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YACTD XVI. KOHCTPYKIUSA U ITPOYHOCTH KOPIIYCOB CY10B
N3 ITIOJIMMEPHbIX KOMITO3UIIMOHHBIX MATEPHUAJIOB

1 OBIIUE ITIOJIOXEHUSA

1.1 OBJIACTb PACITPOCTPAHEHUSA

1.1.1 TpeGoBauus Hactosimeil uacti [IpaBuiI pacrpoOCTPaHSIOTCA HA KOPIyca M HAACTPOMKH U3
TIOTUMEPHBIX KOMITOZUIUOHHBIX MATCPHUAJIOB CICAYIOIMUX CYAOB!

.1 Bomom3memaromux cyaoB LIHHOH 15 — 70 M BKIFOUHMTENBHO;

.2 BBICOKOCKOPOCTHBIX BOZOHM3MEIIAOIMUX CYAOB ¢ uucioM Ppyna B npegenax Fr,~ 1,0 — 2,5;

.3 mutrorok ¥ Karepos anmwuoH 4,5 — 15 M ¢ uncnom ®pyma Fr, < 2,5.

Tpebosanus Hactosmeit yactu [IpaBun pacmpoCTPAHSIIOTCS TAKXKE HAa HAACTPONKH M3 MOTMMEPHBIX
KOMIIO3ULIMOHHBIX MaT€PHANOB BOJAOM3MEIAIOMUX CYAOB ¢ METATHYECKHMH KOPITyCaMH.

1.1.2 Koprnyca ¥ HAaACTPOHKH M3 TMOJTHMEPHBIX KOMIIOZHIIMOHHBIX MAT€pPHANOB CYIOB H MIIIONOK,
NPOCKTUPYIOIUXCS Ha ki1acc Permcrpa, HO He ykasanHbiX B 1.1.1, moanexar paccmorpermo Perncrpom
COBMECTHO C TEXHHYECKMM OOOCHOBAHHEM B BUAC HOPMAaTUBHBIX JOKYMCHTOB, PC3YJbTATOB PACUCTOB H
ncneiTanui. TexHudeckoe 000CHOBAHHE JOJDKHO MOATBEPIKIATh YPOBEHb OE30NMACHOCTH KOHCTPYKLIMH
WM M3ACTHSI HE HIDKE, 4eM 3T0 Tpedyercs coorsercrByromumu npaswiamu PC. B Ttakom crmyuae
TIPUMECHUMBI ITOJIOKCHHA HACTOALICTO pasacia U pasn. 2.

1.2 ONPEAEJIEHUA U NOACHEHUA

1.2.1 Onpenenerus U NOSCHCHUA, OTHOCAWHKECS K oOweH tepmuHonorun [1pasun, npuseaens: B 1.1
gactu | «Knaccudpurarms».

OrnpeneneHns pa3MepeHuii Cy10B NPUHATHL B cOoTBeTCTBUM € 4acThio 1 «Kopmycy.

1.2.2 B nacrosmeit wactu [IpaBun npussTs CleAyOMume ONpPeaASICHHS.

IlonruMmepHn# koMmosummuoHHHU® Matepuman (I[IKM) — wmarepuan, umerouuii
TETEPOTEHHYIO NPHUPOAY U COCTOSIIMH M3 apMHUPYIOIUX 3IEMEHTOB U MOJUMEPHOH MaTpPHLIBI.

B xadecTBe apMUPYIOIIKX BJICMCHTOB HPHMCHSAIOTCA 9acTHLB U BONokHA. [Ipumenenue ITKM ¢
apMHPYIOIIMMHU 3JIEMEHTAMH, HE YKa3aHHBIMH B Hactosweid uactu [lpasun, gomyckaercs mpu
COOTBCTCTBYIOIICM TCXHUYCCKOM OGOCHOBaHI/H/I, BKIOYAKOMHM HCHOBITAHUA H PAacUCThl MNPOYHOCTH
KOHCTpyKIumi kopmyca u3 ITKM.

Oxuopogumit [IKM — marepuan, COCTOSIIMIA H3 CIOEB APMHPYIOLIUX IEMEHTOB OJHOTO THIIA
¥ 00IaJaromyMK OJHUMH XUMHUYCCKUMH CBOHCTBAMH, HMEIOIINX OAHHAKOBYIO CXEMY apMHPOBAHHS.

Heoauopoaumit [IKM — marepuan, cocrosuuii U3 CJI0SB apMHPYIOLIHX 3JEMCHTOB Pa3HOTO
TUIA, HO OJHOM XUMUYECKOH HPHPOIHI.

T'u6puaueit [IKM — marepuan, cocTosuuuii U3 COEB HA OCHOBE APMHPYIOIMUX JJIEMEHTOB
pasHOM XMMHYECKOH MpUpOAsI, MO0 M3 OTACHBHBIX CJIOCB, KaXIblii M3 KOTOPHIX BHIMOJHCH H3
APMUPYIOIIKX JIEMEHTOB OJHON XUMHYECKOH TPHPOIBI.

Bo10KXHO — CTEKISIHHBIH, YITICPOAHBIA HIIH apaMUAHBIH apMUPYIOLIMI SIEMCHT, IPUMCHSICMBIH B
BUJE CICAYIOLIETO:

poBHHLA (KTYTOB);

JICHT;

IIETEHBIX TKAHEH;

MYIBTHAKCHATBHBIX TKAHCH.

PoBuuma (xryrt) — OOJBIIOE KOJIHYCCTBO COSIHUHEHHBIX MEXKIY COOOM BOJOKOH,

JlerTa — OONBIIOE KONHYCSCTBO POBHHMIY, COCAUHCHHBIX MEXIY COOOM MOMEPeYHOMN CIIHBKOA,

Mat — IIKM, umcromuii B CBOEM COCTAaBE KOPOTKHE BOJOKHA (chops) mmuuoi ot 3 a0 20 MM,
IIPOHM3BO/IBHO (XAOTUYHO) PACIIOIOKCHHBIC HA INIOCKOCTH, HA OCHOBE TMOJHMCPHOM MATPHLl, B KOTOPYIO
MOTYT OBITh BBEACHBI MUKPOCHEPEL.
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Tkaup MyIbTHAKCHUAJbHAS — Marepua, 0Opa3yeMblil CIOSIMU JICHT C OJHOHAIPABICHHBIM
apMHUPOBAHUEM, HAIOKCHHBIX APYT Ha APYra MO 3aJaHHBIMH YIIAMH U COCAMHEHHBIX MEXIY COOOM
CIIUBKOH.

MynBTHAKCHATIBHBIC TKAHH B 3aBUCHMOCTH OT KOJMYCCTBA HAIPABICHHM apMHUPOBAHUI IOAPA3-
JETSIOTCS. Ha CIIEAYIOLIUE THIIbL:

OUAKCHAJIBHBIC, UMCIOLINC JBA HANPABICHUS apMUPOBaHHs, Kak rmpasuio, 0° u 90° mnu +45° u —45°;

TPUAKCHATBHBIE, HMEIOIME TPY HAIPABICHUS apMHUPOBaHMs, Kak mpasmio, 0°, +45° u —45°;

KBa(POAKCHAITbHBIC, UMEIOLINE YSTHIPE HATPABICHUS apMUPOBaHis, Kak mpasuio, 0°, +45°, —45° u 90°.

Tkaup muneTeHas — Marepuan, oOpasdyeMbli IyTEM IUICTCHHMS CKPYUYCHHBIX BOJIOKOH HWIIH
POBHHII 10 TKALKOM TEXHOJOTMH M UMEIOLINI Pa3IUIHbIC BBl NEPEIUICTCHUSI (CATHHOBOE, HIOJIOTHSIHOE,
Cap>KEeBOC U T.1.);

[Ipenper — apMUPYIOMKE DIEMEHTH B BUJAC JICHT, [UICTCHBIX TKAHEH WIIH MYIBTHAKCHATBHBIX
TKaHEH, MPONMTAHHBIC MPEABAPUTEIBHO TEPMOPCAKTHBHBIM CBS3YIOIMM, KOTOPBIH OTBEPIKAACTCS MPH
OIIPEENEHHBIX YCIOBUAX (TEMIIEPaTyphl W/HIM JABICHU).

UacTuuma — apMUPYIOUMH 3ICMEHT B BHAC CTCKIIHHOH WIH HOMM3GUPHON MHKpocepsl,
KOTOPBIN MPUMEHSCTCS B CYAOCTPOUTEIBHEIX KOHCTPYKIHSIX B MaTepuanax THra cpeporriacTuka 1 Mara.

ITonumepHas MaTpuuma — CBA3YIOLMI Marepual B OTBEPXKACHHOM COCTOSSHMH Ha OCHOBE
TCPMOPCAKTUBHON OPraHUYEeCKOM cMojbl (monmddupHOW, BUHIIXQUPHOW, SMOKCHIHOH H TJ.) €
OTBEPIKOAIOLICH CHCTEMOM U Pa3IMMHBIMU JOOABKaMH (KaTaTH3aTOPOM, YCKOPHTEIEM, THKCOTPOIHBIMHU
Jo0aBKaMu, KPacsAIIiM TUTMEHTOM).

Coheponnactuxk — ITKM, kOTOpEIil COCTONT U3 MUKpOChEp U HOIMMEPHOH MaTpPHIIbL.

AITe3HOHHHEN| cocTaB — kiei/kommayuz (filler), mpeacrapmsromue coO0H OpraHHYECKHE
BCINECTBA, MPEAHAZHAUCHHEIC I COCAUHCHUS 31eMeHTOB KoHCTpyKuwmid u3 ITKM u 3anonHeHus 3a30poB
MEXIY HUMH, COBMECTUMEBIC ¢ monuMmepHOH Marpumeit [TKM.

IleHonmmacT — Marepuai IUIOTHOCTHIO HIDKE IUIOTHOCTH BOABI, MMEIOIIHI MIOPHCTYIO CTPYKTYPY,
MPEUMYLICCTBCHHO 3aKPHITOSICHCTYIO, COBMCCTHMBIN C MOJMMEPHOH MAaTPHICH HCCYIUX CIIOCB.

TpexcnoliHas KOHCTPYKIHA — KOHCTpykuma (sandwich), cocrosimas w3 Hapy»HBIX
HecyImux cnoes, BeIMOMHEHHBIX u3 [IKM, W cpeaHero cios — 3amojHHUTENSI, B Ka4€CTBE KOTOPOTO
MPUMEHSAIOTCS TICHOILIACTHI, CHEPOIUIACTHKH, MAaThl, a TAKKES KOHCTPYKTHUBHBIC JJICMCHTHI B BHIAC COT,
pedep u rodp paznuuHoit koHuryparmu. [locneanne MOryT IPUMEHATHCS OTACIBHO, IHOO COBMECTHO C
MIEHOIIIACTaMH U CepOINIaCTHKAMH, 3aNOIHAIOIEME CBOOOAHOE MPOCTPAHCTBO MEKAY STHMH SICMCH-
TaMH.

MeToAa KOHTAKTHOTOo (GOpPMOBAHHSM — METOA, COCTOSAINMA B MOCIOWHOH YyKIIaake
apMHUPYIOILETO MaTepuasa (TKaHH, Mara), MPOIHMTAHHOTO CBS3YIOIIHM, B MAaTpPHIly WA HA IYaHCOH C
MOCIECAYIOIUM €r0 YINIOTHCHHEM M YJAJICHHEM BO3AYIIHBIX ITy3bIPEH.

MeToa HambBINIEHUA — METOJ, SBILIIOLIMICA PA3HOBHIHOCTBIO METOAA KOHTAKTHOTO ¢op-
MOBaHHs M 3aKIIOYAIOIMIICA B TOM, 41O (OPMOBAHHE MPOHM3BOAUTCS IYTEM HAHECEHHS PYGICHOrO
BOJIOKHA (Chops) CO CBA3YIOMINM HA MOBEPXHOCTh MATPULIBI WM IyAHCOHA C MOCIEAYIOMEH MPHKATKOM
MaTepHaja U €ro YIUIOTHEHHEM.

Metoan 3akpeiTOoro GopmMoBaHHuE — oOmECEe HA3BAHHC MCTOJOB, 3AKIIFOYAOLIUXCA B
MPOMUTKE CYXOT0 apMHPVIOLWIETO MArcpuaja B 3aMKHYTOM MOJIOCTH HYTEM IJBHXKCHHS >KHIKOTO
CBA3YIOLLIETO YePEe3 3TOT MATePHAl.

MeTtonq HHGY3HH — METOA, SBIIIOLIMICA OXHUM H3 METOMOB 3aKPHITOrO (HOPMOBaHHA H
3aKIIFOYAIOLIMICA B TOM, YTO NPONUTKA apPMHUPYIOLIECIO MAarcpHana CBSI3YIOIUM MPOH3BOAMUTCA 33 CUET
CO3JaHMs BaKyyMa B TE€PMETHUHOM MONOCTH, 00Pa3yeMOH MAaTpHICH, B KOTOPYIO VKIAIbIBAETCS CYXOH
apPMHPYIOIUH MAaTEPUAN, ¥ FEPMETHYHOH IUICHKOM, IUIOTHO MPHJICTAIONICH K MATpPHLE.

MeTtoasm RTM (Resin Transfer Molding) — wmerogsr 3akpsitoro ¢opmoBaHus,
OTIMYAIOIHECS OT METoZa HMHGQY3MH TEM, YTO TEPMETHYHAS IOIOCTh OOPa3yeTcss MEXKAY >KECTKOH
MaTpHLeH, B KOTOPYIO YIOXKEH CyXOH apMHUPYIOIHMHA Marepyall, U IJIOTHO HNPUJIETAIOMINM K HEH JKSCTKAM
MyaHCOHOM. JIBIDKCHHEC CBS3YIOLICTO B apMHpPYIOMIMH MAarcphal CO3JACTCA 3a CUET CO3JAHHMS B HEM
JIABIICHUS, FIIM IIyTEM OJHOBPEMEHHOTO CO3/IaHHMs B HOJOCTH BaKyyMa U AABJCHHS B CBA3YIOLICM.
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1.3 OBIIIUE TPEBOBAHUS

1.3.1 Tlpu paspabotke xoHcTpykumid w3 ITKM HeoOxommmMo y4uTHIBaTE OCOOCHHOCTH €ro (pr3mko-
MCXaHHYICCKHUX CBOﬁCTB, K OCHOBHBIM H3 KOTOPBIX OTHOCATCA:

QHU30TPONHKS YIOPYTHX U NPOYHOCTHBIX XaPAKTCPUCTHK MaTepHaa,

MX 3aBHCHMOCTBH OT CBOMCTB HCXOAHBIX KOMIIOHCHTOB (apMprIome JICMCHTOB, 3aIOIHUTEICH
CPSAHMX CIOEB M CBSA3YIOMINX), X KOJTHYCCTBCHHOI'O COOTHOLICHUS, a TAKXKE OT HAMPABICHUS YKJIAIKU
JTHX DJIEMEHTOB (CXEMbI aPMHUPOBAHMU);

CpPaBHUTEIBHO HU3KAS MPOYHOCTh MPH MEKCIOHHOM CABUIE U PACTSDKCHUM B IIONICPSYHOM HAITPAB/ICHIY,

Goree HU3KHE MOAYIH HOPMAIBHOH YIPYTOCTH MO CPABHEHUIO C KOHCTPYKIHMOHHBIMH MaTepHalaMu,
TPaAULMOHHEIMU I CYAOCTPOCHHS TAKUMHU KaK CTaJlb, TUTAHOBBIC U ATFOMUHUCBHIC CILIABHI;

TIPAKTIMECKOE OTCYTCTBUE INIACTHUCCKUX AehopMaruii,

1.3.2 Paspaborka kxopmyca cyaHa u3 IIKM u ero OCHOBHBIX CBSI3¢H JODKHA COIPOBOXKIATHCS
pa3paboTKOM TEXHONIOrMH UX H3TOTOBICHHMS, TPCOOBAHME K KOHTPOIO KaXMeCTBA M HOPM MX BBIITONHECHHUS C
Yy4ETOM IIPOM3BOACTBEHHBIX BO3MOKHOCTEH CyAoCTpouTEIbHOW Bepdu, Hamudus OTpabOTaHHBIX
TEXHOJIOTHUCCKUX MPOLECCcoB GOPMOBAHUS U COOPKH, ¥ METOJOB KOHTPOJIS KadeCTBA H3rOTOBICHUS.

1.3.3 TIpu pa3paboTKE TCXHOJIOTHH M3TOTOBJICHHS KOHCTPYKLHM PEKOMECHAYETCS MPEHMYLICCTBECHHO
MPUMEHATH [T UX GOPMOBAHUS METO/IBI 3aKPHITOTO (JOPMOBAHUS, K KOTOPHIM OTHOCITCS METOX MH(Y3UH
u RTM-meronsr (em. 1.2.7).

Hcnons3oBanue MeTOAa KOHTAKTHOTO (JOPMOBAHHS JODKHO OBITE OTPAHHYEHO M AOIMYCKaeTCH B TEX
KOHCTPYKIHMAX, TAE €T0 NMPUMEHEHHE TEXHMUECCKH OIMpPAaBIAHO, a TAKXKE TOrJa, KOLAa APYrHE METOMBI
(hopMOBaHUA HE MOTYT OBITh HCIIONB30BAHbI,

Bo Bcex cmywasx TeXHONOrHS M3roToBIeHHA KOoHCTpykumii w3 [1IKM nomkHa OBITH corflacoBaHa ¢
Peructpom.

1.3.4 TIpu BbIOOpE cHcTeMbl HabOpa KOPIyca PEKOMEHAYETCS MAKCHMAIIBHO COKpAINaTh KOJIUYCCTBO
Ganok HabOpa, MOAKPEILULIIOIMX OOLIMBKY KOpIyca (HACTH/Ib Najiy0, MOJOTHHINA MEpeOOPOK), a TAKKES
CTPEMHTBCS K YMCHBOICHUIO KOJMHYCCTBA Y3JIOB MNEPECCUCHHIT Oajlok PasHOTO HANPABICHHA, YTO
00C¢CIICYMBACT MOBHIMCHAC HAJACKHOCTH KOHCTPYKIIHIA.

1.3.5 Banku ocHOBHOro Habopa (CTpHHIrEphl, KapJHHICHl HJIH PaMHBIC INNAHTOYTHl (UINAHTOYTHL,
repexoAIpe BO (GIIopsr M OMMCHI)) JOJDKHBI BHITMOJHATHCSA HEMPEPHIBHBIMHU. 1S BBIIOHCHUS JAHHOTO
TpeOOBaHU HEOOXOAMMO, 4TOOBI CBS3H B3aHMHO MEPINCHAUKYIAPHBIX HAaNPaBICHHH HMENH Pa3HYIo
BBICOTY B MECTaX HEPECCCUCHHUM.

IIppuMeHEHHE HMHTEPKOCTENBHBIX 3JIEMEHTOB Habopa JOMYCKAeTCS MPH YCIOBHH HAJE)KHOTO KOH-
CTPYKTHBHOIO 3aKPCIUICHUS MX KOHIIOB.

1.3.6 Bribop cocraBa W CTPYKTYypsl OOLIMBKH KOPIyca M HACTHIA BEPXHEH mNanyObl MODKCH
MPOU3BOJMTECS HCXOAS M3 YCIHOBHMH AOCTIDKCHHS HAHOONbINEH M3rHOHOM JKECTKOCTH B OCHOBHBIX
HAMPaBICHISX PH 00CCIICICHUH TPSOYEMBIX MPOYHOCTHBIX XAPAKTCPUCTHK.

JU1s BBINONTHEHHA JAHHOTO TPEOOBAHHA CIEAYET MPHUMEHATh THOPUAHOES ApMHPOBAHHE C HCMOIb30-
BaHHUEM Pa3HBIX IO THIIY, JKECTKOCTH M IUIOTHOCTH apMHUPYIOLIUX MaTepPHANOB, a TAKKE 3arOMHHUTENCH
CPEAHHX CIIOCB.

1.3.7 O6muBKa KOpIyca W HACTHJIBI ANy0 CIEAYCT BHIMOMHATL C MEPEMEHHOM TOJIIHHOM CBA3CH B
COOTBETCTBHH € MX HAIPSDKCHHO-ACHOPMHPOBAHHBIM COCTOSIHHEM.

H3meneHne NX TONIAHBI JODKHO MMETH [UIABHBIA XapakTep MyTeM BBSICHHUA (YAATCHHSA) YaCTH CIOCB
APMHPYIOIICTO MaTepHaia MEXKAY €ro HCIPEPHIBHBIMHU CIIOSMH.

1.3.8 MecTHBIC yCHIICHHS CBS3CH AOMYCKAeTCS BBHINONHATH ITyTeM Ha(OPMOBKH YTOILICHHH Ha
OCHOBHYIO TOJIIIHMHY TOJBKO B CIIydac TNMPHMEHCHHUS JJIsi UX H3TOTOBJICHHSA TEXHOJIOTHH BaKyyMHOH
HHXKCKLHH.

HadopmoBrka yTonmeHuii Ha OCHOBHYIO TOJIIMHY METOAOM KOHTAKTHOTO (H)OPMOBAHMS TOITYCKACTCA
TOJIBKO B MECTaX KPCIUICHHUS JCIBHBIX BEIIEH, OTACIbHBIX SIIEMEHTOB OOOPYIOBAHHS U CHCTEM, a TAKXKE B
ciyyasx, 0co00 OrOBOPCHHBIX B COOTBETCTBYIOLIMX pasaciax HacTosmei vactu [Ipasm.
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1.3.9 Bce MecTHBIE YTONMIEHHUS U COSAMHUTEIBHBIC DJIEMEHTHI (Haknaaku, 06hopMoBKH, npudopmMo-
BOYHBIC YFOJBHHKH H T.J.) AOJDKHBI MMETh ICPCMCHHYIO TONINHHY C IUVIABHBIM YMEHBIICHHEM K HX
xouraMm. Ilpu 5TOM KaXAbli MOCICAYIOIMH CIIOH TKaHH MOJDKCH NEPEKPhIBaTh MNpEIbIAYLIHI B
coorBeTcTBHH ¢ TpeOoBanmamu 3.2.1 m 3.2.2.

1.3.10 KOHCTPYKTOPCKO-TEXHOJIOTHUYECKHE PELICHUS, OTIIMYAIOIUCCS OT MPHUBEACHHBIX B HACTOSIIECH
vactu [lpaBuin, 1omkHEL ObITE COTIacoBaHsl ¢ Perucrpom.

1.4 TEXHHYECKAS JOKYMEHTAIHS

1.4.1 Jlo Hagana HM3roTOBJICHHA KOPIyCa H HAACTPOCK, B TOM YHCIIE CIECAYIOLIETO!

nany0, mmar$opM H UX OTACIBHBIX CEKLHIH;

nepebopoK;

LHUCTEPH,

(yHIaMCHTOB TI0A INIABHBIC JBUTATCIH, & TAKXKC MOJ APYTHE MCXAHM3MBI W YCTPOHCTBA, MOANEKALIHS
OCBHETEIICTBOBaHMIO PerucrtpoM, Ha paccMmorpenue u onobOpenme PC gomwkHa ObiTh mOpeicTaBicHa
TEXHUYECKasI JJOKYMEHTALM M0 KOpIycy B oObeMe, mpeaycmorpeHsoM B 3.2.3 yactu | «Knaccuduxarminy.

1.4.2 Texaudeckas JOKYMEHTALS 1O KOPITYCY JOJDKHA OBITH JOTIONHCHA TCXHUUSCKUMH yCmoBuAMH (TY)/
cneundpukanmsvua Ha [IKM u pykoBOAAIHM JOKYMEHTOM IO TEXHOJIOTHMH H3TOTOBICHMA
(TEXHOIOTHYCCKON HHCTPYKLHEH). B yKazaHHBIX JOKyMCHTaX JOJDKHO OBITH MPEACTABICHO CICAYIOLICE:

HOJIHBIN NEPSICHb HCXOMHBIX KOMIIOHEHTOB (ApMUPYIOIHAX MATCPHANIOB, CMOJL, OTBEPAUTEIICH, KIICEB U T.1.),
ucnonp3yeMeix Juil u3rotosneHus m3 ITKM cBaseli KOHCTpYKIME, a Takke TEXHOJOTHYCCKUX H
BCIIOMOTaTCJIBbHBIX MaTepl/IaJIOB;

cocras [1KM, }u3uxo-MexaHHIECKHE XapaKTEPUCTHKH, XUMHUUYCCKAs PELCNTYPY CBS3YIOIICIO;

unpopmanust o turnosoM oxobpennu PC (Ceuperenscrea o tunosom oxobpernn (CTO)) ucxomHbix
MaTepHaJIOB, 3aI0JHUTEIS CPEAHETO 10 (IIPH HANHYHH);

TpeOOBaHMS K TEXHOIOTHUIECKOIH OCHACTKE, MPHUMEHAeMOil pu GopMOBaHHH KOPITYCHBIX KOHCTPYKIIHE
¥ KOHCTPYKTOPCKAsT JOKYMCHTALMS HA €€ H3TOTOBIICHUE,

CPCUCHb MepOHpI/IﬂTI/Iﬁ 0 IMOATOTOBKC NMPOU3BOACTBA K HU3rOTOBJICHHIO KOPIYCHBIX KOHCprKI.[Hﬁ,
BKJIFOYAS MEPEUCHb HCOOXOAUMOTO IS MPOU3BOACTBA TEXHOIOTHMIECCKOTO 000pYA0BAHN,

TEXHOJOTMYECKHME MHCTPYKUUH 1O GOPMOBAHHIO KOPITYCHBIX KOHCTPYKLUM, HX OTACIbHBIX CBA3EH U
3JIEMEHTOB, a TaKXKE MO UX COOpPKE;

TpeOOBaHMS K PEKUMaM OTBEPIKICHHUS KOHCTPYKIIVI,

TpeGOBaHus K KOHTPOIO Ka4eCTBa M3TOTOBICHHUSI, BKIFOUAsS HOPMEI JOITYCKaeMbIX Ae(eKTOB,;

TEXHOJOTMYCCKHE YKA3aHUsI [0 PEMOHTY HEAOMYCTUMEIX Ae(HEKTOB.

1.4.3 B xoHcTpykTOpCKOHM mokymeHTauuu Ha koHCTpykumu u3 ITKM nHeoOxoaumo, Hapsxy ¢
OOLICIPUHITHIMI 0003HAYCHISIMU Pa3MEPOB U TOIIIHH, YKA3EBATh MapKy MaTepHaa, €ro COCTas (MapKu
APMHPYIOIICTO MATCPHANA M CBS3YIOLICTO), CTPYKTYPY APMHUPOBAHHMS IO CJIOSM, IUIOTHOCTH YKJIAAKA
(IOBEPXHOCTHYIO ILTOTHOCTD), KOTHYCCTBO CIOCEB apMHPYIOIIErO0 MaTepuaa.

1.5. OBbEM OCBUAETEJIbCTBOBAHMIA

1.5.1 Tlocme paccMOTpeHHS M OXOOPEHHS TEXHHYECKOTO IMPOCKTa CYAHA, BKIIOYAS MCPCUCHB
TEXHUYCCKOH JOKyMEHTalwy, ykasaHHod B 1.4, ocsuaerenscrBoBanuio PC Ha coorBercTBHE TpeOOBa-
HusM 1.4.2 moxnexxur craexyromee:

ucxousie kKomroneHTs! [IKM (apmupyromue Marepuaiisl, CMOJIBL, OTBEPANUTENH, 3aIIOHAUTEIN | T.1.),
KOTOPBIC JODKHBI OBITh 0100peHs! PeructpoM (eM. pasa. 2), umets TY (A1 MaTepHUaIOB OTCUCCTBEHHOTO
mpousBoAacTBa) Wim crnemubukampu u mocraBaaTbes ¢ macnopramu (Ceprudukaramu kadecTsa
M3TOTOBUTEIIS) HA MAPTHIO, TIOATBEPIKAAIOIAMH UX COOTBETCTBHE 3ASBIICHHBIM XapaKTCPUCTUKAM,

YCIOBHS XPaHCHUS HUCXOAHBIX KoMIOHEHTOB [IKM 1 1aHHBIE MX BXOTHOTO KOHTPOJIS,
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COCTOSHHE NPOU3BOACTBEHHBIX IOMCUICHHMH W 00OpyAOBaHHSA IJisi (DOPMOBAHMSA KOPIIYCHBIX KOH-
CTPYKLHH B COOTBETCTBHH C TPECOOBAHUSIMH BHIOPAHHON TEXHOJIOTHH,

MHUKPOKJINMAaT B MPOU3BOACTBCHHBIX NOMCIICHHUAX U CPCACTBA AJIs1 €ro noAACp KaHUsA B 3aJaHHBIX
mpeenax, MpeayCMOTPCHHBIE TEXHOMTOTHICCKIME HHCTPYKLHAMH,

TEXHOIOTMYECKAsi OCHACTKA, IIPUMEHsIeMasi TIPH (POPMOBaHHH KOPIYCHBIX KOHCTPYKLHIA, IIPOU3BOACT-
BCHHOE 00OPYAOBaHHC U CPEACTBA M3MEPCHHUL;

TIPOIIECCHI (OPMOBAHHS KOPILYCHBIX KOHCTPYKIMEH, UX CBA3CH U 3JIEMEHTOB, a TAKXKE MPOLIECCH COOPKH
B COOTBETCTBUH C TCXHOJIOTHUSCKUMH HHCTPYKIHSIMHE,

PEKUMEI TCPMOOOPAOOTKH KOPITYCHBIX KOHCTPYKIMH, UX CBSI3CH M 3JEMCHTOB,

KOHTPOJIb KaueCTBA M3TOTOBJICHUS TOTOBBIX KOPITYCHBIX KOHCTPYKLHH, HX CBA3¢H U DIICMEHTOB.

1.5.2 HcnsiTanus roToBBIX KOPIIYCHBIX KOHCTPYKLMM, a TAKKC WX OTACIbHBIX CBSI3CH HEOOX0AMMO
IPOBOAUTE NPU NPHUMCHCHHUH HOBBIX TCXHHYCCKHUX peH.IeHI/Iﬁ W/UIM TEXHOJIOTHH HM3TOTOBJIEHUS npu
cTpouTenbcTBe KOpIycoB u HaACTpoek m3 [IKM, koTopric HE PEINIaMCHTHPOBAHBI HACTOSIIHMHU
ITpaBumamu. McmeiTaHust mpoBOSATCSA IO TPOTPAMME M METOAMKAM, pa3pabOTaHHBIM IPEANPUATHEM
(usrotoBuTeacM) U cornacoBaHHeM ¢ PC.

1.5.3 Ucnbiranus o0pasios, BRIPE3AHHBIX U3 MPUIYCKOB M TCXHOIOTHYECKHX BBIPE30OB IPOBOAATCA
IPU KOHTPOJIC KAYSCTBA M3TOTOBJICHHS KOPIYCHBIX KOHCTPYKLMI U UX OTACTBHBEIX CBSI3CH A1 KOPIIyca
TOJIOBHOTO CymHa cepuu W npu m3MeHeHmH coctaBa [TKM. McnbitaHusa mpoBoasTCs mo MporpaMMme U
METOAMKAM, pa3pabOTaHHBIM NPEANPUATHEM (HM3TOTOBUTEIEM) U corllacoBaHHEM ¢ PC.
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2 MATEPHAJIBI

2.1 OBIIIME ITIOJIOKEHHUA

2.1.1 Hacrosumue TpeGoBaHHs pacnpocTpaHAiOTcs Ha KoHcTpykiuonneie IIKM Ha ocHoBe
apMUPYIOIIUX HANONHUTECICH M3 CTCKIMHHBIX WIW/M YIMCPOAHBIX, & TaKCKC APaMHAHBIX BOJIOKOH,
TEPMOPEAKTHBHBIX MOJHMEPHBIX CBI3YIOMUX — MOMMI(PUPHBIX, BHHIII(GUPHBIX U STOKCHIHBIX, KOTOPHIC
MIPUMEHSIOTCS A8 M3rOTOBICHHS KOPIyCOB M HAACTPOEK CYAOB PA3NHYHOIO BOJOU3MEIICHHS, B TOM
YKCJIE KaTePOB U JIOJOK.

2.1.2 O6uue TpeboBaHUA:

TEXHOJIOT M M3TOTOBICHU KOHCTPYKLMH JOJDKHA 00ecTicUHBaTh CTAOHIBHOE Ka9ECTBO, BO3MOKHOCTh
NPUMEHEHHs BBICOKO3((EKTHBHBIX METOAO0B (hOPMOBAHHS M CPEACTB MEXAHU3ALIMH,

CYAOBBIE KOHCTPYKLHH JOJDKHBI COXPaHATh CBOH KadeCTBA, MPEXJAE BCETO pabOTOCIMOCOOHOCTH U
HAJEKHOCTh P DKCILTyaTallii B MOPCKHMX YCJIOBHAX B 33JaHHBIX AHana3oHax temmeparyp (ot —40 °C
1o +60 °C) B TeueHHE ATUTCIBHOTO BpeMeHH He MeHee 20 et

MPUMEHSEMbIE MaTepHaNbl, TCXHOJOTHH U KOHCTPYKTHBHBIC PEIICHHS JOJDKHBI O0€CHevHBaTh
MPUTOJHOCTh KOPITYCHBIX KOHCTPYKIHH K PEMOHTY KakK B 3aBOJCKHX YCJIOBMSIX, TAaK U IIPH 3KCILTyaTalii
B MODE.

2.1.3 JIng KOHCTPYKLUI CYAOB JOJDKHBI HCHONB30Barbcsi koHCTpykuuoHHbe ITIKM u 3anonHutenn
cpeauero cnos, ogodpernsie PC (CTO), nocraBnsemMbie B COOTBETCTBHH CO CTAHAAPTAMH H HMEIOLLHEC
TVY/cnemmukanuro Ha NPOMBILUICHHYIO MOCTaBKy, a Takke macnopramu (Ceprudukaramu kavectsa
M3TOTOBUTEIS) Ha MAPTHIO (CM. 2.2).

2.1.4 TIKM ansi KOHCTPYKUHH CYJOB JOMDKHBI YAOBICTBOPATh TPEOOBAHMSAM HACTOALICH YacTH,
COZCPIKALIMM TIONHBIH IEPEYeHb THIOBBIX MCIIBITAHHMI M MPOBEPOK, KOTOPBIM B 00S3aTEIBLHOM MOPSIAKS
JO/DKEH MOJBEPraTbCs KKIBIH MarepHall.

2.1.5 TlepeueHp UCIIBITAHHN, KOTOPBHIM ROJDKCH moaseprateca HoBhIH IIKM, He mpeaycMoTpeHHBII
HacTosueH yactsio [IpaBun, ykasaH B TUIOBOH mporpaMMe HCIBITAHUH, NPUBEACHHOH B MPHIOKCHUH 2.

2.2 OFbEM TEXHHYECKOI'O HABJIIOAEHHA

2.2.1 Ceszyromue s usrorosneHust [TIKM, a Taioke 3amojHHTENIH CPEAHETO CIOS AODKHBI HMETh
CTO mwmm CeuaetensctBo Perncrpa Ha mapTHio, JOMyCKAOMKE HX MPHMEHEHHE B KOHCTPYKLHMAX CYIOB.
Ilpuvenenne ceasyromero IIKM ams nomomok AOMyCKAacTCd HAa OCHOBAHHU OTYETHBIX JOKYMEHTOB
npeupUsTHIA (H3roToBUTENCH) M3aenuii win naboparopuii, npusHaHHbx PC.

Pexomenayerca Hammune CTO wa apmupyrouie marepuansl ana usroroeiacHus [TKM (cm. 2.3.1.6).

2.2.2 CTO BblAaOTCA OpeANpHUSTHSM (M3rOTOBUTEISIM) MATCPHATIOB HA OCHOBAHHH OJOOPCHHOI
JOKYMCHTALMH, PE3yJIbTaTOB HCHBITAHHH IO TPOBEPKE COOTBETCTBHA Marepuana TpeOOBaHHAM
Hacrosux Ipasun (em. 2.3.1 — 2.3.3, 2.3.5), ocBHAETEIBCTBOBAHUS HEMOCPEACTBEHHO MPOU3BOJCTBA
¥ MPOBCACHHS KOHTPOJbHBIX HUCIILITAHMI CEpUIHON npoaykuun. McneiTanus nposoasrcs naboparopueii
npeanpuATHI (H3rOTOBHTENS) WM Apyrou naboparopueii, npu3HanHoii PC.

[pu nepeaaye mpou3BoACTBA HA APyroc npeanpuatue (u3rotosureis) seigada CTO npoussoxurcs Ha
OCHOBAHHUHU PC3YIbTATOB TCXHUYCCKOTO Ha6mo,ue1-m$1 H KOHTPOJIBHBIX HCIBITAHHH.

[IporpaMma KOHTPOJIBHBIX HCIBITAHHI Pa3pabaTHIBAcTCA MPEANPUATHEM (HU3TOTOBHTENEM) C YUECTOM
TpeOOBaHH HOPM KOHTPOJISI KA4ECTBA M3rOTOBICHUA U o0xobpsaeTcs Perucrpom.

2.2.3 TexHuueckoe HaOMIONCHKE 32 IPOM3BOACTBOM HA MPESANPUATHH (M3rOTOBUTEIE) BKIIFOYACT CICAYIOICE:

PacCMOTPEHHE U aHAIHU3 JOKYMCHTOB, MPEACTABICHHBIX MpeANPUATHEM (u3rotoButenem) (cm. 2.2.4),
MOATBEPKAAIOLIHX CNIOCOOHOCTh HPEANPUITHA (M3TOTOBUTENS) BIMYCKATh MPOAYKIMIO CTAOHIBHOTO
KagecTBa B TpeOyeMbIx oObemax;
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OCBUJCTEIBCTBOBAHHE NPEANPUATHS (HM3TOTOBHUTENA), BKIIOYAIOIIEE OLICHKY CHCTEMbI KauecTBA
NPOMU3BOACTBA MPOAYKLUHH M IPOBEACHNUES HEOOXOTUMEIX KOHTPOIBHBIX HCHBITAHMH (CcM. 2.2.2);

oopmienne Ceunerenscrsa o THIOBoM og00pennu (CTO) Ha Brimyckaemyro mpoayKimio (cM. 2.2.5).

2.2.4 TpeampusitieM (M3roTOBUTENEM) ZOJDKHA OBITh IIpe/cTaBneHa Ha paceMotpenue PC ciaeayromast
nnpopmars:

KpaTKOE OIHCAHUC NPEANpPHATHS (M3rOTOBUTEN), COACPIKALLCE JAHHBIE O Cr0 OPraHNU3aLHOHHON CTPYKTYPE,
OpraHM3aLFH POU3BOACTBA M YIIPABICHUN, BEAOMCTBEHHOM MPHHANIEHKHOCTH WM (hopMe COOCTBCHHOCTH;

TICPEICHb BHIITYCKACMBIX MAaTCPHATIOB, UX XapakTepuctuky, TY Ha mocraBky nurepsl He Hke «O1» u
JPYTYIO TEXHUYECKYIO JOKYMEHTALNIO, TIOATBEPKIAIOMIYIO 3aSBICHHBIE XapaKTCPUCTHKH MATCPHANOB;

TEXHOJIOTMMECKHIE HHCTPYKIMH HA MPOHM3BOACTBCHHBIC IPOLECCH HM3TOTOBICHHUS MATCPHATIOB/KOH-
crpykupii u3 [TKM (B 3aBHCHMOCTH OT TOTO, 9TO IMPHMEHHMO) U HOPMbI KOHTPOJISI KAHCCTBA MX H3TOTOBJICHHS,

HMHCTPYKLHMY TIO MPABUIAM CKIAAUPOBAHUS M XPAHCHHUS HCXOJHBIX KOMIIOHEHTOB /Uil IPOHM3BOACTBA
MaTepHAJIOB, U HX BXOZHOTO KOHTPOIS;

CIpaBky, coaepkamyr wuHbopManuioo o0 0o0opyroBaHMM H NIPUOOPAX KOHTPOJSL KAadeCTBa,
HCIIONB3YEMBIX B IIPOIIECCE MPOM3BOACTBA MATEPUATIOB, U YPOBHE KBATH(HUKAIMH IEpcoHana Jiaboparop-
WM, BBINOJHSIOIIETO KOHTPOJIb KAYECTBA M3TOTOBICHHS IPOLYKLIHH;

Cepruduxarsl, OATBEPXKJAMOINE HATHYHNE YV OPSANPUSITHS (M3TOTOBUTENSI) CHCTEMbl MEHEKMEHTA
KaueCTBa,

IporpaMMy KOHTPOJBHEIX HCIBITAHUH 00PasLoOB MPOLYKIHH,

pE3yABTaTEl KCIBITAHWM MarepHaja Ha COOTBETCTBHE HactosmuM [IpaBmimaM u KOHTPOIJBHBIX
WCIIBITAHUH O0pA3IOB MarepHaoB, MOATBEPIKNAIOIIUC 3ASABJICHHBIC XaPAKTCPUCTHKH H BO3MOKHOCTD
HCTIONB30BAHUS MATCPHANIOB IO HAZHAYCHUIO.

2.2.5 TTpy monmoyKUTENbHBIX PE3YTIBTaTax PACCMOTPEHIS JOKYMEHTALIH, TIEPEUHCICHHOH B 2.2.4, IPOBOAUTCS
OCBUICTENIECTBOBAHVEC IIPSANPHATHS (M3TOTOBHUTEII) HA MPEIMET COCTOSHHS OpPTaHM3AlMM M YIPABICHUS
CHCTEMOM KOHTPOJISI Ka4eCTBA IMPOAYKIMHM, M HAIMYMS VCIOBHH €C BBIIYCKA B HCOOXOMMMBIX OOBEMAax B
COOTBETCTBHH ¢ TpeOoBaHmsiMu pasd. 7 dactu | «OOmmue nonokeHus no TeXHuIecKkoMy HadmoneHo» [Ipasun
TCXHHYECKOTO HAOMFONCHMST 32 TIOCTPOHMKOH CYAOB M M3IOTOBICHUEM MATEPHUATIOB M M3ICIHI T CYAOB.

2.2.6 Tlpu MOIOKHUTEIBHBIX PE3yIbTaTaX OCBUACTCIBCTBOBAHUSA HPEANPUAITHS (M3TOTOBHUTENA) C
yuetoM TpebGoBanuil pasa. 6 yactu 1 «O0wme nonoxcHHUsS MO TEXHHUSCKOMY HaOmoneHuio» Ilpaeun
TEXHHYCCKOTO HAOMIOACHHUA 32 MOCTPOMKOM CYIOB M M3rOTOBICHHEM MAaTe€PHAlIOB U M3ICIMU A CYIOB
Perucrp odopmser CTO Ha BBIIyCKagMBIE MaTCpUaIbl.

2.2.7 Texuudeckoe HaGJI0AeHHE 32 H3rOTOBJIeHHeM Kopnyca/koHcTpykuuii u3 ITIKM.

Jlo Hauana M3roTOBJICHUS MPCATIPUATHACM (m3roToBuTeNeM) (BEpdBb0) JODKHO OBITH MPEACTABICHO!

ONOOpEHHAS TCXHHUYCCKAs AOKYMEHTAUUs B OObeME, YKa3aHHOM B 1.4.2 (TEXHHUUSCKHE YCIOBUs/
cnermbukanus Ha [TKM, TexHOMOrHYIECKas HHCTPYKLHS 10 H3TOTOBICHHIO),

OTYCTHl IO Pe3yibTaraM MNPOTHUBOIOKAPHBIX ucnbiTaHui [TKM, BBINOMTHEHHBIX B IIPH3HAHHBIX
Perucrpom nmaGoparopusx, ¢ 3aKIIOUYCHHEM O COOTBETCTBHM MPOTHBOIOXKAPHOH 3aINUThl TPEOOBAHUSIM
HacTosAuUX [IpaBii, B COOTBETCTBHU C KOTOPEIMH OXOOPCH MPOCKT CYAHA,

B cayuac npumereHus [TIKM, He omucaHHBIX B HacToswmeH yactu [IpaBmi, oTdeTsl IO pe3yasraram
wcnertannii [TKM B COOTBETCTBHH € COINIACOBAHHOM MPOrPaMMOI UCIIBITAHUM (CM. IPHIIOKEHHUE 2).

TexHrdeckoe HAOMIOACHHE TPEIYCMATPHUBACT CICAYIOLICE:

PaccMOTPEHHE JOKYMCHTOB, NPEACTABICHHBIX IPCATIPHATHEM (M3TOTOBHUTENCM) B 00BEME, YKA3aHHOM
B 2.2.4, NMOATBEPKAAIOLUIUX CIOCOOHOCTh TPEANPHATHS Npou3BoAuTh M3aeaus us [IKM crabuinbHOro
KadgecTsa B TPeOyeMbIX 00beMax;

OCBHCTCIBCTBOBAHHIE MPEIUPHATHS (M3rOTOBHUTE/S) C LEIbI0 OLCHKH BO3MOXXHOCTCH IPEAIPHSITHS
10 M3TOTOBJICHUIO KOPIyCOB/KOHCTpYKImi n3 [TKM 1 cHCTEMBI KOHTPOIA KadeCTBa;

TEXHHUYCCKOC HAOIIONEHNE 3a M3TOTOBICHHUEM B 0OBEME, ykazaHHOM B 1.5.1;

TCXHHYCCKOS HAOMIoAeHHE 3a ucmbTaHueM oOpasnoB ITKM, BEIpe3aHHBIX W3 TEXHOIOTHYECKHX
MPUITYCKOB MM OOPa3IOB-CBUACTE/ICH (B 3aBUCHMOCTH OT TOTO, UTO MPUMECHHUMO), COOTBETCTBYOIUX
TEXHHYCCKOI TOKYMEHTAIIMH HA BBIMTYCK MPOAYKIUY,

TCXHHYCCKOC HAOMIOACHHUE 3a IC(CKTALMCH KOPITyCa U PCMOHTOM.
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Ilo pesymbratam TeXHHUECKOro HaOmoAcHUA 3a kopmycom/koHcTpykiped w3 I[TKM Peructpom
odopmiisercs Akt oceuacTenbeTBoBanu (dopma 6.3.29).

2.2.8 B cnyuac cepuifHOTO MpOM3BOACTBA Kopmycos/koHCTpykumii u3 [IKM (mBa u Gosnice) BMecTO
Axra ocsuzaerenscrBoBanus (cM. 2.2.7) moxer 6b1Th oopmieao CTO Ha kopnyc/koHeTpykumio uz [TKM
C yYCTOM BHITIOJMHCHHUA TpcOoBaHuii pazn. 6 u 7 wactn | «OOmue MOMOKEHHA TO TCXHHYCCKOMY
HabmoncHMo» [IpaBun TeXHUIECKOro HAOMIOACHHMS 32 HOCTPOMKOM CYA0B M H3rOTOBJICHHCM MAaTCPHAJIOB M
w3gemmit uis cynoB. Ilpu 3TOM HEOOXOAMMO NPEAOCTABHTh OTYETHBIH AOKYMCHT H3rOTOBHTCIS HA
kopmyc/koHcTpykumio u3 [TKM (macnopr u3aenus, ceprudHKaT Ka4eCcTBa H3TOTOBHTCII | T.IL.).

2.3 TPEBOBAHHA K XAPAKTEPUCTHKAM INOJTUMEPHBIX KOMIIO3UIIHOHHBIX MATEPUAJIOB
N UX HCXOJAHBIX KOMIIOHEHTOB

2.3.1 ApMHpyIOLI{HE MATEPHAJIBI.

2.3.1.1 Apmupyromue marepuansl, sxoadumme B coctas [IKM, nomksbl oOecnieunBarh JOCTHKCHHC
33JaHHBIX JKCCTKOCTHBIX M MPOYHOCTHBIX XapaKTEPHUCTHK, B TOM YHCIIC MPH BO3ACHCTBHM HA Marcpual
PA3NHYHBIX MO XAPAKTCPY OSKCILTYaTALUHOHHBIX (PakTopoB (BO3ACHCTBHE HATPY30K, TCMIICPATYPHBIX,
BIJKHOCTHBIX H T.X.).

2.3.1.2 Jlns obecniedcHusT aAre3HOHHOH MPOYHOCTH MEXKAY BOJIOKHAMH M MONIMMEPHON MAarpHIlcH Ha
MOBEPXHOCTH BOJIOKOH AOJDKCH OBITh HAHECEH THAPOdOOHO-aATe3HOHHBII COCTaB (anmper), COBMECTHMBII
C THIIOM NPHUMCHACMOTO CBA3YIOIIET0 — MOMMI(QUPHBIM, BUHHIZPHUPHBIM HITHA STIOKCHAHBIM,

TexHomornss HaneceHus: ruapodoOHO-aATC3UOHHOIO COCTaBa (ammpera) AOMKHA OOSCHeYHBaTh
CTOMKOCTb MOKPBITUSL K MEXAHUUCCKUM BO3ACHCTBHSAM.

2.3.1.3 CrexnsHHBIC apMHUPYIOIAEC MAaTrepHaNbl (TKAHH, JEHTHI, Marbl) A8 KOHCTPYKLHOHHBIX
CTEKJIOILTACTUKOB JOJDKHBI OBITh HM3rOTOBJICHBI HA OCHOBE BOJIOKOH M3 CTaHZAPTHOTO OECIUENIOYHOrO
TIOMOOOPOCHIMKATHOrO CTEKNIAa Mapku E WIIH BBICOKOMOAYIPHOTO MAarHE3HAIbHO-ATIOMOCHIHKATHOIO
crexi1a mapku BMIT. XapakTepucTHKH yKa3aHHBIX CTEKIISIHHBIX BOJIOKOH, MPUMCHIEMBIX B aPMHPYIOLIHX
MarepHanax, JODKHBI OBITh HE HIDKE 3HAYCHWH, NPUBEACHHBIX B Tabm. 2.1,

Ta6bauua 2.1
Du3HKo-MeXaHIeCKHe XapaKTePHCTHKH OCHOBHEIX THIIOB BOJIOKOH, MPHMEHSIEMBIX B KOHCTPYKUMAX CyA0B
CTeKIsIHHBIC BOJIOKHA Yrneponabie ApamuiHbIe
XapaKTepHUCTHKA BOJIOKHA BOJIOKHA
Crewio mapku E Crexiio Mmapku BMIT
ILIOTHOCTS, KT/M° 2500 — 2550 2550 — 2580 1800 1420
Moaynb HOpMaIbHOH YHPYTOCTH IIPH pacTskeHHH, rlla He MeHee 70 He MeHee 90 He MeHee 250 | He Menee 120
IIpeaen npodHOCTH NpH pacTsDKeHMH, Tlla He Memee 3,0 e meHee 4,0 He MeHee 4,5 He MeHee 3,0
IIpenenbHoe OTHOCHTENBbHOE YUIMHEHHE, %0 4,5 4,5 He MeHee 1,6 2,5—35

2.3.1.4 YraepoaHsle apMUPYIOIIHE MAaTEPHATbl (TKAHHU, JICHTHI) A/ KOHCTPYKUHOHHBIX YITICIIACTUKOB
JOMKHBI OBIT H3TOTOBICHBI HA OCHOBE BBICOKOHMPOUHBIX BOTOKOH Hommuazom 3K, 6K, 12K! ¢
XapaKTCPUCTHKAMH, YKa3aHHBIMHU B Ta0mn. 2.1.

IIpumeHeHHE BBICOKOMOIYIBHBIX BOJIOKOH C MOXYIEM HOPManbHOH ynpyroctH Gosnee 350 I'Tla m
NPCACTbHBIM OTHOCHTCIBHBIM yAIuHeHHEM MeHee 1,1 % gmomyckaeTrcss B CBA3aX, paboTarOmuUx B
3HAYUTEIBHOU CTENICHH HA YCTOMIMBOCTD MPU JEHCTBUH CHKAMAIOIIUX HATPY30K.

2.3.1.5 ApamuaHbIC BOJOKHA JO/DKHBI UMETh XapakTePUCTHKH (cM. Tabma. 2.1) B cocTaBe JACHT W
TKaHeH, obecneunparomue 3(Q(EKTHBHOE MX NMPHMCHCHHE B KOHCTPYKLMSAX CYAOB, HCTIBITHIBAIOIIUX B
OCHOBHOM 3HAYHTEIBbHBIC YAAPHBIE U BUOPALIOHHBIC HArPy3KH.

VYuuTeiBasgd WX MNOBBIMICHHOC BOJOMOMNIOLIEHHE, APMUPYVIOINAC MATEPHANbl M3 3TUX BOJIOKOH
PEKOMEHAYETCSl IPUMEHITh BHYTPH CIIOMCTOTO MAKETa MEKAY MOHOCIOSIMH HA OCHOBE CTEKJIO-, HIW/H
YITIEPOAHBIX MATEPHAIOB, A1 TOTO, YTOOBI MCKJIIOYNTh KOHTAKT apaMUAHBIX BOJIOKOH ¢ BOOM.

'K =1000 Bomnoxon.
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2.3.1.6 Bonoksa ¥ apMHPYIOMUE MATCPUATEI Ha HX OCHOBE JODKHBI ORIT IPOBEPCHBI HA MPEAMET
COOTBETCTBHA HX MCXAHMYECKHX CBOMCTB 3asBICHHBIM. [IpoBepka NOWKHA HMPOBOAMTBCA MO METOAMKAM
MEKIYHAPOAHBIX W/HIHM HALIOHAIBHBIX CTAHAAPTOB, WM APYTHUX JOKYMEHTOB, COITIACOBAHHBIX ¢ PerucrpoM.

Ilepeuens mpoBepsieMBIX MOKA3aTEICH OIPeaeIIeTC TEXHOMOTHICCKIMH HHCTPYKIMAMU U HOPMaMHU
KoHTpons Kadectsa usrotoBneHws. Ilpu Hamuumu CTO mpoBepka OCYLISCTBISIETCS IPEAIPHITHEM
(M3roTOBUTENIEM) BOJIOKOH M apMHPYIOMIHMX MAaTepHaloB, a €€ PE3yIbTaThl 3aHOCATCS B IMACIOPT
(Ceprudukar kauecTBa H3TOTOBUTECIN) HA KAKAYIO MAPTHIO BhIMyCKaeMoM mpoxaykimu (cm. 2.2.1).
IIpoBepky MOXKET TAaKKe MPOU3BOAUTH BEP(hb MM MPEANPHUATHE (M3TOTOBUTEIb) U3ACIHM B KOHCTPYKIHH
w3 IIKM wm gpyrue maboparopun, mnpusHaHeeie Perwctpom. OTYECTHBIC OOKYMEHTH HCIIBITAHHN
TIpeaoCTaBIsOTCA B Peructp.

2.3.1.7 Apmupyromue martepuaibi, npuMenseMmeie B [IKM, nomxHBI UMETh OMpEeaSICHHbBIC
XapaKTEPUCTUKH CMAYUBACMOCTH M JPAIHPYEMOCTH M WCIONB30BAHUS WX C BHIOPAHHBIM THUIIOM
TEPMOPEAKTHUBHOTO CBA3YIOMIETO IMPH (HOPMOBAHUHM KOHCTPYKLHUH, MMEIOIIUX CIOKHBIE (HOPMBI.

ITpy npuMeHEHHH METOAOB 3aKPHITOrO (JOPMOBaHHS IS apMUPYIOLIMX MAaTEpHAIOB JO/DKEH ObITh
OIIPEJECH MOKA3aTe/ib MPOHMIIACMOCTH, OIPEACIOIINN TEXHOTOTHIECKHUE IapaMeTprl IpH BHIOOPE
METOAA MHIKCKLMH MIOJIMMEPHOTO CBA3YIOIICTO.

2.3.1.8 INacnopt (Ceprudukar ka4ecTBa H3TOTOBUTEN), 0DOPMIICMBIH HA KKIYIO MAPTHIO BOJIOKHA
(apMupyrOIIEro Marepuana), JOUKSH COICPIKATh CISAYIOIYIO HH(OPMALHIO:

JaHHBIC TPEIMPUITHS (M3rOTOBHTEISL);

MapKa BOJIOKHA (MaTcpuaia);

THUI ¥ CTPYKTYPa apMHUPOBAHUSA (IS apMUPYIOLICIO MaTCpPHaa);

Macca Ha COMHMLY JUIHHBI WIH IUIOLIAAX MOBEPXHOCTH,

Pe3V/IbTaThl MPUEMOYHBIX HUCIBITAHUH (M. 2.3.1.6).

2.3.1.9 IlpeampustueMm (M3rOTOBHTENCM) ApMHPYIOIIMX MAaTCPHAIOB MM H3TOTOBHTEIEM KOH-
crpykupii u3 [TKM (cm. 2.2.1) momxHbI OBITh MPOBEPEHH! JIAMUHHPYIOLIHE CBOHCTBA 3THX MATCPHAJIOB
IyTeM H3TOTOBJICHUS M3 HUX IUIACTHH METOAOM KOHTakTHOro (opMoBaHHMsS U MeETOAOM HH(QY3uH Ha
OCHOBE BBHIOPAaHHBIX NOMMIGOUPHBIX ¥ BUHITI(QUPHBIX CBA3YIOMIUX.

W3 >Trx miacTHH JODKHEI OBITH BBIPE3aHbl 0Opa3mbl B OCHOBHBIX HANPABICHHSAX APMHUPOBAHUS U
WCIIBITAHBl TI0 METOOWKAM MEXAYHAPOAHBIX W/MIM HANHOHAIBHBIX CTAHAAPTOB, WM IO APYTHM
METOAMKAM, COINIACOBAHHBIM ¢ PerucTpoM, ams ompeaeneHus Cieyomero:

Ipeaena MPOYHOCTH ¥ MOAYJIS HOPMAJBHOH YIPYrOCTH MPH PAaCTSDKCHUH,

TIpeena MPOYHOCTH IIPH HU3ruGe;

IpeeIa TPOYHOCTH MPH MEXKCITOHHOM CABHTE.

IlepeuyeHs cTanIapTOB U METOAMK AJIA ONPEACICHHS YKA3aHHBIX XapPAKTCPHCTHK IPUBCACH B THIIOBOMH
MpOrpaMMe UCTIBITAHHH (CM. MPHIIOKEHHE 2).

2.3.1.10 B KOHCTPYKLHMAX apMHPYIOLIMEC Marcpuaibl MOTYT MPHMCHSTHCA B BHAC TKAHEH Pa3sHOrO
IUIETCHHUS, MYJIbTHAKCHATBHBIX TKAHEH, JTEHT U MaroB.

BriGop TOro WIM HMHOrO THNA apPMHPYIOINEIO MarcpHala, WX KOMOWHAIMH, a TakKe CTPYKTYPbI
apMUpOBaHus, omnpeaensgercs TpeGoBaHusmu, npexbssisieMbiMd k [IKM, ycrnoBusimu ero pabotel B
COCTaBE KOHCTPYKLUHH M CTCNCHBIO €€ OTBETCTBCHHOCTH. IIpu 3TOM HEOOXOAMMO YUHTHIBATH pa3Mepbl
KOHCTPYKLIMH H €€ OCHOBHBIX CBfI3eH, X (JOpMy M TEXHOIOrHI0 U3roToBicHu (cM. 2.4).

2.3.2 Cessyoumue.

2.3.2.1 Ins TepMOPEAKTHBHBIX CBA3YIOLIMX, KOTOPHIC HCIIONB3YIOTC B KOHCTPYKIHOHHBIX [IKM (cm. 2.1.1),
JIOMKHBI OBITH OTMPEAENCHBI CICAYIOIHE TOKA3aTEIH:

MEXaHHYCCKHE CBOMCTBA, KOTOphie obecneunBaor goctmwkeHue B [IKM TpeGyeMBIX MPOYHOCTHBIX H
JKECTKOCTHBIX XapaKTCPHCTHK;

aare3us K BOJTOKHaM apMHPYIOIUX MAaTcpHAIOB MpH Beex BUAax BosackcTeuii Ha ITKM B mpouecce
9KCIUTyaTalHy;

BOJOTOITIOMIEHHE M CTOMKOCTD TNPH JUIMTEIIBHOM BO3JACHCTBHH MOPCKOHM BOJBI,

TEPMOCTOMKOCTh B Anamna3oHe temmeparyp ot —40 °C xo +60 °C;

YCTOMYHBOCTD K BO3JCHCTBHIO Macio- U HE(TCIPOAYKTOB.
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2.3.2.2 ®u3HKO-MEXaHMUECKUE CBOMCTBA MOMMA(GUPHBIX M BHHWIB(HPHBIX CBA3YIOIMX B OTBEPK-
JCHHOM COCTOSIHMH JOJDKHBI COOTBETCTBOBATh TPEOOBAHMAM, YKa3aHHEIM B Talm. 2.2.

TaGauma 2.2
DH3IMKO-MeXaHIeCKHe XAPAKTePHCTHKH OCHOBHBIX THIIOB CBSI3YIOIMX, IIPHMeHSIEMBIX B KOHCTPYKLMSIX CYIOB
XapaKkTepHCcTHKA TosmadupHoe cpsyromee | BunnmahupHoe cBssyromee | DNOKCHAHOE CBS3YIOMIEe
[110THOCTS, KI/M° 1100 — 1300 1130 — 1180 1150 — 1280
IIpenen NpoYHOCTH NpH pacTskeHUH, MIla He MeHee 65 He MeHee 75 He MeHee 100
Moznynb HOpMaJIbHOM YIIPYTOCTH IIPH pacTsbkeHUH, rlla He mMeHee 3,0 He MeHee 3,3 He MeHee 3,5
[Ipenen npouHocTH mpH usrude, MIla He MeHee 90 He MeHee 135 He MeHee 150
IIpenenbHOE OTHOCHTEIBHOE YIUTMHEHHE TIPH PACTSUKESHHH, %o 2—3 4—35 3—6
Boxonoromenue pi HOPMAJIbHOM JaBlIeHuH 3a 24 4, % He Gosee 0,1 He Gonee 0,1 He Gosee 0,08

2.3.2.3 DTNOKCHAHBIC CBA3YIOIIUE, IMPUMCHACMBIC TP (HOPMOBAHUH OTAC/IBHBIX IEMEHTOB M CBA3CH
KOHCTPYKIIMM, & TAaKke B COCTaBS MPCHPEIOB, AODKHEL MMETh XapaKTEPUCTHKH B OTBEPXKIECHHOM
COCTOSHHMH HE HIDKE, MpuBCACHHBIX B Tabm. 2.2. Ilpu 3TOM HX OTBEpIKACHHE AODKHO MPOUCXOAUTH B
YCIIOBHSIX, KOTOPBIE MOTYT OBITE PEATM30BAHBI B YCIOBHAX CYAOCTPOMTCIBHOTO MPOMU3BO/CTBA.

[TpunHuvas BO BHHMAaHHE, YTO DIOKCHAHBIC CBS3YIOMIHE OTHOCATCS MPCHMYINECTBEHHO K CMOJaM
rOpSYETO OTBEPXKACHUS, MX NPUMCHCHHC /U1 HM3rOTOBIACHHS KOHCTPYKLMH CyJOB MO/DKHO OBITH
TEXHOJIOTHYECKH 000CHOBAHO.

2.3.2.4 Cpa3yromue JODKHBI OBITH TCXHOJOTHYHBIMH, HMETh BA3KOCTh M CMa4MBAIOINyIO CIIOCOO-
HOCTb, OOCCIEUMBAIOIUC KAYCCTBCHHYIO MPOMUTKY apMHUPYIOIMX MArcpUaloB, B T.4. JOIMYCKATh
BO3MO)KHOCTb MPUMEHEHHSI METOZOB 3aKPHITOTO ()OPMOBAHHA KOHCTPYKIHMM M MCXaHHM3ALHUIO TPOLECca
VX M3TOTOBJICHUSL.

Kr3HecrocoOHOCTh CBA3YIOMIETO JODKHA O00CCIeYHBaTh BO3MOXHOCTh M3rOTOBICHMS KpymHOraba-
PUTHBIX KOHCTPYKIMH CJIOKHBIX (DOPM C OTHOCHTENIBHO GONBIIMMH TONIIWHAMH HX CBS3EH.

2.3.2.5 Bce KOMIIOHCHTHI (KATaan3aropbl, YCKOPHTCIIH, THKCOTPOIHBIC JOO0ABKH, KPACSIIHC [MMTMCHTHI),
BXOIMINHC B COCTAB TCPMOPEAKTHBHOTO CBA3YIOIICTO, JOJDKHBI OBITh COBMECTHMBI CO CMOJIOH, 0OCCIICUMBATh
TOJIHOE OTBEPIKICHHUE CBS3YIOIIETO U HE YXYAIIATh €r0 CBOKMCTBA B OTBEPKIACHHOM COCTOSHHH.

2.3.2.6 Kpacsmue MATMEHTH JOJDKHBI OBITH YCTOWYMBBI K BO3JCHCTBHIO KIIMMATHICCKUX (PAKTOpOB.
KonudecTso nurMeHTa, BBOAUMOTO B COCTAaB CBS3YIOLIEIO, HE AOJDKHO MPEBHIIATh HOPMY, YCTAHOBICH-
HYIO IIPOH3BOAMTEIEM CMOIL.

2.3.2.7 Casazyromue, NPHMCHACMBIC B TCXHOJOTHSAX 3aKPLITOro (POPMOBAHUS, NOJDKHBI HMETh
CIEAYIOLINC XapPaKTCPUCTHKH:

JUHAMHYECKas BA3KOCTE Mo Bpykbunsay npu remneparype 25 °C B npegenax 150 — 400 mIla-c;

BpeMs reneodOpaszoBanus npu temmeparype 18 — 22 °C ¢ Bo3MOXKHOCTBIO BappupoBaHus ot 0,5 10 6 1
MPU COXPAHCHUH (DU3UKO-MEXAHUUCCKUX CBOMCTE,

TeMIepaTypa dK30TePMUUECCKOI Peakiiiy PH HOIMMEpU3aLiu cBssyomero — He 6onee 200 °C;

Temreparypa Tepmoodpaborku He Bbiie 80 °C;

TEMIICpaTypa CTCKIOBAHHUS CBSI3YIOLICTO B OTBEPXKACHHOM cocTostHul — He meHee 110 °C.

2.3.2.8 Tlpexmpusatus (M3rOTOBUTEIN) TCPMOPCAKTHBHBIX CBA3YIOMIMX JOJUKHBI IOATBCPAMTH HX
XapaKTEePUCTUKH IIyTEM OIPEACICHHS CBOWCTB B IPOLIECCE OTBEPIKACHMSI M IIOCIE €r0 OKOHYAHHS.
IepedeHr ONpEAETACMBIX CBOWCTB YCTAHABIMBACTCS TEXHOIOTHUYCCKOM JOKYMEHTaLHCH H HOPMaMH
KOHTPOJIsI Ka4eCTBa M3rOTOBICHHS U COINIACOBBIBACTCS ¢ Perucrpom.

HcnbTanus 10 ONPEAeNIeHUIO XapaKTEPHUCTHK CBSI3YIOLICTO MPOBOITCS MPSAIPUATHEM (M3TOTOBHTEICM)
M0 METOOUKAM MEXAYHAPOJHBIX H/HIM HALMOHAIBHBIX CTAHAAPTOB, HWIH IPYTHX JOKYMEHTOB,
COrNacoBaHHHBIX ¢ Peructpom.

HcmprTanns MOTyT Takoke MPOBOAMTECS Jdaboparopuci, nmpusHaHHOH Peructpom.

2.3.2.9 Kaxxgas mapTus CBS3YHOLICTO AOJKHA COmpoBoxaarecs nacnoproM (Ceprudukarom kadecTsa
M3TOTOBUTEIS), KOTOPBIH JOMKEH COACPKATh CIICAVIOIIYI HH(POPMALHIO:

JAHHBIC TPEIIPHUATHS (M3rOTOBUTEIIN);

THII CBA3YIOIIETO,
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MapKa CBSI3YIOIIETO,

PE3yABTATE MPHUEMOYHBIX UCIIBITAHUM.

K macmopty (Ceptudukary xauectBa H3rOTOBHTEIS)) AODKHA OBITH MPUIIOKCHA HHCTPYKIMS IIO
HUCTIOIBb30BAHHUIO CBA3YIOLIEIO U YCIOBHAM €I0 XPAHCHUA.

2.3.3 3anonnuTeNnH.

2.3.3.1 Marepuansl, IPAMCHICMBIC B Ka9CCTBC 3AIOMHUTEICH — CPEAHUX CIOCB, B TPEXCIOMHBIX
(MHOTOCIIOMHBIX) KOHCTPYKLMSIX CYAOB, M B «cepAacuHHuKax» Oanok [1-o6pasHoro mpoduist ZOKHBL
obnazare HEOOXOAMMOM MPOYHOCTHIO U XKECTKOCTHIO MPHU MHHHMAIbHOM IVIOTHOCTH ISl OOECIIEUSHUS
COBMECTHO# pabOThI HECYIUHMX CIOCB ITHX KOHCTPYKLHI U 06(HOPMOBOK GaloK HPH BCEX BO3ACHCTBUAX Ha
HHX B [POLECCE SKCILTYaTallHH.

2.3.3.2 Marepuanbl 3amoiHATCIICH TO/UKHBL OBITE COBMCCTHMBI ¢ MATCPHAAMU HECYINUX CJIOCB H
06dopmoBok. CBs3yIOImEee HECYLIUX CIOCB NMPH (HOPMOBAHMH KOHCTPYKLMH HE JOIDKHO MPHUBOJUTH K
HM3MCHCHHIO CTPYKTYPhl U YXYALICHHUIO XapaKTCPUCTHK MaTepuaia 3arojHUTENs, KOTOPBI HE MOKEH
HU3MCHATH OTBCPIKIAAIOIINUC XAPAKTCPUCTUKHU CBA3YIOLICTO.

B ciayuac mpuMeHEHHS AATe3WOHHOTO cOoCTaBa A coeauHeHms cnoeB I[IKM m samomnutens on
JOJDKCH obecrieunBarh UX CBI3b B CAUHYIO KOHCTPYKLHIO IIPU BCEX BHUAAX OSKCITYyaTAlAOHHBIX
BOSﬂeﬁCTBHﬁ U OBITH COBMECTHUMBIM CO CBASYIOIIUM U 3AIIOJTHUTCIICM,

2.3.3.3 [lpu BEIOOpPC MATCPHAIOB 3AIOJHUTCIICH, NMPUMEHSICMBIX B HAPYKHBIX CBS3SX KOPILYCHBIX
KOHCTpYKLMH (0OIInBKAa KOpIyca, OOKOBBIE CTCHKM HAJACTPOWKH M T.J.), NPEANOYTCHHE AODKHO
OTAABaThCS 3AMOTHUTCIAIM, O0IAAOMIMM HHU3KHUM BOJONOIVIOLICHUEM, CTOHKOCTBIO K CTapeHHIO NPH
Hepenajax TeMICPaTyp U BO3ACHCTBHIO YIbTPa(UOICTOBOrO OONYUCHUS, @ TAKke 00CCICUMBAIOLINM, 10
BO3MOXKHOCTH, JOCTATOYHBIH YPOBCHB TCILIOU3O0ISLIAHL.

2.3.3.4 B xadectBe Marepuasia 3alOJHUATEIL HAPYKHBIX CBA3CH TPEXCHOMHBIX (MHOIOCIOHHBIX)
KOHCTPYKLIME JOIYCKAeTCsl IPUMEHSTh CIACAYOIIEE:

nonuBrHWIX TopHUAHBIC neHomtacTel (I1BX), nveromuye KeCTKYI0 3aKpHITOSYCHCTYIO CTPYKTYPY;

neHonouypetan (I[T1Y);

Ganb3a;

JICTKOBECHBIE MaThl ¢ MHEKpocepamu (cm. 1.2).

JItst TOBBIMIEHMS JKECTKOCTH U TpouHocTH neHoruiactoB [IBX u [TV, a taxike JIETKOBECHBIX MaroB,
0COOCHHO Ha MOMEPEIHBII CABUI, B X CTPYKTYPY MOTYT OBITh BBEACHO JOMOIHUTECIBHOE aPMHPOBAHKE B
BHZAC CJOCB apMHpymomero marepuana, rodp, pebep u t1.4. HMcnompzosaHue AOMONHHTEIBHOTO
apMUpPOBaHUs JTOJDKHO ObITh 0G0CHOBAHO.

2.3.3.5 Kpome zamomamTencH, ykasaHHBIX B 2.3.3.4, BO BHYTPEHHHX CBS3IX KOPIYCOB H HAIACTPOCK
JOTIyCKAETCsl NPUMEHSTh KOHCTPYKTHBHO-AMCKPETHBIC THIBI 3aNONHUTENCH B BUAE COT, rodpos, pebep
(6c3 MCIIONMB30BaHMUS CILIOIIHOTO 3ANOJHHUTCII THIIA ICHOILIACTA).

2.3.3.6 B Gankax maGopa IT-o0pazHoro mpoduis MOKCH NPUMEHATHCA NOTHBHHUIXJIOPHAHBIC
ncHomtactel (ITBX).

2.3.3.7 TlpumeHeHHE APYTHX THUTIOB 3aIOJHATEICH B TPEXCIIOWHBIX (MHOTOCIOMHBIX) KOHCTPYKLIMAX H
Gamkax II-o6passoro mpodmins A0mwKHO OBITE O0DOCHOBAHO HA OCHOBAaHMH PE3YJILTATOB PAaCUETOB U
MCTIBITAHUM, a TAKKE COTNIAcOBaHO ¢ Perucrpom.

2.3.3.8 dusuxo-mexanuucckue cpoiicrBa nenomractoB I[IBX wu IIIY, npuseacHHble an4
ONPCACCHHBIX XaPaKTCPHBIX 3HAYCHHH IUIOTHOCTH, JOJDKHBI COOTBCTCTBOBATh TPCOOBAaHMAM Tadm. 2.3.
HIx cBoiicTBa 1Sl MPOMEIKYTOUHBIX 3HAYCHHUH INIOTHOCTH OIPEACIIIIOTCS IKCTPANOISALIHEH.

2.3.3.9 Ipemnpustus (m3rorosurenu) nenomiactos [IBX) TITY, cot, a Taxke ApYyrux THIOB 3allOIHU-
TENEH JOJDKHBI TIOATBEPANTE MX XapPAKTCPHUCTHKHU MyTEM TMPOBCACHHS MCIBITAHHI 00pa3LiOB MaTepHAIIOB.

Topsaok orGopa 06pa3noOB, NEPEUCHD OMPEACTACMBIX CBOWCTB U METOXMKU MPOBEACHHUA HCTIBITAHUI
YCTaHABIHBAKOTCS NPCAIPUITHSIME (M3rOTOBHTCIIMK) B TCXHOJOTHYCCKOM JOKYMEHTALMH H HOPMAax
KOHTPOJIS KaUeCTBAa M3rOTOBIICHHS M COINIACOBBIBAIOTC ¢ Peructpom.

2.3.3.10 lo dopmoBaHust TPEXCIOMHBIX (MHOTOCIOHHBIX) KOHCTPYKLMH, a TaKke Oanok Habopa
IT-0bOpazHoro mpohuiist ¢ IPHEMEHSHUEM IICHOILIACTA B KAMECTBE 3AIIONHUTEII OH JOJDKCH ObITh MEXAHUICCKHU
00paboTaH Ajis CHATHS TIOBCPXHOCTHBIX CJIOCB (KOPOK), OOPA3yIOIIMXCA B HPOLICCCC Cro H3TOTOBIICHMSL.
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Tabnuma 2.3
Du3HKo-MeXaHH4YecKHe CBolicTBa neHomiacros IIBX u IIITY
XapakTepHCTHKA Ienomnact
MBX Iy

IDIOTHOCTS, KI/M> 40 100 200 35— 55 100 — 120 | 200 — 220
Ilpenen mpownoctH mpu cxatan (mpu 10-% | me menee 0,4 | He MeHee 1,5 | He mMenee 4,0 | e Menee 0,2 | ue menee 0,9 | He menee 2.5
nedopmanun), MIla
Mopyns HopMaILHOH ynpyrocTH npH cxarwm, MIla 30 100 250 75 —10 25 —35 100 — 120
IIpenen npounoctu npu pactsokeann, Mlla He Menee 0,7 | He MeHee 2,5 | He Menee 6,0 jue MeHee 0,16] He Menee 0,8 | He Menee 2,0
Moxyis HOpMaJlbHOH YIPYTOCTH TIPH PacTsDKe- 25 80 180 — — —
auu, Mlla
IIpenen npounoctu npu caeure, MIla ne MeHee 0,40| He Menee 1,5 | He menee 3,5 | He Menee 0,1 | me meHee 0,5 | me menee 1,0
Moguynb capura, Mlla 10 35 30 — — —
Ipenensuas gedopMarms npH caBure, % 8 25 75 — — —

B cnydac npuMeHEHHS TEXHOIOTHH 3aKphITOro (POPMOBAHHS MCHOILIACT AOJKSH MPOHTH COOTBETCT-
BYIOIIYIO MOATOTOBKY, 3aK/IIOYAIOMIYIOCA B BBINOJHEHHH B HEM KAHAIOB JUI1 OOCCIICUCHHUS MPOTCKAHUS
CBA3YIOIIETO.

2.3.3.11 Tepmoo6paboTKa KOHCTPYKLHH € 3aIIOJHHTEIIEM THIIA NICHOILIACTA JOMKHA MPOBOAUTHCS TPH
TEMIEPAType, IPH KOTOPOH B INEHOIIACTE HE IMPOHCXOAUT HEOOPATHMBIX H3MCHCHHM, MPHUBOMAIIMX K
CHIDKCHHIO €70 IPOYHOCTHBIX U YIIPYTHX CBOHCTB, 4 TAKXKE K €10 YCAAOIHBIM AchopMarmaM v HCKAKESHHIO
(hopmsr.

2.3.4 Aare3doHHbIe COCTABBI.

2.3.4.1 AArc3vOHHBIC COCTABBI B BHIAC KICEB H KOMMAYHIOB JOJUKHBI PHMCHATBCA IS COSAHHEHHS
anemeHToB KoHCTpyKImii u3 [IKM. INocneanne MoryT ObITh HAMOMHCHBI MUKpOC(EpaMH HIIH KOPOTKUMH
BOJOKHAMHM U MPUMEHATHCA AL 3ANOTHEHHS TEXHOJOTHUYCCKUX 3a30pPOB IPH COCAMHECHHH DJICMCHTOB
KOHCTPYKIIHH.

Knen u xoMmayHAbl HOMKHBI OBITh COBMECTHMBI C MarepHalaMH COCIUHACMBIX 3JIEMEHTOB,
ofecrneunBars BBICOKYIO MPOYHOCTh COCAMHCHHUS C YYCTOM 33JAaHHOTO JHaNa3OHa pabovHXx TeMmeparyp,
OBITh CTOHKMMH K CTAPCHHUIO, BO3ACHCTBUIO BIIATH, 4 TAKKE MACIO- H HE()TEMPOAYKTOB.

2.3.4.2 AAre3HOHHBIC COCTaBBI JODKHBI OBITh, O BO3MOXHOCTH, JBYXKOMIOHCHTHBIMH, OTBCPIK-
JarbCsl B HOPMANBHBIX VCIOBHSX B TeUCHHE NpuOnusutenpHo 20 — 60 MHH, MO3BOJSS BHIMOIHHTH
COEAMHEHHUS 3JICMCHTOB B KPYITHOTa0APUTHBIX KOPIYCHBIX KOHCTPYKIUAX B MPOU3BOJCTBEHHEBIX YCIIOBHIX
CYAOCTPOUTEIbHOH Bepdhu.

2.3.4.3 AQre3voHHBIH COCTaB MOJDKCH CONCPXKATh JNAHHBIC IS KAKAOW Mapbl COCTUHACMBIX
MaTepraoB Mo CTATUYCCKOU MPOYHOCTH HA CABUT W AATC3UOHHOH NMPOYHOCTH HA OTPHIB B HCXOTHOM
COCTOSIHUM H TIOCNC YBIXKHCHUS TPH HOPMATBbHOM H NOBBIICHHOH TeMmeparype, a Takke IIo
ONPEICIICHHUIO YCTATOCTHON M AJMTEIBHOH MPOYHOCTH MPH 3TUX BUAAX AcdopMariuil.

2.3.4.4 Tlpu wncmoip30BaHUH AATC3HOHHBIX COCTABOB A COCAHHCHHS SJICMCHTOB KOHCTPYKIIMH
MOJATOTOBKA MX TOBEPXHOCTEH WM TEXHOJOTMS HAHECEHHSI HA HHUX COCTaBa JOJDKHA COOTBETCTBOBATH
PCKOMCHAALMAM TPEANPUATHS (M3TOTOBUTENS) 3THUX COCTABOB. [IpM 3TOM HE CIEAYET MNPEBBILIATH
33JaHHYI0 NPOM3BOAUTEIEM TOJIIMHUHY QAT€3HOHHOTO COCTAaBA MEXKAY COSAMHACMBIMH 3JICMEHTAMH
KOHCTPYKLMHU U JOMYCKaTh MONAJAaHUS B HETO BO3AyXa.

2.34.5 B cnyuac TepMooOpabOTKM KOHCTPYKLMH MPU MOBHIICHHOW TeMIeEparype, B KOTOPOH
MIPUMEHAIOTCS AATE3WOHHBIE COCTABHI, €€ BEJIUYHMHA HE JOJDKHA IPEBRIINATh 3aAaHHYIO T are3H0OHHOTO
COCTaBa TEMIIEPATYPY OTBEPKACHHUS.

2.3.4.6 TlocraBka aare3woHHOrO cocraBa ocymecTBsieTcs ¢ nacmoproM (CeprudukaroM kadecTsa
H3TOTOBUTEIA), B KOTOPOM JOJKHA OBITH TIPUBEACHA CICAYIOMAS MHPOPMALIHS:

JAHHBIC MPEATPUITHS (M3TOTOBUTEIA);

MapKa aare3nOHHOTO COCTaBa;

MPUEMOYHBIE TOKA3aTeId U HMX YHUCIOBBIC 3HAUCHHUS, NECPCUCHb KOTOPHIX JODKEH OBITh YKa3aH B
TEXHOJIOTUYCCKOH TOKYMCHTALMH MPEATIPUATHS (M3TOTOBHUTENSA);

PE3VIBTAThl UCTIBITAHHH XaPaKTCPUCTUK TIPOYHOCTH A BEIOPAHHBIX MAp COCTUHAEMBIX MAaTEpUAIIOB.
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2.3.5 [loiuMepHbIe KOMIO3HIHOHHBIE MATEPHAJIbI.

2.3.5.1 TIKM, npumeHseMBIE B KOPIYCHBIX KOHCTPYKIHAX, JOJDKHBI YAOBICTBOPATH CJICKYHOLIMM
OCHOBHBIM TPEOOBAHHSIM:

HMETh HEOOXOAUMBIC U1 co3AaHus 3¢ eKTHBHOM KOPMYCHOH KOHCTPYKIMH YIIPYTHE U IPOYHOCTHEIC
XapaKTEPUCTHKH, a TAKXKE PabOTOCHOCOOHOCTh NPH ACHCTBHH INOBTOPHO-CTATHYCCKHX, [UTHTCIBHBIX,
BHOPAIMOHHBIX H YJAPHBIX HArpy30K;

COXPaHATh CBOM YIPYTHE M MPOYHOCTHHIC XaPAKTEPUCTHKH, a TAKKE paboTOCHOCOOHOCTD B 33 JAHHBIX
mpejenax B TCUYCHHE JUIMTCIBHOH OKCIUIyaralid B BOJEC M PA3NMYHBIX KIIAMATHYCCKHX YCIOBHAX B
TeucHue He McHee 20 ner;

HMETh HU3KOE BOJOTOITIOIIEHHE U BBICOKYIO BOAOCTOHKOCTh B MOPCKOH BOJC;

obnazarp CTOMKOCTBIO MpPH BO3ACHCTBHHM MAacio-, HETCHIPOAYKTOB H MOPCKHX OHOIOTMYECKHX
OpraHH3MOB;

obnmazark TaKUMH TMOXXapOOTACHBIMH CBOHCTBAMH Kak HETOPIOYCCTh, d TAKXKC HE IPEACTaBIATh
ONACHOCTh B OTHOLICHWH BBLAENCHHS TOKCHYHBIX HIH B3PBIBOONACHBIX MPOAYKTOB IIPH NMOBBIIIECHHBIX
TEMIICPaTypax.

TpeboBanust K MOXKAPOOMACHBIM CBOHCTBAM OMNpPEACISIIOTCS B 3aBHCHMOCTH OT THNA CyAHA H
nonoxxenuii npasun PC, Ha kotopsie ObIT 0J0OPEH MPOEKT CyAHA.

2.3.5.2 Texnonorus nepepaborku [TKM B KOprycCHbIC KOHCTPYKIMH, HX CBSI3H M SJICMEHTHI JOJDKHA
obecrieunBars CICAYIOLIEe:

H3TOTOBJICHUE Marepuaia B COCTABE KOHCTPYKLMH ¢ TPEOYEMbIMH XapaKTCPUCTHKAMH,

CTabUIIBHOE BOCIIPOM3BEACHHE ITHX XapPaKTEPHCTHK NPU THPOKHUPOBAHHH KOHCTPYKIIHH;

BBICOKOEC Ka49€CTBO M3rOTOBICHUA 6€3 HeAOMyCTHMBIX AC(EKTOB (PacCIOCHHH, PAKOBHH, HEINIOTHOCTH
VKIQIKA U T.A.);

BO3MOKHOCTh IIPUMEHEHHS METOIOB 3aKkphiToro ¢opmosanus (Meroga nudysuu, RTM-meTonos u ap.)
U CPEICTB MEXaHU3AIIUH.

2.3.5.3 s m3rotoBneHus KOHCTpykuuii n3 [TKM momyckaeTcs mpuMEHEHHE CIACAYIOLIMX METOAOB:

KOHTaKTHOTO (hOPMOBAHUS,

3aKpHITOrO (BakyyMHOro) (OpMOBaHMS, K KOTOPBIM OTHOCATCS MeTox uHby3un 1 RTM-MeToas!;

HAITBUICHHS

(bopMOBaHKs Ha OCHOBE IIPEIIPETOB.

2.3.5.4 Tlpu BBEIOOpPE METOAAQ W3TOTOBICHHS KOHCTPYKUMH HCOOXOAUMO VUHTHIBATh CTCHCHb
OTIQKEHHOCTH JAHHOM TEXHOJOTHMH Ha NMPeAUPHATHH (M3rOTOBHTENC), HANMYME KBATH(HIIMPOBAHHOTO
nepcoHata U HeOOXOAUMOTO 00OPYAOBAHHA.

2.3.5.5 Jlns M3roTOBIECHUS KOPITYCHBIX KOHCTPYKLHUI CYyAOB M HX CBSI3¢H PEKOMEHIYETCS IMPUMEHAThH
MPEUMYLIECTBEHHO METOA HHY3HH.

Jl71st M3roTOBIEHMS OTAEIbHBIX AJIEMEHTOB KOHCTPYKIMHU AOMycKaeTcs: npuMeHsaTe RTM-metoxs!.

2.3.5.6 Metox xoHTakTHOro (opMOBaHUI JODKEH NPUMEHSTHCS B T€X paHOHAX KOHCTPYKIMH, IIe
WCIIONB30BAHUE METOAA MH(Y3UH HEBO3MOXKHO WM HELENCCOOOPa3HO, HAPUMED, B Y371aX COCAUHCHUI
WIN B paiOHax YCUICHHUH.

2.3.5.7 MeTox HaIBLICHUS JOMYCKASTCS IIPUMEHATD AT H3TOTOBJICHHS KOPITYCHBIX KOHCTPYKLAH U HX
OTIEIbHBIX CBA3€H, HA KOTOPHIE HE PACIPOCTPAHSIOTCS TPeOOBAHUS K MPOYHOCTH M JKECTKOCTH (HE
VUHTBIBAIOTCS B PacyeTax NPOYHOCTH).

IIpouecc HambINEHNS JOKEH TPOUBOAUTHCS B COOTBETCTBHH C TEXHOJIOTHYECKOH nHCTpyKuumeH. [Tpu
3TOM JyMHa BOIOKOH (chops) momkHa Haxoxutees B auamazone 10 — 30 mv. Hambinenue pekomMeHyeTes
BBINIONIHATh CNOSMU. [locie HambLICHWSI KKAOTO CIOS JOJDKHA IMPOU3BOAHUTHCS €ro MPOKATKA IS
yAQJIEHHUs BO3AyXa M YIUIOTHCHHSI MaTcpHaIa.

2.3.5.8 ®opmoBaHHEe HA OCHOBE MPEMPErOB JOMYCKACTCS MPUMEHATh JJTsT KOPIIYCOB CYAOB 10 15 M, a
TaKKe JUIT DIEMEHTOB U CBi36H KOHCTPYKIME, corimacoBaHHeiXx ¢ Permcrpom. Ilpempern mo ceoum
CBOMCTBaM [JOIKHBI YAOBJCTBOPITh TPEOOBAHMSAM, MPEIBIBISICMBIM K €r0 KOMIIOHCHTAM — apMH-
PYIOIIEMY MarcpHally H CBS3YIOLIEMY.
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2.3.5.9 Meroas dopMOBaHHS JOKHBI OOCCICYMBATH ONTHMAIBHOC COOTHOIICHHE MEXAY apMH-
PYIOLIMM MaTepHaiOM U CBS3YIOIHUM JUIS MOJTyYCHHS HAaHOOIEe ONTHMAIIBHBIX CBOMCTB MaTepHaNa.

OTHOCHTCIPHOC COACPKAHUC APMUPYIOIHX MATCPHAIOB HA OCHOBC CTCKIBIHHBIX H YIICPOAHBIX
BOJIOKOH IO Macce B 3aBHCHMOCTH OT HX THNA ¥ McToAa (JOpMOBAHMS MPUBCIACHH B Tadn. 2.4.

Tabnuua 2.4

OTHOCHTEIbHOE Co/iepikaHue apMMPYIOIIMX MATE€PHAJIOB HA OCHOBE CTCKINHHLIX H YIVICPOJHLIX BOJIOKOH ITO Macce B IIKM

Ten apMupyromero MatepHaia

Meron popmoBanms

CrexiioMarst

CTeKIISIHHOE BOJIOKHO

Vrnepo;[Hoe BOJIOKHO

CrexJsmHHasI pOBHHLIA

KonraktHoe dopmoBanme

3akpbiToe (BakyyMHOE) (hopMOBaHHE
Harmblaenne

Ha ocHoBe mpemnperos

He MeHee 0,3

He MeHee 0,5
0,65 — 0,7

He MeHee 0,7

He menee 0,35
0,4 — 0,6

He menee 0,45

ne menee 0,35

2.3.5.10 PexxuMbl OTBEPIKIACHHA, KOTOPHIE MPOBOAATCS NPH MOBHIIECHHBIX TEMIIEPATYPAx, HE AOMKHBI
MPUBOANTE K OOJIBIIAM OCTATOYHBIM AeOpPMALIHAM U HAPYIICHHUIO LEIOCTHOCTH KOHCTPYKIMH. B ciyyae,
€CNT KOHCTPYKLIHS SBIACTCSA TPEXCIOHHON (MHOrOCIOMHON) B 3AMOHATEIIC THIIA IICHOILIACTA HE AOKHO
MPOUCXOOUTE HEOOPATHMBIX H3MCHCHHH, MPUBOAMINMX K CHIDKCHHMIO €r0 NPOYHOCTHBIX H YIPYTHX
cBoticTe (oM. 2.3.3.11).

2.3.5.11 OcHogusie xapaxtepuctrku [TKM Ha 0CHOBE JICHT ¢ OJHOHANPABICHHBIM apMupoBaHueM (0°) u
TKAHECH PaBHOBECHOM CTPYKTYpEI ¢ apMmuposanueM (0%90°) u (+45°/—45°) U3 CTEKIIHHBIX U YINEPOXHBIX
BOJIOKOH, ¥ TIOJHA(UPHOTO (BUHITI()UPHOTO) CBS3YIOIIETO AODKHBI OBITh HC HIDKC, YKa3aHHBIX B TaOm. 2.5.

TaG6auma 2.5
OCHOBHBIE XapaAKTEPUCTHKH CTEKJIO- M YIJICILIACTHKOB
ApMHpYyIOLIEe BOJIOKHO
Twun ITIKM
YepoaHoe BONOKHO CTeKIIOBOJIOKHO
JlenTa Tkanb JlenTa Tkanb
OTHOCHTENBHOE COACPKAHHE ApMHPYIOMIETO MaTepHalia 1o Macce 0,4 0,6 0,35 0,6 0,5 0,7 05107

3naucHUAsN (1)H3HKO-MCX3HH'-ICCKHX XapaKTepHCTHK, HE MCHES

Monyne HopMaibHOMH ynpyrocTH, rlla 65 95 35 55 30 45 16 | 24
Mopnyie ¢ABHTa B IVIOCKOCTH apMHpoBaHHsL, rlla 2,0 3,5 5.5 6,5 2,0 2,5 301 45
IIpemen MpoYHOCTH NpH pacTsokeHuH, Mlla 850 1200 500 800 550 700 | 250 | 400
IIpemen npoYHOCTH NpH Okatu, Mlla 400 500 350 400 300 400 | 200 | 300

2.3.5.12 Camxenue ynpyrux ¥ npoaHocTHeIX xapakrepuctuk [TKM nocne AmuTenbHOro BO3ACHCTBHS
IKCIUTyaTaIHOHHBIX (pakTOpoB B TeucHUE 20 JIeT AOJDKHO COCTABIATH:

JUTS. MOAYJICH HOPMAJTBHOM ynpyroctd U capura — meHee 10 %;

JUTSL POYHOCTHBIX XapakTepucTHK — Menee 20 %.

2.3.5.13 Bogonornomenne [TKM npu amutenbHOM MpeOBIBAHUH B MOPCKOM BOJE IPH HOPMAIBHOM
JIAQBJICHHH JOJDKHO UMETh CICAYIOIINE ITOKA3ATENH:

He Gomee 0,15 % ot Beca Marcpuana 3a 24 4 BO3AEHCTBHA MOPCKOH BOABL

He Gonee 3,0 % or Beca MarepHalia Mocie BO3ACHCTBHA MOPCKOit BoApl B TeueHHE 30 CyT.

2.3.5.14 Tlpounocrabie u ynpyrue csoiictBa IIKM mpu pasnuuHBIX BHAAX CHIOBBIX BO3JCHCTBHM
(KpaTKOBPEMCHHBIX, MMOBTOPHO-CTATHYCCKUX, AIMTEABHBIX M T.J.), & TAKKEe NOCIE YBIAKHCHHA M NPH
JEHCTBUH MOBBILICHHBIX TEMITCPATYP JOKHBI OMPEACIATHCA B PE3YIBTATC HUCIBITAHUM IO METOAUKAM,
YKa3aHHBIM B THUIIOBOM MporpaMme (CM. MPHIOKEHHE 2).
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2.3.5.15 Hsrorosnenue koHCTpyKuud u3 [TIKM 10mKHO OCYmIECTBISTBCS COBMECTHO € KOHTPOJIEM
KaueCTBA MX M3TOTOBICHHA HAa BCEX CTAaAUAX TEXHOJOTHYECKOTO TPOLECCA B COOTBETCTBHU C
JICHCTBYIOIIMMH PYKOBOASAIIUMH JOKYMEHTaMH.

IIppMensieMplc METOABI KOHTPONSA KaueCTBA JOJDKHBI BBISABIATE HEJOIMYCTHMBIC OTKIOHCHHS OT
TEXHONIOTHYECKOTO MPOLIECCA, B TOM YHCIIE PA3HBIE THIHI A€ (HeKTOB, KOTOPBIE MOTYT CHH3UTh IPOIHOCTH U
paboTOCIOCOOHOCTD KOHCTPYKIHH.

2.3.5.16 Peructp MOXET MpOU3BOAHMTH BHIGOPOUHYIO MPOBEPKY KAa4ECTBA M3rOTOBICHHSI KOHCTPYKLIUH
u usaenuit u3 INIKM, no pesynsrataM KOTOpOH HPHHHUMAESTCA peHicHHe 06 0X00peHHH MaTepHana.
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3 KOPIIYC U HAJICTPOHMKHU CYIOB

3.1 KOHCTPYKTHBHBIE THITBI KOPITYCOB U CHCTEMBI HABOPA

3.1.1 /Iy oOIIMBKA KOPITyca (HACTHIOB IMAXy0 U MOJOTHHWIN MepebOpoK) PeKOMCHIAYETCS IPIMEHSTh
ClIeAyIOIIUe BAPUAHTbI UX KOHCTPYKTHBHOIO UCMOAHEHUs (cM. puc. 3.1):

.1 o0mMBKa OZHOCIOHHON KOHCTPYKIINH:

u3 ogHopoaHoro [IKM Ha 0cHOBE OHOIO TUIA APMUPYIOLLErO Marepuaia;

n3 HeogHopoaHoro [TKM Ha oCcHOBe ABYX (peke TpeX) pasHBIX 10 THITY MaTepHaslOB, HApAMEp, W3
CTEKJIOTKaHEH pasHOTro pHCYHKa IUICTCHUSI W CXeM apMUpPOBAHMUS;

n3 ruOpuaHoro [IKM Ha OCHOBE apMHpPYIOIIAX MarepualioB pa3HON XHMHUYECKOW TPHpOIH,
HAMPHUMEP, W3 CTCKIOTKAHH W YTIEPOTHOTO BOIOKHA (cM. 1.2.2);

.2 o0LIMBKA TPEXCA0HHOI KOHCTPYKLMU € HECYIUUMU CJIOSIMU U3 OAHOPOAHOIO, HEOAHOPOAHOIO MU
ruopuaHoro [1KM u cpearum ciioeM W3 CITNONIHOTO 3arOTHUTENS, B Ka4eCTBE KOTOPOTO PEKOMEHIYETCS
npuMeHsTh neHomtactsl IIBX mm ITTY;

.3 00LUMBKA TPEXCIOHHON KOHCTPYKLUUM, CPEIHUI CIOH KOTOPOil BBIIOJHEH U3 CJIOEB 3aIOJHUTEN,
apMHPOBAHHOTO CIIOSIMHA apMHpPYIOIETO Marepuana. B kadecTBe 3amoNHUTENs B IaHHOM crlydae
PEeKOMEHAYETCSl IPUMEHATD JIerKoBeCHbI Mar (cm. 2.3.3.4).

a
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Puc. 3.1 KOHCTPYKTHBHEIE CX€MBI OONIMBKA KOPITYCa (HACTIIOB Naly® M MONOTHUIN nepedopok) u3 ITKM:
¢) ODIMMBKA OJXHOCJIOHHON KOHCTPYKIMH; &) OOMIMBKA TPEXCIONHON KOHCTPYKIHH CO CIUIOIIHEIM 3AIIOHUTEIEM;
¢) OOLIMBKA TPEXCIOHHON KOHCTPYKLHHU C 3alIONHUTENEM, apPMUPOBAHHEIM IIOCIOHHO
1 — wecyuue ciou; 2 — 3an0aHUTeNb; 3 — apMUpYIOLLME C10U

3.1.2 TlpuMeHEHHE TPEXCIOWHOW KOHCTPYKIMHW IS OOLIMBKW KOPITyCa MOXET ObITh IOMYINEHO
PerucTpoM 1py HaTWYMK HA NPEANPUATHH (M3TOTOBHUTEINE) OTIAKEHHON TEXHOJNOTHH €€ M3TOTOBJICHUS U
[POBEPEHHBIX METOJ0B KOHTpOJA KauecrBa A oOecrmeueHus MPOYHOIO COEJUHEHUS BCEX CIOEB B
€IMHYI0 MOHOJHMTHYI0 KOHCTPYKIHIO.
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Puc. 3.2 Cucremsl HaGopa kopryca cyHa:
a) mornepeuHas cucTeMa Habopa;, 6) cMelllaHHAas, NPOJIONIbHAS ¢ PacToNoKeHHeM GaJlok 1Mo JHHULILY H BepxHel naiy6e;
) cMellaHHas, ¢ HEIPEePbIBHBIMU MJIH MHTEPKOCTEINLHBIMH MOHEPEYHBIMH OallkaMH 10 JHHULIY W BepXHeil nanyo6e;
2) cMelllaHHas, ¢ paMHBIMH TIONEPCTHBIMH OaKaMH.

3.1.3 ObmmuBKa kopnyca A0MKHA OBITh MOAKPECIUICHA U B 3ABUCHMOCTH OT B3aHMMHOIO PACHOJIOKEHHUS
6aloK MOXKET MPUMEHATHCA CICAYIOas cucTeMa Habopa (cM. puc. 3.2):

monepeyHas NpH PacmolioKEHHUH BCeX OAIOK B IUIOCKOCTH LINAHTOYTOB 32 HMCKIIOYCHHCM
BEPTHKAIBHOTO KA (CM. puc. 3.2, a);

CMCIIAHHAS — MOTEepPeYHas no Gopram, a mo AHMINY (BSpXHCH manyoe):

MPOJONBHAS C PACTIONOKEHHUEM OOk BAOIbL Kopmyca (cM. puc. 3.2, 6);

CMELIAHHAsI C HEMPEPbIBHBIMH HJIM HHTCPKOCTEIBHBIMA TIOTICpeuHbIME Ganmkamu (cm. 1.3.5, puc. 3.2, 6);

CMEILIAHHAS C PaMHBIMH TIOTICPCYHBIMH CBA3IMH (cM. pHc. 3.2, 2).

IMpu cMmemanHO# cucTeMe HabOPa MOMCPCYHBIC CB3H MO JHUINY W NATy0e JODKHBI PacmoiararbCs B
IVIOCKOCTH LINAHTOYTOB,

3.1.4 Ilpu BeIOOpPE KOHCTPYKTHBHOIO THIA KOPIYyCa CyAHA, BKIIOYAS €r0 CHCTEMY HAOOpa, AODKHBI
YUHTHIBATBCA CIEAYIOMUE (PaKTOPHL:

HA3HAUCHHE U pa3Mep CyaHa,

YCIIOBHS 3KCIUTYaTal|H,
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TpeGOBaHMA K BECY KOPIyCca M HCOOXOAUMOCTb OOCCIICYCHHs €ro OOWIECH U MECTHOM HPOYHOCTH,
a TaKKE XKECTKOCTH;

TPYAOEMKOCTD ITOCTPOMKH KOPIIyCa CYIHA;

KOJHMYECTBO CYIOB B CCPHH U T.A.

3.1.5 IIna cynoB manmuuo# ot 15 no 70 M MHUHUMaIbHAS BEJIMYMHA INNALMU MONEPEYHOrO Habopa ¢
ydeToM TpeOosanuii 1.3.4 mpuHUMacTCs paBHOM:

JUTS KOPITyCOB € OXHOCIOHHOH obmmBKoit — 500 mm;

JUISL KOPITYCOB € TPeXCIoHHOH obmmBkoi — 1000 mm.

B ¢opnuke DomKHA MPHMEHATHCS MOMEPEUHAA CHCTEMa Habopa, 8 YKa3aHHBIC BCIWYHMHBI IHIIALHI
JO/DKHBL OBITh YMEHBIIEHBI 1O CICAYIOLINX 3HAUCHHUM!

JUT KOPITyCOB € OAHOCTIOMHON 00muBkoi — 400 mM;

JUTSL KOPITYCOB € TPEXCIOHHOH o0mmBKoi — 800 MM,

3.1.6 BriGop cuctembl Habopa KOpmyca CyJHAa U BEIMYMHA LIMAMH JOJDKHBI OOOCHOBBIBATHCS
MIPOEKTAHTOM HA OCHOBAHHM PACYCTOB OOIICH M MECTHOHM HPOYHOCTH € y4eToM (PakTOpOB, YKA3aHHBIX
B 3.1.4. Ilpu 3TOM CrexyeT MPUACPKUBATHCSA HIDKCYKA3AHHBIX PEKOMCHIAIMAHI.

INomepeunyro cuctemy HaboOpa KOPIyCa PSKOMEHIAYCTCS [IPUMCHSITD!

€ OZHOCIONHOM 00mmBKOM 1y1st cyaoB mauHOM L <20 M;

C TPEXCIOHHOU OOWMBKOM Ayist CynoB AmuHON L <30 M.

CMemaHHy0 cucTeMy HabOpa KOPIyca ¢ OJHOCIONHOM UITH TPEXCIOMHOMN ODLIMBKON PEKOMCHAYETCS
MPUMEHAT I ¢yA0B AauHOH L > 30 M. [Ipu BEIGOpE KOHCTPYKLMM OOMIMBKH HEOOXOAMMO YUHTHIBATH,
YTO TPEXCIOiHHAs OOLIMBKA MO CPABHCHHUIO C OJHOCTOWHOW MO3BOISIET COKPATHTH KOJMYECTBO Oaiok
Habopa M COOTBETCTBCHHO Y3710B UX mepeceucHuil (cM. 1.3.4), a Takke CHH3UTh BEC KOHCTPYKLHH C
YUETOM YCIOBHH, IPU KOTOPBHIX OHA MOXET ObITh peanmm3osana (cm. 3.1.2).

CMeIIaHHy 0 CHCTeMy Ha0opa KOpIyca C IPOAONBHBIM PACHONCKCHHEM OaioK IO JHMINY Kak C
ONHOCIIOMHOH, TaK M C TPEXCJIOMHOH OOLIMBKOM, PEKOMEHAYCTCS NPHMEHSTh I CYAOB, B T.4. BBICOKO-
cropocTHBIX JmuHOU L=15-+20 M. B nocneaaem ciygae posib 6anok MOTYT UTparb MPOJOJNIBHBIC PCIAHBL.

3.1.7 Iy Ganok HaOopa AOLKSH MPHUMEHATHCS NpeuMyluecTBeHHO [1-00pasubiii npodwibs ik ero
Pa3HOBHIHOCTb — TpaneuHUeBUAHBIH MPod b, ITH NPOQGHITH COCTOAT U3 3aNONMHHUTENS («CEPACUHHKAY) U
ero 00(hopMOBKH, 00pasyrowieii CBOOOAHBIM INOACOK M CTCHKHM OalKd, TCPeXOAAIUHe BO (iaHIpl,
MOCPEACTBOM KOTOPBIX OCYLIECTBIACTCA COCAUHCHHC OalkH ¢ OOmMMBKOH Kopmyca (HACTHIOM HaiayOsl,
MonoTHHUIIEM nepebopku) (cM. puc. 3.3 a, 6).

BsimeykazanHbie MpodHIN MOTYT HE HMETh «CEPACYHUKAY, a (JOPMOBAHHE MX CTEHOK H CBOOOJHOTO
MOsICKA TIPOM3BOAMTCA Ha odopmurene ¢ oOpazoBaHHeM (NIAHICB, JIHOO OHH BBHILIOJHSIOTCS B BHIC
OTACNBHOH 3ar0TOBKH, KOTOpas COCAMHSCTCS C OOIMBKON Kopmyca (HacTwioM nanyObl, MOJOTHULIEM
niepe6opKy) Ha MpHGOPMOBOYHBIX YTONbHHKAX.

3.1.8 INpumenenue 6anok T-obpaznoro npodms, a Takke [-00pazHoro mpodmiist, AOMycKacTCst B TOM
ciy4ae, KOraa OHH OJHOBPEMEHHO MOTYT BHINOMHATH (yHKIMH Oanok ¢yHaamMeHTa (cM. puc. 3.3 6, 2).

CoeauHenne Oanok JaHHBIX MpodmiIcH ¢ OOMMBKOM KOpmyca (HACTHIOM MNalyObl, MOJOTHUINEM
nepeGopKH) NPOM3BOAUTCS HA MPU(POPMOBOYHBIX YTONBHUKAX.

3.1.9 PexoMeHZAIMM MO KOHCTPYKIMSM OOIMMBKH (HACTHIIOB TMajyO, TONOTHHON TepeOOpoK) M Gasok
YKa3aHHBIX MPOoQHIeH, BKIFOYas COCTaB U CTPYKTYPY apMHPOBAHMS MX SJICMCHTOB, IpHBEACHS! B 3.2.1 — 323,

3.2 KOHCTPYKIIUA KOPIIYCA

3.2.1 Hapyxuas o6uumuBKa.

3.2.1.1 OgHocnoiiHaA oOmMBKA.

.1 11 oHOCIOHHOM OOmMMBKH KOpIyca CYAOB JIHHOH 15 — 70 M JOIDKHBI IPHMCHATHCS POBHHTOBLIC
M MyJIbTHaKcHalbHble TKaHH. Ilpu BbIOOpE THHA M MapKH apMHPYIOIIETO MarcpHaia HEOOXOAUMO
YUHTHIBATh CHOCO0 YKIAAKH Marepyaiia i TEXHOJIOTHIO (OPMOBAHHS M3 HETO OOIIUBKH C HCIIOIH30BAHHEM
METOAOB KOHTAKTHOTO HITH BaKyyMHOro ()OpPMOBaHUS,
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Puc. 3.3 KoxcTpykTuBHBIE cxeMBI Galok Habopa:
a) Gaika [1-oCpa3HOTO IIPOQUILL, 6) pasHOBUAHOCTDL [1-06pa3Horo mpo¢uns — TparelUeBUIHbINA MPOQUIH,
6) 6anka T-oGpa3Horo mpoduist;, 2) Ganka I'-o6pasHoro mpoduis
1 — o6dopMoBka mpodurs, 2 — 3anoIHUTENH (cepaednrk) mpodmid, 3 — duaHipl, 4 — Ganka;
5 — nprbOPMOBOUHEIC YTOJIBHUKH, 6 — OOIMIMBKA (HACTHI TaTyOE, IOJIOTHHUIIE [1EPEGOPKH)

22 st cyaoB AIUHON 15 — 20 M HOTIOTHHUILA TKaHel IOIyCKAaeTCs VKIabIBarh KakK BIOIb, TaK U
monepek kopmyca. Cxema apMupoBaHHs OOLIMBKM JO/DKHA ObITh mapamiensHod — [(0°/90°)] ¢
opueHTauueil HanpapiaeHus 0° (OCHOBBI) BAOML 0Opasylomiedl OOLIMBKY WIH BIOIb €€ HAMPaBJSOLISH.
B mociennem ciryuae B TKaHsIX ¢ apmupoBaHuem 0°/90° paspeiBHas Harpyska / B Hanpasienun 90° (yTka)
JOJKHA ObITh HE HIDKE HArpy3KU B HarpasieHuu 0° (OCHOBBL),

3 s cynoB THHOM Goree 20 M YKIIAAKY MONOTHUI TKAHEH PEKOMEHYETCS MPOU3BOIUTE TIOMEPEK
Kopryca. B naHHOM cilydae mOJUKHA NPUMEHSITHCS NapaLienbHO-guaroHambHas [(0°/+45°/90°/ —45°)]
CTPYKTYPa apMHPOBaHHS OOIIUBKH, KOTOPas MOXKET ObITh pealn30BaHa IMyTeM MPHMEHEHHUS ABYX BHUIOB
TKaHeW — OuakcuanbHol ¢ apmuposanueM (0°/90°) u auaroHambHOM ¢ apmupoBanuem (+45°/ —45°),
00 Ha OCHOBE KBaIPOAKCHATBLHOM TKAHHU, MEIOIIEH 4 HampaBaeHus apMuposanus (0°/+ 45°/90°/ —45°);

4 B cIydyae MpPHMEHEHus JByX BHIOB TKaHel ¢ apmuposanueMm (0°/90°) u (+45°/—45°), a Taoke
6MM3KOH HX MOBEPXHOCTHOM IUIOTHOCTBIO, KOJHYECTBO CJIOEB BTOPON TKAHH ONMPENE/ISETCS U3 YCIOBHS,
gTO CyMMAapHas TOJINHMHA €€ CIOEB, IPOMHTAHHBIX CBSA3YIOIMHM, MpHHHMaercs pasHO# (0,4 — 0,45)
TonmuHel o6muBky. IIpyu 3TOM MOTyT OBITH pealn30BaHbl JBA BAPHAHTA PACIOTIOXKEHHS CJIOEB 3THX

TKAHEH MO ee TOMIIHHE:
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paBEOMeEpHOE, KoTIa ciou Tkanu (0°/90”) paBHOMEPHO YepeyIOTCS CO CIOSIMH AMATOHAIBHON TKAHH
(+45°/—457), npuuem 2 — 4 cnos NepBok TkaHu (B 3aBHCHMOCTH OT TOJILLUMHBI ODLIMBKH) AOIKHbI ObITh
VIOXKEHEl Ha BHELITHUX MOBEPXHOCTIX OOIIHBKH;

naketHoe, korma ciom TkaHE (0°/90°) cobHpalOTCs B IAKETEL, PACIONAracMble HA BHELIHUX
HOBEPXHOCTIX OOIIMBKY, a CIIOH TKaHH (+45°/—45%) pacmonararorcs Mek/ly HUMH;

.5 npu mcnonk30BaHMK KBAAPOAKCHANBHBIX TKaHeH ¢ apmuposanuem (0°/445°/90°/ —45°) veobxoaumo,
4TO0Bl CyMMa IOBEPXHOCTHOH IUIOTHOCTH POBHHIBI B HampaeieHwsx apmuposanms (0°/90°) Obuma
IPHONMU3HTENEHO PaBHA (¢ pasHune 1o 15 %) aroit cymme B nanpasmenusx (+45°/ —45°),

.6 ipr popMoBaHET OOITHBKH 2 — 4 TIEPBBIX W MOCIEAHHX CJIOEB TKAHH (B 3aBHCHMOCTH OT TOJIIUHEL
OOLINBKK), PACNONOKEHHbBIX HA €€ BHELUHWX MOBEPXHOCTSX, YKJI/IKa OCYLUECTBAAETCH MO CThikaM (1o
OCHOBE) Cc TepexpoeM BennurHOH He MeHee 50 MM, a no nazam (o yrky)  6e3 mepexpos. IIpu sTtom
MEePEKPOH MOMKEH BLITONHATHCS B HAIPABJIEHWH OT HOCA B KOpMy. OCTalbHBIE CJIOH YKIAILIBAIOTCS IO
CTEIKAM M mazaM 0e3 mepekpost (CM. pac. 3.4).

Teopemuyeckas auniss HO

| pu—
S § - ; : ' Q
S ———— — =
! —————
so. | | 150 __‘ 100 150
SO . - Rl - -

Puc. 3.4 Ctpyxrypa ogHOCI0MHOM OOIMBKM KOpMyca CyaHA

B xax10M ciioe CTHIKE H TTa3bl TKAHH OOMKHBI OLITH pasHeCeHBl OTHOCHTENLHO COCeNHHX CIIOeB He
meHee ueMm Ha 100 mm. CoBMellieHUE CTHIKOB U NA30B B OJHOM CEYEHHH JIONYCKACTCS HE MEHEe YeM uepes
5 cnoes;

.7 TONmKHA OOLTHBKY § B CPEIHEH YacTH KOPIyCa CyIHA ONpeNeNsercs Kak MaKCHMAIbHOE 3HAUYEHHE
H3 IByX BEIHUIHH § = max(sy, S;), TAE Sy S — TONUIMHA OOIUMBKM, onpeaenseMas mo rpapukaM Ha
pHEC. 3.5, HCXOAs U3 3aJaHHBIX TPEOOBAHWH K JKCCTKOCTH M TIPOYHOCTH COOTBETCTBEHHO.

ITpu 3TOM MHHHUMAaTBHAS TONTHAHA § OOIMHBKH KOPITyCa B paHoHax AHMMA U OOPTOB B CpeaHei YacTH
CyAHA He JOMKHA OBITH MEHbLIE 3HAYEHHH, ONpPEeAeIeHHBIX MO rpadukam Ha puc. 3.7 B 3aBHCHMOCTH OT
IUTMHBI CYAHA MEXIy IePHEHIUKYIApaMu L.

B HOCOBOH 1 KOPMOBOE OKOHEYHOCTSIX KODITyCa CY/THA JAHHEIE TOJIIHHEI JODKHEL ObITh YBETHYCHEL, KaK
vuHVMYM, Ha 20 %, a [T CKOPOCTHBIX CY/IOB, KOTOPBIE WCITBITBIBAIOT OONBLIME HATPY3KH OT CIIEMHHTA,
TOJIIMHA OOINMBKH B HOCOBOM OKOHEYHOCTH CYHHA AOKHA OBITh yBENWYeHa, Kak MHHEMyM, Ha 40 %.

BriGop TommuH OOIIMBKA KOPIYCa AOIDKEH OBITH MOATBEPKAEH NPOEKTAHTOM HA OCHOBAHWH
PE3YIBTATOB PacyeToB OOINeH ¥ MECTHOM MPOYHOCTH KOPIyCa,

.3 YBE/IHUCHHWE TOJILIUHBI 00K BKH JAOIIKHO NPOH3BOANTBLCH KAK MOXHO 60J'lee MNJIaBHO MNyTEM
BBEICHHs [ONONHHTENBHEIX CIIOEB TKAaHA BHYTPb MAKETa OCHOBHBIX CJIO€B, KOTOpBIE ABIAIOTCA
HENPEPEIBHLIMY, 2 €€ YMEHBIIEHHWE — IyTEM YAQJIEHHS YacTH ClioeB BHYTPH makera. CIIOM, KOTOpHIE
BBOIATCS WIIH YAAISIIOTCSA, PEKOMEHAYETCA YEPEAOBATh ¢ HETPEPLIBHBIME CIIOSMH.
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Puc. 3.5 T'padmxn 3aBUCHMOCTH OTHOIIEHHS MAaKCHMATbHOH JUTHHBI /,, M, OMOPHOTO KOHTYpa MITACTHHEI K €€ TONIIHHE Sz, (S5), M,
OT OTHOIIEHAA CBOWMCTB Marcpuasia
E,, — pacueTHBIH MOIYJIb HOPMAIBHOH YIIPYrOoCTH MaTepHaia oOmmBKH, Mlla;
G(+) — MHHMMA/IbHOE 3HAYeHHE Npejesla NPOYHOCTH MaTepuaina oowusku, Mlla;
[, — nJMHa ONOPHOro KOHTYpA MIACTUHBI, ONpeJeNsemMas B COOTBETCTBUH ¢ pUC. 3.6.
a — TpeboBaHue 1Mo nonyckaembiM nporubam [w] = 1/50:1,, [w] = 1/100:/,;
6 — TpeboBaHMe No A0NyCKaeMbIM HanpsokeHusam [G] = 0,366 4

EI}»

G(+), Mlla, INacTHHBI K PaCUETHOMY JaBJICHHUIO p:
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Puc. 3.6 Onpenenenne AMWHBI OMOPHOrO KOHTYpA TUTACTHHBEI 00mMBKH ¢ Hankamu Habopa pasHoro mpodms:
ly — mmanus

S, MM
16,0

14,0

12,0 /_
e

b

10.0 sl

" /é?——r

0.0 %4——— N,
A

4.0

2.0
L wm

0.0
10 20 30 40 50 60 70 80

Puc. 3.7 3aBUcUMOCTb MUHMMAIBHO TOJLLUMHbBI OAHOCAOHHbBIX KOHCTPYKUMIT 00LUMBKU KOpOycCa,
HacTwia natyObl U NOAOTHUL NIepeOOpPOK U3 CTEKIOIUIACTUKA OT JJIMHbI CYAHA
(L — nmmHa MeXy NepIeHIHKYIISAPAMH):
| — obumBka auuma, 2 — obmwwBka bopra, 3 — BepxHss nanyda; 4 — nepebopku
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CedeHust, B KOTOPBIX HAYMHAIOTCA WAM OOPBIBAIOTCH CJIOM TKAHM, JNOJDKHbI ObITh Pa3HECEHb
OTHOCUTENBHO JIPYT ApPyra Ha PaccTossHue He MeHee deM 50 mM. Tlpu stom jumma A, B mpenenax
KOTOPOM TOJNIMMHA OOIIMBKHM TLUIABHO M3MEHSETCSH, AO/DKHA YAOBJIETBOPATD CIEAYIOIEMY VCIOBHIO:

A=15% (51 —So),

e (S1—Sp) — mepenaa ToiimuH oOMHMBKA (cM. puc. 3.8);

c=50
O S T S S W S
/
—t, o’ Z !
| — / = %
4 ” r i
- / /7 /|
4 8
wy
3
A
4 1
A
— —

Pnc. 3.8 Crpykrypa onnocnoiinoit oGUIMBKE KopHyca cyHa B paiioHe H3MEHEHUS €€ TONIMUHEL

.9 ropu3OHTANBHBEIA KUIIb W ITHPCTPEK QOpPMHUpYETCS TyTeM HANOXKEHHs MakeTa JOTMONHUTENBHBIX
CJIOEB TKaHH MEX/Y OCHOBHBIMHU CJIOSIMH, MOCJIE NOCTH:KeHUM 75 % TONIIMUHBI OOIIMBKH B PaliOHE STHX
cBsisell. JlomyckaeTcs TOpU3OHTANbHBIA KUIIb W INHPCTPEK HAOMpaTh MyTEM YKIAIKH CIOEB TKAaHH Ha
OCHOBHYI0 OOLLMBKY B TOM Clly4ae, €C/id /i M3TOTOBJEHMs OOLIMBKU MPUMEHSIETCS1 METOA MH(Y3HMU.

Kaxnplif nocnenyromuil cnoll TKaHW, OOpasyIOIIHH TFOPH3OHTAIBHBIN KHIb U LIHPCTPEK, JOJKEH
MEePEKPhIBAaTh MO MINPUHE MPEALIOYLINA He MeHee 4eM Ha 5 MM. [1a3bl U CTBIKM JONOJIHUTEIbHBIX CIOEB
AOJIKHBL OBITh Pa3HECeHbl OTHOCUTEILHO APYT APYra, & TAK)Ke OTHOCUTEIbHO CThIKOB U 1a30B OCHOBHbIX
cnoes He MeHee deM Ha SO M. CoBMeIneHye CTHIKOB U NA30B JIOTIONHHUTENBHBIX CIOSB B OJHOM CCUCHUH
IOIlyCKAeTCsA He MEHee YeM uepe3 5 CIOeB;

.10 B KauecTBe apMHUPYIOLUEro Marepuaia Ipu GOPMUPOBAHUN FOPU3OHTAIBHOTO KW U LIMPCTPEKa
peKOMeHIyeTCs TPHUMEHSATh POBUHTOBbIE WM OuakcHajbHBIE TKaHW ¢ apmuposanmem (0°/90°) ¢
YCHJICHHOH IPOYHOCTEHIO B HampasieHnu 0°.

Cron TKaHU B TOPU3OHTAJIBLHOM KWJIE M LIMPCTPEKE MODKHBI YKIaABIBaThCA HampasieHneM 0° BIOIb
Kopnyca,

.11 ToJuIMHA FOPHU3OHTANBLHOIO KIS HO/DKHA IPHHUMATBCSA He MeHee 4eM Ha 50 % GoblIe TOMIIHHEL
OOLINBKY JHUINA, a €ro InpuHa — He MeHee 40 ero TommuHaM, cuutas Ha oba dopra. [Ipu 3TOM HaHHAs
LIMPHHA TOPH3OHTATBLHOTO KISl yKa3aHa Ha YPOBHE €I0 IIOJIHOM TONLIMHBL, YMEHBIIEHUE TOJIILHUHbI
HAKJIAJIKN PEKOMEHIYETCS! BBITIOMHATh CHENyIMMM 00pa3oM: H3MEeHeHHe TOJIIMHBL Ha 5 MM JIOJDKHO
NPOM3BOAUTECS Ha LIHPHHE (C ONHON CTOPOHBI) He MeHee S0 MM MpPHU YCIIOBUH coOnoneHus TpeboBaHus
o nepexporo cioes (cm. 3.2.1.1.9).

.12 TonmuHa mHpCTpeKa NokHa npuHUMaThes Ha 40 % Oonblie Tonuuasl 60pTa, 4 ero WHpHHA —
paBHoit 40 TonmmuHaM. YMeHbINIEHHE TOJIIIMHBI HAKJIAIKU [MUPCTPEKAa PEKOMEHAYETCS BBIIOJNHATh TaK e,
KaK U B TOPH3OHTAIbHOM KIUIIE.
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3.2.1.2 TpexcroiiHas OOIIHUBKA.

.1 U1 HecyImUX CI0€B TPEXCIOWHOH OOIIMBKH PEKOMEHAYETCS MPUMCHSTH TAKHE JK& apMHPYIOIIHE
MaTepHaibl U CTPYKTYPBI QPMHUPOBAHUS, KaK U I/ OQHOCHOMHOM o6muBku (cm. 3.2.1.1.1 — 3.2.1.1.5);

.2 B Ka4eCTBE CPEIHETO CNIOA MOTYT IMpuMeHAThCA neHomtacTsl [IBX u matsr (oM. 2.3.3.4), xotopsic
opu H€O6XO,JIPIMOCTI/I TIOBBILICHUS IIPOYHOCTU M IKECTKOCTHU MOTYT OBITH ApMHPOBAaHbl TKaHBIO,
MPEHMYIIESCTBEHHO POBUHIOBOrO THna (CM. puc. 3.1 6, 6);

.3 B ciydae, eI CPeAHHUH CII0H MPEACTABIICT COOOH CIUTONTHOH 3aMOTHUTEIb M3 MIEHOILIACTA, TO JJIs
OOIIMBKY KOPITyca U BepPXHEH nanyObl peKOMEHAYETCS MPUHUMATD MEHOIUIACT CACAYIOIEH IIOTHOCTH:

UL CyZOB AyuHOM He Gomee 20 m: 60 — 80 KF/M3;

st cyaoB guuHOH 20 — 40 m: 80 — 120 KI‘/M3;

I CymoB anmuHOM Oomee 40 m: 120 — 200 KT/MC.

VkaszaHHBIE PEKOMCHAANNHA OTHOCATCA K TMCPCYUCICHHBIM CBA3SM KOHCTPYKIIMHM BHEC paﬁOHOB
YCHIICHHI M COCAMHEHMH (TOPHU3OHTAIbHBIN KWIb, IIMPCTPEK, Y3€N COCAMHEHUs Oopra ¢ maayOoi u T.1.).
s 3THX pafioHOB PEKOMEHIALMH 10 BEIOOPY IUIOTHOCTH TICHOIUIACTA YKA3AHBI HIKE,

.4 TONIYHA HECYIIUX CJIOCB TPEXCIOMHOM OOIMBKY AHHUINA 1 OOpTa O ONpeAeseTcs Ho rpadukam Ha
puc. 3.9, kak MaKCHMaIbHAs BEIMYKMHA JIBYX 3HAYCHHUH O, O, KOTOPHIC OMPEACISIFOTCA B COOTBETCTBHU C
YCIOBHAMU BBITIOJTHCHUSA Tpe60BaHHI>i O KCCTKOCTHU U MMPOYHOCTH COOTBCTCTBCHHO. HpPI OTOM TOJIIIUHY
CpeIHETO CJ10s 2/ B MEPBOM MPUOTIKCHUH PECKOMEHAYCTCS TIPUHUMATh He MeHee 10 TOMIMHE HECymEero
crnost (272 109).

TonmuHa CPEAHETO COSI M3 JICTKOBECHOTO Mara, apMHUPOBAHHOIO TKAHBIO MPUHHUMACTCS PaBHOM
2h=63.

IIpu 3TOM MMHMMAaTBHAS TOMIIHMHA HECYIIHX CIOCB OOUIMBKH JODKHA OBITH HE MEHEE YKA3aHHOM HA
rpadukax, IpuBeAEHHBIX Ha puc. 3.10, B 3aBUCHMOCTH OT [UTHHBI CYHA MEXK/y NEPNeHAUKYIspamu L.

B HOCOBOI B KOPMOBOI OKOHCYHOCTSX KOPILyCa TOJIIHHA HECYLIUX CIOCB, ONPEACACHHA MO JAHHBIM
rpadukam, JODKHA ObITh yBEeaHUCHA, Kak MUHHMYM, Ha 30 %. Ilpu orparmdennu Beca kopmyca gomyc-
KACTCs YBEIUUCHHE TOMIIUHEI TONBKO HAPY)KHOTO HECYINETO CNOS;

.5 ropM3OHTANBHBI KWIb B TPEXCIOWHOHN OOIUHBKE BBIIOMHACTCSA NMyTEM YTONINCHHSA BHYTPECHHETO
HECYIIETO CIIOs M/WIN BBEACHUS B CPSIHHUIM CI0# 3anonHuTe st 6071ee BHICOKOH IUIOTHOCTH IO CPABHEHUIO
C OCHOBHOUW 0OIIMBKOM (cM. puc. 3.11).

VTomueHHe BHYTPEHHErO HECYLIETO CIIOSI MPOM3BOAUTCH HA(GOPMOBKOH MOMONHHTEIBHBIX CIIOCB
TKAHH WM IyTEM BBEICHHS STHX CIOCB MEXAY OCHOBHBIMH CIOSMH TKaHH, 00pasyomuMH 3TOT CIIOH.

HpI/IMeHeHI/Ie TOTO HJIH HHOTO cIOC00a BBHITOIHEHHS YTOMICHUA, TUIT TKaHeﬁ, NPUMCHSACMBIX OJIs1 3TOH
LIETIH, a TAKXKE TPEOOBAHUS K IEPEKPOIO JOTIOIHUTEIbHBIX CJIOCB TKAHH H B3AHMHOMY PACIOJIOKECHHIO HX
CTBIKOB U Ta30B, ONMPEACISAIOTCI B COOTBETCTBHM ¢ nonokenmsivu 3.2.1.1.9 — 3.2.1.1.11;

.6 TOJIIMHA BHYTPEHHETO HECYINETO CNOs Oy B PaliOHE FOPU3OHTANBHOTO KHJISI IPUHHAMACTCS PaBHOIM
dpx=1,58,, a ero mmpuna — Bpg = 55, TA€ § — CyMMapHas TOJIIHHA TPEXCIIOMHOM OOIIMBKH BHE paiioHa
yroaumeHus (cM. 3.2.1.2.4). Vka3aHHBIC FCOMCTPHICCKAC MAPAMETPhl MOTYT OBITh OTKOPPCKTHPOBAHBI HA
OCHOBAHHH PE3YJIBTATOB PACUCTOB MPOYHOCTH, KOTOPHIC TAKKE MOTYT MOTPEOOBATh YBEIMUCHHUS TOJIIHMHbI
Hapy>KHOTO HECYLIEro CIOost Oy

.7 WHMPCTPEK B TPEXCIOHHOH OOIIMBKE PEKOMCHAYCTCS BBIMONHATH TaK JKC, KaK M TOPHU3OHTAIbHbIM
Kdlb, T.€. IMyTEM YTONINCHUS BHYTPCHHETO HECYIIETO CJIOS W/WIIH BBEACHHS B CPESAHMI Cioii Gonee
TUIOTHOTO 3amonHuTeNs. PazMepsl ycHicHs OOMMBKH B paliOHE IMHUPCTPEKA BRIOUPAIOTCS B COOTBETCTBUH
C PEKOMEHJALMAMH ISl TOPH30HTANBHOIO KIS, MPUBEACHHBIME B 3.2.1.2.6.

3.2.2 Hactun nany6 u niargopm.

3.2.2.1 OaHOCNOMHBINA HACTHIL.

.1 OJHOCNOWHBIA HACTHI PEKOMEHAYETCS OPUMEHATh Aud mnanyé W miaardopMm, HA KOTOPBIX
YCTaHOBICHO TSDKEIOC 00OpyzoBaHme, TPEOyIOmEe KPEIUICHHMS K HACTHIY W NOAKPCIUSIIOIIAM €ro
Oankam. K takum mamy0amM OTHOCATCS TIpy30BBIC MNAIyOBl, HA KOTOPBIX YCTAHOBJICHO KpPAaHOBOE
000pyIOBaHHE U Pa3MEIIAIOTCS IPY3bI,

.2 1l OJHOCTOMHBIX HACTHIIOB PEKOMEHAYETCS NPUMEHSTh MYJbTHAKCHAIBHBIC TKAHH W METOX
vHQY3HH I UX U3TOTOBICHHUS.
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Puc. 3.9 I'paduxu 3aBHCUMOCTH OTHONICHHS MAKCAMATBHO ITHHEI /,, M, OIOPHOTO KOHTYPa TPEXCIOKHOM IIACTHHBI K TOJITIHE
€€ HECYIINX CIOEB Oy, (8,), M, OT OTHOIIECHHS CBOHCTB MaTepHania HECYIUX CIIOSB E;I, Gfli y» MITa, MIaCTHHBI K PacyeTHOMY
JaBIeHHIO p (mpu 24=108):

EZI — pPacuUeTHBIH MOIYJIL HOPMAJILHOM YIPYTOCTH MaTepHaia HeCyIIEero clios Tpexcioitnoi miactunbl, Mlla;

EZ°™ — pacueTHblil MOIy/1b HOPMAIbHOM YIPYTOCTH MaTepuaa 3arodHUTe s TPEXCI0HHOM miacTuusl, MIla;
cf’/i) — MHMHHMMAJIbHOE 3HAaYCHME Npelena NPOYHOCTH Marepuania Hecyluero cios, Mlla.

@ — TpeOOBaHKE TI0 A0NMyCKaeMBIM Tiporubam [w] = 1/507,, [w] = 1/1001,;

6 — TpeGoBaHKe II0 JOIyCKaeMEIM HanpmkeHmIM[o] = 0,360 1.
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Puc. 3.10 3aBMCHMOCTE MPUHUMATEHON TONIIIWHBI HECYIIHX CIIOEB TPEXCIOWHBIX KOHCTPYKITHH OOITHBKH KOpTIyCa,
HACTHNA TTATYOBI M TTOJIOTHWI TIepeGopoK OT UTHHBI CYAHA
(I. — pavHa Mexay NeprneHAnKYIspamm):
] — obwneka quuwa; 2 — obwmeka Gopra; 3 — BepxHas nany6a; 4 — nepeGopku

N
SIS
SROXLRIKIELE 2 %
RIS BALRKKE
PRI
LIRS

o
o

Puc. 3.11 KoncTpykuma TpexciioiiHoi oOmmBKY B palioHe TOPH3OHTAIBHOTO KHIIA
1 — \ecymme ciom; 2 — YTONIIEHAS BHYTPEHHETO HECYIIETO CJIOA, 3 — 3allOJNHUTENb (IEHOIIACT);
4 — sanonuuTeNh (MCHOIIACT MOBHIIICHHOMN INIOTHOCTH)

Jlia HacTwioB nany® u nuaropm cyaoB MHOM 10 20 M AOMYCKAETCS NPUMCHATH OUAKCHAILHDBIC
Tkauu ¢ apmuposanuem (0°/90°), a Take KOMOMHUPOBAHHBIE MPOAYKTHI' HA OCHOBE STUX TKAHEH, C
VKIaJKOH BAONH WIM TOMEPEK KOpIyca B 3aBUCHMOCTH OT TOTO KAaKOE€ HANpPABICHHE apMHPOBAHHS
ABJISIETCA GONEE «CHIILHBIMY,

Jus cynoB jyimHoil 6oaee 20 M OJHOCIHONHBIM HACTUA AOMKEH ObITh W3rOTOBJICH Ha OCHOBE
KBAJIPOAKCHANbHbIX TKaHell ¢ apmuposanuem (0°/45°/90°/—45°), anbo u3 komOGuHauuu eyx Txadei (0°/90°)
u (+45°/—45%) ¢ yuerom TpeGosanuii 3.2.1.1.4. Ipu dopmMupoBaHHK HACTUIA YKIA/KA JAHHBIX TKAHCH
(B HarrpaBneHun 0°) MOKET IIPOU3BOIUTHCS KaK BIOIb, TAK U MOMEPEK KOPIIyCa.

JUts BHYTPEHHUX (IIPOMEKYTOUHBIX) TTAYy0 W TIar)opM IOMycKaeTcs MPUMEHEHNE OMaKCHAIBHBIX
TKaHEH, a TakkKe KOMOMHHPOBAHHBIX MPOIYKTOB HA X OCHOBE;

1 "
KoMOMHMpPpOBAaHHEEIN NPOJAYKT — TKaHb, CIIATAS C MATOM B OIHO TOJIOTHO.
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.3 TonmuHA HACTHJIA BCPXHCH MAMyOBl U €¢ MUHHUMANbHAS AOMYCTHMAs BEIMYHHA ONPEAEIBICTCS B
cootBerctBuu ¢ 3.2.1.1.7.

TonmuuHa HACTHUIIOB BHYTPCHHHX (MPOMEXKYTOUHBIX) Any0 H miaThopM MOKET OBITh YMECHBINCHA HA
10 — 20 % OTHOCHTEIIFHO TOJIIMHBI HACTI/IA BEPXHEl mamyOsbl, ONpPeASICHHOH MO yKa3aHHOMY rpaduxy,
JUIs 33JaHHOM JUTHHEL L.

4 npu popmMoBaHuH HacTHIIA BEPXHEH MATYObI 1Ba NEPBBIX H IIOCIEIHUX CTOEB TKAHH, PACTIONAracMbIX Ha
€r0 BHEIIHUX TMOBEPXHOCTAX, YKJIAABIBAIOTCSA MO CTHIKAM C MEPEKpoeM BeramauHoM He MeHee 50 MM, a mo
nasamM — 6e3 nepekpost. OcTanbHBIC ClIOH YKIAIBIBAIOTCA MO CTHIKAM M mazam 0e3 IepeKpos.

B Kak0M €10 CTBIKY U Ma3bl TKAHK JOJDKHBL OBITh Pa3HECEHBI OTHOCHTEIPHO COCEAHMX CIOEB HE MEHES
ueM Ha 100 Mm. COBMEIIICHHE CTHIKOB M MA30B B OZHOM CCUCHHH JOMYCKACTCA HE MCHEE YeM 4Yepe3 5 Cioes.

B Hactumax BHYTpEeHHUX (MPOMEKYTOUHBIX) HAdyd u maargopM pa3pemracTcs YKIAABIBATh CIOH
TKAHM IO CTBIKAM H mazaM 0e3 MepeKpos;

.5 manyOHBIIl CTPUHIECp U APYTUC YCHICHHS B HACTHIAX ManyO ¥ miardopM JAOIyCKASTCs BHIIOTIHATD
IyTEeM YKIaJKH JOTMOJTHUTCIIBHBIX CJIOCB TKAHH HA MAKET OCHOBHBIX CIIOEB, 0OPa3yrOMMX HACTUI IPU €T0
H3rOTOBICHUH MetooM HH(QY3uH. [Ipu 5TOM JO/KHBI BBIONHATBCS PEKOMEHAAIMHU IO IEPEKPOIO
JOTIOJIHUTEIBHBIX CJI0CB H YMCHBIICHHUIO TOJIIUHBI HAKNaIKy, ykazanuere B 3.2.1.1.8 m 3.2.1.1.9;

.6 TOMUMHY W LWMPHUHY NATyOHOrO CTPHUHrEpa, & TAKKE YMEHBINCHWE TOMIUHBI €r0 HAKIAIKH
PEKOMEHAYETCS NPUHUMATh TAKUMH JKe, Kak Aast mupcrpeka (em. 3.2.1.1.12).

B xauectBe apmupyromero marepuana npu GopMUpOBaHHM MATyOHOTO CTPHUHIEPA PEKOMEHAYETCS
MPUMEHSTE POBHHIOBBIC MM OHaKCHAIbHBIC TKaHU ¢ apmupoBanueM (0°/90°) u ycuneHHOH NPOYHOCTHIO B
HarpasiaeHun 0°;

/7 B paifoHaxX HaCTWIOB manyd U mIardopM, MOABCPracMbIX CHIBHOMY HCTHPAHHIO, JOJKHBI OBITH
IPESIYCMOTPEHB! VTOIILCHUS B BHIAC HAKIAIOK TONIIMHON 2 MM HJIH HaHECEHHE 3ALIUTHOTO TMOKPBITHSA;

.8 mpuHIMacMble TOMUMHEI HACTHIOB Many0 W mwiargopMm, a Tawke MamyOHOrO CTPHHIEPA, AOJDKHBI
VTOUHATECSA TI0 Pe3yNbTaraM MMPOBEACHNS PactieToOB MPOIHOCTH M YCTOMYMBOCTH CBSA3CH KOHCTPYKLIMH KOPITyca.

3.2.2.2 TpexcloWHBII HACTHIL

J s HecyuMx CIIOEB HACTHIOB many0d u mwiaTrhopM TPEXCIOHHOH KOHCTPYKLIHH PEKOMEHAYCTCS
NPUMCHSTE TAKHC JKC APMHUPYIOIIHC MATCPHAIBI M CTPYKTYPbl apPMHPOBAHHA JAHHBIX CIOCB, KaK U IS
OTHOCIOWHBIX HACTHIOB (cM. 3.2.2.1.2).

JU1st M3rOTOBICHUS TAKHX KOHCTPYKLMH PEKOMEHAYETCS HCIONb30BaTh METOA HH(Y3HH;

.2 B KaUCCTBC CPCIHCTO CNIOS B TPCXCIIOMHBIX HACTHIIAX HATy® M matdhopM peKOMEHIYETCA MPHUMEHATD
neHoriactel [IBX, TIITY wmm marst (cm. 2.3.3.4), xotopbie mpH HEOOXOAUMOCTH MOBBIIIECHHUS MPOYHOCTH U
JKECTKOCTH MOT'YVT OBITh apMHPOBAHBI TKAHBIO, MPCHMYIICCTBEHHO POBHHIOBOTO THNA (CM. puc. 3.1, 8);

.3 TONINMHA HECYINUX CIIOCB HACTHIIA BCPXHCH MANyObl W €¢ MHHHMAIbHAS JOMYCTHMAas BETHYHHA
OTPEICAICTCS B COOTBETCTRHM €. 3.2.1.2.4.

TonmpHy CpeHETo CIOS CO CIUIOLIHBIM 3aIIOTHUTEIEM H3 MICHOIUIACTA PEKOMCHAYCTCS MPHHAMATH B
MEePBOM NPHOMIDKCHUH He MeHee 10 TONMIUH HECYINETo €105, a A1 3aOJTHATEI H3 Mara, apMUAPOBAHHOTO
CTCKIIOTKaHBIO, — HE MCHEE 3 €ro TOMIIVH;

4 anma BepxHEH mamyObl CO CPEOHMM CIOEM B BUIAC CIUIOIIHOTO 3arIONHHTENS PCKOMCHAALUH IO
BBIOOPY IIOTHOCTHU NEHOIUIACTA NpUBEAeHSI B 3.2.1.2.3.

J1s BHYTpeHHHX (TIPOMEXKYTOYHRIX) Manxy0 u miardopM IUIOTHOCTh IEHOIUIACTA B CPEIHEM CIIOC
MOXKeT GBITh yMeHbIIeHa Ha 10 — 20 Kr/M° 10 CPaBHEHHIO C TUIOTHOCTBIO MEHOIIACTA, BHIGPAHHOTO A
OGIIMBKH KOPIIyCa, HO OHA AOJKHA GBITH He MeHee 40 Kr/m’.

Ilpn »TOM HEOOGXOAMMO YYHTBHIBATB, YTO B MECTaX COCIWHEHUS C APYTUMH KOHCTPYKIMSIMH
(c Gopramu, nepebopKamMu, CTCHKAMH HAACTPOUKH U T.A.), 4 TAKXKE B MECTaX KPEIUICHHs 000pyAOBaHMA,
IVIOTHOCTh TICHOIIACTA JODKHA OBITh YBEJIMYECHA I BOCIPHUATHSA IONEPEYHBIX MECTHBIX HArpy3o0K.
Pexomenganmm no BeIOOPY ILIOTHOCTH IEHOILIACTA AJIS CPEIHETO CIIOS TPEXCIIOHHBIX HACTUIOB Manyd U
m1at)opM B YKA3aHHBIX MECTAaX OpuUBeAeHHI B 3.2.4 — 3.2.7;

.5 B KadecTBe CpPEIHETO CI0A B TPEXCIOHHBIX HACTWIAX HAIy0 JOMYCKAETCS NPHUMCHITH
KOHCTPYKTUBHO-OPTOTPOIHBIN 3alONHUTEh, cocToamui u3 neromtacta [IBX wm TIITY muanvmansHOH
MOTHOCTH 35 — 50 Kr/M’, apMHPOBAHHOrO TOMPHPOBAHHEIM 3IEMEHTOM (cM. puc. 3.12);
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Puc. 3.12 Crpykrypa TpeXcnoifHOTO HACcTUNA MATyOH (MOIOTHUINA MEPEOOPKH) ¢ rOPPUPOBAHHEIM NIEMECHTOM
U NEHOMIACTOM B CPEAHEM CIIOE:
1 — ”ecywue cnou; 2 — NEHONIACT, 3 — ro)pupoBaHHbIH SNEMEHT

.6 napameTpsl roQpUPOBAHHOIO IEMEHTA CICAYET B NEPBOM MPUOIMIKEHUH IPUHUMATD PABHbIMMU:

YIOJl HAK/IOHA CTEHKU ro)pupoBaHHOro 3neMenTa o = 45° — 55°;

TonuHa rodppupoBaHHoro snementa 24, = (0,1 — 0,3)6, Ho He menee 0,2 mm;

lMpUHa 0ok B, = (2 — 4)6;

TOJLLUMHA cpeaHero cnos 242 106.

IIpu 3TOoM ero oOpasyrowias J0/oKHA ObITh HANpPABICHA BOJb KOPMYyCa CyIHA, 33 HUCKIIOYECHUEM
Cllyuaes, Koraa TpedyeTcs NOBbIUICHUE KECTKOCTU HACTHIA NajlyObl B MONEPSUHOM HANpPaBJCHUY;

.7 nanyOHbIA CTPUHIEP K JAPYrMe YCWIEHHS B TPEXCJOiHbIX HAcTWiIax nany0d u miardopm
BBINOJIHSIOTCA MYTEM YBEIUMUEHUS TOJIIMHbI HECYLIMX CIOEB W/ UM NOBBILIEHHUS IIOTHOCTH MEHOMIACTA
B cpeiHeM cioe (cM. 3.2.1.2.5). YTomueHns HeCyUX CNOEB MPOU3BOAATCSA YKIAAKOH TOMOTHUTEIHHBIX
CIIOEB TKaHW Ha OCHOBHEIE CIIOW, (JOPMHUPYIOIIFE HECYIINE CIIOW HACTHIIA;

.8 ImpuwHY ¥ TONMINKHY BHYTPECHHETO HECYIICIO CIIOS ManyOHOTO CTPHUHIEpa, a TakkKe IUIOTHOCTD
3aMOAHUTEIS PEKOMEHAYETCS MNPUHMMATh TAKMMM K, KAK Ui IIMPCTPSKA B TPEXCIOMHOM OOLIMBKE
koprryca (eM. 3.2.1.2.7). Tlpn HeoOX0AMMOCTH TONIIMHA HAPYXKHOTO HECYIIETo CJIoS BepxHei mamyObl B
paifoHe CTPHHTEpa MOXKET OBITh TAKKE YBEeITHUeHA;

.9 npm HeoOXOAMMOCTH BHINIOJIHEHHS Tlepexoja B HacTHIe NManyOsl OT TPEXCIOWHOTO yuyacTka K
OJHOCJIOMHOMY OH JOIDKeH OBITh BBITIOJIHEH Kak MOKHO Oojee mmaBHbIM (cM. puic. 3.13). Jlnwna
YMEHBUICHHUS TOJIIWHB HAKIaAKA JO/IKHA TPHHUMATBCS UCXOIS U3 YCIOBHA /gy = 5(s7 —s4), TI€ 52, S8 —
TOJIINHA TPEXCIOHHOTO M OTHOCIONHOTO YYacTKOB HACTHIIA MAmyObl COOTBETCTBEHHO. B criywae, ecnm
$3 >28, TO HEJOCTAIOIIAS TACTh TOIIIHE! JOGUPACTCS TIyTEM BBEICHNS B HECYLIHE CITOW JOTIOHATEBHBIX
CIIOEB CTEKJIOTKAHM C TUTABHBIM YBEITHUEHWEM WX TOIIIHWHBI ¥ COXpaHeHWEM 3a[JaHHO# B HUX CTPYKTYpPH
ApPMHPOBAHHSI,

Puc. 3.13 V3en nepexoaa OT 0OHOCIOHHOIO yyacTKa HacTuia nany6bl K TPEXCAOHHOMY

.10 yuacTku namy0, mogBepraemMbie CHIBHOMY UCTHPAHHIO, TOJDKHBI OBITh 3aLIUIIEHB B COOTBETCTBHN
¢ TpeboBanuamu 3.2.2.1.7.
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3.2.3 IlosioTHHIa nEPedOPOK.

3.2.3.1 OaHOCIOWHOEC MOJIOTHHIIE.

.1 TNONOTHMIIA BOAOHEHPOHHUIAEMBIX NEPEOOPOK AOKHBI OBITH OXHOCIOMHBIMH TPH YCIOBHH
YCTAaHOBKH HA HHX TSDKEIIBIX MEXAHH3MOB M OOOpYZOBaHMA, TPEOYIOMMX HX MPOYHOTO W HAJAECIKHOTO
KPCIUICHMS K TIOJIOTHHIY W CTOMKAM MEepeOOpKH;

.2 apMHUpYIOIIHE MATCPHANBI, COCTaB H CTPYKTYPy aApPMHPOBAHHS OXHOCIOHHBIX TOJOTHHII
PCKOMEHAYETCA NPHMEHSTh TAaKHE JK€, KaK M UIA OHOCIOHHBIX HacTwioB manyd (cm. 3.22.12 m
322.1.4). Yknaaka tkanci (HanpaencHus 0°) IODKHA MPOU3BOAUTHCS B BCPTHKAIGHOM HAmpaBICHHUH
(oraocurenpHO Hanpasnenus 0°). Ilpu sToM aomyckaeTcsa yKIaAbIBaTh TKAHH MO CTHIKAM W TazaM 0e3
MICPEKPOS;

.3 MUHHMMAJIbHAS TONIMHHA HOJOTHHIN NEpeOOpOK ompeaenseTcs no rpaduky, OPHBCACHHOMY Ha
puc. 3.7, B 3aBHCHMOCTH OT JUIMHBI CyAHA MEXKAY NEepneHIuKyaapamu L.

INprarMacMas TOMIMHA TOJIOTHHIN NEPEOOPOK YTOUHACTCSA MO PE3y/IbTaTaM PacucTOB NPOYHOCTH H
YCTOMYUBOCTH,

/4 yTONIEHHs Ha MOJIOTHHIAX NMEPeOOPOK CIEAYET BHIMOIHATH TAK XKE, KAK U HA HACTUJIAX Mainyd —
MyTEM YKJIQJKH JOMOIHHUTEIBHBIX CIIOEB TKAHH HA MAKET OCHOBHBIX CJIOCB, 00Pa3yOIIHX MOJOTHHLIE MPH
€r0 M3rOTOBJICHUH MCTOAOM HH(Y3HH, B COOTBSTCTBHH ¢ MOJOXKEHHaMu 3.2.2.1.5.

3.2.3.2 TpexcCnoWHOC MOJIOTHHIIC.

.1 pexoMeHmaImy 1Mo BHIOOPY TKAHEH H CTPYKTYPhl apMHUPOBAHHS Al HCCYIIHX CIIOCB TPCXCIOMHBIX
MOJIOTHHILY BOAOHCTIPOHHLIAEMBIX NEPEOOPOK aHANOTHYHE! YKa3aHHbBIM B 3.2.3.1.2;

.2 cpeAHHH CIOH B TPEXCIOMHBIX MOJOTHHINAX NMEPEOOPOK MOXKET OBITh BBIIONHCH TaK JKC, KaK B
TPEXCIOWHBIX HACTHIIAX MATy0 — W3 NEHOIUIACTa WIH MaTa, apMHPOBAHHOTO CJIOSMH TKaHH, JHOO
COCTOATh U3 rOPHUPOBAHHOTO DIIEMEHTA C MEHOIUIACTOM B Mexrogposom mpoctpasctse (cMm. 3.2.2.2.2 u
32.225);

.3 MUHMMAaJIbHAs TOJNIIMHA HECYIIHMX CJIOEB IOJOTHHINA MEpebOopkH ompenenseTca no rpadmuky,
IpUBEACHHOMY Ha puc. 3.10, B 3aBHCHMOCTH OT JUIMHBI CYAHA MCXKAY MEepPNeHAUKYIsIpamu L.

TommuHy CpeaHero cnos B CIy4Yae CIUIONIHOTO 3aONHHUTENS W3 TMEHOTIACTA WM KOHCTPYKTHBHO-
OPTOTPOITHOIO 3AIOIHUTE PEKOMEHAYETCS MPUHAMATH B MECPBOM MpHOMkeHHH He MeHee 10 TommuuH
Hecywiero cios. Jlms cpemHero cnos W3 Mara, apMUPOBAHHOTO CIIOSMH TKAHH, €TO TOJIUHHY MOXKHO
NPUHAMATh PABHOH HE MCHEE 5 TOMIMMH HECYLICTO CIO;

4 B ciaydae CIUIOLIHOIO 3alOIHHUTEI IUIOTHOCTh MEHOIUIACTa B CPSAHEM CJIOC MOXKET OBITh
yMenpiesa Ha 10 — 20 xr/M° 10 CPaBHEHHIO C TIIOTHOCTBIO MEHOIACTA, BBIOPAHHOTO A/ BEPXHEH
nany6s (cM. 3.2.1.2.3), Ho oHa AomKHA GBITh He MeHee 40 Kr/m>;

.5 1711 KOHCTPYKTHBHO-OPTOTPOITHOTO 3AIOIHUTENS IIOTHOCTh MEHOIUIACTAa H MapaMeTphl rogpupo-
BAaHHOTO 3JIEMEHTA ONPEICIAIOTCA B IIEPBOM NMPUOIMKEHHUH B COOTBETCTBHU C MONOXeHHAMH 3.2.2.2.5 u
3.2.2.2.6. Ilpu 3TOoM oOpasyromas rogpupoBaHHOTO IEMEHTa A0/DKHA OBITh HANPABICHA BEPTHKAIBHO,

.6 yCHJIEHHS B TPEXCJIOHHBIX MOJIOTHUIIAX NEPEOOPOK BHIIOIHAIOTCS TaK XK, KaK B HACTHNAX Manyod, B
COOTBETCTBHHU C TOJOKeHUsiMU 3.2.2,2.7.

3.2.4 banku uHatopa.

3.2.4.1 Tloaxpensroumii HAOOP 0OIINMBKH KOPITyCa, HACTHUIOB Nanyd (rardopm), a TAKKE MOJOTHEILI
nepeOOpoOK, JODKEH OBITh MPEUMYINECTBCHHO BHITIONHEH cornacHo 3.1.7 ¢ mpumenenuem [1-o6pasHoro
poduIIsL.

3.2.4.2 O6dopmoBKa IPOGUIL MOXKET MMETh CACAYIOINNE BAPUAHTHl KOHCTPYKTUBHOTO HCIIOTHCHUS:

.1 ciom apMupyrOIEH TKaHU YKJIQIBIBAIOTCS HA MOBEPXHOCTH «CEPACYHHKA», YCTAHOBJICHHOTO HA
oOumMBKY (HaCTHI nany0, MOJOTHUINE NEPeGOPOK), HEIIPEPHIBHO 1O KOHTYPY HPOGUIL C OAHOBPEMCHHBIM
oOpazoBaHMEM (p1aHLEB, C ITOMOIIBIO KOTOPHIX OCYINECTBIAETCSA COSANHEHHE Oanku Habopa ¢ 0OmHBKOI
(rHactuiom, monotHuineM) (cM. puc. 3.14, a).

VYeunenue ¢BOGOIHOrO MOSACKA JOJDKHO BBIIOMHATECS ITYTEM BBEICHUS JOIOIHUTEIBHBIX CIOCB TKAHH
WIH JICHTHI (C YKIaIKOH BAOIb OANKM) MEKAY OCHOBHBIMHU CIOSMU OO(GOPMOBKHY, MK JAOTIOJHHUTCIBHBIC
cion MOryT ObITb cOOpaHBI B MAKET, KOTOPBIH VKIAABIBACTCA Ha «CEPACHYHHK)» C MOCICAVIOIICH
00(opMOBKOH OCHOBHBIMH CJIOSIMH,



Ilpasuna xknaccugpuxayuu u NOCMpPoOUKY MOPCKUX CYO08

XVI-34

a) B,

Ifif
i
I

B,

53

5

&

{
{]
v,

—

<A
o
ots
oS
hoda?

90t
o
&5
&35

S5
RAX

100
55
X

.'
K
1%
55
522
b Ss!
)2

535
%

O
X
55
oo
s
0’0
200

S
9%
853
ols

%
X
825
ose,
%5
KK

&R

435

%
e

by
X2
22
0.0.:’
X

XX
30

25K
X 0.0’"
J53585858588
CICX XXX
1020205076276 1% %% % %%
.......................................... R IRR

X

<D
RS

R

R R e R R T IRR R TR IR R KR PR % TR R 38R KR R
ettt tet et teterarerereistetoretetotetetosatetoroietsintetetets
ofetetetotolototetetetoto o otete et e o2t

D KR BRI
"'00.‘%.’.‘00.’.0.00..0 LR

B oo ok SCRTIIA H SRR A K I SR oo o
O S R R AR LIRS

Puc. 3.14 Konctpykiws [1-o6passoro npoduns Ganok naGopa ¢ HenpepbigHOi 06GopMOBKOi N0 KOHTYPY npoduna (a)
U pa3pe3koii cinoeB 00(hOpMOBKH H HX MepeKkpoeM Ha CBOGOIHOM moscke (6):
I — obwmBKka (HacTHn nanyo, noaoTHuEe nepeGopok); 2 — obdopmorka npodus; 3 — 3anONHUTEND («CEPACHHUKY);
4 — IONONHUTENbHOE APMUPOBAHHE CBOOOAHOIO MOACKA

.2 OCHOBHEBIE CIIOM TKaHH, o0pasyroinue 06OPMOBKY «CEepICYHUKAY», Pa3pe3atoTcs W YKIaAbIBalOTCA
py OPMHUPOBAHUM CBOOOHOTO TIOSICKA € MEPEKPOEM, MOCIENOBATENHRHO YEPEAYSICh MEXIy co0oi mpu
YKJagke ¢ OTHOU U npyroii cTopoHH npodund. B sToM ciiygac CBOOONHBINA MOSCOK CONEPXKHT B 2 pasa
Gosbllie CIIOEB TKAHH TO CPABHEHHIO CO cTeHKaMH (cM. puc. 3.14, 6). CBOOGOMHBIN MOACOK TaKKe MONKET
6blTb YCUJICH MYTEM BBCACHHA NOMOJHHUTECIIbHBIX CJIOCB TKAHH,

.3 npoduns dopmyercs U3 3apaHee W3rOTOBICHHOTO «CEPACYHMKA», HA KOTOPBIA C ABYX CTOPOH
HaopMOBaHBl CTeHKH. Takas 3aroTOBKA YCTAHABIIHBAeTCAd Ha OOMIMBKY (HACTHN Maiy0, MOJOTHHINE
nepeGopoK) ¥ COeIUHSIETCA C HEil ¢ MOMOLUBIO MPU(GOPMOBOUYHBIX YTOILHUKOB.

CroGoaHblii noscok (opMuUpyercs B BUAE HAK/IAAKH, CJOU KOTOPOH HAa(OPMOBBLIBAIOTCS HA TOpEL|
3arOTOBKH C OTTMOOM Ha CTEHKH MpodHJIs, MPHYeM KaKabIH MOCIEAYIOMIHI CITOW A0JKEH NepeKphiBaTh
npeabiaymuii (cM. puc. 3.15). B cBoGoaHbiit MOACOK MOMET Taloke BBOAMTLCA JOMOJHUTENLHOE
apMHUpOBaHHE B BUIE CIIOCB TKaHH HITH JIEHTHIL.

3.2.4.3 B ciyuae mpuMeHEHUsT JTO0OTO W3 BaApHAHTOB KOHCTPYKTHBHOTO HMCTIONHEHUS «CEPIETHHKY
yCTaHaBIMBAETCA Ha o0WNBKY (HacTHA nanyd, nonoTHuLle nepebopok) uepe3 aare3MoHHblil cocras. s

tbopmupoBaHus B yraax npoduis 3akpyrieHus (uaHueB Wid npupopMOBOUHBIX YTOILHUKOB TPeGyeMoro
paauyca UCMONb3YETC TaK)Ke afire3UOHHbIH COCTaB, KOTOPbI MOXKET ObITb HAMOMHEH MUKpOcdepaMu Hid
KOPOTKUMM BOJIOKHaMu (chops) [yisi NOBbILLIEHHS €ro BA3KOCTH, MO0 CreUUabHble MacThbl.
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Puc. 3.15 Koncrpyxuws IT-o6paszsoro npoduns 6anok HaGopa co ¢BOSOAHLIM MOACKOM B BUjE HA(POPMOBAHHON HAKIaAKK
¢ OTrnOOM Ha CTeHKN mpoduns:
{ — o0uuBKa (HACTUN, NONOTHUILE), 2 — CTEHKU NPodunsn; 3 — 3aN0NHUTENb (KCEPACUHHKY);
4 — Haxnanka (cBOOOAHbLH NOACOK); 5 — Npu(pOPMOBOUHBIE YIOILHHKH

3.2.4.4 B xavecTBe 3aMONHHTEIS — «cCepAcuHHKa», Il-oGpazHoro mpoduns pekoMeHIyeTcs
Hcnonb3oBarhk neHomracTel Thma [IBX (em. 2.3.3.6 u 2.3.3.8), mmoTHOCTh KOTOPHIX AOMKHA OBITH He
HIKE PEKOMEHIYEMOH JUTst OOIIMBKH KOpIIyca CyaHa 3aaannoi JurmHel (M. 3.2.1.2.3).

3.2.4.5 O6¢dopmosky IT-00pasHoro npouas HEOOXOAUMO BBIMONHATL HA OCHOBE POBWHIOBbIX W
MYJAbTUAKCUANAbHbIX TKAHCH.

JonoIHUTEeTBHEIE CTIOH, KOTOPbIC BBOAATCA MEKIy OCHOBHBIMH CIIOSMH OO(OPMOBKH WU NAKETOM
JUT YCHWJIEHHS CBOOOAHOTO Toscka Gaiku Habopa (cM. 3.2.4.2), tienecoo6pasHo BEITIONHATH TaKKe W3
POBWHTOBBIX HITH MYJIBTHAKCHATBHBIX TKaHed ¢ apmuposaaweM (0°/90°) ¢ yCHIEHHOH MPOYHOCTBIO B
HampaBiaeHud 0°, OpPUCHTHUPOBAHHOM BIOJb Oanku Habopa, MO0 M3 OJAHOHANPABICHHBIX JIEHT C
apmupoBanuem (0°).

3.2.4.6 Ecim otHOCHTeNBHAS BRIcOTa Oanku /1, < 1/10, re H, — BBICOTa «cepiedHIKa» TIPOdIT,
[, — pacueTHas janauHa npojera Oajku, TO JIO/DKHBI MCHOJL30BATBCA NMPH OOPOPMOBKE TKAHU C
apmupoBanueM (0°/90°) ¢ yknamkoi Hampasiaernsa 0° Baons 6amku. [Ipu TOM NMPOYHOCTH TKAHH B 3TOM
HalpaBJIeHUH JOJDKHA ObITh, KaKk MHHHAMYM, HE HIDKe IIPOYHOCTH B HampabieHu:a 90°.

Ilpr orHOCHTENLHOM BEICOTE Oankm f1./1,21/10, crpykrypa apmuposanus oGdopmoskn I1-o6pasroro
npodis TODKHA OBITH MApaUICIbHO-IHArOHATLHOM, U 910 HeoOXOMMMO HCIIONb30BATh KBAIPOAKCHAIb-
Hble TKaHH ¢ apmupoBanueM (0°/+45°/90°/ —45°) mm cMech B paBHBIX 1O TOMIMHE YacTsax Tkaau (0°/90°)
U JUaroHanbHOM Tikauu (+45°/ —45°) ¢ yxnaakod HanpasneHus: 0° Baosib 6anky. B nepsbix U Moc/ieHuX
1 — 2 cnosx 06¢opMOBKH HEOGXOIMMO MIPAMEHATH TKaHb (0°/90°), ocTalbHBIE CIIOH JOJDKHBI COCTOATH U3
PaBHOMEPHO HYepEAYIOIIMXCs CITOEB TIEPBOM TKAHH M JIHaroHabHON (+45°/—45°).

CTblKM MOJNOTHMIL TKaHeH B 0O(GOPMOBKE M HUX pa3pe3bl HA CTCHKAX Hpouis, KOTOpbie NpH
HE0OXOAHMOCTH BBIIOTHAIOTCS B KPUBOIHHEHHBIX OakaX, JOJDKHBI OBITh Pa3HECECHBI OTHOCHTEIIHHO JIPYT
apyra Ha paccTodHuU He MeHee 80 MM. CoBMellleHHe CTBIKOB M Pa3pe30B B OMHOM CEUCHHH IOILY CKACTCS
HEe MeHee HeM uepe3 3 cios.



Ipasuna knaccugpuxayuu 4 NOCMPOUKYU MOPCKUX CYO08
XVI-36

3.2.4.7 Pasmepn! anemenTtoB I1-o0pasnoro npodmns Ganox HaGopa cieayer BbiOMpaTth B MEPBOM
HPUOTMKEHUH UCXOMS U3 CIETYIOETo:

B./H. = 035+0,5; t,,/H, = 0,03+0,05; 1,/1,, = 1,8+2,2;

1,2B.2 b= 108, 230 MM; # = t,,,

e B, H. — uiupuHa U BbICOTA CEPACUHMKA» MPO(UIL COOTBETCTBEHHO;
L, £, — TOJIINHEI TIOACKA W CTEHOK COOTBETCTBEHHO,
by — umpuHa (ranues;

ty— TONIMHAA B PamNyce Ry Mepexona B CTERKH (cM. puc. 3.14, a).

Jlnst TpaneuueBUAHOro npodus 3HaueHue B, COOTBETCTBYET JUIMHE CPEHEH JIMHUK TPANELUU, U €ro
MOXHO NpUHHUMarh paBHbM B./H, = 0,7-+1,0, a OTHOLIEHHE ©¢ MCHBILICTO OCHOBAHMA K OOJbLICMY
JIOJDKHO CcOCTaBAATE mpubmusutensHo 0,6 +-0,7.

3.2.4.8 JIns wxoHctpykuuu Il-o0pazHoro mnpodwmnst Gamox nHaGopa (cM. puc. 3.13) mapamerps
pu(OPMOBOUHEIX YTOIBHHAKOB BHIOMPAIOTCS MUCXOMS M3 CICIYIONICrO:

tang/> O,SSP; bangl> IStangl; Rangl = (]:0_ ]az)tungh

Tae Sp = (6t Sunend2)/2,
Ssheyy — TOIIIHHA OMHOCTOWHOM o0wvBKH (HacTHIa Mamy6sl, TTOJOTHHUINA TEPeOOPOK);
Sshen= 40 — ans TpexcioiiHoit oOwuBKK (HacTHAA NanyObl, NONOTHHLIA NEPebOPOK);
8 — cpenuss TOMIUHA HECYLIMX CLOEB,

Benuuuny otruba Hakiaagxu, oopasyroleld cBoOOAHBIH MOSICOK, HA CTEHKH MPOQUJIS PEKOMEHIYETCA
HIPUHUMATh PABHOU Hy— By ™ iy = Sty THE by = B +2(1.+ 1) (cM. puc. 3.15).

3.2.4.9 banku T-o6pasHoro u I'-o0pa3Horo npoduis, KOTOpeIC IENecoobpasHo YCTaHaBIHBATL B
paiioHax pacroJokeHus TspKeaoro obopynoBanus (cM. 3.1.8), dopMupyrorcs nyteM oTruba ¢ KaxaoM
CTOPOHBI TOJIOBUHBI TOJILIMHbLI CTEHKH Ha CBOOOAHBIH noscok. CoeauHenue Ganku Habopa ¢ 0OLIMBKOI
(HacTuIOM nanyObl, MOJOTHHULIEM NEPEOOPOK) BLITONHIETCS ¢ NOMOIIBIO MPUPOPMOBOUHBIX YrOJbHHKOB
(cM. puc. 3.16).

Bangl ]

Bangl

NG

~
<.
K3

Puc. 3.16 Konctpykuus T-o0pasHoro npodwis danokx HaGopa:
1 — crenka npo¢mwrt; 2 — cBOOOMHEIH NOACOK; 3 — TPUHOPMOBOUHEIE YIONLHHUKH,
4 — JIONONHUTENLHOE APMUPOBAHUE CBOOOAHOIO NOACKA
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3.2.4.10 banku T-00pa3Horo mpoduis CICAyeT BBIMOJIHATH U3 POBHHTOBBIX H MYJIBTHAKCHAJIBHBIX
TKaHEH ¢ MPUMCHCHHUEM OAHOHAMPABICHHBIX JICHT AUl YCHUIICHHS CBOOOJHOTO MOSACKA.

3.24.11 B 3aBucuMOCTH OT OTHOCHTEJILHOH BBHICOTHI CTeHKH T-oOpazsoro mpoduma H.J/I, ctpykrypa
apmupoBaHus creHKH MoxkeT Obrre (0°/90°) mma (0°/+45°/90°/—45°) (em. 3.2.4.6). Yacte TOMUMHEI
CBOGOAHOrO MOSICKA, KOTOpas Ha(opMOBaHA HA OTOTHYTHIE YacTH CTEHKH, BBITIONHAETCA W3 TKAHEH C
apmuposanueM (0°/90°) ¢ ycHNEHHOH NPOYHOCTHIO B HanpasieHUH 0° Wi/ ogHOHanpaBneHHBIX JneHT (0°).

3.2.4.12 Pa3smepsr snementoB T-oOpasHoro mpoduns 6anok HabGopa crenyer BHIOHpaTh B IEPBOM
MPUOIIDKEHUH MCXOAS U3 cleayomero (cM. puc. 3.16):

Bp/Hy, = 0,35+0,5; t,,/H, = 0,04-0,08; t;,/1, = 2,0-+2,5.

IMapameTps! mpuOPMOBOUHEIX YTOIBHHKOB BHIOHUPAIOTCA B COOTBETCTBHHU ¢ TpeboBaHuamu 3.2.4.8.
3.2.4.13 Pa3mveprl smeMeHTOB Oamok Habopa ompeensarorcs HcxoAs u3 Tpedyemoli H3ruGHOM
JKECTKOCTH IO CaeAyromeit gopmyre:

Dy =3,EFa + 1)=& ZEVF: ¢ = & EPF2)E EPF),

e EY> — MoayiIs HOpManbHOM yIPYrocTH MaTepHana i-ro sieMenta npoduis Ganki B HATIPARICHHH e¢ MPONOILHOI OCH;
F; — nnomazb NONMEPEYHOTO CEUSHMS i-I0 dJIeMEHTa;
z; — OTCTOSIHHE LEHTPA TSHKECTH i-IO JIEMEHTa OT OCH CPaBHCHHS.

M 6anok ¢ oTHOCHTEIBbHOH BEICOTOH npodmns H,/l, <1/10 narubuas sxectrocts Dy onpeacnacTcs
KaK MaKCUMAJIbHOC 3HAQYCHHC K3 BC/IUYHUH:

Dyy= max(Dfy. D),

Myly . s N Myz;
D‘ﬂ:u kw; H:Efl)_%kcci’

rae M, — pacyeTHbIH M3rMOAIOIMii MOMEHT,
o-%’ — MHHUMAaJIbHOE 3HaYeHUe Mpeiesia IPOUHOCTH MaTepHara i-ro sieMenTa (pH pacTsHKCHUH HITH P COKATHH BIOJb Ganku

Habopa),
L — YMCTIOBOM KOI(PGULIKEHT, 3aBUCSIIMIT OT BH/Ia HATPYIKESHHS U 3aKPEIUICHHUS OTOPHBIX cedcHmii banku Habopa (cM. Tabn. 3.1);
ky, k5= k, k, — xosddunuentsl cornacHo 5.3.4 u 5.3.7.

dopmyns! 4519 ONpeASIeHN HaNPLKCHHO-A€(OPMHPOBAHHOTO COCTOSHMSA M HECYIICH CHOCOOHOCTH
Gasiok Habopa MPHBEACHBI B MPUIOKEHUH 1.

3.2.4.14 TlpomonbHeie Oanku Habopa (BEPTHKANBHBIN KWIb, CTPUHICPA, KAPJIHMHICHI) JOJLKHBI OBITH
HETIPEPBIBHBIMU HAa YacTH JJIMHBI CyJHA, KOTOpas AOKHa cocTaBiiTh He MeHee 0,6L. B sTtom cnyuae
MpOAONbHbIE Ganku HaGopa AOJDKHBI IIPOXOAUTD, HE Pa3pe3asich, YePe3 MONCPEIHBIC MEPEOOPKH H PaMHbIC
nonepeunsie cBA3H (¢moper u 6umMcer) (cm. puc. 3.2, 2).

3.2.4.15 Tlpu npoxone mpomoabHOi Ganku Habopa uepe3 mepeOOpKy pasMepsl BhIpe3a B HEil JOJDKHbI
mpeBbIars Ha 4 — 5 MM pasmepsl e¢ npoduns.

Ipn HeobxomumocTn obecreueHus: BOAOHENPOHHLIAEMOCTH HEpeOOPKH 3a30pbl MexAy Oankod u
BBIPE30M IIOJ] HEE 3AMOJHAKTCA HAMOJIHUTENIEM HMIH NAacTOW Ha OCHOBC PYONCHOro BONOKHA H
cBs3ytomero. Ilocne 3amonHeHHA 3a30pOB HPOU3BOJUTCH HAa(OPMOBKA HAKIAAOK-yTOJTbHHKOB,
COCITUHSIONIMX CTCHKH Ganku ¢ mepebopKoi, M 3aTeM HAKJIAZOK, COCAMHSIOIINX €C MOACOK CO CTCHKOM
M MIEPEKPHIBAIOIIMX TIEPBbIE HaKnaaku (cM. puc. 3.17).

3.2.4.16 Ysen npoxoaa MpoIONBHEIX 6aoK HabOpa C BHICOTOM «cepacunmKay mpoduns H2™” yepes
nonepevHble OankW ¢ BBICOTOH «cepaeuHukay mpoduns H" odopmmsercs myreM HadOPMOBKH
HAKJIaJI0K-yTOLHUKOB, TPH 3TOM HEOOXOAMMO, 4TOOH BBHIHOMHNOCH yCIoBHe HZ ™ <0, TH ",

«Cepaeunuk» nonepeuHoii Ganku HabOpa MpPH €€ YCTAHOBKES COCHUHSCTCS CO CTCHKAMH H MOSICKOM
MPOAOIBHOH OAIKH € IMOMOIIBIO KOMIIAYH/a WM MacThl HA OCHOBE PYOIICHOrO BOJIOKHA U CBS3YIOLUETO,
a CTCHKH NOICPEYHOH Ganky AN KOMIICHCALMM BBIPE3a IOJ HMPOXOA NPOAONBHOH GankH YTOMILAITCS
Ha 30 — 40 % myTeM BBEACHHS JOTIONHHUTCIIBHBIX CJIOEB TKaHU (CM. puc. 3.18).
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Tabauua 3.1
3HaueHHe YHCA0BOrO Kodpdanmenta P
Ne n/n Cxema HarpyxeHus 4 3aKperieHus OnopHeIX ceveHui Oanku Habopa p-10?
1 r 3,125
y
AEEEEER!
i,
2 P 7,688
IREKERN
|
v lp L
= |
3 P 10,417
IEEEKEEN
|
v /‘” i
o —
4 P 4,167
Iy >
5 I 3,646
)
Ly Ly .
6 P 8,333
)
. Iy ”

3.2.4.17 Ilpoaosnbubie Oanku (CTpUHIEpa, KAPJIMHICHL) JO/DKHBI OKAHYMBATLCS 1100 3a nepeOOpKOi,
TTABHO YMEHBIIASACH 110 BEICOTE Ha «yc» (M. puc. 3.19, a), mnbo Ha iepeGopKe M COSAMHATRCA ¢ HEl Tpu
[IOMOIIH NPH(POPMOBOUHBIX YTOTHHUKOB W KHHIBI [1-06pa3HOTO MOMepedHoro ceueHus (cM. puc. 3.19, 6).
B nocneanem cnyuae «cepieuHUK) KHUIBI U3rOTABIMBACTCS W3 TOCO JKE MEHOILIACTA, YTO U «CEPACUHUK»
OaJIKU, U COSIMHACTCA C MOACKOM OAITKH W TiepeGOpKoi ¢ TIOMOIIBIO are€3UOHHOTO COCTaBa HIIH IIACTEL.

3.2.4.18 llonepeunble cBa3u (Quopbl, WNAHTOYThl M OMMCHI) JOKHBI PAclonararhcsl B OJHOIA
IUIOCKOCTH. B 3aBHCHMOCTH OT BBICOTHI MPOJOTBHBIX U TOTIEPEUHBIX 0a7I0K MOCIETHHE MOTYT IIPOXOIHTE
uepes3 NpoaoJbHbie Daku ¢ oopmMiIeHUEM Yy371a [IPOX0/a coriiacHo puc. 3.18.

Ecmm othopmnenne y3na npoxoga 0anok He MOKeT OBITH BBITOTHEHO cornaco 3.18 (BeicoTa Gamok
paBHa UMM OIM3Ka), TO TOMepedHble 6anku (ropsl U OGUMCHI) BHIONIHAIOTCS WHTEPKOCTENBHBIMH IpH
00cCneueHUN HENPEPLIBHOCTH NPOONLHLIX Oanok. B 3ToM cinyuae poimkHa ObiTh ofecmeueHa CBA3b
MEKIY dIEMEHTAMH 0alloK B y3Jie HX IEPECEICHHS ¢ UCTIONB30BAHUEM aITC3HOHHBIX COCTABOB H HAKIIATOK
o0¢opmoBok (cm. puc. 3.20).
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Puc. 3.17 V3en npoxona npononeHoii 6ainkn HaGopa IT-00pasHoro nmpoduis 4epe3 BONOHENPOHHLAEMYK) MIONIEPEIHY O
nepebopKy:
1 — obmmeka (HacTun nany6sr), 2 — nepedopka;, 3 — Oanka nHabopa, 4 — npuQOPMOBOYHBIE YIOTLHUKY HEPebOpKU;
5 — dmanue! Ganku wabopa, 6 — HaKNaAKH-YTONBHHUKH COSAWHEHHs CTEHOK Danmkn Habopa ¢ nepeGopKoH;
7 — HaKNafKa-yTollbHHK COeHHEHNS ee CBOOOAHOTO nosicka ¢ nepeGopkoi: (., =(0,5 — 0,7)4,,, a2 101,)

3.2.4.19 Ecau nonepeunas Oanka (LUNAHrOyT) OKAHYMBAETCS HA HeNpepbiBHOW MpOAONbHOIN Oaske
(cTpuHrepe, KapamHTce), JOJDKHO OBITh 00ECIEUEHO 3aKpeIIeHe KOHIA epBoif Oanku,

V3en BRITIOIHACTCA MyTEM COSAMHEHUS «CepISUHNKa» TOTIEPEYHOH OATKW ¢ MOMOIIBIO aANC3HOHHOTO
COCTaBa CO CTEHKaMM NMPOAOJbHOH Oanku ¢ mociaenyrolei npuopMOBKOH YrOJbHUKOB M HAKJIAAKU
(cMm. puc. 3.21).

3.2.4.20 B nnoCKOCTH paMHOTO LIMAHIOYTa JOMKHBEL OBITH YCTaHOBJICHBI YCHICHHBIC (iop U OMMC,
o0pa3sys 3aMKHYTYIO pamy.

Pa3Mepnl paMHOTO THIMAHTOyTa J0JDKHBI BRIOMPATECA TaK, YTOOBl BENIMUMHA €ro M3rnOHOM JKECTKOCTH
HE MeHee YeM B 4 pa3a NpeBblllalla BEJIMYMHY U3rMOHOMN KECTKOCTY OCHOBHOIO LUIAHIOYTA.

Bbicora ycuJIeHHBIX (MIOPOB JIOJDKHA TIPHHAMATHCA PaBHOI HE MEHEE BBICOTHI BEPTUKANBHOTO KHIIS
WM JIHWIIEBRIX CTPUHTEPOB B 3aBHCHMOCTH OT TOro, uTo Oosbiic. Bricota ycunennoro Oumca
IpHHAMAETCS paBHOM HE MeHee (0,8 BBICOTHI paMHOIO ILUMAHIOYTA.
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Puc. 3.18 ¥Y3en nepeceuenust Oanok [I-oOpazHoro npoduns pazHO#H BHICOTHI:
1 — obmuBka (HacTun), 2 — TpoponbHas Oanka; 3 — monepedHas Oanka;
4 — HaKNIaJIKU-YTOMBHUKA, 5 — YTONINEHHE CTEHOK MOMEepeyHOl Oanku:

Aangr=>BE™; tapgr = 0,86, haper=(HI™" —HI™™ < a

angl = arlgl)
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Puc. 3.19 V3nel okonuanns npogonbHeix 6anok IT-odpaszHoro npoduns:
a — Ha «yc» 3a nepedopkoli (oopmienue npoxoaa Gaiky Habopa yepes nepebopky — cm. puc. 3.18);
6 — Ha nepeGopke ¢ YCTaHOBKOHM KHulibi [1-06pazHoro npoduns;
] — obmmBka (Hactnn);, 2 — miepebopka, 3 — Gamka; 4 — 3adopMoBka KoHIA Ganku Habopa;
5 — KHMUQ; 6 — HAKIa[Ka-yrOJIbHUK COEAMHEHMS CTCHKH Oallkn ¢ nepeGopKoii;
7 — mpopoiskeHre 06()opMOBKYE KHHITEI HA CTEHKH Oankxm Habopa:
By Hypy 18 20,885 601y, lama =1,y Ay 2120, V2H 5 )>hp 2 1062

3.2.4.21 CoeanHeHle paMHOro LIMAHIOyTa ¢ OUMCOM BepxHel namyObl BbIMOJHAETCS € MOMOLUBIO
KHULE! [[-06paztnoro mpoduins, «cepaeTHUK» KOTOPOi W3TOTAaBIIMBAETCS W3 TOTO XKe MEHOMIIACTa, KOTOPHIH
HCTIONB3YeTC B COSAMHSIEMBIX Oanmkax. [Ipm sToM pexoMeHzmyercs, 4yToObl IMHpHHA Mpoduist OuMca U
IIITAHTOYTa B MECTE YCTAHOBKY KHUITBI ObLTa Gbl ONMHAKOBOM C IUVIABHBIM YBEITMYCHHEM LIMPHHBI OTHOMN
Gasnku (Kak 1npasuiio, GUMca) 10 WMPHHBI APYroi Gayiku (LUnaHroyTa).

OGdopMoBKa «cepIeUHNKa» KHNIBI BBHITIONHIETCA C TIEPEKpOeM CTEHOK GalloK ¢ TUIaBHBIM
YMEHBIIeHHeM e TOMIVHEI. [10SCOK KHWIBI YyTONMASTCSA TI0 CPaBHEHWIO CO CTEHKaMH IMyTeM BBEHCHHS
JIOTOJHUTEIbHBIX C/I0eB apMupyoLleil Tkanu (cm. puc. 3.22).

3.2.4.22 IlInaHroyT NO/MKEH NPOXOAMTH 4Yepe3 HACTH/ MPOMExyTouHoW nanyOwl (nnardopmbl), He
paspesadch. I1pu HeoGX0AMMOCTH BBICOTA €r0 NPOQUIIS MOXKET TIaBHO YMEHbLIATHCS MPH MEPEXoe uepes
HACTHJI OT HIDKHETO sipyca K BepxHeMy. CoenWHEHUE IOTaHTOyTa ¢ OMMCOM TIPOMEXYTOUHOM mamyOs!
(mnatopMel) BBINONHIIOTCA C MOMOILIBIO KHHIIBI, TEOMETPUYESCKUE IapaMeTphl KOTOpOoH BBIOMPAIOTCS
COTTIacHO puc. 3.23.

Jlns mpoxoja WnaHroyTa 4epe3 HacTHi pa3Mepbl Bbipe3a B HEM JOJDKHbI Ha 4 — 5 MM MpeBbILIATh
BBICOTY W IOWPHHY TPOQUIA MTMaHToyTa.
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Puc. 3.20 Vsen nepecedeHus: npoaoibHOM Oalku M UHTEPKOCTEIILHOM MONEepeyHol OalKu, UMEIOWNX OIU3KHE BBICOTB,
¢ ofecriedeHUeM HENPEPHIBHOCTH CBOOOAHBIX MOSCKOB:

I — obmmeka (HacTi); 2 — Ganku Habopa (pasMepsl HaKIIaKoK-06dOpMOBOK OTIpEACTAIOTCS MO crienyrollei Gopmyne:
t:heaN . oshed 4 . s/zea> 12 shea
44 :(fp» tang] =ty; Aangl 2 tangl

3.2.4.23 OcHoBHble CTOHKM MONEPEUHbIX NEePeOOPOK ClieflyeT ycTaHaBAMBaTb B MJOCKOCTAX
pacrnosioKeHHsl CTPUHIEPOB M KapjiMHICoB, oOecneuMBas HMX HENPEePhIBHOE NPOXOXKIAEHHE Yepes
IIPOMEKY TOUHBIE TaTyOb! (T1aT(hOpMBI).

OHM JOIKHBI OBITH COSAMHEHBI ¢ TIPOIOIBHBIMHI OaJIkaMU (CTPHHICPAMH, KAPIMHICAMHK) ¢ TIOMOIIBIO
kHulibl [T-06pazHoro npoduis, CocTosuIei U3 «CepAeUHUKA» W3 TOro ’Ke MeHOrjacTa, YTo U CToilke, a
Takke 06¢gopMoBkH (cM. puc. 3.24).

3.2.4.24 KHuiipl B coe/iMHeHUAX Oalok Hadopa AOMYCKASTCS U3rOTABIIMBATL B BUAE OTIEJIbHOIO eMEHTa
II-o0pazHoro mipodhuns, KOTOPBIi 3aTeM yCTAHARITMBACTCS Ha MOACKK COCTUHICMBIX OATOK Uepe3 aare3NOHHBIN
COCTAB WM TIACTy, ¥ MPOU3BOANTCS Ha(hOPMOBRKA HAKIANOK HA CTCHKH KHUIIbI U OajoK (cM. puc. 3.25).
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Puc. 321 V3en oxoHUaHES U COeAUHEHHS IONEPEUHON Gallki ¢ POMONBHON OANKoi:
| — obmuBka (HacTiit); 2 — mpoaoneHas Oanka; 3 — monepeunas Ganka; 4 — TPU(GOPMOBOUHEIE YTONEHHKH,
5 — Haknaaka;, 6 — kJeii
LangtZ 80 gy 2 12607, By =B+ 200 1, 0,885, 12HL"%)> by > 100,

3.2.4.25 TlpoMexxyTOUHBIE CTOIKH, KOTOPBIC YCTaHABIHBAIOTCA AN TMOAKPEIUIEHHS MMOJIOTHHINA
nepedOPKH MEXy OCHOBHBIMU CTOHKaMH, JOMYCKAETCs CPEe3aTh HA KyC» B MECTAxX OKOHuYAHHs (Y AHHILA
u BepxHell naayOsl) (cM. puc. 3.26). IIpomMexyTouHble CTOHKH MOTYT pa3pe3arhCs HA MPOMEXYTOUHbIX
naxy6ax u miargopmax.

Cpe3 0CHOBHBIX CTOEK Ha «yC» JIOIyCKaeTCs Ha OCHOBaHHH MTOATBEPIKAAIOILHX PACcUETOB IIPOUYHOCTH H
npH Hanuunuu 0a00peHus PC.

3.2.4.26 Pasmeps! croex [1-o6pa3Horo npoduist onpenessioTcs B COOTBETCTBHY ¢ TpeGoBanusmu 3.2.4.7
W JIOJDKHBI GBITH TIOATBEPXK/IEHE! pe3ylbTaTaMH PAacueToB Ha yCTOWIMBOCTE (CM. TIpHIIOKeHHe 1).

3.2.4.27 Bce COEAMHUTENBLHBIC DJIEMEHTLI B COEAMHEHHAX Oanok Habopa Mexay coboii U ¢ Apyrumu
CBSI35IMH KOPITycCa JIOIKHBI WMETH MapaJulelTbHYI0 CTPYKTYPY apMHPOBAHHS M BBITIOJHAOTCS HA OCHOBE
POBUHIOBBIX WM OHMaKCHAJILHbIX TKaHeH ¢ apmuposanueM (0°/90°).

O6¢opMOBKY KHHIT HEOOXOIUMO BBITIOJNHATE C MAPAIIETBLHO-HATOHAIILHOW CTPYKTYPOH apMUpoBa-
HHUS C UCNOJb30BAHHEM KBAJPOAKCHANbHbIX TKaHel ¢ apmuposaHuem (0°/+45°/90°/—45%) wan cmecu
TKaHeil ¢ apmuposanuem (0°/90°) u (+45°/ —45°).
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Puc. 3.22 V3en coenwHeHHUs IITTAATOyTa W OWMca BEpXHEH maryOsr:

/ — Goprosas 00mMMBKA; 2 — HACTHJI BCPXHCH TatyObl; 3 — mmanroyT; 4 — OuMc; 5 — KHHIa
By, > 0.8(H+HY); 17 =121h+8,); 0=

W2+ th); by =0.8HIY
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Puc. 3.23 ¥Y3en coeAMHEHUSI TITAHTOyTa ¢ OMMCOM TIPOMEKY TOUHOH TalryOs! (ImiarqopMel):
1 — GoptoBast 00LIMBKA; 2 — HACTUJ IPOMEXKYTOUHOU nanyObl (miardopmbl); 3 — LIOAHTOYT; 4 — OUMC; 5 — KHULIA
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Puc. 3.24 V3en coenutenus CTOMKY NepedOPKU ¢ MPOAOILHOM DANKOi (CTPUHIEPOM, KAPAMHICOM):
! — pavimeBas oOImVBKA (HACTUN HANyOH); 2 — IONOTHHILE TIEPEGOPKH;
3 — mpononpHas Oalka; 4 — CTOMKa; 5 — KHULA
By LSHZE 171215, 48); t5—1/2(65 1 12%); hEE® - 0,712

3.2.4.28 Boipe3bl B nosckax 0anok Habopa He JOIMyCKAKOTCA.

Bripe3sl B cTeHkax Oamok Habopa Ans Mporycka TpyOOTIpoBOAOB, Kadenei M T.I. JOMYCKAKTCd C
HanOONLIINM JIWHEHHBIM pa3mepoM He Ooniee 1/3 BoicoThl nipoduns («cepineununka») Oanku. [Ipu 3TOM
CTECHKU JI0/KHBI MMETh NAPAJLICAbHO-IMATOHAILHYIO CTPYKTYPY apmupoBadus (0°/+45°/90°/ —45°).
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Puc. 3.25 V3en coempmHenna KHULEBI ¢ GankaMu HaOoOpa ¢ MOMOIIBIO HAKIAIOK:
. bra b
1 — knuua; 2 — waknanku (1.2 4,

Bripessl muameTpoM MeHee 1/5 BRICOTHI Tipoduns Gamky JOMyCKaeTcsl He TOIKPETUISTh. BHIpe3sl
00/bIICIO AMaMETpa, HO He Oonee 1/3 BbIcOTbI nNpoduns Oanku, A0KHbI ObITh NOAKPEILICHBL.
[lonkperienre BRITIONHAETCS MyTeM HAQOPMOBKH HAaKIaIKW TI0 TIEPAMETPY MPOQHIs, OXBaThIBas CTEHKH
U cBOOOMHBIH MOsIcOK Oanku (cM. puc. 3.27).

Marepuan HakiIaaku J0/KEH COOTBETCTBOBAarb Marepuany oOdopMoBku Oanku Habopa, rie
pacrionoxeH BbIpe3. CTpyKTypa apMHUpOBAaHWS HAKTa KW JOIKHA OBITH TapainenbHO-AMaroHaTbHas
(0°/+45°/90°/ —45°).

3.2.4.29 B Gankax Habopa MOMKHEI OBITH MPEIYyCMOTPEHHI BOIOMPOTOKH (IIMUTATH IS MEPeTOKa
BOJIBT W JIPYTHX KHUIKOCTEH).

[TonkpenyieHue BoIPE30B MOA LIMUraThl B CTEHKAX 0anok Habopa [1-00pazHoro npoduis BblnonHseTes
MyTEM YCTAaHOBKH B BBIpE3 Ha MAcTe TOHKOCTEHHOIro odopmurtens, BeimonHeHHoro u3 [IKM. Bricota
BBIPE3a MO/l TITATATH J0JDKHA COCTAaBIAThE 5 — 50 MM (cm. puc. 3.27).

3.2.5 Boipesnl.

3.2.5.1 Bce Bwipe3bl B 60pTOBOI OOIIMBKE, HacTHIaX Maly® W NOJOTHUIAX NEPEGOPOK JOJLKHBI
NOAKPEMIATLCA, €CIM UX MUHUMA/bHBIA JIMHEHHBIA pa3Mep NMpeBblacT (B 3aBUCUMOCTH OT TOIO, UYTO
MCHbIIE):

15 ToMmuMH U OAHOCHOMHBIX KOHCTPYKIMIA, WK 150 MMm;

S TONMWUH A TPEXCAOHHBIX KOHCTPYKUMHA, wid 250 MM.
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Puc. 3.26 ¥Y3en oxkoHuaHus CTOMKU nepeGOpPKU HA Kyo»:
| — nuumieBas oOmMBKa (HACTWIT Nayosl); 2 — monoTHAUIIE niepedopkn; 3 — Oanka [1-06pazHoro npodus

>0,5d 4 5 4._|5

41,

Puc. 3.27 Iloaxpennenue Bbipe3oB B Oankax Habopa I1-o6pasnoro npoduis:
| — obumuBka (HacTun nanyObl, naargopmbl); 2 — Oanka; 3 — HAKIAIKA,
4 — otopmuTtenn Bbipe3a; 5 — BOAONPOTOK (ILIIUrar)
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3.2.5.2 TloxkperuieHHEe BHIPE30B B OMHOCIOWHBIX KOHCTPYKIHSX MPOH3BOIUTCA IIyTEM MECTHOTO
YBEAUUCHHS TOJIIMHBL OOIIMBKY (HACTUIA NanyObl, NOJOTHHUIIA) BOKPYL BbIPE3a HA ILIOLIALU, PAa3MEPb
KOTOpOH OTpeneIfIOTCS B COOTBETCTBHAH ¢ pHC. 3.28, a u 3.29.

a)

=0,5d

>0,5d

L5

HEHONAACIN RORLIWEHRON RAOMHOCIH

0,58

1,58

23] L e}
I

2h

Puc. 3.28 Iloakperuienne KpyIIoro BEIPe3a B OTHOCIIONHON (&) U TPEXCIOMHON (6) KOHCTPYKIMSX
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Puc. 3.29 [NoaxpeuieHre MpsMOYTOJTBHOTO BEIPE3a B OMHOCHONHOH KOHCTPYKUWH:
| — wactun many6sl (mrardopMen); 2 — YTONIIEHNE

VBeMUUeHWe TOJIMUAHBI TOMYCKAeTCsA BBINOJIHATH B BHAE HAKIalOK, €CNY IJI1 W3TOTOBICHHA
KOHCTPYKLMH HCIIONB3yeTCS MeTom HWH(Y3MM HIH MECTO BBIpe3a 3apaHee HE OIPENeNeHO H ero
MMHUMAJIbHbIA pasmep He npesbiinaer 30 TonmuMH oOwwuBkK (HacTwia nanyOsl, nosotHuuia). B
TMPOTHBHOM CJIydac YBEJMUCHHE TOJIOWHBI HEOOXOOMMO BBHIIONHATH 3apaHee, IIyTeM 3a(pOpMOBKH
TOTIOTHATENTBHBIX CJTOEB TKAHM MEXIY OCHOBHBIMHA CIIOSMH.

3.2.5.3 T[Tonkpermienue Bhipe30B B OOLIMBKE, HACTUIE MayObl U MOJOTHHILE NePebOPKU TpexcnoitHoi
KOHCTPYKIMH PEKOMEHIYETCs BBIIOIHATS:

MECTHOE yBEJIMUeHHE TOJIIMHBI HeCYLIMX CJI0€B HA 3a/laHHOH MOl BOKPYT Bblpe3a;

3aMeHa 110 KOHTYpPY Bbipe3a Ha LIUpUHe He MeHee 3/, rae A — 1/2 ToNLLMHBI CpeiHero ciod, OT Kpas
BEIpe3a MeHOTUTacTa B JAHHOM CJI0€ Ha TIEHOIIAcT Ooublueli mIoTHOCTH (M. puc. 3.28, 6 u 3.30).

VBejiueHue TOJILIMHBI HECYIMX CJIO€B BBIMOJIHAETCS B BHIAE HaKIaa0K MyTeM HadopmMoBKH
IOINOJIHUTEJIbHBIX CJ1I0€B TKAHU C OJHOBPEMEHHOi 3adopMOBKOI TOpLA KOHCTPYKLUH [10 KOHTYpPY BbIpe3a.

BBeIeHHBII B CPEHII CIIOM TI0 KOHTYpY BEIPe3a TIeHOTIACT AOIDKEH HMETh THTOTHOCTE Ha 30 — 40 kr/v”
BBIIIIE TUTOTHOCTH TIEHOTITACTA BCETO CPEIHEro CIIOS B KOHCTPYKIINH, HO He Gomee 200 kr/M°. TTpu sTom,
€CITA CpeMHHH CTTIOH BBITIONHEH W3 JIETKOBECHOTO Mara, apMHUPOBAHHOTO TKaHBIO (cM. puc. 3.1, 8), TO ero
YCHJICHHE TI0 KOHTYpPY BBIpe3a HE MPOM3BOTHUTCS.
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Puc. 3.30 IloaxperuieHue mMpsAMOYTOJBHOTO BEIPE3a B TPEXCIIONHON KOHCTPYKLUNH:
I — nactnn nanyGer (mnardopmer), 2 — yTONIIEHNe HECYIHX CIOCB, 3 — MEHOMIAcT MOBBILIEHHOI MIOTHOCTH

3.2.5.4 YToneHHe KOHCTPYKIHK B paifone BEIpe3a BHIMOJHAETCA ¢ UCTIONL30BAHAEM TeX XKe TKaHEH,
M3 KOTOPBIX M3rOTaBIMBACTCA CcaMa KOHCTPYKIHA.

Kpyrible BbIpe3bl JONYCKAETCS TMOAKPEILUIATL POBHHIOBLIMH M OHAKCHANBHLIMM TKAHIMH C
apmupoBanueM (0°/90°), (+45°/ —45°) unu nmyreM ux KOMOMHALUKH.

CTpyKTypa apMHpOBAaHKs YTOIIEHHS BOKPYT HPSMOYTOJIBHONO BHIPE3a JOIDKHA, IO BO3MOKHOCTH,
MOBTOPATH CTPYKTYPY apMHPOBAHHS KOHCTPYKIIHH, TJI€ PAacloOKeH 3TOT BHIPE3.

YMEHbLUIEHHUE TOJNLUHMHBI HAKIAAKH YTOJILEHHS! BBINOIHITL MJAABHO ¢ nepekpoeM Ha 30 — 50 mm
Ka)IOTO CJIOSI TKAHW MOCIEAYIOUINM CTIOEM.
3.2.5.5 CpasuurtensHo GonbIive BBEIpe3sl B namyde, IMApPHHA KOTOPHIX Tpesbmmmaer 1/4 — 1/3 ee

LIUPHHBI, AOJIKHDBI ObLITh MNOAKPECIJICHBI KOMHUHI'CAMH.

KOMUHTCBI MOTYT GBITH BBITIOJIHEHBI M3 TEX K€ MATEPHAIIOB, UTO W Nany6a, u umers [1-06pasHblii Wik
I'-o0pasunoii npoguibs nonepedHoro ceueHus. OHU TaKKE MOTLyT ObITh METAUIMUYECKHMM, HanpUMeED,
IITATHBIE KOMWHTCHI KPBIIIIEK JIFOKOB.

Bbipesbl MOTYT He MMETb KOMUHICOB. B 5TOM cilydyae OHH JI0IKHBI OBbITH OrpaHH4EHbl KAPIUHICAMH U
OumMcaMu, KOTOpble clie/lyeT pacrojararb Ha kparyalilleM pacCTOSIHUM OT KPOMKH Bblpe3a, paBHOM
mmpHHe ¢oranna 6anox Habopa. B ciyuyae HEBO3MOKHOCTH BBHINOJNHEHHS JIaHHOTO TpeOOBaHHs, CIENyeT
BBECTH JIOTIOJIHUTEITBHBIE CBSI3H, MIPEIyCMOTPEB WX OKOHYAHWE ¢ yueToM monoxenuit 3.2.4.17.

3.2.5.6 B HCKJIOUMTE/BHBIX ClyuasX AOMYCKAeTcs HajMuue ABYX M Oonee Bblpe3oB B nanyOe,
PacmoOkKEHHbIX HA PACCTOSIHUHM MeHee 1,5 LIMPHUHbI HAUMEHBILErO BbIPE3d, U3MEPEHHOM MEXKILY MX
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KpoMKaMmu. [logkpernienne Takux BEIPE30B CIIEAYET NPOU3BOJUTH MYTEM VBEIHUSHHS TONIIMHE] HACTHIA
o BCeH IuIomamy paiioHa nainyObl, Iae PACIONOKEHa Takas IPyIIa BEIPE3OB.

Ecnu nmanyba umeer TPEXCHOMHYKO KOHCTPYKUMIO C [IEHOIUIACTOM B CPEAHEM CJIOC, TO NOMUMO
YBEITHUEHUS TOJIIMHBI HECYIIHX CJIOEB, MO KOHTYPY BBIPE30B B CPemHwWil ciio# jomkeHn ObITh BBEIOESH
TIEHOTITACT TIOBBINIIEHHOH TTOTHOCTH B COOTBETCTBHU ¢ MonmoxkeHusMu 3.2.5.3.

3.2.5.7 Ecnn paccTosHHE MeXOy BbIpe3amMm Oomnbine yKazaHHoro B 3.2.5.6, To pemeHne 00
YBEIMUCHAH TOJNIIMHB HACTHJIA MM HECYIIHMX CJIOEB IO BCEM IUTOmManM paiioHa manyObl, TOe
PACHONOKEHbL BbIPE3bl, WM BOKPYT KKAOIO BbIPE3a JIMOO OTAC/bHBIX BbIPE30B, JOKHO MPUHUMATHCA
MCXOAS W3 KOHCTPYKTHBHBIX OCOOEHHOCTEH W TOIyUYNHTh oo0penne Perucrpa

3.2.5.8 B paiiore manmyOHOTO CTPHHIepa BHIPE3Bl HE MOMYCKAOTCA. B HCKIIOUMTENBHBIX CIydasx
paspemaercss B mamyOHOM CTPHHTEpe IPOpe3arh KPYINIBIE OTBEPCTHS auaMeTpoM He Gomee 150 mm.
Kpomku BEIPE30B JOIKHEL OBITE MOAKPEIUICHB! B COOTBETCTBHU ¢ 3.2.52 n 3.2.5.3.

3.2.6 Coenunenus.

3.2.6.1 O0wre MoIoMKEHHS.

.1 Hacrosmwe TpeOGOBaHWA PACHPOCTPAHAIOTCA HA (HOPMOBAHHBIE CTHIKOBBEIE (IIA30BBIE) H YITIOBBIE
COCIMHCHU CBA3€H KOPIyCHBIX KOHCTPYKIIWI, KOTOPBIE W3TOTOBJICHBI ¢ NPUMEHEHHCM aar¢3HOHHBIX
COCTABOB W MOC/I0HHO HA()OPMOBAHHBIX COCAMHUTE/IbHBIX HAKIAA0K U NPUOPMOBOUHBIX YIOJILHUKOB;

.2 coeMHATENBHBIC HAKITAJKH ¥ IPH(OPMOBOTHEIC YTOIEHHKH JIOJIKHB M3TOTABIMBATLCH U3 TEX KE
MATEPHANIOB W TOM Ke CTPYKTYPHI APMHUPOBAHHS, UTO M COSTMHIEMBIE CBSI3H,

.3 B CTHIKOBEIX M YINIOBBIX COEIMHEHHAX MEKIy NMOBEPXHOCTAMH KOHTAKTa COSOMHSIEMBIX CBS3CH
IOIKEH OBITH BBEACH AATC3MOHHBIM COCTAB, CBOWMCTBA KOTOPOTO NOIDKHEI O0ECHEUHBATH 3aJaHHYIO
[POYHOCTh COCAMHECHUS M BO3MOXKHOCTb €r0 WCIO/Lb30BaHUA B [POM3BOACTBEHHBIX YCJIOBMAX CYAOC-
TpouTenbHOR Bepdu ¢ yuetom Tpebosanui 2.3 .4;

.4 HathopMOBKA COSIMHNUTENBHBIX HAKIIAMOK ¥ MPH()OPMOBOTHEIX YTOIBHUKOB JIO/DKHA TTPOW3BOHTHCH
MeToJaMH WH(Y3HH HIH KOHTAKTHOTO (OPMOBAHHA TpH CcOOMIOAEHHHM TpeGoBaHMN K KadecTBy
MOATOTOBKHM COEAMHAEMBIX IOBEPXHOCTEH W OTHOCHTEJNBPHOMY COAEPXKAHHUIO CBS3YIOHMIECIO MpH Hadop-
MOBKE HAK/IQJ0K M YIOJIbHUKOB B COOTBETCTBUM C TEXHONLOMMYECKUM PELaMEHTOM;

.5 BerOpanHbIe TApaMeTPH! Y3ITOB COSHHEHHH C yueToM TpeboBanwii 3.2.6.2 w 3.2.6.3, nomxHbl GBITH
YTOYHEHBI HA OCHOBAHWH PE3YJIETATOB PACUETOB MPOWHOCTH.

3.2.6.2 CtrikoBEIE (POPMOBAHHBIE COSAMHEHHUA.

.1 B CcTBIKOBBIX ()OPMOBAHHBIX COEAMHEHUIAX MATEPHAT H CTPYKTYpa apMHPOBAHHUA HAKIAZOK JOJDKHA
COOTBETCTBOBATb COCAMHAEMbIM CBA3AM (cM. 3.2.6.1.2). TIpu 3tom TkaHu ¢ apmuposanuem (0°/90°)
JOTyCKaeTCs yKIapIBaTh HanpasieHneM 0° BAOAb CTBIKA, HO B 3TOM CJIydae pas3phiBHas Harpyska B
Hanpasienuy 90° gomkHa ObITh HE HH)KE HArpy3KH B HampapieHuH 0°)

.2 TpW TONIMHE ONHOCIOWHBIX COCOUHsAEMBIX CBs3ell He Gomee 10 MM momyckaercsi BHIMOIHATH
coeuHeHne 6e3 pasAc/ikU CTbIKYeMbIX KpOMOK (cM. puc. 3.31).

" g £ 4

Puc. 3.31 KOHCTpYKTHBHAS CX€MA CTBIKOBOIO (1a30BOro) (JOPMOBAHHOIO COEAMHEHHS OAHOCIONHHBIX CBy3El
6e3 pasaenKu KPoMoK:
I — coeauHsieMble CBS3H, 2 — CTBIK. 3 — HAKIAAKH
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st 1aHHOTO THIA COSTUHEHMS HMapaMeTPhl HAKIAAO0K BEIOMPAIOTCS MCXOMI H3 CIEAYIOIIETO:

b,, =180+ 155, Mm;

b, =30+50, mm;

tn 20,58, MM — 1 COSIUHHTENBHEIX HAKIAAOK, MMEIOIIUX NAPATIENBEHYI0 CTPYKTYPY apMHpO-
BaHus (0°/90°),

tn=0,85, MM — Ui COEIWHHUTEILHBIX HAKIAAOK, HMMEIOIIMX MApaUIeIbHO — JHATOHANBHYIO
cTpykTypy apmuposarus (0°/907)(+45°/—45°).

3 OpH TONMIHHE OTHOCIOMHEIX CBsisel Oomee 10 MM CTBIKOBLIE COEIMHEHHMS BLIIONHSIOTCS CO
CTYHMEHIATOR Pa3aekoi KPOMOK B CO CPE30M KPOMOK «HA yC». DTH THIIHI COSIUHEHUN TPUMEHSIOTCS JJIs
COEMHCHMS TPEXCIORHBIX CBI3EH,

4 CTHIKOBOE COEJWHEHHE CO CTYNMEHUATOH Pa3NeNKo¥ KPOMOK BBLIMOIHSETCS MyTeM IOCISIOBATENEHOTO
VIANeHWs CIIOSB apMHPYFOLIIET0 MarepHaia B COSMHIEMBIX CBA3IX B paioHe cThika (cM. puc. 3.32).

S

Puc. 3.32 KoHcTpy kTHBHAs cxeMa CThIKOBOIO (1a3oB0ro) (JOPMOBAHHOIO COCIMHEHHS OJHOCIOHHLIX CBA3CH
C JBYXCTOPOHHEH CTYTICHUATOH Pa3AeiKOH KPOMOK:
! — coeOMHACMEIS CBA3H; 2 — CTHIK, 3 — HAKIAAKH

Bribop mapaMeTpoB coenMHEHHS ONHOCIONHEIX CBI3€H MPOH3BOIHMTCA HCXOLM H3 CIEAYIOLIETO:

8 pur=0,258>2 MM,

M| =5p,/t; (€CTH m; ApOOHOE YKCIIO, TO OHO OKPYTISETCA O HAMMEHBIIETO IIEI0r0),

ny=(m—m)2,

€CITH 7 1I€TI0€ YHCIIO, TO Mgy =M1}

€CITM 1, — APOOHOE UHCIO, TO Mp, =M1t 1, a ny OKPYIIIETCS 10 HAHMEHBIIETO LENOro;

Soutt = ld Mpur 2 2: MM,

ny=(n;—6)/3 (ecau n, — APOOHOE THCIIO, TO OHO OKPYIIIETCS IO HAUMEHBIIETO LETOTO);

n=4+nm+k, b,=2[(n+2)yb,+b,], Mm;

b,=2b,=40, mm; npu b,=20-+30, Mm;

bk = bs;

tm> 0,5(5' - Sbull) +tover, MM,

I7ie # — KOJIMYECTBO CTyNEeHeH pasleliku;

M — KOITMYECTBO CITIOEB TKAHW B TTAHEIH;

Mpysy — KOMAIECTBO CIIOEB TKAHH B CTBIKE HAHEIIEH Sy,

8 pure — TIEPBOHAYATIBHAA TOJIHHA CTHIKA,

Spuy ~ OKOHUATENbHAS TONIOHHA CTHIKA,

M7 — KOIHYECTBO CIIOEB TKAHH B CTHIKE HAHENEH TONMIIMHOH §'p,,/,

f;  TOJIOMHA OJHOIO CJIOA TKAHH HIIH IAKeTa,

t,, — TOMIIHKHA HAKJIAJKH,

k — xosdhduumnent paBHbiii 0, eCnn 1y — NENOE YUUCNO, U PaBHBIN |, €CNn 7, — APODHOE YHCIIO,

CTyIIeHBKH TOMKHEL HMETh CIIEIYIOIIYIO BBICOTY fi:

nepBas 1, u mocnenHss CTymeHs 7, — 1 coii TkaHw;,

BTOpas CTyNIEHbKA t2 2 cnos TkaHy,

TPeThbst 2 um [IOCTEAYIOLIUE CTyNIEHBKH — 2 — 3 CJI0f TKAHH, TPH 3TOM HEOOXOIMMO YUHTHIBATE CIIEIYIOLIEe:

€CIIH F; ABIIAETCS IEBIM YUCIIOM, TO BCE CTYIICHBKH, HAYMHAS C TPEThEH A0 NPEANOCICIHCH, TOJKHBI
HMEThL TOJNINUHY, PABHYIO 3 CIIOSIM TKaHH,
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€CITH 71, SABIAETCS APOCHBIM YHCIIOM, TO B CIIYYAE, €CITH YHCIIO TOCIIE 3aMATON paBHO 3, HEOOXOMMMO Cie-
1ath (1, — 1) CTYNEHbKY TOMIIMHOM, paBHOM 3 COAM TKAHW H 2 CTYTIEHBKH TOJIIMHOM, paBHOM 2 CITOA TKAHM,

€CIIH 71, ABIACTCS APOOHBIM YKCIIOM, TO B CJIyYae, €CIM YUCIIO TOCE 3aliToif paBHO 6, HEOOXO/ MO
CIENATb 1 CTYNEHBKK C TOJLWMHON PAaBHOW 3 CNOAM TKaHU U | CTYNEHbKY C TOJNLLMHON PaBHOH 2 CJ10s TKaHK,

npeanocneanss crynenska t* " — 2 cnos Tkaum.

OctanbHble 0003HAYEHUS NPUBEAECHBI HA puc. 3.32.

Ko/miuecTBO BHEIMHUX HAKIAAOK ¢ TOMMUHAMH {40~ {; MPUHUMAETCS PABHBIM IBYM.

IlapaMeTpel CTEIKOBOTO COCOUHEHHS TPEXCIIOHHBIX CBA3CH OMPEACSIOTCS UCXOAA U3 CISAYIOMIEIO:

Sp= Myl g, MM,

Spun=25p, MM,

=M — My,

e Sy — TOMUIHHA OJHOTO HECYIIETO CIOS TKAHH B CTHIKE;

m'" — KOJHYECTBO CJIOEB TKAHH B HECYIIIEM CJIOE,

Mpyuy — KONMYECTBO CJIOCB TKAHU B CTbIKE HECYLIUX CIIOCB;

ny=(n;—6)/3 (ecnu ny — ApOOHOE YUCIIO, TO OHO OKPYIIAETCS A0 HAUMEHBIIEIO LIEJION0);

tm > Simax: MM,

Ia€ Oimax (i = 1,2) — MakcuManbHas TONIMHHA OJHOTO M3 ABYX HECYIIHX CIIOEB;

Sy — TONIIUHA HECYIUHUX CIIOCB B CTHIKE.

OcTanbHEE NApaMETPBl HAKNAAOK, KOJIMYECTBO CTYNMEHEK M HMX BBHICOTA ONPEACIAAIOTCA M3
MIPUBEICHHEIX BHIINIE COOTHOLIEHUI JUIA CTYNEHYATOr0 COEMMHEHUS OMHOCIIONHBIX CBA3CH.

.5 KOHCTPYKTHBHAsA cXeMa CTBIKOBOTO COSHHEHHS C pa3fAeiTkoH KPOMOK «Ha YC» OTHOCITOMWHBIX CBA3CH
mpuBeAcHa Ha puc. 3.33.

St i
AN ! —
I
‘ AN
“ 7<>( X A T
b, b, ‘\\i
b, 2b, | b | by | b, | b | b, 20,

Puc. 3.33 KonctpykTuBHAs cxema CThIKOBOrO (nasoBoro) GOpPMOBAHHOIO COEAMHEHMA OAHOCAOMHBIX CB3ei
¢ ABYXCTOPOHHEH pa3aenKod KPOMOK «Ha yC»:
1 — coenuuHsaembie CBA3H;, 2 — CTBbIK, 3 — HAKIAAKU

BeGop mapamMeTpoB CTBIKOBOIO COEIMHEHHS OJHOCTONHHEIX CBA3CH C Pas/enkol «Ha yC» MPOM3BO-
JUTCA UCXOS U3 CIICTYFOIIETO;

%<4,

S =0,1258 22, MM,

n=((5 — Spue)/(20h)) — 2 (ectn n — ApoOHOE YMCNO, TO OHO OKPYIIISIETCS A0 HAMMEHBLLIErO LEJoro),

b.=15=20, mm; b,,=2b,=30, MMm;

cos(a)/n(0,6(5 — Spu) t 0,20 verblover) =1 = 1170 L7COS O, MM (YTOIT O, TPA.),

rae /, — TOJIINHA HAKIAIKH B paiioHe CThIKA.

OcTanbHEE IapaMeTpPhl COCIMHEHHs OMPEIeNI0TCa 0 (opMyaaM jid CTYMEHUYATOr0 COSIMHEHHS
OTHOCTOHHEIX CBA3ei (cM. 3.2.6.2.4).

ITapaMeTpBl CTEIKOBOTO COSIAMHEHMS TPEXCIOHHEBIX CBA3EH ¢ PA3ZENKoil «HA yC» OMPEASIIIOTCS II0
(Gopmynam it ONpEAEIEHHs NAPAMETPOB OJHOCAOHHBIX CBA3CH, a Takxke no ciaeayum hopmyam:

A <27, Spur=TONWMUHA 1 CHOA TKAHU;

1= (Oimax — Spur)/(A-bs)—2 (ecnu n — ApoOHOE 4UCII0, TO OHO OKPYIUISETCS 10 HAMMEHBILELO LENOr0);

(COS(OC))/H‘(I,2(5,-maX - Sbun‘) + 072101’61"10\161‘) = t/n = (Sz'max_sbutt)/n'cos(a)y MM (YFOH o, Fpall),



llpasuna kraccudurayuu u ROCMPOIKY MOPCKUX CYOOE
XVI-54

.6 115 COeAMHEHWs CBs3ell KOPITYCHBIX KOHCTPYKIMI AOTYCKACTCS MPHMEHATH HECHMMETPHUYHBIE MO
TOJIIWHE COCAWHEHNs Ge3 PasNmeNkv W C Pa3fiekoil COCAMHIEMBIX KPOMOK, HATIPUMED, TS 00ecreueHHs
TIAJKOCTH HApYXXHOW MOBEPXHOCTH MayOb! (riardopMbl) Ha 3TOH MOBESPXHOCTH TIPOH3BOIMTCS pasfienka
KPOMOK «HA YC», a Ha NPOTHBOMNOJ0KHOMH [OBEPXHOCTH Hakaaka (Gopmyercs Ha CTbIK 6e3 pa3enku KPOMOK.

Bbi6op Haknaaok 6e3 pa3aenku U ¢ pa3AeiaKoil KPOMOK NPOM3BOAMUTCS ¢ yueToM TpeboBanuii 3.2.6.2.2,
32.6.24 1 3.26.2.5;

.7 TIpUMEHEHWE APYTMX THIMOB CTHIKOBBIX (ITA30BBEIX) COCAMHEHHH ONHOCITONHBIX M TPEXCIOWHBIX
cBs3eit KOPMYCHBIX KOHCTPYKUHI ONMKHO OBITh OGOCHOBAHO Ha OCHOBAHWHM PE3YNIETATOB PACucTOB U
NPOBENCHUS UCTIbITAHUIA, a TaKke cornacoBaHo ¢ Perucrpom.

3.2.6.3 Yrnosbie (pOPMOBAHHbBIE COENMHEHUS.

.1 B ymOBbIX (POPMOBAHHBIX COCAMHEHHSX, KOTOPbIE HE HCIbITHIBAIOT 3HAYUTEILHOIO CIBUIA B ILIOC-
KOCTSIX apMUPOBaHMs CBA3CH, CTPYKTYpa apMUPOBaHUsI IPU(OPMOBOUHbIX YIOIBLHUKOB J0JKHA ObiTh (0°/90°)
¢ opucHTalmel HanpasiaeHusa 0° Baoab coequuacHus. 1Ipr 3T0M paspsiBHas Harpy3ka B HanpasicHuu 90°
JOIDKHA OBITh HE HIDKE pa3phIBHOM Harpy3kw B HampasieHum °.

B cayuae, eciu coeaMHACMbIC CBA3M UCHBITHIBAIOT OONbIIME AcPOpMALUU NPH CABULE, CTPYKTYpa
apMHUPOBaHMS TTPH(OPMOBOYHEIX YTONBHAKOB JIOJDKAA OBITH TIApanIensHO-IMaroHansHoH (0°/+45°/90°/—45°),
VTSl 4eT0 PEKOMEHAYeTCS HCIONE30BarTh KOMOMHAIIO W3 jByX Tkaneidt (0°/90%) w (+45°/—45°) TonumwHoi
kaxas He 6oee 0,5 MM T 00CCIICUCHMS MX YKIIQJIHIBACMOCTH B YINIAX COCIUHCHUS,

.2 B YIJOBBIX COCIMHCHHUSX NpH (POPMOBAHWM NPUPOPMOBOYHBIX YTOIBHHKOB MOJDKHO OBITH
00ECIEUCHO YMCHBIICHHE MX TOJIIMHBI OT KOPHA K OKOHYAHMIO KAaTE€TOB 3a CHUCT MEPEKPOS KaKIBIM
TIOCTEIYIOMAM CITIOEM TKaHH TPEABIAYIIErO CIOS HA BEUIHHY (g, KOTOPAs TIDHHAMACTCS PaBHOM
Aangt = 10 — 15 mm (cm. prc. 3.34).

OCHOBHBIE TTapaMeTpsl MPUPOPMOBOYHBIX YTOJIBHAKOB TPH COEANHEHWH OHOCIOWHBIX CBS3Ei
BBIOMPAIOTCS UCXOS W3 CITMYIOIIETO:

tangt= 0,85, Dapgr = 1550 UK bgpgy > 100+ 55 (B 3aBUCUMOCTH OT TOTO, YTO GonbLue),

TIe § — TONIIMHA TOPU3OHTATBHON CBA3M,

Rangl = 135tang1;

.3 10 TIOBEPXHOCTH KOHTAKTA BEPTHKATHHOM CBA3M ¢ TOPU3OHTATLHOW, a Takke B yIiax COEIMHEHHi
HaHOCUTCS! ATC3HOHHEIHA COCTaB, ¢ MOMOIIBI0 KOTOPOTO TIPOU3BONTCS COEAMHEHNE CBA3el W (JOpMIPOBAHHE
3aKpyrIeHMii B yriiax nepes HaopMOBKOM NPUPOPMOBOUHBIX YTONLHUKOB (CM. puc. 3.34);

7
baugl
2
Z 4
3 X Aangl
_Q% Uomgl- Qangl
7
J ’\,o‘&\

Prc. 3.34 KoHCTpYKTHBHAsA CXeMa yTIOBOTO (PJOPMOBAHHOTO COEJMHEHHS:
1 — coepunsemble cBsizH; 2 — npUGOPMOBOUHbIE yrONbHUKY, 3 — MOBEPXHOCTh KOHTAKTA
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4 I Harpy>X€HHOTO YIJIOBOTO COCAWHEHHWS TOPU3OHTANIbHAS ONHOCJOWHAS CBA3b BHIMONHACTCH C
YTOJMICHAEM TIO BEPTUKANBHON CBA3BIO, KOTOPAs MOXET OBITh KaK OAHOCIOWHOM, TaK W TPEXCIIOWHOIM,
HanpuMep, coeJUHEeHUE OJHOCOMHOI O0MBKY Kopryca ¢ TpexcioiiHoii nepebopkoii (cM. puc. 3.35).

Shuik
2 b/h
b(/ngl
3
5 3
] 6 @ §
I 4 %3 A% =
= S

S.she‘l

7/
\o“c’\
Blh

Puc. 3.35 VY3ea coeanHenust nepeGopkH TPEXCNOHHON KOHCTPYKUMU € OAHOCIOMHONH ODLIMBKOM Kopyca ¢ yCUIEHUEM MoA
ncpcOoproi:
| — obwmuBka; 2 — nepedopka; 3 — npudpopMOBOUHbIE YTONLHUKH; 4 — YTONLIECHHUE;
5 — NeHONNAacT NOBbILEHHON MIOTHOCTU; 6, 7 — aArC3HOHHBIH COCTaB

VYronmienrne OOUMIMBKU MPOU3BOAUTCS TYTEM BBENECHHS JOMONHHTENBHBIX CIOEB TKaHW (POBUHTOBO
unu OuakcuanpHO ¢ apmupoBanueM (0°/90°) Mexmay OCHOBHBIMH CIIOSMH € YKIAJIKOW BAONH
BepTUKAIbHOU CBA3M (NomepeK Kopiyca). YTONIEHHe BhIIOMHACTCS ¢ YMEHbIUGHUEM TOJLUMHBL K KpasiM,
TiepeKpBIBas KaKABIM CIIOEM TKaHW TIPeABITyITHE cnoit ¢ waroM 20 — 25 mm.

Pazmepbl yTomneHus onpeaessitoTesl UCXOs U3 CIeAYIOLLEro:

t=(0,2+0,3)s;

Binz=2(bg+6t) + Sputks bin=bungi+5 MM.;

bangl> ]6tangla tangl>036spa

rae Sp:maX(SsheH: Sbulk)a Ranglzztangl;

.5 B cayuae ecnu ode cBs3u, Hanpumep, nepedopKa U OOLIMBKA, UMEIOT TPEXCAOMHYIO KOHCTPYKLUIO U
SIBJISIOTCS HANPSKEHHBIMM, TO UX YIJIOBOE COSAMHEHUE A0JKHO BbIMOJHATLCA C MPUMEHEHUEM OMOPHbIX
3JIEMEHTOB TPEYTONIbHOM (OpMBI M3 TICHOTUTacTa MIOTHOCTRIO 150200 Kr/M>, KOTOpbIE yCTaHaBITH-
BAIOTCS Ha OOIIMBKY ¢ 00EHMX CTOPOH MOMepedHol mepeCopKy ¢ MOMOIIEI0 aAre3MOHHOrO COCTara. JOTOT
COCTaB MPUMEHSETCSl B COSAMHEHMH nepeCopKu ¢ oOLIUMBKOM MO coeauHsaeMoil nosepxHocTy. [Ipu 3Tom
TOpel, BEpPTUKaIbHOH cBs3u (nepebopku) obdopmoBbiBaeTcss 2 — 3 ClOSIMM POBMHIOBOH TKaHU ¢
TIepexXo/IoM Ha HapyXHbIEe TIOBEPXHOCTH Ha BBICOTY, PaBHYIO HE MEHEE BEWUWHBI €€ TONIIHHEL.

B paiioHe ux coe/iMHEHUs MEHOMNJIACT B CPEAHUX CIO0AX NepeCopKH M OOLLIMBKY 10MKEH ObITh 3aMEHEH
Ha MEHOTNACT MOBBIMEHHOH Ha 30 +40 Kr/M° MIOTHOCTH (HO He BEmIe 200 KI/M°) B BHAE 3aKTagHBIX
JNIEMEHTOB ONPE/ICICHHBIX pa3MepoB (cM. puc. 3.36).

OCHOBHBIE TTapaMeTphl ATHX BAPUAHTOB COCAWHEHHS BBIOMPAIOTCA WCXOAA M3 CIEAYIOIIEro:

€2 0,6(Ssnenr* 5a); lfng/: 1,254, 15114727 =2(1,1c+sspen) + 5a3

fangr= 1,2max(87, 87°");

Dangi= 16t 41+ € 22801 Rapgr = 2tangrs B=45°

.6 yrioBoe coejuHeHue Oopra ¢ BepXHell mamyGoil, SBASIOUIMXCS OJHOCIOHHBIMU KOHCTPYKLMAMMU,
JIONYCKAETCsl COSJIMHSATh C MpUMeHeHHueM PU(GOPMOBOYHbLIX YIOIbHUKOB [IPY YCIOBUHU, 4TO HAauOObLIAs
ToJiuHa 6opra He OyaeT npesbiuars 14 MM,
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Puc. 3.36 Y3en coeaunenus: oOLIMBKY KOpIyca U NepeOOPKU TPEXCAOMHON KOHCTPYKUMU:
! — obmmeka; 2 — mepebopka; 3 — TPUGOPMOBOIHEIE YTONEHHUKH, 4 — OTIOPHBIC 3TEMCHTEI;
5 — 3akyagHBIC 3JIEMEHTHI; 6 — aATe3MOHHBIH COCTaB

B 3TOM ciyuae pasmep Katera b, NPUGOPMOBOUHBLIX YTOJIbHHKOB, HX TOJILMHA B KOPHE l,pg M
BHYTPEHHHI paauyC R, nepexoaa ot 6opra K nanyde OnpepensioTes U3 CEAYIOUNX COOTHOLIECHUIA:

bangl> 100 + SSS: tangl = 098SY7 Rcmgl = 2Ssa

rae Sy — TommuHa OopTa (IMIHPCTpeka) B MECTe COSAMHEHUS ¢ BepxHei mary0oii;

.7 B cioydae eci omHOCJOHHBIe OOpT M manyba HMMEIT CpaBHUTEIHHO OOJBIOWE TOJIIIMHBI
(6onee 15 — 20 mMM), TO UX YINIOBOE COEAMHEHWE AOKHO ObITb BbIMNOJHEHO ¢ YTOHEHHUEM OOLIMBKH
6opra U HacTuna najyObl B MECTE€ MX COEIUHEHHUS W C YCTAHOBKOIi OMOPHOI0 3JIEMEHTA TPEeyroJibHOM
¢$bopmbl U3 NeHomacTa NOBbILICHHOH MoTHOCTH 150 — 200 Kr/m> (cM. puc. 3.37).

OCHOBHBIE NAPAMETPHI STOTO COCAMHEHUS TPUHUMAIOTCS CIEAYIOMUMHU:

¢ =2max(S;, Su);

h; 20,554 h=0,58;

Lipia > 0,68, bingy > 200

anng 094Sya angl> 1 6tangl+ (o8

ld=b232{l_sd> ls banél Sv-

.8 B ciIyuae eclii HACTHN BepxXHEM MaTyOsl W OOIIKMBKA OOPTa HMEIOT TPEXCIIOHHYI0 KOHCTPYKLHMIO, TO
UX COEJMHEHUE NOMYCKAETCS BBIMOJIHATL B CICAYIOIUNX BAPUAHTAX KOHCTPYKTUBHOIO O(OPMIIEHHS:

Bapuaut A. Hactun nany6nbl coequnsercs ¢ oOLuBKoi GopTa ¢ MOMOLLbLIO aJI€3HOHHOIO COCTaBa H
npuGOPMOBOUHbBIX YIOJILHUKOB € MNPUMEHEHHEM OMOPHOrO 3I/MEMEHTA M3 II€HOIUIACTA [OBbILIEHHOMH
mwiotHoctH 150 — 200 xr/m°. B paifoHe coeaHHEHHS TOpell HACTIUIA BepXHei manyGs1 06(hOpMOBEIBaCTCS
2 — 3 ciosAMH pOBHHTOBOI TKaHHW ¢ apmupoBanueM (0°/90°) (cM. puc. 3.38).

OCHOBHbIE NapaMeTpbl ITOTO COSAUHEHHS ONMPEAESAIOTCA M3 CIEAYIOLNX COOTHOLIEHUH:

> 1,2max(s,, 5.); Lomg=2max(3, 8); bimes> 18t0mer>3.55,:

angl_l 283 (,171g12 15tangl+0>2ssa B 450; ld: b:l’:lgl+s.$'+sd; l bangl+s.s

Bapuant b. Tpexcrnoiinpii HacTin mamyOsl W OOIIMBKa GOpTa INABHO NEPEXOIAT B OTHOCHOMHBIC
YYaCTKM MyTeM CBeJeHust Hecyuux ciioeB. C MOMOLLbIO aAre3MOHHONOo COCTABa YCTAHABIIMBACTCS
OMOPHbIH dNEMEHT TpeyrosibHoM GopMbl M3 neHonnacTa NiaoTHoCcTb0 150 — 200 Kr/M®> ¥ NPOU3BOAMTCS
YKaJKa BHYTPEHHEro U BHEUIHEro nmpudopMoBOYHbIX YrofbHUKOB (CM. puc. 3.39).
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Puc. 3.37 V3en coenuHeHus 0OQHOCIOHHBIX KOHCTPYKLKH DOpTa u BEpXHEH nanyObl NEPEMEHHON TOMLWHHBI
C YCTAHOBKOH ONOPHOIrO MEMEHTA:
/ — Gopt; 2 — onopublil 3nement, 3 — 00(QOPMOBKA OINOPHOIO 3IEMEHTA;, 4 — aAre€3UOHHBIN COCTasB;
5 — HacTuI BepxHe# matyOsl; 6 — BHYTPEeHHHI MPH(OPMOBOYHBIA YrONBHHK: 7 — HAPYXKHbIH TPH(OPMOBOUHBIH YIOIBHUK
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Puc. 3.38 Y3en coenuHeHus: HacTHIIA BEpXHEH nmanyObl B OOIMUBKH GOpTa TPEXCIOHHON KOHCTPYKuuHu (Bapuant A):
1 obmmueka Oopra; 2  yCHIEHHE W3 NEHOINJIACTA IOBBINEHHON IUIOTHOCTH, 3  OIOPHBIH 37eMeHT, 4  06dopmMoBKa,
5 — HacTun nanyObl; 6 — yCHAGHHE U3 NEHONJIACTA MOBBILIEHHON NIOTHOCTH, 7 — 0O(hOPMOBKA, 8 — aAre3MOHHbIH COCTAB,
9 — BHYTpPeHHWI NpUDOPMOBOUHbIH yronbHKK, /0 — HapycHbIH MPUGOPMOBOUHbIHM YTONBHHK
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Puc. 3.39 V3en coemuHcHAS HACTHIA BEpXHEH mamyOr M 00MMBKH 50pTa TPEXCIOHHON KOHCTPYKLUHMH (Bapuanr b):
I — obmmBka 6opra; 2 — HACTHI manyOsl, 3 — aATE3HOHHEIH cOCTaB; 4 — 00(OPMOBKA; 5 — OMOPHbIH NCMEHT;
6 — BHYTpeHHHH NPHGOOPMOBOYHBIH YTOABHIUK, 7 — HAPYKHBIH MPAGOPMOBOYHBLT YTOJLHHK

OCHOBHBIE TapaMeTpbl 3TOTO COETMHEHUS peKOMeH,Zlye’TCS{ BLIOMPATh UCXOAA H3 CJIECAYIOIIETO:

(?rlzfcfrl —Zmax(Sd Ss) bt;)rl{él 20z, 0111;{]; c%gl_ 1 Zmax(ﬁd 63) angl = 18’;:’:7,9/;

B o0oux BapuanTax, eciu nauyba u OOpT UMEKT NanyOHbl CTPUHIEP U LUMPCTPEK COOTBETCTBEHHO,
TO B YKA3aHHBIX BBIIIE 3aBHCHMOCTAX BEJTHIMHBI O, & NPUHUMAKOTCS PAaBHBIMH TONINUHAM HECYMIUX
C/I0€B 3TUX CBsI3€EM;

.9 coennHenme BHyTpeHHHX nanyd (mmardopm) ¢ oOmMUBKOH OOPTa BBHITIONHAETCS TAKKE C MOMOIIBIO
npuQOPMOBOUHBIX YTONLHUKOB H OMOPHOIO JIEMEHTA TPEYrOJbHOK (POPMBL, KOTOPbIH U3rOTABNUBAETCA U3
TIEHOTITACTA MOBBIEHHOW MIoTHOCTH 150 — 200 Kr/m’.

Ilpumepbt y310B coeanHenus BHyTpenned nanyObl (miardopmbl) OAHOCAOHHON KOHCTPYKLUHMM C
oOImHBKOH GOpPTa OOHOCIOHHON M TPEXCIOWHOM KOHCTPYKIMK MpUBeAeHbl Ha puc. 3.40 u 3.41.

OCHOBHbIE NapameTpbl 3TH Y3/10B COCAMHCHHUU ONPEACSAIOTCS HCXOAA H3 CNEAYOWEro:

¢ 2 1,2max(Ss, 53); langi= 0,485 MNH 14,62 2d; (s TpexcrioiHoH 0OIWHBKH),

bangl = 15tangl +c2=2s,

AHaNOrHYHbIM 00pa3oM O(OopMISETCS y3€ll COSOHHEHHs, €CIH BHyTpeHHSs mnanyba (mnardopma)
HUMEET TPEXCIIOHHYK) KOHCTPYKLHIO.

3.2.7 PynaamMeHTbl.

3.2.7.1 OdyHaaMeHTHI O MEXaHH3MBI, 000pYyAOBAaHHE U PA3NTHYHBIE YCTPONUCTBA, YCTAHABIHBAEMbIE B
KOpIIyCe, MOTYT OBITh BBHIMOJIHEHBI B CIEAYIOMHX BAPHAHTAX KOHCTPYKTHBHOTO O(OPMIIEHHA:

.1 KOMOO3UTHBIH — C HCMOJB30BAHHEM MArepHaIOB, KOTOPbIE MPHMEHSIOTCS ST H3TOTOBJIEHHS
KOpIIyCa,
.2 MeTauUIMYeCKHid — 3JIeMEeHTHl (PyHIaMeHTa, H3rOTOBJIEHHBIE W3 META/Ia, COENUHSIOTCI C

KOMIIO3UTHBIMH 3JIEMEHTAMH U CBA3SMH KOHCTPYKLHMH C MOMOMIBIO KPEMEXKHBIX 3JIEMEHTOB.
3.2.7.2 Kouctpykuust GyHOAMEHTOB OMPENENSIETCS B 3HAYMTENILHOH CTENEHH XapaKTepHCTHKaMH
000pyIOBaHKs, MEXaHH3MOB H YCTPOHCTB (MAcCOM, IKCIUTY arallAOHHBIMH HArpy3KaMH, BHOpaLMOHHBIMH
HArpy3KaMH | T.J[.), KOTOPbI€ Ha HHX YCTaHABIUBAIOTCS. [IpH 5TOM HEOOXO/MMO VUHTBIBATE CIEMYHOIIEE:
npH npoekTHpoBaHuH (pyHmameHToB W3 ITKM cBA3M JOKHBI HMETD LETBHYIO KOHCTPYKLHIO, @ KOJIHYECTBO
npHOPMOBOUHBIX YTONBHHKOB H JIPYTHX COEIHHHUTENbHBIX JIEMEHTOB JIO/DKHO ObITh MHHHMAIBHBIM,
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Puc. 3.40 Y3en coeauueHus BHyTpeHHeil nanyObl (mnargopmbl) ¢ oOLiuBkoii 60pTa ONHOCNAONHONH KOHCTPYKIMH:
| — wacTiy BHyTpeHHelt nanyosr (mmardopmer); 2 — obumeka 6opTta; 3 — OMOPHENT aneMeHT, 4 — 06¢opMoBKa;
5 — aare3uOHHbIA COCTAaB; 6 — HIDKHUNA NPUGOPMOBOUHBIH YIOJbHUK; 7 — BEPXHHUIA NPpUPOPMOBOUHDIIA YIOJIbHHK

B ¢yHaamentax u3 IIKM noa Tsokenble MexaHW3Mbl U 00OpyAOBaHUE B MECTAaX NPOXOAa YEpes
MatepHal OOITOB IS UX KPeIuieHUsl JOKHBI ObITh YCTaHOBJICHB METAUTMUECKUE BTYJIKH;

B ClIyuae BOSHMKHOBEHHA KOHTAKTHBIX YCHJIMI OT 00opyloBaHHA U MEXAHU3MOB, NEICTBUE KOTOPbBIE
MoxeT npuBecTH K cMmsaTiio [TKM, B MecTe koHTakTa cBs3eil pyHnaMeHTa ¢ WX OMopaMH HEOOXOAMMO
YCTaHOBUTb METAJNTHYECKHE HAKNAAKH;

MpH TIPOEKTHPOBAHUH METAJITMYECKOrO (PyHIaMeHTa HEoOXOMHMO YYHTHIBAThH KOHCTPYKLHIO €ro
KpennaeHHus K CBA3IM KOprnyca, 4To notpedyeT YCTAaHOBKH «OTBETHBIX» METaNIMYeCKUX AeTaned W, npu
HEOOXOAUMOCTH, YCHJIEHUA STHX CBA3E.

3.2.7.3 ®yHpameHThl NOI IJABHblE ABMUraTeld W ApPYroe Tskeaoe 00opyaoBaHue AOKHbI ObITh
coequHeHbl ¢ Oankamu Habopa, HampuUMep, OHUIIEBBIMH CTPHHTEpAMH M CTOWKaMu mepebopok, nubo
Ganku HaGopa JXOMKHBI OBITH WCTIOJTB30BaHBI TIOA, GYHIAMEHTHI.
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Puc. 3.41 V3en coemuHeHnsa BHyTpeHHel nanyObr (natdopmel) ONHOCTOWHON KOHCTPYKUHH
¢ o61uBKoH 60pTa TPEXCNOMHOIH KOHCTPYKLIMU:
1 — obuBka 6opra; 2 — HACTUI BHYTpeHHel nany6si (miargopmbl); 3, 4 — aAre3MOHHbIA COCTaB;
5 — OMOpHbINA 31EMEHT; 6 — YCHIEHWE M3 MEHOMNACTA NOBBILIEHHOW NNOTHOCTH; 7 — 00JopmMOoBKa;
8 — BepxHwMit MPHGPOPMOBOYHBI YTONBHUK; 9 — HINKHHAN MPH(OPMOBOYHBIN YTONBHHK

B ciyuae ecanm umerommecs Oankud Habopa HEBO3MOXHO HCHOIB30Barb, TO JAOJDKHBI OBITH
YCTAHOBJIEHBI JOIOIHUTENbHBIE OaJIKU, KOTOPBIE JODKHBI OBITH COEJHHEHBI C OCHOBHBIMH OaiKaMH W
VX OKOHYaHME BHIIIOJIHEHO ¢ yueToMm TpedoBanuit 3.2.4.17.

3.2.7.4 Coeaunenue mpo/I0NbHBIX OAIOK QYHIAMEHTa ¢ OCHOBHBIMU Oajikamu Habopa (CTpHHTepamMu)
JOJDKHO OBITH BBITIOTHEHO C MOMOIIBIO OpakeT U KHHL, KOTOPBIC JOJDKHBI OBITh YCTAHOBICHBI HA KaXIOM
IITIAHTOYTE.

3.2.7.5 Banku ¢ynaaMenrta Ui KpeIUICHHS OIOPHBIX JJIEMEHTOB JABHTareliei W o0OpyIoBaHHS
PEKOMEH/TyeTCsl BBINOJHATH B BHjie T-00pazHoro mpodumis (cm. 3.1.8).

B sToM cnywae coepunenue Oajiku ¢ ONOPHBIMU NEMCHTAMM JIOJDKHO NPOU3BOJUTHLCS € HOMOIBIO
00JITOB, KOTOpBIE OCYMIECTBISIOT KpEIUICHHE 3TUX OJJIEMEHTOB K CBOOOJHOMY TIOSICKY Oailkh ¢
HCIONE30BaHHEM «OTBETHBIX» METALTHYeCKHX Aetaiicii [-oOpasznoii ¢opmbl, mwmm 3adopMOBaHHBIX
METAUTMIECKHUX BTYJIOK (cM. puc. 3.42).

3.2.7.6 Ecmu Oanxu ¢Qynmamenta umerotr [I-o6pasubiii npoduiib, TO B «CEPACYHHK» BBOIUTCS
MEHOIUIACT MOBbILLIEHHOHU oTHocTu (180 — 250 Kkr/m> ) ¥ IONOJIHUTESIbHASA CBSI3b B BUJIE BEPTUKAILHOM
CTEHKH, KOTOpasi M3roTaBIMBACTCA W3 TOTO Marepuana, yro u o6¢opMoBKa OaIKu.

CoeMHEHHE OIOPHBIX HIEMCHTOB C Oankoff MPOM3BOOUTCA C NPUMEHEHHEM METaUIH4eCKHX
KpENeXHBIX 3JeMEHTOB H Jetaiieil. Bapmantel koHCTpykimm ¢ynmamenta ¢ Oamkoi [I-oGpasnoro
npoduiist OKa3aHel Ha puc. 3.43 — 3.45.
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Puc. 3.42 V3en coenuHeHHA OMOPHOTO SIEMEHTA ABUTATENs (000PYIOBaHNA)
¢ pyHnamenTHoi Oankoi T-oOpazHoro npoduis ¢ 3adOPMOBAHHBIMM BTYJIKAMU:
1 — obmmBKa;, 2 — TPU(OPMOBOYHBIE YTOIBHHUKY, 3 — Oanka ¢yHIaMeHTa;
4 — sadopmoBaHHas BTyJKa; 5 — 3aQOpPMOBKA; 6 — OMOPHBLA 3nemeHT; 7 — Oonr
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Puc. 3.43 V3en coenuHeHHA OMOPHOTO HIIEMEHTA ABHTATeNs (00OPYIOBAHKA)
¢ Oankoii pynaamenta [T-o0paszHoro nmpoduns ¢ ucnonszoBanuem OOATOB;
[ — obwmBka; 2 — 06 opmoBKa TpodwIsT; 3 — «CEPACHHHK», 4 — TIGHOTIIACT TIOBBIMICHHOHN TUIOTHOCTH,
5 — [OTIOJTHMUTENBHAS CTEHKd;, 6 — OMOPHEIM 3JIeMEHT ; 7 — aare3HOHHBIM coCTap; 8§ — OONT, ¥ — BTYIIKa
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Puc. 3.44 Vsex coenumenns omopHoTo aneMenTa msuratens (o6opyaosanus) ¢ Gankott (yHaavienta IM-o6passoro mpoders
C MCIIOJIb30BAHHEM ILIMHIEK M 3aIUIaTHOTO METATIHUYECKOTO 3ISMEHTA:
{ — obmmBka; 2 — 00(opMOBKa MPOPH.IL; 3 — «CCPACUYHMK»; 4 — JOMOIHUTCIBHAA CTCHKA, 5 — OIOPHBIH 3ICMCHT,
6 — AATC3UOHHBIN COCTAB, 7/ — METATIHMUECKHUM 3aKIATHON ITEMEHT, & — WIMHIBKH
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Puc. 3.45 ¥Y3en coeauHeHus ONOPHOro 3aeMeHTa Apuratend (00opyaoBanus) ¢ dyHaamenTrol Oaixoii [1-06pasHoro npodus
¢ HCToNb30BaHHeM [1-06pazHOrO 3neMeHTa ¢ MONKOH, BRMONHEHHOTo H3 [IKM, 601T0B M rack-3aKienox:
1 — obmmeka; 2 — ob6dopMoBKa mpoduist; 3 — «CEPACHHHUK», 4 — MCHOIUIACT MOBLINICHHOH TUIOTHOCTH,
5 — ponoaamrenbHad creHka, 6 — [1-00pasHbIi 3IEMEHT C IOJIKOM; 7 — ONOPHBIN 3JIEMEHT, 8 — AATC3HOHHBIH COCTAB,
9 — 6onTthr, 10 — rafKH-3aKICIIKH
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3.2.7.7 Ins kpenieHus raBHbIX JBUrareieii, 000py10BaHus U PasiIMuHbIX MEXaHH3MOB K KOPMYCHbIM
KOHCTPYKUHUAM JOMYCKAcTCd NMPUMEHEHUE APYTHX BapHaHTOB KOHCTPYKTHBHOTO O(OpMIICHHA, KOTOPEHIE
JIOJKHBI OBITh TEXHUYUECKH 00OCHOBAHBI M COIVIACOBaHbI ¢ PerucrpoM.

3.2.8 MucrepHbl.

3.2.8.1 B xopmycax u3 [IKM pexoMeHnyeTcs, yCTaHABIMBATHCS BKJIAAHBIE LINCTEPHE], KOTOPBIE MOTYT
ObITb BbinosiHeHbl U3 [IKM niu anoMuHueBbIX CNnaBoB.

3.2.8.2 Tlpu HenocTaTOuHONH BMECTUMOCTH KOPIYCa JOIMYCKACTCSl YCTAHOBKA BCTPOSHHBIX LIMCTEPH M3
[1KM, cTeHKH KOTOpBIX MOTYT UMETHh ONHOCJIOHHYIO MM TPEXCIOWHYIO KOHCTPYKLHIO, TOAKPETUIEHHYIO
HA0OPOM, €CJIK HEOOXOAUMO.

Koncrpykuus, MaTepuan u CTpyKTypa apMHUPOBAaHUA OOMIMBKA IIUCTEPHEI OMPEACIACTCS B COOTBETCT-
BHU C €€ HA3HAYEHHUEM U YCJIOBUSIMM IKCMJYaTALIMH.

3.2.8.3 B kauyectBe marepuana oOwMBKM W 0anok Habopa BCTPOCHHBIX LIMCTEPH J0MYCKACTCS
MPAMEHATH CTEKNIOIUIACTHK Ha OCHOBE POBHHIOBOM MM OMakcwanhbHOU TKaHH ¢ apMupoBaHueM (0°/90°).
B cimydae TpexcnoliHOH OOIIMBKM B Ka4eCTBE 3aIOJHUTENS CPEMHETO CJIOS JOMYyCKAaeTCd MPUMEHATH
nexomnact 1IBX mmm ITITY, mu6o merkoBecHEIH MaT.

3.2.8.4 TommuHa 0OUIMBKY IUCTEPH OMPEASTACTC Mo rpadukam, MpUBEACHHEIM Ha puc. 3.5 1 3.9, a
pa3Mmepsl Oanok Ha0opa — cornacho 3.2.4.13.

3.2.8.5 Habop nucTepH A0mKeH OBITh U3TOTOBIICH COBMECTHO € OOMIMBKOM 32 OMMH TEXHOJIOTHYECKUi
npoluece W, Mo BO3MOXHOCTH, JOMKEH ObITh YCTAHOBJICH C HAPYXKHOM CTOPOHBI LIMCTEPH BO H30CKaHNUE
€ro OTpbIBA OT OOIIUBKHU.

banku Habopa KOpIyca HE AOMKHBI, 0 BO3MOXKHOCTH, IEPECEKATH OOIIMBKY IUCTEPHEL

3.2.8.6 BHyTpeHHss MOBEpXHOCTh OOLIMBKH LUWCTEPH JOMKHA MMETh 2 — 3 ClOst TKaHW ¢
TIOBBIIIICHHBIM COJECPKaHMEM CBS3YIONIETO M IOKPHITA TEPMETHKOM JUIsi IIPEAOTBPAIICHHUS MPOTEUEK
JKUJIKOCTH, XPAHALLEHCS B LIMCTEPHE.

3.2.8.7 KoHCTpyKLMSI TOPIOBMH M KPBIIIEK K HUM JAOJDKHA 0OecneduBarh BOJIOHENPOHULAEMOCTL H
IIPOYHOCTH LIUCTEPH B T€UEHNE BCETO CPOKa 3KCILTyaTallu cynHa (cM. puc. 3.46 — 3.48).

JanHbIM TPeOOBAHUSM JOKHB] OTBEYATh Y3/Ibl [POX0/1a apMATYPhl Uepe3 CTEHKH LMCTEPH (CM. puc. 3.49)
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Puc. 3.46 Y3en ropnoBuHbl ¢ KPbILIKOH, BbINOJIHEHHOH 3aN0MMLO ¢ OGLIMBKON UMCTEPHbI:
1 — mpoknanxa;, 2 — Kpblllka; 3 — 3akiafHas Tmanka; 4 — o0¢opMoBKa; 5 — o0mKBKAa UHCTEPHEI, 6 — BWHT, 7 — wWaiida
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Puc. 3.47 ¥Y3en TopnoBUHEI, BBIMOIHEHHOH ¢ 0TOOPTOBKON OONIMBKH LIMCTEPHBT
az3d, c23d, rne d — pnamerp Goara; b=30 — 40 Mm)
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Prc. 3.48 Y3en ropnoBuHBI C YCTAHOBIICHHOMH METANTMYECKON KPBILIKOI:
1 — o6¢opMOBKa TOpLA OTBEPCTUS; 2 — AAre3UMOHHbIN cOCTaB; 3 — npuPopMOBKa: 4 — BUHT; 5 — raiika;
6 — 00luMBKA UMCTEPHBL; 7 — MeETalIMyecKas Kpblluka

e IV

Puc. 3.49 ¥Y3en ycraHoBku witynepa Tpy6onpoBoia B OOWMBKY LMCTEPHb:
1 — anre3uoHHsl cocTas; 2 — npu)OpMOBKa; 3 — BUHT; 4 — WITYLEp; 5 — 00(opMOBKa TOplla OTBEPCTU;
6 — 00LIMBKA LIUCTESPHbI

3.2.8.8 TornuBHBIE LUCTEPHBI M3 TUIACTUKA TODKHBI UMETh 3a3eMJIAIOIINME YCTPOMCTBA IS OTBOJA
BIEKTPOCTATHYECKOTO 3apsia WU 3JICKTPOU30IHPYIOLINE MOKPBITHSI B COOTBETCTBHHM ¢ TPEeOOBAHUAMU
MC)K,ZlyHapOLlelX WUJIM HALMOHAJIbHbLIX CTaH,IlapTOB.

3.3 KOHCTPYKIIMA HAJCTPOEK U PYBOK

3.3.1 OGmue moI0KeHu.

3.3.1.1 Hancrpoiiky, yvacTBytouiMe B oOLLeM u3rube kopryca CydHa, OTHOCSATCA K HaJACTpoiKam
Kareropuu 1, KOTOpble A0JUKHBI ObITh PACCUHTAHBI HA COBMECTHOE AECTBUE HArpy30K OT M3ruda Kopnyca
W MECTHBIX HaNpsOKEeHHIA, CBSI3aHHBIX ¢ yIapaMu BOJH, KAdKoif, BecoM 00OpyIOBaHUS U T.1H.

K nagcrpoiikam kareropum 1 OTHOCATCS HaOCTPOMKH, IS KOTOPBIX OTHOBPEMEHHO BBIIOIHSIOTCS
CJIeIYIOILME YCIOBHS:

NpoAoJIbHbIE (OOPTOBbIE) CTEHKN HAACTPOMKH J0JKHBI ObITh COBMELLEHb! ¢ OOpTaMU KOpryca WM ¢
€ro IPOJONBLHBIMH TepebopKaMu;

HaJACTpolika HOMKHA OMHparhes He MeHee UeM Ha 3 TIOIepedHble MKECTKHE CBS3M KOpIyca
(nonepeunble nepedopKu U paMHbie GUMChI);

JUIMHA HAaJACTPOMKM JJOJDKHA He MEHee ueM B 4 pasa MpeBblllaTh €€ BbICOTY.

3.3.1.2 Ecau yka3zaHHble YCJIOBMSI HE BBINOJIHSIOTCS, HAJCTPOMKa HE yuyacTByeT B ofliem u3rude
KOpILyca, TO OHa OTHOCHUTCS K HAACTPOHKaM Kareropuu 11, KOTopble pacCUUTHIBAOTCS TONIBKO HA IelicTBHE
MECTHBIX Harpy30K Tak ke, Kak U pyOKIU.
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3.3.1.3 TpeOoBaHusE K KOHCTPYKLMH MPOYHBIX HAACTPOSK AHAIIOTHYHBI TPEOOBAHUSM K KOPITYCY CYIHA.
B cBs131 ¢ 3THM KOHCTPYKIIMH OCHOBHBIX CBA3CH H y3JI0B KOpmyca (cM. pasa. 3.2) AomycKacTcsa NPUMEHATh
JUTSL POYHBIX HAJACTPOCK.

TpeboBanmsa kK KOHCTPYKIMH HAACTPOCK, HX CBA3CH U Y31IOB yKa3aHsl B 3.3.2.

3.3.1.4 Tlpu xonctpymposanun Haactpoek u3 I[TIKM cymoB ¢ Meramnuveckumu koprycamu 0coboe
BHHMaHHE JOJDKHO OBITh OOPAIICHO HA y3€1 COCAUHEHHA CTCHOK M NMEpPeGOPOK HAACTPOMKH C KOPITyCOM,
KOTOPBIH JOJDKEH 00CCIICUUTh MPOUHYIO M HAJCKHYIO CBA3b MEIKAY KOPIYCOM M HAACTPOHKOM MPU BCEX
3aJaHHBIX AV CYAHA PEXKHMMAX IKCIUTYaTallH.

KoHcTpykTiBHOE OGOPMIICHHE 3THX Y3JI0B H TPSOOBAHHA K HMM NPUBEACHEI B 3.3.2.

3.3.2 Crenkn, nanyobi, nepedopku u Habop.

3.3.2.1 Jlns OOIMBKH CTCHOK, HACTHIOB maay0 M MONOTHHIN MEPeGOpPOK HAACTPOEK U PyOOK
PEKOMEHIYETCS TIPUMEHSTD TPEXCIOHHYIO KOHCTPYKUHIO ¢ HecymmMe crnosmu u3 [TKM u sanonHuTeneM B
CpeoHEM coe U OOECTICUCHHS YMEHBIICHHS KOMIUECTBA Oaiok HAOOPA, TEIUIOM3OIALMH BHYTPECHHHX
TIOMELICHUI M YBEIIMYIEHHUS HX TONE3HOro 00beMa BBHIY OTCYTCTBHS HOTPCOHOCTH B 3ALLHMBKE H H30JILIMH.

3.3.2.2 Jlma HecymmxX CNOEB TPEXCNOMHBIX CBA3CH HAACTPOCK JOJDKHBI OBITh MPUMEHEHBI TE e
APMUPYIOLIME MAaTEPHATIBI, KOTOPHIE pa3pelicHbl K MPUMEHEHHIO B Koprycax cyaoB (cMm. 3.2.1.1 — 32.1.2).

JU1s MPOYHBIX HAJACTPOEK CTPYKTYPa apMHPOBAHHA CTEHOK JODKHA OBITh Mapaslie/IbHO-AHArOHATbHAS
(0°/+45°/90°/ —45°). Ona MoxeT OBITh PeATH30BAHA HECKOJIBKHUMH criocobamu cornacHo 3.2.1.1.3u32.1.14.

Ja Hanctpoek kareropuu 11 1 pyGok cTpyKTypa apMupoBaHus CTEHOK Aomyckaetes napamienstast (0°/90°)
HA OCHOBE POBHHIOBBIX H OHAKCHAIbHBIX TKAaHEH, a TakkKe KOMOHHHUPOBAHHBIX MPOIYKTOB.

Jna nepeGopok AOMycKaeTcs HPHUMEHATh KaK MAapajlIeNIbHY0, TaK M MapajlUICIbHO-{HArOHAIBHYIO
CTPYKTYpPY apMHPOBaHHA B 3aBUCHMOCTH OT XapakTepa ACHCTBYIOIUX B HUX HAIPSDKCHUH.

Jnsa naxctpoek kareropu 11 u pyGok nepeGOpkH MOTYT GBITH BHITIONHEHBI OAHOCIOHHBIMH C TIIAIKAM
WA TO(GPHPOBAHHBIM MOJOTHHILEM.

3.3.2.3 B xadecTBe 3amOIHUTENA U1 HAACTPOESK Kareropuu | omycKacTcs: MPHUMEHSThH NICHOILIACTHI
INIBX wm IIY u Game3y, a Takke KOHCTPYKTHBHO-OPTOTPOMHEBIH 3amMONHHTENb ¢ TO(PHPOBAHHBIM
3IIEMEHTOM W IICHOIUTACTOM B MEXro(poBoMm mpocrpascTse (cMm. puc. 3.12). XapakrepucTuk: 3TOrO
3ATIOJTHUTETIA BHIOUPAIOTCS B COOTBETCTBHH € 3.2.2.2.5 1 3.2.2.2.6.

T;70THOCTH TICHOTLIACTA B CPEIAHEM CJIOC CTCHOK HE AOJDKHA ObIh Hipke 100 Kr/M® . HO He Gonee 200 Kr/v.
IMpn wHammumm B cpeaHeM ciIo¢ TO(GPUPOBAHHOIO 3IEMEHTA JOMYCKACTCA MNPUMCHATH MCHOILIACT
MHHHMAITBHON MIOTHOCTH 40 — 50 K/’

Jst Hancrpoek kareropui 11 1 pyOoK Aoy cKaeTes MPUMEHSITh MICHOILIACT IUIOTHOCTHIO HE Hinke 60 Kr/M>,
HO He Gonee 100 kr/v’, a TakxKe COTHL

3.3.2.4 TommuHa HECYINUX CJIOCB CTCHOK, Manyd M MepebopoK HAACTPOSK JO/DKHA ONPEICIITHCS B
coorsercTBud ¢ 3.2.1.2.4 mo rpaduxam, npuseaeHEBM Ha puc. 3.9. Ilpu 3ToM MHHIManbHAs TOMIUHA
HECYIIHX CIOCB OOPTOBBIX U KOPMOBOH CTCHOK MPOYHBIX HAACTPOSK MOJLKHA COCTaBisTh HE MeHee 0,8 oT
TOJIIIUHBI HECYLIHX CIOCB OOMIMBKH 0OPTa, VKa3aHHOH Ha puc. 3.10, a ToMIUHA HECYIINX CIOEB HOCOBOH
CTCHKH JOJDKHA OBITh HC MCHEC 3TOH TommuuHbl. B moboM ciydac TojmMHA HECYIMUX CIOEB CTEHOK
HAJCTPOCK HE NODKHA ObITh Menee 1,8 mMm.

3.3.2.5 Ina CymoB ¢ METALTHUSCKUMH KOPITYCAMHM TOMIIHMHA HECYIMUX CIOEB CTCHOK IPOYHBIX
HAACTPOCK ompexaensercs coracHo 3.3.2.4. Ecnu amuHa cyana L Gompime 70 M, TO TONIIHMHA HECYIIUX
coeB OOPTOBBIX CTCHOK HAACTPOMKH HE JOJDKHA ObITh MCHEE 4 MM.

3.3.2.6 TommuHa CpeIHErO CIOs TPEXCIOMHBIX CTEHOK, a TAKXKE KPBIIIU HAACTPOEK JO/DKHA
OIpPECIAThCA € y4ETOM TPeOOBAaHMM K TCIUIOM3O/LILMKM BHYTPCHHHMX [TOMCLICHHH Ipu 0OeCICUCHUH
MPOYHOCTU U JKECTKOCTH KOHCTPYKLIUH.

Hcxoast u3 3TOr0 YCIOBHS, TONIKMHA CPCAHETO €10 JODKHA ObITh HE MeHbIne 60 — 70 mMm.

3.3.2.7 Ins CHKEHUS KOHLCHTPALMK B KOHCTPYKIIUH B pAHOHAX OKOHYAHMS MPOYHON HAJACTPOUKH €€
GOPTOBEIE CTCHKH JOJDKHBI OBITh NMPOIJICHBI 32 TOPLEBbIC CTCHKH (MEPEAHIO W 33JHIOK) U ILIABHO
CBEICHBI HA HCT HA JUIMHE, PABHOU BBICOTE IICPBOTO SIPyCa HAACTPOHKH.

Hrxuuit mosic GOPTOBBIX CTCHOK HAACTPOUKU B PAHOHE TOPLECBBIX CTEHOK AO/DKEH HUMETh TONIIMHBI
CJIOEB, PABHBIC TOJIIIHHAM CJIOCB HOCOBOM CTCHKHU. KOHIIBI GOPTOBBIX CTCHOK JOMKHBI OBITH COCIUHEHHI €
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KOPILYCOM C MCII0Jb30BaHUEM COEJMHUTENbHbIX HAKIAJA0K U NPH(OPMOBOYHBIX YIOJLHUKOB, & KPOMKU
ranteneii cBOGOIHBIX KOHIOB 3THX CTEHOK JOIKHBI OBITH 00(OpMOBAHBI C 00pA30BAHUEM YTOIIEHHH.

VYBejuueHHe W YMEHBIIEHHEe TOJIUHLI HECYIIUX CJIOEB HHXKHEro Cjosi OOPTOBBIX CTEHOK JOJIKHO
BBIIIONHATLCS B cooTBeTCTBUM ¢ 3.2.1.1.8.

3.3.2.8 [TogkperuieHHe CTeHOK, mary6 U mepedopoK HAICTPOUKHU CIEAyeT BBITMOIHATE ¢ MIPHMEHEHHEM
Oamok IT-o6pasroro npodwniTst, KOHCTPYKUHUST KOTOPBIX yka3aHa Ha puc. 3.14.

MartepHaisl ¥ CTPYKTYpBI apMUPOBaHus 6alok, a TaKXKe HX pa3Mepbl, BEIOUPAIOTCS B COOTBETCTBHH C
Tpebosanusvu 3.2.4.2 — 3.24.7 w 3.2.4.13.

3.3.2.9 ITonepeynbie CBA3M (LIMAHTOYThl, OUMCHI, ONEPeUHble nepedopkU) HAACTPOHKU KkaTeropuu [
IOJKHBl YCTaHaBIMBAaThCS B ONHOM INIOCKOCTH, KOTOpas AONKHA COBMANaTh C INIOCKOCTBIO YCTAHOBKH
LIMaHTOyTOB B KOPITyCe.

IIpononbHbie cBA3u (CTOMKM HOCOBOH M KOPMOBOH CTEHOK, KAapiMHICHIL, NPOJAOJAbHbIC nepebOopKH)
PEKOMEHIYETCA pacrojiaraTb B OOHOM TMIOCKOCTH, B KOTOPOW HAXOASITCS KapIWHTCHI BEpXHei nanyObl
KopIyca cyaHa.

3.3.2.10 B mecrax mpoxoza OuMca (KapiIuHIca) Hepe3 MpoJoNbHYIO (TIOIepedHyo) nepeCopky oHa
ZOTKHA OBITH TMOIKPETIIIEHa CTOWKOM, KOTOPYFO HOMYCKaeTCs cpe3aTh «Ha yo» (eM. puc. 3.26).

3.3.2.11 VY3nbl COeTUHEHHUS CTOSK ¢ OMMCaMH M KapIHMHICAMH, a TaKXe Y3JIBl MepeceueHus 0ayiok
Habopa NOJIKHbL BLUIONHATLCA ¢ yueToMm Tpebosanuit 3.2.4.16 — 3.2.4.18 u 3.2.4.21 — 3.2.4.23.

3.3.2.12 IlepexpriTys nany0 414 NOBBILIECHUS KECTKOCTH B MECTaX YCTAaHOBKH 000pyI0BaHHA JOKHBI
NO/KPEIUIATLCS nuiiepcamu. TpyOuarbie nuuiepchl M3roTaBIMBAKOTCS W3 AlIOMUHUEBBIX CILIABOB
(tana AMr) mnu [TKM, KoTOpBI# MpHUMEHSAETCS A U3TOTOBIeHHA 00opMOBOK Ganok Habopa.

IMTustepesl ycranaBiiaBatoTest Ha Oaikk Habopa, NMPEeMMYIECTBEHHO B MECTax WX TepeceveHnii u
3aKPEIUIAOTCS C [OMOLIBIO METAIMYECKUX OMNOPHbIX 3JEMEHTOB U GONTOB WM € MUCHOJL30BAHUEM
nprhOpPMOBOIHBIX YTOMBHHUKOB (cM. prc. 3.50 u 3.51).
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Puc. 3.50 Y3en kpemneHrs BepxHero koHLa mAiepca H3 AMOMHHHEBOrO CIUIaBa
B MECTE TIepeceveHrst OWMca W KapIiwATCa TamyObl HaCTPOHKH:
! nanyoa; 2 kapnuHnre; 3 omwmc; 4 nmunnepc; 5 MeTannudeckas 00oiMa; 6 KHUUa, 7 GonTs
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Puc. 3.51 ¥3en kperuieHnst BEpXHEro u HmkHero koHoB w3 [IKM k nany6am majctpoiiku:
1/ — nany0s1; 2 — 6anka nabopa; 3 — numnepc; 4 — npugopMoBka; 5 — kuuua

B 6Gankax Il-oOpazHoro mpoguiisi B MecTax, rie YCTaHaBIMBAeTCS MHIUIEPC, MEeHOMIACTOBBIN
«CEPAEMHMKY JO/DKEH ObITh 3aMEHEH HA MEHOMIACT ILUIOTHOCTBIO He Hike 200 Kr/M>, NMGO A0MKeH
OBITH BBITIOJTHEH M3 KIIEEHOTo Opyca TBEpHABIX MOPOA APEeBEeCHHEI (My0, Oepesa u T.1.).

3.3.3 Coennnenne cBsizell HAACTPOHKH € MeTAIJIHYECKHAM KOPIYCOM.

3.3.3.1 Coequnenue cTeHOK U nepedopok HaacTpoliku u3 IIKM ¢ MeTaninyueckuM KOpPIMyCcOM JZOJKHO
obecriednBaTh NPOYHYIO H HAZCKHYIO CBA3b MEKIY KOPILyCOM H HAICTPOMKOM, a TakKe repMETHIHOCTD €¢
BHYTPEHHHMX MOMEUISHHH NPH BCEX 3aJaHHBIX JJIS CyJHA pexumax akcnayarauuu (cm. 3.3.1.4).

3.3.3.2 [lnn coemuHEHUs CTEHOK HAACTPOMKM MOJKHBI NPUMEHATHCS KieeGONTOBBIE COeIUHEHMH,
KOTOpBIE COCTOAT W3 METAJUIHYECKOr0 KOMUHTCA, TONIIMHA KOTOPOro AOMKHA OBITH paBHA TOJILTHE
o0muBKkK GopTa KopIyca, MeTaJUINYeCKOH HaKIaJIHOH NiIaHKd W OONTOB, PacmojOKCHHBIX B IBa piAAa B
LIaxMarHoM nopsjake (cM. puc. 3.52).

Haxnagnas niaHka DOMKHA UMETh TONIIMHY HE MeHee 3 MM, a nuaMetp GoinToB d AOILKeH OBITh He
menee M12. Tlpu 3ToM pacnofioxkeHne OOSNTOB ONpenenseTcs U3 CIeAyIONMX COOTHOLISHHUH:

w=2,5d;

wy = 3,5d,;

c=3d.

Ilar GontoB B psaay npunumaetcs £, 3d (cMm. puc. 3.52).

Mertannnyeckuii KOMUHIC, TUIaHKA ¥ KHHULBI JAOJDKHBL OBITH U3TOTOBIICHBI H3 METajlla, U3 KOTOPOTO
BBHIMOJIHEH KOPMYC.

3.3.3.3 CoeanHenne NpoAobHbIX H MOMEPEeYHbIX NepedopoK C KOPIYCcOM JOMyCKAaeTCs BhIMTOJHATL C
HNOMOLIBIO OJHOPALHOIO KJeeG0NTOBOrO COCAMHCHMA, KOTOPOE COCTOMT TaKKe M3 METAUIM4ECKOro
KOMHUHICa, META/NIMYECKOM HaknaaHOoi nnaHku u Gosrroe (cM. puc. 3.53), 1100 U3 ABYX METaJIMYECKUX
KOMHMHI'COB, MKy KOTOPBIMH pacrofaraercs repe0opka, 3akarad Mexxay HIMH OonTaMu (cM. puc. 3.54).
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Puc. 3.52 Vzen xi1eebonTOBOro coelHHEHNUs NaHeneii GOPTOBBIX CTEHOK HAJICTPONKH ¢ METAUIHIECKHAM KOPITY COM:
I — nmatyfa xopmyca; 2 — KOMHHIC, 3 — HAKIamHAs IUIaHKA, 4 — maHenb OOpTOBOIf CTCHKH;
5 — NEHOIIACT MOBBIICHHON IUIOTHOCTH, 6 — §0aThI, 7 — 00(h0pMOBKA; & — KHHIIA
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Puc. 3.53 V3en k1ee00aTOBOrO COSAMHEHHS NEPeOOPKH ¢ METAUIMYSCKHM KOPITY COM
(c OTHMM MeTATHYECKHM KOMHHICOM):
1 — maxyGa xopmyca; 2 — KOMHHTC, 3 — HakIagHad niaHka; 4 — mepebopka; 5 — IEHOILIACT MOBBINIEHHOH II0THOCTH;
6 — 00T, 7 — KHHIIA
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Puc. 3.54 Vzen kieebonaroBoro coeuHeHMs HepeGOPKH ¢ METAIUIMIECKUM KOPITYCOM
(¢ ABYMSI METAUTMIECKAMH KOMHHICAMH):
1 — many6a xopnyca, 2 — KOMHUHICH; 3 — Hepebopka; 4 — MEHOIUIACT MOBBIMICHHOH IIOTHOCTH,
5 — bont

TommpHa KOMHMHICA U IUIAHKH B ICPBOM CITy4ac COCIUHCHHUS HE JOMIKHA ObITh MEHEE 3 MM, a JHaMCTp
6onroB — menee M10. Tlpu 3ToM mapaMeTpsl COSAUHCHHS TIPUHAMAIOTCA CCAYIOLIMMHE:

w = 4d,

12 = 2w,

Bo BTOpOM Cilyuae COCAUHEHHA TONIIMHA KOMHHICOB JO/DKHA OBITh HE MECHEE 2 MM.

3.3.3.4 B 3Tux TUNAxX COEOUHCHMI B YaCTH TPEXCIOHHBIX MAHETCH CBA3CH, PACHONOKCHHBIX MEKAY
METAUTHYCCKUMH 3JIEMEHTAMH, CPCNHUE CIOM JAOMKEH ObITh BHIMOIHEH W3 TMCHOIUIACTA MOBBINICHHOH
miotHocTH 200 kr/M>. MeTannmueckue 3MeMeHTH (KOMHHICHI, TUIAHKH) YCTAHABIMBAIOTCS HA HCCYIIUC
CJIOM TPEXCIOHHBIX MaHeNell ¢ MPUMEHEHUEM aAre3HOHHOIO COCTAaBa M IOCJIE CBEPIOBKH CTATHBAROTCA
Oonramu, a 3aTeM MPUBAPHBAIOTCA K KOPITYCY.

3.3.3.5 B y3ne coeIMHEHHA CTEHOK HAICTPOMKH € KOPITYCOM CBOOOIHOE IMPOCTPAHCTBO MEKIY KOMHHTCOM
W HAKJIQJHOM TIAHKOW JOJDKHO OBITh 3aMOTHEHO TCPMETHKOM, a HAPYKHAsA MOBEPXHOCTH TAHCHEH CTEHOK B
MECTE PacHoJIOXKEHUS] KOMHHICA M CaM KOMHHIC JOJDKHBI ObITh 3a()OpMOBAHBI 2 — 3 CIIOSIMH apMHPYIOLIETO
marepuana (cMm. puc. 3.53).
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4 KOPITYCA ILITIOIIOK H KATEPOB

4.1 OBIIIME MOJOKEHUA

4.1.1 Hacrosimupe TpeGoBaHus pacIpOCTPAHSIOTCS HA LUTIONKY ¥ Karepa uz ITKM miunoit 4,5 — 15 m
¢ unciaoM Ppyzaa Fr, < 2.5 (cm. 1.1.4).

4.1.2 Ecxu B HacTosIIIeM pa3aene TPeOOBaHMS K pa3MepaM CBA3eH U Y3/I0B, MX KOHCTPYKLIUSAM, a TAKKS
NPUMEHSIEMBIM B HHMX MaTCpHalaM HE PErIAMCHTHPOBAHEI, TO OHH OMNPCAC/SIIOTCS B COOTBETCTBHH C
TpeOoBaHMAMU pazd. 2 u 3.

4.2 CHCTEMbI HABOPA U HAPYKHASA OBIIIABKA

4.2.1 Ins xopIycoB IUTIONOK JnHHOM 10 10 M K KarepoB JIHHON 10 6 M JOIMYCKAETCs MPUMEHSHUE
MOTIEPEYHON CHCTEMBI HA0OPA ¢ YCTAHOBKOH BEPTHKAIBHOIO KWL (CM. puC. 3.2, @) WK KUICBOM OasIKu.

JUs1s KOpIyCOB IITIONOK U KarepoB Oombiieit auHbl, HO He Gonee 15 M, cuctema Habopa A0mKHA OBITh
CMEINAaHHAs, MPOJONIBHAS C PACHOJIOKEHMEM Oanok Habopa MO AHWINY M LIMAHTOyTaMu MO OOpTam
(cM. puc. 3.2, 6) win ¢ YCTAHOBKOH paMHBIX MOMEPeUHBbIX Oaniok (cM. puc. 3.2, 2 u 4.1).

B xopmycax xarepoB posik IPOJONBHOTO HabOpa MOT'Y HUCHOJHSTh MPOJOJIBHEIC PEAaHbl (3Uru).

4.2.2 Hapy>xHy10 0OIINBKY KOPITyCOB IUTIONOK U KATCPOB AOMYCKASTCS BHIMONHATH OXHOCIOHHON HITH
TPEXCIIOHHOH.

B ciydae TpexcinoiiHOH OOLIMBKM KOpIyca AMHHOM 10 8 M JOMYCKAeTCs BHIMONHATE O6¢3 Habopa.

4.2.3 B xauecTBe MarepHalOB A/ OAHOCIOWHOI OOIIMBKH KOPITYCa M HECYIIUX CIIOCB TPEXCIOHHOM
obmuBky JokHBI mpuMeHaTbcd [IKM Ha OCHOBC POBHHIOBEHIX M MYIBTHAKCHAIBHBIX TKAHEH,
oSG UPHBIX U BUHUII(GHPHBIX CBA3YIOLIHX.

J1s kopmycoB AnMHOH 10 8 M AOMyCKaeTcs MPUMCHSTh KOMOHHHPOBAHHBIC MPOAYKTHI WIH MaT.
B nmocneanem ciaydyae Hapy>KHas MOBEPXHOCTh OOLIMBKH JOJDKHA HMETh 2 — 3 €10 POBUHIOBOM TKAHH.

4.2.4 B kauecTBE 3alONHUTENA CPEIHETO CIOS B TPEXCIOMHOM OOLIMBKE NOMYCKACTCS MPUMCHATDH
nexoractel [1BX u ITTY miotHOCThI0 60 — 100 Kr/M’ MM TETKOBECHBIE MATHI, KOTOPHIC MOTYT GBITH
apMHPOBaHBI CIOSMH TKAHH.

4.2.5 CxemMa apMHPOBaHHS OIHOCIOMHOM OGIIMBKH H HECYIIHX CJOEB TPEXCIOMHOM OOIIHBKH,
BBINONHEHHBIX € NPHMECHEHHUEM POBHHTOBBIX H OHMAKCHAIBHBIX TKaHel, gomkua Owerte (0°/90°) ¢
opueHrauueii Hanpasincaus 0° (OCHOBbI) BAONB 00pa3yroeii OOUIMBKH WM BIOJb ¢€ HANMPABISIOMCH.
B nocneanem cnydae B Tkansx ¢ apmuposarueM (0°/90°) paspeiBHas Harpyska B HanpasicHud 90° (yTka)
JO/DKHA OBITh HE HIDKE HArpy3ku B HampasieHHu 0° (OCHOBHI).

4.2.6 TpeOoBaHus K PacIONOKCHHIO CTHIKOB (TIA30B) U MEPEKPOIO CIIOEB APMUPYIOIIETO MaTepuana
npu (hOPMOBAHME OONIMBKH KOPITYCa COOTBETCTBYIOT TPpeOOBAHMIM, ykasaHHbM B 3.2.1.1.6.

VBenuueHne (YMCHBIICHHE) TOMIMHBI OOMMBKHM (HECYIIHMX CIOEB) JAO/DKHO BBITIOIHATHCH B
cooTBeTCTBUHU ¢ Tpebosanmsimu 3.2.1.1.8.

4.2.7 Tommuza Hapy:KHOH OOIIMBKM OJHOCTOMHOM KOHCTPYKIMH ONPEACISCTCA MO rpadukam,
npuBeaeHHBIM B 3.2.1.1.7. Tlpu 310M MHHMMAaNbHAA TONIIMHA JOJGKHA OBITH 3,5 MM.

TommuHa HECYIINX CIOGB TPEXCAOMHON OOLIMBKM ONPEACTACTCS TO rpadukaM, NPHBEACHHBIM
B 3.2.1.2.4. MuHuManbHas TOMIIMHA HAPY)KHOTO HECYILICTO CIOS IO/DKHA OBITh 2,5 MM, a TOJIUHHA
BHYTPEHHETO CIIOS — 2 MM.

4.2.8 MymumabHas TOMIIHHA 3AIMBKH BO3IYLIHBIX ALIAKOB IIPUHUMAETCS PaBHOM 2 M. B cyuae eciu
OHM OJHOBPEMEHHO SIBJIAIOTCA CHACHUAMM, TOJIIIHA 3alIUBKH YBEIMUNBAeTCI HA 1 MM (eM. puc. 4.1).

4.2.9 Jlna MOBBIICHUS CTOMKOCTH K BO3ACHCTBHIO MODPCKOM BOABI M OTASIKH KODIyCa HAPYIKHAS
TMOBEPXHOCTh JOMKHA MMETh 2 — 3 C/IOSI CCTKH, KOTOpas OOCCIEUMBACT MOBBHILICHHOS COACPIKAHUC
CBA3YIOIICTO U HOKPHITA I'CIBKOYTOM.
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Puc. 4.1 TlonepeuHoe ceuenue (MUIEIb-LUMNAHIOYT) KOPMYCA WIONKK:
1 — ofbmmuBka; 2 — cTpuHTepa;, 3 — Kmiesas Oarka, 4 — ¢Iop; 5 — 3aLIMBKA BO3NYLIHBIX AIIHKOE;
6 3aIOJHHTENb BO3JYINHBIX SIUKOB (TIEHOIUIACT); 7 — IIpHUBAIbLHBIA Opyc

4.2.10 Coennnenue 0o6ImMBKYE GopTa ¢ MamybOl WM TUIAHIITMPEM BBINOJHIETCS Ha O0JITaX WIH Ha
NpHQOPMOBOUHBIX YTrOJbHMKAX B COOTBETCTBUM C 3.2.0.3.

4.3. BAJIKH HABOPA

4.3.1 banxw wabopa DOMKHEI MMeTh [1-06pasHbIif (TparerMeBHaHb) TPO(GUIL C 3aMOIHUTEIEM
(«cepaeuHukom») M3 mneHorsacta [IBX MJIOTHOCTBIO HE HMXKE TMPUMEHACMOIO B CPCAHEM CJIOE
TpexcioiHo# o6musku (cM. 4.2.5).

Ecnu Oanku HaGopa BBIMOJHAIOT pOJb OaloK (yHIaMeHTa IS KPCIUICHHSA ABHMrarejlei H
000pYAOBaHUS, TO OHWM MOTYT UMETh T-00pasHbiii uau [-06pasubiii npoduis (cm. 3.1.7 u 3.1.8).

B xopnycax nuonok Ji1uHOM 10 8 M posib HabOpa MOCYT BHINOJIHITE BO3AYIIHBIC SUIAKHU,

4.3.2 Beibop MarepraiioB JuUts M3TOTOBIICHUS HAIOK, CXEM apMHUPOBAHUsS WX JJICMEHTOB, ONIPE/ICIICHUE
pa3MepoB U oopMIEHUE Y3/10B UX COSAUHEHUs ¢ OOLUMBKOM U APYTrMMU CBA3AMU KOPILYCa MIPOU3BOIUTC
B COOTBETCTBHH C TpeOoBaHuamu 3.2.4.

4.3.3 lllnanus IOMKHA ONPEACTATHCS U3 YCIOBHA OOSCIICICHUS IPOYHOCTH € YISTOM HEOOXOMUMOCTH
CHHXKEHHUS KOJMYECTBa Galok HAbOpa M Y3/I0B MX NEpeceveHmit,

MunumanbHas BeNMUKMHA LINAUUK 10MKHA cocrasiisnth 400 MM s oauoc0iiHOM 00umBKu 1 800 MM
D18 TPeXCIoMHO# OOIIMBKH.



Ilpaeuna knaccugpurayuu u OCMPOTLIKY MOPCKUX CYOOE
XVI-72

4.4 KPEIUIEHHE IIOABEMHOI'O OBOPYJ1OBAHMA

4.4.1 Kpernense xopryca LUTIONKH K JETAISIM MOABEMHOTO YCTPOMCTBA JOJDKHO OOECIICUHMBATH
BO3MOKHOCTh CIIyCKa 3arpy’kKCHHOH LUTIONKH C VYCTOM BO3HUKHOBCHHUS AWHAMHYECKHX YCHIIHH,
BO3HUKAIOMIMX BCICACTBHE HEPABHOMEPHOI paboThl MOABEMHO-CITYCKOBOTO YCTPOMCTBA, KAdKH CYJHA,
BO3ACHCTBUS BOIH H T.JI.

4.4.2 KoHCTpyKIU KPEIUICHUS JOJDKHA OOCCIICUUBATh MEPEAAdy Harpy3KH HA YCHJICHHBIC CHIIOBBIC
cBA3d Kopmyca (kuiuesas Oanka, paMHBIC DINAHrOyTh, GoOpIITCBCHB, Tparen). [Ipu 3TOM KOHCTPYKIWS
KPEIUICHHUS. JOJDKHA IPESHMYILICCTBCHHO paboTarh HA CABUT W HE JOJDKHA IPHBOAUTH K OTPHIBY CBA3CH
KOpITyCa OT OOINHBKH.

4.4.3 MeTtamnueckue ACTAH NOABEMHOIO YCTPOHCTBA KPEMATCA K KOPIyCYy € MOMOLIBIO
kieeOonToBbIX cocquHCHHM. [Ipy 3TOM B MeCTax MX YCTaHOBKH CBS3H AOTIONHHTCIBPHO yCHIHBAIOTCA C
MOMOIIBIO HAKIIAZAOK M TPUPOPMOBOYHBIX YTOJbHHKOB.
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5 MPOYHOCTH KOPITYCA M HAJICTPOUKH CYJHA

5.1 OBIIME MOJOXKEHUA

5.1.1 PacdeTs1 mpOYHOCTH KOPITYCHBIX KOHCTPYKIHMH cyaos u3 ITKM HocsT nmoBepo4HsIii xapakrep Ans
OKOHYATEIbHO YCTAHOBICHHBIX 3HAYEHMH BHEHIHHUX HArpy30K, MarCpHallOB H Pa3sMEPOB DIICMCHTOB U
CBA3CH 3THX KOHCTPYKIMH, & TAKXKC JOJDKHBI TIOATBEPAUTE HATMYHUEC HEOOXOIMMBIX 3aIIaCOB MPOYHOCTH U
ycToHUMBOCTH. Takue pacyeTsl JOJDKHBI BBITOJHATHCA B CICAYIOMECM 00BEME:

.1 onpeaencHue BENMYHH M XapakTepa BHEIIHHX HArpy30K, ACHCTBYIOIIMX HA KOPIYC, a TAKKE HX
PaCUCTHBIX 3Ha'-IeHI/I[‘/'I;

.2 yCTaHOBJICHHEC HOPM OMACHBIX (CM. 5.3) M JOMyCKAaeMbIX HANPSHKCHHUH U Acopmanmii, U TaKkKe
OIPEACIICHHE HEOOXOAMMBIX 3aracoB MPOYHOCTH H YCTOHYMBOCTH JUIS CBSA3EH M KOHCTPYKLMH KOpIycCa,

.3 onpeAcicHUE HANPSKCHHUA B CBA3SAX KOpIyca M UX Aedopmanui;

4 poBeACHUE NPOBEPKH BHITOIHCHKS YCJIOBHUH MPOUYHOCTH, JKECTKOCTH H YCTOMYHBOCTH CBS3CH.

5.1.2 PacyeThl NPOYHOCTH AOIDKHBI NPOM3BOAHTBCA AT Haubolee HEOIArONMpPHUSTHBIX YCIOBHE
JKCIUIyaTallid Cy[HA, NPH KOTOPHIX B CBA3AX KOPIyca BO3HHKaeT HaubGonee BBHICOKHH VPOBEHD
HANPSDKCHHOCTH.

5.1.3 Tlpu BHIOOpE SMEMEHTOB SKBHBAJICHTHOTO Opyca KOpPIyCa CICAYET BBHIMONHATL PACUYETH B
CIICAYIOMEM HOPIIKE:

ONpEJCICHAC BEIMYMHBI PACYCTHOrO H3THOAIOIIETO MOMEHTA M, HCXOAS M3 HEe, ONpeJeiCHHC
MOMEHTA COIPOTHBICHHS SKBHBAJICHTHOTO Opyca;

Iocae BHIOOPA CEUCHHS MPOAONBHBIX CBA3CH, BXOAAIIMX B COCTAaB O3KBHBAJICHTHOro Opyca,
ONpEJCICHUE B NEPBOM MNPUONIKCHUH BENHYMHBI HANPSOKCHWH, BOZHUKAIOIMMX B HUX B PE3YJIBTAre
JCHCTBHS U3ruOarOIErO MOMEHTA,

OIIPEACICHHC PEAYKUHOHHBIX KO3 (UIMEHTOB IACTHH M MOMCHTA CONPOTHBIICHHS SKBHBAJICHTHOTO
Opyca BO BTOPOM HPHOIKCHUH;

OIIPEACICHNC BEIMYHMHBI HANPSDKCHUH B CB3SMX KOPIyCa OT ACHCTBHS H3ruOAIOIEro MOMEHTA IO
MOMEHTY CONPOTHBICHHS 3KBHBAJICHTHOTO Opyca BO BTOPOM NPHONIKECHHHM, a TaKXKe MPOBCpKa
BBINIOJTHEHHA YCIOBUM MPOYHOCTH /IS HANPSDKEHUH, NEHCTBYIOIMMX B 3THX CBSI3IX.

ECJ'II/I VKa3aHHBIC YCJIOBUA HC BBIMMOJIHAKOTC, TO IPOU3IBOAUTCA KOPPCKTUPOBKA CCUCHUH IPOAOJIBHBIX
CBsA3€il SKBUBAJICHTHOrO Opyca, U 3aTeM PacueT IPOM3BOAUTCS TOBTOPHO.

5.1.4 TIpu pacueTax IPOUYHOCTH U YCTOHYMUBOCTH CBSI3CH KOPIIyCa M €r0 OTACIBHBIX KOHCTPYKIHH H3
ITKM HeoGX0ANMO YUHUTHIBATD CIECAYIOLICE:

pa3IHUMe B CBOMCTBAX COCTABISIOIIMX 3JIEMCHTOB 3THX CBSI3CH, 0OYCIOBICHHOE MCIIOIb30BAHHEM B
HUX Pa3HbIX MaTCpPUAIOB, UX PAZTUIHBIMU CXCMaMU apMHUPOBAHUSA, 4 TAKKC PA3HBIM BIUIHUCM YCJ'IOBI/Iﬁ
SKCIUTYaTAalUH;

JedopMaruy CIBUra, Kak B INIOCKOCTH apMHPOBAHIS, HapuMep, B nepebopkax, CTeHKax Habopa ¥ TJA.,
TaK M MEXXCIOMHbIE, 0COOCHHO B CBSI3SX, HMCIOIIUX TPEXCAOMHYIO (MHOTOCIOHHYIO) CTPYKTYPY;

HarpsKCHUA OTPHIBA, ﬂeﬁCTBy'IOLHHS B IONICPCYHOM HAMPABJICHUU B CTBIKOBBIX, U 0CODEHHO B YTJIIOBBIX
(hOPMOBaHHBIX COCIUHCHHSX CBSI3CH Kopryca.

5.2 PACYHETHBIE HATPY3KH

5.2.1 OmpezaesncHre BEAMYMH PAaCUCTHBIX HAIPY30K, ACHCTBYIOLIMX HA KOPIIYC M €rO OTACIBHBIC
KOHCTPYKLHH, MPOM3BOIUTCSI HE3aBUCHMO OT MaTepuana KopIyca coraacHo mpaswiam PC, Ha KOTOpEIe
Obl1 0ZOOPEH MPOCKT CYIHA, C YUCTOM Kiacca CyAHA M YCIOBUM €r0 3KCILTyaTalluH.

5.2.2 TIpu Ha3HAYCHUM PACUYCTHHIX HATPY30K M HOPMHUPOBAHHU IMPOYHOCTU U JKCCTKOCTH KOPIYCHBIX
KOHCTPYKIMI HCOOXOANMO YYUTHIBATH XapPaKTCP M ANUTCIBHOCTh DTHX HArPY30K C YUICTOM (DH3HUCCKUX
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ocobennocTell [TKM 1 paGoThl BEIIOIHEHHBIX U3 HUX KOHCTPYKIMM B YCIOBHAX BO3ACHCTBUS 3aJaHHBIX
YCIOBHH SKCIUTYaTaLH.

5.2.3 B cooTBeTCTBHN ¢ AAHHBIM MOAXOAOM BHELIHHE HArpy3KH MOAPA3AC/IIIOTCS HA!

TIOCTOSIHHBIC, BEJIMUMHA M HAMPABICHUE ACUCTBHS KOTOPHIX HE MEHSIOTCS WM CIab0 MEHSIOTCS BO
BPEMEHHY,

TIEPEMEHHBIC, Y KOTOPhIX MEHSCTCS BEJIMMUHA WM HAMPABICHUE.

B CBOIO oucpcap TIOCTOSIHHBIC HaI‘py3KI/I HO,IIpaB,HeJ'IHIOTCH Ha KpaTKOBpCMCHHbIe H HpOZlOJ'DKI/ITeJ'II:HbIe,
BpeMsl JEUCTBHS KOTOPHIX COMOCTABUMO JUIUTESIBHOCTH OZHOTO Peiica CyaHa.

IlepemeHHBIC HATPY3KH MOAPA3ACIIIIOTCS HA:

CTATUYCCKUE TIEPEMECHHBIE, MIOTHOE BPEMS M3MEHEHHUS KOTOPHIX, ONPECIIeMOe MEPHOAOM BO3PacTa-
HUS W yOBIBAaHWS, B TPU M OOJEC pa3 MPEBHIINACT MEPHOJ IIEPBOrO TOHA CBOOOAHBIX KOJCOAHHMH
KOHCTPYKIIHH;

CTaTUUECKUE NEPEMCHHBIC, LMKIMYSCKUE, MPH KOTOPBHIX Harpy3ka MCHSCTCS MHOTOKPATHO IO
MICPHOIUICCKOMY 3aKOHY;

JVHAMIMCCKHE, BPEMS H3MEHCHHS KOTOPBIX COM3MEPHMO KJIM MEHBLIC MEPHOAA IEPBOro TOHA
CBOOOIHBIX KOJIEOaHUIA.

5.3 HOPMbI OITACHBIX U JOIIYCKAEMBIX HANPS)KEHUIA U JE®OPMAIIAIA

5.3.1 OmacHbIM COCTOSIHHEM KOHCTPYKLHH IPH OLCHKE €€ MPOYHOCTH CUHUTACTCS TAKOEC COCTOSHHE,
IPpU KOTOPOM PacueTHHIE AcopMaLliyl IW/H HANPSOKCHHUSA B CBA3AX KOHCTPYKIWMH, B HX JJICMEHTAX, a
TAKKE CIOSIX, €CIM KOHCTPYKLIUS SIBJIICTCS TPEXCIOHHON (MHOTOCIOMHO), ZOCTHUTAIOT OIACHBIX BEIHYHH,
U CTAHOBHUTCS BO3MOXKHBIM IIOSBJICHHC MOBPCXKICHMA, €r0 JAIbHCHINIEC Pa3sBUTHC M pa3pyHICHHC
KOHCTPYKLHM, JTUOO0 YaCTHYHOE HIH IIOJHOE IPEKPAIICHHE COOTBETCTBUS XapPaKTEPHCTHK STOH
KOHCTPYKIMH 3KCILTYyaTallMOHHBIM TPSOOBAHUAM.

5.3.2 B xavecTBE OMacHBIX HANPSDKEHUH MPUHUMAIOTCS TIpeaesl nmpoanoctu [TIKM (npu pacTskeHHH,
COKATHH, MEXKCIOWHOM CABHUIC M T..), BEIMYMHA KOTOPHIX YMCHBUICHA B COOTBCTCTBHH C OXKHAACMbBIM
BJMSHHACM 3KCILIYATALIMOHHBIX (pakTOpOB (VBIAKHEHUS, HAIPSBA, COIHCYHON PAIUALIAHA M T.1.) B TCUCHHE
BCETO CPOKa CIyKOBI CYZAHA, & TAKIKES TCXHOTOTUM M3TOTOBICHUS.

Hnsa cBazel, KOTOpbIE MOTYT IOTEPATh YCTOMHHMBOCTB, 334 OIIACHBIC HANPSDKCHHS HPHHAMAIOT
KPUTHYECKHUE SIIePOBhl HANPSDKSHHS. DTH HAIPSHKEHUS ONPEAESIIIIOTCS C YIETOM aHH30TPOIHH YIIPYTHX
XapaKTEPUCTHK, PAcUETHAss BEIMYMHA KOTOPHIX TAKOKE CHIDKACTCS IO CPAaBHCHHUIO C HMX HCXOAHBIMH
3HAYCHUSMHE, UCXOMS U3 BO3MOXKHOTO BIIMSIHHS YKA3aHHBIX BhIe (akTopoB (cMm. 5.3.5).

5.3.3 Ilpu Ha3HAUCHHM OIACHBIX HANPSOKCHUM U PAacUCTHBHIX 3HAUCHUM VIPYIHX XapaKTCPHUCTHK
MPUHUMAIOTCS BO BHUMaHHe Hawbolee HeONarompusATHBIE YCIOBHS, KOTOPbIE MOIYT BO3HHKHYTb B
MPOLIECCe SKCILIyaTalul CYAHA B TCUCHHE €r0 CPOKa CIYXKOBIL.

5.3.4 OmacHele HAIMPSDKCHHMS AT CBSI3CH, HE TSPAIOLIMX YCTOMUYMBOCTE M HAXOMSIIUXCA IO JACHCTBHCM
CTATUYECKUX U CTATHYECKIX MEPEMEHHBIX HArpy30K, ONPeAe/IIIOTCA U3 CACAYIOMNX COOTHOIICHHUE:

U _
0y =kOy(+),

roe O';f;- — OIIaCHBIC HAIIPSIKCHHUS,
Gji(+) — MUCXOIHBIC NPEJIE/bl IPOYHOCTH MaTepHasIa pU pacTshkeHuH (1), cxxathd (—), a Takxke npu capure (i, j=1, 2, 3).
3HaueHus kodbduUHMEHTa k£ I1 Pa3IHIHBIX CBA3EH KOPIyCa, YUMTHIBAIOIICIO H3MCHCHHE
npouHocTHBIX cBoiicTB IIKM B pesymbrare BO3ACHCTBUS BIIary, HArpeBa, CTAPCHUS W TCXHOJIOTHH
M3rOTOBIICHUS, MPUBEICHHI B Tabm. 5.1.
5.3.5 PacueTHBIC 3HAYCHMS YIPYTHX XaPAKTEPUCTHK OIMPEACTSIOTCSA M3 CICAYIOMNX COOTHOIIESHIIA:

Epi=nE;, Gy =nGy,

rae E,;, G,; — pacueTHble MOJ/IM HOPMATbHOM YIPYrOCTH U CJIBUTa COOTBETCTBEHHO;
E;, G — pacueTHble MOJy/IM HOPMATLHOM YIIPyrocTH U CJIBMra MaTepuaja B MCXOJHOM COCTosHMH (i, /=1, 2, 3).
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3HaucHus kosdduuueHTa 7 pUBeAcHH! B Taba. 5.1,

Tabnuma 5.1
3HaueHus Ko>PPHIMEHTOB & M 1 P oIpeie/IeHHH OITACHBIX HANPKEHHI H PacyeTHBIX 3HAYEHHI YIIPYIHX XapaKTepHCTHI
Ces13p KopIyca k n
Hactun BepxHel naayObl (B OTKPBHITOH 9acTH) 0,55 0,80
TanyOHbrit cTpuHTEp
ITay6HbIH HaGOP 0,70 0,90
IpomerxyTouHbIe MATyOBI, MIAThOPMBI 0,70 0,90
IMomepeunslie BoJoHeTIpOHHUIaeMbIe ITepeCOPKI 0,70 0,90
Croliku mepeGopox 0,70 0,90
O6muBKka GopTa BbIIe BaTepIHHHH 0,65 0,85
IMupecTtpex
O6muBKka GopTa HIDKe BaTepJIMHAU 0,60 0,80
OOLIMBKA JHUIA
TopuzoHTANBLHBIH KHIIb
BoproBoii u aHUmeBoH Habop 0,65 0,85

5.3.6 Ilpuseacunpiec B Tabn. 5.1 3HaueHHMA KOIPGUIMEHTOB k£ U # OTHOCATCS K OXHOCIOWHBIM H
HECYIINM CIIOSIM TPEXCIOMHBIX KOHCTPYKIHMH, a Taioke K Oankam Habopa, BbimonaHeHHBIM u3 [TKM ¢
MPUMECHECHHEM TEXHOMOTUH 3akpeiToro (opmoBanug. Jas 3amoNHUTENS TPEXCAOHHBIX KOHCTPYKIHMHA H
6anok I1-o6pa3noro npoduns 3HaveHUS k03QPHUITHECHTOB £k 1 1 JOMKHBI OBITH yMeHbIeHH Ha 0,05.

B ciygae mpuveHeHUs 11 H3rOTOBICHUS KOPIYCHBIX KOHCTPYKUHH H HX OTIENBHBIX SJICMCHTOB METOAA
KOHTAKTHOTO (popMoBaHms ko3(duimeHT £ nomkeH 6biTh yMeHbieH Ha 0,1, a kooddumment » — na 0,05,

5.3.7 BennumHBI JOIYCKacMBIX HANMpsDKCHUH HA3HAYAIOTCH KAK HEKOTOpas dYacTh OMACHBIX
HANpsDKEHUH, BENWYMHA KOTOPOH OMPEAENICTCS HCXOAS M3 HEOOXOMUMBIX 3aracoB MPOYHOCTH:

JUT. HOPMATbHBIX HANpPsDKECHHI 0,7~k,07; (i=1, 2);

A7 KacaTeNMbHBIX HANpPsDKeHHH o,;=k.oy; (i, j=1, 2, 3, i #)).

Bemuuuner k03¢ puLHEHTOB £, k. B 3aBHCHMOCTH OT XapakTepa ACHCTBYIOIIHX HA KOPITYC BHELIHMX
HArpy3oK IpUBEICHBI B Ta0. 5.2.

Ta6aunma 5.2
3Havenna kodpramentoB k, U k. NpH onpe/e/ieHNM JOIMYCKAEMBIX HANPTKEHHI
BHelHHe Harpysku ko k.
JInuTenbHbIE, CTATHYECKHE MEPEMEHHBIE HArPy3KH 0,6 0,5
CryudaliHble, aBapHiHbIe Harpy3kH 0,8 0,7
Harpyzku ot Beca oGopynoBaHua 0,6 0,6

5.3.8 Hopmuposanue aedopmaruii NPOHU3BOAUTCA HCXOAS W3 YCIOBHS, OTPAHHYMBAOLIETO PaboTy
CBA3M B JHMHEHHOH 0OMacTH, a TaKkKEe HCXOAd H3 TPEOOBAaHWI K €C JKCCTKOCTH, OOYCIOBICHHBIX
HAJEKHOCTBIO PabOTHI CYAOBOTO ODOPYMOBAHUSA U CHCTEM.

IMpn Bbeuncnenun aedopmaimii CBsA3eH OHH BBOAATCS B PACYCT CO CBOMMH PAcUYCTHBIMH YIPYTHMH
XapaKTEpPUCTHKAMH, OMNPCIACICHHBIMUA B COOTBEeTCTBHH ¢ 5.3.5. Ilpu 3TOM HOMKHA YUMTHIBATHCS
COCTABJLIIOLIAA, CBA3AHHAS C HONMCPEYHBIM ¢ABUTOM (CM. 5.1.4).

5.3.9 Nonyckaembie nporHOBI CBA3CH KOPITYCHBIX KOHCTPYKLIMH OMPEACIAIOTCA Mo GopMyne

[wl =Ky "1,

rae /, — pacueTHblif mponeT Oajku (HAaMMEHbINAA CTOPOHA OMNOPHOTO KOHTYpa IUIACTHHBI, JJIHHA KOPIYCa CYAHA MEX,
P
HEPIEHAHKYIAPaMH).
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3unaucHus kodddurmenra k,, TPUHUMAIOTCS PABHBIMH:

JUTSL TUTACTHH OOIMMBKY KOpITyca (HacTWiIoB mainy6) — k., = 80;

JUTSL TIPOJOJIBHBIX Oanok Habopa (CTPUHIepOB, KapauHIcoB) — k,, = 100;

Jutst oriepedHsIx 6anok (¢aopos, WHaHroyTos, OuMcos) — k,, = 80;

UL KopIryca cyaHa B uesiom — k,, =300.

Jns cBs3eit KOHCTPYKLHI KOPITyCa, NOABEPralomuXCs ACHCTBHIO aBAPHHHBIX HAarPy30K, YCTAHOBIICHBI
CIICAYIOLIME HOPMBI MPOTHOOB:

JUTSL TUTACTHH OOIIMBKH kopmyca (IOoJOoTHUILL nepebopok) — k,, = 50,

Uit Galok Habopa, B TOM YHCIC CTOSK mepebopox — k,, =80

JUIL KOpIyca CyaHa B LejioM — k, =250.

5.3.10 Tpu pacueTax CBA3CH KOHCTPYKLHH Ha YCTOHYMBOCTH 3amac Ha3HAYAETCsA MO OTHONICHHWIO K
KPUTHYIECCKHM SHIEPOBBIM yCUIMsAM Wi HanpsokeHuaM. [pu 3ToM Bo BCex Citydasdx 3amac yCTOMYMBOCTH
JIODKeH ObITh He Menee 1,5,

PexomeHngalmy 1Mo Ha3HAUEHHIO 3ar1acoB YCTONUHMBOCTH JUIS OTIEJIBHBIX CBA3CH MPHUBEICHBI HIDKE.

5.4 MPOAOJBHASA MPOYHOCTH KOPIIYCA

5.4.1 PacueT mpoaoabHOI NPOYHOCTH KOPIyca AOJDKEH BKIIKOYATh MPOBEPKY:

TI0 JOIYCKAEeMBIM HOPMAaNbHBIM M KacaTeIbHBIM HAMPIKECHUAM,

II0 JAOIYCKAeMBbIM MPOrHGaM MpPOAONBHBIX CBA3EH H KOpIyca B LIENIOM;

10 00ECTICUCHUIO HEOOXOAUMBIX 3alacOB YCTOHUMBOCTH HPOJONBHBIX CBA3CH.

5.4.2 PacueTHble H3rubaroie MOMEHTHI H NIEPEPE3bIBAIOIINE CHITBI, BBI3bIBAIOIINE MPOTHO U neperud
KOpITyca CyIHA, OIPEACIIIOTCS AT 3aJaHHBIX YCIIOBHIT 9KCIUTyaTallii U PH HanboJiee HeONnarompuATHBIX
clydasx 3arpy3KH CYAHA.

Pacuerneie m3rmbaromme MOMEHTHI M HEPEPE3BIBAIOIME CHIIBI ONPEACIIIIOTCA KaK CyMMa COC-
TaBJLIIOINCH OT m3ruba KopIryca Ha THXO# Boae M., N, W BOJIHOBO#M cocraBsomei M,, N,,:

My=M,, +M,;

Nr=N,, +N,,.

JIn BBICOKOCKOPOCTHBIX CYNOB JOIONHHUTCIBHO K JAHHBIM PACYCTHBIM 3HAYCHHAM OIPCACIACTCS
JIMHAMHAYCCKAs cocTaBissromas M, N, 00yclIoOBICHHAS BOHUKHOBCHHCM THAPOAMHAMHYCCKOTO AaBic-
HUS TIPU yAapax BOJIH.

Bemwauner M,,,, M, Ny, N,,, a taxoke M, u N, onpeaenstorcs B cOOTBeTCTBHH ¢ 4acTrio [ «Kopmycey
Hactosiux [IpaBun m wacteio II «KoHeTpykims u mpounocte kopryca» Ilpasun xnaccubuxampm u
TOCTPOUKH BBICOKOCKOPOCTHBIX CYIOB.

5.4.3 TIpoeepka mpomoSBHON NPOYHOCTH KOPIYyCA JODKHA OBITH TPOBEACHA ST TOMCPCUHBIX
CeUCHHUH, IOABEPIKCHHBIX BO3ACHCTBHIO HanbOonee HeOnaronpusTHeIX (GaKTOPOB, TAKHX KAK MAKCHMAIIBHO
JOIYCTHMBIE HArpy3KH, PacIoOOXKCHHE B PAaHOHAX PE3KOr0 H3MCHEHUS JKECTKOCTH, B T.U. B MECTax
PacHoNOKEHHS GONBITNX BBIPE30B U T.II.

PacueTsl mpoAOIBHOM MPOYHOCTH BBINOTHAOTCA IS MHUJCIS M CCUCHHH, B KOTOPBIX ACHCTBYIOT
MaKCHMATbHEIE NEPEPE3bIBAIOIINEC CHIBL, @ TAkKE B palOHAX PACIONOXKCHHS BBIPE3OB B BEPXHEH
pacueTHOH mamyOe, IMpHHA KOTOpBIX cocTaBiaseT B,>0,2B, rae B — mmpuna nanyObl B paccMaTpH-
BAaCMOM CEUCHHH, a TAKKS B CCUCHHUHM, IIE OKAHIUBACTCS MOIybak/Gax.

5.4.4 Tlpu onpeaencHHMM XapakTCPHUCTHK OSKBHBAJICHTHOIO Opyca A CBS3CH KOpIyca JOJDKHBI
PacCUUTHIBATECS PEAYKLUHMOHHBIC KO3(GhHMLIMEHTH, YYUTHIBAIOIIUE pA3NUYHE B PACUCTHBIX YIIPYTHX
XapakTepucThKax (cM. 5.1.4), a Takike KOHCTPYKTHBHBIE OCOOCHHOCTH ATHX CBSI3CH.

st n-0# CBSI3M BeIMYMHA PEAYKLIMOHHOTO KO3 GULHCHTA ONPEACICT s 10 Ceayomei hopmyrne:

Y, = (Elp)n/(Elp)O:

rae (E1p), — MOAYIb HOPMAJILHON YIIPYrOoCTH n-O# CBSA3M BAO/EL KOpITyca (HampapjieHHe ocd 1);
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(E1,)o — MOZAyIb HOPMAIBLHOH YHNPYTOCTH #-OH CBA3HM BJOJIL KOPIyca, MPHHATOH 32 OCHOBHYIO, MO OTHOIIEHHIO K KOTOpOW
BBLITTOHACTCS. TIPUBEJCHUEC I€OMETPUUYCCKUX I1aPaMETPOB M-OH CBs3M, HAllpUMEp MOLYJIb HOPMAIbHOH YIPYIroCTH
JIHUIIEBOH OCIITHBKY.

5.4.5 TlpomomeHbie Oanku (CTPUHIEpPa, KAPIUHICHL W HCNPECPHIBHBIE IPOJONBHBIC KOMHHICHI)
PaCCYUTHIBAKOTCS MPH OMPEACICHHN SKBUBAJICHTHOTO Opyca NpH CICAYIOIINX YCIOBUAX:

JUTMHA, OATKH MPEBEIIIACT BHICOTY OOPTa HA MHACIE,

KOHIIBI OAJKH OTCTOSAT OT PACcCUUTHIBACMOTO MOIEPEHHOTO CEUCHUS KOPITyCa HA BEIHUMHY HE MCHEC
YeM JIBE TITIALHH.

5.4.6 T1pu onpeaencHNUH 3IEMCHTOB SKBHBAICHTHOTO Opyca INIOIa b IONCPEIHOTO CCUCHHMS MaTyOBbl B
CCUYCHUHM, TAC PACIOIOKEH BBIPE3, LIMPHHA KOTOpOoro cocrasmsiet B,>0,2B (cMm. 5.4.3), nomkHa OBITH
YMCHBINICHA Ha BEIMYHHY IUTOLIATU TONEPEYHOro ceueHus namnyOel B Beipe3e. Ilpu sToM BBIpessL,
PacrofIOKCHHBIC B OJHOM CCUCHHH HA PACCTOSIHUH APYT OT APYra, U3MEPEHHOM MEXIY HX KpPasIMH,
MCHBIIEM 1,5 IMPHHBI HAMMEHBIICTO M3 BRIPE30B, CUUTACTCS KaK OJUH BBHIPE3 IIHPHHOU, PABHOH CYMME
NIMPHUH BCEX BBIPE30B, HAXOISIIUXCS B PACCMATPUBACMOM CCUCHHUH.

B artoM cayuac cpemHHE BCITHYHMHBI PACUCTHHIX HAMpPsUKCHUH B mamybe B palioHE BBIpE3a
ompeaensaioresa o Gopmyne

-~ M
(G 1 l)deck 10 ( Wo)deck \|Jdecka

rae M — BeIWuYMHA M3rHOAIONET0 MOMEHTA, JCHCTBYIOIETO B pacueTHOM ceueHUH, KHM;,
(W) deck — MOMEHT COIIPOTHURIICHHUS aTyObl, BEIYUCICHHBIM ¢ YUSTOM HaJlHUUs BLIPE3a, CM M,
WV feck —PEOYKIMOHHBIN KoddduLueHT nanyObl, onpee/sieMblii B COOTBETCTBUM ¢ 5.4.4.

Ecmu mamxyba (wau gpyras CB3b) UMEET TPEXCIOWHYHO KOHCTPYKLMIO ¢ HECYIIMMH CIOSMH TOJIIH-
HoM 0; (=1, 2) ¥ 3amOAHMTENEM TOMIMUHOMN 2/, TO ¢¢ PCAYKIHOHHBIH KO3 UIECHT ;. ., OTIpEASaIeTCS
o dopmye

Vaeor = (Wi T YWeore) (147),

e Y =2h/(81 1 8y);
Vs Weore — peOYKLHOHHBIE KODOHUIHEHTHI, ONpeleNseMble coracHo 5.4.4, nias HecyIMX CJIOEB M 3aloIHUTENS
COOTBETCTBEHHO.

5.4.7 Tlpu onpeaencHun 3NEMCHTOB SKBHBAJICHTHOTO Opyca B manyde, B KOTOPOil pacmoNioKEH BhIPE3
mupuHOM Gosee 0,28, w3 mioWwaau ¢¢ MONCPSYHOr0 CCUCHH UCKITIOMACTCA YacTh MmaiyOsl BHE BHIPE3a
(cm. puc. 5.1).

5.4.8 B ciyuae ecnm BHIPE3 MOAKPCIUICH MyTEM YBEIMUCHHS TOJMIMHHBI HACTHNIA (HECYIIMX CJIOCB) WIH
MyTEM YCTAHOBKH KOMHMHICA B COOTBETCTBHM C 3.2.5, TO OCTaBIIyIOCH IUIOLAAbL MONEPEYHOTO CEUCHHA
nanyOst (cM. 5.4.6) clieayeT YBEMHYHUTh HA ILIOMAb MOTIEPEYHOTO CCUCHUS CBA3CH, MOAKPETUIAIOIIHX BBIPES.

5.49 Ecnmu mupuHa BHIpE3a B paccMarpuMBacMoM ceueHuH nanyOwl B, <0,2B, To HaiuuHe BHIpE3a
JIONYCKACTCS HE YYUTBHIBATh MPH OMPCIACICHUH 3JIEMEHTOB SKBHUBAJICHTHOTO Opyca.

TMpu 31OM CpeHAS BEMMYMHA PACYCTHBIX HATPSDKECHUI B TATYOC B paifoHE BHIPE3a OTPEACTICTCA B 10 GopMyme

(G ) — M Fdeck \lj
11/deck 10/ deck (F o)deck deck>
1€ W o — MOMEHT COMPOTHBIICHHS NanyGhl B paCCMATPHBAEMOM CEUESHHH, OTpEeisieMblil Ge3 yueTa HATHIHA BhIpe3a, CMM;

F o —TUIOLAL TIONEPEUHOro CeUEHHS MamyOhl, onpeienseMasd 6e3 yueta HATMIUS BhIpesa, eM?
(F'5)dec — TUIOLIAJD MOMEPEUHOrO CEUECHHS MamyObl, ONpeAeiieMas ¢ YUeTOM HATMYHS BhIpe3a, em>.

5.4.10 Hanctpoiika yuuTBIBacTCA HpPU ONPEACICHHH JJICMCHTOB SKBHBAICHTHOrO Opyca, eciu €€
JUTMHA MPEBHIIACT B 4 pa3a u 60J1ce HX BHICOTY W/HIH OHH ONIMPAIOTCS, KAK MUHIMYM, HA TPH MOMICPSIHBIE
nepetopku. [Ipu 3ToM B palioHaxX OKOHYAHMI HAACTPOHKH €€ IPOAOIBHBIC CBS3H AOJDKHBI OMPEASIATECS B
COOTBETCTBHH C puc. 5.2.

PyOxu He JOMKHBI YUUTHIBATHCS MPH OMPCIACICHHH 3JEMCHTOB SKBHBAICHTHOTO Opyca.

5.4.11 Ilposepke NPOYHOCTH HA JCHCTBHE CYMMAapHBIM HOPMANbHBIM HAIPSDKCHHAM JOJDKHBI
MOABEPTaThCs BCE CBA3H, YUACTBYIOLIUE B 00CCIICUYCHHH POAOIBHOMN MPOYHOCTH KOPIYCa H HAXOAAIIHECS
1o/ ACHCTBHEM MECTHOH Harpy3KH.
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30°

‘ 30°

Puc. 5.1 Yuactku nmany0s1 (3amTpuXoBaHbl), KOTOPBIE UCKITIOTAOTCS
M3 PACUETHOrO MONEPEUHOro ceueHus (/ — /) npu onpeaeseHur 31eMEHTOB DKBUBANIGHTHOrO Opyca

A

30° /

Puc. 5.2 VyacTok Ha/ICTpOIKH (3aIITPHXOBAH), KOTOPHIH HCKITIOTAETCA
U3 PacueTHOTO TonepeuHoro ceueHus (I — /) IpH onpeeNeHHH 3JIEMEHTOB SKBUBAJICHTHOTO Opyca:
1/ — HancTpoiika; 2 — KopIyc
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K 5Tum CBA39M IpPeXae BCErO OTHOCATCS CBA3M JHHLIA, JJIS KOTOPBIX MECTHOH Harpy3Koi sBILICTCA
JABIICHHE BOJBI p, BEIMMHUHA KOTOPOTO ONPEACIACTCS MO CleAyomuM hopMyaam:

p=pgH-107>,

rie p — AaBlieHue Bogbl, MIIa;

p=1,025 1/M° — MIOTHOCTL MOPCKON BOJIBI;

g=9.381 e — YCKOpeHHe CBOOOZHOTO NaJICHHS,

H — BpIcoTa BogsHOrO cTonba, onpejeiieMas no dopmyie

H=T+hl2—z M,

rae 7' — ocajika Ha MUIEIE, M,

h — pacueTHas BBICOTa BOJHEI, M (cM. 4.2);

Z — OTCTOSHHE pachanHBaCMOﬁ CBS3H OT OCHOBHOM TIOBCPXHOCTH, M.

5.4.12 Tlposepka NMPOMHOCTH KOpIyca Ha ACHCTBHE KAcaTCNbHBIX HANPSDKCHHM NPOM3BOAMTCA AJA
00muBKY 6OpPTa M MOJOTHHUINA IPOAOIBHBIX MEPeOOPOK Mo creayroweii hopmye:

S
G2 = Lz <[012]=0,80%,

e N, — oM. 5.4.2;
m
s5.= 2%, — cyMMapHasi TOJIIUHa OOIIUBKA GOPTA M MOIOTHHIN IIPOAOIBHBIX HepeOOpOK, PacloNoKeHHBIX 110 OJIHY CTOPOHY OT
""" IMameTpanbHOM MIIOCKOCTH (IPH MX CHMMETPHYHOM PAaCIIONOKEHHHU),
S — daktnyeckuil craTMdeckuil MOMEHT YacTH IUIOMAIM IONEPEYHOrO CEYEHHs KOpIyca OTHOCHTENILHO HEHTpajibHOH OCH,
JIeKAIEH Bbllle (MM HUXKE) TOPU3OHTANLHON IUIOCKOCTH, HA YPOBHE KOTOPOH ONpPEJEAIOTCS KacaTe/IbHbIe HANpPSKEHHUS,
J — MOMEGHT HHEPIIUH PACCUUTHIBAEMOTO MOMEPETHOIO CEICHHS KOPIyca OTHOCHTEILHO HEHTpabHOH OCH.

Ilpu ompeaeneHHM Ss TONIMMHBI CBSI3CH M MX CIIOCB PACCYUTHIBAIOTCS C YYETOM PEAYKLHOHHBIX
k03 dunuenros (cm. 5.4.4). TIpu 3T0M MOAYTH HOpMaNBLHOH ympyroctu F;, 3aMEHAIOTCA HA MOAYIH
capura Gpjo; O NPUHAMACTCS KakK BEIMYMHA HANPKCHUA B CBA3H (WM B HECYIIEM CJIO€ CBA3M),
OTHOCHTEIIBHO KOTOPOH HMPOM3BOAUTCA MPHBEACHHUE.

5.4.13 TIpu pacueTe mpOJONBLHOM MPOYHOCTH KOPMyca JOKHA OMPEASTATHCS €T0 MAKCHMAIbHAS
CTpeiKa nporuda Npu ASHCTBUM pacdeTHBIX YCHIHH (cM. 5.4.2). MakcumanbHbIi nporud, onpeaeieMbii
C YUETOM CABHIa, HE JO/DKEH MPEBHIIIATh JOMYCTUMBIH YPOBEHb, YKa3aHHBIH B 5.3.8.

5.4.14 Ilpu npoBepKe IPOIOIBHON MPOYHOCTH KOPIYCa YCTOHYMBOCTh MPOJONBHBIX CBA3EH JODKHA
YAOBIECTBOPATD CIECIYIOIIUM YCIOBHSM:

BEPTUKATBHBIA KUJIb, CTPUHICPHI, KAPJAHHICHI, MaMyOHbIH CTPHHIEpP W MMPCTPEK HE JOJDKHBI TEPSATH
YCTOMYHBOCTE JO HANPSDKEHME, PAaBHBIX YTPOCHHBIM PAcueTHBIM (C YUETOM CYMMHPOBAHHS HANPSKCHHH)
HUJIN OIIACHBIM, B 3aBHCHMOCTH OT TOIO, UYTO MCHBIIIC,

IUTACTUHBI OOWIMBKM AHHWINA M HACTHNA BEpPXHEH (pacueTHOi) mamxyObl HE JOMKHBI TEPATh
YCTOHYMBOCTD IO HANPSDKCHUEH, PABHBIX YABOCHHBIM PACYETHBIM (C Y4ETOM CYMMHPOBAHHS HANPSIKCHHHH),
WM OIACHBIM, B 3aBHCHMOCTH OT TOTO, YTO MCHBIIE;

IUTACTHHBI OOUIMBKE GOPTa MpPU CABUTE HE JODKHBI TEPATh YCTOMUMBOCTH O HAMPSHKCHHUIH, PABHBIX
VABOCHHBIM PACYETHBIM.

5.5 MECTHASA IMPOYHOCTD KOPIIYCA

5.5.1 OcHoBHBIE KOHCTPYKIMU Kopmyca (AHUIIE, OopTa, namyOsl, nepeGopku, HAACTPOHKA) JOJLKHBI
OBITh paccudTaHbl Ha OEHCTBHC BCEX HATPY30K, BOHHKAIOIMX B JKCIUTYaTALMOHHBIX M ABAPUIHHBIX
YCITOBHSIX 3KCILTYaTALUH,

PacueTHBIC HArpy3KH ONPEICIAIOTCSA COMIACHO TPEGOBaHMAM COOTBETCTBYIOIMX dacTeii mpasun PC,
PErIaMEHTHPYIOIHUX IPOYHOCTh KOPITyca ¥ Ha KOTOpbIE OBUT 0OOpPEH MPOSKT CYAHA.

5.5.2 Tlpu pacueTe mepeKpoITHii, paM, HEPA3PEIHBIX OANOK AOIDKHO YUHTHIBATHCS CIICAYIOCE:

pacueTHasd JTHHA TpojieTa Oanke /,, BXOAAIIEH B COCTaB TCPEKPHITHA HIH PaMbl, NPHHHMACTCS
PaBHOM PACCTOSHUIO MEXIY TOUYKAMH MEPECCYECHHSA C HEHTPAIbHBIMH OCAMH COCEIHHX OAlOK OJHOTO
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HAMpaBJCHU WIH OalOK MIPOTHBOIOIOKHOTO HANPaBIEHUs, €CIH OHM MOTYT PacCMaTPUBATBCSA Kak
omopsl, MO0 PaBHOM PACCTOSHUIO MEXKAY MepebopkaMy, mamyOaMu U T.L.;

NPH pacyeTax CTATHUECKH HEOMPECTUMBIX HEPa3pe3HbIX OalOK HAIKMYKE KHHUI[ B ONIOPHBIX CEUSHHUIX
HC YYIHUTHIBACTCA,

Oanka TMEPEeMEHHOrO MOMEPEIHOTO CCUCHMS PACCUMTHIBACTCS B NEPBOM NPUOIMKCHUM KAk Oaika
MOCTOSHHOTO CEYEHMS, BHICOTA U ILIOIAAb KOTOPOrO paBHA MHUHHMAIbHBIM 3HAUCHUSIM JTUX NApaMeTpOB
MEPBOM GankW, €ClIu B PE3yJbTare 3TOro pacuera TpeOOBaHWSA K IPOYHOCTH W JKECTKOCTH HE
VIOBJICTBOPAIOTCS, TO MPOM3BOAUTCS PacdeT OalKH BO BTOPOM IPUOMIDKEHHH C Y4eTOM (haKTHUSCKOTO
M3MCHCHUS €€ TOMEPSYHOr0 CEUCHH. _

5.5.3 Ilpu pacueTe Oanok NEPEKPHITHE IHUPUHA IPHCOEIMHEHHOTO MOACKA b, OOIIMBKY MM HACTHIA,
MPUICTAIINUX K OaIKaM, ONMPEACIACTCS MO CICAYIOIMUM 3aBUCUMOCTSIM:

JUTS TIPOJIONIBHBIX GajiOK (CTPHHIEPOB, KAPIHHICOB):

1, o7 1o oy (Epp
§ 128, By 07 )

Uit mornepednsix 0anok (¢ropos, 6Gumcos):

1 - F,
1 Lp>bap:3b+1f(_1£)fﬂ_ )
(E2p)p
rae L — pacueTHas JUTHHA TporieTa Oanky, ompeaensieMoil It 6alok B COOTBETCTBHE ¢ 5.5.2;

7, bf— paccTOsIHHE MEX/Ay NPOAOMbHBIMU Oankamu (TIOTiepedHas INMAIWs), COOTBETCTBEHHO, CIIpaBa M CjeBa OT paccyH-
THIBAEMOM OasIKu;
lp—paccTosiHie MesKy TonepedHbIMH Gankamu (IIpoJoJibHAS MITALMs);
B, —mmpuna IT-o6pasHoro npoduiis Gajiku B ocHoBaHHH; ecid Oajka umeeT T-o6pasHbiit npoduis, To B, =0,
(E,)p — pacueTHbII MOZY/Ib HOPMAIBHOH YIPYrocTH (cM. 5.3.5) MPUCOEAMHEHHOTO T0sICKa OOMMBKY (HacTHAa) BAOJb (f=1) u
nomnepex (j =2) kopmyca;
(E,)p»— pacueTHbIH MOZAYIh HOPMAIBHON YIPYTOCTH ¢BOGOAHOTO MOSICKA PACCYUTLIBAEMOI Gasiku.

Ipu onpeaeneHny MPOYHOCTH BEPTHKAIBHOTO KU/ ITHPHHA MPHCOCAMHCHHOTO MOSCKAa NPHHAMACTCS
pPaBHOH MONHOH IOUPHHE TOPH3OHTANBHOTO KHJIA, YMHOKCHHOH HAa PEAYKIMOHHBIN KO3((duumeHT

V= Ep)ip
(Elp)ﬁfv

5.5.4 Tpu pacyerax MPOYHOCTH OANOK JOIDKHO YIUTHIBATHCS OCTAOICHHE MX CTCHOK BBIPE3aMH IS
mpoxoja Ganok Apyroro HampasicHus (M. 3.2.4).

5.5.5 IlpouHocth OOIIMBKH KOpIyCa AODKHA OBITh PAacCUWTAaHA HA JCHCTBHC THAPOCTATHYCCKOTO
JIABJICHHUSL BOJIBI, BEJIMYHMHA KOTOPOTrO ONPEACIIETCS corTacHo TpebosanusaM npasui PC, Ha kotopbie ObLt
000pEH MPOCKT CyAHA.

Pacuyernas Harpy3ka Ha IJIACTHHBI OOIIMBKH CYHTACTCS PAaBHOMEPHO pacmpeaeneHHoi. ITnactunsl
OoOmMBKHM JHHINA HA OIIOPHOM KOHTYpE, OOpPa30BaHHOM CTPHHICPAMH (BEPTHKAJIbHBIM KHICM H
cTpUHIepoM) U (hIIOpaMH, CUMTAIOTCS JKCCTKO 33CTIaHHBIMH.

JUtsa mnacTuH oOmuMBKHM OOpPTa, OHOPHBIA KOHTYP KOTOPHIX OOpa30BaH IIMAHTOYTaMH, MaayOamMu U
CKYJIOBBIM JINCTOM, IPUHUMACTCS JKECTKAs 33/1CJIKA 110 BEPTHKAIbHBIM KPOMKaM IUIACTHHBI H CBOOOXHOC
OIHPAHKC MO €€ TOPU3OHTATBHBIM KPOMKaM. Bemmunna paBHOMEPHO pacmpeaeieHHOH Harpys3KH, KoTopas
JCHCTBYET HA IUIACTHHY OOpTa, MPHUHUMACTCS PABHOM CpEJHEH BEMMUHMHE HHTCHCHBHOCTH HArpy3o0K,
JEHCTBYIOIMX HA YPOBHSX €€ HIDKHEH M BEPXHEH TOPH30HTAIBHBIX KPOMOK.

5.5.6 B HOCOBOI OKOHCUHOCTH OOIIMBKA KOpPIyca OOJDKHA OBITH MpPOBEpEHAa Ha ACHCTBHE
THAPOJMHAMHYECKOTO JABICHHUS TPH yAapax BOJNH, BEIMYHHA KOTOPOTO OMPEAENIETC B COOTBETCTBHH
¢ 2.8.3.2 gactu II «Kopmycy.

5.5.7 TlpononbHas MPOYHOCTh M YCTOMMHUBOCTD JHUILCBHIX MEPEKPHITHI JODKHA OMPEACIATHCS MPH
JEHCTBUM PaBHOMEPHO PacHpeJCICHHOM MONEPEYHOH Harpys3KkH, paBHOH BENHYHHE I'MIPOCTATHYECKOTO
JABICHUA, M YCHWIMH, ACHCTBYIOIMX B IUIOCKOCTH MEPEKPHITHS OT 00uiero w3ruba, U cO CTOPOHBI
OOPTOBBIX MEPEKPHITHIA MO BO3ACHCTBHCM AABICHUS BOIBI.
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IIpu pacuere mpomOIPHON NPOYHOCTH (IOPBI CUUTAIOTCS CBOOOAHO OIEPTHIMH, CTPUHrEpa H
BEPTHKANBHBIM KIIIb — JKECTKO 33JCTAHHBIMKM Ha MONIEPEUHBIX nepedopkax. B cmywac ecmu aawHBI
CMCIXKHBIX OTCCKOB WU BCIHMYHHBI ,IIGI‘/’ICTByIOHII/IX Ha HUX HaArpy3okK 3HaYUTCIbHO OTIUYAKOTCA APYT OT
Jpyra, To K03(hHIUCHT OIOPHOH MAPHI MPOAOABHEIX OaIOK Ha MepeOopKax OMmpeaCSICTCs O CICAY FOIICH
dbopmyne:

t~
E|

(7

éa
L,

+ l\)lr—
NI — |~y )

p—

Tyle p — BEHUMHA Cpe/Hei MHTCHCHBHOCTH TIONEPeYHOM HATPY3KH B JIBYX OTCEKAX, CMEXKHEIX ¢ PACCUHTHIBASMBIM IEPCKpPHITHEM,
_p — MHTEHCHBHOCTb NOIEPEYHOM HArpy3KkH, AelcTBYIOMEH Ha JaHHOE NEPEKphITHE ¢ pacueTHOM JmuHOM L)
L, — cpeaHee 3HaueHWE PACUETHON JJIMHBI JBYX CMEXHBIX OTCEKOB.

5.5.8 JlHuineBoec MHEPEKPBITHE, SBILIIOLIEECS OMOPamMu sl GOPTOBBIX NMEPEKPHITHH U Mepebopok,
JOKHO OBITh IIPOBEPEHO HA ACHCTBYE HAUOOMBLINX HArPy30K, HEPEAAIOMINX OT YKA3aHHBIX KOHCTPYKLMH.
Ilpn 3TOM JOMKHEI OHITE OOECTIEUEHBI CICAYIOIIME 3arachl YCTOHYMBOCTH K, IO OTHOIICHHIO K
JEUCTBYIOIIMM HANPSDKCHUSAM HIIH YCHTHAM:

JUIS IPOROMBHEIX Ganok — k,=2.0;

AT IONepevHeIX Oanok — k,=1,5;

[pu pacderax yCTOHIMBOCTH B MEPBOM MPHOMIDKSHHH OAlIKH HEPEKPHITHS AOMYCKACTCA MPHHAMATD
KaK M307MPOBAHHBLIE C IPHUCOCAMHEHHBIM IOSCKOM, OMPeeIIeMBIM CorlacHo 5.5.3.

Ecnu BrimeykasanHeie TPEOOBaHMA K YCTOHYMBOCTH HE BBINOJHAIOTCA, TO AOMKEH ObITH BBIMIOHEH
pacyeT BCETO MEPEKPHITHSL.

5.5.9 Ilpu mposepke yCTOMYHMBOCTH GajJoOK JHHIIEBOrO MEPEKPHITHA OO0A3aTeIbHO JODKHA OBITH
[POBEPEHA YCTOHYUBOCTh IUIOCKOH opmbr m3ruba ams Ganok T-oOpasHoro mpodwis v MecTHas
yCTOHUNBOCTh CTEHOK Oanmok Il-o6pasnoro mpodwmns. B oboux caydasx xosddumment 3samaca
YCTOHYHBOCTH JOKEH OBITh £,>> 1,5.

5.5.10 Pacuer npodHOCTH GOPTOBOrO MEPEKPHITHSA JODKCH HMPOU3BOAUTHCH HA JCHCTBHE THAPOCTA-
THUECKOTO AABJICHHS, PACMIPECACICHHOTO MO BBICOTE OOPTA IO TPANCLMECBHIHOMY 3aKOHY.

IImaHroyTH paccMaTPHBAIOTCS KAk HEPA3pe3HBIC OANky, CBOOOXHO ONIEPTHIC HA BEPXHEH mamyGe H
CKYJIOBOM JIMCTC. PacucTHas IMHA MITAHTOYTOB ONMPCACISICTCS B COOTBCTCTBHM € 5.5.2.

Ecnu B pesyiabrare pacdera LINAHrOyTOB Kak HEpa3pe3HbIX Oanok ykaszaHHoe TpeGoBaHHE K
A0y CKaCMBIM HAMNPsDKCHUAM HC BBINOJIHACTCS, TO MPOU3BOAUTCA PACUCT I.HHaHI‘OYTHOi/i paMel, B COCTaB
KOTOpOH BxoAAT (rop auMINa, OUMCH BEPXHEH U IMPOMEKYTOYHBIX MATY0, a TAKXKE LIMAHTOYTHI.

5.5.11 PacgeT ycTroMumBOCTH OOPTOBOTO MEPEKPHITHS AOJDKCH MPOMU3BOAMTHCS HA CXKATHE U CABMI.
IMpu srom ko3ddHIHMEHT 3anaca yCTOHIHBOCTH AODKCH OBITh £,2> 1,5 M0 OTHOMIEHHIO K HaHOOMBLINM
YCHIIHSM, TIEPEJABACMBIM HA PACCIMTHIBACMOE MEPEKPHITHE CO CTOPOHBI OMUPAOIHXCA HAa HEro maiyo,
miar)OpM, NONCPCUHBIX MCPCOOPOK H JHHUINCBOTO NCPCKPBITHA.

5.5.12 B HOCOBOI OKOHEYHOCTH INIAHTOYTHI, & TAKXKE AHHUINCBOH HAOOP, AOIDKHBI OBITh PACCUHTAHBI
Ha JEHCTBHE THAPOAMHAMHYCCKUX JABJICHUH IIPH yAapax BOJH.

JlaBneHHe ONpEACISeTCS COMAacHO TPEOOBAaHMAM COOTBETCTBYIOIMX HacTei mpasun PC, permamen-
THPYIOLIKX MPOYHOCTH KOPIyCa U HAa KOTOPHIC OBLIT 0Z00PCH MPOCKT CYAHA.

5.5.13 IlpounocTh BepxHEH mamyObl, a TAKXKC MPOMCIKYTOUHBIX maryd W riardopMm, AOKHA OBITH
MPOBEPEHA HA ACHCTBHC SKCIUTYATALMOHHBIX HArPy30K:

JABJICHHE OT HAKATA BOJH HA BEPXHIOK NAIyOy;

BEC HAXOIIIMXCS HA NATy0ax U mwiaTdopmMax rpy30B ¢ YICTOM HHEPILMOHHBIX CHII, BOBHHKAIOIMX MPH
Ka4Ke Cy/JHa,

Harpy3ska OT Ae#iCTBHS HaKaThIBAOIICH BOABI M PACYCTHBIC 3HAYCHUS WHCPLIMOHHON COCTABIAIOLIEH,
HCXOM U3 aMIUIMTYA U NEPHOAOB OOPTOBOH M KMIICBOM Ka4KH, 33/IlaHHBIX B IMPOCKTHOH JOKYMEHTAIIUH,
OMNpEACIAIOTCA COTIAacHO TPEOOBAaHMSIM COOTBETCTBYIOIMX dacteil mpasmwin PC, peramMeHTHpYOmux
MPOYHOCTh KOPIyCa W Ha KOTOpBIC ObUT 0J00PEH MPOEKT CYAHA.
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5.5.14 VYcroitunBocte many® u miargopm Ao/pkHA OBITH MPOBEPEHA NMPH JACHCTBUH HAHOOIBLIMX
ycunuii or ofmero m3ruba M NepeaaBacMBIX OT ONMMPAIOIMXCA Ha HUX OOPTOBBIX MEPEKPHITHH H
nepeGopokK.

Koa¢ddunuenr 3amaca ycToMauBOCTH NPHHAMACTCA PABHBIM:

k,=2,0 — i KapIHMHTCOE;

k,=1,5 — nna 6umcos.

Banku HaGopa many0 u mmardopMm HOKHBI OOSA3aTEIBHO MPOBEPATHCA HA YCTOHIHUBOCTDH IUIOCKOM
(dopmbl u3ruda U MECTHYIO YCTOMYIHMBOCTH cTeHOK [1-06paszHoro mpodmns (cMm. 5.5.9).

5.5.15 HenpoxuuacMeie nepcOOPKH JOIDKHBL TIPOBEPATHCA HA MPOYHOCTH MPH ACHCTBHH aBAPHITHOTO
HAMOpa BOJbI, BEJIMYMHA KOTOPOrO ONPEJCISETCS COINIACHO TPEGOBAHMAM COOTBETCTBYIOIUMX HacTeil
npasui PC, pernamMeHTHPYIOmMMUX IPOYHOCTh KOPITyCa M Ha KOTOPHIE ObLI 0ZOOPEH MPOCKT CyIHA.

Ha a1y e Harpy3ky JomkHa OBITH MPOBEpPEHA MNPOYHOCTh Hanyé u mnardopM, €ClM OHH
00¢CIIeUHBAIOT HEMPOHUIIACMOCTh OTCEKOB CyJHA MPH HX aBAPHHHOM 3aTOILICHHH.

5.5.16 Bce mepe0opkH, SBISIOLEECS ONOPaMH Ul MATYOHBIX, GOPTOBBIX M JHUIICBBIX MEPEKPBITHIA,
JOJKHEL TIPOBEPATHCS PACUCTOM HA JCHCTBHEC HAMOOMNBINMX HATPY30K MPH CKATHH B ABYX HANPABICHHAX U
caBure B IWockocty nepebopku. Tlpu sTom nomkeH 6bITe 0becneueH 3anac ycroiunsocrn He MeHee k,=1,5.

5.5.17 OtgenpHO J0/DKHA OBITH MPOBEPEHA MECTHAS BHOPALIUA U MPOYHOCTh KOPMOBOM OKOHEYHOCTH,
MOABCPTAOIICHCSA BO3ACIHCTBHIO BUOPALIMOHHBIX HArPY30K.

5.6 MIPOYHOCTb HAACTPOWKH

5.6.1 Ecan HaacTpoiika yuacTByeT B 00meM HM3ruOe KOPIyca, TO €¢ MPOJONIbHBIC CBs3u (OOPTOBBIC
CTEHKH, TATyObl, IPOJOJIbHBIC MEPCOOPKH) PACCUMTHIBAIOTCS HA JCHCTBHC YCHIIMIL, BOSHHKAIOMIMX IPH
o0meM n3rude KOpITyca, X MECTHBIX HArpy30K, OOYCIOBICHHBIX BO3ACHCTBHEM BOJH M HAXOMAIIUXCS B
HAJCTPOHKE 000PYJOBAHMSA, MEXaHH3MOB H IPYTHX IPY30B, a TAKKE SKHIIAXA.

5.6.2 Ycwnms, KOTOPHE BO3HHKAIOT B NPOJONBHBIX CBA3SIX HAIACTPOHKH, ydacteyiomieH B oOmem
H3ru0e, MOTYT OINPEEIAThCS HO cleayommM dopMynam:

U1 OOKOBBEIX CTCHOK H HMPOAOIBHBIX MEPeGopok

Ook .
Tin~ For Ay,
(%

A KapJIAHTCOB

Ook
Te= Ayg,
k Eok k:

e OG,; — HANpsDKCHHE B OCHOBHOM KOpIyce Ha YpOBHE BepxHel namyGbl;
E_; — Moaynb (WM IPHBEJEHHBIH MOAYJIb) HOPMaJIbHOMH YNIPYroCTH MaTepHa/jla OCHOBHOIO KOpIIyca;
Aj;; — TIPUBEJICHHAs 0CEBas )KECTKOCTh IAHE/H YKa3aHHBIX CBA3€H B MPOJOJILHOM HAIlPaBJICHHH,
Ap=2A; — UpHBEIcHHAs OCEBAs KECTKOCTh KAPIIMHICA ¢ MPHCOCAHHCHHBIM MOSICKOM (eM. 5.5.3).

5.6.3 BenumunHa Harpy3kd Ha CTCHKH HAACTPOHKH OMPEICTAIOTCA B COOTBSTCTBHHU C TPCOOBAHMAMH
npaswi PC, Ha xoTopeie Gbin 0A00PEH MPOEKT CyHA.

ITpoYHOCTs CTCHOK HAACTPOCK BTOPOTO spyca IO/DKHA OBITh MpOBEpEeHA Ha ACHCTBHE HArpys3ok,
BEJIMYHHA KOTOPBIX cocTaBsieT 50 % OT Harpy30k, ASHCTBYIOIIMX HA COOTBETCTBYIOIIME CTCHKH MEPBOTO
spyca.

5.6.4 B Mccrax yCTAaHOBKHM HA CBSI3H HAACTPOiIikH (mamyObl, mepcOOpPKH M T.I.) 0OOpYZOBaHHA ITH
CBS3H JOTOIHUTCIBHO PACCUMTHIBAIOTCS HA JCHCTBHE JIOKAIBHBIX HIM COCPEIOTOYCHHBIX HArpy3oKk,
BEJIMYHHA KOTOPHIX onpeiesiercs no Ghopmye

PY =ki'M,

rae M — Bec YCTaHORICHHOTO 00OPYAOBaHHMS,
KM Kos(dUIEEHT MHAMHHOCTH, KOTOPI JOIDKeH GhITh He MeHee kY 32 W yTouHseTes W3 IPOSKTHOM JOKYMCHTALIMM HA CYIHE.
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5.6.5 Tlpun pacdere mpodHOCTH CBsi3cH HaacTpoiiku (pyOkm) mns miuactuH M Oanok Habopa
k03 GULHEHTH £, k. IS ONPCACICHHUS JOIYCKACMBIX HANPSDKCHHUH (CM. 5.3.7) NPHHUMAIOTCS PABHBIMH
k,=0,7, k.=0,8 He3aBUCHMO OT Xapakrepa ACHCTBYIOIICH HATPY3KH.

B cBa3ax HaacTpoiiky, y9acTBYIOIICH B 00meM H3rnOe, HAMPSDKCHHS OT M3ruba Kopmyca U ACHCTBHS
MECTHBIX Harpy30K JOJDKHBI CYMMHPOBATHCSL.

5.6.6 Ilpu mpoBepke yCTOWMHMBOCTH CBA3CH HAACTPOMKH (PyOKH) AOMKEH OBITh OOECIeueH 3amac
YCTOHYHBOCTH HE MeHee k;, > 1.,5.

5.6.7 OrnenbHO MODKHA OBITH MPOBEPEHA MPOYHOCTh COCAUHCHHS GOPTOBBIX CTCHOK HAACTPOHKH C
KOpITyCOM B paiioHax €c OKOHYAHWH HA ACHCTBHC HANPSDKCHWH NMPH CABHTE W OTphIBE. B 3TOM chydae
koa¢uLmeHTH £, k. AOIKHBI PUHAMATHCS paBHBIME k,=k,.=0,6.

5.6.8 Tlaneim creHOK, nanyd 1 nepeOOPOK HANCTPOMKH PACCUMTHIBAIOTCA KAK CBOOOXHO ONEPTHIC HITH/H
JKECTKO 33JCIAHHBIC HA OMOPHOM KOHTYpe. OMOpHBIA KOHTYP AJs TIACTHH OGOKOBBIX, JIOOOBOM M 3amHEMH
CTEHOK CO3JacTCSl TOPH3OHTAIBHBIMH CBS3SMH, K KOTOPBHIM OTHOCATCS BEpXHAA mamyba Kopmyca,
MPOMEXKYTOUHBIC TAITYObl HAJCTPOUKH M €€ KPBIA, W BEPTHKAILHBIMH CBA3IMH — MepeGopKaMHu H
HIMaHroyTamu (croiikamm). JInd mmacTHH many0 OHOPHBIMH CBS3SMH SABJIIIOTCA CTCHKH, MepeOOpKH,
GHMCHI U KAPJIMHICHI.

IMnacTuabl OOKOBBIX, JTOOOBOM M 3aJHEH CTCHOK, a TAKXKE MAMy0 M KPBILIH, CUUTAIOTCH JKECTKO
3aJ€NaHHBIMH TI0 BCEM YETHIPEM KPOMKAM, 32 MCKJIIOYCHHEM IUIACTHH CTEHOK M KPBIIIH, COCAMHEHHBIX
Mexay coOOH 1o OAHOU U3 KPOMOK. B 9THX MnacTHHaX KPOMKH, OIMPAIOLIMECS JPYT Ha APYTa, CUHTAIOTCA
cBOOOZHO ONEPTHIMH, A OCTAIBHBIC KPOMKH — KECTKO 3aJCTaHHBIMH.

5.6.9 B mecrax ycraHOBKM Ha mnanybe oOOpyJOBaHHS IUIaCTHHA NalnyObl PacCUMTHIBACTCA Kak
¢BOOOIHO OmepTast MO BCEM YESTHIPEM KPOMKaM, TPH ACHCTBHHA MECTHOM HIIH COCPEIOTOUCHHOH HATPY3KH,
BEJIMYMHA KOTOPOH OmpenenseTcss B cOOTBEeTCTBHH ¢ 5.6.4. OmpeneneHHble HANMPsDKEHHA B 3JIEMEHTAax
MIACTUHBI CYMMHPYIOTCA ¢ HAMPsDKCHUAMH B 3THX JKE 3JEMEHTaX MPH ACHCTBHH paBHOMEPHOH HArpy3KH.

5.6.10 banku HaGopa (IImaHroyThl, GUMCHI, KQpIMHIChl H CTOMKH) JOJKHBI OBITh PacCUUTaHbl HA
MIPOYHOCTD U XKECTKOCTh MPU JCUCTBHUH HArpy30K, YKa3aHHBIX B 5.6.3 u 5.6.4.

Ecnu mmaHroyTel w1 OMMCHI JIe)kaT B OAHOM ILIOCKOCTH H OOpa3yroT pamMy WIIHM TIOJypaMmy, TO TaKHC
GaNKy PacCUUTHIBAIOTCS KAK BJIEMEHTHI PAMbl C HEIOJBIKHBIMH W/WIIH MOABIKHBIMHA y3JIaMH.

B npoTuBHOM ciy4ac MIMaHroyTel M OWMCEHI, & TAKKC KAPIHHICHI M CTOMKH, PACCUMTHIBAIOTCS KaK
OXHOIPOJIETHEIC (WM MHOTOIPOJICTHEIC) OAIKH € JKSCTKO 33JCIAHHBIMH WIH CBOOOJHO ONCPTHIMH
KoHIaMu. B nociennem ciyuac Oaika OKaHUMBACTCS, HE MEPEXOAS B CBOCH ITOCKOCTH B APYTYIO CBS3b,
HaIpUMep, B MEPEeOOPKY.

Omnopamu sABIISIOTCS:

JUTS IITIAHTOYTOB M CTOCK JIOOOBOM M 33AHCH CTCHOK — HAXyObl U KPHIIIA,

I OMMCOB — 0OpTa, MPOAOJIBHEIC MCPCOOPKH, MHILICPCHL;

JUISL KQPITMHTCOB — JIOOOBAsI M 3aHSSI CTCHKH, TIOTICPECIHBIC TICPSOOPKH, MHUICPCHI.

5.6.11 Ilpu ompeencHUN reOMETPUICCKHUX U MKECTKOCTHBIX XAPAKTEPHUCTHK Oanku Hadopa MIHPHHA
MPUCOCIMHCHHOTO MOSICKA [UIACTHHBI NPHHUMACTCS (B 3aBUCUMOCTH OT TOTO, UTO MCHBINC) paBHOU 1/6/;
unu 7H, ecnu mnacTHHA MMEET TPEXCIOHHYIO CTPYKTYPY (rae /; — pacueTHas mnawHa nponera, H —
CyMMapHasl TOJIIIHHA TPCXCAOHHON ILIACTHHBI).

PacuetHas aimHA mponeTa /; TMPHHEMACTCA PAaBHOH PACCTOSHHIO MEXAY TOYKAMH IICPCCCUCHUS
HEHTPaTbHOH OCH PACCUMTHIBACMON GalKé ¢ IVIOCKOCTAMH, MPOXOIAIIAMHE 4Yepe3 HEHTPAIbHBIC OCH OAToK,
WM CO CPSIHHHBIMU MOBEPXHOCTAMU IAHENICH CBsI3eit (OopTa, mepeGopoK H T.II.), KOTOPhIC OHA IIEPECCKAacT.

5.6.12 Ilpu pacuere Gamok HaOOpa MEPEMEHHOCTh CCUCHHA B pAMOHE OMNOPHBIX 3aKPCILICHHE,
BBI3BAHHAs YCTAHOBKOW KHHI[ WM WM3MCHEHHEM BBICOTBI MPOQHISL B MECTC CTHIKOBKH Oanku ¢
NEPECEKAOIICHCS CBA3BIO, HE YUUTBIBACTCS. Takoke HE YUUTHIBACTCS KPUBH3HA 0AOK, €CIIM €€ BEIUYMHA
He npesbimaet 20 %.

5.6.13 TpexcioifHbIe IIACTHHBI CTEHOK, Naiy0, nepebOpoK H T.J., a TAKKe UX HabOp, JOLKHBI OBITh
MPOBCPCHBI HA OOIIYIO ¥ MECTHYIO YCTOHYMBOCTE TP HAMOO0/ICE HEOIArONMPUATHOM COUCTAHUN HATPY30K,
JercTByromux Ha HUX. Ilpu 3ToM moj MecTHOI motepeil yCTOHYMBOCTH IIOHUMACTCS:

B TPEXCJIOHHBIX IUIACTHHAX — MOTEPS YCTONYMBOCTH HECYLIUX CIOCB,
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B Daskax — MOTepPsl YCTOMIHBOCTH CT€HOK A I1-06pa3Horo mpodmist (mnockoi gopmsl uaruba amst
T-00pa3sHbIx 6AIOK).

Kosddumment 3anmaca MecTHOH yCTOMYHBOCTH JODKEH OBITH HE MeHee £, 1,5 Mo OTHOIICHHIO K
PacyETHBIM HANPSDKCHHAM, ACHCTBYIOLIMM COOTBETCTBEHHO B HECYIIMX CIOSX M CcTeHKax [1-oGpasnoro
mpodus.

5.6.14 TInacTuHbel OOKOBBIX CTEHOK HAACTPOMKH, a TaKKe NPOJOJBHBIX IEPEOOPOK TODKHBI OBITH
MPOBEPEHBI HA YCTOMYMBOCTD IPH COBMECTHOM ACHCTBHM HAMOONBINMX IO BEIMYHHE HAMPSUKCHHHA OT
00wmero u3ruda U yCuni, BRI3BAHHBIX JCHCTBUEM HATPY30K Ha BHIICCTOSMINEG KOHCTPYKIHH, HX BECOM,
a TaKKe BECOM YCTAHOBJICHHOrO Ha Hux obopyzoeanms. Koadduumenr samaca oOmeil ycTOMUHBOCTH
JoJKeH ObITh £, 2> 1.7.

5.6.15 IllmaHroyThl ¥ CTOHMKH HOCOBOH M KOPMOBOM CTEHOK IPOBEPSIOTCS HA YCTOMYMHUBOCTD IPHU
JefcTBur ykazaHHBIX B 5.6.14 ycunuit. KoaddupeHT 3amaca Ha o0LIyr0 yCTOHYHBOCTD INIIAHTOYTOB M
CTOEK JO/KEH OBbITh He MeHee &, =>2,0.

5.6.16 IlnactuHbl maayd JOMKHBI MPOBEPSTHCS HA YCTOMYMBOCTD IPH COBMECTHOM JEHCTBHUHU
HauOOMBINMX MO BENHYMHE HampspkeHW oT oOmero marmba (cMm. 5.6.1 m 5.6.2) um HampsDKeHWH,
BBI3BAHHBIX ONHUPAHHEM HA HHX IMCPCKPHITHH OOkoBhIX cTeHOK. Kosdduument 3zamaca obuweit
YCTOHYHMBOCTH IUIACTHH MATy0, a TAKKS KPBIIIHU JO/DKECH OBITh HE MeHee k> 1.5.

5.6.17 buvce many6 ¥ KPHIIIK JOJGKHBEI TIPOBEPATHCS HA YCTOMIMBOCTD IPU JSHCTBHH HaHOONBINUX
MO BETUYKMHE YCUITUM, MEPEIABACMBIX OT OIHPAIOLIUXCS Ha HUX OOPTOB, a KAPAUHICH — IPU ACHCTBUH
HanpsokeHME oT obmero maruba. Kosdduuuenr 3amaca obmeit ycroifuneoctr Ganox Habopa many0d u
KPHIIIK JO/DKEH OBITh HE MeHee k, > 1,7.

5.6.18 YcTOMUYMBOCTD MOICPEUHBIX IICPCOOPOK, a TAKKE HOCOBOM M KOPMOBOI CTCHOK, TO/KHA OBITH
MPOBEPEHA TPH ACHCTBUM HauOOIBLIMX IO BEIMYHMHE YCHIMH, NEPEJABAEMBIX OT OMUPAOLIMXCI HA HUX
MEPEKPHITHIT GOKOBBIX CTCHOK M BBHIIIECTOSIIMX KOHCTpYKimH. Kosdduument samaca oGuieii ycroi-
YHUBOCTH JODKCH OBITH HE MeHee k,=>2,0.

5.6.19 TIpOYHOCTS M YCTOMYMBOCTD MHLICPCOB JOKHBI POBEPATHCA MPH JSHCTBUM HAHOOMBIIHX 0
BEJIMUUHE YCHIMM, IEPEJaBaeMbIX OT BBINIECTOSIMMX KOHCTpyKumi. Kosdduimenr szamaca obGmeit
YCTOMMHBOCTH JOKCH OBITh Tak:Ke He MeHee k,>2,0.
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1IPUJIOJKEHHE 1

MPOYHOCTh U YCTOMUHABOCTH BAJIOK H INIACTUH KOPITY CHBIX
KOHCTPYKIAI

(PexoMeHnmaImm 1o pacyeram)

1 HATPSTAKEHHO-JE®OPMHUPOBAHHOE COCTOSIHUE BAJIOK

1.1 Pacuer XeCTKOCTHBIX XapaKTepPHCTHK MPOWU3BOAMTCS WA Oanmok Habopa, MpOQUIb KOTOPHIX
nokasaH Ha puc. 1. PexoMeHayeMslii mprcoenMHEHHBIH MOACOK OOIMBKE Kopiyca (HacTuna maimyo,
IIOJIOTHUINIA T1ePeDOPOK) NMEET TPEXCIIOIHYI0 CTPYKTYPY CO CIUIOLIHBIM HIIH KOHCTPYKTHBHO-OPTOTPOI-
HbIM 3alOJHUTENEM C [PUBEJACHHLIMU yNpyrumu xapakrepuctukamu. l[lop Gankoil cpenHui cioii
TPEXCIOHHOIO MPUCOEAUHEHHOIO MOSICKA HMEET YCUIICHUE B BIJIC 3allOJIHUTENS IOBBILICHHON IIOTHOCTH.

e

2/ i/ ! b2 e f o; 0Ch CpasHeHUs!
1

Blong

Puc. 1 Pacuernas cxema Ganxu IT-06pasHoro (TpamenueBHAHOTO) TPODHII:
1, 4 — necywue ciou; 2 — 3aN0JHUTE/b CPEAHErO €105, 3 — YCUIEHHE B BUIE 3aNOJHMTE/s [OBBILUESHHOMN [IIOTHOCTH;
5  ¢manem; 6  creHxa fanku; 7  cepHeuHMK Oanku; &  CBOOOXHBIN MOSCOK

[IpuBeseHHbIE TeOMETPUYECKHE TTapaMeTPhl IONEPEYHOr0 ceueHHUs NPOQHIs, a HMEHHO CTaTHYECKHIl
MOMEHT U MOMEHT WHEPLUU OTHOCHTE/ILHO OCH CPABHEHUS OIPE/IE/seTces N0 Gopmyaam, NpUBEACHHbIM
B Tabm. 1.

U3rubuas sxecrkocTh Ganku I1-o6pasHoro npoduns oTHocuTenbHO coOcTBeHHOH ocu O, onpefe-
JseTes Mo crenytomeil Gopmyse:

8 2 2 3 PR
Dy~ Z (hiFzi+i)—e” X Ky,
i—1 i-1
e ¢ — PACCTOSHME MEN(/ly OChEO CDAaBHEHHs H OCHIO ), ONpeAesiemoe no hopmyse,

8
ZE,'F,'Z;
i1 : (1.1

e:
8
X EiF;
i—1

E,, F;, z; — cm. Tabm. 1.
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Tab6auma 1
Onpe/esienyie NMPUBEIEHHLIX TeOMETPUUMECKUX MAPAMETPOB MOIePeUHOro cedeHHs Mpodiuis
i-bI# [Lnomans Monyns OTcTOsIHUE LIEHTpa ITpuBeneHHAsA ITpuBeneHHBIH [IpuBeneHHbLIH MOMEHT HHEPLUH
SIIEMEHT | TIOTIEPEYHOTO | HOPMATBHOM | TSDKECTH BIIEMEHTA OT | IUIOIA/b IoMe- | CTATHYECKHH MOMEHT "
(cM. puc. 1)]  ceuenus YIPYTOCTH OCH CpaBHEHUS Z; PEUHOIO CEUCHHS aeMeHTa £ z; nepeﬁocglon C°6CTVB§H‘
saeMeHTta F; | paemenTta E; sneMeHTa EF; EFizi HBbIH 7
1 81B/ong ERP 61/2 81B1ongE” % 83BongoA" % S?BlongElsl) —
2 2h(BIong - bzore) Ecore 61 +h 2h(-Blong_ b)c}om)Ecom 2h(B long ™ bgore) 2h(B long ™ bgo;z) -
Ecore(sl + h) Ecore(al + h)
3 2h'b)c/0re Eg/ore 81 +h 2h'b¥oreEcyore 2h‘b¥oreEcore(61 + h) 2h‘b¥oreEcore X -
X (81 +h)*
4 8Z-Bl’ong E‘EIZ) 81 +2h+ 82/2 EgIZ)SZBlong E§IZ)82BIong X E?)SZBlong X —
X (81 +2h +8,/2) X (81 +2h + 82/2)°
5 twa E, 01 +2h+0,+1,/3 wawa Ewtwax wawa(81 + —
X (8, +2h+8,+1,/3)| +2h+8;,+1,/3)*
6 21, e E, 5 +2h+8,+H,/2 2E,t, He 28,1, He x 2B, 1, He x (8,+ | E 4,02
sin o sin o sin o sin o —_—
X(81+2h+8,+H,/2)| +2h+8,+H./2) 6
7 B, E, 81 +2h+06,+H,/2 EBH, EBH,x EBH(8+2h+ | EBH:
X (8, +2h+8,+H,/2) +8,+H,/2) 12
8 bt E, 01 +2h+06,+H, +1,/2 E,bat, Ebt,(6,+2h+ E, bt (8, +2h + —
+8,+H,+1,/2) + 8, +H, +1,/2)?
8 8 8 )
ZIE,-F,- ,ElEiFiZi _El(Er‘Fizi +i;)
i= i= i=

OceBast xKeCTKOCTh OANKU BBIYUCIIETCS MO (opmye

8
Bu =X Efl;.
i=1

1.2 HopmanbHbie Hamps>KeHHSA, BOSHHMKAIOIIHME B 3JIEMCHTaX Oajiki MPH ACWCTBHH H3rHOAIOIIETO
MomMeHTa M, u oceBoii cunbl 1 onpenensrorcs no dopmyre

of) = E,-(M Zi, I

D Bir

+ .
Bn

(1.2)

Jlis Hambojee XapakTEepPHBIX JJICMCHTOB mpoduis Oanku STH HANPSDKCHHA, ONPEIACIIEMBIE IO

dbopmyne (1.2), paBHbL:
B CBOOOZHOM MOSCKE OaIKu

M T
cﬁ’i’=maxcﬁ’?=En[DI'l Gstt/2—e)+;

B «CEpACYHHKE» mpoduiia

M T
o{P=maxo{P=E, [D—ll1 (z;+HJ/2—e) +B—111] :

B HIDKHCM HCCYLICM CJIO€ MPUCOCAUHCHHOTO MOSCKA OaKu

M T
o =max ofp = i (-20¢ , T1)

Ije z7, zg — cM. Ta0Oi. 1.
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1.3 KacaTenbHbIE HanMpsHXKeHHs, BO3HWKAIOIIHWE B JIeMEHTax Oallky 1ol ASHCTBHEM TIEpEPE3LIBAIOLLIEH
CUNBI N}, OTIPENeNsIoTCs B IByX PACUETHBIX CEUSHUAX:

HA YPOBHE CEPEAMHBI BBHICOTHI IIPOPHIIA

C.
—
z=2z%

B COEMACHUN Gallkyi C TIPUCOSAMHEHHBIM IOSCKOM (CM. puc. 2)

_

-
zZ PN

— .

OCb CPABHEHUS

Puc. 2 PacuerHas cxeMa ompeneicHHs KacaTeNbHbIX HANPSIKCHUN

KacaTebHbIe HanpsHKCHHS B CEYEHWH Z = z° ONPENICTAIOTCS M0 CIEAYIOUMM (hopMynam:

B «CCPJACHHUKEY

G(c) 0
B 21, G G By

B cTeHKax obdopmoBkw Tipodunsa Garku

ow— QO
B 20,GIG 3+ By

rne G° — Momynb CABHra MaTepHana «CepreuHHKay;

Gi% — MONyJs CABHIa MaTepPHANIA CTCHKM B IVIOCKOCTH APMHUPOBAHIL,

COS
sina’

B(z) =B+ 2z —e—2)

Ny -
0= Zi‘f’z.
= Dn ;17

(1.3)

CTaTueCcKiii MOMEHT 4acTH NMOMNEPEYHOro ceueHus npoduis GanKy, PacnoIOKEHHOIO Boille = =z°

(CM puc. 2) onpenensercd mno hopmyne
;lE F,5;=E,F,z,=E,F,2, + E.F.Z.,
line E, Z,, = b, t(zs—e),

-

%[B R 11 (G

F.3,=

F(‘z(7=

H—ef— Y]
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KacarenbHbpie HANPsKCHUS. B CCUCHUU  Z =7 (em. pHC. 2) OnpeensIroTes N0 CleAyomuM dopmynam:
B «CCPACYHHKE) Mpoduiist

¢ _ o )
OB 2, GHIGT+bGhIG +BAZ)’

MO JIMHUHM KOHTAKTa BEPXHEr0o HECYINEro cnod ¢ ¢uiaHuamu 6anku

ols

_ Y
" 2twtby + B GIGh3)

e C{s — MOIysIb MEXCIOMHOIO cABHra (MIaHIA, PABHBIA MOJYIIO MEKCIONHOTO CABUA MATEpHAa CTEHKH,
cos ol
B()= B.+H)——;
()= B H) T
Q — onpegeinsercs no ¢popmyie (1.3), npu sToM

2 EF5 = B P B Fooe B Bl Pl P EP TP 26
EfVF{Pz{P = EfP Biongdi(e —81/2);

Ecore FooreZeore = 2Ecore(Biong — blore)h(e — 22);

Eore Fore ore = 2E2oreborch(e — 23);

EPFP 2P = EfP Biongdole —za);

1.4 TIporuber Ganxu w, u3ruOaromuii MOMEHT M, W mepepessiBaolias cuia N; ONpCACISIOTCS B
3aBHCHUMOCTH OT YCIOBHH €€ Harpy>KeHHi H 3aKpeIUICHHS B ONOPHBIX cedeHIsIX. DopMmynsl 1jis
OIIPEACICHIS MAPAMETPOB I HanOoJIee XapaKTEPHBIX CIIY4aeB, BOSHUKAIOIINX MPH PacuETaxX KOPIYCHBIX
xoHCTpykumit u3 [IKM, onpeaensrorcss Ha OCHOBAHMH OOLUCHHXKCHEPHBIX MOAXOAOB K CTPOHTCIBHOM
MEXaHHUKE Kopabs.
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2 YCTOMYHUBOCTH BAJIOK

2.1 Ipu meticreuu Ha Oamky mpoaonbHBIX (OCEBBIX) CxkuMaromux Hanpsokenuit 1) (77 <0), koTopsic
MOIYT BBI3BaTh €€ MOTEPIO YCTOMYHMBOCTH, KPHTHYCCKOS HAMPDKCHHE OMPCACISACTCS MO CIACAYHOIICH
tdopmyne:

T = Tleu
1buck 1+ Tleu/Kll B

rae Te, — TEOPETHUECKOE HHIIEPOBO HANPSIKEHUE,
Ky, — xectkocTb Ha caBur (cMm. 1.3);

Kn = ZGK;[W"'GCBC)H.

2.2 TeopeTuueckoe SHICPOBO HANPSDKCHHE MOTCPH YCTOMYHMBOCTH OMPEACTACTCS MO CJICAYIOLHM
dopmymam:

It 6aoK CO CBOOOAHO ONMEPTHIMH KOHIIAMH

_mDn .
leu — 12 s

s OallOK € JKECTKO 3aJCIAHHBIMHA KOHLIAMH
_ 4TC4D11 .
Tleu - _IZ_' s

A GanoK, OXMH KOHELl KOTOPHIX 3aJENaH, a BTOPOiil LIAPHUPHO OmepT

_ 2T[4D11
Tleu - —12__ B

rge Dy — oM. 1.1,
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3 HAIIPSDKEHHO-IE®@OPMUPOBAHHOE COCTOSIHUE OJTHOCJIOMHBIX ILJIACTUH
ITPM N3I'UBE

HanpsxeHHo-1eOpMUPOBAHHOE COCTOSHUE OJHOCIOMHBIX TJIACTHH TMpH M3rube onpejessercs Mo
cneayoiuM dopmynam:

W= klgl—b; ;
M, = kzpbz,
M, = kspb®;
M5 = ksph?®,

TAE p — WHTCHCUBHOCTH PACUETHON HATPY3KH;
My — n3ruarommii MOMEHT B TIEHTPE MIACTHHBI B CEUEHNH, MAPAIETEHOM OCH J;
M, — w3rubalonni MOMEHT B LIEHTPE MTACTHHEI B CEUCHNH, MapalieIbHOM OCH X;
M3 — u3rubatoluii MOMEHT B CepeJUHe JNWHHOM CTOPOHb! ONOPHOIO KOHTYpa B CCUEHMU, Apa/LIc/bHOM OCH X;
E; u E; — Monynu HOpMabHOM yNpyrocTd B HampaBieHUM OcHOBbI (Hampasnenue 0°) u yTka (HanpasiaeHue 90°);
t — TOJILMHA MITACTUHbIL.

3HaueHUs KOIQPUIEHTOR k; I H30TPOIHBIX ¥ OPTOTPOITHBIX TUIACTHH C COOTHOIICHUAMH MOIyIeit
VIPYTOCTH B HANpaBlICHUN KOPOTKOM M IIMHHOM CTOPOH IUTACTHUHBI, paBHbIMU 1,0 u 1,5, mpuBeaeHH B
Tabn. 2 v 3 Jyis XKECTKO 38/1eJ1aHHbIX ONOPHBIX KPOMOK U IS MJIACTHH CO CBOOO/IHO ONEPTHIMH KPOMKaMH
COOTBETCTBECHHO.

B ciyuae eciau OOWMBKY WM HACTW/bl BbINOSHEHbl € MapajuieibHO-AMATOHANBHBIMU CXEMaMH
apmupoBaHus [(0°/90°)/(+45°/ —45°)/(0°/90°)/...... /(+45°/—45°)/(0°/90°)], TWIACTUHBI paccMaTpUBAIOTCA
KaK M30TPONHBIE, & B KAYeCTBE pacuUETHBIX YIPYTUX XApaKTEPHCTHK TPUHHMAIOTCS CPCOHMC 3HAYCHHA,
paBHbIC NMOJTYCYMME COOTBETCTBY HOLLIUX XaPaKTEPUCTUK B HANPABJICHHAX OCHOBbI M YTKa NapauICJIbHbIX CIIOCB:

_EtE
Eav* 2 >
v _vitwm
av 2 =

IpuBeaeHHbIE NaHHbIE 1 OPTOTPONHBIX MIACTUH oTHOCATCH K [TKM ¢ napamienbHbIM apMUPOBaHUEM
[(0°/90°)] (E/E>=1,0; E\/G=15) n (E\/E>=1,5; E;/G=6), opueHTpoBaHHbIX HanpasieHueM 1 — (0°) aons
KOPOTKOIi CTOpPOHEL.

HawuGonbline HOpMalbHble HaNPsKeHHUA B IUIACTHHE OTPEAEIIAIOTCS 0 (hopMyIe

Ci;=16M;/b.
¥2) i

V2VII7777 977 27T VI IT7VIIIIIIIIIIIIIIIIINII Y]

7 | 2

7 ’

7

7 7

7 ’

7 b s

L

7 ”

7 Z

/] a I

Ve ot

7 ’
7 1 )
il i i il d -

Puc. 3 Pacuernas cxema 01HOCIOMHBIX MIACTUH
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TaGauia 2
Snauenus kodqduueHToB k; NSl IIACTUH € JKECTKO 3aJeJIAHHBIMH KPOMKAMK
a’b
ki THII TLIACTHHBI
1,0 1,25 1,5 1,75 2,0 2,5 3,0 o0
HzorponHas 0,0138 0,02 0,0241 0,0263 0,0276 0,0278 0,0279 0,0284
ky | Oprorponnas, E,/E, = 1,0 0,0153 0,021 0,0255 0,0275 0,029 0,0307 0,0312 0,032
Oprotponnast, £y/E, = 1,5 0,0168 0,0227 0,0266 0,0283 0,0299 0,0299 0,0309 0,032
Hzorponnast 0,0229 0,0228 0,0201 — — — — —
> | Oprotponnas, E1/E, = 1,0 0,024 0,0235 0,021 — — — — —
Oprotponnast, £1/E, = 1,5 0,0213 0,0196 0,0174 — — — — —
HsotponHas 0,0229 0,0315 0,0368 0,0383 0,0399 0,0404 0,0405 0,0417
ks | Oprotponnas, E/E, = 1,0 0,024 0,033 0,0375 0,0395 0,0408 0,0415 0,0418 0,0425
OpTtotponHas, E\/E, = 1,5 0,0259 0,0344 0,0384 0,04 0,041 0,0415 0,0419 0,0425
HzorponHas 0,0517 0,064 0,0753 0,0814 0,0829 0,083 0,0832 0,0833
ks | Oprotponnas, E,/E, = 1,0 0,054 0,067 0,0783 0,082 0,083 0,0833 0,0838 0,085
Oprotponnast, £y/E, = 1,5 0,058 0,0698 0,0794 0,0825 0,0832 0,0835 0,084 0,085
Ta6numa 3
3naueHns kodqduenTos k; NSt IVIACTHH €O CBOGOIHO ONEPTHIMH KPOMKAMH
a’b
ki THN [JIaCTHHBI
1,0 1,25 1,5 1,75 2,0 2,5 3,0 o0
ki | Mzotpormas 0,0443 0,0656 0,0843 0,099 0,1106 0,1221 0,1336 0,1422
Oprotponnas, £\/E, = 1,5 0,0762 0,1062 0,1225 0,1381 0,1469 0,1542 0,1562 0,1563
k> | U3oTponHas 0,0479 0,0503 0,05 0,0482 0,0464 0,434 0,0404 0,0375
OpTrotponHas, E\/E; = 1,5 0,0493 0,0444 0,0414 0,0292 0,0246 0,0188 0,0134 0,0125
ks | Mzotpormas 0,0479 0,0659 0,0812 0,0928 0,1017 0,1101 0,1185 0,125
Oprotponnas, £\/E, = 1,5 0,0661 0,0876 0,1069 0,1135 0,1201 0,126 0,13 0,133
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4 YCTOMYUBOCTH OAHOCJIOMHBIX ILIACTHH ITPH CIKATHHA

4.1 Kpurnueckoe nanpspkenue A ITKM ¢ mapamensHoit crpykrypod apmmposanust [(0°/90°)]
onpexaemsieTcs no Gopmyne
Sbuck — EBUD),

e E; — MoAynb yOPYrocTH B HAlpaB/ICHHH CHKaTHUS,
B —x03¢duLneHT, 3aBUCAIHUNA OT COOTHOINECHHS CTOPOH IUIACTHH:

(mfy+21, + 22 (1 —vyp)] + 22 (yimy?
El El 2
B= n,
12(1 — V1V2)

e Y= a/b — COOTHOIICHHE CTOPOH TUIACTHHEI,
M — YHCIIO MONYBOJH MPH MOTEPE YCTOHIHBOCTH;
t — TOJINHMHA [UIACTHHBI.

4.2 TIKM ¢ mapajuiensHO-qHaroHaNbHeIME cxeMamu apmuposanus [(0°/90°)/(+45°/—45°)/(0°/90°)/
..... /(+45°/—45°)/(0°/90°)].

Ilpu pacucre mnacTuH koHeuHOM >xkecTkocTH u3 IIKM mapamicnbHO-AHATOHANBHOM CXEMBI
APMUPOBAHMS AOIMYCKACTCA MPUMEHEHHEC METOJUKH PAcdeTa COOTBCTCTBYIOIMMX H3OTPOIHBIX IUIACTHH.
ITpu 5TOM cpeanue 3HaAYESHUS MOAY/I HOPMAIILHOM ynIpyrocTH U koaddunmenra [lyaccona onpeaensorcs
mo caeayomuM GhopMyIaMm:;

_EtE,
EﬂV 2 b
vy tv
Vav = 12 2

rae £y u E; — MOJynu HOpMaJIbHOM YIPYTOCTH B HalpaBlIEHHH OCHOBBI (HampaeieHue 0°) u yTka (manpabienue 90°);
V1 U v, — KoadunmenTsl Ilyaccona B HanmpaBiicHHH OCHOBHI (HanpabieHue 0°) u yTka (Hanparinenne 90°),

Opuck = EavB(t/b)2~

3uadenus kodddunmenra B pa 0,4 <y < 3,0 npuseaeHs B Tabn. 4 u Ha puc. 4 — 6.
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Ta6numa 4
3Hauenns xkoddduimenTa B B 3aBHCHMOCTH OT COOTHOIIEHMSI CTOPOH ILIACTHHBI
EY m 1 1 1 1 1 1 2 2 2 2 2 3 3 3
ol Y| 04 0,6 0,8 1 1,2 1,4 1,6 1,8 2 2,2 2,4 2,6 2,8 3
Gis
5 6,57 3,99 3,44 3,57 4,06 4,78 3,44 3,45 3,57 3,78 4,06 3,43 3,48 3,57
15 8,5 6,96 4,38 3,82 3,96 4,44 5,16 3,82 3,83 3,96 4,16 4,44 3,82 3,86 3,96
12 7,34 4,76 4,21 4,34 4,82 5,54 4,21 4,22 4,34 4,55 4,82 4,20 4,25 4,34
5 6,44 3,86 3,30 3,44 3,92 4,64 3,30 3,31 3,44 3,64 3,92 3,30 3,34 3,44
20 8.5 6,73 4,14 3,59 3,72 4,21 4,93 3,59 3,60 3,72 3,93 4,21 3,58 3,63 3,72
12 7,01 4,43 3,88 4,01 4,49 5,21 3,88 3,89 4,01 4,22 4,49 3,87 3,92 4,01
5 6,36 3,77 3,22 3,35 3,84 4,56 3,22 3,23 3,35 3,56 3,84 3,21 3,26 3,35
25 8,5 6,59 4,00 3,45 3,58 4,07 4,79 3,45 3,46 3,58 3,79 4,07 3,44 3,49 3,58
12 6,82 4,23 3,68 3,81 4,30 5,02 3,68 3,69 3,81 4,02 4,30 3,67 3,72 3,81
5 6,30 3,72 3,17 3,30 3,78 4,50 3,17 3,18 3,30 3,51 3,78 3,16 3,21 3,30
30 8,5 6,49 3,91 3,36 3,49 3,97 4,69 3,36 3,37 3,49 3,70 3,97 3,35 3,40 3,49
12 6,68 4,10 3,55 3,68 4,17 4,89 3,55 3,56 3,68 3,89 4,17 3,54 3,59 3,68
5 6,26 3,68 3,13 3,26 3,74 4,46 3,13 3,14 3,26 3,47 3,74 3,12 3,17 3,26
35 8,5 6,43 3,84 3,29 3,43 391 4,63 3,29 3,30 3,43 3,63 3,91 3,29 3,33 3,43
12 6,59 4,01 3,46 3,59 4,07 4,79 3,46 3,47 3,59 3,80 4,07 3,45 3,50 3,59
5 6,23 3,65 3,10 3,23 3,71 4,43 3,10 3,11 3,23 3,44 3,71 3,09 3,14 3,23
40 8,5 6,38 3,79 3,24 3,38 3,86 4,58 3,24 3,25 3,38 3,58 3,86 3,24 3,28 3,38
12 6,52 3,94 3,39 3,52 4,00 4,72 3,39 3,40 3,52 3,73 4,00 3,38 3,43 3,52
5 6,19 3,61 3,06 3,19 3,67 4,39 3,06 3,07 3,19 3,40 3,67 3,05 3,10 3,19
50 8.5 6,31 3,72 3,17 3,31 3,79 4,51 3,17 3,18 3,31 3,51 3,79 3,17 3,21 3,31
12 6,42 3,84 3,29 3,42 3,90 4,62 3,29 3,30 3,42 3,63 3,90 3,28 3,33 3,42
5 6,16 3,58 3,03 3,16 3,65 4,37 3,03 3,04 3,16 3,37 3,65 3,02 3,07 3,16
60 8.5 6,26 3,68 3,13 3,26 3,74 4,46 3,13 3,14 3,26 3,47 3,74 3,12 3,17 3,26
12 6,36 3,77 3,22 3,35 3,84 4,56 3,22 3,23 3,35 3,56 3,84 3,21 3,26 3,35




Pue. 4 3uavenny k03pdunuenra g npu

EY =15 rizg

20 r'fla
25 It

60 I'ig

Y



EY =15 I'ita

20 I'fa

25 I'flg

60 I'lly

Bl _
Puc. 5 3uayenyy Kooddunuenty 5 Tpy Gy =

8,5 I'Mla
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EN'=15I'Tla

20 T'Mla

25 I'la

~ 60 I'lla

Puc. 5 3uavenns xo>dummenta B upu Gis = 12 I'Tla
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5 YCTOMYHBOCTH OJHOCJIOMHBIX ILIACTHH IIPH CBUTE

5.1 KacarensHoe kputiteckoe Hanpspkenre ITKM ¢ napamnensHoit cTpyktypoit apmuposanus [(0°/90°)]
onpeaeisiercs no GopMmyie
dmpry>1:

Touek = (Er/y* + 2Es/y* + E)B(/b),

e E3 =Evy; +2(1 —vi»)G,

B 100
384(1—V1V2) 1,395+4(k1 +k2) ’
2 4 2 4
e k= 1+2y24+y4 , _ 1+2y24+v4

8118y A +y71° 2 1+ 1824+ 811"

G E
A=v2+2E1(1 —vivo), Y= alb; l=ﬁ.

IIpumedanue. Hanpasnenue apmupoBanus (0°) — B1ojib CTOPOHBI JUTHHOM a.

3uaueHus xo3bdunmenrta B qus y > | npuseenst B Tabn. 5 u Ha puc. 7;

TaGnuna 5
3HaueHns kosdduimenta B B 3aBHCHMOCTH OT COOTHOLIEHHS CTOPOH ILTACTHHBI IpH v > 1
bl
£ b Y 1 1,2 1.4 1,6 1,8 2 2,2 2.4 2,6 2,8 3
TTa | Gy,, I'Tla
5 1,99 2,39 2,79 3,18 3,58 3,98 4,38 4,78 5,17 5,57 5,97
15 8,5 1,96 2,36 2,75 3,14 3,53 3,93 4,32 4,71 5,10 5,50 5,89
12 1,94 2,33 2,72 3,11 3,49 3,88 4,27 4,66 5,05 5,44 5,82
5 2,00 2,40 2,80 3,20 3,60 4,00 4,40 4,80 5,20 5,60 6,00
20 8,5 1,98 2,37 2,77 3,17 3,56 3,96 4,35 4,75 514 5,54 5,94
12 1,96 2,35 2,74 3,14 3,53 3,92 4,31 4,70 5,10 5,49 5,88
5 2,01 2,41 2,81 3,21 3,61 4,02 4,42 4,82 5,22 5,62 6,02
25 8,5 1,99 2,39 2,78 3,18 3,58 3,98 4,38 4,77 517 5,57 597
12 1,97 2,37 2,76 3,16 3,55 3,94 4,34 4,73 513 5,52 5,92
5 2,01 2,42 2,82 3,22 3,62 4,03 4,43 4,83 5,23 5,64 6,04
30 8,5 2,00 2,40 2,79 3,19 3,59 3,99 4,39 4,79 519 5,59 5,99
12 1,98 2,38 2,77 3,17 3,57 3,96 4,36 4,76 5,15 5,55 5,95
5 2,02 2,42 2,82 3,23 3,63 4,03 4,44 4,84 5,24 5,65 6,05
35 8,5 2,00 2,40 2,80 3,20 3,60 4,00 4,40 4,80 5,20 5,61 6,01
12 1,99 2,39 2,78 3,18 3,58 398 4,38 4,77 5,17 5,57 5,97
5 2,02 2,42 2,83 3,23 3,63 4,04 4,44 4,85 5,25 5,65 6.06
40 8,5 2,01 2,41 2,81 3,21 3,61 4,01 4,41 4,81 5,22 5,62 6,02
12 1,99 2,39 2,79 3,19 3,59 3,99 4,39 4,79 5,18 5,58 5,98
5 2,02 2,43 2,83 3,24 3,64 4,05 4,45 4,85 5,26 5,66 6,07
50 8,5 2,01 2,41 2,82 3,22 3,62 4,02 4,43 4,83 5,23 5,63 6,04
12 2,00 2,40 2,80 3,20 3,60 4,00 4,40 4,81 5,21 5,61 6,01
5 2,03 2,43 2,84 3,24 3,65 4,05 4,46 4,86 5,27 5,67 6,08
60 8,5 2,02 2,42 2,82 3,23 3,63 4,03 4,44 4,84 5,24 5,65 6,05
12 2,01 2,41 2,81 3,21 3,61 4,02 4,42 4,82 5,22 5,62 6,02
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_-..-..._------— -Gt P-4 Ry S

1,5 kN, I'lla
15 20 25 30 35 40 43 30 35 60
-—— e e e - - - Glbzlzs ma R EEEEEEES (}lbz‘:8,5 ma Glb2l=12 ma
Puc. 7 3navenns koadduimenta B B 3aBUCHMOCTH OT COOTHOLIEHHS CTOPOH TIACTHHBI TIpH 7y 3= |
.2 npu y=0.5:
=B(t/b)*
Touck >
! AT o =e~
rae B=0,00952——— . /D—./D*—9,58C,
1 —V|Va
me C=L'ELL N o .
D=482F"F 1 131E"E+0,64F-E+0,101E-E,
L' =L +2L5+ 15
E: 16F,+ 18F5+ 5,06F,;
L= I+ 85+ 1615y
F=16F+50F;+39F,;
Eis=Ev,+ 2(1 —V1V2)(;.
3nauenus koapduumenrta B pns yv=0,5 npusencusl B Ta01. 6 W Ha puc. 8.
Tabnwia 6
3uauenns worfpuunenta B, 'lla, B 3aBUCUMOCTH 0T COOTHOIIEHHUS CTOPOH TuIacTHHBI Tipy ¥ = 0,5
, ;! 15 20 25 30 35 40 50 60
G2
5 347,76 426,46 505,05 583,58 662,07 740,54 897,41 1054,25
8,5 425,38 504,45 583,32 662,06 740,71 819,31 976,39 1133,37
12 502,45 581,89 661,05 740,02 818,87 897,63 1054,96 1212,13
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B, [TTa]
1300

1200 /
1100 _.__,.-

1000 o et

900 -

800 P . T

700 — - —

e -
600 ..-r/’_ -

500 et -

400 =

hi
300 E,
15 20 25 30 35 40 45 50 55 60

________ GE=5TTa +vvvverneeG=85Tlo mmm——GiL=12 TTla

Puc. 8 3nauenns xod>durmenta B, ['Tla, B 3aBUCHMOCTH OT COOTHOINEHMS CTOPOH IUIACTUHBI IIpH Y =0,5
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6 HATIPSIKEHHO-IE®OPMHPOBAHHOE COCTOSTHUE TPEXCJIOMHBIX ILTACTHH
IIPH IIWIMHAPAYECKOM W3T'HBE

B HacTosmeM pasaene npuBeacHB! GOPMYIIBI UISE PACIETA MAKCHMAIBHBIX MPOrHOO0B, MAKCHMAJIBHBIX
HOPMAJIbHBIX HANPSDKEHUH B HECYIIMX CIOAX M MAKCHMAJBHBIX KAaCATCIIbHBIX HANPSHKCHHUI B 3aM0JIHUTEIIC
JUIS TPEXCIAOHHBIX TUIACTHH C H30TPOMHBIM 3aMOJHHUTENIEM KOPIYCHBIX KOHCTPYKIMH cymoB u3 [TKM.
Takke pacCMaTpUBACTCS MOMEPEUHBIH MPOrud IUIACTHH NPH NWIHHAPAYCCKOM H3rHOE € yucToM
pa3nMYHBIX YCJIOBHI KpeImieHHd KpoMok. Bo Bcex ciydasx Harpyska HNPHIIOXKCHA MEPICHIHKYIAPHO K
TJOCKOCTH TUTACTHHBI.

O6o3HaueHHA.

B HacrosiieM paszaene MpUHATH CACAYIOMEC 0003HAUCHUS:

0 — TOMIMHA KOKIOTO HECYIUETO CIIOS, M;

h — TOIOBUHA TOJILIHHBI 3aMOJTHUTENS TPEXCIOHHOM IUIACTHHBI, M,

E;; — mMonynp HOPMaNbHOI YNPyrocTH HECYIMHX CIOCB W3 M30TPOIHOrO Martepuana, [1a;

G, — MOAyNb CABUra HECYIIUX cioes, I1a;

w;; — xoagduuueHt Ilyaccona Hecymux CloEB;

E. ;. — MOmyIb HOPMAJIBHOI YNPYrOCTH H30TPOITHOTO 3amonHuTel, [la;

G pre — MOIYNB CABHIA H30TPONMHOTO 3anonHuTeln, Ila;

Heore — K0d(DdumuenT INyaccoHa M30TPOIHOTO 3aMONHATEILS,

g — PaBHOMEPHO PAcCIPEIc/ICHHAS TONCPEUHAs HArPY3Ka HA ¢auAmIy muiomamy, H/m?;

P — PaBHOMCPHO PACIPEACICHHAS MONCPETHAS HArpy3Ka Ha eAWHHUIY MvHbL, H/Mm;

W — MakcuManbHBIH TPOTHO HECYIIUX CIOCB IUIACTHHBI, M;

Oy, O, — MAKCHMATBHBIC HOPMAIbHBIC HANMPAKCHUA B HECYmUX cnosx, Ila;

Tyz, Tyz — MAKCHMATBHBIE KACATEIBHBIC HANPSKCHHSA B H30TPOTHOM 3amonsuTene, [1a.

Ecnu HecyImue Cl1ou BHITOTHEHBI H3 OJHOTO U TOTO YK M30TPOIHOrO MaTepuaia i HMEIOT OJHHAKOBYIO

TOJIIMHY, TO JOJLKHBI BHITIOMHATHCS CICAYIOMME YCIOBHUS!

1_ 72 _ 1_.2_ _s _
E;=E;=Ep uy=u5i=MWp 81=8=0,
i i
rae i, j=1, 2, 3 — HampapleHUs Oceil cHCTeMBbl KOOPJMHAT,
E{-l, E; — Mozmynu HOpMajbHON YIPYTOCTH HECYIIHUX CIOEB;

Ly, Ky — koadduiments IlyaccoHa HecyIuX CIOEB;
81, 8y — TONMIMMHBI HECYIIUX CIIOEB.

HJ'ISI 3arOJIHUTESI U3 U30TPOITHOIO MaT€pHaiia BBEITIOTHAKOTCA CICAYIOIIUC YCIOBYS:

core _ —
Et' - Ecores Hiy = Heores

rae Ef°® — Monyab HOpMalbHON YIIPYroCTH 3aIlOMHUTEIIS,
Hy — KxoabduimenTs I[TyaccoHa 3amomHUTENS.

@dopMyns, NPHUBEACHHBIE B HACTOSINEM pas3gene, MOTYT HCIONB30BAThCS IPH BHINOJIHCHUH
CIIEAYIOLIMX YCIOBHIA:

2,0-1074< G0 /[E<2,0:107%, 0,1 <8/1 <0,25, %\/1 +(@alh)*<0,1,
e E=Ey/(1 —ud).
(DOpMyJ'IbI MOI‘yT HCIOJB30BATHECA IIPU IIPOBCACHHU PACUCTOB AJId TpeXCHOﬁHbIX IIACTHH C

OPTOTPONHBIMH HECYIIMMH CJIOSMH, €CIIH MX MOZYIH HOPMAITBHOM yIPYTOCTH OTIMYaroTCs HE Oosee
4geM Ha 20 % (OTHOCHTEIPHO GOJBIIETO U3 HHUX), T.€. TPH BHIIOIHEHHH CICAYIOLIETO YCIOBHS:

(1—Eo/E})-100 <20% niput E, > E».
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B »TOM ciayuae B KadecTBE MOAYIS HOPMAIBHOH YHPYIOCTH AJIsl IMPOBEACHHSA PACUCTOB CIACAYET
MPUHMMATh CpeaHEe APUPMETHISCKOS 3HAUCHHC.

Benuunnbl, ucnone3yeMeie B (GopMynax, NMpUBEACHHBIX B TaON. 7, ONPEACIAIOTCS MO CICAYIOLIUM
dopmymam:

E‘II6 — ZEcoreh

E1183 h2
B > Bcore »
1 [T/ 1 l'llzl

Dy = 12(1 _”121) > Dcorechare T)

cored

_Tcchureh n; _T 2Dll - D
k*G—l‘i"g, Y—;\/l/(kﬁ), hlong—h(l+ﬁz ),

Deored s o+ Bh+5y 4D, T Ll
8hlo,lghD11 s pl i 1, Dcore> E

n=1+ ==L,
1—pz
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Tadbnwuma 7

Pacuer Hanps:KeHHO-1¢QOPMHPOBAHHOIO COCTOAHMS TPEXCJAOHHBIX ILIACTHH NPH UMIAXHAPHYECKOM U3rubde

Bun Harpy:;xenus

Harmpsixkenus

[TporuGer

/q
LA AL LA ALIARL

ZhI

>
1
i
!
!
!
!
!
|
I

Y

Kpomkn nnactunbl cBOOOAHO ONEPTHI,
NOMEepPEYHas HArpy3ka paBHOMEpPHO pac-
TIpeaeneHa

HopwmaibHble HanpskeHUs B HECYIIHUX CIIOAX HMEIOT
MakCHMaJTbHbBIE 3HAYCHUA TpH X =a/2; z= +(h + 9):
By(h+9d)
8D, o
KacaTebHbIC HANPAXKEHUA B 3AIOJHUTENE HMEIOT
MakcuMasTbHbIe 3HaueHus npu x=0, g; z=0:

loy| = m»

>

|T ‘: ‘ qa . hl{)nq’n

xz 4(h/ong + 8/2) h 3

4% 0 4D//T] 2+ S/h/(,ng
=1+— + — X
e m h, D, 1+ )
ong
6 2Dil u)re,

X\~ 1— —

@[22~ 22

- ) sen(5))).

=(1-20m)(,_ 4 20 12

8
*( (2 + 8/Pyopg) (

[Tporu® MIacTUHBI WMEET MaKCUMAJIBHOE
3HAQUYEHWe MAKCUMaJeH B CCUCHUHW TIpU
x=al2:

5  qat
|W| = ’ mo|,
384 D,
48% 2D
rae ml—1+— (1— Im)

X (l—i—é : Zg%;n(l —sch(y—za))).

Kpomkn nnactuHb CBOOOAHO ONEPTHI,
nonepeuHas Harpy3ka PpPaBHOMEPHO
pacripe/ielicHa B IEHTPAJIBHOM CEYEeHUH

HopwmasibHBIe HaNPAKEHUS B HECYIIHUX CIIOAX HMEIOT
MaKCHMaITbHBIe 3HaYeHUs TpH x =a/2; z= + (h + d):

Bi{h+9)
0D,
KacaTe/ibHble HANPAXKEHUA B 3alOJHUTEIC HMCIOT

MakcHUMaTbHbIe 3HaueHus npu 0 <x < a; z=0:

_|.p2
| X|_ my|,

P hlong \
' ms|,
AP+ 812)  h

o=

1 2th(yal2) g
(1 +o/An Ya
‘D 007'66

X((thi,,g)(l 4hDy, )+ 2h(“_ ,,1”) )
m3=(1—zg—§1)(l—sch(y—2a-)).

rae m=1—

ITporuG TTACTUHBI WMEET MAKCUMAaJIBHOE
3HAYCHUE B CEHEHUW TIPH X =q/2;

3
7
=] m)|
48D,
124 2D1/I‘]
—1+ 1—
THe = ( Dy )x

. ( | _2th(ya/2))

KpoMKkM mniacThHbl KECTKO 3aJeiiaHbl,
nmomnepedHas Harpy3ka paBHOMEPHO
pacripeieyicHa

HopManbHblie HanpsiykeHUA B HECYIHX CIIOAX HMEIOT
MAaKCHMAJTbHBIE 3HAYeHus npu x =a/2; z= +(h + d):

I xl_ 12D

KacaTelbHbIC HANPAXKEHUA B 3AMOJIHUTEIC HMEIOT
MaKCHUMaJlbHbIe 3HaYeHus npu x=0, @; z=0:

Tl = | £ qa| ,
4hD,,

rae D=2Byh(h+8/2)+ Doye.

ITporu® mnacTUHB WMEET MAKCHMAaJIBHOE
3HAUEHWE B CEUCHWUH TIPH X =a/2:

1 .qa
384 D,

W=
48k1
rae m=1+——
n’
n2Boh
2G e’
B(‘l = 2Bll + Bcorc /3

kl=
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IIpooonocenue maon. 7

Bua warpykenus

Hanpsoxenus

[TporuGer

a’2

0

KpoMKH njacTUHbBl KECTKO 3a/1€IaHbL,
nonepevyHas Harpy3ka paBHOMEPHO
pacnpeneneHa B NEHTPaNbHOM CEYEHUU

HopManbHbIc HanpskeHHS B HECYITHX CJIOSX HMEIOT
MaKCHMAJIFHBIC 3HAYCHWS TIpH X =a/2; z= +(h + d):
pa_ By h+38)

oD
P

|ox =

>

KACATENbHbIC HANPAKECHUA B 3aIOJHUTENE HMEIOT
MakCHMaJTbHBIE 3HaueHus Tipu 0 < x < q; z=0:

frud= | - Mt |
Mg 112) B

. | th(yal4)

T, m=1—

Ac n(1 + 8/h)(yal4)

Deond (.. 8 N 8Dy (. Dim
x((]_4hD,)(] Wt 4hD,(]_#p,))’

m3—(1—2g—l;:])(1— sch(21)).

ITporn6 nAacTUHBI HMEET MakCHUMaJlbHOE
3HAUEHUWE B CEUCHUH TIpH X =a/2:

W=

rae m; = | +4jfl (I _2D111‘|) X

4th(va/d)
X (l - y—a )

a’2

Kpomky mnacTHHE CBOGOIHO OTEPTHI,
nonepevyHas HArpy3ka paBHOMEPHO
pacnpejieneHa B npoOU3BOJIbHOM CEYEHUU

B naunom ciyuae njs pacuera HanpsokeHUH WISl G/ E NOTKHO BBHINONMHATHCS CIEAYIOIIEE YCIIOBUE:

2,010 *< Goon/E<2,0-10°
2,0-10*< G, JE<2,0-1073.

MopMyITEl MOTYT OBITH WCTIONIBE30BAHBI TIPH BHITTOJIHCHWH CIICAYIONMETO YCIOBUA: —a/2 <x <&,

v

Hopmanbuble HANPSKEHUS B HECYLIMX CJIOSX MMEIOT
MaKCUMAJIbHbIE 3HaYenua npu x =§&; z= +(h +0):
2

P /i .
o,|= . h+0)|2CE+Cy+ X
||‘D1pl 1_121( )[ 36+Cy his
% (21— _ 52 )(Cssh(k1E) + Cochk1E))] .
By (h+52)

KACATE/bHbIE HAMPAXKEHHA B 3aMONHUTENE UMEIOT
MaKcuManbHbie 3Hadenua npu ¢/2 <x <&,z =0 (npu

£<0):

P Dy k13 y
D1, 2B,k +312)"
X (Cs-ch( —kla/2)+ Cg-sh(— klal2 )],
D1,
D1,,=2(Dy+ B,Ah+8/2)), k1= \/L”—
rae D1,=2(Dy+ Bi{h+8/2), k 2B,Dh
al2—§ al2—¢g
Cy= =—

2¢ 0 Y 2

_Bi(h+5/2)" - sh(kl(a/2—&))
3 2D,k sh(k1al2)

»

_Bilh+302)°
,6 -

-sh(k1(al2 — &))
2D,k1% ch(klal2)

Ilporu6 nnacTuHel omnpeaenaerca no
dopmyne

= — +
17 D1 Cix
ZBI)(h+6/2) C4X2
t— —— Jx—
Geore 3 2

+ Cs-sh(kl/x) + C6-ch(k1/x))|,

Tac
_al2—& (2By(h+812) 5

c ( Drd ~8),
a2 —E 2B h+82) &

= (Tt @),
=a/2—§ za/Z—Z;

3 20 > ~4 2 >

_ B+ 8/2) - sh(k1(a/2 —E))
> 2Dk sh(kla2)

_ Bulh+ 8/2) - sh(kl(a/2 —&))
2D,k ch(klal2)

D1y =2(Dy+ Bi{h+3/2)),

k1= A\/—GSDIPI
2BIIDHh ’
_ Buh(h+512)
Dy+(Bydl2)(h+8/2)°

6

Ilporu6 mnnacTuHbl HMEET MAKCHMAJILHOE
3HAYCHUE B CCYCHHH, KOOPIHHATA KOTOPOTO
YAOBJETBOPACT Yycjioruio OW/0x=0 w
HaXOJAWTCA B JAWamna3oHe a/2<x<¢;
(nporu6 nnactunb npu x=¢ ommuactca
OT MAaKCUMAaJIbHOrO He Oomnee yem na 10 %)
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Bua warpy:keHus

Hanpsxenus

[TpornGer

z q=4q0x
qﬂlm

KpoMkn nnactiHbl CBOGOAHO ODEPTHI,
NONEpeyuHas Harpyska pacopejeieHa no
3aKOHY TPEYroibHUKA

HOpMaJTBHBIe HANPHKCHAS B HECYHIHX CJTOAX HMECIOT
MAKCHMAJIbHBIC 3HAYCHHUSA TIpH

7 o
=xy=a] — —— . = +
=% \/3 Gorah+3) 2 HAFO)

U omnpeAenaoTca no gopmyne
_|_qo*2

load=15) 45

X( 2(h+d) hBy a2—x%)_ hBy )l
d2h+3) ™ Geore 6 8G.,." "

KacaTC/NbHbIC HANPAKCHUA B 3aII0JIHUTENEC HMCEIOT
MAKCHMAQJIBHBIC SHAYCHUA TIpPU X = 4, Z = 0:

_| 9022

Il |3(2h+8)|’
_ Gmax

e go =",

Gmax — MaKCUMaJIbHas pacripefieIcHHas MonepeyHas
Harpy3ka Ha eMHUILY TUTOLIajH.

[TpornG niacTUHBE UMEIOT MAKCHMATEHOE
3HaYEHWE B CEYEHWH TIpH

\/ 3m(10a° +my) — /iy
X=x,= ;

30m,

n onpeaenserca no Gopmyne

_ g1
w=| 180B,2h+3)

hB
x (Ta* —10a’x} + 3x} + 60— (&* —x3))
oore
9ol
180B,(2h+ 8y’
_60hBy,
GCO)‘B i

m3=(3m(10a” + m)) —

—60m(Ta* + m>a®),

e my =

my

qmax

e 9o :7,

Gmax — MakCUMaJIbHas pacrnpeiesieHHas
monepeuHas Harpy3ka Ha eJAHHULY
W10IAAK.
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7 HAIIPSDKEHHO-IE®OPMHPOBAHHOE COCTOAHHME TPEXCJIOMHBIX IUIACTHH
TP IWIMHAPUYECKOM HM3I'HBE IIPH BO3JAEUCTBHU MECTHBIX HATPY30K

B sacrostmem pazgene npuseaeHs! GOPMYIBI AT pacueTa MAKCHMAJIbHBIX MPOTrHOOB, MAKCHMAIIBHBIX
HOPMAJIbHBIX HANPSDKEHHH B HECYINMX CIOSX U MAKCHMAJIbHBIX KACATETbHBIX HANPSDKCHUIM B 3aN0JTHUATE/IE
JUISL TPEXCIOMHBIX IUIACTHH CHMMETPHYHOIO CTPOEHHSI C H3OTPONHBIM 3allOJIHUTEIEM KOPITyCHBIX
KOHCTpyKumit cynos u3 [TKM. Taxoke paccMarpuBacTCsi MOMCPCUHBINA H3rHO TPEXCIOWHBIX IUIACTHH TPH
LUTHHAPHYCCKOM HM3ruOe MpH BO3ACHCTBHM MCCTHBIX HArpPy30K Oe3 yuera oOmero u3ruba IUIACTHHBI.
Bo BCeX MPHBCACHHBIX CITy4adx HArPy3Ka NPHIOKCHA MCPICHIMKY/ISAPHO K TUIOCKOCTH ILIACTHHEI.

OGo3HaueHHA.

B Hacrosmem pasjene mPUHATHL CIEAYIOMUE 0O03HAYCHHSI.

O — TONMIMHA KaXKAOTO HECYIUETO CIIOs, M;

5 — TOOBHMHA TOJILIHHBI 3AMOJTHUTENS TPEXCIOHHON TUIACTHHBI, M,

E;; — Mozxyms HOPMAIBHOU YIPYTOCTH HECYLIMX CIIOCB M3 M30TPOMHOTO Marepuana, [l1a;

py — xo3bdurment ITyaccoHa HECyLIMX CIOEB;

E..,. — MOZAYIb HOPMAJILHOM YIPYrOCTH H30TPOIMHOrO 3amoiHuTeNs, Ila;

Hoore — K03 duuuent ITyaccoHa H30TPOIHOTO 3AMONHUTEIL;

g — PaBHOMEPHO PACTIPEAC/ICHHAS HOMEPEUHAs HATPY3KA HA eAMHHLY romany H/m?;

P — PAaBHOMEPHO PACIpPEACIICHHAS MONCPCYHAS HATPY3KA HA CAMHULY MiuHbl, H/M;

M — MHTEHCHBHOCTH PAaBHOMEPHO PACHPEICICHHOIO MOMEHTA HA €AMHULYY AnuHbI, H;

W — MaxcuManbHBIH TPOru0 HECYIUX CI0CB ITACTHHBI, M;

O, — MaKCHUMAJIbHBIC HOPMAJIBHBIE HANPSDKEHHS B HECYIHMX Cliodx, [1a;

Ty, — MAKCHMAJBHBIC KAaCATEIBHBIC HAMPSOKEHUS B M30TPOIHOM 3anojiHuTeNe, Ila;

Ecnu Hecy1ue ClIou BBINOTHEHbBL U3 OJHOTO H TOIO JKE H30TPOIHOTO MATEPHANIA H HMEIOT OHHAKOBYHO
TOJIIIHHY, TO JOJDKHBI BRIIIOIHATHCS CICAYIOIINE YCIOBHA:

E} =E} =Ey, pwy=py =, 8=8,=3,

rge i, j=1, 2 — HanpaBJIeHUS KOOPIUHATHBIX OCCH;

E}, E? — MOIyIH HOPMaTbHOM YIPYroCTH HECYIHX CJI0EB;
Wy by — Koodduuuentsl IlyaccoHa Hecymux cloeB,

81, 8 — TOJNLIMHBI HECYIIUX CIIOEB.

JUist 3anONHUTENA M3 H30TPOITHOTO MATePHANA BHIIOIHAIOTCS CIICAYIOLIHC YCIOBHL

core __ _
Ei - Ecore: lli/' = Heores

rae Ef° — Moylh HOpMaJIBHON YIPYTOCTH 3alOJHUTENS,
W; —Kkodpdunpents Ilyaccona sanonuuTes.
DopMyaBIl MOTYT HCIONb30BaThCs NMPH MNPOBEACHUHM PACYETOB JUIsI TPEXCIOMHBIX IUIACTHH C
OPTOTPONHBIMH HCCYIMMH CJOSAMH, €CIH HX MOJYIH HOPMAIBHOHM YIPYTOCTH OTIHYAIOTCS HE Oolece
gyem Ha 20 % (OTHOCHTENBHO GOJBLICTO U3 HHX), T.C. PH BHINOJIHCHHH CJICAYIOMICTO YCIOBHS:

E
(1 —fl)loo <20% npu E; > E».

B stoM cnywae B KauecTBE MOAYIS HOPMAIbHOM YNPYTrOCTH A NMPOBCACHHSA PacucTOB CIEAYET
MPUHAMATb CPCAHEC apUPMETHIECCKOE 3HAYCHHE .

Benuuunbl, ucnonedyemeic B ¢opMmynax, NPHBCACHHBIX B Tabl. 8, MOTYT NPHUMCHATBCS NPH
BBITIOJIHEHHUH CIECAYIOIIUX YCIIOBHH:

MPHU pacueTe MAKCUMAIBHBIX HOPMAJIbHBIX HANPSDKCHHM, ACHCTBYIOLMX B BEPXHEM HECYILIEM CIIOE
TUIQCTHHBI

3\/Ecore/E‘H'(Q'I/I/d) < 8705
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MIPU PACUSTEC MAKCHMATIBHBIX MPOTHOOB ILTACTHHBI

3\/ Ecare/Ell'(zh/d) < 1,6

KoagduimeHT xecTKOCTH YIPyroro 0CHOBaHHUs OIPEACISIETC MO ClIeayomei gopmye:

_ 1 2(1 _ l-lcare)
C=— XEcarea
S (U peore)(3 — 4leore)
_ (sh(e]))*—(e2)*
e e sh(eDeh(el)’
el =A\2h,
2 \2h ’

JEETT
A=nla,, a,=n3/2Dylk1,
Eid°
Dy=—~C—
T 20-pp

20 —leoredBeore
(1 + Hcore)(3 - 4“00;’9) )
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Taonwna 8

Pacuer nanpsaxeHno-1¢GopMHPOBAHHOIO COCTOAHMS TPEXC/AOHHBIX ILIACTHH NPH UHAHHAPHYECKOM H3rube

IpPH BO31¢HCTBHH MECTHbIX HAIPY3O0K

Bua Harpyxenua

Hanpsixenna

[Tporudni

2h—:7{r ......... o &1_?

L

sy

ITonepeynas Harpyska paBHOMEPHO
pacopeaencHa no LMPUMHE MJIACTHHLI B
MOO0OM CeyeHUH

HopmanbHble HANPSKEHUA B HECYLMX CJIOAX MMEIOT
MaKCHMAJIGHBIC 3HadYeHud nipu x=0; z=h+0:

4\/ Eyd’

3¢
KACATEJIbHbIC HANMPAXKEHUS B 3aNOJIHUTENE HMEIOT
MaKCUMaJbHble 3HaueHusa npu x=0; z=0:

3p
282

|oxl =

o= |2

Ilporn6 naacTvHbl UMEET MAKCHMAJIbHOC
3HAYEHWE B CEUEHUU TIpH X =0):

[InacTuna narpy:;KeHa MOMEHTOM, PaBHO-
MEPHO PpPaACIpPEACNEHHBIM [10 LUUPUHE
IL1ACTUHBI B IIOOOM CeyeHun

HopMansHbie HaNpsHkeHUS B HECYITHX CJIOSX HMCIOT
MaKCHMAJIGHBIC 3HadYeHud nipu x=0; z=h+0:

o |3M|
Gx: >
0

KaCaTC/IbHLIC HANpPAKCHUA B 3aNOJNHUTCIC HMCIOT
MaKCHManbHele 3HaYeHns ipu x =0; z=0:

3M4\/ 3C

8h ES

[Tl =

IIporn®6 nnacTHHB omnpenenseTca mo
dopmyiie

3
_ 4
M= |M \/CE,,83

3C
n-y/

ES

TTporu6 MIacTHHBEI WMEET MAKCHMAJIBHOE
3HaYCHUE B ceucHUY Tipu OW/0x=0

e "™ sin (mx)|,

[lonepeuynas Harpys3ka pPaBHOMEPHO
pacnpenencHa B OrpaHUYEHHOM 00nactu
TJIACTUHBI HA JTIOOOM yUuacTKe

HopmanbHble HanpsKeHUsS B HECYIIMX COAX UMCIOT
MaKCHMaJIbHBIC 3HaYeHUS TIpH x=0; z=Ah+J:

EII

|/
04 ‘ 2 3Cs

KacaTejbHbIE HAMPAKEHUA MMEHT MAaxKCHUMAajlbHblE
3HaYeHus npu x= + b; z=0:

»

[Tl =

>

3 Epd
4‘2 4\/ o (—025E,Cy —025E(Cy)
rae Cg=sh(p)cos(p)—ch(p)sin(p),

C o =2(sh(p)cos(p) + ch(p)sin(p),
Cp=ch(B)cos(P),

Cp=sh(B)cos() —ch(P)sin(B),

Cg= —2sh(B)sin(B),

Cg'= —2sh(B)cos(P) + ch(B)sin(B),
Ep=Cp—0,5C5+0,25Cg,

Ef=—C{+C{ —0.5C},

3C
©=xm, B=bm, m=4\/

E8*

[Iporn6® NaacTHMHbl UMEET MAKCHMMAIILHOC
3HAYCHUE B cedeHuu x=0:

(1-Ep)
m=|2=),

rae Cp=ch(p)cos(B),
Cp=sh(PB)cos(P) — cha(B)sin(p).
Cg=2(sh(P)cos(B) + ch(P)sin(p),
Ep=Cp—0,5C4+0.25C},

3C
B=bm, m=4\/

E8
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IIpooonxcenue maon. 8

Bun Harpyscenns

Harmpsxernus

[TporuGut

z

i ;frr
i
|
i
|
[
|
!
i
T

[Monepeunan warpyska, pacnpeaeieHHas
N0 3aKOHY TPEYroNbHUKA, NPUIOKEHA B
OrpaHMYE€HHOM O00JACTH MIACTHHbL HA
M000M y4acTke

3HaveHue pacripele/IeHHO Harpy3KH B 3aBHCHMOCTH OT KOOPAMHATHI CEUSHVS OTIPEIENAETCS 110
dopmyne ¢ =G una/b(x —a) ipu 3TOM g crieayeT BHIGHpATh TAKUM 0Gpa3oM, YTOOH! BHITIONHAIOCH

yenosre 200 <a < 300.

3HAYEHNS HOPMAJIBHBIX HANpsKeHWH Ha yHacTke
JCHCTBUA HATPY3KHU OTIPEHCTIAIOTCA TO CIISAYIOIeH
dopmyie:

X (0.2542:C 5 +0,25B2-C L) —C2C,— D2C})|,

HOPMAJTBHBIE  HATIPSKEHHA WMMEIOT MaKCHMAJIBHBIE
3HAYEHHA B CeUeHUH nipu 00, /Ox=0, ecri z=h+9);
KAacaTe/lbHble HAMPKEHUS MMEIOT MAKCUMAIILHBIC
3HaueHUA npu x=a+b; z=0:

3 QI.’HHX

4Bmh
x (0.2542:CJ/+B2-Coy—C2C "y — D2CY)|.

Tz =

rae C,=ch(p)cos(p),
C ¢ =sh(p)cos(®) —ch(p)sin(p),
Co= —2sh(9)sin(¢p),
Cy'= —2sh(p)cos(p) +ch(p)sin(y),
C,=sh(at)cos(a) — ch(a)sin(et),
C, = —2sh(a)sin(a),
C.p=ch(a+ B)cos(a+B),
Cip=sh(o+ B)cos(a+ B) —ch(a+ P)sin(a+ B),
op= —2sh(a+ Bysin(or+ B),
"o = —2sh(a+ B)cos(a+ B) +ch(a + f)sin(a + B),
E&B= - Ca[3+ Céﬁ — O,SC&/B,
E&/ﬂ= —C&B"‘C&’B —0,5 \;f},
Efp=2Cop — CoptCap,
A2=0,5(—BERZ+ER+CL — CY),
B2=0,25C/,
C2=-0.25C,,
D2=025(BELs — Ej5+Cl — 0,5CY),

3C
o=am, p=bm, m“&/m.

[py ONpeAeCHAN HOPMATIbHBIX HANPSKEHNIA @ =X,
0pyd OMNpeesieHUN KACATENbHbIX HAMNPAXKEHUH
o=(a+bym

IIporn6 myacTHWHBI Ha y4YacTKe, K KOTO-
POMY TIpHIIOJKEHA Harpy3Ka, Onpenesercs
o gopmyrie

qmax
W =|"—"7—"7x
1=l

X (FHA2 Cy+ B2-Ch+C2Co+D2-C ).

TMPOTH0 TJIACTHHBI UMEET MAaKCHMAJIbHOE
3HAYEHKE B CedeHHU npu OW/0x =0,

te Co = ch(g)cos(p),

Co=sh(¢)cos(p) —ch(p)sin(9),

= —2sh(e)sin(p),

Cy'= —2sh(p)cos(¢) +ch(@)sin(e),
C4=sh(x)cos(a) —ch(a)sin(a),

C o= —2sh(at)sin(a),

Cap=ch(a-+ B)eos(a+B),

C¢p=sh(a+ B)cos(a+ B)—ch(a+ B)sin
(a+P),

4= —2sh(e+ Bysin(o+ B),

" up = —2sh(a+ B)cos(a+ B) + ch(a+ PB)sin
(a+B),
E;ﬁ = —CQB+CQ’43 - 0,5 ,gﬁ,
Elp=—Cap+Cqp —0,5C5;,

5 =2Cap — Cap+Cip,
A2=05(—BEsp+Eqp+Cy — C),
B2=0,25C;,

C2=0,25C,,
D2=025BEs — Eqp+Ca — 0,5C),
a=am, =bm, p=xm,

s /3
Eys*

F=¢p—a.
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8 HAIIPA’KEHHO-JE®OPMHUPOBAHHOE COCTOAHUE TPEXCJIONMHBIX IUVIACTUH ITPU U3TUBE

8.1 KpoMku niacTHHBI CBOGOJHO OTIEPTHI, MONICPEYHAS HArPy3Ka PABHOMEPHO PacIpe/Ie/icHa.

z §

N .
i p
A
J# e :
- et z -
. p
LTI
2hﬁ L - -
v/ y
Fi A

Puc. 9 Buy narpyeHus TPeXCIOMHOM MIacTHHEI

8.2 [Iporu® miacTHHBI MMEET MAKCHMAJIbHOC 3HAYCHHE NPU X =a/2, y =b/2 u onpemenseTcs o

(dopmyne
8
Wlizam y=br2 :chre my,

I7ie @ — JJIMHA IUTACTHHEL,
b — MmMpHHA TUIACTHHEI,
P — PaBHOMEpPHO paciipele/ieHHas HarpysKa;
G’ —MozyNb CABUIa 3alONHUTEIS TPEXCIOMHOM TIaC TUHEL,

N N 1 Bur
_ m—1)/2 n—1)/2 . ]
my 7i§0j§0((_ 1)( ) (— 1)( ) dmnr )(kICh(rlh) + Geore Sh(rlh))a

I
By =—L] E 5,[2,
—Vi2
rae Elf’ — MOZYJIb HOPMaJIbHOW YIPYrOCTH HECYINMX CJIOEB TPEXCIOMHOMN IUIaCTHUHBL,

O — TOJIIMHA HECYINETO CJ0S TPEXCIONHOM TIac THHEL,

vih — kosdduument IlyaccoHa MaTepHala HECYIMX CIIOCE TPEXCIONHON IUIACTHHEL,
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2h — TOJIIMHA 3aTONHUTENS TPEXCIONHOM IIacTHHbI,
m= 21+1 n=2j+1, a=mn/a, B=nn/b,
2_ o +B r= I‘kl,

E core
= _—
k \/(1 — Veere)Geore ?

roe v — Koa(’p(bnunem IlyaccoHa 3amomHUTENS TpexcnoﬁHoﬁ TLTIACTHHBI,

d=(h+ Tz 3 Gwre )rlch(rlh) (1-BPGh+8 + ))sh(rlh)

3naueHus ko3¢ durmenta m, mpuBeaeHsl Ha puc. 10 — 12.

HopMmanbHble HANPSIKEHHS B HECYIIUX CNOSIX O, U O, MMEIOT MAaKCHMAJIbHbBIC 3HAYEHUS TP X =a/2,
y=>b/2 u BRIUHCIAIOTCA 1O GOpMynam:

8pEp
_ ’4
|Gx‘x: al2, y=b2 — (1 — Vzllz)n Geore ma,

o — Y 1 Boér2
CE T (D)0 e o2 g (o - (1~ (i)

i=07=0
/
A Tp— . S
yix=a/2, y=b/2 (1_\,11[2)11: (Geore 3

N N
ms :igojgo( _ 1)(m — l)/2( _ 1)(}'1— 1)/2 (B + \; 20 )(Srlch(rlh) + (1 + 2Gcore )Sh(r’lh))

3uadenus k03hGULIIECHTOB M, U M3 MpuBeAcHBI Ha puc. 13 — 15 u 16 — 18 cooTBeTcTBEHHO.
KacarenbHble HAPSKECHUA B 3aMOTHUTENE T,, IMEKOT MaKCUMalbHbIC 3HaUeHUA npu x=0; a, y=>5/2;
U OIpeeIIIoTes 1o opmyite

| [x2|x =0;a,y
5 b2~
naGcore

N N
tie mi~ % [( H&- l>/2—+(sh(r1h)+’l +L(ch(r1h)—1))

3naueHus ko3ddunmenra m, npusBeaeHs Ha puc. 19 — 21.
KacarenbHble HANpsDKEHUS B 3alIOJTHUTENE T,, HMCIOT MAKCUMAJIbHBIC 3HAUYCHWs ipu X =a/2, y=0; b u
ompeaeoTes mo GpopMyie

7,0l _ Sme
yzlx=a/2,y=0,b an:; 5

N N
me ms~ % ,20[(— Do +(sh(r1h)+ (ch(rlh)—l))
i=0j=

N npusHnMaeTcs TakuM 00pa3oM, YTOOBI Pa3HMIA MEKAY 3HAYCHHSMH COCCIHHX YICHOB YHCIIOBOTO
pszma cocrasmsuia e 6onee 5 %.

3uaucHus ko3 dumenTa ms mpuBeaCHH Ha puc. 22 — 24,

Ha puc. 10 — 24 Bequ4uHBI Y U 1) ONPEACSIIOTCS MO CICAYIOMIM (hOpMyIIam:

v=alb;

n= EFZJI/Ecore,

rae E°* — Momynh HOPMaIbHON YIIPYTOCTH 3allOMHUTENS TPESXCIOMHON MIIACTHHEL.
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Puc. 14 3nauenus xoddduruenta m, npu n =400
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8.3 KpoMKH IJIaCTUHEI JKECTKO 3a[€IaHbl Ha OIIOPHOM KOHTYDE.
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Puc. 25 Bua Harpy:KeHUs! TPEXCIOHHOH TUIaCTHHBI

[Tporub nnacTUHbLI UMEET MaKCHUMAJIbHOE 3HaueHue npu x =a/2, y=5h/2 v onpenenserca no gopmyne

2 1542 m
‘W|x:a/2 =h2 " 3 pb [ bl*nl b = | ZZ)]re]a
.y QA+ 0)LEIB(2h+0) ©

rae @ — JJIHHA TPEXCIOHHOH IUTaCTHHBL,
b — WHpHHA TPEXCIIOIHON ILTacTHHBbI,
2h — TOMNLUMHA 3aNOIHUTES TPEXCIOMHON MIaCTHHBI,
) TOJIIIHUHA HECYIIEro CIOS TPEXCIONHOM ILIacTHHEL,
P DPaBHOMEPHO PACTIPEIENEHHAST HArpy3Ka,
E,'— MOZAYIb HOPMATBHOH YIIPYTOCTH HECYLMX CIOEB TPEXCIOMHOHN MTACTHHBL,
G¢°"® — MOZAY.Ib CABHIA 3AIOTHUTENS TPEXCAOMHOMN MIACTHHBI,
my, My — KOIPOULHEHTDL.

3HaueHnsa koadpduumnenra m, B 3aBucumoctu ot kodpduuuenrta IyaccoHa vV U OTHOLUEHUA CTOPOH
[IJIACTHHBI Y = a/b TIPUBEICHEI Ha puc. 26.

3HaucHUS KOA(HUIMCHTA M) B 3aBUCEMOCTH OT OTHOIIEHHS CTOPOH TUIACTHHBI Y = a/h TIPHBE/ICHEL Ha
puc. 27.

HopmanbHbie HANPsKEHUA O, UMEKOT MakcuMmalibHbie 3HaueHus npu x =0; ¢, ¥y =5b/2 v onpenensrorcs
no ¢gopmyie

o 1HhB
(Oxls 0y b2 =P G5y M2

rae m; — ko3 PHIuHEHT.
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Puc. 26 3nauenns xoddduumenta
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HopmanbHble HaNPsDKEHHUS O, HMEIOT MAKCUMAIIBHBIC 3HAMCHHA IPH X =a/2,y=0;b 1 OHpeaesIoTCs
no dopmyne
I, b2 1+h/8
Oyly=a/2,y=0,6— P! a +2h/5) ms,

e my — KodhOUIHEHT.

3uaueHus ko3(QGUINECHTOB My U M3 B 3aBUCUMOCTH OT Koddguuuenta ITyaccoHa V M OTHOLICHUS
CTOPOH ILTaCTHHEI Y =a/b mpuBeneHsl Ha puc. 28 — 29 COOTBETCTBEHHO.
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9 YCTOMYHUBOCTSH TPEXCJIOMHBIX MJIACTUH

MeToauKka MPOBCACHMA PACuCTOB, MPUBCACHHAA B HACTOAILCM Pa3leiie, NMPCAHASHAYCHA MU PacycTa
yCTOI‘/’I‘{I/IBOCTI/I Tpexcnoifn{mx INIACTUH C U30TPOITHBIM 3arOJTHUTCIICM. Meromznca TIO3BOJIACT ONPCACIIATH
KPUTHYCCKYI0 HATPY3Ky IIPM OJHOCTOPOHHEM PABHOMEPHOM CXKATHH TPM PAa3IHMYHOM 3AKPEIUICHUU
KPOMOK.

B pamkax maHHOW METOZWKHM PAaCYCTOB PACCMATPHBAIOTCS IPSIMOYTOJGHBIC IUIACTHHBL, UMCHOIIUC
CUMMETPHYHOE CTPOCHHC IO TOMIHUHE 01 =0y =0. [IpM 3TOM HECYHIME CIIOM W 3arOJHUTENb SABJISIOTCA
M30TPOINHBIMU MATEPHANIAMH, T.€. U HECYIIMX CIOCB U 3aIQIHUTENA BLITIONHAIOTCA CICAYFOIIME YCIOBHA
COOTBCTCTBEHHO:

k) gl B 0.
Ef()*Ep, Vij(')*Vu,

core __pcore, core _,~core., k___ core
EF7°=E;77, G =G v =ve

Hacroamas meToaMka Tak ke MOXKET OBITH HCMONB30BAaHA MIA PacuCTa HAMPHKECHHO-AC(HOpPMM-
POBAHHOTO COCTOSHHUSA TPEXCIOMHBIX IUIACTHH C OPTOTPOIMHBIMHM HECYLIMMHU CJIOAMH, €CIIH E,fll>EIi12 u
(1 —Ef,ll/ ;712)‘100 % <20 %, a 11 TCOMETPHMECKUX M YNIPYTHX XapAKTEPUCTUK TUTACTUHBI BBIMOMHSIOTCA
CHeyIOIHe YCIOBHA:

0,01 <G*"/E} <0,1; 0,01 <8/h <0,25; % [T+ (alby* <0,3.

B TakoM ciyuae 3amioMHHTCIb BOCIPHMHMMACT TOJIBKO MOTMCPEUHYIO HArpys3ky. CONrkeHue ClioeB
TaKXKe OTCYTCTBYET.

9.1 OtrHomenue cropoH ruiacTude! 0,5 <a/b<3.

S
T 1buck L T1buck
1214
T 1buck T 1buck
—j | ——
1.
R ) 7 -
— 1 ——
— e -
4
—_— E
T 1buck / d / T 1buck

—ie %

—
—

-
—] 2

——
— v/

= Zon

Puc. 30 Bun HarpyxeHus npsaMoyroibHOH TPEXCIOHHOM MIaCTHHBI
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9.2 Kpuruueckas Harpyska onpejaenserca no gopmyne

__m2D
Tbuck =my e

tne D=2D,+ D*+2B,(h+58/2)%
E1163

Dy

E"s
B, = _'_1112 5

1—vi5

core 2E forch

[pu A/5=35 kputuueckas Harpy3ka onpeaensercs no gpopmyse
TCZE core
Tlhm'k =mmy 7 .,
253216 — 1255 —91yeore)
3(1 _ mez)(l _ Vumj)

e m; =mn

3uaueHus koapduLreHTa my ONpeesaoTcs 1o rpadukam, NpuBeaeHHbIM Ha puc. 31.
3HaueHnst koduenTa m, ONpenensroTcs Mo rpaguKaM B 3aBHCAMOCTH OT YCIOBHH OMHpaHus
(cM. prc. 32 — 35), a KEeCTKOCTHBIE XapaKTepHCTHKH ONpeAensroTes mo dopMynam, MpUBEACHABIM B 1. 1.

my, mm®
1, E+09
=10 mm
1, E+ 08
e 3
—
— e
e /
b
1, E+07 l/ / ,
_Z,z—‘ ——
e /
o
LE+ oa! —t 2
———p—
— el
1, E+05 n
100 200 300 400 500 600 700 800

Puc. 31 I'padux 3aBucumoctu k03pHUUHEHTA 1y OT COOTHOIIEHUS CTOPOH /b,
€C/IM BCE KPOMKH [IACTHIIL! LIAPIMPLIO ONEePTHL
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0.5 1,0 15 2,0 2.5 a’b

Puc. 32 I'paduk 3aBrucumocTu ko3pduuueHTa 7, OT COOTHOLLUEHUA CTOPOH a/b,
€CIW BCE KPOMKH TUTACTHHBI HIAPHUPHO OTIEPTHI

; \\"’\_&__\\

\_—,\_/\“—-—\M s
\/ D

t~— T ———d 006
~——— \ 0
\_A

-'*l*__.--‘—.hg.—- 0,25
0,4
2
0,6
1,0
0
1,0 15 2,0 2,5 a’b

Puc. 33 I'paduk 3aBucumMoctu k0d3(PdULHEHTa 77, OT COOTHOLUEHUS CTOPOH /b
NPU 3aLLEMJIEHUH BCEX KPOMOK ILIACTHHBI
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\/\—JA\_——"A N'""----m-n---m--'-- k=0
) \_/\\ o A..\_‘ 0,025
\-—‘/\ e ——aan 0,06
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Puc. 34 I'paduk 3apucuMocTr KO3 HUITMEHTA 72, OT COOTHOIIICHUS CTOPOH TUTACTUHBI @'b,
€cIM KpoMKku /, 2 — 3aIeMIIeHbl; KPOMKH 3, 4 — MApPHUPHO OTIEPThI
m,
’ \
"k — 0
-—----__
4 s —
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S — 0,4
0,6
1,0
0
1,0 25 a’b

Puc. 35 I'paduk 3aBUcHMOCTH KOIDPULMEHTA 7, OT COOTHOLLEHUS CTOPOH ILIACTHHbL /b,
€CI KPOMKH /, 2 — IAPHUPHO OIEPTHI, KPOMKH 3, 4 — 3aIIeMJICHBI
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IIPUJIOKEHHUE 2

THIIOBASI TIPOTPAMMA MCIBITAHUI OBPA3IIOB HOBBIX KM
M BBIIOJIHEHHBIX U3 HUX THIOBBLIX KOHCTPYKIIANA U Y3J10B

1 OBIIME NMOJOXEHUA

1.1 Hacrosmice npuioxkeHHe COACPKUT HOMCHKIATYPY U 00beM ucnbiTanni HOBBIX BUoB [TKM, He
paccCMOTpeHHBIX B Hactosiueidl wactu IlpaBunm, mms npuemku u moayueHus oxobpenus PC  ama
JATbHEHMIIEr0 MX MPUMCHCHHS B KOPIIYCaX M KOPILYCHBIX KOHCTPYKIUAX CYAOB.

1.2 Hacrosmas mnporpamma wucneiTanuii pacmpoctpansercs Ha IIKM Ha OCHOBE CTEKIIIHHBIX,
YIICPOAHBIX M apPaMHUAHBIX aPMHUPYIOLIIMX MATEPHAIOB, a TaKoke MOMMI(GHPHBIX, BUHWI(HPHBIX HIIH
STMOKCHUAHBIX CBI3YIOIIHX.

IIposeaenue ucneitanuii ITIKM Ha OCHOBE APYrMX HCXOAHBIX KOMIIOHEHTOB MO JAHHOH HPOrpamMme
HCIIBITAHUI JOITYCKACTCsI IO COMNIACOBAHMIO C PErHCTPOM MpH HANMHMYHMH COOTBETCTBYIOIIETO TEXHHYE CKOTO
000CHOBaHUS.

1.3 Hacrosmas mnporpamva wucmeitanuii pacmpoctpansercs Ha I[IKM xomoasoro u ropsuero
OTBEPXKICHUS, H3rOTABIMBACMBIX METONAMH KOHTAKTHOTO (hOPMOBAHMS, HANBUICHHSI, BaKyyMHOMH
umxekimu (MetogoMm uH(py3un, RTM-merozamu), aBTOKnaBHOTO (HOPMOBAHMS, NPCSCCOBAHMS, a TAKKE
IIYJITPY3HUHL.

IIpumenenne apyrux Metogos s usrorosincHUI ITIKM nomkro 6bITH cormacoBano ¢ Peructpom.

1.4 Hacrosimasi mporpaMma HCIBITAHHH TaKXKE PACIPOCTPAHACTCS HA JIETKOBECHBIC 3AIIOHHUTEINH,
TIPUMEHAECMBIC B TPEXCIOWHBIX (MHOTOCIOHHBIX) KOHCTPYKIHAX.

K taxuM 3anonHATEISIM OTHOCATCS MEHOIUIACTH (MOMHBHHIIXJIOPHAHBIE, NCHONOINYPCTAH, TIEHOMO-
JIFRIIOKCHIBL U Ap.), @ TAKKE JIETKOBECHBIE MaThI.

Hcnbitanns yka3aHHBIX 3aMONHHUTEICH, apPMHPOBAHHBIX KOHCTPYKTHBHBIMH 3JICMCHTAMH, A TaKKe
KOHCTPYKTUBHO-OPTOTPOIHBIX (HEOJHOPOAHBIX) 3aIOJHUTENCH, KOTOPBIE OTHOCATCA K KOHCTPYKIHAM,
MPOBOIATCS M0 CICIHUAIBHBIM MPOrpaMMaM, oxo0peHHBIM Peructpom.

1.5 Hacrosmas mporpamMma HCHBITAHHH HE PacIpOCTPAHSCTCS HA AATC3HOHHBIC COCTaBHI (KICH),
WCTIONb3YEMBIC JUISI COCAMHCHHS JJEMEHTOB KOPIYCHBIX KOHCTPYKIMH M H3A€Auii, a TakkKe Ha
TePMETH3HPYIOIHE COCTABHI.

IIporpavMBl HCHBITAHWH AATC3HOHHBIX M TEPMETH3HPYIOMUX COCTABOB Pa3padaThIBAIOTCA pa3pa-
OOTYMKOM DTHX COCTABOB M AOJLKHBI ObITh 0100peHs PC.

1.6 B cootsercTBHUM ¢ HacTosmeil nporpamvoi ucnbitarus [IKM npoBoxsates B coctaBe 00pasmos,
THIOBBIX KOHCTPYKLMH M Y3JIOB IS HOATBCPKICHUS BO3MOKHOCTH HCIIOJIB30BAHUS HCIIBITHIBASMOTO
ITKM 1 TeXHONOTHH €ro nepepaboTKH B KOPIYCHBIX KOHCTPYKIHSAX CYAOB.

[IpoBeneHuE JaHHBIX HCHBITAHHH OCYINECTBIACTCA MO METOJHKAM MEXIYHAPOAHBIX W/ HIH
HALIMOHAJIBHBEIX CTAHAAPTOB, 4 TAKKE APYTHX PYKOBOJAIIMX JOKYMEHTOB, MPUMCHCHUC KOTOPHIX JOJIKHO
OBITh COrIACOBaHO ¢ PerucTpom.

1.7 Hactosmas nporpaMMa HCHBITAHHN PETJIAMEHTHPYET CIICAYIOLIEE:

TIONHBIH TEPEYeHb BHAOB M METOAOB mpoBepku HOBBIX [TKM, aBnsrommxcst oOs3arciibHBIMH TPH
npoBeaeHUK uX npusHaHus PC, a Taioke nepeucHb JOMONHHUTENBHBIX MPOBEPOK, KOTOPHIC MPOBOASTCS IO
Tpebosaruo PC, MpOEKTaHTOB M JPYrHX OpraHU3aLHH-yYaCTHHKOB Pa3pabOTKU, MPUEMKH W OCTAHOBKH
MarepHaia Ha MPOU3BOACTBO;

pasMepel U Crocod H3TOTOBICHHUS ILTACTHH (3arOTOBOK), M3 KOTOPBIX BBIPE3AIOTCA 00pasubl AL
MIPOBEJCHMSI UCTIBITAHUM,

CXeMy BBIPE3KH 00pasLOB U3 ILIACTHH (3aroTOBOK);

KOHCTPYKIHIO U TEXHOJIOTHIO M3TOTOBICHUS THIOBBIX KOHCTPYKLHH U V3IIOB,
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MOPSIAOK BBHIMOIHCHUS HCITBITAHHH,;

MOPSAOK HAOMIOACHHUS 32 HPOLCAYPOH HMPOBEACHMS HCIIBITAHUM;

MOPSIAOK OOPabOTKH M PETHCTPALIMK PE3yIbTAaTOB HCIBITAHUH.

1.8 PermamenTupyeMbie AaHHOW NPOrpaMMON M yKa3aHHBIE B HEM COOTBETCTBYIOIIUE METOIUKH,
00BbEM HCIBITAHMM, MOCICAOBATCIBHOCTE M MOPSIIOK UX BEIMOJHCHUS, & TAKXKE IPOLEAYPhI 00PadOTKU U
PETHCTPALIMU PE3YIIBTATOB UCTIBITAHUH SBIISIOTCS 00S3aTCIbHBIMH.

1.9 O6vem mposoammeix ucnbiTanuit IIKM B cocraBe 00pa3iioB, THIOBBIX KOHCTPYKLIMHM U Y37I0B
JOIDKCH 00eCreunBarh TOAYUCHHE B IIOJHOM OOBCME CBCACHHH O MCXAHHYCCKUX, TEXHOJIOTHYCCKHUX H
JOPYTUX CBOMCTBAX MaTcpUaia, TPEOYEMBIX [ MOATBSPKACHUS BOBMOKHOCTH €TO IPUMCHCHHS B COCTABE
KOHCTPYKIMI U M3ACIHH, AT KOTOPHIX OH IPEAHA3HAYCH.

1.10 B cayuae, ecid HOMEHKJIATypa U 0ObEM MCHBITAHHH MO HACTOSINECH MpPOrpamMMe SIBISIOTCS
HEAOCTATOYHBIMH AJI1 0O0CHOBAHHOM OLICHKH MPUMCHUMOCTH JAHHOTO MAaTcpHania B CYJOCTPOCHHH, WK
TpeOyeTCs MPOBEACHUE IOMOJHUTEIBHEIX HCIBITAHHN, HCOOXOOMMEIX AJIS ONPEACICHHUS CIICLIHAIBHBIX
XapaKTEPUCTUK, MOXKET HOTPEOOBAThCS paspaboTka MPOrpaMMsbl AOTIONHHUTEIBHBIX HCIIBITAHUH, KOTOpas
JomkHa ObITh 0g00peHa Peructpom.

1.11 s mpoBeACHUS HCHBITAHUM MO HACTOSINCH IMPOrpamMMe JOJIKHO HCIOJb30BAThCS COOTBETCT-
BYIOILCE aTTECTOBAHHOE HUCHBITATEBHOS 000PYIOBAHNEC U CPEACTBA M3MEPCHHUI, OBEPEHHBIC (Kanudpo-
BAHHBIC) B YCTAHOBJICHHOM MOPSAKE.

Hcnoneayemoe UCTIBITATEIBHOE 0DOPYAOBAHKUE W CPCACTBA W3MCPCHHI JODKHEI OBITh ATTCCTOBAHBI M
UMETh JCHUCTBYIOIMUE HA MOMEHT MCIBITAHUN CBHACTEABCTBA OO arTecTalii W CEPTUQHKATHL O
KaJIUOPOBKE.

2 OBBEKTHI HCOBITAHAI

2.1 OObeKTaMU UCTIBITAHUI SIBISFOTCS:

o6pasist [TKM, BBINOTHEHHOTO M3 MOHOCIOECB HA OCHOBE OJHOTO THIIA CBA3YIOILETO U APMHUPYIOIIETO
MarepHaia, IMEIOLIEro OAHY CTPYKTYPY apMHUPOBAHHI,

00pasLpbl JETKOBECHOTO 3aIOTHUTE]IS,

THIIOBBIC KOHCTPYKIMH, BHITOTHEHHBIC U3 3THX [IKM u 1erKoBECHOTO 3amoTHHTENS,

TUITIOBBIC Y3JIbl, BHITIONHEHHBIE U3 3TuX [TKM.

2.2 B xauecTBe apMHPYIOIIETO MaTepuana MoHocnos ogaopoaHoro ITKM mosker ObiTh HCIOIb30BaHBI
CIEYIOME MaTepralsl (B 3aBUCHMOCTH OT THNA YKIAAKH):

JICHTHI C OJHOHAIPABJICHHEIM aPMUPOBAHHEM,

IUIETCHBIC TKAHH CATHHOBOTIO, MOJIOTHSHOTO, CApsKeBOTO M APYTOTO BHAA MEPCIUICTCHHUS,

MAaTHI,

MYJIbTHAKCHATIbHBIC TKaHH (OHaKCHANbHbIC, TPHAKCHAIBHEIC, KBAAPOAKCHATbHBIC).

2.3 HcribITaHnsIM 110 HACTOSIICH MPOrpaMMe MOXKET HOABEPraThCsl HEOAHOPOXHDIHM rudpuansiii [TKM,
y KOTOPOTO MOHOCIIOH BBITIO/THEHBI U3 THOPUAHEIX APMHPYIOLIHX MAaTePHATIOB, HIMCIOIAX B CBOEM COCTaBe
BOJIOKHA Pa3HOHM XUMHUYCCKOH NPUPOIEI, HAPHMEP, CTCKISIHHBIC H YIICPOAHBIC.

2.4 TunoBble KOHCTPYKLHHM W Yy37bl NPEACTABIAIOT OCHOBHBIC KOHCTPYKTHBHO-TCXHOJOTHUCCKHE
pelLIeHus, MPUMEHAEMBIC B KOPITycax U HaACTpoiikax cyaos u3 [TKM.

2.5 HcnblTaHuS THIOBBIX KOHCTPYKIMH M Y37I0B TPOBOAATCA IS ONPCACICHHS BO3MOXHOCTH
npuMeHeHus paceMarpusaemoro IIKM u TexHomOrnu ero mepepaboTKu IJ11 U3rOTOBJICHHS KOPIYCHBIX
KOHCTPYKIMH U H3AENUH U HOATBSPKACHUSA TPEOyEMBIX XapaKTePUCTHK MPOUHOCTH B PpaboTOCIOCOOHOC-
tn [IKM B ux cocrase.

2.6 1TIKM, noanexamuit npuzHanuio PC, a Taxke M3roTOBICHHBIE UX HETO THIOBBIC KOHCTPYKUHH H
Y3Ibl, B T.. C IPHUMEHEHHEM JIETKOBECHOTO 3AIIOMHUTEII, AODKHBL OBITh HM3TrOTOBJICHBI MO TCXHOJIOTHH
M3rOTOBJICHHSA KOpPIycOoB M Haiactpoek cymoB u3 [IKM, a rtakxke HMX OTAC/IBHBIX KOHCTPYKIHH Ha
OPEANPHATHH (M3TOTOBHTENE), JTHOO IO TEXHOJOTUH, pa3paboTaHHOM IS KOHKPETHOTO OOBEKTA.
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B cnyuae n3aMeHEeHHs TEXHOJIOTHH U3TOTOBICHUS THOO0 c¢ OTAebHBIX pexkuMoB, [IKM momkeH mpoiiti
MOBTOPHBIC HCIBITAHHA B MOJIHOM HIIM COKPAIICHHOM 00OBEME B 3aBHCUMOCTH OT TOTO, KaKHe M3MCHECHHA
BHECEHBI B TEXHOJIOTHUECKHH IPOLIECC.

2.7 No nposenenus ucnerranuii [IKM Texnonorus, paspaboTraHHas Ajis €r0 M3rOTOBACHHS, AOJ/DKHA
ObiTh OTpaboTaHa Ha MHpeaUPHUATHH (M3rOTOBUTCIC), TAC MPCANOIAracTCs H3rOTOBICHHE OOPa3LoB,
THUHOBBIX KOHCTPYKLHH H Y37I0OB, a TAKXKC MOATBCPKACHA CTaOMIBHOCTD TEXHONOTHUSCKOTO MPOLIECCa U
KaueCTBO MX H3TOTOBJICHHA.

3 OFbEM M BHJIbl HCIIBITAHWI KM H JIEFKOBECHBIX 3ANIOJTHUTEJIEN

3.1 IIKM © nerkoBeCHBIE 3aIlOMHHUTEIH, TOJICKAIMAE NPH3HAHUIO PerucTpoM, JOMKHBI MPOWUTH
HCTBITAHUA 10 HACTOAIICH MporpaMMe B COCTaBe OOpasmoB I ONPEACICHHUSA CACAYIOLIMX
XapaKTCPUCTHK:

(pU3UKO-MCXAaHWYECKUX B HMCXONHOM COCTOSHHM H C YYCTOM BO3ACHCTBUS (aKTOpOB cpembl
SKCIUTyaTanuu (BO3ACHCTBHEC MOPCKOH BOJBI, MOBBIICHHBIX TEMICPATYP, LHKIMYCCKHX H JIHTEIbHBIX
HArpy30K | T.1.),

TCXHOJIOTHICCKHUX;

MOKA3aTC/ICH CTCIICHH MOXKAPOOTIACHOCTH;

3.2 O6pasupt [IKM 1 1erkoBECHOTO 3armoHUTE/s BRIPC3AKOTCS U3 IUIACTHH (3aroToBOK) B 3aJaHHBIX
HaNpaBICHUAX U MO TPeOOBAHUIO B 33MAHHBIX PAHOHAX STHX IUIACTHH.

OOpasipl JIErKOBECHOTO 3aMOJIHMTE/Sl THIMA TMCHOIUIACTA BBHIPC3AIOTCS W3 TOTOBBIX ILUIACTHH HIIH
OJI0KOB, TIOCTABIAEMBIX MPEANPHUATHEM (H3TOTOBHTEIIEM).

[TnacTuner (3aroToBku) A1 Beipe3ku oOpaznos [1IKM u nerkoBecHOro 3amonHuTens Ha OCHOBE MaToB
(OpMYIOTCS € HCIIOIBb30BAHUEM TEXHOJIOTHH, pa3paboTaHHOM Jurst ux u3rotoBieHus (cM. 2.6 u 2.7). Cxema
apmuposanus [TKM ompenensercs B coorsercTBun ¢ 2.1 u 2.2,

3.3 [110THOCT VKJIAAKH apMHUPYIOIINX MAT€pHaIoB IpH (HOPMOBAHMY IUTACTHH (3ar0TOBOK) JAOJDKHA
COOTBETCTBOBATh TPCOOBAHHSIM, YCTAHOBJICHHBIM Al MPUHATOH TexHoioruu (opmosanus. Ilpu stom
OTHOCHUTEIBHOC COJCPKAHUC APMHUPYIOIIMX MATEPHANOB B 3aBUCHMOCTH OT HX THIA [ HauOojee
PacIpoCTpaHCHHBIX METO0B (hOPMOBAHUS JODKHO OBITh HE HIDKE, YKa3aHHOTO B Ta0m. 3.1

Ta6uauma 3.1
OTHOCHTEIHLHOE CoepKaHe APMHPYIOIIHX MaTepHAJIOB II0 Macce IS MeTox0B (opMoBaHUA
MeTton Tun apMupyromero MaTepuaia
(dopmoBaHust
CTeKIoMaThl CTeKISIHHOE BOJIOKHO YrieponHOe BOIOKHO CreKIsiHHAS pOBHUIA
KonraxtHoe dopMoBaHUe e menee 0,3 e menee 0,5 He menee 0,35 —
3akpeiToe (BakyyMHOe) hOpMOBaHHE — 0,65...0,7 0,4...0,6 —
Hambutenne — — — He meHee 0,35

[M1oTHOCTP YKIQOKH apMUPYIOLIMX MATCPHAIOB MO/DKHA HM3MEHATBCS TakuM 00pa3oM, UTOOBI
OTHOCHUTEIBHOE COACPIKAHHE CBA3YIOIICTO B PA3HBIX TOYKAX IUTACTHH (3arOTOBOK) OTIMHYANOCH OT €ro
CPEeIHETO 3HaucHUs HE Oomee:

JUTS METOAA KOHTaKTHOro opmosanus — 2 %;

JUT METOAOB 3aKpbIToro (Bakyymuoro) dopmosanust — 0,5 %;

[t Metoaa HanbuieHuI — 3 %.

3.4 KauecTBO H3rOTOBICHHSA IJIACTHH (3arOTOBOK) M BBIPE3KM W3 HHUX 00pas3oB JOIKHO
COOTBETCTBOBarh HactoammM TpeGoBanmsiM u Tpebosanusam ['OCT 23801-79 wmnm amamormaHOrO
cranaaprta, npusHaHHoro Peructpowm.

3.5 Ucnbrranus no onpeaeneHuo GU3NKO-MEXaHUIECKHX XapPaKTEPHCTHK.

3.5.1 Vopyrue u npoarocTHeie xapaktepuctuku [IKM mpu kpaTkoBpeMEHHBIX HAarpy3Kax B HCXOAHOM
COCTOSIHHH OINPEAETIAIOTCS B COOTBETCTBUH € TICPCYHEM M MECTOAMKAMH HCTIBITAHHH, YKa3aHHBIMH B Ta0N. 3.2.
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Tabnmma 3.2
ITepeuens onpeaesseMbIx XapakTepucTuk IIKM B HCXOAHOM COCTOSHHH M METOIHKH €r0 HCNMBLITAHHHA IMPH KPATKOBPEeMEHHBIX HATPY3Kax
Ne XapakTepHcTHKa MeTomka Hanpasnenue BbIpe3kH AJNBTCpHATHBHBIC
/n HCTILITAHAH obpa3sua, rpas. METOIHKH HCIIBITAHHH
1 | IInoTHOCTE I'OCT 15139-69 — ASTM D 792 ASTM D 1505
HUCO 1183
NF T 57-102
2 | Oraocurensroe comepxanue | I'OCT 23816-79 — ASTM D 792

CBABYIOMETO

ASTM D 2734 ASTM D 3171 SACMA RM 10

3 | Moays HopMasHO# ynpyroctd | I'OCT 23813-79 0° ASTM D 638 (Tun 1) ASTM D 3039/D 3039M
45°
90°
4 | Mogyms capura B miockoctd | T'OCT 23814-79 0° ASTM D 3518 ASTM D 4255
apMHUPOBAHUS 45°
90°
5 | Moxysms mexcoitnoro capura’ | TOCT 23814-79 0° ASTM D 2344 ASTM D 2733 SACMA SRM 8R
45°
90°
6 | Kooppuuuent Ilyaccoma m| I'OCT 23805-79 0° ASTM D 3039/D 3039M
npeaesibHoe OTHOCHTEIBbHOE 45° ASTM D 638 (Tum 1)
YAJIHHEHHE 90°
7 | MakcumanbHoe Hanpspkenue | I'OCT 23802-79 0° ASTM C 393/C 393M
TIPH PaCTSKSHUH 45° ASTM D 638/D 638M
90° ASTM D 3039/D 3039M
ASTM D 54502
NF T 57-101
HCO 527
HCO 3268
SACMA RM4
SACMA RM9
8 | MakcumanbHoe HampspkeHue | I'OCT 23803-79 0° ASTM D 638
TIpH CXKATUU 45° ASTM D 695
90° ASTM D 3410
ASTM D 5449
ASTM D 5467 ASTM D 6484/D 6484M ISO 527
SACMA RM 1
SACMA RM 6
9 | MakcumanpHoe HanpspkeHue | T'OCT 4648-71 0° ASTM C 393/C393M?
npu u3rube’ T'OCT 25.604-82 45° ASTM D 790
90° HnCoO 178
HCO 14125
NF T 57-105
10 | MakcuManbHOE HAIpSDKSHHE — — ASTM C 273
IIpU CHABUIE B IIJIOCKOCTH ASTM D 3518/D 3518M
apMHUPOBaHUS ASTM D 4255
ASTM D 5379
ASTM D 5448
nco1922
SACMA RM 7
11 | Makcumansuoe uanpspkenue | I'OCT 23804-79 0° ASTM D 2344
TPH MEXKCIOMHOM cpHre! 45° ASTM D 2733
90° ASTM D 5379/D 53792
ASTM E 143
HUCO 4585
NF T 57-104
SACMA RM 8

;Xapal(’repncmlcu I[MTKM nox yrioM 45° onpenensiorcss Ha OCHOBE OHAKCHAJIBHBIX JHArOHAIBHBIX TKAaHEH (+ 45°/ —45°).
IIpuMeHsieTCs A1 oqHOHaNpaBJieHHOH cxeMbl apmupopanus [TKM.
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3.5.2 Ynpyrue u mpouHocTHbie XapakTepucTikd [IKM mpu moBTOPHO-CTATHYECKHUX U JTATCIBHBIX
HArpy>KeHHAX B HCXOZHOM COCTOSIHHH OMNpPEIEIBIIOTCI B COOTBETCTBHHM C IEPEYHEM H METOAMKAMH
HCIIBITAHUMH, YKa3aHHBIMH B Tabn. 3.3.

Tabunuma 3.3
Ilepeuenn onpenensieMbIx xapakrepucTHk IIKM B HCXOTHOM COCTOSHHH
M METOIHKH €ro NMOBTOPHO-CTATHYECKHX H IMTEIbLHBIX HATPY/KeH I
Ne XapaKTepHCTHKa Meroauka HanpasneHue BhIpe3kH ANbTepHAaTHBHBIC
n/n HCTILITAHHH obpasla, rpaa. METO/IHKH HCIILITAHHH
1 | penen orpamumucHHO# BbIHOcAHBOocTH npu | ['OCT 23809-79 0° ASTM D 3479
pacTsDKEHHH Ha Gaze 2 X 10® unkios! 45° HCO 527
2 | Ilpenen orpaHudeHHOM BHIHOCAMBOCTH NpH cxatuu | TOCT 23809-79 0° HCoO 527
Ha Gaze 2 x 106 muknos! 45°
3 | Ilpemen orpaHmueHHON BBIHOCIHBOCTH mpH u3rube | TOCT 23808-79 0° —
Ha Gaze 2 x 10° muxsios! 45°
4 |Ilpenen orpanuueHHOM BbIHOocauBocTH mnpu | TOCT 23804-79 0° HCO 14130
MEKCIIOHHOM CIBUre Ha Gaze 2 X 10° muksion! 45°
5 | IIpenen monroBpeMeHHOM mpouHocTH npH pacTsoke- | TOCT 23810-79 0° —
HuH Ha Gazse 10° u! 45°

'Cm. cHocky 1 k Tabi. 3.2,

353 Hcmerranus oOpasuoB ITKM mpu moseimenHo Temmepatype 60 °C mpoBomiaTcst ¢ y4eToM
tpeGosanmii [OCT 23806-79 amg ompeaeacHII XapakTEPHCTHK, YKA3aHHBIX B MyHKTax 3 — 5, 8, 11 Tabn. 3.2.

Ucxozas u3 npeanoaracMeIX YCIOBHIA dKCIUTyaTauu ucneitanus oopasuos [IKM moryT npoBoauTscs
U IPU APYTHUX 3HAYCHUSAX IOBBIICHHBIX TEMIIEPATYP.

3.5.4 Hcnoitanus Ha Bogomormowmenue [IKM mposomarcs B coorserctBum ¢ 2.3.9 gactu XIII

«Marepmnaen.
Bruaane Bogwsl Ha croiikocts ITKM ompenenseTcs mo M3MEHEHHMIO XapaKTEPUCTHK, YKAa3aHHBIX B
myuaktax 3 — 5, 7, 8, 11 tadn. 3.2. lpeasapurenvno oOpasiel [TKM moaBepraroTcs yCKOPEHHOMY

BO3/CHCTBUIO BOJBI B COOTBETCTBUH ¢ MCTOAUKOH, mpuseacHHOH B 2.3.12 wactu XIII «Matepuansi».

3.5.5 OOpazupl CTKOBECHOTO 3ArOHUATE UCTIBITHIBAKOTCA HA BOAOIOIIOIICHHE H MPH KPATKOBpE-
MCHHOM HAUPYXCHHH [IsI ONPEACICHUA YNPYTHX M HPOYHOCTHHIX xapaktepuctHk. I[lepeuens
OMPEICIICMBIX XAPAKTCPUCTUK U MCTOAMKH HCIBITAHUNA NPHBEACHH B Tabl. 3.4.

3.5.6 na onpenencaus Bo3MoxkHOCTH npuMeHeHust [IKM B KOHKpETHBIX KOHCTPYKIX H H3AETHSIX
MOTYT VYHTBIBATHCS AOMONHUTCIBHBIC XapaKTEPHUCTHKY, YKa3aHHbIE B Ta0m. 3.5.

3.5.7 B 3aBHCHMOCTH OT YCJIOBHH SKCILIYaTALUH JODKHBI OMPEACTIATHC:

BIIMSHHAC HA MCXAHHYCCKHC XAPAKTCPUCTHKH MAcio-, He()TENPOAYKTOB;

BIMSHHC HA MEXaHWICCKHUC XapaKTCPUCTHKHU COJISTHOTO TYMaHa,

JHHEHHOE (00BEMHOE) PACHIMPCHHUE U TEIUIOMPOBOAHOCTE.

3.5.8 IlepeucHp AOTIOTHUTEIHHBIX XaPAKTEPHCTHK MOXET YTOUHATHCA HA OCHOBAHHH PE3YNbTATOB
MPOBEICHHBIX UCIBITAHUH.

3.6 UcrieiTanns 1o ONPCACICHHIO TCXHOJIOTHYECKHX XaPaKTEPHUCTHK.

3.6.1 UcnipiTanns no ONPEACICHAIO TEXHOJIOTHYECKAX XaPAKTEPUCTHK TIPOBOJSTCS A OIPCACIICHU
TCXHOJNOTHYHOCTH, T.€. CIHOCOOHOCTH HMCXOAHBIX KOMIIOHEHTOB — apMHPVIOIIMX MAaTepHAJIOB U
cBA3yIOMICro, nepepabarpiBaThcs B KOHCTPYKIMIO (u3acaue) u3 [TKM ¢ momompio BEIOpaHHOro Metona
H3rOTOBJICHHSL (KOHTAKTHOTO (OpMOBAHHSA, HAMBUICHHS, BAKYYMHOH HHXCKIMH (METOAOM HHQY3HH,
RTM-meronamu), aBToKIaBHOTO (JOPMOBAHHUA, MPECCOBAHMSA, MMATPY3HH) C 00CCIICICHHEM CTAOMIIBHOCTH
M HAAJICXKAIETO KAYCCTBA U3TOTOBICHHA.

3.6.2 JIns ompcACHCHUS TCXHOJIOTUYHOCTU HCXOAHBIX KOMIIOHCHTOB JOJIKHBI OIPEICISTBCS
CICAYIOIHC XaPAKTCPUCTHKH:

BA3KOCTb CBSI3YIOLIETO;

TEMIICPATYPa IK30TCPMHUCCKOH PEAKLHH MPH MOTUMEPH3ALHH CBA3YIOIICTO;
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Tabnuma 3.4
IlepeyeHsb omnpee/iieMbIX XapaKTEPHCTHK JIETKOBECHOT O 3AMOIHATE IS H METOTMKH MCITBITAHIIA

Ne XapakTepHCTHKA Metoauka uCnbITAaHUH AHaJIOTHYHbIE METOAHKH HUCMBITAHUH
n/n
1 | IIpenenbHOE BOMOMONIOEHHE I'OCT 20869-75 ISO 2896: IToponnacTel xecTKHE.
IImacTMacchl ST9EHCTBIE JKECTKHE. OnpeneneHue BOAONOMIOIEHHA

Mertoy onpeieNicHAsI BOAONOTIOMCHAS

2 | Moayms HOpMallbHOH YNpyrocTH I'OCT 23813-79 ASTM E1875-13
T'OCT 18336-73 IlnmacTMacchl SIEHCTHIE JKECTKHE. ASTM D 1621
MeTon onpenencHust MOAYIS ynpyroct npu cxarua | ASTM D 16232
T'OCT 17370-71°
TlnacTMacchl SMEHCTBIC JKECTKHE. MeTo/ onpeneneHus
MOJTYJISl YIIPYTOCTH TIPH PACTSDKCHAH

3 | Moayms capura I'OCT 23814-79 ASTM C 273
4 | Pazpymaromiee HanpsbkeHHe NpH I'OCT 17370-71 ASTM D 1623
pacTsKeHHH IlmacTMacchl SIEHCTBIC JKECTKHE.

MG’IDII HCIILITAHUS HA PACTDKCHHUC

5 | Pazpymaromee HanpsbkeHHe NPH I'OCT 23206-78 ASTM D 1621
CKATHH IlracTMacchl SIEHCTBIC JKECTKHE.
MeTon HCIBITaHUS Ha COKaTHE

6 | Pazpymaromiee HanpsbkeHHe NpH — ASTM C 273 unn ASTM C393/C393M
C/IBHTE

! Jlnst nerkoBecHOTo 3amONHMTENA Ha OCHOBE MaTOB YNPYTHE H MPOYHOCTHBIE XapaKTEPHCTHKH ONPE/INIAOTCA B HanparieHmsx 0° u 90°
B TJIOCKOCTH YKJIAJIKH MaTa, IPH 3TOM HampapjieHHe (° OpHEHTHPOBAHO BJIOJb ITOJIOTHHINA MaTa.

2VkasaHHBIC CTAaHIApThl OMPEJE/MIIOT METO HCHBITAHHS OOPasIOB HA PACTSIKCHHE 6e3 YTOYHEHHS METONa ONpEeICHHS MOy
VIPYTOCTH.

Ta6numa 3.5
IlepeyeHb MOMOTHUTETbHBIX XapakTepucTHK ITKM M MeTOIHKH MX omnpeae/ieHHA

Ne XapakTepHcTHKA Meroauka AHaJIOTHYHasl METO/IMKA HCIBITaHHH
n HCTIBITaHHH

1 | IIpenenbras mpounocth mpu pacTsokenun — | OCT 5.91127-83 ASTM D 6415,

CKATHH B TPAHCBEPCATHHOM HATIPABICHHH ASTM C 297
2 | Baskocets paspymenus (popmer 1 u 2) — ASTM D 5528-01 (¢opma 1), Metoa usruba Gayiku ¢
ogHocTopoHHHM HazapezoM (ENF) (¢popma 2)

3 | YnenpHasa ygapHasi BSI3KOCTh TOCT 4647-80 HCo 179

4 | BerHOCTHBOCTE Ha H3ru0 npw BHOpaIuu I'OCT 23808-79 —

5 | Ilom3yuecTs NpHU pacTsDKEHUH — CXKATHU I'OCT 23811-79 —

CTCTICHb U BPEMS IOJUMCPU3ALNN CBSI3YOIICTO;

BCIMYMHA YCAOKU CBS3YIOIICTO MPHU €r0 MOJTUMECPHU3ALINML;

IPONUTBEIBAEMOCTE M CMOJIOHACHIINEHHUE apMHUPYIOIIET0 MaTepuaa;

OTHOCHUTENIBHOE coneprkaHue cpsayromero B [TKM;

pomycrtumas tommuaa [IKM npu vHenpepbiBHOM (hopMOBaHUMY;

MaKkCUMaJIbHas Temmeparypa u Bpems tepmoodpadoTku [IKM npu ropsuem oTBEpKACHUH,

KOJIMYECTBO THUKCOTPONHBIX J00ABOK M CIOCOOHOCTh oOecmeunth (POpMOBAaHHE BEPTHKAIBHBIX
MIOBEPXHOCTEM.

3.6.3 [luHamMuueckas BI3KOCTh cMOJTBI onpeaersiercest o Metoguke ASTM D2196-05 wm T'OCT 1929-87.

3.6.4 Temmeparypa SK30TCPMUUYCCKOW PCAKIMHN MPHU MOJIUMEPURALMH CBI3YIOUIETO ONPEAC/ICTCS B
coorBercTBuM ¢ [OCT 21970-76 (MCO 584).

3.6.5 CreneHp U BpeMs MOIMMCPU3ALNHN CBSI3YIOLICTO ONPEACIIIIOTCS TEMIIEPATYPOH CTEKJIOBAHUA B

cootBercTBuH ¢ ICO 11357, Bpems moaumvepuzaumu cessyromero (kenaruausamun) — [OCT 22181-91
(MUCO 2535).
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3.6.6 Ycanka CBA3YIOMIETO IPH €10 momMepusammu onpeaengerca B coorserctsun ¢ [OCT 18616-80
u UCO 2577.

3.6.7 TIponuTEIBAEMOCTD M CMOJIOHACHIIIICHHUE aPMHUPYIOINETO Marepraia (OLeHKa CKOPOCTH IPOIHTKH
JUISL CPABHUTEIIBHBIX HCIBITAHHH) H CMOJIOHACHIIICHHE onpeacisiorces B coorsercteuu ¢ TOCT 23816-79
(WIH aHAJIOTHYHOMY CTaHJAPTY, cM. Tadm. 3.2)

3.6.8 OrtHocurenmpbHOC coaepxkanue cesayromero B [IKM ompeaensercs B COOTBETCTBHH C
T'OCT 23816-79 (unn aHamOrugHOMY CTaHAapTry, cM. Tadm. 3.2).

4 OBbEM M BH/Ibl HCTILITAHW#H THIIOBBIX KOHCTPYKIHI B YIOB

4.1 TunoBble KOHCTPYKIMH H Y37bl JOJDKHBI IPCACTABIATH COOOM OCHOBHBIC CBSI3H M SJICMCHTHI
KOPIYCHBIX KOHCTPYKUMH, HMETb IPECACTABHUTCIBHBIC pa3Mepsl H 0OCCICUMBATh BO3MOXKHOCTh HX
H3TOTOBJICHHS C HCIOJb30BAHHEM BbIOPAHHOM TEXHONOIMH JUIS MOATBEPXKJICHHS TOTO, 4TO JAAHHAS
TEXHOJOTHA MOXKET MNPHMEHATBCA 11 H3TOTOBICHHSA KOPIyCHBIX KOHCTPYKIHH ¢ oOccredeHHEM
CTabUIIBHOCTH TEXHOJOTHYCCKOTO MPOLIECCA U HAIJICHKAIIETO Ka4eCTBA H3TOTOBICHHSL.

4.2 Tunosble KOHCTPYKIMHU U y37bl H3TOTABIHMBAIOTCA U3 3asMBiIcHHOTO Juis npusHanusg [TKM, B T4. ¢
HCHOJIB30BAHHEM JIETKOBECHOTO 3AMOIHHUTEIS M0 TEXHOJOTHH, BHIOPAHHOH ¢ ydeToM 2.6.

B cocraBe THMOBBIX KOHCTPYKLMH M y310B MoryT wmcmomb3oBarbcs IIKM Ha OCHOBe Apyrmx
APMHUPYIOIIHUX MATePHAIOB, OJUHAKOBOH C 3asBiacHHBIM Ayisi mpusHauus [TKM xumudeckoii mpupoaoi, u
Ha ToM ke cBsytomeM. [Ipu atom 11 [IKM nomkHbI OBIT TPU3HAHBI HIH MOTYT IPOXOANTH MPOLCAYPY
MPH3HAHUA OJHOBPEeMEHHO ¢ mepseiM [TKM.

4.3 W3rotoBieHHE THMOBBIX KOHCTPYKIMI H Y3JI0OB JOJDKHO IIPOBOAUTBCS B COOTBETCTBHH C
BEJIOMOCTSMH KOMIUICKTOB KOHCTPYKTOPCKOH M TEXHONOTHYCCKOH MOKYMCHTAIMH.

4.4 B cocTaB THIOBBIX KOHCTPYKLHMH H Y3/I0B B HACTOSINCH MPOrpamMMe BKIIFOUCHBI

ONHOCJIOWHBIC IUTACTHHBI;

TPEXCIIOHHBIE TIIIACTHHBI,

6anxu Habopa I1-o6pa3Horo mpodus;

y3€J1 CTBIKOBOTO COCIHHCHHUS;

y3en T-00pa3HOro coeauHCHUSI.

4.6 OxHOCIOMHBIC TUTACTHHBI U METOAUKA WX UCIIBITAHUA.

4.6.1 OgHOCTOMHBIC IUIACTHHBI H3rOTABIMBAIOTCSA M3 paccMmarpuBaemoro ITKM 3anaHHOM CTPYKTYphI
apmuposanus (cM. 2.1 u 2.2) ¢ yKIaakoH IOTOTHHINA apMHPYIOIIET0 MaTepHana BIOIb ANHHHON CTOPOHBI
TITACTHHEI.

4.6.2 M3rotoBneHNe MIACTHH MPOU3BOANUTCS C TIOMOIIBIO BHIOPAHHO TEXHOIOTHUY H3TOTOBNCHHS (CM. 2.6)
B JBYX IOJOXKEHHUAX — B TOPH30HTAIBHOM M BEPTHUKAIBHOM, II0 OZHOM INACTHHE B KWKAOM IOIOKECHUH
(cM. puc. 1). B nepBoM mosioKeHHH pa3Mephl TUIACTUHBI JODKHEL OBITh He MeHee 1500 x 1000 mmM, BO
BTOpOM mojokeHnd — He MeHee 2000 x 1000 MM, mpudeM AiuHHAs CTOPOHA JMODKHA OBITH
OpPHMEHTHPOBAaHA B BEPTHKAIBHOM HampasicHuH. B o0OMX cioydyasx TONMINMHA IUIACTHH JODKHA OBITH
paBHa 10 mm.

IIpu M3roTOBICHHH BEPTHUKATIBHOM INIACTUHBI OOBEMBI IPUMEHEHUS THKCOTPONHBIX JOOABOK M KJEs
(01 3aKpeIrICHUs CYXOro apMHUpPYIOLIETO MAaTepUaia B CIydae HCIONB30BAHMS TEXHOTOTHI BaKyyMHOM
HHXKEKITHUH) JO/DKHBI OBITE CTPOTO OTPAHHUCHEL.

4.6.3 M3 mnactvH U3 TPEX Pa3HBIX PalHoOHOB (BOMM3M KOPOTKMX CTOPOH IUTACTHHBI M IMOCCPCAMHE)
BBIPE3aIOTCS 00pasusl B BUAC NPH3M (CM. puC. 2):

A1 HcnbITaHui Ha crarmueckuid u3ru® B cootBetctBuH ¢ [OCT 4648-71, TOCT 25.604-79
pazmepamu 200 X 20 mm mo 10 T 11 Ka)KIOro HANPABICHUS APMHUPOBAHUS,

JULSL MCTIBITAHUK HA MEKCIOMHBIM casur B coorBeTcTBUM ¢ ['OCT 23804-79 pazmepamu 60x10 mm,
Taroke 1Mo 10 mT. i Ka)KI0ro HampaBICHUS APMUPOBAHIS,

s onpeaeeHus miotHoctr B coorsercTeu ¢ [OCT 15139-69;

JUI OIPEACCHIST OTHOCHTCIIBHOTO coacprkanmst cBsayromero mo I'OCT 23816-79.
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Pue. 1 Opnocnoiinbie mnactuasl [IKM ropusoHTanbHO# (ciieBa) U BepTHKaNLHOM (crnpaBa) GOpMOBKU

4.6.4 ITonoBrHa 00Opa3LOB A1 UCIIBITAHUH HAa M3rHO (IO TPEXTOUCUHOM CXEME) M MEIKCIIOMHBIN CABHT
HCTIBITHIBAIOTCS TIPH KPAaTKOBPEMEHHOM HATPYKEHHH, BTOpPas MOJOBHHA — IPH MOBTOPHO-CTATHYCCKOM
HATPY’KEHMH B COOTBCTCTBHH CO CTAaHAapTOM, mpu3HanubeIM PC, Ha Gase 10* muxnos npu 50 % yposms
HAarpy>kK€HHOCTH OT CPCAHCH BEIWYHHBI PA3PBIBHOM HArpy3KH, OMNPEACICHHOW MO pe3ylbTaraM
CTaTUYECKUX HCHBITAHUH. B ToM ciydae, eciay Ipu HMOBTOPHO-CTATHUYCCKHUX WCIIBITAHHAX Pa3pyLICHHE
o0pasia He NMPOH30IILI0, TO €r0 HCIBITHBAIOT A0 Pa3pyIICHHS NMPH KPATKOBPEMEHHOM MPHIOKEHHH
HarpysKH.

4.7 TpexcaoliHbe TIACTHHBI U METOAUKA UX UCTIBITAHHU.

4.7.1 B TpexclIoHHbIX IACTHHAX HECYIIHE CIIOM H3rOTaBIMBAKOTCA M3 npusHanHoro ITKM 3ananHHOM
CTPYKTYpsl apmuposanmst (cm. 2.1 m 2.2) ¢ yKIagkod MONOTHHINA APMUPYIOIIETO MaTepHana BAONb
JUTMHHOM CTOpOHBI IUTACTWHBI. B KauecTBE CPERHETO CIIOS NMPHUMEHSIETCS MPU3HAHHBIN JIETKOBECHBIN
3aMONHUTEb, THO0 3aMOTHUATEb, KOTOPBIH VKe NpH3HAaH U nMeeT CBUACTEIBCTBO O THIIOBOM OJI0OPCHUH
Peructpa (CTO). B cnyuac npuMEHEHHS NOIHBUHUIXJIOPUAHOrO mneHomiacra tuna I[1BX wmu
TICHOMOTHYPETAHA €ro IUIOTHOCTh JO/DKHA COCTABITh 100 — 150 Kr/Mv’.

4.7.2 W3rotoBneHne TPEXCIOMHBIX INTAaCTHH aHAJIOTMYHO H3TOTOBJICHHIO OZHOCIONHBIX (CcM. 4.6.2).
Pazmepsr mmacTuH 11t ABYX MOIOKESHUH GopMoBanust 10/kHBI ObITh HE MeHEe 2000 x 1000 mm. TTpu 3TOM
TOJIIIMHA HECYIUUX CIOCB JO/DKHA OBITh paBHA 4 MM, a TOMINHHA CPEeAHETO o — 40 MMm.

4.7.3 V3 nnacTHH U3 Tpex pasHbIX PaHoHOB (BOMHM3M KOPOTKHMX CTOPOH IUIACTHHBEI H MOCCPCIUHE)
BBIPE3AOTCA 00pasLbl B BHAC Npu3M (cM. puc. 3):

ang uenbeitannit Ha m3ru® B cootBercTBHu ¢ ASTM D790/ASTM C393/C393M  pasmepamu
750 x 50 x 48 MM 10 6 IIT. AT KAKIOTO HAIPABICHUS apMHUPOBAHHS,

JUTSL TIPH MCTIBITAHHH METOZIOM H3rHOa KOPOTKOH Oanku B cootBeTcTBEM ¢ ASTM D2344/SACMA SRM 8R
pasmepamu 300 x 50 x 48 MM 1o 6 IIT. 4711 KaXKAOTO HAIPABICHUI apMHUPOBAHM.
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Henvimanusa na useub
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Puc. 2 Obpasietr [TIKM nnst GH3HKO-MEXaHHISCKAX UCITBITAHHN B MCXOMTHOM COCTOSTHHH,
BbIPE3aHHbIC U3 IUIACTMH MOPU3OHTANILHOM U BEPTUKANbHONH (POpMOBOK (cM. puc. 1)
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Puc. 3 O6pasubt IIKM 1151 pU3MKO-MEXAHUUECKUX UCHLITAHUNA B MCXOJHOM COCTOSIHUM.
BBIPE3aEMBIE U3 TPEXCIIONHBIX MTACTHH TOPU3OHTANLHON M BEPTHKATLHON (opMOBOK (cM. 4.7.1 u 4.7.2)

4.7.4 llonopuHa 00pa3noB Ha W3TUO (M0 HYETHIPEXTOYCHHOW CXeMe) W YKOpPOUeHHBIH HM3rub (Imo
TPEXTOUEHUHON CXEME) UCTIBITHIBAIOTCS MMPH KPATKOBPEMEHHOM IPUJIOKEHUM HArpy3KH, BTOpasi NOJIOBUHA —
NPU NOBTOPHO-CTATMUECKOM HArpy>kKeHUM B COOTBETCTBHHU C MPHU3HAHHBIM CTaHAAPTOM MIIHM OJI0OPEHHOI
PC meroauke Ha 6ase 10* wukiios npu 50 % ypoBHe HarpyKE€HHOCTH OT CPEJHEH BeJIMYMHbI Pa3pbiBHOI
HATPy3KH, ONPeJeIeHHON N0 pe3y/sTaTaM CTaTHYECKUX UCTIBITaHuii. B ToM ciydae, ecnu mpy MOBTOpHO-
CTATUUECKUX UCTIBITAHUAX Pa3pylieHue oOpasla He MPOU30ILI0, TO €r0 UCTIBITHIBAIOT A0 Pa3pyLICHUS MPH
KPaTKOBPEMEHHOM MPUJIOKEHUH HArpy3KH.

4.8 banku nHabopa IT-o6pa3Horo npodwis U METOJIMKA X UCTIBITAHHIA.

4.8.1 banku nabopa TT-oOpazHoro npoduiisi COCTOST M3 NPUCOEAMHEHHOIO MOSICKA, 3aroJHUTENS
(cepmeunuka) npoduis, ero 06hopMOBKY, MepexonAmei BO (JIaHLbL, U JAOTONHUTEIBHBIX YJIEMCHTOB B
BHAe KHHIl, OpaKkeT M HAKIAJOK, KOTOPHIC YCTaHABJIMBAIOTCS IS TONKPCIUVICHUS NMPOQWIS B MECTax
NPUIOKEHUS COCPEAOTOUEHHBIX HArpy30K NPU UCHbITAHUSIX Oajlok Ha u3rud (cMm. puc. 4).

TTpucoennHeHHsbIi Nosacok U 06hopmoBka npoduns Beimonusercs u3z ucnoiryemoro [IKM na ocHoBe
OITHOTO apMHPYIOIIEr0 MarepHraa ¢ 3aJJaHHOM CTpyKTypoi apmupoBaHus (cM. 2.1 u 2.2), 32 UCKIIOYEHHEM
OMaKkcHaNbHBIX JHArOHAIbHBIX TKaHEH M MaroB, MO0 Ha OCHOBE ABYX HcmbiTyeMbIX [1IKM ¢ pasHbiMH
apMupylowMmMy MarepuasiaMd. B nocneaHem ciyuyae otHocutenbHoe cozepkaHue tux [TIKM oTHocu-
TEeJIbHO ApYr JApyra JOJDKHO ObITh yKa3aHO B paboueii MU KOHCTPYKTOPCKOH JAOKyMEHTaLWW Ha
U3roToBleHue 3Tux Oanok. B kauecrse 3anonnurens (cepaeyHuka) npoduas nMpUMEHSETCs MOJAUBH-
HIUIXJIOPHIHBIA MeHoIacT Thnma [IBX WM NEHONOMMypeTaH MWIOTHOCTBIO 80 — 150 Kr/m>, KoTopbie
JIOJDKHBI OBITH MpHU3HaHb! Peructpom.
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banku MMeIoT BbICOTY 3anonHuTens (cepacunmnka) 150 MM M TONUMHY NPUCOEMHEHHOTO MOACKA 12 MM
(cMm. puc. 4).
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10 — monwyuna c60b600H020 nosicka, mm; 150 — eévicoma cepoeunuxa uz 1e2Kko6ecHO20 3aNORHUMENS, MM;
4 — monwuna cmenok ooghopmosku npoduas, mm; 80 — wupuna cepoeunuxa, mm;
80 6 sHamenamene — cRIOMHOCMb 3GROTHUMENS, K2/M®

Puc. 4 O0wwii Bua Ganku Habopa [1-00pazHoro npoduis ais UCILITAHMI METO0M U3ruba KOPOTKOH Gaslku
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4.8.2 UzrotoBneHue Ganok MpOU3BOAUTCA B COOTBETCTBHH C MPUHATOH TEXHONOTHEH W3rOTOBICHHS
(cM. 2.6). Tlpu >TOoM H3rOTOBIEHME KHMI, WX TpHPOpMOBKA M HAPOpPMOBKA HAKJIAJZOK B MecCTax
MOJIKPETIEHUS MOXKET MPOU3BOJUTHCS METOAOM KOHTAKTHOrO (pOpMOBaHUL.

4.8.3 Bankn wzrotasnuBatorcs AAuHOM 800 MM MCNBITAHUM METOLOM HM3ruba KOpOTKO# OGanku no
TpexToueuHoil cxeme Ha mpoiere 700 MM mo mertommke, onoOpenHoit PC. Harpyska k oOankam
MPUKNAABIBAETCA CO CTOPOHb! NPUCOECAUHEHHOIO NOACKA.

banku n3roraBnuBaloTcs B koauvecTse 6 mt. [lonoBrHa 6anok HCTIBITEIBAETCA MPH KPaTKOBPEMEHHOM
MPUWIGKECHAM HATPY3KH 1O pPa3spyLICHMs, Bropas MOJOBHHA — IOABEPracTCs MOBTOPHO-CTATHYCCKAM
MCHIBITAHMAM Ha 6ase 10* UMKIOB MPU MAKCHMANLHOM 3HAYEHHH HACPY3KH B LUKIE, paBHOM 50 % or
cpeAHeil BeMWUWHBI pa3pyllaroieil Harpy3Kku, ONMpeaeNeHHONH Mo pe3yNbTaTaM CTaTHYeCKUX WCIBITAaHHH
Oarok.

4.9 ¥Y3en CTIKOBOTO CO€AUHEHHUS W METO/MKA €r0 UCTIbITAHHH,

4.9.1 Y3en CTHIKOBOTO COETMHEHUS MPENCTARIACT CO00H CoeMHEeHHe NBYX TUIACTHH TONIKHOH 10 MM
¢ MOMOMIBIO JIByXCTOPOHHUX HAKJIANOK O€3 pa3jielku KpoMoK (cM. 5). 1ImacTuHbl M coeIHHHUTENHHBIC
HAK/NAJIKU U3rorasiusaiorcs u3 cepruduippyemoro [IKM Ha ocHOBE 0HOrO apMUpYyIOLIEro MaTepUaia ¢
3aJaHHON CTPYKTypoH apMupoBaHus (cM. 2.1 u 2.2), 3a WckMoueHHeM OWaKCHANBHBIX THArOHALHBIX
TKaHEe#l U Maros..
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Prc. 5 V3en cTBIKOBOTO COeAMHEHUSA IUTA MCTIBITAHWI Ha pacTshKeHHe
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4.9.2 UsroToBineHWe MIACTMH W HA(POPMOBKA COCHMHHUTEJIBHBIX HAKJIAMOK NPOM3BOJUTCA B
COOTBETCTBHUM C TPWHATON TEXHONOTWCH W3rOTOBICHAS — METOAAMH HWH()Y3UH WIH KOHTAKTHOIO
(dopmoBaHua (cM. 2.6). Ilpu 3TOM B 3aBUCUMOCTH OT TOTO, Kakas TEXHOJOrHA NPOXOAMT MpoUCaypY
npu3Hanusa PerucrpoMm, mIACTUHbI MOrYT ObiTh M3MOTOBIEHbI METOAOM WH(Y3uM, a HadopMOBKa
COCAMHUTENbHBIX HAKIANOK — METOAOM KOHTAKTHOro (pOpMOBaHuUs, U HAOOOPOT.

4.9.3 VY3en CTBIKOBOIO COENMHEHWS H3TOTABIMBACTCA B KOJIMYECTBE 6 INT. UIA WCHBITAHUI HA
pacTshkeHHE MO MeToauke, ofoOpeHHo# Peructpom. [losoBuHA 00pa3loB y3NMOB HCHBITHIBACTCA TPH
KPaTKOBPEMEHHOM TPHJIOKCHUHU HATPY3KH 0 pa3pylICHUs, BTOpas MOJOBUHA — IMOBSPTACTCA TOBTOPHO-
CTATMYECKUM UCIbITAHMAM Ha 6a3e 10% LUMKIIOB NPY MAKCUMAILHOM 3HAYEHUH HALPY3KU B LUKIIE, PABHOM
50 % oT cpenHeil BeNMUMHBI Pa3pPbLIBHOH HACPY3KU, ONPEAEIEHHOM MO pe3yjbraraMm CTaTHYeCKUX
UCHIBITaHu#N y37ma. B ciydae, eciam mpu MOBTOPHO-CTATHUSCKUX MCIBITAHMAX paspyllcHue odpasma He
[IPOM30INIO, TO €0 UCIHBITHIBAIOT 10 PaspylICHUA IPU KPaTKOBPEMEHHOM TIPHIIOKCHUM HATPY3KH T
OTIPSIIENCHNS OCTATOUHON TPOYHOCTH.

4.10 Yzen T-o0pa3HOr0 COSTWHEHHS H METOAWKA €r0 MCTIBITaHWH.

4.10.1 Y3zen T-00pa3zHoro COCOUHECHUS MPEACTABISECT COSANHEHHE OBYX IIACTHH TOMMHHOMK 10 MM ¢
MOMOIIBI0 TIPHU(GOPMOBOYHEIX YTOJIBHUKOB (CM. puc. 6). IL1acTHHBI M npU(GOPMOBOUHBIE YIOJBHUKH
n3rorapauBaloTcs M3 ucnbsiryemoro IIKM Ha OCHOBE OXHOIO apMHUPYIOIIESTO Marepvalia ¢ 3alaHHOM
CTpyKTypoll apmupoBanusa (cM. 2.1 u 2.2), 32 UCKIIOUSHHEM OMaKCHATIBHBIX [HATOHANLHBIX TKAHEH M
MaroB.

4.10.2 BeIOOp TEXHONOTWM W3TOTOBICHWSA TNACTHH W MPU(POPMOBKA YTOJLHHKOB TPOU3BOAHTCS
aHAJIOMMYHO Y3J1y CThIKOBOIO COEAUHEHUS (CM. 4.9.2).

4.10.3 [lns wmcnbplTaHWif Ha paBHOMEPHBIN OTPEIB MO ONOOPEHHON PerucTpoM METOOHKE Y3el
T-00pa3Horo coenHeHNs W3rOTABINBACTCS B KOIUdecTBe 6 T, (cM. puc. 6). [lonoBuHa 00pa3LOB Y3108
WCTIBITBIBACTCS TIPH KPAaTKOBPEMEHHOM TIPHIIONKEHHH HATPY3KW O pa3pylicHWs, BTOpas TOJOBMHA —
TOIBEpraeTcs MOBTOPHO-CTATHYECKWM WCTIHITAHUSM Ha G6ase 10% LMKIOB MpH MakCHManbHOM 3HAYCHHH
Harpy3kyl B TWKie, paBHOM 50 % OT cpeaHel BeNnWuWHBI pasphiBHOW HArpy3kW, OTPEACNCHHON TO
pesyabTaTaM CTAaTUUECKMX MCObITaHWH y3na. B Tom cioyyae, ecad npu npoBeneHUU MOBTOPHO-
CTaTHYECKUX MCIBITaHUI paspylieHHe oOpasiua He MPOM30MIIIO0, TO €r0 UCHBITBIBAIOT [0 Pa3pyIICHHs
IpH KPAaTKOBPEMECHHOM MPUJIOKCHUU HArPY3KH 0 Pa3pyUICHUS [ OMPCACICHUS OCTATOUHOM
MPOYHOCTH.
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Puc. 6 V3en T-o0pasHoro coeHHEHHs s WCTIBITAHWH HA PaBHOMEPHBLIN OTPLIB
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5 BHECEHHME W3MEHEHHUI B IPOITPAMMY HCIIBITAHAIA

5.1 IlpeamoxeHus mo BHECCHMIO H3MEHEHHMH HampaBAIOTCs npoekTaHTtamMH cyaoB u3 [IKM,
MPENPUATAIMH (H3TOTOBUTEISIMH), 3AHUMAIOIMXCS M3TOTOBICHUEM KOHCTPYKIMH M U34ENU H3 3THX
MAaTepPHAJIOB, & TAKXKEe APYTUMH 3aHHTEPE COBAHHBIMU OPTaHU3aLMAMHU, ¢ COOTBETCTBYIOIIHUM TEXHUUECKUM
060CHOBaHMEM HEOOXOIMMOCTH BHECEHHUS TAHHBEIX M3MEHCHUM.

5.2 TIpeamoxeHHBIC M3MCHCHHS PaccMaTpUBAIOTC PerucTpoM u B ciayuac 0ZOOPCHHS BHOCATCS B
MPOTpaMMy HCIIBITAHUH.
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OBPA3EI[ ITIPOTOKOJIA HCIIBITAHHI

1 OBIITUE CBEJEHUSA
OOLEKT UCTILITAHHE

(omcanue (HaUMEeHOBaHHUe) 00bEKTa M €r0 XapaKTePHCTHKH)
Bun ucneiTanuii

(HaMMeHOBaHHME METO/Ja UCTILITAHUH CO CCBUIKOM Ha JOKYMEHTBI, B COOTBETCTBHH ¢ KOTOPBIMH MPOBOJHJIHCH HCTILITAHHS)
1.3 OcHoBaHue M1 NPOBE/ICHUSI HCIIBITAHUH

(HOMep KOHTpaKTa, HAMMEHOBaHHE H aJipeC 3aKa3uHKa)

1.4 Ha ucnpITaHUAX IPUCYTCTBOBAIH
(®UO u 1OIDKHOCTH Npe/ICTaBUTEJICH 3aKa3UMKa WA OPHLUHAILHBIX MPe/ICTaBUTENCH YIIOJHOMOYSHHOH Habmonaomeli opraHu3ammm)

1.8 JlaTa noctaBku

1.6 Ilepuon ucnbITaHUHI

(mara npoBeICHHUSI HCTIHITAHUMN)
1.7 MecTo npoBeieHU UCIIBITAHUH

(HaMMEHOBaHHE H aJjpec HCIBITaTeNIbHOH Jabopatopuu (1))
1.8 VYc0oBus npoBeicHUS HCIILITAHUN

(ycJIoBHsI OKpY>KaIOmEH cpe/ibl IIPH IPOBE/ICHUN HCIILITAHHH )
2 HCIIBITATEJIbHOE OBOPYJIOBAHHE U CPEJICTBA U3MEPEHHIA

2.1 HcmeiTaTeNibHOE 060pyIOBAHHE

(mepeueHb HUCIIOJIB30BAHHOTO HMCIIBITATEILHOTO O0OPY/IOBAHMS, JaTa MOCJICAHCH aTTeCTalluH, HOMEPa aTTeCTATOB H CPOK NeHCTBHA)
2.2 CpeacTBa U3MepeHHUH
(TlepeUeHb KCIIOThb30BAHHBIX CPEICTE H3MEPCHHI, HX METPOJIOTHICCKHE TTACTIOPTHBIE XapaKTEPUCTHKH, JAThl MOC/IEAHHX KATMOPOBOK (IIOBEPOK),

HOMepa CepTHPHKATOB (CBHACTCILCTB O KAJHOPOBKe) H CPOKH AeHCTBHSA)

3 TOKYMEHTATLIHS

‘YkaspIBaeTCs lepedeHb HOPMATHBHON M TeXHHYECKOH JOKYMEHTALHH, HCTIOMb30BAHHOM NMPH HCTBITAHUAX (TeXHHYECKOS 3a/IaHie, MPOorpaMMa,
METOTUKH UCIILITAHUN U H3MepeHuH, cranaaptel, TY U T1.).

4 IIPONEAYPA UCTIBITAHHM (10 TpeGoBanmio 3akazumica)
YKa3pIBaeTCsl KpaTKoe ONMCAHHE MPOIE/Typhl HCTIHITAHAH, BKIIOYAs] YCIIOBHUS HX NPOBEJICHHS (TEMNEpaTypa, BIaKHOCTb H T.I.).

S OTKJIOHEHU

(mepedeHs OTKJIOHEHHH OT IPOTpaMMBI M METOJHK HCHBITAHHH H H3MepeHHI)

6 IIPOBBI

(nepedeHb BBIMOJHEHHBIX paboT)
7 PE3YJIBTATBI HCIIBITAHHHA

YkazbIBarOTCS PeE3yIIbTaThbL HUCIIHITAHAHR B BHAC, OTBCHAIOMIEM Tpe60BaHHi[M 3aKa34yHKa ¢ yKasaHHEM ;[onycxaeMoizi BCIIHYHHBI MOTI'PCITHOCTH
PacycTOB.

8 3AK/TIOUEHUE

Hndopmanus o monydeHHH Pe3yIbTATOR HCTIHITAHUH B TIOJIHOM 0GbeME B COOTBETCTBHH C TPeOOBAHHMSAMH 3aKa3UHKA.
9 ITPJIOKEHUE

Vka3spIBalOTCA MCXO/HbIE JaHHBIe 0OpaboOTKH pes3yibTaTOB HCIBITAHHH H Apyras HeoOxommmas HHGOpMALHSL

ITpumeuanue: 1. Ilo TpeGopanHIO 3aKa34MKa MIepeUeHb HHDOPMANHH, CONCPIKAMCHCS B pa3aesiaX MPOTOKoJIa MOXKET ObITh PaCIIHpPEH.
2. PesynbTaThl HCIBITAHUH OTHOCSITCSI TOJIBKO 0ObeKTaM, IPOIIe/IIUM UCITHITAHHSL.
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