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YAK 624.073.7

PexoMeHnoBaHbl K M3 aHHIO peiieHHeM Ceknud “Me-
Ta/IdyeCKHe KOHCTpyKuMHY HayuHo-TexHHYeCKoro cosera
UHMUHUCK um. Kyvepenko TI'occTpoa CCCP.

PekoMeHpauuu 1o NPOeKTHPOBAHHIO MEeMODPaHHLIX TO-
KPBITHA Ha NPAMOYroOJILHOM IJIaHe A/l PeKOHCTPYHPYyeMBbIX
3naHuy 4 COOpyXeHHuii, 2-e U3{d., HUCNpapIeHHOE H [ONOJHEH-
Hoe/UHUUCK um, B.A.Kyuepenko.~M., 1989. - 90 c.

Conepxar OCHOBHBIE NOJIOKEHHR HO IPOSKTHPOBAHUIO
H HpHMEHeHHIO MeMOpaHHbEIX HOKPHLITHA ANd PeKOHCTpyHpye-
MbIX 3paHui, [laHbl peKoOMeHOauHH MO MaTepHanamM, H3ro-—
TOBJIGHHIO B MOHTAXy HOKPLITHH, KOHCTPYHPOBAHHIO HPOIeT~
HO#t KOHCTPYKUHH M OmoOpHoro KoHrypa. llpuBenena merons-
K& pacueTa HOKPLITHH HA 3KCINyaTauHoHHbIE H MOHTAXHLE
HarpyskH, [laHel npuMephl pacyeTa.

[ng HHXeHepHO-TeXHHYECKHX PAGOTHHKOB HPOEKTHBIX H
Hay4YHO-HCC/IeOBaTEeNbCKEX OpraHH3aunHi.

Ta6n. 2, un. 51, coacok auT.: 18 HasB.

© LHWHUCK um, B.A.Kyuyepenko, 1989



[MPEAXWCJ/IOBUE

PekoHcTpyknus M TexHH4YeCKoe NepeBoopyxeHue nAei-
CTBYIOMHX OpeANpPHETHR BO MHOI'MX Cllydyasx CONPSXEeHbl c
3aMeHOlf HeCymHX KOHCTPYKNHUN NOKPHTHAA OpOMBILIEHHBIX
apnannit, HeobxomHMoOCTL Takolf 3aMeHbl Bbi3paHa Kak HC -
yeprnaHdeM aMoOpTH3auMOHHbIX CPOKOB, TAK H H3MEHEeHHeM
TeXHOJION'MHM NpOHM3BOACTBA M COOTBETCTBEHHO Harpy3oK Ha
NOKpbiTHE, PeKOHCTPYKUHS NPOMBILIJIEHHBIX 30&HHH, BKIOYa-
omas 3aMeHy CymeCTBYIOWMX HOOKDLITHH, OObIY4HO NPUBOAHMT K
ANYTENbHBIM OCTaHOBKAM INPOM3BOACTBA, YTO OTpaxaeTcCd Ha
OCHOBHOH pefTeNnbHOCTH NpeanpdHdTH#, B HayyHO-UCCIeAOBa~
TenbCkUx HHCTHTyTax [occrpoa CCCP paspaGoraHbl H HC-
cnepopadbl MeMOpaHHble KOHCTPYKIHH HOKPBITHH Ha OpAMO-—
yrOnLHOM INIaHe, NO3BONgdioude I[IPOH3BOAUTH 3aMeHy yCTa-
peBIUHX IIOKPBLITHH B page cliysaep 6e3 OCTaHOBKH IPOU3BOO~
CThHa.

MeM6paHHbie CHCTeMbl IOPeACT aBifIOT Co60d NpPOCTpaH-
CTBEHHYIO KOHCTPYKUHIO U3 TOHKOro MeTalId4ecKoro JHCTa,
3akpemyieHHOro Ha xoHType, OCHOBHBIMH IpeHMylE€CTBAMH
MeMOpaHHBIX KOHCTDYKUHU gBASIOTCHA: CHHXEHHMe pacxoma Ma-
TepHajJloB 3a CHYeT NPOCTPAHCTBEHHOI paGoThl TOHKOr O JIHCTAa
Ha pacTaXxeHMe H COBMeIeHds B OAHOM MartepHane HeCyHUx
H orpaxpaiom¥x (QyHKnHUl, yMeHblU€eHHE TPYAOEMKOCTH H CTO-
HMOCTH HX HS3rOTOBJ/IEHHSI H MOHTA&xa, COKpamehHe CpOKOB
CTpOoUTeNbCTBA, 6iarogaps [OpHEMEeHeHHIO GOoNbiliepasMe pHBIX
PYJOHHPpYyeMBbIX MONOTHHL 3aBOACKONO H3rOTOB/ICHHS, cy-
HMEeCTBeHHOoe ofjeruyeHde COOGCTBEHHOro BeCa NOKPhLITHH, OT—
HOCHTeJIbHAd NpPOCTOTa HX MOHTaXa, BO3MOXHOCTb HOepeKphbi-
TU 3HAYUTEJbLHBIX NpPOJIEeTOB 63 NpOMEeXyTO4HbIX onop,
MeM6pattble DOKDPHITHE HMeEIOT AONOJHHUTElIbHble NpedMyme —
cTsa Oepen TpagUu¥MOHHBIMU KOHCTPYKUHSMH B Cilydadx Opo-
BeJeHHsl PeKOHCTPYKUHH B CTECHEHHBIX YyC/IOBUAX CymecCTBy-
omero NpoH3BOACTBA.

Ona onHOSTaxHBIX INPOM3BOACTBEHHBIX 34AHUN, B TOM
4yuce NpH HX PEKOHCTPYKUHH, MOI'yT OGbITh MCIIONb3OBAaHbI
pa3nHYHble KOHCTPYKTHBHbIe peeHHs MeMOpaHHbIX NOKPBLITHM
Ha NpAMOYrolbHOM IyIaHe: NpOBHCapmH4e O6O0/OYKH C INIOC~
KHMM OIIOPHBIM KOHT)POM, UHIAHAPUYECKHE OBONOYKH, 05O0M0U~

3



kE B popme rmnepGondueckoro mnapaconouna. B Pexomenpa—
LUHAX PACCMOTPEeHbl MOKPBITAA C IJIOCKHM ONOPHBEIM KOHTypOM
HauGonee npocrbie B H3rOTOBISHUH M MOHTAaXe U, B 6OAb -
HWHAMCTBE Cly4daeB, Haubolee paudoHaIbHLIe C TOYKH 3peHHH
pa6oThl OpONeTHOR KOHCTPYKNUM H ONODHOrO KOHTypa.

HacToamue pexomeHpmanmuu cocTaBieHbl B [JONOIHEHHe
rnapsi CHall [1-23-81* “HopMmu npoektapopanusg. CranbHbe
KOHCTPYKUHH” H OpeAHA3HAYeHL! A8 MCNONbL3OBAaHHS npu
NPOEKTHPOBAHHH MeTAaNIEYeCKHX MeMOGpaHHBIX NOKDHITHE Ha
IpEMOYI'O/IbHOM INIAHE [/ DPEeKOHCTpyHpyeMhbIx o6beKkToB,Pe-
KOMEHOAUHM MOryT 6HTh TaKXe HCIOIb3OBAHBLI IIPH NpOEK -—
THUPOBAHHH BHOBb CTPOSIWHUXCHA NOKPHLITHH,

IIpy cocTapneHud pexoMeHpauHi HCHOOIBL3OBaHbl H 0606-
IeHBl pe3yabTarbl KOHCTPYKTHABHEIX pa3pa6oTOK, OOBITHOIO
NpOeKTHPOBAHUS, IKCIePEMEeHTaIbHO~T€OpPEeTHYECKHX HCCile -
nopauu i, ppnonHenseix B UHMHUCK mM.KyyepeHko u apyrux
Hay4YHO-HCC/Ie[]OBATE/ILCKHX H HNPOEKTHbIX MHCTHTYTAX CTpa-
#ot ( HHUWXB, HHUHIIpoexTcTanbKOHCTPYyKUUS HM. MenbHHA -
xoba, Jlen3HHHII, Jleullpomcrponnpoext, YxkpHHHIICK u
ap.).

PexoMeHpaundd paspaGoTannl B OTAeNe IPOYHOCTH H
HOBBIX popM Meramndyeckux koHcrpykudsi UHHUHUCK um. Ky-
yepeHKo KaHn.TexH.Hayk EpemeepbiM [LI. u uux. Ipucax -
HbiM B.B. mog pykoBoaCTBOM 3a&C/HyXEHHOr O nedTeils Haykd
u TexHdikd PCPCP n-pa TexH.Hayk mpog. Tpopamoa B.HU.

3aMeuyaHusg M INpeajOXeHHs [0 cCooepxaHuio PexoMes -
pauniyt mpocum Hanpaengts B UWHUHMCK um.Kyyepesko oo
anpecy: 109389, Mocxsa XX-389, 2-a Mucruryrckas ya., 8.



1. OCHOBHoE [OJ/IOXEHHU A

1.1. Hactogmue pexomMeHpauud npepHasHadeHbI ang
IPOEKTHPOBAHUS META&/NIAYeCKAX MeMOpaHHBbIX HMOKPhITHE C
INIOCKAM NPSMOYT OIbHBIM KOHTYPOM [UIS PEKOHCTPyHpyeMbIX
OGBEKTOB KAK OTAENbHO CTOSNHX, TaK H C yKpyOHeHHOR
CeTKOH KOJNIOHH /i NpOMBINNI€ HHOrO, I'PaXAaHCKOoro d celb—
CKOX039HCTBEHHOrO CTPOHTENLCTBA ( IPOH3BOACTBEHHLIE NIO-—
MemeH:dda, OoGOpyAOBAHHBI®E MOCTOBBIMH KpaHaMHd H/I4 HaNoOlb-—
HbIM TPaHCHOOPTOM, rapaxH, CK/jaabl, CIOPTHBEO-3pe/HiHble
H BEICTABOYHbIE 3a&/bl, KPHIThle PLIHKM, MAaras3dHbl, OBOLIE —
XpaHEMIdma H T.n.). PexoMeHpauud MOryT 6biTh KCIONBL3O -
BAHL! DK NPOEKTHPOBAHHH MeMOGpaHHbLIX HOKPLITHA  BHOBBb
CTPOANMXCH 3MaHHH HA NpdMOYrojlbHOM mjaHe,

1.2, lipoexTuposaHue 3/1eME@HTOB MeMGpAHHBIX KOHCT -
DYKLHE OCymecTBiasseTCd B COOTBETCTBHH ¢ raasamu CHuIl
0-23-81% ”Craasusie koHcTpykumi ®, CHull 2.03.01-84 "Be-
TOHHBIe U XKelle306eTOHHble KOHCTPYKUHHU” C ydyeTOM HACTOS-
wux PekomeHnpauni.

iTpun npoekTHpPOBaHHM [OJLKHBI COGIOAATHECH TpeboBa-—
aug CHull 2,03,11-85 "3amHTa CTpPOUTENbHBIX KOHCTPYKL it
OT KOppo3uu®,

Ilpg mpoekTHpOBAHAH MEMGPAHHBIX KOHCTPYKIH M, HAXO—
AAMAXCA B OCOGBIX yClnOBHIX 3Kcmayarauus (Ha mpocanod -
HLIX FpyHTax H noapa6GaTblBaeMbiX TepPPHTOpPHEX, B paffioHax
Kpafinero Cepepa, B pafioHax C pacyeTHO# CeHCMHYHOCTBIO
7 GannoB H Gonee M T.a.), HaIEXHT YUYATBHIBATh CHEUH&lb-—
Hble peKOMeHpaamuH,

1.3. MeM6panHbie KOHCTPYKUUH peKOMeHayeTCs HpH —
MEHATb NpH DPEeKOHCTPYKIHMH B3aMeH yCTapeBlUMX HOOKPHITHR B
cilenylomux caydasdx:

— QNS OOKPBLITHHE OQHOrO M4 HEeCKOJbKHMX 3JaHHH 6e3
OliupaHHd HA CymeCTBYylomHe BHyTpPeHHHe OIOpHl C IpoileTa-
MH oT 40 no 100 M Opu OTHOmMEHHH CTOPOH 3] AaHHS ao
1:1,5. [lpy Heo6x0pMMOCTH yCTPOHCTBA NOKPLITHH A/ NpPO-
TSXKeHHbIX IO OJ/He 34aHHi UX ClleiyeT pa3fuBaTb Ha OT-
penbHble CEeKUHMH C OTHOWEeHHeM CTOpPOH'He 6oJjee 1:1,5 B cay-
yae, eC/iH AONyCTHMAa yCTAHOBKA HOBbIX BHYTPeHHHUX ONOD;



- B IepByK ouepenb,Alls PEeKOHCTpyHpyeMbix 3AaHHH C
MeTalllIM4eCKUMHU U [epeBAHHBIMM KOHCTPYKUHMAMH HOKPBITHH
H,BO BTOpPYyK oOuepenb,nlld 34aHHi C MOKPHITHAMH H3 Xele-
306eTOHHBIX KOHCTPYKLUHIH, IPpM4 PEKOHCTPYKIHH KOTOPLIX BO3-
MOXHa YacTHyHasg OCTAHOBKA& INPOU3BONCTBA;

- B 3papufx, obopynopaHHBIX KpPaHaMH, B KOTOPBIX Cy-
IMCCTByOWAEe BHyTPeHHUE KOJOHHB MOI'yT GbITh MCIO/IL3OBa-
HbBl B KadYeCTBE KPAHOBOH acTakagbl, YTO TpebyeT OONOJHU=—
TellLHOr'0 OGOCHOBAaHHMS, TAK Kak IOoCJ/le AeMOHTaxa CymecCT-
ByloImlel NPOJETHON KOHCTPYKIHH H3MEHHAIOTCHA yClIOBUS pa-
6OTBl KOJIOHH;

- B BECKpPAHOBBIX 3[aHUAX M 3naHuaXx 6e3 HOoaABEeCHOro
NOoAbEeMHO-TPAHCIOPTHOr0 O60pyAOBa&HHUdA, B KOTOPBIX CylleCT—
BylollMe BHYTpPeHHHME KOJIOHHEl MOr'yT ObTb OAEMOHTH-
poOBaHkI,

a) , T . B)

—-———t —————— - e -
e e I A R
b= e e~ — ! L I
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Puc.1. CxeMbl MeMGpaHHBIX HOKPBITH) PEKOHCTDYHpyeMbIX
06BbEeKTOB

a — [/ad OmHOro 3naHdg; 6 - AIg HEeCKONbKHEX 3[aHUH

1.4. lpy sameHe mokpeITHE MeMGpPaAHHON  O6GONOYKOH
PeKOHCTPYHpyeMOe 3naHue NepekpbiBaeTCsd OQHHM Ipo/eToM
(pic.1,a) 6es nmpomexyrounmx omop. OnHOM 060MOYKOH MO-
r'yT 6bITb IepPeKpbIThl Cpasdy HEeCKONbKO MEJKHX 3naHdH
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(pdc.l,G). Lng pekOHCTpyHpyeMOro MHOrONpPONETHOrO 3fa-
HAY CymecTBylomag CeTKa KOIOHH MOXeT ObiTh COXpaHeHa C
yCTAQHOBKO B KaxaoO# AvYeiike HOBOro MeMOpAHHOI'O NMOKPHI —
Tdg, ONepToro Io 4eThipeM yriaM Ha KOJOHHB, BoaMoxhHa

3aMeHa HOKPBITHE C yKpyOHeHHEeM CyuleCTBYIOmHEX
nponeToB, B mocnenHHX AByX Cliy4yagx DPEeKOHCTPYKIHMS CO -
npspkeHa C 4aCTHYHOR OCTAaHOBKON NpPOH3BOACTBA,

1.5. MeM6paHHble DOKPHITHS BHOBb BO3BOAHMBIX O6LEK-—
TOB peKOMeHAyeTCd NPHUMEHATb KaK AJd OTACNbHO CTOSUIHX
apaHuft oponetroM Ao 100 M, Tak M Oag 3paHUY C yKPyNHEH-
HO# CeTKON KO/IOHH NponeToM 24:~36 M, NIpPHE COOTHOIEHHH
CTOpPOH OpaMoOyronbHoro miaesa go 1:1,5.

MeM6paHHble NOKPBITHE OTAE/NBHO CTOSMHUX 30 aHd i
OmMpAalOTCH IO HepdMeTpy Ha KOJOHHBI, yCTaHapilUBaeMble C
waroM B Hax 12 M.

MeM6paHHble HOKPBITHR 34&HHHE C yKPYNHeHHOH CeTKOM
KOOHH MOP'yT ONHpaThCd TONbKO B yriax (puc.2,a), uam c
yCTAHOBKOH OONMOMBHUTENLHEIX KOJOHH HO NPOAONbLHBIM  OCHAM
apnauus (puc. 2,6).

T__ __7_ —__T—_._*T &T'+—+-?~+—+~T«+»+wT
*r'— 4--+ 4 ++++++++++

| . ! ' |
+——l— —+———~L «l»++-:»++—~1»+-+—4-

Puc.2. CxemMa MeM6paHHbIX MOKPLITHi 30aHUi C yKpylNHEH-
HO/t CeTKON KOJIOHH

a - C paclo/loKeHHeM KOJIOHE B yriax cekun#; 6 - c po-
NOMHATENLHLIMA KOMOHHAMH IO NPOAOAbHBIM OCAM 3aaHUd

1.8. MeM6paHHble TOKPLITUS NPOEKTHUPYIOT C BHyTpeH-
HAM popooTsoaoM. [l/1g aTOro B UeHTpanbHON 4YaCTHU MOKpPbl-
THST HeOOXOAMMO IpeAyCMaTpUBaTh YCTAHOBKY BOAOCTOYHBIX
BODPOHOK M NoOABeWHMBaeMbIX K MeM6paHe Tpy6 ang oOTBOAA

7



CAMOTEKOM [OXAeBhIX M Tanbix BOA., B pacueTax He cneny-
eT mpeAyCMATpUBATb OYMCTKY LOKPHITHS OT CHera.

1.7. MemMm6panlble DOKPBITHS NPOEKTHPYOT C  y4eTOM
KoMOnexkca rpeGopaHHll K OrpaxAeHHSM IO THAPO- H TeIyio-
H301904MH¥, BOAOOTBOAY, YCTPOHCTBY pa3/d9HbIX HPOXOAOK 4Ye-—
pe3 mOoKpbiTHE, (OHApHBIX H OPYrdHX OpPOEMOB H OTBEpPCTHI.

Brifop KOHCTPYKTHBHBIX pelieHHi AOMKEeH NPOHU3BOAHTH~

CH Ha OCHOBE TeXHMKO-3KOHOMHYECKOro aHan4dsa BapBaHTOB
c yueroM m.u. 1.3 ® 1.4 ob6mux nomoxenui CHrll n-23-81%
H ONTHMH3ANHKH INpHBEACHHBIX 3a4TpPaT Ha HPONeTHY!0 KOHCT-
PYKLKIO, ONOpPHBbIY KOHTYp, HOAAEePXHBaloWH4e 3JIeMEeHThl, 3K-
cunyaTailHio 30aHHd, & TaKXe CPOKOB CTpPOHTENLCTB&  [pH
obecneyeHHd 6e30CTAHOBOYHOH pPaGOThl OCHOBHOIO IDPOU3BOA-
CTBa pPeKOHCTPydpyeMoro oGmnexTa,

2. PEKOMEHAAULUWMA 10 KOHCTPYWUPOBAHHUIO

2.1. YneMeHTaMH OOKDPLITHS dBAGIOTCS MeM6paHHas
opojleTHAd KOHCTPYKUHS H HapyXHbli ONOPHHIH KOHTyYp
(puc.3). lMponeTHas xOHCTpyKu4s, paGoralomad Ha ABYXOC—

Puc.3. Cxema MeM6panHOro HOKPbITHS
1 - mMeMm6paHa; 2 -~ OHOpHbI# KOHTYp; 3 — BYThHl ; 4~ CTORAKH
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Hoe pacTdXxeHHe H CoBMeumalomas HeCymHe H orpaxpaiouie
GyHKUMH, BBHINONHAETCH H3 TOHKONHCTOBBIX METa&INd1eCKHX
nonorHum, HapyxHbI 3aMKHyTHI# ONOpPHbI# KOHTYpP, K KOTO=-
poMy KpemHTCf MeM6paHa, BOCUDHHHEMAIOW Y} LeNHble yCHIHS
C MpoNeTHO# KOHCTPYKUHH, BLIIONHSETCH Kene306eTOHHLIM
unu MeTtannayeckuM. OnopHbIH KOHTYp yCTaHap/lUBaeTCd Ha
HoKenexauwde KOHCTPYKUHH — KONOHHBI, CTeHm [ 1 7.

[IponeTrhaa KOHCTpPpYKULH A

2.2. MeM6paHHble O6O/IO4YKH BHIMONHAIOTCH H3 OTACAb-—
H5IX TOHKO/IHCTOBBIX NMOMOTHHM, O6beAMHAEMBIX HA MOHTAaxe
B CIJIOWHYIO NPOCTpaHCTBeHHyl0 cHcTeMy. [lopepxHocTH Me-
TannM4yeCKUX MeM6paH OOmKHbl 6biTh 3amMII€Hbl OT arMoC—
¢epHOli B KOHTAKTHOH KOoppoaud corisacHo tpeGopanuii CHull
2.03.11-85 ”3ameETa CTPOUTENBHBIX KOHCTPYKIHA OT KOpPpPO-
3u4” ¥ Opyrax HOPMATHUBHBIX NOKyMEeHTOB.

2.3. IlponeTHas KOHCTPyKUHMS MeMOGpPaHHBIX  HOKPLITHH
AO/MXKHA BBIOOMHATHLCH H3 HOMOTHHIl MaKCHMalbHO# mWiIomanu
(c yueTOoM yCIOBHi H3rOTOB/ICHHS, HEPEBO3KH H MOHTAaxa),
HoCTaBAfEMbIX Ha MOHTAXHYIO Iulomanky B pynoHax. [Iponer-
Haa KOHCTPYKUME MOXeT 6biTh HepBOHaYAIBLHO IIIOCKOH HIH
C HayanbHOM CTpenoit NMpoBHCA,

2.4. IleppoHayanbHO WIOCKHe MeMOpaHHble MNOk »oITHS,
cofupaeMble Ha mogMocTtax (m. 44) MM, Q9 BHOBb CTpoOd-—
HHMXCH 34aHH}, HA CINIAHHUPOBAHHOH rmomam(e (n. 4. 5) noc-
/ie pacKpyxaJlHBaHHdg HAX OogbeMa NPOBHCAIT Noa AedCTBH-
eM cof6CTBeHHoOro seca, ®opma ofpasayome ics npd 3aToOM
IIOBEePXHOCTH H CcTpeia IpoBHCAa HNOKPLITHSA 3apicdaT OT paaa
paxTOopoB:

— H36BITOYHON MNOmAaAH NMOBEPXHOCTH MeMG6paHbl, BO3-
HAKameH} H3-3a CBAPOYHBIX AedopMandii, HadyalbHBIX [OrH —
feii, oCTABUIUXCH NOC/e NPABKU JIACTOB HM/IA PYJIOHOB, OoCTa -~
TOYHBIX AedopMauHii, NOABIAIOMHMXCA B pe3ylbTarTe CBOPAaYH-
Bpadugd 4 pa3spopaydBaHHs pynoHa H T.H,,

- ynpyrux pebopmauuit MeM6GpaHkhl;

- OooaT/MBOCTH ONOPHOrO KOHTypa.

Crpena npopuca NeppoHayYalbHO IJIOCKOro MOKPLITUA  TOCIe
pPacK pyx aliBaHis MOXeT AOCTHraTh OTHOCUTEJLHO GO/bIUIAX
BeMYMH, 4TO OTPaxaeTcsg Ha HallpsKellHo-AehOopMHUPOBAH —
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HOM COCTOSHHMM KOHCTDYKIHM M AONXKHO YYHTBHIBATHLCSH npH
pacuete, PekoMenayercs pang aToro cinyyas HauanbHYIO
cTpeily NPOBHCAa B pacyeTax NpdHMMAaThL He MeHee /60 mnpo-
IeTa.

2.5. TokphiTUg ¢ 3anansoii crpenoit nposuca (n.4.4 )
co6upailoTCsa Ha NpeaBapUTeILHO CMOHTHPOBAHHO# OpTOro -
HanbHOi CHCTeMe BHCHYHX BCHOMOr aTebHBIX 3/IeMEeHTOB
(“mocrenn”).

FeomeTpus sneMeHTOB ”“mocTeNd” olpefenseT Hayalb-
Hylo GOpMy IOBEPXHOCTH MeMGpaHHO#i OOGONOYKH M AOMXKHAa
COOTBETCTBOBATL NPOEKTHOMH, YTO PEKOMEHOyeTCs JOCTH -
raTh perylupoBKON ANMHBI 3IE€MEHTOB “HocTtenud”,

B cnyudae, ecnd sneMeHTh “mocTend” ofilagaloT Ma-
JIOjf M3rd6HOM XKECTKOCTBIO, TO UX OYepTaHHe NoJy4yaeTcs
pacyeToM C y4yeTOM HOQAT/IMBOCTH KOHTypa BHCH4YEH CHCTe-
Mbi, COCTOfllle# M3 MOHTAXHBIX INIE€MEHTOB, Ha BO3AeHCTBHUE
Harpy3ok, NpHKI&aQbiBAEMbIX K HOKPBITHIO A0 O6beAHHEHHS
OTa€e/lbHbIX HONOTHUIl B CINIOWHYIO OOGONIOUYKY (m. 5.22).

Havanbhuylo ¢popMy HOBEpPXHOCTH OGONOYKH, HE COOTBET-
CTByRU YO pacilpefe/leHHI0 MOHT&XHBIX Harpy3okK, MOXHO IO-—
JIYMUTh 34 CHYEeT UITMOHOH XECTKOCTH PJIEME@HTOB "IOCTenH*,
M4 MCHONbL3ys LpeNBapHTe/bHO HallpgXkeHHble BaHTOBbIE ¢ep-
Mbi,

2.8. PexomMmeHnyercsa HaudanbHYIO ¢OpMYy IOBEPXHOCTH
NOKPBLITHY NpPHHEMATL IO ¢opmyne

h h
z=§°(1—§;)(1--§,;), ()

rae 0. % b - DOMOBHHBI CTODOH HPAMOYrONBLHOrO IVIaHA
nokphiTes; f, - HauanpHas CTpeia NPOBHCA B NEHTpe MO-
KpBITHS; 7 W Y - Texymue koopauHaTs (pac. 4).

[lokasatenr cTeneHu N MeHseTcd OT 2 OO0 4 M 3a-
3ACHT OT CHocoBa MOHTaxa, 1Ipy HapeCHOM MeToge MOHT&-
Ka 3HayeHHe W pekOMeHAyeTCH NPUHAMATb pAaBHBIM 2.
(lpy MoHTaxe Ha HOAMOCTSX H/E YPOBHE 3eM/4 OepPBOHA —
yajbHO NIJOCKOH MeMOpaHbl HOKasaTellb CTeNeHH

cnepyeT NpuHEMAaTb paBHEIM 4. PopMa HavanbHOH
reoMeTpui TMOBEPXHOCTH HOKphiTHa (3HaueHue oK asarend

10



Puc.4. N'eomerpua mopepxHOCTH OGO/IOYKHK

cTemeHu M ) Mamo oTpaxaeTcd Ha pe3ynbTaTax pacuera,
KOTOpPble 38BUCHAT, B OCHOBHOM, OT Be/HYdHbl HayalbHO}
CTpelbl IpoBHCA,

2.7. ®opMoobGpazopaHue OGOINOYKM HOA Harpy3koi,oco-
6eHHO B Clydae IepBOHA4YalbHO INIOCKOH CHCTeMbl, NPUBOAKT
K O0pa3’opaHHio B yryiax NOKPBITHA CK/Ia4O0K, HampaB/le€HHbIX
BAONL €ro adarosarei. Anusa cknanok poctdraer 1/10 pas-
Mepa AHaroHand, a HX BBICOTa 34BHCHUT OT CTelNeHd IepBo —
HayanbHOK "PBIXJIOCTUY CHCTEMBI H IMOAATAHBOCTH ONOPHOI'O
koHTypa., [logBnenue cknafok, XOTd U NPUBOAMT K HEKOTO -
pOMy MeCTHOMYy IlepepaclpefeleHHI0 yCUndit B mMeMOpaHe,on-
HaKO He CHMXaeT ofmeit HeCymeit CIIOCOGHOCTH cUCTeMbl. B
TO Xe BpeMsl, HalMuyhe CK/JaHOK MOXET NPUBEeCTH K yXyAlle-
HHW 2KCINlyaTauUMOHHBIX CBOKCTB NOKPHEITHH, B YaCTHOCTH, K
HAPYWEHHIO I'HAPOU3OIAUMOHHOrO KOoBpa. B CBA3M C 39THM
peKkoMeHnyeTCsa GoNnbuKe CKIaakd B MeMOpuHe ypandTh My -
TeM HMX pa3spe3kd U BhIIpapjeHHd, C Hocaeaylowe i ycra -
HOBKOi Hak/laaoK H OGBapkKoil UX IO KOHTYpPY.

2.8. B nponeTHylo KOHCTPYKIHUIO ME@MGPAHHbIX MOKPbl —
TMH C 3amaHHoOi cTpenoit npopuca (m. 2.5) BKIlOyalOTCH
BCIIOMOr aTe/bHble 3/JIeMeHThl BHUCHYei "IoCTenHn”, KOTopblie
COCTOSIT U3 HANpPAaBNLIOM KX H IOIepedyHbIX anemenros ( pic5a),

11
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Puc.5. MouTaxHbi#f InaH OOKpPBITAS
a - Opd MOHTaxe MOKPbLITHS HaBeCHbIM MeTOAOM IO
fiocrenu”, 6 - Opd MOHT&Xe HOKPLITAS Ha MOA-
MOCTHX HIH Ha 3emie
1 - MeMmGpaHa; 2 - ONOPHEI! KOHTYpP; 3 ~ BYTH;
4 - Hampasadiomie 3JeMeHThl *“mocTea#”; § - Ho-
nepeyHble 3JeMeHTH “HocTend”; 6 - OONONHHATE/b-
Hble QHaArOHANbHbIE€ 3J€MEeHTh!

[lpu MoHTAXe NOKDPBHITHE Ha NOAMOCTSX M4 BHH3Yy Ha
ClIaHHPOBAHHON IyIOmANKEe 3JIeMeHTh “noCcTenu” He Tpeby-
orca (puc. 5,6).

Hanpapngiomue pacnonaraioTcss BAOAb MeMOpPAHHBIX MO~
JOTHHI WIArOM PABHBIM HX WHpHHe, ECHE WHMpHHA DOMOTHHE -
ma Goiee B M, HampapidiOUIHe peKOMeHAyeTCd yCTAHABIH -
BATH LIArOM pAapBHbIM MOJAOBHHE WHPUHB MeMGPaHHOro IO -
notHuma. llar HampaBnglomHX BeoGXOQHMO yBS3HIBATH c
WAaroM OCHOBHEIX KO/JOHH M pasMepoM CGOpDHBIX 3/I€MEeHTOB
onopHoro xoHrypa. [lonepeuHnie ajeMeHTH “HnocTenud”, o6be-
QHHSIOMHEe OTAe/bHble Halpap/ldioulHe B IPOCTPaHCTBEHHYIO
CHCTEeMy, DeKOMeHAyeTCH yCTaHaBjiupBaTrb C waroMm 3+6 M.

Hanpapnsiomue 4 nonepeqyHble 3/71€MEHThl PEKOMEHAy-
eTCH BbIIOJHATL MeTa/lVIlueCKUMMHU U3 Uuoaochl wupHaoi 300:

500 MM ¥ paMHOM Ha npodeT,

B oraenbHpix chayuyasx lonepedHbie 3J1eMEeHTbl
BBUIOJHAKTCH M3 THYTbIX ung  NpOKaTHbIX npo -
puneir. Ilpm aToM MaKCuMalpHLIE  Nporu monepey-

12



Puc.8. Ysen compsxeHHUS 3/leMeHTOB “HocTenH”’
1 - Hanpapagiomu# S/MeMeHT “HOCTeNnH”; 2 - OomepeuHnft
a7eMeHT “HoCTens”; 3 -~ Haknanka; 4 - MOHTaXHBLIA GoaT

HOI'O 3/1eMeHTa OT MEeCTHO# Harpyskd OT COGCTBEHHOr O Be-
ca monoTHUma MeM6paHnl He pomxeH mpesnimars 1/200 ero
mponeTa., PexoMeHayeTCs KpeluleHHe HX K HalpAaBiASIOmMHEM
KOHCTDYHpPOBATh TaKEM o6pa3oM, 4ToOGb OGeCme4HTb paGoTy
HomepedHLIX 3/ME€MEETOB O HepaapeaHo# cxeme (puc. 8).

Pexkomennyerca B cucremy sneMeHTOB“nOCTENH BKIIO-
9aTh AONONHHTENbHbIE NHArOHA/lbLHblE CTEPXHH, PacnoioxeH-
gble no mepumerpy (puc. B,a), obpasylomHe  3aMEHYTYIO
CKBO3HYI0O paMy Qs CHH)XeHHs H3rubGaiomux MOMEeHTOB B
KOHType Ha cTanui MoHTaxa (m. 5.22).

KoHCTpyKuHS yanoB DpUKpelleHHs HaIpAaBASIOmHEX K
KOHTypy AOMXHA ofecHe4ydBaTb BO3MOXHOCTb PHXTOBKH F@O-
MeTpuH "HoCTeNd”, ompenengiome# BaualbHyl0 TI€OMETDHIO

13



OOBEPXHOCTH MeMOGpaHHOro NokphiTHd., [Ang atoro Ha oa-
HOM M3 KOHIOB HaNpapidiOmMHEX DPEKOMeHAyeTCsd yCTaHAaB/IH —
BAThL XBOCTOBHK, HOATS)KKOY KOTOpPOroO K ynopaM Ha KOH -
Type of6ecneuydBaeTCS peryildpoBKa AJMHBI HalpapagIoumHX
Bo Bpema MoHTaxa (puc, 7). [Lpyro#i xoHen Hampapisiomux
KpeOHTCH K KOHTypy XxecTko (puc, 8). Takxe XeCTKO Kpe-
ngTCs NomepeyHble 3jJeMeHThl “mocredn”,

Mnomeans ceueHus HaNpapngaoUBX PeKOMEHAyeTCSH BKIO-
4yaTh B pa6oTy Npo/leTHOH KOHCTPYKLMH NpH pacyeTax Ha
9KCINyaTauHoHHyI Harpysky. Liad storo Heo6xonuMo o6ec—
meydTh COBMECTHOCTb DpaGOThl MeMOpaRbl M HalpapafIouHX
3a cyeT Haajexauero X COefHHEHHUS ApPyr C APYrOM H C
OlILOPHBEIM KOHTypoM. llocre oxoHuaTe/bHOR BLIBEPKH Treo—
MeTpHH “nocTend” KOHel HalpaBngioumero ajieMedra, CHaG-
XKEeHHbI# XBOCTOBHAKOM, AOIXEH ObITh TAaKXEe XeCTKO 3a-
KpemneH x koHTypy (puc. 7).

2.9. Uendple ycunus B mMeM6paHe C nogaTiHBBIM KOH-
rypom (m. 5.14) pacnpepgensiorcs HepaBHOMepHO. MakCH -
ManbHble IV1aBHBIE YCHUMHd, Opephlalmue Gojiee ueM B 2
pasa yCunHdg B HEeHTpe OGO/NIOYKH, BO3HHKAIOT HA OTHOCH —
TeJbLHO HeGONbIUMX MO mJOmAaad y4yacTKax, paclonoXxeHHbIX
Ha pHaroHanfdx NOKPBITHS Ha pacCTOdHMH paBHOM ]/6+1/8
ee pasMmepa oT yriaoe. Ha ywacTkax npumbikaHds MeMGpa-
Hbl K cepenHHe NJHHbB GOPTOBOro 3jleMeHTa 39TH yCUIHg C
yBe/IHYeHUEeM NOOoAAaTIHBOCTH KOHTypa Pe3KO HajalT, IpH-—
6nuxaach K Hymwo., C nenpio CHUXeHHS pacxofa MeTaulia H
obecneyeHUS PABHOIPOYHOCTH MeMOpaHbl IpHA nponeTax
ceoite B0 M gomyckaeTcs Ha3HayaTh €€ TOMUHMHYy IO YCH -
NHSIM B UEeHTpanbHO# 4yaCTH NOKPLITHA, OCyeCTBAdd YCH -
neHde MeM6paHbl B yrjax nokpeitdg. OHO MOXeT BHION -~
HATBCA NMMG0 yBe/HYEHHMEM TOMUMHbl MeMGpaHbl B yKasaH -
HBIX MeCTax IIpHd HU3rOTOBJIEHHM DPYIOHHUpyeMbIX NOIOTHHIL,
NE60 MOCTaHOBKOY AONOMHHUTE/IbHBIX JHCTOB, KpeNdAmHXCH IO
Brelt ux mjoman¥ K OCHOBHOMY HOJOTHEmMY COeAMHEeHH d MH,
ofecueyHBAaIOMMA UX COBMECTHylo paboTy. 3a3op Mexay
OCHOBHBIM MNOMOTHAIIEM M JIACTAMH YCHJI€HHd MO HX MNeph-
MeTpy AOMXeH OLITh U3ONMpOBAH ANd IpedoTBpameHud me-
/neBo# kopposuu, TommHHEa JUCTOB yCHIICHHS He [AonxHa
npeBLILIATh TOMUHMHY OCHOBHOI'O JIHCTA.
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Puc.7. Perynapyempit ysen kpenseHds HANPABASIOMHX 3/1€MEHTOB “NOCTENH” K KOHTypy

1 - HanpaBiaflOWHUi aneMeHT “nocrenu”; 2 -

KOHTYyp; 3 - ymop (cHuMaeTca nocne mpn-
BapkH Hallpasinglomero ajeéMeHTa kK C'x‘o:mxy); 4 _"XBOCTOBHK; 5 - ONOpPHBIH CTOJHK ;

6 - ONOpHbIA CTONMK AN KpenneHHs MeMOGpaHbl
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Puc.8. ¥sen xeCTKoro kpelleHdd HanpapadIOmHEX SJ€MEHTOB "HocTend” K KOHTYpy

1 - HampapaslomHA# ITEMEHT *HOCTend”; 2 — KOHTYp; 3 — OHOPHBIH CTOMHK; 4 — OHOp—
Hbil CTONMK ANS Kpel/leHHd MeMGpaHsl




2.10. MemM6paHHble HONOTHHWA PEKOMEHAyeTCHd COeNH-
HITh APYr C APYI'OM H C ONOPHEIM KOHTYpOM  BHaxXJ/IeCTKy
Ha cpapke (HempephiBHBIM YrJ/IOBbIM IIBOM, TOYe4HOM CBap-
kOof mpomnnasnesueM)/ 2,3,4,5 7 HaAM Ha BRICOKONPOYHBIX
Gonrax. [Ipy BLIDOMHEHHd CTHIKOB OQHOCTOPOHHEM CBAapHBIM
yrIOBHIM WIBOM Ofg3aTe/lbHa KOHCTPYKTHBHAS  HOCTAHOB -

Ka ToHeK IpoIyiaBleHHeM HJIH BBICOKOIPDOYHbIX 6OJITOB
(puc. 8 ).
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Puc.9. Yansl conpaxeHHS MONOTHHmM MeMGpaHbl

a - 6ea "moCcrend”; 6 - C "moCTeABIO”, BHaX/JECTKYy MHO-
JIOTHHI MeM6paHul; B — C "NOCTeNbiO”, BHaX/JeCTKy  Ha
HaOpapAdIOmMUX 2JIeMeHTax
1 - mMeMmGpaHa; 2 - HalpapigiomHde 3JEeMeHThl “IOoCTend”;

3 - 6OnNTHl HIH CBapHble TOYKH, 4 - cCBapka

[lpy HanMYUH MOHT&XHOR "NOCTENH” COefHHeHHE OT-
AeNbHbIX MOMOTHHI PEeKOMEeHAyeTCd OCymecTB/JASTh Ha  Ha-
OpaBidIOUEX C Hax/1eCTKO# KPOMOK HOJOTHHu{ APYyr Ha Apy-
ra, [lpu asToM pexomeHayeTcs mampaB/igomue 3JeMEHTbI
o6LeaHHITh C OOonoTHAmaMid MmemGpanbl (puc, 9,6).

Oonycxaerca BTOpOoCTENeHHHME 3MeMEHThl HoAKpenne—
aug (monepeuHble s7IeMeHTHI) C MeMOpaHo# He CoegH -~
HATb.
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[lpy BhImOnHEeHHH COeAMHEHHH Ha BBICOKOIDOYHBIX 6OMN-
Tax B MeCTax CTHIKOB CHH3y HOKDLITHS PEKOMeHOyeTCd yC-—
TaHABIABATL 3aMHUTHYIO CeTKY.

2.11. KOoHCTpykTHBHOEe peuleHEe y3/la MOPUCOeQHHEeHHS
MeM6pansl K GopToBoMy saementy (m.n. 2.34+2.38) nomxuo
ofecleyuBaTh HaoeXHyl0 Hepenady 3HAYATE/IbHBIX  UEeNHBIX
(HopManbHBIX H Kacare/bHbIX ) yCHAU# C OponeTHOH’ KOH—
CTPYKUHH Ha ONOpHbIA KOHTyp. [IpHcoenuHesHe MeMOpaHb! k
60pPTOBOMY 3JIeMeHTY KOHTypa DPEeKOMEeHAyeTCH BLIDOIHATHh
CIUIOWHBIM C HCOONbL3OBAHHEM OIIODHOI'O CTO/HKA.

2.12. B cpsad c HesHaYATenbHOH H3rd6GHOH  XeCT -~
KOCThI0O MeMOpAaHHBIX NOKPBHITHH HEOGXOAMMBI MEpONpAATHS
no MX CTabGUid3auu¥, IpeAoTBpamelomHe OoTepio obme# yc-
TOWYMBOCTH HOKPBLITEH (HMX “BhIXJONY B CTOPOHY HPOTHBO —
MONOXHYIO NPOBHCY); yMeHbIHAlomHUe HOBLILEHHYI AepopMa-
THBHOCTbL MeMGpaHHbIX CHCTeM OT HepaBHOMEPHEIX Harpy-
30K, KOoTopas MOXeT NpPHBECTH K PACCTPOHUCTBY KpPOBIH H
HEeBO3MOXHOCTH HOpPMAJIbHON SKCINIyaTAUHHM 3aHHd; 06eC ~
neynpalUMe HanexXxHylo paGoTy LHOKPBITHH Ha pOHHaAMH4YeC -
KHe BO3[]eHCTBHd, B YaCTHOCTH BeTpPOBHIE,

2.13. dna MeM6paHHBIX HOKPLITHH# HAa HOPAMOYI OJbLHOM
miaHe, XapakTepHU3yeMbiX OTHOCHTENbLHO M&JIbIME CTpejaMH
IpoBHCA, PEeKOMEHAyeTCS CTAaGUIH3aiHI0 NMOKPbITHS ocy-
WEeCTBIATh 3a CyeT ero co6CTBeHHOro seca (Beca kpomnu,
UeMeHTHOY HJH GeTOHHOH CTHXKH, [OABECKH INOCTOSHHOIO
TexXHOIOrd4eCKOoro 06opyaopaHdsa). B oTaenbEbIX Caydasx
BOSMOXHO IpHMeHeHHe M APYrdX CIOOCO6O0B CTabuUIX3aunu
BBeAeHUEeM B paGOTy KOHCTPYKIHHA HU3rd6HO — XXECTKHX
2/IeMEHTOB M4 BAHTOBBIX ¢epM A/ IpeABAapATelbLHOrO Ha-
OpsXeHdsa NOKPBHITHE 34 CYeT HATSKEeHHHE HHXHHX I04COB,
pelleTKM K4 OTTSXEeK BaHTOBBIX (epM.

Heo6GxonuMble nnsd CTaGHIU3aluK BeC HOKPbITHS,
uaru6Hasg XeCTKOCTb pefep, BelHYHHA IpeaBAapPUTE/ILHOr0
HanpsKeHHs olipefeIdiOTCH pacyeToM B 38BHCHMOCTH  OT
HasHadeHUa CTAaCHN43aldH, a TaKxe Iponera, HayalbHOR
cTpenbl OpOBHCA, HArpy3ok. Bri6op cmoco6a CTaGUIH3aU HH
pesoMeHAyeTCda HOpPOU3BOAMTL H& OCHOBE TEXHHKO-3KOHOMH —
YyeCkHX OGOCHOBAHUE C y4eTOM AapXMTEKTypPHO-TEXHOIOrH -
yeCKHX Tpe6GOoBaHUH U BO3MOXHOCTH yNpPOmMEHHd H3rOTOB/E—
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HAg ¥ MoHTaxa. [[pumeHgeMble
B HacTogumee BpeMs Tpajduid —
OHHBIe KOHCTPYKHHH  KpOBelb
coBMeCTHO ¢ MeM6paBo# B
GoNbIIMHCTBE CiydaeB o6aaaa-
IOT BECOM ,HeOOXOAUMBIM O/g
cTabunuaaundy MOOKpPLITHA,

2.14. B npomeTHO# KOH -
CTPYKIHE MeMGpaHHBIX CHCTeM
BO3MOXHO yCTpauBaThk OpPOeMbl
Ang yCTaHOBKH 3€HHTHBIX ¢0O-
Hapeif, DponyCka KOMMYHHKAa -
ud#t ¥ 1.0, [IpoeMbl pekoMeH -
AyeTCd pa3MemaTrTb B MeCTax
yoaleHHbIX OT OIIODHOI'O KOH —

Typa . [IpoeMb HeoGxoaHMMO " 7

06paMigTh :IACTOM, DACIOIO - p—

XEeHHBIM B INIOCKOCTH MeM6pa-

Hbl U HMe WM maomagr OO = Puac.10. Yzen YCHNIeHHS

mepeyHOro CeyeHAs He MeHee oTBEePCTHH B MeMGpaHe
1 - mMeM6paHa; 2 - JHCT

OO/IOBHHBI momaad ocnabieHudd yCH/Ie HAS

MeMm6pans (puc, 10).

[Mpy HeCUMMETpPHYHOM pAaCIONIOKEHUH U GONbWHX pas-—
Mepax IpoeMOB B MeMppaHe B HAX PEKOMEHAyeTCHs [IOCTa-
HOBKA pacTSXEeK, BOCIHDHHUMAIOMHMX COBMECTHO C JHCTaMu
OxkaliMeHHs HeNHbIX yCHaui B ofonodke. [IpoeMbl pexoMel-
AyeTCd INpPOeKTHMPOBATHL KPYIVIbIMH, OBANBLHbIMH H/HA MHOIO—
yronbHbIME C 3aKPyrjleHHEMH Yr/IOB pPafdyCoM  He MeHee
200 MM,

OrpepcTus B MeMmGpaHe, HMeOmH¥e pasMephl,GonbuEe ,
yeM pAacCTOgHHA MeXAy dJeMeHTaMH NOAKpPeIVIeHHdH , HIH
pa3aMephbl 6onee 1/10 MeHbulero pa3mMepa 1aHa OGOIOYKH
(zanpumep, mpoeMbl IO HEeHTpanbHble GOHApH), [OMXKHbI
yuHUThHIBATLCA B pacyeTe KOHCTPYKIHH,

2.15. K MeM6paHHOi#i 060/104kKe BO3MOXHA INoABECKa
TEXHOMOrHYeCKOoro o60pyAOBaHHA B BHAe rpy30B - COCpe —
NOTOYEHHbIX, MOJOCOBBIX, PACIPENEJ/IeHHbIX HAa HEGONbIION
nnomapni,
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Kpennesue TexHonoruyeckoro oGOpynoOBAHHS K MeM-—
6paHHOMY IHOKDBITEIO peKOMeHAyeTCd OCYWEeCTBIATbh Ha
re6kux noapeckax. I[Ipy HamMyEH S7€MEHTOB “HOCTENHE”,
HOABECKH pEeKOMEHIyeTCd KpeDHTh K STHM 3JleMeHTaM
(puc.11,a). Bo3aMOXHO KpelsieHEHe HOOABECOK BHINONHATHL He-
OOCpeACTBEHHO K MeMGpaHe C HCIO/NIL3OBAHAEM pacIpefe -
nuTenpHbix wai6 (puc.]11,6), oMamMeTp E TOmuEHA KOTODHIX
ooaGHpaloTCH B 3aBHCHMOCTH OT HArpy3KH Ha HOABECKY.

Puc, 11. Yannl kpemnenus mog-
BECOK Kk MeM6paHe

a - K 3jeMeHTaM “"mocrenn”;
6 - k MeMGpaHe
1 - MeM6pana; 2 - momepey —
HbI# 3aneMeHT "nocTrend”;
3 -~ pacnpepenuTennHas waiba;
4 - noppecka

2.18. Crannusie MeM6pa -
Hbl AONyCKAaKwTCd K 3KCIjiyara-
ndg 6ea coendanbHblx MepPONpH-
ATAH 0O orHesamHTe C INpepge -
noM orHecroidkoctd 0,75 u ,co-
! rnacHo pexomenpauus BHHHIIO
MBLAL CCCP, [lannrnie mnonyye -
Hbl H& OCHOBE Or'HeBhIX HCIbITa-
T T Bgf#t Monen® /67. [lpenen orue-
CTOUKOCTH HAa3HaYeH,HCXoad H3
npenenbHbIX Nporu6oB mem6pa -
4 HH npd Harpepe. KMcneitanug

noxasand, 4ro obpyumeHde MeM-

6paHHBIX NMOKPLITHA Npd OrHeBbIX BO3/eHCTBHSAX ,He MpPEBEHI —
waiomax 0,75 4, He NPOMCXOAHT, TAK KAK NpH  Harpeese
napannenbHO CO CHHXeHHeM Iipeaena TeKydeCTH cTanu
yBe/IHYMBAETCH CTpena NpPOBEC& U,CCOTBETCTBEHHO, CHHXAa-
IOTCA ycudnds B MeMGpane,
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OnopHB#® KOHTYDP

2.17. 3aMKHYTHIl OPIMOYrONbLHBIH ONOpPHBLIH KOHTyp
BOCIpHHEMA&ET C MeM6paHbl LenHble ycunda (HOpManbHble H
KacaTelpHble) H IepefaeT Ha HEXenexam#de KOHCTDYKUAM B
OCHOBHOM BepTHKAa/bHble yCH/IHA, BBHAY NOJIOrOCTH IponeT-
HO# KOHCTDPYKIHH yCHNHS B MeM6paHe, BOCIpHHHMAaeMbie
KOHTyPOM, AOCTHralT GO/NbLIAX BeJMYAH, OO3TOMY BaxHoe
3HayeHHe HMeeT palHdOoHaNIbHOe KOHCTPYHDPOBAHHE ONOPHO-
ro KOHTypa, MaTepHanOeMKOCTb d TPYAOEMKOCTb H3rOTOB—
JIeHHS KOTOpOro 3aHUMAIOT 3HAYUTEe/bHbI# ynenbHbIA BeC B
OGIMX IIOKA3aTe/gx, BIAHGIOMHEX HA SKOHOMHYHOCTb HOKpPbi—
THA,

2.18. Omopeeilt KOH-

Typ MOXeT Jexarb Ha a f

CILTOWHOM OCHOBAHHH, 06- =1
pasoBaHHEOM CTeHaMH, HJH
Ha OTA€JBbHBIX KOIOHHAX, B
TOM YHC/Ie DaCHO/IOKeH —
HBIX TOJIBKO IIO0 YeThipeM 0) !
yrnaM noxpeites (0.m.2.37: WVLT—W_W‘
2.41) npm nponerax no

38 M. B nocnegHeMm cany - 2 4
4yae OHOPHBbI# KOHTYP MO -
KeT ObIThb HOAKpeIJIEHR B
BepPTHKANbHOHK IIOCKOCTH
depMoOll UM wWOpeHrenbHOH

Puc.12, Cxema ycnnesus
OlIODHOrO KOHTypa B BE€PTH—

cHCTeMOH, BepXHAM MOH— KanbHOH MIOCKOCTH

COM KOTOPBIX CIYXHT GOp- 4 — Npd MNoMouHd UIpeHresnd,
Off 3JIeMEHT OIOpHOro 6 - npu momomi ¢pepmel

TOB P 1 - KOHTYp; 2 - CTOlKa,;

koutypa (puc. 12). 3 - wnpekrenn; 4 - ¢epMma

PexomMeHnnyerca npe-
AyCMAaTpPHBATh HavalnbHbifi BHINMG ONOPHOrOC KOHTYpa B I'O-
PH3OHTANBLHOR INIOCKOCTH HapyXy, paBHb ero pacyeTHbIM
rOpU3OHT &l bHbIM NepeMeneHEIM OT [OCTOAHHBIX HarpysoxK,
o1 yMeHbUIEeHAS BIMAHHS 3TUX NepeMemeHHH Ha HHXene -
Kawie orpaxpalomie CTeHOBble KOHCTPYKUHH,

2.19. B o6meM ciyuae OmOpHLI KOHTYp BOCIDHHHMAa-
eT CXaTHe C M3ruiboM B ONHOH HJAH [ABYX JUIOCKOCTSX B 3a-
BACHMOCTH OT yCNOBHU ero ONMpaHud, YCHIHs cxaTH s
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BO3pacTaioT OT Yr/ioB HOKPLITHS K LEHTPYy GOPTOBOro aje-
MeHTa 3a cyeT Nepenayd C MeMGpaHb Ha KOHTyp kaca-—
TenbEblx ycundi., KpoMe Toro, B ONOpPHOM KOHType MOIyT
BO3HHKATh KPYTAIHE MOMEHTbl, B Cilyd88X SKCHEHTPHYHO —
ro xpemjnesds MeMGpaHbl K KOHTypy HM/H ONUDAHAS HOKPHI —
THS TOIBKO B yriax.

2.20. [lonmepeuyHoe ceyeHHe ONOPHOrOo KOHTypa olpene-
A92TCH pacyeToOM IOKPEITHS C y4eTOM HOONAT/IMBOCTH KOH—
Typa, KOTopad XapakTepU3yeTCd OTHOCHTENbHERIMH  Iapa —
MeTpaMH n H Rk

— (EWy - (EAx
= = =22 (2)
" T Etad T Eta

rae (Eﬂ)k, " (EA)K‘, - naru6Hag (B roOpH3OHTanLHOR
IIOCKOCTH) H IpolonbHas xecTkocTd kourypae; E m t -
MO[y/lb yUPYroCTH M TONmAHA MeM6paHbl; (L - XapakTep-
Hbf pasmep miaHa OGONOYKH.

YMeHblIeHe UBrH6HOH K E@CTKOCTH KOHTypa B ero IJjoc-
KOCTH IPUBOAMT K CHI)KEHUIO B HEM BEJIMYHH USrHGalomuX MO-
MEHTOB KaKk B TOPHU3OHTAa/ILbHOI, TaKk U B BEPTHK.AILHOI IJOC-
KOCT#X. [ipuueM CHU)K€HHe H3rH6alomHUX MOMEHTOB B IIpoOJle-
Te ollepexaeT CHIDkKeHUe ITHX xe 3Ha4eHHH B yrjax KOHTypa,

2.21. KoHTyp pexoMeHOyeTCs NpOBepAThH paCyeToM Ha
NpoaONbHble YCUNIMd, M3rubawlide ¥ KpyTdliMe MOMEHTB B
OBYyX CeYeHUdx IO ero AJIMHe: B CepefdHe CTOPOHBI NOKpPbi-
THa M B yrjax WM MeCTax OKOHYaHMS BYTOB, pacloOpok
(m.m. 2.32, 2.33). [lonepeuHoe ceueHHe KOHTypa peKOMEH-
AyeTcs noa6upaTh MO yCH/IHSAM B CepeaddHe CTOPOHbI IMoO-
KpBLITHH, C yCHJIeHHEeM ero B yrjlax B COOTBETCTBHUH C SNIO-
poit yCHIKii, 3a CyeT [OMOJHHUTE/ILHONO apMHpPOBaHEA  Xe-
71e306€TOHHOIO KOHTypa W/H yCTaHOBKON HAK/IaAOK A/ Me-
TallIliecKoro KOHTypa,

222, lngs MHoromnponeTHbIX NOKPbITRA saaHu#f ¢ yK-
pyNHeHHO# CeTKO! KOMOHH peKOMeHAyeTCHd KOHTYpHue ale-
MEHThl CMeXHblX dueek He O0beAHHATL APYr C APYroM B
nponere, 4TO NO3BOJSET UCHONbL30OBAThL NOAATIHBOCTL ONOpP-
HOro KOHTypa A/ CHHXKEHHS BeJIMYAH U3ru6aiomux MOMeH-
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TOB B BepPTHKAIbHOK mIOCKOCTH., [Ipm aTOM yrabl DOKPBITHIH
CME@XHBIX g4Y€eK MOXHO OGbefHHSTh.

2.23. Bricora ceyeHHs OINOPHOrO KOHTypa UpPHHEMA ~
eTCd: OpH ONHpAHMM Ha CINIOIIHOe OCHOBAHHe OO KOHCTPYK-
THBHEIM COOGp&xeHMSM, a NpH ONMpAHHH HA OTAEIBLHO CTO-
silde ONOophki, B TOM YHCJ/Ie pPaCOO/IOXKEeHHble TOIbKO B  yI'-—
nax nokpeitTEg (m. 2.18), pacuetrom. B mocnemHeM criyuae
crenyeT y4YyHTHIBATHL, YTO KpPydeHHe KOHTYPHOr'O 2jleMeHTa
BbI3bIBAET B 3JIeMEeHTe, NPHMBIKAKmeM K HeMy HOepleHAHK y-
JISpHO, AONOIHHTEJ/IbHble H3ru6alomue MOMEHThH B BepTH -
KalpHO# IJIOCKOCTH,

OnopHbl#t KOHTYp, IWIomwAanbk MNONEPEYHOro CEeYeHHS KO-
Toporo moaGEpaeTCsd pacyeToM IO yCHIHAM B CepeaHHe
ero mauesl (m., 2.21), roe onpenensIOWMMHE FBISIOTCH CXH—
MalouHe yCH/IHg, BOSMOXHO HNDOEKTHPOBATH PAa3BUTHIM Kak
B Bep'rnxénbaom, Tak 4 B OPH3OHTANBLHOM HallpapiieHHUSX.
Paspurue ceyeHUs kOHTypa B INOpPU3OHTANLHOM Hampaejie -
HHM BO MHOI'HX Cly4Yadx HO3BOISeT, IIPDH COXpaHeHHH paC -
Xofa MaTepdanop Ha KOHTYp, yMeHbUHTb HaIOpaXeHUd B
MeMOpaHe, IOpPH3OHTalbHble OepeMemeHHs KOHTypa.

PaspiTHe CeyeHHS KOHTypa B BEPTHKAIbHOM Halpab-
JIeHHH peKOMeHAyeTCHd B Cillyyae ero OMmHpaHUd IO YeThlpeM
yriiaM HH Ha peoko paclo/IOKEeHHble KOJOHHBlI HpPH OTCYT —
CTBHHM NOogKpeigiomudx ¢epM HI4 wnpeHreney,

Ona MeM6paHHBIX NOKPhITHX BHOBL CTPOSIIMXCE 348 —
HH#, co6upaeMbix Ha yposHe seman (m. 4.5), wHpHHA Cce-
4eHUd ONOPHOr0o KOHTyp& HaszHayaeTCs C y4yeTOM pa3MepoB
OoTBepCTH# Ang npomycka KonoHH. [Ilpu atoM ceuenue c
BLIDE3OM AOMXHO 6bITb PA&BHOOPOYHBIM OCHOBHOMY CEHEHHIO
3a CyeT NOMONHATENLHOrO apMupopaHuda (xenesoGeTo H Hbik
xom-yp) un¥ Haknanok (MerannuyeCkHi xon'ryp).

2.24, [lpu 3aHayeHUIX OTHOCHUTE/LHOH H3rHGHOH XeCT-
KOCTH ONOPHOro KOHTypa, GONbUWHX,4YeM BEIHYUHBI, yKa3aH -
Hple B 0. 5.14,MeMmGpaHHag npojeTHasd KOHCTPYKIMS, OpH —
KpeljileHHAg MO BCeMy NepUMeTpy K 3aMKHYTOMY OIIOPDHOMY
KOHTypy, obecneusdpaeT ero yCTOHYABOCTL B  IIOCKOCTH
MeM6paHbl, YCTOHYHBOCTE B BEPTHKANbLHON# INIOCKOCTH KOH-
TYPHOrO 3/leMeHTa, ONepTOoro Ha KOJIOHHLI, NDOBepseTcHd
pacyeToM C y4eTOM yCJ/IOBHil ero OnHpaHniig i HarpyxeHlsd,
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Puc.13. XeneaobeTOHHbIY OMOPHbBIH KOHTYp

a - COOpHLI MM MOHONHTHBIA ajeMeHT; 6 - c6op-

HO~-MOHO/IATHbIR 3J1eMeHT; B - COOpHBIA /EeMEeHT,

r - Tpy6OGeTOHHbI 3A€MEHT; A - MOHOIUTHLIH
a71eMeHT B MeTalldyeCKol onanybke

2.25. PopMa momepeyHOro ceyeHHs ONOPHOrO KOHTypa,
BLIIONHEHHOr 0 H3 Xe/e306eToHa, MOXeT 6bITb: NPIAMOYIO/lb-
HOM-CIUIOWHOR HAM NyCTOTE/OH, OBYTaBpPOBOH, Kpyrino#
(rpy6o6erou) (puc.13, a~a).

LOna o6neryeHus COGOpPHBIX KeNe306eTOHHBIX 3jieMeH —
TOB ONOPHOrO KOHTypa OHH MOr'yT HMeTb KOpbiTOO6pasHoe
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CeyeHHe C NOCHEAYKMHM 3alojHeHHeM MIONOCTH MOHOJHAT —
HBIM 6eTOHOM, C YCTAHOBKOX HOpPONO/ILHOH apMaTyphbl H
saMkHyThiXx xoMmyToB (puc, 13,6). BoaMmoxHbl peueHss,kor-
fa ONOpHBI# KOHTyp GeTOHHpyeTCs B MeTaljIdueCKofi ona-
ny6xe (puc.13,a).

2.268. Xeneso6eToHHble CEOPHBIE H CGOPHO~MOHOMAT —
Hble 3/I€MEeHTHl OMOPHOMO KOHTypa PeKOMEeHAyeTCHs HpPOeKTH-
poBathk C yyeToM 3thPeKTHBHBIX CIOCOGOB HX H3rOTOBJIe@HHS
H MOHT&xa - H3 yHHQHIHUPOBAHHBIX 3/I€MEHTOB, MOHTHPYE -
MBIX C IpUMeHeHHAeM yKpyNHHTEeNbHO# CGOpKH. YneHe Hue
COOpHEIX 9/IEMEHTOB HeOoGXOAMMO yBE3bBATH C Harom
pacnoioxeHHbIX IO NepdMeTpy HOOKDBITHL ONOp,

2.27. C6opHble 3/1€MEHTH ONOPHOrO KOHTYpa AOMXHBI
YAOBJIETBOPSATL OO HeCcyuei CHOCOGHOCTH TpeOOBaHUIM pac-
yeTa H GBITb [eleCoofpasHEIME IO popMe H pasMepam c
TOYKH 3peHHS TEeXHO/NOrHH HX H3rOoTOBI€HHS, HEepPeBO3KH H
MOHTaxa, B TOM 4YHCjle C IpUMeHeHHeM YKPYHUHATENbH O i
COOpPKH MOHT&XHBIX 3JI€eMeHTOB Ha CTPOHTeNbiAOH mIowanke.
[lpn npoexTUpoBaHHH CEOPHEIX 2/€MEHTOB OHUPHOIO KOHTY-
pa OTK/IOHeHHe HX HOMMHAIbHBIX pa3MepoB CileayeT Ha3Ha-
yarh cormacHo tpe6osanugm [OCT 13015-75.

BoaMoxHO HpUMEHSTh KpylHOpasMepHble 3J/1eMeHThl
ONOPHOr'0 KOHTypa, H3roTaBldBaeMble Ha CTpPOHTelNbHOM}
mIowanke, B GOAbLIENPONETHBLIX H APYrédX yHHKaNbHBIX KOH-
CTPYyKUMAX, & TakXe BO BCexX Cj/y4asix, Korna 3TO 3KOHO -
MHAYECKH I ejecoofpasHo,

2.28. CrTbikd CHOPHEIX 3/IEMEHTOB OIOPHOI'O KOHTYypa
AOMKHBEl 6bITb pacCHYHTaHbl H 3aNpOeKTHPOBAHBI Tax, YTOGhI
OHH MOI'ZIK HaaeXxHo nepeanasaTh OT OQHOrO JJIeMeHTa K
APYroMy yCHnHMsl, BO3HHKAOUAEe B COeN¥HEHUH MPH MOH -
Taxe H B lponecce 3KCIHjyaTalHlH, COINIaCHO TpebOBAHH —
aM 1.1.8 raaset CHull 2.03.01-84.

2.29. MeTtananyeckyio onany6Ky MOHOIUTHOrO Xejle-
306€TOHHOrO ONOPHOI'O KOHTypa HAHM KOpblTOOGpasHble c6op-
Hble Xene306eTOoHHbe 3/IeMeHTh DACCYHUTHIBAIOT Ha yCHIHg
OT MACCHI ylOXeHHoro 6eroHa H MOHT&XHbIX Harpysok, C
y4eTOM HX mnocjeayilomei paboTel B KayecTpe aneMeHTAa
COCTABHOIO CeyeHHs HA SKCIUlyaTaudoHHbie Harpy3kH. [lo -
BEDPXHOCTH, CoOpHkacaiomuecs C MOHOJIMTHLEIM GeTOHCM, H
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BLIDYCKH apMaTypbl AO/MXHB o6eCnedydparTb COBMECTHYIO pa-
60Ty yKkasaHHBIX 2JI€MEHTOB 4 MOHOJIMTHOro 6eToHa.

2.30. BoaMOXHO OHOpHBI# KOHTYp BBHINONHATH H3 Tpy-
6o6etona [ 7,87 B HOKpPLITHAX, ONEPTHIX MO HepUMETPY
Ha CIUIOmWHBIE CTEeHbl HIH HMEIOmMEX [ONOJIHHUTE/NbHhEIE NOA-—~
Epemigiom#e 3j1€MEeHThl B BepPTHKAILHON IIOCKOCTH, CTanb-
Hyl0 Tpy6y pPeKOMeHAyeTCd 3QNOJIHATL B IPOEKTHOM IOIO-
XeHHH C moMombio 6eTOHOHacoca 6eTOHOM MApPKH He HHXe
B20, Cc off3aTelbBbIM KOHTPOJIEM NOOJIHOTHl HAaIOlHEeHHS
6eToHOM BCero ceyeHnds. B caysae Heob6xoguMoOCTH TpPyGO~
GeTOHHEIY ONOPHBI# KOHTYP MOXHO [ONONHHTENbLHO ApMHpPO-
BAaTh,

CThKHM Tpy6 pDEeKOMeHAyeTCH BLIIONHATE Ha  CBapke
CTHIKOBBIM IIBOM C HCHOIb3OBAHHEM HIOAKJIAAHBIX Konenu,
obecneyABas DAaBHONPOYHOCTh COeAMHEeHHS OCHOBHOMYy Ce-
qeHHI0,

a)
Puc.14. Merannayec-
KHl ONOpPHBIZ KOHTYp
a, 6 - OpOKAaTHBIR MIH
CBapHO# 3IeMeHT,;
B — KopoGuaThiii cBap-
HOH# a7IeMeHT

2.31. [lpxu co-—
XpaHeHdH CymeCTBYIO —
MH¥X CTeH HJH KOJOHH
PEeXOHCTPYHPYyEMOr O
3paHUa 018 yMeHblie -
HASI HArpy3KH Ha HUX
OT COOCTBEHHOro peca
ONOPHOI'0 KOHTYpAa, ero
pekoMeHayeTCH Bbl =
NONHATE MeTa/ayec -
xuMm (puc.14,a+8).Me- @
TAINHYEeCKU ! ONOpHKI#k 3
KOHTYpP MeMGOGpaHHbIX
MOK PBITHH MaJbIX H
Cpel0HHUX IPONeTOB BLINOAHAETCH B BHae 6GanoK M3 npo-
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KATHBIX HJHK CBap-
HBEIX npograei.
Ong noxkpuiTHM -
6oNnbIMAX Opone -—
TOB MerajiH4dec- - { {
KU#t OINOpHBIH KOH~

Typ peKoMeHAy - — | =
eTCd BLIHOJMHATHL /
kopo6yaroro ce-

9eHHd H3 JHCTOB, 2
yCHJIEHHBIX IO —

e pe YHLIMHE H 1-1
IPOAONLHBEIME peb-

paMH H pHadppar-
MaMH, o6ecHeyd-
BAIOMHMH MeCT-
HyI0 yCTOHYHBOCTH -
CTeHOK, HeH3Me - /

HAeMOCTh [ole = 2
pedHoro ceyeHHd
H nepepayy yCH-

<
\/

Puc,15. CpapHoil MOHT&XHbI# CTBIK
MeTa/NIHYeCKHX 3/1E€MEeHTOB OIOPHOro

nak ¢ MeMGpaHbl KOHTypa
Ha pce ceye - 1 - ¢pesepoBaHHBI# TOpeu C NpUBa-
HHe ONmOpPHOTr'0 peHHBIM QiaHneM; 2 - Topeu C KPpOM-~

MU eHHBIMH IOog C
xourypa (puc.14,8). kaMu, pasnen 1 CBapKy

lpr 6onpuHEx pazmepax HOKPBHITHS U CymeCTBEHHOH
pa3HHne B BeJHYAHAX YCHJIMU BAOAb ONOPHOrO KOHTypa Me-
TannH4eckKkHe KopoGyaTble 3JIeMeHTBbl 3aBOACKOrO H3roTros -
JIeHMsl PpeKOMEeHAyeTCs NpHHEMAThL C AByMd& TUNAMH Ione -
peuHorc ceueHdsg (IPHODOPHBIM H NPOAETHBIM), OTIHYAKD -
IMAMHACH TOMMMHON JUCTOB CTEHKH IIpH COXpaHeHUH raba -
PUTHBIX pasaMepoB.

MosTaxHbl#f CThIK MeTaId4YeCKHEX 3JI€MEHTOB OIOop -
HOr'o KOHTypa peKOMeHAyeTCd BhINOMHATL Ha BLICOKONPOY -
HpIXx Gonrax (duaHueBbHIM MM Ha HAKIAAKAX) MIA  CBap -
HEIM, B mocnegHeM ciayyae Ha OQHOM H3 TOpHOB OTIpa -
BOYHOJ MAapKH [AOMXeH GhITb ppesepoBaHHbId ¢naHen, a Ha
Apyrom -~ ¢pesepopasHble KPOMKH, pa3felaHHble INOA CBAapKy
(puc. 15).
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Puc.18. Yraosbie pyrsl onopHoro
KOHTypa H3 COOpHBbIX Xejle30-
GeTOHHBHIX 3/1eMeHTOB
1 - Mem6paHa; 2 - KOHTyp;
yT

2

/

1=

Puc.17. Yranosnie pacmopks omop-
HOro KOHTypa 43 Tpy6o6eToHa
1 - MeMGpaHa; 2 - KOHTYp,

3 - pacnopka
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2.32. Conpaxe-
Hde OOPTOBLIX 3Ji€ -
MEHTOB B yriax

peKoMeHnyeT—

Cg BHIOOJIHITL C IpDH —
MeHeHHeM ByToB. Pas-
Mep ByTra B IJaHe
cneayeT OpHHEMAaTH
He MeHee 1/10 anm -
HEl OHOPHOr'O KOHTYpA4,
pacmonarag BYyT CHM-—
METPHYHO OTHOCHTE/Ib-
HO He#TpanpHOR oCH
KOHTYpPHOI'O 3JIeMeHTa.
Oueprasue ByTa B
miaHe MOXHO OpPHUHH -
MaTb B BHOEe OpPAMOK
JIOMAHO} JIHHUH HJIH
KpHBOH#, INIABHO CO -
OpsXKeHHOR CO CTOpO-
HAMH ODOpDHOro KOH-
TypA.

2.33. Ilpu c6op-
HOM Xel1e306e TOHHOM
ONOPDHOM KOHType yr-—
bl C ByTaMH pEKoO —
MeHAyeTCS BLIOIONHATH
H3 OO6O0pHBIX CEOPHEIX
anemenTos (pac. 16 )
M14d 43 MOHOJIMTHOI O
Xkeneaoberosa, Brico-
Ta Byra OpHHAMaeTCs
He MeHee TpPeTH BEI -
COTbl ONOPHOro KOH ~
Typa. [lng o6ecneue -
HUg DepenaYd  KoOH -~
TaKTHbIX YCHIHH M€l
Ay MOHOJIHTHBIM y4&CT-



KOM H COGOpHBEIMH 3jneMedTaMH, HaaJIeXHT OpeaycMaTpHBAaTh
YCTAHOBKY WIOHOK, yHOPOB, BLIIYCKOB apMAaTyphl, 3aKiag -
HBIX pgeTane# 4 T.O,

[lpr merannuueckom, C60pPHOM Xe/le306€TOHHOM  HJIH
TPy6O6ETOHHOM ONOPHOM KOHType ByThl MOI'yT GbiThL 3aMe-
HeHbl pacnopkamu (puc. 17).

2.34. lng nprcoenuHeHHs MeM6paHh XK GOPTOBOMY
aIleMeHTy KOHTypa peKOMeHAyeTCHs yCTaHOBK& ONOPHOro
CTONHKA, Kpelgmerocs Ha CBapke K 3aKkiaAHbIM AeTalndgM
A4 CTanbHOR onany6ke Xejle306e€TOHHONO KOHTypa, KM
K CTanbHOMY omopHoMy xoHTypy (puc.18,a,6). IIpx mnpo-
©eKTHPDOBAHHH HeOoGXOOMMO OOGpaTHThL OCO00Oe BHMMAaHHe Ha
aHKepOBKYy 3AaKiadHbBIX [eTalel K yCH/IeHAEe CTeHKH CTalb-
HOro Kkopo6a B MeCTax yCTaHOBKH CTONHKaA.

a) 2 8)
! f

— A
T T 7
I+ F I+ 1+
l‘-—-:-—:-.— : : P
L+ [ L it ]+
- | o 2 3 | k E | 2
R A
r=~_—.=w— | [
. +f
41 Yt y +1

1

L4

Puc,18. Ysen npumbikaHdg MeM6paHbl kK ONOp-—
HOMy KOHTYpYy
a - BHAXJIECTKy, Ha ONOpHOM CTONHKe; 6 -—4e-
pes NUCTOBYIO HOAKIAAKY
1 - mMeM@paHa; 2 - ONOpPHBIA KOHTYP;
3 - omopHuI# CToaHK; 4 ~ HOAKIAaAKa
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Puc.19. ¥Ysen conpaxeHug
OHOpPHOI'O CTONHKA C Xejle-—
300€TOHHBIM ONOPHBIM KOH-—
TypoM
1 - KOHTYp; 2 - OHOpHBIR
crondk; 3 - aHKep

AHkepa 3akaagHBIX
netane#l xeneaofeTOHHOr O
ONOPHOrO KOHTypa peKo-—
MeHOyeTCd BBHINONHATL H3
apMmaryphl knacca A-I
ann A-III gpuameTpoM EHe
MeHee 16 MM, llar yc -
TAQHOBKHM AHKEPOB Ha3Ha -
qaeTCcd H3 yCIIOBHS HX
PaBHOUPOYHOCTH OCHOBHO-
My CeYyeHHIO MeMGpaHbl,HO
He Gonee 250 mMMm. AHkKe -
pa pekoMeHAyeTCHS AOBO-
OETH AO OPOTHBOIOIOXHOMR
OT 3AaK/aAHOU AeTand rpa-

HU ONOPHOro KOHTypa
(puc. 18).

2.35. PexomeHnyeT—
Cg IIIOCKOCTh  OHOPHOro

CTOJ/IMKA& BLINOIHETL C IO~
CTOgHHLIM HA&KJI0HOM, CO-
OTBEeTCTBYIOIMM CpenHeMy
3HaYeHHIO HAaKJIOHA Kaca —
TeNbLHO! K NOBEpPXHOCTH

MeMGpaHHOH OGCONOYKH B

MeCTe NpHMBIKAHHS K KOHTyPy HO4 MAaKCHMAJIbHOR Harpys-

KOH.

2.368. OnopHbi# CTONHK HEOGXOMHMO HOAKPEIIETH Bep-

THKANbBEBIME pebpamMu He pexe ueM ueped 300 MM,

Ton-

mUHy JACTA ONOPHOrO CTONMKA PEeKOMeHAyeTCH HasHavaThb
He MeHee 1,3 TommuHBI MemGpaHbl, llEpEHa cTonEka OpH-
HiMmaeTcg He MeHee 300+400 MM, MOXHO BBHIIONHATbL OpH-
coeqdHeHHe MeMO6paHbl K OOOPHOMY CTONHKY 4Yepe3 JACTO-
Byl HakiagKy. B aToM cinyyae mHpHEHA OHNOPHOI'O CTONHK&
HasHauaeTcs He MeHee 150 mm (puc.18,6).
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OnopHble KOHCTPpYKODHH

2.37. OnopHble KOHCTDYKUMH BOCIHDHHHMAIOT BepPTH-
KanbHble yCHIHg OT IONepeyYHON HaArpySKM HA NOKDHITHE M
FOPH3OHTANbHEIE YCH/IME, O§YyCIOBIE€HHHE COOTBETCTBYIOmMH—
MHE nepeMemeHHSMH ONOpHOro kKoHTypa. Kpome Ttoro, omop-
Hple KOHCTPYKHUME BOCIDHHMMAIOT I'OPH3OHTalbHbIE HArpys —
K4 OT BeTDOBOrO BO3[EHCTBHS Ha CTEHOBOe OrpaxjaeHHe, a
TaKXe CeHCMH4YeCKHe BO3AeHCTBHSA NpH HX HajldAqHH,

BepruxanbHble HarpyskH, OepefapaeMbleé Ha ONOp —
Hble KOHCTPYKUHH H gB/SIONMHECH BePTHKAILHBIME COCTAB —
AFIOMHEME [EeNHBIX yCHAHE B MeM6paHe, paclpependioTcsd
BOOJL NepHMeTpa HepapHoMepho (m, 5.15).

2,38, MeMfSpanHble TIOKPbLITHS DPEKOHCTPYADPYEMbIX O6L-
€KTOB PEKOMEeHAyeTCSs ONUpaTh Ha CyuleCTBYIOLWIHE KOHCTPYK~
OUH ZTCGH HJIM KOJIOHH, o6nanaomne 10CTAaTOYHCH HeCyme i
CHOCOGHOCTBIO , JIX T10C7Ie MX ycHuldenus, Hecymas cmoco6-
HOCTh CYMECTBYIOWHX KOHCTPYKHUHAH AO/KHA GbITH yAOCTO -—
BepeHa COOTBETCTBYKOIIUMH O6CNeAOBAHUAMH M pacueToM,
[Ipa HeBO3MOXHOCTH HCIO/NL30BAHHS CylIECTBYIOWUX KOH-—
CTpYKLHH TOKpBITHE ONHUpAldT Ha BHOBb BO3BOAKMMbIE
ONMOpHble KOHCTPYKUMH, IIpDH 3TOM pEKOMEeHAyeTCd HC—
NoNbL30BaTh CYyLIECTBYIOIIHe CTEeHbl B KaueCTBe orpaxaaio-
KX KOHCTPYKUHUH,

2.39. [Ipy omHpaHHU NOKPBLITHS HA CywECTBYmHe
CTeHbl HX HeOo6XOQMMO HApDACTHTbL Ha BBHICOTY, HasHAaYaeMylo
C y4eTOM CTpeibl HpOBACA MEeMOpPAHHOrO NOKPLITHd., POoHa-
pH K OApyrde BO3BhLIAIOMHECS HAaA CymeCTBYIOWHM OOKpPhl —
THEM HANCTPOMKH AO/KHBI GBITH A€MOHTHPOBAHD! nepen
packpyxanapasieM mem6panbl, OnopHbili KOHTYp peKOMeH -
AYeTCH YCTAaHABIHBATL Ha CTeHy 4Yepe3 MOHOMUTHBIA XeJje-
306eToHHBIY pacupependTennhbift moac (puc. 20).

BospeneH:se NMOKPHITUS HA HNPOEKTHOH OTMeTKe MOXET
6bITb OCyYmWECTBAEHO C HCIOIbL3OBAHHEM KOPOTKHX CTalb -
HBIX MM XKe/e306eTOHHBIX KO/IOHH, yCTaHaBIHBaeMbIX  Ha
CymeCTBylOWHe CTeHbl 4yepe3 paclpefedTe/IbHblY MOSC HIIH
mautel (puc, 21).
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Puc.20. OnupamMe xoHTypa Ha Cy-

mecTBylomEe CTEHH
1 - kouryp; 2 - creHna; 3 - xene- pa.

soberonnag o6pgaaka; 4 - GTOpo-

mjacTopad lpokJjagxa

f

pd

>

_’/”,A,—Z

\

LA

5 —+—3
4

Puc.2]. Onupanue koHTypa Ha
CymecTBylom#e CTeHbl Yepes
KOpPOTKHE KOJIOHHBI

1 - KOHTyp; 2 ~ KOIOHHH;
3 - pacmpepenuTenbHas IVIHTA,
4 - CTeHa

KOCTH KOJOHH

2.40. [lpu
OpOeKTHPOBAaHHHU
OMOPHBIX KOHCT -
pyKUHE HEeOo6XxOo -
AEMO OpeaycMaT-
pHBATH Mepo -
HpHATHS 0O yMeHb-
meHdio posgedcT-—
BHY Ha HUX I'OpH-
SOHTANBHBIX 0€ -
peMemeH st 1o -
AaTAMBOro KOHTYy-

IMpu omupa-—

HHH OINOPHOI'O
KOHTypa HemocpeacT -
BeHHO HA pacnpefe/id—
TeJIbHHY OHOHC  pPEeKO -
MeHAyeTCd yCTaHOBKA&
Mexay HHMH MpOKia -
AOK H3 ¢TopomnacTa
MM CTAalbHBIX INIACTHH
c rpapuTOBO# CMasKoOi
(cM. puc. 20).

Kononsn, pacno-
JIOXKeHHbBIE B LE€HTPAalb-
HO¥ 4aCTH CTOPOH IO~
KpbITHS, PEKOMeHAyeT -
Cg NpPOeKTUPOBATH MaK-—
CHUMalbHO Nd6KHMH H
mpu A » 100 xecTtko
CoeQHHITL HX C OHOp -
HbIM KOHTYPOM H ¢yH -
pamentoM, [lpg  ru6-

A < 100 pexomeHQyeTCH WAPHEPHOE CO—

eqdHeHHe MX C ¢yHOaMEeHTAMH UM 3ameM/ieHde BHH3y K
CKOnb3dmas onopa B MeCTe ColipgXeHHd C KOHTYpOM
(puc. 22). B koporkux xomomnax (m, 2.39) pexoMengyeT-

Cd YCTPOHCTBO IIApPHHDHBIX COeAMHEHHN HX C pacnpeneid -
TeNnbHbIM OSCOM HJH IUIATAMHU H ONOPHBLIM KOHTYDPOM.
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2.41. [lpug  npo-
€KTHDOBAHHH HEO6XO —
AMMO IpeayCMAaTpHB&aTs I
MeponpHgTHa 00 ofec—
NneyeHUdI0 ofme# yCTOH-
YEBOCTH COOPYXEHHS B
HepHon ero MoHTaxa H
KCHOAyarauku, Lns 4
3TOr'o peKoMeHayeTcCs
yCTaHOBKA& BEPTHKA&Ib-
HbIX CBA3e#t Mexay
KOJIOHHaM4d B CepefH —

Puc.22. Yasen ckonpaqmero ond-—

He KaxAo#k 3 CTOPOH paHHg KOHTypa Ha KO/OHHBI
3xaHEL. 1 - KOHTYp; 2 - KONOHHA,;
PacyeTHas anuHA 3 - dTopomnacTOBas NPOKIAanKa;

- cT o71aCTHHKA
KOJIOHH OpHHEMAaeTCH C 4 anpHasg mna

YyYeTOM HX HODOEKTHBIX 3aKpeluleHHE B ¢yHaaMeHTE H Omop-
HOM KOHType. Ilpy aToM cienyer EMeTh BBHAY, YTO MeM -
6padHad o6on04ka oGeCuneyApaeT B ypPOBHe HOKPBITHL XECT-
KM AMCK. B pacuerHO#i cxeMe sakpemneHHe KOIOHH B
ONOPHOM KOHType K3 IUIOCKOCTH CTeH cieAyeT NPHHUMATDL

IIapHAPHO-HEeNOABHXHEIM, T4K Kak XeCTKOCThb KOHTypa Ha
Kpy4YeHde OOBIYHO Mana. 3akpelljleHHe KOJOHH B OINOPHOM

KOHTYype B INIOCKOCTH CTEH CleAyeT NPEHEMATL C Y4YeTOM
COOTHOUIEHUS COOTBETCTBYIOMUX HIBrHOGHBIX XXECTKOCTEHN KO-
JIOHH H KOHTypa, TaKkXxe HeNoOABHXHBIM. B cnyyae #cmonb -
soBaHKSA Ckonb3gmed omophl (CM. pUc. 22) konosHA KOMK-—
Ha pacCMaTpHBarbCf# Kax KOHCO/Ib, 3ameMileHHas B ¢yH-
AaMeHTe,

3, MATE PMAJIn, TPEBOBAHU A (10 U3TOTOBJIEHHIO

3.1. ng H3roToB/eHHd NPONETHOR KOHCTPYKUHH MeM-—
6paHHbBIX MOKPBITUll NMPUMEHHIOTCSH CTaud yrieponicTele,
HH3KONMEeruposaHHble, B OCO6BIX Cliy4adx HepxapekomHe CTar-
nd, BbIIyCKaeMble B BHAE JIMCTOB HJH DY/NOHOB, OGbIYHO
TonmHuHOK no 68 MM npH mponerax Ao 100 M.

Bri6op Marepuana olpegensieTrcs KOHKpPeTHbIMH
YCIOBHAMY 3KCINyaTenudd MeMGpaHHBIX TOKPHLITHH, Tex —
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HOJIOrHH HX H3r'OTOB/ICHUS H MOHTA&XA, 3KOHOMHYECKOH ne-
71€C0o06pa3HOC ThIO,

Mpu arom pekomeHAyeTCH:

- cranb Mmapkd BCr3nc, mocrasasemas B JHMCTEX K
pyioHax 'romunuoﬁ po 6 MM mo I'OCT 380-71% rocrt
16523-74 a takxe mo TY 14-1-3579-83;

—~ HHSKO/erupomaHHas crains Mapkn 08I2C a armoc-
depocrotikas crann mapks 10XHAII, nocrasnsembie B /nuC-
rax # pynroHax TomuuHo# no 4 mm mo I'OCT 17066-80 B B
nEcrax TonmuuHO# cBhime 4 MM no 'OCT 19282-73;

— HH3KO/leruposaHsag Ctanp Mapkd 18I'2A®, mocras -
ngemMad B pyloHax TOMuMHOB CBbime 5 MM no TY
14-1-1782-76.

3.2. B apasdgx C arpeccHpHO# cCpeaoi AomyCKa-
ercd MNpHUMeHATb Hepxapelom#Ze CT&IH: MAapKH 08X18T1
TonmuHo# no 2 MM u  MmapkH 12X18HI0T ronmuuoz  no
4 MM, mocTaBageMble B JEcTax d pyronax mo [OCT
5582-75.

3.3. PacueTHnle compoTHB/IEHUS JIHCTOBON CTaN#d TOIN
WHEHOX 4 MM H Bhie npugEMaloTcs cornacuo CHmIl o-23-81*
Taba. 51. [IpE TonmuuHax MeHEee 4 MM pacCyeTHBIE CONpPO —
TAB/IOHAS, CT&IH PeKOMeHAyeTCd HasHayaTb OO TOH  Xe
TaGn4ue Kak [Jsd JUCTOBO# CTand TOoMmUHOR 4 MM.

3.4. [lna nponeTHO# KOHCTPYKUHH MeMGDAHHBIX IIO-
KPHITH% HCHOAL3ylOTCH OONOTHKII &, CBOPAYHBAaE-
Mble B pynoHbl, [lnuHa NOJOTHAI'A ONpHHEMAaeTCd paBH O It
BCeMy IlpoeTy, WHpHHA NOJOTHHmAa — He 6Gomee 12 M, or-
paidyuBaeTCd ra6apdToM H BeCOM py/loHAa, NPOH3BOACTBEH-
HbIMH BO3MOXHOCTAMH 38BOAA-H3roTOBHTENd.

3.5. Pynonsne HONOTHHm & TOMMEHOA OT 3 MM K
BLllle H3rOTAB/JHBAIOTCH B 3A4BOACKHX YC/IOBHSX H3 OTAe/b-—
HBIX NHECTOB pa3aMepoM ],5xB8 M, cBapdBaeMbix ApPyr ¢ Apy-
r'OM BCTHIK HA CHeHHalbHbIX BHICOKOME@XAHH3UPOBAHHBIX yC-—
Tadopkax. CTHKOBLIe CBapHble WBH AOMKHB ob6lanaTb TOHR
Xe IOpOYHOCThIO, YTO H OCHOBHOR Metamn. Maroromnennme
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OO/OTHHI TOMMAHOK MeHee 3 MM crenyeT HpeayCMAaTpH -
BATb M3  DYJOHHBIX NeHT, NOCTAaB/IfAEeMBIX MeTalyp —
FEYEeCKOH NPOMBIIIEHHOCTBIO M COeNHHAeMBIX Apyr C
apyroM Ha CBapke,

3.8. llpn H3roTop/eHHMH DYNOHHBIX 3ar OTOBOK-MHONOT —
gum caeayeT co6aonarb TpeGopanung CHull [M-18-75 *[Ipa-
BH/Ia MPOM3BOACTBA H HOpHEMKH pa6oT. MeTamnHyeckde KOH-
CTPYKUHHE", & TakKXe [OHONHHTE/IbHbIE TeXHMYeCKHe TpeGo -
BaHHUA:

a) gomyckaeMble OTK/IOHEHHS OT NPOEKTHBIX JdHe# -
HLIX pasMepoB NONOTHHmA DO wHpHHe +10 MM, Mo cTpenke
ca6nesunnocTH (oTknoHenue mpoponeHo# ocu)+ € /3000,
rne € - ngnusa nomoTHuma;

6) BbicoTa BhIDyysH (X/IOOyHOB) Ha IOBEpPXHOCTH
HonOTHHm A& He AOMKHa npepnimwarb 0,008 b , roe h -pac-
CTogHUEe MeXAy NPOTHBONO/IOKHBIME KpasMK BLINY4YHH, KO-
Topoe He AOMXHO npesBbimarb 1500 MM;

B) CBApKy 38BOACKMX CTBHIKOB C/eAyeT IpedyCMAaTpH-
BaTbh ABTOMATHYECKON ABYXCTOPOHHEeH C KOHTDO/IEM MPOHH —
KalouMMH H3/1yYeHUSMH MeCT MepeCe4yeHHUs WBOB H y4acT -
KOB IIBOB C INpH3HaKaMH [edeKTOB;

r) Opd BLITONHEHHAM MOHT&XHBLIX COSNMHEHHH OTAENIb-
HbIX IOJIOTHUm HA BHICOKONPOYHBIX GOITAax
CThIKOBbie WBH y KPOMOK py/JoHA 384YHWAIOTCH 3alOMJIMIO C
JIAICTOM, a caMd KpOMKH o6paGarbiBaloTCd COIiacHo Tpe6o-
panuaM CHull [-18-75 x cBO6OOHBIM KPOMKA&M pacTaHy -
ThiX 3/IEMEHTOB.

3.7. OmnopHblii KOHTYp MeMGpAaHHbBIX HOKPHITHH PEeKo -
MeHAyeTCs IpPOeKTHPOBAThL U3 XKeje3o6eToHa - CBOpHOro
WM COOPHO-MOHO/IMTHOro, BoaMoxHO npudMeHeHHe TpybGobe-
TOH& ¥ MOHOJHMTHOro XeneaoteroHa., Pekomenayercs npu-
MeHeHHe GeTOHA BHICOKMX Mapox (He Hmxe B20 ) u npo-
nonbHOH apmaryps! kinacca A-III # sbiwe. PacyeTHbie co-
OPOTUB/IEHHS ¥ APyrde XapakTepHCTHKH GeToHa U apMaTy -
pbl crenyeT npuHuMarb Do raase CHull 2.03,01-84.

ilpg cooTBeTCTBYylOWEM 060C-
HOB&HHUH, B KayeCTBE MaTepHala ONOPHOro KOHTypa  BO3-
MOXHO NpUMeHeHHe MeTania.
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3.8. KoHcTpykns kpopad B MeMGpaHHbIX HOKpPhITHEX
B 6ONLIHHCTBE Cilyyaep OpUHAMAETCH TpaaHuHoHHo#., He-
OOoCpeACTBeHHO HO MeMGpaHe, 3amHIEHHON aKOKpaCO4YHEI—-
M4 HOKPBITHSMH OT KODDO3HH, yKI1aahblBA&EeTCH yTeIIHTEe/b H
FUAPOH3ONAUMOHHEIA KoBep, [lng TemIOM3ONAUME NOKPHITH #
pexomMeHayeTCcqg NpHMEHATh HecCcropaembie HJIH TPYAHOCI 0=
paeMmble adpPeKTHBHEIE TENJOH3ONALHOHEBIE MartepHdanbi c
onorHocThio Ao 200 Kl"/Ma (mepnuromnnacToGeTroH, MHHE -
panoBaTHble OJHTH HOBLILEHHOH KECTKOCTH M T.m.)., [lep-
CHeKTHBHBIM SIBASETCH YCTPOHCTBO KPOBJIM H3 HOEHONONH —
ypeTasa,

3.9. [IpoTEBOKOppO3HOHHAS 3awUTa Ha3HayaeTcd B
coorBercrBMM C Tpe6opanusmu CHull 2.03.11-85 B sasucu-
MOCTH OT CTeNeHH arpeCCHBHOCTH HADYXHOH H BHyTpeHHel
CpeAbl H KOHTAKTa C KpOBe/bHBIME Marepuanami, Ocofoe
BHEMAaHHe cCleayeT ofpamaTh Ha AHTHKOPPO3HOHHYIO 3aumH-—
Ty NOBEpPXHOCTH MeM6paH, Ha KOTOPYIO yK/i1aAbBaeTCd KpOB-
HH,K HaxJIeCTOYHbIX COeAUHeHH i MeMspaHHblx OOJIOTHHIN,

4, OCHOBHLIE [MTOJ/IOXEHHA MO MOHTAXY

4.1. MorTax MeM6paHHBIX CHCTEM OCymeCTBASeTCH B
coorsercTBdd c raasamMd CHull “fIpapuna mpouapopcTea H
npueMkd pabor”: MI-18-75 “MeranaugeckHe KQHCTPYKIHU”
M-15-78 *BeroHHble H Xeje3o6eTOHHbE KOHCTPYKHHA MO-
Honurenie”, [M-18-80 “BeroHsbie H Xele306eTOHHbIE KOH —
CTPYKUHMH CGOpHbie” H C y4eTOM HacTosumux PekxoMeHaga -
u4ia,

4.2. Cnocof6bl MOHTaXa ONpeaensdloTCs HA OCHOBAHHH
TEeXHAKO-3KOHOMMYECKOro aHa/i3a BAPHAHTOB C  yYeTOM
TpeGOBAHH ! CHHXEHHS TPYyNOeMKOCTH H CTOHMMOCTH BO3BE —
AeHHd NOKPhITHSH, COKPAWEHHS CPOKOB CTPOMTE/NLCTBA, CHH—
XKeHHS pacxofa MaTepdaloB Ha BpeMeHHble KOHCTDYKLUMH H
MOHT&XHEble NPHCHOCOGAeHHS, MAKCHMAIBLHO  BO3MOXHOIO
YKpyOHeHHS Ha 3eM/le MOHTAaXHbIX 3J€MeHTOB Ajd COoKpa -
meH!Hd TPYAOEMKHX BEepXO/la3HbiX paboT, yAydlleHHS yCii0-—
BHH pa6oThl MOHTAXHHKOB H MOBBIILEHHS KayeCTBA MOHTAa-
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Xa, a Takxke C y4eTOM CpeACTB M CHOCOGOB TPAHCHODPTH -
posaHHd, MOHTaXHOro o6opyiOBaHHS, KIMMATHYECKHX YyC-
JopHit B T.O.

4.3. Crnocof MOHTaxa AOMXeH 6bTh peuweH Ha CTa-
ad¥ IDPOEKTHPOBAHHE C TeM, 9YTOOBl B TeXHHYECKOM IpOeK—
Te KOHCTPYKLUHH Obind y4yTeHbl MOHTaXHble TpeGOoBaHHS,

Pa6oTh N0 MOHTa&Xy MOr'yT NpPOH3BOAHTBLCH TONBLKO
Ha OCHOBAHHH YTBEepPXAEHHOIO IpOeKTa [NPOU3BOACTBA MOH-
TaXHBIX pa6oT C o6sS3AaTe/ILHBIM pas3feaoM IO  TexXHHKe
6e30HaCHOCTH.,

4.4, MogTax MeMGpaHHBIX NOKPHITHE PEKOHCTPYHpPye-—
MBIX OGBEKTOB NPOU3BOUHTCS Ha HPOEKTHOH OTMEeTKe LOoC —
Jie BHIDONHEHHS ONOPHBIX KOHCTPYKUHKH, IO KOTOPHIM MOH -
TApyeTCd KOHTYp, & 3aTeM HNpojleTHad 4YaCTh KOHCTPYKUHH,

IMponeTHyl0 KOHCTPYKUHIO DEKOMEHAYeTCH MOHTHpPO —
BATh PAaCKAaTKON{ HDOMOTHHII MeMOpaHbl MJIMHOK Ha [poJeT
OO /IGHTOYHHIM HOOAMOCTSIM, yCTaHAaB/IHB&EeMhIM Ha Cy -
mecTBylonee NOKPhITHEe, HIH HaABECHBIM COOCOG0OM OO CH -
cTeMe IpeBapHTE/IbLHO CMOHTHPOBAHHBIX MOHTAa X H bl X
snemenTos (”mocrens”), 6ea 3arpysx# CymweCTByOUHEX
KOHCTPYKUHM# TOKPBLITHH,

[Mocne xpenneHudg MeMGpaHbl K KOHTypy [POU3BOAHT-
Cg paCKpyxaJlHuBaHEAe HDOAMOCTEMd, NpH HX HandydH, ¥ pas -
6opka KOHCTPYKUM# CTaporo mokpbiTHd. OCHOBHble Ipe-—
HMymecCTBa yKa3aHHoOro MeToAa OpOH3BOACTBA paGoT — OT-
CyTCTBHE M/ COKpaweHHde [0 MUHEMyMAa OCTAHOBOK OpPOH3-—
BOACTBEHHOr O Iipouecca.

BoaMoXHO COOpKy MeMOpaHHbIX MOKPBITHA OCyweCT -
BAATH Ha 3eMjle Ha CBOGOAHO¥ miomaake, C OOCHeAyOmWHEM
IOAbEMOM H HAABHXKOH B IPOEKTHOE HOOXeHHe,

4.5, MoBETaX MeMGpaHHBLIX HOOKPLITHH BHOBL CTpOS~
MHXCH 3A&HHE PEKOMEHAyeTCs OCyeCTBAATb HA OPOEKTHOR
OTMEeTKe HAaBeCHBIM CIOCO60M IO CHCTEeME 3JIEMEHTOB "HI0-
cTend” UM Ha ypoBHE 3eMId Ha CIUIaHMPOBAHHOH miIow af-
Ke C nocieAylomMM HOABEMOM Ha HpPOEKTHYI0 OTMeTKy ¢C
OOMOmMbIO MNOLL2MHHKOB, NOMKPATOB, NOABEMHBIX MadT H
T,H.

4.8, [lepen MOHT&KOM HOpPONETHOH KOHCTPYKUHMH MpO-—
43BOAUTCH reofe3dyecKas ChbeMKa OHNOPHOro KOHTypa c
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OpoBepKoffi COOTBETCTBHEHA PAKTHYEGCKHX ¥ NDOEKTHBIX pas—
MepoB X OTMETOK, & TaKxe IpAaBW/IbHOCTH yCTAHOBKH 3a-
KIaaHpIX AeTaneil Ang KpelUleHHS HaOpasBldiOmHEX *OocTenu”
H MeMGpaHhl.

4.7, BpeMeHHble JIeHTOYHEIE HOAMOCTH DEKOMEHAyeT —
Ca yCTaHapIHBaATL BAO/NL HANpDABIECHAY pacxkarkd MeM6paH-
HbiX OONOTHHm wWaroMm okono 6 M, lllar nonmepeuHnx 6Ganok
opiHMMaeTcd He 6Gonee 3 M. MOHTaxHyl0 NOBEepPXHOCThb OO~
MOCTell peKOMeHAyeTCH BbLIMONHATE IOpH3eHTanbHO#. Pacmo-
JloxeHMe CTOeK BPEeMEeHHBIX HOAMOCTell cieayeT yBA3BIBATh
C pacnonoxeHHEeM CYmMEeCTBYIOWHX KOHCTDYKHH) - KOIOHH,
depmM, 6anok. CTONKH NPOEKTHPYIOTCH C Y4eTOM IOCIeAylo-
mero packpyxajlMBaHHg BpeMeHHEIX NoAMOCTed TeeCKONHA-
yeCKUMM und pasasmxHbiMHE, llpu ucnonb3opaHuM BpeMeH -
HBIX IOAMOCTE{ MOHTax MeMGOGpaHdHoro HOKPHITHS caeayeT
OPOHM3BOAHUThL B JIETHHH NepAOR BpPeMeHH C ob6g3aTenbHOH
Op 'BEepKO# HeCymeill CHOCOHBHOCTH CymeCTBYIONHX KOHCTPYK—
IHA HDOKPBITHY Ha MOHT&XHble HarpyskH.

4.8. MoHTax *mnocrend” peKkoMeHAYeTCs BLIIOIHATHL
6noxaMHd, BKAOYAOMAME K&Kk MHHEMyM OAHy Hapy Hailpas-
JHOIHAX MIAHOIO HAa NepexphbiBaeMblil nmponeT H, PaCHoNo -
XeHHble MeX[y HHMH, HoOepevHble 3JIeMEeHTHI. Bnox c
HanpapIgOMEME M3 I'EGKHX 9/IeMEHTOB DEKOMEHAyeTCs CO—
G4paTh Ha DOBHOI CHIaHMpPOBAHHON maomagke Ha YypoOBHe
3eMIIM C HOCIeAyIomHAM OOABEMOM Ha IOPOEKTHYI OTMeTKY
nondcnacTaMi, nebeakamMHd, TpaBepCcaMH HiM TpapepCaMH-
pac uopkami,

llocne ycraHoBkM 6/10KOB IpPOeMbl Me@XAy HHMHM 3aloi-
HAIOTCH IONepeYHbIMH 3JIeMEHTaMH, KOTOpble PeKOMEeHAyeT—
Cqg IoAHMMAaTb BMeCTe C GiOKaMH,

Moxntax “mocrenu”, ompepensiomed HadanbHyIO GopMy
[IOBEPXHOCTH MeMOpaHHON O6O/NIOYKH, 3aBepIIAeTCSH BHIBEP —
KO ee reoOMeTpPHM H OKOHYATEJLHBIM KpeIUNIeHHeM K KOH -
Typy. PerynupoBky mosepxHOCTH MOHTQXKHOH CeTKH pPeKo -
MeHAyeTCH I[IDOU3BOAMUTE 34 CHeT NOATHXKH K ylopaM Ha
KOHType XBOCTOBHMKOB, KOTOPbIMH 3axkaH4yUBAaIOTCH Hanpas —
ngiomue.,

B orpenbHBIX Ciyuyagx MOHTax “IOCTeNH" BO3MOX-—
HO BBINO/NIHATL NO3JI€MEHTHO,

3
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4.9. PackaTky CBepHyTHIX B PY/IOH Ha CHendanbHbl#
6apafaH NOMOTHHI MeMOpaHW [0 CMOHTHUPOBAHHO} H BbiBe~
pedHOli MOHTa&XHOH “mocTend” MMM NOAMOCTHEM IpPOU3BOASAT
c moMomkio jnefenok. CTaHox ¢ GapaGaHoM yCTaHaBiIMBaeT-
Cd Ha ONOpHOM KOHType H/IH 3eMjie 3a lipefenaMd Coopy =
XeHHd, B nmocnenseM cinyyae Ha OHODHHIE KOHTYP  DEKO -
MeHAyeTCs yCTaHaB/IMBATL HOpPACHOCO6/eHHe B BHAE Bpama-—
omefca kKaTywkd oid IIaBHOro meperd6a MOAOTHHmMA MeM-—
GpaHbl IpH ero BHITArHBaHHHd Ha HOKPHITHE,
LOna Toro, 4ro6bl B NMCTe He BOSHUKANHA IUIACTUHECKHE [e-—
bopmannu, adamMeTp GapafaHa H KATYIIKM ClleAyeT Ha3Ha -
yaTb B 3ABHCHMOCTH OT TOMWMHBI MeMGpaHbBl IO popMyie

Et

4
(5'!'

D>

rne En t MOAyn1k YOPYyroCTH M ToOMuMHa MeMOpaHbl,
GT —~ mIpegen TeKy4eCTH MarepHana MeMGpaHbl.

4.10. [Tocne yknapk# HOOTHUIMA B NPOEKTHOE [ONO —
XeHUe, ogHa M3 ero KOPOTKAX CTOPOH AOMMmHa KPEeNHUThCH
K KOHTYpy UOCTOSHHBIMH CoefHHeHHaMH, [IpononbHEIe KpOM-
K4 monoTHHm A MeMGpaHbl, B Clyiae MOHTaXa HOXDPBITHA IO
"nocTend”, CileayeT BPeMEHHO KpelNUTh K HaNpapadiomHuM C
HOMOMBIO KJAgMMep, yCTaHaBIMBaeMbIX WIaroM He MeHee
6 M, @ig OpenoTBpamleHHsd BhIXJIONA M4 CphiBa [NOJOTHHIIA
oo geiCcTBHEeM BeTpoBoil HarpyskH. [lepen TeM kak 3a -
KPelliTh K KOHTYpPy BTOPO# KOHell HOJMOTHHm A& MeMGpaHbl,
peKoMeHayeTCHg ero IpeaBapdTe/IbHO HaTdHYyTb, Ha yCU/Hd,
BLISbIBAOIIMEe B JHCTEe HaOpsKEeHUd NopsaakKa 15-25 MIlla
(150-250 Kr/cM*), mns BbHIOpaBIeHAS JTACTa OT HOSBHB —
IMXCH BO BpeMd yK/aaKd IONOTHHW XJONyHOB M ofeclle —
4eHHs COBMECTHOH pa6oThl MeMOpaHbl C 3JeMeHTaMd "I0 -
crenu”. [lpenBapudrennHoe HaTsKeHHe MOJOTHHI MeMOGpaHbl
MOXHO BbBINOJHEThE C MOMOWBIO INOPH3OHTAIBHO PACHONOXEeH-
HbIX OOMKpPATOB HI4 ¢opkondos.

4.11. llpy MouTaxe nponeTHOH uYacTH MOKpPLITHE 6e3
HCTIONb3OBaHUS NMOAMOCTEl CrneayeT ydHThbiBATh, YTO B KOH-
Type, eme He CBA34HHOM CINIOWIHOH MeMGpaHoii, MOI'yT BC
BpeMsl MOHTAaXa BO3HUKATL 3HAYMUTEJIbHble H3rufarnmue Mo-—
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MeHThl, NIpeBbiulalomHe COOTBETCTBYIOUME BEJNHIUHBI OT 3K-
cinyaTandMoHHEIX Harpysok (m, 5.22).

4.12. Cooco6 c6opkd MeMOGpaHHEIX O6O/IOYeK Ha yPOB—
He 3eMJ/IH peKOMeHAyeTCH I MOHT&Xa INOKPHITHA PEeKOH —
CTpydpyeMbiXx 3OaHHA C pasMepaMH B IjaHe MeHee 24x24 M
KOrAa yCAOBHSI CTPOHUTE/LHOR INIOmAnKH HO3BONAIOT HPOH3—
BONUTb COOPKY NOKDHITHS DPAAOM CO 34aHHeM, C IoCineaylo-
IIEM NOABEMOM ero KpaHoM B HpoekTHoe monoxeHue,C6op-
Ka NOKPbLITHH BHOBb CTPOSIHXCH 3AaHHi Ha ypoBHe 3eMiH
ocymeCTBASeTCH B Opepenax ratGapuros ananuda. [Ipomer -
HyI0 KOHCTPYKUHIO peKOMeHAyeTCd COGHpAaTh M3 OTAelbHBIX
NMOJIOTHHLI HA& CIVIAHHPOBAHHON W/iomAaAKe HIH ClelnHalbHbIX
creHpax,

C ueanio ofierueHdd Beca NOAHHMAEMOI'0 NOKPLITHSA
pekoOMeHAyeTCS MOHOMUTHBIR Xene306eTOHHbIA ONOPHBLIA KOH-
Typ BBIIONHATBL C XECTKOM apMaTypolf, paCCYATAHHOH  Ha
BCe MOHTaxHble Harpy3kH, C NOCNeAyliHM o6eTOHApOBA —
HAeM KOHTypa Ha OpoekTHO# orMerke. C aToit xe mneanlio
MoOXeT 6bITh HCHONB3OBAH OONOONHHTEJ/IbHbI#i OHOPHBI#Y KOH-
Typ, BOCHPHHEMAIOWMHE MOHTA&KHBIE HArPy3KH, C HOCJIeAylo—
KM BK/IOYeHHeM ero B paGoTy paHee CMOHTHPOBAHHOr'Q
OCHOBHOro kapkaca (KOMOHH M KOHTypa), UIH MeTalnuyec—
KH# KOHTYp.

4.13. CoennHeHHs Ha MOHTAaxXe OTAE/bHBIX MNOJOTHHII
ApPYyr C APYroM H K OMNOPHOMY KOHTYpPYy BLIIO/NHAIOTCHE CO-
ranacHo no. 2.10. ilpy MoHTaxe MeMG6GpAaHHOrO HOKPBLITHA IO
npeaBap4dTeNibHO HaABEICHHBIM 3jeMeHTaM "mocTend”, co-
eA.AHeHds MOJOTHHW APRYr C APyrOM peKOMEeHAyeTCH BbIINOJ-
HATb NOCNe YKIaAKd ¥ BPEMEHHOro 3aKpelyleHHA BCex Io-
JNIOTHHW B NPOEKTHOM I[OJIOXKEHHH,

4.14. llpy cpapke nonoTHHw MeMGpaHbl PEKOMEHAy -
€TCs NpUMEHATh aBTOMATHYECKYI0 CBApPKYy C MHHEMAalbHbIM
KONH4eCTBOM CBApPHbIX WBOB, BLINO/MHAEMEBIX HA& MOHTAaxe .
[lpumeHaeMble npd cpapke MaTephdanbl ROMXHb OTBEHaTh
rpe6opanuaM CHull [MI-18-75 u cooTBeTCTBYIOMmMHEX CTaH -
aapToB.

4.15. [lpu coepuHeHUHd HNOMOTHHI HA BBICOKOIPOYHBIX
GonTax oTBepCcTHA NoA GOATH PEeKOMEHAyeTCs CBEpPIMTb IO
MeCTy C HCHOJbL30OBaHHEeM CIeluX &lbHbIX OPHUCHIOCOG/NeHHH H
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ycrpoiicTs. [lepen mocTaHoskoit 6OonTOB HOBEPXHOCTH MEM-
GpaHbl U HanpaplgIOMHX JJEeMEHTOB HaX/IeCTOYHOrOo COelH -
HEeHHYg HeOo6XOAHMO OYHmATh OT I'pA3¥ M OCTAapBlueics Iocine
CBep/IeHAS MEXAy /MHCTaMH CTPYXKH.

5. PEKOMEHAALIMH 1O PACHETY
OCHOBHLE NOJOXEeHHS

5.1, Pacuer MeM6paHHbIX KOHCTPyKUHH  IpOH3BOAAT
cornacuo rnas CHull 0-23-81° “Cranbinie  KOHCTpPyKuUHH”,
CHull 2.03.01-84 "FeToHlble 4 xene30GeTOHHLIE KOHCTPYK —
uad” ¥ HacrogmMx PexoMeHpaun#ii ang AByX [pefenbHBIX
COCTOdHHf:

a) mo HeCyme# CHOCOGHOCTH H/IM NO NPOYHOCTH H yC—
TOHYUBOCTH;

6) mo sKCHnMyaTAudOHHOHA NPUIONHOCTH, UMes B BHAY
npene/bHble NepeMeNneHHs, HexejaTe/bHble MECTHhHeEe [Oo-
BpexaeHus, konebasug K T.I,

5.2. Pacyer MeMOpaHHBIX KOHCTPYKUH} ClenyeT HNpO-
H3BOAMTHL, KaK NpaB4IO, AJIf BCEX BO3ACHUCTBHU Ha  KOH-

CTPYKUHIO H/IM ee 3JIeMeHTHl B IIpouecce BO3BeAeHHH )28
3KCoyaTauuu, OpHyeM pacyeTHble CXeMbl H HarpyskH AO/n-
XHbl OTBE€4YaTb IPHHATBIM KOHCTPYKTHBHBIM pellle HUgM )24

BO3AE HCTBUAM ANg KaXAo# CTaaHdd.

5.3. llpy pacyere MeMOGpaHHBIX KOHCTPYKUHH 3a OC -
HOBHble MCKOMBIE BEJHYMHBI NPHHUMAIOTCH HOpMaibHble G,
Gy H xacareiabHdbie ‘U HaopskeHUdss 4 INepeMemeHUdsd
OpOIeTHOR KOHCTPyKUUH, HaruGammee Mgy, M.J H KpyTd -
mHe MKp MOMEHTBI, HPOAO/IbHble ycHnHus N, 6 nonepeyHsle

| 2
cunbl @, H mepeMemenus Wy ONOPHOrO KOHTypa oT
CHUNOBBIX H TeMIeparypHhIX BO3AeHCTBHIH, onpepnengeMble

MeTollaM#d TeOpHHd yINpyroCTH Ha OCHOBE ypaBHEeHHE paBHO-
BeCHS M COBMECTHOCTH OedopManuif, reoMeTpuyecCkux U ¢u—
3A9ECKHX ypPaBHEHHN C y4eTOM IpaHUYHBIX yCHOBHH.

5.4, B ocHoBy pacyera MeMOGpAaHHBIX  KOHCTPYKHHH
MOXeT ObITb HDONOXeHa TeopHs Ge3MOMEeHTHbIX [1aCTHHOK
1A 0GONOYeK C y4yeTOM IeOMeTpHuYeCKo# H (¢U3dyeCKO# He-
nuHe fHOCTH, TAK KaK HUX HaNpsXXeHHOoe COCTOsHHe olpeae -
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JISeTCE B OCHOBHOM HENHBIMH HaOpsXXeHUIMH, BBHAY BeChb —
Ma Mao#l XKeCTKOoCTH MeMGpaHbl Ha uaru6. OpnHako B Mec-—
Te NpHMbIKAHHY MEeMGpaHbl K KOHTYpPy BO3MOXHO BOSHEK -
HOBeHHMe OLICTPO 3aTyxalmero MOMeHTHOrO HaIpsXXeHHOr o
COCTOgHHES.,

5.5. BriGop Meroma pacuyera oupenenseTrcs CrapHel
npoekTHpoBaHug, [Lns 060CHOBaHHUS TEXHHYECKHX peEeHAR H
BApUAHTOB KOHCTDPYKLUHY, a Takxe Ha IepBOoi cTandH paGo-
Yero mpOeKTHPOBAHHE pPEeKOMEeHAyeTCHs HCHONbL30BAThb, MpH-
BefeHHy0 B i, 5.10+5.22 npu6iuxeHHyl0O MeTOAHKY, dop-
Mynbl B rpadpukd AI8 OpeaBapATe/LHOrO onpefe/ieHAd yCH-
Ml H nepeMemeHUE B OCHOBHBIX 3JeMEHTAaX KOHCTPYKIKH
NOKPHITHL

5.8. Ycunus 4 mepeMemeHus Ha CTagMd pafoyero Hpo-
eXTHpPOBAaHUd ClIefyeT OINpeAendTh C HCIONbL3OBAHHEM YHC —
NeilHbIX MEeTOoONOB pacyetra Ha DBM, nosBongiomiMH y4ecThk
pasndyHbie BUAB! 38rpyXeHHd [OKPBHITHL, BK/IlOYad TeMIlle -
parypHble BO31€HCTBHS, KOHCTPYKTHBHbIE OCOGEHHOCTH 06O0-
aowek (reoMeTpHio NOBepPXHOCTH, HayalbHyl0 CTpeJy UpO-
BUCa, DepeMeHHyIo TOMmEHYy MeMGpaHb, Halndyde 3jeMeH -
TOB HOAKpeIVIeHHd, OPOeMOB, BYTOB B yriax HOKPHITHS,
MeCTHOe H3MEeHEeHHe XXECTKOCTH KOHTypa 3a cYeT o06paso —
BaAHHUH TpPemMH B CEYEeHHH Xej1e306eTOHHOro OINOPHOIO0 KOH-
Typa B T.n.). PacyeT MeM6paHHLHIX KOHCTDYKHHHA CaeayeT
BLIDONHATL K&K €AMHOH} INpPOCTPAHCTBEHHOH CHCTEMbl C yye-—
TOM [pPOAONBLHOMN, U3rHGHOH M KPYTHUIBHOM XeCTKOoCTe i
OlLIDPHOr'O KOHTypa, CBE3M KOHTypa C NOAAePXHBalomiMA
ONOPHBIMH KOHCTPYKHHAMH, SKCUEHTPHCHTETOB MEXAY JIH-
HAe§ KpeljleHHds MeM6paHbl X ONODHOMY KOHTypy H ero
HeHTpalbHO# OCBHIO KaK HO BepTUK&IH,TaKk 4 MO INOPH3OH -
Tand, BriGop MeToma pafoyero paciera C HCHONL3OBA& —
HueM OBM cnenyer mpoBogdTh C yweToM mm, 5.23 + 5.33
Hactogmux Pexkomenpau#i,

5.7. Pacyer MeMOpaHHbIX HOKDPBITHH C OpHMeHeHHeM
3BM pekoMeHAyeTCH BLINONHATBL C yY€TOM HeyIDPYrHX fAe-
popManuit xene3ao6eTOHHOr 0 HjId CTA&lbHOrO ONOPHOI'O KOH-
Typa, Pacuyer nponeTHo# KOHCTPyKIHH CjledyeT BbIOONHATH
B Npegenax ylpyroil pafoTel Marepmaina mMeMmMGpaHdel. YueT
Heynpyrux aepopmanuii MeMGpaHbl BO3MOXEH NP yC/IOBUH

42



ofeCIeyeHUdg ee HaAEXHOHX AOATrOBpeMEHHOR AHTHKODPO3H -
OHHOM 3amHThi, HCK/IIOYEHHS XJ/IONYHOB Ha INOBEpPXHOCTH
MeM6paHbl H,COOTBETCTBEHHO, HeDPABHOMEDHOr o ee BK/I0Ye-
Hds1 B pa6oTy, a Takxe NpH yCJAOBMH paGOThl KOHCTPYKIHH
Ha HOopMaTHBHbie HarpyskH B ynpyroit cragpuu, B  aTHX
Cnyyadax pacyeT CHCTEMbl HEOOGXONMMO BEIIOIHATBL C yde -
ToM (H3HYECKOH HeJIHHe WHOCTH,

5.8. Pacyer Ha NpoYyHOCTHL NPOAETHOI 4YacTHd MeM-~
6paHHOro MOKPLITHS, HaAXOALWEerocs B ABYXOCHOM Hanpd -—
XeUHOM COCTOSHHH, Cjle[yeT BBINOAHATH N0 GopMyne

{62 & G 2]
170,96, +6, < Ry¥.c (3)

Hid 61 < ‘R_ch ,

ree G; M Gz— T7aBHBIE HOpMalbHble HaIpPEXeHHd B
MeM6paHe, Ry - pacyeTHOe COINPOTHBIEHHE MaTepHana
MeM6panbl, ¥, -~ KOappHuHeHT yC/noBUH paGoThl.

5.9. Pacyer MeMOGpaHHBIX KOHCTPYKUHH HA& AMHaMH—
4eCKHe M LHUK/IH4YeCKHe BOo3aelCTBHA CjleAyeT IpPOBOAUTL B
COOTBETCTBHE C ykasaumamu raasbl § CHull 0-23-81% &
COOTBETCTBYIOMHUX PYKOBOACTB.

[Ilpu6nuxedaHas MeToOAHKAa pacyerTa

Pacyer MeMOGpaHHBEIX HOKPbLITHH 6e3 yyeTa
IOAaT/JUBOCTH KOHTypa

5.10. [lpupeneHHble HUXE GOPMynbl PEKOMeHAYIOTCs
Afsl meppoHAYanbHON OUEHKH HalpsKeHHO-AepOPMHPOBAaAHHO-
ro COCTOfHHY HOKPBITHS, B YACTHOCTH,/lsl Ha3HaYe HHU 4
TOAMMHB MeMGpaHbl, & TaxXe [peABapUTe/bHbIX pacyeToB
CpeaHdX f4eeK MHOrONPOJeTHBIX MEeMOGpPaHHBIX MOKPBLITUH, B
ciny4ae 06beAHHEHHOrO KOHTYPHOrO 3JjIeMeHTa /i CMEeXHEX
4eeK.

5.11. Onsa neppoHa4albHO INIOCKUX KBAAPATHBIX MeM-—
fpaH CO CTOPOHOH paBHOR 2 &, HarpymeHHBIX  pPaBHOMEPHO
pacnpenenensol Harpyakoir 9 npil HeCMellaeMbiX KPOM—
Kax, lepeMemeH uss 1 yCl/HS PEKOMeHAyeTCd ONpeaessiThb II0o
cneaylomuaMm dopMynam [ 9 7.
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IMporu6 B uenTpe MeMGpaHhI

3 q,q"
w’, =°’721’Vr , (4)

roe Eu 1 - monyan yupyrocre ¥ rommusa mem6panni.
HanpsxeHua B uesrpe MeMGpaHk
3/ q2ad*
§* e E (5)

6m=(<33 =0,432 —3z

MakcuMmanbHOe HOpMAaabHOEe HalpsxeHUe B MeMGpaHe
(B MecTe NpHMEBIKAHHS K CepeAMHE OMOPHOrO xoa'rypa)

3/ g2a*E
¢, =0503y bp= | (6)
1 ’ 1
Pacnpenenenue nampaxewmust G, # 63 B MeM-
fpase OO OCSM CHMMETpDUE M B MeCTe NPHMbiKaHHS K KOH-
Typy, @ TaKxe I/apHbLIX HampsxeHult G, H &G, 1o

AuaroHangM MeM6paHbl ONpUBeAeHL Ha pHC, 23.
Maru6aiomue MOMEHTbH B IOPH3OHT&ILHOH WIOCKOCTH
KOHTypa:

3

p nponere Myx =0,076 >V q,z CEL R (7)
3

Ha omnope M2$-0,132 a V q,'z' aEt .

Ycunusi CxaTud B KOHType

3
N =032 Vg a’Et . (8)

[lpy onupaHun MeMEpaHHOrO HOKPLITHE Ha KOIOHHEI
TONbKO B yriax, Hardbamomuse MOMEHThl B BEePTHKaIbLHOH
IVIOCKOCTE KOHTYpa Ollpefe’isioTCd N0 CeAyIOmEM popMy -
nam;

a) B Clyyae 3ameMiieHds KOHTypa B yrilax B Bep-
THKanbHO# mnockocTH ( MHoOromponeTHbie 3anaHds) Maru6a-
jodlHe MOMEeHTh! B IIpojleTe H Ha OIOpe pAaBHbI:

> 3 :
= = [}

My =012¢0, M, =0.206ga", (9)
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Puc.23, Smopsl pachnpenenesns HOPM&NbHBIX Ha—
OpsKeHH#t G, OO OCAIM CHMMETpHA Yy H
BAO/L ONOPHOI'O KOHTypa H I'IABHBIX Hanpgxe-
HHlt G4, G, Io guaroHanaM meMbGpaHbl  C

HeaepOpPMEPpYEMEIM KOHTypPOM

6) B Ciysae OTAeNLHO CTOSIHEX 3AA&HM} MarHGamuHe
MOMEHTBl B KOHType paBHHI:
Mgy = 0,325¢8° , M,,=0. (10)
5.12. ina nmeppoHAYANBHO INIOCKHX IPSIMOYT OAbLHBIX
MeM6paH Co CTOpoHaMH, papHEIME 20 u 2 b , Harpy -
JKEeHHBIX papHOMEpHO paclpefe/IeHHOH Harpyako# q, ; OpH
HeCMell8eMbIX KpOMKax NepeMelleHHdg ¥ yCH/IHS pPeKOMeH-
ayeTcs omnpefensTs 0o CheaylomdM dopmynam [ 18 7.
[Tporu6 B ueHTpe MeMOGpaHh
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3/ q Bt
= AN
Vo Z Et ° (11)

Hanpaxenuss B MemGpane

g
3 q,“'g )
IS N (12
x, 1 ’l
Yy - . w
a a roe Z ’ Prx,b ’ .Py'l‘

4HCIIOBble KOS(GQUNHEHTHI, IPH-
< [; |2 sl « BenesHbne B Ta6a.l, B 3aBH—

R CHMOCTH OT COOTHOI® HHS
I 2 cTopos MeM6panrl. Pacmomo-

XKEeHAe TOYeKk Ha MeMGpaHe,
o9 KOTOPHIX ONpenedioTCs

HIMf, OpHBENCH H
Puc,24, llanan pacIonoxe— ye , LpdBeneHo a
HAS XAPAKTEepHBLIX TOYeK pac. 24.
Jig onpenesieHHs yCHIHH Ycuneg cxaTEg B KOH-
B NPAMOYrONbHOM MO~ Type:

KpBITHH
a) QnEHHBIE CTOPOHH

Nea =ﬁgA5V3 o*bEL (13)

6) KOpOTKHE CTOPOHMI
3
N = P BV ¢*B*EL. (14)

5.13. Ang xBagpaTHBIXx MeM6paH C HagaJLHOH CTpe-
no# mposuca,se npesbmanmel 1/100L, HarpyxeHHbXx pas-
HOMEpHO pachnpejejieHHOR Harpysko# (p , IpH HecMema -
eMblX KPOMKax NepeMemeHHEs H YCHIHS DPEeKOMEeHAYeTCH On-
pefenaTh IO CiaeAylomHM ¢opmynam:

nporu6 B LeHTpe MeMOpaHhl

y
s/ qa
W, =ol, %T . (15)
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HanpgXeHHd B HeHTpe MeM6paHhbl

3/ 20>F '
6m=6s=x{l qltq, . (16)

MakcuMmanbHOe HampsxeHde B MeMGpame (B  Mecte
OpMMBIKAHHS K CepefiiHe OUNOpHOro KOHTypa)

3/ ¢*a*E
G, =4, < - (17)

PacopepeneHde Hanps:keHH# B MeMGpaHe aHalOrd4HO
sniopaM, OpYBeAEHHBIM Ha pHC, 23,
Harubaiomue MOMEHTH B I'OPH3OHTAaIbHOR INIOCKOCTH

ONOPHOrO0 KOHTypa:

3

B mponete M, =j51d,2‘v (i,’z'(let , (18)
3

Ha onope Mz'x_: .@z&zv Cf' CLzEf .

Ycunag cxaTtega B KOHType:

3

B IponeTte Nie =,‘53°LV qlq'a,zEt , (19)
3

Ha omope J(zk.=ﬁ“a_'{ (1,9‘ Q.zEt .

Yucnopsie xosppmumentn ofy , ¥, , %o, P Py

PEeKOMEeHAyeTCs onpefefiaTh Mo rpadikaM Ha puc.25 B 3aBH-
CAMOCTH OT 6e3pa3dMepHOro napaMeTpa - OTHOCHTEVILHOH
Ha4YalpHO# CTpelbl NpoBHCa

f = %/Ed'/i( a'/fo)

Warubaomie MOMeHThHl B BEPTHK &/IbHCH NMJIOCKOCTH OMOpP-~
HOro KOHTYPa MOXHO onpeaedsTs no popmyram (8), (10),rax
KaK HayalbHas CTpelja IPOBHUGAa He BJUgeT Ha HX BeHUYUHy,

3
. (19a)
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1514

Ta6bnuua

1

g x=0, y=0 $=0,H=tg fx_-.-.tq_,g=o
a/ :
2 Ss'xli Pﬂvi S"I,Z PH,Z P'x13 Paa3 .PK'.C PKA
1,00 0,724 | 0,432 | 0,432 | 0,151 0,503 | 0,503 | Q,151 0,32 0,32
1,25 0,808 { 0,387 | 0,509 | 0,188 | 0,559 | 0,498 | 0,150 0,445 | 0,317
1,50 0,848 0,337 0,548 0,187 0,624 0,490 0,147 0,595 0,312
1,75 0,860 | 0,288 | 0,566 | 0,180 | 0,832 | 0,482 | 0,145 0,704 | 0,307
2,00 0,866 | 0,274 | 0,575 | 0,187 | 0,624 { 0,475 | 0,143 0,794 | 0,302
2,25 0,867 | 0,256 | 0,578 | 0,173 | 0,577 | 0,471 0,141 0,825 | 0,300
2,50 0,868 | 0,245 | 0,581 0,172 | 0,573 | 0,468 | 0,141 0,811 0,208
2,75 0,869 | 0,237 | 0,582 | 0,171 0,570 | 0,485 | 0,140 0,897 | 0,298
3,00 0,869 | 0,232 | 0,581 0,170 | 0,568 | 0,483 | 0,138 1,084 | 0,285
3,25 0,870 | 0,228 | 0,581 0,170 | 0,567 | 0,461 0,138 1,172 | 0,203
3,50 0,870 | 0,224 | 0,581 0,170 | 0,568 | 0,460 | 0,138 1,260 | 0,293
3,75 0,870 | 0,221 0,580 | 0,170 | 0,565 | 0,459 | 0,138 1,348 | 0,292
4,00 0,871 | 0,219 | 0,579 | 0,169 | 0,564 | 0,458 | 0,137 1,435 | 0,201
4,25 0,871 0,216 | 0,578 | 0,160 | 0,564 | 0,458 | 0,137 1,525 | 0,201
4,50 0,871 0,214 | 0,578 | 0,168 | 0,563 | 0,458 | 0,137 1,812 } 0,201
4,75 0,871 0,212 | 0,577 | 0,169 | 0,563 | 0,458 | 0,137 1,701 0,201
5,00 0,871 0,210 | 0,576 | 0,189 | 0,562 | 0,458 | 0,137 1,787 | 0,201




08
|
7 t
0, I )
06 a ]
H
95 i 1]
i
2 / ¥
04 yaiir. gt I
R
59,
a3 v iV’ = .
-2
02 A T
il V. B
ol Pt D mmme By
44 - 8
Ll
o i T,

0,05
1000
2000
3000
4000
6000
10000

20000
30000
40000
60000
100000

s 3383

06
10
20
3,0
4,0
60
10
20
30
40
60
100
200
300
400
500

Puc.25. 3uauenus koappuumentos oL , B , 4 nna on-
penefleHHg HanpsXxeHAO-AedOPMHPOBAHHOIO CQCTOHdHHS
kpagpaTHo#t MeMO6paHbl C Ha4YaldbHOHK cTpelol npopHCca

upd HenehOpPMHpPyeMOM OINOPHOM KOHType

PacuyeTt MeMsEBHHhIX OOKDHITER C y4YeToMm
oonaTjAMBOCTH KOHTypa

5.14, [lpusenerHble HHXe GOPMynbl peKOMeHAyIOTCSH
VIS IDpeaBapHTeNLHOrO pacyeTa MeMOpaHHBIX HOKPLITHER C
y4eTOM HSrHGHOH B WIOCKOCTE MeM6pansl ( EJ ), B
npoponnuolt ( EA )¢  XecTkocTeff omopHOro  KOHTypa,
OllepTHIX K&K IO yrjaM, TaKk 4 HO ECeMy HepHMeTpYy.

OrHocHTenbHble npogonnias ( € ) W U3ruGHag B ro-
pusorTanbHo#t mnockocTE ( L ) XEeCTKOCTH OHOPHOro KOH-
Typa ompepeasiorca mo dpopmyaam (2).

OTHOCHTE/ILHbIE XXeCTKOCTH OINOPHOrO KOHTYPa DeKOo -
MeHayeTCs NpHHEMAThL He MeHee: /s  Xe/1e306eTOHHOr o
koHTypa K » 0,75; R » 3,5x10-9; nna  cransHoro
KoHTYpa K » 0,5; W » 2,5x10-5, [lpu nanuuug By-
top (pacmopok) B yrnax xouTypa B ¢opmynax (2) Bmecro
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o (monosuHbl mpojleTa NHo-
y KPBEITHA) cleayeT moacTaB-
a a ASTb BeIH4MHY u,g= o-a,,
roe Q¢ -~ AJMHA ByTa.
55.15. Hanpsxenus,ne-
peMelleHHS M yCHIHd B dJe-
o MEeHTaxX MeMGPaHHOro MHOKpPhbl—
THS Ha KBAAPATHOM INJaHe C
! U z y4€TOM NOJATIHBOCTH OMOpP—
HOI'O KOHTypa 4 3HAYCHHH
OTHOCHTEJ/ILHOI'O mapaMeTpa

a
025a

3
4

0fa 0250 ¥= $/E‘a/£' (u/'fo )3= 40»

PﬂC.26 HRBH pacuonome- cnenye‘r OHpeﬂeﬂHTb II0 Clle~
HHY XAapaAKTepHBIX TOYeK AyloWHEM GopMysaM.
ong onpeneNeHds yCHaAN [lporug B weHTpe

B HOKPHTHUH C HOJATIH— MeM6 paHbl
BbBIM OIOODPHBIM KOHTypOM 3 L
W =l .:E:E:.

° tYET - (20

Hanpsxeunus B medTpe MemGpasn (rTouxa 1, prCc.28)
3/ g2*E

L,

MaxcuMmanbpible HOpMalILHble HANDSXeHAS B MeM6paHe
(Touxa 3, puc. 28).

3/ 92aE
G o = 45y S (22)

B ciysae BLIDONHEHHS MEMGDAHB! epeMEHHOH TOMmE-
Hel (O, 2.8), cnegyeT HanpaXeHHd B yraax OPONETHOHM KOH~—
CTpyKnEH ompepensTs mo gopMyrne (22), a TommuHy OCHOB-
HOro HDONOTHHIA LHPOBEpPHTH HO (popMyse

3/ *q*E
G‘l = x'& i—t:a—— . (23)
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[Ipr BrIMONIHeHER MeMGpaHbl HepeMeHHOH TOMMAHLEI R
bopmyny (2) nna ompeneneHms OTHOCHTENBLHBIX XECTKOCTEH

ONIOPHOr'o KOHTypa, NOACTABIZeTCH TOMIHHA OCHOBHOroO IO-
JIOTHHI &,

Hanpsixenua B MemGpaHe B MecTe NpPHMBLIK&HHES K Ce—
peause kourypa (rouxa 2, puc, 28)

o*E
‘tsv q' ’ (24)
3/ 4> a*E
Sy =4 12 (25)

MakcCEManbHLHIE KACATeqbHble HAOPMXEHUS B MeMGpa—
ge (Toura 4, puc.28).

3 q.zu""E
»xs-‘/___ . (28)

MakcuManpibne H3rmGamomie MOMEHTBI B ONODHOM
KOHType B IOPH3OHTAIbHOH IJIOCKOCTH:

B CepellHe CTOPOHBLI
3/ g2
M,e = By (B3, E*t*0

B yrnax (L')- (27)
').‘I, —ﬁz(Eﬂ) E’).t').a

PaccTognue OT yrJloB KOHTypa OO MecTa IepeMeHbl
3+aKa aMiopbl U3ru6amimux MOMEHTOR

= d,za . (28)

Jcandg cxKaTis B ONOPHOM KOHType:
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B CepenxHe CTOPOHHI 2
2

3 a
Mo = P (EA),e ;;Lagf ' (204

B yriax x').lc -‘P“(EA)KV—%?? . (296)

[MonepeyHas Cuila B yrily ONOPHOrO KOHTypa ONpene-
nseTcs no gopMyie (206).

Maxcamanpioe nepeMemeHHe CepegHHbl ONOPHOI'O KOH~
Typ& B T'OPH3O0HTA/IbHOA IIOCKOCTH:

3 cL'" q_?‘
= (30)
U =, iz -

Harm6ajomuEe MOMeHTH B BepPTHKA&IbLHOR IJIOCKOCTH KOB-
TYPHOrO 3/IeMEHTAa,0lepToro TONbKO B yriax, cieayeT HOpH-
HAMaATh 0O cienylowsaM dopMynaM.

Ons orpenrHo crosmax uoxpm'rnn-

B CepeauHe c'ropom,r

.Y’s 9 o’

B yriaax M'zg (31)

Ong cpennux fgyeex MHOromnponeTHHX 3R&HHY, C O6be-
NHHeHHEBIMH TONBKO B yritax CMeXHBIMH KOHTypHLIMH ane -
MeuT% cepemme

CTOPOHBI Mig = ﬁ; ﬁSQVCL ’

B yriax M'Llj = {=- ﬁs 95 q,(l . (32)

Hacnoseie kosppunuenTsl oL, ~ kg, ¥, - ’X‘G y
531* Ps MOXHO oIpeaensTh OO rpapikam Ha pnc.27.-_10
B 38BHCHMOCTH OT Be/HYUH OTHOCHTENbHBIX XeCTkocTel K
u h (2).

Qaiopbl pacmpepeneHds MIaBHbix Hampsxkena# Dy u
@, no nuarosansM memGpassi, Hanpsxemust @, mo ocam
CHMMeTpUH H IO NMHAK OPHUMbIKAHHE MeMGpaHbl K KOHTypy
npuBeaeHnl Ha PHC, 4], Smopsl H3rHGAOMHX MOMEHTOB H
YyCHIHY CXATHS B KOHType INpuUBeAeHb Ha puc,42,a. Hampa-
KeHHg M yCWIMS [&Hb AN 3HaYeHUH OTHOCHTE/IbHBIX XeCT-
kKocTel KoHTypa K =1 ¥ W = 5,5x107°,
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6e3 ByTOB C INOAATIMBHIM

OIIOPHEIM KOHTYPOM

(R = 5,5x10-5, ¥ =1,
§=1¢)

a a

o
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Puc.43. dnopa BepPTHKATbHBIX
COCTAB/ALIOMUX NEeNHbIX YCHIHHR
B MeCTe OpHMbikaHus Mem6pa-

Hbl K OHOPHOMY KOHTYpPY

0201

026
0295
030
8

- 813
98
&
41

HAH CXKaThag
OMEeHTOB B

B OmOpHOM KOHTYype

a-B noprx'run 6ea ay’ros
(R = 55x10-9K =1), 6- »

xRy = 1,26)

Haru6amomue Mo-
MeHTbl B BePTUKA&/ILHOH
IIOCKOCTH KOHTYPHOrO
s/leMeHTAa,COepTOro Ha
KOnOBHbI, PEeKOMeHayeT-
ca ompepfensiTh K&Kk B
MHOr ofIpojIe THOH# He -
paspe3Hol 6anke C wap-
HADHBIMH KOHNaMH, 3a-
CpyXeHHOH! BepTHK&IL -
HBIMH COCTAaBJgiomH1MH
UenHbIX YCHIHE B MeM-
6paHe Mo cxeme Ha

puc.43. MHTeHCHBHOCTL HOrOHHBIX HAIDY3OK B TOYKax 13 O
crenayeT BBIYHCIATE IO popMyinie
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¥

Ta6nuua 2
i Bvi

1 2 3 4 5 8 7 8 9
1x1 0'-5 0,038 ]0,144 |0,028 | 0,008 | 0,008 {0,005 |0,004 |0,004 |0,004
5x10-5 0,038 0,131 |0,041 | 0,008 | 0,006 |0,008 |0,005 {0,005 |0,005
30)(10qls 0,021 |0,102 (0,083 | 0,020 |0,007 {0,008 [0,005 |0,005 |0,005
140:(10_5 0,005 |0,060 |0,086 | 0,041 |0,022 |0,011 |0,008 |0,005 |0,005
690x10-5 0,004 (0,024 |0,042 | 0,043 {0,034 |0,026 |0,018 |0,015 {0,013
34401(10"5 0,003 (0,008 |0,022 | 0,030]0,034 |0,034 (0,033 |0,032 |0,032
140 0,003 |0,004 |O,012 | 0,022 (0,030 (0,036 |0,041 |0,044 |0,044
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p, = 184, qa, (33)

roe ¥, - KOS(QPHUHEHT, yUHTHBAOMEA BIHGHHE HArHG -
HOfA XECTKOCTH KOHTypa B rOpH3oHTaneHOH mmockocTH (R ),
onpenensemMuii Do tab6n. 2. [IpomexyroyHne 3maueHHs KO-
sppunEeHTA va NPDHHEMAIOTCHS 0O JHHe AHOR HHTepHoJs —
nMg,

5.16. Lna MeMOGpaHHbIX NMOKPBITHR C OTHOCHTEIbLHO#R
HauanpHO# crpedoi nposuca (19a) § # 10 NpuUBIHXeHHbIR
pacyeT C y'leTOM I[0AAaT/ABOCTH KOHTypa ClenyeT BbIIO/-
HATB IO QpopMyne

=yP, (34)

roe P; - BeJIHYHHB!l HANPSXEHHY, yCHIHE H HepememeHHH
B OCHOBHBIX 3JleMeHTax HNOKPLITHHE C y4YeTOM jaquﬂoi
crpeas nposdca; P - Te xe pemuummm upm § =10,

(5 Xis,¥os
1,4 - l
"3 n oy and 14

b A : i T3
1,0 “;

09 51 L l oz Vg Uofl,
08

X N |

07 '@; 45 < ¥is N & ]

1 —t

061] M N

05 171 Wyl
04 Rl 1
03 HH

02 ' - U

, ‘ ‘

of i -

0 il A 4

w o sses s 88328 58888

S T 93332 IR232 R 3 23338 3328 93988

Puc.44 3HaueHHg OONPABOYHBIX KO3(POHUHEHTOB o(.;;

x4 < 4¢t nna onpeneneHds HanpEXeHHO- neq)opmxposau_
Hor‘o COCT gHUg KBanpaTrHoil MeMGpaHb C HadYanbHOR cTpe -
fof MpoBMCa NpH MOJATIMBOM ONODHOM KOHTYpe
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onpeneasemsie mo ¢opmynam (20)+(33), ¢ - smavenus mo-
OpaBOYHEIX KO3¢dULHUEHTOB c(.;‘_f . Bis, an , ompe-
gengeMule 00 rpapdkaM Ha pucC. 44, 45 B 3aBHCHMOCTH OT
6eapa3MepHOro napamMerpa f

'5 olsg, Big
s N [
13 EL By Bag
u 1
1,2 HN i 1 T
1.1 - i~ 8 Bas
1,0 35— B2f1] ﬁ
0.9 [+ . ¥
0s b £ [ ; X318, }
07 Hi? # f; !
06 |
05 1
04 +
03 ;
02 t
o1 [
of M1 I 7
o oooo S 38888
o ©
S -~ o 0000 & OO0 o DOoC
S5 33352 3932 2998 8 29938 WS S 39958

Puc.45. 3nayenus noupaBo4YHEIX KoapdHuHefTOB obg_s. ,
Pi - }.' Ang oopeneeHUd HampsXeHHO-gehOopMH-—
pPOBAHHOrO0 COCTOHHE KBAAPATHOH MeM6paHBl C HaYalb—
HO# cTpeno#t MpPOBHUCA NPH NOAATIHBOM OHNOPHOM KOHTYype

5.17. [lpn Hanuuuu BYTOB ( pacnopok) B yriax mOKpbI-
THs pasMepoMm €, = O / 5 nNpuG/MXKeHHbI pacyeT kBaapaT-
HOM MeM6paHbl C y4yeTOM MOAATIHBOCTH KOHTypa cleayeT
BLIIOJIHATL MO dopMyliaM,

[Tporu6 B nueHTpe MeM6paHbl

wg = 0,85 W, (35)
MaKCHMaJ'Ibele HOpM allbHble Hanps»KeHudqa p MeM6paHe
Cmaxg= 0,856, o - (36)

MakcuManbhble KacaTe/lbHble HalpsHXKeHHs B MeM6paHe

63



Toxb= 0:45Tmqay - (37)
PaccrogHue oT OkoHuaHHS ByTOB AO MeCTa nepemMe-
Hbl 3HaKa 3Mniopbl U3rdbaplkiXx MOMEHTOB
Qog =0,75Q,, (38)
Maxcumanesoe rOpH3OHTAlIbHOEe NepeMelleHue CepeaH-
Hbl OIIOPHOI'O KOHTYpAa
Uep =085U. (39)
MakcumanpHbie H3ruapie MOMEHTHl B OIIOPHOM KOQOH-
Type B I'OPH3OHTAJIEHON MJIOCKOCTH:

B IIpoJjet =

pofere Mt = P18 Mix

BMeCTax OKOHYaHHs = M

Byros_( pacnopok) 2% b fzc 2% ° (40)
Ycunue CxaTHs B QUODHOM KOHTYpe B MeCTe Il pHMbi-

Kaijug K BYTy (paclopke
Pug Nk - (41)

N =
[lonepeyHag cunﬂ“g ONOPHOM KOHTYpe B MeCTe MpH-
MbIKaHHS K ByTy (pacnopke)

3/ a2 gt
Qe =P7gat]/—q1%—§ ’ (41 a)

rae W, Spoyy Thmaxs Mixs Maxr %o Mier Wi~

BeNMYKHBL, oNpenensembie no ¢opmynam (20+33) ans no-

KphiTHA Gea ByTOB (pacnopok), B 3aBHCHMOCTH OT M, K.

Onga nmokpbiTHR C OTHOCHTeNLHON CTpelsiol mpopuca f #10,

yKasaHHble Bbllie UCXOAHBIe BEIHYHHBI ONpeNelsIOTCs no

dopmyne (34). ,

(g}&l‘, ﬁzg , ﬁ,'g , P,s — 3HAYeHHs NONPABOYHBLIX KO3( -
eHTOB, oNpenelseMbie NoO rpaprkam Ha puc.46, B 3aBd-

CHMOCTH OT BE€JIMYHHbl OTHOCHTE/IbHOR HI3ruGHOHR XEeCTKOCTH

KOHTypa ¢ yieTroMm ByTos (pacmnopok) 3

fg=(ET, /Et(a-a)
rae o,g - paaMmep pyra (pacnopku) B miaHe (1.:|.g =@/5 ).

OcranbHbie BeNUYHHbl, XapaK TepHU3ylllHe HalpaXKeHHO-
pepopMHpOBAHHOE COCTOfHHEe MeMOpaHHOR O6GONOYKH C ByTa-
MH, MOXHO NpPHHHMATbL TAKMMH Xe,KaK A/ KOHCTPyKuu} 6e3
ByTOB. MlaMeHeHHs OTHOCHUTE/bLHOR MPOAOILHOA XKECTKOCTH
OMOPHOrO KOHTYpa C yieTOM ByTOB lcs=(EA)&/Et(Q‘ G.g)
B Npeae/iax WX pealbHblX 3HAYEHH# He3HAYHTENbHO BIMAIOT
Ha nompasoyHb.e KO3(QPUUHEHTHl K BeNMYHHAM yCHIIUH U Te-
peMelleHHt B OCHOBHbIX 3/leMeHTaXx NOKpbITUA. XapakTep-
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Hble MIOpHl M3rHGAaloM¥X MOMEHTOB M YCHIHHA CxaTHd B
KOHType HpH Ha/M4YHH BYTOB B yrijax NIOKpPRITHA NpABEAeHb
Ha pHC., 42,6.

S &
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1%

£ 28 8

8

2

Ei R

Puc.46, 3HayeHHs NOIpPAaBOYHbIX xoeq;d)nuuen'ros&%g,ﬁ &,ﬁ“g,ﬁ,‘
Ons olipedelleHds B ONOPHOM KOHType H3ar aioftiix Mo

MEHTOB B CepeaHHe CTOPOHBI, NMPOAOJ/bHBIX *cnmm, Haruba—
IOIUX MOMEHTOB H NomnepedHSH PIJ‘I’:] B MeCTax OKOH4YaHHd
BYTOB (pacnopox
5.18. Ha crannu npeapapHTe/ILHOrO HNPO&KTHPOBAaHHUS

AoyCKaeTCss CHHXAaThb pacHeTHble BeNIMYHHbl M3TrH6GaloWAX Mo-
Mentos (popmynm 27, 34, 40) B Xele306€TOHHOM OINOPHOM
KOHType B yr/ax H/M MecCTax OKOHyaHHs ByTOB (pacno -
pok). DTO OKa3biBAETCH BO3MOXHLIM BBHAY CHHXEHHS M3 -
THGHON XEeCTKOCTH KOHTypa 3a CYeT IOAB/IEHHA B yKasaH -
HbIX CeYeHHMAX paCTAHYTOR 30HK H OLPA3OBAHHSA TPELHH
(npu ycnaoum pa6oTel KOHTypa Ha CxaTHe C H3riGoM c
GonMbMMH aKkCueHTpucuTeramu ), KospduuuenT z CHHUX €=
HU9 Be/IMYMHBI H3ruGapmero MoMeHTa  ClledyeT  oOnpe-
penaTh 1o rpapuky Ha puc, 47, B I@BUCUMOCTH OT
CooTHOWEeHH xecTKocTelf C = (Eﬂ)ﬂc /(EJ)&

0000
4.0004
2.0008|
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ree ( EJ ), - maru6-
Hag XEeCTKOCThb Xe/e3o-—

6eTOHHOrO KOHTypa B n

rOpE3OHTANbLHOR IIOCKO- 10

CTHE 6e3 yieTa o6pa3o - 08 >

sanng tpemad; (EJ) - o6 5

TO %€ C yueToM ofpa - ' // ——
30BaHHA TpPEmH4H, oupe-— 0417

nengsemas mo  CHall o2~ —
2.03.01-84. B neppoM mOp&- f—a
GMEXEHHAH MOXHO IpH~- 0 a2 o+ 06 08

wiMate  p =0,%. Puc.47. 3HaveHEs xOs(pPHIHEHTA

CHHXEHHS Be/MHYHHhE H3IrH-

faouero MOMEHTA B Yy Xe-—

16306 TOHHOrO KOHTypa HJIH B

MecTax OKONYAHER ByTOB (pac-
MMOpPOK

5.18. Harpyska, pasHOMepHO pacipefneseEHas OO Q-
BOPXHOCTH HOKDHITHS, §BASeTCH onpepensgiome# ang MaxcH -
ManbHbIX BEJHYMH YyCH/HE H DepeMemeHH# B OCHOBHEIX KOH-
CTPYKTHBHEIX ®/IeMeHTax HOoKphiTHE, OfHOCTODOHHSAS Harpys-
ka (CHer Ha monOBHHe HOKPLITHS) B IODH3OHTAILHAS  Ha-
rpysxa Ha ONODELEIA KOHTYp, Iepepfammascs Ha Hero uepes
KOJIOHHBEI H O6yCHOBJeHHAd BeTPOBHIM [AAaB/leHHeM Ha CTeHO-
BOE OrpaxnaeHHe, B GONBIMMCTBE C/lydaeB, He BH3bIBaeT
KaKUX~IHGO CymeCTBeHHBIX AONONHHTELHBIX YCHIHE B MeM-—
6paHe H ONOPHOM KOHType, B CBa3H C oTHM NpH OpeaBapH -
TeNbHOM IPOEKTHPOBAHHM NDHGJIHMXEHHLIE pacyer MOXHO
NPOBOAETL Ha HArPy3Ky paBHOMepHO paclpeaeseHHYIO oo
IOBEPXHOCTH IOKpPLITHS.

5.20. [lng mpaMoyronbHbIX MeMOpAaHHBIX HOKPHITHA C
COOTHOWIeHHeM CTOpoR MeHee ]:]1,5 nmpHGnmxeHHEI# pacver
C y4eTOM HOJATAMBOCTH KOHTYPA MOXET GhITh BLIIOJHEH IO
dopMmynam mns kpagpaTHo# Mem6pams (m.m.5.14+5.18) npo-
71eTOM , pABHLIM [UIHHHOA CTOpPOHE HPAMOYrOIBLHOI'O HOKPHI -
THg, [IpE sTOM, cireayeT MMeThp BBHAY, 4TO MAaKCHMalbHHE
HaNpSXKeHAS B UeHTpe MeMOpaHbl OpHeHTHPOBAHL! Hapan -
/1e/1bHO [IHHHO# CTOpOHe HOKPhITUH, MAKCHMAIBHBIE CXH-
MalmHe yCHIHg H I'OPH3OHTAalNbHbBE HepeMelmeHHs BO3HHUKAa-
IOT B KOHType N0 [IHHHOA CTOpOHe, a MAKCHMAJb H bl e
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Haruoammue MOMeEHTH B KOHType - IIO KODPOTKOA CTOpOHe
IPIMOYI'OJILHOI'O IIOK PHITHS.

5.21. [Ipy sHaueHHAX OTHOCHTE/bLHOH HIrHOHOR XeCT-
KOCTH ONOpHOI'O KOHTypa GOJbIIHX, Ye€M BeHYAHbl yKasaH-
Hple B 1, 5.14, MeMOpaHHas NpojleTHasd KOHCTPYKHHs, IpH-—
KpelllleHHasg [0 BCeMy NepUMeTpy K 38MKHYTOMY OINOPHOMY
KOHTypy, OfeclednBaeT ero yCTOHYHBOCTb B IIJIOCKOCTH
MeMm6paHsl, [Ipn mpopepke YCTOHYHBOCTH ONOPHOIO KOHTypa
43 NMJAOCKOCTH IOKPHITHA paCHeTHYI0 NJIMHYy GOpPTOBOr'O 3lje-
MEeHTa cllefyeT NpUHAMATbL C yYeTOM YCJ/IOBHi ero omupa -
HHE U HaTPyXeHHsd.

5.22. [Ipy MOHTaxe meppoHayalbLHO I[JIOCKHX  MeM-
6paH Ha 3eMjle HJM NMOAMOCTHX B IPOJeTHOH KOHCTPYKUHH H
B OINOPHOM KOHType Ha CTaAMM MOHTaxa He BO3HUKAIOT [0-
IO/IHUTEe/IbHble yCHNHsdA, [IpH MOHTaxe O0GOJIOYKM Ha MPOEKT-
HO# OTMeTKe HaBeCHBIM cnoco6oMm (m., 4.5) B anemenTax
INOKPHITHA BO3HHMKAIOT AONOJIHHTE/IbHble YCH/MS OT MOHTAaX -
HbIX Harpysaok, CyMMHpylOWIMeCs C BeJMYMHaMH YCHIHH OT
3KCIJIyaTaul HOHHEIX HATPy30OK. B aToM cilydae NpubG/HXKeEH -
HBI pacyeT CHCTeMbl, COCTOfllelf U3 ONOPHOro KOHTypa C
pyramu (pacnopkamiu), npoooLHEIX H MONEPedHEIX BHCTYHX
anemenToB "nocreau” (cM. puc.5,a) peKoOMeHAYeTCHs Bbl-
NONMHATEL MO ClleAyloWHM ¢opMynam,

[Iporu6 B nenrpe mokpmitug (MoHTaxHag "mocTenn”)

3
Wi, = Ly P (- ag)'/ES . (42)
MaxcumannHpe ycunus B smemesrtax *nocrenn”
5 1
Ny = Bim ¥ PR, PEA R . (43)

Harum6aiomae MoOMeHTH B FOpU3OHTAIBLHOR IJIOCKOCTH
ONMOPHOr'o KOHTypA:

B nponete Mim=P‘m(£3)K3{P2/E9-SQ((1“ (l;,

(44)
B MeCTAX OKOHYAHHS ByTOB (pacmopok)

Mo = Pgm(m)xiﬁﬁ E28%(a-ap). (45)
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MaxcEManbHOe rFOpH3OHTaNbHOE NlepeMemeHnHe Cepenn-
Hbl OHOPHOI'O KOHTypa

3 2 )l
Uy, =g Y PH(0- g J/E2E®.  (40)
Ycunue cxaTHg B OHOPHOM KOHType
3 2 A
J\f,cm=0,28(a—a5)1fp (u:ug)"‘ES. (47)
Ycunue cxarug B pacnopke (ByTe)

Nom = L,41 Ny (48)

rae 8 = An / h ~ nNpHBeJAeHHad TOoMmH¥HA 3JjeMeH -
TOB “mocTrenn”;
An - momwanb Ce4YeHHd OAHOro 3jeMeHTa “mocrend’;

h -~ war snemenros “mocrenn”;

F ~ pacueTHad paBHOMEpPHO pacnpeneneHHas MOH-
TaxHad Harpyska, onpefeaseMas B OCHOBHOM
CO6CTBEHHBIM BECOM 3JIEMEHTOB “mocTens” H
MeMOpaHbl;

d’im. ? d'?.m. ’ XIm, .P‘m ,Fzm - YHCJ/IOBHIE

xoaddHIMEHTH, onpejeiseMblie HO rpapuxkaM Ha pac., 48 B
3ABHCHMOCTH OT OTHOCHTE/IbHOR H3rHGHOR >XE@CTKOCTH OHOp-—
HOr'o KOHTypa C yd4yeToM ByTOB, HauanbHylo cTpeny OpoBH -
ca f 3J/IeMeHTOB “mnocTelin” pekoMeHOAyeTCs NPHHUMATH
pasHo# 1/15:+1/30a .

®opMynbl 4 rpapukH AJs NPUGIMXKEHHOrO pacyeTra Ho-
KpPbITHS Ha CTaa¥M MOHTA&xa IOoJlydeHbl Ha OCHOBE MHOI'O-
BApDHAHTHBIX pacueTop Ha OBM uHclIeHHBIMH MeTOga&8MH B
reoMeTrpHyeCckK HeJHHeHHOR NMOCTAHO3Ke C y4YeTOM HOoAaT/IH-
BOCTH KOHTYPA NpH ClleaylolHMX HCXOAQHBIX NPEANoCbliKax:

- B yrijlax ONOPHOIrO0 KOHTypa paclojloXeHbl BYThHl -
( pacnopku) AHHOM, paBHOH 1/10 nponeTta NOKpbITHA,;

- njomanb CeyeHHs IPOAOJLHbIX U MNONepeuHbIX
sleMeHToB “noctenn” nupungta paphod 1,21 x300 M.
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— war sjaeMeHToB "umocrten#” B OGOHX HaNpaB/ieHHIX
OpAHET 6 M.

HaMmeHenns ykasaHHbIX BeJHYMH B Hnpegenax 30 % ops-
BORUT K CHHXEHHIO TOYHOCTH pe3yibTaTop pacuera Ao 15 %.
Dna cHExenHs Ha CTagdH MOHTAaxa OepOPMATHBHOCTH H MAaxk-
CEMaNbHBIX H3rHGAMEX MOMEHTOB B OHOPHOM KoHType (a0
30 %) pexoMeHnyeTCs yCTaHaRIEBAThL BAOIBL KOHTYpa MeX-—
Ry a/1leMeHTaMH NOAKpPenNeHHS [UaroHa/JIbHbIE CTEDXHH  H3
ruyroro mpoduns (cm. puc. 5,a).

PacueTh 4YHCNeHHBIMH MeTOOdAME
Ha 9BM

5.23, [ng BhDONHEHRHES pACYETOB Ha CTAaAMH pa6oyero
OpOGKTHPOBAHESE PeKOMeHAyeTCd NpHMeHeHRe YUCJ/IeHHBIX Me—
TOROB C HCHonbaopanreMm OBM — MeTON KOHEYHEIX 3IIE€MEHTOB
(MK3) unm meron crepxhuesoft annpoxcEManuu (MCA), nos—
BONGIOHEX pelUaThLAOKHLIe 38084l pacyera MeMOpPaHHBIX IO~
KpPLITE® C y4©TOM pDA3MHUYHBIX KOHCTPYKTHBHBEIX 0OCoGeHHOoCTel
(n, 5.8). PexoMenayercs HCHORb3OBAHAE CTAHAAPTHHIX HPO-
rpaMM MK3 Eau pacyera HpoCTpPAHCTREHHEIX CTE8pPXHEeBEIX
cucrem (nns MCA) c yueToM reomerphueckoft H, B Cny-
380 HEOGXOZMMOCTH, (H3HYECKOH HEJHHeHHOCTH,

Donyckaercs EHCHnonn3oBaHME OpPOrpaMM pacyeTa Ha
3OBM, ocHopaHHEIX Ha INpPHMEHEHHH [pPYrHX YHC/eHHBIX
MEeTOAOB — BAPHAaNHOHHO-DA3HOCTHOI'O, KOHeYHBLIX pas3HOC -
Te#t H T.O., B TOM 4YHCjie He CTAHAAPTHBIX IpPOrpaMM IpH
yCIOBHH HX BCECTOPOHHeill annpofandd HDpEMeHHTebLHO K
MeMGpaHHBIM HOKPHITHAM,

Lns nopnimeHds HaneXHOCTH DPe3yAbTATOB  paCyeTh
pexoMeHAyeTCH HPOBOAHTL C HCHOAL3OBAHHEM pA3NH Y HbLIX
OporpaMM C COHOCTAaB/eHAeM HE AHaIH30OM paCYeTHhIX [A&H-
HBIX,

5.24. TouHoCTL peaynbTaTOB pacueTa, BHIDOIHIEMAIX
YHC/IeHHBIMH MeTOAAMH, 38BHCAT B OCHOBHOM OT ['yCTO =
T CeTKH AHCKPETHOH pacyeTHO# Mopend, BriGop rycToThi
CeTKH oIpefelgeTCH KOMRPOMACCOS MexXAy BpeMeHeM CYe-
Ta 3anaiyd Ha 9BM M TOYHOCTHIO pacieTa, B 3ABHCHMO -
CTH OT KOHKPeTHhIX yC/IOBHE pemaeMoll samauu., [ng 3a-
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gad pacyeTa MeMOpAHHEIX HDOKPLITHH BpeMs cyeTa IpomoOp-
nuonansio M h , rde M -~ KONH4YeCTBO HEH3BECTHBIX,
~ WHpHHA JIEHTOYHOH MAaTpHU bl CHCTeMbl ypaBHeHHH,
[Ipz oueHke TOYHOCTH peleHUd CIeAyeT HMEThb BBHUAY, 4YTO
nOpEAOK CXOOMMOCTH OO NepeMemeHHIM cooTBeTCcTByeT A”,
a o yCHIHSM A , rae A - wmar pacueTHO# CeTKH,
LOns o6ocHOBaHERS AHCKPeTHOX pacyeTHO# CXeMhbl pe-
KOMeHAyeTCd OpPOBOAHTbL YHC/EHHbLI! 3KCIEpPHMEHT, BLIION —
HOA pacuyeThl NpH pasadgHoOf rycrore ceTkd. OmeEky mHO-
rpellHOCTH pe3ylbTATOB pacyeTa cileayeT OPOBOAHUTDL no
yTOYHEHHOMY pellIeHHIO, HOJ1yYiaeéMOMy IO 3KCTPAaNONdHHOH —
HbM popmynam £ 107. [lpe mamguuu apyx pewenait Ay g

H w2 OpE rycrore ceTtkk Wy B W, , yroiHeHHoe
pele Hue hipg BBIYHCISETCH OO dopmyne
2 2
Anina=r2r Apo= s Ay (42)
nine - n - hi °
no YL1 no-ny
IMpu Hanuuyud Tpex peweHH# yTOYHEHHOE pelleHHe
paBHO
A = "4 A -
rinans 2 _ 2 2 -, 2
(RZ-ni)ns-ny) M1
nl' nk
2 3
A A

- = 2 _ 2
(n%-n%)(n%-n%) "2 ("'3—"‘1)(“3—”'2) |
(50

I'ycTrory ceTkE pacuyeTHOH Moaend MeM6paHHbIX IIO-
KPHITH® C ODoOoaT/NHBBIM KOHTYDOM PEKOMEHAyeTCH B IIepBOM
npubNMKEeH UM NPUHAMATL He MeHee 24. [lna MeM6paH ¢ He-
CMemaeMbIMH KDPOMKAMH TI'yCTOTy CEeTKH MOXHO CHU3HTL AO
12-16.

5.25. lNeoMerpHueckas HelHHeHHOCTL B CTAaHOApPTHBIX
nporpaMmax 4Y#C/IeHHBIX METOAOB pacuyeTa B 6ONbLLEHCTBE
CllyyaeB yYHTHIBAETCH /MHeapusanded safgayd  maroBblM
MeTOAOM HOC/eAOBATeNbHEIX HAarpykeHH i,
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[lps HasHAYeHHH KOIHYEeCTBA LIArOB N ¥ penuunsm
OpApameHds Harpysoxk QA q, Ha Kaxpno# cTyHeHM MeTona
noc/eAoBaTe/NbHLIX HarpyXeHd# caegyeT HMeThb BBHAY, 4YTO
KOHeYHbie OpHpamEeHHS yCHJHZ H OepeMemeHHA AOMXHH GHTh
TaKkuEMH, 9TO6H NOpeHeGpexeHHe HX KBaJipaTaMHE H BbLICWHMHE
CTeleHIMH HA K&KAOM H3 3TANOB He NpUBOAHMNIO Gbl K Hapy-
weHNIO NPHHETON TOYHOCTH pacyeTa.

Harpyxesne cucTembl cireayeT NPOH3BOAMTL C  HO—-
CTeNeHHLIM yBe/lHYeHHAeM MOpHHH HArPpySKHM Ha Kaxnao# CTy-—
nexd, Bennumyy mopuud Harpysxd A q; Ha { - oMmaTa
Oe HarpyXeHHs peKOMeHAyeTCs ompefendTb Io opmyne

31-31+1
Al =9 —535— > (51)

roe Q- OyMMapEas pacueTHas Harpyska Ha MeMSpaHHOe
HOKDHITHE;
X _konruecTBO CTymeme#t HarpyxeHHd.
Bui6op xonmuecTpa crynese# Harpyxeuas N saBH-
CHT OT HmOKA3aTens CTeNeH: HeNMHeAHOCTH 3anayd

- 9 a a2
f=2 = (3. (52)
E ¢t ‘§ -

B nepBoM nNpHGIHXEHHH PEKOMEeHAyeTCSH IIpH fé 100
npueemate N He menee 10; a mpg § > 100 npunu-
mare N = 0,1 § , #HO He Gomee 20.

OnHo# M3 ImpoOBEepOK NPABHALHOCTH BHIGOpA KONHYECT—
Ba wWAaros H BeJHYHHB OpHpaAMEHHd HArpy3oK mMeroga  HO-—
cnefioBarenbHbIX HArPYXGHHH gBAdeTCs NPHMEpHOe paBeH -
CTBO MNH IOCTeNeHHOe yBe/HYyeHHe NpHpAameHHdS NPOriGoe B
HeHTpe MeMGpaHbl Ha K&XOOM H3 3TAllOB HAarpyxeHHd., Ho.--
flee TOYHYIO OHEeHKY MOXHO HONy4YdTb UYKCICHHBIM 3KCHOEpPH -
MEeHTOM NpH pemweHUHd 3a0A4YH C HOCTENeHHBIM yBejHyeHHEM
napamerpa N .

5.28. [lponerdas KOHCTPyXUHS TOHKO/MHCTOBOrO IIO-
KPLITH® aNNPDOKCMMHDYyeTCH OHCKPeTHOH pacyeTHOR cxeMOH -
OpgMOYT ONbHBIMA HNH TpeyrolbHbIME MeMGpaHHbIMH (6es -
MOMEHTHLIME) KOHEYHBIME sjeMeHTamMs B MKS wim map -
HUpHO-CTepXHeBoli cucTemot B MCA (puc. 49).
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PopMHEpOBAHAE [HC~

KpeTHOA CHCTeMhl, an- a) i 6 s
OpOKCHMHEDpyOme# MemG- 2 2
paHHOe NOKDPHITHE, pe - 1 5 1 3
KOMEHAYyeTCH OPOU3BO - P14 943 «

AHTh CIeAyImHM ofpa- 5 7
soM. Ha mnan o6onouxu )] a

napa/yieIbHo  KOHTypy
HAHOCHTCSH CeTKAa Bhi-
6paHHOH, CoOrjacHo

o. 5.24, TrycToThH c
y4eToM CHMMeTpHH 0Go-
JIOYKH H HarpyskH, B i
o6meM cCnydae paszme -
pH THNOBOX fuye#kH MoO-
ryr GblTh HepaBHBIMH,
C yMeHpI@HHeM HX pas-
MepoB Ha ydJacTKax Opd-
MEIKQIOMHEX K OHOPHOMY

4

KOHTypy, I'dle 3BavyeHds Pac.49. PacueTHas Mmopenb Me-
yCHIEA M IepememeHHH ToAa crepmneu%%n angpoKcEMa-
HMEIOT MAaKCHMAalbHbe a - KBaaparHaa gueiixa; 6-IOpg-

MoyronbHag dyefdka; B 5 RHCEper-

rpagHeHTHI, cxeMa HOKPLITH

Hecxonnyio reomer—
pHIO MOBEPXHOCTH AMCKPETHON CHCTeMBl, ammpoKCHMHEpylome &k
mMemfBpaHy, CAeAyeT HpEEMMAaTH C Y4YeTOM HayanbHOf CTpe -
nsl OIPOBHECIA B COOTBeTCTBHM C OO, 2.4 <+ 2.6,

5.27. Ang mem6paHHBIX HOKDLITHHA, IOAKpeIIeHHLIX pe6-
pam#, popMHpoBAaHHe pacyeTHO# CHCTEMhl peKOMeHAyeTCH
OpOE3BOAATHL TAK, 4TO6H I0ogCa SYeeK MOAENH COoBNAanaIH
6l ¢ peGpaMi,

Pe6pa, o6nanaljomie Hapaay C HPOAONbHO#  Takxe H
Haru6GHOff XKEeCTKOCThIO, PEKOMeHAyeTCS B pacyeTHO#f Mope-
N4 QUOPOKCHMHPOBATHL OTAEABLHLIMA CTEPXHAMH C COOTBET-—
CTBYIOIMMHE XECTKOCTEMH H C XXECTKHMH CoefdHeHHIMH
Mexay coboi B yanax, CoenuneHAe STHX 3IEMEHTOB c
QHCKpeTHOH CHCTeMo#f, Moaendpylome#t MemOpaHy, Ppexo -
MeHAyeTCH HOPOH3BOAMTE B y3/18X C IOMOMBIO CTepxHel,
MMelomHEX HophweHHyw (Ha 2-~3 nopsnxa) HM3ra6Hyio ¥ Npo-
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AONBHYIO XeCTKOCTH IO CpaBHEHHIO C IOAKpeIgiomuM peb-
poM., [lniHy STHX COeAMHETENLHBIX CTepxHel CieayeT IpH—
HHMATh,PaBHOZX DPACCTOMHHIO OT HeHTpaibHO# OCH pe6pa AO
CpefHHHO) OOBEpPXHOCTH MeMOpaHHON OGOMOYKH, HO HaAUpAap-

NeHHI0 HOpManbHOMy k pe6py (puc. 50,a).
5.28. Omop~

HBI KOHTYP MeM-

6)
® GpaHHoro mOKpBI—
THS B pacyeT -
HO# cxeme cle ~
AyeT QNOpPOKCH -
MHDPOBATh X€CT-
/ KO conpsikeHHbl-
/ MH Mexay cofoil
CTepXHAMH, 06~
Prc.50. Yaawe pacuetHo## mopens MCA nagalomHEMHE Opo—

a - coepHHeHHe MeMO6paHbl C HOoAKpel— AOABLHON, HAr#6-
AOmINE POOPOME; S SOSANNSHAS i ¥ xpyrum-

HO¥ XOCTKOCTH-
ME, OCb KOTOpPhIX CoBIafaeT C HeHATpanbHOK OChLIO KOHTYypA.
ConpaxeHHe ODOPHOr'o KOHTypa C HpONeTHOR KOHCTpyKmHEeH
B pacyeTHO# CxeMe peKOMEHAyeTCs OCyWEeCTBILTh B y3iax
C HOMOmBIO CTepxHeH, C XEeCTKOCTAMH Ha 2-3 mopaaxka
6onnwe XeCTKOCTe# KOHTypa, ¥ AMHHOKR , COOTBETCTByNOmE it
pacCTOSHHIO OT HedTpalbHO# OCH KOHTypa AO MeCTa NpHd-
MuEKaHES MeM6pannl (pEc. 50,6).

Taxas anmpokcuMands HO3BOJSET YYeCTh KPyTSmHe H
AONONHATE/IbHLIE H3rdfalomie MOMEHTH B KOHType, BO3HH-—
KalmuEe B HeM OT HOPMA&NbHBIX H KacaTellbHHIX yCHJIME 0o
KpOMKe MeMGpaHhbl, 34 CHYeT SKCUEHTPHYHOI'O KpellIeHHd ee
OTHOCHTE/IbHO LHEHTPA TSXeCTHd HONepeyHOro CedeHHd Omop-
HOr'O KOHTypA.

5.28. B pacueTHO#l cxeMe PeKOMEHAyeTCH yY4TLIBATH
nepiMeTpanbHbe CTOHKHE, HA KOTOpbie ONHpaeTCH  KOHTYD,
BKJIIOYEHHEeM B HPOCTPAHCTBEHHYIO CHCTEMY COOTBeTCTBYO-
mMEX CTepxHel, ofnagalomux IPOSKTHHIME XECTKOCTAME K
COelHHeHHSMH,

5.30. Meron crepxueso# amnpoxcumanum /11,12, 13,
14, 15, 18 7 nosBongeT pACCYHUTHIBATH KOHTHHY&ABLHEIE CHe
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CTeMbl, KOMIOHEHTH HAOPAXOHHO-AEPOPMHPOBAHHOIO  CO-
CTOSHHS KOTOphIX OIpenendioTCs yepe3 yCUIHd B CHENEalb-
HO Hoao6paHHO# crepxHeBoi Mmonead. [IpeEMmymecTBamMn
STOro MeTona SBISETCH XOpOWO pa3paGoTaHHbIA anmapar
MAmHHHEOrO pacYeTa CTEepPXHeBbiXx CHCTeM, Hajld4Yde BO MHO-
rEXx OPOEKTHHIX OpraHd3andgx AOBOJALHO MOmMHBIX CTaHAapT-
HBIX IporpaMM [177, nDonoXHETenbHbIl ONBIT HNPDEMEHEHHd
3TOr0 MeToAa ANd pacyeTa MeMGpPAaHHBIX CHCTEeM. Tou~
HoCThb pesynbraroB pacyera MCA Takas xe, kak ¥ MK
Npd ONHHAKOBO} r'yCTOTe CeTKH AMUCKpeTHO# Moaend. He -
pnocrarkamMa MCA no cpapHendio ¢ MK® gpngiorcg Heof —
XOAHKMOCTb AONONHUTENbHLIX pPaGoT HpH HOArOTOBKE  [AaH—
HBIX IO XKEeCTKOCTHHIM XapakTepHCTHKaAM pacyeTHOH MopenH
npy Hepepofe ee H3 KOHTHHYAIbLHOK CHCTEMBl B CTepxHe —
By, IO 3aMeHe paCHpene/IeHHOH HarpyskH Ha meMGpaHy
Ha COCpefOTOYeHHEIe CH/bI, IPAKIAaALIBA@Mble B y3ibl CTep-
JKHepo#f MonenH, a Takxe OpPH oOpe[e/IeHHH MOrOHHBIX YCH-—
n4fk B 06ONI0OYKe IO peaynnTaTaM pacuyeTa CTepXHepo#l cH-
cTeMbl, YKa3aHHbIe padboThl IerkKo noAnalTCaA aBToOMAaATU3a-
LHH,

5.31. IlponerHas KOHCTPYKUHS MEeMOPAHHOI'O DOKpPbi-
THg OpH HcmonbaopaHud MCA amnnpoKCHMEpyeTCH WAapHAPHO-
CTepxHeBOR CHCTeMOM, NPOAONbHbIE XEeCTKOCTH 3JleMeHTOB
KOTOpPOX OmpenendioTCcd, HCXOAd H3 IKBHEB&ICHTHOCTH  [e -
¢opMmanuit ¥ yCHAHE CTEpPXHEeBOH MOAENH H 3jJeMeHTa MeM —
6paibl. MaraGEble H KpyTHABHBIE XKECTKOCTH 3J/I@eMEHTOB
CTepxHeBOA Mofend MeMOpaHhl CileAyeT NpPUHAMATL pPaBHbl-
ME Hynio. TumoBylo gueilixy lapHHpPHO-CTepXHEeBO# Mopend
PeKOMeHAyeTCH OpHHHMATL C ABYMS OHArOHAIbLHLIMH CBd-
aamu (cMm. pac. 49).

Onsa xBanpaTHO# fAYeldkH CTepxHeBO# Mopnend npu
ax=A4ay (cM. pHC, 48,a) momanu ceueHus sneMeH —
TOB OIpeaeasioOTCH o popMynam:

Fy - 3 8‘ 2 At (53)

F,=F, = —g‘-—- axt (54)
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rae t - Tonmmma MemG6paEn; AX - pasmep cTopo-
Hbl gYeHKH CTepXHeBOR MoaenH.

[Ona pDpaMoyronnHo# d4yelkd C paaMepaMH AKX u Ay
(cM. puc.49,6) mroman CeueHHE 3eMEHTOB IAPHAPHO—
CTepXHeBO# MOfeNH OIpefeNAIOTCE HO GOPMyIam:

F, -%A'x‘t cfsso( ’ (55)
2
F, ==axt 2= $ (58)

2.
F, '_l% axt éﬁ—q_—l" ) (57)
£

roe ]3 = Cts ol = A:l:/Aa , OCTa/bHBIe O6O3HAYCHHS

ACHBl H3 pHC, 49,6,

COOTHOWEHHe® CTOpPOH IPIMOYTONbHOM SYedKH CTepX —
mesolt mopen ( P = Ax/ A; ) peKoMeHNyeTCs NpHHHMAT,
He Gomee 1,5, Ons sm'mxy'ro OpAMOYTO/IbHOK g4elkH, HIpH
COOTHOIEHHH CTOPOH } 1,73, nnomann opsoro H3
cTepxHe#d MoJe/id OKA3LIBAOTCH OTpHnAaTeJbHOH, 4TO omHa—
KO He'HCK/IOYaeT BO3MOXHOCTH HpHMeHeHHd yHHBEpPCAalbHbIX
oporpaMM pacueTa Ha 9BM cTepxHeBLHIX CHCTeM.

5.32. PacuetHyio cxeMy xoHCcTpyxuur MCA cneayer
OpeACTABASATb B BHAe CTepXHeBOft CHCTEeMbl C yYeTOM pe-
KoMeHnaus# no mn. 5.24+5.29 C npoKymMepoBaHHbIMH yana-
ME H crepxHaMmHu, [lopsaok HyMepand: ysjoB peKOMeHAyeT
CH OPOH3BOAHTL BAOGIL HNOSCOB HApPANIeLHO KOPOTKOH CTO-
poHe MeMG6paHbl,

Hcxonnble paHHble OO/MKHEI COREPXaTh KOOPAHHATH ya-
JIOB B OPSIMOYronbHO# cucTeMe KOOpAHHAT; TOHOJIOr HIO
CTepxHeBO# CHCTeMbl (IONOXeHHe K&XAOro CTepXHd B Opo-
CTpaHCTBe C HyMmepanuell CTepxHe# H CoeqHHIeMBLIX Yy3J/IOB
H OpHeHTauHei ocelt MeCTHOE CHUCTeMbl xoopuuna‘r); KeCT-
KOCTHBl@ XAapAKTepHUCTHKH cTepxHe# (HMaru6Hble, KpyTHIbL -
Hyl0 H OPOAONBLHYIO XECTKOCTH); CIHOCO6 COeHHEeHHS CTep-
xHe#t B yanax (XecCTKEH MM mMApHUDPHBIA ysen); rpafdiy o
Hple ycioBds (HajokeHHe CBE3€H, ONpeAeNsIOMHUX HyleBble
HepeMemeHHds U yrisl MOBOPOTA); BeNHUHHBI  H MmecTa
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OpU/IOKEHHd BHOIHAX CTATHYECKHEX BO3AeHCTBHHA, OpPHBOAH —
MBIX K Yy3/I0BhIM H 3aalomHXCd IpOeKNHIMH CBOHX BEKTOpOB
Ha KoopnuHaTHEI® OCH., [Inomanu ceuweHuit puaronanest crtep-
XHeBO CHECTeMEl CireayeT ODoa6BEpaTb OO popMynan: (83 )
unu (55), a mromanE cevyeHHs DOSCOB NADA/NIeNbLHBIX KOH-
Typy mo ¢opmynam (54) unm (58) m (57), cymmmEpys aTH
momafd And CTepxHel, OpAHAMIeXKAIMHEX CMEXHBM gYeff-
KaM,

5.33. Peayabrarn pacuera MCA - mepememen:us &
ycanis - BeifaloTcs Ha ALY # cHAGxaioTCH OGLIYHOHA HH-
pexcanvel. [lng mepeMemeHH# yKasbiBaeTCH HOMep y3na K
BHA NepememeHHd, [lng yCHAH#Z yka3hipaeTCs HOMEp CTep -
XHE M BHO yCHJIHES,

[lorousnie nenHnle ycHadgs B MeM6paHe CleAyeT ON-
penendTb B y3aax CTepxHeBof Moaens no ¢popMyram:

Ny + Npcodclyg + Ngcoska

N, .=
— % 0,5(6, +%2)
No .= Xst Hucoscks + Ng cosoly
X .= Na + Np sindky + Ny dinols (58)
9.4 0,5 (e, r a,)
- N = Ny + Ngsindy + Ng sinola
3% 0,5(a,+ a,)
N _ Np sinota - Ngsinoda
x4 0,5(b, + B,)
HH
N - Ny sincly — Neg sinoly
xy,2 0’5(514. r").) .
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Of6oaHaueHEs, MpH-
BefeHHEle B  ¢opMynax

0‘_.‘-1 o 5 a, (58 )’ SCHBI H3
gt 1 pac. 51.
PexomeHnayeTcsa
o8| 2 3 4/ 6paTs cpenHeapHpMeTH-
] R G 5 4eCKHe 3HAYeHHd Bellh-
I d ds YHH, NOJIy4YeHHBIX oo
d ] 7| 6 xaxgo us ¢opmyn (58),
As ompepneneHEd HOp-

MajbHHX H KaCATeJb —
HBIX yCHIIHH.

YecraEg B Omop-
Kpelngiomux pe6pax, ONOPHOM KOHType H CTo#kax HaxoadT-
c® HemoCpenCTBEHHO H3 pacuyeTa CTepxHepoi MogenH. B
cnyyae COBMemeHHsS HOSCHLIX CTepxHeil, annpoOKCHMHDPYIO —
mHx MeM6paHy, C NOAKPemNgIOmMEMH peGpamH, OGxanarmi—
MH TOILKO IPOAONLHOY XECTKOCTBLIO, yCH/HS pacnpefensd -
0TCHS NpPONOPUHOHANBLHO HPOAOIBLHLIM XEeCTKOCTHM,

Puc.51. ¥Yasen pacueTHOR Mopesd
MCA

MpeuMepn pacyerTa

IMpumep 1.

HcxonHble naHHBE: OPOeT KBa&APATHOrO MeMGPAHHO—
ro HOKpHITAE 24 = 680 M; PacueTH4s pasHOMEpHO pacipe-
nenesHas Harpyska ¢ = 2,5 xH/m (250 xr/m#). TMoxpw -
THe OTAOeNbHO CTOofmee, OoOepToe IO NepHMeTPy Ha KONOH-
HH maroM B8 M, MeM6paHa BHIDONHSETCHS H3 HHIKONETHpPO—
BadHoll ctanu 09I2C. OnopHulff KOHTYpP MeTAa/NIAYeCKHA —
cranp 08T2C, B yrnax xoHTypa Ha pacCTOgHHE B M  HOO—
crapleHbl pacnopkd., MOHT&X HOKPHITHA BeneTCH Ha DOA—
MOCTEX C HCHO/Jb3OBAHHEM PEKOHCTPYHPYEMOIr'O HOKDPBLITHS
B KayecTBe patouero ropHEaoHTa.

C yueroM pexomenpauMi o.m, 2.4; 5.14 npuraMa -
eM: HayalbHyIO CTpejy IpoBHCA - fo=1 M (20./80 ) :
OTHOCHTE/IbHEE NPOAOIBHYK H H3rHGHYIO KECTKOCTH KOH-
Typa C yueToM ByTOB — Ky = 0,5, Mg =2,5:107°. [lpu-
HAM&EM B HepBOM NpPHOMHXEHHUH MeMOGpaHy TOMMHHOR 4 MM.
BeapasMepHb# DapamMeTp f no ¢opmyne n, 5.16 pa-
BeH
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f-% a(ay. 25 ¥
$ ( ) 2,5 _30 (3?

- 2,41.
E '’ 2110% 0,004 /

OTHOCHTenbHEle XECTKOCTH KOHTypa 6ea yueTa namu-
4Ks PaCHOpOK

~ a-a -
K=Ky—o2 =05 %88 = o4

3 30-6 \3
= (a-Os (__ -1 28
e ) -2,510° \"50 1,28-10
)XeCTKOCTH ONOPHOrO KOHTypa

(EA) =REtn =0,42,1- 10 0004-30 10" xH (10° 1),
(£7), = REL =1,2810:2,1-10%.0.004.30° =
=290,3.1o3 kH.m2 (20030 T™2),

IlepeMemerug ¥ yCHAHS B 3/€MEHTA&X HOKPHLITHS c
yY9eTOM HadanbHOM CTpensl NPOBHCA M HAJIHYHL PaclopoK o~
pepensiorcs no popmynam 20 :22; 27 +30; 34:41.

Ilporu6 B meHTpe HOKDPLITHS

1
W= oL, °L1§'0785\3/ z‘t -

3 5. 307 ‘
=1,28+0,84.0,85 —3*———-———-—8 =123 ™.
2,1-10°. 0,004

Hanpaxenua B uedrpe MeMOpaHbl

3 "-cLF.
=6, = g ar
©x 8 ¥y
—'——’10—34—— 135,5 MIla (1355 kr
- . = sem),
0,367-0,88-1 \] 0,004

MakcuManbHEle HanpspkeHHd B MeMOpaHe

79



3/ 2 *F
Spax =45 xs} 0,85 i;?“ =

3 2.2 8'
-0,74-0,97-0,85\1 2.5 -30 '22“0 =255,8 Mlla
0,004

(2580 kr /cu2 ).

HaruGawomui MOMEHT B OpOjeTe OOOPHOr'O KOHTYpa&
(B ropEsoHTanBHOM IIOCKOCTH)

2
Mo = Bu fus s (E9e Y griog =

3
3\[ 2.5°
= 53.1,08-1,18-200,3-10 2.12. 1078.0,0042. 30

=130,6 xH-m (13,1 ™).

CxEMaomee yCHiIHMe B OmponeTe ONOPHOrO KOHTypa

3 9-0?'
He= Py Bag (EA) o o =

23/ 25.30 2.
=0,76-0,98-1:10- ( 3 ) =14879xH (1488 ).
2,1:10°.0,004

Maxkcumanbpabl B3rubaiow st MOMEHT B KOHType
MeCTax OKOHYaHHS DaCIOpOK

) 3
My = Pa Bog Pob (EDy Y grire =

89,5'0, . ,3 ‘. ,9° . 2 -

2,1%.1018. 0,004° . 30
= 2205 xH.m (229,5 T™™),
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Cxumalomee yCuilHe B XKOHType B MeCTAX OKOHYAaHHS
pacmopok

me=p,'gfgk= 0,55+14879=8183 xH (818,3 7).

I'bnepequaa culla B ONOPHOM KOHType B MeCTax OKOHuaHusg

pacnopok
3/ q2.2
Qg =ﬁ,gﬁtv }—f-:rE— =

3 2.5%.30%.2.1.10°
= 0,058+30-0,004 —=—0-§2§—— = 2001 xH (290,1 1),

MakcuMansHoe T"'OpPU3OHTAa/lbHOe nepeMelleHle cepe-
AHHBLI OMOPHOro KOHTypa

3/ g2q2
W, =clylsg-085a Y g7z =
3 2°
= - . » . ‘30 = 0'197 M.
3,75-1,03-0,85 30W 2,1°108- 0,004)

Huacnosble koadpduuneHTHI °C,, °‘-3» 2@1; 'X‘s' Pd’

}2, PB - ompenenseM Mo rpagukam Ha pHC.27:+40 xax
ONg KOHCTPYKUMH 6e3 pacnopok npu K =0,4;n =1,28-10-5.

Yucnossle Ko3dhuuHeH Thl oL‘j, ’ d.,i, ‘3‘4 . isf’
P1f , épzé,, Psf , YduThiBalollde HadalBHyIO CTpelly ‘npo-
pica MEMOpaHE] ; = 2,41,onpenenseM no rpapukam
Ha puc, 44, 45,

Yucnosble K03hduiHe HThI }1g , }25' _P'lg; ﬁ;;’
YYHThIBalomMe Halliihe paclopok ,onpefeliieM NO rpaguky
Ha puc.46 nps R = 2,5x10-5

[lo BEIYMC/IEHHBIM yCH/MAM B KOHType ero Heo6xonn-
MO 38KOHCTPYHpPOBATH H ONpene/MThL napaMerpnl K, I .
Ecimi oHE NpeBoCXOAST NMpHHSTHIE paHee sHaueHus K u AL
Gonee yem Ha 10 %,pacueT NOKpLITHA CilefyeT NPOBECTH
3a40BO.

[Ipumep 2

HcxonHble paHHble: NpojleT KBaApaTHOro MeMGpaHHO-
ro MOKphITHE 20 = 60 M; pacueTHgs PABHOMEpYO paclpe-
nenensas Harpyska , = 2,5 kH/M" (250 xr/m ). Hoxpbi-
THe OTAeNLHO CTosuee, ONeproe IO NepuMeTpPy HA KOJOH-
Hbl waroM 6 M. MeMm6GpaHa BLIMONHAETCH H3 HH3KOJIETHPO —
paHHolt cram 09T'2C, OnopHblit KOHTYpP CGOpHBIA xele3obe -
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ronusift (6eToH xnacca B25). B yraax KOHTypa pacho/iox eibl
ByTH Qg = 8 M. MOHTAX NOKPHITHS BEAETCH HABECHHIM
MeToAOM IO CHCTeMe 3IeMeHTOB “mocrend” (mo. 4.4,
4.8, 5.22).

C yuerom pexomeHpansft n.n. 5.]14 OTHOCHTEIBLHH e
HpOAONbHYI0 H M3rHGHYKO XEeCTKOCTH ONOPHOT'Q xon'rypa c
yYeTOM BYTOB IDHEEMAaEM DpaBHOM lcs =1,8, hg =3. 104

OTHOCHETEeNbHBE XEeCTKOCTH KOHTypa 6e3 yuera By'ros

3
- M- . n =3 -4 30- -1,54' 10-4
K =1,65591,28;, R =310 Fsbﬁ) .

XecTkocTan onopuoro KOHTypa

(EA) ~1.282,1. 10 +0,003- 30-2 42-10" xH (2,42. 108 T);
(E9)_ “e154-10%.2,1 .10 0003 303
- 2,82:10% xH.M? (2,62.10% T

HavaneHyo CTpeny OpopECa sneMeHToB”nocrend” co-
rnacHo u. 5,22 DpHHEMaeM paBHOH fu =2 m(1/15a ).

[lpuHuMaeM B [epBOM IpHUGIMKEHHH MeMOpaHy
TonuMHOK 3 MM, OSuaeMeHTHl "nocreiM", paCNO/IOXEHHHe
p mnjaHe waroM B M B OOOMX HAaNpaB/CHUAX, oBbIION-
HalOTCHS HU3 Tojochl  4x285 mm ( An = 11,4 cMm” ).

2).

[lpuBeneHHad ToNum4Ha 3JeMeHTOB “mnocreim”

8 = A,/h = 11,4/800= 0,010 cm .

PacyeTHas paBHOMepHO pacupepne/jsieHHAgS MOHTaxHag
Harpyska, ompeaengeMas COGCTBeHHBIM BeCOM 23/1eMeHTOB
*omocrend” 4 MeMOGpaHb!

P =(3+2:0,19):0,07851,1 =0,262 kH/M2 (0,020 T/M2).

[lepeMemeHdss ¥ ycunHE B 9/JCeM@HTaX HOKDLITHE  HA
CTanHE MOHTAXA OmpenensioTcs no ¢opMmynam (42)«(48).
[lpora6 B HeHTpe OOXPLITHA

W = oy, VP (a-ty)/(ES) =
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3 1
=1,03/0,202-(30-8)%/(2,1-10%.0,00018) = 1,34 .

Makcumanbible YCHAMS B 3/ieMeHTax “mocrend”

M= $im SV PQ(U"Q'B)ZEAn K =

LY

3
-0,342-‘[0,2922-(30-e>2- 2,1-10%-0,00114.62 =
= 275 xH (27,5 1).

Harr6aomiEe MOMEHTH B I'OPH3OHT&IbHOA INIOCKOCTH
OIIOPHOI'0O KOHTypa B IpoieTe

1

3 ‘P'Z.
“«m=S‘m(E")ﬂ[1—za—zm—-u5 -

3 2 '
2,1°.10"7 . 0,00018“ - (30-8)

= 2739 xH*m (273,9 ™),

B MeCTax OKOH4YAaHHY BYTOB

3 2
o= Bar (9 el

3 2 |
- 17.2,6210° \[ 0,202 -

2,12:10'%. 0,00019%- (30-6)
= 5820 kHem (582 1m).

YcunMe CxaTHd B ONOPHOM KOHType
Hem = 0,28(a- 0 )Y P (0 a, ) 'E S =
=0,28+(30-8) -%[0,2922-(30_6)2.2,1 +10°.0,00019 =
- 840,9 xH (84,1 1).




MakcumannHoe ropusoHTanbHOE NepeMemeHHe Cepend-—
HBl ONODHOrO KOHTypa

3 1
uK.m = dvg,m Q'JPQ(CL‘U.K)Z/(ES)z =
3 =\
- 2-30:{(—M_"_6_L)2 - 0,188 M.

2,1-10% - 0,00010

Hacnosble KoapunUeHTH Lym , Fim ; Pim »
sz_, Lam onpepnengeM OO rpapuxy Ha paC.48 w1 mo-
KpHITER C Byramu npa Mg = 3.104 & $ = a/15,

MoHTaxHylo CECTEeMY 3JI@eMEeHTOB "NOCTeNH” HOPHHE -
MaeM C [OUHOMHUTE/NhHbIMH AMArOHAILHBIMA  CTepXHIMH
(cm. puc. 5,a). B coorpercTBEM C 1, 5.22 Npor#6sl, ro-
pH3OHTaIbHbIE IepeMemeHHsS KOHTypa M H3rdGaiomHe Mo -
MeHTbl B OHOPHOM KOHType CHHxaem Ha 30 %

W =0,7.1,34=0,94 M; Mm-o,7-2739-1917 kHeMm;
tho,zsszo-«;ou xH.M; W, =0,7:0,188=0,132 M.

PacuyeT moxkphTHE Ha sKCIVIyaTauXOHEble HArpy3KH .
HauanpBag cTpejsa npoBEca pasHa

fo=2+094 =204 m(1/200).

PacueTHag akCmiyaraudoHHAS Harpysxa 3a BblYeTOM
CO6CTBQHHOro Beca MeM6paHbl H 3jeMeHTOB “nocrtenu”

¢ =~ 2,5-0,202 = 2,21xH/M(0,221 /M%)
BeapasmMepHbil napame’rpf no ¢popmyne m.5.16 papen

¥ - 2,21 .30 - ¢ 30 ;3
2,108 o008 2%

[lepeMemesns ¥ yCHnHs B 3JeMeHTax MOKPLITHA ¢
y4eTOM HAuYaNnbHO# CTpenbl OpPOBHCA H HANHYHS BYTOB  ON-
penengiorca no popmynam 20 30,34 +41.

[lporu6 B neHTpe HOKPHITHS

3 z
2,21 - 30 .
W '1.05-0,37.0,85:{2—4—3———.1.1 350,003 - 047 M.
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HanpsokeHas B ueHTpe MeMGpaHb

3 2 .2 8 !
= G. =0 378 \2217.30%-2.1 -10°
8,= G, =0,3780,25.1 {3—L——-2J——0'003

= 44,2 MIla (442 xr/cuz).
MakcaManbHble HanpsaxeHds B MeMGpaHe

3 2 1
A 7a. 2,21°.302 - 2.1-108
G, ax =0.78 0,78~0,85'\' 0,003 -

=242, 1 Mlla (2421 xr/cM?).

HarmGaiomu#t MOMeHT B IpojieTe ONOPHOro KoHTypa (B
FOPH3OHTANBLHOR IIOCKOCTH )

3 2 1
M1£3'9‘1'36"'02'2:32'108'4 2 %ozl 2 -
2,1°:10" 7.0,003. 30

= 1053 xH.m (105,3 T™).
CxuMaiomee yCuiEe B OpPOJeTe ONODHOrO KOHTypa
3 Y
____l._l'—_
N, =0,24.0,73.1 -2,42-1o7¥( 2.4 - 30 )2,
2,1.10-0,003
= 9451 kH (845 7).

MakcumalbHbi i M3rubaomii MOMEHT B KOHType B
MecCcTe OKOHYaHHs BYTOB

2 1)

6 2,21

Mu—ez.o,se-o,eat-z,sz-xo- 512.1076.0,0032-30

= 9757 xH-m (975,7 T™),

BYTOBC)KHMalOLL[ee ycunne B KOHType B MeCcTe OKOHYAaHHUudA
Ny = 0,6- 9451 = 5671 xH (567,1 T).

Honepeqﬂas culla B KOHType B MeCTe OKOH4YaHug BYTOB

8 L

3 2, 2
- 2,21°.307-2,1+10° _
Gng-o,1123-30.o,003\] —'4—————&0,003

= 4700 xH (470 T).

PacctosHie or okoHdaHuds ByTa AO MecCTa NepeMeHbl
3HakKka 3INophbl N3ru6amiix MOMEHTOB B OIIOPHOM KOHType
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A, = 0,2 (30-68) = 4,8 M.

MakcEManpHOe I'OpH3OHTanbLHOe HepeMemeHHe cepe-
OEHBl OMHOPHOI'O KOHTypA:

3 L]
U.k'-2,3-l,2-0,85-30:\{ 231-30 __)2.0,157 n.

2,1-107-0,003
Yucnosue xosppuuments oly, oL, Lqy Fas

X‘S , Fi’ 55,2‘, Pa - ompefensieM mo rpadux am
puc. 27+40 kKaK ansg xoHCTpyRudu 6e3a yros npa K =1,3;
i = 1,54:10"4,

Yucnoprle kospHIAE HTH °L4§, 0('3{-, xlf' x5f7

Pas, £a5 5 Pag, yUETHBAIOmMHAE HAYaILHYIO
cTpeny HpPOBHCA MeMGpaHEI -S-. =(,11, ompepenseM mo rpa-

¢uxaM Ha pHC, 44, 45.

YucnoBhle xoshpHLEEe HTH .F’ig y Pab s qu,ﬁ;g
yUuTHBAOWME HaAMYAe BYTOB, OUpeae/iseM HO rpapEKy Ha ’
pac. 46 mpr  hp = 3-104,

[To penmuunaMm ycunsif ¥ nepeMemeHH# B ameMEHTaX
ﬂoKprTﬂﬂ Ha CTagdH MOHTA&aXa Hu chnﬂyaTaﬂﬂn ompepeingeM
HX CyMMapHLe aHayeHHs.

MakcumanbHag Crpesia NpopECA NOKPHITHA:

f =2+ 0,04+ 0,47 = 3,41 M.
Maru6aiomue MOMEHTH B OpONeTe OIOPHOIO KOHTypa
M, = 1917+1053 =2970 xH-m (267 ™).
CxEmalomee ycaade B IponeTe ONOPHOrO KOHTypa

Niw = 841+9451=10202 xH (1028 ).

HaruGaomut MOMEHT B KOHType B MeCTe OKOHYaHHS
ByTOB

M = 4074+9757 = 13831 xHem (1383.1 T™).

2%
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C yyerom m, 5.18 pekomeHnyeTCs CHHXEGHHE Beld4H-
Hbl H3rE6aomero MOMEHTa B ONOPHOM KOHType B MecCTax
okoHyanus pyroB Ha 30 % BBHAY CHHXEHHS ero HIraGHo#
JKEeCTKOCTH 3a CYeT IOSB/IeHHS B 9THX CeYeHMSX TpPeIlHH.

M, 0,7-13831 = 9682 xH-m (968 2TM™).
CxaMaiomee yCHHEe B KOHType B MeCTe OKOHYAaHHS
BYTOB
N =841 + 5671 = 6512 xH (851,2 ).
2%
MaxkcumManpHoOe TF'OPA3OHT &NlbHOe IIe pe Melg e HAe cepe-—
JHAHXbl OOOpHOr o KOHTypa
W, = 0,188 + 0,157 = 0,345 m.
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