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[IPEAWCJ/IOBUE

PeKoHCTpyKIIHG ¥ TEeXHHUYECKoOe lepeBOOpYXeHHe [feil-
CTBYIOIMHX NOpelIpHETHH BO MHOI'HX Cjlydasx CONpAXEeHbl  C
3aMeHOH HeCylHMX KOHCTPYKUHH NOKPBITHH NOPOMbBILICHHBIX
anaHuit., Heo6xooHMOCTBL TaKO#l 3aMeHbl BhI3paHa KaKk  H4C -
yeplaHieM aMOpTH3anUOHHEBIX CPOKOB, TAK M H3MEeHEeHHEeM
TeXHOJIOTHH IIPOH3BOACTBA M COOTBETCTBEHHO HArpy3oK Ha
HOKpbITHE., PeKOHCTPYKUHS INPOMBIIJIEHHBIX 30aHHHE, BK/IAKYa-
o ag 3aMeHy CymecCTBYIOIMX HOKPBITHH, OOBIYHO IIPUBOAHT K
QNY4TeNbHBIM OCTAHOBKAaM IpPOH3BOACTRA, HUTO OTpaxaeTCd Ha
OCHOBHOH nefATeNbHOCTH IpeaupHaTdid, B HayuyHo-HCClegoBa-
TenbCKkUXx HHCTHTyTax loccrpoa CCCP paspadoradbl U HC-
cneanopaHbl MeMOpaHHbIe KOHCTPYKUHH HOOKPLITHH Ha NIpaMO-
yrOILHOM IUIaHe, NO3BON4IonHe NPOM3BOAUTHL 3aMeHy yCTa-
peBlUHX MNOKPHITHHX B page cliydaen 6e3 OCTAHOBKH IIpOU3BOA-
CThrA.

MeMGpaHHbie CHCTeMbl IPeacTaB/IgioT CoH60i NpocTpal-
CTBEHHYI0O KOHCTPYKUHIO H3 TOHKOIO METAa/NIMYeCKOro JHCTAa,
3akpelyieHHOr o Ha KoHType., OCHOBHBIMH IIpeMMyLI€CTBaMH
MeMOpAaHHBIX KOHCTPYKHHM 4BJMIOTCH: CHHXeHHe pacxona Ma-

TepMAJIOB 38 CHeT IMNpOoCTPAHCTBEHHOH paboThbl TOHKOr O JIUCTA
Ha pacTaXeHHe M COBMemeHdds B OOAHOM MaTtepHale HeC yuiux

H Orpaxpalmux (QyHKHHHE, yMeHblueHHe TPyAOeMKOCTH H CTO-
HMOCTH HX H3TOTOBRJIEHHS U MOHTAXA, COKpaneHHue CpPOKOB
CTOOHTENhCTBA, Oilarogapsa [IpHMEHEeHHIO 60/bli€pa3MepHbIX
PY;IOHHPYeMbIX TOJOTHHIL 34BOACKONO H3rOTOBJ/IEHHd, Cy-—
HIeCTBEHHOe of/ieryeHde COOCTBEHHOr'O BeCa NOKPLITUH, OT-
HOCHTe/ibHad NpPOCTOTAa HX MOHTAaXa, BO3ZMOXHOCThE HepeKpbi
TUg 3HAYUTENBHBIX HNpoiIeToB 6€3 NPOMEX yTO4YHBIX Omop.
MemM6pasdble DOKDPbLITHE HMeOT [AOHNOJHHTElIbHble NpeuMyle -—
CTpa Oepen TpadUNdOHHBIMM KOHCTPYKHHAMHU B Cilydadx HOpo-
BeeHU PEKOHCTPYKUHUH B CTECHEHHBIX YyC/IOBHAX CymeCTBY-
Iomero INpou3BoOACTBA.

Ong ooHOST&KHBIX NPOU3BOACTBEHHBIX 3MAaHUHE, B TOM
yycjie IIpU HX PEKOHCTPYKUHMH, MOr'yT ObITh HCHONL3OBAHBI
pasniuyHble KOHCTPYKTHBHbIe peuleHHd MeMOpaHHBbIX NOKDPBITHMH
Ha OpaMOYroapHOM IIJIaHe: IpoBHCapu e O060/I04YKH C IIIOC—-
KAM OIIOPHBIM KOHTYPOM, UHAAHAPHUYECKHAE ODONOYKH, 060104~
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KA B ¢popMe runepbonuyeckoro mnapatonouna. B Pekxomenna-
HUAX pPACCMOTpPEHBbl HNOKDPBITUA C IVIOCKHM ONOPHBIM KOHTypPOM
HauGo/lee IpPOCThie B H3rOTOBJSHUH M MOHTAaXe H, B OO/b -
IHIEHCTBE CJay4yaep, Haubojee pandoHalbHble C TOYKH 3peHHd
paboThl NPONEeTHOR KOHCTPYKONHHM H ONOPHOro KOHTypa.

HacToamue pekoMeHpandH COCTAaB/eHbl B [OONOJIHEeHMe
rnappl CHuIT [1-23-81* "HopMbl npoexTHpopanus., CTanbHble
KOHCTPYKIHAY B IOpenHasHadeHbl Ald HCHOABL3OBAHHSA InpH
IPDOEKTHPOBAHHM MeTAaNdyeCKAX MeMOpAaHHBIX NOKPRITHH Ha
NPIMOYIOJIbLHOM ILN1&HEe [Jid PeKOHCTpyHpyeMEIX O6beKTOB,.Pe-
KOMeHaAallHd MOryT OLITh TakKXe HCIOAb3OBAHBb! IIPH NpPOEK -
TUDOBAHUHU BHOBbL CTPOSINHXCH OOKPLITHAH,

[Ilpy cocTapneHuy pexoMeHpaudi HCOOIBL3OBAaHbl H 0606-
IN€Hbl pe3yAbTAaThl KOHCTPYKTHBHEIX pa3patoToOK, OOBITHOI'O
IPpOEKTHPOBAHHS, 3KCIepEMEeHTallbHO-TeOpeTHUYECKHAX HCCJIe -
nopand i, peinonHeHHbix B UHMHCK um.Kyyepesko u papyrux
HayqYHO-HCC/Ie[OBaTe/JIbCKUX H HNPOEKTHLIX MHCTHTyTaX CTpa-
#et { HHNXKB, HHAHIIpoekTcTanbkoRCTpyKUUS HM, MenpHHA -
kopa, Jlen3HHUHNIII, Jlenllpomcrpoiinpoext, YxpHHHIICK wu
ap.).

PexoMeHpanud paszpaboTadnl B OTAelNleé INPOYHOCTH %
HOBbIX popM MeTta/mdyeckux koHcrpykuuiyp UHHUHNCK pm. Ky-
yepeHKO KaHa.rexH.Hayk EpemeepbiM [I.I', B uHX, [Ipacsax -
HbiM B.B. moan pykoBoaCTBOM JA&C/AYyXE@HHOI'O fesaTe/id HaykH
¥ tTexHukd PCPCP g-pa Texd.Hayk mpo¢, Tpopumosa B.H.

3JaMeyaHdd H IpejioOXeHHg NO coaepXxaHui PexoMeH -
nauuii npocdm Hanpapngtb B LHHMHWCK um.Kyyepesko mo
anpecy: 109388, Mockpa XK-389, 2-1 WHcTHTYyTCKa"d ya., B.



1. OCHOBHoE [1O0JIOXEHKW A

1.1. Hacrogmue pexoMeHaauHH IpeHa3HA4YeHBbl anas
IPpOCKTUPOBAHHUSA MEeTAa/NIMYECKHAX MeMOpaHHbIX NMOKPLITHE C
IVIOCKHM HNpPAMOYr OJIbHBIM KOHTYPOM ANd PEKOHCTPYHPpyeMBIX
OOBEKTOB KAK OTAEeNbHO CTOdmHX, TA&K H C yKpyIHeHHOR
CeTKOH KOJIOHH OJid NPOMBIINNIEHHOr'o, rpaxfgadCKkoro H ceib-
CKOXO389HCTBEHHOr0O CTPOHTENbCTBA (IpOM3BOACTBEHHLIE NO-
MelneHHss, O60OpyAOBaAHHBIE MOCTOBLIMH KpaHaMHd H/IHd HAaNoO/lb-
HbIM TPAHCIOOPTOM, rapaxH, CKJjiaabl, COOPTHBHO-3pe/HINHEIe
H BRHICTApOYHbLI€ 3ajibl, KPphIThle PLIHKH, MarasHdHbi, OBOIWe —
XpaHAqAma 4 T.0.)., PexkoMeHpaudd MoOryT 6biTh HCHOAL3O —
BAHb! [IpH IIPOEKTHPOBAHHH MEeMOpAHHEIX HOKPLITHH BHOBb
CTPOAMHUXCH 3[4 aHA Ha HNpdMOyrojJibHOM HjaHe,

1.2. [IpoexTUpoBaHue 3/1Ie MEHTOB MEMOGpPAHHBIX KOHCT -
PYKIHHE oOCymecTBadeTCd B CooTBeTCTBHH C rnasamu CHull
I:[--23--81x "CranpHble KoHCTpykuuu?, CHull 2.03.01-84 "B e-
TOHHble U Xelle300eTOHHbIe KOHCTPYKUHH” C y4yeTOM HACTOH-
mux PekomMeHpauHui,

ilpu 1poekTHpOBaAHMH OOJDKHBI CcoblwgaTnCa TpebHosa-—
nug CHull 2.03.11-85 ”"3amura CTpoHTENbHbIX KOHCTPYKL UK

OT Kopposuu”®,
IIlpg npoexTUpOoBaHHH MeMOPAaAHHBIX KOHCTPYKHHM, HAXO-

AAIMIHEXCE B OCOOBIX YyCJHOBHEX 3KcHayatauHd (Ha Npocanoy -
HbIX FpyHTax H noapadartniBaeMblX TeppUTOpHEX, B pafioHax
Kpafinero Cepepa, B pafioHax C pacyeTHOH CceUCMHYHOCThIO
7 6anioB H 6onee H T.A.), HAUIEXHT YYHTHIBATh CHELH Alb-

Hble peKOMeH[amHuH,
1.3. MeM6paudble KOHCTDYKIHUHA PEKOMEHAYETCH IMpH -

MEHSATb IIpH PEeKOHCTPYKIHH B3aMeH yCTapeBIUMX HOOKPLITHH B
CileAyIOUEX Chy4dadx:

— OJ19 HOKDPHITHR OOHOrQO HJIHM HECKOJNbKHX 3OaHHH 6ea
oliMpaHdg Ha CymecTBYIomHe BHyTpPeHHHe olopbl C lpojeTa —
MHE OoT 40 no 100 M npH OTHOWEHHH CTOPOH 30 AaHUS oo
1:1,5. [Ipy HeoGxoAMMOCTH YCTPOHCTB& NOKPLITHA AJIA NPO-
TsDK eHHbIX HNO [OJIMHe 3O0aHHi HX cleayeT pastHpaTb Ha OT-
nelibHble CeKL M C OTHOWEeHHeM CTOpPOH!'He GoJiee 1:1,5 B cly-
yae, eC/IM goliycriMa yCcTaHopka HOBbIX BHYTPEHHHX OIIOpD,



- B NepByK ouYepeab,Alld PEKOHCTPYHPyeMbIX 34aHHH C
MeTalJll4yeCKMMHU H AepeBsdHHbBIMH KOHCTPYKUHAAMH HNOKPBITUIH
M,BO BTOPyI Ouepenb,nsid 30AaHUU C HNOKPBITUAMH H3 Xelle—
300€TOHHBIX KOHCTPYKUHH, IPM PEKOHCTPYKIHH KOTOPLIX BO3-—
MOXHAa yacTHhuyHag OCTAHOBKA IIPOU3BOACTBA,

- B 3paHugx, obopynoBaHHBIX KpaHaMH, B KOTOPBIX Cy-
IICCTBYyIOUIMEe BHyTpPeHHHEe KOJOHHBI MOI'YT 6bITh MCIO/bL30BAa-
Hbl B KAuyeCTBEe KpPaHOBO§ acCTaxkaahbl, 4TO TpebyeT AONOJHH-
TellbHO0 OHOCHOBAHMA, TAK KAaK MNOoCJe [AeMOHTaxa CylieCT-
BylOIlley NPOJeTHOH KOHCTPYKIIHM H3MEHATCHd yClOBUA pa-
60TBbl KOJIOHH;

- B OeCKpAHOBBIX 3[0aHUGX MU 3gaHuUsIX 6e3 NoABECHOr o
00 BEMHO-TPAHCIOPTHOro o60opyAoOBaHug, B KOTOPbIX CylleCT-
BylOllMe BHYTpPeHHHe KOJIOHHbl MOryT ObITb HOEeMOHTH-
pOBAaHbI,

a) 'T-——— 0} =

~———t——— === r—=-" ]
il it T M
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| ' b = |

e — —— — | | | |
L } | | | l | §
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T Lo_J L_—__J L.Jj

Pac.]. CxeMbl MeMGpaHHBIX HOKPBITHH PEKOHCTPYHDyeMbIX
OOBEeKTOB

a — O4ad OoAHOro 3nasHdg; 6 - Od HeCKOJAbKHX 3aaHUbh

1.4. llpy samMeHe nokpniTug MeMGpaHHOH  OB6ONOYKON
PeXOHCTPyHpyeMoOe 3aaHue NepeKpblBaeTCd OAHMM IPOJIeTOM
(pdc.l,a) Gea npomexyTounnix omop. OnHO OGOMOYKOH MO—
r'yT 6blITh IEePEeKpPBIThl Cpady HECKOIbLKO MEeNnKHX 30AaHH K
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(pdac.1,6). [lng pekOHCTpyHpyeMOro MHOIONDPONETHOrO 3[a-
HHY CymeCTByKmad CeTKa KOIOHH MOoxXeT OblTh COXpaHeHa C
YyCTAQHOBKOHN B KaXAo#i d4Yeiike HOBOro MeMOPAaAHHOI'O NOKpPHI -
TAg, ONlepTOoro IO YeThipeM yrjaM Ha KojdoHHbl, BoaMoxHa

3aMeHa MNOKPhITHE C yKpyHoHeHHeM CymecCTBYyIomHux
nponeToB, B NocneaHUX AByX CHy4Yagx DPEKOHCTPYKIHS CO -
npgxXeHa C 4YaCTH4YHOH OCTAHOBKON HNpPOH3BOACTBA,

1.5. Mem6paHHble NOKPHITHS BHOBb BO3BOAHUMEIX O6HLEK—
TOB PEKOMeHAyeTCHd TNpPHMEHATL KakK ANd OTASNBbHO CTOSuHX
anandf#i oponetoM oo 100 M, Tak ¥ Oag 3p4aHUE C yKpylHeH-
HO¥ CeTKOM KOJIOHH npoleroM 24+38 M, NPH COOTHOLEHUH
CTOPOH OpaMOyYrojibHOro miaia go 1:1,5.

MeM6paHHble NOKPLITHE OTAENBHO CTOSMUX 3naHU U
OLMpAalOTCd IO IHepHMeTpy Ha KOJOHHbI, yCTaHaplUBaeMmble C
waroM 6 HaAH 12 M,

MeM6GpaHHble HNOKPBITHA 3paHHH C yKpylHHEeHHOH CeTKO
KOMOHH MOr'yT ONHpAaTbCsS TOABLKO B yraax (puc.2,a), Hau c
yCTAQHOBKOHK AOIONHHTENIbHEIX KOJIOHH MO NpPOAO/NIBLHBIM OCHM
apnauds (puc. 2,6).

Puc.2. CxemMa MeMOpaHHbIX MNOKPbITHH 3a0aHUil C yKpylHeH-
HOIl CeTKOH KOMOHH

a - C pacnojioxkeHdeM KOJIOHR B yrjax Ceknuif; 6 - ¢ no-
[NO/THUTENBLHBIMH KOJAOHHAMHU 10 HNPOAOHABHBIM OCHM 3[1aHUH

1.6, MeM6paHHble NOKPLITUA [NPOEKTUPYIOT C BHYTpPEH-
HUM BoaooTBoaoM. [nig 3Toro B HEHTpanbLHOH YaCTH [OKpPbl-
TUS HEeOoOXOoQHMMO NpeayCMaTpHpaThb yCTAHOBKY BOOOCTOYHBIX
BOPOHOX H NoaBeuHBaeMblX K MeM6paHe Tpyb mjadg oOTBOaAAa
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CAMOTEeKOM [OOXIAeBhiXx H Tanblx BOO, B pacuyeTax He cneny-
eT npeaycMAaTpUBATL OYUCTKY HOKPLITHH OT CHera,

1.7. MeM6paHHble NOKPBHITAY NPOEKTHPYIOT C  y4eTOM
KOMIeKCca TpetOopaHHil K OrpaxaeHdgM IO IHApPO-— H TeIyO-
U309 M4d, BOAOOTBOAY, YCTPOHCTBY pa3/IH4HBLIX IPOXOAOK 4ye-
pe3 HOKpbiTHe, (POHAPHEIX H OPYrdX IpPOEeMOB H OTBEpPCTHI.

Bhi6op KOHCTPYKTHBHEIX pelUeHHH AOMXEeH IPOU3IBOLHTH~
CHd Ha OCHOBE TeXHHKO-3KOHOMHYECKOroO aHajld3a BapHaHTOB
c yyetoM n.1. 1.3 B 1.4 obmux nonoxenuiyt CHull H-23-81%
M ONTHMH3AIHH NpHBEAECHHBIX 3aTpar Ha HpOJNeTHYyI0 KOHCT-
PYKLHKIO, ONOPHBIA KOHTYp, HoAAepPXHBAKLHE 3JIeMeHThl, 3K-
CliNyaTalHlo 3JaHHfd, & TaKXe CPOKOB CTPOHUTENBLCTB&  UpH
obeclrneyeHHH 0€30CTaHOBOYHON} paboThbl OCHOBHOI'O HPOHU3BOA-
CTBA pPeKOHCTpyHpyeMoro ob6mpekTa,

2., PEKOMEHIOALWNWN 110 KOHCTPYNUPOBAHHUIO

2.1. SneMeHTaMH OOKPbLITHS gBALIOTCHd MeM6paHHad
OpoJjieTHAsds KOHCTPYKHHH M HapyXHbIA OIOpPHHI# KOHTYD
(puc.3). [lponeTHas xoHCTpykudsd, paGoralmad Ha OBYXOC-

' |
=
Ny

Puc.3, Cxema MeM6paHHOro NoOKpbITHS
1 - meM6paHa;, 2 - ONOpHBIA KOHTYp; 3 - BYTHI ; 4 — CTORKH
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HOe paCTaXeHHe H COoBMeulammas HeCcymHe H orpaxpgalmouue
¢ yHKUHH, BBINOJIHAETCS M3 TOHKOJHCTOBBIX METaNHYyeCKHX
nojgoTHun, HapyxHbI 3aMKHYTBIH ONOPHbIH KOHTYypP, K KOTO-
poMy Kpennrcqa MeMbpaHa, BOCHPHHHMAEIONYH Il€OHble YCHIHSA
C [pPOJEeTHOH} KOHCTPYKLHHU, BBIINOIMHAETCHd Xele3006eTOHHLIM
HiIH MeTannuyeckdM. OnopHbI#i KOHTYp yCTaHap/lHBaeTCd Ha
HAxe/lexamde KOHCTPYKUHHA - KOIOHHbI, CT€HbI [ ] 7.

[iponeThHhad KOHCTpDPDYKUHS4H

2.2. MeM6paHHble 060104YKH BBINONHAIOTCH H3 OTAE/b-
HulX TOHKOJHCTOBBLIX NOJNOTHHM, OObenHHAeMBbIX Ha MOHTaxe
B CIUIOWIHYIO IIpOCTpPaHCTBeHHyl cucteMy. llopepxHocTH Me-
Ta/INHYeCKEX MeMOpaH [OoMxHbI ObITh 3amMduieHbl OT aTMOC-—

PepHOl B KOHTAKTHOH Koppoauu cornacHo tpecopadHdji CHull
2.03.11-85 "3ammrTa CTPOUTe/IBHbIX KOHCTPYKUUA OT KOPpPO-

3u4” U OQpyruax HOPMATHBHBIX OOKYMEHTOB.

2.3. llponeTHas KoHCTpyKUMa MeMOpPAaAHHBIX  HOKPBITHH
AOJIXXKHA BLBIIOOJHATBCHA H3 IIONOTHHILI MaAKCHMAILHOBR HJiom anH
(c yueTOM YC/IOBHMil H3rOTOB/I€HHE, OEePEPO3KH U MOHTAaxa),
DoCTAaR/JAAeMblX Ha MOHTA&XHYIO INIomagkKy B pynoHax. [lponer-
Hag KOHCTPYKUHA MOXeT ObiTh HDepBOHa&YA/IBHO MNIHOCKOHR HIH
C HayaJllbHO} CTpenoyu NnpoBHCA.

2.4. [leppoHayanbHO WIOCKHe MeMOpaHHble IOk oITHS,
co6upaemsie Ha noamocTax (M., 4.4),HunH, Qg BHOBb CTPOS-
MXCS 3[0aHU}, Ha CIuIaddpoBaHHO# nnomanke (n. 4.5), noc-
e packKpyxa/jHpaHHd H/AH nmoabeMa MNpPpOoBHCAKT Nnoa AedCTBH-
eM CcOOCTBeHHoro peca. ®opma obpasyiome ics IPH 3TOM
NOBEPXHOCTH M CTpejia NIPOBHCA IOKDPLITHS 3a4BHCAT OT psaa
baKkToOpPOB:

~ H3OBITOYHOHN IJjIOmagMd HOBEpPXHOCTH MeM6paHbl, BO3-
HUKaiouei H3-3a CBapOyHbiX AepopMaunHdif, HAYAIBHBIX [IOrH —
Geji, oCTaABWHMXCHd IOC/e MpAaBKH JIACTOB HJ/IH PyJIOHOB, OCTa —
TOUHbIX AedopManui, NOABJHIMMUXCHd B pPe3ylbTaTe CBOpAaYH -
BAaiddg U paspopaydpasHusg pyiaoHa H T.O,;

- ynpyrux pegpopmauuit MeMOpaHhl;

—~ NOAAT/IMBOCTH OIOPHOIO KOHTYypA.

Crpena npopuca neppoHayadbHO IJIOCKOTO IIOKPbITHSA  TOCJIe
DACKPYXK allBaHUd MOXEeT QOCTHIraTb OTHOCHTEJ/IbHO OOJbIIUX
BeJIMUMH, 4TO OTpaxaeTcsd Ha HallpsKellHO-AeOpMHUDPOBAaH -
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A0OM COCTO#HUU KOHCTPYKIUHH K [ONXKHO y4ATHIBATLCH IpH
pacuyeTe, PekoMeHayeTCd And 2TOrO Cllyyad HayanbHYIIO
cTpefly IpPOBHCa& B pacyerax LHpHHAMAaTE He MeHee /60 mnpo-
jeTa,

2.5. [lokphiTug Cc 3apaHHO#l cTpenoit nposuca (m, 4.4 )
coOUparnTCsa Ha NpeaBapHTe/ILbHO CMOHTHPOBAHHOH OpPTOIrO -
HanpbdOil CHCTeMe BHCH4YHX BCIHOMOr arejlbHBIX 2JIEMEHTOB
( “nocrTenn”).

[leoMeTpias sneMeHTOB "HOCTeNH” oNpeaenseT Ha4dalb-
Hy® (QOpMy NoBepxHOCTH MeMDpaHHOI OOONOYKH M AOmXKHA
CHOTBETCTBOBATHL IIPOEKTHOH, YTO peKoOMeHayeTCss JOCTH -
CaTh PerynupoBKOR ANKUHB 31€MeHTOB “nocrtenud”,

B cnyuyae, ecnd aneMeHThl “nocrend” ob6s1gnalnT Ma -
JIOf HArH6HON XKECTKOCTBIO, TO HX OYepTaHHe MNojlydaeTcd
pacyeToM C y4YeTOM HOOoOATJAHMBOCTH KOHTypa BHCH4YEH CHCTe-
Mbi, COCTOSIlI€H M3 MOHTAaMXHBIX 2JIeMEeHTOB, Ha BO3[eHCTBHEe
Harpy3ok, NpHKIaabiBaeMblX K HOKPBITHIO 4O OObLeAHHEHUd
OTa€/bHbIX HOMIOTHUI B CIVIOWHyK o6onouky (m. 5.22).

Havanphyo ¢opMy IHOBEPXHOCTH OGONIO4YKH, HE COOTBETR-
CTBYIOUW YIO paciipefe/leHHI0 MOHTA&XHbIX Harpy3ok, MOXHO HO-—
JIYMUTBL 3a CHYeT HU3IrMOHOH XEeCTKOCTH 2JIEM&HTOB "NocTenu”,
Ik MCIONBL3yd lLpenBapHTe/bHO HallpgXeHHble BaAHTOBbIe ¢ep-
Mbl,

2.6, Pexomenpnyerca HauvanbHy0 ¢OpMy IIOBEpPXHOCTH
NOKPLITHS NPpUHEMATL IO ¢opMyne

] h

T J

2 =4, (1- =N 1- 3% ) (1)
1) ah. be ’

rne 0L 4 b - HONOBHHEI CTODPOH OPAMOYrO/JLHOI'O INIaHa

HOKPBITHY ; fo —~ HavyajbHag CTpejia IIpPOBHACA B LIEHTpe IO-

KPBITHS; L M Y - TeKyHe KOOpPAHHATLI (puc. 4).

[lokazarenr cteneun N MeHdgeTcd oT 2 4O 4 H 3a-
3dCUT OT cmocoba MOHTaxa, llpy HaBeCHOM MeToae MOHTa-
XKa 3HayeHHe W pekoOMeHnyeTCd NpPUHMUMATbL pPAaBHBIM 2.
[lpy MOHTaxXe Ha HNOAMOCTSX M/ ypOBHE 3eMJ/IM IEepBOHA -
yajlbHO IIJIOCKOH MeMOpaHbl LHOKAa3aTelb CTeIeHHd M

ciieayeT IpUHAMATL pPaBHbBIM 4. PopMa HayabHOR
reoMeTpUd NOBEPXHOCTH HOKphiTH® (3HaueHHe  IoOKasaTend

10



"'
G
’ 5
’
L
1
Puc.4. 'eomeTpua nopepxHOCTHU OOO/IOYKU

cTemeHH N ) Mano oTpaxaeTcd Ha peaynbTaTax pacyera,
KOTOpble 3aBUCAT, B OCHOBHOM, OT Be/lH4YMHDbl HayallbHON
CTHelbl OpoBHCA,

2.7. PopMoobGpasopadHie OGOMOYKHM oA Harpy3KoH,oCo-
GeHHO B Cllydyae epBOoHadYalbHO IIJJOCKON CHCTEMBl, HNPUBOAKT
K 00pal3aopaHHIo B yIyiax HNOKPbITHS CKI8A0K, HaOopap/Jle€HHbIX
BAONL €ro adaroHarei. AnuHa ckianok goctdraer 1/10 pas-
Mepa AHaroHand, a HxX BbICOTA 3ABHCHT OT CTeNeHd NepBoO -
HavalbHOH YpPLIXJIOCTHY CHCTEeMbl H IOAATAHBOCTH OIOOPHOIO
KoATypa. llogpneHue cknanok, XOTd U NPUBOAUMT K HEKOTO -
pOMY MEeCTHOMY IlepepaclipefelleHdI0 yCUIUHR B mMeMOpaHe O
HAKO He CHHUHXaeT obmeil Hecyuie#i CIOCOGHOCTU CUCTEeMbi. B
TO X€ BpeMs, Haluyde CKJIAanOK MOXeT IpHBECTH K yXyalle-
HAUW 3KCIVIyaATauHMOHHBIX CBOMCTB IIOKPEITHd, B 4YaCTHOCTH, K
HADVIHeHUI0O NHOPOM3OJIALHMOHHOrO KOBpa., B CBA3H C 3THM
pexoMeHnyeTCd 6OonbulHe CKI4AdKH B MeMOpuHEe yaandThb Iy -
TeM HX pa3peakHd M BBIIpAaB/jeHHd, C Hocjieaylouien ycTa -
HOBKOJ} Hak/IaAoOK H OOBAPKOH UX IO KOHTypY.

2.8. B nponeTHylo KOHCTPYKUHIO MEeMOPAHHBIX MOKpPb! -
TAH C 3a0AaHHOH CTpenoil IposHca (11, 2.5) BKJAIOYAKTCH
BCIIOMOr atTe/LHbIe 3/1eMeHThl BHCAYei “IocTenu”, KOTopble
COCTOST H3 HaUOpapisIOLHUX H IOIepedHbix ajneMeHToB ( pucha).

11



Naan packnadxy Naax packnadku [lnan pacxknadxu nosomuuul MEMODOMS)
nonomuyu, membpanst  anemesmob ‘nocmenu”

a 3 2 4 b 5 3 2 f

R A
VN [
BERZs
1 1 I/ ©
T V-
11 I\
HE)N
HEN
NN E .
. D o a

Puc.5., MoHTaxHbI#f NaH OOKpPHITHS
a4 - OpH MOHTAaxe IOKpPhITHE HaABECHLBIM MeTOAOM IO
Tiocrenu”, 6 - Npd MOHTa&kKe IOKpPbLITHT HaA OO~

MOCTHAX HIH Ha 3eMmije
1 - MmeMmM6paHa; 2 - ONOpPHLI#A KOHTYpP; 3 -~ BYTHI;
4 - Hampas/dmHAe 3JeMeHThl "nocrend”; 5 - no-

e peyHble 3JIeMeHTHhl “mocTenlHY; 6 - OONOJIHATE/Ib~
Hble OQHAaAroHanbHble 3J1@MEHTH!

Ilpy MOHTAXe OOKpPHITHE HA HOAMOCTSX MAU BHH3y HA
ClJIaHMPOBAHHOHA HyIomiAafKe 3JIeMeHTh! "nocrendu” He Tpeby -
iorca (puc. 5,6).

Hanpapngiomude pacnojaraloTCa BAOAb MeMOpPaAHHLIX NO-
JTOTHHIN IUArOM pABHBIM HX [WHpHHe, ECAK mHMpHHA OOMOTHE —
ma 6oitee 6 M, Hanpap/adlOuHe peKOMeHAyeTCd yCTaHapjJd -
BATh lIAaroM paBHLIM MOJOBHHE HHPUHBE MeMOpPAHHOrO IO -
noTHdma. lllar Hanpapngiomux HeoOXOAHMO YBA3LIBATH C
LIAarOM OCHOBHBIX KOJIOHH H pa3MepoM COODPHBIX 3JI€MEeHTOB
ollOpHOro koHrtrypa. llomepeyHnie ajmeMeHTh “nocrenun”, o6ne-
QHEHAOLMe oTael/ibHble Halpap/diolHe B NpPOCTPaHCTBeHHYIO
CHCTEeMy, pPeKOMeHAyeTCs yCTaHapiadparb C maroM 3+68 M,

Hanpapngiomue 4 NnomnepeyHble 3J/IeMEeHTbl pEeKOMeHAy-
eTCH BbLIIOJHATL MeTal/liyeCKMMHU U3 Uodoch wupuHoi 300+

500 MM 4 AQNMHOK Ha IpolleT,

B oTaenapHplx Chayuyasx lonepedHbie 271eMeHTb]

BbINOJHAITCH M3 THYTbIX WM IPOKAaTHbIX PO -
binei. Ilpu aToM MakcumMalabHbLIE  Nporud nolepey-

12
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Puc.B8. Ysen counpgaXeHHUHs 3/IeMeHTOB Ymocrend”
1 - HanpaBaASOIWHKHA 3NE€MEeHT “mHocTenud”; 2 - nDonepeuHnll
aJeMeHT "nocTend”; 3 ~ HaK/aakKa; 4 - MOHTQXHBA 6oaT

HOI'o 3jyIeMeHTa OT MEeCTHOH Harpy3k#d OT COOCTBEHHOr'QO Be-
ca DONOTHHmAa MeMOpaHbl He po/sxeH npesblmath 1/200 ero
opojiera. PekoMeHayeTCda KpelljleHHe HX K HalpabllgdiOm UM
KOHCTPyHpOBaThb TakHM o6pasaoM, 4To6b obecmed4ydThb padory
OomepeyvyHbIX 3JIEMEHTOBR IO Hepa3pe3HOH CcxeMe ( puc. 8).
PexomMeHpgyeTCsa B CHCTEMYy sn1eMeHTOB “mocTeNE BKIIO-
YyaTh AONONHHTeNbHble AHaroHajibHble CTEPXHH, paclojloXxeH-
Hhle 0o mepdMetpy (puc. 5,a), ob6pasylomue 3aMKHYTYIO

CKBO3HYIO paMy [O/d CHHXeHHH g H3rubalomiax MOMEeHTOB B
KOHType Ha cTanuud MoHTaxa (m, 5.22).
KoHCTpyKuHs yanop HpUKpelieHHs HanpapsiomHXx K

KOHTypy AO/MXHAa obeClHeyHBaTh BO3MOXHOCTbL PHXTOBKH Feo-
MeTpUHd “"nocTenn”, ompependlomell HAY&IbHYIO TI'€OMEeTpHIO

13



NOBEPXHOCTU MeMOpaHHOro noxkpbiTHd. [ag aToro Ha on-
HOM M3 KOHH OB HalpapidIOmMHX peKoMeHAyeTCd yCTaHapBJ/H -
BATE XBOCTOBHK, HOATSHXKOH KOTOPOro K ylnopamM Ha KOH -
Type obeclHneydpaeTCs peryjlHpoBkKa AJNHHBI HaOpasngIOUHX
BO BpeMa MoHTaxa (puc, 7). IDpyroit koHer HalpapadiouHx
KpemuTCHd K KOHTypy kecTko (puc, 8). Takxe XeCTKO Kpe-
NgTCH NolepeyHble 3JeMeHThl *"mocTelsin”,

[Inomanpr ceueHug HaNpapngOIIEX pPeKOMEHOyeTCS BKIIO-
yaTbh B paboTy NpoOIeTHOH KOHCTPYKHMH IpH pacdyeTax Ha
9KCHNyaTAuMOHHYIO Harpya3ky. Lag storo Heo6xondMoO ofec-
IeYUTh COBMECTHOCTL padtoThl MeMOpaHbl H HalpasiadIOmux
3a CyeT Hapjlexauero X COoefHHEeHUd Apyr C APYICOM H C
OllOpHBIM KOHTypoM. llocnie okoHuaTe/bHOH BLIBEPKH Treo-—
MeTpHH "HnocTeqH” KOHel HAaNpapJagKmero 3ajeMeHTa, CHab-
XKeHHbI# XBOCTOBHAKOM, NOJMXE€H OBITh TAKXe XEeCTKO 3a-—
kpenned K kKoHTypy (puc. 7).

2.9, lendrie ycunug B MeM6paHe C HOAA&TIHBBLIM KOH—
rypom (o, 5.14) paclipegengioTcs HepapHOMepHO. MakCH -
ManbHble I'J1aBHBIe yCUNMHUE, Opephliapimxe 6omee yeM B 2
pasa yCcHIHg B UeHTpe O0O/NOYKH, BO3HHKAIOT HA OTHOCH -
TeJLHO He(ONbIUMX OO Ojiomafd y4aCcTKax, paclojioXeHHBbIX
Ha pgHaroHansgx IH[HOKpPhITHS HaA pacCTOdHHH paBHOM ]/6+1/8
ee paszmMepa OT yrvyioe. Ha yyacTkax npumebixaHdg MemMGpa-—
Hbl K cepenHHe AJIHHB! GOpPTOBOrO 3J1IeMeHTAa 3TH yCU/IUg C
yBeJIHYyeHUeM OOnAaT/AHMBOCTH KOHTypa Pe3KO IDanalT, I[IpH -
6nuxadacr K Hynlo. C nenpio CHUXEHHS pacxopa MeTalaa H
obecneyeHUd PABHOIPOYHOCTH MeMOpaHbl IpHA OposieTax
cpoilte 60 M goOyCkaeTCsi Ha3HA4YaThb €€ TOMIHMHY OO0 yCH -
NAGM B UEHTpPaNLHOA 4aCTH IOKPhITHA, OCylleCTBAdd YCH —
JJeHde MeMOpaHbl B yrjiax HoKpbiTES. OHO MOXEeT BBLIIOI -
HATHCA U600 yBeJIHYEeHHeM TOmIHHbl MeMOpaHbl B yKa3aH -
HBIX MeCTax IpH H3roTOBJEHHHW DPyAOHHpyeMbIX MNOJOTHHIL,
X060 NOCTAHOBKOH AONOJHHTE/IbHBIX JIMCTOB, KpPeNsAmHXCH IO
BTe¥ HX Ijomand K OCHOBHOMY INOJOTHHIY COeAMHEHH aMH,
ofeclieydBalomEMA HX COBMeCTHyYIO pabory. 3a3op Mexay
OCHOBHBIM IIOMOTHHmWEM H JHCTaAMH yCHIeHHs N0 HX IepHh-
MEeTPy AOMXKeH ObITh H3OJHPOBAH [AJIF NpenOTBpPaIeHHd [e-
1eBoy koppoadu., TonmuHA NUCTOB yCHIIe HUH He p[OOnXHa
NIpeBbillATh TOMIHHY OCHOBHOIO JHCTA,

14
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Puc.7. PerynapyeMrbiift ysen kpelljleHHS HalpapAdIOMHX 32Je€MeHTOB “IHOoCTeNH” K KOHTyPY

1 - HampaBndwmWHUl sneMeHT *"HOCTeNH”; 2 — KOHTYpP; 3 - ynop (cHMMaeTcs mnocie NpH-
BApKH Hallpap/iflomero dJeMeHTa K CTOMMKY); 4 - XBOCTOBHK; 5 - ONOpPHBIE  CTOJHK
6 — ONOPHBLIA CTONHK AJid KpelneHHd MeMOpaHE!
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Puc.8. Ysen xeCTkKkoro kpelyleHHd HaNpapJAgOmMHEX 3JIeMEeHTOB "HocTelIH” K KOHTYpPY

1 - HanpaBagmMUAl 3TeMHT "HocTend”; 2 -~ KOHTYP, I3 -~ OHNOPHBIX CTOAHK, 4 - ONOp-—
Hbili CTONHUK ANd KpeljeHUud MeMOpaHbl



2.10. MeM6paHHble NONOTHHIA PEeKOMEHAYeTCHS COeH-
HATh APYr C APYTOM H C ONOPHBEIM KOHTYPOM  BHAXJ/ECTKY
Ha cpapke (HempepbIBHBIM yrJyIOBHBIM LIBOM, TOYe4YHOM CBap-
KOoff mpomnnasinesueM) /[ 2,3,4,5 7 An¥ Ha BbICOKONDPOYHEIX
bonrax. lIpH BrIDONHEeHUA CTHIKOB OOHOCTOPOHHUM CBAPHBIM
yrAIOBBIM LWIBOM of6d3are/lbHa KOHCTPYKTHBHALA NOCTAHOB -
Ka To4YeK IpOoIyIaB/IeHAeM HJIH BbICOKOIPOYHbIX GONITOB

(puc, 8 ).

a) f

Puc.9. Yanbl COOpaXeHKS NOJOTHHHN MeM6paHhl

a - 6ea "nocrean*, 6 - c "nocrteapi”’, BHaAXIECTKYy IO-
JIOTHHI MeMOpaHBl; B - C "nocTennio”, BHaAX/JIeCTKYy  Ha
HaOopapidOmHUX 2JIeMeHTax

] - MeMmOpaHa; 2 - Halpapiadiomde 3JeMeHTh "nocrend”
3 -~ 6O/THl UNH CpapHble TOYKH; 4 - CBAapkKa

[lpg HaAnNUYUU MOHTaXHO# "NOCTEe/IHY COoegHHEeHHe OT-
AeNbHBIX MNOMOTHHIl pPEeKOMeHOAyeTCd OCymeCTB/SAThL HAa  Ha-
OpaplidlOlIEX C HaXJAeCTKOHi KPOMOK HNOJAOTHHUl APYyr Ha Apy-
ra. [Ipu asTomMm pexomMeHayeTCs Hanpap/glOUIMe 3JIeMeHTbI
O6beNHHSTh C NONOTHHUIMaM4d MeMGpaubl (puc, 9,6).

Jonyckaercg BTOpOCTEHNeHHMe 3JIeMeHThl HogKpelie—
Hug (nmonepeuHble a71eMeHThI) C MeM6paHO# He coenH —
HATh.
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ilpy BLIIOIHEHUH COeAMHEeHHH# Ha BBICOKONPOYHBLIX GOnN-
Tax B MeCTax CTHIKOB CHHU3y [OKPbITHE DPEeKOMEHOAyeTCHd YyC-
TAHABJIHBATH 3AmMHUTHYIO CeTKY.

2.11. KoHCTpyKTHBHOe pelieHHAe y3jla NIpPHCOeqHHEeHHd
MeM6paHbl K 60pTOBOMY 3JIEMEHTY (o.m. 2.34+2.36) nomxko
ofecneydpaTh HageXHyl0o Hepepady 3HAUYHTE/bHLIX  LelNHbIX
(HopManpHBIX M KacaTellbHbIX) yCHAHfi C OpPONeTHOH  KOH-
CTPYKLHY Ha onopHbi#i KOHTyp. [Ipucoenusenne mMeMGpaHb! K
60PTOBOMY 2JIeMEHTY KOHTypa PEeKOMEeHOyeTCSd BLIOONHHE Th
CIUIOWHLIM C HCOONBL3OBaAHHEM OIOpHOro CTOJHKaA.

2.12. B cpg3H C He3aHaAuUHTEeNbHOH H3IruGHON  XeCT —
KOCThX MEeMOpAaHHBIX MNOKPLITHH HeOoOXOoAHMMbl MepONpHATHS
o MX CTabdad3aindd, NpeapoTppamelmue norepio obuel yc-
TORYHBOCTH HOKpBHITHH (HX “BHIXJOHY B CTOPOHY IPOTHBO -
ONOXHYIO INPOBHCY); yMeHblIAmHe HOOBbLIMEHHYI aedopma-
TUBHOCTbL MeMOpaHHbIX CHUCTEM OT HepapHOMEpHBIX Harpy-
30K, KOTOpasd MOXeT NpPHBeCTH K PACCTPOUCTBY KpPOBJIH H
HeBO3MOXHOCTH HOPMAJILHO# 3KCIlyaTAlUHH 30aHHgE, o06eC -
neygpapimae HagexHylo padboTy HOKPBITHH HA [JHHaAMHYyeC -
KHe BO3JeMCTBHA, B 4YACTHOCTH BeTpPOBbIE,

2.13. lna MeMOpaHHBLIX MNOKPBLITHH HA NPAMOYI OJ1bLHOM
o1ade, XapakTepU3yeMbiX OTHOCHTENBLHO MAaabIMH CTpeJaMH
IIpOBHCA, PeKOMEeHAyeTCd CTabHNH3aimHI0 NOKPbITHS OCy-—
MEeCTBI4Th 34 CUeT ero COo6CTBEeHHOro seca (Beca KpoBiH,
HUeMeHTHOHU HJiH 6eTOHHOH CTHXKH, NOABECKH IOCTOHHHOI'O
TeXHONOTH4eCKOro o6opynopaHus). B oTaenbHBIX Clayuasx
BOSMOXHO INpHMeHeHHe H ApPYyrédX CIOCO60B CTabUIU3auHAH
BReJeHHeM B paboTy KOHCTPYKUHH H3rHO6HO — XEeCTKHX
3JIeMeHTOB HJIM BAHTOBHBIX ¢epM a8 IpeaBApPHTEJBHOIO Ha-
OpsaXeHdd NOKPHITHA 38 CYET HATAXeHHd HHUXHHX [0gaCOB,
pewieTKd HIH OTTHXEK BadTOBBIX (epM.

HeobxonuMble aong craGHIM3auuHu BeC MOKpPbITHS,
H3rubHad XeCTKOCTh pefep, Be/JUHUYHHA IpeaBAapUTElIbHOI'O
HalpsKeHHs OolipefendioTcs pacieTOM B 3aBUCHMOCTH  OT
HasHa4YeHUa CTabH/IU3aldd, a TakKxke nponera, HayalbHOu
CTpe/ibl HpoBHACA, HArpyaok. Bei6op cmocoba crabd/jd3au HH
pesxoMeHayeTCda NPOM3BOAHTHL H& OCHOBE TEXHHKO-3KOHOMH -~
YyeCKUX OOOCHOBAHHH C y4e€TOM ApPXHTEKTYPHO-TEXHOJIOrdH -
YeCKHX TpebopaHHl U BO3IMOXHOCTH ylIpOmeHHd H3rOTOBJ1E-—
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HUg K MoOHTaxa. llpuMeHgeMkie

B HacToduee BpeMs Tpagudul -

OHHBle KOHCTPYKIUHH KpoBelhb
COBMECTHO C MeMOpaHOH B
OONBLUIMHCTBE Ciliyiaep objana-

IOT BECOM HeOOXOAMMBIM [AJIa L
crTabundaandli HTOKPLITHA,

2.14. B nponeTHo# KOH -
CTPYKIIHH MeMOpaHHbIX CACTEM
BO3MOXHO yCTpaUuBaThk OPOEeMBI
N1 yCTaHOBKH 3€HHTHBIX (O
Hapei, Opornycka KOMMYHHKA -
na#k ¥ 1.0, llpoeMbl pekoMeH -

AyCTCH pa3Memarb B MeCTax
yoaJeHHbIX OT OIOPHOrO KOH -

Typa . [IpoeMbl HEOGXOAHMO . /
obpaMngdTh JiKCTOM, pacnojo - " =

XEeHHBIM B IIJIOCKOCTHA MeMbpa-

Hbl H UMeXmidM Inomaildkhr IO - PHC.IO. Ya3en YyCUJIe HU S
IepeqyHoro ceyeHuqg He MeHee OTBEePCTHH B MeMOpaHe
OOJAOBHHBl maomagd ocnadileBud I - Me;.’é%%‘gii; £ - JHCT
MeM6pann (puc. 10).

[I[py HecUMMeTpPUYHOM pacHo/OXeHUd U GOonbLUHUX pas3-
Mepax mpoeMoB B MeMOpaHe B HUX pekKOMeHOAyeTCd IocTa-
HOBKA& pACTHAXEeK, BOCIpUHHMAIOMMX COBMECTHO C J[HCTAaMHu
okaliM/IeHHss NeNHBIX yCHAHE B o6oJIouke. llpoeMbl pekomeH-
AyeTCd IpOEKTHUpPOBATBHL KPYIJIbIMH, OBA&lbHBIMH HJIM MHOI O—
VI ONIbHBIMHA C 3aKpPyrJIeHHdMH yIJIOB pajHyCcoM He MeHee
200 MM,

OrBepcTds B MeMOpaHe, UMeOmHe pasMephl,Gobllke ,
yeM pPACCTOSHHHA MeXAy 2JeMeHTaMH MOoAKpeIvVIeHUd , HUJIH
paaMepbl 6onee 1/10 MeHbliero pasMepa m1aHa O6O/]O04YKH
(HanpaMep, mpoeMbl IO HEeHTpanbHble GpOHApHU), [1OMXKHbI
VUUTHIBATHCS B pacyeTe KOHCTPYKIHH,

2.15. K MeM6f6paHHOll oGonodke BO3MOXHA loaBecCKA
TEXHOJIOrHYeCKoro obopyaopaHusa B BHAE pPy30OB - Cocpe —
NOTOYEHHbIX, [OJMOCOBLIX, paCIpenesieHHbIX HA HeGONbIIOH
inogranoH,
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Kpennedue TexXHOIOrH4eCKoro OGOpyAOBAHHS K MeM-
6paHHOMY IOKPBbITHIO pexKoMeHAoyeTCd OCYyWEeCTB/ISAThL Ha

r’MOKuX HOoaBeCKax.

[lpy Hand4eH aneMeHTOB “HocTeNH”,

HOOBECKH pPEeKOMEHAyeTCHd KpelNHTh K 3THM 3jleMeHTaM
(puc.11,a). BoaMOXHO KpelyleHHe OOABECOK BBLINOIHATHL He-
n0oCpeacTBeHHO K MeM6paHe C HCHO/Nb3OBAHAEEM paclopene -—
nurennHblx wa#6 (puc,11,6), nuamMeTp E TOMmHEHA KOTODHIX
noabHpalTCd B 3ABHCHMOCTH OT HAr'py3KH Ha IOOABECKY.

0}
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Puc, 1]1. Yann kpenneHud Ooa-
BECOK K MeMbOpaHe

a - K aneMeHTaM "mocrenn’;
6 - kK MeMbOpaHe

1 - MeMmf6paHa;, 2 - nonepey —

HbIA 3neMeHT "nocrtenu”;

3 - pachnpepenuTennHag waiba;
4 - noapecka

2.18. Cranbubrle MeM6pa -
Hbl AOHYyCKAKTCH K 3KCIljiyara -

NHH ©0e3a chHeundalbHbIX MEePOIPH-—
ATAX IO OorHezamHETe C Npeae —

noM orxecroikoctd 0,75 u , co-
rnacHo pekomeHpaudd BHHUHIIO
MB]l CCCP, [lanHpie mnonyye -
Hbl HAQ OCHOBE OrHeBhLIX HUCIIBLITAa-
HA#i Mopenu [/ 67. llpenen orue-
CTOHKOCTH Ha3Ha4YeH,UCxood H3
[IpeaeNbHbIX Nporu6oBp mMembOpa -
HHl Opl Harpepe. KcneiTadug

[MoKasand, 4yTo OoOpylieHHe MeM—

OpaHHbIX NMOKPBLITHHR NpH OrdHeBbIX BO3AeUCTBHEX ,He NpeBbl -
walomux 0,75 4, He NPOMCXOAHUT, TAK KAK IpH  Harpese
napanjieibHO CO CHHXEeHHeM Ilipegejla TEKy4YeCTH CTa/Iyd

yBEeNIHYUBAETCH CTpe/jia NpopHCca H
I0TCA ycunug B MeMbpaHe,
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OnopHB#HE KOHTYDPp

2.17. 3aMKHyTBIi UpIMOYrO/NbLHBI! ONOPHBIH KOHTyp
BOCIpUHEMAET C MeM6paHbl LelnHble ycHnudsa (HOpManbHLIE H
KacaTe/lbHble) H IDepenaeT Ha HUXejexamHde KOHCTDYKUKH B
OCHOBHOM BepTHKAalkHble ycUnHga., BBUAY NOJOrOCTH OpoOeT-
HO¥ KOHCTPYKNHH yCHIHdG B MeMOpaHe, BOCHpPHHHMAaeMsbie
KOHTYPOM, AOCTHramwT O6O/bIUHX BEeJHYHAH, HO3TOMY BaXHOE
3Ha4YeHHe HMeeT panHdoHanpHOe KOHCTpyHpPOBAHHE OINOPHO-
'O KOHTypa, MarTepHalOeMKOCTb ¥ TPYAOEMKOCTbL H3rOTOB-
JIEHHS KOTOpPOro 3aHHMAIT 3HAYUTEJIbHbIH ynelbLHbId BeC B
OOIHHX IIOKAa3AaTejdX, BJAHGIONHX Ha 3KOHOMHYHOCTH HOKPbl-—
THS,

2.18. OnopHpi# KOH-
TYpP MOXET JIexaTk Ha
CILIOIIHOM OCHOBA&HHHK, 00—
pasoBaHHOM CTeHaMH, HJH
Ha OTHAeJNBbHBIX KOJIOHHAX, B
TOM 4YHCJ/Ie PAaCHOJIOXKEeH -
HBIX TOJNIBKO IO 4YeThlipem
yrinaM HokpbiTed (m,m.2.37:
2.41) IIpDH IpOJIeTax ao
36 M. B nocneaHeM ciy -
jyae ONOpPHbIH KOHTYPD MO -
et ObITh HOAKpEIZIEH B

BepPTHKANbHOX IJOCKOCTH
OB HAH LIDeHreNnHol Puc.12. Cxema ycuneHus
dep e BHO OliOPHOr O KOHTYypP& B BEPTH-

CHCTeMOH, BEepXHAM MNOH- KalbHOl MJIOCKOCTH
COM KOTOPbIX CIHYXHT 60p- a — Ipd INOMOmH LIpeHrend,

6 - Opd NOMOIH ¢epMbl
TOBOH 3JIeMEeHT OINOpHOro | - KOHTYp; 2 - CToOlKa;

kouTypa (puc. 12). 3 - wmnpeHre/b;, 4 - ¢pepmMa
PexoMeHayeTCs lpe-
AyCMAaTpdBaTk HadalbHLilf BHIFMG ONDOPHOrO KOHTypa B I'O-
DH3OHTANBHON INIOCKOCTH HAapyXy, pPaBHbf ero pacdeTHBIM
rOPH3OHTAJIbHBIM NepeMemeHUgM OT [OCTOSHHBbIX HArpy3okK,
oSt yMeHbIIeHHd BJIHGgHUG 3TUX HepeMemeHUB Ha HHXene -
Xawue orpaxpamimie CTeHOBRbie KOHCTPYKIHH,
2.19. B ofmemM cinyyae ONOpPHbI} KOHTYP BOCIPHHHUM o~
eT cxarTHe C H3rHOOM B OOHOH HJAH [ABYX JI/IOCKOCTHX B 38—
BACHMOCTH OT YC/IOBHH €ro OIKpaHUsA, YCHIHS CxaTH4
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BO3pacTaloT OT yr/IOB INOKPHITHES K LEeHTPy OOpPTOBOI'O 3Ji€—
MeHTa 3a cyeT Iepenayd ¢ MeMOpaHbl HA KOHTYP Kaca —
TeNbLHBIX ycUndi. KpoMe TOro, B ONOpHOM KOHType MOI'yT
BO3HUKATbL KDPyTdllHe MOMEHTbl, B C/y484X 3KCUEHTPHYHO -
ro xpenjeHds MeMOpaHbl K KOHTypy HJ/IH ONUpAHHAL HOKPbI —
TAG TOJIBKO B yriax.

2.20. IlonepeuHoe ceuyeHHe OHOPHOro KOHTypa OIpene-
I9eTCH pacyeToOM MNOKPBLITHE C y4eTOM NOAATAMBOCTH KOH-
Typa, KOTopas XapakTepH3yeTCsd OTHOCHTEIbHBIMH rHapa —

MEeTpaM#® n H Rk

: _}6 — (EA)IC

e Fto (2)

roe (E3)e = (EA). - nsru6uas (B ropusoHTanbHOM
IIOCKOCTH) H NpOAONbHAS XECTKOCTH KOHTypa;, E =& t -
MO y/b YIPYyrNCTH H TOJNUmIHHaA MeM6paHbl; (. - xXapakTep-
Hpifi pasMep miaHa OOOJIOYKH,

YMeHEbIIeHe UBTrHOHOM XeCTKOCTH KOHTyp&a B er'o IJjioC-
KOCTH IIPDUBOOMT K CHUXXEHHIO B HEM BRJIMYHH U3rudamniumx Mo-
MEHTOB KAK B T'OpPU3OHTAJ/IbHOH, TAK U B BepPTHUHK.AJIbHO} N/0C-
KOoCTsaX. lipuyeM cHUKeHHe HU3TUGaANMX MOMEHTOB B HNpOJie-
Te ollepexaeT CHIXEHHUe 3THUX e 3Ha4eHHH B yrJjax KOHTypa,

2.21. KoHTyp pexoMeHayeTCa NpOBepdaThH paCyeToM Ha
NIpoAcibHble yCUllug, H3rHubapliie U KpyTrTduiie MOMEHTHI B
ABYX CeYeHUHAX IO ero AJ/IMHe: B CepefdlHe CTOPOHBI NOKPbI-
THg U B yrJjlax HJIKM MeCTax OKOH4YaHHd BYTOB, pPAacCIOpoK
(n.m. 2.32, 2.33). [lonepeyHoe ceuenHe KOHTypa PEeKOMEeH-
AyeTCHa NoabupaTb IO yCHIHAM B CepedlHe CTOPOHbI MNO-
KpbITHS, C yCHJIeHHeM ero B yrJjax B COOTBETCTBHUHH C BIIIO-
pox yCH/IMH, 34 CYeT ACHOJHUTEe/ILHOI'O apMHDPOBAHK{g  Xe-
J1e300eTOHHOIO KOHTypa MU yCTaHOBKOH HAKI840K AJS Me-..
TalllItieCKOoro KOHTypa,

222. lng MHOronpo/eTHBIX NEKPHLITAN sgaHHf C yK-
pyllHEHHOH CeTKOH KO/IOHH peKOMeHOyeTCH KOHTypHhle ajie-
MEHTBl CMeXHhbIX fduyeeK He OObedHHATL APyl C APYIOM B
npojieTe, 4TO NO3BOAAET HCHNONB30OBATE HOAATAHBOCTBL OIOP-
HO'O KOHTypa ANd CHHXXEeHHd BeJIM4YHH H3rdbammix MOMeH-
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TOB B BEpPTHKAJALHON HNOCKOCTH, llpH aTOM yrabl DOKpPBITHH
CM@)XHEIX g4Y€eK MOXHO OObeJHHATL.

2.23. Bricora ceyeHud OHOPHOrO KOHTypa LpUHAMA —
eTCHd: Opd OHNHpaAHHH Ha CINIOIIHOE OCHOBAHHE IO KOHCTPYK-
THBHBIM CoOOOpaxeHugM, a NpH OINMpaHHH Ha OTAE/BHO CTO-
sgnide ONophbi, B TOM 4YHCJIe PACHOO/IOXEHHble TOIbKO B  yI'—
nax mokpbiTEs (m. 2.18), pacweroM., B mocneaHeM ciayuae
cilegyeT y4YHTHIBATL, YTO KpPpydeHHe KOHTYypPHOro 3JIeMeHTa
Bbi3biBA€T B 3J€MeHTe, HNPUMBEBIKAaKieM K HeMy NeplheHOHK y-
JISSPHO, AOHONHHTE/NbLHble H3rubawmpue MOMEHTBI B BepTH -
KanbHOH IJIOCKOCTH,

OnopHbl#f KOHTyp, IJomaib HNOINEepPeyHOr'0 CeYeHHS KO-
TOPOro noabHpaeTCs pacyeToM IO yCH/IHAM B CepeaxHe
ero gauHnsl (1, 2.21), rge olnpedendlOln UMK IBIFIOTCH CXH—
Malmue yCH/IUs, BO3MOXHO IPOEKTHPOBATL PAa3BUTHIM KaK
B BepTHKAQ/IBLHOM, TaAKk 4 B IOpPHU3OHTAJBHOM HalpapieHUIX.
PaspurTHe ceyeHUd KOHTypa B IOPH3OHTA/NILHOM Halpapie -
HHH BO MHOI'MX Clly4yadx NO3BOJISeT, IIpU COXPAHEHHMH pac -
Xofga MarepyHanop HA KOHTYpP, YMEHbUIMTh HAaIOpPSIXeHUd B
MeM6paHe, TOpPU3OHTa/IbHbIEe NepeMeleHdd KOHTypa.

PaspuTHe CeyeHHd KOHTypa B BEepPTHKA/ILHOM Halpap-
JTIeHUH DPeKOMEeH[yeTCd B Cllyyae ero OIUpaHHd IO 4YeThipeM
yrjlaM HJIM Ha peako pacCho/IOXKeHHbIe KOMOHHBI OPH OTCYT —
CTBHH NOoAKpeIUigiomU4x ¢epM HJ/IHM luOpeHrene.

Ona MeMOpaHHBIX HOKPbITHY BHOBbL CTPOAUIMXCH 3448 -
HHit, cofUupaeMbix Ha yposHe semau (n. 4.5), udpuHa ce-
yeHUg ONOPHOIO KOHTypa HazHayaeTCsd C y4YeTOM pa3dMeposn
OTBepCTUH aOng nponycka KonodHH. llpy atoM ceyesnue C
BLIDE30OM [AOJXHO O6biTh PABHOINPOYHBIM COCHOBHOMY CEHEHHIO
3a cCyeT OOMONHHTEJLHOro apMupopanus (xene3o6eToH HbIH
KOHTyp) U4 Hakaanok (MeTanndyecCKH i KOHTyp).

2.24, llpyu 3HayeHUIX OTHOCUTENBbHOH HUIrUGHOM XeCT-
KOCTH ONOpPHOro KOHTypa, OONbIUIMX,4eM BeJIUYUHBbl, yKasdaH -
Hple B O. 5.14 MeM6paHHag IpojieTHad KOHCTPYKUUH, IPH -
KpenjieHHag [0 BCeMy NepUHMEeTpPy K 3aMKHYTOMY OIIOPHOMY
KOHTypy, obecneydpaeT ero yCTOHYHUBOCTL B  INIOCKOCTH
MeMOpaHbl, YCTOHYUBOCTL B BEPTHKA/BLHOH INIOCKOCTH KOH-

TVPHOI'O 3/JeMeHTa, OoNepToro Ha KOJIOHHDbI, HNDOpepsieTCH
pacyeToM C yd4eTOM yCJ/IOBUM erO ondpaHig H HarpyxeHHd,
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Puc.13. XKeneao6eTOHHbIY OHNOPHBIH KOHTYP

a - COOpHBIH UK MOHOJIHTHLIR 3neMeHT; 6 - c60op-
HO~MOHOJ/IMTHbBIH 3J1eMeHT;, B - COOpHbIH 23JIeMEeHT,;

r - Tpy6o6eTOHHbIA 3/1€MEHT; [ -~ MOHOJAHUTHBbIR
371eMeHT B MEeTAa/JlHM4YeCKOoH onanydbke

2.25. PopMa nomepedyHOro ceyeHds ONOPHOrO KOHTYypA,
BLINOJIHEHHOI'O H3 XeJjie3ob6eToHa, MoxeT O6biTb: NPAMOYI Ollb—

HOA-CIJIOWIHON HNHK NyCTOTE/NOHR, NByTaBPOBOH, KpPpyrio#

(Tpy6o6eTon) (puc.13, a=a).
Ona o6neryeHus COHEOPHBLIX Xene306€TOHHbBIX 3JIeMeH -

TOB OIIOPHOr'0 KOHTypa OHH MOr'yT HMeTb KOphbITOOOpAasHoOe
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CeyeHHe C OOC/eAymHKM 3ado/jlHeHHeM INONOCTH MOHOJHAT -
HbIM 6eTOHOM, C yCTAHOBKOHM HPOAO/IBLHOH apMaTyphl H
3aMKHYThIX XoMyToB ( pHC, 13,6). Bo3aMOXHbBl peumeHUdd KO-
[a OUOPpHbI# KOHTyp OG€TOHHpyeTCd B MeTalllIHYeCKo#l omna-
ny6ke (puc.13,n).

2.28. XenesobeToHHble COEOpPHLIE H COGOPHO-MOHOMAT —
Hble 3JIEMEeHThbl OMNOPHOrO KOHTypa PeKOMEeHAyeTCH HpPpOeKTH-
poBaTh C y4eTOM 3(PPeKTHUBHLIX CIOCOGOB HX H3IOTOBJIeHUd
H MOHTa&xa - H3 yHHQHIHDPOBAHHLIX 3JIEMEHTOB, MOHTHpYyE -
MBbIX C NIpUMeHeHHeM yKpPYHNHHTeAbHOH COOpKH, Hrnede HHe
COOpPHEBEIX 3J/IEMEeHTOB HeoOXOoAHMO yBH&3blBATL C larom
pacIIoO/IOKEeHHBIX IO IlepdMeTpy IOKPLITHE Olop,

2.27. C60opHble 3J€MEHThl OMNOPHOIO KOHTYpPAa MAOMXHBI
YAOB/IETBOPSATEL OO HeCcyme# CHOCOOGHOCTH TpeOCOBaHUIM pac-
yeTa U OLITh nenecoobpa3HbIMH IO (OpMe H pasMepam C
TOYKHA 3PEeHHUS TEXHOJIOrHM HUX H3IrOTOBJICHHS, NIEPEeBO3KH H
MOHTAaxa, B TOM 4YHCJjle C HpUMeHeHHeM VKPYIHUTENBLH O #
COOpPKH MOHTAXHBIX 2/I€MeHTOB Ha CTPOHTEeJIbAO0H mnoimankKe,
[lpy npoekTHpoBaHud COOPHBLIX IJIEMEHTOB ONCGPHOIO KOHTY-
pa OTKJIOHeHHe HX HOMHHAaNbHLIX pasMepoB C/eayeT Ha3Ha-
yaTh cormacHo tpe6topandgM [OCT 13015-75.

Bo3MOXHO IpUMEHSTh KpPylIHOpaszMepHble 3JIeMeHThI
ONOPHOIr0 KOHTypa, H3rorapldpaeMbie Ha CTpPOHTENBLHOH
IO agke, B 60/MbLIENPONEeTHBIX H APYrHX YHHK&NBbHbBIX KOH-
CTPYKIHSX, 4 TaKxXe BO BCeX CAy4asiXx, Korga 3aTO 3KOHO -
MHYECKH NelleCcoobpasHo,

2.28. CThIKM COOpPHEBEIX 3J/IEMEHTOB ONOPHOI'O KOHTypAa
AOIKHEBEI OBITHL pacCCHYHTAHbl H 3alpPOeKTHPOBAHbI Tak, 4TOOLI
OHU MOI'VIM HagexXxHO nepenasaTb OT OQHOrO 3JjIeMeHTa K
APYIrOMYy yCH/IUs, BO3HUKAIIHEe B COEAHHeHHH IIDH MOH -~
T&Ke H B npouecce 3KChjyaTaluHdH, COornaCHo TpebopAaHH -
aMm 1,1.6 ranasbel CHull 2.03.01-84.

2.29. MeTannuyeckyio onajny6Kky MOHOJIHTHOrQ xeje-
300€TOHHOI'O OIIOPHOI'O KOHTypa HJAH KOpbITOoOGpasHble CHOp-
Hble Xej1e300eTOHHbIe 3JIeMEeHTHhl paCCUYHTHIBAIOT Ha yCHIHM
OT MACCHhl y/IOXeHHOro 6eToHa H MOHT&KHBLIX Harpys3ok, C
y4eTOM HX nocneaymomei paboTbl B KayeCTpe 3/IeMeHTAa
CHOCTABHOIO CeyeHHd HA 3KCIlyaTauHoHHble HarpyskH, [lo -
BEDXHOCTH, ColOpHkacamwmyecd C MOHOAHUTHLIM GeToHOM, H
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BLIDYCKH apMaTyphbl AOMXHBI ob6ecneyHBaTh COBMECTHYIO pa-
60Ty yKazaHHBIX 39J/IEMEHTOB H MOHOJIHTHOro 6eToHa.

2.30. BoaMOXHO OHOpHBI# KOHTYP BBINOJIHAThL H3 TPy-
cobetona [ 7,87 B HOKDBITHAX, ONEPThIX IO HepHMETpY
HA CIJIOMHBIE CTEHL! HJJH HMEIOmMEX HAONOJIHUTEJIbLHbIe OO —
Kpel/dioMHEe 3JeMEeHThl B BepPTHKAalbLHOR miockocTH, Ctank-
Hyl0 TpyOy peKOMeHOyeTCH 3alO/IHATh B IIPORKTHOM INOIO-
XKeHUH C OOMOombIO 6eToHoOHacoca 0eTOHOM MAPKH He HHXe
B20, C ofbg3aTelIbEBIM KOHTPOJEeM OOJIHOThl HAIOJIHeHud
6eToHOM BCero cevyeHdsa. B caydae Heo6xogMMOCTH TpPy6O—
6eTOHHBI# OMOPHBIE KOHTYP MOXHO NONOMHHTEILHO apMHpPO-
BaTh.

CTteikH Tpy® peKOMeHAyeTCHd BLIIONHATRL Ha  CBapke
CTBIKOBBIM LIBOM C HCHOJIBL3OBAHHEM IOAKJ/IaaHbIX Kojen,
obecneyApad pPABHOINPOYHOCTh COeJHHEHHS OCHOBHOMY Ce-—
qeHH10,

a)
Puc.14. Merannayec-
KA} OHOpPHBIR KOHTYp
a, 6 - NDpPOKATHBLIA HJIH
CBapHO# 3JIeMEeHT;
B - KopoOuarhnifi crap-
HOB 3JIeMEeHT

0)

2.31. llpu CO-—
XpaHeHHH CymecCTBYyIO -
IMMX CTeH HJH KOJIOHH
PEXOHCTPYyHPYEMOI'O
30aHUa O/19 yMeHblie - 5)
HASI HAarpy3kKH Ha HUX
OT COOCTBEHHOro peca
ONMOPHOI'O KOHTYypA, ero
peKkoMeHOyeTC®  Bbl -
[IOJIHATEL MeTamayec -
kam (puc.14,a-B).Me-
TA/NIMYeCKUE OINOpHKIA
KOHTYDP MeMO6paHHbIX
IIOKPBITHHA MA&JBIX H
CpeldHUX OpoJeTOB BBINOAHAETCHS B BHOe 6alIoK H3 IIPO-—
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KaTHbEIX HJIK CBap-
HLIX OpodgHe i,
Ong nokphiTH i
fonbUIAX IpONe -—
TOB MeTAaljlHdecC-
KUH OIOpPHBIH KOH-
TYypP pPeKOMeHAy -
eTCd BLIOOJHATH
Kopobuaroro ce-
qeHUd H3 JIHCTOB,
YCHJI€EHHBIX 1O -
e peyHbiIMH H
IIDOAOALHBIMHE peb-
paMH 4 pHappar-
MaMHi, obecleyH.-
BAIOIIHMHA MeCT-
HyI0O yCTOHU4YHBOCTE
CTeHOK, HEeH3Me ~
HIeMOCThL IIoNe -
Pe4YHoOro ceyeHugq
H nmepepnayy yCH-
ndi ¢ MeM6paHnl
Ha BCe ceye -
HHUe OIIOPHOIO

kouTypa ( puc.14,8).

-1

2 /

Puc,15. CpapHo#i MOHT@XHBI# CTHIK

MeT&a/llIi4yeCKHX 3/IeMEeHTOB ONOPHOr o
KOHTypa
1 - ¢pesepoBaHHBIE TOpeu C NpPUBAa-

peHHBIM @QiaHueM; 2 - Topell C KPpOM-~
KaMi ,pasfaelieHHbIMY 104 CBapKy

[Ipg GonpmwHx pasMepax HOKDPBLITHY U Cyl[€CTBEHHOH
pa3sHUNe B BeJH4YHHAaAX YyCHJIUH BAOJBL OMNOPHONO KOHTyp&a Me-
Ta/lJIMYeCKHe KopobO4arhble 3JIEMeHTHh! 34BOACKON0O H3roToB -
IeHHd peKOMEeHAyeTCd LpHHEMAaThL C AByMd THIIAaMH I[Iole -
PDEYHOrC cedeHHs (HpPHODOPHBIM H NPONETHBIM), OTAHYAI -
MAMHACS TOMIHHOM JUCTOBR CTeHKH IIpUH COoXpaHeHHUH rada -

PpUTHBIX pasMepos.

MoHTaXHBIH CThIK MeTalNU4YEeCKHX DAEMEHTOB ONOop -
HO'O KOHTypa peKOMEeHOyeTCHd BBINOJHATHL HA BbICOKONPOY -
HpIX Gonrax (QmaHueBhLIM M/IM Ha Hakaankex) MAd  cpap -
HhIM, B mocjiendHeM ciiydyae Ha OOHOM H3 TOpPUOB OTIpa -
BOYHOM MApPKH go/xKeH ObiTh (pe3epoBaHHbId ¢(jaHel, a Ha
ApyromM -~ ¢pesepopadHble KPOMKH, pasfefaHHble IOA CBApKy

(puc. 15).
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Puc.16. Yraoebie ByThbl OCIOPHOIr O
KOHTypa H3 COOpPHBLIX XeJjile30-

6@ TOHHBIX 3JI€eMEeHTOB

1 - MeMOpaHa; 2 ~ KOHTyp;

-~ BYT

Puc,17. Yrnoesle pacnopks omnop-

HOr'o KOHTypa 43 TpybobeToHa

1 - MeM6paHa;, 2 - KOHTYyp;

28

3 - pacnopka

2.32. Conpaxe-
Hie OOpPTOBBIX 3JjI€ -
MEHTOB B yrJiax

peKoMeHAye T=—

CS BHIIOJNHETHL C IOpPH —
MeHeHHeM ByTOB. Pas-
Mep ByTa B IUlaHe
cnepyeT OpHHEMATH
He MeHee 1/10 aonm -
Hbl OHOPHOr'O KOHTYpA,
pacnonarad ByT CHM-
MEeTPHYHO OTHOCHTellh-
HO HeHTpanbHOK oOCH
KOHTYPHOI'O 3n1eMeHTa.
Oyepranue ByTa B
njaHe MOXHO HOpPMHH -
MaTb B BHOe IpAMOYN
JTOMAHONM JIHHUHA HJIH
KPpABOH, IVIABHO CO -
NpaXeHHOHK CO CTOopO-
HaMH ONOpPHOro KOH-
TypaA.

2.33. llpu c6op-
HOM Xeje3o06eTOHHOM
ONUPHOM KOHType yIr—
bl C BYTAMH peKo -
MeHAyeTCHd BbIHOIHSATH
H3 AOOOpPHBIX COOPHEIX
aneMedTon (pac. 16 )
M4 H3 MOHOJIMTHOIrO
Xxejneaoberosa, Brico-
Ta ByTa HOpHHAMAaeTCd
He MeHee TpeTH BEI -
COThbl OHOPHOr'o KOH —
Typa. [lng obecneye -
HAg Oepenay KOH ~
TaAKTHbIX YCHJ/IMH MeXK-

Ay MOHOJNHTHBIM y4acT—



KOM K COOpHBIMH 3/1eMeHTaMH, HAQJIeXHT lIpeayCMATPHBATHL
yCTAHOBKY LIIOHOK, yOOpOB, BEIIYCKOB apMAaTyphl, 3aKiag -

HbIX pgeTtaney 4 T.IH.

llpy MeTanld4eCKOM, CO0OPHOM Xel1e306eTOHHOM HJH
Tpy606eTOHHOM OINOpPHOM KOHType ByThbl MOI'yT ObiTh 3aMe-
HeHwbl pacnopkami (puc., 17).

2.34. [lng npEcoenuHeHHss MeM6paHbl K 60PTOBOMY
a/IeMeHTy KOHTypa pEeKOMeHOyeTCs yCTaHOBKa ONOpPHOro
CTONKKA, Kpeligmerocda Ha CpapkKke K 3akjlalHbiM [eTalsgM
U4 cTalbHOR onanybke xene3obeTOHHOrO KOHTYpa, 19)9° !
K CTalbHOMY omopHoMy koHTypy (puc.18,a,6), [Ipg npo-
€KTHPDOBAHUH HeOOXOOHMO OOpaTHTL OC0OOe BHHMAHHE Ha
aHKepOBKYy 3AakiaAHbIX feTalel H yCdneHde CTeHKHd CTalb-
HOrO Kopo6a B MeCTax yCTaHOBKH CTOJIHEKaA.

Q) p 5)
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Puc,18. Yaen npuMbikaHud MeM6paHbl K ONOp-
HOMY KOHTYPY
a - BHAXJIeCTKy, Ha OIOpHOM CTO/NHKe, 0 - ye-
pe3 NUCTOBYIO OOAKJIAAKY
1 - MeMOpaHa;, 2 - OHNOpPHBI¥ KOHTYP;
3 - OHOpHLIA CTOndK; 4 ~ Hoakjagxa
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AHKepa 3akKki1aaHbIX
geranei xeneaobeTOHHOI'O
ONOPHOI'O KOHTypa pPeKo-
MeHOyeTCd BbINOJIHATh H3
apMarypbl kinacca  A-ll
unu A-Illl puamMerpoM BHe
MeHee 16 MM, llar yC -
TAHOBKM aHKepPOBR HA3HA -
yaeTCd H3 YyCJ/IOBHHL HX
PaBHOIOPOYHOCTH OCHOBHO-

f My CeyeHHI0 MeMO6paHbl, HO
He Gonmee 250 MM. AHke -
pa pexoMeHAyeTCcd AOBO-
OETEh 00 OPOTHBONONOXHOH
OT 3AaK/adHOH aeTand rpa-

HU OIIOPHOI' o KOHTypaA
3 (puc. 19).
2.35. PexomeHayeT-—
cd INIOCKOCTh ONOPHOI'o
Puc.19. Ysen conpaxeHHs CTOJIHKA BLINOIHATHL C MO-—
OHOPHOr'0 CTO/IHKA C Xele- CTOSHHLIM HAKIJOHOM. CO—
300€TOHHBIM ONOPHBIM KOH- !
T yPOM OTBETCTBYIOLIHM CpelHEeMY
1 - KOHTYp;, 2 -~ OIOpHLIA 3Ha4YeHHd10 HAKJIO0HA Kaca -
CTONHK, 3 - aHKep Te/ILHOH K I OBEpPXHOCTH

MeMO6paHHOK OOONOYKH B
MeCTe HpHMBIKAHMYE K KOHTYypPy OO4 MAaKCHMAIbLHON HArpya-
KOHA.,

2.38. OnopHpl#fi CTONHK HEOGXOAAMO HOAKpPEmsSThb Bep-
THKQ/IbHBIMH pebpaMH He pexe yeM uyepe3s 300 Mm, Ton-
INHHY JIACTAa ONOPHOro CTONMKA peKoMeHAyeTCHd HasHayaTh
He MeHee 1,3 TonmmMHBI MeMGpaHbl. lldpHHa CTonMka OpH-
HuiMaeTcad He MeHee 3004400 MM, MOXHO BLIDONHYTHL OPH-
coeqHHeHHe MeMOpaHbl X ONOPHOMY CTOJHKY 4Yepe3 JIUCTO-

By HakK/jiaAKy. B 3TOM Ccinyyae mwHpHHA OMNOPHOrO CTONHKA&
HasHawaeTcd He MeHee 150 MM (puc.18,6).
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OQuopHble KOHCTPYKIDHH

2.37. OnopHbie KOHCTDPYKUHH BOCHPHHUMAIOT BepTH-
K&IbHble YyCHJIHA OT IIOIIepeYHOH Harpy3KH Ha HOOKpbITHE H
FOPH3OHTANbHbIe yCH/IHd, 0fyCl/IOBJI€HHLIE COOTBETCTBYIOMH-
MH IIepeMelneHdgaMU ONOpHOro kKoHrypa. Kpome toro, onop-
Hble KOHCTPYKUHH BOCIPHHHMAIOT IOPU3OHTA/bHLIE HArpya —
KH OT BETpPOBOI'O BO3NEeUCTBHA Ha CTEHOBOe orpaxfaeHHde, a
T&KXe CejCMHYeCKHe BO3AeHCTBHSA NOpH HX HaAJIHYHHU,

BepriaxkanwHble Harpy3kH, IepegaBaeMble Ha OIOp -
Hble KOHCTPYKIHH H dB/glomHeCd BepTHKAaNbLHBIMH COCTAaB —

NAGiOuHMH [eIHBIX YyCHJAHNK B MeMOpaHe, pacrnpenengiorcd
BOOJb NepHMeTpa HepapHoMmepHo (m, 5.15).

2.38. MemMGpaHHble TOKPBLITH PEKOHCTPYyUPyeMbIX O6D-
eKTOB pPEeKOMeHAyeTCd OoIupaTh Ha CyuleCTByIOULHEe KOHCTPYK~
QMM ~TeH KM KOJOHH, of6janalpmMde QOCTATOYHCH HeCyme #
ClIOCOGHOCTBIO, /I I1OCJ/Ie MX yCHJleHMd, Hecymasa cnoco6-
HOCTh CYyMECTBYIOIHX KOHCTPYKHHH NAO/KHA ObITH yAOCTO -
pepeHa COOTBeTCTBYKIIUMHU 0OCIeaoOBAHMAMH H pacyeToM,
[Ilpa HEBO3MOXHOCTH HUCHNO/AL30BAHHA CyLIECTBYKOUWHUX KOH-
CrpyKLUHH IOKpbITHE OIHpalT Ha BHOBb  BO3BOAHMbLIE
ONOpHbIe KOHCTPYKUHH, IIpDH 3TOM pPEKOMEHAyeTCHd HC —
NOoJIL3OBAThH CyLIeCTByWOIIHe CTeHbl B KaAaYeCTBEe Oorpaxpar-
IIUX KOHCTPYKUHH,

2.39. [Ipy onHpaHM4d NOKpPHITHE HA CYIECTBYKOIHE
CTeHbl HX Heo6XOoaMMO HAapaCTHThL HAa BBICOTY, HasHayaeMylo
C y4eTOM CTpe/bl NpORHCa MeMOpPAaHHOrO NOKPhITHY., POHa-
pH H Opyrde BO3BLIAKIIHECHd HaA CymeCTBYIOWHM HOOKpPH! -
TdeM HAACTPOHKH OO/KHbBI OBIThR A€MOHTHPOBAHD! e pen
packKkpyxandpadieM MeMOpaHbl, ONOpHbiii KOHTYp pPeKOMeH -
AyCeTCSs YCTAHaB/IHBATHL Ha CTeHy 4Yepe3 MOHOJIUTHBIA Xeje-
306eTOHHBLIR pacunpegendrennHblit nosc (puc. 20).

BospeneHde HOKpPLITHS HA NPOEKTHOHl OTMETKe MOoXeT
6bITb OCYWIE€CTB/JI€EHO C UCIOIL3OBAHHEM KOPOTKHX CTalb -
HBIX HIH XeJ1e300eTOHHBIX KOJ/IOHH, yCTAaHAB/IHBAaeMbIX Ha

CyuieCTByloiIHe CTeHbl 4Yepe3 paclpenendresibHbIA IOAC HIIH
mnathl (puc., 21).
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2.40, Ilpm
OPOEKTHPOBAHHH
ONOPHBIX KOHCT -
PYKLHEHX HeOOXO -
AAMO IpeayCMaT-
pHBATH Mepo -
IpUgTHS 0O yMEHb-
e H4dI0 BO3OeUCT-—
BHY HA HHX I'OpH-
3O0HTANBHBIX 1€ -
peMeleHdiy 10 -

Puc.20. Onapasde koHTypa Ha Cy-

mecTpylimBae CTeHB] AaTIEBOr0 KOHT ¥
] - KOHTYp; 2 - cTeHa; 3 -~ xejne- pa.
sobeToHHad o6pa3ka; 4 - PTopo - [lpx onupa—

oagacTopag Ipokjaaxa HUK ONOPHOI'O

KOHTypa HenocpeacCT -
BeHHO HAa pacnpefelid.
’ TeJIbHBIY OO4dC  pPeKo —

MeHAyeTCH yCTaHOBKA
MeXAy HHUMH HPOKila -

OOK H3 ¢TopomaacTa
HII4 CTanbHbIX OJIACTHH
3 C rpapiToBOoif CMaskofii
(cM. puc. 20).
KonoHHnl, pacnoo-
JIOXKeHHbIe B LeHTpAalb-

4 HO¥ yacTH CTOpPOH MO~

KPbITHE, PEKOMEHOyeT -

Puc,2]1. Onapasde KoHTypa Ha Cgd NPOKTUPOBATL MAK -
CymecCTBylomie CTEHbl 4Hepel CMMa/ibHO FH6KHMH  H

KOPOTKHE KOIOHHHI 2 0
1l - KOHTYp; 2 - KOIOHHBI; IpH > 100 xecTko

3 - pacimpepenHTenbHas IUIHTA; CoeMHdTbL HX C ONop -
4 - CTeHa HbIM KOHTYPOM H ¢QyH —

naMeHToM, llpy ru6-
KOCTH KOMOHH A < 100 pexoMeHoyeTCs wAapHEDHOE CO—
eqHHeHHe HX C PyHOaAMeHTAaMH H/M 3ameM/eHHe BHH3Yy U
CKONbAdIIad OOOpa B MEeCTe COIpIXeHHUd C KOHTypOM
(puc. 22). B koporkux konoHHax (m, 2.39) pexomeHnnyerT-

Cs YyCTPORCTBO lUIAQpHHpHBIX COeAHHEHH} HX C pacnpegeyju -
Te/lbHbIM NOACOM HJIH IJIMTAMH H OIIOPHbLIM KOHTYDPOM,
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2.41. [Ilpy npo-
eXTUpOBAHUH HEOOXO —
AUMO IpeayCMaTpHBAarh
MeponpHdsaTHa OO0 ofeC—
NeyeHUIO ofmed yCTOH-
YUBOCTH COOPYXEHHS B
lepiog ero MOHTaxa H
3KCIyaTai i, Ans
3TOI'0 peKoMeHayeTrcd
yCTAHOBKA BepPTHKAaIb-
HbIX CBSY3€H MeXAay
KOJIOHHAMZ B CepelH -

Puc.22. Yaena ckonpaguiero ond-—

He Kax/[AOd H3 CTOpPOH paHdg KOHTypa Ha KOJOHHEI
31aHHEY. ] - KOHTYp;, 2 - KOJIOHHA;
PacyeTHas [AJIHHA 3 - pTopolnacToBas IPOKJAAKA;

—~ CTalbpHad IJ1aCTHHKA
KOJOHH NOpHHAMAaEeTCHd C 4

yYeTOM HUX OpPOEKTHBIX 3aKpellleHU# B ¢yHOAMEHTE U OIlOp-—
HOM KOHType. lilpy atToM crnenyer dMeTh BBHAY, 4YTO MeM —
bpasHaa o6osmOo4yka ofeclueydpaeT B YypPOBHEe HOKDPHITHLE XeCT-
KHH OUCK. B pacueTHOH# CxeMe 3akpeliyileHHe KOJIOHH B
OIIOPHOM KOHTYype H3 IJIOCKOCTH CTeH cineayeT HIpPAHUMATD

IapHIPHO-HEIIOABMXHBIM, TAK KaK XeCTKOCTb KOHTypa Ha
Kpy4yeHHe O6hIYHO Majia. 3aKkpellyleHHe KOJMOHH B OIOPHOM

KOHType B INIOCKOCTH CTEH CjlieAyeT INPHHUMATL C Y4Y€TOM
COOTHOUI€EHH] COOTBETCTBYIOMHX H3rHOHBIX XECTKOCTeH KO-
JIOHH ¥ KOHTypa, TakXxe HenoABHXHBIM. B cnyuyae HcCHoOab -
30BaHUSE CKoOnbague# omophl (CM. pUC., 22) KONOHHA HOMX-—
Ha pacCMaTpHBaThCd KAk KOHCOIh, 3ameM/IeHHags B (yH-—
AaMeHTe,

3. MATE PHAJ/lol, TPEBOBAHNW A 10 U3ITrOTOBJIEHHUIO

3.1. lng 43roTroB/ieHHd NpPONETHOH# KOHCTPYKUHM MeM-—
6OpAHHBIX NOKpPbITU{l NMPHMEHHIOTCH CTAaNH yIjie pORKCThIE,
HA3KO/NeripopaHHble, B OCOOBIX Cliy4Yadx HepXxapende CTaw
14, BOLIIYyCKaeMBle B BHAE€ JIHCTOB HJIH DYJAOHOB, OObIYHO
ToamUHOR o 8 MM npH mponetrax Ao 100 M,

Bri6op MarepHana olpepensercd KOHKpPeTHbIMHA
YCAOBHAMH 3KCHjyarendd MeMOpPAHHBIX JTOKPBLITHH, TeX -
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HOJIOMCHH HX H3roTOB/I€HUS H MOHTAXA, 3KOHOMHYECKOH ne-
1€C0o00pasHoCThIO.

Ilpg aToM pexkomMeHOyeTCH:
- cranb Mmapkd BCr3nc, mocrapageMad B JHCTax H

py/loHaX TOMMHHOK A0 6 MM IIO roCT 380-71x, rocT
15523-74%, a Takxe mo TY 14-1-3579-83;

— HH3KonerkpoaHHas cranb mapkn 08I'2C m armoc-
pepocrosikas cranb Mmapku 10XHAII, nmocrasnseMeie B nHuC-
rax # pynoHax TommesEok ao 4 mMm mo I'OCT 17066-80 u B
qEcrax TonmHuHOo# cBhime 4 MM nmo 'OCT 19282-73;

— HA3KOMerupopaHHag Ctaab Mapkd 16[2A®, mocras -
jgemad B py/loHax TOMNMHOR CBbie O MM no TY

14-1-1782-76.

3.2. B 3panMgx ¢ arpecCHpHOi cCpeaoi aooyCKa-
eTrcad MNpHMEeHHATb Hepxapeloméde CTaId: MAapKH 08X18T1
ronmuEot no 2 MM B4 mapkH 12X18H10T Tonmuuo#r  no
4 MM, mocrapageMble B Jaucrax # pyinonax no [OCT

5582-735.

3.3. PacueTHrle CcOnpoTHBAeHUA JHCTOBOMN CTAaNH TOI-
mUHOK 4 MM H Bhile npuHAMAaoTCca cornacHo CHnuIl 1-23-81"
taban. 51. llpg TommuuHax MeHee 4 MM pacCuyeTHBIe COIOPO -
THUBJ/IeHUS CT&/JIHd peKoMeHAyeTCHd HaszHa4YaTb OO TOH  Xxe
Tab/Hne KaxK OJdg JUHCTOBOM CTanH TONMHHOK 4 MM,

3.4. lna mnponeTHO# KOHCTPYKUHH MEeMGDAHHBIX IIO-
KPBITUR HCHOONBL3YIOTCH OONOTHHKI &, CBOPDAYHEBAC -
Mble B py/OHHI, [InMHAa IIOJIOTHUI'A OpHHUMAETCH paBH o #
BCeMy IIpolneTy, WHpHHAa NOAOTHHmA — He Gomee 12 M, or-
padidigyupaeTCcd rabapiToM H BE€COM py/l0OHA, NPOH3BOACTBEHR-
HbIME BO3MOXHOCTIMH 34BOAa-U3roropdTend.

3.5. Pynongrle MOJIOTHHI & TONMHHOK OT 3 MM H
BLIlle H3rOTAap/HBAIOTCH B 3A4BOACKHX yC/IOBHEX U3 OTAellb-—
HBIX JIHCTOB pasMepoM ],5x8 M, ceapHBaeMbix ApPyr ¢ Apy-
'OM BCThIK Ha CHeuHHalbHbIX BbICOKOME@XAHH3HPOBAHHBLIX yC—
tadopkax, CTHKOBbLIE CBapHbie WBh AOMKHB objanarb TOH
XKe HpPOYHOCTBRIO, 4YTO H OCHOBHOR Mertamn. MaroroeneHnne
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OOJIOTHHL TOMUHMHOK MeHee 3 MM ClieayeT NpeayCMAaTpH -
BATh U3  PYJIOHHBIX JI€HT, OOCTap/JIfeMblX MeTaljlyp -
FrEYeCKO# IPOMBIUUVIEHHOCTRIO H COeaHHgeMBIX Apyr C
ApyroM Ha cpapke,

3.8. llpy H3roTop/I€HUH PYNOHHBIX 3Ar OTOBOK-MNONOT -
gum cnepyeTr co6tnwparb tpe6opanug CHull [II-18-75 *IIpa-
BHJIA TIPOU3BOACTBA H IIpMeMKH paBor. MerannHyeckde KOH-
CTPYKUHH", a TakKXe AOOHOJHHTEeJ/IbHble TeXHH4YeCKHe Tpebo -
BAHU4:

a) JOoNyCKaeMble OTKJIOHeHHS OT MNPOeKTHBIX NdHeH# -
HbIX pasMepoB [ONOTHHuia no wHpHHe +}10 MM, mo cTpenke
ca6nepdaHocTH (oTknoHesHe npoponbHo# ocu)+ € /3000,
roe ¢ - anuHA NOMOTHHmA:

6) BbiCOTa BbhIIyydH (XJAONYHOB) Ha INOBEpPXHOCTH
MOMOTHHm A He aomxkHa npepbimarek 0,006 h , roe h -pac-
CTOgHHE MEXAy NPOTHBOMNOJOXHBIMH KpadMH BBLINYy4YUH, KO-
TOopoe He AOMXHO mpeBbimiaTh 1500 MM:

B) CBapKy 3aBOACKMX CTBIKOB CJIAYEeT IIpeayCMAaTpH -
BATh 8BTOMATHYECKOH ABYXCTOpPOHHEel C KOHTPOINEeM IHNPOHY -
KaQUIUMH H31y4YeHHIMH MeCT MNepeCceyeHUs LWBOB U y4yacT -
KOB WIBOB C lpUaHakaMU pnedpekToB:

r) OIpA BLIODOJTHEHHMH MOHTA&XHBIX CO€AHHEHHUH oTiellb-
HbIX OOJIOTHHUIN HAaA BBICOKONPOYHLIX OOJTAax
CTBIKOBbI® WBblI Yy KPOMOK py/Jd0OHA 3ayHmalTCd 3aloMJdmo C
JIUICTOM, a4 CaM#d KpPOMKH o6pabarbiBalOTCHd COIN1aCHO Tpefo-
paudaMm CHull [I-18-75 x croGogHBIM KpOMKaM pacTaHy -
ThiX B3JIEeMeHTOB.

3.7. OnopHelii KOHTYp MeMG6GpAaHHbLIX NOKPbITHH PEeKO -
MeHAyeTCsH INPOeKTHPOBATHL H3 XejieaobeToHa - COHOpPHOro
HIM COOPHO-MOHOJIMTHOrO, BO3MOXHO NpUMeHeHHe Tpyb6o6e-
TOH& U MOHO/HMTHOro XxejneazobteroHa. PexkomeHayeTcs Ipu-
MeHeHHe GeToHa BbiICOKMX Mapox (He Huxe B20 ) u npo-
nonpHOM apmarypb! knacca A-l # phime. PacyeTHble CoO-
OpOTUBJ/IEHAA 4 Apyrde XapakTepUCTHKH 6eToHa M apMaTy -
pbl cneayeT HpuHEMarte Do raase CHull 2.03,01-84,

ilpg coorTBeTCcTBYKWEM 060C-
HOBA&HUH, B KadeCTBEe MarepHala ONOPHOro KOHTypa  BO3-
MOXHO INIpUMeHeHHe MeTajnna.



3.8. KOHCTpyKIIHg KPOBJAH B MeMOGpPAHHbIX HOKPBITHEX
B CONBIUIHHCTBE Cliydaep OpHHAMAETCH TpadduHoHHOR., He-
IHOCpeaACTBEHHO N0 MeMOpaHe, 3aAWHIMEeHHOHK JTaKOKpaCO4YHbl—
Md HNOKpPBLITHEMH OT KOPPO3HMH, YKiaoblBaAeTCd yTeL/IHTellb H
rUApPOM3ONAUUMOHHBIR KoBep. [lng Temnnousongaud¥M NOKPHITH &
pexoMeHayeTCq NOpHMEeHATh Hecropaembie HjIH TPYAHOCrO-
paeMble 3¢pPeKTHBHEBIE TeIJIOU3O/1AUM OHEbIe MaTe pHanbl C
nnorHocTbio ao 200 xr/M (mepauromnacTrof6eToH, MHHE -
pasiopaTHble IJAXThl NOBLIMIEHHOH XECTKOCTH H T.m.), [lep-
CIEXTHBHBIM SB/I9€TCH YCTPOHCTBO KPOBJIH U3 NEHOHNO/IH -
ypeTaHa,

3.9. [lpoTHBOKOpPpPO3HUOHHAH 3amHUTA Ha3zHayaeTcd B
coorpeTcreuu c Tpebopanuamu CHull 2.03.11-85 B 3aBucu-
MOCTH OT CTeleHH arpeCCHBHOCTH HAPYXHOH U BHyTpPEeHHeH
Cpeabl H KOHTAKTa C KpOBe/IbHBIME MarepHajamMH, Ocof6oe
BHUMaHHe cjeayeT ofpaiiaTh HA AHTHKOPPO3HOHHYIO 3auHd-
Ty HDOBepxXxHOCTH MeMOpaH, Ha KOTOpYylO yKjlaaskBaeTCd KpPOB-
nd,d HaX/NECTOYHbIX COeAHHEeHHH MeMOpAaHHBIX NOJOTHHII,

4 , OCHOBHUIE TIOJ/IOXKEHHWA [TO MOHTAXY

4.1. MoHTaX MeMOGpaHHEIX CHCTEeM OCYyIeCTBJISeTCH B
coorsercTBdd Cc rnasame CHull “[Ipasuna npouapoacrTpa H
npieMkd pa6ot”: UI-18-75 “Merannuyeckue KQHCTDPYKHHH"
[II-15-78 "bBeroHHble H Xene300€TOHHble KOHCTPYKHHH MO-—
HonutHnie”, [[1-16-80 "BeroHHble U Xele3006eTOHHbIE KOH —
CTPYKUMH COGOpHble" H C y4yeTOM HacTogmux Pekomerga -
i,

4.2. Cnocofbl MOHT&Xa OIlpenensioTcs Ha OCHOBAHHUH
TeXHUKO-3KOHOMMYECKOro aHaju3a BApPHAHTOB C y4YeTOM
TpeOOBAHHH CHHXEHHHd TPpyAOeMKOCTH H CTOHUMOCTH BO3BE -
AeHHS MNOKpbITHH, COKpAWEeHHd CPOKOB CTPOHTE/NLCTBA, CHA-
KEeHHsl pacxofa MaTrTepdajlop Ha BpeMeHHble KOHCTPYKUHH H
MOHT&KHble MNPHCIOCO6/IeHdd, MAKCHMAIbLHO BO3MOXHOI0
YKPYOHeHHs Ha 3eMJie MOHTAaXHblX 3JIeMeHTOB aAJid CoKpa -
e HHd TPYyAOEeMKHX BepXOJla3HblX paboT, yaAydlleHHS yCli0-
B paboTbl MOHTAXHHKOB H MNOBbLIIEHHA KayeCTBaA MOHTAa-
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XKa, a Takxe C y4YeToOM CpeaCTB M CHOCOOOB TPAHCIOPTH -
poBaHHg, MOHTA&XHOro obopyaoBaHHd, KJIHMMATHYECKHX yC-
HOopU# H T,.HO,

4.3. Cnocof MoHTaxa AonXeH 6bITh pelledH HA CTa-
044 NIPOEKTHPOBAHHA C TeM, 4TOObl B TeXHHYECKOM IMpOeK-
Te KOHCTPYKUHE ObIIH y4YTeHBl MOHTAaXHble TpebGOopBaHHS,

Pa6oTbhl N0 MOHT&Ky MOI'yT NpPOH3BOAHUTBLCH TOJNBKO
Ha OCHOBAHHH YTBEepPXAEHHOro IpoekKkTa NPOHU3BOACTBA MOH-
TaXKHBIX padoTr C ob6ga3aTe/iLEbIM pasfejoM Mo TeX HHKe
fe30naCHOCTH.

4.4, MoHTax MeMOpaHHBIX HOKPBHITHY PEKOHCTpPyHpye-
MbIX OOBEKTOB NPOUM3BOUUTCH HAa [IPOEKTHOH OTMETKe LOoC -
Jie BLINOJHEeHA OMNOPHBIX KOHCTPYKUEH, OO KOTOPBIM MOH -
THpyeTCd KOHTYyp, & 3areM lIpoJleTHad 4YaCTh KOHCTDPYKUHH,

[IponeTHyl0 KOHCTPYKUHIO PEKOMEHAyeTCH MOHTHPO -~
BaTbh paACKaTKOHi TOJOTHHI MeMOpaHbl AJIHHOK H& M[OpoJieT
0O JIeHTOYHBIM HOOAMOCTSM, yCTAHABIHB&EMbLIM Ha Cy -
gmiecCTByionee MNOKpbhITHE, HIH HABECHBIM COOCO60OM OO CH -
creMe IOpeapapHTeILHO CMOHTHUPOBAHHBIX MOHTAa X H bl X
snemMenTop (”mocrens”), Gea 3arpy3kd CymecCTB yIOmHX
KOHCTPYKIHMHA IIOKPBITHH,

[locne xpenneHug MeMOpaHbl K KOHTypy [HPOU3BOAHUT-
CH paCKpyxajupaHde ODOAMOCTEeH, IpPH HX Ha/HYHU, U pas -
6opka  KOHCTPYKUHMH CcTaporo HNOKphbiTddg. OCHOBHbLIE IIpe-
HMyimecCTBaA yKa3aHHoro Meroga npou3BoactrsBa paborT - OT-
CyTCTBHE H/IH COKpameHHe A0 MHHHMyMa OCTAHOBOK [pPOH3-—
BOACTBEHHOIO IIipouecca.

BoaMoOXHO COOpKYy MeMOpaHHBIX MNOKPBITHH OCylecT -
BJIATh HA 3eMJjie Ha CcBOOOAHOH ouanke, C ONOCheAYIOLHM
IoapbeMOM B HAOABHXKOM B IIPOKTHOE HOOJIOXeHHUe,

4.5, MoaTax MeMGpPaHHBIX HOOKPBITHH BHOBL CTpPOH—
(MHXCH 3A8HHHE PEKOMEHAyeTCs OCymleCTBAATb Ha OpOoeKTHOH
OTMETKEe HAaBeCHBIM CIHOCOO0OM OO CUCTEeMe 3IJIeMEeHTOB "Ho-
cTend” HIH Ha ypopHe 3eMH Ha CIJIAaHHPOBAHHON mjIOuajl-
Ke C NoChnedylomHdM OOABEMOM HA HpPOEKTHYIO OTMeTKYy C
NOMOImMBIO NOLL2MHUKOB, AOMKPATOB, IOABEMHBIX MAayT H
T,II.

4.6. llepen MOHT@KOM IOPONETHON KOHCTPYKHHMH HPO-
M3BOOUTCH reofesdddyeckKad CreMKa OHOPHOroO KOHTypa C
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NpoBepKO# COOTBETCTBHS (AKTHYECKHX H HOPOEKTHBIX pa3-
MEpPOB H OTMETOK, 4 Takxe IOpAaBUJILHOCTH yCTAHOBKH 3a-
KJanHBIX AeTanei Mg KpeljleHUd HanpapiadIomHx "mocTenn”
H MeMOpaHhl,

4.7, BpeMeHHble JIeHTOYHBIe NOAMOCTH DPEKOMeHAyeT -
Cg yCTaHaBIHBATBL BNONbL HANpAB/eHHS pacxaTrkd MeMOpaH-
HbiX OOJIOTHHI LaroM okono 6 M. lllar nomepeuyHrnix 6anok
npiHuMaeTcd He 6Gonee 3 M. MOHTaxHy0O NOBEPXHOCTh NOO-
MOCTe# pexoMeHAyeTCSH BBLIIONHATL INOpH3eHTAanbHOM. Pacno-
JIOXXeHHe CTOeK BpeMeHHBbIX HOAMOCTeH’ ClieaAyeT yBA3bIBATh
C pAacHolloXeHHUEeM CYIIEeCTBYIOIHX KOHCTDPYKHHH - KOJOHH,
bepM, Ganok. CTOlKkH NpPOEKTHPYITCH C y4Y€TOM INOC/EAYIO—
Iero packKkpyxalvpaHdgd BpeMEeHHEX IoAMOCTeH TeneCKONHA-
YeCKHMH HJIH pas3aBaxHbIMEH, llpuw ucnonbzobaHuH BpeMeH -
HpIX IOOAMOCTEeH MOHTax MeMOpaHHOI'O IIOKPRITHS caeayeT
OpPOM3BOAUTL B JIETHHR NepAOQ BpPeMeHH C obgsaTrelbHOMR
Np BEePKOR HeCymeidl COOCOOHOCTH CymeCTBYIONHX KOHCTDVK-
IIM# TOKPBITHH Ha MOHTAaXHble HarpyskH,

4.8, MoHTaxX “nocrtend” peKOMeHAyeTCSs BLIIOIHATE
6nOKaMH, BK/JAIOYAKIMHAMHE K&Kk MHHEMYyM OAHYy Ilapy Halpap-—
IAI0IKAX OJAXHOIO Ha HepexpbiBaeMbiid NpoOJIeT H, PACHONO
XKeHHble MeXAy HHMH, IomnepedHbie 3jleMeHThl., DBnok C
HalpapngOIEMA K3 rHOKHX 23JIeMEeHTOB PEeKOMEeHAyeTCHd CO—
6uparp Ha POBHOH CHNNAHUHPOBAHHON OO aake Ha ypOBHe
3eMJIM C NOCIeAyIomHM HOABEMOM Ha HPOEKTHYI OTMEeTKY
nojucnacTamMi, netenxkaMH, TpaBepCcaMH HIH TpapepCaMU-—
pac UopK aMH,

liocne ycraHoBkH 6/IOKOB IpoeMbl MEXAy HHUMH 3amlof-
HAXOTCH IonepeYHbIMH 3JjleMeHTAaMH, KOTOphie pEeKOMeHOyeT-—
Cg INOOHHUMATBL BMeEeCTe C 6JIOKAaMi,

MouTax *"mnocrenu”, olipegensiomel HadvalbHyl (OpMy
[IOBEPXHOCTE MeMOpAaHHOH OOO/IO4YKH, 3aBepuaeTCsd BLIBED —
KO ee reoOMeTpHH H OKOHYATEJBLHBIM KpeIlllleHHeM K KOH -
Typy. PPerynupoBky mNoBepxHOCTH MOHT&XHOH CEeTKH pPeKO -
MeHAyeTCHd IIpOM3BOAHTE 3a CUYEeT NOATHXKH K yHopaM  Ha
KOHType XBOCTOBHUKOB, KOTOPBIMM 3aKaH4YHBAITCH HAaIpap -
ndomue,

B oTaenpHBIX Clydyagx MOHTaX YHOCTerd” BO3MOX~—
HO BDLIIONHSTH NO3JIEMEeHTHO.
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4.9. Packarky CBepHyThbiXx B pYyJIOH Ha CUenudanbHblH
fapabtad HOJOTHUI MeMOpaHH [0 CMOHTHPOBAHHOi H Bbipe-
peHAHOli MOHTa&xXHO# “nocrtenud” HAHM ODOAMOCTAM INPOU3BOOLAT
c nomombl ne6enok. CraHok C 6apabaHoM yCTAaHAaB/IHUBaeT—
cd Ha OUNOpPHOM KOHType HJIH 3eM/ie 3a lpeaellaMd Coopy -
XeHusg., B nocneaoHeMm ciydyae HaA OOHOPHHY KOHTYD  pPEKO -
MeHAyeTCs yCTaHap/UBAThL HOpHCHOOCO6eHde B BHAe Bpaua-
Iome fcd KaTyWKU [Jid IVIaBHOro meperu6a NONOTHHm A& MeM-
OpaHbl IpH ero BRITANHBAHHYA HAa NOKpPHITHE,
Lng toro, 4rof6bi B JUCTE He BO3HUKA&IU IVIAaCTUYECKHE [e-—
dopManudu, auamerp 6apadtadHa 4 KaTywWwkKH crneayer Ha3Ha -
yaTb B 34BHCHMOCTH OT TOJNUHHBI MeMOpaHbl IO QopMylie

Et
D > ’
T
rne E u t Mmonyns yopyrocTd u TomuuEa mMem6pansl,
G.. - Ipeaen TeKyueCTH MaTepHana MeMGpaHkI,

4.10. Ilocne yknangku HOOTHUIIA B HPOEKTHOE OO —
XeHHe, OOHa H3 ero KOPOTKHX CTOpPOH AONMNHA KPEeNUThCH
K KOHTypy HOCTOSHHBIMH CcoefuHeHdaMH, [IpononwHrle kKpom-
K4 HOONOTHHIIA MeMOpaHbl, B Clyi&e MOHTAaXAa HOKPBITHA IO
"nocTena’, cnegyetT BpPeMeHHO KpeNUThb K HANpAap/gIOniUM C
NOMOINBIO KiAgMMep, yCTAaHAapllHBaeMbIX WIaroM He  MeHee
6 M, Uig OpefoTppaleHdd BhiX/O0IIa HJIH CphbiBa [OMOTHHIIA
noa aedcreueM BeTpPoBO# HarpyaskH, llepean TeM kak za -
KPelIUTh K KOHTYPy BTOPOM KOHell HOO/MOTHHIma MeMOpaHbl,
peKkoOMeHAyeTCHd ero InpeapapHTe/llIbHO HardHyTb, Ha yCUud,
BLI3bIBAKOUAE B JIHCTE! HanpsixkeHdda nopaaka 15-25 Mlla
(150-250 kr/cwm ) /IS BBIIPAaBJIEHUS NHUCTA OT NHOIBUB -—
HIAXCH BO BpeMsd YyKiadKH IOJOTHHI XJIOHNyHOB H ofecIle -
YyeHHd COBMECTHOH paboTbl MeMOpaHbl C 3JeMeHTaMHd "Io -
crenud”. llpenpapurtenbHoe HarskeHHe HOAOTHHI MeMGpaHb
MOMHO BBIINOMHATE C [NOMOMBIO MOPU3OHTAINBHO PACIONOXEH-
HbIX AOMKPATOB HIH (QOPKOHPOB.

4.11. llpy MoHTaxe nNpoJdeTHOH uHACTH IIOKpPLITHE 6€3
HCIONL3OBaHug NnoaoMoOCTel ChaeAyeT y4dHTbiBATb, HTO B KOH-
Type, eume He CBA34aHHOM CINIOWHOM MeMOpaHoOH, MOI'yT BC
BJleMs MOHTaXa BO3HHKATHL 3HAYHUTE]IbHble H3rUHOAaKimue MO—
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MEeHThl, IpeBhluialon e COOTBeTCTBYIOUIHE BEJHYUHLI OT 3K-
ClyyaTanMoHHEIX Harpysok (m, 5.22).

4.12. Cnoco6 CH0pkH MeMGpaHHEIX 06O/IOYeK Ha ypOB—
He 3eMJIH peKoMeHAayeTCd AJd MOHTA&XAa IOKPLITHH pPEeKOH -
CTPYHPYyeMBIX 30aHHR C pasMepaMH B IUJ1aHe MeHee 24x24 M
Korga yc/AOBHSI CTPOUTE/ILHOH /IO A0KH HO3BONAIT HOPOH3~
BOAUTHL COOPKY HNOKPEITHA pddoM CO 3QaHHeM, C Nocneaylo-
IIAM HOABEMOM ero KpaHoM B IpOoeKTHoe nonoxeHue, CHop-
Ka NOKPBITHH BHOBL CTPOHdUIHXCHd 30aHHH H&A& ypoOBHe 3eM/H
OCyiieCTBJAgeTCd B Opepenax rataputop 3aaddg. llponmer -
Hyl0 KOHCTPYKUHIO peKoMeHayeTCd cobHpaTh H3 OTAeJ/IbHBIX
NOJIOTHHALI Ha& CIVIAHHPOBAHHOM OJioIlankKe HAH ClelHanbHbIX
creHpax,

C unennio ofneryeHus Beca NOAHHMAEMOI'O HOKPLITHS
pekOMeHAyeTCS MOHONHUTHBIR Xej1e300eTOHHBI# ONOPHLI# KOB-
Typ BBINONHATE C XECTKOH apMAaTypoH, paCCHYHATAaHHOH Ha
BCe MOHTAaxXHble Harpy3kKd, C nochnenyloimdM o6eTOHHpOBA -
HU¢M KOHTYp& Ha OpoeKTHOUM oTMeTke. C aTol Xe mneaplo
MO)KeT ObITh HCHOJAB3OBAH AONOJHHTEJILHBIA OHNOPHBIH KOH-
Typ, BOCHPDHHHUMAIOILIMUA MOHTA&KHbBIE HaArpy3kKkH, C HOCJ/Iefyio-
UMM BKJIIOYeHHeM ero B paboTy paHee CMOHTHPOBAHHOI'O
OCHOBHOro kapkaca (KOJOHH M KOHTypa), HJH MeTaliayec—
KHY# KOHTYp.

4.13. CoenuHeHHa Ha MOHTAaxXe OTAEJbHBIX OOJOTHUIN
Apyr C OAPYroM M K ONOPHOMY KOHTYPY BLIIOJHAKITCH CO-
ranaciHo Oo. 2.10. llpd MoHTaxe MeMOpPAHHOI'O HOKPBITHA IO
npeapapdTenbHO HapelIeHHbIM 3aneMeHTaM "noctenud”, CoO -
en.dHeHdd IOJMOTHHL APyl C APYIrOM peXxoOMeHAyeTCd BbIIO/-
HAThL NOCNEe YyKJIaAKd H BPEeMEHHOr'o saKkpellleHHA BCeX IIO-
JIOTHHI B HNPOEKTHOM IMOJIOXEHHH,

4.14. llpu cpapke nonoTHHW MeMGpaHbl PeKOMEHAy -
eTCHd NPUMEeHATh aBTOMATHYECKYIO CBAPKYy C MHHHMAJbHbIM
KONIH4YeCTBOM CBAPHLIX WBOB, BBIIOJHAEeMBIX H& MOHTAaxe,
[IlpuMeHdgeMble NIpd CpapKke MAaTepUanbl ROMKHbI OTBEYAaAThH
tpe6opaunuaM CHull [I-18-75 u coorpercTByiOmIHX CTaH -
JapToB.

4.15. [lpy coenuHeHUH MNOAOTHHU| HA BBICOKOIPOYHBIX
bonrax oOTpepcTHd noa 60AThl PEKOMEHAYeTCSs CBepIUTb IO
MeCTy C HCHNO/Nb30OBa&HHEeM Clleld &IbHbIX OPHUCHOCOOEeHHH H
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ycrpoticts. [lepen mocTaHoBkO# GOATOB NOBEPXHOCTH MEM-
6padbl U HaOopapigOUHAX 3JEeMeHTOB Hax/leCTOYHOro Coe[H -
HeHHg HeoOXOAHMO O4YHIATBL OT I'pA3H H ocTapluefica nocje
CBep/leHHS MeXAy JHCTaMH CTPYXKH,

5., PEKOMEHOALIMHU 1O PACHETY

OCHOBMHLBE NOJOXEeHHSd

5.1, Pacuer MeMOGpaHHbIX KOHCTPYKLUHI  IPOU3BOAAT
cornacHo riap CHull 0-23-81" “CranbHbie KOHCTPYKU MK ",
CHull 2.03.01 -84 "BeToOHHEBIEe H Xene3ob6eTOHHbIe KOHCTPVK —
NAKY H HacTodmMx PekoMeHpauui and AByX IIpenelbHbIX
COCTOdHHA:

a) 1o HeCymel CHOCO6HOCTH MM IO NDPOYHOCTH M yC—
TORYUBOCTH

6) IO SKCHIyaTAuMOHHON NPUrOAHOCTH, UMed B BHAY
Opeae/ibHble NepeMeneHud, HexenarelbHble MEeCTHble HO-
BpexaeHHd, xoneGaHudg H T.II,

5.2. Pacyer mMeMOpaHHBIX KOHCTPYKUH} CliefyeT IpO-
H3BOOHTH, K&K IPAaBM/IO, A/ BCeX BO3[eHUCTBHY HA  KOH-

CTPYKUHIO MM €e 3JIeMEeHThl B Ipouecce BO3BEACHHS %
aKCO/yaTaudH, OpdYyeM pacyeTHble CXeMbl M Harpy3KH 40—
KHbl OTBEYATb [PUHATBIM KOHCTPYKTHBHBIM pelieHHIM U

BO3AeHCTBHAM 08 KaXAoOH CTaidu,

5.3. [lpy pacyere MeMOpPaHHBIX KOHCTPYKLUHHE 34 OC -
HOBHbl€ HCKOMble BEJMYHMHB NPHHUMAIOTCA HOpMaibHble G,
Gy H KacaTennHbie U  HaOp9XeHUH 4 nOepeMemeHds
Npo/eTHOH KOHCTpyKuHud, uarubammuae Mg, M!J U KPpyTH -
e MKp MOMEHTbI, HNpOAO/NbHble ycunds N, , monepeuHeie
cunbl Q,, 4 nepemewmeHds Wy, OMNOPHOro KOHTypa OT
CUAOBBIX H TeMIlepaTypHhX BO34eHCTBHH, onpepnegeMble
MeTodaMHd TeOpHH ynpyroctd Ha OCHOBEe ypapHeHHH D&BHO-
BeCUd H COBMECTHOCTH OeQOpMalHdil, reOMeTpHyeCKUX H 17)

3H4YeCKHX YypaBHEHH¥ C y4yeTOM I'paHA4YHBIX yCIOBHH.

5.4, B ocHOBy pacuera MeMOpaHHBIX  KOHCTPYKUUH
MOXeT 6bITh NOJOXEeHa Teophd O0e3MOMEeHTHBIX IJIACTHHOK
U4 06O/IOYeK C y4eTOM reoMeTpH4YeCKOH M ¢pH3H4YeCKOH He-
JIMHEe IHOCTH, TAK KAaK HMX HalpfaXeHHOe COCTOfHHe olnpene -
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ASCGTCY B OCHOBHOM LE€NHbBIMA HaOpgXKeHUSgMH, BBHAY BeChb —
Ma Malo# XeCTKOCTH MeM6paHbl Ha H3ru6, OnHako B MeC-
Te NpHMBLIKaHidigd MeMOpaHbl K KOHTYPY BO3MOXHO BO3HHK -
HOBeHHe OBICTpPO 3aryXxawmero MOMEHTHOrO HalpdaXeHHOI o
COCTOSHHKA,

5.5. Bri6op MeToaa pacuyeTa onpepnendeTcd crandel
npoekTHpoBaHud. [And o60CHOBAHUA TEeXHUYECKHX pelmeHn# H
BAPHAHTOB KOHCTPYKIUHHA, a Takxe Ha mneppoi ctTaaHH pabdo-
yero NpoeKTHUpPOBAHHS peKOMEeHOyeTCs HCHonb30BAThL, MNpH-
BeneHHylo B O.u. 5.10+5.22 npubauxeHHyl0 MeTOOHKYy, dpop-
MyJbi B Ipaddkd 019 OpeaBapHTe/IbHOMO onpeaesieHHd yCH-
JHA H NepeMenmeHHHd B OCHOBHBIX 3JIeMeHTAax KOHCTpPYKIHH
HOKPHITHL,

5.8. Ycunug 4 mepeMemeHud Ha cragld paBGoyero mpo-
€eXTHPOBAHHUA CJjleAyeT OIpefe/iiTh C HCIONb3OBAHHEM 4YHC —
NeilHbIX MEeTOOOB pacyeTa Ha 9BM, nmospongiomidMHd ydeCTh
pasjMyHbLle BUAbl 3arpyXeHHd I[OKPBITHLE, BK/l4Yad TeMIlle -
parypHble BO3ae HCTBHHA, KOHCTPYKTHBHBIE OCOOEHHOCTH 060-

nouek (reoMeTpHIO NOBEPXHOCTH, HAYAJLHYIO CTpejy OpoO-
BUCA, DepeMeHHyIo TOMmEHYy MeMOpaHbl, HajlH4YHe 3JIeMeH -

TOB IOAKpel/IeHAd, OpOeMOB, BYTOB B yIriax OIOKPELITH A ,
MeCTHoe H3MeHeHHe XEeCTKOCTH KOHTypa 3a cyeT o6paso —
BAHHS TpPEIHH B CEeYEeHHH XeJjIe300eTOHHOro OINOpPHOro KOH-
Typa # T.O.). PacueT MeMGpaHHHIX KOHCTDYKUHH ClleayeT
BLIDOJIHATL K&K eJHHOH IPOCTPAHCTBEHHOHM CHCTEMBEBl C y4e-
TOM IpPOAOABLHOH, M3rdHOHOH M KPYTH/IBHOM XeCTKOCTeIi
OlIOPHOr'0 KOHTypa, CB43M KOHTypa C IOoAdePXHEBAalomEMHA
OIIODHBIMH KOHCTPYKUHAMH, SKCUEHTPHUHCHTETOB MEXAy JH-
HAe i XpeljleHHd MeMOpaHbl X OMNOPHOMY XKOHTypy H ero
HeUTDAIILHOH OCBI0O KaK N0 BEepPTUK&JH,TaK 4 IO IOPH3OH -
Talnd, Bribop MeToda paboyero pacyetra € HCIHOIbL3OBA -
HieM O9BM cnepoyer mpomoadTh ¢ yveToM n.m,5.23 + 5.33
HacTogmux PexkoMeHpaaud .

5.7. PacyeT MeMOpaHHBLIX HOKPLITHH C OpHMeHeHHeM
SBM pekoMeHAyeTCd BBIOOMHATL C y4YeTOM Heylpyrux ae-
bopManUdll XxenesobeTOHHOroO Hja¥d CTAaJbHOr0O ONOPHOI'O KOH-
Typa, Pacyer nponeTHON KOHCTpYKNHUU ClefyeT BbIOONHATH
B npepenax ylpyrof paboTel mMarepuana mMeMOpaHbl, Yyer
He ynpyrux paegpopmauMii mMmeMOpaHbl BO3MOXEH MpHd yCJ/IOBHH
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obcCleyYe HUYg ee HaOeXHOoN OONIOBPeMEeHHOH AHTHKOPPO3H -
OHHOHN 3amHdThli, HCKJ/JIOYEHHd XJ/IOIYyHOB Ha HOBEpPXHOCTH
MeMOpaHbl H,COOTBETCTBEHHO, HEepPABHOMEPHOI'O €e BKJloYe-
HdsT B paboTy, & Takxe INpH yClOBHH paGoOThbl KOHCTPYKUHH
Ha HOpMATHBHbie HAarpy3KH B ylIpyroil cragpuu, B  aTix
clay4Jyadx pacuyeT CHCTeMbl HeOOXOAMMO BBIIOJIHATE C y4ye -
TOM QPH3UYECKOH# HeJIMHe HHOCTH,

5.8. Pacyer Ha NpoYHOCTH NPOJETHON 4YacTH MEe M-
OpaHHOrO0 HOOKPHITHH, Haxoaguerocg B ABYXOCHOM Halpd -
XeHHOM COCTOSHHH, Clae[yeT BBIIOIHATL IO QOopMyne

2 . 2
G, -6,6, +6, < R ¥ (3)

HJjIH 61 QRHXC :

rage G, H 62-—- rjaBHble HOPMAJIbHble HAIPIXEHHS B
MeMm6paHe, Ry -~ pacyerHoe comporuBreHue MaTepHana
MeMm6palsl, . -~ KOsppunHeHT yC/nOBUH pabGoThl,

5.9. Pacyer MeM6paHHBIX KOHCTPYKUHHA Ha [OUHAMH-
yeCKHe H HNHUKIA4YeCKHe BO3AedCTBHA CledyeT MNPOBOAHTL B
COOTBEeTCTBHMH C ykasaHMgMd raapbl § CHull 0-23-81" =&
COOTBETCTBYIOMHUX PYKOBOACTE.

[l pubnuxedaHas MeToOaMKAaA pacyerTa

PacyeT MeMOpAaHHEIX HOKPLITAH 6e3 yyeTa

HOAAaTJAUBOCTH KOHTypa

5.10. llpupeneHHble HHUXEe POpPMylIbl DPEKOMEHAYIOTCH
7151 HepBOHAYAJNBHOH OLHEeHKH HalipgXeHHO-A1epOpMUPOBAHHO-
ro COCTO9HHL HOKPBITHA, B 4YaACTHOCTH, A4 HasHaYye HHU g
TOJAUMAHBl MeMOpAaHbl, a4 TaxXxe NpeaBapUTel/lbHBIX pacyeToB
CpeaHHX d4YeeK MHOrOIpPOJIeTHbIX MeMOpaHHBIX HOKPBLITUH, B
ciiyyae OO0bLeAHMHEeHHOro KOHTYPHOr'o 3ajeMeHTa A CMEeXHEKX
f4eeK.

5.11. Ana neppohayanbHO IJIOCKHX KBAOPATHBIX MeM-
Hpad CO CTOPOHOH pAaABHOE 2 &, HarpymeiHbIX paBHOMEPHO
pacipeieneHHOol HArpyaKkoi CL Npll HecMeln aeMblX KPOM-—
Kax, lepeMemeHnsg 1 yCH/IHg PeKOMEeHAyeTCd OIpeae/nsiThb 10
cneaylomuM dopmynam /[ 9 7.
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[Iporu6 B nHeHTpe MeMOGpaHbl

3 (l/u_‘f
W .-.-.0,7214\/-]?—- , (4)

rope Eu t - MOAy/lb YIPYrOCTH H TOJUEHA MeM6paHhi,
HanpskeHus B nedTpe MeMOpaHB!

3/ ¢2d*E
t% )

MakcHimMmanbHoe HOpMAalbHOE Halpsg)xeHHe B MeMGpaHe
(B MeCcTe HNpEMBLIKAHHS K CepeadHE OIOPHOrO KOHTypa)

(5)

6, =G, = 0,432

x J

> ‘lmf’fE (8)
n .

&, =0,503

Pacnpenenenue Hampaxesuff O _ H 63 B MeM~
OpadHe OO OCAM CHMMETpHH U B MeCTe NPHMBbKAHHY K KOH-
Typy, @ TaKxe rIJapHblX HaOpsxeHuik O, H &, rmo
auaroHangM MeMOpaHBl NpHEBeAeHBl Ha puc, 23.

Maru6amomde MOMEHThl B OPU3OHTAIBLHOH WIOCKOCTH
KOHTypaAa:

3
B OpofneTe Mirx =0,076 o Y q,z (12 Et . (7)
3
z«‘F_- 2 |
Ha olope M2$'0,132 Q. q(‘z' a Et .

YCHUNIUA CXAaTHd B KOHType

3
Ne =032y q?a’Et . (8)

[lpg ondpaHUd MeMOGpPAHHOr 0 HOKPLITHY Ha KOJOHHBI
TONbLKO B yriaax, Haruabaiouniie MOMEHTHl B BePTHKAaILHOH
MIOCKOCTH KOHTYyP& OlpefesioTCsd No CAeAyIWHUM PopMYy -
am;

a) B ciyyae 3ameMneHHss KOHTypa B yrjlax B Bep-
THKanbHO#t mnockocTH ( MHOrompo/ieTHble 3QaHUS) H3ruGa—
I0d1He MOMEHThI B IipojleTe H Ha ONOpPe pAaBHBLI:

M =0,12 q/a?', M = (0,205 c,,u,3

Ly 2y (9)

?

14



2 Zp 2 2]
31§ 0EF q a°E
G”*2=X;.z\l ’ 6=, T g7

Puc.23. Omiopbl paclnpeneleHds HOPM&IbHbIX Ha-—
npaXxKeHut 6, OO ocaM CHMMeTpHd X,y H

BAO/b ONOPHOI'O KOHTypa H TI'IABHLIX HAaNpgaXe-
HUlE G4 6 G, DO auaroHangM MeMOpadbl  C

HeneboOpMHEpyeMbIM KOHT ypOM

6) B ciyuae OTAENBLHO CTOSWHX 3AA&HH) M3rHbammue
MOMEHTBEl B KOHTypEe PaBHHI:
= 0. (10)

My = 032500, M,,

5.12. lng meppoHaya/pHO MJIOCKHX NPIMOYI ONbLHAIX
MeM6pal CO CTOpPOHAMM, pABHBIMH 20 H £ b . Harpy -
XOHHBEIX paABHOMEpPHO paclpefelleHHOHN Harpy3KoH C,, , OpH
HeCMellAeMbIX KPOMKAX INepeMeleHHd H yCU/IHg PeXOMEeH-
AyeTcd onpefensTs 0o caeaylowuM popmynam /[ 18 7.

[Iporu6 B ueHTpe MeMOpAHK
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3 !
-3 9b
W ? Et (11)

Hanopgxesuga B MeMOpaHe

3/ o2B*E
60‘511:.‘3&,1 q(t'z. ? (12)

rae 7 v P, Py -

YHCIOBble KOahHIHEHTh!, OPH-
BeeHHhle B Tabn.l, B 3aBH~
CUMOCTH OT COOTHOIIeHHASHA
CTOpOH MeM6paHbl, Pacnono-
XKEeHHe TOYeK Ha MeMbpaHe,
Q1A KOTOpPhIX ONpefe;gioTCd

Puc.24. Mnan pacmonoxe- Y= 12, HPUBEASHO Ha
HAS XAapaKTepHbIX TOo4YekK pac. 24.
oJig olpe[leleHug YCHAHMK YCHINIHA CXAaTHd B KOH-—
B NpAMOYrOJbLHOM IO~ Type:
KpbITHH
a) nnuHHBIE CTOPOHEI
3
s 20°EL (13)
Nea =PrabV g b ?
6) KOPOTKHME CTOPOHbI
3
— %P2
Nee = Pen BV g*b EL . (14)

5.13. Ang xeaapaTHeXx MeM6paH C HadalbHOH CTpe-
no# nposuca,sHe npepbimamme 1/1000, HarpyKeHHbIX pap-
HOMEpHO pacupejejleHHOR Harpys3kKoOH q, , IpH HecMema ~
eMbIX KPOMKAax INepeMeHnieHHd H yCHIME peKOoMeHayeTcCd Ol
penengaTh IO CileAylomHMM GOpMYy1IaM:

oporu6 B HeHTpe MeMOpaHhbl

/ K
3 Q
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Halpa)XeHHd B LHeHTpe mMeMOpaHhl

3/ 20*E
60&:6‘3:@:[ %tq- _ (16)

MakcuManbHoe HalpsxeHde B MeMbGpade (B  MecTe
OpMMbIKAHAS K CepefdHe OIIOPHOro KOHTypa)

3/ ¢*a*E .
©, =¥\, — 12 (17)

PacnopeneneHnue HalnpsXeHH# B MeMOpaHe AaHaJOrHyHO

smopaM, [pUBeAeHHHIM Ha pHC, 23.
HMarub6aomee MOMEHTHI B NOPH3OHTAIbHOHR IJIOCKOCTH

ODOPHOIr O KOHTypAa:

3

B nponetre M, . =P1CLQ.V Cl,Q'EI.ZE'I: . (18)
3

Ha onope sz':PzG,zv CLQ' U.,ZE‘E N

YCHIIAG CXAaTHd B KOHType:

3

B IpojieTe J[“c_ =?3CLV (LQ'CLzE't . (19)
3

Ha omope ‘NZK.":.F’LIG‘V (]/'2' G.zEt .

ucnopble kKoapduuHeHTH ol , ﬂ'i , Sa, f‘i—'ﬁh

PEKOMeHAyeTCHd NnpeAelidTh No rpagd:ixamM Ha puc.2d5 B 3abil-
CAMOCTH OT ©Oe3pa3MepHOro napamMeTrpa - OTHOCHTEIbLHOMN
Ha4vyallbHOXW CTpellbl IpOBUCa

f=q/Ba/t(a/f,) . (192)

Marubamoire MOMEHTB B BEPTHK &JIbHCOH MJIOCKOCTH ONOD-

HOMO KOHTypa MOXHO onpenenaTs no popmyinam (9), (10),rax
KaK HadaljlbHag cCTpe/qa NpopUca He B/UdeT Ha HX BelH4YUHY,
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0,432
0,387
0,337
0,209
0,274
0,256
0,245
0,237
0,232
0,228
0,224
0,221
0,219
0,216
0,214
0,212
0,210

0,432
0,509
0,548
0,566
0,575
0.578
0,581
0,582
0,581
0,581
0,581
0.580
0,579
0.578
0,578
0,577
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0,151
0,168
0,187
0,190
0,187
0,173
0,172
0,171
0,170
0,170
0,170
0,170
0,168
0,169
0,169
0,180
0,169

SENEL
o

0,503
0,559
0,624
0,832
0,824
0,577
0,573
0,570
0,568
0,567
0,566
0,565
0,564
0,564
0,563
0,563
0,562

0,503
0,498
0,480
0,482
0,475
0,471
0,468
0,465
0,463
0,461
0,460
0,459
0,458
0,458
0,458
0,458
0,408
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Puc.25. 3uayenus xoappunuentos oL , B | 4§ npna om-
penejieHHg HanpgXeHHO-AePOpPMHPOBAHHOI'O CQCTOdHHS
KpaapaTHo#t MeMOpaHbl C HaYanbHON CcTpefloli NpoBUCaA

IpH HepepOpPMHUPYEMOM OIOPHOM KOHType

PacuyeT MeMGpaHHBIX OOKDLITHEA C yYeToOM
OoAaT/iHBOCTH KOHTypAa

5.14. [IpuBenennrie HHXe GOpPMynbl peKOMEHAYIOTCSH
19 nNpenapapHETelILHOro pacyetTa MeMOpPAaHHBIX HOKpPBITHH C
yY€TOM HSrHGHOM B INIOCKOCTH MeM6paHbl ( EJ ). H
nponponsuo#t ( EA )¢  xecrtkocTeft omopHoro  KoOHTypa,
OllepTHIX KAK HO yrjiam, Ta&K H OO BCeMy IllepHMeTpy.

OTHOCHTe/NbHble npoaonbHas ( € ) X H3rHGHAYE B IO—
pPU3OHTaNbHOR mnockocTH ( M ) XECTKOCTH OHOPHOrO KOH-
Typa oOpepeasiorcs no ¢opmyrnam (2).

OTHOCHTEe/IbHbIE XXEeCTKOCTH OIOPHOI'O KOHTypa peKo -
MeHOoyeTCd NpHHAMATL He MeHee: il  Xejle306eTOHHOr o
koiTypa K » 0,75; R > 3,5x10-°; ans  cranbHOro
KoHTypa K > 0,5; W » 2,5x10-5. [lpy wanuuuun py-
Top (pacnopok) B yriax koHTypa B dbopmyiax (2) BMecTo

49



Puc.28. [lnas pacnonoxe-
HHE XapakKTepHBbIX TOYeK
ANd onpepeneHHd yCRIHHN
B HOKPBITHH C HOQATIH-
BLIM OHNOPHBIM KOHTYPOM

A (monopUHBI nposeTra mno-

KPBITHSI) CllefiyeT NOACTAaB-
ASTH BE/IHYMHY UL, = g, - (|

roe ué ~ nluHa pyra, b’
-151 H&HpH}KGHHH,HE—
peMeIIeHUS M yCHIIUg B 3Ne-

MEeHTax MeMOPaHHOro NOKpPhI-
THA HA KBAAPATHOM IIJlaHe C

y4eTOM IOAAaT/IHBOCTH ONOp-

HOI'O KOHTypa H 3HayeHHH
OTHOCHTE/IbHOI'O mapaMeTpa

F=9/5-%t (%s,)=10

cilefyeT ollpeaenaTb IO Clle-
AYIOIIHM ¢opMyJiaM,

[Ilporue B neHtpe
MeMOpaHbl

3 (1,tl
W, = oLy yf ¥
o = %y Et -+ (20)

HanpsxeHda B meHTpe MeMmGpaHnl (Touyka 1, puc.28)

3 JPOE (21)

lgi .tQ, *

MakcEManbHble HOpMAJALHBIE HAUPSXKEeHAS B MeM6paHe

(rouxka 3, puc. 28).

3/ 92 0"E
67!1.(1,0& = 125 'l',Q' . (22)

B cay4yae BERIDONHeHHs MeMOpaHb! DepeMeHHOH TONNHA-
iel (O, 2.8), cleayeT HaupgXeHdd B yryiax IpoleTHOH KOH-
CTPYKIHH ompenenadTb Ho popmyne (22), a Tomm#Hy OCHOB-
HOr'O HONOTHHI A HOpOBEepsThH OO (popMynae

‘51=‘£z
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[Ipg BrInonHeHAM MeMOpaHbl NepeMeHHOH TONmMHEL »
PopMyny (2) nns olnpenelieHus OTHOCHTEJIbLHBIX XeCTKocTel
OIIOPHOr0O KOHTypa, IOACTABILSEeTCH TOIUHHA OCHOBHOIO I0O-

JTOTHHI &,
HanpsxxeHug B MeM6paHe B MeCTe NPHMBIK&EMH K Ce-

penHHe koHTypa (Touka 2, puc. 28)

3/ 42d’E
G =%, q/te. ’ (24)

y = TV~ (25)

MaxcuManpHBle KAcaTe/lbHble HanpsXeHHs B MeMOGpa-
ge (rouxka 4, puc.28).

o 2
m Qox 6 +2 i
MakcHManpHble H3rafamomie MOMEHTHE! B ONODHOM

KOHType B IOpPHE3O0HTANBHOH IINIOCKOCTH:

B cepellHe CTOPOHBI
3/ q%
Moo= B (EI), E2t%q

B yriiaax 3 q,z (27)
Mo = B2 (ED), E2t2q

PaccrosHue ot yrios KOHTypa OO0 MecTa NlepeMeHbl
3HadKa aIpbl U3rubamuix MOMEHTOR

a, =o, . (28)

Jcdnud cXaTus B OINOPHOM KOHType:
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B CepeanMHe CTOpPOHEI

3 2(12
N = Pa(EA) '%‘Tt’f ’ (29 a)

2

s yrnas Mo =Pu(EA) Y Er - (2s6)

[lonepeyHaq cuna B yriay OHNOPHOrO KOHTypa onpene-
ngetrcsa no dopmyie (296).

MaxcamanpHoe nepeMemeHde CepefHHbl ONODHOIO KOH-
TYyp& B IOpPH3OHTA/IbBHOH{ HN/IOCKOCTH:

_ (30)
W d.aa, Ea1% -

Narm6aomue MOMEHBThI B BEePTHK&IHLHO#! HJIOCKOCTH KOH-

TypHOro 3jeMeHTa,0NepToro TO/NbKO B yriax, ciegyet HOpH-

HAMATh IO caenyilom¥M ¢opMynaM,
lng oraennrHO CTOSMHEX HOKPhLITHH:

B CepelalHe CTOPOHLI 2
Mig = .?’Sq/a‘
B yrJjax M'z.g = 0. (31)

Ong cpeaHux g4yeex MHOronponeTHhIX 3Q&HHH, C O6bpe-

AHHeHHBLIMH TOJIIBKO B yrnax CMeXHBbIMH KOHTYPHBIMH 3Ji€ -
MeHTaMHK;

3
%T%?a%%i?ﬂe Mig - ﬁg $s qQa ,
B yriax M"-';] = i""ﬁs })35- q/ﬂ. . (32}

Urcliopknle Koan(bHIIHEHTbI d"i - d.s ° ’xi - xe ’

5-"1 333 MOXHO ompefendTh OO rpapukam Ha pHC.27~40
B 3ABUCHMOCTH OT BeJIHYUH OTHOCHTEJIBLHBIX XecCTKocTel K

u o (2).

Qaopbl pacopefe/iedds IiapHblx HampgxeHdlt GOy o
@, no puarosanam mem6Epasp, Haupsxeuuit O . mo ocam
CHMMeTpHM H IO JIMHHH OpHMBIKAHHI MeM6paHbl K KOHTypYy
npiBeaeHbl Ha pHC. 41. JOIOphl H3rdH6ammHx MOMEHTOB H
YCHJAHY CXAaTHES B KOHTYpe NpHBeneHbl Ha pHC.42,a, Hanpa-
KeHdg ¥ yCHIHg [O8HBl And 3Haqeﬂuﬁ OTHOCHTEJ/IbHBIX XeCT-

KocTel#t KOHTypA K =] u = 35, 5110'5
Y.
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Puc.4]1,9miopsl HanpsxeHH i

B MeMOpaHHOM MNOKpPBLITHH
6e3 BYTOB C INOAATAHBBIM

OIOPHBIM KOHTYPOM

Puc.42. niopsl

H A3rHbammex
B OOOPHOM KOHType

a — B NOKPBITHH 6€3 BYTOB

(ﬂ' = 5:5){10—5,‘(' ll), 6- B

OK pPbITHH C

e =10,8x10-

(R = 55x10-5, ¥ =1,
t =1¢)
a , a ,
a8 » m ow o omow on.n.w I8

IBRRRRRRRERE

Puc, 43, dn0wpa BepPTHK &lbHbIX
COCTABJNLIOMMX HEeIHbIX YyCHJ/IHHK

B MeCTe OpHMBbIKaHug MeM6pa-

Hbl K OHNOPHOMY KOHTYpPY

HIIH} CX aTud
OMEeHTORB B

aMHA
, Rg=1,25)

Naru6amomee MoO-
MEHTBb!] B BepPTHKAIBLHOMN
[NIOCKOCTH KOHTyYpPHOI'O
a/leMeHTa, COepToro Ha
KOJIOHHbI, peKOMeHiyeT-
Ca olnpegeliiTh Kak B
MHOI'OIPOJIe THOH HE -
paspe3HOoH 6anke C wap-
HUDHbBIMH KOHI AMH, 3a-
rpy>KeHHOd BepTHKA/Ib -
HbIMH COCTaB/JglomUiMH4
HeIHbIX YCHUJ/IMK B MeM-
6paHe MmO cxeme Ha

puc.43. MHTeHCHBHOCTL NOrOHHBIX HArpy3OK B TOYKAax 13 O

cClleAyeT BBIYUCAATE OO QOpMYyne
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PL {8?% CLCL ’

(33)

rae z‘vi - KO3(QQHLUHEHT, YYHTHIBAIMHA BAHGHHEe H3rHG -
HOR XeCTKOCTH KOHTypa B I'OpPH3OHTanpHO# maockoctd (N ).
oupenengeMblik 1o tabn. 2. [IlpoMexyroyHnie 3RayeBUs XO-

appHIHE HTA ’3‘,1 NpHHHMAIOTCA 00 JMHe AHOB HHTepHOJd —
uda,
5.16. lna MeMGpaHHbLIX NOKPLITHH C OTHOCHTE/IBLHOMH

HayanpHOU crpeinoit mpopuca (19a) § # 10 npuGamKeHHbIR
pacyeT C y'eTOM MNoaaT/lHBOCTH KOHTypa cileqyeT BbII0/I-

HaTh IO QOopMyae

P.f = \PP ) (34)
P

rpe 1e - BeJHYHHBI HanpgXeHHH, yCHANHH{ H NepeMemeHnhl
B OCHOBHBIX 3/JIeMeHTaX HOKPHITHE C y4YeTOM  HaYAILHOH

cTpeabl npospuca; P - Te xe BemuuuHE uUpH § =10,

X ig,
(5 rui
{4
/3 44
',2 r 1
{, 1 ¥
1,0 64
09 s ! B er rhf s;l},
08 H HT T SRiMiE
0.7 I"* F‘f bbb L L L s | !
d’f__j_ -—I —4
0,6 T SRRt
05 'r BEIIE T
04 H T T 1*1’“? | :
0"5 $ !Lil—dl-—;—r + —+
0.2 T i
01 ] 1 -t [
0 ' §
v o 0000 g ggggg
O e o o VAo QOO0 & OQoOon
S & ooss 3922 22928 93358 83889 32938
Puc.44. 3HaueHds OONpapoOYHBIX KOS(PHIHEHTOB of,i& ,

Y1z — Yo

HOrro CoCT
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olpepengeMbie IO POpMyIam (20)1-(33) Y - 3Hayedns mHo-
OpAaBOYHBIX KO03($HLHEeHTOB pbf' , $i§» ompe-
gengeMble 00 rpapHkamMm Ha pHc. 44 45 B 3aBUCHMOCTH OT
6e3apasMepHOro mapameTpa f

d .
s 3§, Big

1,4 -
13 Bi 4§
{2 |
{1 Bas
,0 35— P24
0.9 |
03 : | 318
0,7
0,6
0,5
0.4
03

0,2
01

.
-
'—

2000
3000
4000
6000
10000

Puc.45. 3Haqeﬂaﬂ NoOpaBOYHLIX KO3(pHIUeBRTOB obgs.

P oi, AN oldpenejieHUS H&Hpﬂ}i{eHHO—HE(bOpMH_
HOro C

pPoOB TOIHHS KBaapaTHoil MeMOpaHBl C Hayalb-—
HOK cTpeno# IpOoBUCAa IIPH noaaT/HBOM OMNOPHOM KOHType

5.17. [Ipy Hanuuun pyToB (pacnmopok) B yriax MOKpHI-
TAH pasMepom (:I.B = 0L / 5 npuUG/MXEeHHbIH pacuyeT KBaapaT-
HO MeM6OpaHbl C y4YeTOM NOAATIHBOCTH KOHTypa cleayerT

BLIIOJIHATE 10 dopMyiiaM,
llporu6 p ueHrpe MeM6paHbl

W, = 0,85 W, (35)

MakcuManbHble HOpPMAaNbHble HaNpsxKeHHd B MeMGpaHe

Cmaxg= 0,856, o4 - (36)

MaxkcuMmanpHble KacaTel/lbHbie HalpsXKeHUS B MeMGpaHe

63



Toaxb= 0,45T 0y - (37)
PaccrtogHHe OT OKOH4YaHHA BYyTOB AO MeCTa nepemMe-
Hbl 3HaKka 30Iopbl H3rubampiuidx MOMEHTOB
Qo =0,75Q,, (38)
MaxcuMmaneHoe IOpH30OHTAa/lbHOe NepeMelleHUue Cepenl-—
Hbl OMOPHOI'O KOHTypAa
U.e =085U,. (39)
MakcumanbHbie H3rugawiiie MOMEeHTbl B OIOPHOM KOH-
Type B I'OPH3OHTAIBLHOH NJOCKOCTH:

B Tbosete M = P16 My
BMeCTaX OKOHYaHH = M
ByTos_( pacrnopok) oxb ~ S26Max - (40)

Ycunue c)aTtua B QIOPHOM KOHType B MeCTe INpPHMbl-
Kadug K BYTy | pacnopke

[lonepeyHasn Cim%'cg OMOPHOM KOHType B MeCTe NpH-
MbIKaHHs K ByTy (pacnopke)

3/ g2 2
roe W, G oy, Tmax: Mixs Moxr @or Ny Wi

BeJIMYHHBI, onpenensgemMbie no ¢opmynam (20:33) nns  no-
KpeITHA 6e3 ByTop (pacnopok), B 3aBHCHMOCTH oT N, K.
Onga NOKPLITHR C OTHOCHTe/ILHORH CTpeliof nmposHCaAa f— 10,
yKa3aHHble Bbllle MCXOOHbIE BEJNHYHMHBLl ONpeaelsioTCH no

dopmyne (34).
5“1&’ .F‘Z.g ’ .Pllg ’ qu — 3HAYeHHs NONpPaABOYHBIX KO3} -

HeHTOB, OllpefeliseMble N0 rpapHkaM Ha pHC.46, B 3apH-
CHMOCTH OT BEeJIHYHUHbLI OTHOCHUTE/ILHOH HMI3rHGHO# XeCTKOCTH
KOHTypa C yd4eToM ByTOB (pacmnopok) 3

I'Lg=(E'J)n /E’C(a-—ag)’
rae d,g - paaMmep Byra (pacnopkd) B niase (q,g =L/5 ).

OcralibHble Be/MYHHDblI, Xapak TepU3yluiHe HalpaXeHHO-
nebopMHpOBaAHH O COCTOfHHe MeMODaHHOH OGOMOYKH C ByTa-
MH, MOXHO NpPHHMMATbL TAQKHUMH Xe,KakKk AJld KOHCTPyKUuHil 6e3
ByTOB. Vl3aMeHeHHs OTHOCHUTe/ILHOR NPOROIBLHONK XECTKOCTH
OMOPHOTO KOHTypa C y4eTOM BYTOB EE=(EA)K/E‘£(CL" C‘Lg)
B NIpeaeilax HX peallbHbIX 3HA4YeHHH He3HAYHTeJIbHO BIIMAIOT
Ha NMONmpapo4YHb.e KO3(QPHUHEHTH K Be/JAHYHUHAM YyCHIIUH U MNe-—
peMelleHHt B OCHOBHbIX 3/leMeHTax NOKpbITUA., Xapakrep-
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Hble 3IMI0pbl U3rvarwindx MOMEHTOB U yCHIIHH CxaTus B

KOHType HLHPpH HaJIH4YHH BYyTOB B yI'Jjilax IIOKPBITHHA IIpdBeaeHbl
H& pHCi 42’.6l

LY
¥
L3
14 18I

i3
¥ 4
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a5 i'[
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R R

Ric.46, 3HayeHnsa nonpaeouYHBIX KOS(deHH.HEHTOBE%G,ﬁ %l,ﬁl,g,ﬁg
ANl onpenelieHHs B ONOPHOM KOHType uarhgGaiofux MO

MeHTOB B CepefguHe CTOPOHbI, NpPOAOJIbHBIX HIIUHA, H3ruba-
IOIIHX MOMEHTOB H nonepeuHdi gﬂ 1 B Mec}';cax OKOHYaHHUS

BYTOB ( pacnopok
2.18. Ha cTanun npenpapuTelbHOro mpoek TMpoBaHus

AollyCKaeTCq CHHXAaThb pacyeTHhble BelUYHUHBl H3rH6aloUWHUX MO—
Mentos (popmynsr 27, 34, 40) B Xene306€TOHHOM ONOPHOM
KOHType B yrijax H/IM MeCTax OKOHYaHHd ByToB (pacno -
pok). DTO OKa3bIBAETCH BO3MOXHLIM BBHAY CHHXKEHHS H3 —
r'M6HOH XEeCTKOCTH KOHTypa 38 CYeT INOABJICHHS B yKazaH -
HblX CedeHHgX pacTdaHyTOH 30HB H OLPA&3OBAHHSA TpPEL{HH
(npu ycnoBum paGoThl KOHTypa Ha CxaTHe C H3rHG6OM C
60/bWHMH 3KCUeHTpUCHTeTaMu ), KosdduuueHT Y  CHuxe-
HUd BEJMYMHBl M3rubawmero MomMeHTa  clleayer olpe-

AelgTe N0 rpapuky Ha puc. 47, B 38BHCHMOCTH OT
COOTHOUIEHUd XecC -
TkocTeli C (EJ)“C /(EJ)K.

amr
0,0002
0,0003
¢.000%
2.0008
00004
0,001
0,002
003
g:ﬂﬂ#
0,008
0,008
0,01
0,02
0.03
0,04
0,06
0,08

0,1
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rope ( EJ )lc ~ H3THG-
HAf XECTKOCTh XeNe30 —

6e TOHHOr'O KOHTYypAa B n

FrOPE30OHTAJILHONR INIOCKO- 0 ﬁ =
cTH 6e3 yueTa 06pa3’o - 08 . 1 ’

pandg TpemHH; (EJ) - os T

TO X€ C yYeToM ofpa - | e 1

30BAHHg TpemHUH, OoIpe- 04 'r T | 4—_
pengemMas no  CHall 02} - -
2.03.01-84. B nepsoM Ipé- [ 1 11

Y

ONEXEOHHHE MOXHO IIpH-— 0 2 04 06 08

Hamate ¥ =0,%. Puc.47. 3HaueHHd XO9(pPHINEHTA

YV CHHXEHHd BeJHYHHL H3IH-

falomero MOMEHTA B YIVIy Xe-

1e306eTOHHOO KOHTypa HJIH B

MeCTax OKONYaHHS BYTOB ( pac.
MOpPOK )

5.19. Harpyska, pasBHOMepHO paclupefefeHHAas OO IO -
BOPXHOCTH HOOKPHITHH, SB/iS€TCH ONpeneNIgIomer ANd MAKCH -
MAaNIbHBIX BeJIHYAH yCHJIUYK H HepeMemeHdH# B OCHOBHBIX KOH-—
CTPYKTHBHEIX 3/ieMeHTax HOKphiTHE, OOHOCTODOHHHS Harpya-
ka (CHer Ha NO/OBHHe NOKDHITHH) H IODH3OHT&IbHAE  Ha-
rpy3Ka Ha OOOpHRIA KOHTYpP, Nepenamimadacd Ha Hero yepes
KOJIOHHEl H O00yChOBJICHHAS BeTPOBHIM [aB/JI€eHHeM HAa CTeHO-
BO€ OrpaxfeHHe, B OCONBIIMMCTBE C/lyiaeB, He Bhi3biBaeT
KAKHX-JIH6O CymeCTBeHHBIX AONO/NHHATE/IbHbIX yCHIAHH B MeM-—
GpaHe ¥ OODOPHOM KOHType., B CBa3¥ C 3THM IOpH IOpeapapi -—
Te/JIbHOM OPOeKTHPOBAHHHM HNPHONHXE@HHbI} pacuer MOXHO
NpOBOAHTL HA& HAr'py3aky pPaBHOMEPHO pacupenelfeHHylo o
[IOBEPXHOCTH IOKpPBITHA.

5.20. [lng mpaMoyronbHbIX MeMOGpPaHHBIX ULIOKPHITHHR C
COOTHQIIeHHeM CTOpPOH MeHee ]:1 5 npubnmxkeHHEIf pacver
C y4eTOM MNOAAT/IHBOCTH KOHTyp& MOXeT OBITh BLIOOJHEH OO
dopMynaMm nas kpaspaTHo# mem6pans (n.m.5.14+5.18) npo-
1@ TOM , PABHBIM AJIHHHOA CTOPOHe IPAMOYrOIbLHOI'O MOKDPHl -
THd, [IpE sTOM, creayeT HMeTh BBHAY, 4YTO MAaKCHMAJIbHLIE
HalupsoKeHHS B lLHeHTpe MeMOpaHbhl OpPHEHTHPOBAHL! Napaja -
NenbHO OANHHHO# CTOpPOHe HOKPBITHY, MAKCHMAIbHBIE CXH-
Mawinie yCHJHNY H IOPH3OHTANIbHLbIE HepeMemeHdd BO3HHKEa-
IOT B KOHType N0 [AJHHHOR CTOpOHe, &4 MAKCHMA&Jb H bl
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Haruoamwiie MOMEHTHhl B KOHType - 110 KOPOTKOH CTOpPOHeEe
IIPpISMOYI'OJLHOIO IIOK PEITHA,

5.21. [Ipy 3HaAUYEeHHAIX OTHOCHTE/NBLHOH HUIrUOHOK XeCT-
KOCTH ONOPHOI'O KOHTypa 6O0/buHX, YeM BEeJHYHHBbl yKas3aH-
Hble B II, D.14, MeM6paHHag NpoJieTHaAsd KOHCTPYKUUS, IIpH-
KpelljleHHag 110 BCeMy IepHMeTpy K 3aMKHYTOMY OINOPHOMY
KOHTYypPY, Ob6eclneuyupaeT e€ro yCTOHUYHBOCTbL B IIJIOCKOCTHU
MeMOpaHbl, llpu npopepke yCTOHYHMBOCTH OIOPHOrO KOHTypaAa
M3 IIJIOCKOCTH MNOKPEITHA pACUYeTHYIO AJIHHY GOPTOBOr'o 3aljle-
MeHTa ClleayeT NpAHHMATEL C yd4eTOM YCJ/IOBHH ero onupa -
HHg H HaTpyXeHHUd.

5.22. [lpy MoHTaxe meppoHaAYAJLHO IJIOCKHX  MeM-
6paH Ha 3eMile MM IIOAMOCTHAX B INPOJETHOH KOHCTPYKUHUU U
B OIIOPHOM KOHType Ha CTafud MOHTAaxXa He BO3HHUKAIT [0-
MONMHUTE/IbHble ycunug, [Ipn MoHTaxe OOOJNIOYKHM H&A NPOEKT-
HO OTMeTKe HaseCHbIM cnoco6oMm (1, 4.5) B aleMeHTax
[IOKPLITHY BO3HHKAIOT AOIOJHUTeJ/IbHble YCH/IUAG OT MOHTAaX -
HblIX HaArpya3ok, CyMMHpyloluHecss C Bel/IMYMHaMHM yCHJIHMH OT
IKCIIJIyaTalu MOHHLIX HArpy3ok. B aToM cilydyae NpUGIIMXEH -
HbBIH pacyeT CHUCTeMbl, COCTOfdlle U3 OIOPHOIrO KOHTypa C
pyraMi (pacnopkamu), IpPOAOJLHBIX M TONEepeyHblX BUCHYHUX
aneMeHToB "nocreau” (cm. puc.5,a) pekoMeHayeTCs Bbl-
NONMHATHL MO CleayiUWHM ¢opMyllaM,

[Iporu6 B neHTpe DOKPBHITHA (MoHTaxHag "nocrenn’)

W, =Ly P (o -ag)/ES . (42)

MaxcuManpHbe yCHIdS B 271€eMeHTax "nocrenn”

No = $imy PR, PEA B, (43)

Maru6awmae MOMEHTbl B IOPU3OHTAIBHON HOIOCKOCTH
ONOPHOr'o KOHTypa:

B IponeTe M1m=Pim(E3)l¢Y3 Pz/EQ'SQ(CL" U.g) ’

B MeCTA&X OKOHYAHHS BYTOB (Ppacrnopok)

MZm = PQ.m(E'J)ng PQ/EQSZ(U'“ U,g). (45)
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MaxcHEManpHOe rOpH3OHTAbHOEe lepeMelmeHHe cepenH-
Hbl OHOPHOI'O KOHTypa

3/ v N}
u'r.m =d'3ma' Fz(u-"q-g)z EZSZ . (43)

YCcUHe CXAaTHd B OODOPHOM KOHType

Nucm=0,23(a-(15)3v PZ(Q‘US)QES. (47)

Ycunue cxardg B pacnopke (Byrte)

J\me = 1,41 N . , (48)

rage 8 = An / h ~ OpHBeJeHHas TO/NIIHHA 3JIeMeH -
TOB “unocrenn”;

An -~ OO AAbL CeYeHHHd OAHOro 3ajleMeHTa "nmocrenu”’;

h. - war sseMeHTOB “nocTenu”:

P -~ pacyeTHAd paBHOMEepHO pacuapepeneHHass MOH-
T&XKHAA HArpyskKa, omnpependemMad B OCHOBHOM
COOCTBEHHLEIM BECOM 3JIeMeHTOB "mocTeylH* H
MeMOpaHsi ;

d"im , d‘?»m . ij’ P"m )sz - YUCJIOBBIE

koadhPHIHe HTh, onpenejseMbie N0 rpapuxaM Ha phac. 48 =B
3ABHCHMOCTH OT OTHOCHTE/IbHOR H3rHGHOA XEeCTKOCTH OHOp-

HOI'O KOHTypa C y4YeToM ByTOB, HavankHylo CcTpeny NpPOBH —
ca fa 2JIeMeHTOB “nocTte/n* pekoMeHOAyeTCs IIpHHUMATL
pasHo# 1/15+1/30¢.

Popmyibl U rpapuky Oa IPUGIHXKEHHOrO pacdyera No-
KpbITHR Ha CTadMd MOHTaxa INoJlyieHbl Ha OCHOBE MHOI'O-
BADHAHTHBIX pacyeToB Ha D9BM yucneHHbIMM MeTomaMH B
reoMerpuyeCkKk! HeJIHHEHPHOH IMNOCTAHO3Ke C y4YeTOM INoAaT/H-
BCCTH KOHTYPA NpH CJ/eAyWHX HCXOAHBbIX NpPEealnocCblifKax:

- B yrijlax OINOPHOIr0O KOHTypa paclo/IOXeHE! BYyThl -

( pacnopku) naunodM, paBso# 1/10 nponeTra NOKpbITHS;

- naomagb CedyeHHUd NpoaoJibHbIX H  TIOIlepeyHbIX
3J7lIeMeHTOoB “nocreqi* npaHugra papHO# l,2'l‘, x300 ~M,
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- war sjgeMeHTrop "nocren#Z¥ B 060CHX HalpapleHHIX
OpMHAT B M,

MaMeHeHHs ykasaHHbIX BeJIHMHH B Hpepnesnax 30 % npu-
ROQUT K CHHXEHHIO TOYHOCTH pe3ynbTaTros pacyeta ao 15 %.
[lng CHEXeHHS HA CTAnQHM MOHTAXA JepOPMATHUBHOCTH H MAaK-
CAMa&IbHBEIX H3rdHGAIOMHEX MOMEHTOB B OHOPHOM koHType (no
30 %) pexoMeHNyeTCHs yCTaHaB/IHBATH BAOIL KOHTYpA MEX-
Ay 9/eMeHTaMH HOAKpeleHHd AHaroHajibHble CTepXKHH  H3
rayroro npopeng (cm. pac. 5,a).

PacdeThbl 4YHCHEeHHBIMH MeTOOdAMH
Ha OB M

5.23. [lng BRINONHEAEY pacuyeToOB Ha CTaauud patoyero
NPDORKTHPOBAHAE peEOMeHAyeTCHd NpHMeHeHHe YHUCJIeHHEIX Me-
TOAOB C HClionb3oBaNEeM IBM - MeTOA KOHEYHBEIX 3JIE€MEeHTOB
(MK3) uad Meropn crepxHesofl annpoxcEMmanus ( MCA), noa-
BONGIOIMHX pelaThCAOXKHBIe 3a0a4YH pacuerTa MeMOpaHHBbIX IO-
KpLITHRA C y4eTOM pPA3JH4YHbLIX KOHCTPYKTHBHBIX 0OC006eHHOCTeH
(o. 5.8). PexoMeHayeTcs HCIOIbL30BAHHe CTAHOAPTHBIX IPO-—
rpaMM MK3 Eiam pacyera HpOoCTpPAHCTBEHHBIX CTEpPXHEeBhIX

cuicreM (nag MCA) ¢ ygeToM reoMerpHueCkolf ¥, B Cay-
380 HEOOXOAMMOCTH, PH3HYOCKON HEJNHHeHHOCTH,

Honyckaercs ECHONL3OBAHHE IpPOrpaMM pacdHeTa Ha
SBM, oCHOBAHHEIX HA IpPHMEHeHHNH p[pyrHx YHCJeHHbIX
MEeTONOB — BAPHAaNMOHHO-PA3HOCTHOr0, KOHEYHLIX pasHOC -
Tée# H T.O.,, B TOM 4YHCjie He CTAHZAPTHBIX HNPOrpaMM IIpH
YC/AOBHH HX BCeCTOpPOHHel annpofandd HOpEMeHHTEeJALHO K
MeMOpaHHLIM HOOKPBLITHAM,

Onas mopbleHHs HANEXKHOCTH pe3yabTATOB  paCYeTEH
pekOMeHAyeTCS HPOBOAMTL C ECHONL3OBAHHEM pA3JK Y H hIX
nporpaMM C COHOCTAaB/jleHAeM H AaHAJH30OM paCHYeTHbLIX [A&H-
HbIX .

5.24. To4yHOCTBL pel3ylnbTaATOB pacyeTa, BbIIOIHIEMhIX
YHCJeHHBIMH MeTOOAMH, 3ABHCUT B OCHOBHOM OT TI'yCTO -
Thl CETKH OHCKpPETHOH pacyYeTHO# Mogend., BrIGOp ryCToOThi
CeTKH olpeneligeTCd XOMIPDOMACCOS MeXNy BpeMeHeM Cye-
Ta 3ana9d Ha 9BM H TOYHOCTKLIO pacyeTa, B 3A4BHCHMO -
CTd OT KOHKpPEeTHLIX yClOBHI pewaeMol 3agays., Ang 3a-
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a4y pacyetTa MeMOpaHHBIX HOKPLITHH BpeMd cyeTa IPOIOpP-—
LM OHAIbHO M h % , TAe M — KOJIHYeCTBO HEH3BeCTHDIX,
h - IIHPpHHA JIEHTOYHOU MATpHU B CHCTeMbl ypapHeHHH,
ilpg oneHke TOYHOCTH pelIeHHg caeayeT HMeThb BBUAY, 4TO
NOpdaOK CXOAHMMOCTH OO IHepeMemeHHAM COOTBETCTBYET 3?',
a N0 yCH/IHIM A , rge A - war pacyeTHOR CeTKH.,

Iliga o60CHOBAHHS AHCKPETHOR pacyYeTHO# CXeMbl pe-
KOMEeHAyeTCd IPOBOAHTH YHC/IEHHBLI# 3KCIIepHMEHT, BBIIOJ -
HA8 pacuyeTh! Ipd pa3addHoOM rycrore cerkd. Ouerky 1O~
rpeliHOCTH pe3yiaAbLTATOB pacyeTa cienayeT OPOBOAHTDL o
YTOUHEHHOMY peleHHIO, OOJy4aeMOMYy IO 3KCTPAaNOoNdlHOH —
HeIM ¢opMmynam [ 107. [lpE nanuuuum apyx pewenait A, 4
2 Ao nmpu rycrore cerkik Wy H W, , yroyHeHHoe
pelue HEe Aninz BbLIYHCJIgETCH OO QopMyne

2 2
A, Q_=_____2“’2' - A, - 2“'12 A, (40)
nin — n — n “
nZ-n? n%-n>

[Ipy BanHuuu Tpex pelweHUR yTOYHeHHOoe peleH4de
paBHO

A = 4 A -

ninansi 2 2 2 w2
(R, —nZ)Xn% - n%

2 i 3
) ’
— e A 4 n A .
2 2.
T T R GRS

['ycTtoTy cCeTkH pacyeTHOH Moaeld MeMOpPAHHBLIX IMO-
KPLITHR C DoOAT/NMBBIM KOHTYypPOM peKoOMeHAyeTCd B IllepPBOM
NpubMAXEeHUd NpdHEMAaTh He MeHee 24, [Alng mMeM6paH ¢ He-
cCMemraeMbIMH KPOMKAMH I'YCTOTY CETKH MOXHO CHHM3HTL A0
12-186.

5.25. 'eoMeTpHyeckag HenHHeHHOCTHL B CTAHOAPTHLIX
nporpaMMax 4YHCJeHHBIX MeTOAOB pacyeTa B OONbIIHHCTBE
Cilydaep y4YHThiBaeTCd /1dHeapH3aiHeHd 3a1a4Hd I1aro B bl M
MeTOAOM IocC/iefoBATeNbHBIX HaArpyXeHHUH,
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[lpp HasHayesud xonduectna waros N H peJHUHHEH
OpHpameHdd Harpy3ok A q, Ha Kaxao#dl CTyHeHH MeTona
nocjeaopaTenbHbIX HarpyXeHHHd ciaepyeT HMeTh BBHAY, d4TO
KOHeYHbie OpHpAmMEeHHd YyCH/jH}{ H nepeMemeHHEH NOMXHBI OLITh
TaKkUMH, 4TOOB OpeHeOpexeHUe HX KBanpaTaMd HE BhiCIIAMH
CTelleHEMH HAa Ka&X[JOM H3 3TalmoOp He IpPHUBOAMJIO OBl K Hapy-
meHNI0O NPHHATOH TOYHOCTH pacuyeTa,

Harpyxesde CHCTeMbl ciliegyeT NPOH3BOAMTb C  HO-
CTeNeHHLIM yBe/IHYeHHeM OOpPUHH HArPy3KH Ha KaXAao# CTy-
HeHd, BenH4yHHy OOPHHHM HAarpya3kH Aq; Ha l - oM aTa-
Oe Harpy)Xe@HHs peKOMeHAyeTCHs olpeaenaTb OO0 ¢dopMyne

A, = ¢ —F3s— (51)

rne q, - CyYMMAapHEAN pacyeTHas Harpy3ska Ha MemMSpaHHOe
DOKPhITHE;
N _xonsyecTBO CTymeHel# HarpyxeHHS,
Bu6op kondyectTpa cryneHelt Harpyxeuus N 3apu-
CHT OT NoKkaslaTe/is CTelleHH HeJnUHeHKHOCTH 3aQ4avH

- %
L G- (52)
E + 4 _

B mepsoM mpHGIHXeHHH pekoMeHayercs upm ¥ < 100
opuramare N He MeHee 10; a npg § > 100 npuHH -
mMarr N = 0,1 -f , HO He OGonee 20.

OnHOB M3 OpOBEepOK NpaBUIILHOCTHY BbIGopa KOIUYECT-—

Ba LIAroB H BeJIHYdHbI OpPHpameHHEs Harpy3oK MeTosa - IOo-
cnefoBaTeNlibHBIX HA'DYXEeHHN gBadgeTCcs NPpHMEepPHOe paBpeH -
CTBO HNH IHOOCTElNleHHOe yBeJHYeHHe NOpHpaimeHHs INIporid6oB B
HeHTpe MeMO6paHbl HA K&XOAOM H3 3TAllOB HarpyxeHHg. Bo .-
lee TO4YHyIO OLeHKY MOXHO HOJMYy4YHThL YHCJIEHHbIM 3KCHEpH —
MEHTOM NpH pelleHHH 34a0844YH C HOCTENeHHBIM yBeNHYeHHEeM
napamMerpa N .

5.28. llponerdas KOHCTpyXUHYE TOHKOJHCTOBOrO MO~
KPhITHS ANOPpOKCHMHpyeTCHd AHCKPEeTHOH pacyeTHOH CXeMOoH -
OpEMOYT O/IbHBIME HIH TpeyronbLHbIME MeM6paHHbiME (6es -
MOMEHTHBIME) KOHEeYHbIMEH ajeMeHTamMd B MK3 umd map -
HUpHO-CTepXHeBo#i cucTremolt B MCA (puc, 49).
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$opMUpOBAHAE [HC-

KpeTHON CHCTeMbl, Al - L
OPpOKCHMHEpyKOme# MeM6- = ]
padHoe NOKpHITHE, pe — s
KOMEHAyeTCs INPOU3BO - 3

AUTh claeaylomHEM ofpa - T,
oM., Ha nnman o6onouxu H

napa/yieNbHO  XOHTYpY

HAHOCHTCH COTKA BHI - !X:};{igl
6 n, c CHO

P S— XPXIX]
y4eTOM CHMMeTpHH 06O- A}A}A AI

. B

e e e 0%0%0%
phl TENOBOHK SAYeHdKH MO- 'X‘}X"X’X{l
C yeRbomREN 1x pas- XXX

MepoB Ha yyacTkKax OpH-—

MBIKQIOIIUX K OIOPHOMY 4

KOHTypy, e 3HaAYeHHSH Puc.498. PacuetTHas Mopnelnnp Me-
yCH/IHZ M IepemMeme HAR TOoAA CTemeeu‘}'aoaﬁ angpoKCHMAa-—
HMeI T MAKCHMAJIbHLIe a - KBaapaTtTHasa gdyeixa; 6 -0Opd-
rpagueHThl, MOyrObHAd A4e l?g 8 ﬂm%nﬁ AHECKpe T-

HcxonHyio reomeT-

PHIO NOBEePXHOCTH HNHUCKPETHOM CHCTeMbl, alnpoKCHMHpylome i
mMemMOpaly, cnefyeT NpEHAMATL C y4YyeTOM HayalbHOH CTpe -
bl IPOBHCJI& B COOTBETCTBHH C O.0, 2.4 = 2.6,

5.27. Ana meM6GpaHEBX NOKPHITHH, NOAKpeII@HHBIX pe6-
paM#, popMHpOBaAHHE paC4YeTHON CHCTeMbl peKOMeHOAyeTCH
IPpOH3BOAMTEL TaK, 4YTOOBl MOodCa f4YeeK MOAeJIH COoBIaaa/lH
6Ll C pebpami,

Pebpa, o6napaiompe Hapaay C OpPOAOIBHO#  TaxkXe H
BIrebHOH# XKEeCTKOCTHIO, PEKOMeHAyeTCS B pacueTHoffi Mone-
JIA AalOPpOKCHMHUPOBATHL OTAECNBHBIMH CTEpPXHEMHU C COOTBET-
CTBYIOIAMHE XECTKOCTAMH H C X@CTKHMH CoOefHHeHHIMH
Mexay cofoit B yanax. CoequHeHAe 3THX 3JIeMEHTOB cC
AUCKpeTHOH CHCTeMOHd, Moaenupyiomel MeMOpaHy, pexo -
MeHAyeTCHs IODPOH3BOAUTL B y3/18X C HNOMOULIO CTepXHeH,
MMeOmHEX HOORBILEHHyo (Ha 2~3 mopanxa) H3rE6HyYI0 B NpO-
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AOABHYIO XEeCTKOCTH OO0 CpaABHEHHIO C IOAKpeIIgIOmMHEM peb-
poM., IndHY 2THX COeoHHHTE/NbLHBIX CTepXHel cineayeT NOpH-—
HAMAaTh,PABHOH paCCTOgHHIO OT HeRTpa/bHOi OCH pebpa Ao
CpefHMHHOI INOBEpPXHOCTH MeMOpaHHO# O6O/MO4YKH, OO Halpap-—
IeHHI0O HopManbHOMy K pe6py (puc, 50,a).
9.28. Onop-~
Hbld# KOHTYpP ME@€M~-

)
@ EpaHHOr'o HNOKPbl-—
THR B pacyeT -
HO# cxemMme cCne -
AyeT AlOpOKCH -
MHDPOBATbL X@CT-
/ / KO COIpsDKeHHbl~

MH Mexny Cob6o#k
CTepPXHSMH, O0-

Puc.50. Yaawm pacuetHo#t momen® MCA nafgarmdME I1pO-
a - coenuHeHAe MeMOpaHbl C HOAKpeH-— AONBHON, HArub-
NgIOmMAMA pebpaMH; 6 - coeAHHeHHe HBIME H KPyTH/Ib-

MeMOHpalbl C ONOPHBIM KOHTYypPOM
P 4 HO¥ XOeCTKOCTH-

MM, OChb KOTOpPBIX COBOAaf&eT C HEHUTpaJbLHOH OChLI KOHTYypA.
ConpsaxeHde OIOPHOro KOHTypa C IpONeTHOH# KOHCTpPyKmHeM
B pacCyeTHOH# cxeMe peKoOMeHAyeTCd OCYyIeCTB/IdTb B y3jax
C ODOMOImBIO CTepxHel, C XeCTKOCTAMHU Ha 2-3 nopgaka
Oonnlle XeCTKOCTeH KOHTypa, H AJMHHOMK , COOTBeTCTBYIOmEe I
pacCTOSHHIO OT HeHUTpalbHOK OCH KOHTYpa A0 MecTa IpH-
MbIK aHEg MeM6panbl ( pac, 50,6).

Takag anopokcEMaudg HO3BOALGeT y4YeCThb KPyTdaliHe H
AOCHOJIHHTE/IbHbIE H3rdbalomie MOMEHTH B KOHType, BO3HH—
KawinHne p HeM OT HOPM&IbHBIX H KacaTel/lbHBIX YCHJIHE HO
KPpOMKe MeMOpAaHLl, 34 CYeT IKCIUEHTPHYIHOI'O Kpel/IeHHH €€
OTHOCHTE/IBHO HEeHTpa TSHXeCTHd NomepedHOro CedeHHg Onop-
HOI'O KOHTYypA.

5.20. B pacyeTHOll cxeMe peKOMeHAyeTCH Y4YHATLIBATH
nepuyMeTpalbHble CTOHKH, H& KOTOpble OHNMHpaeTCd  KOHTYP,
BEKJIOYE€HMeM B IPOCTPAHCTBEHHYIO CHCTeMy COOTBETCTBYIO~
IMEX CTepXHel, obnanalomux HOPOEKTHBIMH XEeCTKOCTAMHA H
CoeJHHEeHHAMH,

5.30. Meron crepxHepo# anmpokcumanud /11, 12, 13,
14, 15, 186 7 nospongeT pPACCYHTLIBATL KOHTHHyAaNlbHbIe CH-
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CTeMbl, KOMIOHEHThl HAINPEXOHHO-AePOPMHPOBAHHOIO CO-
CTOSHHS KOTOpPLIX ONpenendioTCd Yepea yCH/IHG B ClhelHallb-
HO mogo6paHHOH crepxHeBol MopenHd. l[IpeEMymecTsamn
3TOr0 MeTona gBASeTCH XOpouo pa3paboTaHHbIHA anmnapar
MAQIMHHOI'O pacHeTAa CTepXHeBbIX CHCTeM, HalH4yde BO MHO-
F'EX OPOEKTHHIX OpraHd3aldHgxX AOBOJABHO MOMHBIX CTaHAoapT-
Huix OporpaMM /177, nonoxHETenbHb# OnblT HPAMEHEHHH
3TOr'0O MeTopa Mg pacyeTa MeMOpaHHBIX CHCTeM, Tou~
HocTh peayabrarop pacuyera MCA Takas xe, kak ¥ MKS
Npd ONHHAKOBOM I'yCTOTEe CeTKH AMCKpeTHOR MoaenH. He -
nocrarkaME MCA no cpapHennw ¢ MKS gpngiorcg Heof —
XOAKMOCTL AONOJHUTENBLHLIX paboT OpH OOArOTOBKE HaH~-
HbIX O XEeCTKOCTHbLIM XAaApaKTepHCTHKAM pacCyeTHOH MOOeJH
IIpY NepepoAe ee H3 KOHTHHYAILHOHX CHCTEMBbl B CTepPXHE —
By, 10 3aMeHe paclpefe/IeHHON HArpysKH Ha MeMOpaHy
Ha COCpeaoTOYeHHBIe CHJ/bl, IpHK/JaAblBaéMbie B y3Jl1bl CTEep-
XKHepO MoOenH, a Takxe OpHd onpeaelIeHAH IIONOHHbIX YyCH-—
J4B B O6OJI0OYKe N0 pe3ylbTaTaM pacyeTa CTepXHepol CH-—

CTeéMbl, YKa&3aHHnle padoThbl JIerkKo INoAn&aKTCA aBTOMATU3Aa-
LIAX,

5.31. IlponeTHas KOHCTpyKuUHMS MeMOPaAHHOI'O NOKpPbl-
THg OpH HcOoonn3oBamud MCA annpokCHMEpyeTCH IApHHUPHO-
CTepPXHeBO’ cUcTeMOli, NPOAONLHbIE XECTKOCTH 23JIeMeHTOB
KOTOpPOH onpepengiorcd, HCXOoAd H3 SKBHBAJICHTHOCTH ae —
popManHdit H yCHIH# CTepXHeBROH MOOENH H 3JIeMeHTA MEM -~
6paibl,. U3ra6Hanile H KpyTH/IBHBIE XKECTKOCTH 3/ 1€ MEHTOB
CTepDXHEeBOK Moae/d MeMOpaHhbl cjleiyeT NPHHHMATHL PAaBHbl
MH Hynlo. THoopyw gueiiky ApHEPHO-CTEPXHEBOH# MopnenH
peKoOMeHAyeTCH UpPUHUMATBL C AByMS OAHarOHalbLHbBIMH CBd-—
agmi (cM. puc. 49).

Lna kBagpaTHOi d4Ye#kd CTepxHeBOH Moaejgd  IpH
AX = A y (cM. puc. 49,a) mnomand ceueHus 3jieMeH -
TOB OlpeaensgioTcd 1o hopMyiiam:

F, - 3 Y2

3

Axt , (53)

F =F, = ——g—-- Axt | (54)
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rne t ~ TonmEHA MeMGpaEB: AKX - pasMep CTOPO-—
Hbl gye KA CTepXHeBok MOaelH.

Lnga opaMoyronnHO# suyelixH C pazMepaMH AX #H AY
(cM. pHC.40,6) mnoman¥ CeueHHE BJEMEHTOB MWADHEDHO—
CTepxHepol MopenH OIpeaAeNdgIOTCH OO0 GOPMyIaM:

§

Fi - "l""é' A’x-t Co0S3 » (55)
2
F = aAxt 3-F 3 (58)

2_.
F, =—2> axt éﬁ——{" ) (57)

rge P = Ctﬁ A = AE/AB , OCTaNbHBIe OGO3HAYECHHS

SCHBl H3 pHC, 49,6.

COOTHOWEGHEEe CTOPOH IPAMOYrO/NLHOH SAYefKH CTepX —
Hepo#t mopenm ( P = A’J:/Ag ) PeKOMeHAyeTCs IpHHHMA,
He 6onee 1,5, [lng BHITAHYTOR NPAMOYTrONbHON d4efiKd, IpH
COOTHOLI€HHH CTOPOH } > 1,73, nnomaab OAHOrO K3
cTepxHell Moae/d OXKa3biBAeTCH OTPHUATENIBHOH, YTO OOHA-
KO He' HCKIIOYaeT BO3MOXHOCTH NpHMEeHeHHs yHHABEPCAalabHbIX
oporpaMM pacyetTa Ha OBM crepxHeBbIX CHCTEM,

5.32. Pacuetnyio cxeMy koHCTpyknHd MCA cnenyert
NpeACTABAATE B BHAe CTepXHeBOHA CHCTeMBbl C yY€TOM DO~
koMeHAAauKH# mo n.un. 5.24+5.29 C NpoHyMepoBaHHBIMH y3na-
ME H cTepxHaMH, [lopgaaoxk HyMepanH# yanoB peKOMeHAyeT
Cd OpPOH3IBOAHTHL BAOIb NOFCOB DAapal/e/IbHO KOPOTKOH CTO-
poHe MeMO6paHkl,

HMcxonHple pmaHHbie OO/MKHBI COAEPXATb KOOPOHHATH y3—
JIOB B OpPAMOYIrO/JIbHOR CHCTeMe KOOpPAHHAT, TOHOJIOT'HIO
CTepXXHeBO# CHCTeMbl (IOnOXeHHe K&XAOoro CTepXHS B Opo-
CTpPAHCTBE C HyMepalldell CTepxHe#l H CoefHHAeMbIX Yy3J/I0B
B OpHeHTauHel oceffi MeCTHO# CHCTeMbl KOODAHHAT); XeCT-
KOCTHble XApPAKTEepPUCTHKH CcTepxHeld (H3ru6Hble, KPYyTHIL -
Hylo M OPONO/NbHYIO XXEeCTKOCTH); CHOCO6 COeAHHEHHS CTep-
xHel B yanax (XeCTKHH HNM mMApDHUDHbLIR y3en): CpaHdy -
Hple ycinoBus (HaloXeHHe CBg3el, onpenensiOmUx Hy/eBbie
mepeMemeHAs ¥ yribl NOBOPOTA); BEeJHYHHBI H  MeCTa
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OpUIOXKEeHHd BHELHEX CTATMYECKHX BO3aeACTBHA, IpPABOMH —
MBEIX K Y3/IOBHIM H 3a0aOmMHEXCH IPOeKLUUSIMHE CBOHX BEKTOpOB
Ha KOOpAHHATHREIe OCH, llmomand ceuweHuli nuaronanedt crep-
XHepO# CHCTeMbl cneayeT Ooa6Eparb mo ¢opmynarnr (53 )
unu (55), a mromans CedYeHHS HOSCOB NApAa/IebHbIX KOH-
Typy mo ¢opmynaM (54) unu (58) m (57), cymmapyas aTh
naomafd aag CTepXxHe#, ODpHHAaOJdeXAauMX CMeXHbiM sf4Yell -
K aMm.

5.33. Peaynbrarbl pacuera MCA - mepeMemeHd" H
ycunds - Bhipnalorcs Ha ALY ® cHaGxaioTca OGLIYHON HH-
nexcanuel, [lnga mepeMemeHH#i yKasbipaeTcd HOMep y3ila H

BH NepeMemeHdd, [las ycHnH# yka3niBaeTCd HOMep CTep -
KHE H BHp yCHJHAM,

[lorouxrie nenHnle ycHaMg B MeMOpaHe cnenyeT Ol-
penfendgTh B y3la8x CTepXHEeBOR Moaend NO GOpMylam:

N B Ng + NocOoSK¢ ‘i"-N'a 1} Ko WP
i 0,5(6, + 8.)

HJIM
N _ N5+ NycosSely + Ng co3ol 4 ’
X, 0’5 tE{ " Bz)
X o= Nz + No Sincky + KNy, Sinols (58)
g4 5(a,+ A
Or ( 4 2,)
e N = Ny + Ngsindy + Ng sindla ,
3% 0,5(a,+ a,)
N _ Nasinead -~ Ngsinodla
* 4.7 0,5(b, + B,)
HJIH
Ny sinolg — Ng sunoly
N

4,2 0,5 (6, + b,) '

?
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OfoaHauye HNE, [pH-
pefjeHdble B  ¢opMyiaax

0 x ( 58 ) gcHm H3
y‘ f =L ¥ % T pHC, 5,1.

PexoMeHayeTcd
~ 6paTe CpenBeapHMEeTH-
YeCKHe 3HAYeHHd BeJlBA-

T >K YHH, IOJIydYeHHBIX oo

Q18 ounpepneneHHd HOp-

MalbHBIX H KAacaTejb -
Puc.51. ¥3en pacueTHOR MopesH
MCA HbIX YCHIIHH.

YCHEIHE B I1OA -~
Kpelngiomax pe6pax, ONOPHOM KOHType H cTOoHkax HaxOoaAdT-
cg HemnoCpenCTBEHHO H3 pacueTa CTepXxHepoi Mopenn, B
Ciydiae COBMemeHHd HNOSCHBIX CTepXHeH, anupOKCHMHPYIO -
mEx MeMbpaHy, C ODOAKpenndiOmEMH pebpaMH, O6hadaomy-
MH TOJIBLKO IPOAOIIBHOX XeCTKOCThIO, YyCH/IAR® pacopegend -
IOTCH NPONOPUHHOHA&/ILHO HPOAONLHBIM XECTKOCTSIM,

[IpgMepn pacuerTa

ilpumep 1.

HNcxonHble maHHBIe: OPO/MeT KBaApaTHOro MeM6pAHHO-
ro mokphbirdg 2a = 80 M; pvae'rH%q paBHOME@pPHO paclnpe-
peneHHas Harpyska @ = 2.5 xH/wm (250 kxr/m*). IToxpb! -
THEe OTAeNbHO CTOodmee, omeproe OO HepEMeTpy Ha KOnOH-
Hbel maroM B8 M, Mem6paHa BHIEDONHAETCHS H3 HH3KONET'HPO—
padHolf ctand 09I'2C. OnopHeif#f KOHTYp META/IEYECKHA -
cranb 09I'2C, B yrnmax KOHTypa H& paCCTOgHHH B M  IO-—
cTap/leHb pacoopkd. MOHTa&K UTOKPHITHA BeAeTCHS HaA HOO-—
MOCTEX C MCHO/IL30OBAHHEM PEKOHCTPYHPYyeMOro IOKPbITHSA
B KayeCcTpe pabdoyero ropuaQHTA.

C yueToM pexomeHpauuff o.m, 2.4; 5.14 npuHIMa —~
eM: HayYa/JbHyl0 CTpesly HpOBHCA - fo =1 M (20 /80 ) ;
OTHOCHTE/IbHbBIe NPOAOINbHYIO H H3rUfHyIO XeCTKOCTH KOH-
Typa C yueToM ByToB — Ky = (,5, Ny "2,5-10'5. [Ipn-
HAMa8eM B HepBOM IOpHOMHXEeHHH MeMOpaHy TOMMHHONR 4 MM.
BeapaaMmepupit napametrp + 1o ¢opmyre o, 5.16 pa -
BeH
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iy o .9_—.)3._: 25 30 (30
=1 3 5 8 WA
o 2,1'10° 0,004

OTHOCHTenbHEIe XEeCTKOCTH KOHTypa 6e3 yuyeTa Halli-
YH§g pacrnopok

- - a-a
K=Kg——2 =05 =8 = g4

a 30
___ (a-Qsy -5 30'6 )3 -1,28.10™°
n = ng( a ) =2,510 ' .

XeCTKOCTH OIOpHOI'O KOHTYypa

(EA), -ic,'E-Lu, =0,4"2,1- 10 0004 30=10" xH (10% 1);

(E3). .= C Tto =1,28-1072-2.1.10%.0.004-30% =
=290,3.103 kH.m2 (29030 T™2).

[lepeMemeHE] ¥ YCHIUE B 3/IeMeHTaxX HOKDHITHS C
yI€TOM HadYalbHOH CTpenbl IIPpOBHCA M HaIU4YHdg PacilopoOK QIi~
pepengiorcd no ¢opMyinaM 20 +22; 27 +30; 34 =41.

Ilporu6 B mesTpe HOKPLITHS

/ L
-1 23084085\/——3‘-5—32— = 1,23 m .
2,1 10 0,004

Hanpgaxeuua p ueHrpe MeMOpaHhbl

-6 = 3/q2od’E
ox =Cy= 8 ¥V

S _._._;__J__
=0 387-0.88-1 \’ 30 2 =135,5 MIla (1355 KI“/CMz).
’ ' 0, 004

MakcHManibHble HalpsKeHHs B MeMbOpahHe

It
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3/ @2 a*E
max = s '355 0,85 i'TtT— =

3 L
'0'74.0'97'0'85V 4 5 30 221 10 =255,8 Mlla

0,004 9
(25680 kr/cN®)

&

HNardGamomaf MOMeHT B NpojleTe OHNOPHOrO XKOHTYpA
(B rOpE3OHTaNBHON MIOCKOCTH)

>
Mix = By Pis B (Eg)nf/i_%g_u -

S

3 —2'2'“5—21'5'_—2'— -
- 53.1,08-1,18-200,3-10 2,14.10'°.0,004<. 30

=130,86 xH-m (13,1 T™]).

CxHEMaomee yCHNHe B OponeTe ONOPHOro KOHTypaAa

3 20:2'
Nm.:,ﬁa Sssf (EA), \ —%_'EIT =

73 .
-0.76-0.88-110- ( 2.9:90

2,110 .0,004

MaxcuamManpHbI## H3rub6aioukfi MOMEHT B KOHType
MeCTAaX OKOHYAaHHS pacrnopox

r"z. P'Zf PZE (Ej) v E""h: -

2
-89,5-0,88+1,36- 290,3-103- —23
2,1%.10'®. 0,004 - 30

= 9295 xH.Mm (229,5 ™),
80

2.
) = 14879 xH (1488 T).



CxumMaloiee ycu/lie B KOHType B MeCTaX OKOHYAHHHA
pacIopoK

Ky = p,‘ [~ 0,55-14879-8183 xH (818,3 T).
[bnepeyHaqg cH/la B OIOPHOM KOHType B MeCTax OKOHYAaHH{]
pacInopokK

3 q’Z 2
3 2 A 2 8

- 2,57-307.2.1.10" _
0,058-30-0,004 0.004 2901 xH (290,1 T),

MaxcuManbHOe TMOpU3OHTAa/LHOe NepeMelleHHe cepe-
OHMHBl OINMOPHOI'O KOHTypA

3 20.2'
=d C(,gf‘ﬂ 8bh i%{‘ =
2
930 = 0,197 .
37510308530 2.1-108- 0004)

Hucnopble KO3GGUIHUEHTHI X, , d’3' 3‘1, ’3‘5, P.’)

£, P3 - ompeneiseM Ho rpapukam Ha puc.27+40 kaxk
A1 KOHCTPYKUHH 6e3 paCHnopoK NpH i< =0.4:n -1 ,28 10-5
Yucnopsle K03¢phHLHEH Thl o(.‘} d‘G ,

1f éP Psf , yqn'rblsammue H&‘-I&ﬂbHyIO Ci‘pe y npo_
Hca M f)"I::':':EHI»I = 2 41,0Hp6ﬂ9JIHEM J10 Fpa(bnxaM

Ha PHC, 44 45-
Hucnopbie kK03¢¢pUn e HTHI _P1B ﬁz& _P‘lg ﬁ?g’

yYUThIBAOIIMe Halliyne pachopok ,onpeneliseM NO rpapuky
Ha pHUC.46 IipH ﬂ-g = 2, 5x10'5

[lo BBIYUCIIEHHBIM YCHIUAM B KOHType ero He 06X oM -
MO 3aKOHCTPYMpPOBAThb H OlNpenelIiTh napaMeTphl k:, n .
Bc/oi OHM NpeBOCXOAAT NPHHATHIE paHee 3HayYeHHs K H N
6onee yem Ha 10 %,pacyeT NOKpLITHA ClleAyeT NPOBECTH
3aH0BO,

[Ipumep 2

UcxonHble naHHble: NpoOJIeT KBAAPATHOIO MeMGpaHHO-
ro NOKpeITHE 20 = 60 M; pacyeTHas paBHOMGPEO pacHnpe-
nenexsas Harpyska § = 2 5 kH/M™ (250 xr/M™ ). Tlokpni-
THe OTAellLHO CTofgliee, ONepTroe IO NepUHMeTpy Ha KOJOH-
Hbl waroM 6 M, MeM6paHa BbLIIOJNHAETCHa U3 HHU3KOJIETrHpPO -
BaHHOi ctamn 09I'2C, OnopHbifl KOHTYp COOpPHBIR Xene3obe —
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roubi#t (6eToH xnacca B25). B yriax KoHTypa pachoJioxeibr
ByThi Qg = 6 M. MoHTax NOKpHITHS BeAeTCH HaBeCHLIM
MeTOAOM N0 CHCTeMe 3JeMeHTOB “uoctrend” (o.m. 4.4,
4.8, 5.22).

C yuyeToM pexoMeBRpgaudf#t m.n. 5.14 oTHOCHTEILH bl e
OpOAO/NIbHYIO H H3rHOHYIO XXECTKOCTH ONODHOI'Q KOHTypa C
y4eTOM BYTOB OpHHAMAEM papHoO# E’B =1,8, hy =3.1074,

OTHOCHTEeNbHHE XeCTKOCTH KOHTypa 03 yyera BYyTOB

_ 3 _4
kR =1,6220.128. n =3.107% 33(—)6) -1,54- 107%

XKeCTKOCTH OINOPHOr0 KOHTypAa

(EA) =1,28:2,1.10%.0,008-30~2,42-10" xH (2,42-10° 1);
(E9) =1,54-107%.2,1 .10%.0,003-30° =
- 2.82:10% kH.M? (2,62.10° ™).

HavanbHyio CTpeny OpPOBHECA 3neMeHTOB”nocrend’ Co-
raaco u. 5.22 npumamaem passok {, =2 Mm(1/15a ).

[IpuriMaeM B IepBOM IHIpUGIHXKEHHH MeMOpaHy
TOMWHHOH 3 MM, 3JileMeHThl "nocreiu®, pacnojOXeHHbIe
B IJaHe wmaroM B8 M B O0OOHMX HAIpAapJ/JACHHUAX, oBBITON-
HHIOTCY M3 1noJochkl 4x285 MM ( An = 11,4 cM" ).

[IpupeneHHag ToOAMMUHA 3JEeMeHTOB “IocTenu”

O = A_[h=11,4/600= 0,019 cu .

PacuyeTHas paBHOMEpPHO paclpepeseHHaAd MOHTaXHag
Harpyska, omnpepaengemMas COOGCTBeHHBIM BeCOM 3JjIeMeHTOB
*ooctenu” H MeMOpAaHHI

P =( 3+2.0,19)°0,0785-1,1 =0,292 KH/M2 (0,029 T/M

[lepeMemeHds U yCHAHME B JIEMOHTAX IOKPHITHS  HAa
CTanHHE MOHTAaxa ompenensiorcg no popMmynam (42)+(48).
I[lporu6 B nmeHTpe OOKPLITHL

W = c:cim:’/‘:(u.—d_g)/i (EQ) =

2).
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3
"1,0-’\/0,292-(30-6)4/(2,1-108-0,00019) = | 34 M.

MakcueManpHble yCHAME B 3JIeMeHTax "nocTeqH”

Np = Lim 3V PQ‘(G'_G'B)ZEAn b =

=0.342Y 0,292%+(30-6)%+ 2,1 +10° -0,00114 - 6

= 275 xkH (27,5 1).

Harr6aiomuie MOMEHTHI B IOPH3OHTANBHON IJIOCKOCTH
OIIOPHOI'O KOHTyp& B Hponere

3/ P- '
M1m=Pim(Ej)'¢ E202(a~o,)

b

2=

3 0.202°

2.1%.10'%.0.00019% - (30-8)
= 2739 kH'm (273,98 T™™)

B MeCTax OKOHYAHHS BYTOB

- 8-2.62.10°

3 2

- 17.2.62:10°.

2.1%.10'%.0.00016% (30-6)

= 5820 xH-Mm (582 T™).

YCHIHEe CXAaTHd B OIOPHOM KOHType
N, =0 '2.8((1-111 )\/_];l?u._a_)E—S-‘—
=0,28+(30-8) Y 0,282%.(30-6)2.2,1-10°.0,00019 =
= 840,9 xH (84,1 1).




MakcEManbhHOe I'OPH3OHTA&NbHOE llepeMemeHue cepepnd-
Hbl ONMOPHOrO KOHTypa

Wem = Lam A 3V Fz(‘l"u'f,)z/(ES)z =

3

2 - (30-8) 2
- 2-30-( 0298 30 -6 ) = 0,188 M.
2,110 - 0,00019

Hacnopble koappanueHTs! ©lym , Fim , Pim ,
sz, 3 OnpegengeM Io rpapsky Ha pHC.48 ais 1o-
KPLITHR C ByTaMd IpH ng = 3.104 = {- = Q /15,

MOHTaXHyYI0O CACTEeMY 3JIeMEHTOB "IOCTeNU” NpHHA -
MaeM C [OHONHUTENhLHBIMH AHArOHAJlLHBIMA  CTepPXHAMH
(cm. pac. 5,a). B coorBercrpHd ¢ n. 5.22 Oporu6hl, ro-
PU3OHT&NLHbIe NepeMelieHHES KOHTypa H Ha3rdbamwmpae Mo -
MeHTbl B OHOPHOM KOHType cHHxaeM Ha 30 %

W =0,7-1,34=0,94 M; M, =0,7.2739=1817 xHem;

m,
Mﬂ;o,7.5820-4074 kH.Mm: lLKM=0,7-0,188=0,132 M .

PacuyeT nmnoxphiTHg Ba 3KCIJIyaTalUHOHHbIe HArDYy3KH .
HayanpBag cTpesna NpoBHCA paBHAa

f.o=2+004 =284 m (1,200 ).

PacyeTHag akcmiyaraudOHHAg HaArpyaka 3a BbiYeTOM
COOCTBSHHOI'O peca MeM6OpaHbl H 3jjeMeHTOoB “nocrtenH”

CP = 295 -0,202 = 2,21KH/M2(0,221 T/M2)

BeapaaMepHLil napame'rpf no ¢opMyne un.5.16 paeeH

_& - _212.1_8__._3_0___ .(_5-392__)3 = 0,11.
2,1°10 0,003 ’
[lepeMemesg U yCHNES B 3NeMeHTaAX MNOKPHLITHA C

y4yeTOM Ha4YaJllbHO# CTpe/sibl OpPpOBHCA H HanM4Ydd BYTOB Ol-

penengiorca oo ¢popMmynam 20 +30,34 +41.
[I[poru6 B HeHTpe HNOKpPLITHA

3

221 .30%
' =1,05-0,37.0,85- 2.1-105. 0 003 0,47 M.
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HanpsxeHug B ueHTpe MeMOpaHhl

3 8
e . i 2.21°.30%2,1 -10°
G, = @, =0,378-0,25.] 5,003

= 44 2 Mlla (442 Kr/cmz).

MakcuManpHble HalpgXeHHd B MeMOpaHe

3 2
_ 1/ 2,21.302 - 2,1-10° '_

-2421 MIa (2421 xr/cm?).

MarmGaomu#t MOMeHT B IpojleTe OHNOpHOro KoHTypa (B
rOpHA3OHTAILHOA INIOCKOCTH )

g3 2.21°
M1£3,9-1,36-l,02-2,82-10 . 216 2 =
2.1.10" 7.0,003“ . 30

= 1053 xH.m (105,3 ™).

CxuMaimmee yCHIHe B HpPO/JeTe ONOPHOro KOHTypa

3
__._:._1'—
N, =0,24.0,73.1.2,42-10" | (—2:2L =30 )3 ",

2,1.10°-0,003
= 9451 xH (945 1).

MakcumanbHbl i U3rUbalOWIUE MOMEHT B KOHType B
MeCTe OKOHYaHHS BYTOB a
2

_ o a1\ 221
Mz:. 62-0,86:0,84+2,62-10 2,1—94—[_10 5.0.0032.30

= 9757 xH-m (975,7 T™™),
CxuMapuee ycuilde B KOHType B MeCTe OKOHYAaHHUM

°Y"% Na = 0,6- 9451 = 5671 xH (567,1 7).
[flonepeyHag cuna B KOHType B MeCTe OKOHYAHUHA BYyTOB

3 2, 2 8
_ 2.21°.307.2,1:10°  _
G, 8=0,1123-30.:0,003 5.003 =

= 4700 kH (470 1),

PaccrtogH:1e oT OKkoOHYaH4d ByTa N0 MeCTa NepeMeHbl
3HaKa 3JTMHOPbl N3rubawiuix MOMEHTOB B ONOPHOM KOHType
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A, = 0,2 (30-6) = 4,8 M.

MakCEManpHEOe I'OPH3OHTAlIbHOe HepeMemeHHe cepe-
QAHBEl OHOPHOI'O KOHTypPA:

3
w, =2,31,2.0,85-30-Y ¢ 2 2;' N2
2,1+10°- 0,003

Qucnosbie xosppEnueHTH! oL, , 0(12' 9 C’L?, » '81 ’

?5 . Pi’ 53,2.1 .‘5‘3 — onpepaenseM IO rpaduk aM
puc., 27+40 Kax OoNng KOHCTPyKuHH 6e3 pyros npu K =1.3;
R = 1,54-104

‘{choame K 09 pPHIIAe HTEL d.,“}, o('sf, lxif* x5f’

P‘lf ’ PZ-f ) PS} ) YYATHBAIOMHEe Ha4albHYIO

CTpesy OpoBHCa MeM6paHbl -j- =(0,11, ompepengeM 1o Trpa-
¢ixaM Ha pHC. 44, 45.

YucnoBble xoadhdHaHe HTHI 1313 P‘Z-g I"'«E:ﬁ;g
yUdTHBAIOMHAE HanMide BYTOB, onpenenﬂem N0 rpapEKy Ha
pac. 46 upH ng = 3¢ 10"4

Ilo penuuunaM ycunuilft B nepeMemeHAH B aAeMeHTAaX

NOKPHITHE HA CTAOHH MOHTA&XA H 2KCIIyaTagidd onpenesgeM
HX CyMMapHble 3HauyeHHd,

MakcuManbEag Crpelia OpoBHCA NOKPHITHSL:
f =8+ 004+0,47 = 3,41 m.
Maru6amomuae MOMeHTbH! B HpoJeTe OIOPHOro KOHTypa

= {917+1053 =2970 kHMm (287 T™).

=0, 157 M,

M

12
CxEMaomee ycHjaHe B IIpojleTe OIOPHOro KOHTypa

N,. = 841+9451=10202 xH (1029 T).
HMaru6amomuait MOMEHT B KOHType B MeCTe OKOHYAaHHY
ByTOB

M

e 4074+9757 = 13831 kH-em (1383.1 1M™).



C yderom m. 5.18 pexoMeHayeTCd CHHXEHHe Be/dYd-—
Hpl ¥3rubamomero MOMEeHTa B OINOPHOM KOHType B MeCTax
okoHyaHus BYTOB Ha 30 % BBHAYy CHHMXEHHHS €ro H3rHGHOMR
JXEeCTKOCTH 34 CYeT IOgB/IeHAS B 3THX CEYeHHSX TpPeIHH,

M,.= 0,7+ 13831 = 9682 xH-M(968.2TM).

CxEMAIOmee yCHJIEe B KOHType B MeCTe OKOHYAHUS
BYTOB

_N'Q_K= 841 + 5871 = 6512 kH (851,2 T).

MakcuManpHOe ropH3OHTAaNBHOE IepeMeleHHe cepe-—
J4HbBl OOOPHOI'O KOHTypAa

u’h‘.= 0,188 + 0,157 = 0,345 M .

87



CIIMCOK J/IMTEPATY Pol

1. Tpopumor B.HU., Epemeer ![I.I', NaBoinos E.I0, Mewm-
6palnEble ( TOHKONMCTOBLIE) BHCHYME HOKDHITAS, ~ M, :
BHHUHAHWC, 1981. - 85 c,

2. PekoMeHnanus. Mo NpAMeHeHHIO MeToAa AYyropod Todey-
Hoi cBapki (A TCII®) c MO3aRYHHIM OPOIIABIEHHEM /
LWHHUHMCK aMm, Kywepenko. - M,, 1880. - 78 c.

3. PexomMenpnanuy no goyropoi Toue4yHOl CBaApKke COCAHHE .
HAH 2/71eMEeHTOB CTAajlbHLIX CTPOHTEeJILHbBIX KOHCTPYKUHER /
HHHUHUCK umMm, Kyyepenko, - M, 188]1. - 61 c,

4. PexoMeBpauud o TOYEYHOR AyroBOH HpHBapke IpPOPHIU-
POBAHHOr0 HACTH/Ia K CTAajJbHbBIM 3JIeMeHTaM Kapkaca /
HHUNCK umMm, Kyuepenko—~M,, 1981. - 43 c.

5. PexoMeHpanug 0o aproHo-Ayrosol CBapke TOHKOJIUCTO-
BbIX ANIOMHHHEBLIX CTPOHTEJIbHBIX KOHCTPYKUHHX B MOH-
taxHbix ycnopdax / UHHUHMCK am.Kyuepenxo, -~ M.,

1974l — 31 C|
8. i1locoBUe IO onpenel/leHUIO Npenejlop OrHEeCTOHKOCTHU KOH-

CTPYKUHH, NpedelIOB pacClpoCTpaHeHHsg OrHg IO KOHCTPyK-
LHAM M rpynn poaropaemoctu Mmartepuanos (k CHull
0-2-80). - M.: Crpoituanar, 1985. - 54 c.

7. Kukun A.W., Camwxapoesckuin P,C,, Tpynm B.A. Kou-
CTPYKILHH M3 CTalbHbIX TPYy6, 34NOJHEeHHbIX 6eTOHOM, -—
M.: Crpoituapnar, 1874. - 145 c.

8., Cropoxenko JI.LWU, Tpybo6eToHHbIe KOHCTPYKUHUA, - KH-
ep: Bynusenruuk, 1978, - 8] c.

9. puropwes A,C,, lllagppus B.,A, O papHoBecHd KBagpaT-
Ho#f MeM6GpaHbl Opd GonbmHX NporHBax JHUccrneposanug
no Teopud coopyxeHdif—~Bwinm. XX1Y. - M, Crpoiius -~

nat, 1880. C. 115-=120.
10. Canbepanopy M. Yucnensble MeToabl B TexHHKe, - M,:

“n' 1955- - 247 Cr
11. Pozun JI.A, CrepxHeBble CHCTEMBbl KAk CHCTEMBbl KO-

HeyHbIX 3aneMeHToB, - Jl.: Uan-Bo JleunHrpanckoro yHu-
BepcHTera, 1876. - 232 c.

88



12. Pxanunsis A,P, [lpeacrapnedde cnmomHOro H3orponHoO-
ro yupyroro Ttejia B BHfe APHAPHO-CTEPXHEBOH CH—
creMsl JCccneaoBanug no BonpocaM CTPOHTENBLHOH Me -
XaHHKH M TeOpHH mnacrtduyHoctdH. - M,! l'occrpodiuapar,
19056, C. 81-83.

13. Hakoneskos B.A., lllapanas M.A. O pacueTe oGomouek
C HCHonb3oBaHueM cTepxHepol#t Mopenx / C6.tp.//IMCH -~
1875, - Brin., 7-C. 83-78.

14. lllapanan U,A, O BOSMOXHOCTE MOAEJNHPOBAHHY [ADHHD—
HO-CTepPXHeBpO# CHCTEeMOH ynpyroro KOHTHHyyMa C IpO-

" H3BOJILHBIM 3HaAYeHHeM KoabppHnueHra [lyaccona, Mexa -
HHKA CTepXHEeBbIX CHCTEM H CINIOWHBIX cpen /Tp.HdH-Ta/
JIMCHU. - 1969. - Brio., 80.~C. 37-42.

15. lllapanas M, A, lllapaupHO-CTEepXHEeBble MOAENH yHpyro
cpenbl fC6. Tp./JIMCH - 1970, - Ne 83.-C,150-185.

16. Mak-Kopmux C.Y¥Y. PemeHne mnockoii 3agayd  TeopHH
ylipyrocta y PacyeT CTpPOHUTEJbHbLIX KOHCTPYKIHEHA C HC--
NO/Ib3OBAHHEM 3JIEKTPOHHbIX MalmHkH, — M,: Crpoiltuapgar,
19687.-C. 268-289.

17.[IporpaMMa anga crarAE4yecCKkoro ¥ AUHAMHYECKOro pacye-—
Ta WIACTHHYATO-CTEpPXHEeBbIX CHCTEM C y4YeTOM reoMeT-
pHyeCKO# HenuHe#HocTH “laMmMma-27, - Kues:
Kues3HMHUIII, 1880. - 124 c,

18. Seide P, lLarge deflections of rectangu-
lar membranes under uniform pressure.
Inte Jo Non-Linear Mechanics, vol,lZ2,

1977y DPe397=407.

89



COAEPXAHHE

[ pe AHCIOBHE . tieiierreirenreriseneseronsnsnsssasans

1. OCHOBHBIC HONMOXKOHMS . eouvet vrvessrrossserssssscssranns

2. PexomMeHpgamMud 0O KOHCTPYyHpPOBAHHIO

ilposteTHAT KOHCTPYKHHS .ot veeeesessseaccsasscncsna
OOOPHBIA KOHT YP:eeeseaasssoasnscsnsssossnsacsscscansne
OHOpPEBIE KOHCTPYKUHMH ... oveerenserocsessssscoscaree

3. Marepuane, TpeGOBaAHHSA 110 H3IrOTOBJIEHHIO..,....
4 . OCHOBHBIE HONOXEHHS IO MOHTAX Veereeessecccsereos
0. PexoMeHpauumu no pacueTty

OCHOBHBIE IOIOXKEHH .. vteetarssasssacsssssssssosens
ilpu6nuxxeHHAT METOOHKA PACUETA...c.tevveecccecs
PacuyeThl yucneHHBIMH MeTomaMH Ha 9BM,.....
[IpUMe Bl PACHUETA....cierertirscrsssssscssrsssacsscses

6‘ CHHCOK HHTepaTypr-....'------.---------------------.-rl

80

8
21

31
33
36

41

43
70

78
88



IITHUNCK um, B,A.KyuepeHKO

PexoMeHpganuy no NpoeKTHPOBAHHIO MeMOpaHHbIX HOKPHITHHR

Ha NpaMOyrojlbHOM IUiaHe O/ PeKOHCTpPyHpyeMbIX 31aHH}
H COOpyXeHHH

Pepaktop /1.B.Porosa

CnaHo B Ha6op 18.11.88 [lognrcaHo «
neyaTH 6.02.89 ¢opma'r 80x90 1/16 Yu.-u3n.:n. 5,1

Ycn.kp.—orT., 5,2 .Tupax 500 2k3. 3akaz No 768 lesa 90 xom.

[IpouspoacTreHHO-3KCHe puMe HT anbHble Mactepckde BHUNHC
'occrpoa CCCP

121471, Mockea, Moxafickoe mocce, pom 25



