacyeToM IO MeTOAHKe, H3JI03KEeHHOH B Ha-
crosimell ryiase yueGHEKa. [locie onpesieseHnss HEOOXOJMMBIX HCXOA-
HBIX JIaHHBIX NPHCTYMAIOT K pacyeTy NapaMerpoB, BJAMAIOMWHUX Ha IO~
aib Jerkoc6pachiBaeMbix KOHCTpyKuuit. CxeMa K pacuery Tpebyemo#
MOImAAH JerKoc6pachBaeMbIX KOHCTPYKuH# (pHc. 22.3) mnosBoJaser
ompejenaTh TPeGYeMyIo IJIOMaAb JIeTKOCOPACHBACMBIX KOHCTPYKUHH
H TIpH KOHIIEHTDAIHUsX B3PHIBOOMACHBIX CMecel, OTJIMYHBIX OT CTEXHO-
MeTpHuecKHX. B 3TOM ciydae o6beM B3PHBOONACHOH CMECH PACCUMTRL-
Baercs NPH 3aJaHHON KOHLIEHTPANMH, a TeMIepaTypa TOpeHHs CMecH
T, u COOTHOIIGHHE YHCJIa MOJefl IpU peaknuu TCOpeHHs — C YueToM
H3BEITOIHONO KOJHUECTBA BO3AyXa, Haxojsuierocss B cmecu. Pacyer
OCJIOKHSACTCS] OTCYTCTBHEM HCYEPHBIBAIOIIMX CHPABOUYHBIX JAAHHBEIX MO
HOPMaJILHON CKOPOCTH PacHpOCTPaHEHHs MJIaMeHH v, B GeAHBIX CMeCsX.
CrenyeT TakiKe 3aMETHTDb, 4TO pacuerT TpebyeMoi nomanu Jierkoc6pa-
CHIBAEMBIX KOHCTPYKIIHI MPH KOHUEHTPaunu B3PhIBOOIACHBIX cMmecett,
OTJIMYHBIX OT CTEXHOMCTPHUCCKOH, He GYIeT B MOJHOR Mepe OTBeYaTh
TpeboBaHHAM 6e30MacioCTH. '

Mipumep. Ompeesnts TPeGYCMYIO IONAAL JNCrKOCOpPACHBAEMBIX KOHCTPYKUHE NpH

3ara30BAHAH CTEXHOMETPHUCCKON alCTHICHOBO3/LY IO CMeChio 925% o6bema [POH3-
BOACTReHHOro moMelnenust. O6Lem nomentenus panen 1000 m3. JJomycrumast Harpyska
Ha KOHCTPYKIHH OpH B3phBse Ap,, ~ 0,05 10° T1a. Teopernueckas Temieparypa rope-
HUS aueTHJEHa (PACCUMTAiash pallee B HPHUMEpe) coCTaBJIseT 2989 K.

Pemenue.
1. OnpenensieM HCXOJHHE Jamiibie, 1eOGXOAUMBIE A pacueTa.

Wy
W

oM

Ipu =0,25 W,=—025 W =250 %

oM
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Puc. 22.3. CxemMa K pacuery Tpe6yeMofi NJouags Jerkocopa-
. CBIBAE@MEBIX KOHCTPYKLHN

T,= (t,+T,)0,9= (2716--273)0,9=2690 K.

MaxkcuMasibHyIo CTeneHb
paciuHpeHns] NPOAYKTOB TOPeHHs] H HOPMaJIbH
rOpeHHsl NPHHHMaeM IO JAHHBIM NpHJ. 3: P P yio copocts

e==8; v, = 1,57 m/c.

2. OmpejensieM pacueTHYIO
. NPO/IOJIKHTENBHOCTD HMCTEUeHHS
wepes anpeneae HPOAYKTOB TOPEHHUS

npH eW,,,=8-250=2000 M*>W_  =1000 m3
382

R */ _BPson
0,31 V noM l/‘ po(e—l)

T, == -

Vu€
—
3 - 8-0,05-10°
0,31 ¥ 1000 (‘- l/— o )
105-7 _
— =0,16 c.
1,57-8
3. OnpenensieM TeMIeparypy HCTeYeHHs NPOAYKTOB B3phIBA:
T = [0,8-]—(s—l)WcM/an]TB+(0,8—W0M/WHOM)TE
1,64 (e—2) W 0/ W
,8+(8—1) 0,257 -2690+ (0,8—0,25) - 293
_ _[08+(8=1)-0,25] +( ) 9975 K.
1,6-+(8—2)-0,25
4. OnpepesieM CKOPOCTb HCTEYEHHs NPOAYKTOB TOPEHHSA:
Vaor =334V Tuosl 1= (0o/P o) 0286]7  —
v 105\ 9,286
=334 9 — |— =186 m/c.
Vo[- (w )|
5. OnpeneasieM H36bTOuHbI 0GbeM NPOAYKTOB rOpEHHS NpH B3PbBE

Av = (e—1 YW 0/ Wiou—0,8 (P on/Po— =
1,05-10°

= (8—1)0,25—0,8 (»— s ) = 1,71 M%/M>.

6. OnpenensieM TpeGyeMyio IO JerKOCGpachBaeMblX KOHCTDYKILHIL:
Aw 1,71

e 2 = _l_ =0,058 m¥/m5
P Ve 0,16-186
F oo™ {nap Waon=0,058: 1000="58 M2
Fnasa 23

YCTPOMCTBO JETKOCBPACBIBAEMbIX KOHCTPYKU UM

23.1. Buan nerkocOpacbiBaeMbix KOHCTPYKIHM
1 uXx 3 eKTUBHOCTb

K nerkoc6pachiBaeMbiM KOHCTDYKLHSIM OTHOCATCS CTEHOBHIE H KPBI-
ieBble NMaHeNH, OKHA, pachalliibie ABepH H BOPOTa, a TAKXKe NpouHe
orpax/ailue KOHCTPYKTHBHBIC 3/1eMeHThl, paspyileHue Wik OTKpHBa-
HHe KOTOPHIX IPH B3pbIBE MPOMCXOJMT INpPH H3GHITOYHOM [ABJIEHHH,
He MpeBHINaoeM JOIYCTHMOro i OCHOBHHIX HECYIUHX M Orpaxnian-
X KOHCTPYKUHE 3faHust. C HeJblo JIOKaIH3aIHH BOSMOKHOrO B3phiBa
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B Mpejejiax OJHOrO NOMEIleHUs BHIUHOHBIE HaHeJd pasMenlaloT B Ha-
PYXKHBIX OTPaKIAlUKX KOHCTPYKIMAX 3AaHAS, a NOMEILEHHS] C B3PbI-
BOOMACHKIMY  TeXHOJIOTHUECKUMH MPOUECCaMu — y Hapy:KHBIX CTeH
Jinf0 Ha BEPXHHMX 3Ta)KaX B MHOrO3TAXHBIX 371aHHAX. CTEHOBHIE BbI-
iHOHBe nanenn NPeACTaBAAIOT coGO# objeruenHbie Orpakialol(de
KOHCTPYKILIN, HaJekH0oCcTh cpabaThHBaHUS KOTOPHIX obeclmeduBaercs
COOTBETCTBYIOIHM KpelleHHeM K Kapkacy. CMelleHHe MNaHeNIH IpH
B3PBIBE NPOLCXOAMT 3a CHET MEeCTHBIX Pa3pylleHufl maHean B MecTax
Kperienis 160 paspyuieHuit ysnaos kpenyieHusi. OQMH U3 BapHAHTOB

coustenciiisl JerkocOpachiBaeMbIX CTEHOBHIX TMaHenell ¢ KapKacoM 37a-
HHSI Nokasan Ha puc. 23.1.

Pue. 23.1. CxeMa Kpemjacius CTCHOBBIX JICrKOCGPAcH-
BaeMbiX KOHCTPYKLHI:

1 — aukep: 2 — KpenekHBl 60aT; 3 — repmernk; 4 anLenb-
HHK; & — wafba; 6 — creHoBas Tpexcaoiinag Nuncab; 7 —
KoJ10HHA

IManean xpenarca K Kapkacy ¢ nomolibo T-o6pasubix ankepos 1.
‘C nespio yMeHbIIeHHS CONPOTHB/IECHUS NAHEH H3OBITOYHOMY [AB/ACHHIO
NPH B3phIZe B Yrjax Hapy:kHoOro acGecTOHeMEeHTHOro JIHCTa AeJaI0TCs
BhIDE3bI AJst ONHpAaHus WAHOH 5 KpenmekHOro 6osta 2 Ha JAEPEeBAHHYIO
600BIIIKY, 3aKAaAbiBaeMyl0 B NAaHEeNb BO BPEMsl ee H3TOTOBJEHHS.
ITono6noe KpensieHHe CTEHOBHIX BBHIUUOHBIX TNaHeNell PaCCYHTAHO Ha
H3JIOM BHYTPEHHOTO OGJIHIIOBOYHOrO CJOSI HA VYACTKAX KpeIJIeHHs NpH
IeACTBAM B3DHIBHBIX HaArpy3ok. IepMeTHuHOCTH COWIEHEHHH maHemdel
H HX 32lHTa OT BHEUIHHX aTMOC(epHBIX SBJAEHHWH MOCTHIAIOTCS IIpPO-
KJaikoli repMeTHra 3 B CTBIKAaX HaHedeH, YCTPOHCTBOM DE3HHOBBIX
MPOKAAAOK MeXAy Hai60i KpemexHoro 60jTa W KapKacoM HNaHeNd

B MECTaX KpeIJeHHd, a TakKXKe HaJUYMeM BEpPTHKAJbHBIX HalleJbHHU-
KoB 4.

B kauecTBe BHIIMOHBIX IaHe/Nedl MOT'YT TaKke NPHUMEHATLCS H APY-
rHe JierKHe CTEHOBHIe MaHesH, paspaborannee HHUYVICK nMm. B. A. Ky-
uepenko, HHIHMHITpomananuit, T'ocxuMnpoekroMm u ap.
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st yerpoficTBa yuacTKOB JerkocOpachiBaeMbiX HOKPHITHI NpuUme-
HAWTCH #Keje300eToHHble IUTHTHL ¢ oTBepcTHaMH Tuma ILJ1  (maure
serkocOGpaceiaeMas) Jubo obJierderHble KPHINEBHe HNaHE/H.

Jenesoberonnsie IJIHTHL, NPHMeHseMble Ha Y4acTKax MOKPBITHI
¢ JerkocGpachiBaeMoii KpoBJeil, H3rOTOBJASIOTCH PeOPUCTBIMHA WHPHHOT
1,5m # 3 uM, ayinxoll 6 M u 12 M 1 umeror Macey ot 1200 kr go 4500 kr.
TIpu MapkupoBKe NJIHT yKa3biBaeTcsi LH(POBOH HHAEKC, oToGpaxaio-
Wil HeCyIiyl CHOCOOHOCTb IIMT, KJAacc HampsiraeMolf apMaTyphi
1 pa3Mepbl MJAUTH B I1aHe. B MapKax NJAHT List aerkocOpacbiBaeMoil
KPOBJM B uucauTene pobasasercs ovksenubfl uuapexc JI. Hanpuwmep,
Mapka (~I:Ii{1—5%—<—lé‘i--—l) O3Hauaer, 4TO MJHTa pa3Mepom 1,56 M

b

npeAHasHaueHa AJsS YYaCTKOB HOKDPBITHI ¢ JerkocOpacuiBaeMoil Kpos-
Jel, uMeeT Hanpsiraemyrp apmartypy kJaacca  A-IV u uudposoit uu-
Here 1, oTobpamalouil onpefeneHHYI0 HOCYIYI0 crocobuocTs. [lao-
niafb OTBEPCTHH, PACKPBLIBAEMBIX NPH B3PBIBE, a TaKXKe HX KOJHYECTBO
34aBHCAT OT PasMepoB miutT u cnocola vkjaanku, OHa xapakrepuayercs
K03 M HUIHEHTOM DPOEMHOCTH Kyy, T. €. OTHOLIEHHEM MJIOWAAH NPOEMOB,
PACKDBIBAIOUHXCA TIPH B3PBIBe, K MJOMIAAK Orpaxkiaiouied KOHCTPYE-
UHH ([JIHTH, NOKPBITHS, HAPYMXHBIX cTeH). [list BBIIyCKaeMuix po-
MBI EHHOCTHIO Kese300eToHHbIX niuT THita [1/1 koaddunuent npoem-
HOCTH AaH B Taba. 23.1.

Tabaiua 231
Pasmep nonThl, I(onnquTBQ oT- (hunua%b oTRep- Kosdpduunenr
M BepCTHi CTHil. M* HPOEMHOCTH
1,5X6 4 5,14 0,57
3,0X6 6 12,3 0.68
1,512 8 9,95 0,55
3X12 12 23,4 0,65

Tlnute wHpuHOf 3 M C HPAMOYTOJbHEIME OTBEPCTHAMH YCTAHABJIH-
BAIOT Ha yuacrkax JjerkocOpachiBaeMoil KPOBJ/H BIJIOTHYIO APV K ApY-
ry; WBH MeXKAY HHMH 3aNONHSAIOT LEeMEeHTHHM pacTsopoM. Ilauter wiu-
puHOi 1,5 M 06BIYHO YKJIAABBAIOT ¢ NpoMexyrkaMu 1,5 M, 4eM HOCTH-
raercs ysejudyeHde KoadPHUUEHTA NPOEMHOCTIL yUacTKa JierkocOpacs-
BaeMoro nokpurus 10 0,79 aas naur ¢ pagmepamu §,5X6 m u 0,78 nas
miIuT ¢ pasmepamu 1,5X 12 M. Cxema ycTpoicTsa JieTKOCOpacHBAEMOro
MOKPBITHS MO XKeae306eTOHHBIM IJINTaM MoKasaHa Ha pHc. 23.2.

Tlosepx maut [1J1 yKIaanBalOT acOeCTOICMCHTHYIO Qanepy yCHJeH-
Horo npoguas. Ilas oGecrneuenus mapousosiiny acbecToueMeHTHHIR
JHCThI, H OCOOEHHO CTHIKH, 00Ma3biBaloT ropsiuefl GHTYMHOH MacTHKOH
C MpeABapUTEIbHON MPOMAa3Ko# IIBOB MeXJAYy HHMH OHTYMHOH 3amas-
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Kot Ha acbectoneMenTble JMHCTH VKJI2ABIBAIOT TEHAOHIOMALHIO, [10-
BEPX KOTOPOR YCTPAMBAIOT IEMEHTHO-NeCHany0 CTSXKY  TOJILHHONH
Iem. Tlo ¢TAXKKe HACTUAAIOT BOJOU30ARUHOHHBIN KOBEp, NpuKIenBae-
MBI MAacTHKOM, OBEpY KOTOPOro VCTPAHBAIOT 15-MHJAJHMETPOBHIT 34~
HEATHBUT ¢JI0R M3 laKa ¢ NA0TROCTLIO 1o 700 kr/m3.

“
w3

]

g ajalaaalalsl e
o
Pue. 232, Cxema yorpoficTsa JerkoeOpacuiBicMoro N0KpuTHA:
! CHAOHINDBIC AKeJe300CTOHHLIC HUTEHE; 2 — ilL‘(Dl'("}'t)IU)M(‘,HTHHQ JH=
SYhip 3 e TOTIMOH3OTAUIN, 1 HOMCHTHO-FICCH AT CTRKAL 5 - BOJO-
AUOAFHHOTHLHL KoBep; 6 3AWNTHLI caodl; POCKPBIBRBIC FERbE
. 1.1
~ HTHTHE =
1a% G
Jasi obecnedeHHst BPOCTPAHCTBEHHON  padoOTH  Kapkaca  31aHug

¢ jierkocOpaceiBaeMoii KpoBaed NO KOHTYPY TeMICpaTypHHIX OJ0KOB
M NO CPEAHUM MPOJOJIbHBIM PSIIaM KOJOHH YKJAABIBAIOT JJAHTbE  0e3
OTBEPCTHH, €CJH MO BEPXHHM [0SICAM  CTPOIMHAbHBIX  KOHCTPYKIHI
He NpelyCcMaTpHBAIOTCH CheliajbHble CBsi3H. Bloab kpaiiHux psios

KOJOHH HIHPHHA TTOJACCH H3 CIVIOWHBLIX TJIHT  J10JIKHA ObITL HEe MeHee-
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3 M, BAOJb CpeAHHX — He MeHee 6 M (o 3 M B KaxIbld MpPOJET).
[upuna noJsoc U3 MIKT 6e3 OTBEPCTHI HA3HAUALTCs M3 YC/IOBHA obec-
meyeHHsi paGoTH NMOKPBITHS KaK KECTKOTO IHCKA. [lnan packaaiku
skene306eTOHHBIX UT NoJ JerkocfpachlBaeMyio KDOBJIO TOKa3aH Ha
puc. 23.3.
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Puc. 23.3. Tlnan packjanku xene3oBeTOHHHIX MIHT NOA Jerko-
cOpaceiBaeMyio KPOBJIO:

| ~— TLJIUTBL (¢ OTBEpPCTHAMH); 2 — CHJOUIHBIe NJHTH!

O6ULUM HEJOCTATKOM JIErKOCOpachBaeMblX NOKPHITHH siBJISETCS Ha-
JIH4Me CIJIONIHOTO KOBPa MATKOH KPOBJH 1o ocHoBaHuio. [lpu criour-
HOM CJi0e KPOBJIH, Ha KOTODPBIA B IpOIecce SKCIyaTalnH HEOLHOKpAT-
HO HACTHJAJH HOBBIE CJOH C HPOMa3Kol GUTYMOM, P€3KO YBEJHYHBEET-
¢ H36LITOUHOE IABJEeHHe, HeoOXOAHMOe /sl BCKPBITHS TAKHX KOHCT-
pykumit npu BapbiBe. Hannane KoBpa MTKOH KPOBJIM OKA3EIBAET 60J1b-
Llee BAWSIHME HA MOBBLIIIEHHE H30BITOYHOTO AABJICHUS NDH B3PHIBE, UeM
Macca JerkocopaceiBaeMblx KOHCTpykuwmil. ITostoMy mpu KOHCTPYHPO-
BaHHM JierKocOpachiBaeMBIX MOKPHITHI MPEAYyCMATPHBAIOTCA DPACKPLIB-
ubie weH (puc. 23.4), paspesaiomue pPYJOHHBIA KOBEpD U LUEMEHTHYIO
CTAXKKy. PacKpHBHEIE HIBbI 00S3aTENbHO IO/IKHBL MPEAYyCMATPUBATHLCA
Ha TPAHUNAX YIACTKOB JerkocGpachiBaeMol KpOB.IH. [Tnomaap KpOBJIH
Mex Ay UIBAMH ONpeleNseTC pacueToM.
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B cooTBeTcTBHH ¢ TpPeGOBAaHHAMM HOPM Macca JerkocOpachblBaeMbixX
3JIeMEHTOB B [OKPHITHH C YY€TOM MOCTOSIHHOH M BPEeMEHHOH AJIHTEe/b-
HOH Harpy3ok JosxkHa OBITh He GoJee 120 kr/m2, K BpeMeHHO# A/H-
TeJIbHOH HArpyske OTHOCHTCSI Macca cHerooro nokposa III—IV patfio-
HOoB CCCP (B cOOTBeTCTBHH C Kaprofi paHOHHPOBaHHS TEPPUTOPHH
CCCP no cHerosoMy HOKPOBY), YMeHbllleHHast Ha 70 Kr/m2,

Puc. 23.4. Cxema ycTpoHcTBa pacKpBIBHOTO 1mBa:
1 — ueMeHTHO-HecuaHasi CTAXKA; 2 -- acOeCcTOIeMEHTHble VIJOBbLIE jicTadn; 3 - HAledb-
HUK H3 OIHMHKOBAHHOH CTaJu; 4 — 3alIMTHBIL CJOH; 5 — BOAOUIOJSILMOHHDBIH KOBep; 6 —
TENAOHBOMALMA; 7 — acOeCTOLEeMEHTHBIE BOJHHCTBIE JHCTHI, 8 — wanra [1J1

PacuerHas cHeroBas Harpyska NpH ONpele/ieHHH Macchl JerkocGpa-

ChIBaeMBIX 3/JeMEHTOB Ajif NOKPHTHH ¢ YKJIOHOM He Gogee 25° mpen-

crasieHa B Taba. 23.2.

Tabuuua 23.2

Paitonst CCCP I I1 11 1\Y v VI
PacuerHas ceeroBas Ha-

rpysKa, Kr/m? — — 30 80 130 180
Honyckaemas  (cober-
BeHHast) macca Jerkoc6pa-
ChIBaeMHX 3JIEMEHTOB,

Kr/m? 120 120 S0 40 — —

PacueTHyio CHeroByo Harpysky AONYCKaercd YMEHbIIATh [ ILJIO-
CKHX, 6e3 QoHaped, HOKPHTHH 31aHHI, TIPOEKTHPYeMHIX B pafioHax
CO cpeliHeli CKOPOCThIO BO3ZLyXa 3a TpPH HauGoJiee XOJOAHEIX Mecsua
Gonee 2 M/c, yMHOXKeHHEM Ha KO3(D(HLUHEHT Keg:

Ken==1,2—0,1v,, (23.1)
TAe V, — CKOpOCTb BeTpa, M/cC.
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Jannble Ta6a. 23.2 cylleCTBeHHO CHHKAOT 006/1aCTh NPHMEHeHHs
Jerkoc6pacHBaeMblx NOKpbITHH. CJeflyeT OTMeTHTb, YTO B COOTBET-
CTBHH ¢ Kaproil pallOHHPOBAHHUSA 10 Macce CHErOBOTO NOKPOBa HaHGOb-
mas yactb Teppuropun CCCP pacnoaaraercsa B 111 u IV paiionax, rae
JomycKaeMasi Macca JerkocOpachiBaeMbix 3JIeMEHTOB B IIOKPHITUSAX He
JOJI)KHA MpeBHIUATh, cooTBeTcTBeHHO, 90 M 40 kr/m? (6e3 yuera Bet-
POBBIX BO3JeficTBHH MO ypaBHeHH0 23.1).

Maccy MOKpHITHH MOXKHO 3HAYHTENbHO CHH3MTb B CJydae NpHMeEHe-
HHA B HHX NaHesieH, BHIIIOJHEHHBIX H3 3((deKTHBHHX Matepuanos. [Ipu
NpHMEHEeHHH MeJKOPa3MepDHBIX NJHT KOHCTPYKIWHK NOKPHITHH Ipeayc-
MaTpUBAIOT C NPOroHaMH mo 6ankaM HJAM BepxHUM ToscaM depM.
KpynaopasmepHuble manenu OMNHPAIOT HeNOCPeACTBEHHO Ha CTPONHJIb-
Hble KOHCTPYKUIMH. CXeMa yCTPOHCTBA NOKPHITHS C NMPUMEHeHHeM Med-
KOpa3MepHBIX 3/IeMCHTOB NMOKasalna na puc. 23.5.

Puc. 23.5. TlokpwiTHE C NpUMEHEHHEM MeEJKOpasMePHHX acGecToLeMeHTHHIX
MJIAT:

! -~ macTHKa YMC-50; 2 — MuHepaabHuiii BOHAOK; 3 — OGoObliuka 40X102X120 mMm: 4 —
achHecTolleMeHTHbLT NPOPUABHBIX JHCT; 5 — YNpyrasi npokJaika; § -— cTajbHAR HaKJAaJKa;
7 -— Ka1fMMepa

AcGecroiieMeHTHBIE HOJIbIE TIIUTHL COCTOAT U3 ABYX GHrypHbuX acbec-
TOLEMEHTHHIX JIHCTOB TOJNIIHHOH 8—10 MM, cOeHHEHHBIX 3aKJENKaAMH,
TOPUEBLIX TUIOCKHX JIACTOB, IPHGHBAEMBIX K JIepeBSHHBIM BKJaAbILIAM,
¥ MHHEPaJOBATHOTO yTemituTess. [1apousogasuuio HAHOCAT HA BEPXHIO
(BHYTpEHHIOIO) NOBEPXHOCTh HHKHero aucra. Compsramr acbecrone-
MEeHTHBIE MJIHTH N0 NPOAOJBHBIM CTOPOHAM BHAaXJECTKy, 3alesbiBast
BB NPOKJAJAKaMH H3 YIPYroro Matepuana ¥ Mactikod. K mporonam
HJIUTH KPeNAT KASIMMepPaMH, a Mexay cofoll — cTanbHBIME HaKnajKa-
Mu. [lo manurTam ycTpamBalOT pYJOHHYI0 WJIH MACTHYHYH KDPOBJIO.
Tlpu mpuMeHeHHH DYJOHHON KPOBJH Ha ydacTKax Jerkoc6pachiBaeMBIX
TOKPHITHI HeOGXOAMMO TIPeAyCMAaTPUBATh PACKPHIBHHIE HIBHL.

[dast yeTpoiicTBa BEHTHJHPYEMBIX TOKPHITHH [PHMEHSIOT KpPYIHO-
pa3MepHble acGectoueMeHTHEe nanenn [TAK (puc. 23.6).

[TaHenb MOHTHPYETCSI M3 ueTHIpeX NPOAOAbHBEIX acOecToleMeHTHBIX
HIBEJIJIEPOB, TpeX IONepeuHnX acOecToleMeHTHHX AHadparM, ABYX
NJIOCKHX JIHCTOB TONIIMHOH 10 MM H MHHepaJOBATHOTO YTEHJHTENS
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toamuHo#d 50-—100 mMMm. Hanuuue B MOKPHITHH BEHTHJIHPYEMBIX KaHa-
JIOB TIO3BOJISIET OTKA3aTbCA OT Napou30Jsiliuk B naHeaax. Ilpu mcnosb-
30BaHHM TOKPBLITHS B KauecTBe JierkocOpackiBaeMOro HeoGX0AUMO Ipe-
JiyCMaTpHBATh PACKPHIBHbIE LIBBI, KOHCTPYKUHS KOTOPBIX MOXKET OBITH
HPUHATA AHAJOTHYHO KOHCTPYKIUY MPOAYXA.

T | XX ORORY VR OT L

/ﬁ]:\

~1

Puc. 23.6. Ac6ectouemenTHas nanejb ITAK:

a — o6wHil Bug, 6 — [AeTajH BEeHTHIMDYEMOIO MOKPLITHA; | -~ MWHEpPaJoBaT-
HBlfi BKAaABI; 2 — CTajbHBlE NOJOCKH; 3 — KO3BIpeK; 4 -— pelieTka; 5 —
cTaNbHA® OGoliMa; 6 — acGecTOleMeHTHAs NOJOCKa; 7 — (lOAOCKA KecTH; 8 —

npoAyx; 9 — pyGepoun; 10 — HOPOH30J Ha MaCTHKC

JIerkocTbh U OTCYTCTBHME KPOBJIM U3 PYJOHHBIX MarTepHasuoB MO3BO-
JISIIOT TepCIeKTHBHO HCIOJb30BaTh JJs YYaCTKOB JIEFKOCOpachHBaeMBIX
MOKPHITHI aJIOMHHHEBO-IIIACTMACCOBEIe TaHesu (puc, 23.7), cocTosimue
H3 06paMJleHHs, TIOCKHX aJIOMHHHEBBIX JHCTOB TONUHOK 1—2 MM
¥ yTemuTeNsi. AnoMHHUeBBle neTalH o0paMJ/ieHHs CKJIeHBAIOT C Ape-
BECHOBOJIOKHMCTOH TJHTON (wiu GakesnusuposanHoii (aHepodr) u no-
MOJHHTEIbHO CKPEIJIAIOT 3aKJeNKAMH.

B 06bIUHBIX HOKPBITHSAX CTHIKM NMONEPEK CKaTa JenaloT BHAXJIeCTKY
W COEIUHSIOT aproHO-AYroBoi cBapKo#. CThiKH BAOMb CKaTa BO H30exka-
HHe TIOSIBJEHHS TPELiHH OT TEMIIePATYPHBIX HANpKeHH! yCTPauBaIOT
C KOMIIEHCATOPaMH, 06pPa30BaHHEIMH BepXHHMH OOIIHBOYHBIMH JHCTaMH
naneseli co cBapKoil MoBepxy. BricoTa KOMIEHCAIIHOHHOrO TPeGHS mpe-
aycMmarpuBaercss paBHo# 150—300 mm. [losocTi CTHIKOB 3alOJHAIOT
MHHEepaJbHEIM BOMJIOKOM. KpOBJIIO MO NaHeNsM He NpelycMaTpHBAIOT.

Hcnosb30oBaHHe STHX NaHedell MOJ y4acTKH Jerkoc6pachHBaeMmoit
KPOBJIM BO3MOKHO, €CJIH YTENJHTeNb MaHenedl He NOTYCKaeT paclpo-

390

cTpaHeHHe OTHSI IO KOHCTDYKIHH, @ CTHIKOBbIE COEJHHEHHS BHIIOJHEHH
6es cpapku (cMm. puc. 23.76, B).

1I1poKo mpUMeHsieMbie B HPOMBILILIEHHOM CTPOHTENICTBE NOKPHTHSA
0 Npo(GHIMPOBAHHOMY HACTHJY NIPH COOTBETCTBYIOLIEM KpEMJIeHHH
K TPOrOHAM TaKkKe MOTYT OHTb HCNOJBL30BAHHI NOA JieTKOcOpacHBae-
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Puc. 23.7. AmoMHHIeBHEe yTeMJeHHbE MaHeNH:
a -— oOUMIT BUA MaHesH; 6 — CTHIK BHAXJECTKY MONEDeK cKaTa; B — CThiK ¢ danble-
HBIM COeJHBEHHEM; 1 — aJomMHBUEBbIEe JIMCTBI; 2 — TellMIOH30AAUHNSA; 3 — MHHQpﬂJlebIﬁ
BOHJIOK

Myio KpoBaio. Cxema yCTPOHCTBa TAKOrO TMOKPBHITHA MOKas3aHa Ha
puc. 23.8.

Ilast nerkoc6GpacuiBaeMOii KPOBJIH DeKOMeHAyeTca MNPOopHIHpOBaH-
HHH HaCTUJ IMPEeLyCMATPHBAThb H3 aJIOMHHHEBHIX BOJIHHCTHIX JIHCTOB,
MMEIOUIMX MEHBIIYI0 Maccy MO CPaBHEHHIO CO CTasJbHBIMH.

Jlerkoc6pachiBaeMble KOHCTPYKUMH TIO NPOQUIHPOBAHHOMY HACTH-
7y, a TaKxKe ¢ MpHMeHeHHeM 06JierdeHHbIX NaHe el UMEIT Psijl IpenMy-
1eCTB Mepel JIerkocGpacsBaeMbIMH NOKPHITHAMHE TO XKe/le300€TOHHBIM
miuraM. OHH MeHee TPYHOEMKH IIPH NPOH3BOJCTBE CTPOHTE/ILHO-MOH-
TaXXHHX pa6ot, 6osee SKOHOMHHUHH, 00Ja8a10T MeHbllefl Macco#
H K03 GHUHEHTOM IPOEMHOCTH, GJIH3KHM K etHHHLe.

Hanbosee 5hGEKTUBHBIMA M3 JerkocOpachbiBaeMblX KOHCTPYKUHHA
H 9JEeMEHTOB ABJSIOTCA OCTEKJeHHBle NpoeMbl. B COOTBETCTBHH C Tpe-
60BaHHAMH HOPM OKOHHOE CT€KJO ToJIUHHON 3, 4 B 5 MM IJIOLIaAbIo
ge meHee 0,8; 1 u 1,5 M2 COOTBETCTBEHHO, 3aK/I0U€HHOE B IyxXue Iepe-
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Puc. 23.8. JlerkocGpacbiBaeMoe IOKPHITHE MO NPOMHAHPOBAHHOMY Ha-
CTHAY:

a — paspe3, 6 — pacKpHIBHOH WOB; B — KpelJeHKe RPODUAHPOBAUIIOIO HacTHIA

K AporonaM; 1 — MeTaafuyecku® NpodUIAMPOBAHHBIN HACTHA, Y HADOH3ONALUA,

3 — MHHEPANOBATHbie INIHTLL; 4 — BOAOH3OAAUHOHHBIN KOBCP; h — yrosok; 6 —

dacorubll saeMedt; 7 — pocka 60X 150 mMM; 8 — MuHepaaLpan pata; 9 - aepe-

BsiHHass GoObiurka 60X60 mm; 10 — nporou: |l —- KpenexHoe ycrpoiicTBo; 12 —

KOHbKOBbBIl JIHCT

IVIETH], OTHOCHTCS K JierkocOpachiBaeMBIM KOHCTPYKHHSM. BesanuuHa
H30LITOUHOTO NaBJeHHs, Pa3PYIUALIEro OCTEKJeHHe, 3aBUCHT OT TOJ-
HIMHBE O, IJIOIAAHM ONHOTO CcTeKJa B mepensere F,, H COOTHOLLIEHHS ero
cTopoH a/b. DTa 3aBHCUMOCTb JJ/isi HOPMUPYEMbIX PasMepoB TPH ABO-
HOM OCTEK/JEeHHH B I'MyXHX Mepelierax lokasana Ha puc. 23.9.
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Puc. 23.9. Bosaeitctsue B3pniBa, paspylialomiero JHCTOBOE
OKOHHO@ CTeKJIO {MpH ABOHHOM OCTEKJ/IEHHH)
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Ilpn 04HHAPHOM OCTeK/JeHHH BO3JeHCTBHE B3phHIBA, paspylilawollee
OKOHHOe CTeKJo, mpHHHMaercs ¢ Koadduuuenrom 0,85 or 3sHadeHui,
onpeseseHHBIX Mo HoMorpamme puc. 23.9. Ilpu naomanu crekjia MeHee
0,8 M2 paspyuraroliee JaBJeHHe Pe3KO BO3PACTaeT, H B HEKOTOPHIX CJay-
Yasix MPEBOCXOJHUT JONyckaeMoe JaBJeHHe Ha KOHCTPYKUHH. Tak, cTek-
qa pasmepoM 0,10,3 M ¥ TonuuHON 2 ¥ 3 MM paspyllalTcs NPH AaB-
JeHHAX, PaBHBIX, COOTBeTCTBeHHO, 57,5-10° u 61.10% ITa. Iloatomy
IJ5 OKOHHBIX MEePelJIeToB ¢ IMJIOINAb0 OJHOTO CTEK/Ja MeHee HOPMH-
PYeMOH IpeiCcMaTPHBAIOT NOBOPOTHbLIC WIAPHUPHL HIH NeTJH. B 3aBucH-
MOCTH OT PACIOJIOXKEHHs OCH BPalleHnsl HOBOPOTHHIE 3JeMEHTH OCTeK-
JIeHHsl NOAPAa3/eNTiOT Ha BEPXIC-, HHIKHE- U CDeHENOABeCHbIe, a TaKXKe
3JeMeHTH ¢ BepTHKaJIbHBIM (6oKosbIM) mapHUpoMm (puc. 23.10).

3 —_—] -

Prc. 23.10. CxeMbl HaBECKH OKOH-
HBIX TEpenieTon:

a -— BepxHenojxBeCHble, 6 — HHUMXKHe-
noiaBecHble;, B — CpelHenonBecHble;
r — YCNOBHBEIe o06O3HAUeHHS OTKPbi-

BalUWHXCA MepenyeTos
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Hcnuitanus, nposegernsle B MHCH um. B. B. Ky#i6nuuesa, noka-
3iJIH, YTO TIPH BCKPHITHH BEPXHENOJBECHBIX NEePENJeTOB MAKCHMAJBHOE
130bITOYHOE JaBJleHHe B o0beMe KaMephl He mpeswimano (,28-10° I1a,
Korja IepenJieT 3aKpHBaJICH Ha 3aMOK, cpafaTHIBAIOMMA NpH pacyer-
noit garpyske po 0,05-10° I1a, u 0,12-10° I1a — Ge3 samka. IIpu ucnu-
TIHK TepenJieTOB ¢ BePTHKAJbHBIM OOKOBLIM LIAPHHPOM MaKCHMaJlb-
Hoe  JaBJeHHe He OpeBHIAaso  coorBerctBeHHo  0,022-105 T[la
n (,01-10% I1a. Bo Bcex ombiTax mepenJyieThl BCKPHIBAJIHCH IO MOMEHTA
AOCTHIKEHHUST QPOHTOM IJlaMeHH BHYTpPeHHEH IIOBEPXHOCTH KaMephl.
lfoBopoTHEle Jerkoc6pacsiBaeMble KOHCTPYKIHH OGecHeuuBaioT OHoJiee
sppeKTHBHOE MO CPaBHEHHUIO CO CMeUlaeMBIMU (CTEHOBBIMH W Kphillie-
SLIMH BBHILIMOHBIMH MaHEJsIMH ) CHH2KEHHe JaBjeHHH, BOSHUKAIOILHX NPH
sspuiBe. Haunbonpmuii addext ofecneynBaloT NOBOPOTHBIE HepeNIeTH
¢ BCPTHKAJIbHBIM OOKOBBIM LIAPDHHPOM.

st onpenesnienns 3P ekKTUBHOCTH CMel[aeMblX KOHCTPYKIUH HCIIBI-
THIBAJKUCh IJUTH naomaasio 1 M2 m maccon 20, 30, 50, 75, 100, 120,
150 kr. ITauTe yeTaHaBAKWBAJHCH B OIPOEMBI ONHTHOR KaMephl 06beMOM
10 M3, MakcuManbrble H30BITOYHBlE [aBJEHHS B KaMepe 3aBHCST
O MacChl ¥ PacrosokKeHus JierkocGpacrBaeMbX 3/MeMeHTOB. Tak, [ajis
HCHbITEHIBaeMbIX 06pasnoB Maccoi 120 kr, pacHoJ0:KeHHBIX B NOKPHITHH,
nabuonaeMoe fasjeHHe B 1,6 pasa npeBHIaso AaBJeHHE B KaMmepe
(IPH  pacCHOJIOXKEHHH aHAJOTMYHOH KOHCTPYKUHH B BEPTHKAJbHOM
orpaxaenud. [1pu namenenun macen o6pasuos ot 50 go 150 Kr uz6wi-
Tounoe AaBJeHHe B 06beMe KaMephbl, IIPH BCEX NMPOYHUX PABHBIX YCJO-
pHsX, noBeimagsock ot 0,013-10° no 0,16.10°5 [Ta mpu pacnoJioXkeHuu
X B BEPTHKAJbHOM OrpaxKIeHHW, a pacloJiaraeMblX B TOKPBITHH —
or 0,06-105 30 0,25-10° [1a. Takum 06paszom, npy aHAJNOTHYHBIX KOH-
CTPYKTHBHBIX pelIeHHSX CcMellaeMble JierkocOpachiBaeMbie KOHCTPYK-
IiiH, yCTpanBaeMbie B BePTHKAJLHOM OTpaX/IeHHH, 3HAYHTENbHO 30-
()eKTHBHEE, YeM B TMOKPBITHH.

23.2. Bo3peiicTBue B3pbiBa HA JerkocOpachbiBaembie
KOHCTPYKUMH

Jlerkoc6pacpiBaeMble KOHCTPYKIHH [O XapakTepy paboTH NPH To-
peildY B3PHIBOONACHBIX cMeceli pasfensdioT Ha ABe rpynnel. K nepso#
rpylne OTHOCATCA KOHCTPYKIHH, HMelUHe CPaBHHTEJIbHO HeGOJAbUIVIO
MilcCy M paspyliawliivecs NPAaKTHUYeCKH MTHOBeHHO. B stoMm cayuae
CHRTAETCS, YTO ¢ MOMEHTA BCKPHITHS JierkocHpachlBaeMblX KOHCTPYKIHH
nerenende rasa i3 ofbeMa MOMeNIeHHs NPOUCXOAUT depe3 NMOJHOCTHIO
OTKPLITEIE TPOeMBl; U36LITOUHOE AABJEHNE B OMEIEHUH HE NPeBhllaeTr
WEIMCHAR ADgon TIPH COOTBETCTBUH (DAKTHUECKOH IJIOLUIAfH B3PHIBHBIX
MOKOB pacueTHOM.

Ko BTOpoii rpylme OTHOCATCH JierKocOpacHBaeMble KOHCTPYKIIHH,
NpH BCKPBITHH KOTODBIX Hesib3sl IpeHeOpeub cujiaMH HHepuuu, ns
)THX KOHCTPYKIIMH XapaKTePHBIM SIBJASETCA OTHOCHTEJIbHO Me/JIeHHOe
BCKPWTHE TTPOEMOB B OrPaXAalIIMX KOHCTPYKUHAX. B peayapTate

A04

B HauyaJbHBIH MOMEHT MOCJe BCKPBHITHSI IPOeMOB H3OBLITOUHOE aBjeHHe
B noOMelleHHH OyZeT Bo3pacTaTh U MOMKET NMPEeBLICHTb AONYCTHMOE, Aa-
e ecqau (pakTHUecKas MJIOIaAb B3PBIBHBIX JIIOKOB COOTBETCTBYeT pac-
yeTHoil. B sTOM caydae 3ajaua CcBOAUTCA K obecleueHHI0 YCJIOBHH
BCKPBITH#A JErkocOpacrBaeMblX KOHCTPYKLHE 40 MOMEHTa AOCTHIKEHHSA
B LOMElleHHH 3HAYeHH# Apg, C TAKHM pacueTroM, uToOB X MOMEHTY
JOCTHXKEHNsS B IOMEINeHHH AONYCKAaeMblX H30OBITOUHBIX AaBJEHHH UCTE-
deHue raza HPOUCXOAMJAO uepes MOJHOCTHIO OTKPHITHIE NPOEMbI.

Hau6oJsiee xapakTepHbBIMU NPEACTABUTENAMH BTOPOH I'PYIMBL JErKO-
cOHpachiBaeMblX KOHCTPYKUMI SBJSIOTCS CTEHOBHle 3JeMEHTH H IJIATH
noxpuTuii. Pacuernas Harpy3ka, BCKPHBAKOIAA 9TH KOHCTPYKUMH HDH
B3DBIBE, 3aBHCHT OT Pa3MepoB JIePKOCOpachiBaeMBIX 3/1eMEHTOB [, ..,
B HX Maccel M| a Takike CKOPOCTH HApacTaHHA HaBjeHui. Le sHaueHus
OTIpe A SIOTCSL:

AJsi J1erKocHpachiBAEMBIX 3JI€MEHTOB TMOKPBITHH

Apyr=Ap: (140,25 V [co—1 ); (23.2)
JJ5 BEPTHKAJIbHBIX 3JE€MEHTOB (CTEHOBLIX NaHesel)
Apps=0,75Ap, (140,25 V' [, .. —1); (23.3)
rae f;., — IJIOLIAADb JErKOCOPaChiBaeMOro a/1eMeHTa, M2.

BospaeiicTBHe B3phIBa Ha TOPH30HTAJBHYI0 KOHCTPYKIMIO Ap, MOXKeT
ObiTh GilpeaeseHo N0 MpHO/IMKEHHBIM QopMyaaMm:

aa8 o6beMa nomeuenus jgo 620 w3

Ap,==335,2W 5o, ~ 112 M 526y, 0,982, (234)

aas obbeMa moMelileHus Gosee 620 m3
App==581,6W oy~ *1TM" 528y 092, (23.5)
raie M — macca JerkocOpachiBaeMblx KOHCTPYKLIMH, KI'/M2%; Vg — HOD-

Ma/janlas CKOPOCTh TOpeHHs cMeceil, M/c.

Ypasuicnust (23.2) — (23.5) No3BOJSIOT OLEHUTh Maccy Jierkocopa-
CHIBAEGMBIX 3JCMEHTOB € YYETOM HX HHEPUHOHHOCTH. YUHTHIBAA IPH
3TOM, 4TO PACUCT NJNOLLAAM JeTKocOpachblBaeMbiX KOHCTPYKIHH BeneT-
CS IPH AP yon U TOJIHOCTBIO OTKPBITHIX MPOoeMax, A0CTAaTOYHO MOJOKHUTD:!

App.v:KMApp;onv (236)
rae K, — Kosouument 6e30MacHOCTH, YYHTHIBAIOWHE HHEPIIHOHHOCTD
JerkocHpachBaecMblX 3/eMEHTOB.
Tlocae nopcraHoBkd B dopmyny (23.2) smaueHHH Ap, H3 ypaBHe-
Hui {23.4) n (23.5), App.. U3 ypaBHeHHs (23.6) umeeM:
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njs obbeMma moMelieHHd H0 620 m®
335 QMO’SZSVHO'Q?)Z
Wo.1e5

oM

KnAPnon: (1+0>25 ‘/fcn,;) ,'—1); (23.7)

s obbeMa moMellleHHs Gojee 620 m°
581,6M0'828\730'932
\VD,H

oM

Pl

(1+0’25 1/}:03.:) '—‘l)~ (238)

KnApnon =

Tpenensno pomyctumas Macca JerkocOpachBaeMbiX 3JeMEHTOB MO-
KPHITHH B Kr/M? onpenessieTcs NpU pellleHHd JBYX TOCTENHHX VPaBHe-
HHH OTHOCHTeJbHO M:

anas obbeMa momertenus no 620 m2

M=0,0000W "4 ( KuAPgon T (93.9)

Ais1 oObeMa nomenieHusa Gogee 620 m®

3 1.2
M=0,0005W 2! ( KsAPaon ) JRRED) (23.10)

140,25V fooo—1

B ypasHenusax (23.9) u (23.10) nuomaznp Jerkoc6pacelBAEMOro
3JleMeHTa oOrpaxjaioiniell KOHCTPYKUMH IJid 37eMEHTOB IJIOHIA[bIo
MeHee 1 M2 npuHHMaeTcsl yCJOBHO paBHOH 1 M?. Jlsis nerkoc6paceBae-
MBIX NOKPBITHH, HMEOLUX PYJOHHYIO KPOBJIO, MJIOIAAL JerkocOpachl-
BAEMOTO 3JeMeHTa HOJKHA NPUHHMATBCA paBHON IJIOIMAAH VYacTKa
NOKDHITHS, OrPaHHYEHHOIO0 PACKDPHIBHBIMH 11BaMH, a MaKCHMaJbHO
IOMYCTHMAsi Macca ONpeReNsATbCS YMHOMXKEHHEM [0/1y4eHHOro IO ypaB-
Hen#io (23.9) mian (23.10) pesysbrata Ha KO3QQHUHEHT NPOEMHOCTH
HOKDPBITHS Kgyp.

Hanupx no ko3¢ QuuHeHTy 6€30NaCHOCTH Ky, YUHTHIBAIOHIEMY HHED-
IHOHHOCTb JerkocOpachiBaeMEIX 3/eMEHTOB, B HAacTOsAllee BpeMs He
uMeerca. [IpefBapuTenbHble pacyeTs HOKA3BIBANOT, UTO €ro 3HauYeHHe
B [ePBOM MpUGJIHKEeHHH MOXKeT OBITb HpuHATO paBHbM 0,7.

IlpenenpHo ZONyCTHMas Macca CTEHOBHIX MaHeseHd pacCYyHThIBALTCS
TakXe o ypaBhHenussm (23.9) manm (23.10) ¢ nocjenyiOLIHM yBeJIHYe-
HHeM NOJIYUeHHOro pe3ynabrata B 1,4 pasa.

Ko BTopoii rpynne oTHOCSTCS TaK:Ke NOBOPOTHble OCTEKJeHHHE Ie-
penJieTH, HaBecHble ABepH M BopoTa. OQHAKO Harpy3kH, IPH KOTODHIX
paspyullaloTcs 3allOpHBEE YCTPOHCTBA NIOBOPOTHHIX JlerKocOpachiBaeMBiX
3JIeMEHTOB, MeHbllle, YeM HATrpPYy3KH, IPH KOTOPHIX Pa3pyLIaercst OCTEK-
JIeHHe, H ellle MeHbllle IONYCTHMBIX HATPY30K IPH B3pHBe Ha KOHCTPYK-
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LHH, NMPH KOTOPHIX He Tpebyercs TNpoBepKa Hecymied CHOCOGHOCTH
CYLIECTBYIOIMX OCHOBHHIX KOHCTPYKUHH (AD,on=0,05-105 I1a). Huep-
IHOHHOCTBIO 3THX 37€MEHTOB MOXHO npeHebpeub. HTo KacaeTcs CTEHO-
BBIX H KDHINEBHIX IaHesell, TO HX Macca He AOJKHA NPEBHIUATb pac-
YeTHYIO C YUeTOM NOCTOAHHOH M BPeMEeHHOH ANHTENIbHOH HarpyskH.
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Paspen VII
HAL30P 3A MPOTHBONMO)XAPHOM 3AILUTOM
OBbBEKTOB HAPOJHOI'O XO34AUCTBA

KOHTpPOJIb 32 CBOEBPEMEHHBIM H MOJHBIM BHIIIOJHEHHEM Mep I0oXkKap-
HOH 6e30MacHOCTH B MpOLECCe CTPOUTENbCTBA, HPOSKTHPOBAHUS HJIH pe-
KOHCTPYKIHH 00'beKTOB HaPOJHOTO X035fHCTBA BO3TVIABJSIIOT HOPMATHUB-
no-rexHiueckre otens [YIIO MBJl CCCP, ¥IIO pecny6auk, oTaeb-
ublx oOsacredl W ropofos. Ecam B wrarax YI10, OIIO ue npeaymot-
penbl HOPMATHBHO-TeXHHYECKHe OTAEJ/b, TO B COCTaBe MOJpa3ieaeHuii
rOCIOKHA/30pa OPraHU3YIOTCA HOPMATHBHO-TEXHHUECKHE OTLEJEHHs,
TPYNNBI HJH BBIAESCTCA AJA KOHTPOJS 33 NPOEKTHPOBAHUEM H CTPOH-
TeJbCTBOM O0O0BEKTOB OJHH Hambojee WOATOTOBJECHHBIN H HMEIOUIUH
OIBIT TNPAKTHYECKOH paboThl COTPYAHUK.

Hopmatupno-texuuyeckass pabota, noMHMO obecledeHHsi KOHTPOJIs
3a CBOeBPEMEHHBIM BBHITIOJHEHHEM Mep MOXKapHOil 6€30MacCHOCTH B HPO-
1ecce CTPOUTEAbCTBA UJH PEKGHCTPYKUHH 00BEKTOB, BKJIKOYAET:

obecneueHre HAA30pa 3a NPOEKTHHIMH OpPraliM3alusAMH B YACTH Bbi-
MOJHEHHsST MMH Bcex ACHCTBYIOWIHMX IPOTHBOINOXKAPHHX TpeGoBanuil
CHullos, TOCToB, ykasanuil 1 TeXHHYECKHX YCJIOBHH IpPH BHIMYCKe
MPOEKTHOA AOKYMEHTALHU. JTa paboTa OCYyLLeCTB/ISIETCS NPH NPOBEpPKe
IPOEKTHBIX OPraHH3alui, KOHCYAbTALKUAX MO BOIPOCAM NMOXKapHOH Ges-
ONIaCHOCTH MPOEKTHPYEMEIX OObEKTOB, NPOBEACHHH TEXHUUECKOH yueOhl
no nporuBonoxkapHelM TpebosanusMm CHullos;

yuactue B paboTe TIpafoOCTPOHTENBHBIX H IKCIHEPTHO-TEXHHYECKHX
COBETOB, KOMHCCHH IO OTBOJY 3eMeJbHBIX YIacTKOB IOJ HOBOE CTPOH-
TeJbCTBO C II&JIBIO TTOJHOTHL M IPAaBU/JIBHOCTH yueTa TpeOoBaHKHA moxkap-
HOHl 6e30macHOCTH;

OCYLIECTB/ICHHE KOHTPOJIS 32 NPOEKTUPOBAHHEM M CTPOHTE/BCTBOM
3 aHHH TOXKAPHBIX NeMNo;

OCYLIeCTBJIeHHe KOHTPOJIA 3a COOMI0eHHeM MPOTHBOIOMKAaPHBIX Tpe-
6osanuit CHullos, TOCToB 1 TeXHHYECKHX VCJOBHH TIPH BHIIyCKe
HPCANPUATHSMH CTPOUTEBHOA HHIYCTPHU XKeNe300eTOHHBIX KOHCTPYK-
i M U3[eJHH; KOHTPOJIA 34 OTHE3aMIUTHON NPONUTKOH u 06paboTKoi
POPIOYHX MATePHAJOB W KOHCTPYKLHIA,
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COr1acoBaHHE INPOEKTOB CTPOHTEJbHBIX HOPM H MPAaBHJI B 4aCTH
yuera TpeGoBaHH# NOXKapHOH 6e30MaCHOCTH;

corJiacoBaHue NPOEKTHBIX PelleHUH NpeiNpusTHH, 3JaHUH HUIH COO-
pyXKeHHH, Ha KOTODbIe OTCYTCTBYIOT HOPMBI IPOEKTHPOBAHUS;

COTJIaCOBAHHE YACTHYHBIX OGOCHOBAHHBIX OTCTYIJIEHHH OT AEHCTBY-
JOIINX HOPM TNPOEKTHPOBAHHA,

yugactie B paGore paGoOuYHX ¥ rocylapCTBEHHBIX KOMHMCCHE MO MPH-
eMKe B SKCIIyaTallli0 3aKOHYEHHBIX CTPOHMTENBCTBOM H PEKOHCTPYHPO-
BaHHBIX O0BEKTOB;

NpoBeieHHe OPraHU3aIMOHHBIX H TEXHHYECKHX MEePONPHsATHI 110 pas-
paboTKe ¥ COBEPUIEHCTBOBAHHIO HOPM CTPOHMTEJNBHOIO NPOEKTHPOBaHH,
yJAydllleHUI0 NMPOTHBONOXKAPHOTO COCTOAHHS HOBOCTPOEK.

Fnasa 24

OBIIME CBEOEHHUSA O HAJ3OPE

24.1. OcHOBHblE HOPMATHBHbIC JOKYMEHTHI

JesiTelbHOCTL HOPMAaTHBHO-TEXHHUECKHX DPaOOTHHKOB perjlaMeHTH-
poBaHa [loJioxkeHHEM O rocyaapcTBeHHOM noxaphom Hajsope B CCCP,
yrBepxAeHHEIM nocraHoBieHneM Cosera Munucrtpos CCCP or 26 ne-
ka6pst 1977 r. Ne 1115, nocranoBnennem 11K KITCC u Cosera Munucr-
pos CCCP or 30 mapra 1981 r. Ne 312 «O Mepax mo panabHeiuiemy
YJYUIIeHHIO TIPOEKTHO-CMETHOTO Jies1a», HOpMaMH NPOeKTHPOBAHUS, AU~
PeKTHBHBIMH JIOKyMeHTamu u yxaszaHusimu Toccrpos CCCP, MBI
CCCP, undpopmaunonubiMu nucomamu I'YIIO MBI CCCP u apyrumu
JOKYMEHTaMH.

Bee mopmartnsHbie JOKYMEHTH NOADPa3ZensiloTcs Ha oGIIEecOIO3HbIE,
BEJOMCTBCIIHLIC H pecny6JHKaHCKHe.

K 0611ecoi0o3HBIM  HOpPMATHBHBIM JIOKYMEHTAM OTHOCATCH: CTPOH-
renpliie HopMmit W npaswia (CHull), obuiecowsHbsle HOPMBI TE€XHOJO-
rugeckoro npockruposainst (OHTII), HopMaTuBHBIE JOKYMEHTH Opra-
HOB TOCYAapCTBCHHOFO HAJI30Pa, OTJIeJbHBIX MHHHCTEPCTB W BCJOMCTB
CCCP u obmecTneuiipix opraiiusaiini, cssizalilible ¢ IpoeKTHPOBaHeM
H CTPOHTENBCTBOM.

B coorBerctBuir ¢ kaaccHpikannei, Beejcnuoi Focerpoem CCCP
¢ 1 mons 1983 r., CTPOHTCALILIC TIOPMB 11 HpaBivla NOAPA3AENAITCH
Ha llecTb YacTei:

I wactb — TpeBoBaHusi K opraiiHzaliiy, ynpaBJeHHIO H 3KOHOMH-
ke B 06aCTH TPOEKTHPOBATIISL 1T CTPOHTENLCTBA;

2 yacTb — HOPMBI HPOCKTHPOBAHHSI;

3 yacTh -— TpaBHJNa Opraru3anuyl, [POU3BOACTBA K IIPHEMKH
pa6or; ‘

4 qacTb — METOIbI  Olpe/iesiendss  CTOUMOCTH  CTPOHTENbCTBA

H CMETHBIE HOPMHBI;
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5 4acTb —— HOPMEl 3aTPAT MAaTepPHAJBHBIX H TPYAOBHIX Dpecypcos;

6 4Yactp — TPeCOBaHHs K IKCINIyaTALUH 3[aHWH, coopyme}mf;
H KOHCTDYKUMH, CBA3aHHBIE ¢ HX HALEKHOCTHIO H HOJrOBEYHOCTHIO.

Kaxknas wacts CHullos noapaspensercs ma rpynnel.  Hampumep
BTODAst 4acCTh uMeeT 12 rpynn creayomux HauMeHoBaHHi: ’

01 — o6mue HOPME!I MPOEKTHPOBAHHS;

02 — ocHoBaHMs H (DyHIaMEHTHI;

03 — cTponTesnbHbIe KOHCTPYKILHH;

04 — wuHXKeHepHOe 060pyAOBaHKe 31aHUM H CoOpyxKeHHH. BHemnue

05 — coopyxeHHs TpaHCHOpTA;

06 — ruapoTeXHHUYeCKHe H SHEPreTHYECKHe COOpYyKeHHs, MeJHopa-
THBHHEIE CHCTEMBI H COODYKEHHS,

07 — niaHHpoBKa U 3acTPoOiiKa HACeJEeHHBIX IIYHKTOB;
08 — xunble H O6GLIECTBEHHBIE 31AHUSA;
09 — npombiTeHHBlE HpeANpPHSTHS, [IPOU3BOJCTBEHHLIE 3JaHHUA

H COOPY2KCHHUS, BCIIOMOraTeJAbHble 31aHHU. HHBeHTaprIe 3aHu4g,

10 — cennckox03sHCTBeHHEBIE NPEANPHSATHS, 3HAHUSA H COOPYKEHHS;
11 — craagsr; '

12 — HOpMEI OTBOJA 3eMedb.

Kaxpomy CHully npucsauBaercs urugp, cocroauluil us a66pesua-
Typer «CHull», HoMepa uacrtu (oxma undpa), HoMepa rpynmel (aBe
unbpsl) 1 HOMepa JIOKyMeHTa (nBe LHpPBI), OTAENEHHBIX APYT OT APY-
Ta TOuKamu; IBe nocnennne nugpu 8 wudpe CHulla, npucoesunseMmuie
¥ NpEABIAYIIeH Ipynne uudp depes feduc, 0603HAYAIOT rOA yTBEPKLE-
uust ocerpoem CCCP at0ro HOpMaTHBHOTO JOKyMeHTa,

. H;;IpHMep, CrpontenbHbe HOpMH ¥ mpaBuia «CHcreMa HOPMAaTHB-
X JIOKYMEHTOB B CTPOHTEJNLCTRE,
o CHH% 1.01.01—82'00110131{5& HOJIOXKEHUA» HMEIOT CJle-

Bee peiictyroutue CHullpl, umeroniue Apyrae wu@pH, 6yayT npu-
BOLUTBCA B COOTBETCTBHE C HOBOH KJaccHbUKauiell MPU HX NMEPeCMOT-
pe. O6uieco03HEIe HOPMATUBHbIE JOKYMEHTHL, paspabaTbiBaeMble MHHH-
crepcrsamMu 1 BefoMcreaMu CCCP u 06iecTBeHHBIMH OpraHH3aMUSIMHE
I yTBepXKAaeMble nMu coBMecTHO ¢ T'ocerpoem CCCP uam mo coriaco-
BAHMIO C HUM, 00s3aTe/bHBl MJIS HCIOJJHEHHS BCeMM MHHHCTEPCTBAMH
W BELOMCTBAMIL, 4 TAKXKe OPraHU3AUHIMH, YUDEKACHUSIMA H NDeIpHsi-
THSIMH HE3aBHCHMO OT HX BeIOMCTBEHHON NIPHHAAJIEKHOCTH.

K BeIOMCTBeHHBIM HOPMATHBHBIM ZOKYMEHTAM OTHOCSTCS BEJIOM-
CTBeHHBbIE (OTpac/ieBhble) CTPOHTENbHEe HopMul (BCH) u BepomcTBen-
HBEIE HODMEBI TEXHOJOTHYECKOro mpoekTHpoBanuss (BHTII). Begom-
CTBEHHBEIE HODMATHBHBIE JOKYMEHTH YCTaHaBJIMBAIOT TPeGOBaHuS
K MPOCKTHPOBAHKIO H CTPOUTEILCTBY 3AaHHI M COOPYKEHHH, YIHTHIBAIO-
e cmenuduKy OTPacaH HapOIHOTO XO3SIHCTBA, PYKOBOZHMOrO [aH-
HBIM MHHHCTEDCTBOM HJIM BeIOMCTBOM. YKas3aHHble TPeGOBAHHS SBAf-
10TCs 06A3aTeNbHEIMI [JI51 BCEX OPraHH3anui, yupexJaeHufl ¥ npennpH-
NTHH MHHHCTEDCTBA MJIM BEAOMCTBA, YTBEPJMBLIEr0 HX 1O COINIACORA-
mmo ¢ Focerpoem CCCP, a takxke Ang  BCex IDYTHX OpraHu3anu,
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yupexAeHud H [peAnpUATHH, OCYUIECTBJAIOMHX IIPOEKTHPOBaHUE
H CTPOMTENbCTBO OOBEKTOB 3TOIO XKe MHHHCTEPCTBa MJH BEAOMCTBA.
BefoMCTBEHHBI HOPMATHEHBEIA NOKYMEHT MOXKeT ObITh o0sd3aTeneH A
opraHuzauufi, yypemxIeHHH H NPeAUPHATHH M APYTUX MHHHCTEPCTB
U BEJIOMCTB IIPH YCJOBHH, UTO OH OYyAeT YTBepK/IeH H BBEeJIeH B JeHCTBHe
COOTBETCTBYIOIIUM MHHHUCTEPCTBOM MJH BeJIOMCTBOM.

K pecrnyGJauKaHCKHM HOPMATHBHBIM JOKYyMEeHTaM OTHOCATCS peciyos-
JMUKaHCKHe ctpoutensubie HopMbl (PCH), ycranaBiusaiouue Tpe6oBa-
HAS K IPOEKTHPOBAHUIO K CTPOUTENbCTBY OOBEKTOB C yUeTOM ClielugpH-
KH YCJHOBHH COIO3HOH pecnyO/aHKH.

PCH yrBep:xaaloTcst rocCTPOAMH COIO3HBIX pecnyOJHK Hid JApYTH-
MU pecny6AUKAHCKHMH OpPraHaMH U fABJASIOTCS 00f3aTeNbHBIMH  [JIA
BCeX OpraHusanuil, yupexkIeHu#l u NpeANPHATHI, HE3aBHCHMO OT Be-
JOMCTBEHHOH IOLUHHEHHOCTH, OCYIIeCTBASIOMMX IPOEKTHPOBRAHHE
H CTPOUTENBLCTBO OObEXTOB, pasMelllaeMblX Ha TeDPHTOPHH AAHHOH pec-
nyOJHKH.

Bce HOpMaTHBHBIE NPOTHBONOXKapHble TpeOOBAHUA MO 3HAUEHHIO
3 KOJUUEeCTBY MOXKHO YCJOBHO pasfenuTb Ha nate rpynn. K mepsoit
rpynne caeayer orHectH CHullel u ctaunapThl, B KOTOPHIX H3J0KEHEI
NPOTHBONOXKApHble TPeGOBAHHS, PACNpOCTPAHSIOIKECST HA NPOEKTUPO-
BaHME H CTPOMTENbCTBO BCex 3haHuil u coopyxenuit: CHull 11-2-80
«[IpoTuBoTiOKApHBIE HOPMBI IIPOEKTHPOBAHUA 3[aHHH U COOPYIKEHHIL.
Ocnuosusle nonoxkennsi», FOCT 12.1.004-76 «IloxxapHas 6e30NaCHOCTD.
O6une Tpebosanus», crangapt CIOB  1000-78 «I1porusomoxapubie
HOPMBI CTPOUTENBHOTO NPOEKTHPOBaHHA. MeToJ HCOBITAHUS CTPOUTENb-
HHIX KOHCTPYKUHKE Ha orHectolikocThy, CHuIT 111-3-81 «IIpneMka B 3kc-
nayaralnHio 3aKOHUEHHBIX CTPOHTENIbCTBOM OODBEKTOB» H HEKOTOpBIe
Apyrie, :

Ko BTOpoil yCAOBHOH TpyIIle MOKHO OTHECTH HOPDMATHBHBIE IOKY-
MEHTHI, B KOTOPBIX H3JIOXKEHH MNPOTHBONOXAPHLIe TPeOOBaHUA K 31aHHU-
AM W COOPYXeHUAM, OOLeAUECHHBM OOHINM MPH3HAKOM, H HODMAaTHB-
Hble AOKYMEHTH ¢ TpefoBaHHaMy K HHKeHepHoMy 060PyIOBaHMIO 3ia-
Hiit u coopykenuit: CHull 11-90-81 «IlponssoacTeensnle afanus npo-
MeieHnbEx npeanpustuity, CHull 11-97-76  «T'enepasbHbie mJIaHbl
ceqnckoxosgaiicTBenHulx npennpuaruiiy, CHull I1-31-74 «Boaocnabxe-
npe. Hapyxueie cetu u coopyxenns», CHull 11-33-75  «Oronsnenue,
BEeHTHJAALHSA H KOHAMUHOHHDOBANNE BO3AyXa» H HEKOTODHE ApYTHe.

K tperbell yeaoBHON rpyHIle MOXKHO OTHECTH MPOTHBOIONKEPHbIE
tpeSoranns, uajoxkennsle B CHullax nas spanuil u coopyzxenu#, pas-
JeJIeHHBIX TI0 UX GYHKUHOHANbHOMY HasHayeHmo: CHull 11-79-78 «Toc-
ruunuery, CHull 11-76-78 «Cnoptusubie coopyxenns», CHull 11-64-80
«JowKoApHbE [EeTCKHE YUDEXKACHHS» H MHOTHE [pPYyTHE,

YerBepras ycjopHas TPyNNa HOPMATHBHEIX JAOKYMEHTOB — caMast
MHorouwiicsennas. K Heft ciefyer OTHeCTH MPOTHBONOXKapHBe Tpebo-
Bauns, nanoennsle 8 FOCTax, cTPOHTENBHEIX HOPMAX, HHCTPYKUHSIX
¥ YKa32HHAX TO 3aHHSM HJIK MOMelleHHAM CIelHaJbHOTO HasHaYeHus,
nocofuaxX N0 HOPMATWBHBIM JOKYMEHTaM, IpaBUIax H HOpMax Ioxap-
HOfi 6e20TMACHOCTH ¥ TEXHUKH 6€30MacHoCT! 110 OTPACASM HPOMEIILJICH-
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HOCTH WJIM OTHeNbHBIM BHIaM pabor: CHull II1-26-76 «Kposau»,
CH 512-78 «MHcTpyKnHsa N0 NPOEKTHPOBAHUIO 3AaHUA H IIOMeILeHH
xist 9BM», CH 75-76 «MHCTPYKUMS NO NPOEKTHPOBAHHUIO YCTaHOBOK
aBTOMAaTHYECKOTO HoxapoTylleHust», CH 544-82 «MHcTpykuus no npo-
eKTHPOBAHUIO 3JIEKTPOOGOPYAOBAHHS KHUJBX 3iaHufi», BHTIT 28-79
«IpornBonokapHble HOPMBI NPOEKTHPOBAHHA NpPEANPHITHH, 34aHMiE
H COOpyXKeHHH HedTenepepabaThiBaiolleli U HeTEXHMHUECKOH Npo-
mbiuntesHocTH>, FOCT 12.4.009-75 «Ykasartenb MokapHBIX KOJOALEB»,
«PyKOBOICTBO 1O Omnpenesienyio MPeLeNoB OTHECTOHKOCTH H IIpeielioB
pacnpocrpaneHus OrHs», «IIpaBuia TeXHHKH Ge30MACHOCTH M TMOXKap-
HOJi 6€30MaCHOCTH TIPH MPOU3BOACTBE OKPACOUHBIX PaGoT» U Jp.

K naTofl yc/lOBHO# rpynme HOPMATHBHEIX [OKYMEHTOB Cieiyer
OTHECTH AMPEKTHBHBIE YKa3aHHs MO BONPOCAM MOXKAapPHOH 6e30MacHOCTH
Tocerposa CCCP, Tocrpaxnauncrpos PCOCP, MBJL CCCP, yKa3aHus
n pekomennauuu I'YIIO MBJI CCCP, usnaBaeMble cOBMECTHO C ApY-
THMH MHHHCTEPCTBAMH U BEJOMCTBAMH, Pa3bsiCHEHHs N0 BONPOCAM TOJI-
KOBaHHA OTAenbHBIX TpeGoBauuit CHulla, koTopsie MoOryr naBaThbes
10s1bK0 'occtpoem CCCP wuin HayuyHO-HCCJAETOBATENbCKAME H HPOeKT-
HBIMH OPraHU3alMAMH — aBTOPaMM-Pa3pabOTUHKAMH 3THX HOPMATHB-
HBIX JIOKYMEHTOB. BCe 9TH J1OKYMEHTBHl HOCAT aKTya/ibHblil XapakTep,
NOCKONbLKY 4acTO pa3pabaThiBAIOTCA HA OCHOBE OIBITA H AHANH3a KPYII-
HBIX MOXKAaPOB, HAYYHO-UCCICZOBATEABCKIX PAOOT, OrHeBBIX UCIBITAHMIL.
Tak, BBony B neficTeue ¢ | siuBaps 1982 r. CHull T11-2-80, KOTODBIM
OBIIIO 3alpelleHo MPHMEHeHHe B KAUeCTBe YTEIJIUTE/ sl MJIHTHOTO MEeHO-
NOJTHCTHPOJA B NOKPBHITUSAX NPOU3BOACTBEHHbIX 3nauuii I u 11 cremeneti
OTHECTOAKOCTH CO CTa/bHBIMK HECYLIMH KOHCTPYKIUISIMU H MeTa lJude-
CKMM NMPOGHIMPOBAHHEIM HACTHIOM, IPEALIECTBOBANO B OKTGpe 1980 T.
AupextuBHoe ykasanue [occrpos CCCP mo artomy Bompocy.

IIpuMepoM HOPMATHBHOrO LOKYMEHTa YKa3aHHuoil YCIOBHOH TPYIIH
MOTYT CHAYKHTb «YKA3aHHs O HOPSiLKe PACCMOTPCIHS M COraCOBAHHS
OpraHaMi roCyapCTBeHHOrO MOXKAapHOTO HaA30Pa MPOCKTHON JOKYMeH-
Talud Ha CTPOUTENLCTBO NPeANPHATHH, 3AAHHUI 1 COOPYKeHH», H3TaH-
Hete B 1983 r. I'YIIO MBJ] CCCP mno cornacosanuio ¢ [oceTpoem
CCCP; «PekoMeHallH N0 TPOEKTHPOBAHHIO aBTOMATHIECKHX YCTaHO-
BOK MOXKaPOTYLIEHHS JJ BLHICOTHBIX MEXaHHZIHPOBAHHBIX CTeNJIaKHBIX
CK/1a/I0B yHUBEPCAJILHOIO HA3HAYeHHst BHICOTON o 13 M», yTBepKaeH-
uere TYIIO 1 BHUUITIO MBI CCCP u corsacoBannbe co Crenuann-
HBIM MPOEKTHO-KOHCTPYKTOPCKHM 6I0pPO IMPOTHBOMOKAPHON! aBTOMATHKH
Muunpu6opa CCCP B oxrsibpe 1982 r. u MuorHe Apyrie.

B GonblIMHCTBE HOPMATHBHBIX AOKYMEHTOB HeT CIIElUaJbHOTO pas-
AeJa MPOTHBOMOXKAPHBIX TPeOOBAHMH, H MCPLI NOKapHOK 6€30MacHOCTH
H3JI0XKeHbl B HUX B OOLIEM KOHTEKCTEe C APYrHMH TPeGOBaHHSIMH. DTO
00CTOSITENBCTBO CO3AET TPYAHOCTH NpPH pa3paboTKe CHCTEMbl noxap-
HOH 3alUTH 00BEKTa B XOJi€ €ro MpPOeKTHPOBAHHS.

HopmarusHo-TexHHYeCKHHA PaGOTHHK JOJKEH YMeTb BHIAENSThH po-
THBONOXKADHble TPeGOBAHHA CPEH TEXHOJOTHUECKUX, CAHHTADHBIX
1 Apyrux TpeGoanuil. [Ipn 3ToM BakHO COOMONATD CIEAYIOLLUI nopsi-
JIOK TMONMb30BAHUA HOPMATUBHBIMM JOKYMEHTaMH: NpH paspaboTKe Mep
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noxkapHoi 6ezonacHoctu no CHullam Bropoi yc.HO“BHOf/'I TPYIIBL A0MK-
Hbl YYHTHIBATHCS HODMAaTHBHbIE Tpe60BaH°I/IH MepBOi ¥ MATOH YCAOBHBIX
rpynm; npu  paspaGoTke Mep noxaprofi 6esomacnoctd no CHullam
TpeThbell YCAOBHOM IPYNIbl JOJKHEl YUMTHIBATHCS HOPMATHBHBIE Tpebo-
BaHMs TePBOH, BTOPOH K NATOH YCAOBHBIX TPYII U T. A. BenoMcTBenHble
HOPMaTHBHbIE JOKYMEHTE HOCAT MOAYHHEHHBI XapaKTep 10 OTHOLICHHIO
kK CHulTam BTOpOI 4acTy ¥ He JONKHbI UM HPOTHBOPEUHTE.

K npumepy, npu IPOEKTHPOBAHHH Mep NOXKapHO# (6e30nacHOCTH 14
31aHHA KOTeJbHON HeoOXOAUMO YYecTb B NEpBYIO ouepellb NPCTHBOMNO-
skapuble Tpe6osannsi CHull 11-35-76 «Koresnbble ycTaHOBKHY» (Tpe’TbH
ycaoBHag rpynna). ITocsie 310ro 10/KHB GBITH YYTEHB! IPOTHBOMOXKAP-
noie Tpe6osanus CHulloB MO MpOEKTHPOBAHHIO MPOHSBOICTBEHHDBIX
¥ BCHOMOTATENbHBIX 3[AaHH{ NpOMblLLIeHHbX npefnpuaruii — CHull
11-90-81 u CHull 11-92-76 (BTOpas ycJOBHas rpynma), 0 4eM yKaszaHo
8 nynkre 3.1 CHull I1-35-76 «KoresbHble YCTAHOBKH». Kpome Toro,
JOJIZKHB! OBITH BBLINOJIHEHBl Bce TpeOOBAHHA IO OUHECTOHKOCTH, MPOTHU-
BOMOXKAPHLIM TIperpajam M 5BaKyaluH, usjoxennse 8 CHull I11-2-80
# cTanjgaprax (mepBas ycJoBHAs TPyMNa), a TakxkKe BCe CYLIECTBYOLIKE
Ha [aHHBI MOMEHT BpeMEHH IOTOJIHHTE/bHLE TPeGOBAaHHS MO MPOeK-
THPYEMOMY 3/IaHHIO, H3JI0KeHHble B HODMATHBHBIX TOKyMeHTax MSATOH
VCJIOBHOH TPYIIMIHL.

24.2. HanpasjeHust u BUAB Hajf3opa

B ocHOBY Hajsopa 3a IPOTUBOMNOXKAPHOH 3allMTOH OOGDBEKTOB Ha-
POJHOTO XO03KACTBA B CTAAMH IPOEKTHPOBAHHSA TNOJOXKEHA TPOBepKa
IpoeKkTHO#N nokyMeHTauud. [IpoBepka mpoBOAMTCS B HMPOEKTHHIX Opra-
HH3aUUAX M HA CTPOHKAX C IeNbI0 BBEIABJICHHS KaueCTBAd ¥ MOJHOTH
TeXHHYECKUX pelleHHfi 1o o6eclmeyeHHI0 TNOKapHOH O6e30MacHOCTH
06BEKTOB. |

[IpoekTHAs MOKYMEHTalMs N0 KaxKAOMY OOBEKTY COCTOHUT H3 He-
CKOJIbKHX uacTefl. B 3aBHCHMOCTH OT HasHaueHHs oObekTa u 0ObeMa
NPOEKTHPOBAHHA NPOEKTHAs NOKYMEHTAalHs MOXeT COCTOATh Hu3 CJje-
JYVICIIMX YacTell: reHepajpHOrO IJ1aHa, APXHMTEKTYPHO-CTPOUTENBHOH
YacTH MPOEKTa, HHKEHEPHOro 06OPYAOBAHHS 3AAHHS, CIHELHANBHOTO
060pyn0oBaHud 3[aHUS CHCTEMaMH HNPOTHBOIOMXKAPHOH 3aLIUTLI, TEXHO-
JOTHUECKOH YacTH HpPOoeKTa, MPOoeKTa CMEeTHOI CTOMMOCTH CTPOHUTEJNb-
CTBa, MPOEKTa OpraHu3alnuu pabor. .

B 3aBucuMOCTH OT MOCTABJEHHOI 3a/aud JKCNepTH3a MPOEKTHOU
JIOKyMEeHTAllUM B YaCTH COOTBETCTBHs ee TPeGOBaHMAM MOkKapHOH 6es-
ONaCHOCTH MOXKET HMEThb CJejyIollHe HAllpaBJeHHs: KOMIJIEKCHas IPO-
BepKa, KOrja 3KclIepTU3e NOABEPraloTcst BCe YacTH NPOCKTa; CHelHalt-
3UpOBaHHas NPOBepPKa, KOrJa 2KCIepTH3e MOJABEpraercs ojHa 4YacTb
NpoeKTa; 1ejeBast IpOBepPKa, KOTAa NPH 3KCNepTH3e BHISICHACTCA OAHH
H3 BOTPOCOB, OTHOCAIIHXCA K OAHOH 4YacTH MpOeKTa (KOHC;I‘})YKTHB-
HBIH -— yCcTPOHCTBO CTEH JECTHHUHBIX K/IETOK; MIAHHPOBOYHBIH — YCT-
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DOMCTBO BXOJA0B Ha HE3aABIMJASACMEIE ASCTHHUHBIE KJIeTKH, oleciicucHHe
IPOTHBOABIMHOHN 3aIIHTH — IJIOINAAb H PACHOJIOXKEHHE ABIMOBBIX JIIO-
KOB, aBapHiHOE OCBelUleHHEe B 3JeKTPOTEXHHUYECKON YacTH MNpPOeKTa
H T. IL).

KomniekcHas npoBepKa, Kak NPaBHJIO, OCYLLECTBIISIETCST GpUra JHbIM
METOAOM, a CIelNa/jdH3HpPOBAaHHAA W lleseBas npoaepKn MOTYT NPOBO-
IUTbCS OTACALHBIMH CHElNaJHCTaMH,

B saBucuMoctH OT BHIOPDAHHOIO MeETOA2 3KCHEPTH3H HPOEKTHOMH
HOKyMeHTaluK Pas3auyanT Ciaelyioulde B IPOBEPOK:

noJiHast IpoBepKa, KOrjia MoABepraloTcs CUCTeMaTHYeCKOH IpOBepKe
BCe 3JIEMEHTBl MPOEKTa;

BHIGOpOYHAS NPOBePKa, KOra 3JeMeHTH IIPOEKTa MPOBEpPSIOTCH BhI-
60poYHO Ha OCHOBE NPEeIBIAYUIEro ONbITa 3KCHEPTH3H NPOEKTOB, aHa-
JiW3a XapakTepHHIX OWIMOOK H HEJ04eTOB B MPOSKTHPOBAHHH CHCTEM
HOXKAapHOH 3aUIUTHl 0OBEKTOB;

KOMOMHHPOBAHHAasA TPOBEPKa, KOTAA IOJHOCTBIO HpPOBEPSIETCS Ka-
Kag-aub0 OjHa MJIH HeCcKOJbKC uacTell NPOeKTa U BHIGOPOYHO IipOBe-
PSIIOTCT OCTaJNbHBIE YACTH NPOEKTA,

Kax npasusio, noJHOA NpoBepKe NMOJBEPraloTcs reHepaibHHIH IUIaH,
apXUTCKTYPHO-CTPOHTENbHAS YacTh IPOEKTa, clieluansHoe o6opy1oBa-
Hile CliCTeM NPOTHBONOXKADPHOH 3alIHThLI, BEIOOPOUHON IpOBepKe NO.I-
BEePTalOTCs OCTaNbHBIE YACTH TNPOEKTa.

Ho BHe 3aBHCHMOCTH OT TOTO, YTO H KakK HPOBEpPSIETCS B IPOEKTax,
K 3KCMepTH3e IPOeKTHOH AOKYMEHTAUHN HPeIbsBJSAIOTCI CAeAyIoulHe
peé;uaﬂnﬁ

HOJTHOTA M TIUIATEJbHOCTb MPOBEAEHHS SKCIEpPTH2Ll MPOeKTa Mo BbI-
OpaHiioMy HalpaBJAeHHIO M BHIY [pPOBEDPKH;

CBOEBPEMEHHOCTh BHIBJIEHHSI OTCTYIWIEHUI OT NPOTHBOIOKADHBIX
tpebopanuil CHullos, crannapros, ykasavu# u HHCTPYKILHH, TeHCTBYIO-
UIUX B MOMEHT TIPOBENeHHsT 3KCHepPTH3HI;

TeXHHYECKAS BO3MOXKHOCTD M 3KOHOMHUYECKAS 11e/1eco00pasHOCTh
fapeanaraeMbix B XoJe NPOBEPKH pelleHui Mo ofecneueHo MOMKAaPHOH
6e30MacHOCTH 3[aHHH U COOPYKEHHH.

IMonnoTa u TIMaTeNbHOCTh NPOBE/EHUs NPOBEPKH TPENOaaraer Ta-
KYI0 IPOBepKY NPOEKTHOH IOKYMEHTal¥WH, NpU KOTOPOH BHISIBASIOTCH
BCe HapyllIcHUsI HPOTUBONONKAPHHEIX TpeboBaHUil NeHCTBYIOLIHX HOpPMA-
THBHBIX JOKYMEHTOB. DTO JOCTHTAeTCA COOTBETCTBYOLIEH KBaJHbHKAa-
uuell u MOATrOTOBKOH HOPMATHBHO-TEXHMUECKOTO pPaBOTHHKA, ONBITOM
NpAaKTHUECKOH PabOTH MO 3KCIEPTH3E MPOEKTOB, XOPOIUHMH 3HAHHSIMH
U BJajeHueM OOHIHX U YaCTHHIX METOAHK MPOBEXeHHS 3KCIEePTH3H.

IlpakTrHKa MOKa3kbBaeT, YTO GOJBIIHHCTBO JOMYIIEHHBIX B NPOEKTAX
OTCTYIJICHHH OT NPOTHUBONOXKAPHEIX TPeGOBaHHH HOPMATHBHBIX JOKY-
MEHTOB paHO WJU MO3AHO OOHAPYIXKHUBAIOTCS HA OJHOH M3 CTaiuil Hai-
3opa. OxHaxko paspaGoTka M NPHHATHE Mep TOXKapHOH 6e30macHOCTH
Ha JedcTBYOIHX OOBeKTax M Aaxe HPH HX CTPOHTEJbCTBE CBA3AHDI
C H3BECTHBIMH TPYIHOCTAMH ¥ NONOJHHUTENbHBIMH 3atpartamu. [logo6-
Hble DeLenHsl YAJUHAIOT CPOKH CTPOHTEJLCTBA OOBEKTOB, a B psife
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cJyuaeB He MOTYT GBITb IPHHSITH CBOBPEMEHHO K peasH3aluH Mo 00b-
eKTHBHBIM IpHYHHAM.

XopowHMu cJelyeT NpH3HATL TaKHe pesyabTaThl NPOBEPKH, KOoria
NpoexTHaa AOKYMEHTalHsd, [0 KOTOPOH BHLIABJEHH! IPOTHBONOMKApPHBIE
HeJOouYeTH, elie He OTIpaBjieHa B NMPOHM3BOACTBO paGoT WJIH NO Hed He
COCTaBJIEHH H He OTIpPaBJeHH 3aKa3Hble clelu(HKaM HA H3TOTOBJIE-
Hue oGopylnoBaHUS. B 3THX Ciaydasx OWHOKH JIeTKO YCTPAHSIOTCS Iy-
TeM aHHYJHPOBaHHWSA MPH XPAHEHHH B apXHBEe WJIH H3DBATHUA H3 IpOLec-
ca MPOEeKTHPOBAHHUSI TexX JIHCTOB uepTexkeH, MO KOTOPHIM BBISBIEHBI
HeJloYeTH, U BHIYCKa HOBHIX depTexkeH (10X HOBHIMH HOMEPAMH U HH-
Nexcamu).

IpensiaraeMbie HOPMATHBHO-TEXHHYCCKUMH pa60THHKaMH pelieHus
10 NPOTHBOMOKAPHOI salliTe 3/aHHH H COOPYKeHMH JOJMKHE 000CHO-
BHBATHCA HOPMATHBHBIME JlOKyMeliTaMd. HopMaTHBHO-TeXHHYECKHE Da-
GOTHMKH, IPOBOJIS HKCHEPTH3Y NPOCKTHOR JOKYMEHTauMH, HOJKHB
He TONBLKO BBIABJASTH OTCTYIJIEHUS OT ACHCTBYIOIIHX HOPMATUBHHIX A0O-
KYMEHTOB, [10 Il BHOCHTb CBOH PEKOMEHJAlluy ¥ NPEATOXKeHHsT TeXHHYe-
CKHX pellieHH{ YaCTILIX HIH KOMIIEKCHBIX BOIIPOCOB NMPOTHBOMOXKAPHOH
3amuTH. PeiicHisi 0 TPOTHBONOMXKAPHON 3alIHTe AOJKHHE OLITH UTO-
rOM BCECTOpONIero obcyKIeHHST YKa3aHHBIX BONDPOCOB ¢ NpeACcTaBHUTe-
JISIMY NIPOEKTHO U CTPOHTENbHOH OPraHH3alkll, 3aKa34HKa, a B CJIOXK-
HBIX CJAy4asiX — H CO CHelHaJHCTAMH CMeXHHX 00/1acTell 3HAHUN.

B cayuae 3aBblllleHdsi TpeOOBaHMH 110 NPOTHBONONKAPHOH 3aiute
3AaHHH M COOPYXKEHWH cJefyer UYeTKO OOCOCHOBATb HeOGXOMHMOCTD
3TOTO, a TaKkKe IOJYYHTh IMHCHMEHHOE COIVIACHe CO CTOPOHHI NPOEKTHOH
OpraHM3anuu M 3aKasunka (OOBYHO 3TO OGQOPMIAETCS MPOTOKOJOM
COBMECTHOTO COBEI[aHUsS 3aHHTEPECOBAHHBIX CTOPOH).

24.3, Koutpoab 3a BBIMOJIHEHHEM TMpeANUCaHUA
roCHOXKHAJA30pa

PesyabTaThl NPOBEPKH NPOEKTHHIX OpPraHH3auHH H CTPOEK MOTYT
661Tb 0OpMJIEHBl Da3JNUUHBIMH AOKYMEHTAMH: IHCbMaMH, Npeanuca-
HASMI H JAp. B COOTBETCTBHUH CO CJOKHBINMMCS ONBITOM HOPMATHBHO-
TeXHHUeCKOH paBoTH, MO pe3yJbTaTaM INPOBEPKH IIPOEKTOB H HpPOEKT-
HBIX OpraHM3aluil cocTaBJagioTCH MUcbMa. [THCHMO cocraBageTcs Hocie
HPOBCPKH TPOEKTHOH JOKyMeHTallnH, paspaboTaHHOR Ha CTaJHH TeXHU-
yeckoro mpoekra. IlpepnmoJaraercs, 4To B 3TOM cJiydae elle HMeercs
JOCTATOUHO BPEMEHH JJIsi BHECEHHS B IIPOEKT HeoOXONHMBIX H3MEHEeHUH
U JONOJHEHWH, IS TPHHATHS COOTBETCTBYIOIIUX OPraHH3alHOHHBIX
pellicHHH O NPeAOTBPALIeHHI0 HapYLIeHH{l MPOTHBOMOXKAPHHX Tpebo-
BaHH{l HODMAaTHBHBIX JOKYMEHTOB (IIOBTODHAsi NpPOBEPKa IPOEKTHOMH
OpraFi3auMd H Ip.).

IIpu BHIIBJIEHHY HapYUIEHH NPOTHBONOXKAPHEIX TpeboBaHUH B pa-
founy ueprekax IPe/ICTABUTENIb TOCIOXKNAA30pa MOKET 1aTh PYKOBO-
JUTCA0 NPOEKTHOH OpPraHU3allHU NpeAlHcaHHe. IDTOT AOKYMEHT MHOJ-
TBEPKAACT KATEropuuHocTh TpebGoBanuil v Oe3ycioBHYI0 o06A3aTel]b-
HOCTHL HCTOJIHEeHHS TpPeNHHCAHHS B YCTAaHOBJIEHHBle Cpokyd. Bwmecrte
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C TeM MNpH OOHAPYKEHHH HapyIIeHH{ NPOTHBONOKAPHBIX TpeboBaHUH,
AOMYMIEHHbIX HA CTajMH NPOEKTHPOBAHHA HJH B XO[e CTPOHTENbCTBA
HJIE PEKOHCTPYKUHH 3JaHHHA H COOPYXeHHH, MpencTaBHTENDb opraHa
FOCHOXKHAA30pPa HMeEeT IPaBO IIPUBJeUb BHHOBHHIX K OTBETCTBEHHOCTH
B COTBETCTBMH C aJMHUHHCTDATHBHEIM 3aKOHONATEJIBCTBOM COIO3HBIX
pecny6JIHK.

OpraHi rocnoxnan3opa, OCYIECTBIAS B PAMKAX COLUATHCTHIEC KO
3aKOHHOCTH aAMHHHCTPATHBHYIO NPAaKTHKY, HOJKHB PyKOBOJACTBOBATh-
€ HOPMaTHBHEIMH 2KTaMH, IPe1yCMaTPUBAIOMEMH a IMHHACTPATHBHYIO
OTBETCTBEHHOCTb 32 HApYLIEHHe HODM H OPaBH/J HOXKapHOH Gesomac-
HOCTH.

B coorsercTBHu ¢ mocraHoBieHuneM CoBera Munncrpos CCCP
Ne 612 or 3 uionst 1963 r. Coser Munucrpos  PCOCP 16 okrabps
1963 r. npunan nocranosaenue Ne 1218 «O6 YCTaHOBJIEHHK 1ITPadoB
34 HapyluleHHe NPaBUJA HOXKapHOH 6e30MACHOCTHY. YKa3aHHBIM [OCTA-
HOBJICHUEM OpraHbl TOCYJapCTBEHHOIO MOXAapHONO HAA30pa MOTYT Ha-
slaraTh B aAMHHACTPATHBHOM IOpsiKe JeHeXKHble WTpadsl Ha L0JKHO-
CTHBLIX JIMIl H TPAXK/AH 32 HapYLIEHHe WM HeBHIIOJHeHHEe UMY MpaBUI
HNOXKAPHOH 0e30MACHOCTH MPH NPOEKTHPOBAHHH M CTPOHUTENBCTBE COOT-
BETCTBYIOUIHX OGBbEKTOB, 3a HapyLleHHe NPABHJ MOJAb30BAHUA H cozep-
AKaHnsT MPOTHBOIIOKAPHOTO HHBEHTAPS, aBTOMATHYECKHX CPEACTB OOHA-
PYXEHHS H TYUIEHUs [OXKAapoB, eCJH MO AeHCTBYIOIEMY 3aKOHOLA-
TEILCTBY yKa3aHHBIe HAapyUIEHHS He BJEKYT 3a C000il yroJOBHOH OT-
BETCTBEHHOCTH. DTHM Ke NOCTAHOBJEHHEM YCTAHOBJIEHO, YTO IIpaBoM
COCTaBJICHHsT APOTOKOJIOB O HAPYIICHHSIX NIPABUJ [0OKapPHOH 6e30acHo-
CTH, NIOMHMO NOJI)KHOCTHBIX JIHIL FOCHOXKHAA30pPa, MOJbL3YIOTCA HAYAJb-
HHKH 10ODOBOJBHBIX MOKAPHBIX IPYKHH, UIeHH MO2KapHO-TEeXHHYECKHX
KOMHCCHH  1peAnpuaTuii  (06BEKTOB), O6LIECTBEHHbIE HHCIIEKTOpPA
W YIHOJHOMOUYEHHBIe MO MOXKApPHOH oXxpaHe, PaGOTHHKH MHJWIHHA H Ha-
YaIbCTBYIOIHE COCTAB BENOMCTBEHHOH MOXKAPHOi OXPaHBL

AJIMMHHCTPATHBHYIO OTBETCTBEHHOCTb 32 BBINOJIIeHe IPOTHBOTIO-
xapHbX TpeboBanuii CHulloB mecyT raaBubie HIDXKEHEPHl H rJIaBHBIE
ApXUTEKTODPBl MPOEKTOB TMPOEKTHLIX OPraHM3alHi, a 3a HapylieHHe
IpoTHBONOXKapHEIX TpeboBanuii CHullos B xone crpontespubix pabor
u «IlpaBui noxapHoli 6e30MaCHOCTH IPU TPOHIBO/ICTRE CTPOUTEIBHO-
MOHTaKHEIX Pab0T» — Ha4YaJbHUK CTPOHTENbCTBA, HAYAMBHUKH CTpOu-
TEJBHBIX Y9aCTKOB, 11€X0B, NPOPadhl u ApYyrile AOJKHOCTHBHIE JIHIA, Ha
KOTOpPBIX 3Ta OTBETCTBEHHOCTh BO3JI0XKEHA B COOTBETCTBHM C TIPHKA3a-
MH HayajJbHHKA CTPOHTENLCTBA,

IIpoToKos 0 HapylIenn: MpaBua MOXapHOL 6e30MaCHOCTH SIBJIsIeTCS
OCHOBHBIM ~ JOKYMEHTOM B JeJe 06 aJAMHHHCTDATHBHOM MpPOCTYIIKE.
OH jonKen KOHCTaTHPOBATH (BAKT obuapy:xenHoro Hapymenus CHulla
HJIH NPABHJI NOXKAPHOH Ge30MaCHOCTH, YKa3biBATh, KaKie HMEHHO MYHK-
TH TpeboBanuii CHulla win npasua HapymieHb # KTO HeCeT 3a 5T0 oT-
BETCTBEHHOCTh. [Ipu cocTaB/IeHUH POTOKOIA AOMKHO GBITH TOYHO yera-
HOBJIeHO, Kakne orcTynsenus ot CHullos nomycrus raasuwi nuxenep
HJIH TJIaBHBIA apXMTEKTOp IIPOEKTa, YKa3aHbl HAWMEHOBAaHIe IpoeKTa
W HepTexka, ero apxXMBHBIH HOMep, AaTa BHIIYCKA M YETKO KBaaH(H-
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IHPOBAHO HapylieHHe MpoTuBomoKapHeix Tpebosanuit CHulla mo co-
OTBETCTBYIOUIUM IIYHKTAM, KOTOpHle JOJXKHB HMEThb MPSMOe OTHOIIeHHe
K YKa3aHHBIM B IIPOTOKOJI€ IPOEKTHBIM JOKYMEHTaM.

B kadecrBe cBHAeTe e, YIOCTOBEPUBILUX (PaKT HapylUeHHA NPOTH-
BOMOKAPHBIX TpeGOBaHHII, 3apHKCHPOBAHIbIA B MPOTOKOJE, PEKOMEH-
AyeTrcs MPHUBJAEKATh NPOEKTHPOBIIHKOB HJIH CTPOHUTE/eH.

JIOJMXKHOCTHOE JIHLO [OCHOMXKHAJA30pa, KOTOPOMY IIPENOCTaBJEHO
npaBo HaJjaraTh aAMHHHCTPATHBHBIE B3BICKaHHA, NPH IOJYIEHHH TPO-
TOKOJA O HAapYNIEHHH NPOTHBONOXKAPHBIX HOPM H NpABHJI BMecTe
¢ o6bsicHeHHeM HapyIIHTeNs, JOKIAa/JHONH 3aMHCKOH NMpeacTaBuTes Foc-
MOKHAL30pd, COCTABUBIIETO MPOTOKOJ, H APYTHMH MaTepHaJaMH (qe;u):
TeXH, NPELNHCAHNE i JP.) MPHHUMACT OJHO M3 CACHYIOMHX DeIeHHH:

nepeiaTh MaTepual B TOBAPHIIECKHH CY/ 1H 06UIeCTBEHHYIO Opra-
HH3ALHIO JUIsT IPHHATHA Mep OCLIeCTBEHHOrO BO3NCHCTBHS,

HampaBHTL MaTepHasJ Ha DAccMOTDeHHe aAMHHHCTPATHBHON KOMHC-
CHH OPH HCIIOJIKOME PafcoBeTa;

HaNpaBHTh MATEPHas PYKOBOAMTENIO MPEANPUATHS, yYPeKACHH
U OpPTrauu3aniil Aas HaJOXKeHHs AUCIHMIVIMHAPHOTO B3LICKAHHS,

BEIHECTH NOCTAHOBJIEHHE O HAJIOXKEHUH aAMHHHCTPATHBHOTO B3GICKA-
uusi (wrpada). Tagas wMepa aIMUHHCTPATHBHON OTBETCTBEHHOCTH,
Kak wtpad, JIOMKHA IPUMEHATLCST B CIy4asix, ecJH Mephl OOLIeCTBeH-
HOPO WJII JIHCIMIIHHAPHOTO BO3AeHCTBAS OYIyT NMPU3HAHBl HeLoCTa-
TOUHBLIMH.

Oprannsl  rocmoXKHajg30pa B KauecTBe Mepbl aJAMHHHCTDATHBHOIO
mpeceuciniss MMeOT HPaBO IIPHOCTAHABAHBATb (DYHKIHOHHDPOBaHUE
OpeAnpUsITHs, 3AaHHS, COOPYKEHH:d, OTIAeNbHOrO HOMEINEHHSH, HPOH3-
BOJACTBCHNIOrO yYacTKa HJIM arperata, eC/d TpH HapYIIEHHH NPaBu
noxapuoi 6e30TMaCHOCTH CO3/aeTcsi HeNOoCpeJCTBeHHas yrposa BO3-
HUKHOBCLNST  TOXKapa. ITo mpaBo HM npepoctasieHo «IlosoxkeHHeMm
0 TocyjlapCTReHHOM moXapHoM Hazasope B CCCPs.

HocrairoBicHie 0 IPHOCTAHOBJAEHHH CTPOHUTEBbCTBA 0OBEKTa, Kak
Kpaiilisia Mepa, BHHOCHTCS B TeX C/Iydasx, KOTAa TpH 06CaeA0BAHNH
BBISIBJICHH TPYOLIC HAPYIIEHHS PABHA TOXKAPHOH 6€30MacHOCTH TpH
ITPOH3BOJICTBC ("l’})()HTeJIbHO-MOHTa}KHbIXupa60T, Hecyliue B cebe SIBHYIO
YIrposy moxapa, B3peiBa, riubenn jgiopeii, 60abIINX MaTepHasbHblX 10-
Tepb. [TocTanosaciue 0 MPHOCTAHOB/ICHHH CTPOUTEIBCTBA ACHCTBYET
O YCTPaAHeHHst CTPOHTEe/bHOH OpraHusallueil HapylUIeHH# HOPM M mpa-
BHJ MOKAPHOIT GC30MACHOCTH, IBUBIINXCSH OCHOBAHHEM [JIsl BEIHECEHHS
TAKOTO TOCTABOBJCHII,

O BrimeceHwl HOCTAHOBJICHHS HA TPHOCTAHOBJIEHHE CTPOUTEABCTBA
crefyer HHGOPMHPOBATH B HEOOXOMHMBIX C/IYdasix OpraHbl MPOKypa-
TYDH, FOCAPXCTPOIKOITPONS, HaDOLHOTO KOHTPOJS, OTAeJeHHe CTPOH-
0aHKa, 3aKasyuka.

Crenyer ocob60 OTMCTHTL 1IpABO COTPYAHHKA TOCHOXKHAA30pD2 He-
MeJIeHHO TIpeKpaIiarh B Mpoilecce HoKapio-TexHuYeckoro cbcnenosa-
HHSI CTPOUTEJNBCTBA (MyTeM HaJjlokKeHHs MJ0MObI) 3KCONyaTalHIO OT-
JeNbHbIX amilapaToB, OTOMHTCABHBIX NMPHOOPOB, Y4aCTKOB 2JeKTPOCETH,
CO3/IAI0IIHUX HEMOCPEACTBEHHYIO YrPO3y BO3HHKHOBEHMs NMoXKapa.
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Fnaega 25

OCOBEHHOCTH HAJ30PA
3A MPOEKTHBIMH OPTAHU3ALUAMHU

25.1. Opranusauusi HaJg30pa 3a NPOEKTHLIMM OPrasu3anusIMu

«OCHOBHBIMY HaNpaBAeHHSIMH 5KOHOMHUYECKOTO U COIHAJBHOrO pas-
ButHst CCCP na 1981—1985 roaw u Ha mepuon xo 1990 roga», MpUHA-
TeIMH XXVI cbespom KIICC, B 061aCTH KAMUTAIBHOTO CTpOHT’e.f[bCTBa
ChOpMyIHPOBAHE TPEBOBAHHUSI:

CTPOHUTH 6bICTp0, 9KOHOMHO H Ha BBICOKOM TEeXHUYECKOM YPOBHE,

206UBAsCh CBOEBPEMEHHOrO BBOJA B AEHCTBHE OCHOBHBIX dhoHg0B
U NPOH3BOACTBEHHBIX MOIIHOCTEH!

OBLICHTb Ka4€CTBO NJIAHHPOBOYHBIX, aPXHTEKTYPHBIX M CTPOHTEb-

HbIX EGIHQHI/II:I, CHH2KaTh CTOHMOCTH CTPOUTEJIbCTBA 3J1aHUH H coopy-
KEeHUH;

YCHJIHTb OTBETCTBEHHOCTH MHHHCTEPCTB, BEAOMCTB, OPraHOB 3K Hep-
TH3BI, HpOceKTHbIX, KOHCTPYKTODPCKHX U Hay4YHO-HCCJIeJ0BAaTeJIbCKUX op-
raHusauuil 3a obecredyenye BBICOKOT'0 TEXHHYECKOTO H 3KOHOMHYECKOTO

YPOBHA HMPOEKTHBIX pellieHui, NpaBHJIbHOE ONpe/esicilie CMETHOR CTOH-
MOCTH CTDOUTE/LCTBA;

PaspaboTaTh H OCYMECTBUTb MEPHI MO YCTPAHEHHIO OTeph B CTPOH-
TeabCTBe. Ha ocymecTBiieHHe yKasaHHBIX 3aqady  JOMIKHBL  GbITh Ha-
NIPABJICHbI M BCE YCWIIHS COTPYIHHKOE TOCNOMKHAA30pa, KOHTPOJHPYIO-
IHX COBMIOeHHe NIPOTHBONOKAPHBIX TPGOBAHHMII B MPOEKTHBIX opra-
HU3AaUMAX M Ha cTpoiikax. IlpoekTupoBanue sBasiercss oOYeHb OTBeT-
CTBEHHBIM 3TaloOM B cTpouTesnbeTBe. IIporpece HaykH H TEXHUKH Bbi3hl-
BaeT yCJOXKHeHHe 00BeKTOB IPOCKTHPOBAHHKS: YBCIHUNBAIOTCH HX 06b-
CMEL, HaCeeHHOCTb H NPOTSIKEHHOCTD, MPe TPHMEHSIOTCS 60TbIIENpo-
JI€THBIC METa/VIHYECKHEe KOHCTPYKUHH, CBOALBI-000JOYKH, MeMOpaHHHe
MOKpEITHsA. Bee B G0JbLINX pasMepax BeAeTcs HPOCKTHPOBAHHE 37aHM
HOBBILICHHON 9TaXKHOCTH Pa3/IMYHOrO HA3HAUCHHS. Y POBEHb H KAUECTBO
PaspaGoTKH apXHTEKTYPHO-KOHCTPYKTHBHBIX pelleHHI ONpele] AT He
TOJBKO 9CTETHHECKHEe JOCTOUHCTBA 3AaHUH I COOPYIKeHHH, TeXHHKO-3KO0-
HOMHUYCCKIE MOKa3aTeil CTPOHTEJbCTBA H HKCIYaTAUMH OyAVILEro

006beKTa, HO H YPOBEHD NOXAaPHOH 6E30T1aCHOCTH 3/aHAS U HAXOASIILHX-
¢A B HEM JLeH.

B cootBeTcTBHM ¢ TPeGOBAHMAMH  CTPOHTENLHBIX HOPM TIJIaBHBIE
HHXKeHephl (r/1aBHble apXHTEKTOPHI) NMPOEKTOB AOJKHB JeNaTh 3AMHCH
O COOTBETCTBHH PaspabOTaHHBIX UMM 4YepTexeH HefiCTBYIONIHM HOPMaM
H IpaBUJIaM MO MOXKAapo- U B3PHIBOGE30ONACHOCTH. DTH 3aNHCH HOJXKHDI

OBITh MOAKpPeN/ieHs pPaspaboTKOi KOHKDEeTHBIX Mep moxkapHo# Gezomac-
HOCTH MO KaXJOH 4YacTH [poexTa.
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JJ1st BCecTOPOHHEro M TIOJHOIO yueTa Mep HoxkapHo#t 6e30macHoCTH
B MpPOEKTaXx OpraHaM TFOCIIOXHaJzsopa cieldyeT paspabaTeiBaTh U Ha-
NpaBjsTh B NPOEKTHBE OPraHH3alMH INHCbMa IO (hakTaM MOXKapoB
C afaJu30oM HPHYMH HX BO3HHKHOBEHHS, MyTeH pacnpocTpaHeHsi OTHd,
HACTYNHBINKX MOCAEACTBHHE W OUIMOOK NPH NPOEKTHPOBAHHH OOBEKTOB.
[ToBBIIEHHI0 TEXHHYECKOTO YPOBHS NMPOPabOTKH BONPOCOB MOXKAPHOH
6€301aCHOCTH U BHITOJHEHHIO IPOTUBONOXKAPHBIX MEPOHPHATUH 10 BBO-
Ia 06'beKTOB B 2KCHIYaTANHIO CIIOCOOCTBYET NPOBEAEHHE C NPOEKTHPOB-
HIHKAMH H CTPOUTEISIMH HayyHO-NPaKTHIeCKHX KoHpepeHUuH, ceMHHa-
POB W TEeXHHYECKHX COBEUIaHHH MO aKTyaJbHBIM BOIpOCAM HOXKAaPHOH
3amAThl 06bEKTOB HAPOJHOTO X03dHCTBA.

Bce mpoexTHBie OpraHusalHi, pacloJIOXKeHHbIE Ha TEepPHTOPHHY,
KOHTPOJIHPYeMO#l OpPraHOM TOCHOXKHAA30pa, NOJKHH OBITh B3ATHl Ha
yuer, PACKPENJieHbl MeX/Jy HODMAaTHBHO-TEXHHUECKHMH paboTHHKAMHU
H NPOBEPSATHCA HE pexe ONHOTO pasa B IOA.

MHorye npoexTible OpraHu3aldi HMEIOT B CBOMX LITATAX CHEIH-
aJIMCTOB, OCYLECTBJISIIONHX HOPMOKOHTPOJIb IO BONPOCAM IOXKAaPHOH
6e3onacHOCTH. HOPMOKOHTPOMIO HOJMJIEKHMT NPOEKTHO-CMETHasl [OKYy-
MEHTALHS Ha BCCX CTAAHAX NPOCKTHPOBAHHS, & TAKKe H3IMEHeHHUS, BHe-
ceHHble B paHee pa3paboTaHHYIO W BHIAQHHYIO 3aKa3uyHKy IPOEKTHO-
CcMeTHYIO aokyMeHTauuwo, IlpaBa nm 06A3aHHOCTH 3THX CHENHATUCTOB
onpenesennt TOCT 21.002--81 «HOpMOKOHTPOJIb TNPOEKTHO-CMETHOR
pokyMeHTauun». Tako# cmennasyucT 06593aH NPOBEPsATh KOMIIEKTHOCTD
H COCTaB JOKYyMEHTAlWH, HaJMUHEe H NpPaBHABHOCTL CCHUIOK HA HOPMa-
THBHbIE JOKYMEHTH, MPaBHJIbHOCTb BHIIOJHEHHS IPOEKTHO-CMETHOH
DOKYMCHTAUMH B COOTBETCTBHH CO CTAHAApPTaMH CHCTeMbl MNPOEKTHOH
JOKYMEHTAaHWKH [JIS CTPOUTENbCTBA, NPABUJBHOCTh IPHMEHEHHS THIO-
BHIX IPOEKTOB, NPOEKTHHX pelIeHHH, KOHCTPYKIHH H y3JIOB, COOTBET-
CTBHE TIPENyCMOTPEHHOTO B IPOEKTe 060PyN0OBaHHS yKa3aHHOMY B Jeii-
CTBYIOUIMX KaTaJjorax, IPaBHJIbHOCTb HauMeHOBaHHII u 0003HaueHuH
H3eJnid W Marepualios.

Tlocsie noamucaHus npoexra CNeHaJHCT, OCYILECTBAAIONIHA HOPMO-
KOHTPOJIb, HECET OTBETCTBEHHOCTb 3a COOJI0JeHHe B NPOEKTHOH HOKYV-
MeHTauHH TPeOOBAaHHH HOPMATHBHBIX JOKYMEHTOB (B oObeMe BHIIOJ-
HsieMbIX UM O06sI3aHHOCTE) HapaBHe ¢ pa3paboTIHKaM.

25.2. 3ransl APOBePKHU

[1pouecc npoBepky NPOEKTHOH OpPraMU3alud pasfesisieTcss Ha TPHU
sTana: MOATOTOBKA K NMPOBEPKe, MPOBepKa MOApa3JeNeHHii INPOeKTHOH
OpraHu3aliuy, paspaboTKa JOKYMEHTOB [0 pe3y/ibTaTaM IHPOBEPKH
H MepONpuATHH, HallpaBJeHHHX Ha yJaydlleHHe KayeCTBa HPOCKTHPOBA-
HHSA Mep TPOTHBONOXKAPHOH 3alIUTHI

IToxroroBka K mpoBepKe 3aKJI0UAaeTCs B ONpeje/ieHUN HalpaBJ/ieHNA
H BHUJA HPOBEPKH, COCTABJEHHH IJ1aHA IPOBEPKH, MOAOODe HOPMATHB-
HOH NOKYMeHTalluH, HH(OPMALUMOHHBIX MaTepHaJOB M NHCeM BhILie-
CTOSILIIMX HHCTAHIIHN{, TeXHHYECKOH U CNeNNaNbHOl JUTepaTypHl, a TaKKe
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B M3y4YeHHH MEPENHCKH ¢ 3TOH NPOeKTHOH opranusauueii. [Ipu noaro-
TOBKe K IIPOBepKe 1[e71eC000Pa3HO COCTaBUTb YACTHBIE METOMHKH pac-
CMOTPEHHSI NPOEKTOB JINGO HAMETHTb NepeueHb BONPOCOB, MOIJIEKALLH N
HpOBEpKeE.

Hasi sToro Heo6xoaumo nsyunts CHullbl, cooTBeTcTByOMIHE OTpaC-
JIEBOMY HANpaBJ/IeHHIO NPOEKTHOH OPraHH3allMH, a TaKkKe HHCTPYKIUH

H yKasanusi, KOTOpPble 3HAYHTEIbHO PACIINPSAIOT H IONOJNHSIOT Tpe6osa-
wug CHullos.

Henb3st 3a6pBath M npo TpeGOBAHHSA THIOBBIX NPABHJ M0YXKAPHO
Ge30macHOCTH, KOTOPBIe JOJIKHBI ObITh BHIOJIHEHB B Tpollecce Mpoek-
THPOB&HHS W CTPOHTE/IbCTBA, TaK KaK BBINOJHEHHE HX B IpoLecce
3KCNAYyATAUHH NOTpebyeT 3HAYMUTEJBHBIX KANHTAJbHBIX BJIOXKEHH
(a mJs15% HOBOTO 3JaHHS 5TH CPEACTBA MOTYT OBITh BHIIEIEHBl TOJNBLKO
[0 HCTCUEHHH ONPENEJIEHHOIO CPOKA, IoC/e 3HAYHTENbHBIX Mepenesiox,

H 3]laHUe KaKoe-TO BpeMs He Oy/leT IOJHOCTBIO OTBEYATh TPeBGOBAHHAM
no:kapHoil 6e30MacHOCTH).

K npumepy, B «THIOBHX HpaBHIaX MOXKApPHON G6e30MaACHOCTH Jis
JKHABIX TOMOB, TOCTHHHL, OOUIEXKHTHH, 3IaHHH aIMHHUCTPATHBHHIY
YUPEXKAEHHR N HHAMBHAYaNbHEIX Trapaxeifi», yTBepkIeHHbx MBI
CCCP 20 ¢espana 1978 r., uMelTCA ciaeAylOmHe TPeSOBAHHUS, KOTO-

pble HeOOXOOUMO YYHTHIBATH NMPH NPOEKTHPOBAHHH: «[TOKPBHITHS moson -

(koBpH, Maackl) Ha MyTAX IBAKYALHH He LOJIKHBl 3aTOPAThCA OT KPaT-
KOBPEMEHHOI0 BO3AHCTBHS MaJOKAJOPUAHBIX MCTOUHHKOB 3aXKHTaHHUS
(3axIKeHHas CMUUKA, HEMOTYUIEHHAs cHrapera H T. A.)» (. 2.6). dro-
ro tpe6oBanuss B CHull I11-B.8-71 «Iloani» wmert.

B CHull 11-79-78 «FocTHHHUB> He H3JI0XKenbl TPeGOBAHHA K yCT-
pOMCTBY CHCTEMBI ONOBELIeHHs O HoXape, a B 1. 6.15 yKa3aHHBIX THIO-
BLIX MPABUJI TOBOPHTCA: «lOCTHHHLB H OOLIEXKHTHS BMECTHMOCTHIO
Gosiee 50 uenoBek NOJIKHBL 6bITh OGOPYZOBaHBI TPOMKOTOBOPALLIHMII

yeTpoficTBaMH ONOBEIIeHHs JI0Aefi O MokKape W NOPSLKE HX 3BAKya-
JARSISOON

Heob6xonumo npocmorpers mucsma VIO, YIIO no npoekram, Bbl-
NYHICHHBIM NPOBEPSieMBIM NPOEKTHBIM HHCTHTYTOM, U TI0 BBISIBJEHHBIM
HA CTpOHKax B pabouux yeprexax Hapymenunsm CHullos.

B nocrenHoo ouepenp DOMKHBL GBITH  OQOPMJEHB MpeRIHCaHHS
Ha NpaBo NMPOBEPKH MNPOBEPSANIIEMY HUJIH MNPOBEPSIOUIHM H JOCTHTHYTA
ZIOTOBOPEHHOCTh C PYKOBOAUTEJIEM HPOEKTHOH OpPTaHH3aLHH O BPeMeHH
npoBepkd. Hauasny npoBepKH [oJizKHa MpenlllecTBOBATh Gecefa C -
PEKTODOM IPOEKTHOH OPraHM3alHH HJH TJaBHBIM HHIKEHEPOM, B XOJe
KOTOPO#l O06BACHAIOTCA Lesdb H 3aJaud [POBEPKH.

Hocsie Gecenst ¢ PyKOBOACTBOM M NOJYYEHHS! paspelleHHs Ha Hpo-
BEPKY B TEXHHYECKOM OT/ejle YTOYHAETCS IepevyeHb IPOEKTHPYeMbIX
OGBEKTOB, CTAJUH M CPOKH HX NPOEKTHPOBAHHs, a 3aT€M HAUYaNbHHKY
TeXHHYECKOT0 OT/ela H IJIAaBHOMY CHeLHaJHCTy MO BONMPOCAM MNOXKAap-
HOI1 6e30MacHOCTH (ec/u OH HMeeTCsl B LITATAX NPOEKTHOR OpraHH3a-
UHH) TIpeAJaraercs IJaH NPOBEPKH.

<

4]

[1poBepKy XenaTelbHO HauuHaTb ¢ pabouYnx yepTexed MO HaMe-
UeHHHIM HaNpaBJeHWAM, OObeKTaM H BHIOpPAHHBIM HOMEpaM uYepTexked
(reHmJiaH, CTPOUTENBHAS HacCTh, BOJOCHAOXKeHHe, BEHTHISANNS, MOKAP-
Had AaBTOMAaTHKA).

[TpuBeneM Han6oiee 4acTO BCTPEUAOIIHECs B YepTekKax U MOACHH-
TeJbHBIX 3alHCKax OmunOKU, B KOHCTPpYKTHUBHOH YaCTH MPOEKTa:

|. CTeHBl JecTHHUHOH KJIeTKH (B GONLIUMHCTBE CJydyaeB — Mepero-
DOJKH, yCTaHOBJIEHHbIE HA IIUTAX TePeKpHTHs WK Gajkax) HMEoT
MeHBIIHE Tpejes OrHecTOHKOCTH, YeM 3TO Tpefyercs 1o HOpMam /s
CTeH JIECTHHYHBLIX KJIETOK.

2. CTeHbl JIECTHHYHBIX KJETOK IIPH JEHTOUHOM OCTEKJIEHHH 31aHHs
He Tiepepe3aloT BHYTpPEHHEE OCTeK/JeHUe.

3. Mera/indeckre GaJKH 0 KOCOYPHl B JIECTHHUHBIX KJIETKaX He 3a-
LIHILAIOTCS OT OTHS HErOPIOUHMH MaTepHastaMu (LITYKaTypKOil).

4. He npeaycMmaTpuBaloTcs NPOTHBONOXKApHBIE ABEPH B TeX cayda-
AX, Korja sto Tpebyerca HODMaMHu. .

5. He npexycmarpuBaercs repMeTH3allls OTBEPCTHI B NEPEKPLITHAX
HEroplOYNMH MaTepHaJaMH.

6. IlaxTel rpy30BBIX NOLBEMHHKOB BBIFOPAXKHBAIOT MeETAJ/IHUECKH-
MU NEePeropojKaMHi M MOKPHITHSIMH, HMEIOIHMH Tpefies] OTHEeCTOHKO-
ctu MmeHee 0,75 u.

7. Bo B3pBIBOONACHBIX TMOMELIEHHSIX He BHINOJHAITCA TpeboBaHHs
CHuIloB no 6e3bICKPOBOCTH T10JIOB, HEMPABHALHO OMpeAessIoTCs LIO-
1majgp JerkocOpackBaeMblX KOHCTPYKIHMHA M HX HCIOJNHEHHE.

8. Pny6una HMII MOXKAapHBIX KPAHOB He TMO3BOJSET CO/lepXKaTh TO-
JKapHble pyKaBa B NPHMKHYTOM K MOMKADHBIM KpaHaM COCTOSHUH.

Tlo BHyTpeHHe# NJAHHPOBKE 3JaHHH:

1. Pasmemienne B3pHIBOONACHBIX INPOH3BOJACTB B IIOMeEINEHHSX Ha
HHXHOX 3TaKaX M He Yy HAPYXHBIX CTeH.

2. HenpaBunbHoe TNpPOEKTHPOBAHHE MyTell 3BaKyalHl H3 HECKOMb-
KUX PANOM PacHoJIOXKeHHHX B3PHIBOONACHBIX MOMELIeHNH HIH NoMelle-
HHH pa3JUUHON KaTerOpHAHOCTH MO MOXKAapo- ¥ B3pHIBOOMACHOCTH.

3. IpoekrupoBaniie BEIXOAOB U3 IBYX M 60jiee JeCTHHUHBIX KJIETOK
B OJHH BeCTHOIOJMb.

4. YcrpoficTBo Ha NyTAX 3BaKyalHH DaspesHbIX MJIOHIAAOK, ABYX-
CTYTMEeHYATHIX Mapuied.

5. HempaBsuiibHoe OTKpbIBaHHe 3BAKYallHOHHBIX JABeped, CyxKeHHe
HMH IIHPHHE KOPUJOPOB, JECTHHUHBIX Mapliefi H MJOHIaLOK.

6. IIpoexkTupoBanye BLIXOJOB Ha HapyXHble MOxKapHble MaplleBble
JIECTHUILBL [Jig GOJibiero KOoJHYecTBa JI0JeH, uYeM 3TO AOTyCcKaeTcs
CHullamu, 3aBHIIeHHe yrJia HAaKJOHA 3THX JIECTHHIL.

7. TloxapoonacHsle MOMELIeHHs MMOJBaja COOOIIAIOTCS ¢ OOIUMH
JECTHUYHBIMU KJETKaMMu.

8. He cobmiofaercst paccrosiHde B 2,5 M MexAy BHIXOAOM Ha Gau-
KOH (JIOJIKHIO) ¥ BXOLOM Ha He3aAbIMJAEMYVIO JECTHHUHYIO KJETKY.
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Ilo nmpoTHBOABIMHOI 3amuTe:

1. Knanans JeIMOyafieHHs NpefycMaTpUBAOTCA Ha 3HAYHTEJIbHOM

PAcCTOSIHHH OT MePeKPHITHA (HHXKe BepXHeHl KPOMKH ABEPHOro mpoeMa
HOMellleHu) .

2. He npeaycmaTpuBaercss ¢ake/bHBHH BBIGPOC AbiMa M3 CHCTEMBI
ABIMOY laJIeHHS.

3. 3abop Bo3Jyxa HJs CHCTEMBl HOANOPAa BO3/AyXa B JECTHHYHBIX
KJIeTKax M liaxTax JU(TOB pacloJaraeTcs B HENOCPEACTBEHHOH 6J1H-
30CTH OT IIaXTHl BHIOPOCa AbBIMA H3 CUCTEMBI JBIMOYZAJEHHUS.

4. DJIEKTPOCETH M IUHTHI 3JE€KTPOHUTAHHS TPOTHBOABIMHON 3aIHTHI
NPOEKTHPYIOTCS COBMECTHBIMH C JPYTHMH TOKONOTPEOHTENSIMH, KOTO-
pbie MOryT OBITb NPH HOXKape OTKIIOYeHB HJAH CaMH MOryT OBbiTh

HCTOYHHKOM 3aropaHus M BBEIBOJA H3 CTPOsA (OGECTOUHBAHHUS) CHCTEM
NOXKapHOH aBTOMATHKH.,

5. Cursansl o cpabaThiBaEHH NPOTHBOABLIMHON CHCTEMBbI He BBHIBO-
AATCA OT IIMTOB ABTOMATHKH Ha AHUCIETYEPCKHE MYJILTHL.

6. Ceuenusi ABIMOBBIX KJANAHOB M IUAXT ALIMOY/Iajie€HHs TIPOEKTH-
pylorcsa 6e3 ydetra JOUYCTHMBIX CKOPOCTEH [iBHXKEHHS ABIMA.

[1pu npoBepKe NPOGKTHLIX OPraHU3aUHH BHISBJIAETCS TaKkKe MOJHO-
Ta BHINOJHEHHS MEPONpPUATHH, npeinoxeHHHX paGornukamu I'ITH, mo

paHee BHIIBJEHHBIM HapylleHHsiM TpeOOBaHHH MOXapHO#H Ge3omacHO-
CTH B IIPOEKTax.

Hcxonsa 3 pe3ysbTaToB NPOBEPKH U aHAJMH3a NMPHUHH JOMyLIEHHBIX
OlIHOOK, MOTYT OLITb MOATOTOBJIEHBI CJAEAYIOMIME JOKYMEHTH:

NHCbMO B ajpec NPOEKTHOH OPraHU3alHH MO BHISIBJEHHBIM Hapylile-
HHSM IpOTHBONOXKAapHBIX Tpe6oBanuit CHulla ¢ TouHBIM yKasaHHeM
XapakKrepa HapylleHHs, HaHMeHOBaHUA OOGbeKTa, uepTexa, (HaMHINH
IVIaBHOTO apXHTEKTOpa ITPOEKTa;

IPOTOKOJIB 0 HapyIleHHIX NPOTHBOMOXKAapHLIX TpeGoBanuit CHulla,
IIpoTokon pekoMeHAyeTCst COCTaBJATb B TOM CJyuae, KOIJa HPOEKTH-
POBUIMK yXKe HMeeT IHCbMEHHOe NpenylpexIeHle, YepTeX HalpasjieH
Ha CTPOMKy WY KOrjla OJHH H TOT XKe IPOEKTHPOBIIHK JONYCTHJ He-
ckoabKo HapyuleHu#i CHulla B pasHbIx uepTelkax MJH HPOEKTAX;

NPOEKT NPHKa3a [0 pe3y/bTaraM [POBEPKH B MOPSAKE OKa3aHHs
MOMOIIH PYKOBOJCTBY IIPOEKTHOH OpraHH3aluH;

NPOEKT IIAaHA OpPraHM3alHOHHO-TEXHHUYECKHX MEPOUPHATHH 10
yJyullieHHI0 KauecTBa paspabaThiBaeMblX B IPOEKTHOH IOKyMeHTalHu
Mep MoxKapHO# 6€30NMacCHOCTH (BBELEHHE B IUTATH H YKOMIJEKTOBAHHE
NOJKHOCTH TVIaBHOT'O CIENHAJKCTa MO BONPOCaM MOXKapHOH Ge30macHo-
CTH, IPOBECHHE TEeXHHYECKOH yuyeObl IO H3y4eHHIO NPOTHBONOXKAPHLIX
tpeboBanui CHulla, o6sa3arenpHOe corviacoBaHue TeXHHYECKHM OTIE-
JIOM TIDOEKTOB B YacTH ydyeTa TpeGOBaHHII MOKApO- U B3pHIBOGe3omAac-
HOCTH, TIOCellleHHe COTPYAHHKaMU [POEKTHOH OpraHH3auyuu MOXKapHO-
TeXHHYeCKOH BHICTABKH, NIPOBe/leHHE HAyUYHO-NPAaKTHYECKOH KOH(epeH-
UHH N0 BONPOCaM MOXKapHOH 6e30NMacHOCTH NPH MPOEKTHPOBAHHH, YUeT
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NpH TPOBEJEHUH ATTECTAllMH COTPYAHHKOB 3HAHHSI HMH TpeCOBaHHMH
noxkapHoi 6e30MacHOCTH M IP.);

Te3HCH BHICTYILIEHHs Tepej, NPOEKTUPOBIUKKAMI [0 HTOraM Mpo-
BEpKH;

panopt pykosoactsy YIIO, OTIO o pesysibTatax NpoBepKH NPOEKT-
HOHW opraHusanui.

B ciyuae BBIIBJEHHS CepPbe3HBIX yNyIleHui B paspaboTke Mep To-
AapHOH 6e30I1aCHOCTH, NpH HEXKeJTaHHH PYKOBOACTBA NMPOEKTHOH Opra-
HU3aUHH AOJKHHEM 00pa3oM DpearHpoBaTh Ha BbisiBJieHHble HENOYETH,
cJleflyer NMOATOTOBUTb MH(POPMALHIO O HeyNOBJETBOPHTENbHOH pabore
NPOEKTHPOBLIUKOB MO COGJIIONEHHI0 TPeOOBaAHHH CHHH% B BBILIECTOS-
H[YJ0O HHCTAHIHIO, a TaKXKe NPOUH(POPMHMPOBATH TMAapTHiAHbIE H COBET-
CKHe OpraHH.

Xopomue pe3yJbTaThl AaeT TeXHHUecKas yueda, KOTOPYIO Cjelyer
IPOBOAUTL C NPOEKTHPOBIIHKAMH HENOCPEACTBEHHO TMOC/e IIPOBEPKH
[0 CJAEAYIOUIMM TPHMEpHbIM TeMaMm:

1) coBpemeHHble TPeGOBAHUS K YPOBHIO MPOTHBONOKAPHON 3ALIUTHI
3paHus (o6bexTa);

"2) OrHecTOHKOCTb 34aHuS,

3) NpoTHBOMOKADHLEIE TPeOOBAaHHMA K IJIaHHPOBKE 3AAHHA;

4) Tpe6oBaHHsl K Hapy:KHOMY U BHYTPEHHEMY NOXKapOTYIICHHIO;

5) TpeGoBaHHs K NPOEKTHPOBAHHIO BEHTHISUMH H oTomnenus. IIpo-
TUBOABIMHAS 3aMLIATA;

6) aBTOMAaTHUEeCKHe CHCTEMbI MPOTHBOIMOXAPHOH 3alUIHTHL

Bce foKnanbl JOMXKHBEL OHTH MOCTPOEHH HA NpUMepax [0XKapos,
craTHCTHKe NMoxkapos u TpeGoBannsx CHullos, nanGosiee GJIH3KHX NPO-
¢bua0 NpoeKTHOH opraHH3anuu. B xoxe Kaxaoro MAOKNajna TOJe3HO
coc/aThbCsl Ha KOHKDeTHble HelloUeTHi, BHISIBJICHHBIE B XOAe HPOBEPKH,
yBS3aB MX C MPOWCIIEAIHMH M0KapaMH Ha MOAOOHBIX MPOBEPACMBIM
00beKTax.

[To okoHuaHuu yueGbl peKOMEHIyeTCs OpraHu30BaTh CAAYy 3a4eTOB
Mo 3HAHHIO NpoTHBOMOXapHbx Tpebopanuit CHullos komuccHH, B KO-
TOPYI0 BXOAUJO OBl PYKOBOACTBO NPOEKTHOMH OpraHu3auut. PesyibTaThl
3aYeTOB JOJIKHBI OTParKaThCs IPH OUepeHOM aTTECTOBAHHH MPOEKTH-
POBIILHKOB.

Ecan Takas TexHuueckas yuefa yxKe NPOBOAMIACH, TO 1O DPe3y/b-
TaTaM NPOBEPKH [AeNaloT OGCTOSATe/bHBIA JOKJa/, OMNSITH-TAKH yBA3AB
JONyLIeHHBle OLIHMOKH ¢ MMEBHIMMM MECTO MOXKapaMH M BO3MOXHBIMH
HOCAEJCTBHSIME OT OLIHGOK.

VuuTeBas BAXKHOCTh CBOEBPEMEHHOIO U IIOJHOIO BHINOJHEHHS NPO-
THBOMOMKAPHEIX MEPONPHUSTHHA B XON€ TNPOEKTHPOBAHHS H CTPOUTENb-
CTBA, CJlelyeT MOCTOSHHO COBEPIIEHCTBOBATh CNOCOOH M METOABl palo-
TH TOCIHOXKHAA30pa B 3TOH 00/1aCTH.

Bce MepompHATHS], OCYLIECTBJIAEMEle B X0/Je NPOBEPKH IPOEKTHOH
OpraHM3alluH, LOJIKHB SBHTbCS rapaHTHed obeclieyeHHs CBOeBPEMEH-
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HOCTH H BBICOKOTO KauecTBa NPOEKTHPOBAHHA TEXHHUYECKHX peIleHHil
00 ofecneueHHIO MOXKapHOH 6e30MacHOCTH O06BeKTOB HapoOHOro
X035HCTBA.

25.3. MeTtonuka NpOBEPKH MPOEKTHOM JOKyMeHTALHU

IIpoekTnpoBanne 06GBHEKTOB MOXKET BHIIONHATLCS B OMHY CTa/HIO
(TexHopabounii MPOEKT) W B ABe CTAAHH (TeXHHUECKHH NPOEKT U pa-
Goure ueprexkH). IIpoeKTHPOBAHHE TeXHHUECKH HECJOKHBIX OOGBEKTOB
HJIH OGBEKTOB, CTPOMTEIBCTBO KOTOPHIX OCYILECTBJSETCS NO THHOBBIM
H NOBTOPHO NPHMEHSIEMBIM IIPOEKTaM, OCYINECTBJISETCA B OAHY CTAAHIO.

Texnuueckuil NpoekT paspabaThiBaeTcst Ha OCHOBAHMH YTBepXKIeH-
HOrO 3alaHHsA HA NPOEKTHPOBAHHE U CJAYIKUT OCHOBOH IJISl BHIMTOJHEHHS
pabounx ueprexei.

Ilpu oaHocTragufiHOM MPOEKTHPOBAHHH IIPOMCXOLUT COBMeIeHHe
TeXHHYECKOro mpoekTa ¢ pabounmu yeprexaMu. [duas cokpamenus 065-
€Ma NPOEKTHBIX PabOT W MaTepHaJOB B TEXHOPaGoueM NpPOEKTe MpH-
BOJSATCA TOJIbKO T€ YePTEXKH H [laHHbIe, KOTOPHE OTCYTCTBYIOT B THIO-
BLIX H MOBTOPHO NPHMeHAeMBIX MPOEKTAaX.

OCHOBHBIM MeTOOM IIPOBEJEHHS SKCHePTH3BI NMPOEKTOB ABALETCH
MeToJ conocrasaenus TpeGosanuit CHulla ¢ npoekTHbMu peleHUsIMH.
Ha ocHoBaHMH comocTaBieHusl [enaeTcsd BBIBOJL O COOTBETCTBHH HJIU
HECOOTBETCTBHH Pa3pabOTAHHOTO B NMPOEKTe pelueHHs TpeGOBaHHIM
MOXapHOH 0e30MacHOCTH.

Comnocrasyiensie MoXkeT GHITb BHIPaKeHO KOHKPETHHIMH KOJHYECTBEH-
HBIMH HJIH KaYeCTBEHHBIMH IOKa3aTeNsMH, XapaKTepU3YIOMHMH COOT-
BETCTBHE TeXHHYECKHX DELIeHHH YyCJOBHSM 6e30llacHocTH. B cooTBer-
CTBHH C 9THM MOKa3aTe/d, Xapakrepusyomue pakTHIeCKoe TPOEKTHOE
peluenne, 0003HAYAIOTCA MHIEKCOM (b, a NOKasaTesH, XapaKTepH3yio-
e HOpMaTHBHBIE TPeGOBaHUs, — uHAEKCOM Tp. Hanpumep, ofHHM u3
3JIEMEHTOB PabOTHL MO BBHISBJEHHIO COOTBETCTBHS MNpeLYCMOTPEHHOM
TIPOEKTOM CTENEHH OrHECTOHKOCTH 3HaHHS TpeOOBAHUAM HOPM SBJAACTCS
IIpoBepKa NpelesoB OrHECTOUKOCTH  CTPOHTENbHHIX  KOHCTDPYKILHE.
Ilpu sToM ycnoBHe Ge30nmacHOCTH GyAeT BHITOJHEHO, eciu =11,
rie I, u I, cootBercTBenHO (hakTHUeCKHE W TpeGyeMblii TIpeAeibl
OrHeCTOHKOCTH.

[Ipu mpoBepKe MPOEKTOB BOSHHKAET Pl METOLHUECKHX BOIIPOCOB:
B KaKOH I0CJIel0BaTeIbHOCTH BECTH MPOBEPKY, KAK 06ECIEUHTh MOJHO-
Ty ¥ TIIATeJIbHOCTb NPOBEPKH, KaK 00eCleyHThb BBAAYY 3()(PeKTUBHBIX
PeKOMeH/1aliit, CBA3AHHBIX C YCTDAHEHHEM BBISIBIGHHBIX HapylIeHHI,
H KakK yBsi3aTb PaGOTy HECKOJNbKHX MPOBEPAIOUIMX, €CJAH KOMIJICKCHAS
NpoOBepKa NPOBOAHTCSA HECKOJbKHMH CHenHadHCTaMH. Tak, mpu mpo-
BepKe NPOEKTOB OOIIECTBEHHBIX 3[AaHHHA MNpekie BCEro He0OXOAHMO
H3yYHTb Ha3HaueHHe OODBEKTa, ONpeleNHTh IUIOWAAb 3aCTPOHKH
H 3TaXKHOCTb. DTO MO3BOMHT ONPEAETHTb TPEOYEMYI0 HOPMaMH CTe-
leHb OTHeCTOMKOCTH 3JaHHS W NepefiTH K 9KCMEePTH3e CTPOUTENbHBIX
KOHCTPYKIMH. B cBOI0 ouepenb, SKCHepTH3A CTPOHTEABHBIX KOHCTPYK-
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IHH TO3BOJINT OLEHHTh (PAKTHUECKYI0 CTeleHb OTHeCTOMKOCTH 3LaHHS
H 1epelTH K dKCIIepTH3e NJIAHHPOBOUYHBIX pelleHHH HJH NyTeHd 3Bakya-
nun. Jlasee, HeoOXOAUMOCTb YCTPOHCTB2 HPOTHBONOXKAPHBIX INperpaj
H UX COOTBETCTBHE TpeOOBaHHUSM NMOXKapPHOH 6€30NaCHOCTH MOXKHO yCTa-
HOBHTb TOJBKO IOCJ€e 3KCHePTH3H NJIaHUPOBOUHBIX pelleHU.

IIpn npoBepke 60JbHIMX 06HEKTOB MOKHO PacCMaTpHBAaTh aBTOHOM -
HBIE YACTH, BKIIOUAIOIHE CAMOCTOSTE/NbHBIE TEXHOJOTHYECKHEe H QYHK-
HHOHAJIbHble MPOLECCH, BHIe/eHHble CTeHaMH, IeperopoiKaMH, Iepe-
KPBITHSIMK HJIM IPYTHMH KOHCTPYKTHBHO-IVIAHHPOBOUHBIMH peIlEeHHAMH.
st obneruenya npoBepKu lesecoo6pasHO BCe, UTO HAXOJAHTCH B Ipe-
JIenax aBTOHOMHBIX YYacTKOB, B CBOIO ouepelb, pa3fe/uTb Ha 3jeMeH-
Thl, U KaX/blil H3 HUX NI0JBEPTHYTh HPOBEPKe.

Takum 06pa3zoM, MBI NpeBpallaeM CJOKHBIHA MPOIecC KCIEepTH3H
B IOCJEIOBATENbHBIA DS CPaBHUTEIbHO HECJOXKHBIX IPOBEPOK C 4eT-
KO IOCTaBJeHHLIMH BOINPOCAaMH H OTBETAMH Ha HHX.

Uto6bl ofecmeunTs KauecTBO J1060# 2KCHepTH3H, HEOOXOAHMO
3apaHee COCTaBHTH NepeyeHb BONMPOCOB, NOAJeXKallUX IpOBepKe, B BUAE
rabauuel no caexywuei dopme,

Ne [puasro Tpebyetca Ceninka
n/on Tepeuenn sonpocos an(D)eKTOM H%pMaMH Ha HOPMH Brisoner
1 2 3 4 5 6

Takue Tabuaunpl ¢ 3anonHeHHbIMu rpadamu 1, 2, 5 u ¢ Meronuye-
CKHMH YKa3aHMSMH O NOPSIAKE 3aMONHEHHs OCTANbHBIX rpad H mpel-
CTaBJAIOT co60#l OCHOBHOH HCXOAHBIH MaTepHa/ U Has3bIBAIOTCA YAaCTHOH
MeTOIUKOf TIpOBEpPKH.

TIpoBepKa MOJHOTH U NPaBHJIBHOCTH YUeTa NMPOTHBONCIKAPHHX Tpe-
GoBaHM# AEHCTBYIONINX HOPM W MpPaBHJ [POHM3BOAMUTCSA BO BCEX UACTHX
IpPOeKTa Ha cTajuu pabounx uepTexeli HAU TexHOpabouero Mpoexta.

IIpu paccMOTpeHHH Pa3JHUYHBIX YacTeH NMpoeKTa ciaelyeT obpauiath
BHUMAaHUe Ha CJeAYOHIHe BOIPOCH.

ApPXHUTEKTYPHO-CTPOUTEJIbHAA YACTh MPOEKTA

CrpontenbHpie KOHCTpykuuH., OmnpegennB tpebyemMyi0 CTeleHb
OTHECTOHKOCTH 3/aHHsi, HEOOXOAUMO IPOBEPHTH COOTBETCTBHE CTPOH-
TeJIbHBX KOHCTPYKUHA IO Mpefeny paclIpOCTPAaHEHHs] OTHS H Ipejeny
oruecroitkoctu TpeboanusM CHull 11-2-80 «IIpornBonokaphueie HOp-
MBI IPOEKTHPOBAHHS 3AAHNH U COOPYIKEHHH». )

W3 nosicuurenbHOf 3amuCKH, NNAHOB 3Taxell, pa3pe3oB 3AaHUS
BHISICHSIIOT 3alpOEKTHPOBAHHBIE KOHCTDYKIHH, MaTepHas, H3 KOTOPOro
OHH H3TOTOBJIEHH, pPa3MepH U MO COOTBETCTBYIOHIMM HOPDMATHBHBIM JIO-
KYMEHTAM OTpeJessIoT Npefies OrHeCTOHKOCTH U Npefies PaclpocTpa-
HEeHHsl OT'HSI 110 KOHCTPYKLHH.
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PaccMmoTtpene npoekTa O CTPOHTENbHBIM KOHCTPYKUHSAM AOJIKHO
3aKOHUHTbCA OnpefesieHHeM (aKTHYECKOH CTENeHH OTHeCTONKOCTH
3JaHHST H ee COOTBETCTBHS TPeGOBAHHAM HOPM.

Myra spakyauuu u 9BakyauuoHHble BeIXoAbl. [Ipu paccmoTpenun
5TOr0 pasjiena HeoOGXOAMMO pYKOBOJACTBOBATbCS TPEGOBAHHAMH K Ny-
TAM 3BaKyauuu, H3JjoxeHHbIMH B CHull 1I-2-80, a takxke B cooTBer-
creylomux rinapax CHulloB, B 3aBUCHMOCTH OT HasHAadeHHS 30aHHS
{coopyxeHus).

ITpu sTOM ompefessieTcsi TOYHOE BBINOJNHEHHE HOPM B YacTH 3Ba-
KYaQIHOHHBIX BHIXOJIOB, NPOTSXKEHHOCTH NyTell 9BaKyauHH H3 PasjHu-
HbIX TIOMeEINeHHH, HIHPHHLL ABepeH, NPOXOAO0B, KOPUICPOB, JECTHHUHBIX
Maplled H IIOMAaJ0K, YKIOHOB JIECTHHI, H HX KOHCTPYKTHBHOTO BHINOJI-
HeHUsl, HAJUYMSI €CTECTBEHHOrO OCBEllleHHs uYepe3 OKOHHBE [IPOEMB
B HADYXHBIX CTeHaX H aBapH#HOTO OCBEIEHHS, OTHECTOHKOCTH JecT-
HUL, OTHEJKH OyTeHl 9BaKyalHd, H30JSILUHH JECTHHL OT II0ABAJIOB,
BBIXOJIOB HA YepJAaK U Ha KPOBJIO 3AaHNS, HAJMHUHSA HAPYKHBIX MOXKap-
HbIX JIECTHHL, W NDPABHJBHOCTH HX ycTpoficTBa U Ap.

Ilocne cpaBHeHusi TpeGyeMbiX U (PaKTHUECKMX JAHHBIX MOXKHO Cje-
JIaThb BBIBOA O COOTBETCTBHMH 3aNPOEKTHDOBAHHBIX IyTed 3BaAKyallHn
tpebosanusmM CHulla.

BHyTpeHHAA MAaHUpPOBKAa. 3jaHHe JIO60r0 HA3HAYEHUS COCTOHT
U3 KOMIJIeKCa IIOMeleHHH, [[eX0B U Ap., pa3fiensieMblx BepTHKAAbHBIMH
H TOPH3OHTAJIBHBIMH OTPaXkJaloUUMH KOHCTPYKUUSMH. [loaToMy mpw
paccMOTpEHHH MPOEKTOB 3JaHUH Pas3jinuHOrO HAa3HAUEHHST HeOOXOANMO
[IPOBEPHTDH TPABUJIBHOCT BHYTPEHHeH MIAHHPOBKH:

a) B NIPOEKTaX IPOHU3BOACTBEHHBIX 3JAHHI:

COOTBETCTBYET JIH CTENleHb OTHeCTOHKOCTH 3JaHHs IJOLMAAM 3Taxel
H OTCEKOB, 3TAXXHOCTb 3AaHHA TPeGOBAHUAM HODM;

NPaBHJABHOCTD pasMellleHHd TMOMeLleHHH ¢ MOXKapo- H B3pBIBOOINAC-
HBIMH IIPOH3BOACTBAMH;

NpeyCMOTPEHA JIH H30JIALMA [0XAaPO- U B3PHIBOOMACHBIX ONepauuii
OT MeHee ONacHbIX (pasjejeHHe NOMEIIeHHH C TPOU3BOACTBAMU PasJH-
HOH TOXAapHOH ONMaCHOCTH, HAJTHYHE HECTOPAEMBIX CTeH H TaMByp-IILJIo-
30B MpHU BBIIEJEHHH MOMELEHHH ¢ NPOH3BOACTBAMH Kareropuii A, B
u Ap.);

KaK OTZe/leHbl BCHOMOraTre/bHble H CKAAaJCKHe MNOMEeINeHHs] OT Hpo-
H3BOJICTBEHHBIX;

HNpaBHJILHOCTL pasMenleHuda ckaanos JIB)K u K, cxuxkeHnsix ra-
30B H HX HaHOOJBUIYI0 €MKOCTh;

pasMellleHHe BHIYHCJHTEILHBIX [[EeHTPOB;

HasHayeHHe I0JABaJIOB H HX HCIONb30BaHHe, H3OJSUHIO NOMeNleHH
HojBaJia OT BHIIeJeXallux 9TaxKel U JIECTHUIHBIX KJIETOK;

NPaBUJIbBHOCTh Pa3sMelleHust HIaXT JUQTOB W MAMIMHHBIX OTAeJeHHH
H AD.;

6) B NpoeKkTax XKUJHX H OOIECTBEHHHIX 3JAHHI:

COOTBETCTBHE (DAKTHYECKOH CTeleHH OrHECTOMKOCTH 3[aHHUS Tpe-
6yeMoO#; ‘
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NIPaBUJbHOCTb pPa3MeIleHHs BCTPOEHHBIX HeXKHWJIBIX MOMelleHHNA
B XXHJABX AOMaXx; i

pasMelleHHe KOH(epeHL-3a/10B, aKTOBLIX 3aJl0B, ayAUTOPHH IO Bbi-
COTe 3]aHHsI U C yU4eToM IJIaHHPOBKH 3Taxa;

PacIoJioKeHHe CKIAACKMX IMOMEIIeHHH ¢ OrHeOlaCHbIMH BellecTBa-
MU H CrOPAaeMEBIMH MaTepHalaMHu;

pasMeliletiie BCTPOEHHBIX KOTENbHBIX, TPaHCHOPMATOPHHIX MOACTAH-
L1, aKKyMYyJISITOPHBIX MOMeELIeHHi B OOIIecTBeHHHX 3/aHHAK;

pasMellleHHe KHHOANNAapaTHOrO KOMILJIEKCA;

OTJeJieHHe CUEHHYECKOTO0 KOMIUIEKca OT 3DHTEJAbHOrO 3aJa U HajiH-
YHe COOTBETCTBYIOUIEH 3allUThl HOPTAJAbHOrO NpoemMa (B TeaTpax H Kay-
6ax Ha 800 mect u GoJee); ’

CBfi3b TMOABAJbHBIX MOMEUIEHHH C TepBBHIM 3TaXOM, HaJH4He B HHX
OKOHHBIX MPOEMOB U Ap.

MpordBonoxapHble nperpagpl B 3aannu. [lporuBonoxapHble cte-
Hbl. HeoGXOAHMOCTE yCTPORCTBA MPOTHBONOMKAPHBIX CTEH 3aBHCHT OT
HasHAYeHHs M MJIOILAJAM 3[aHUs, CTeleHH ero OrHeCTOHKOCTH, 3TaXKHO-
CTH ¥ ONpeJesisieTcsi Ho TabJHIIaM COOTBETCTBYIOIUMX [JIaB CTPOH-
TeJbHBIX HOPM M UpaBud (ANs NPOW3BOACTBEHHHIX 3JaHMH —
mo Taéa. 2 CHull 11-90-81). ‘

Tlpn 3toM HeoOXORHMO HPOBEPHUTH!

COOTBETCTBHE KOJIHUECTBAa TPOTHBOINOXKAPHBIX CTEH H HX Mpeaena
OTHECTOMKOCTH TpeBOBAHUAM HODM;

IPABUJABHOCTb Nepepe3anys IMPOTHBOMOXKADHOH CTEHOH KOHCTPYK-
M CTeH, NepeKpHITHH, (poHAapel, KaPHU30B, BHINOJHEHHHX ¢ MPHMEHEe-
HHEM TOPIOUHX MaTepHaJoB;

3aIUTY TEXHOJOTMYECKHX U APYTHX MPOeMOB (ABepell, OKOH H T. IL.)
B HPOTHBONOXKAapHHBIX CTEHAaX;

o6IyI0 WIONIAb IPOEMOB B NPOTHBONOXKADHOH cTeHe (HOMyCKaeT-
ca He Gojee 25% ee msomwlamu) U Op.

TpeGoBaHHS K YCTPOHCTBY [pPOTHBONOXKAPHBIX CTE€H MPHBEIEHHI
B CHull 11-2-80.

J piMOBBIe JIIOKH H JerkocOpacbiBaemble KOHCTPYKUHHM, B mpoekrax
6ecoHapHBIX NMPOMU3BOACTBEHHBIX 37aHHAl (HOMeLleHHH), CKJIaACKUX
371aHUN 0e3 OKOHHBEIX NPOEMOB, CIHEHHYeCKMX KOMIIIEKCOB TeaTpos,
K/1y6OB, ABODLOB KYyJ/bTYyphl, CHOPTHBHBIX COODYXKeHHH NpOBepAIT
HaJHYHe IBIMOBBIX JIIOKOB, IJIOINAJb HX CeYeHHS H pa3MellleHHe, KOH-
CTPYKTHBHOE BHINOJIHEHHE, CNOCO6 OTKpPLIBaHHA (pydHOe, aBTOMaTHyUe-
CKO€) U Ap.

Tlaomane nerkoc6paceiBaeMblX KOHCTPYKIHHA B3pBIBOONACHBIX MOMe-
IeHH# ompenessieTcst pacyeToM, HO JAOJKHA ObiTh He MeHee 0,05 m?2
Ha 1 M® B3pBHIBOOMACHBIX TOMelleHHH, OTHOCHMBX IO PasMeIleHHBIM
B HHMX OpPOM3BOACTBaM K kareropuu A u He Menee 0,03 M? ma
1 M3 B3pBIBOONACHOr'0 OMeLeHHsT — J15t KaTeropuu b.

Ilpu onpeneneHHH Macchl JerkocGpacbiBaeMOro MOKPHITHS AOJIXKHA
VUHTHIBATbCS H Macca BPEMEHHBIX JJIUTENbHBIX HAarpy3ok (cHerosas
Harpy3Ka u Ap.). Bec MOKPHITHsS He TOJKeH npeBuimath 120 (kr-c)/m2.
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ITpu npoektnpoBaHun B KayecTBe JerkocOpacbiBaeMOH KOHCTPYKLMH
OKOHHOTO OJHHapPHOTO OCTEKJeHHsl MPOBepSIOT TOJIIKHY U Da3Mep 0f-
HOro cTeksia (NpH TOJLIHHE 3 MM IVIOLLajb OMHOrO CTeKJa AOJKHA
O6biTh He MeHee 0,8 M2 4 MM — | Mm% b MM — 1,5 m2).

Ilpn paccMOTpeHHH reHepasbHBIX [JIAHOB IPOMBIMIJIEHHBIX Tpej-
DPHATHH M NPOEKTOB pasMelleHMs TPaxKAaHCKUX 3AaHUA NPOBEPSIOT:

pasMelleHHe 06bEeKTOB C yYETOM 30HHDOBAaHHS, HAlpPaBJeHUSA BET-
pa u penbeda MeECTHOCTH;

BeJUUAHY NPOTHBONOXKAPHBIX Pa3phiBOB OT HPOEKTHPYEMOro mpen-
NPHATHA RO COCeJHHX NpeRnpHATHi;

BeJHUNHY [POTHBONOKAPHBIX Pa3PBIBOB MeXAY 3LAHHIMH, COOpPY-
JKEHHAMH Ha TePPHTOPHH CTDOsiLLerocs Npeanpuatus (o6bekra);

KOJMHYeCTBO H rabapuTsl Bbe3/10B HA TEPPHUTOPHIO;

YCTPOHCTBO aBTOMOOH/BHBIX JOPOT Ha TeppHTOpHH 00BEKTa, PasBo-
POTHHIX INIOLAA0K, NeTesb B KOHIe TYMHKOBBIX HOPOT, WIHPHHY HOPOT;

YCTPOHCTBO MOADBE3I0B K NPOEKTHPYEMBIM 3TaHUSIM H COOPYKEHHSIM

Hajn4ue Ha oObekTe ckaanos ¢ JIB)K, I')K, roprounmu rasamu u ux
pasmellieHHe (orpakjieHune, o0BaJlOBaHHe), a TaKxke CKJAJ0B 6anjo-
HOB CO CXKATHIMH Ta3aMH, 3AaHHH AN XPAHEHHS PEHTTEHONJIEHKHA H HX
pasMmelieHue;

YCTPOHCTBO MOABE30B K BOJOHCTOYHHKAM, NOXKAPHBIM BOJOEMam
U THApPaHTaM;

HeoB6XO0IMMOCTh CTPOUTENLCTBA OXKAPHOTO JEMO0 H 1P,

KpoMe apxXuTeKTypHO-CTPOUTEJIHHOM YACTH NPOEKTOB, 3IKCHEPTH3E
HOJAJIeKaT CHCTEeMbl OTONJIEHUS U BEHTHJIALMH, Hapy:KHOe W BHYTpEH-
Hee BOZOCHAOXKeHHe, 2JeKTPOTEeXHHUECKAasi 4YacTh [POEKTOB H JPYrue
pelleHns.

ITo oxoHyanuu KCNepTH3b IPOEKTHOH NOKYMEHTAUMH NPOH3BOMMT-
Cs1 aHaJiu3 BCEX BLIABJICHHBIX HeHLOYETOB H pa3pabaThiBAlOTCs Npe-
JIOXKEHUS 10 UX YCTPaHEHHIO, KOTOPHIE MOJIKHBI HOCHTb KOMIJIEKCHBI
xapakrep. IT0 OOBSCHSETCS B3aUMOCBS3bI0 H B3aHMOOGYCJAOBIEHHO-
CTBIO OJHHX TEXHWUECKUX DelieHH# APYyruMu. 3ak/IIOUeHHe HIH MHCbMO
[0 pe3y/bTaTaM 3KCIepTH3Hl, HAllpaBIsieMOe B ajJpec MPOEKTHON opra-
HH3alHH HJIH 3aKa3uHKa, COREPIKHT, KaK HPaBHJIO, H3JOXKEHHE JOMY-
leHHBIX HapylleHn# TpeboBaHHil HOKapHOH 6€30aCHOCTH H PEKOMEH-
JJAllKH TI0 HX YCTpaHeHHI0. PeKoMeHAanuH AOJIKHB OBITb H3J0MKEHDI
KOHKDETHO, TOUHO, He AOJIKHH JONYCKaTh HEOJHO3HAUHOT'O TPAKTOBA-
nus. B TO Xe BpeMs npensiaraeMble NPOTHBONOMKAPHEIE MEPOIPHITHS
fle [0/IXKHBI CBSA3HBATh HHHUHHATHBY IPOEKTHPOBIIHKOB B BHOEOpE TOTO
WK HHOTO pelleHHsl NO YCTPaHEHWI0 I[IPOTHBONOXKAPHOIO HeIoueTa.
OT0 JaeT UM BO3MOXKHOCTb pas3paboTaTh TeXHHUECKH BO3MOKHOE
N 5KOHOMHYeCKH IlerecoobpasHoe pellleHHe, YAOBJIETBODsIOiee TPe6o-
sannam 6e3onacHoctu. Hanpumep, ObLI0 BHIABJIEHO B MPOEKTE, YTO NO-
’KapoolacHoe MOMelleHHe OTAENSeTCs OT HelMoXapPoolacHoro moMele-
1S MeperopoaKaMu ¢ npejesioM ortecrofikocru 0,25 4, a He 0,75 4, Kak
rpebyercs HopMamu. Hegmomycrumo mpepsarath NPOEKTHON oprauuza-
Ut 3aTIPOEKTHPOBATh A5l VKa3aHHON IeNH KHDPIHYHBIE Meperopojku
ONPCCJICHHOH TOJINHMHBL. 3ITO TpeboBaHHE MOMKET OBITh H3JOKEHO

1y

B HpeAjokeHun B caeiviomeil peraxunn: «[loxapoonacHoe nomelie-

HHUE, PACNOJOXKEeHHoe B OCsIX..., HEOOXNOAUMO BBLIFOPOAUTL NEPEropoaKa-

MU C npegenom orHecTolkocTH ne menee 0.7 u» u jaJjee jaTh CCHIJIKY

Ha COOTBETCTBYIOHICEe TpeOOBaHiC (RVHKT ] HOPMATHBHOTO JOKVMEHTA.
FTnasa 26

OCOBEHHOCTH HAIL3O0PA 3A HOBOCTPOMKAMHU

26.1. TloxapHas ONACHOCTH HOBOCTPOEXK

oA HOBOCTPORKOR caeilyer HOHHMATh OOBOKT CTPOUTENLCTBA HJM
PCKOHCTPYKIHH, TMPOH3BOACTBCHHbBE, CKJAAACKHE, BCHOMOTATENbHbIC
¥ A MHHHCTPATHBHBIC 3A2HUH, 4 TAKXKe OTKPBIThle CK/Aa b, pasMenae-
MBble B lipeAeJax TePPUTOPHH CTPOUTENLCTBA B COOTBETCTBHH € YTBEPIK-
ACHHBIM CTPOHTEABHLIM FeHEeD2jbHBIM TIAHOM (CTPOHTeHILAAHOM ).

TomapHast OnacHoCTh  HOBOCTPORKH He NOCTOAHHA, H3MEHseTcs
¢ TeycHueM BPCMEHH, locTHrash HaubOJbIIEro 3uavelns B NePHOJ 3a-
Bepuiendst CTpouTedabersa. Hexoas 13 noxapHoil onacHOCTH HOBOCTPO-
£K, BCE BPEMst CTPOHTEAbCTBA MOYKHO YCJOBHO PaseanTh Ha TPH Tana.

[TepBriii 9Tan —- 970 BpeMs, B TCUEHHEC KOTOPOrO BO3BOAATCA HOBblE
HAM OCBAMBAIOTCST CTapble CTPOEHUS 1104 pa3MelleHde CKAaloB, KAafo-
BHIX, ObITOBBIX ¥ BCHOMOTATEIbLHBIX FOMeUieHuf, BejyTcs paboTsl
1O NPOKAAJIKE NOUIEMHBIX KOMMYyHHKALMH, BPEeMEHHBIX M HOCTOAHHBIX
ACPOr, CTPOHTENHCTBY OTRPBITHIX  CKJAAJ0B, IIPOU3BOJLHTCS BHIEMKa
rpyHTa nof gyagament 3aasug. tla sToM 3Tane NoxapHas ONacHOCTb
HOBOCTPOHKH LEJIMKOM CBSI3aHa ¢ NOXKAPHOH ONACHOCTBIO BPEMECHHBIX
3AHHE DPOH3BOICTBEHHOTO H BCIOMOTaTeNbHOTO Ha3HAUCHUs, a TaKXKe
CTPOUTENBNBIX MEeXaHU3MoB (KpaHoB, OVALAO3EPOB, TPAKTOPOB, ABTO-
MaliuH 4 T. 7.},

Bropoil stan -- 370 BpeMs, B TCUEHHE KOTOPOIO IPOM3BOJIUTICH
viaaaka 6eroHa B onadyOKy, MOHTa)X Ke/ie300eTOHHBIX M MeTajjnye-
CKIX KOHCTPYKUMI, KJafKa KUPNHYBBIX CTeH 3XaHHM, YCTAHOBKA Hepe-
ropoaok. Ha 3ToM 3Tane CTPOMTENBCTBA HOXKAPHAA ONACHOCTL He-
CKOJIBKO VBEJWUHBAETCS BCJEACTBHE MDHMEHEHHS FOPIOUHX MaTepua-
JOB 151 YCTPOHCTBA ONanybKH, CTPOHTEJNBHBIX JeCOB H MOJAMOCTEH,
TOPIOUHX KUAKOCTeH, MacTHK AJH H30JSUHH (YHIaMEHTA, repMeTHsa-
1IHH HapYXHbIX HIBOB MeXAYy OJ0KaMH H HaHEeJs MU ¢ OJJHOBPEMEHHBIM
TIPOBEeHHEeM CBAPOUHBIX H JAPYIHX OTHeBbIX pabor.

Tperni 3ran -— 310 BpeMs], B TeueHHe KOTOPOIO BERYTCS ClELHAb-
uole paborsl (NMpOKJAaZKa BO3LYyXOBOJOB, TPyOOIPOBOLOB, OCBETHTE/b-
HOH, CHJIOBOM U ¢1a60TOUHOM 37€KTPOCeTH 1 Ap.), OTAen0unble paboTH,
33aBO3 #H MOHTaxX o0opyaoBanusi 1 Mebeay.

DTOoT 3Tan XapakKrepHayercsl HanboJibilell  CTeNeHbld MOoXKapHOH
ONACHOCTH He TOJBKO CTPOMTENbCTBa, HO W BCEro BPEMEHH Cy-
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LIeCTBOBAHUS 31aHisg. HMMmeHHo Ha ITOM 3Tane HpoOHCXOAAT HauHo0.

KPDYIHbIe HOXAPH C THAXKeJbIMU NOCJACACTBHAMHU, a HHOT/Ia U C THOebK:

aogel. OCHOBHBIMH NpHUHHAMH TAXEJbIX [TOCJeJCTBUH HOXKapos, npo

HCXOASAINUX HA YKAa3aHHOM araifie, MOMHMO TPHYHH, HEIIOCPpeACTBEHH!:

BbISBIBAIOUIHX ITOKAPHI, ABJISKOTCSH CJelVioujHe:

'

1) He 3alHIIEHBI IPOEMBL H OTBEPCTHS B MEYKIYITAKHBIX nepeKpol
THAX, B CTEHAX JIECTHHUHBIX K/ACTOK M [EPeropoakax;
2) nasmwune GOJBIION MOAKAPHON HArpy3KH (OTAeJKa CTeH, MOTON

KOB, BCTPOeHHasd u 0Obl4Hast Mebean, 060py10BaHie, OTXOAH YIAKOBKI-
H T. IL);

3) cncTeMbl NOKAPHON 3aUHTH — BHYTPEHHII TIPOTHBONOXK A PHBI{:
BOJTONPOBOJ, CHDHHKJEPHOe W Apendueptioe oBOpyHOBaHHEe, CHCTEME:
a30BOro I MEHHOr0 MOMXKAPOTYIUEHHS, aBTOMATHUECKON NOXKAPHOI CUT-
HaJ/IH3aLHH, NMOKAaPHOH aBTOMATHKH, [IPDOTHBOABMHON 3aUIHTE — HAXO-
JSTCH MOKa B HepaGoueM COCTOSHHH,

Ananus moapoB Ha HOBOCTPOHKAX 110 BPeMeHH UX BO3HHKHOBEHIs
NIOKa3bIBALT, 470 OKOM0 75% MOMKapOB NPOUCXOIHT B TEPHOIL OCEHHE-
SHMHEro OTONMHTEIBHOIO Ce30Ha B Hiepabouee BPeMs CYTOK, BOCKDECHBIC
W Tpa3aHHUHblE JHH.

Bonpiuucrso moxapos (okoao 80Y% ) IPOHCXOAAT BO BPeMeHHbIN
OBITOBBIX 1 BCIIOMOraTeJbHBIX CTPOCHHSX, H TOJbKO OKOJIO 20% memno-
CPEICTBCHHO B CTPOANIMXCSH 3ZaHUAX. M3 MHOrOUHCJEHHBIX TNpPHYHH.
BBISBIBAIOIIHX MOKAPbl HA HOBOCTPOMKAX, CJA€AYVCT BHACAHTL ClAeAYIO-
mue:

1) HapyuieHHe IPaBILT NOAKADPHOI GE30ACHOCTH IPH 3KCILTyaTalusn
JIeKTPOOGOPY L0BAHHS H HATPEBATEJbHBIX MPHOOPOB:

2) HeoCTOPOXKHOEe O0pallleHHe C OTHeM (Kypenile, KOCTPHl H T. IL.):

3) HapylleHMe UPaBUJ MOXKAPHON GE30MaCHOCTI IPH IPOH3BOACTBE
3/JIEKTPOTA30CBAPOYHBIX Pa0OT B OTACAOUHBI Nepuoi. Eeiu Ha cTagms
NPOU3BOACTBA PaGOT HYJEBOrO HMKJA, MOHTAXKa HECYLIHX METaainye-
CKHX H e/e300eTOHHBIX KOHCTPYKIH NOXKapHAs OHAaCHOCTb 3JAEKTPO-
Fa30CBapOYHBIX paboOT HA CTPOHKE HEBEAHKA, TO HA 3aKIIOUHTENbHOM
STafte CTPOHTENbHBIX PaboT (BeAeHHe OTAENOUHBIX PABOT, OPraHH3AINA
CKJIaJI0B TOPIOYHX MATEPHAIOB H OBOPYIOBAHIS B CTPOSLIHXCS 3AHH-

fAIX) MOXKapHAs OMACHOCTb 3AEKTPOra3ocBaPOUHLIX PadoT HEH3MEPHMO
BO3DAaCTAaeT;

4) DpHMeHeHHe TEINIOreHepaTOPOB Ha MKIIMKOM TOMIHEE /5 CYIIKH
8AAHHsA C HApDYHUICHHEM VCTAHOBJAEHHBIX M aBHJ TOJb3OBAHHS HMH
(3aMeHa NM3€JBHOTO TOMIHBA Ha GeH3HI, NOJATEKAHHE roproyero, ycra-
HOBKA TeIIoreHeparopa Ge3 TpefyeMoro IpOTHBOIIOKAPHOTO Pas3phiBa

OT 3JaHH#, OCTaBJeHHe paGOTAIOUEro TeIlIoreHepaTopa 6e3 mpi-
cMortpa);

5) HapyuleHHe NPOTHBOLOKADPHOIO PexHMa OpH YKAaJKe TOPYerc
YTCILITENA WIH MATKOH KPOBJM Ha NOKPHITHE (KypeHHe, 3aBblllieHuc
TEMIIEpATypHl HarpeBa OUTYMHOI MacCTHKH, YTO MPHBOIHT K BOCILIAMeE-
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HEHHIO ee OT MaJellliero HCTOYHAKA OTHA; pafoTa Ha GOMNbUIMX NJOLIa-
1) u , U

6) HapyuieHne MPaBHJ HOXKApHOH 6e30macHOCTH TpH  HaKJehKe
B 3[aHKH JIHHOJIEYMHBIX IOJOB WJH MapKeTHBIX TMOJOB HAa MAaCTHKE
(He ofecmeuHBAIOTCS JIOMKHAs BEHTU/ALHS TOMeLleHHH, B3PHBOOE3-
OTACHOCTL OCBEIEHHS, He BHICTABJAIOTCS IpeAylpelHTe/]bHbie HaAIH-
CH, OTCYTCTBYIOT CpeJCTBa MOXKAPOTYIIEHHs, He MPOBOAUTCS TMPOTHBO-
HOXKAPHBIH HHCTPYKTAX ¢ pa6quMnu);

7) napylieHue NpaBH/] NOXapHOH 6e30MaCHOCTH MpH XpaHeHHH
JIB)K, I)K 1 6anyionos co cXaThIMH ra3aMH, 4To NPHBOJUT K B3pLIBAM
¢ rubesbio  J0Aef (MpH  AeTCKOH IIAJOCTH Ha CTPOHMJIOIAfKe —
K OKOTaM HJH rHbesu jperteil). .

HecMoTpsi Ha TO, UTO OCHOBHOE KOJHYECTBO MOXKAPOB U 3aropaHuii
NPUXOAATCS Ha OBITOBHIE W BCIIOMOTaTelbHble CTpoeHHs, Hanbogee
KpYINHbIE MOXKAphl MPOHCXOIAT B CTPOALIMXCSA 3AAHASAX, H 3TO JOJIKHO
NPUHUMAThCA BO BHHMaHHe MPH MJIAHHPOBAHUHK I10KAPHO-TEXHHYECKHX
o6caeoBaHHUI.

C 1enplo MOBHILEHHS MOXKAPHON 6e30MacHOCTH HOBOCTPOEK, OBICT-
poil IMKBHAAIMK NOXKapOB H COKpallleHHs ynlep6a OT HUX PEKOMEHNy-
eTcs o6pamath 0co60e BHHMAaHHE Ha BBINOJIHEHHE CAENYOHIHX HPOTH-
BOTIOKAPHBIX MEPONDPHUATHH:

obecnegeHue CTPORKH HapYKHBIM TOXKAapOTYIIeHHEM, JOPOTaMH,
noabe3faMH H TOXKAapHOH CBSI3bI0 HA HAvyasJbHOH cTajuu pabor;

BBOJ B 3KCIUIyaTalkio BHYTPEHHEr0 MPOTHBONOKAPHOTO BOJONPO-
Bofla (¢ mojayeil BOJABL MO MOCTOSIHHON HJIM BPEMEHHOH cxeMe) IO Ha-
yaJjsa OTHENOUHBIX pabor;

3ajleficCTBOBaHNe MOXKAPHO aBTOMATHKH, OPraHH3alUs Kpyraocy-
TOUHOH, yCHJIeHHOH 3a cuer Aexypcrta unenos T/, moxapuoi oxpa-
Hbl HOBOCTPOHKH NpH 3aBO3e B 3faHue Mebeau H 000pYA0BAHUS.

26.2. OpraHu3alus HaA30pa 3a HOBOCTPOHKaMHU

Hapnzop 3a HOBOCTDOHKOH HauMHaeTcst cO BPEMEHH MOCTYIUICHHS
Ha cOrJiacoBaHHe B NOJApa3jeNeHHe TOCHOXKHAA30pa CTPOHreHIIaHa
HJH pellleHHsi BOMPOCa O BLIAGJNCHHH 3€MeJBbHOrO y4acTKa MOJ CTPOH-
TENbCTBO OOBEKTA.

CrpolireHIsian — OJMH U3 OCHOBHBIX JOKYMEHTOB B COCTaBe MPOEK-
TOB OpraHH3alHH CTPOHTELCTBA M MPOH3BO/CTBA pabor. }3 HEM peia-
10TCS BONPOCH PANKOHAAbHOH, SKOHOMHUUHOU H 6630H3CHOH0 (B TOM uyuc-
Je H B IOXKapPHOM OTHOIIEHHH) OPraHKH3aliy CTPOHTEIbHON MJIOIIAAKH.
Ha crpo#irennaane OOJXKHBE OBITh NOKA3aHBI: CTPOSIMIHECS  3/1aHUs
H Tpoe3 bl [0 TEPPHUTOPHH CTPOUTEIBHOM IJIOMIAKH, BpeMeHHble CKJa-
Jbl OTKPBLITOTO H 3aKPHITOTO XpaHEHHs MaTepHasoB, BpeMeHHble GbITO-
Bble H BCIIOMOTATEJIbHLIE CTPOEHHS, CTPOUTE/bHEIC KPAHBl C MOAKPAHO-
BHIMH NYTAMH HJH AOPOTaMH, OCTOSTHHBIH ¥ BPEeMEHHBIH BOIONPOBOJH,
TennaoceTH, KaHaaH3aus, KabeapHble CETH U IPYTHe COOPYXKEeHHd B 3a-
BHCHMOCTH OT HasHauyeHHs BO3BOAWUMOTO OOBEKTA.
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CorJsiacoBaHue CTpOﬁFEHHﬂaHa IIPOH3BOAUTCSA C BBHIXOJOM Ha IUjo-
HlanKy CTPpOHTEJLCTBA. Hpu 3TOM BBISICHAIOTCA CJACAYIOIIHE BOIIPOCHI:

BE€/JUYHHDBI IPOTHBONOKAPHBIX Pa3pBIBOB MEXY 3J1aHHSIMH H COODY

JKEHHSAMH KaK BHYTDH CTPOMTEJbHOX IJOLIAAKH, TaK H A0 TpaMii

CMEXHBIX NPEeANPUSITUH, COCEAHHX 3JaHUH H COOPYKeHHil;

oGecniedeHne CTPOHTE/bHOH IJIOWAAKH NPOTHBONOXKAPHBIM  BOIO
cHabxeHHeM M Tesie(pOHHOH CBH3bIO;

Uo6ecnequHe NOLbe3iOB [JIs NOXAaPHBIX aBTOMAIUMH K CTPOHTES !
HOM IJIOIAZKe U K 3JlaHUAM B COOPY2KEeHHSM Ha Hell;

HPOEKTHPyeMBblfl CIOCO6 OTOINIEHHST GBITOBBIX H BCHOMOTATeJbHbI\
HoMellleHH# (NMPH HEHTPaAbHOM BOISHOM OTOIVIEHHH KOJIHUECTBO I10
XKapoB PEe3KO CHUKAETCH);

HajinyHe JOKYMEHTOB, ONpelenslOIiUX BpeMst CHOCAa 3MaHHi, BBHICC-
JIEHHS KHJIBUOB W3 MKHJBIX JOMOB, PaclOJ/OXKEHHBIX HA MEHBIIHX pac

%TSIHHHHX OT CTPOALUMXCH 3JaHHH U COOPYXKEHUH, UeM 3TO OmpeaeseH
Hullom.

B ciayuae eoGX0AMMOCTH CHOCA KMJIBIX M ADPYTHX 3JAHHIl, CTPOH-
TeJbCTBAa GOMBIUIOrO YHCJAA BPEMEHHBIX COOPYKeHHH, MPOKJIafKH BOLO
IpOBOJA H YCTPOHCTBA aBTOLOPOr  [eJecoo6pa3HO  COrIacOBLIBATL
CTPOAreHIJIaH TOJIbKO Ha NpOBefeHHe INOATOTOBHTEIbHBIX pabor (T. ¢
paboT, CBA3aHHBIX CO CHOCOM CTPOEHHH, IIPOK/IA/JHON AOPOT B KOMMYHK
Kauui 6e3 Hayajla CTPOMTENbCTBA OCHOBHBIX 3iaHuil). Torma npu no
BTODHOM O(OPMJIEHHH paspellleHHs Ha CTPOHTENbCTBO OCHOBHBHIX 00T,
€KTOB MOJipasjie/ieHHe roCloXHaA30pa OyJeT MMeTb AONOJHHTEIbHYI
BO3MOXKHOCTL IIPOBEPHTH BHIIOJIHEHHe paHee NPeIJIOKEHHBX IIPOTHBO-
noxkapHuex MeponpuaTuil. Laa HeOOMBUINX CTPOEK W B CydyasX, KOLA:
eCThb YCJOBHS U FaPAHTHH CTPOHTEJNbHBIX OpPraHUsalliii N0 BHIOJIHCHHI)
NPOTUBONOKAPHBIX MEPONPHATHA B YCTAHOBJIEHHBEIE CPOKH, BO3MOKHO
COrJiacoBaHHWe CTPOMIEHIJIAHA Ha TIPOM3BOJCTBO CTPOUTENbHBIX pabor
HYJIeBOTO LHKJa (Ho oTMeTku | sraxka). Ilocse BHINOJHEHHS OpeNIO-
JKEHHBIX TOCHOXKHAaJ30POM NPOTHBOMOXKAPHLIX MEPONPHSITHEH MPOU3BO-
AUTCS COTJIaCOBaHHe CTPOMHreHN/JaHa Ha HPOH3BOJACTBO OCHOBHHIX Pabor
10 BO3BEeleHHIO IPOEKTHPYEMOro 00 beKTa.

[Tpn corsmacopanuu cTpofireHIIaHa HOBOCTPOHKA Gepercst COTPY -
HAKOM TOCIOXKHAJ30pa Ha yueT (Bce HeoOGXOJUMble JaHHbIE 3aHOCATCH
B KYPHaJ yyeTa HOBOCTPOEK), H Ha Hee 3aBOAUTCH HAGJIIOHATENbHOL
aeno. ONUH 3K3eMINISAD COMJIaCOBAHHOTO C TOCINOYKHAI30POM CTPOHreH-
IJ1aHa JOJIKEH XpaHHUThCS B HabJloAaTelbHOM Jede,

BaxHoe 3HaueHHe MMeeT NOCTOSIHHOe YyuacTHe INPeICTaBHTes
rOCIOXKHA/30Ppa B KOMHCCHSIX IO OTBOAY 3€MeJbHEIX YYaCTKOB MO HO-
BO€ CTPOUTENbCTBO, AEACTBYIOMIMX NMPH rOppaiUCIOIKOMAax H yIpaBiie-
HHSIX CeJIbCKOrO Xo3fiicTBa. IIpu BEIZe/NeHHM 3eMEJIBHOTO yuacTka Ioa
HOBO€ CTPOHTENLCTBO NPEICTaBHTENb I'OCHOMNKHAA30DA AOJIKEH BHC-
HHTb CJEIYIOIIHEe BOIPOCHL:

1) mocTaTouHOCTb NMPOTHBONOXKADHBIX Pa3pPHIBOB OT I'PAHHI Bhije-
JIFEMOrO YyYaCcTKa A0 CMEXHBIX C HHM [POMBILITIEHHBIX O06BEKTOB, XKH-
JBIX W TpaxAaHCcKuX 3aaHuil. ITpoTHBonOKapHHIH pasphB onpenesiser-
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¢St IO HauboJee NMOKAPOONACHOMY OODBEKTY ¢ KaXKA0# CTOPOHH 3eMelb-
HOro yyactka. HanpuMmep, NpOTHBONOKAPHBEIR Pa3phIB MEXAY KHJIBIMH
pomamu I, I cTeneneli OrHecTOMKOCTH [OJIKeH OBITH He MeHee 6 M,
a NIpOTHUBOMOXKAPHBIA Pa3phiB MeKay MHJAEM AoMOM U ckaaaom JIBJK
Mozer coctaBiasth 100—300 M (B 3aBHCHMOCTH OT €MKOCTH H HasHa-
YeHHs CKJAapna);

2) Heo6XOJHUMOCTb M BO3MOXKHOCTb CHOCA 3/aHHHA H COOpYKeHHI,
HaXOAAMMXCS B NpefesiaX NPOTHBONOKAPHBIX Pa3phiBOB;

3) Heo6X0AMMOCTb YCTPOHCTBA JOPOT, KOJIHYECTBO BbE3JOB HA TEP-
PUTOPHIO;

4) Heo6XOAHMOCTb NMPOKJANKH HapyKHOro BOAONPOBOJA WJH 3a-
KOJILleBaHksl ero, NepeKJafiki BOJONPOBOJA C yBelHUYeHHEM JHaMeTpa
TPYE, CTPOHTENBCTBO MOXKAPHBIX pe3epByapos U BOJLOEMOB, NHPCOB Ha
pCK4X U BOAOEMAaX s 3a60pa NOXapHBIMH MallHHaMH (B 3aBHCHMO-
cti ot Tpebosanuit CHull 11-31-74 «Bopocra6xenne. HapyxHbie ceTy
W COOpYXKEHHS»);

5) pasmellenne ckiaanos JIB)K u I')K ¢ yuerom pesnbeda MecTHO-
CTH, PO3bl BETPOB H HANpaBJIEHHsA TEUEHHUs] PEKH;

6) pasMenieHHe OTKPHTHIX I10XKapOONacCHBX CKJ1al0B C Y4eToM
PO3Bl BETPOB;

7) HeOo6XOMHMOCTb CTPOHTENbCTBA 3MAaHHs MoxkapHoro Aeno. Koiu-
YeCTBO BHE3J0B HOXKAPHOTO AENO H PafnyC ero OOCHYXKUBAHUS JOJXKHBL
ONpeieNsATbCsl B 3aBHCHMOCTH OT MOXapO- H B3PBIBOONACHOCTH 00beK-
Ta, MJIOMIAAH y4yacTKa i 3HayeHusi 00beKTa, HACEJEHHOCTH NIPOeKTHpYe-
MOTO ¥KHJOTO MacCHBA TOPOJA HIH TOCEJKa.

BhoijlesieHHe 3eMeJBHOTO y4acTKa MOJ HOBOE CTPOHUTEILCTBO AOJAKHO
o(hOpMJIATLCS AKTOM, B KOTOPOM HEOOXO0JMMO OTPasuTh HaJHuue NONb-
e3710B, BOJOHCTOYHHMKOB, IPOTHBONOXAPHbIE pPa3pHBL 10 COCEIHHX
3JaHuHA M COOPYXeHHH, a Takke MNPOTHBOMOXKAapHHE MepPONpUATHA
C YueTOM M3JI0XKEeHHBIX BhIllleé BONPOCOB.

Jasa njanupoBaHus paGoTH NMOJApPasjieieHus TOCNOXKHAA30pA A0/XK-
HB HMeTb NepedHH HOBOCTPOEeK OYAyILiero roja ¢ o6beMaMu U CPOKaMH
BHINOJHEHHST PaboT, cocTaB/sfieMbie Ha OCHOBaHHH YTBEpPXKAEHHBIX TH-
TYJBHBEIX CIHCKOB CTPOUTEJbCTBA, HMelUIHXca B Henoakomax Coseros
HApOAHBIX JENYTATOB, YIPABJICHHIX CENbCKOTO XO3SIHCTBA, TEePPHTOPH-
aJbHHIX CTPOHTEJBHBIX M IJIAHOBHIX OPraHH3anusX U y I'VIaBHBIX apxH-
TEKTOPOB TOPOJIOB U paitoHoB. Fi3 Hux creayer 0co60 BHIAENATH MYCKO-
BhIe CTPOMKU TeKylero roja.

Ha kax1yoo HOBOCTPOHKY HEOGXOJAHMO 3aBOAMTH KOHTPOJBHBIH
JIHCT, 3aNOJIHACMBIH CBEIEHUSIMU O HOBOCTPO¥IKE M 3aliPOEKTHPOBAHHBIX
Mepax MoKapHOH 3alIUTHl NPH NOJYYEHHN [aHHBIX B CTPOHTEbHOH
OpraHu3alluy, IPH COrJIACOBAHMM CTDOUTEHNVIaHa, NPH PacCMOTPEHHH
MPOEKTHON JOKYMEHTalHH. .

Tagkum 06pa3oM, KOHTPOJIbHBIC JHCTBl CYMMHPYIOT BCe CBEIEHH,
Heo6Gxo[HMEle B JaJbHefilieM paGOTHHKY TOCHOXHan3opa A COCTaB-
JeHus rpadHKOB M IVIAHOB MNOXKAPHO-TEXHHUECKHX O0OC/eJOBaHHIH,
YCTAHOBJIEHHsI CTPOTOTO KOHTPOJA 3a XOJOM BHINOJHEHHS IPOTHBONO-
KapHBIX MePONpPHSTHI, COCTABJEHHs NepedHs HelOAeJI0K U 3PdeKTHB-
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HO# paboTel B cocTaBe pabouyMX H roCyJapCTBEHHBIX KOMHCCHH 1O MpH-
€MKe B 3KCIJIyaTalll0 BBICTPOEHHBIX 00beKTOB. B najbHeHlIeM KOHT-
POJIbHbIE JIUCTHL CJ1yKAaT OCHOBOH [/l COCTABJEHHSI aHKET HJH TOXKAap-
HO-TeXHHYECKHX KapT, KOTOpPhie 3aBOJATCS B [OCMOXKHAJA30pe Ha KaxK-
Il 006CTy:KHBAaeMBIHl JeHCTBYOUIHE 0GBEKT.

B crpouTe/IbHBIX OpraHH3auHsX HeoOXOAHMO O3HAKOMHTbCH C IJa-
HaMH IPOH3BOJACTBA palboT, IOC/e Yero ¢ y4eToM TpeGOBaHUil AHPEK-
THBHBIX JOKYMEHTOB COCTasJ/sgercs rpaduk ob6caefoBaHHS HOBOCTPOEK
(He MeHee [ByX pas B roa). CpoKu IpOBepOK CJeAyeT [JIaHHPOBATh
€ y4eTOM HeoOXOJUMOCTH pellieHHs CAeAYIIHX 3a4ad.

1. lo HauaJa BO3BENEHHsI OCHOBHEIX 3[aHHH W COOPYXKeHH# MpoBe-
PHTb BHIIOJHEHHE NPOTHBONMOXKAPHBIX MEDONPHUSATHH, NPeAJOXKEeHHBIX
{IPH COTJIACOBAHHH CTPOMIeHIIJIaHA M NMPOEKTHOH MJOKYMEHTAllMH, Bbi-
JaHHOH Ha CTDOHKYy, B YaCTH yueTa Mep NOXKapHOH 06e30IacHOCTH.

2. B rTeyeHne Bcero nepuoja CTPOHTENBCTBA oO6ecHeduTb sddek-
THBHBIH KOHTPOJIb 32 XOJOM BBIIOJHEHHS NPELyCMOTPEHHBIX IPOCKTOM,
CHullamu u «IlpaBunamu noxapHoii 6€30MaCHOCTH NPH NMPOH3BOACTBE
CTPOHTEJIbHBIX PAaboT» Mep IO HOXAaDHOH 3alUTe U COOJIOLEHHIO TPO-
THBOIIOXKAPHOTO pexHMa.

3. llepen oxoHuaHHEM CTPOHTE/NBCTBA HPOM3BECTH AETANbHYIO NpO-
BEPKY HOBOCTPOHKH C HeEJbIO COCTaBJIeHHS NpPeJBapHTENbHOTO NMepedHs
IPOTHBONOXKAPHBIX MEpPONPHATHH, NOMJIeXKAalIHX BHINOJHEHHIO JO BBO-
Jla 3[aHUs B SKCILIYaTalHIo,

4. YcTaHOBHTb OCOOBIfI KOHTPOJIb 38 XOAOM BHEIDEHHS HAa HOBO-
CTPOHKaX aBTOMATHUECKHX CHCTEM TMOXKApPHOH 3auluTH (IOXKAapHOH
CUIHANH3aUHH, NMOXKAPOTYLIeHUsT U HPOTHBOABIMHON samiuTh). KoHT-
pOJb 34 XOJIOM HX BHEJIPEHHS PeKOMEHIYeTCs OPraHH30BHIBATH MO HO-
3ULHSAM B ClIedyoueil TOCAeI0BaATENbHOCTH:

a) TPOEKTHPOBAHHE CHCTEM IOXKAPHOH aBTOMATHKH (BBILAYa NpoO-
€KTOB 3aKa34HKY);

0) odopmiieHHe 3aKa3a Ha 060OPYNOBaHHe MO pa3pabOTaHHOMY TPO-
eKTY M uepreXaM H IPHHSTHe 33aiBKH Ha H3rOTOBJIEHHe WJIH TOCTABKY
3TOr0 OOOPYAOBAHUS B Y/ACBJIETBOPSIONIHE CTPOHTENLCTBO CPOKH;

B) mosyueHHe OGOPYNOBAHHSA CHCTCM TOMKAPHOH 3aHIMTH COTJIACHO
3aKa3Hol crenuduKanuy;

r) cobMioJeHHe CPOKOB MOHTa)Xa 06OpYA0BaHHST,

A) co6miofleHHe CPOKOB HAJMAJKU H MpeJbsBAeHHsT 060pPYNOBAHHS
ABTOMATHUYECKHX IOXKAPHBIX CHCTEM INPHUCMOYHBIM KOMHCCHSIM.

ITo TeXHOMOTHH CTPOHTENBHOTO MPOU3BOJCTBA MOHTAX CHCTEM IO-
XKapHOH aBTOMATHKU NPOBOAUTCS, KAK HPaBHJIO, B TOCAEAHIOKN OYe-
penb. IIpu aTOM Hepenko OKasHIBaeTCsi, uTO HEKOTOPHIE MO3HIHU H3
BCero KOMIJIeKca anmapaTrypbl, NpHGOPOB HIH OGOPYIOBAHHS HELONO-
CTaBJeHbl WIH OyIyT NOCTaBjeHH B GoJsiee MO3AHEe BPeMs, H YCTaHOB-
JIeHHBIe CPOKH CJau¥ MOXKADHHIX CHCTeM O BBOXA 00BEKTa B 9KCIIya-
TalHI0 CPLIBAIOTCA. DTO MPHUBOJAUT K KOHOMUKTHBIM CATYAIHSM B XOJe
paboTHl NPHEMOYHBIX KOMHCCUH, K HECBOEBDEMEHHUOMY BBOAY OOHEKTOB
B SKCIJIYaTalHIoO.
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26.3. Meropuka NoXapHO-TeXHUYECKOro obcaenoBaHus

[NoxkapHo-TexHHUeCKHe 0OC/HeNOBAHHS HOBOCTPOEK MOTyT OBITh
JeTaJdbHBEle H KOHTPOJbHBIE, IPOBOAUTLCS OJAHUM COTPYIHHKOM [OCHOXK-
Haj3opa ¥ B cocrTaBe Gpuransl. IloxapHo-TexHudyeckoe o0cief0oBaHHe
BKJIIOUAET!

NOATOTOBKY K IOXKAPHO-TEXnAUECKOMY 0OCTIe0BAHHIO HOBOCTPOH-
KH, KOTOpasi NMPOBOJIHUTCS IO MeCTy CJaykKObl; '

COGCTBEHHO MOXKAaPHO-TeXHUUECKoe obciejoBanke,;

paspaBoTKy TMPOTUBOMOXKAPHBIX MEPONPHATHA HO YCTPaHEHHIO BHI-
IBJIEHHBIX B X0Ae 00C/JedOBaHHs HEJOUETOB H YCHJEHHE TOXKapHOH
6e30NaCHOCTH CTPOMTENbCTBA, a4 TaKKe NOATOTOBKY U odopMmieHue
HeOOXOANUMBIX JOKYMEHTOB H IHUCEM [0 pe3yibTaTaM obciel0BaHud.
3Ty onepauuy NPCBOASTCS Kak Ha CTPOUTENbHON mJIOMajiKe, TaK H 10O
MECTY CJAYKOHL

TToAroTOBKA K HOXKAPHO-TEXHHUYECKOMY OOCACLOBAHMI0 HaYHMHAETCSH
C W3y4YeHHsl MarepuasoB HaGJIOAaTeNbHOTO Jesia, CHPaBOYHOHR JuTepa-
TypHl, npaBua noxapHoit 6esonacnoctu, CHullos, uHcTpyxUNH H YKa-
3aHHUi IO BONPOCAM CTPOHTENLCTBA C YUETOM CHENU(HKH NpOBEpAeMOi
HOBOCTPOHKH. B Xole M3ydYeHHs MaTepHaioB Ha6JI0JaTeJNbHOTO AeJa,
MNPOEKTHBIX MaTepHaJoB H HODMATHBHBIX JOKYMEHTOB COCTaBJseTCA
nepeueHb BONMPOCOB, MOJJIEXKANINX TIPOBEPKe B Xole OOC/eI0BaHHS,
Tocae 3Toro paGOTHHK TOCIOXKHAA30pa COCTaBJAAeT MJIaH MoXKapHo-
TeXHHUECKOro o6cjeloBaHUs HOBOCTPOHKH, COT/acOBHIBAET C PYKOBOA-
CTBOM CTPOMKH BpeMs NpoBefeHHs 0OCHeNOBaHHs W pellaer BONPOC
O BHIJIGJCHUE TIpEACTaBHTeJel, IBAAIMIEXCH OTBETCTBEHHBIMH J0JKHO-
CTHBHIMH JIHLAMH (He HHXKe HavaJbHUKA YUacTKa).

Kpynuble HOBOCTPOIKH pEKOMEHIyeTcsi NpoBepsTb OpHrajgHbiM
METOZOM C NpHBJeUeHHEeM TpeJACTaBHTe/NeH 3aKa3uWka, CaH3NHAEM-
CTaHIMH, 2HEProHAA30Pa, TEXHHUECKOH HHCIEKIHM H NMPOEKTHOH opra-
Hu3auuK (aBTOPCKOTO Haa3opa).

IToxkapHo-TexHueCKHe 06Ce]0BaHusl OOBIYHBIX CTPOEK PEKOMEHNY-
€TCst TPOBOAMTD B JIHM aBTOPCKOrO HaA30Da NPOEKTHHIMH OpraHu3aus-
MH, ofecleynBasi TeM CAMBIM HeOOXOAHMYIO CBA3b C aBTOPAMH IpOeK-
TOB HENGCPELCTBEHHO Ha CTPOHKAaX.

TIpu o6ceroBanun B Ha4asJbHOM CTafHH CTPOHTENBCTBA CleLyeT
yAeasTh 0co6oe BHUMaHHe BHINOJHEHHIO Tpe6oBaHuil noxapHod Ges-
OMACHOCTH, 3aJI0JKeHHBIX B CTpoOfireBmsaHe U BHIABHHYTHIX TOCIOXKHAJ-
30POM IIPH €ro COrJacoBaHHH, a TaKXKe IPOBepPKe COOTBETCTBHA pabo-
unx yeprexeil Tpe6osanuaM CHullos u BhImoJHEHHIO NPOTHBONOKAD-
HBIX MEPOTIPHUATHH MO paHee JaHHLIM 3aK/IOUEHHAM.

Kpome paGounx ueprexedl, cielyer NPOCMOTPeTb H KHHTY aBTOp-
CKOTO Hajf30pa: B Hell HepenKo JalOTCA CylleCTBEHHBIE H3MeHEeHHs
H JIOTIOJHEHHsA K paGouuM udepTexkam, JesaloTcs 3anucH o6 oTaeNke
OyTell 3BaKyaluH, cnocobax 3aIliMThl MeTaJJOKOHCTPYKIHH H TIP.

ITpoBepka coGu0NeHHs MPOTHBOMOXKAPHLEIX TpeGOBaHUH HOPM HeNo-
CPeICTBEHHO Ha CTposALIeMcs 0ObeKTe AOMKHA OCYLIECTBAATLCS C yue-
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TOM CPOKOB IPOBEJEHHS CTPOUTENbHO-MOHTAXHBIX paGoT (B Havadb-
HBIA MepHOX Kaxjaoro BHAa pabor). [Ipu 3ToM Ho/KHO TPOBEPATHCH
COOTBETCTBHE HAMEUYEHHBIX K BBUIOJHEHHIO HJIH BHIIOJHEHHHX pa6oT
NPOTHBOTIOXApHLIM TpeGoBanuaM HopM, FOCToB n TexHuyeckux ycso-
BHI, 4 HMEHHO:

BHIIOJHEHHbIE NPOTHBONOXKAPHBIE pa3phBBHl A0 COCEAHHMX 3AaHUU
I COOPYIKeHHH, COCTOSIHHE OPOr H MO I'be3L0B;

OTHECTOMKOCTb OTAENBHBIX KOHCTPYKTHBHBIX 3JI€MEHTOB H 3[aHHs
B 1€JOM, IIPOTHBONO¥KAPHbBle Operpajsl, OrHe3aliuTa MeTaMIHYeCcKHX
HEeCYLIHX KOHCTPYKUHH, BHI MaTepHasNOB, HPHMEHSEMbiX AJS OTHSJNKH
nyTeil 3BaKyalHH, YCTPOHCTBO IOABECHBIX IOTOJKOB,

UyTH 3BAaKyauHH (IJaHHPOBOYHblE PELIEHHsI 9TaXkel, IIMPHHA, VKO-
HBl JIECTHUI W MAHAYCOB, H3O0JHPOBAHHOCTh BHIXONOB H3 IOIBAJbHBIX
H UOKOJbHBIX 3TAXKeH, BHIIONHEHHE MEPONpPHSITHI! O HPOTHBOXBIMHOMN
3amHuTe U Ap.):

TOPIOYeCTh TEHJIOU3OJAAUHOHHLIX MaTePHANOB, NPUMeHSeMEX B Or-
PaxaaIUuX KOHCTPYKUHAX 3NAaHHHA, B TOMEHIEHHSIX, HA TEeXHOJIOTHYe-
CKOM 060pYyZOBaHHH, TPYGONPOBOAAX H BO3AYXOBOAAX (HX COOTBET-
CTBHE NPDOGKTHBIM DEIIeHUAM U TPeOOBAHUSAM HOPM);

HapYKHBH U BHYTPEHHHH BOJONPOBOJL (pacnosioKeHHe THAPAHTOB,
BBOJIOB, MOXKAPHBIX KPAHOB, 3ajBHKEK, OGBOAHBIX JHHHH Y MOKAPHBIX
HACOCOB), CTALMOHAPHBEIE YCTAHOBKH NMOKAPOTYHICHHS H AD.;

CHCTEMBI  OTOIJIEHHS, BEHTHJAUHH (MaTepuas u oGOPYAOBaHMHe,
060c061eHHOCT, KAaHAMNOB, KaMep, HaaudHe O6paTHLIX H OTHe3aaepxKH-
BAIOLINX KJaMaHOB, ra30aHa/Mu3aTOPOB HJAH CHIHAJH3AaTOPOB, COOTBET-
CTBHE MPHGOPOB OTOIUIEHHS, HX YCTAHOBKA Ha NMYTHAX 3BAKYALHH U np.);

JIEKTPHYECKOe 000pYIOBaHHe M CeTH, MOJHHe3auura (COOTBeT-
CTBHE 3JIEKTPOTPOBOJKH, 5/EKTPOABHIaTeNel, CBETHABHAKOB, 3JEKTDO-
pacrnpefeNuTe/bHBIX | MYCKOBHIX YCTPOHCTB, CNOCOBOB MX YCTAHOBOK
¥ NPOKJAAKH Kjaccy nomemenuii no [1YD), aBapuitnoe ocselenue;

DJICKTPHUECKAs N aBTOMATHUECKAS NMOXKAPHAS CHIHAJH3AIHS, CBA3D,
CHCTEMAa I0XKapOTYIIeHH;

MEPONPHSATHS M0 CHHKEHHIO MOKAPHOM ONACHOCTH TeXHOJOTHYECKO-
ro mporecca.

IIpasunbHOCTs BEIMOJHEHMS TakHX PaBOT, KaK YCTPOHCTBO pasne-
JIOK TieUel M IBIMOXOJOB, CKPBITasi 3/71€KTPONPOBOAKA, YCTPOHCTBO BEH-
THJISILHOHHBIX KaHAJIOB, 3aMOHOJUYMBAHNE CTHIKOB, 3adeJKa ILBOB
1 3a30pOB B HACTH/IAX U NAHENSX XKeJae306eTOHHBIX MEePEKPHITHI, B Me-
CTax MPUMBIKAHUS HePEeropofoK K CTeHaM IeDPeKPBITHHA, OrHesanura
HECYIIHX MEeTa/lIH4eCKHX KOHCTPYKIHH, OrHe3amuTHast o6paboTka cro-
PAEMBIX MaTepHaNoB M KOHCTPYKIKH, 3aHONHEHHE MyCTOT B CrOPaeMbIX
KOHCTPYKUHSX U AD., IPOBEPSITCS B Mpoliecce NpoBeJeHHst 3THX paboT

WJIH TI0 aKTaM Ha CKPBITHe paboThl (KOTAa 3TH paGoThl yiKe BHITIOJ-
HEHl).

CJIeﬂyET HUMEThL B BHAY, YTO B XOJ€ BBIIOJHEHUS CTPOUTEJIbHBIX

paboT 4acTo NONyCcKawTes clelyoliie OTCTyNIeHUust OF paGouux wep-
TexKeH:
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yMeHbllleHHe TOMMMHBL 3aLATHOTO C/IOs GeTOHA KX WITYKaTypKH
MeTaJ/JIHYeCKHX KOJIOHH, OaJOK TIPOTHE YCTAHOBJEHHOH TOJIIHHbI
MO NPOeKTY (UepTexy); .
yMeHbLIeHHe 3alPOSKTHPOBAHHON IIMPHHBI MPOXOJ0B, ABEpel, JiecT-
HUYHBIX Mapiie#, NJIOMAACK, [JIYOHHB HHUI HOXKAPHBIX KPAHOB;
OCTaBJICHHe He3aeJaHHBIMH OTBEPCTHH B IPOTHBONOXKAPHHIX Ipe-
rpagax (creHax, NepeKpHITHSAX); )
yMeHbllIeHHe CeYeHHs LIaXT B KOPOGOB CHCTEMBI IPOTHUBOJBIMHOH
3aUMTH TPOTHB MPOEKTHHIX Pa3MepoB, OCOOEHHO B MecTax Npoxoja
yepes MexJAysTaxkHble MepekpbiTis. Hanmuune mesedl B Neperopoakax
HIaxT, HeKauecTBeHHasl MITYKATYypKa BHYTPEHHHX NOBEDXHOCTEH;
3aMeHa Ge3 Hajajexaniero oQopMaeHHS HErOPIOYEro HWJAH TPYAHO-
TOpPIQUEro yTEeMIUTessI Ha TOPIOuHi; ) ,
yCTaHOBKA JBEPHBIX KOPOOOK ¢ OTKpbiBaHHeM [Beped He MO XOZy
3BaKyallll M3 31aHHA; .
HocJe OKOHYAHHS CTPOMTENLCTBA 3AAHHH He CHAMAeTCs ropiodas
onajiy0ka B KOMMYHHKaIHOHHBIX LIaXTax.

ITpoBepsieTcsi Takxe OpraHH3alMOHHO-TeXHHMYecKass pabora, Ha-
npapJieHHast Ha COOJIO/HHE MO/KHOTO MPOTHBONOKAPHOTO ~pexHMa
Ha CTPOMTEJNbCTBE, W BHINMOJHeHHe TpeboBaHmil «IIpaBusn mnoxapHOH
6e30NMacHOCTH NPH IPOH3BOACTBE CTPOUTENbHO-MOHTAXKHBIX pabor»:

HajJuyue TPHKA30B, PACIOpPsKeHHH M HHCTPYKUHHA 10 BOIpOCaM
obecrieyenus HOKapHOil 6e30MaCHOCTH CTPOHKH;

paboTa MOKapHO-TEXHHYECKOH KOMHCCHU H 60EerOTOBHOCTb OOBEK-
TOBOJI TOXKAapHO# OXpaHbl (Ha KPYIHBIX CTpOfiKax), pabora # Goero-
TOBHOCTh J0GPOBOJIbHONA TOXAapHOH IPY:KHHEI,

opraHHsauuss H TpPOBeJeHHe IMPOTHBOIOXKAPHOTO HHCTPYKTaXKa
H U3YIEHHS NOKAPHO-TeXHHIECKOr0O MUHHMYMa; .

HaJiHYHe yuyeTa MOXKAapOB M 3aropaHuit Ha CTPofiKe, pearupoBaHie
PYKOBOJCTBA CTPOHKH Ha 3TH CJyyaH.

Tlpu o6HapyKeHWH HapyUIeHUH NPOTHBONOXKAPHHIX HODPM, JOMY-
HIEHHBIX CTPOUTENbHON OPraHu3alHedl HEMOCPe/ACTBEHHO NPH IPOU3BOL-
CTBE CTPOHTENbHO-MOHTaXKHBEIX paboT, cenyer norpe6oBaTh HX ycTpa-
HeHHs NpeAfHCAHUEM B aJpec TeHNOAPSAHOH H CyOmOApAAHON (UC yBe-
JOMJIEHHEM TeHNOAPSIAYHKA KONMEeH) CTPOHTE/bHLIX OpPraHusaiuid B 3a-
BHCHMOCTH OT TOTO, KeM HonyuleHo Hapyiienue. HeoGxoanmo no6u-
BaThCsl M3AAHUS DYKOBOAUTE/SIMH CTPOHTENBHBIX OPraHH3alHid NpHKa-
30B ¢ yKas3aHueM KOHKPEeTHBIX MepPOUpHATHil Mo ycTpaHeHmo oGHApY-
JKeHHBIX HeJ0YeToB.

Bo Bcex cayuasix oOHapyXKeHHS OTCTYIJIEHHH HJIH HAPYUEHHH Mpo-
THBOTIOXKAPHEIX TPeGOBAaHMA HOPM H MPABHJ C/efyeT PUHUMATh Mephl
K MPHBJIEYEHHIO BHHOBHBIX (IPOEKTHPOBILIMKOB HJIHM CTPOHTEJEd) K OT-
BEeTCTBEHHOCTH TPaBAMU rOCOXKHAA30pa MM aAMHEHCTPAIMH MPOEKT-
HOH (CTPOWMTENBbHOH) OpPraHH3allMu.

Ecau BHISBJeHHBIEC HAPYIIeHHs MpaBUA [OXKapHO# 6e30MacHOCTH
MPH CTPOUTENLCTBE OOBEKTA YIPOXKAIOT NOXKAPOM HJIH 3ATPYAHAIOT €ro
JUKBHAAUMIO (HaNpuMmep, OTCYTCTBHE BONOCHAOXKEHUA H T. M.), CTPOH-
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TeJIbHBIE PAbOThl JOJIKHEL ObITh MPHOCTAHOBJAEHB [0 BHINIOJH CHHUS Tpe-
60BaHHI NOXapHOH Ge30macHOCTH,

B cayyae o6mapyxeHHst Ha CTpOiKe TpyOBIX HapyuwleHHH HOpw
W TIpaBHJI OpraHbl roCNoXkKHAaJA30pa, KpOMe HCIOJIb30BAHAS MPeJOCTak-
J€HHBIX MM 1IpaB, MOT'YT JeJlaTh [PEACTABJEHHs H UHPOPMAaLI
O HEY/OBJIETBODHUTENILHOM HPOTHUBONOXKAPHOM COCTOSIHHH, OTCTYILJICH) -
AX OT yTBepxk/eHnoro npoekra u CHulla B rocapxcrpofikontpost,
TOCIHEPrOHAN30p, FOCTOPTEXHAA30D, TOPOACKON HJIH DPafOHHBI OT e/
HHs CTPO0aHKa, OpraHbl HapOAHOTO KOHTPOJS H OpPOKypaTyphl, Ha-
NpaBJATb HHPODMALMH B NapTHAHBIE H COBETCKHe OpraHbl, COBer
npodgcoiosa.

Ilo BbISIBJIEHHBIM HAPYUICHHAM NPOTHBONOXKADHHIX HOPM H npaBun,
NOMHMO NpeiNiCaHus FOCHOXKHAA30pa PYKOBOAMUTENIO CTPOUTEIbHOI:
OpraHH3aliH, ClelyeT HAaNpaBJsTb NHCbMa B ajpec MPOEKTHOH opra-
HH3aHHH W 3aKas3yHKa.

Io okoHuaHHK NMPOTHBOMOkKAPHOTO 06CJEIOBAHIS CJIeAyeT BBICTY
HTH Tiepel NpopabaMH, MacTepaMu ¢ 0G30PHBIM [OKJIafOM O HOXKap-
HOH Ge30IIaCHOCTH CTPOEK B paiOHe, TrOPOJe, B KOTOPOM paccKasaTh
O BBIFIBJIEHHbIX HEJOYeTAX, INOKAa3aTh, K YeMy OHH MOTYT MPHBECTH
B CJly4yae BOSHHKHOBEHHsS 3arOpDaHUs, U3JIOKHTL XapaKTepHble (aKTh
TO2KapoB M NOCTABHTb 3aJayd M0 HaBeJeHHIO Ha CTPOMKE CTPOroro
POTHBONOKAPHOTO peXHMa H CBOEBPEMEHHOMY BLITOJHEHHIO NpPOTH-
BOMOXKAPHBIX MEepONDHUSITHI.

COTpYAHHKH TOCIOXKHAA30pAa AOIKHBEI OKAa3biBaThb NPaKTHUECKYIO
IOMOLIE PYKOBOIUTENIAM CTPOSILLETOCS 00beKTa B pa3paboTKe opraHH-
SaLHOHHBIX ¥ HHKEHEePHO-TeXHUYECKHX MEepONpHSTHH, HanpaB/eHHbIX
Ha NpEeNOTBpAllleRHe II0KAapOB U yJydYlleHHe IIPOTHBOMOKAPHOTO CO-
CTOSIHHA HOBOCTPOEK. B HX umC/ie MOXHO DPEKOMEeHI0BATb BBIIOJHEHHEe
CJEYIOUIHX HPOTHBOMOXAPHBIX MEPONPHATHH, BHIGOP KOTOPHIX C/efyeT
IpOUSBOIHTL C yYETOM CHeUH(HKH CTPOHTENbCTBA, oObeMa pabot
H CPOKOB CTPOUTENLCTBA:

NOBHIIEHHE TPEGOBATENLHOCTH K PYKOBOLHTEARM CYGIOLPSAHBIX
CTPOHTEJIbHEIX OPTaHU3AIHI B YaCTH OOecleyeHHs] HMH NOXAPHOH Ge3-
ONAacCHOCTH H COAEPKAHHA B HCOPABHOM COCTOSHHH CPEJICTB NOXKAPHOM
salHTH. IIpuB/iedenue K cTPOrofi OTBETCTBEHHOCTH JHI, IO BUHE KOTO-
PBIX NONYCKAIOTCS 3arOpaHHs H MOXKaphl, HCTIONL3YETCsT He 110 NPAMOMY
Ha3HAUEHHIO MOXapHOe 00OpyIOBaHHe, He BBIUIOJNHSIOTCA NPaBHAA MO-
KapHOH $e30MacHOCTH H MpENHCAHHS OpPraHoB roCyJapCTBEHHOrO
HOXKapHOTO HAN30pa;

OpraHu3alio o0yueHns Bcex PaGOUUX U CJyKAIHX HPOTHBONOKAP-
HbIM TipaBHaaM. Oco6oe GHHMaHHe JOJIKHO GBITh 06PAlLeHO Ha COOJIIO-
ACHHE NpaBUJI [OXKAPHOH Ge30MaCHOCTH Ha PaGOUYMX MECTax, cBOeBpe-
MeHHOe coOoClueHHe O moxape o Teaedony «0l» u MOPAJOK HeHCTBHH
0 €ro TYIIEHHIO. YCTaHOBJEHHE KOHTDOJISI 3a NPOBENEHHEM HPOTHBO-
MOXKADHBIX HHCTPYKTaxKel pabouux u c/yxKallux;

OPTraHU3aUHI0 H3y4YeHMs] U NPOBEPKH 3HAHHH HH)KeHePHO-TeXHHYe-
CKHM IEepPCOHAJIOM HPABH/I IOXKADHOH 6e30MacHOCTH ¢ yYeTOM HOJK-
HOCTHBIX O0SI3aHHOCTEHl W XapaxTepa BHINONHAEMEIX paboT;
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ycH/IeHHe OXPaHBl HOBOCTPOEK, OCOOEHHO B HOUHOE (Hepg6oqee)
BpeMsi M BhIXOZHBIe AHU. Ha cTpOHTeNbCTBE YHHKAJBHBIX H 0C000 Baz-
HbIX OO'BEKTOB DEKOMEHyeTcsl MPHKA3aMH HA3HAUAaTh OTBETCTBEHHBIX
IexKypHBIX, ObecHednB X MHCTPYKUHAMH O ACHCTBHAX IO npeﬂyanoelﬁ:
AEHHI0 M TylleHHio moxapos. Obecneuenue o6ﬂsaTeanorg 0poTH mo-
KapHOTO OCMOTPa MOMeEIeHHi Mepell UX 3aKPBITHEM, O ecToanaHHe
aJleKTpoceTell M 9J‘I6EKTpOyCTaHOBOK. K;;e;?opﬂnet;ﬁcxoe 3ampete

HOYb B OLITOBBIX MOMENIeHH ;
OCTi?éI;EZ:Se npoBe/eHHe OOIIECTBEHHBIX CMOTPOB NPOTHBOIOXKAPHOTO
COCTOSIHUS CTPOeK H PpaboTsl 1106p0BOJIbpoIX OXKapHBIX npyxm{_
N0 TMpeyNnpexAEHHIO N0XKAPOB U 3aropaHui ¢ yUpeXKACHHEM m,anev
JIOB M AeHeXHbIX MPeMuii Ajs CTPOUTEJIbHBIX KOJIJIEKTHBOB, 3aHABIINX
a; )
nepgglpee;ae(;cgm;e TOPs/IKA ONMOBEMIEHHs 1 3BAKyallHH JIONEeH U3 CTpo;-
IIHXCS ¥ PEKOHCTPYHPYeMbIX 37 aHHH. PasngOTKa NJaHOB 3BaKyalHd
JIIOJieH U3 CTPOSIIUXCS 3JaHH{ MOBBILIEHHOH 3TaXKHOCTH, YHHKAJbHBIX
i 0co60 BAKHBIX 3MaHHil K HAYaNy OTAeJOUHBIX pabor. OObosHaueHue
i allMH CllelHaNbHBIMHU yKa3aTeasaMy;
HYTVe'IgHS;eaHKHye Iliomapﬂoﬁ oxpaHbl B NEpPHOJ OTAEJOUHBIX PaboT U caauu
crposmerocsi o6bekTa B dKCmiyarauuio. [Iposejenne npoBepku npcl;Tby;é
BONOZKAPHOTO COCTOSIHUST HOBOCTPOEK B HOUHOE BpeMs, BBIXOA
¥ rpasfHHUYEbE AHM;

HeJOMyLIeHHe pa3MelleHHs M0XKapooNacHbiX CKAAACKHX H ﬂpyrmf
BCIIOMOTATENbHBIX TOMEIIEHHH CTPOUTENbHBIX OPraHU3alHk HelloCpe.
CTBEHHO B CTPOSILIHXCH ¥ PEKOHCTPYHUPYEMBIX 3MaHUSAX;

AKTHUBH3aLHsl NPOTHBONOXKAPHOM MpOMaraH/sl 1 arnTauun Ha HOBO-
cTpofikax (yCTAHOBKA Ha BHAHBIX MeCTax IJaKaTOB, CTEHAOB C Ma;r[:—
pHaJaMy, HalpaB/JeHHBIMH Ha YCHJEHHe IPOTHBOINOXKAPHOTO pemg a,
a TaksKe BHIMIHCOK U3 MPaBU/ O Mepax NOoXKapHOH 6esonmacHocTH). Pas-
MellleHHe BO BCeX MOXKapOOMacHbX MOMEMIeHHsX (MacTepCKHX, K/aIaio-
BHIX, GBITOBLIX MOMEMIEHHAX) MHCTPYKIHMH, NpefynpeuTeibHBX HAAIH-
cefl W TJAKATOB O Mepax [MOXKapHOH ©6e30MacHOCTH, YYHTHIBAIOUIHX
0cOGEHHOCTH HTHX MOMeLleHHH;

eXerojHas, B aBrycTe—CeHTs0pe, NpoBepKa MOATOTOB/IECHHOCTH
BceX BPEMEHHBIX OBITCBBIX H BCTOMOraTe/bHBIX NOMEMEHHH K OCeHHEe-
3UMHEMY OTONHTeNbHOMY Ce30HY H CBOEBDEMEHHOE YCTDaHeHHE uMe‘}o-
[LHXCA HApYLIeHUH NPOTHBOINOKAPHBIX TpeGOBaHHE HOPM U NpPABHT;

HeJOoNyllieHHe IPHMEeHeHHUs] JepeBsHHBIX HaCTH/IOB J1€COB, %ﬂaﬂyGi?:
BPEMEHHBIX II€PeropoloK B CTPOSIIMXCA 3[aHHAX, He 06paboTaHHBIX
OTHE3AIUTHEIM COCTaBOM,

obecreyeHre MOJIHOTO BHIMOJHEHUS NPEIYCMOTPEHHBIX IPOEKTaMI
NIPOTHBONOKAPHLIX MEPONPUATHH, MOHTAaXKa U HaJaJKH CHCTEM TOXKAP-
HOH 3aIMUTH 3JaHH{l (aBTOMATHYeCKHe YCTAHOBKH [IOXKapHOHW CHIHAJM-
3allHK H N0XKapOTyUIeHHd, CUCTEM TOANOpa BO3AyXa H JABIMOY 1aJIeHH )
10 TpelbABJeHHs PabOYHM K rOCYy1apCTBEHHLIM KOMHCCHAM, a TaK:;ef
yCTpaHeHHe HMEOMKXCS HEeLOAENOK MO NPOTHBONOXKAPHEIM Mepolp
THAM;
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. C;,Sgg;nég?:esﬂas;;osa MeGesii M JOPOTOCTOALLEr0  06OPYLOBaHUS
s1 C He3aBepHIeHHHIMH paboTaMu

no /

NPOTHBONOXKAPHOMY BOAOIPOBOLY; b PryTbeteny

i ;)déecneqeﬂne CTPOSIIIMXCSL  3/1aHHH, BBICOTHBHIX B OQCOGEHHOCTH

eHee 4eM ABYMsl 3BaKyalHOHHBIMH BBIXOJAMH; ’

OCYILECTB/ICHHE NONOJNHUTENbHBIX MEPONDHATHH MO YCHJIEHHIO TPY-

igﬁo: g:ggunnuﬁm, HCKJIIOUEHHe C/1yYaeB DACHHTHS CIUPTHBIX HAIUT-

yee BpeMd M MOCJe OKOHYaHHS

LS paboTe B MOMelleHHAX

o YIOpALOYCHHE XPAHEHNs] JIErKOBOCIIAMEHSIOUIHXCS H TOPIOUHX XK I/ -

K rg;en, & TaKKke Ga/ITOHOB C rasaMH Ha CTpofimiomazke. Heabast 10-

Hz) dTh XPAaREHHs HX B CTPOAIIHXCH 3[1aHHAX, B HENPHCHOCOG/IEHHEIX

MEINeHHAX, B OOMWMX CKJIANCKUX CTPOEHHAX; ‘

\ a;(;aepyxaﬂne CBOGOIHBIMH TOJAbE3LOB U MOJCTYIOB K CTPOALIHMCS

NAaHHAM H BCHOMOTATeNbHLIM NOMENIeHHM M o6ecreueHie cBOGOIHOTO

HCKJ/IIOUeHHEe NpUMEHEeHHSs NIEHONOJUCTHPOJA U APYTHX CropaeMmnix

M
K:;zp;;aﬂog B KayecTBe H30J9IHUH pr@OHpOBO,U.OB, B XOJOJHJBHBIX
pax OOLieCTBEHHBLIX W BCIIOMOTATEeNAbHBIX 3 aHu#;

3anpelienye IpUMeHeH s 1M O i
TACNKH IyTell 3Bakyaluy, 3aK

OKOHHBIX IIDOEMOB CropaeMblX MaTepHaJioB; d ’ PR
nO‘Hro;;?'aMomoe IpOBe/eHHEe OTHEONACHBIX paboT (CBapKH, HaKJeHKH
nosos H NOKPBITHH Ha OGHTYMHBIX H APYrUX TOPIOYHX MacTHKax), Mak-
p}oqnxb};{o:ﬂorpaﬂgqeﬂﬂe MPHMEHEHHsI JICFKOBOCHJTaMeHﬂ}OH_lHXCH’I/I ro
KOCTeH M MpenapatoB HpHU Hak/eilk i .
eHKe IMOKPHITHH MOJIOB HJH

3aME€Ha HX M0Kapo6e30NacHBIMH KNEeSIMH THIA «GYCTHAATS

?

HOMaeang:IzmeHH%KypeHm HEMoCPeJCTBeHHO BO BPEMEHHBIX GBITOBLIX
LWUEHHAX, 000PYNOBAHNE CHENUABHBIX MECT it KyDeHHs Ha Tep-
PUTOPHH CTDOUTENBLCTBA H B CTPOAHIMXCH 3XAHUAX:
?

€XEJHEBHYI0 YOOPKY CropaeMblX CTPOHMTENbHBIX OTXO0I0B (o6peskoB

JI€COMATeDPHAIOB, CTPYXKKH, ONH/IOK, KapPTOHHOH Tapb H Ap.) C MecT |

NPOU3BOACTBA CTPOHTENBHHIX P
aboT U ¢ TEPPUTOPDHH CT
B CHeLHasbHO OTBeJeHHBIE MecTa, PPHTOP portenbeTaa

26.4. Tlpuemka 06BEKTOB B SKCMAyaTaLUIO

o % ;(;{C;TaBeTCiI‘géIi{ c Jr\lroclT(;isHOBJIeHHeM Cosera Munuctpos CCCP
ps r. Ne «O npueMge B
KCIJIyaTalHIO 3aKOHYEH-
HBIX CTPOHTEJHCTBOM OGBEKTOB» H
u CHull «Ilpuemka B 3k
CITyaTaLHIo
33KOHYEHHBIX CTPOUTENLCTBOM I i y
eINPHATHHA, 3XaHUB i
OcHoBHbBlE NOJIOXK : ’ e g
€HHf» BCe OOBEKTHl, 3aKOHUEHH
; ble CTPOHTENBLCTBOM
(pexoHeTpyKuuet, paciunpeHHem) ’
B COOTBETCTBHH C YTBepIKJeHHH
M
TIPOEKTOM H MOATOTOBJIEHHBIE K 3KCIJIyaTaLHH, Hpell’bHB.HH}OI’;CH 3aKas-
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TocylapcTBeHHble MPHeMOUHble KOMHCCHH B 3aBHCHMOCTH OT yHH-
KaJibHOCTH, BaXKHOCTH. H CMETHOH CTOMMOCTH BBHICTPOEHHOIO ob6beKTa
moryr HasHauatbes CoBeroM MUHHCTPOB CCCP no npeiacCTaBJEHHIO
munucrepcrs u Begomcts CCCP u Coseros MHUHHCTPOB  COKO3HBIX
pecriy6aHK; MHHHCTEPCTBAMH H BeAOMCTBAMH CCCP u Cosera Mu-
HHCTPOB COK3HBIX PeclyGuK — 10 00BeKTaM, BXOJALINM B HX CHCTE-
My, a TaKxXe HCIOJKOMAMH TOPOJACKHX ¥ PAHOHHBIX COBETOB HAPOAHBIX
JENYyTaToB C COTIacksi MUHHCTEPCTB M BEIOMCTB.

B cocraB rocylapCTBEHHBIX MPHEMOYHBIX KOMHCCHH BKIIOYaioTCH
NpeJCTABUTENU 3aKa3UuKa (3aCTPOHIHKA), reHepanbHoro NoApANIIKa,
reHepasbHOro NPOEKTHPOBLIKKA, OPraHOB TFOCYAApPCTBEHHOIO apXHTCK-
TYpHO-CTPOUTEJILHOTO KOHTPOJIS, OPTaHOB FOCYAApPCTBEHHOrO CaHHTap-
HOTO Haj30pa, OPraHOB TOCNMOXKHAA30pd, MPOGCOI3HOr0 KOMHTETa
3aKa3uiKa (3aCTPOMIMKA) MM coBeTa [podeorosa, a TakxKe mpeiacra-
BHTENM OpraHM3anuil, NPeNpHATHE WM YupeXJeHHH, HAa KOTOphIe
BO3JATaeTCs IKCIyaTalus NPHHHMAEMOro 00beKTa.

O6beKTH KUIHIHO-TPaXK AAHCKOTO Ha3HaueHUst TNPelbABJIAIOTCA
K c/laue B SKCIIYaTANUIO [OCHe BHIIOJHEHHS CTPOHTENbHO-MOHTAKHBIX
pa6or u pabot 1o 6J1aroyCTPONCTBY TepPUTOPHH, HPH YCJIOBHH obecne-
yeHHOCTH OGBeKTOB 060DYNOBAHNEM H HHBEHTapeM B NOJIHOM COOTBET-
CTBHH C YTBeDXKIEHHBIMH TPOEKTAMH M CMeTamH, a TaKxe Iocie
ycTpaHeHHsT HEJOMIEJOK.

SKisibie OMa, MMeIONIHe BCTPOEHHble IIOMELieHHs TPeANPUATHH
TOPTOBJIH, OGUTECTBEHHOTO MUTAHAs H GEITOBOTO 06CAyKUBAHYSA, TIPELb-
ABJSIOTCS K IPHEMKe B 9KCIUIYaTalHI0 T0CJe BHMOMHEHHs BCeX CTPOU-
TeAbHO-MOHTAXKHEX pabor (BKIOUas paGoTHl MO BCTPOCHHBIM NOMelNe-
HUSM) .

O6beKTH NPOHM3BOACTBEHHOTO HA3HAUEHHs NMPEAbABAANOTCA K TpH-
eMKe TOJIbKO B TOM CJyyae, eClli OHH NOJATOTOBJIEHBl K 3KCIIyaTalHH
(YKOMILIEKTOBAHH 3KCIUIyaTalHOHHBIMH KajpaMH, oGecTiedeHbl SHepro-
pecypcaMH, ChipbeM H 1p.), B HHX yCTpaHEHH HELOJC/KH M HA yCTa-
HOBJIeHHOM 0GOPYIOBAHMY HAUaT BHIIYCK MIPOAYKUHH (OKa3aHue yeayr),
npexycMOTpeHHOH MpoeKToM. KpynHbie 00beKTs MOTYT NMPEABABIATLCH
FOCYNapCTBEHHBIM NPHEMOYHBIM KOMHCCHAM MO 4acTaM (TyCKOBBIMH
KOMIIEKCAMH) B TOM CJiydae, €cjH 3TO HPEAyCMOTPEHO YTBEPAKACH-
HEIM TIPOEKTOM.

B cocraB HMYCKOBHIX KOMIIIEKCOB BKJIIOYAKOTCs 06BEKTH OCHOBHOTO,
IIPOM3BOCTBEHHOTO H OGC/TYKHBAOIIEro Ha3HaueHHAs, IHEPTETHICKOTO,
TPAHCHIOPTHOTO M CKJIa[CKOrO XO3fHCTBA, CBA3H, BHYTPHINIOWIAOUHBIX
KOMMYHHKaLU{l 1 OUHCTHBIX COODYXKeHHil, OO6eCmeyHBAOUIX BHIYCK
NpoAyKUHMH (OKa3aHHe YCAYr)B YCTAHOBJIGHHOM IPOEKTOM ob6beMe,
310poBHe H GesomacHbe YCJOBHS Tpyla.

Cnenyer uMeTb B BHIY, YTO H3MeHEHHs] B COCTaB NYCKOBHIX KOMI-
JIEKCOB MOTYT BHOCHTHCS B HCK/JIOUHTEJIBHBIX CAyYasfX RO HasHAUEHH:
rocy/apcTBeHHON NPHEMOYHOH KOMHCCHM OPTraHOM, YTBEPAHBIIAM
npoexT (Mo MpoeKTaM, yrBepxaeHubM CoBeToM Munncrpos CCCP —
fnocsie mpeABapUTENbHOTO PacCMOTPEHHs H3MeHeHH Tocnnanom CCCP
n Tocctpoem CCCP).
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Ho npexbaBienns 06bEKTOB rocyaapcTBEHHBIM IPHEMOUYHBIM KO-
MHCCHSIM 3aKa3YHKOM (3aCTPOHIUMKOM) CO3[al0Tcs paboude KOMHC-
CHH, KOTOpbie MPOBEPSAIOT KaueCTBO CTPOHTENbHO-MOHTAXKHBIX pabor,
HX COOTBETCTBHE OOBEMY YTBEDKAEHHOTO HPOEKTa, CMETe, IeHCTBYIO-
UM CTPOHTEJIbHBIM HOPMAaM H TpaBHJaM.

3aKOHUEHHbIE CTPOHTENBCTBOM OTHEMBHO CTOSIIME 3TAHHS H coopy-
KEHHs, BCTPOCHHBIE HJIH NPHCTPOEHHble NOMEINEHHS TPOH3BONCTBEH-
HOTO, BCroMOraTe/ibHOrO HagHayeHHs, BXOAAILNE B COCTaB 06beKTa, NpH
HEOOXO/MMOCTH BBOAA X B IeHCTBHe B Npolecce CTPOHTENBCTBA 06b-
€KTa, NPHHIMAIOTCS B SKCIUyaTalUHI0 PabOuMMH KOMHCCHSMHE TI0 Mepe
HX = TOTOBHOCTH C MOCJEAYIOLIHM INpeXbABJEHHEM TOCYAapCTBEHHO
IPHEeMOYHON KOMHCCHH.

He paspemaercss npuemxa B skcmiyatammio OTAZeNbHBIX 3Taed:
CTPOALLETOCH 3AaHHs, CJIH NPEAYCMOTPEHHbIE TPOCKTOM Mephl NokKap-
HOH 3alUTHl He BHIIOJHEHH B TMOJHOM 06beMe H Ha 3TaXKax He oec-
MEYHBACTCS MOoxKapHad 6e30MacHOCTb JIOAeH. '

Bce mHxenepHble KOMMYHHKALHHU (BonocHaGkeHne, KaHaMH3aALMS,
OTONICHHE, BCHTH/ISLUSA, 3/ICKTPOOCBELIEHHE, CHMHAJIU3ALUA H Ip.)
HOJIZKHBI OBITb MPOBEPEHE! B paBoTe U MOAKIIOUEHB! K BHEIIHHM COTSM
N0 MOCTOSAHHOH CcxeMme.

YuacTHe MpejCTaBHTEJNs TOCHOKHAAOPA B IpHEeMKe 3aKOHUYEHHBIX
OOBEKTOB ABJSETCS 3aK/IIOUHTENBHBIM H BaXKHEHIIHM 5TANIOM KOHTPOJS
34 HOBOCTPOHKAaMHU, a ero MOAMHCH B aKTe IOCKOMHCCHI SIBJISIETCS pas-
PELICHHEM MpeiCTaBJsIeMOr0 HM OpraHa Ha BBOJX O0beKTa B 3KCILIVa-
Tauu. Yied rocygapcTBeHHON KOMHCCHH Hecer VCTAHOBJNEHHYIO 34KO-
HOM OTBETCTBECHHOCTD 32 NPaABHJIBHOCTb NPHEMKH 3[aHHA B SKCILIyaTa-
LHI0. B cocTaB rocynapcTBEHHBIX NPHEMOYHBIX KOMHCCHI ciefyer
BKJOHaTL COTPYAHMKOB anmaparta YI1O, OIIO, oraenos u uucmekiui
FOCTIOXKHAA30pa, UMEOLIHX 3HAHHS B HOPMATHBHO-TEXHHUYECKOH O6JIa-
CTH H ONBIT NPakTHYeCKOH paboThL.

K yuacruio B npuemke ofbekra B SKCINyaTauuio HeoGXoAUMO MpH-
BACKATH COTPYAHHKA TOCMOXKHAN30PA, OCYHIECTBJSBLIEr0 HaA30p 3a
CTPOMKOMH, ¥ COTPYNHHKA, KOTOPHI B AajbHeHllem Gyner BecTH Hau30p
33 9TUM OOBEKTOM. ITHM JOCTHraeTcs INpPeeMCTBEHHOCTh M HaHGOJee
TI0JIHO€ O3HAKOMJIEHHe COTPYAHUKA TOCHOMKHAN30pPa € OCOGEHHOCTSMH
CHCTEM MOXKAapHOH 3aUINTHl 00'BbeKTa.

[Tpn nmpuemke 06beKTa B 3KCIIYATALMIO AOJNEH 6bITh TIPOBEDEH
BECh 3aNpOEKTHPOBAHHBIA KOMIIJIEKC Mep, HAaNlpaBJeHHBX Ha ofecleye-
HHe noxKapHOH GesomacHocTH aaanuil u doel. C Heabio BCECTOPOHHEH
MOATOTOBKH K paboTe B cocraBe pabodeli min rocy1apcTBeHHOH MpH-
€MOYHOH KOMHCCHH COTPYAHHK TOCHOXKHAA30PA AOJIKEH 3abnarospe-
MEHHO H3Y4HTb HOPMATHUBHO-TEXHHUYECKYIO H CIPaBOYHYIO JHTEPATypy
10 HanpaBJenHio MPHHUMAEMOro o0beKTa, a TakkKe HAGJI0AATebHOS
A0, B KOTOPOM NOJIKHB XPAHHTbCS COIMTACOBAHHBIA CTPOHATEHIIIAH,
SAKJTIOUCHHE IO MPOEKTY, NHCbMA H TPEINHCAHHs [0 pe3yabTaTaM
TPOTHBONIOKAPHBIX 0GC/IENOBaHHI If PACCMOTPEHHS paGounx yepTexket.

Hcexonst u3 onbita paGoThl KOMHCCHI 110 npHeMKe OOBEeKTOB B 3KC-
TLTyaTaluio, uesecoo6pasHo BClo paGoTy M0 MPOBepKe BHIIOMHEHUS npo-
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THBONOKAPHBIX MEPONpPHSATHH H pelilenHIo CHOPHHIX BonpocmraI gggicg
IHTb Ha ypoBHE pabouux KOMHCCHA. Pa6ouye KOMHUCCHH, gaK pCT oro’
paGotaiT GoJjee AJUTENIbHOE BpeMs (BpeMs ux paboThl OGBIYHO H];;ﬂ >
He Orpa’HuHBaEeTCs), M BCE BOMPOCH! p836I/Ipa}OTCSinéCTOﬂTeJIbHOBeHHg’ﬁ
60xo. Pekomenayercsi 10 Hauaja paboTH pabouefi ¥ rocyAapcT .
IIPHEMOYHOA KOMHCCHH COCTABHTDH IepeyeHb HEBBINOIHEHHbIX ncpeosaHH_
MOKAPHBIX MePONPUATHH B 00lleM BHje H HanpaBUTb €ro BO Bne sa-
TepecoBaHHEle OpraHusanui. B xojie paGoTH KOMHCCHH 3TOT I/Ip et
NPOTHBONOKAPHBIX MEPONPUATHI CcJefyeT KO}EKPeTHSngBf‘TbHe gfqub
HHTb, H KaK COCTaBHAsl 4aCThb OH JOJKeH BOHTH B OOUINH p
HeJIOAeJIOK M0 00beKTy.

o rawyaJsa paGoTH B KOMHCCHH COTPYAHHUK rocnoxma;:nsopaﬂx;;aI orcIHSI:
Be H3yUeHHsI MaTepuasoB Hab/iojaTenbHOro JAejda H crenud . 20_
HHEMAaeMOTro B 3KCIJyaTauuio o6bekTa A0JIKeH HaMeTHTb ne%quTe o
IIPOCOB, KOTOPbIE CJIefyeT NMPOBEPHTb HENOCPeACTBEHHO Ha oxz;ea 3(,) ‘
yepTexkaM H JAOKYyMEHTaM. Ucxoaa u3 onbita paboTsl rocmo 06I'LbelgT2;
B 5TOT NlepeueHb BKJIOUAIOTCSA B 3aBHCHMOCTH OT cnenuduru
c/AeAyIoHIHe BOIPOCHL.

lll?[ CHOC CTPOEHHil, PACHOJIOKeHHbX 6e3 JOCTaTOUHBIX ng(}){l;lp;:aono-
3KapHBIX Pa3pblBOB OT BHOBb BBICTPOEHHBEIX 31aHUH H coopy:zM Ha' rep-
2. YeTpoCTBO BHE3OB 10 A0POraM ¢ TBEPALIM MOKPEIT W
PHTOPHIO NPEATPUSATUH, CKIA/OB, 6a3, MHKPOPaOHOB H KBap ra; mﬁ N

3. YCTpOHCTBO KOMBIEBBIX AOPOT ¢ TBEPALIM MOKPLITHEM, ‘ aﬂgﬁ
Ha W DACCTOsIHIE OT HAPYXKHBIX CTE€H BHOBb BBICTPOCHHBIX Ha3BO;
TynukoBble LOPOrH JOJXKHbl 3aKAHUHBATHCA MJIOWALKAMH s peHMI/I
poTa aBTOMallHH. BricOTa mpoe3noB uepes 3siaHu#d, MoA rajep

H.

! SS}.Taé{gél?&TCTBHe IpeIeJOB OrHeCTORKOCTH OCHOBHBIX CTpOI/ITegbizi
KOHCTPYKUMH (CTeH JIeCTHHYHBIX KJIeTOK, KOJIOHH, np%m?ﬂ%r;”xo};epnem;
CTeH M Neperopofok, MepeKpHTuil, maxrt Jjnpros) Tpedye renenu
OTrHeCTONKOCTH 3JaHUS, BHINOJHEHHe OrHe3allMTH AePEBSHHBIX H J

KOHCTPYKIHUHA.
ﬂHqSe.CIi—PII;)(HMeHeH%Ii HECrOpaeMblx HJIH TPYAHOCTOPaeMblX Omeﬂg:;:;i
MaTepuajoB Ha MyTAX 3BaKyaluwu, 3alOJHeHHe MyCTOT MEKIY Tael-
KOfl M CTEHAMH HECTOpaeMBIMH MaTepuajiaMi, 3aliura rop}oqnxeéOBa_
MepHHIX yTelinTeNell B MOKPHITHAX 3[aHUH B COOTBETCTBHH C TP
HYSIMH HODM.

6. COO?BeTCTBI/Ie MJIOMIAfN MeXKJy TpPOTHBONOXKAPHBIMH CTEHAMH
npefesbHO JONYCTHMbIM BEJHYHHAM IO HOpMaM.

7. CooTBeTCTBHE HPUHSATHIX KaTeropuil TPOU3BOACTB 1O BSprBHEI;I{
1 MOXKapHO# ONaCHOCTU TpeﬁoBaHI/IS{MO HOPMATHBOB, pasmemeHHeHBO-
B 06beMe 3xanust ¢ yuerom tpe6osannit CHulla. OGecneuenue B3p
3al(HTH TTOMeLIeH .

8. YcTpo#icTBO 3BaKyalUHOHHBIX BHIXOMOB M3 JIECTHHUHBIX Kne;g:{(:
WX KOJMUYECTBO, IIHpHHA JecTHuuHbix Mapumefi. Ilupuna aBaKyaHeHm
HBIX KOPHAOPOB, IPOXOMOB # maezpeﬁ. Paccrosanue oT ABepU nozx;em
uau paGouero Mecrta A0 OJHrKafilIero sBaKyallMOHHOTO BHIXOIA.
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HanpassieHdne oTKpbIBaHUA ABepell Ha NyTAX 3BaKyauHH. Pasmese-
Hie KOPHIOPOB Ha OTCEKH HPOTHBOJBIMHBEIMH TEPeropofKaMH

9. YCTpPOHCTBO BBHIXOJOB HAa KPOBJIO 3JAHHUS H3 JMeCTHHUHBIX K/IeToK
¥ TI0 HAapyXHBIM 3BAKYyaUHOHHBIM JIECTHHILAM. YCTPOACTBO HAapYXKHBIX
TNOKAPHBIX JIECTHUIL H OPPaXACHHS KDOBJIH,

10. OrHecTOHKOCTb TEPeropofoK, BBIAE/SIOMHKX BepPTHKAJILHEE
IaxThi HHKECHEPHBIX KOMMYHMKAUM# B 3[aHHH, YCTPOHACTBO B YpOBHE
MeXJy>STaXKHBIX MePeKPHTHH OrHeCTOHKHX Anadparm, 3ajenka orsep-
CTHH B HEPEKPHITHAX HETOPIOUMMH MaTepHalaMH, YCTPOHCTBO Hecropag-
MBIX HJIH TPYAHOCTOPAEMBIX [iBepeil B LIaXTaxX H HKIIAX KOPHIODOB.

11. OraecTo#iKOCTb KOHCTPYKIHH BO3AYXOBOJ0B, KAHAJNOB W BEHTH-
JIAUHOHHBIX KaMep, YCTAHOBKA OTHe3aAepIKHBAIOMNX KNalmaHoB H yCT-
POHCTB B BO3NYXOBOJAAX H TPAHCHOPTHPYIOWIMX TPYBONPOBOLAX 3aun-
Ta OT OTHSI BO3AYXOBOAOB, NPOXOJAIHX TPAH3HTOM Yepes STakH i ue-
pes 1MoXKapoonacHble MOMEUIEHHS. ABTOoMaTHUeCKOe OTK/IOUeHHe 0ob1ie-
o61§’4ef11{0u BEHTUJIANHH NPH NOKApe, KPATHOCTH Bognyxooémeﬂé OCHOB-
HOH H aBapUAHON BEHTHJIAUMH, CO3LAHHE NOCTOSTHHOTO TOANOPA BO3NY-
xa e MeHee 20 TIa B NPOTHBONOKAPHBIX TaMOyP-IIII03aX BsprBoonaZ-
HBIX NMOMelleHUH. PasMenienne BeHTHJISINHOHHOTO 0GOPYAOBaHMS B Ka-
Mepax, TeIIOH30JISIUS BO3AYXOBOLOB, MPHMeHeHHe HeCrOpPaeMbIX Ma-
TEPHAJIOB JIs UIyMOTr/IylleHnusi. ABToMaTHueckas 6i0KHPOBKA BeHTH.If-
TOPOB C TeXHOJOTHYECKHM O00PYIOBAaHHEM.

12. IIOI"I,YCTHMOCTB TOTO W/IH HHOTO BHJA OTOIJIeHHs (TeMIileparypa)
IJIS NaHHOM KaTeropuH MPOH3BOACTBA 1O MOXKAPHOH 6e30MacHOCTH
YCTaHOBKA OTOMHTEJbHBIX NPHOOPOB € IVIaKOll MOBEPXHOCTHIO B nome-
IIEHUSAX ¢ NPOHU3BOLACTBAMY O MOXKapHOU onmacHoctd A, B u B

Tennousonauus Tpy6ONPoOBOIOB, YIJIOTHEHHE OTBEpPCTHI B MecTax

?il( IIPOX0/a Yepes MPOTUBONOXKAPHHIE CTEHH!, MEPETOPOAKH H MepeKpHl-
A.

13. HapyxHbili 1 BHYTPeHHUH MPOTHBONOXKAPHbBIA BOJONPOBOJ, AB-
TOMATHYECKHE YCTAHOBKH MOMXAPOTYIUEHHS H CUCHAJHM3ANMH, CHCTEM
IPOTHBOABIMHOR 3AMHTHI. ,

14. OGecneyeHne He3aIBIMASEMOCTH JECTHHUHLIX KJETOK B KHJIBIX
¥ O6LIECTBEHHBIX 31aHNAX NOBHIIIEHHON 3TaXKHOCTH U B IPOH3BOACTBEH-
HBIX 32HHUAX (IyTeM YCTPOHCTBA MOITAXKHEIX BXOJOB B HHX M3 KODH-
NOPOB Yepes BO3AYILHYIO 30HY IO GaJKOHAM HJH JIOAXKHAM HJIH MOLIO-
pa Bosnyxa He Menee 20 [la ¢ ycTpoficTBOM HecropaeMbix paccedek
MO BBICOTE JIECTHHUYHBIX KJETOK). YCTpPOHCTBO moANOpa BO3AyXa
B IIAXTax AudTOB, yAajeHHe NbLIMA IPH NOKape M3 KOPHAOPOB H IO-
MeIlleHHH N0 OTHeCTOHKHUM KaHanaM (maxram). I'epMerusauuss BepT-
KaJIbHBIX KaHAJOB KOMMYHHKALIU{l ¥ KJIaNaHOB MYCOPONPOBOJAOB, CAMO-
3aKpbiBaHMe JBepeH B NPOTHBOABIMHBIX MEePeropojkax KOpI/;D;OpOB
JIECTHUUHHIX KJIeTOK, o6oco6ieHne Ju(TOBHIX XOJJIOB. ’

15. BuimosneHue MepoNnpHATHI IO CHUKEHHIO NOXKAPHOH ONACHOCTH
TEXHOJIOTHYECKHX IIPOUECCOB NMPOH3BOACTBA, NMPHMeHEHHE U XPaHeHHe
JIB)X u I')K B npenesnax HOpMaTHBHO J0OMyCKaeMbiX KonuyecTB. Hasnu-
uyHe NpelOXPaHUTeNbHHX, OTHENIPErpa uTeNbHEX H JbIXaTeJbHBIX KJia-
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MaHOB W YCTPOHCTB; YCTPOHNCTBO aBAPHHHOTO CIHBA JIBXK u K
W3 almapaTyphl, Hajuuue MOJAAOHOB i GOPTHKOB OKOJIO HEE. KoxTpoasb
3a TemMmepaTypoil M AaBJeHHeM B anfaparax, yCTAHOBKA rasoaHalusa-
TOPOB.

16. COOTBeTCTBHE 3JEKTPONPOBOAOK U Kalbesell, 3/7€KTPOCBETH/b-
HUKOB, 3JEKTPOJBUraTesiel ¥ anmaparypbl xaaccy rnoMeileHui Mo Tpe-
Gopanusim T1YD. PasMelienne HITENCeJbHEX DO3ETOK, BBHIK/IIOYaTE/NeH
1 py6usnbHEKOB. Hamudne 5BaKyalHOHHOTO H aBapuiiHOTO OCBEIIEeHHH,
suakoB Gesonacuoctd no I'OCTy. HomycruMocTh pasMemleHns TpaHc-
dopMaToOpHBIX MOACTAHIUA U PACTPEASINTENBHBIX VCTPOHUCTB B 3[aHUH,
WX BHIE/JCHHE HETODIOYHMH CTeHaMu H meperopoakamu. Hamuuune moJ-
HHe3alUTH 3[aHAA HIH COOPYXKeHHsi, COOTBETCTRUE 30H MOJIHHEIpHEeM -
HUKOB, TOKOOTBOOB H 3a3eMJeHHs HOPMATHBHLIM TpeGOBaHHUSM.

D7 BONPOCH MOCYT OBITh H3MEHEHB K JAOTOIHEHBl C yIeTOM CITELH-
(UKL TPUHHEMAEMOro B JKCIULyaTalHIo 00beKTa. TenepadbHBIA HOAPAX-
uuk 06si3aH NPeACTaBUTb paboueit FOCYJapCTBEHHOH KOMHCCHAM IO
npueMKe 06beKTa B HKCIIYATAUHIO HCTIOAHUTENbHBIC 4epTeRN U LOKY-
MEHTH Ha BbIIOJHEHHBle pafoThl W NPHMEHEHHbie B CTPOHUTEJNLCTBE
MaTepuabl, KOHCTPYKIHH H 000pyLOBAHUE.

TIpescraBuTeNb FOCNOXKHAA30pPA AOMKEH TPOBEPHTD  CJCAYIOULYIO
JOKYMEHTALMIO:

TeXHHUCCKHe TMACNopTa, CepTHOHKATH H ADYTHe HOKYMEHThI, Yy10-
cTOBepAIOlIHe KAadeCcTBO MaTepHasos, feTasjel ¥ KOHCTPYKIHI;

AKTH OCBHAETEJbCTBOBAHHS CKPBITHIX PaboT, axThl TNPOMEXyTOd-
HOHl NPHEMKH OTHE/bHBIX OTBETCTBEHHBIX KOHCTPYKHMH (HeCymHux Me-
TAIUECKHX W 3KeIe300eTOHHEIX KOHCTPYKIMI);

aKTHl HCIBITAHHS YCTPONACTB, 06ecnedyHBAIOIIMX NMOXKAPO- H B3PHIBO-
6€30MacHOCTb, MOJHHE3AUHTY;

aKTHl MHIMBHAYAJbHOTO ONPOCOBAHHS M HCIBITAHHS CMOHTHDOBAH-
HOTO 0GOPYAOBAHUS H TEXHOJOTHUECKHX TPYGONPOROAOB. AKTH HCTIH-
TaHHSI BHYTPEHHHUX CHCTEM XOJIOJHOTO M TOPAYEro pojocHabKeHust, Ka-
HaJM3a1HH, Ta30CHAGKEHHUs], OTOMJIEHUS, BeHTH/IAUNU, HAPYKHOTO BO-
HOCHAOXKeHUd;

AKTHl HCIIBITAHHS BHYTPEHHHX W HAPYIKHBIX 3JEKTPOCETeHl U 3JIeKT-
pPOYCTAHOBOK;

aKThl MCTIBITAHHS YCTPOHCTB TesleOHHU3ANHH, paanodUKaLHH, CUT-
HaJAH3alHM ¥ aBTOMAaTH3ALHH!

JKypHaJbl MPOH3BOACTBA PabOT M aBTOPCKOrO HaA30pa.

B ciyuae OTCYTCTBHSI aKTOB Ha  CKpBITHE pafoThl, COMHEHHs B
MPABUABHOCTH UX BBIIOJHEHHsT MPEJCTABUTENb TOCTOXHAA30PA Bupase
noTpe6oBaTh BCKPHITHS OTHENbHBIX KOHCTPYKUHH ISl IPOBEPKH COOT-
BSTCTBHS BHINOJIHEHHHX paboT Tpe6OBAHHSIM HOPM H HCIOJHHTEILHBIM
yeprexam. TIpy HeO6XOIUMOCTH OH MMEET TaKkxe NpaBo TpeboBaTh
NpOBE/IEHHS NOMOIHATEIbHBIX HCIBITAHMAH 060pyNOBaHHs, YCTAHOBOK
W oT. I

[TpueMka B KCIIYyaTAUHIO CHCTEM NPOTUBOMOKAPHOH ¥ MPOTHBO-
NBIMHON 3aIMThl JOJI)KHA TIPOU3BONHMTHCS DAOOUHMH  KOMACCHAMH

©

B cocTase Hpe,H,CTaBI/ITeJ'Ieﬁ 3aKa3yHKa, MPOCKTHOH, MOHTa}KHOﬁ, NYCKO-
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. €HHOH 3TaXHOCTH), O MycKe MOXKAapHBIX HACOCOB. ’

I1

”pOB:l;)I’Z}OIMierH nposeﬂg)h;m HCIIBITAHUS CJICAYeT MpeAyCcMaTpHBATH
TOJNLKO 3(Q@EKTHBHOCTH CH
CTeMBl  IIPOTHB i
apon p OIOKaPHOH
Hal({j) Cu(‘)b};, ngﬁTﬁaGOTH ABTOMATHKH BKJIIOUEHHS De3epBHBIX nox(agublx
, JSITOPOB, MEPEKJIIOYEHHS Ha i

i : PE3EePBHHIH HMCTOYHHK
CKTPOIHTAHHS NYTEM HCKYCCTBEHHOTO CO3MAHHUSI aBAPUAHBIX CHTYya-

UHHA (OTKJIIOUEHHS OCHOBHO
ro paboTarouero noxapH
or
HOTO JIy4a 3/IeKTPONHTAHHS W T. IL.). prOTO Hacoca, ocios-

OTHISé)::bmoe 3Haqu°He UMeeT IMOJHOTAa NPOBepKH
ppHoc: L:{LPIXCH K TOH HJHM HHOH CHCTeMe [IPOTHBONOXKAPHOH 3aLIUTH
PH IIpHEMKe B 5KCITyaTalHIO aBTOMATHYECKON CHCT '

BCeX BOMNpPOCOB,

COoOTBeTCTBHE (a £
<o GbaKTHIECKON NMOKAYH BEHTHJIAT
pasMellenne BEHTUJSITO
panuyc o6cayKHUBaHHS
rePMETHYHOCTE U OTHECT
HUS;

OTKDHIBAHHE KJANAHOB
HOBKY LIEHTPOGEKHHX (a H
6poc mpiMa;

HpOKJIalIKy 9J]EKTpH'-IeCKH 7 p J1 OHU CHCTEMD
B OTA€NbHBIX OTHECTOUKHUX KaHaJax ujau K0p06aX' ! I
)

YCTAHOBKY KHONOK JAHCTAHIIHOH
HOTO WyCKa MPOTHBO i
MBI (B miKaax moxapHEIX KPaHOB) b RO cere
obGecneueHne Tpe6yeMoro naBjeH
Tax aun¢ToB (He MeHee 20 ITa);
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OPOB MPOEKTHBIM [I0-

POB B CaMOCTOATE/IbHBIX BEHTKAaMepax:

b
LIIaXThl IBLIMOY1aJdeHusi (He Gosee 20 M);
OHKOCTb (He MeHee ] u) maxT ABIMOVIase-

(a He BEHTUIANHOHHBIX 3aCJIOHOK), ycra-
€ OCEeBBIX) BEHTHJSATOPOB, (hakeNbHBIH BbI-

’

H5sl B JIECTHHYHBIX KJeTKax U max-

BBIBOJL CHTHAJOB O paboTe CHCTEMBI Ha JHUCTETYEPCKHH NYHKT;

aKThl Ha OOKATKy BEHTHJISITOPOB H COOTBETCTBHE HMX (PaKTHUECKHX
XapaxkTepUCTHK (/AaB/eHne W Mojaya) NACMHOPTHHM NaHHBIM,

IPOTOKOJIbL U3MEPEHHA CONMPOTHBJIEHHS H3OJALHK JIEKTPONPOBO-
KM M 2JieKTpoOOpyJOBaHHS H Ap.

VcnpiTaHle W NPHEMKa B 9KCIUIyaTalMIO MPOTHUBOABIMHON CHCTEMEL
JLOJIKHBI IIPOH3BOAUTBLCST B COOTBETCTBUH ¢ TPEOOBAHHAMH «Bpemenno#
HHCTPYKUHH IO HaJajKe, PEMOHTY W 3KCIJyaTaldd aBTOMaTHUCCKMX
cHucTeM NPOTHBOABIMHON 3alIUTHl B KHJbIX 31aHHAX HOBBILIEHHOH 3TaXK-
HOCTH».

[Ipu mpueMKe B 3KCIJIyaTalMIO BHYTPEHHEro IPOTHBONOXKAPHOTO
BOJONPOBOAA HeOOX0AUMO HPOBEPHTH:

AKTH HCIIBITAHHUS BOJOIPOBOJHHIX CeTel HAa NPOYHOCTb H INIOTHOCTE;

obecneueHne TpebyeMoro pacxoja BOAHL (HCHbITAHME HA BOLOOTAA-
4y), KoJiblleBaHHE CeTefl, YCTAHOBKY 3alOpHOM apMatypsl Ha BBOJAX
H y OCHOBAHHS CTOSIKOB C YHCJIOM NO2KAPHBEIX KPaHOB Ha HHX 5 u 6ogee;

pasMellleHHe MOXKAPHBIX KPAHOB HAa 3Taxax 3/aHAs € y4eTOM Opo-
HIeHHST KaXJA0H TOUKH IOMelleHHsl B COOTBETCTBHH C TPEOOBAHHAMHU
HODPM, oGecrieyeHne MOXKAPHBIX KPAaHOB NMOXKApPHBIMA pyKaBaMH H CTBO-
JaaMHu;

yeTpoiicTBO U oopMIeHHe WKAa(OB NOKAPHHIX KPAHOB B COOTBET-
crBit ¢ Tpeboanusamu [OCT 12.4.009—75, ycTanOBKY B wKadpax KHO-
MOK AMUCTAHIMOHHOTO MyCKa IOXKapHBEIX HACOCOB;

ofeceuenye NOXapHBIMH HACOCAMH pacueTHOro (Tpefyemoro) pac-
XOja M Hallopa BO[BI, HaJMUHe DE3ePBHBIX IOXKAPHBIX HACOCOB H HX
ABTOMATHUECKYI0 GJIOKHPOBKY B paboTe ¢ OCHOBHBLIMH NOXapPHBIMH Ha-
cOoCaMu, OKPAacKy MOMXKAPHBIX HAaCOCOB B KPACHBI LBeT (TpeboBanne
FOCT 12.4.026—76);

NPaBHIbHOCTb YCTPOHCTBA BOJOBOJOB, BCACHIBAIOWIMX W HANOPHBIX
BOAONPOBOAHEIX JHHHI y MOXKapHHIX HACOCOB (MO KOJbIEBOH cxeMme),
OTKpHIBAHHE 3JEKTPHUECKO 3aJBHKKH Ha OGBOJHOHM JIHHHH y BOIO-
Mepa; .

aBTOMATHUECKUH, AUCTAHIIHOHHEIA U PYYHOH MyCK MOXapHbIX HACO-
COB, 3JIEKTPOINUTAHHE DJIEKTPOABUraTe/edl MOKapPHBIX HACOCOB OT ABYX
He3aBHCHMBIX HCTOYHHKOB;

HajJiuHe cXeMbl [POTHBOMNOXKAPHOIO BOAONPOBOAA H MHCTPYKIHMH
[0 3KCIJyaTaliid HAaCOCHOH CTaHUWH U Ip.

IIpu npueMKe B 9KCIJIYaTalul0o aBTOMATHYECKOH NoXapHOH CHIHAa-
JIU3ALHU CJeyeT NPOBEPHTH:

NPaBHALHOCTb pa3MelleHHsl MOXKapHBIX H3BellaTe/led Ha MOTOJIKE
NOMellleHHHl (PacCTOsHHE MEeXJY HHMH JOJIKHO OblTh He Gojiee, ueM
3TO NPEAYCMOTPEHO TEXHHUECKHMH YCJIOBHSAMH); YCTaHOBKY MOXap-

HHIX H3BellaTeJiel B TPOCTPAHCTBE MEXKAY NOABECHBIM MOTOJIKOM
H TIePEKPBITHEM HJIH MOKPHITHEM, KOJHYECTBO u3BeniaTesnell B OAHOM
Jyde (He MeHee ABYX B OXHOM NOMeUIEHHHU M He 6oJjiee YCTaHOBJEHHOTrO
KOJIHUECTBA TOXKADHHIX H3BellaTesell JUIst JaHHOH CHCTEMB MOXKapHOH
CHrHAJ/MH3allMK); YCTAaHOBKY Ha KaXJoe TIOMellleHHe H Ha Kaxable
10 moxkapHBIX H3BemaTeNell OTBETBHTEbHBIX KOPOGOK;
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COOTBETCTBHE MPOJIOXKEHHBIX 3/IEKTPOIPOBONOK, MHHHMAJIbHO Aony-
CTHMBIX CeYEeHHH XKHJ NPOBOJOB H Kabesielf U THNa NOKApHBIX H3Bela-
TeNedl K/accy 3aluuulaeMbiX NOMENIeHHH Mo «IIpaBusam ycrpoiicrsa
3JIEKTPOYCTAHOBOK>;

pasMenieHne MPHEMHOH CTAHIUH B NOMELICHHH C KpPYTJIOCY TOUHBIM
npeGbIBaHUEM JIIOJeH HJH BHIBOJ CHTHAJA O HoXKape WM HeHCHPAaBHO-
CTH Ha JHCHETYEPCKHH NMYHKT, Pa3AeNbHYIO BHIAAYY CHIHAJNOB OT IO-
KApPHKLIX U3BEIlATeNeH H OXPAHHBIX JaTYUKOB H Jp.

HcnbiTante CHCTeMBI NOXKADHOH CHTHAMM3ALMN CJIelyeT MPOBOJAUTh
B COOTBETCTBUU C TPEGOBAHUAMH «BelOMCTBEHHBIX TeXHHUECKHX yeJo-
BHH HAa MOHTa)X, HCIBITAHHS U Chavy B 3KCIIyaTalHIO YCTaHOBOK
OXPaHHOJ H NOXapHOH curHadusanuu» BMCH 14-73.

Tak e 06CTOATENBHO, C MPOBEAEHHEM HCIBITAHHI Ha 3(pderT mefi-
CTBHS, CEAyeT MPHHHMATb aBTOMATHUECKHEe YCTAHOBKH BOASHOTO, ieH-
HOTO, rasonoro W MOPOIIKOBOTO MOXKapOTYLIEHHS!, HADPYKHBLH IPOTHBO-
HOXKapHHIE BONONPOBOA H IOXKAPHHIE pesepByaphl, CHCTEMBI ONOBele-
HHA JIIOJIeH O moxkKape.,

ITpunareie B skcmiyaraumio cueTeMsl MOXKAPHOH 3alUUTBl JOJ/KHBI
0pOPMIATHLCS TEHMOAPSATINKOM AKTAMH IO dopme Ne 24 rocapxcrpoii-
KOHTPOJS (mpunoxkenne | CTPOHTENbHBIX HODM u npaBua «lIpuemxka
3MaHMI B SKCIUIyaTAUMIO») KO NOLNHCAHHS aKTa paGouelt KoMHCcCHel .

Bce BoisiBieHHBIE HemomeKu CBOJATCA B €JMHBIA NepeueHb, KOTO-
pHIfl mpencrasasercs upeacenartenio paboyed wuim rocyZlapCTBEHHOH
~ ipueMoyYHOH Komuccuu. OH paccMarpuBaer zakJioueHHe paboueli Ko-
MHCCHY O TOTOBHOCTH 06beKTa K NIPHEMKe B IKCHIyaTanHI0, YCTAHABJIH-
BaeT COOTBETCTBHE NMPENbABICHHOIO 06beKTa YTBEPKIEHHOMY TIPOEKTY,
KaueCTBO BEINOJIHEHHBIX PabOT M AAeT UM H B ILeJOM BCeMy 00DBeKTy
oneHky. Ilo BHsAB/IEHHBIM HemoueTaMm NPUHHMAIOTCA pellleHuss 06 HX
YCTpaHEHHH B COTJIACOBAHHBIE CO BCEMH 3aHHTEPECOBAHHBIMH OpraHu3a-
DUAMH cpoKH. [IpeacraBurens FOCHOXHAA30pa, YUaCTBYOIHMA B pabo-
T€ TOCylapCcTBEHHOH KOMHCCHH, 00S3aH AeTaqbHO O3HAKOMHTLCS ¢ Te-
peuyHeM HemO[e/IOK, NPUJIOKEHHBIM K axkty paboueii KOMHCCHH, U TIPO-
BEPHTb HAa MeECTe HX YCTpaHeHHe.

Ecan mpencrasurens FOCIOXHAA30pa YCTAHOBHT, YTO 3alpPOEKTH-
POBaHHAA CHCTEMa NPOTHBONOKADHOH  3aIIHTHI HepaborocnocobHa
HJIM HE YCTDaHeHbl HeIOMeNKH, BIHSIOLINE Ha obecreueHie MOXapHO#H
GesonacHocTn mozelt, MOXapo- u B3PLIBOONACHOCTh OGBEKTA, OH BHpa-
BE H3JIOKHTH TNpe/iCeflaTeNI0 rOCY1aPCTBEHHON MPHEMOYHON KOMHCCHH
CBO€ 0c060e MHEHHe B MHCbMEHHOM (opMe u 0OTKA3aTbCH OT MOANHUCAHNS
akKra,

ART rocynapcTBEHHOH KOMHCCHH NOJIKeH MONMHCHIBATLCS TIPeACTa-
BHTEJIEM T'OCTIOKHA30Pa NPH BHINOJHEHHH BCeX MepP H CHCTEeM HIPOTHBO-
NOXKapPHOH 3aUHTH B NOJHOM 0GbeMe yTBepKAEHHOIO npoexra. Ecau
BEIABJICHHEIE HENIONEJIKH SIBJISIOTCS HE3HAUHTENBHBIME B O6LIeH CHOTOME
Mep NOXapHO# Ge30NaCHOCTH I HMEIOTCS rapaHTHIHEle MHCOMA 06 HX
YCTPAHEHHMH C yKa3aHHEM KOHKPeTHBIX CPOKOB H OTBETCTBEHHDBIX HCHOJ-
HATeNedl (MHCbMa MOJIKHEL GBITh MOMIIHCAHBL PYKOBOJICTBOM CTPOUTEJIb-
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HO# H 3SKCIUIyaTHpyOUlell opraHu3auuid, 3aKasyukoM H Igepelﬁa:;i
npeacefaTeNo rocyAapCcTBeHHOH KOMHCCHH ¥ B coomegcmyBKuJLI)Iro 0 o
raHu3aluIo TOCHOXKHA/A30pa), TO ITH HEJOACIKH MOTYT bsz TR
B 00IyI0 BEIOMOCTb HEJOAEJNOK, NPUJIaraeMylo K akTy rocyaap

HOHOKgrfgﬁngénnncaHm (nu HeMOANHCAHMH) aKTa rocynapcmem;on
KOMMCCHH TI0 IpHeMKe 06beKTa B SKCIIyaTallHo PabOTHHK rozr&g;&gaﬁ:
30pa JOKJAafbIBaeT PalopPTOM PYKOBOIUTENIO TOTO Opra:axor(r){omuccmo
30pa, OT WMEHH KOTOPOro OH OBl BKJIOUEH B IIPHEMOUHY .



3nauenne Tayccosore uHTerpana omnGok (byukuum Kpam

MPUJIO)KEHUS

punoxenne 1
na)

A erfA A
0,00 {  0,0000 0,50
0,02 0,0216 0,52
0,04 | 0,045 0,54
0,06 0,0676 0,56
0,08 0,0901 0,58
0,10 0,1125 0,60
0,12 0,1348 0,62

014 | 01569 | 0,64
C16 | 01790 | 066
0,18 0,2009 0,68
0,20 0,2227 0,70
0,22 0,2443 0,72
0,24 0,2657 0,74
0,26 0,2869 0,76
0,28 0,3079 0,78
030 | 0328 | 0,80
0,32 0,3491 0,82
0,34 0,3694 0,84
0,36 0,3893 0,86
038 | 0400 | 088
0,40 | 04284 0,00
042 | 04475 0,92
0,44 0,4662 0,94
046 | 04847 0,96
048 | 05027 0,08
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erfA

0,5205
0,5379
0,5549
0,5716
0,5879
0,6039
0,6194
0,6346
0,6494
0,6638
0,6778
0,6914
0,7047
0,7175
0,7300
0,7421
0,7538
0,7651
0,7761
0,7867
0,7969
0,8068
0,8163
0,8254
0,8312

erfA A erfA
0,8427 1,50 0,9661
0,8508 1,52 0,9684
0,8586 1,54 0,9706
0,8661 1,66 0,9726
0,8733 1,58 0,9745
0,8802 1,60 0,9763
0,8368 1,62 0,9780
0,8931 1,64 0,9796
0,8991 1,66 0,9811
0,9048 1,68 0,9825
0,9103 1,70 0,9838
0,9155 1,72 0,9850
0,9205 1,74 0,9861
0,9252 1,76 0,9872
0,9297 1,78 0,9882
0,9340 1,80 0,9891
0,9381 1,90 0,9928
0,9419 2,00 0,9953
0,9456 2,10 0,9970
0,9460 2,20 0,9981
0,9523 2,30 0,9989
0,9554 2,40 0,9993
0,9583 2,50 0,9996
0,9611 2,60 0,9998
0,9637 2,70 0,9999

3asucHMOCTb BeaMumH | M A oT kpurepus Bi

Tlpunoxenne 2

Bi 95} Ha A A,
i 9 3 4 5
65
1,5708 47124 —1,2735 0,42
8 02 1,5830 47166 —1,2561 8'332263
0.06 1,6075 47951 —12213 04238
0.1 1.6320 47335 —1,1865 04220
014 1,6547 47419 — 11534 04204
0,18 1,6774 47502 —1,1203 04187
0.22 1,6992 47585 —1,0895 04173
0.26 17203 47668 —1,0612 04162
0.3 17414 47751 —1.0329 04151
0,34 17611 4,7834 —1.0101 04133
0.38 1.7808 47916 —0,9872 04114
e | G| i | Cme ) o
046 1.8182 . —0, 04081
i 1.8366 48158 —0,9246 .
822 1,8539 48238 —0,9072 8383%
0,58 18712 48318 —0,8899 04037
0.62 1,8879 4,8398 —0.8731 04020
0.66 1,9042 4,8477 —0,8568 0.4000
07 1,9203 4,8556 —0.8406 03980
0.74 1,9356 4,8634 —0,8259 03962
078 1,9509 48712 —0.8112 03045
0.82 1,9658 4,8789 —0.7972 08927
0.86 1,0803 4,8866 —0,7941 0,8910
0.9 1,0947 4,8943 —0,7710 03892
0.94 2,0083 49019 —0,7592 0.3880
0.98 2,0220 49094 —0,7474 03867
1,00 2,0288 49132 —0,7415 03801
120 2,0871 49494 —0,6950 77
1.40 2.1454 49856 —0,6485 0, 691
1.6 2,1975 5,0204 —0,6089 0,2527
1’8 29432 5.0537 —0,5762 0, o1
2.0 2.2889 5,0870 —0.,5435 0,3 16
29 2.3223 51162 —0.5216 0’%202
94 2,3556 5,1454 —0,4998 0,3?29
26 2.3890 51745 —0A779 0,31,57
2.8 24993 52037 —0,4561 o,3085
3.0 2.4557 52329 —0.4342 8’3'020
3,2 24786 59571 —0.4191 3020
3.4 25016 52813 —0,4040 8’2889
36 2.5245 5.3056 —0.3889 2889
3.8 2,5475 5.3298 —0.3738 0,2759
40 25704 5.3540 —0.3587 0,2705
4,2 2,5871 5,3741 —0,3483 0,2652
44 2.6037 5,3942 —0,3378 0,2598
46 26204 54142 —0.3274 0,2545
48 2,6370 54343 —0.,3169 0, 545
5.0 26537 5.4544 —0,3065 02 o1
5.2 26663 54711 —0.2990 0,2499
5.4 26788 54878 —0.2916 0,23¢
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Ipononxenne npua. 2

2 3 4 5
5,6 2,6914 5,5045 —0,2841 0,2352
5,8 2,7039 5,5212 —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 5,56798 —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
7,4 2,7810 5,6314 —0,2281 0,1988
7,6 2,7888 5,6433 —0,2232 0,1957
7,8 2,7966 5,6551 —0,2182 0,1926
8,0 2,8044 5,6669 —0,2133 0,1895
82 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 57172 —0,1934 0,1745
9,2 2,8416 5,7259 —0,1900 0,1720
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




544

Xapax'repucmxu B3PHLIBOONACHBIX BeUIECTB

Haumenosanue BelecTs

Xumudeckasa dopmyaa

Tensora Cropauusa

Crenedp pacmu-
peHHS TPOAYKTOB

Hopmanbrag cko-

POCTE ropeHus

KJIx/kr | KXK/T-MOAb ropexns {e) :;gébllfl’ao((\)/iz;,mxg%[c

1 2 3 4 5 6
o- AMuJIeH CH,CH,CH,CH==CH, 45.10° 3156 8 0.426
AMHJIOBRIL CHHDPT, HeHTaHOJ-] CH,(CH,),CH,0H 34677 3056 7,52 —
Amunaterart CH3COOC5H“ 33,6-10° 4374 —
AneruieH C,H, 48150 1254 8 1,57
Anerton CH,COCH, 28472 1653 8,93 —
Densun A-72 (3umnuil) C6,99H13,11 43344 4212 7,74 —
Bensun AH-93 (aernuii) C;0aHis 11 43672 4288 7,79 —
Bensun AM-93 (3umnuuit) CB,mHn.17 42844 4082 7,73 —
Beusun asuanuoHHpl B-70 C7y2,H“,8 44034 4500 7,76 —_
Bensoa C.H, 38520 3009 8,1 0,478
H-Byran CH,(CH,),CH, 45638 2652 7,74 0,379
ByTtuaen CH,CH,CH=CH, 45220 2537 8 0,432
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Ipono/kenne npua. 3

1 2 3 4 5 6
H-DyTuaosei ’ .
Gyf;ZHo,u(-)lbb i cnupr, CH3(CHZ)2CHZOH 33077 2452 7,45 -
Bonopoxn H, 12-108 24,9 7.3 2,67
n-Tekcan CH,(CH,),CH, 44801 3860 8 0.385
H-Tentan CH, (CH,),CH; 44922 4502 7,75 0,424
NvBrnnA CH,=CHCH=CH, 43964 2378 8 0,545
Broemeny 1= Cya04ts 50 43604 7515 7,82 _
gllgz‘?:;oe TOmIHBO C14,51H29,1z 43910 8942 7,83 —
Hnuzonponnn (CH3)2CHCH(CH3)2 — — 3 0.359
Justunosrit agup C,H,0C,H, 33915 2514 8.3 0.498
H306yTan (CH,),CHCH, 45638 2653 8 0.349
H3o6yTunen CH,=C(CH,), 45290 9537 8 0.375
Hsooxran (CH,),CCH,CH(CH,), | 44650 5100 73 0.346
Hsonponunosbiit cuupt (CH,),CHOH 30146 1812 8 0415
Kepocun ocserurenbunii, KO-20 Cys ¢Hae o6 43777 8334 7 83
Kepocun ocserntenbuntii, KO-22 Cio 01Hay 63 43883 6718 731
Kepocun ocserurensusii, KO-25 CyosHar 75 43744 6767 7’81
[IponoJsKeHne npuia. 3
1 2 3 4 5 6
Kcuaoa C,H,(CHy), 40503 4300 7,71 —
Mertau CH, 49867 800 7,5 0,338
MeTHa0BEIT CIHPT, METaHO! CH,OH 24103 778 7,4 0,572
OKHch 3THICHA C,H,O 26114 1150 8,9 0,895
H-TTenran CH, (CH,),CH, 45220 3263 7,9 0,385
[Tponan CH,CH,CH, 46476 2050 7,75 0,455
[ponunen CH,=CHCH, 45638 1920 8,5 0,683
#-T1ponmuJIoBlil CIHPT CH,CH,CH,OH 30523 1835 —
Pactsopuareis M (u-GyTHi- Cy 76H7 15 Oy 19 27992 1662 7,67 —_
anerat-30; 3THJAALETAT-5; 5THJO- ' ' '
sl cnupT-60;  H306YTHAOBBLI
CIHPT-9)
Pactroputeas PMJT (tonyoa- C, sH; 5101 04 27681 1501 7.6 -
10; stunoBmit cnupt-64;  H-Oy- ’ ’ ’
tTuaosLiit  cmupT-10;  STIILE/WIO-
304ib8-16)
Pactsoputens PMJI 218 (u- C, s 50 00,97 32510 2648 7,7 —

Gytuaauerat-9;  sTHIauerat-16;
kensoa-21,5;  Tomyon — 21.5;
sTHAOBHIH  cnupT-16;  H-6yTHIO-
BRI CHHPT-3; BTHALRINO30/bE-
13)




9t

lipogoaxenne npua. 3

1 2 3 4 5 6

Pacrsopuress PMJI 315 (u- C; 06Hs 75 Oy g5 34737 3300 7,73 —_
GyTtunaunerart-18; Kcumoa-25; To- ! ’ '
ayodn-25; u-GyTunoseii cnupr-15;
3THIILENI030JbB-17)

Pacrpoputesnp P-4 (H-6yTha- C;sH; 6,005, 35734 2020 7,64 —
anerat-12; rosnyos-62; aueros- ’ ’ ’
26)

Pactsoputens P-4 (kcunon-15,] Cy ot 504 4y 38388 3312 7,67 —
toayoua-70; aueronld ) ’ B

Pacrsoputens P-5 (&-Gyrui- C,aH s 0,0 33544 2913 7,72 -
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