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[IpaBuna kmaccupukauu M TMOCTPORKH MOPCKHX CYIHOB POCCHICKOTO MOPCKOTO perucrpa
CYJOXOJICTBA YTBEPXKIECHBI B COOTBETCTBUM C JACHCTBYIOIIMM IOJIOKEHUEM M BCTYHAlOT B CHILY
1 auBaps 2020 rona.

Hacrosmee nznanue IlpaBun cocraBneHo Ha ocHoBe u3faHus 2019 roma ¢ yyeToM M3MEHEHUH U
JIOTIOJTHEHUH, TTOATOTOBIEHHBIX HEMOCPEACTBEHHO K MOMEHTY Mepen3IaHusl.

B IlpaBumax y4TeHB YHHU(QUIHPOBAHHBIE TpPEeOOBaHMS, WHTEPHPETAIMH WU PEKOMEHIAINHU
MexnyHapoaHOH acconuanuy KiraccupukramnoHapx oomectB (MAKO) 1 cOOTBETCTBYIONTHE PE3OTIOIINH
MexayHnaponnoit Mmopckoit opranuzanuu (MIMO).

IIpaBuna cocToAT U3 CIAENYIOUIUX YacTeN:

vacTh | «Knaccudukanmsy;

yactb I «Kopmycy;

gacTh 11l «YcTpoiicTBa, 000pymOBaHNE M CHAOKCHHEY;

gacTh IV «OCcTOMYHBOCTHY;

gacth V «/lereHne Ha OTCEKM»;

yacth VI «IIpoTHBONOXKapHAs 3aIIUTaY;

yacth VII «MexaHnueckue yCTaHOBKHY;

gacTh VIII «Cuctemsl u TpyOOTIPOBOIEIY;

yacth [X «MexaHu3Mb»;

yacTh X «KoTibl, TemnooOMeHHbIE anmnaparbl U COCYIBI MOJ JaBICHUEM;

gyacTh XI «Onexrpuueckoe 000pynoBaHHEY;

yacTh XII «XonoaunbHble YCTaHOBKNY;

yactb XIII «Marepuanbi»;

gacTh XIV «CBapkay;

yacTh XV «ABTOMAaTU3ALUI;

yacTb X VI «KOHCTpyKUMS U MPOYHOCTH CYAOB U3 MOJUMEPHBIX KOMIIO3ULIMOHHBIX MaTepUaOBy;

yacth XVII «JlomonHUTENbHBIE 3HAKM CHUMBOJA KJlacca U CIIOBECHBIC XapaKTEPUCTHKHU, OIpe-
JIENIAIONINEe KOHCTPYKTUBHBIE WIIA IKCILTyaTallMOHHBIE 0COOEHHOCTH CYIHAN;

gacth XVIII «JlomonaurensHble TpeOOBaHUS K KOHTCHHEPOBO3aM M CydaM, IMEPEBO3SIIINM TPY3bI
npeumyliecTBeHHO B KoHTeliHepax» (Part XVIII "Additional Requirements for Structures of Container
Ships and Ships, Dedicated Primarily to Carry their Load in Containers"). Texkct uwactu XVIII
cootBeTcTByeT YT MAKO S11A «TpeboBaHHsS K TPOMOJBHOW IMPOYHOCTH KOHTEHHEPOBO30OBY
(uronp 2015) m S34 «DyHKIIMOHANBHBIE TPEOOBAaHUS K BapHaHTaM HArpy3Kd MPH MPOBEPKE MPOYHOCTH
KOHTCHHEPOBO30B METOIOM KOHEYHBIX AJIEMEHTOBY» (Mait 2015);

Ilpunoxenune k IlpaBuiam u PykoBomcTBam PoCCHIICKONO MOpPCKOTrO perucrpa CynoXOICTBa.
[Mpouenypusie TpebGoBanusa, YuuduuupoBanuele WMuTepmperannn u Pexomennmanmn MexIyHapogHOMH
Accormmaru Kimaccndukaruonapix OOIIeCTB.

Yactu [ — XVII uznatorcst B 3JIEKTPOHHOM BHJIE HA PYCCKOM M aHTJIMMCKOM SI3bIKaX.

Yacte XVIII n Ilpunoxenune x IIpaBmiiam m PykoBoacTtBam Poccuiickoro MOpCKoro perucrpa
CYZIOXOZICTBA M3/AI0TCS B JIEKTPOHHOM BHJIE TOJBKO Ha aHITIMHCKOM SI3bIKE.

(© Poccutiickuit Mopckoi peructp cyaoxoactsa, 2020



NEPEYEHb U3MEHEHUI
(M3MeHeHus Cyry00 peIaKIMOHHOTO XapakTepa B IlepedeHs He BKITFOUAIOTCS)

W3mensiemble
ITYHKTBI/TJIaBbl/Pa3IeIisl

WHpopmarus 1o U3MEHEHHIM

Ne u nata UMpPKYISIPHOrO MHChMA,
KOTOPBIM BHECEHBI U3MEHEHUS

Jlara BcTyIuleHus
B CHIIy

Ilynkr 1.4.2

Iynkr 2.1.3

I'naBa 2.2

YTouHEeHBbI TpeOOBaHUS K JONOJIHUTEIEHON TEXHHIECKOM
JIOKyMEHTALIUK 0 KOPITyCYy € YUETOM IOJIOKEeHUi yacTu |
«O0I1e MONOKEHHS M0 TEXHHYECKOMY HaOIIONCHUION
TIpaBun TeXHHUYECKOTO HAONIOACHUS 3a MOCTPOHKOU
CYIOB M H3TOTOBJICHHEM MATEPHAIOB U H3ICIUHA I
cynos (IITHIIC)

VYTouHeHbl TpeOOBaHMS K KOHCTPYKUHOHHBIM IIKM u
3aI0JIHUTENISIM CPEIHETO CII0s Ul KOHCTPYKLUI CynoB ¢
ydeToM mHonokeHHH dacTH 1 «OOmue HONOKEHHS IO
TexHu4YeckoMy Habmonaenuto» [ITHIIC

YTouHeHbI TPe6OBaHUS K 00BEMY TEXHUUECKOTO HabII0-
JICHUSI C y4eToM nonoxkeHnii yactu | «O61mue noaoxeHus
o TexHH4eckoMy Habmonenuto» I[TTHIIC

314-01-13911 ot 12.05.2020

314-01-139111 ot 12.05.2020

314-01-139111 ot 12.05.2020

01.07.2020

01.07.2020

01.07.2020




YACTbD XVI. KOHCTPYKIIMA U TPOYHOCTD KOPITYCOB CY1OB
N3 IMMOJINMMEPHBIX KOMITIO3UIIMOHHBIX MATEPHUAJIOB

1 OBIIME ITOJIOKEHUSA

1.1 OBJIACTDh PACITPOCTPAHEHUA

1.1.1 TpeOoBanus HacTosmiedl wacth [IpaBHi pacmpoCTpaHSAIOTCS Ha KopIyca M HaACTPOMKH U3
MOJTMMEPHBIX KOMITO3UITHOHHBIX MaTEPUAIOB CIEAYIOMNX CYIOB:

.1 Bomom3Memaronmx cynoB AMuHoi 15 — 70 M BKIIOYUTENHHO;

.2 BBHICOKOCKOPOCTHBIX BOJIOM3MEIIAIOMMX cyaoB ¢ yucioM Opyna B npeaenax Fr,~ 1,0 — 2,5;

.3 nutronok U karepoB anuHou 4,5 — 15 M ¢ yucnom Opyna Fr, < 2,5.

TpeboBanust Hacrosmeil wactu [IpaBun pacrpocTpaHAIOTCS TakKe Ha HAACTPOUKH W3 MOIMMEPHBIX
KOMITO3UIIIOHHBIX MaTepHaIOB BOAOM3MEIIAIONINX CYJOB C METAUTMIECKIMH KOPITyCaMH.

1.1.2 Kopnyca u HaaCTpOHKH U3 TOJUMEPHBIX KOMIIO3WIIMOHHBIX MaT€pUANOB CYIOB H ILIIONOK,
MPOEKTUPYIOMIKUXCA Ha kiacc Perucrpa, Ho He yka3aHHbBIX B 1.1.1, momexar paccMorperuro Perucrpom
COBMECTHO C TEXHHYECKHM OOOCHOBAaHHEM B BHJle HOPMAaTHBHBIX IOKYMEHTOB, PE3yJIbTaTOB PacueToB U
ucHbITaHNA. TexHnueckoe 0OOCHOBAaHWE JOJDKHO TMOATBEPXAaTh YPOBEHb 0€30MMacHOCTH KOHCTPYKLIUH
WIM HW3AeNHs He HIDKe, 4eM 3T0 Tpebyerca cooTBeTcTByrouMH mnpaBuinamMu PC. B takom ciyuae
MPUMEHUMBI TTOJIOKEHUST HACTOSIIETO pa3ena u pasi. 2.

1.2 ONIPEJAEJIEHUA U ITOSACHEHUA

1.2.1 Omnpenenenust 1 NOSCHEHUs], OTHOCAIIMECS K o0mei Tepmunonoruu [Ipasui, npuseneHsl B 1.1
yactu | «Kiaccudukarms.

OrnpeneneHus pa3MepeHHi CyJI0B MPUHATHI B COOTBETCTBHUM € yacThio 11 «Kopmycy.

1.2.2 B nacrosiieit yactu [IpaBuil NpUHATHI CIAEAYIOIINE ONPEACICHUS.

[lonumMepHb#f KoMmo3uuuoHHBH MaTepuan (IIKM) — wmarepuan, umeromui
TETEPOTCHHYIO IPUPOLY U COCTOAIIUN U3 apMUPYIOIIUX 3JIEMEHTOB U TOJUMEPHON MaTPHUIIBL.

B xauecTtBe apMupyIOLIUX SJIEMEHTOB MPUMEHSIOTCS YacTUlbl M BoJiokHA. [Ipumenenue IIKM c
apMUPYIOIIUMH 3JIEMEHTaMH, HE YyKa3aHHbIMU B Hacrtoswed vactu [lpaBui, nomyckaercs npu
COOTBETCTBYIOIIEM TEXHUYECKOM OOOCHOBAHHMH, BKIIFOUAIONIAM HCIBITAHUS W PacYeThl MPOYHOCTH
KOHCTpyKUui kopnyca u3 [IKM.

Ongnoponuberit [IKM — marepuan, cocTodmui U3 cI0eB apMHUPYIOIUX 3JIEMEHTOB OTHOTO THUIA
1 00JIaIalONUMK OTHUMH XUMHYECKUMHU CBOHCTBAMH, HMEIOIIUX OJMHAKOBYIO CXEMYy apMHUPOBaHUS.

Heonunoponus it IIKM — marepuan, cCoOCTOAIIMM U3 CIIOEB apMUPYIOIIUX 3JIEMEHTOB Pa3HOIO
THUMA, HO OJTHOM XMMHUYECKON MPUPOJIBL.

IT'n6puguaeit [IKM — marepuan, coCTOSIINN W3 CIIOEB Ha OCHOBE apMHUPYIOIINX 3JIEMCHTOB
pa3HOM XMMHUYECKOW TNPUPOABI, JMOO U3 OTACIbHBIX CJIOEB, KAXKIBIA K3 KOTOPHIX BBIMIOJHEH U3
APMUPYIOUIUX 3JIEMEHTOB OAHONH XMMHUYECKON MPUPOIBL.

Bo10oKHO — CTEKJISIHHBIN, YIIEPOIHBIN WM apaMUIHBIM apMUPYIOIIUNA 3JIEMEHT, IPUMEHIEMBINA B
BHJIE CIEIYIOLIETO:

pOBHHULIA (KTYTOB);

JICHT;

IUIETEHBIX TKAHEH;

MYJIBTHAKCHATBHBIX TKaHEH.

PoBHuma (XryT) — OONBIIOE KOJTUIECTBO COCAMHEHHBIX MEXIY COOO0I BOJIOKOH;

JlenTa — OOJBIIOE KOJIMYECTBO POBHHMII, COSAMHEHHBIX MEXIY COOO0 MONEPEUHOl CIIHUBKOIA;

Mat — IIKM, umeromumii B CBOeM cocTaBe KOopoTkue BolokHa (chops) mmuHo# ot 3 g0 20 MM,
MIPOU3BOJIEHO (XaOTUYHO) PACIIONIOKEHHBIE Ha TUIOCKOCTH, HA OCHOBE TOJMMEPHON MAaTpPHUIIBI, B KOTOPYIO
MOTYT OBITH BBEIACHBI MUKPOCHEPHL.
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TkaHp MyIbTHAKCHAllbHAs — MaTepuall, 00pa3yeMblil CIOSIMH JICHT C OIHOHAIPABICHHBIM
apMHpOBaHWEM, HaJOKEHHBIX JPYT Ha JIpyra IMoJ 3aJaHHBIMH YIJIaMH W COEIWHEHHBIX MEXIy COOOH
CIIIMBKOM.

MynbTHakcHadbHBIE TKaHH B 3aBHCHMOCTH OT KOJIMYECTBA HANpaBICHUNH apMHUpPOBaHMSA MOApA3-
JIENIAI0TCA Ha CIEIYIOIUE TUIIBL:

OmakcuanbHbIe, UMEIOIINE ABa HANPaBICHUS apMUPOBaHUs, Kak npaswio, 0° u 90° wim +45° u —45°;

TpUaKCHaIbHBIC, UMEIOIIIE TPH HaIpaBICHUS apMHUPOBaHM, Kak mpaBuio, 0°, +45° u —45°;

KBaJ[pOaKCHaIbHbIC, IMCIOIINE YEThIPE HAPABJICHUS apMUPOBaHHMs, Kak npaBuio, 0°, +45°, —45° u 90°.

TkaHp miaeTeHas — MaTepuas, OOpa3yeMblil MyTeM IUIETEHHS CKPYYEHHBIX BOJIOKOH MIIH
POBHHII 110 TKAIIKOM TEXHOJOTHH M UMEIOIINI pa3NuyHble BUIBI NEPEMIETeHUs (CATHHOBOE, MOJIOTHAHOE,
CapKeBOe U T.1I.);

[Ipenper — apMupymoIlIye 3JIEMEHTHl B BUJAE JICHT, IUIETEHbIX TKaHEH WM MYJIbTUAKCUAIBHBIX
TKaHeH, MPONHUTaHHBIE MPEIBAPUTEIHHO TEPMOPEAKTHBHBIM CBS3YIOIINM, KOTOPBIA OTBEpPXKAAETCS MpPH
OTIPEIENICHHBIX YCIOBUSX (TEeMIIEpaTyphl W/HIH JaBICHUS).

YacTuma — apMHPYIOLIMA 3JEMEHT B BHJE CTEKISIHHON WIM MOMUI(QHPHOW MHUKPOCQEpHI,
KOTOPBIN TIPUMEHSIETCS B CYTOCTPOUTEIHHBIX KOHCTPYKIMAX B MaTepraiiaX Thma c(heporuiacTuka U mMara.

[lonumepHas MaTpuIla — CBA3YIOIMMHA MaTepual B OTBEP)KICHHOM COCTOSHHU Ha OCHOBE
TEPMOPEaKTUBHOW OpTraHU4ecKoil cMoibl (MOAMdQUPHON, BUHWIDQUPHOHN, SMOKCHUIHOW M T.J.) C
OTBEPXKAAIOIIEH CHCTEMON M Pa3IHYHBIMH 100aBKaMM (KaTaau3aToOpOM, YCKOPUTEJIEM, TUKCOTPOITHBIMH
JIo0aBKaMU, KpacsIIuM UTMEHTOM).

Chepomnmactuk — [IKM, KOTOpBIHl COCTOUT W3 MUKpOCcdep U TMOTUMEPHON MaTpPHIIHL.

Anre3noHHBH cocTaB — Kiei/kommayan (filler), mpeacrasmsromue coboii opraHudecKue
BEILIECTBA, MpPEIHa3HAUCHHbIC JI1 COEAMHEHUS 3JIEMEHTOB KOHCTpYKUUiA u3 [IKM u 3anonHeHus 3a30poB
MEXJly HUMH, COBMECTUMBIE ¢ nonuMepHoil Matpuneil [IKM.

[lenonmacT — marepuan IJIOTHOCTHIO HUXKE IJIOTHOCTH BOABI, UMEIOIIMM MOPUCTYIO CTPYKTYPY,
MPEUMYIIECTBEHHO 3aKPBITOSTYEHCTYI0, COBMECTHUMBIN C MOJIMMEPHON MaTpHUIEl HECYIIUX CIIOEB.

TpexcnoiiHas KOHCTPYKIHUSA — KOHCTpyKIus (sandwich), cocrosimas w3 HapyXHBIX
HECYILUX CJOeB, BbINOJHEHHbIX M3 IIKM, u cpeaHero cinosi — 3amoJIHUTENA, B Ka4€CTBE KOTOPOTO
MPUMEHSIOTCS TIEHOIUIACTBI, c)EepOIIaCTUKH, MaThl, a TaKKe€ KOHCTPYKTHBHBIC 3JIEMEHTHI B BHUJE COT,
pebep u rodp paznuuHON KoHpUTrypanuu. [lociaenHue MOTyT MPUMEHSATHCS OTIENBHO, THOO COBMECTHO C
MEHOITACTaMHU U C(EPOTUIACTHKAMH, 3aIIONHSIONIMMUA CBOOOIHOE MPOCTPAHCTBO MEXIY STUMH 3JIEMEH-
TamHu.

MeToa KOHTaKTHOTO (GOPMOBAaHHS — METOA, COCTOANIMK B TIOCIOMHOW YKIIaIKe
apMHUpYIOLIeTo MaTepuasia (TKaHW, MaTa), MPOMUTAHHOIO CBA3YIOIIMM, B MaTpUIly MM Ha IyaHCOH C
MOCJIEAYIOIINM €T0 YIJIOTHEHUEM U YIaJIeHUEM BO3AYIIHBIX ITy3bIpeH.

MeTon HamblIeHUS — METOMA, SBISIONIMIACA Pa3HOBUIHOCTHIO METOAa KOHTAKTHOTO (op-
MOBAaHHS W 3aKITIOYAIOMIAKCA B TOM, YTO ()OPMOBAaHHE MPOM3BOIUTCS IyTEM HAHECEHHS PYyOJIEHOTO
BOJIOKHA (chops) co CBA3YIOMMM Ha MOBEPXHOCTh MATPHIIHI MM ITyaHCOHA C MOCIEIYIOMICH MPUKATKOMN
MaTepHaga U ero yrnjioTHEHHEM.

MeTtonbl 3akpbeiTOoTo popMOBaHUS — oOIIee HAa3BaHHE METOJOB, 3aKIOYAIOIIUXCS B
MPOMUTKE CYXOr0o apMHUPYIOIIEr0 Marepuaja B 3aMKHYTOM MOJOCTH MYTEM JBMXKEHHUS >KUAKOTO
CBA3YIOILETO YEpPE3 ITOT MaTepual.

MeTtoxn MHGY3HH — METOH, SABJSIOIIMICA OIHUM M3 METONOB 3aKpPBHITOr0 (OPMOBAHUS H
3aKJIIOYAIOIIUICSA B TOM, YTO IPOIMUTKAa apMHUPYIOLIEr0 MaTepuaa CBA3YIOLIUM IPOU3BOAUTCS 32 CUET
CO3/1aHUsl BaKyyMa B T€PMETHYHOM IOJIOCTH, 00pa3yeMoil MaTpuIleil, B KOTOPYIO YKIIAIBIBAETCS CyXOH
apMUPYIOLIUI MaTepuall, U Te€pPMETUYHON IJIEHKOM, TUIOTHO MpPHJIErarolied K MaTpuLle.

Metoasr RTM (Resin Transfer Molding) — MeTomsl 3akpbIToro (opMOBaHUS,
OTIMYAIONIMecs OT MeToAa HMH(Y3MH TeM, 4YTO TepMETHYHas II0JIOCTh 00pasyeTcs MeXIy >KEeCTKOMH
MaTpHUILIEH, B KOTOPYIO YIOXKEH CyXOW apMUPYIOIIUN MaTepual, U IUIOTHO IPUJIETalolIuM K HEell dKEeCTKUM
MIyaHCOHOM. [IBMXKEHHE CBSI3YIOUIET0 B apMUPYIOLIUMH MaTrepuan CO3JaeTcsl 3a CUET CO3LAHMSI B HEM
JTABJICHUS, WM ITyTeM OJHOBPEMEHHOTO CO3/IaHUS B MOJIOCTH BaKyyMa W JaBJICHHS B CBS3YIOIIEM.
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1.3 OBIIIME TPEBOBAHUSA

1.3.1 Ilpu paspadotke koHcTpykuui u3 [IKM HeoO0X0IMMO y4YUTHIBATH OCOOCHHOCTH €ro (hHU3HKO-
MEXaHHYECKHUX CBOMCTB, K OCHOBHBIM M3 KOTOPBIX OTHOCSTCS:

AHU30TPOIUS YIPYTUX U MPOYHOCTHBIX XapaKTEPUCTUK Marepuara,

WX 3aBHUCHMOCTh OT CBOMCTB HMCXOJHBIX KOMIIOHEHTOB (apMHPYIOIINX 3JEMEHTOB, 3allolHUTENeH
CPEIHHX CIIOEB U CBS3YIOIINX), UX KOJINYECTBEHHOTO COOTHOIICHHS, a TAaKXKe OT HAIpaBIICHUS YKIIAIKU
3THUX 3JEMEHTOB (CXeMBbl apMHUPOBAHN);

CPaBHUTEIBHO HU3Kasl MMPOYHOCTH MIPU MEKCIIONHOM CABUIE U PACTSHKEHUH B NONIEPEYHOM HAIPaBJIECHUY;

Ooyiee HU3KKE MOIYIN HOPMAIBHOW YIPYTOCTH M0 CPABHEHHIO C KOHCTPYKIIMOHHBIMU MaTepUaIaMH,
TPaIUITUOHHBIMU JIJISI CYAOCTPOSHUS] TAKUMH KaK CTajlb, THTAHOBBIC U aIOMUHHEBBIE CILIABHI;

MPAaKTUIECKOe OTCYTCTBHE IIACTUYECKUX Ae(opMartiii.

1.3.2 Paspaborka koprmyca cymHa u3 I[IKM u ero OCHOBHBIX CBSI3€H JOJDKHA COMPOBOXKIATHCS
pa3paboTKOI TEXHOJIOTHI X MU3TOTOBIICHUS, TPEOOBaHUN K KOHTPOJIIO KQUYECTBA U HOPM KX BBIITOJIHEHUSI C
Y4eTOM TPOU3BOACTBEHHBIX BO3MOXXHOCTEH CYIOCTPOUTENHHON Bepdu, HaTUYIUSA OTPaOOTaHHBIX
TEXHOJIOTHYECKUX MPOIeccoB POpMOBaHHS U COOPKH, M METOAOB KOHTPOJS KadeCTBa M3TOTOBIICHUS.

1.3.3 Ilpu pa3paboTke TEXHOJOTHH M3TOTOBIEHUS KOHCTPYKLIHN PEKOMEHIYETCS MPEeHMYIEeCTBEHHO
MPUMEHATH A7 UX (POPMOBAHHUS METOIBI 3aKPHITOrO (POPMOBaHHUS, K KOTOPHIM OTHOCSTCSI METOA HH(Y3UH
n RTM-meronsr (cMm. 1.2.7).

Hcnonp3oBanne MeTona KOHTAKTHOTO (POPMOBAHUS JOJKHO OBITh OTPAaHMYEHO W JOMYCKAaeTCs B TE€X
KOHCTPYKLHMSAX, T/A€ €ro NMPUMEHEHHE TEXHWYECKH ONpaBIaHO, a TaKXKe TOorjga, Korga JAPyrue METOIBI
(hopMOBaHUS HE MOTYT OBITh UCIOJB30BAHBI,

Bo Bcex cmyuasix TEXHOJOTHS W3rOTOBICHMs KOHCTpyKuumid m3 IIKM nomxHa OBITH corjiacoBaHa ¢
Peructpom.

1.3.4 IIpu BeIOOpE cucTeMBbl HabOpa KOpIyca PEKOMEHIYETCS MaKCHMalIbHO COKPAIIATh KOJIHYECTBO
Oayok HaboOpa, MONKPEIUISIONNX OOMMBKY KOpIyca (HACTHIIBI Maly0, MOJOTHHUINA TIepeOOpOK), a TaKKe
CTPEMHUTHCSI K YMEHBIICHHIO KOJWYECTBa Y3JIOB IepecedeHHid OaJoK pa3HOro HampaBiIeHHs, YTO
o0ecrieurBaeT MOBBILICHUE HA/IE)KHOCTH KOHCTPYKIIHH.

1.3.5 banku ocHoBHOro Habopa (CTPUHTEPHI, KApIMHICHl WM paMHBbIC MIMAHTOYTHl (IIMAHTOYTEHI,
MEPeXOIAIIIe BO (QJIOPHI U OMMCHI)) JOJKHBI BBITOTHATHCS HEMTPEPHIBHBIMA. J{JIs1 BHITOIHEHUS TAHHOTO
TpeOOBaHMA HEOOXOAWMO, YTOOBI CBSI3M B3aUMHO TEPIEHIUKYISPHBIX HANpPaBICHUH HWMEIH Pa3HYIO
BBICOTY B MECTaX IEPECEUCHUM.

IIpuMeHeHne MHTEPKOCTENIBHBIX 3JIEMEHTOB Habopa JOIycKaeTcs INMpH YCIOBUM HAAEXKHOTO KOH-
CTPYKTHBHOTO 3aKPEIJICHHS WX KOHIIOB.

1.3.6 BriOop cocTtaBa u CTPYKTypbl OOIIMBKH KOpITyca W HACTHJIa BEpXHEH NamyOBl IOIKEH
MIPOU3BOIUTRECS HMCXOAS W3 YCIOBUH JOCTIDKEHUS HamOONbIIel W3rHOHOM JKECTKOCTH B OCHOBHBIX
HaTpaBJICHUAX NP o0ecreuyeHNH TPeOyeMBIX MPOYHOCTHBIX XapaKTEPUCTHK.

st BBIMOTHEHUST JaHHOTO TPeOOBaHUS CeAyeT MPUMEHSITh TMOPHIHOE apMHUPOBAHUE C HCIIOJIB30-
BaHUEM Pa3HBIX MO THITY, KECTKOCTH M TUIOTHOCTH apMHPYIOIINX MaTEPHUaloOB, a TAKKE 3aIlOJHUTENCH
CPEIHHX CJIOEB.

1.3.7 O6mmBKa KOpITyca W HACTHJIBI TATYO CJIEAyeT BBITIONHATH C IMMEPEMEHHONW TOJIUHON CBSI3EH B
COOTBETCTBHH C MX HaNPsSHKEHHO-Ie(OPMUPOBAHHBIM COCTOSHUEM.

W3MeHeHre uX TONIUHBI TOJKHO HMETh TUIABHBINA XapaKTep IMyTeM BBeJeHUs (YIaIeHHUs) YaCTH CIIOEB
apMUPYIOLIETO MaTeprajja MeXIy €ro HEelPEPHIBHBIME CIIOSMH.

1.3.8 MecTHbIe yCHIIEHMSI CBSI3€H JOIMYCKAeTCs BBIMOJMHATH IyTeM Ha(OPMOBKH YTONIICHHHA Ha
OCHOBHYIO TOJNIIUHY TOJBKO B CIy4dae NPUMEHEHHS JUISI UX H3TOTOBJICHUS TEXHOJOTHH BaKyyMHON
WH)KEKIIHU.

HadopmoBka yToniennii Ha OCHOBHYIO TOJIIMHY METOAOM KOHTaKTHOTO ()OPMOBaHUS JOIYCKAeTCs
TOJIFKO B MECTaX KPEIUICHHUS JeNIbHBIX Bellel, OTACNbHBIX 3JIEMEHTOB 00OPYIOBaHUS U CHCTEM, a TAKIKE B
CITy4asx, 0c000 OTOBOPEHHBIX B COOTBETCTBYIOIIMX pa3zieniax Hactosmie dactu IIpaBui.
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1.3.9 Bce mMecTHBIE yTOINIICHUS M COSIUHUTEIbHBIE 3JIeMEHTHI (HaKIaaKu, 00(hopMOBKH, TTpudopmMo-
BOYHBIE YTOJIBHUKHA W T.J.) JOJDKHBI MMETh MEPEMEHHYIO TOJIIUHY C IIABHBIM YMEHBIIICHHEM K HX
KoHIIaM. [Ipu 3TOM KaXJblii NOCHEAYIOMMN CIOW TKaHU JOJDKEH MNEPEKphIBaTh MNPEAbIIYUIMNA B
COOTBETCTBUHU ¢ TpeOoBanusamu 3.2.1 u 3.2.2.

1.3.10 KoHCTpYKTOPCKO-TEXHOJOTUYECKUE PEIICHHUs, OTINYAIOIIUEcs OT MPUBEACHHBIX B HACTOSIICH
yactu [IpaBui, HOMKHBI OBITH COTYIACOBaHBI ¢ Peructpom.

1.4 TEXHUYECKAA JOKYMEHTALIUA

1.4.1 lo Hayana W3roTOBIIEHHUS KOPITyca U HAJCTPOEK, B TOM UYHUCIIE CICAYIOLIETO:

nanxyo, mIaTGopM B UX OTICITHHBIX CEKITHI;

nmepebopoK;

[IUCTEPH;

(GyHIAaMEHTOB TIOJ| IVIaBHBIE JBUTATENN, a TaKXKe TOJ JPYrHMe MEXaHWU3Mbl U YCTPOWCTBA, MOIUIKAIINE
OCBHICTEIbCTBOBaHUIO PernctpoM, Ha paccMoTpeHue u omnoOperme PC momwkHa OBITH TIpeICTaBlICHA
TEXHUYECKasi JOKYMEHTAIWA TI0 KopIrycy B oObeme, npemycMorpeHHoM B 3.2.3 gactu | «Knmaccudurkarmms.

1.4.2 Texnudeckas TOKyMEHTAIIUS TI0 KOPITYCY JOJKHA OBITH IOTIOJTHEHA TEXHUUECKUMH ycioBUsiME (TY)/
cnerpdukarmsayvu Ha [TIKM 1 pykoBOASAIIMM JIOKYMEHTOM IO TEXHOJOTUM U3TOTOBICHUS (TEXHOJIOTHUYESCKON
MHCTpYKIMeH). B yka3aHHBIX JOKYMEHTaX JOJDKHO OBITh IPEICTABICHO CIEAYIOIIee:

TIOJTHBIN TIePEUeHb NCXOIHBIX KOMIIOHEHTOB (apMHUPYIOIIHMX MaTepHaIOB, CMOJI, OTBEPANTEIICH, KIIeeB H T.1.),
HCTIONB3yeMbIX g u3rotoBiaeHus u3 [IKM cBsizell KOHCTPYKIMM, a TakKe TEXHOJIOTHYECKUX H
BCIIOMOTATeIbHBIX MaTepHAaIOB;

coctaB [IKM, ¢u3nko-MexaHUYECKUE XapaKTEPUCTUKU, XUMHUYECKas PEIENTypa CBA3YIOIIETO;

uHpopmanus 06 omobpeHnn PC (CBuaerenbcTBaXx) UCXOAHBIX MaTEPHUAaOB, 3aIIOJHUTEINS CPEIHErO
cios (TIpH HAIMYWN);

TpeOOBaHUS K TEXHOJIOTHIECKOH OCHACTKE, IPUMEHIEMON IpH (HOPMOBAHUN KOPITYCHBIX KOHCTPYKIIAN
¥ KOHCTPYKTOPCKasl JOKYMEHTAIUSI Ha €€ U3TOTOBJICHHE;

MepeueHb MEPOMPHUATHI MO MOATOTOBKE MPOU3BOACTBA K HM3TOTOBJICHHUIO KOPITYCHBIX KOHCTPYKIIMA,
BKITIOYAas TIepevYeHb HEOOXOIUMOTO IS IPOU3BOICTBA TEXHOIOTHIECKOTO 000pYy/IOBaHHS;

TEXHOJIOTUIECKIE WHCTPYKIUH 10 (POPMOBAHUIO KOPITYCHBIX KOHCTPYKIIMHA, UX OTACIBHBIX CBSA3EU U
JJIEMEHTOB, a TAKXKe TI0 UX COOpKe;

TpeOOBaHMS K PEKUMaM OTBEPIKICHHS KOHCTPYKIIUH;

TpeOOBaHMS K KOHTPOJIIO Ka4eCTBAa U3rOTOBJICHUS, BKJIFOYAsi HOPMBI JOIMYCKaeMBbIX JIe(heKTOB;
TEXHOJIOTHYECKHE YKA3aHHSI 10 PEMOHTY HEIOIyCTHUMBIX JAC(PEKTOB.

1.4.3 B KOHCTpYKTOpCKO#H AokyMeHTannu Ha KoHCTpykmmu u3 [IKM HeoOxommmo, Hapsay c
OOIENTPUHITHIMIA 0003HAYCHUSMH Pa3MEPOB U TOJIIINH, YKa3bIBaTh MapKy MaTepHaia, ero coCcTaB (MapKu
apMUPYIOIIETO MaTepralia W CBS3YIOMIET0), CTPYKTYPY apMHUPOBAHHS IO CIOSIM, IIOTHOCTH YKJIAIIKH
(TTOBEpXHOCTHYIO TUIOTHOCTH), KOJTUYECTBO CIOEB apMUPYIOIIET0 MaTepHaia.

1.5. OFbEM OCBUETEJbCTBOBAHUI

1.5.1 Ilocne paccMoTpeHUss W ONOOPEHHS TEXHHYECKOTO IPOEKTa CyAHA, BKJIIOYas IEepeveHb
TEXHUYECKOH JTOKyMEHTallnH, yKa3aHHOi B 1.4, ocBuaerenbcTBoBaHUI0 PC Ha cooTBercTBHE TpeOoBa-
HUsSIM 1.4.2 MOAJIEKUT CleayroIee:

ucxoausie komrnoneHTs! [IKM (apmupyroniue Matepuaisl, CMOJbI, OTBEPAUTENH, 3aIOTHUTEIHN U T.1.),
KOTOpBIE JOJKHBI OBITH 07100peHs! PeructpoM (cM. pasa. 2), umets TY (U1 MaTepuaioB OTEUECTBEHHOTO
MPOU3BOJICTBA) WM ClenH(PUKAUA M TOCTaBIsATbes ¢ mnacnopramu (CepTudukaraMu KadecTBa
M3TOTOBUTEIIS) HA TAPTHIO, MOATBEPKAAIONIMMH WX COOTBETCTBUE 3asBICHHBIM XapaKTEPUCTUKAM;

YCIIOBHS XpPaHEHUS UCXONHBIX KOMIOHEHTOB [IKM U naHHbBIE HX BXOIHOTO KOHTPOJIS;
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COCTOSIHME IIPOW3BOJICTBEHHBIX TOMEIIEHUH u 000pyaoBaHus s (POPMOBAaHUS KOPITYCHBIX KOH-
CTPYKIIMI B COOTBETCTBHUHM C TPeOOBAaHUSAMHU BHIOPAHHOW TEXHOJIOTHH;

MUKPOKIUMAT B IIPOMU3BOJCTBEHHBIX MOMEIICHUSX M CPEICTBA JIA €T0 TOMICPKAHHUS B 3aJaHHBIX
npeaenax, MperyCMOTPEHHBIC TEXHOIOTHUSCKIMHI HHCTPYKITUSIMU;

TEXHOJIOTUYeCKas OCHACTKA, PUMEHsieMasi PH (JOPMOBAHUU KOPIYCHBIX KOHCTPYKIU, IPOU3BOACT-
BEHHOE 00OpY/IOBaHHME U CPEIICTBA U3MEPECHHUIA;

MPOIIeCcChl OPMOBAHMS KOPITYCHBIX KOHCTPYKITHH, X CBS3€H M DIIEMEHTOB, a TAKXKE MTPOIIECCH COOPKH
B COOTBETCTBHH C TEXHOJIOTHYECKAMH WHCTPYKIIHSIMU;

PEXUMBI TEPMOOOPAOOTKH KOPITYCHBIX KOHCTPYKITHM, UX CBSI3€H U DJIEMEHTOB;

KOHTPOJIb Ka4eCTBA M3TOTOBJICHUSI TOTOBBIX KOPITYCHBIX KOHCTPYKILIMM, UX CBA3CH U AIEMEHTOB.

1.5.2 UcnpiTaHus TOTOBBIX KOPIYCHBIX KOHCTPYKIIMH, a TaKKe WX OTACIbHBIX CBS3el HEOOXOIUMO
MPOBOAUTHh TPH NMPHUMCHCHHHM HOBBIX TEXHHUYECKHX PCEMICHUH W/WIM TEXHOJIOTHH HW3TOTOBJICHHS IIPH
CTPOUTENILCTBE KOpiycoB M HajacTpoek u3 IIKM, koTopble HE perfiaMeHTHPOBaHbl HACTOSIIIUMU
[IpaBunamu. McnplTaHus TPOBOMATCS IO MPOTpaMME M METOAWKaM, pa3pabOTaHHBIM MPEIIPHUSITHEM
(u3roToBHTENIEM) M comTacoBaHHbIM ¢ PC.

1.5.3 VcmpiTanus o0pas3IoB, BEIPE3aHHBIX W3 MPHUITYCKOB M TEXHOJOTHYECKUX BBIPE30B IPOBOMATCS
MIpH KOHTPOJIC KAauyeCTBAa M3TOTOBJICHUS KOPITYCHBIX KOHCTPYKIIMKA M WX OTHCIBHBIX CBS3CH I KOpIIyca
TOJIOBHOTO CyAHa cepuu M npu uzMeHeHuu cocrtaBa IIKM. Hcnbeitanus npoBomdrcs Mo MporpaMMme U
METOIMKaM, pa3pab0TaHHBIM MPEINPUATHEM (M3rOTOBUTENIEM) U cortacoBaHHbiM ¢ PC.
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2 MATEPUAJIbBI

2.1 OBIIUE MMOJIOKEHUA

2.1.1 Hacrosmue TpeOoBaHHS pacmpoCTpaHIIOTCS Ha KoHCTpykimuoHHble [IKM Ha ocHOBe
apMUPYIOLINX HAIMOJHUTENEH W3 CTEKISHHBIX WIN/W YIIEPOAHBIX, a TaKKe apaMHIHBIX BOJIOKOH,
TEPMOPEAKTUBHBIX TOJTMMEPHBIX CBA3YIOIIUX — MOJUIPUPHBIX, BAHUII(PHUPHBIX U STIOKCUHBIX, KOTOPHIC
MIPUMEHSIOTCS JUIsI U3TOTOBJIEHUS KOPIYCOB M HAACTPOEK CYJOB PA3IMYHOTO BOJOM3MELICHHS, B TOM
YHClie KaTePOB U JIOAOK.

2.1.2 O6mwme TpeOOBaHMUS:

TEXHOJIOTHS] N3TOTOBJICHHUS KOHCTPYKIHH NOKHA 00ecrednBarTh CTa0MIbHOE KauyeCTBO, BOZMOXHOCTh
MPUMEHEHHs BEICOKOI()(PEKTHBHBIX METONOB (JOPMOBAHHS M CPEACTB MEXaHHU3AIUHY;

CYIOBBIC KOHCTPYKIIMH JOJDKHBI COXPAHSTH CBOU KauyecTBa, MPEXae BCEro paboTOCIOCOOHOCTH U
HAJIeKHOCTh TP JKCIUTyaTallid B MOPCKUX YCIOBUSX B 33JaHHBIX Iuama3oHax Temmeparyp (ot —40 °C
10 +60 °C) B TeueHUe JAIUTENBHOTO BpeMeHU He MeHee 20 Jier;

MpUMEHseMble MaTepHallbl, TEXHOJOTMH M KOHCTPYKTHBHBIE pELICHHUS OJKHBI O0ecredynBaTh
MPUTOTHOCTH KOPITYCHBIX KOHCTPYKIIMM K PEMOHTY KaK B 3aBOJICKUX YCJIOBHSIX, TaK U MPHU IKCILTyaTalluu
B MOpE.

2.1.3 JIns KOHCTPYKIUMH CyJ0B JOJKHBI MCIOJIb30BaThCAd KOHCTpyKIMOHHbIe [TKM u 3amonHuTenu
cpenHero ciosi, ogoopenusie PC, mocraBnsieMble B COOTBETCTBHM CO CTaHAapTaMu M umeromme TY/
crienn(pHUKaIUIO Ha TPOMBIIUICHHYIO TIOCTAaBKY, a Takke nacrnopramu (CeprudukaraMmu IpeAnpusTaI) Ha
naptuio (cMm. 2.2).

2.1.4 TIKM s KOHCTPYKUMH CYIOB JOJDKHBI YIOBIETBOPSATH TPEOOBAaHUSAM HACTOAIICH 4YacTH,
COJIepKaIluM TIOJHBIN TepeveHb THIIOBBIX WCTIBITAHHA M IMPOBEPOK, KOTOPHIM B 0053aTEIIEHOM TTOPSIKE
JTOTDKEH TIO/IBEPTaThCsl KKABIA MaTepra.

2.1.5 IlepeueHs HCIBITaHUH, KOTOPBIM JOJDKEH monaBeprarbes HOBBIN [IKM, He mpemycMOTpeHHbIH
HacTosel yacteio [lpaBui, yka3aH B TUIIOBOM MporpaMMe MCIIBITaHUHM, IPUBEICHHON B MPUJIOKEHUHN 2.

2.2 OFBEM TEXHHUYECKOI'O HABJIIOJEHUS

2.2.1 Cesyrouue st u3rorosieHus [IKM, a Takke 3alOJHUTEIM CPEIHEr0 CJIOS JOJDKHBI OBITh
onobpensl Peructpom (umers CTO w/mnm CBuaerenscTBo Pernctpa Ha mapTHIO) B COOTBETCTBHH C
gacThio | «OOmume nonoXeHus o TeXHUYecKoMy HabmroneHuio» IlpaBuwn TexHudeckoro HaOMOOeHUS 3a
MOCTPONKOI CyI0B M U3TOTOBJIEHHEM MaTepUasioB U u3aenuil ag cynos. [Ipumenenue cpssytomero [TIKM
JUTSI IUTIOTIOK JIOTTYCKaeTCsl Ha OCHOBAaHUM OTYETHBIX JOKYMEHTOB IPENNPUATHI (M3TOTOBUTENEN) H3IEIHN
nm naboparopui, mpusHanHeix PC.

Pexomennyercst onobpenune Perucrpa Ha apmupyronme Marepuaisl 1t narotosieHus [IKM (cm. 2.3.1.6).

2.2.2 CaunerenbctBa Perucrpa BbLOAIOTCS NPEANPHUATHSAM (M3rOTOBUTENSM) MaTepHaloB Ha
OCHOBAaHUH O10OPEHHOH JOKYMEHTAIMH, PE3YIbTAaTOB HCIIBITAHNI 10 IPOBEPKE COOTBETCTBUSA Marepuaa
TpeOoBanusaM Hactosimux [IpaBun (cm. 2.3.1 — 2.3.3, 2.3.5), 0CBHIETEILCTBOBAHUSI HEMOCPEICTBEHHO
npousBoacTBa (npu opopmiennu CTO) u npoBeaeHNUsT KOHTPOIBHBIX UCTIBITAHUHA CEPUHHON MPOLYKIHU.
HcnbiTanus mpoBoisTcs naboparopueil mpeanpuatusi (M3rOTOBUTENS) WINM APYrod j1abopaTopuet,
npusHanHo# PC.

IIpu nepenaue Mpou3BOACTBA HA APYyroe MpeanpusTHe (M3roroBuTens) Boiada CTO npousBoauTes Ha
OCHOBAaHUH PE3yJbTATOB TEXHHYECKOTO HAOMIOACHUSI U KOHTPOJIbHBIX MCIBITAHUH.

[IporpaMma KOHTPOJBHBIX UCIBITAHUH pa3padaThiBacTCs MPEANPUATHEM (M3TOTOBUTENIEM) C yUETOM
TpeOOBaHMH HOPM KOHTpPOJIS KadecTBa M3TOTOBJICHUS M 0no0psieTca Perucrpom.
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2.2.3 Texuunuyeckoe HaOJI0deHMe 32 MPOU3BOACTBOM HA NMPeANPHUATHH (M3rOTOBHUTEJIE) C LeJbI0
opopmaenuns CTO.

2.2.3.1 Texamueckoe HAOIIOMEHNE BKIIOYACT CIICAYIOIICE:

paccMOTpeHHEe W aHaJIN3 JOKYMEHTOB, NPEACTAaBICHHBIX MPEANpHUATHEM (HM3TOTOBUTENIEM)
(cM. 2.2.3.2), mOATBEP)KAAIOUIMX CIIOCOOHOCTH NPEeNNpUsATHA (M3TOTOBHUTEINS) BBIMTYCKAaTh MPOAYKIHIO
cTaOUIIBLHOTO KadecTBa B TpeOyeMbIX 00beMax;

OCBHJICTEILCTBOBAHUE MPEANPUSITHA (M3TOTOBUTENS), BKJIIOYAIOILIEE OLEHKY CHCTEMBbI KadecTBa
MIPOU3BOJICTBA TPOMYKIIUU U TPOBEICHIEC HEOOXOMMMBIX KOHTPOIBHBIX HCTBITaHUH (cM. 2.2.3.3);

odopmiienrie CTO Ha BbImyckaeMmyro Npoaykimio (cm. 2.2.3.4).

2.2.3.2 IlpenmpusitueMm (KM3rOTOBUTEIEM) NOJDKHA OBITH MpeacTaBieHa Ha paccMmorpenue PC
creayromas nHGOpPMaIHs:

KpaTKoe OIHMCAaHUE MNPENNpHUATUs (M3TOTOBUTENSA), COIEpIKallee AAHHBIE O €ro OpPraHU3aLUOHHON
CTPYKTYpe, OpTaHW3allii TPOU3BOACTBA M YIPABICHHWH, BEIOMCTBEHHOW MPHUHAICKHOCTH WiIH (hopme
COOCTBEHHOCTH;

MIepEUCHb BBITYCKAEMBIX MAaTePHAJIOB, MX XapakTepucTUKU, TY Ha moctaBKy jautepsl He HIxKe «O1» n
JOPYTYI0 TEXHUYECKYIO TOKYMEHTALHIO, OATBEP K IAIONIYIO 3asBICHHbIC XapaKTePUCTUKU MaTEpPHajOB;

TEXHOJIOTHYECKHE WHCTPYKIMHM Ha TPOM3BOJCTBEHHBIE MPOIIECCH M3TOTOBJIECHNST MAaTEPHAIOB/KOHCTPYKIHI
u3 IIKM (B 3aBHCHMOCTH OT TOTO, YTO NMPUMEHUMO) M HOPMBI KOHTPOJIS KaueCcTBa MX M3TOTOBJICHUS;

MHCTPYKLHH IO MPaBUIaM CKIAJUPOBAHHS U XPAHEHHsI HCXOIHBIX KOMIIOHEHTOB JJISl IPOU3BOJCTBA
MaTepralioB U MX BXOIHOTO KOHTDOJIS;

CIpaBKy, coaepxamylo uHHbopMmanui 00 oOopynoBaHuum u HpubOpax KOHTPOJIA KadecTBa,
MCTOJIB3YEMBIX B TIPOIIECCE MPOM3BOACTBA MAaTepPHANIOB, U YPOBHE KBaNH(HUKAMK NepcoHaia 1aboparo-
PUH, BBIMOJHAIOUIETO KOHTPOJIb Ka4eCTBAa M3TOTOBJIEHUS MPOIYKIINH;

Ceprudukarsl, IOATBEPKIAIOIIUE HANWYHE Y TPEANPUATHS (M3TOTOBHUTENS]) CUCTEMBI MEHEIPKMEHTA
KauecTBa;

pOrpaMMy KOHTPOJBHBIX HUCHBITAHUH 00pa3lioB NPOLYKLUHY;

pe3yapTaThl WCIBITAHWNA Marephalla Ha COOTBETCTBHE HAcTOSMMM llpaBuiaM M KOHTPOIBHBIX
WCHBITAaHUM 00pa3llOB MaTepuanoB, MOATBEP)KIAIOIINE 3asBICHHBIE XapaKTEPUCTUKU U BO3MOXHOCTH
HCIOJIb30BAHUS MaTe€pHUajIoB MO Ha3HAUYCHHUIO.

2.2.3.3 IIpu NonOXUTENBHBIX PE3YNBTaTaX PACCMOTPEHUS TOKYMEHTALUHU, TIEPEUUCIIEHHON B 2.2.3.2,
MPOBOAUTCSI OCBUAETEIILCTBOBAHNE NPEAIIPUATHS (M3TOTOBUTEINS) Ha MPEIMET COCTOSIHUSI OPTaHU3aLUU U
YIpaBJICHAS CHCTEMOW KOHTPOJIS KadecTBa MPOMYKIINH M HAJIMYIUS YCIOBHH €€ BBIMTYCKa B HEOOXOAMMBIX
o0beMax B COOTBETCTBMM C TpeOoBaHMAMH pazd. 8 uvacTu | «OOuue MmosoXkeHus Mo TeXHHUECKOMY
HaOmoaeHno» [IpaBuil TeXHHYECKOro HAOMIOACHNUS 32 IOCTPOMKOH CyZIOB M M3TOTOBJICHUEM MaTepuaioB U
W3IETNH IS CYJOB.

2.2.3.4 Ilpu NONOXHUTENBHBIX Pe3yabTaTax OCBHUICTEIbCTBOBAHMS HPEANPUATHS (M3TOTOBUTENS) C
yderoM TpeboBanmid pasn. 6 dactu | «OOmme mojokeHUs Mo TexHWYeckoMy HaOmromermio» [Ipaswn
TEXHUYECKOr0 HaOMIOJIeHHs 32 TOCTPONKON CyIOB M M3TOTOBJIEHHEM MAaTepUalioB U W3JENUN U CYHAOB
Peructp opopmiiser CTO Ha BbIycKacMble MaTepHabl.

2.2.4 Texnuyeckoe HaO/MI0eHNe 32 U3TOTOBJIEHHEM Kopiyca/KoHcTpyknui u3 IIKM.

Jlo Havaya M3roTOBIICHUS MPEIIPUATHEM (M3TOTOBUTENIEM) (BEp(BIO) TOIDKHO OBITH MPEACTABICHO:

omoOpeHHass TEXHWYECKas IOKYMEHTAIlus B oObeMme, ykazaHHOM B 1.4.2 (TeXHHYECKHE YCIOBHS/
cneundukanus Ha [IKM, TexHonornueckass HHCTPYKIUS 110 U3TOTOBICHHIO);

OTYETHl IO pe3ynbTaraM HPOTUBONOXAPHBIX HcHbITaHui IIKM, BBINONHEHHBIX B MPU3HAHHBIX
Peructpom naboparopusix, ¢ 3aKIFOYCHHEM O COOTBETCTBMM IPOTHUBOIIOXKAPHOM 3alMTHI TPEOOBAHUSIM
HacTosmux [IpaBwii, B COOTBETCTBHU C KOTOPBIMH OJOOPEH MPOEKT CYAHA;

B ciiydyae npuMmeHeHus: [IKM, He onucaHHbIX B Hacrosiueld yactd IIpaBui, OT4ETHI IO pe3ysbTaTram
ucnsitanuii [IKM B cOOTBETCTBHM € COIIACOBaHHOI NMpOorpaMMON UCHBITAHUN (CM. MPUIIOKEHHE 2).
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TexHuueckoe HaOMIOACHNE MIPEIYCMAaTPUBACT CIICAYIOLICE:

paccMOTpeHHEe JOKYMEHTOB, IPEACTABICHHBIX MIPEANPHUIATHEM (M3TOTOBUTENIEM) B 00bEME, YKa3aHHOM
B 2.2.3.2, MOATBEPKAAIONINX CIIOCOOHOCTH MPEennpuATHs Mpon3BoAuTh m3aenus u3 1IKM crabunpHOTO
KauecTBa B TpeOyeMbIX 00beMax;

OCBH/IETEJILCTBOBAHNE NPENNPUATUS (M3TOTOBUTENS) C LEJIBIO OLEHKH BO3MOXHOCTEH MpPeanpusTHs
110 M3TOTOBJICHUIO KOPIycOB/KOHCTpYKuui n3 IIKM U cucteMbl KOHTPOINIS KayecTBa;

TEXHUUYECKOe HaOIIOAEHUE 3a U3TOTOBIEHUEM B 00beMe, yKa3aHHOM B 1.5.1;

TEXHUYECKOe HaONoAeHne 3a HcmbITaHueM o0pasznoB [IKM, BeIpe3aHHBIX W3 TEXHOIOTHYECKHX
NPUIYCKOB WIIM 00pa3loB-cBHUICTENEH (B 3aBUCHMOCTH OT TOTO, YTO NMPHUMEHUMO), COOTBETCTBYIOLIMX
TEXHUYECKON TOKYMEHTAllUU Ha BBIMYCK IMPOTYKIIHH;

TEeXHUUYECKOe HabmrofeHue 3a aedekranneil Kopimyca i peMOHTOM.

ITo pesynpraTaM TEXHHUYECKOTO HAONIOMEHHUS 3a KopirycoMm/KoHCcTpykmmer u3 IIKM Permctpom
odopmisieTcss AKT ocBumerenbcTBoBaHms (hopma 6.3.29).

2.2.5 B ciiyuae cepuifHOro mpoM3BOACTBa KOpIycoB/kKoHCTpykuuit u3 [IKM (nBa u Gonee) BMecTo
Akta ocBuzeTenbpcTBOBaHHA (CM. 2.2.4) MmoxeT ObiTh oopmiieHo CTO Ha xopyc/koHcTpyKIuio u3 [IKM
C Y4eTOM BHITIOTHEHHS TpeOoBaHMU pasg. 6 m 8 wactu | «OOmmme MONOKEHUS IO TEXHHYECKOMY
HabmroneHwio» 1lpaBri TeXHUIeCKOTO HAOIIOMEHS 32 TIOCTPOHKON CYIOB M H3TOTOBJIEHHEM MaTepPHaioB U
n3aenuii st cynos. [1pu 5ToM HEOOXOAUMO TPEIOCTaBUTh OTYETHBIN JOKYMEHT N3TOTOBHUTEINS Ha KOPITYC/
koHCcTpykuuio u3 [TIKM (macnopt usmenusi, cepTUQHKAT KauecTBa U3TOTOBHUTEINS H T.II.).
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2.3 TPEBOBAHUS K XAPAKTEPUCTUKAM INOJIMMEPHBIX KOMIIO3UIIMOHHBIX MATEPHUAJIOB
N X NCXOJAHbIX KOMIIOHEHTOB

2.3.1 Apmupyromue MaTepHabl.

2.3.1.1 Apmupyromue Matepuainsl, Bxomsmue B coctaB [IKM, momkHBl 0o0ecreunBaTh JOCTHKEHUE
3aJJaHHBIX JKECTKOCTHBIX M MPOYHOCTHBIX XapaKTEPHCTHK, B TOM YHUCIIE IPU BO3JEHCTBUM Ha MaTepHall
pa3MUYHBIX TIO XapakTepy OSKCIDIyaTalMOHHBIX (DakTOpoB (BO3AEHCTBHE HArpy30K, TEMIIEPaTypHBIX,
BIIQXXKHOCTHBIX U T.1I.).

2.3.1.2 [Ins obecrieyeHus1 aare3MOHHON MPOYHOCTH MEXIY BOJIOKHAMH U TOJIMMEPHON MaTpHuuel Ha
MOBEPXHOCTH BOJIOKOH JIOJDKEH OBITh HaHECEH rHIpOPOOHO-aATe3NOHHBIN COCTaB (AMIpeT), COBMECTUMBII
C TUIIOM IIPUMEHSIEMOTO CBS3YIOIIEr0 — MOIMAI(UPHBIM, BUHII3()HUPHBIM HIH SIOKCHUIHBIM.

TexHonmorusi HaHeceHWs TUAPO(GOOHO-aTE€3NOHHOTO COCTaBa (ammpera) MODKHA OOECIednBaTh
CTOHKOCTh MOKPBITUS K MEXaHUYECKUM BO3JIEHCTBHSIM.

2.3.1.3 CrexisHHBIE apMUpYIOIIME MaTepuaibl (TKaHW, JEHTBI, Marhl) Ui KOHCTPYKLMOHHBIX
CTEKJIOIUTACTUKOB JOJDKHBI OBITh HM3IOTOBJIEHBI HA OCHOBE BOJOKOH M3 CTaHIAPTHOIO OECIIENIOYHOro
ITFOMOOOPOCHIIMKATHOTO CTeKiIa Mapkd E MM BBICOKOMOIYNBHOTO MarHe3HalbHO-aTIOMOCHINKATHOTO
crexna Mapkud BMII. XapakTepUCTHKU yKa3aHHBIX CTEKJISIHHBIX BOJIOKOH, IIPUMEHSIEMBIX B apMUPYIOLIUX
Marepuanax, I0JDKHBI ObITh HE HUMKE 3HAYCHUH, IpUBENEHHBIX B Ta0m. 2.1.

Tabnuna 2.1
Du3nKo-MeXaHHYeCKHe XaPAKTEPHCTHKH OCHOBHBIX THIIOB BOJIOKOH, IPHMEHSIEMbIX B KOHCTPYKIHSIX CYI0B
CTeKIIsHHBIC BOJIOKHA Vrieponssie Apamnssie
XapaxtepucTuka BOJIOKHA BOJIOKHA
Crexno mapku E Crexno mapku BMIT
TLIOTHOCTB, KI/M> 2500 — 2550 2550 — 2580 1800 1420
Moy HOpMalIbHOW YIPYTOCTH NpHU pacTskeHuu, I Tla He menee 70 He meHee 90 He Menee 250 | ne menee 120
Ipenen nmpoynocty npu pactsbkenuu, I Tla He menee 3,0 He meHee 4,0 He meHee 4,5 He menee 3,0
IIpesnenbHOE OTHOCUTENBHOE YIUIMHEHUE, Yo 4,5 4.5 He MeHee 1,6 2,5—35

2.3.1.4 YriiepoaHble apMHPYIOINIUE MaTepUabl (TKAHH, JICHTHI) 15 KOHCTPYKIIMOHHBIX YTJIETIACTHKOB
JIOJKHBI ObITh W3TOTOBICHHI HA OCHOBE BBHICOKOIPOYHBIX BOJIOKOH HommHamoM 3K, 6K, 12K' ¢
XapaKTEePUCTUKAMH, yKa3aHHBIMH B Ta0m. 2.1.

IIpuMeHeHue BBICOKOMOMYIBHBIX BOJIOKOH C MOMyJeM HOpManbHOUW ympyroctu Ooinee 350 I'Tla u
MpEeNbHBIM OTHOCUTENBHBIM Y/uiMHeHHeM MeHee 1,1 % pomyckaeTcss B CBs3sX, paboTaromux B
3HAYHUTENBHON CTENeHN Ha YCTOWYMBOCTH MPHU NEHCTBUH COKMMAIONINX HArpy30K.

2.3.1.5 ApamMuaHble BOJIOKHA JOJKHBI MMETh XapaKTepUCTHKH (cM. Tabdn. 2.1) B cocraBe JICHT U
TKaHel, oOecrneunBaromye 3((EeKTHBHOE WX NMPHMEHEHHE B KOHCTPYKIHAX CY/IOB, HCIIBITHIBAIOIINX B
OCHOBHOM 3HAUWTEJIbHBIEC yIapHble U BUOpAIOHHBIE HATPY3KH.

YuyuTeiBas HMX MOBBIIIEHHOE BOJOMOTINIOLICHUE, ApMUPYIOIINE MaTepuajibl M3 3THX BOJOKOH
PEKOMEHAYETCSl MMPUMEHSTh BHYTPH CJIOMCTOTO MakKeTa MEXIY MOHOCIOSMU Ha OCHOBE CTEKJIO-, WIH/U
YIJIEPOAHBIX MaTEePHAaJIOB, JJISi TOTO, YTOOBI MCKIIFOUNUTH KOHTAKT apaMHUIHBIX BOJIOKOH C BOJOM.

2.3.1.6 BonokHa ¥ apMupyroIie MaTepruaiabl Ha X OCHOBE MOJKHBI OBITH MTPOBEPEHBI Ha IIPEIMET
COOTBETCTBUA UX MEXaHMUYECKUX CBOICTB 3asBieHHBIM. [IpoBepka TOMKHA MPOBOIUTHCS 1O METOIUKAM
MEXIYHAPOIHBIX W/WIM HAIMOHAIBHBIX CTAHJAPTOB, WM JPYTHX JOKYMEHTOB, COTJIACOBAHHBIX C
Peructpom.

IlepeueHp poBepseMBIX MMOKa3aTeNell ompeaesIeTcs TEXHOIOTMIECKUMU HHCTPYKIIUAMHI U HOPMaMHu
KOHTpOJIs KadecTBa wu3rotoBieHus. llpm wammumu CTO mpoBepka ocCyIIecTBISiETCS TNPEeANpUATHEM
(M3roTOBUTENIEM) BOJIOKOH M apMUPYIOLUIMX MAaTepHajoB, a €€ pe3ylbTaThl 3aHOCATCA B MACHOpT
(Ceptudukar kauecTBa HM3TOTOBUTENS) Ha KaXKIYIO MApTHIO BbIMyckaeMod mnpomykuuu (cMm. 2.2.1).

'K =1000 BomnoKkoH.
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ITpoBepKy MOXeET TaKkKe MPOU3BOANTH Bepdhb MM NpeIpusITHEe (M3TOTOBUTENb) N3ACIUNA U KOHCTPYKLUI
m3 [IKM wmm gpyrue mabopatopuu, Tpu3HaHHBIE Permctpom. OTYeTHBIE JOKYMEHTHI HCIBITAHUH
IpenoCcTaBIsA0TCsA B Peructp.

2.3.1.7 Apwmupymoommue Marepuanbl, npuMmeHsembiec B I[IKM, HOMKHBEI HUMETh OINpEneICHHBIC
XapaKTEPUCTUKA CMaYMBAeMOCTH M JPalUpPyeMOCTH IJIsi HCIOJIB30BAaHHS HX C BBIOPaHHBIM THUIIOM
TEPMOPEAKTUBHOTO CBA3YIOLIETO NP (OPMOBAHUN KOHCTPYKLMH, NMEIOIUX CIOKHBIE (POPMBIL.

Ilpn mpuMeHEeHHH METOAOB 3aKpPHITOr0 (OPMOBaHMS IJII apMHUPYIOIIUX MaTepUalloB AOJKEH OBITh
OTIpesieTieH TOKa3aTellb MPOHHUIIAEMOCTH, OTPEACISIONMNN TeXHOJOTHYECKHe MapaMeTpbl MpH BhIOOpe
METO/Ia MH)KEKLIMHU TTOJIMMEPHOTO CBA3YIOIIETO.

2.3.1.8 ITacnopt (CeprudukaT KadecTBa HU3rOTOBUTENS), OQPOPMIIIEMBIN Ha KaXKAYIO aPTUIO BOJIOKHA
(apMupyromero Marepuaia), J0JKeH COAEpKaTh CIeAYIOUIyI0 HH(POPMAIHUIO:

JaHHBIC PEIIPUITHS (U3TOTOBUTEINS);

MapKa BOJIOKHA (MarepHuaia);

TUI U CTPYKTYpa apMUPOBaHUs (I apMUPYIOIIET0 MaTepuana);

Macca Ha eIUHMIY JUIMHBI WM IUIOLIaal OBEPXHOCTH;

pe3yabTAaThl MPUEMOYHBIX UCTBITaHHH (cM. 2.3.1.6).

2.3.1.9 IlpennmpustueM (M3rOTOBUTENEM) apMHUPYIOMIUX MaTepHajoB WM H3TOTOBHUTENEM KOH-
crpykuuii u3 [IKM (cm. 2.2.1) momkHBI OBITH POBEPEHB! JTAMUHHUPYIOIIME CBOWCTBA 3THX MaTEpUAIOB
MyTEeM HW3TOTOBJICHUS M3 HUX IUIACTUH METOAOM KOHTAaKTHOTO ()OPMOBAHUS M METOJAOM WHQY3WH Ha
OCHOBE BBIOPAHHBIX MOMUI(QUPHBIX U BUHWII(HUPHBIX CBS3YIOIIUX.

W3 3TuX IUIACTHH AOJDKHBI OBITH BBIpE3aHbl 0Opas3lbl B OCHOBHBIX HANPaBICHUSAX apMHPOBAaHUS U
WCIIBITAaHBl 10 METOAMKAaM MEXIYHAapOIHBIX W/WIM HAIMOHAIBHBIX CTAHIApTOB, WJIH MO JAPYTUM
METOAMKaM, COIIACOBAaHHBIM ¢ PerucTpom, Asis OnpenesieHus ciaelyroIero:

npeaena NPOYHOCTH U MOAYJS HOPMaJbHOM YIPYTOCTH IPU PacTsHKEHUM;

npezena NPOYHOCTH TIPH U3TU0E;

npezaena IPOYHOCTU NPH MEKCIOWHOM CIBHTIE.

Ilepeyens cTaHIapTOB W METOIVK IJIS OTPEACTICHHS YKa3aHHBIX XapaKTePUCTHK IMPUBEICH B TUITOBON
MporpamMMme MCIBITaHUM (CM. IPUIIOKEHHUE 2).

2.3.1.10 B KOHCTpYKUHMSAX apMHUpYIOIIME MaTepHajibl MOTYT HMpPUMEHSTHhCS B BUAE TKaHEH pa3HOro
TUIETEHUS], MYJIbTHAKCHAJIbHBIX TKAHEH, JICHT M MaToB.

Bei0op TOro wiuM MHOrO THNA apMHUPYIOLIEr0 MaTepuajia, UX KOMOMHALWMHU, a TaKKe CTPYKTYPbI
apMHpOBaHUs, ompenensercs TpeboBaHwsMH, npenbsaBiuieMbiMu K [IKM, ycrmoBusiMmu ero paGoTel B
COCTaBe KOHCTPYKLMH M CTENEHBIO €€ OTBETCTBEHHOCTH. [Ipu 3TOM HEOOXOAMMO YYHTHIBATH pa3Mephl
KOHCTPYKILIMU U €€ OCHOBHBIX CBSI3€H, UX ()OPMY M TEXHOJIOTHIO U3rOTOBICHUS (cM. 2.4).

2.3.2 Ceszyrommue.

2.3.2.1 1151 TEpMOPEAKTUBHBIX CBSI3YFOIIMX, KOTOPBIE UCTIONB3YIOTCS B KOHCTPYKIMOHHBIX [TKM (cm. 2.1.1),
JIOTDKHBI OBITH OTPEIENIeHBI CIIEAYIOINE TTOKa3aTelH:

MeXaHHYeCKHe CBOICTBa, KOTOpble obecneunBaioT gocTikeHne B [IKM TpeGyembIX MPOYHOCTHBIX U
JKECTKOCTHBIX XapaKTEPUCTHK;

aaresus K BOJIOKHAM apMHPYIOLIMX MaTepHaioB IMpH Bcex Buaax BoszaeicTBuil Ha IIKM B mponecce
9KCILTyaTalluu;

BOJIOTIOIIOIIEHUE U CTOMKOCTh IPH JIUTEIBHOM BO3IEHCTBHH MOPCKOM BOZBI;

TEPMOCTONKOCTh B quanazoHe temmeparyp or —40 °C no +60 °C;

YCTOMYMBOCTH K BO3JEHCTBHIO Macio- U HE(QTEIPOAYKTOB.
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2.3.2.2 ®usnko-MexaHUYECKHe CBOWCTBA MONMA(PUPHBIX W BUHWID(GUPHBIX CBA3YIOIIUX B OTBEPXK-
JIEHHOM COCTOSIHMHU JIOJDKHBI COOTBETCTBOBATh TPeOOBAaHUAM, YKa3aHHBIM B Ta0m. 2.2.

Tabnuna 2.2
DHU3HKO-MeXaHNYeCKHe XapaKTePHCTHKH OCHOBHBIX THIIOB CBSI3YIOLIHX, IPHMEHSIEMBIX B KOHCTPYKIHUSX CY/I0B
XapakTepucTHKa TMonmsduproe cessyromee | BunumdupHoe cassyrouee | DmokcnaHoe CBsA3yoIee
IIMOTHOCTB, KT/M° 1100 — 1300 1130 — 1180 1150 — 1280
TIpenen npoynocty npu pactsbkenunu, MIla HEe MeHee 65 He MeHee 75 He Menee 100
Mopyiib HOpMaJIBHOW YNIPYTOCTH NpU pactspkenuu, ['Tla He meHee 3,0 He MeHee 3,3 He MeHee 3,5
Ipenen npounoctu npu nsrude, MIla He meHee 90 He meHee 135 He MeHee 150
IIpenensHOe OTHOCUTENNBHOE YIUTMHEHNE TIPH PACTSKEHNH, %o 2—3 4—5 3—6
BononornomieHre npy HOPMAILHOM JaBJIeHHH 3a 24 4, % He Gosee 0,1 He Gonee 0,1 He 6onee 0,08

2.3.2.3 DmokcuaHbIe CBA3YIONIHME, IPUMEHseMble TIpH (POPMOBAHWHU OTAEIHHBIX JIEMEHTOB U CBS3ei
KOHCTPYKLMH, a TaKkKe B COCTaBe IPEINpPEeroB, IOUKHBI HMETh XapaKTEPHUCTHKH B OTBEP)KIECHHOM
COCTOSIHMM HE HWXKE, NMPHUBEACHHBIX B Tabnm. 2.2. [Ipu 3TOM MX OTBEp)KICHUE NOKHO MPOUCXOAUTH B
YCIIOBHUSIX, KOTOPBIE MOTYT OBITh PEaIn30BaHbl B YCIOBHUAX CYIOCTPOUTEIHHOTO IPOU3BOJICTBA.

[IpyarMas BO BHHUMaHHE, YTO SMOKCHIHBIE CBS3YIOIIHME OTHOCATCS NMPEHMYIIECTBEHHO K CMOJIaM
TOpSIYEeTO0 OTBEPXACHMS, UX IPHUMEHEHHE JI M3TOTOBJIEHUS KOHCTPYKLIMH CYIOB JOJKHO OBITh
TEXHOJOTUYEeCKH 000CHOBAHO.

2.3.2.4 Caazyouye JOIKHBI OBITh TEXHOJOTHYHBIMH, MMETh BSI3KOCTh M CMAauMBAIOIIYIO CIIOCO0-
HOCTh, OOECIHEeYMBAIOIIME KAUYECTBCHHYI0 HPOINMTKY apMHUPYIOIUMX MaTepHalioB, B T.4. JOIMYCKaTbh
BO3MOXXHOCTh MIPUMEHEHHS METONOB 3aKPHITOr0 (POpPMOBaHHMS KOHCTPYKLIMH M MEXaHH3AIMIO Ipolecca
WX W3TOTOBJICHMS.

Ku3HecrnocoOHOCTh CBSI3YIOIIEro AOJKHA O0ecleuUBaTh BO3MOKHOCTH M3TOTOBJICHHUSI KpymHOrada-
PHUTHBIX KOHCTPYKLHUH CIOKHBIX (OPM C OTHOCUTEIBHO OOJIBIIMMH TOJIIIMHAMH UX CBS3CH.

2.3.2.5 Bce KOMITOHEHTHI (KaTanu3aTophbl, YCKOPUTENH, TUKCOTPOIHbIE NOOABKH, KpacsIlye MUTMEHTHI),
BXOJIAIIAE B COCTAB TEPMOPEAKTHBHOTO CBSI3YIOIIETO, TODKHBI OBITH COBMECTUMBI CO CMOJIOW, 00eCTIednBaTh
TIOJTHOE OTBEPXKJICHHE CBSI3YIOILETO M HE YXY/IIATh €r0 CBOMCTBA B OTBEPXIEHHOM COCTOSHHUH.

2.3.2.6 Kpacsiyie murMeHTsl JOJKHBI OBITh YCTOHYMBEI K BO3ACHCTBUIO KIMMAaTHUYECKUX (PaKTOPOB.
KonngecTBo murMeHTa, BBOAUMOIO B COCTaB CBSI3YIOIIEr0, HE JOJDKHO MPEBBIMIATH HOPMY, YCTaHOBJIEH-
HYIO IIPOU3BOIUTEIEM CMOII.

2.3.2.7 Ceszyromue, TpUMEHSEMBIE B TEXHOJOTHSX 3aKpBITOTO (hOpPMOBaHUS, MODKHBI WMETh
CJIEAYIOIIUE XapPAKTEPUCTUKH:

JUHaMHUUYecKas BA3KOCcTh o bpykdwmipay npu temmneparype 25 °C B npeaenax 150 — 400 mlla-c;

BpeMs resieo0pazoBanus npu temmneparype 18 — 22 °C ¢ BO3MOKHOCTBIO BapbupoBanus ot 0,5 10 6 4
IIPU COXPAaHEHUH (PU3MKO-MEXaHUUECKUX CBOICTB;

TEMITepaTypa 3K30TePMHUIECCKON peakiiy NP MOJMMepU3alun cBs3ytomiero — ue oonee 200 °C;

Temreparypa TepMoodpaboTku He Boime 80 °C;

TEMIIepaTypa CTEKIOBAHHUS CBS3YIOILETO B OTBEPXKICHHOM cOCTOSIHUM — He Menee 110 °C.

2.3.2.8 Ilpeanpustusi (M3rOTOBHTENIN) TEPMOPEAKTUBHBIX CBA3YIOIIMX MOJDKHBI MOATBEPOUTH HX
XapaKTEPUCTHKHU ITyTeM OIpENeNICHUs CBOICTB B IPOLECCE OTBEPXKICHUS U IIOCIE €ro OKOHYAHMSL.
[lepeyens ompenenseMblx CBONCTB yCTaHABIMBAETCS TEXHOJOTUYECKOW JTOKYMEHTallMe W HOpMaMu
KOHTpPOJISI KauecTBa U3rOTOBJIEHHUS M COIVIacOBbIBaeTcsa ¢ Perucrpom.

HcnpTanus o ONpenesieHUI0 XapakTePUCTHK CBSI3YIOIIEro MPOBOAATCS MPENNpHATHEM (M3TOTOBUTEIIEM)
0 METOAMKAM MEXIAYHApOAHBIX W/WIM HALUMOHAJIBHBIX CTAaHOAPTOB, WM APYIHX [OKYMEHTOB,
COMIacoBaHHBIX ¢ Peructpom.

HcnbITaHust MOTYT TakKe MPOBOAUTHCS JTabOpaTopuei, Mpu3HaHHON Permcrpom.

2.3.2.9 Kaxkgast mapTusi CBA3YIOILIETO JOJDKHA COMPOBOXKAaThes macnoptoM (CepTudukaToM KayecTBa
M3TOTOBHTEIIS), KOTOPBIH JOKEH COAep)KaTh CIEAYIOIIYI0 HH(POpMAIHIO:

JaHHBIC NPEIIPUITHS (M3TOTOBUTEINSA);

THT CBSA3YIOIIETO;
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MapKa CBS3YIOLIETO;

Pe3yIbTaThl IPUEMOYHBIX UCTIBITAHUI.

K macmopry (CepTudukaTy KadecTBa W3TOTOBHTEINSA) JOJDKHA OBITh TMPIJIOKEHA HHCTPYKITUS TIO
WCTIOJIb30BAHUIO CBSI3YIOIIErO U YCIOBHUSAM €0 XpaHEeHHUS.

2.3.3 3anoHUTEIN.

2.3.3.1 Marepuanbl, IpUMEHSIEMbIE B KaUeCTBE 3alOJIHUTENEH — CPEIHUX CIIOEB, B TPEXCIOHHBIX
(MHOTOCIIOMHBIX) KOHCTPYKLHMAX CyIOB, U B «cepAeuyHuKax» Oanok II-oOpa3Horo mpoduisi AOMKHBI
o0magaTb HEOOXOAMMOM MPOYHOCTHIO M KECTKOCTHIO NMPH MUHUMAIIBHOW TIOTHOCTH U 0OecriedeHus
COBMECTHOM pabOTHI HECYIIHX CIIOEB ATUX KOHCTPYKIUH U 00(OPMOBOK OallOK MPU BCEX BO3ACHCTBUSAX Ha
HUX B TIpollecce AKCITyaTaltu.

2.3.3.2 Marepuanbl 3allOHUTENIEH TOKHBI OBITh COBMECTUMBI C MaTepHajaMH HECYIIUX CIIOEB U
00¢popMoBOK. CBs3yrollee HECYLINX CJI0EB NpHU (OPMOBAHMM KOHCTPYKLIHMH HE JIOJDKHO NIPHBOIUTH K
W3MEHEHHIO CTPYKTYPHl M YXYAIICHHIO XapaKTePUCTHK Marepuaja 3alOJHHTENS, KOTOPhIH HE TOJDKEH
M3MEHATH OTBEPIKJAIOIINE XapaKTePUCTUKH CBA3YIOIIETO.

B ciyuae mpuMeHeHHMs aAre3MOHHOro cocrtaBa Al coeauHeHus cioeB IIKM u 3anomnutens oH
JODKeH oOecreuuBaTh MX CBS3b B €IMHYIO KOHCTPYKIMIO IPH BCEX BHAAX 3KCIIIyaTallMOHHBIX
BO3JICHCTBUHN M OBITH COBMECTHMEIM CO CBS3YIOIIUM U 3aIIOJTHUTEIICM.

2.3.3.3 Ilpu BBIOOpE MaTepHaoB 3aMOJHHUTENEH, MPUMEHSIEMBIX B HAPYKHBIX CBS3SX KOPIYCHBIX
KOHCTPYKIMI (oOIMBKa KOpryca, OOKOBblE CTEHKHM HAJICTPOMKM M T.J.), NPEANOYTEHUE JOJKHO
OTAABaTbCS 3AIOJHUTENSAM, OONafalomMM HHU3KHM BOJOIOIVIOIIEHHEM, CTOMKOCTBIO K CTAPEHHUIO IPH
nepenagax TeMIIepaTyp U BO3ACHCTBHUIO yIbTPa(hHOIETOBOTO OOIydeHHs, a TAKXKE 00€CIICUUBAIOLINM, T10
BO3MOXHOCTH, JOCTaTOYHBIN YPOBEHD TETJION3OJIALINH.

2.3.3.4 B xauecTBe Marepuaia 3allOJHUTENS HAPYKHBIX CBsI3€H TPEXCIOMHBIX (MHOTOCIIONHBIX)
KOHCTPYKLMH JIOMyCKaeTCsl MPUMEHATh CIenyrollee:

noMMBUHUIXJIOpUAHbIe neHomaacTtsl ([IBX), nMeromue KecTKyro 3aKpBITOSUEUCTYIO CTPYKTYPY;

nenononuypetad (I1I1Y);

0anb3a;

JIETKOBECHBIE MaThl C MUKpochepamu (cMm. 1.2).

J71s1 IOBBIIIEHUS KECTKOCTH U MPOYHOCTH neHomuactoB 1IBX u IIITY, a Takke 1erkOBECHBIX MaTOB,
0COOEHHO Ha MOMEPEUHBIA CABHI, B UX CTPYKTYPY MOTYT OBITH BBEJCHO JIOMOJHUTENFHOE ApMHUPOBAHHE B
BUJE CJIOCB apMHpYyOLIero Mmarepuaina, ropp, pedep u T.A. Mcmonp3oBaHHE AONOJHUTEIBHOTO
apMHPOBaHUS JIOJDKHO OBITH 0OOCHOBAHO.

2.3.3.5 Kpome 3anonHuTeneit, ykazaHabix B 2.3.3.4, BO BHYTPEHHHUX CBA3SIX KOPITyCOB U HAICTPOEK
JIOyCKaeTcs MPUMEHSITh KOHCTPYKTHBHO-MCKPETHBIC TUIIBI 3allOJHUTENEH B BUAE COT, Todpos, pedep
(6e3 ncnoap30BaHMs CILIOMIHOTO 3aMOJHUTEIS THUIA EHOIIACTA).

2.3.3.6 B Oankax HaOopa II-oOpa3Horo mpodwisi IODKEH NPHUMEHSTHCS TMOTMBHHIIXJIOPHIHBIC
nenorutactel ([1BX).

2.3.3.7 [IpumeHeHue ApYTUX TUIIOB 3aMIOJTHUTENEH B TPEXCIOMHBIX (MHOTOCIOWHBIX) KOHCTPYKIMSX U
Oankax [I-oOpasHoro mpodmis IOKHO OBITH OOOCHOBAaHO HAa OCHOBAHWHM DE3YIBTATOB PacyeTOB M
UCTIBITAaHUM, a TaKKe corflacoBaHo ¢ Permcrpom.

2.3.3.8 ®usuko-mexanuueckue cpoucTBa mneHomiractoB I[IBX wu IIITY, npuBeneHHble 74
OIIPEIENICHHBIX XapaKTePHBIX 3HAYECHUI IUIOTHOCTH, IOJDKHBI COOTBETCTBOBATh TpeOOBaHMAM Tabid. 2.3.
Hx cBolicTBa A1 NPOMEXYTOUHBIX 3HAYEHHUN IJIOTHOCTH OIPENEISIOTCS YKCTPAMOISLUEH.

2.3.3.9 Ilpennpusitus (u3rorouteny) nexnomnacto [IBX, IIITY, cot, a Taxke Apyrux THIIOB 3allOJIHH-
TeJnel JOJDKHBI HOATBEPAUTh UX XapaKTEPUCTHKH IIyTeM HPOBEIECHUS UCTIBITAHUH 00pasloB MaTepHalIOB.

ITopsimox or6opa 00pa3IoB, epedeHb OMPEaeIIeMbIX CBONCTB U METONWKH TIPOBEACHUS MCIIBITAHUN
YCTaHABIHMBAIOTCA TMPEANPUATUAMHU (M3TOTOBUTENSAMH) B TEXHOIOTMYECKON JOKYMEHTAallMd U HOpMax
KOHTpPOJISI Ka4eCTBa U3rOTOBJIEHUS M COIIACOBHIBAIOTCS ¢ Peructpom.

2.3.3.10 o QopmoBaHHA TpeXCIOMHBIX (MHOTOCIOMHBIX) KOHCTPYKIHMH, a Tarke Oamok HaOopa
I1-06pa3Horo npoduis ¢ IPUMEHEHHEM IICHOIUIACTa B Ka4ECTBE 3aIlOJIHUTENS OH JIOJDKEH ObITh MEXaHUYECKU
00paboTaH IS CHATHS TIOBEPXHOCTHBIX CIIOEB (KOPOK), 0Opa3yIOIMXCS B MPOIECCE €TO M3TOTOBICHHSL.
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Tabnuna 2.3
du3uko-MexaHuyeckue cBoiicTsa nmenomnacros [BX u IMITY
XapakTepucTuka Ilenomnact
TIBX Ty
II0THOCTH, KI/M 40 100 200 35— 55 100 — 120 | 200 — 220

IIpenen mpounoctu npu cxatun (mpu 10-%
nedopmarun), MIla

Moyns HopMaJbHON ynpyroctd npu cxaruu, Mlla 30 100 250 7,5 — 10 25 — 35 100 — 120
IIpenen npounoctu npu pactspkenun, Mlla He menee 0,7 | He menee 2,5 | ne menee 6,0 [ne menee 0,16| e menee 0,8 | He menee 2,0
Monyne HOpManbHOH YNPYrOCTH IpPU PacTsiKe- 25 80 180 — — —

aun, Mlla
IIpenen npounoctu npu casure, MIla
Monyns casura, MIla

e menee 0,4

He menee 0,40
10

He menee 1,5

He MeHee 1,5
35

He mexee 4,0

He MeHee 3,5
30

e menee 0,2

ne menee 0,1

He menee 0,9

He menee 0,5

He MeHee 2,5

ue menee 1,0

IIpenenvHas nedopmanus npu casure, % 8 25 75

B ciydae mpuMeHEHHS TEXHOJOTHUN 3aKpHITOrO (hOPMOBAHUS MEHOILIACT TOJDKEH MPONTH COOTBETCT-
BYIOIIIYIO IOJTOTOBKY, 3aKJIFOYAIONIYIOCS B BBITIOJIHEHWH B HEM KaHAJIOB JUIA OOECIEYCHHs MPOTEKAHUS
CBSI3YIOIIIETO.

2.3.3.11 TepmooOpaboTKa KOHCTPYKIIMA C 3aIOTHUTEIIEM THIIA TICHOIIIACTA OJDKHA TIPOBOAUTHCS TIPU
TeMIieparype, mpyu KOTOPOW B MEHOIUIACTE HE MPOUCXOAWT HEOOPATUMBIX H3MEHEHHH, MPUBOMSAIMINX K
CHI)KEHUIO €TO IMPOYHOCTHBIX U YIIPYTHX CBOMCTB, a TAKXKE K €T0 YCaJI0UYHBIM JIe(hOpMaIusiM U UCKaXKESHUIO
(hopMBL.

2.3.4 AAre3uoHHbIE COCTABBI.

2.3.4.1 Anre3noHHBIE COCTaBHI B BHJIE KJICEB W KOMITAYHIOB JTOJDKHBI IPUMEHSTHCS JJIST COCTUHEHUS
anemMeHToB koHCTpykiui n3 [TIKM. I[Mocneanre MoryT OBITh HallOJTHEHBI MUKpOC(hEpaMH HIH KOPOTKHMHU
BOJIOKHAMH U TPUMEHSTHCS NIJISl 3alOJHEHHS TEXHOJOTHYECKUX 3a30pPOB IMPH COCAUHECHUU DIICMEHTOB
KOHCTPYKIIUH.

Krmen wm xoMmmayHIbl IOMKHBI OBITH COBMECTHMBI C MaTepHallaMU COEIHHIEMBIX JJIEMEHTOB,
obecreunBaTh BHICOKYIO MMPOYHOCTH COCMUHEHUS ¢ YIETOM 3aJaHHOTO Tuarna3zoHa pabodux TeMmreparyp,
OBITH CTOMKUMH K CTapEHUIO, BO3JACHCTBUIO BJIATH, a TAKXKE Maclio- U He(DTEIPOIYKTOB.

2.3.4.2 ANre3uoHHBIC COCTaBBI JIOJUKHBI OBITh, [0 BO3MOXXHOCTH, JIBYXKOMIIOHEHTHBIMH, OTBEPK-
JATbCS B HOPMAJBHBIX YCIOBHAX B TedeHue npuoOmmsureabHo 20 — 60 MHUH, TO3BOJISS BBIIOTHHUTH
COETUHEHHUS DIIEMEHTOB B KPYITHOTa0APUTHBIX KOPITYCHBIX KOHCTPYKIMSAX B TPON3BOACTBEHHBIX YCIOBHSIX
CYAOCTPOUTENHHON Bepdm.

2.3.4.3 Are3WOHHBI COCTaB JOJDKCH COIEPXaTh MaHHBIC I KaKIO0M Mapbl COCTUHIEMBIX
MaTepHUaJOB MO CTAaTUYECKOW MPOYHOCTH HA CABUT M aAre3MOHHON IMPOYHOCTH HA OTPBIB B MCXOJHOM
COCTOSIHUM H TIOCIIE YBIAXKHEHUS IPU HOPMAJIbHOW W IOBBIMICHHOW TeMIepaType, a TakkKe I10
OTIPE/IETICHNI0 yCTAJOCTHOW M JUIUTENBHOM MPOYHOCTH MPH ITHUX BHIAX Aedopmanuii.

2.3.4.4 Tlpu uCHONB30BAaHUHU AJTr€3WOHHBIX COCTABOB NJiI COEJUHEHHUSI DJIEMEHTOB KOHCTPYKLHH
MOJITOTOBKA WX IIOBEPXHOCTEH M TEXHOJNOTHS HAHECEHUS Ha HHUX COCTaBa JOJDKHA COOTBETCTBOBATH
PEKOMEHIALMAM TPEANPUATUS (M3TOTOBUTENS) 3TUX COCTAaBOB. llpu 3TOM HE cleayeT IpPEBBIIATH
3aJaHHYI0 TIPOU3BOJUTENIEM TOJIIMHY AaAr€3UOHHOTO COCTaBa MEXIY COCOUHSIEMBIMH HIEMEHTAMHU
KOHCTPYKIIMU M JOIMYyCKATh IMONaJaHus B HErO BO3IyXa.

2.3.4.5 B ciaydae TepMoOOpaOOTKM KOHCTPYKIMH TIPHU TIOBBIIIICHHOW TeMIIepaType, B KOTOpOI
MIPUMEHSIOTCS aIT€3UOHHBIC COCTABHI, €€ BeIMYNHA HE JOJDKHA MPEBHIIATH 33aHHYIO ISl aATC3UOHHOTO
COCTaBa TEMITEPATYPy OTBEPKICHUSI.

2.3.4.6 IlocTaBka aare3sMOHHOTO COCTaBa OCYIIECTBIsAETCS ¢ macmoptoM (CepTH(HUKAaTOM KadecTBa
M3TOTOBUTEINS), B KOTOPOM JTOJDKHA OBITH MPUBEICHA CIIEAyIomas HHHOPMAIIHS:

JAHHBIE TIPEeNNPUATHS (U3TOTOBUTEINS);

MapKa aJre3MOHHOTO COCTaBa;

MPUEMOYHbBIE MOKA3aTelld M WX YUCIIOBBIC 3HAUEHHS, NMEPEYeHb KOTOPBIX JODKEH OBITh YKa3aH B
TEXHOJIOTUYECKON JOKYMEHTAIUU TPEANPHUATHS (M3TOTOBUTEIIS);

PEe3yIABTATHl UCTIBITAHNHN XapaKTePUCTUK MPOYHOCTH IS BHIOPAHHBIX TIAp COCMUHSIEMBIX MaTepHajoB.
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2.3.5 [HoanMepHbIe KOMIO3ULMOHHBbIE MATEPHAJIBI.

2.3.5.1 TIKM, npumeHsieMble B KOPIYCHBIX KOHCTPYKILHUSIX, JOJDKHBI YIAOBJIETBOPATH CJIEIYIOIIUM
OCHOBHBIM TPeOOBaHUSM:

UMETh HEeOOXOMMBbIe 1Sl co31anHus 3 QEeKTHBHOM KOPIYCHON KOHCTPYKIIMH YIIPYTHE U IPOYHOCTHBIE
XapaKTEePUCTHKH, a TaKkKe pabOoTOCIOCOOHOCTH MpH JAEHCTBUH TMOBTOPHO-CTATHYECKHX, IIUTEIBHBIX,
BUOPALIMOHHBIX U YAAPHBIX HArpy3oK;

COXPaHATh CBOM YIPYTH€ U NPOYHOCTHBIE XapAKTEPUCTHUKH, a TAaKXKe paboTOCHOCOOHOCTh B 3alaHHBIX
mpefenax B TEYEHHE IUTEIbHON JKCIUTyaTallid B BOJAE W PA3JIMYHBIX KIMMATHYECKUX YCIOBHAX B
TeueHne He MeHee 20 Jer;

UMETh HU3KOE BOJOTMOIVIOIIEHNE U BBICOKYIO BOZOCTOMKOCTh B MOPCKOM BozE;

0051a1aTh CTOMKOCTBIO MpPH BO3ICHCTBUM MAaciio-, HE(QTENPOAYKTOB M MOPCKHX OHMONOTHYECKHX
OpPraHHU3MOB;

oOmamath TaKMMH TI0)KapOOTIACHBIMH CBOWCTBAMH KaK HETOpIOYEeCTh, a TaKkKe He MPEJCTaBIATh
OIACHOCTh B OTHOIICHWU BBIEICHHUS TOKCHYHBIX WM B3PBIBOOIIACHBIX MPOAYKTOB HPH IMOBBIIIEHHBIX
TeMIepaTypax.

TpeOoBaHUs K MOXAPOONACHBIM CBOMCTBAM OINPENENAIOTCS B 3aBUCHUMOCTH OT THIA CyAHA U
nontokeHnit npaBwmit PC, Ha koTopble OBUT 0T0OPEH MPOEKT CYIHA.

2.3.5.2 Texnonorusa nepepadorku [IKM B KopmycHbIE KOHCTPYKIMH, UX CBA3HM M 3JIEMEHTHI JO0JKHA
o0ecrieunBarh clenyromuiee:

M3rOTOBJICHHE MaTepHaja B COCTaBE KOHCTPYKLHHU C TPeOyeMBIMH XapaKTEPUCTHKAMU;

CTa0MJIPHOE BOCHPOM3BEICHUE ITHX XapPaKTEPUCTHK IIPU THPAXUPOBAHUU KOHCTPYKIIHIA;

BBICOKO€ Ka9€CTBO M3TOTOBJICHHUS 0€3 HEeOMyCTHUMBIX Je(eKTOB (PacCIOCHUH, PaKOBHUH, HETTIOTHOCTH
YKIaJIKH U T.1.);

BO3MOXKHOCTb IPUMEHEHUS] METOIOB 3aKpBITOro (hopmoBanus (Metona unpysun, RTM-metonos u ap.)
U CPE/CTB MEXaHHU3AlHH.

2.3.5.3 J{ns usroropnenust koHcTpykumit u3 [IKM pomyckaeTcss mpuMeHeHHEe CIIEIYIONUX METOIOB:

KOHTaKTHOTO (hOPMOBaHUS;

3aKpBITOTO (BaKyyMHOT0) ()OPMOBaHUS, K KOTOPBIM OTHOCSTCS MeToll nHY3un 1 RTM-meronpr;

HaNbUICHUS;

(OpMOBaHUS HA OCHOBE IPEIPETOB.

2.3.5.4 Ilpu BBIOOpE METOHA H3TOTOBJICHUS KOHCTPYKIIUH HEOOXOIMMO YYHTBHIBATh CTEIICHB
OTITAKEHHOCTH JaHHOW TEXHOJIOTWW Ha TPEANPHUIATAN (M3TOTOBUTENE), HATWYHE KBATH(PHUIMPOBAHHOTO
MepcoHaja U He0OXOAUMOTo 00OpYIOBaHMS.

2.3.5.5 Jlns M3roTOBJIEHUS KOPIYCHBIX KOHCTPYKIIMH CYIOB M MX CBSI3€il peKOMeHAyeTcs MPUMEHSTh
NPEUMYIIECTBEHHO METOJ WH(Y3UH.

JU1 M3roTOBIEHHS OTAEIBHBIX IEMEHTOB KOHCTPYKIMH AOMyckaercss npuMeHsITb RTM-metonsl.

2.3.5.6 Metonm KOHTaKTHOTO (POPMOBAHHS OJDKEH MPUMEHSTHCA B T€X palloHaX KOHCTPYKIWH, TIIe
UCIIONIb30BaHUE METOa WH(Y3UH HEBO3MOXKHO WM HelleJIecoo0pa3Ho, HallpuMep, B y3Jax COSAUHEHUH
UM B paliOHAX YCUJICHUM.

2.3.5.7 Metop HalblICHNSI JOITyCKaeTCsA IPUMEHSTH U M3TOTOBJIEHUS KOPITYCHBIX KOHCTPYKIMN U UX
OTAEBHBIX CBS3€d, HA KOTOpBIE HE PaCIpOCTPAHSIIOTCS TPeOOBaHUS K MPOYHOCTH U KECTKOCTH (He
YUUTHIBAIOTCS B pacdyeTax MPOYHOCTH).

IIpouecc HanbUIeHU JOIKEH IPOU3BOJUTHCS B COOTBETCTBUU C TEXHOIOTHYECKOM HHCTpyKuuen. [Ipu
9TOM JJIMHA BOJIOKOH (chops) momkHa Haxonutbes B auanazone 10 — 30 M. HanbineHune pekoMenyercs
BBIMOJIHATE CIOSIMH. [locine HambUIEHHs KaXIOro cj0s NOJDKHA IPOM3BOIUTBCS €ro INpOKaTKa s
yaaleHusl BO3yXa W YIUIOTHEHHS MaTepuaa.

2.3.5.8 ®opMoBaHHE Ha OCHOBE MPEIPETOB JOIMYCKAETCs IPUMEHATH /Ul KOPITyCOB CYZOB 10 15 M, a
TaKXKe JJIs DJEMEHTOB M CBs3€ KOHCTPYKLMHM, coracoBaHHbIXx ¢ Perucrtpom. Ilpenperu mo cBoum
CBOWCTBaM [OJDKHBI YOOBJETBOPSTH TPeOOBAaHHSM, NMPEIBABISIEMBIM K €ro KOMIIOHEHTAaM — apMu-
pYIOLIEMY MaTepUaly U CBA3YIOIIEMY.
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2.3.5.9 Mertonsl popMoBaHHS OKHBI O0ECIIEYMBATH ONTHUMAIBFHOE COOTHOIICHHE MEXIY apMH-
PYIOIINMM MaTepHaJIOM W CBS3YIOIINM IS TOJMydeHHs HanbOoyilee ONTHMaIbHBIX CBOWCTB MaTepraa.

OTHOCHUTEIIEHOE COACpKAHUE apMHUPYIONINX MaTepHaIOB Ha OCHOBE CTEKISHHBIX M YTIIEPOTHBIX
BOJIOKOH II0 Macce B 3aBUCUMOCTH OT MX THIIa U MeToAa (popmMoBaHus MpUBEACHB B Tabm. 2.4.

Tabnuma 2.4

OTHOCHTEJIbHOE coiepkaHe apMUPYIOLIMX MATEPHAJIOB HA OCHOBE CTEKJIAHHBIX U YIVIEPOAHBIX BOJIOKOH II0 Macce B KM

Tun apmupylomero marepuana

Meron ¢popmoBanus

Crexsomarsl

CTeKJISIHHOE BOJIOKHO

VYrneponHoe BOJIOKHO

CrekisiHHas pOBHHLA

KonTtaktHOE (hopMOBaHHE

3akpbiToe (BakyyMHOE) (hOpMOBaHUE
Hanpinenue

Ha ocHoBe npenperos

e menee 0,3

e menee 0,5
0,65 — 0,7

He menee 0,7

ne menee 0,35
04— 0,6

He mexee 0,45

e menee 0,35

2.3.5.10 PesxxuMbl OTBEPIKIICHUS, KOTOPBIE MPOBOAATCS IPU MOBBILICHHBIX TEMIEPATypax, HE JODKHBI
IPUBOIUTH K OOJIBIINM OCTaTOYHBIM Ae(OpMaLUsIM U HAPYIIEHHUIO LIEJIOCTHOCTH KOHCTPYKIMHU. B ciydae,
€CIT KOHCTPYKITUS SIBIIICTCS TPEXCIOWHON (MHOTOCIIONHOM) B 3aMTOJTHUTEIIC THITA TICHOIUTACTA HE TOJDKHO
MIPOUCXOANTh HEOOpPaTHUMBIX W3MEHEHWH, MPUBOJAIIMX K CHIKEHHIO €ro TNMPOYHOCTHBIX U YNPYTHX
cBoiicTB (cm. 2.3.3.11).

2.3.5.11 OcHoBueble xapakrepuctuk [IKM Ha 0CHOBE JIGHT ¢ OHOHANpaBIeHHBIM apmupoBanueM (0°) u
TKaHell paBHOBECHOW CTPYKTypsl ¢ apmupoBanueM (0790°) u (+45°/—45°) U3 CTEKIIHHBIX U yIIIEPOTHBIX
BOJIOKOH, W TIONMA(HUPHOTO (BUHWII(QHUPHOTO) CBSA3YIOIIETO JODKHBI OBITh HE HIKE, yKa3aHHBIX B Talm. 2.5.

Tab6anuna 2.5
OCHOBHbBIE XapAKTEPHCTUKH CTEKJIO- H YIJIENJIACTUKOB
Apmupyioliee BOJIOKHO
Tun TTIKM
VriepoaHoe BOJIOKHO CTEeKIJIOBOJIOKHO
JlenTa Tkanb JlenTa Tkanb
OTHOCHUTENBHOE COACPKAHME apMUPYIOIIETO MaTepuaia 1mo mMacce 0,4 0,6 0,35 0,6 0,5 0,7 0,51 0,7

3HaueHus (PU3MKO-MEXaHUUECKHX XapaKTEPUCTUK, HE MEHee

Monyns HopmanbHOU ynpyroctu, I'Tla 65 95 35 55 30 45 16 24
Monynb ciBura B IocKocTH apmupoBanus, ['Tla 2,0 3,5 5,5 6,5 2,0 2,5 3,0 1] 4,5
Ipenen nmpoynoct npu pactsvkernd, MIla 850 1200 500 800 550 700 | 250 | 400
Ipenen npounoctu npu cxaruu, MIla 400 500 350 400 300 400 | 200 | 300

2.3.5.12 CHmxeHne yIpyrux U MPOYHOCTHRIX XapakTepucTuk [IKM mocie IiIuTenbHOTO BO3ICHCTBIS
IKCIUTyaTaIl[MOHHBIX ()aKTOPOB B TeueHue 20 JEeT JOIDKHO COCTABIISTh:

JUTs. MOIyJel HOpMajbHOM ynpyroctu u casura — Menee 10 %;

JUIsl IPOYHOCTHBIX XapakTepuctuk — MeHee 20 %.

2.3.5.13 Bonmonormomenne [IKM mpu jumuTensHOM NpeOBIBAaHUE B MOPCKOH BOAE IIPH HOPMAIBHOM
JABJICHUH JTOJKHO MMETh CIEIYIOIIHNE [TOKa3aTeu:

He Oonee 0,15 % ot Beca marepuana 3a 24 4 BO3JeHCTBHS MOPCKOW BOIIBI;

He Oonee 3,0 % OT Beca marepuala Iociie BO3IEHCTBHIS MOPCKOW BOIBI B TeueHne 30 cyT.

2.3.5.14 Ilpounoctusie u ympyrue cBoiictBa [IKM mpu pasmudHBIX BHIAX CHIIOBBIX BO3ICHCTBUI
(KpaTKOBpEMEHHBIX, TTOBTOPHO-CTATHYECKUX, UIUTEIBHBIX U T.J.), @ TaKXKe IOCIE YBIAKHEHUS U TIPU
JIEHCTBUY TIOBBIICHHBIX TEMIIEPATyp IOJDKHBI ONPEACIATHCS B PE3YIbTaTe HCIBITAHUN 1O METOIHMKAM,
yKa3aHHBIM B THUIIOBOHM MporpaMMme (CM. MPHUIIOKEHHE 2).
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2.3.5.15 UsrotoBnenue xoHCTpykiui u3z ITKM nom&HO OCYyIIECTBISATHCS COBMECTHO C KOHTPOJIEM
KayecTBa WX H3TOTOBJIGHHS HA BCEX CTAAMAX TEXHOJOIMYECKOTO Mpolecca B COOTBETCTBHM C
JIEHCTBYIOIIMMHU PyKOBOISIIINMHU JTOKyMEHTaMH.

IIpumeHnsiemble METOABI KOHTPOJS KadecTBa MJOJDKHBI BBISBIATH HENOMYCTHMBIE OTKIOHEHHS OT
TEXHOJOTUYECKOTO MpoIecca, B TOM YHCJIE Pa3HbIC TUITBI Ae()EKTOB, KOTOPBIE MOTYT CHU3UTH MIPOYHOCTH U
paboTOCIOCOOHOCTh KOHCTPYKIIHH.

2.3.5.16 Peructp MOXXET IIPON3BOANTH BHIOOPOUHYIO IPOBEPKY Ka9eCTBA M3TOTOBICHHS KOHCTPYKITHI
n m3penwii u3 [IKM, mo pe3ynbraraM KOTOPOH MPUHUMAETCS pelieHrne 00 omoOpeHnn Marepuana.
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3 KOPIIYC 1 HAJICTPOMKH CYJIOB

3.1 KOHCTPYKTHUBHBIE TUIIBI KOPITYCOB U CUCTEMbBI HABOPA

3.1.1 /I oOmmBKY Koprryca (HACTHIIOB MaiTy0d ¥ IMOJIOTHHIN TIepeOOpoK) peKOMEHIYETCS PUMEHSTh
CIIEYIOIIHe BapHAHTHl UX KOHCTPYKTUBHOTO HCTOMHEHHS (cM. puc. 3.1):

.1 o6mmBKa OJHOCTOWHONW KOHCTPYKIIUH:

u3 ogHopoaHoro IIKM Ha ocHOBe OHOTO THIa apMUPYIOLIET0 Marepuaa;

n3 HeonHoponHoro IIKM Ha ocHOBe ABYX (peke TpeX) pa3HBIX 0 THIy MaTepHUaioB, HAIpUMeEp, U3
CTEKJIOTKaHEH pa3HOTrO PHCYHKa IJIETEHHUS M CXEM apMHPOBAHUS;

n3 tudpunnoro IIKM Ha oCHOBE apMHPYIOIIMX MaTepUAIOB Pa3HOW XWMHUYECKOW IPUPOAHI,
HaTpuMep, U3 CTEKJIOTKaHU U yIIIEpOIHOro BojokHa (cM. 1.2.2);

.2 00ImMBKa TPEXCIOHHON KOHCTPYKLIUHU € HECYLIMMHU CJIOSMH U3 OAHOPOAHOTO, HEOAHOPOAHOTO HIIH
rubpuaaoro IIKM u cpenHuM clioeM U3 CIUIOLIHOTO 3allOHUTEIN, B KaYeCTBE KOTOPOI0 PEKOMEHAYETCS
npumeHsaTh nesoractel [1BX win IIITY;

.3 o0mmBKa TPEXCIONHONW KOHCTPYKIIMH, CPEIHUMA CIIOM KOTOPOI BEHITIONHEH U3 CIIOEB 3aIOJHUTEIS,
apMHMPOBAHHOTO CIIOSIMM apMHpPYIOLIEro MaTepuana. B kauecTBe 3amojHUTENd B JaHHOM CIydyae
pPEKOMEH/IYeTCs IPUMEHSATh JIETKOBECHBIN MaT (cM. 2.3.3.4).
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Puc. 3.1 KoHCTpyKTHBHEIE CXeMbl OOLIMBKY KOpIyca (HacTWIOB Nany0 u monotHUI nepebopok) u3z [TIKM:
a) OOIINBKa OHOCIONHOW KOHCTPYKIUH; 6) OOIIMBKA TPEXCIOWHOH KOHCTPYKIMH CO CIUIOMIHBIM 3aIlOJTHUTENICM;
6) OOIIMBKA TPEXCIOHHOW KOHCTPYKIUH C 3aIIOJTHUTENEM, apMHPOBAHHBIM ITOCIOHHO
1 — Hecymme ciou; 2 — 3aIlOIHUTENb; 3 — apMUPYIOIIHE CION

3.1.2 IlpumeHeHHE TPEXCIOWHON KOHCTPYKIMHU Ui OOIIMBKHA KOPIIyca MOXET OBITh JOMYIICHO
Peructpom mpu HanM4YUHM Ha MPEANPUATHN (M3TOTOBUTENE) OTIAKEHHOW TEXHOJOTHH €€ M3TOTOBICHHS U
MIPOBEPEHHBIX METOAOB KOHTPOJS KadyecTBa i 0OecledeHus IMPOYHOIO COEAMHEHHUS BCEX CIIOEB B
€JMHYI0 MOHOJHMTHYIO KOHCTPYKIHIO.
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Puc. 3.2 Cucrems! Habopa KopIryca CyqHa:
a) monepeyHas cucreMa Habopa; 6) cMelaHHas!, IPOAOJIbHAS C PACIIONIOKEHHEM OAllOK 10 IHUILY M BEepXHEH mamyoe;
6) CMeIlIaHHasi, C HEMPEPHIBHBIMYU MM HHTEPKOCTEIbHBIMU MONEPEYHBIMY OallkaMH 0 AHHILY U BepXHeH maiyoe;
2) CMelIaHHasA, ¢ PAMHBIMU NTOTIEPEYHBIMH OaJIKaMU.

3.1.3 OOmmBKa KopIyca JI0JHKHA ObITh MOAKPEIUICHA U B 3aBUCUMOCTU OT B3aMMHOTO PACIOIOKEHUS
0aJIOK MOXKET MPUMEHSATHCS CIIEAYIONIas cucteMa Habopa (cM. puc. 3.2):

MoTNepevHasl NPH PACIOJIOKEHUU BceX Oallok B IUIOCKOCTH MIMAHTOYTOB 32 HCKIIOUYCHHEM
BEPTHUKAITBHOTO KHJIA (cM. puc. 3.2, a);

CMeIaHHas — IoIepeyHas o OopTaM, a o AHUINY (BepXHeH mamyoe):

MPOJIOJIbHAS ¢ PACIIONIOKESHUEM 0ajoK BAOJB Kopmyca (cM. puc. 3.2, 6);

CMeIIIaHHas! C HENPEPBHIBHBIMU VI MHTEPKOCTENLHBIMU TMOTIepeYHbIMU Oankamu (cM. 1.3.5, puc. 3.2, 6);

CMeIlIaHHas ¢ PaMHBIMU TIONIEPEYHBIME CBS3sIMH (CM. puc. 3.2, 2).

ITpu cmemanHoOM cucTeMe Habopa MoNepeyHbIe CBSI3H 10 JHUILY U Nany0e JTOJDKHBI PachoiarathCs B
TUTOCKOCTH IITIAHTOYTOB.

3.1.4 Tlpu BBIOOpPE KOHCTPYKTUBHOTO THIIA KOpITyca CyIHA, BKIIOYAs €ro CUCTEMY HaOopa, JOJKHBI
YYUTBIBATHCS CIEIYIOIINE (PaKTOPHI:

Ha3HAueHHE W pa3Mep CyIHa;

YCIIOBHSI SKCILTyaTaIliw;
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TpeOOBaHHUA K BeCy KOpIyca M HEOOXOIMMOCTH OOECIIEYeHHs ero OOIell M MECTHOH MPOYHOCTH,
a TaKkKe JKECTKOCTH;

TPYIOEMKOCTh ITOCTPOMKH KOpITyca CyIHa;

KOJIMYECTBO CYAOB B CEpUH U T.1I.

3.1.5 Ins cynoB mnmuHO# oT 15 mo 70 M MUHHMManbHas BENWYMHA IIMAIMK MOIEPEYHOro Hadopa ¢
yderoM TpeOoBaHuil 1.3.4 nmpuHUMaeTCs paBHOM:

JUISL KOPITYCOB C OTHOCTOWHON o0mmBKor — 500 MM;

JUTST KOPILYCOB € TpeXcioiHoH oOmmBKoi — 1000 Mm.

B ¢opnuke mnomkHa NMPUMEHATHCS TOMEpedHas cucreMa Habopa, a yKa3aHHbIE BEJTMYMHBI IIMalni
JOJDKHBI OBITh YMEHBIIEHBI IO CIIECAYIOIINX 3HAYCHHM:

JUTSE KOPITYCOB C OJJHOCIIOWHOW 00mmBKoi — 400 mMwm;

JUISL KOPITYCOB C TPEXCIOWHOH oOmmBKoH — 800 MM.

3.1.6 Bribop cuctemsl Habopa KopIyca CyaHAa W BEIWYHHA IIHAIMH TOMKHBI 000CHOBBIBATHCS
MPOEKTaHTOM HAa OCHOBAHUH PAcueTOB OOIIeH M MECTHON MPOYHOCTH C y4eTOM (PAKTOPOB, YKA3aHHBIX
B 3.1.4. Ilpu sToM cnenyeT NpUACPKUBATHCS HUKEYKA3aHHBIX PEKOMEHIAIIMM.

[lomepeunyto cucreMy HaboOpa KOpIyca peKOMEHAYEeTCs IPUMEHSTh:

C OIHOCIOIHON OOIMBKOW A CynoB AnuHON L <20 M;

C TpexcioiHo# o0mmBKON i cynoB umHON L <30 M.

CMelmaHHyI0 cHCTeMY Ha0Opa KOpILyca ¢ OIHOCIONHOM MM TPEXCIOHHOM OOIIMBKOM PEKOMEHAYETCS
MPUMEHSATH s cyoB JuymmHOo# L =30 M. Ilpu BEIOOpe KOHCTPYKIUU OOIIMBKH HEOOXOIMMO YYHTHIBATH,
YTO TPEXCIOWHAas OOIIMBKA MO CPAaBHEHHUIO C OJHOCIONHOHN MO3BOJSET COKPATHTh KOJMYECTBO OAJIOK
Habopa W COOTBETCTBEHHO Y3JIOB MX mepecedeHuit (cMm. 1.3.4), a Takke CHU3UTH BeC KOHCTPYKLIHHU C
Y4eTOM YCJIOBUH, MPH KOTOPHIX OHA MOXKET OBITh peaynn3oBaHa (cm. 3.1.2).

CmMelanHyl0 cucteMy Habopa Kopiyca € MPOJOJBHBIM PACIONOXKEHHEM OalloK MO JHMILY Kak ¢
OJTHOCJIOHHOM, TaK W C TPEXCIOWHOW OOIIMBKOM, PEKOMEHIyeTCs MPUMEHSTh IS CYIOB, B T.4. BBICOKO-
CKOPOCTHBIX mmuHOU L =15--20 M. B mocinenHeM ciaydae poib 0ajJoK MOTYT HTparh MPOMOJILHBIC PEIAHbL.

3.1.7 Jlns Gamox Habopa JOIDKEH MPUMEHATHhCA HpenMymiecTBeHHO [1-00pasHbiii npodwmib wiu ero
Pa3HOBHIHOCTh — TPANCIMEBUIHBINA TPOPHIIL. DTH MPOGUIH COCTOST U3 3aAMOJHUTENS («CEPACUHUKA») U
ero 00(opMOBKH, 0Opa3ylolieli CBOOOAHBIA MOSCOK W CTCHKU Oaliky, MEPEeXOAsiiue BO (IIAHIIbI,
MOCPEICTBOM KOTOPBIX OCYIIECTBISETCS COCAMHEHHE OalKu ¢ OOIIMBKOW Kopiryca (HACTHJIOM IamyObl,
MTOJIOTHHIIEM Tiepebopku) (cMm. puc. 3.3 a, 0).

Brimeykazanasie mpohuiim MOTYT HE IMETh «CepeUHUKa», a ((POPMOBAHUE WX CTEHOK M CBOOOTHOTO
Mosicka MPOU3BOAUTCS Ha odopMHUTENe C oOpa3oBaHMeM (JIaHIEB, JTUOO OHHM BBINOJHSIOTCS B BHIC
OTAEJIBHOM 3arOTOBKHM, KOTOpas COEIUHSIETCS C OOLIMBKOW KOpIyca (HACTWJIOM ManyObl, HMOJOTHHUILEM
nepe0OpKH) Ha MPUPOPMOBOYHBIX YTOJTbHHUKAX.

3.1.8 [Ipumenenue 6anok T-oOpazHoro npoduis, a Takxke ['-o6pazHoro mpod s, JOIycKaeTcs B TOM
ciy4ae, KoTJa OHH OJHOBPEMEHHO MOTYT BBITIOIHATH QYHKIHH Oanok dyHmameHrta (cMm. puc. 3.3 s, 2).

CoenuHenne OaloK MaHHBIX Npodwiied ¢ oOmuMBKOW Kopmyca (HACTHIOM NainyObl, MOJOTHUIIEM
nepeOopKr) MPOU3BOAUTCS Ha MPU(POPMOBOYHBIX YTOJNBHHUKAX.

3.1.9 PexomeHpammy 1Mo KOHCTPYKLMSM OOIIMBKM (HACTWIIOB MayO, MOJOTHHULI IepeOOpoK) M Oanok
YKa3aHHBIX TPOQUIIEH, BKITFOYAsi COCTAaB U CTPYKTYPY apMHUPOBAHHUS UX AJIEMEHTOB, MpuBeAeHs! B 3.2.1 — 3.2.3.

3.2 KOHCTPYKIIUA KOPITYCA

3.2.1 Hapy:xxnas o0muBKa.

3.2.1.1 OgHocinoliHast 00IIUBKa.

.1 11 oHOCTOWMHON OOIIMBKY KOPITyca CYI0B ATHHON 15 — 70 M ITOKHBI IPUMEHSTHCS POBUHTOBBIE
U MyJbTHaKCHalbHble TKaHW. llpum BpIOOpe TuMHa M MapKu apMHUPYIOLIET0 MaTepHaia HeoOXOIMMO
YUUTBIBATh CIIOCO0 YKJIaKH MaTepHaia ¥ TEXHOJIOTUIO (POPMOBAHUS U3 HETO OOLIMBKH C UCIIOIb30BAHUEM
METOI0B KOHTaKTHOTO HMJIM BaKyyMHOTO (hOpMOBaHUS;



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XVI-23

a) 7 6)

25
osesasesess!
2ede%e%e %%
S5
%

55
&L

éo‘?':
S
R
o2,

55

%5
255
R
%!

S

XS
KK
o
RS

>
@
J .0:0’
(] 0;:
55

O
X%
.
ree!
‘v
288
>
"Q
ol
2

oo
ptede

KRR
el
v.v

KPR
3 S500%;

355

929,

™
Y.

e

%2

KR
XSO

K2

..
282

%

2924
.CY.Y..‘

A -
93

02

fRrro,

Ta%e’

et

5

PSSR v.v‘;s;’v v SO CE
BRI 20 0% % % %%,

B

OO O IO IO LI
2020202202620 20202620220 202020 2a20 202020

etele

03
2

K>

P

Puc. 3.3 KoHcTpyKTHBHBIE CXeMBI Oaok Habopa:
a) 6anka [1-o6pazHoro mpodust; 6) pa3sHOBHIHOCTH [1-00pa3sHOro MpoGmiIs — TparneueBUIHbIN TPOQHIIb;
6) 6anka T-o6pasHoro npoduis; ) 6anka ['-o06pasHoro npoduis
1 — ob6dpopmoBKa npoduirst; 2 — 3aIoIHUTENb (CepAedHuK) npodus; 3 — ¢uaHner; 4 — Oanka;
5 — npuopMOBOYHBIE YTONFHHUKH; 6 — OOIMMBKA (HACTHII HAITyOBl, IIOJOTHUIIE ITepeOOpKHN)

.2 15 cynoB juinHOM 15 — 20 M MOJOTHMINA TKaHEW NIOMmycKaeTcsl YKJIaAblBaTh KakK BAOJb, TaK U
norepek Kopmyca. Cxema apMupoBaHUS OOMIMBKH JIOJDKHA OBITh mapamiensHod — [(0°/90°)] c
opueHTanued Hanpasnenust 0° (OCHOBBI) BIOJbL 00pasyrolleil OOIIMBKY WJIM BIOJb €€ HallpaBISIOLICH.
B nmocnenHem cirydae B TkaHsx ¢ apmupoBaHueM 0°/90° pa3pbiBHas Harpyska / B HampasieHun 90° (yTka)
JIOJDKHA OBITh HE HIDKE HArpy3ku B HampasieHud 0° (OCHOBBI);

3 s cymoB mwHON 6osee 20 M yKIaAKy TOJOTHHUI TKAHEH PEKOMEHIYETCS TPOU3BOAUTH MOTIEPEK
Kopmyca. B maHHOM ciy4ae NOJDKHA NMPUMEHSTHCS MapajuiensHo-nuaroHansHas [(0°/+45°/90°/ —45°)]
CTPYKTypa apMUPOBAHHUS OOLIMBKH, KOTOPAas MOXKET ObITh pear30BaHa MyTeM MPUMEHEHHS JBYX BHIOB
TKaHeW — OwmakcuanbHOW ¢ apmupoBaHueM (0°/90°) m mmaroHanmpHOW ¢ apmupoBaHueM (+45°/—45°),
MO0 Ha OCHOBE KBAJAPOAKCUAIBHOMN TKaHU, UMEIoLeH 4 HanpaBiaeHus apmMupoBanus (0°/+45°/90°/ —45°);

.4 B ciydae NMpUMEHEHUs NIBYX BWAOB TkaHel ¢ apmupoBanuem (0°/90°) m (+45°/—45°), a takke
ONM3KOHM MX MOBEPXHOCTHOW IUIOTHOCTBIO, KOJMYECTBO CIIOCB BTOPOM TKaHW OMpPEAEISIETCS U3 YCIOBHA,
YTO CyMMapHas TOJIIHHA €€ CJIOEB, MPOMUTAHHBIX CBA3YIOUIMM, MpuHUMaeTcs paBHoi (0,4 — 0,45)
TOJIIUHBI OOIUBKHU. [IpH 3TOM MOTYT OBITh PEaNM30BAaHbI JIBA BapUAHTA PACIOJIOKEHHS CIOEB JTHX

TKaHel [0 ee TOJIIHHE:
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paBHOMepHOe, kKorja ciiou TkaHu (0°/90°) paBHOMEpPHO YepeayIOTCsl CO CIOSIMHU TUArOHaIbHON TKaHU
(+45°/—45°), npuaem 2 — 4 ciost IEpBOH TKaHM (B 3aBUCHMOCTH OT TOJIITUHBI OOIIMBKN) JOKHBI OBITH
YJIOKEHBI Ha BHEIIHUX MOBEPXHOCTSX OOIIMBKHY;

naketHoe, korma ciou TkaHu (0°/90°) coOuparoTcs B MakeThl, pacrojiaracMble Ha BHEIIHUX
MOBEPXHOCTSIX OOIIUBKY, a CJIOM TKaHU (+45°/ —45°) pacnonaratorcss MeX1y HHMU;

.5 TIpM KCHOJBL30BaHUU KBaJIPOAKCHAIBLHBIX TKaHel ¢ apmupoBanueM (0°/+45°/90°/ —45°) neobxomumo,
9TOOBI CyMMa ITOBEPXHOCTHOM IUIOTHOCTH POBHHIBI B HampaBleHMsIX apmupoBanus (0°/90°) Obiia
NpUOM3UTENILHO paBHa (¢ pasHuiieh 10 15 %) 310l cymme B HanpapieHusx (+45°/—45°);

.6 ipu popmoBaHH OOMINBKY 2 — 4 MEPBHIX U MOCIECIHUX CIOEB TKAHU (B 3aBUCUMOCTH OT TOJIIIMHEI
OOIIMBKY), PaCIOJOKECHHBIX Ha €€ BHEIIHUX MOBEPXHOCTAX, YKJIAJKa OCYIICCTBISETCS MO CThIKaM (110
OCHOBE) C TepeKkpoeM BennuuHoN He MeHee 50 MM, a mo ma3am (1o yTky) — 0e3 nepekpos. [Ipu stom
MEPEeKPOH TOJHKEH BBHITIONHATHCS B HAIIPABIIEHUH OT HOCa B KopMy. OcCTaimbHBIE CIIOM YKIIAABIBAIOTCS II0
CTHIKaM | T1a3aMm 0e3 mepekpos (cMm. puc. 3.4).

Teopemuueckas nunus HO

] =
: —
} )
V§ § } : : . " s
! : = —
50| | 150 __‘ 100 150
_ Rl bl Rl i N _

Puc. 3.4 CtpykTypa OmHOCIOIHOIM OOIIMBKH KOpITyca CyaHA

B xaxmoM ci0e CTBHIKM M MMa3bl TKAHU OJDKHBI OBITh pa3sHECEHBI OTHOCUTEIHHO COCEIHUX CIIOEB HE
MeHee ueM Ha 100 MM. CoBMellIeHUE CTHIKOB U MAa30B B OAHOM CEUCHHMH JIOIYCKAeTCsl HE MEHEE YEM depes
5 cioes;

.7 TommuHA OOIIMBKY S B CPEAHEH YaCcTH KOPIyca CYIHA OMPEneseTCs] Kak MaKCHMAallbHOE 3HAUCHUE
W3 NIByX BEIMYUH § = max(sy Sg), TNe Sy, S; — TONIIMHA OOIMMBKH, OmpenesieMas mo rpadukaM Ha
puc. 3.5, ucxojs U3 3aJlaHHBIX TPEOOBaHUI K KECTKOCTH U MPOYHOCTH COOTBETCTBEHHO.

[Ipu 3TOM MHHUMAaNBHAS TONIIMHA § OOMIMBKY KOpITyca B paliloOHaX JHUINA U OOPTOB B CPEIHEH 4acTh
CylHa HE JO0JDKHA OBITh MEHBIIE 3HAYSHHH, OMpeeNIeHHbIX M0 rpadukaM Ha puc. 3.7 B 3aBUCHUMOCTH OT
JUTMHBI CyITHA MEXITY HEepIeHIUKYIIpamMu L.

B HOCORBOI1 1 KOPMOBOI OKOHEYHOCTSIX KOPITYCa Cy/IHA JIAHHBIE TOJIIIUHBI JIOJDKHBI ObITh YBEITUUCHBI, KK
MuanMyM, Ha 20 %, a IS CKOPOCTHBIX CYIOB, KOTOPHIE HCIIBITHIBAIOT OOJBIIHE HArPY3KH OT CIEMHHIA,
TONIIMHA OOIIMBKH B HOCOBOM OKOHEYHOCTH CY[HA JIOJDKHA OBITH yBEIWYeHa, Kak MUHIUMYM, Ha 40 %.

Bribop TommuH OOMMBKHA KOpITyca IOJKEH OBITh TOATBEP)KICH TNPOEKTAaHTOM HA OCHOBAaHHUU
PE3yABTaTOB PAacyeTOB 0O0IIEH M MECTHOU IMPOYHOCTH KOPITyCa;

.8 yBenuueHue TOMIIMHBI OOIIMBKH JIOJDKHO IPOU3BOAUTHCS KaK MOXHO Oojiee IUIaBHO ITyTeM
BBEJICHHUSA JOIMOJHUTEIbHBIX CIIOCB TKAHH BHYTPh IaKeTa OCHOBHBIX CJIOEB, KOTOPBIE SIBIISIFOTCS
HENPEephIBHBIMU, a €€ YMEHbIIEHHe — ITyTeM yAaJeHHs YacTH CIIOeB BHYTpH makeTa. Ciow, KOTOpbIe
BBOJISITCS WUTH YAAISIOTCS, PEKOMEHIYETCS Yepe/IoBaTh ¢ HEPEPHIBHBIMU CIIOSMHU.
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Puc. 3.5 I'padykyu 3aBUCHMOCTH OTHOIIEHMS] MAKCUMAJILHOM JJIMHBI /,, M, OIIOPHOTO KOHTYpA ITACTHHBI K €€ TONIIMHE Sg, (S5), M,

OT OTHOIIEHMSI CBOWCTB MaTepuana kL, &), Mlla, niacTunel K pac4eTHOMY JaBJICHUIO p:

E,, — pacyeTHbIH MOZYJb HOPMaJBHOK yNpyrocTu martepuana oomusku, Mlla;
G(+) — MHHHMMAJbHOE 3HAUEHME IpeJiesia NPOYHOCTH MaTepuana oommsku, MIla;
[, — INMHA OMOPHOTO KOHTYpa IJIACTUHEI, ONpesieseMas B COOTBETCTBHH € pHC. 3.6.
a — TpeboBaHKe MO JomyckaeMbiM nporudam [w] = 1/50-1,, [w] = 1/100-L,;

6 — TpeboBaHue MO JOMyCKaeMbIM HanpskeHUsIM [c] = 0,360 )
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Puc. 3.6 OnpeneneHue AMUHBI OMOPHOTO KOHTYpa IUIACTUHBI OOIIMBKU ¢ OankaMu Habopa pasHOrO MpOQHIIs:
ly— mmnanus

S, mm
16,0

1

12,0 : / p
100 N /V /}
80 /\/__:/_.—-‘k

e

i N

6,0
N

14,0

b

4,0
2,0
L, M
0,0
10 20 30 40 50 60 70 80

Puc. 3.7 3aBucHMOCTh MUHHMAIIBHOI TONIIMHBI OHOCIONHBIX KOHCTPYKIUI OOIIMBKH KOpPITyCa,
HACTHJIA MamyObl ¥ MOJIOTHHI epeOOpOK M3 CTEKJIOMIACTHKA OT JJTHHBI CyTHA
(L — mmHa MeXIy NepHeHINKYISPaMu):
1 — obmmBKa aHuIma; 2 — obmmBKa Ooprta; 3 — BepxHsd nanyba; 4 — nepeOopKu



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XVI-27

Ceuennsi, B KOTOPBIX HAYMHAIOTCA WIW OOPBIBAIOTCA CIIOM TKaHHW, JOJDKHBI OBITh Pa3HECEHBI
OTHOCHTENbHO JpYT JApyra Ha paccrosiuie He MmeHee deM 50 mw. [lpu sTom juuHa A, B mpezenax
KOTOPOW TOJIIMHA OOIIMBKY IJIABHO U3MEHSETCS, JOJDKHA YIOBIETBOPATH CIETYIOIIEMY yCIOBHIO:

A> 15 x (SI_SO);

rae (S;—So) — mepemnaz TOMIMH OOMMBKHU (cM. puc. 3.8);

c=50
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Puc. 3.8 CtpykTypa OZHOCTIOIHHOM OOIIMBKH KOPITyca CyJHa B palilOHE M3MCHEHUS €€ TONIINHBI

.9 TOpPH3OHTANBHBIA KHJIb M LIMPCTPEK (GopMHUpYyeTCs MyTeM HAJIOKEHMsS MaKeTa JOTOJHUTEIBHBIX
CJIOEB TKaHH MEX]Ty OCHOBHBIMHU CJIOSIMH, TIOCIIE TOCTHXEHHU 75 % TONIIMHBI OOIIUBKU B PaliOHE THX
cBszert. JlomyckaeTcsi TOPU3OHTANBHBIA KHJIb U HIMPCTPEK HAOHWpaTh MyTeM YKJIAIKH CIOEB TKaHW Ha
OCHOBHYIO OOITMBKY B TOM CIIy4ae, €CJIH JJISl M3TOTOBJICHHUS OOIMBKYA MPUMEHSIETCS METOA WH(Y3HH.

Kaxnerii mocnemyronuii ¢ioi TKaHd, 0O0pa3yoImui TOPU30HTAIBHBIM KWIb M IIUPCTPEK, IOKEH
MePEeKphIBaTh MO IIUPUHE MPENbI Tyl He MeHee yeM Ha 5 MM. I1a3bl U CTHIKM JJOTIOJTHUTENBHBIX CIOEB
JIOJDKHBI OBITh Pa3HECEHBI OTHOCHUTEIBHO JPYT APYTa, a TAK)Ke OTHOCHUTEILHO CTHIKOB U MA30B OCHOBHBIX
cioeB He MeHee yeM Ha 50 Mm. CoBMeIIeHNE CTHIKOB U 1a30B JOMOIHUTEIBHBIX CJIOEB B OJTHOM CEYCHUHU
JIOTTyCKAaeTcs He MEHee 4eM 4epe3 5 CI0eB;

.10 B KauecTBE apMUPYIOIIETO MaTepuaia npu (OPMUPOBAHUH TOPU3OHTAILHOTO KM U IIHUPCTpeKa
PEKOMEHyeTCs NMPUMEHSITh POBHHIOBBIE MM OHWaKcHalbHbIe TKaHW ¢ apmupoBanuem (0°/90°) c
YCHUJICHHOW MPOYHOCTHIO B HampasieHuu 0°.

Cron TKaHM B TOPU3OHTAIFHOM KWJIE M IIUPCTPEKE JOIDKHBI YKIIAJAbIBaThcsl HarpasieHueMm 0° BIOIb
KOpIIyca;

.11 TonmuHa ropu30HTAIBHOTO KWJIS JOJDKHA IPUHUMATHCS He MeHee YeM Ha 50 % OOoJIbIIe TOIIIIMHEI
OOIIMBKY JHHUIIA, a ero MHupUHa — He MeHee 40 ero ToNMrHaM, cuuTas Ha 00a 6opra. [Ipu aToM maHHas
MIMpUHA TOPU30HTAIBHOTO KWJIS yKa3aHa Ha YPOBHE €ro IOJHOM TOJNIIMHBL. YMEHBIICHHE TOJIIIMHBI
HaKJIaJKH PEKOMEHAYETCS BBITIONHITH CIENYIOMKUM 00pa3oM: M3MEHEHHE TONIIMHBI Ha 5 MM JIOJDKHO
MIPOU3BOIUTLCS HA IMIUpUHE (C OIHOM CTOPOHBI) HE MeHee 50 MM IpH yCIIOBHUU COOINIONICHUS TPEOOBAHUS
o nepekporo cioes (cm. 3.2.1.1.9).

.12 TonmmuHa mUpcTpeKa AOJKHA NpUHUMaThesa Ha 40 % Oomnbile TONMIMHBEL O0pTa, a €ro MUpHHa —
paBHo# 40 TonmuHaM. YMEHbIIIEHHE TONIMHBI HAKIIAIKHU IIUPCTPEKa PEKOMEHIYETCS BBITTOMHATH TaK XKe,
KaK U B TOPU30OHTAIHHOM KHIJIE.
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3.2.1.2 TpexcnoitHas oOIIMBKA.

.1 105 HecymMX CI0EB TPEXCIOWHOW OOIIMBKU PEKOMEHIYETCS MPUMEHSTh TaKHe K€ apMUPYIOILUe
MaTepHalibl U CTPYKTYpPhl apMHUPOBAHUS, KaK W IJIs1 OXHOCIOWHOM obmmBky (cM. 3.2.1.1.1 — 3.2.1.1.5);

.2 B Ka4eCcTBE CPEIHEro cJIosg MOTYT NMpuMeHAThca neHortactel [IBX u mater (cm. 2.3.3.4), koTopble
Opu HEOOXOAMMOCTH MOBBILICHUS NPOYHOCTH M IHKECTKOCTH MOTYT OBITh apMHUPOBAaHBI TKaHbIO,
MPEeUMYIIECTBEHHO POBHUHIOBOTO TuNa (cM. puc. 3.1 6, 6);

.3 B cydae, eciM CpeAHUH ClIoi ImpeacTaBiseT coO0H CIUIONIHON 3all0NHUTENb U3 IEHOIIacTa, TO AT
OOIIMBKY KOpITyca W BEpXHEW MaryObl peKOMEHIyeTCsl MPUHUMATh IEHOIUIACT CIIEAYOMEH MIOTHOCTH:

JUIS CYOB [UTHHOMN He Gomee 20 m: 60 — 80 kr/m>;

st cynoB qumuHOM 20 — 40 m: 80 — 120 KF/M3;

Ut cynoB JuHOM Oomnee 40 m: 120 — 200 KI/M°.

VYKa3aHHBIE PEKOMEHIAMU OTHOCSTCS K IIE€PEYMCICHHBIM CBA3SIM KOHCTPYKIHMH BHE pPaiioHOB
YCWICHUH W COCIAWHEHWN (TOPU3OHTAIBHBIA KWIIb, IMUPCTPEK, Y3€I COSAMHEHUST O0opTa ¢ MamyOoi u T.oI.).
g aTuX palloHOB peKOMEHAAIMH IO BHIOOPY MIOTHOCTH IEHOIIACTa YKa3aHbl HUXKE;

.4 TOJIIMHA HECYIIHX CJIOEB TPEXCIOWHOI OOIIMBKY JHUINA U O0OpTa & Onpenensercs no rpadhukaM Ha
puc. 3.9, Kak MakCUMaJIbHasl BEIMYNHA JBYX 3HAYECHUH 04, 05, KOTOPBIE ONMPENEINSIOTCS B COOTBETCTBHU C
YCIIOBUSIMH BBITIOTHEHUS] TPEOOBAaHUHN 110 KECTKOCTH M MPOYHOCTH COOTBETCTBEHHO. lIpn 3TOM TONIIMHY
CpeIHero ciosi 24 B MepBOM MPHONMKEHUH PEKOMEHAyeTcs IpHHUMaTh He MeHee 10 ToNMmuH Hecyero
ciost (2h=109).

TonmHa cpemHero ciosi U3 JIETKOBECHOTO Mara, apMHUPOBAHHOTO TKAHBIO NMPHUHUMAETCS DPaBHON
2h=66.

IIpu 5TOM MHHHMAaNbHAs TONIIMHA HECYIINX CJIOEB OOMIMBKHM JOJKHA OBITH HE MEHEE YKa3aHHOH Ha
rpadukax, IpuUBeeHHBIX Ha puc. 3.10, B 3aBUCUMOCTH OT JUIMHBI CYJIHA MEXIy NepHeHIUKYIsIpamMu L.

B HOCOBOIT 1 KOPMOBOI OKOHEYHOCTSX KOpITyca TONIIMHA HECYIIUX CIIOEB, ONpe/eNieHHast 110 JaHHBIM
rpadukaM, OJDKHA OBITH yBeJIMUYeHa, Kak MUHUMYM, Ha 30 %. IIpu orpannueHnn Beca KopIyca JOIMyc-
KaeTcs yBEIWYCHUE TOJIIMHBI TOIBKO HAPY)KHOTO HECYIIETO CIIOS;

.5 TOpM3OHTANBHBIA KWJIb B TPEXCIOWHOW OOIIMBKE BBITIONHAETCS IMYTEM YTOJIIEHHUS BHYTPEHHETO
HECYIIETo CJIOsl M/MJIM BBEACHUS B CPEHUMN CIIOW 3aIlIOIHUTENS OOJiee BHICOKOW TNIOTHOCTH IO CPaBHEHHIO
C OCHOBHOU 00muBKO# (cM. puc. 3.11).

VYToneHne BHYTPEHHETO HECYLIETO CJIOS MPOU3BONUTCS HA(OPMOBKOH MOMOTHHUTENBHBIX CIOEB
TKAQHHU WIN ITyTE€M BBEICHUS 3THX CIOCB MEXIY OCHOBHBIMH CJIOSIMU TKaHH, OOpa3yIOLUIMMHU 3TOT CIIOH.

[IpuMeneHue TOTO MITM HHOTO CITOCO0a BHITTOTHEHHUS YTONIIEHHS, THIT TKAaHEeW, TPUMEHIEMBbIX ISl TOH
eI, a TaKXKe TPeOOBaHUs K MEPEKPOIO TOTOIHUTENIBHBIX CJI0EB TKAHU U B3aUMHOMY PacIOJIOKEHHIO HX
CTHIKOB U T1a30B, OIMPENCISIIOTCS B COOTBETCTBUU ¢ mojoxeHusmu 3.2.1.1.9 — 3.2.1.1.11;

.6 TOJIIIMHA BHYTPEHHET0 HECYIIEro CIos O, B pailoHEe rOPU3OHTAIBHOTO KWJIS IPUHUMAETCS PAaBHOM
Opx = 1,50,, a ero mmpuHa — Bpg = 55, rlie § — cyMMapHasi TOJIIMHA TPEXCIONHOM OOIUBKY BHE paifoHa
yrommerns (cM. 3.2.1.2.4). YkazaHHBIE T€OMETPUYECKHE MTapaMeTPhl MOTYT OBITh OTKOPPEKTHPOBAHEI Ha
OCHOBaHHUH PE3yJIbTaTOB PACU€TOB MPOUYHOCTH, KOTOPHIE TAK)KE MOTYT MMOTPEOOBATh YBEINICHHUS TONIIHBI
HapY>KHOTO HECYIIEro CJios O1;

/7 mUpCTpeK B TPEXCIOHHON OOIIMBKE PEKOMEHIYETCS BBIMOMHATH Tak K€, KaK U TOPU30HTAIBHBIN
KWIb, T.€. IyTeM YTOJIICHHS BHYTPEHHETO HECYILEro CJIOS W/WIM BBEICHHS B CPEOHUI CiIoi Ooiee
IUIOTHOTO 3aroJHUTEINs. PasMepsl ycusaeHus: oOIMBKY B pailOHE IIMPCTPEKa BEIOUPAIOTCA B COOTBETCTBUH
C pPEeKOMEHAALUAMH JUJIsl TOPU30HTAIBHOTO KUJIsl, pUBEIeHHBIMH B 3.2.1.2.6.

3.2.2 Hactua nmaiay0 u miardopm.

3.2.2.1 OnHOCIOWHBIA HACTHII.

.1 OTHOCJIOWHBI HACTHII PEKOMEHIyeTcsl MPUMEHATh A nany0 u T1utargopMm, Ha KOTODPBIX
YCTaHOBJIEHO TsKeloe obOopydoBaHHe, TpeOyroliee KpeIIeHHs K HACTWIIy M TOAKPEIUISIONUM €ro
Oankam. K TakuM mamyO0aM OTHOCATCS Tpy30BBIE MATyObl, Ha KOTOPBIX YCTaHOBJIEHO KPaHOBOE
000pyIOBaHHE M Pa3MEIIAIOTCS TPY3bI;

.2 17 OAHOCIIOWHBIX HACTHJIOB PEKOMEHIYETCsl NPUMEHSATh MYJIbTHAKCUAIBHBIC TKAaHU U METO[
UHQY3UH A7 UX U3TOTOBJICHUS.
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Puc. 3.9 T'paduxu 3aBHCUMOCTH OTHOIIEHUS MAaKCHMANIBHOH JUTMHBI [, M, OTIOPHOTO KOHTYPa TPEXCIOHHON MIACTUHBI K TONIIHHE
ee HeCyIHX C0eB Oy, (8), M, OT OTHOIICHHS CBOMCTB MaTepHana Hecymx cioes £, csf’/i » MIla, nnacTuHel K pacueTHOMY
nasieHuio p (npu 24=1095):

Ezl — pacueTHbI MOIYJIb HOPMAJILHON YIIPYTOCTH MarepHaja HeCyILero cjosi TpexcioiHoi miuactunsl, MIla;

E,°"® — pacueTHbI# MOJy/b HOPMANbHO yIPYroCTH MaTepHasa 3alojHUTeNs TPeXCloiHoi miactunel, MIla;

Gf’;) — MHHUMAaNbHOE 3Ha4YeHHe Ipejeia MPOYHOCTH MaTepuana Hecymmero cios, Mlla.

a — TpeboBaHKe Mo JomyckaeMbeiM nporudam [w] = 1/501,, [w] = 1/1001,;

6 — TpeboBaHue 10 JI0MycKaeMbIM HanpskeHUsM[G] = 0,366 4 ).
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Puc. 3.10 3aBHCHMOCTS MHHUMAJIBHOH TOJIIMHBI HECYIINX CJIOEB TPEXCIOMHBIX KOHCTPYKIMI OOIIMBKY KOpIyca,
HaCTHJIA NAIYObl ¥ IOJIOTHUI NepeOOpOoK OT JUTHHBI CyHA
(L — nnuHa MEXAy MEepIeHINKYISPaMu):
1 — obmmBKa gaMImA; 2 — obmmBKa Ooprta; 3 — BepxHss nanyba; 4 — nepebopKu

Puc. 3.11 KoHcTpyKius TpeXcIOHHOH OOIIMBKY B pailoHE TOPH30HTATBHOTO KHJIS
1 — Hecyume ciou; 2 — YTOJNIIEHHE BHYTPEHHETO HECYILEro cJos; 3 — 3aloJHUTEND (TIEHOIIAcT);
4 — 3anonHUTENb (IEHOIUIACT MOBBINIEHHON MIOTHOCTH)

Jis HactuioB nany6 u mardopM cyaoB umHON 10 20 M JOIMycKaeTcs MPUMEHATh OHaKCHATbHBIC
TKanu ¢ apmupoBanmeM (0°/90°), a Takke KOMOMHHPOBAHHBIE MPOXYKTHI' Ha OCHOBE 3THX TKAHEH, C
YKJIaIKOW BIOJh WIJIM TOMEPEeK KOpIyca B 3aBHUCHMOCTH OT TOTO KaKoe HaIlpaBlIeHWE apMHPOBAHUS
SIBIISICTCS. 0OJICe «CHIIBHBIMY.

Hus cynoB nmnuHOW Oomee 20 M ONHOCIIOWHBIN HACTHII JOJDKEH OBITh H3TOTOBIEH HA OCHOBE
KBa/IpOaKCHAIBHBIX TKaHel ¢ apmupoBanueM (0°/+45°/90°/ —45°), mubo n3 komOuHaIwu 1Byx TkaHew (0°/90°)
u (+45°/—45°) ¢ yuerom TpeboBanuii 3.2.1.1.4. Tlpu GopmupoBaHUK HAacTHIIA YKIIAJKa JaHHBIX TKaHEH
(B HarpaBneHnu 0°) MOXKET MPOU3BOAMUTHCS KaK BIIOJb, TAK U MOMEPEK KOpITyca.

s BHYTpeHHHX (IIPOMEKYTOUHBIX) NaTy0 U TIaThopM JIOMyCKAeTCS MPUMEHCHHE OMaKCHAIbHBIX
TKaHeH, a Takke KOMOMHUPOBAHHBIX MPOIYKTOB Ha WX OCHOBE;

'KoMGHHHPOBAHHBIH OIPOMYKT — TKAHb, CIIHTAS C MATOM B OJHO TOJIOTHO.
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.3 TommmHA HACTWIIA BepXHEW NamyObl M €e MUHUMANIbHAS JTOMyCTHMAas BEJIIMYMHA OIPEEIIIETCS B
coorBercTBuu ¢ 3.2.1.1.7.

TonmyHa HACTHIIOB BHYTPEHHUX (IIPOMEXYTOUHBIX) MAITYy0 M TIaTGOpM MOXKET OBITh YMEHBIIIEHA Ha
10 — 20 % OTHOCHTENHHO TOJIIMWHBI HACTHIIA BEPXHEH ManyObl, ONpeeIeHHON N0 YKa3aHHOMY TpaduKYy,
I 3aJaHHOM IJIUHBI L.

.4 ipu popMOBaHUM HACTHIIA BEPXHEH MaITyObl JIBa MEPBBIX U IMOCIIEIHNX CIIOEB TKaHH, PaclollaraéMbIX Ha
€ro BHEIIHUX MOBEPXHOCTAX, YKJIAABIBAIOTCS IO CTHIKaM C MEPEKpOeM BEIMYMHONW He MeHee 50 MM, a 1o
mazam — 0e3 mepekpost. OcTabHBIE CIIOW YKJIAIBIBAIOTCS 0 CTHIKAM W T1a3aM 0e3 TIepeKpost.

B kax70M ci10e CTBIKM M Ta3bl TKaHU JOJDKHBI OBITh pa3HECEHBI OTHOCUTENIHHO COCEHMUX CII0EB HE MEHee
gem Ha 100 mm. CoBMeIIeHHE CTHIKOB U MA30B B OJJHOM CEUCHUU JOITYCKACTCsl HE MEHEe YeM uepe3 5 CIoeB.

B HacTumax BHyTpeHHHX (IPOMEXYTOYHBIX) Mady0 W IUIATGOpPM paspemiaetcs yKIaablBaTh CIOW
TKaHU TI0 CTHIKaM W Tla3aM 0e3 TepeKpos;

.5 manyOGHBII CTpUHTEp W IpyTrHe YCHIICHUS B HACTHIIAX MATy0d M TIaT(OpM JOITyCKAeTCs BBITOIHATH
MyTeM YKJIaJIKU JTOTIOJIHUTENBHBIX CI0OEB TKAaHU Ha MAaKEeT OCHOBHBIX CJIOEB, 00pa3yIOIKUX HACTUI IPH €ro
W3TOTOBICHHHM MeTonoM wuHGy3uu. [Ipu 3TOM [OMKHBI BBIIOTHATHCS PEKOMEHIAIMH [0 IEPEKPOI0
JIOTIOJIHUTEINIbHBIX CJIOEB U YMEHBIIICHHUIO TOJIIUHBI HaKJIajaku, yka3zanHuele B 3.2.1.1.8 u 3.2.1.1.9;

.6 TOMmMHY W UIMPUHY MadyOHOTO CTPHUHTEpa, a TakXKe YMEHBIIEHHE TOJIIIUHBI €r0 HaKIIaJKH
peKOMEHyeTCsl IPUHUMAaTh TaKUMH JKe, Kak Jjs mupcTpeka (em. 3.2.1.1.12).

B kadecTBe apmmpylomero Marepuana npu (GOPMUPOBAHMHU MATyOHOTO CTpUHIEpa pEeKOMEHIyeTCs
MPUMEHSATh POBHHTOBBIE WIIH OMaKCHUAIbHBIE TKaHU ¢ apMupoBanueM (0°/90°) 1 yCuiieHHOH MPOYHOCTHIO B
HampasieHnn 0°;

.7 B paifoHaX HACTWJIOB Maay0 W Iaropm, IMOABEPracMbIX CHILHOMY HCTHUPAHUIO, TOJDKHBI OBITH
MPEeIyCMOTPEHB! YTOJIIEHUS B BUJE HAKJIAJOK TOJIIMHON 2 MM WJIM HaHECEHHE 3aIUTHOTO MOKPBITHUS;

.8 mpuHMMaeMble TONIMHBI HACTWIOB Naly0 M IUIaTopM, a TaKKe NalyOHOTO CTPHHTEpa, AOJDKHBI
YTOYHSITHCS TIO PE3YJBTaTaM MPOBEACHUS PACYETOB MPOYHOCTH W YCTOWYMBOCTH CBSI3eH KOHCTPYKIIMH KOPITyCa.

3.2.2.2 TpexcnoitHbIil HACTHUII.

.1 1A Hecymux CiI0€B HACTHJIOB Maly0 M TUIATQOPM TPEXCIOHNHON KOHCTPYKIIMH PEKOMEHIYETCS
MPUMEHATH TaKUe K€ apMUPYIOIINE MaTepuanbl U CTPYKTYphl apMHPOBAHHUS JAaHHBIX CIIOEB, KaK M JJISA
OJTHOCJIOMHBIX HACTHIOB (cM. 3.2.2.1.2).

JIJ1s M3rOTOBJICHUS TaKUX KOHCTPYKIIUH PEKOMEHIIyETCsl MCIIOJIb30BaTh METOA UH(Y3HU;

.2 B Ka4eCTBE CPEJTHErO CJIOsI B TPEXCIOMHBIX HACTHJIAX MAIy0 U TardopM peKOMEHIYeTcsl IIPHUMEHSITh
nerortactel [IBX, IITY wm marer (M. 2.3.3.4), KoTOphIe NPy HEOOXOMMIMOCTH TIOBBIIICHUS] TIPOYHOCTH U
JKECTKOCTH MOTYT OBITh apMHUpPOBaHbBI TKaHbIO, MPEUMYIIIECTBEHHO POBHHIOBOIO TUMa (CM. puc. 3.1, );

.3 ToNIIMHA HECYIMX CJIOCB HACTWIIA BEpXHEW manyObl M €€ MUHHMAallbHasl JAOIMyCTHMas BEJIWYHMHA
ompenensercst B coorBeTcTBuu c. 3.2.1.2.4.

TonmmuHy CpeaHero cIios CO CIIOUIHBIM 3allOTHUTENIEM U3 IEHOIIACTa PEKOMEHIYeTCsl IPUHUMATh B
MepBOM NMpHUOIIKeHNH He MeHee 10 TONIIIH HECYIIeTo CII0s, a 7Sl 3aI0JIHUTENS U3 MaTa, apMHPOBAHHOTO
CTEeKJIOTKaHbI0, — HE MEHee 5 ero TOJIIINH;

.4 nns BepxHed mamyObl CO CPEJHHM CJIOEM B BHUJE CIUIOIIHOTO 3alOJHHUTENS PEKOMEHAAINH T10
BBIOOPY IJIOTHOCTHU ITE€HOIUTAacTa npuBeneHsl B 3.2.1.2.3.

Jis BHyTpeHHUX (IIPOMEXYTOUHBIX) Mady0 M TUIATQOPM IUIOTHOCTH IEHOIIACTa B CPEIHEM CIIoe
MOXET ObITh yMeHbIeHa Ha 10 — 20 Kr/M> 10 CPaBHEHHIO C IIOTHOCTBIO IIEHOIIIACTA, BEIOPAHHOTO ISt
OOGLIMBKY KOPITyCa, HO OHA JOJKHA OBITH HE MeHee 40 Kr/m’.

I[Ipu sTOM HEOOXOAMMO YYHTHIBATh, YTO B MECTaX COCAUHEHHS C JPYTUMH KOHCTPYKIUSMHU
(c 6bopramu, mepebopkaMu, CTEHKaMH HAJCTPOWKH U T.II.), @ TAKXKE B MECTaX KperuieHHsl 000pyaoBaHUs,
TUTOTHOCTh TIEHOIIACTa JOJDKHA OBITh yBENMYEHA JUISI BOCHPHUATHS ITONEPEYHBIX MECTHBIX Harpy3oK.
PexoMenpanuu 1mo BEIOOPY MIJIOTHOCTH TEHOIUIACTA IS CPEAHETO CIIOSI TPEXCIOWHBIX HACTHIIOB Malyd U
iaTopM B yKazaHHBIX MecTax HpuBelaeHbl B 3.2.4 — 3.2.7;

.5 B kauecTBe cpegHEro cios B TPEXCIOWHBIX HACTUJIAX Maly0 JOMyCKaeTcs NPUMEHATH
KOHCTPYKTUBHO-OPTOTPOIHBIN 3al10JIHUTEND, cocTosiuuid u3 nenoracta [IBX wunu IITY MunuMansHOM
IUIOTHOCTH 35 — 50 Kr/M°, apMHPOBAaHHOTO TOMPHUPOBAHHEIM MIEMEHTOM (CM. puc. 3.12);
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Puc. 3.12 Ctpykrypa TpeXcIOHHOTO HacTHiIa NalyObl (IIOJOTHHIIA TepeOOPKH) ¢ TOQPUPOBAHHBIM IEMEHTOM
U HEHOIUIACTOM B CPEIHEM CJIOE:
1 — Hecymme cnou; 2 — neHomact; 3 — roGpUpOBaHHBINA JIEMEHT

.6 mapameTphl TOPPHUPOBAHHOTO JIEMEHTA CIIEAYET B IIEPBOM IPHONIKEHUH PUHUMATh PaBHBIMU:

YroJl HAKJIOHA CTEHKH To(ppUPOBAHHOTO 3eMeHTa o = 45° — 55°%;

toJuHa roppuposannoro snementa 2¢. = (0,1 — 0,3)d, Ho He MeHee 0,2 mMM;

IMpuHa mojku B, = (2 — 4)95;

TOJIIUHA cpeHero cios 24 > 109.

IIpu sTOoM ero oOpasyromas JOJDKHA OBITH HaIpaBiieHAa BAOJIL KOpIyca CydHA, 3a HCKIIOUYECHHEM
cily4aeB, Korja TpeOyeTcCsl MOBBIIICHNE JKECTKOCTH HACTUIIA MajlyObl B MONEPEYHOM HAIPAaBJICHUU;

.7 mamyOHBI CTpPUHIEp W JPYrHe YCWICHHS B TPEXCIOWHBIX HAcTWiIaX nHany0 u 1miargopm
BBITIOJIHSIOTCS IIyTEM YBEIIMYCHHUS TOJIIIMHBI HECYIUX CJIOCB W/WIIM MOBBINICHHS TUIOTHOCTH MEHOILIACTa
B cpeaneM cioe (cM. 3.2.1.2.5). YTomnmeHus: HeCyIuX CJIOEB MPOU3BOAATCS YKIAIKON JTOTIOTHUATEIBHBIX
CJI0€B TKaHHW Ha OCHOBHBIE CIIOH, (POPMHUPYIONTHE HECYIIHE CIIOM HACTHIIA;

.8 [IMpUHY M TONIIMHY BHYTPEHHETO HECYINEro CJI0s MaJyOHOro CTPUHIEPa, a TAKKe IUIOTHOCTH
3aMOJHUTENS PEKOMEHAYETCS NPUHUMATh TaKMMH K€, KaK JJIS LIUPCTPEeKa B TPEXCIIOHNHON OONIMBKE
kopmyca (cm. 3.2.1.2.7). Ilpu HeoOXOAUMOCTH TOJNIIMHA HAPYKHOTO HECYIIEro Clos BEpXHEH MaayObl B
paiioHe CTpUHrepa MOXET OBITh TaK)Ke YBEIHUYCHa;

.9 npu HeoOXOAMMOCTH BBITIOJHEHHS MEpexo/la B HACTHJIE MaayObl OT TPEXCIOWHOTO ydacTKa K
OIHOCJIOWHOMY OH JOJDKEH OBITH BBHITIOTHEH Kak MOXKHO Ooiree TuraBHBIM (cM. puc. 3.13). [nmna
YMEHBIIECHHS TOJIIMHbBI HAKIaJKK TOJUKHA IIPUHUMATECS UCXOMS U3 yCIOBUA [y, > 5(s§ —ssl), rie sf, ss1 —
TOJIIIMHA TPEXCIOWHOTO M OJHOCIOWHOTO YYaCTKOB HACTWIJIA MadyObl COOTBETCTBEHHO. B ciyuae, ecnu
s1>28, T0 HemoCTaOIAs YACT TOIMHBI JoOupaeTcs MmyTeM BBEACHUS B HECYIIHE CIIOH JOTIOTHUTEIBHBIX
CJIOEB CTEKJIOTKaHU C TUIABHBIM YBEIIMYCHHUEM WX TOJIIWHBI U COXPAHEHWEM 33JIaHHOW B HHUX CTPYKTYPHI
apMUPOBAHUS;

Puc. 3.13 VY3en nmepexona OT OTHOCIOWHOTO y4acTKa HACTWIIA MATYOBI K TPEXCIOWHOMY

.10 yyactku nany0, moaBepracMbie CUIILHOMY UCTUPAHUIO, JOJKHBI OBITh 3alUIICHBI B COOTBETCTBUH
¢ TpeboBanmsamu 3.2.2.1.7.
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3.2.3 IlonoTHHMIA IepeOOPOK.

3.2.3.1 OgHOCNIONHOE TONOTHHIIE.

.1 momoTHHIIA BOJOHETIPOHUIAEMBIX NEPEeOOPOK MOIKHBI OBITH OJHOCIOWHBIMH TIPH yCIOBHH
YCTaHOBKHM Ha HMX TSDKEJIBIX MEXaHM3MOB M OOOpYIOBaHMA, TPeOYIOIMX HX MPOYHOTO M HAIEKHOTO
KpEeIJICHUS K MOJOTHUILY U CTOWKaM MepeOOpKH;

.2 apMmupymlomue MaTepHuaibl, COCTaB U CTPYKTYPY apMHPOBaHUS OJHOCIOHWHBIX MOJIOTHHII
pPEKOMEHIYeTCsS TPUMEHATh TaKWe ke, KaK W i1 ONHOCIOWHBIX HAcTWIOB mamryo (cm. 3.2.2.1.2 u
3.2.2.1.4). Ykinanka Tkaned (HampasieHus 0°) TOJDKHA MPOU3BOAUTHCS B BEPTUKAJIBHOM HAIlpPaBICHUH
(orHOCHTenbHO HanpasieHus 0°). [Ipu 3TOM AomyckaeTcs yKIaJplBaTh TKaHH IO CTHIKAM W Ia3zaMm 0e3
MepeKpos;

.3 MuHMManbHas TOJNIIMHA TOJIOTHHI MEepeOOpOK ompenenseTcs Mo TpaduKy, NPUBEICHHOMY Ha
puc. 3.7, B 3aBUCUMOCTH OT JUITHHBI CYITHA MEXAY TMEePHeHIUKYIIpaMu L.

[IpuHMMaemMasi TONIIMHA MOJOTHUIN MEPeOOPOK YTOUHAETCS MO Pe3ylbTaraM pacyeToB MPOYHOCTH U
YCTOHYMBOCTH;

.4 yTOJNIIEHHs Ha TOJOTHHINAX MepebOpOK CiIeyeT BBITIOIHITH TaK )K€, KaKk U Ha HaCcTHIIaX maryd —
MyTeM YKJIaJK{ JOTOTHUTEIHHBIX CII0EB TKAHHW Ha MAKET OCHOBHBIX CIIOEB, 00Pa3yIOMINX TOJIOTHHIIE TIPU
€ro M3TOTOBJICHHH METOAOM HWH(Y3HH, B COOTBETCTBUH C MOJOKeHUsIMH 3.2.2.1.5.

3.2.3.2 TpexcnoitHOe TONOTHHUIIIE.

.1 pekoMeHAaUK N0 BBIOOPY TKaHEH M CTPYKTYPHI apMUPOBAHUS Ul HECYIIHX CIOEB TPEXCIOMHBIX
MOJIOTHUIIl BOJIOHENTPOHHUIIAEMBIX TTepeOOpOK aHaJOTMYHBI yKa3aHHBIM B 3.2.3.1.2;

.2 cpeaHH CIIOM B TPEXCIOWHBIX MOJOTHHINAX NEepeOOpPOK MOXKET OBITh BBIIIONHEH TaK JKe, KaK B
TPEXCIIOMHBIX HACTHJaX Maxyd — W3 IMEHOIUIacTa WM Mara, apMHUPOBAaHHOTO CIIOSIMH TKaHH, JIHOO
COCTOSITHh U3 TOPPUPOBAHHOTO 3JIEMEHTa C TIEHOIUIACTOM B MEXTIo(poBOM MpocTpaHcTBe (cM. 3.2.2.2.2 u
3.2.2.2.5);

.3 MHHUMaNbHas TOINIIMHA HECYIIMX CIIOEB IIOJIOTHUINA MepeOOpKH OIpeaeNsercs Mo rpaduky,
npuBeaeHHOMY Ha puc. 3.10, B 3aBHCHMOCTH OT JJIMHBI CyAHA MEXIy MEpIeHAUKYIIpaMu L.

TonmmuHy cpemHero cios B Cilydae CIUIOIIHOTO 3alOJHHUTENS W3 MEHOIJIacTa MM KOHCTPYKTHBHO-
OPTOTPOIHOTO 3aIOJHUTENS pEKOMEHAYeTCs NMPUHUMAaTh B TIEpBOM NMpHOMKkeHnn He MeHee 10 TommuH
Hecymero ciosi. s cpenHero cinos M3 Mara, apMUPOBAaHHOTO CIIOSIMH TKaHH, €r0 TOJIIMHY MOXKHO
MPUHAMATh PaBHON HE MeHee 5 TOJIIUH HECYIEro CIOS;

.4 B cilydae CIDIONIHOTO 3allOJHHUTENS IUIOTHOCTh IEHOIUIACTa B CPENHEM CJI0€ MOXKET OBITh
yMenbieHa Ha 10 — 20 Kr/M° 110 CPaBHEHHIO C TIOTHOCTBIO TMEHOIIACTA, BHIGPAHHOTO JUIS BEpXHeit
nany6sl (cM. 3.2.1.2.3), HO OHa JOMKHA OBITH He MeHee 40 Kr/M°;

.5 1751 KOHCTPYKTHBHO-OPTOTPOITHOTO 3aIllOJHUTENS TNIOTHOCTH MEHOIUIACTa U mapameTpbl rohpupo-
BaHHOTO 3JIEMEHTa OIPEJENAIOTCS B TIEPBOM MPHOIMKEHUU B COOTBETCTBUH C MONOKeHUsMu 3.2.2.2.5 u
3.2.2.2.6. Ilpu sTom oOpazyrorias roppupOBaHHOTO IIEMEHTa J0JDKHA OBITH HAIlpaBlieHa BEPTHKAIBHO;

.6 ycriIeHns B TPEXCIOHHBIX MOJIOTHHUIIIAX TIEpeOOPOK BBIMOIHAIOTCS TaK K€, KaK B HACTHIIAX Maiy0, B
COOTBETCTBUHU C MOJIOXKeHusMu 3.2.2.2.7.

3.2.4 bBanku Hadopa.

3.2.4.1 lonkpemstronuii HabOp OOLIMBKH KOPITyca, HACTHIIOB nanyO (m1aTtdopm), a TaKKe MOTOTHHUIIL
nepedopoK, TOMKEH OBITh MPEUMYIIIECTBEHHO BHINMONHEH cornacHo 3.1.7 ¢ mpumeHenuneM [I-oOpa3Horo
npodmIs.

3.2.4.2 O6dopmoBKa poduiIst MOXKET UMETh CIEeIYIOLUIHE BAPHAHTHl KOHCTPYKTHUBHOTO MCIOIHEHHS:

.1 ciou apmupyromell TKaHU YKIAJBIBAIOTCS Ha MOBEPXHOCTH «CEPICYHHKA», YCTAHOBICHHOTO Ha
0o0muBKY (HacTHJ Maay0, MOJOTHHUIIIE MepeOOPOK), HETPEPHIBHO MO KOHTYPY MPO(HIISA C OMHOBPEMEHHBIM
obOpaszoBaHreM (IIAHIIEB, C TIOMOIIHIO KOTOPBIX OCYIIECTBISETCS COSAMHECHIE OaTKy Habopa ¢ OOIIMBKOM
(mactuiom, monotHuIEM) (cM. puc. 3.14, a).

Yeusnenue cBOOOTHOTO MOsICKA JOJKHO BBITIOJIHATHCS MIyTEM BBEACHUS TOTIOTHUTEIBHBIX CIIOCB TKAaHH
WIN JIEHTHI (C YKJIQAKOW BIOJb Oallku) MEXIY OCHOBHBIMH CIOSIMHA OO(QOPMOBKH, WU TOMOTHUTEIbHbIE
CIIOM MOTYT OBITh COOpaHbl B TAaKET, KOTOPHIA YKIAABIBAETCS HAa «CEPACYHHK» C TOCIEIyroIei
00 opMOBKOY OCHOBHBIMH CJIOSIMHU;
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Puc. 3.14 Koucrpykuus [1-o6pasnoro nmpoduis 6anok Habopa ¢ HempepbIBHON 00(OpPMOBKOH TI0 KOHTYPY Hpodus (a)
U pa3pe3koil coeB 00)OpMOBKH U HX MEPEKpOeM Ha CBOOOTHOM Mosicke (6):

1 — obmmBKa (HacTHa nany0, MoNoTHHUIIE epebopok); 2 — o0hopmMoBKa npoduis; 3 — 3aMONHUTENb ((CEPACUHUKY);
4 — IONOJIHUTENILHOE apMUPOBAHHUE CBOOOJHOIO MOSACKA

.2 OCHOBHBIE CIIOH TKaHH, 0Opasyroniie 00(OPMOBKY «CEpIACUHHKA», Pa3pe3aroTcsl U yKIaAbIBaIOTCS
npu GOPMUPOBAHUU CBOOOIHOTO IMOSICKA C IEPEKPOEM, IOCIEAOBATEIFHO YEPEaysiCh MEXIY COO00H mpH
yKJIaJIKe ¢ OMHOW W APYrod CTOpOoHHI mpoduis. B aTom cioyuae cBOOOIHBIN MOSCOK CONEPKUT B 2 pasa
OoJiblIIe CIIOCB TKAHU MO0 CPaBHEHHIO CO cTeHKamu (cM. puc. 3.14, 6). CBOOOAHBIN TOSICOK TaKiKEe MOXKET
OBITH YCWIJICH ITyTE€M BBEJCHUS NOIMOJHUTENBHBIX CJIOEB TKaHH;

.3 mpoduns dopmyercs U3 3apaHee H3TOTOBICHHOIO «CEpACYHMKa», Ha KOTOPBIA C OBYX CTOPOH
Ha(OpMOBaHBl CTEHKM. Takas 3aroToBKa YCTAHABIMBAECTCS Ha OOIIMBKY (HACTHI MaiayO, MOJIOTHHIIE
mepebopoK) U COSTUHASTCS C HEM ¢ TIOMOIIBIO TPU(POPMOBOTHBIX YTOILHUKOB.

CBoOoaHBII MOACOK (hopMHUpyeTcs B BUAE HAKIIAAKH, CIOW KOTOPOH Ha(pOPMOBBIBAIOTCS Ha TOpPEI
3arOTOBKHM C OTTHOOM Ha CTEHKH NPOQHIIs, IpUYeM KaXKAbl MOCIEAYIOMNI CI0i NOKeH NepeKphIBaTh
npenpiaynmi (cM. puc. 3.15). B cBOOODHBI TOSCOK MOXKET TaKKE BBOIUTHCS JOMOJHHUTEIHHOE
apMHpOBaHUE B BUE CJIOEB TKAHHW WM JICHTHI

3.2.4.3 B ciiyyae nmpuMeHEHHUs JIO00T0 M3 BapHAHTOB KOHCTPYKTHBHOTO MCIIONHEHHS «CEPIECUHUK»
yCTaHaBIMBAETCS Ha OOIIMBKY (HACTHI Mairy0, MOJIOTHHIE TepeOOpoK) depe3 aAre3noHHbIH cocTaB. s

(opMupoBaHus B yriaax npoduiist 3akpyrieHns (raHIeB ik Npru(opMOBOYHBIX YTOIEHUKOB TpeOyeMoro
paluyca HCIOJIb3YETCs TAKXKE alr€3MOHHBIA COCTaB, KOTOPHIH MOXKET OBITh HAIIOJHEH MUKpOchepaMu Win

KOPOTKAMH BOJIOKHaMHU (chops) /uTsi TOBEIIEHUS €T0 BA3KOCTH, JINOO CIIEHATLHBIEC MACTHI.
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Puc. 3.15 Koncrpyknus I1-o6pa3znoro mpoduist 6agok Habopa co cBOOOIHBIM MOSICKOM B BuAE Ha)OPMOBAHHON HAKIAIKH
¢ 0TrHOOM Ha CTEHKH mpoduis:
1 — oOwmyBKa (HACTWII, MOJOTHHUILE); 2 — CTEHKH NMpoduiisl; 3 — 3aIOIHUTENb (KCEPACUHUKY);
4 — Haknazka (cBOOOIHBIN MOSCOK); 5 — NMpHU(OPMOBOYHEIE YTOIBHUKI

3.2.4.4 B xauecTBe 3amoJHHUTENS — «cepleuHUKa», [I-o0pasHOTO TpPOQWIST PEKOMEHIyeTCs
ucnoip3oBarh neHortactel Tuna [IBX (cm. 2.3.3.6 u 2.3.3.8), INIOTHOCTh KOTOPBIX JIOJDKHA OBITH HE
HIKE PEKOMEHIyeMOM Jisi OOIIMBKY KOpIyca Cy[aHa 3aJaHHON uuHE (cM. 3.2.1.2.3).

3.2.4.5 O6dopmoBky Il-o6pa3zHoro mpodwis HEOOXOAMMO BBITOMHATH Ha OCHOBE POBHHIOBBIX W
MYJIBTHAKCHAIBHBIX TKAHCH.

JIOTIOJTHUTEIBHBIE CJIOM, KOTOPBIC BBOASTCS MEXKIAY OCHOBHBIMHU CJIOSMH 0O()OPMOBKH WM MaKETOM
JUISL YCUJICHUSI CBOOOJHOrO mosicka Oanku Habopa (cm. 3.2.4.2), menecooOpa3HO BBINONHATh TAKKE U3
POBHHIOBBIX WM MYJIBTHAKCUAIBHBIX TKaHeil ¢ apmupoBanueMm (0°/90°) ¢ ycuieHHOH MPOYHOCTHIO B
HanpaBneHnn (°, OPHUEHTHPOBAHHOM BAONb Oajdku HaOopa, JTHOO M3 OJHOHANPABICHHBIX JIEHT C
apmupoBanuem (0°).

3.2.4.6 Ecii otHOcuTenbHas BbicoTa Oanku H./l, < 1/10, tne H, — BbIcOTa «cepAeUHUKa» MPopuIs,
[, — pacueTHas MHAa TpojeTa Oanku, TO JOIKHBI MCIIOJIL30BAaThCA HpH O0OQOPMOBKE TKAaHH C
apmupoBanueM (0°/90°) ¢ yknankoit HanpasneHus 0° Baonp O6anku. [Ipn 3TOM NPOYHOCTH TKaHU B 3TOM
HaIpaBJICHNUH JIOJDKHA OBITh, KAK MUHHUMYM, HE HIDKE ITPOYHOCTH B HampaBieHuu 90°.

IIpu otHOCHTENBHOM BhICOTE Oanku H./[,>1/10, crpykrypa apmmpoBanus o6gopmosku I1-o6pasnoro
npodmis noJnKHA ObITh TAPAICIBHO-TUATOHAILHOM, IS Yero HEOOXOMMO HUCIIOJIB30BaTh KBaJpPOaKCHAIb-
Hble TKaHu ¢ apmupoBaHueM (0°/+45°/90°/ —45°) umu cMech B paBHBIX 10 TonmmHe yactsax Tkanu (0°/907)
W IuaroHaibHOU TKaHU (+45°/—45°) ¢ yknaakoi HanpaBienus: 0° Boonp Oanku. B mepBhIX U mMocieqHIx
1 — 2 cnosx 06opMOBKH HEOOXOAMMO NPUMEHATH TKaHb (0°/90°), ocTabHbIE CJIOU JOIKHBI COCTOSATH M3
PaBHOMEPHO YEePEAYIOIIMXCS CIOCB MEPBOM TKAHU U AMaroHaibHOU (+45°/ —45°).

CTBhIKM TIOJIOTHUI TKaHed B 00(OpMOBKE M WX pa3pe3bl Ha CTEHKaX OpOQWIs, KOTOpbIE IpU
HEOOXOAMMOCTH BBIMTOTHAIOTCS B KPUBOJIMHEWHBIX OalKax, JIOKHBI OBITh pa3HECEHBI OTHOCUTEIHHO APYT
npyra Ha pacctostaud He MeHee 80 MM. CoBMeIIeHHE CTHIKOB U Pa3pe30B B OJHOM CEYEHHH JIOITyCKaeTCs
HE MEHee ueM 4epes3 3 clios.
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3.2.4.7 Pasmepnl anementoB [l-o06pasHoro mpodwmist Ganox Habopa ciemyer BhIOMpaTh B IIEPBOM
NpUOIIVKEHUH UCXOAS M3 CIIETYIOIIEro:

B./H. = 0,35-+0,5; t,/H. = 0,03+0,05; 5/, = 1,8 -2,2;

1,2B.2 by 10t, 230 mym; 4 = ¢,

e B., H. — mupuHa U BBICOTA «CEepACYHUKA» NPOGHIs COOTBETCTBEHHO;
t4,, t,, — TOJILMHEI MOSACKA U CTEHOK COOTBETCTBEHHO;

by — mupuHa ¢naHues;

ty— TOJIIMHA B paxuyce Ry 1epexona B CTeHKH (cM. puc. 3.14, a).

Jia TpanenneBuAHOTO MpoQuiIs 3HaYeHUe B,. COOTBETCTBYET UTMHE CPENHEH JIMHUYU Tpameliu, U ero
MOXKHO TNpUHUMAaTh paBHBIM B./H. = 0,7-+1,0, a OTHOIICHHE €€ MCHBIICTO OCHOBAaHHUSA K OOJBIIEMY
JIOJDKHO COCTaBIATH puOmm3uTensao 0,6 =-0,7.

3.2.4.8 Jlna xoHctpykumu [I-oOpasHoro mnpoduius Oanox Habopa (cMm. puc. 3.13) mapamerpbl
pu(OPMOBOYHBIX YTOJIBHUKOB BEIOMPAIOTCS UCXOJS U3 CIEIYIOIIEro:

tangl>035sp; bangl> 15tangl; Rangl = (190_ lsz)tangls

e s, =t tSghen/2)/2,
Sgherr — TOJIINHA OZHOCIOWHON OONIMBKM (HACTHJIA NalyObl, MOJIOTHHILA T1€PEOOPOK);
Sshen= 40 — 114 TPEXCIOHHON OOMMUBKY (HacTWIIA TANyOBbl, IOJOTHHUIIA EPeOOPOK);
O — cpenHAs TONIIMHA HECYIUX CIIOEB.

Bemmunny otrnba Hakmagku, oOpa3yromeld CBOOOTHBIN TOSCOK, Ha CTEHKH MPOMIIIT peKOMEHIYETCS
OPUHUMATh PABHOU H.— bgyg1> hyp, > St, TE by, = B+ 2(1. 1) (cM. puc. 3.15).

3.2.4.9 banku T-ob6pasnoro u I'-o0pasHoro mpoduis, KOTOpbIE LENecooOpa3sHO ycTaHAaBIMBATH B
paiioHaxX pacroioXeHus Tsokenoro odopynosanus (cMm. 3.1.8), GopMupyroTcs myTem OTrHOa ¢ KaKJIou
CTOPOHBI NOJIOBUHBI TOJIIIMHBI CTEHKU Ha CBOOOAHBIN Mosicok. CoenuHeHne Oanku HaOOpa ¢ OOIIMBKOI
(HacTHIIOM TIATYOBI, TIOJIOTHUIIEM TIePeOOPOK) BBIMONHSIECTCS ¢ TIOMOIIBIO TPHU(OPMOBOYHBIX YTOJEHUKOB
(cm. puc. 3.16).
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Puc. 3.16 Koncrpykius T-ob6pa3noro mpoduis 6anok Habopa:
1 — crenka npoduis; 2 — CBOOOIHBIN MOSICOK; 3 — NMPU(GOPMOBOYHEIE YTOIBHUKH;
4 — IONOJIHUTENILHOE APMHUPOBAHHUE CBOOOJHOTO MOSCKA
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3.2.4.10 banku T-oOpa3HOro mpoduis CieayeT BBHIMOIHATh U3 POBUHTOBBIX M MYJIBTHAKCHAIBHBIX
TKaHeW ¢ MPUMEHEHHEM OJHOHAIPABICHHBIX JICHT JUISl YCWJIEHHSI CBOOOAHOTO IOSICKA.

3.2.4.11 B 3aBUCUMOCTH OT OTHOCHTEIBHOM BEICOTHI CTeHKHM T-oOpasnoro mpodmns H./l, crpykrypa
apMupoBanus creHku MoxeT Obith (0°/90°) wmm (0°/+45°/90°/—45°) (em. 3.2.4.6). YacTh TONIIMHBI
CBOOOIHOTO TMOSICKA, KOTopash HaopMoBaHa Ha OTOTHYTHIE YacTH CTEHKH, BBIIONHSETCS W3 TKaHEH C
apmupoBanueM (0°/90°) ¢ ycuneHHO#H MpOYHOCTHIO B Hampapiennu 0° win/u omHOHanpaBieHHbBIX JeHT (0°).

3.2.4.12 Pa3mepnl aneMeHTOB T-o0OpasHoro mpodmis Oajgok Habopa ciemayeT BBHIOMpPATh B IIEPBOM
MPUOTIKEHUN UCXOMS U3 ciemytomero (cM. puc. 3.16):

Bjy/H,, = 0,35-0,5; 1,/ H,, = 0,04+0,08; t5,/t,, = 2,0+2,5.

[MTapameTpbl mprHOPMOBOIYHBIX YTOTEHUKOB BRIOUPAIOTCS] B COOTBETCTBUH ¢ TpeboBaHusMu 3.2.4.8.
3.2.4.13 Pasmepnl »iieMEHTOB Oayok Habopa ONpENeNsIioTCsS HCXoms W3 TpeOyemol H3ruOHOU
JKECTKOCTH 10 cieyomei gopmyre:

Dy = X (BFz} + I)—&* X E{Fg}; e = (£ EPFz)/(5 EOF),

e EY — Mojyiib HOpManbHOM yIpyrocTH Marepuana i-ro dJeMeHTa npouis Galki B HANPABICHHH €€ IPOLOJIbHOMN OCH;
F; — muionanp MONepeyHoro CeYeHus i-ro 3JIeMeHTa;
z; — OTCTOSIHHE L[EHTPA TSHKECTH i-TO AJIEMEHTa OT OCH CPaBHEHUSI.

Jlst 6anox ¢ OTHOCUTENBHON BhicOTOM npoduns H/l,<1/10 nsrubnas xecTkocTh D) onpenensercs
KaK MaKCHMallbHO€ 3HAYE€HHE M3 BEJIUYMH:

Dy = maX(D‘{l, Dsll);

Ml n Mz,
Dclll:M _l%f; Sll:El(l)Eng’

rae .Mp — pacyeTHbIN U3ruOaIONIMi MOMEHT;
o] — MUHEMaTBHOE 3HaYEHHE TPE/IeNa IPOYHOCTH MATEPHAIa i-ro dIeMeHTa (IIPH PACTSHKEHUH HITH MPH CKATHH BIOMb OaNKH
Habopa);
L — 9HCIIOBOM KO (UIMEHT, 3aBUCAIIII OT BUIA HATPY>KEHHS M 3aKPETUICHHUS OMOPHBIX cedeHnit Oanku Habopa (cM. Tadm. 3.1);
ky» ko= k, k, — xo3ddunuents! cornacuo 5.3.4 u 5.3.7.

DopMynsl U1 OnpenesieHus HalpsDKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUA U Hecylleil criocoOHOCTH
Oayiok Habopa MPUBEICHBI B MIPIIIOKECHUN 1.

3.2.4.14 IlpononpHble 6anku Habopa (BepTHKAIBHBIA KWJb, CTPUHTEPA, KAPIMHICHI) JOJDKHBI OBITH
HETPEepBIBHBIMU Ha YacTH JAJIMHBI CYJHA, KOTOpasl AOJDKHA cOoCTaBisATh He meHee 0,6L. B aTom ciyuae
NPOJOJIbHBIE Oanku Habopa JOIKHBI IPOXOANTH, HE pa3pe3asch, Yepe3 MomnepevHble NepeOopKU U paMHbIe
monepednsie ¢Bs3H ((paopel 1 OMMCHI) (cM. puc. 3.2, 2).

3.2.4.15 Ilpu npoxozae MpoaoiapHOHN Oanku Habopa yepe3 mepebopKy pasMepsl BBIpe3a B HEW JOIKHBI
MpeBbIIaTh Ha 4 — 5 MM pa3mepsl ee mpoduIIs.

ITpu HeoOxoauMoOCTH OOecIieueHHsT BOJOHENPOHUIIAEMOCTH TMEPeOOPKH 3a30pbl MEXIY Oankoi u
BBIPE30M II0A HEE 3alONHAIOTCS HANONHMTENIEM WIM IMacTOd Ha OCHOBE pYyOJNEHOro BOJIOKHA H
cBs3ytomero. Ilocne 3amonHeHus 3a30pOB HPOU3BOAMTCS Ha(OPMOBKA HAKJIAJOK-yTOJbHUKOB,
COEAMHSIOIINX CTEHKHU OAJIKU ¢ MEepeOOpKO, M 3aTeM HAaKJIAJO0K, COEAUHSIOIUX €€ IOSICOK CO CTEHKOM
U TEepeKphIBAIOIINX MEpBbIe HAKJIAAKU (cM. puc. 3.17).

3.2.4.16 Y3en mpoxozia MPOIOIBHBIX 0aloK HabOpa ¢ BBICOTOH «cepreuHnka» mpoduns HX™ uepes
TnonepedHble GalKkh C BBICOTOH «cepaednuka» mpoduis H" odopwmisercs myTreM HapOPMOBKH
HAKJIaJ10K-YTOIBHUKOB, TIPH 3TOM HEOOXOIMMO, YTOOBI BHITIONHANOCH ycioBue HY ™ <0,7H ",

«CepaeuHuK» nomnepeuHor 6anku HabOpa MpU ee YCTAaHOBKE COEIUHSETCS CO CTEHKaMHU U TOSICKOM
MPOJOJIBHON OaKy C MOMOILBI0 KOMIAyHAa WM MAacThl HA OCHOBE PYyOJIEHOro BOJIOKHA M CBS3YIOLIETO,
a CTEHKH MOIepeyHOoN Oalky Ajsi KOMIEHCAIMH BBIpe3a IMOA MPOXOJ MPOAOILHON Oalku yTONIIAIOTCS
Ha 30 — 40 % myTeM BBeAEHHUS NOMOJHUTENBHBIX CJI0eB TKaHu (cM. puc. 3.18).
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Tabnuma 3.1
3HayeHue YHCJI0BOro KodpPHIMEeHTa [
Ne m/n CxeMa HarpyXeHWs M 3aKpeIUICHUs OIIOPHBIX CedeHui 6aikn Habopa p-10?
1 P 3,125
1
HEIRE R
;
1,
2 P 7,688
IERERER
|
A .
o y—
3 P 10,417
IEREEEER
|
A ’
ot —
4 P 4,167
)
lp/2 lp/2
5 P 3,646
)
L2 b2 i’
6 P 8,333
Ly Ly 4

3.2.4.17 lpononbHble 0anKu (CTpUHIEpa, KApJIMHICHI) TOJKHBI OKaHUMBATHCS JIMOO 3a MEepeOOpKOii,
TUIABHO YMEHBIIASCH TI0 BBICOTE Ha «yc» (cM. puc. 3.19, a), nubo Ha nepeGOpKe U COEAUHATHCS C Hel IpH
oMOIIH TPU(OPMOBOYHBIX YTOJBHUKOB U KHUILBI 11-00pa3Horo nomnepednoro ceuenus (cM. puc. 3.19, 0).
B nocnenHeM ciydae «CepAeUHUK» KHUIBI U3TOTABINBAETCS U3 TOTO XKeE MIEHOIUIACTa, YTO U «CePACUHUK
0aJKu, ¥ COEUHSIETCA C MOACKOM Oallki M NepeOOpKOH ¢ MOMOILBIO aAre3MOHHOTO COCTaBa MJIM MACTHI.

3.2.4.18 Ilonepeunsie cBsA3u ((IIOpHI, LIMAHTOYyTHI M OMMCHI) JOMDKHBI pacrojaratbCsi B OFHOM
IUIOCKOCTH. B 3aBUCHMOCTH OT BBICOTHI IPOJOJIBHBIX U HONEPEYHBIX OAJIOK MOCIEIHIE MOTYT IIPOXOAUTh
gepe3 IpoJoNIbHBIE O0aku ¢ oopMIIeHHEM y3i1a MPOoXoaa coriacHo puc. 3.18.

Ecmu odopmiienne y3na nmpoxoga 6aJiok HE MOXET OBITH BBITIONHEHO cornacHo 3.18 (BbIcoTa 6amox
paBHa WM OJM3Ka), TO MomepedyHble O0aiku ((GIopbl U OUMCHI) BBIIOIHSIOTCS MHTEPKOCTEIEHBIME HPH
o0ecrieueHNH HETPEePHIBHOCTH NPOJONBHBIX Oamok. B 3ToM ciywae noykHa ObITH oOecrieueHa CBSI3b
MEXIY IEMEHTaMH 0aJIoK B y3JI€ X IePeCeyeHus! ¢ UCII0Ib30BAHUEM ar€3NOHHBIX COCTABOB U HAKJIAIOK
06dopmoBok (cM. puc. 3.20).
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Puc. 3.17 Y3en npoxoaa npoaonsHOit 6anku Habopa [1-o6pazHoro mpoduist yepe3 BOJOHEPOHHUIIACMYO MOMEPEYHYIO
nepedopKy:
1 — obmmBKa (HacTmi nanmyOsl); 2 — mepebopka; 3 — Oanka Habopa; 4 — MpH(GOPMOBOYHEIE YTOJIBHUKH MEPEOOPKH;
5 — ¢mannpr Ganky Habopa; 6 — HAKJIAJAKHU-YTOJBHUKHA COCOMHEHHS CTEHOK Oanku Habopa ¢ mepe0opKoii;
7 — HaKJIaJKa-yroJIbHUK COeIMHEHUs ee CBOOOIHOTO Mosicka ¢ mepedopkoi: (¢,, (0,5 — 0,7)t,,, a,s=10t,)

3.2.4.19 Ecnu momnepeunas Oanka (LIMAaHrOyT) OKaHYMBAETCS HAa HENPEPHIBHOW MPOJONBHON Oaike
(cTpuHTEpE, KapiuHTCE), JOJDKHO OBITh 00CCIICUeHO 3aKpeIUICHHe KOHIIA TIEPBOM OaJIKH.

Y3en BBIONHSAETCS TyTEM COETMHEHHS «CEPASTHUKA MOTIePEeYHON OaIKi C TOMOIIBIO are3HOHHOTO
cocTaBa CO CTEHKaMM NPOAOJILHON Oallku ¢ TMOCIEAYIOmeH MPUPOPMOBKON YTOJILHHKOB M HAKIAJIKU
(cm. puc. 3.21).

3.2.4.20 B mimockocTH paMHOTO IIMAHTOYTa JOJKHBI OBITH YCTaHOBJIEHBI YCHUIICHHBIE (IJIOp U OMMC,
00pa3sys 3aMKHYTYIO pamy.

Pa3meps! paMHOTO HITIAHTOyTa JAOJDKHBI BBIOMpAThCsa Tak, YTOOBI BETHYHHA €0 M3THMOHOMN JKeCTKOCTH
HEe MeHee YeM B 4 pa3a MpeBbIlIaia BeIUYUHY M3THOHOM )KECTKOCTH OCHOBHOTO IITIAHTOYTA.

BricoTa ycuieHHBIX (IIOpOB IOKHA MPUHUMATHCS PaBHOW HE MEHEE BBICOTHI BEPTHKAIBLHOTO KHIIS
WIH JHULIEBBIX CTPUHTEPOB B 3aBUCUMOCTH OT TOrO, 4TO Ooibine. Bricora ycumeHHoro Oumca
MpUHUMaeTCsl paBHOM He MeHee 0,8 BBICOTHI paMHOTO ILIIAHTOYTa.
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Puc. 3.18 VY3en nepeceuenns 6anok [1-o6pa3Horo mpoduis pasHoil BEICOTHI:
1 — obmmBKa (HacTuin); 2 — mpojpoibHas Oanka; 3 — momepedHas Oajka;
4 — HaKJIQJAKU-YTOJIBHUKH; 5 — YTOJIIEHHE CTEHOK MONEepeyHOi OaIKu:
Aangl = Bfrzm; tangl = 0’81{1{’1771; hangl = (H(fm" - Hé)”m) < aungl)
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Puc. 3.19 Y3161 oKOHYaHHUS MPOIOIBHBIX Oanok [1-o0pasHoro npodus:
a — Ha «yc» 3a nepebopkoii (opopmieHHe poxoa O6anku Habopa yepe3 mepedopky — cM. puc. 3.18);
6 — Ha niepebopke ¢ ycTaHOBKOH KHHUIBI [1-00pasHoro mpoduis;
1 — obmmBKa (Hactwi); 2 — mepebopka; 3 — Oanka; 4 — 3adopMOBKa KoHIA Oanku Habopa;
5 — KHuUIa; 6 — HaKJIa/IKa-yrOJbHUK COCOUHEHHS CTEHKH OaJKH C MepeOopKoi;
7 — mponoinkeHre 00(pOPMOBKH KHUIIBI Ha CTEHKH Oanku Habopa:
By Hypy 120,885, 1 =10, taner =ty ape=> 121, 1/2H,)>hy, > 1060

3.2.4.21 CoenuHeHHe paMHOTO MIMTAHTOyTa C OMMCOM BEpXHEW MalyObl BBITIOIHSETCS C TIOMOIIBIO
KHULBI [1-00pa3Horo nmpouitst, «cepAedHuK» KOTOPO U3TOTaBIUBACTCA U3 TOTO YK€ MEHOMIacTa, KOTOPBIi
UCTIONB3YETCSl B COeAMHsIeMbIX Oankax. [Ipu 3ToM pekoMeHmyercsi, YTOObl MMpHHa Mpoduias Oumca U
IIIMTAHTOyTa B MECTE YCTAHOBKU KHUIIBI OblIa Obl OMMHAKOBOW C TUIABHBIM YBEITUYCHUEM IIHUPUHBI OJHOH
Oankn (Kak mpaBWIIO, OMMca) 10 MIUPUHBI APYTod Oanku (IIMaHroyTa).

OO0dopMoOBKa «CepACUYHMKA» KHHIBI BBIMOJHACTCSA C IEPEKPOEeM CTEHOK OaloK C INIaBHBIM
YMEHBIIEHHEM €€ TONIHUHBI. [10sICOK KHHUIBI yTONIIAETCA MO CPAaBHEHHUIO CO CTEHKAMHU IIyTE€M BBEACHUS
JTOTIONTHUTENHLHBIX CIIOEB apMHUPYIOIEH TKaHu (cM. puc. 3.22).

3.2.4.22 IllmaHroyT MOMHKEH IMPOXOJUTH Yepe3 HACTHI MPOMEKYTOYHOW mMmanyOsl (Tuiardopmebl), He
paspesasich. [Ipa HeoOX0IMMOCTH BBICOTA €T0 MPO(UIIS MOXKET TUIABHO YMEHBIIIATHCS TIPH TIEPEXOE Yepes
HACTWJI OT HIDKHETO spyca K BepxHemy. CoelMHEHHE HIITaHTOyTa ¢ OMMCOM IMPOMEXYTOUHOW MamyObl
(matdopMbl) BBHIMOTHSIOTCS € MOMOLIBIO KHHIBI, T€OMETPUYECKHE MapameTpbl KOTOPOH BBEIOMPAIOTCS
cornmacHo puc. 3.23.

g poxoja mImaHroyTa 4epe3 HaCTHJI pa3Mephl BhIpe3a B HEM JIOJDKHBI Ha 4 — 5 MM IIPEBBIIIATh
BBICOTY ¥ IIMPUHY TPOQUIIS IIMAHTOYTa.
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Puc. 3.20 V3en nepeceueHns NpoAoIbHOI OaIKH U WHTEPKOCTENBHOHN MONEpedHol Oallku, HMEIONINX ONU3KHE BBICOTHL,
¢ 00ecreYeHHEeM HEMPEPhIBHOCTH CBOOOIHBIX MOSCKOB:

1 — obmmBka (Hactmn); 2 — Gaynku Habopa (pa3Mepbl HAKIAT0K-00(OPMOBOK OMPEICIISIFOTCS MO CIEAYIOmIeH Gopmyre:
tshea,\,t . yshea ~ 4, . shea> 12 shea
‘fp ='p> tangl =ty Aangl = tangl

3.2.4.23 OcHOBHBIE CTOWKH IONEPEYHBIX NEepeOOpPOK CIIEAYeT yCTaHAaBIUBaTh B IJIOCKOCTSIX
PACIOJIOKEHUS CTPUHTEPOB W KapIIMHICOB, OOecCIedMBas WX HEMPEPBIBHOE NPOXOXKISCHUE uepe3
MPOMEKYTOUHBIE TATyOBI (TIATPOPMET).

OHU NOJDKHBI OBITH COCAMHEHBI C TIPOAOIHHBIMA OaTkaMu (CTPUHTEpaMH, KapJIHMHTCAMHU) ¢ TIOMOIIIBIO
KHHUILBI [[-00pa3Horo mpouiist, coCToAIIEeH U3 «CeplledHrKay M3 TOTO K€ MEHOIUIacTa, YTo U CTOWKe, a
Takke 00popMoBKH (cM. puc. 3.24).

3.2.4.24 Kuuiipl B coeiHeHUIX Oaiok Habopa JOMyCcKaeTCsl M3TOTaBIMBATh B BUJE OTAEIHLHOTO AlIeMEHTa
[1-o0pazHoro nmpodus, KOTOPHIi 3aTeM yCTaHABIMBAESTCS HA MOSCKH COSTMHSAEMBIX OAIOK Yepe3 aire3HOHHBIN
COCTaB WJIM TIACTy, ¥ TIPOM3BOANTCS HAOPMOBKA HAKIAJAOK Ha CTEHKH KHHIBI U Oalok (cM. puc. 3.25).
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Puc. 3.21 V3en okoHUaHHS M COCAUHECHUS MOMEPEUHON OalKu ¢ MPOMOIBHOMN OAKOM:
1 — obmmBKa (HacTmi); 2 — mpopoiibHas Oanka; 3 — momepedHas 0anka; 4 — MpU(POPMOBOYHBIC YTOIBHHKH;
5 — Haknagka, 6 — Kieu
Langt S0 Qungr = 1205°" By =B + 260" 1,,=> 0,814"; 1/(2H")> h,,, > 10t,,

3.2.4.25 TIpomexyTouHble CTOMKH, KOTOpPbIE YCTaHABIUBAIOTCS MAJS IOJKPEIUICHHS MOJOTHHINA
nepeOOPKU MEXTy OCHOBHBIMU CTOMKAMH, JTOIYCKAETCs Cpe3aTh Ha «yC» B MECTaX OKOHYaHUs (y THHINA
u BepxHel mamyObl) (cMm. puc. 3.26). IIlpomMexyTouHBIE CTOMKH MOTYT pa3pe3arbCs Ha MPOMEXYTOUYHBIX
naxybax u 1uiatopmax.

Cpe3 OCHOBHBIX CTOEK Ha «yC» JIOIYCKaeTCsl HA OCHOBAaHUH MOATBEP K IAIOIINX PACIE€TOB MIPOYHOCTH U
npu Hamauu ofo6penus PC.

3.2.4.26 Pa3mepsn! croek [1-o0pa3Horo mpoduist omnpenesnstoTcess B COOTBETCTBUM ¢ TpeboBanusiMu 3.2.4.7
Y JIOJDKHBI OBITH TIOATBEPIKIIEHBI Pe3yJabTaTaMH PacyeTOB HA YCTOWYHMBOCTH (CM. IprutoXkeHue 1).

3.2.4.27 Bce coenuHAUTEIBHBIC DIIEMEHTHI B COSTUHEHUAX OaJIOK Habopa MEXITy COOOM U ¢ APYTHMH
CBSI3IMH KOpITyca JOJDKHBI UMETh Mapajule]bHYI0 CTPYKTYPY apMHPOBAaHHS M BBIIONHSIOTCS Ha OCHOBE
POBUHIOBBIX MJIM OMAKCHAJbHBIX TKaHel ¢ apmuposaHueM (0°/90°).

O0¢opMOBKY KHHIl HEOOXOJUMO BBITIONHSITH C MapajliebHO-TUArOHaIbHON CTPYKTYpPOH apMHpOBa-
HUSL C MCIOJIb30BAHHEM KBaJPOaKCHAIbHBIX TKaHel ¢ apmupoBanuem (0°/4+45°/90°/—45°) unu cmecu
TKaHel ¢ apmupoBanuem (0°/90°) u (+45°/—45°).
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Puc. 3.22 Y3en coenuHeHUs MIMAHTOyTa U OMMca BepXHEU mamyOsl:
I — Goprosast o6mmMBKa; 2 — HACTAJI BEPXHEH ManyObl; 3 — WINAHroyT; 4 — OUMC; 5 — KHHIA
By = 0.8(H +HLD); t5/=112(tp+tL); t=1/2(t0+ th); hip?=0,8HD
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Puc. 3.23 V3en coennHeHUs MIMaHroyTa ¢ OMMCOM MPOMEKYTOYHOU MayOs! (TU1aTGopMBI):
] — GoprtoBas 00mmMBKa; 2 — HACTWJI MPOMEXYTOYHOM NamyOs! (maatdopmsel); 3 — MMaHroyt; 4 — Oumc; 5 — KHHULA
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Puc. 3.24 V3en coequHeHHs CTOWKH MEpeOOPKU ¢ TPOAOIBLHON 6aiKkoil (CTPHHIEpPOM, KapIHHICOM):
1 — nHumeBas oOmMBKa (HACTUI MayObl); 2 — IMOJOTHHMILE IepebopKy;
3 — mpononbHas Oanka; 4 — CTOMKa; 5 — KHUIIA
By > LSHE: =112t +13); 6/=1/2( + 6°); by = 0,7H*

3.2.4.28 Bripesnl B nosickax 0anok Habopa He JOMYyCKaIoTCs.
Bripessr B cTeHkax 0ajok HaOopa [y mporycka TpyOONmpOBOAOB, KaOeled M T.II. IOIyCKAalOTCS ¢

HauOOJIBIIMM JTHHEHHBIM pa3zMepoM He Oosiee 1/3 BBICOTHI mpodmisd («cepacunuka») oanku. IIpu stom
CTCHKH JIOJDKHBI UMETh MapajuIeIbHO-IHArOHAIBHYIO0 CTPYKTYpY apmupoBanus (0°/+45°/90°/ —45°).
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Puc. 3.25 VY3en coenmuHeHmst KHULEI ¢ OalkaMHu Ha0Opa ¢ TIOMOIIBI0 HAKIAJ0K:
1 — xuuua; 2 — Hakinanku (¢5 =2

Bripesbr nuamerpom meHee 1/5 BBICOTHI mpoduisi OajaKd AOMyCKaeTcsi He MOAKPEIUIATb. BbIpess
Oompmiero auamerpa, Ho He Oonee 1/3 BeICOTBI mpoduis OaiaKu, AOIKHBI OBITH MOAKPEIICHBI.
[NTonkperuieHne BBHITOIHIETCS ITyTeM HAGOPMOBKM HAKJIAAKH IO MIEPUMETPY Npoduiis, OXBaThIBasi CTCHKU
1 CBOOOMHBIN TOsIcOK Oanmku (cMm. puc. 3.27).

Marepran HakKJIaIKd JODKEH COOTBETCTBOBAThH Marepuaidy oO¢opMmoBku Oanku Habopa, TIe
pacrmoioxkeH Bbipe3. CTpyKTypa apMHpOBaHMs HaKJIaIKd JOJDKHA OBITh NapallielbHO-AHaroHaIbHas

(0°/+45°/90°/ —45°).
3.2.4.29 B OGankax Habopa MOIKHBI OBITH MPEIyCMOTPEHBI BOMOMPOTOKH (UIMHUTaTHl JJIS TIEPETOKa

BOZBI M IPYTUX JKUIKOCTEN).
[NoaxperuieHre BBIPE30B MO MIHUTAThHl B CTeHKax Oanok Habopa [1-o6pa3Horo npoduist BEIIONHAETCS

MyTeM YCTAHOBKM B BBIPE3 HA MAacTe TOHKOCTEHHOro odopmuTtens, BeimonHeHHoro u3 [IKM. Bricora
BBIpE3a MO IMIITUTAThl TOJDKHA COCTaBIAThE 5 — 50 MM (cm. puc. 3.27).

3.2.5 BrIpessbl.
3.2.5.1 Bce BbIpe3sl B OOpTOBO OOIIMBKE, HACTWIAX Mady0 M MOJOTHHUINAX NEpeOOPOK JOJIKHBI

MOJIKPEIUIATHCS, €CIM UX MUHMMAIBHBIM JTUHEHHBIA pa3Mep MPEBBIMACT (B 3aBUCHMOCTH OT TOTO, UTO
MEHBIIIE):

15 TonmMH 1U1sl ONHOCIOWHBIX KOHCTPYKUUH, uin 150 mm;

S TONIIMH NI TPEXCIOMHBIX KOHCTPYKIUN, Wiau 250 mMM.
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Puc. 3.26 V3en okoHUaHUsI CTOWKH MEepeOOpPKH Ha «yc»:
1 — nuumeBas oOIIMBKa (HACTWII naiyObl); 2 — monoTHuLIe nepedopku; 3 — OGanka [1-o6pasnoro npoduis
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Puc. 3.27 Iloakpennenue BeIpe3oB B Oankax Hadopa [1-o6pasHoro mpodus:
1 — obmmBKa (HacTui1 naimyObl, margopmsl); 2 — Oanka; 3 — HakIaIKa;
4 — odopMmuTenb BbIpe3a; 5 — BOJOMPOTOK (LIMHUrar)
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3.2.5.2 TlopkpermieHuEe BBIPE30B B OAHOCIOMHBIX KOHCTPYKLUSX MHPOU3BOAUTCS MYTEM MECTHOIO

YBEJIMYEHHS TOJIIMHBI OOMMBKY (HACTHIIA MaTyOBl, MOJOTHHIA) BOKPYT BEIpe3a Ha IUIOMIAAN, Pa3Mephl
KOTOpOW OTIpeNeNsIIOTCS B COOTBETCTBUH ¢ puc. 3.28, a u 3.29.
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Puc. 3.28 IloxkpernneHue Kpymioro Belpe3a B OAHOCIOHHOM (a) U TpexcnoiHoH (6) KOHCTPYKIMAX
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Puc. 3.29 Iloaxpeniexnue npsMOYroJbHOTO BbIpe3a B OJHOCIOWHON KOHCTPYKLUU:
1 — wHactun nay6sl (aropmel); 2 — YTONIICHHUE

VYBenuyeHne TOJIIMHBI JIOTYCKAeTCs BBHINMOJNHATH B BHUJAE HAKIQJOK, €CIH JJS W3TOTOBJICHHUS
KOHCTPYKIIMU HCIIONIb3YeTCS METON HMH(Y3UU WM MECTO BBIpe3a 3apaHee HE OIPEISICHO U €ro
MUHUMAIIbHBIA pa3mep He mpeBbimaer 30 TONIIMH OOIMMBKH (HACTWIA ManmyObl, IMOJIOTHHINA). B
MPOTUBHOM CITydae yBEJIMYCHHE TOJIIMHBI HEOOXOIMMO BHINONHATH 3apaHee, MyTeM 3adOpMOBKH
JTOTIOJTHUTENILHBIX CJIOEB TKAHU MEXIY OCHOBHBIMH CJIOSIMHU.

3.2.5.3 IlonkperuieHue BBIPE30B B OOIIMBKE, HACTUJIE MATyObl M MOJOTHHILE TIepeOOPKH TPEXCIOMHOM
KOHCTPYKIIUU PEKOMEHIYETCS BBIMOJIHSATS:

MECTHOE YBEIMUYCHHE TOJIIUHBI HECYIIUX CJIOEB Ha 33aJaHHOH IJIONIad BOKPYT BBIPE3a;

3aMeHa 10 KOHTYDPY BbIpe3a Ha IMpHHE He MeHee 3/, rae i — 1/2 TONIUHBI CPeTHEeTO CIIos, OT Kpast
BBIpE3a MEHOIIacTa B JaHHOM CJIO€ Ha MEeHOIIacT OoJbIel mioTHocTH (cM. puc. 3.28, 6 u 3.30).

VYBeauueHUE TOJNIIMHBI HECYIIUX CJIOEB BBINOJIHACTCS B BHJIE HAKIAJIOK MyTeM Ha(pOPMOBKHU
JTOTIOJTHUTENFHBIX CJIOEB TKAHHU C OJHOBPEMEHHOH 3a(hOpMOBKOH TOpIla KOHCTPYKIIMH 110 KOHTYPY BEIpe3a.

BBeneHHbli B cpeiHuii €101 10 KOHTYPY BbIpE3a MEHOIUIACT JOKEH UMETh IUIOTHOCTh Ha 30 — 40 Kr/M°
BBIIIE MUIOTHOCTH IEHOIIIACTA BCETO CPEIHEro CIOSl B KOHCTPYKIWH, HO He Gomee 200 kr/m. ITpu sTOM,
€CJIM CPEHMIA CJIOI BBITIONHEH M3 JIETKOBECHOTO MaTa, apMHUPOBAaHHOTO TKaHbIO (cM. puc. 3.1, g), To ero
YCHJICHHE 10 KOHTYPY BbIpe3a HE MPOU3BOJUTCS.
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Puc. 3.30 IloakpenieHnue NpsMOYTrojbHOIO BbIpE3a B TPEXCIOWHON KOHCTPYKIIUH:
1 — Hactui nanyos! (miarhpopmel); 2 — YTONIIECHHE HECYIIHUX CIIOEB; 3 — MEHOIUIACT HOBBIICHHON IUIOTHOCTH

3.2.5.4 Yronmenne KOHCTPYKITUU B PaiiOHE BBIPE3a BBIIIOIHACTCS C UCIIOJI30BAHUEM TEX K€ TKAHEH,
U3 KOTOPBIX M3rOTaBIMBACTCS camMa KOHCTPYKIIHS.

Kpyribie BbIpe3bl AOMYyCKACTCSA MOAKPEIUIATh POBHHTOBBIMH W OHWAKCHATbHBIMH TKAHAMH C
apmupoBanuem (0°/90°), (+45°/—45°) niam myTeM MX KOMOWHAITUH.

CTpykTypa apMHpPOBAaHUsS YTOJIICHHS BOKPYI MPSIMOYTOJBHOTO BhIpe3a JOJDKHA, MO0 BO3MOXKHOCTH,
MOBTOPATH CTPYKTYPY apMHUPOBaHMsI KOHCTPYKIIMH, IJI€ PACIIONOKEH 3TOT BBIPE3.

YMeHbIIIEHUE TOJIIMHBI HAKIAJAKKA YTOJIIEHHUS BBITIONHATH IJIABHO C mepekpoeM Ha 30 — 50 MM
KQKJOTO CJIOSI TKAHU MOCIEIYIOIINM CIOEM.
3.2.5.5 CpaBaurenpHO OONBIINE BHIpE3bl B MaiayOe, MIMpHWHA KOTOPHIX MpeBbimaeT 1/4 — 1/3 ee

HIMPHHBI, TOJDKHBI OBITh MOJKPEIUIEHBl KOMUHICAMH.

KoMuHrcpl MOTYT OBITH BBIITOJTHEHBI U3 TEX JKE€ MaTepUalloB, YTO U namyda, u umeThb [1-00pa3Hblil uin
I'-o0pazHoii mpo¢wmie momepedHoro cedeHus. OHM Takke MOTYT OBITh METaJUIMYECKUMH, Halpumep,
IITATHBIE KOMHMHICHI KPBIILIEK JIFOKOB.

Bripessr MOTyT HE UMETh KOMHHTCOB. B 3TOM citydae OHM AOIKHBI OBITH OTpaHUYEHBI KApIMHTCAMA U
OmMcaMy, KOTOpBIE cJelyeT pacloyiaraTh Ha KpaTdaiilieM pacCTOSHHM OT KPOMKH BBIp€3a, paBHOM
mvpuHe ¢raHna O6anok Habopa. B ciiyyac HEBO3MOXXHOCTH BBINOJHEHUS JaHHOTO TPEOOBaHMS, CIETyeT
BBECTHU JOIOIHHUTENBHBIE CBA3H, IPEIYCMOTPEB X OKOHUYAHHUE C y4eTOM mnonoxkeHui 3.2.4.17.

3.2.5.6 B wuCKIIOYHTENBHBIX CIy4asxX IOMyCKaeTcsl HalW4he JAByX M Ooyiee BBHIPE30B B Mmaiyoe,
pacToOKeHHBIX Ha PAacCTOSHWM MeHee 1,5 MUpWHBI HauMEHBIIETO BBIPE3a, W3MEPEHHOM MEXIy X
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KkpoMmKamu. [logxperuieHre Takux BBIPE30B CIIeNyeT MPOU3BOANUTH MYTEM YBEIMUYECHUS TOJILIMHBI HACTHIIA
10 BCEW IUTOLIaayu paioHa nmaiyOsl, I1ie PacloIoKeHa Takask IPYyIIa BBIPE3OB.

Ecmu mamyba mmeeT TpexXCIOWHYI0 KOHCTPYKIHMIO C TIEHOIUIACTOM B CPETHEM CIJI0€, TO ITOMHMO
YBEIUYEHHS TOJIIMHBI HECYIIHUX CJIOEB, MO KOHTYPY BBIPE30B B CPEIHHUI CIOW MODKEH OBITh BBEACH
MEHOIUIACT MOBBIMIEHHON TJIOTHOCTH B COOTBETCTBUU C MOJOXKEHUsAMHU 3.2.5.3.

3.2.5.7 Ecnu paccrosiHMEe Mexay BbIpe3aMu Oonbllie ykazaHHOTOo B 3.2.5.6, To pemieHne 00
YBEIMYCHUH TOJIIMHBI HACTWJIA WM HECYLUIMX CJIO€B IO BCEH IUIOMAAM paioHa maimyObl, rue
pacIoNoKeHb! BbIPE3bl, WM BOKPYT KaXIOTO BBIpPE3a JIMOO OTIAENBHBIX BBIPE3OB, OJDKHO MPUHUMATHCS
UCXOJIsl M3 KOHCTPYKTUBHBIX 0COOCHHOCTEH W mony4yuTh ofoOpenue Peructpa

3.2.5.8 B paiione mamyOHOrO CTpHHTepa BBIpE3bl HE NOMYCKAalOTCSA. B MCKIIOYHMTENBHBIX CITydasx
paspemiaeTcs B NMasyOHOM CTpUHIEpe Mpope3aTb KPYINble OTBEPCTHs IuaMeTpoM He Oosee 150 mm.
Kpomku BEIpe30B JOHKHBI OBITH MOAKPEIUICHBI B COOTBETCTBHH ¢ 3.2.5.2 m 3.2.5.3.

3.2.6 CoennHeHusl.

3.2.6.1 O61ue NOJI0KEHHUS.

.1 Hacrosmme TpeGOBaHMS PACHPOCTPAHAIOTCS Ha (OPMOBAHHBIC CTHIKOBBIC (I1A30BBIC) M YIJIOBBHIE
COCAMHEHMS CBSI3€ KOPIIyCHBIX KOHCTPYKLUI, KOTOpblE H3TOTOBJIEHBI C IPUMEHEHHEM aJre€3MOHHBIX
COCTaBOB M IOCIIOIHO Ha(pOPMOBAHHBIX COSAMHUTENFHBIX HAKIAJAOK U MPHU(POPMOBOYHBIX yTOJIHHHUKOB;

.2 COeTMHUTENFHBIE HAKIAAKK U MPHU(QOPMOBOYHBIE YTOJIBHUKH JOJKHBI U3TOTABIUBATHCS M3 TEX JKE
MaTepHalioB U TOH k€ CTPYKTYpbl apMHUPOBAHUS, YTO U COETUHIEMBIE CBSI3U;

.3 B CTBIKOBBIX W YIJIOBBIX COEAWHEHUSAX MEXKIY IOBEPXHOCTSMH KOHTAKTa COCAMHSEMBIX CBS3Cil
JOJKeH OBITh BBEIEH alIre3MOHHBI COCTaB, CBOWCTBA KOTOPOrO JOJKHBI OOECIEYMBATh 3aJaHHYIO
MPOYHOCTh COEIUHEHHS M BO3MOXKHOCTH €0 HCIOJB30BAHMS B TPOM3BOICTBEHHBIX YCIOBHSX CYHIOC-
TPOUTENBHOW BephU ¢ yueToM TpeOoBanuii 2.3.4;

.4 HahOpMOBKa COETMHUTEIIFHBIX HAKIAAO0K M MPHU()OPMOBOYHBIX YTOJIBHUKOB TOJKHA TPOU3BOIUTHCS
MeTOoAaMH HMH(Y3UHM WM KOHTAKTHOTO (OPMOBAHMA NpPHU COONIOACHHH TpPeOOBaHWH K KadueCcTBY
MOATOTOBKU COEAMHAEMBIX ITOBEPXHOCTEH M OTHOCHUTEIBHOMY COIEpP)KaHHIO CBS3YIOIIEro mpu Hadop-
MOBKE HAaKJIaJIOK M YTOJHFHUKOB B COOTBETCTBUH C TEXHOJOTHYECKHAM PEIrITaMEHTOM;

.5 BEIOpaHHBIE MapaMeTPHI Y3JI0B COCMMHEHUH ¢ yueToM TpeboBanuit 3.2.6.2 u 3.2.6.3, MOMKHBI OBITH
YTOYHEHBI Ha OCHOBAaHUH PE3YJBTAaTOB PAacu€TOB MPOYHOCTH.

3.2.6.2 CrpikoBble (POPMOBAHHbBIE COCAMHEHHUS.

.1 B CTHIKOBBIX (DOPMOBAHHBIX COCAMHEHUAX MaTepuall U CTPYKTypa apMHUPOBAHUS HAKIAJOK JOJDKHA
COOTBETCTBOBATh COENUHsIEMBbIM CBs3sM (cM. 3.2.6.1.2). Tlpu stom Tkanu ¢ apmupoBanuem (0°/90°)
JOTTyCKaeTcsl YKIaAbIBaTh HarpasieHueMm (0° BIONb CTBIKA, HO B 3TOM Cllydac pa3pbiBHAas Harpyska B
HanpasieHnd 90° momKHA OBITH HE HWXKE HArpy3kd B HampasieHuu 0°;

.2 [IpU TOJIIMHE OAHOCIIOWHBIX COENMHIEMBIX CBs3ed He Oonmee 10 MM JOMycKaeTrcs BBIIONHATDH
coeauHeHHne 0e3 pa3fesKu CTHIKYEeMbIX KPOMOK (cM. puc. 3.31).

SN A —
EHHHAX R ST 'o : __
I i S W

Puc. 3.31 KoHcTpykTHBHAs cXeMa CTBIKOBOTO (11a30BOT0) (POPMOBAHHOTO COEIMHEHUS OJHOCIOWHBIX CBA3EH
0e3 pa3aenKu KPOMOK:
1 — coenuHsieMble CBsA3M, 2 — CTBIK; 3 — HaKJIaJKH
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Jlns MaHHOTO THIA COCMHEHHS MapaMeTphl HAKIAIO0K BHIOMPAIOTCS UCXOAS U3 CICAYIONICTO:
b,, =180+ 15s, MMm;

b, = 3050, mm;

t,=0,55, MM — JUIS COCTUHWUTENFHBIX HAKJIAJ0K, MMEIOMINX MapaUIebHYI0 CTPYKTYPY apMHpO-
Banus (0°/90°);

t,=0,8s, MM — JUI1 COCAMHUTEIBHBIX HAKIAJOK, WMECIOIUX MapajiebHO — JUATOHAIBHYIO

crpykrypy apmupoBanus (0°/90°)(+45°/—45°).

.3 mpu ToMIUHE OMHOCIOWHBIX CBsizeld Ooiee 10 MM CTHIKOBBIE COCIWHCHHUS BBIIONHSIIOTCS CO
CTYIEHYATON Pa3JIEIKOM KPOMOK U CO CPE30M KPOMOK «Ha YC». DTH THIIBI COETMHEHUN MPUMEHSIOTCS IS
COEMHEHHUsI TPEXCIOWHBIX CBA3EH;

.4 CTBIKOBOE COCIMHEHHE CO CTYIEHYATOW Pa3[eskKoi KPOMOK BBIONHAETCS IyTEM IOCIIEI0BATEIBHOTO
yAAIEHHs CJIOEB apMUPYIOIIETO Marepraia B COSAMHIEMBIX CBA3SX B paiioHe cThIKa (cM. puc. 3.32).

Sbutt

T
o SRR T

e

Puc. 3.32 KoHCTpyKTHBHAsI CXeMa CTHIKOBOTO (11a30BOTr0) (JOPMOBAHHOTO COSIMHEHUS OJHOCIOWHBIX CBSI3ei
C JIByXCTOPOHHEN CTYyNEHYaTON pa3/ienKkoil KpOMOK:
1 — coeauHsieMbIe CBSI3U; 2 — CTHIK; 3 — HaKIJIaIKH

Br16op mapaMeTpoB COSAMHEHUS] OHOCIONHBIX CBS3€H MPOU3BOAMTCS UCXOMAS U3 CIEAYIOUIETO:
S pue=0,255 =2, MM;

My =58 pul/ty (€cTm m; NpoOHOE YUCIIO, TO OHO OKPYTIISIETCS] 0 HAUMEHBIIETO TIEJIOTO);
ny=(m—m)/2,

€CIIU 1| — LEJ0e YHCIIO0, TO My, =My,

eciu n; — APOOHOE YUCIO, TO My, =m;+ 1, a ny OKpyIIIIeTcs 10 HAUMEHBIIETO LIEOT0;
Sbutt = bLa Mpust = 2, MM;

ny,=(n; —6)/3 (ecmu n, — APOOHOE YHUCITIO, TO OHO OKPYIJISETCS O HAMMEHBIIIETO I1EJI0T0);
n=4+n,+k; b,,=2[(n+2)by+b,], mm;

b,=2b,=40, mm; ipu by=20=30, mm;

bk = bs;

In> O:S(S _Sbutt) + lover, MM;

e 7 — KOJMYECTBO CTyIEHEH pa3eiiku;

m — KOJIHUYECTBO CJIOEB TKAHH B ITAHEIH;

Mpu; — KOJMUYECTBO CJIIOCB TKaHU B CTBHIKE MAHETCH Sy,

8" pusr — TIEPBOHAUYANBHAS TONIIMHA CTHIKA;

Spusy — OKOHYATENIbHAs TOJIIIMHA CTHIKA;

M| — KOJMYIECTBO CIIOEB TKAHW B CTHIKE MAHENEH TONIIUHON S 5y

t, — TOJIIMHA OIHOTO CIIOSl TKAHU WIIU TaKeTa;

t,, — TOJILMHA HAKJIAIKU;

k — xoadunmenT paBHsiii 0, eciu n, — IEI0e YNCIO, U PaBHBINA 1, ecinu n, — APOOHOE YUCIIO;

CTyIeHbKH JOJKHBI MMETh CIEIYIOIIYIO BBICOTY f.:

mepBast ¢, ¥ MOCICIHSS CTYNCHD 7 — 1 CIIOi TKaHH;

BTOpasi CTYIIGHbKA > — 2 CIIOS TKAHH;

TPETBs £; ¥ TIOCIETYIOIIHE CTYTIeHbKH — 2 — 3 CIIOs TKAHH, TIPH 9TOM HEOOXOAMMO YIHTHIBATE CIIE/YIONIee:

€CJIU N SIBIIAETCS LIETbIM YUCIIOM, TO BCE CTYIIEHbKU, HAUMHAS C TPEThEU 0 MPEANOCIEAHEH, JODKHBI
HMMETh TONIIUHY, PABHYIO 3 CIIOSIM TKaHWU;
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€CITH 1, SABISIETCS IPOOHBIM YUCIIOM, TO B CITy4ae, €CJIM YMCIIO MOCIe 3alsTON paBHO 3, HEOOXOIUMO Clie-
nath (71, — 1) CTYIIEHBKY TONIIIMHOM, PaBHOU 3 CJI0SM TKaHH M 2 CTYTICHBKH TOJIIMHOM, paBHOH 2 CJI0S TKaHWU;

eCNIN 1, SBIIETCS APOOHBIM YHCIIOM, TO B CIydae, €CIM YHCIIO TTOCTIe 3aIsiTOi paBHO 6, HEOOXOIMMO
C/IeNaTh /i, CTYTICHBKH C TOJIIMHOM paBHOM 3 CIIOsIM TKaHU U | CTYIEHBKY C TOJIIMHOM PaBHOI! 2 cJ0s TKaHu;

TpeNoCeHss cTynenbka 1"~ ) — 2 cnost TKaHK.

OcranbHbie 0003HaYCHUS TIPUBEICHBI HA puc. 3.32.

KonmaecTBo BHENIHUX HAKIAAOK C TOIMIMUHAMH £, X {; TPUHAMAETCS PaBHBIM IBYM.

ITapamMeTpbl CTBIKOBOTO COCTMHEHIS TPEXCIOWHBIX CBS3CH OMPENEIIIOTCS UCXOMS M3 CIEIYIOIIETO:

8= Mputy, MM,

Shuit =287, MM;

ny=m" — My

e Sy — TONMIKMHA OJHOTO HECYLIETO CJIOSi TKAHU B CTBIKE;

m” — KOJIMYECTBO CJIOEB TKAaHU B HECYILEM CJIOC;

Mpy, — KOIUYECTBO CJIIOEB TKAHU B CTHIKE HECYIIHUX CIIOEB;

n,=(n; —6)/3 (ecmu ny, — MpPOOHOE YUCIIO, TO OHO OKPYIIISAETCS 10 HAUMEHBIIETO IENIOT0);

tm > 8imax, MM,

€ Ojmax (I = 1,2) — MakcuMajbHas TOJIIMHA OJHOTO U3 JByX HECYIIUX CJIOCB;

Spusz — TONIIUHA HECYIIIUX CIIOEB B CTHIKE.

OcTtanpHble MapaMeTphl HAKIAJOK, KOJIMYECTBO CTYHNEHEK M HUX BBICOTAa ONPEHCISIOTCA U3
MIPHUBEICHHBIX BHIIIE COOTHOMIEHUH I CTYNEHYATOTO COSIWHEHHS OTHOCIOWHBIX CBS3EH.

.5 KOHCTPYKTHBHAS CXeMa CTHIKOBOTO COEAMHEHUS C Pa3/IEIKON KPOMOK «HA YC» OIHOCIOWHBIX CBS3eH
nmpuBeneHa Ha puc. 3.33.

tover
s

Puc. 3.33 KoHCTpyKTHBHAs cXeéMa CTHIKOBOTO (11a30BOT0) (JOPMOBAaHHOTO COCTUHEHHS OAHOCIOWHBIX CBS3EH
C IByXCTOPOHHEW Pa3/eNKOi KPOMOK «Ha YC»:
| — coemuHsAEMBbIC CBS3H; 2 — CTBIK; 3 — HAKJIaJIKH

Br16op mapaMeTpoB CTHIKOBOTO COEIWHEHHS OTHOCIOWHBIX CBA3EH C pasfeNkod «Ha yc» IPOU3BO-
JUTCSL KCXOJSl U3 CIICYFOIIETO:

a<4%;

S pune=0,1255 =2, Mm;

n=((S —Spu)/(20by)) —2 (ecmu n — APOOHOE YHCIO0, TO OHO OKPYIIISIETCS 10 HAMMEHBIIETO IIeJI0T0);

b.=15-+-20, mm; b,,=2b,>30, MMm;

cos()/n(0,6(s — Spui) + 0,2t e lover) =ty = n1/M tycos o, MM (YToi o, Tpaj.),

e ¢, — TOJNIIWHA HAKIAJKH B PaiiOHE CTHIKA.

OcTanbHble TTapaMeTpPhl COeAWHEHHs ONMPENeNoTCs 1o (opMyinaM Ui CTYNEeHYaTOro COSAMHEHUS
OHOCIIOWHBIX CBsizel (cMm. 3.2.6.2.4).

ITapameTpbl CTBIKOBOIO COEAMHEHMSI TPEXCIOWHBIX CBSI3€H C PA3JIEKON «HA YC» OIPEIEISIFOTCS 10
dopmyiam s onpeziesicHNsl TapaMeTpPOB OJHOCIONHBIX CBA3CH, a TaKKe MO CIEAYIomUM (GopMynam:

o0 <2%; Spy=TONIIMHA 1 CIIOST TKAHH,

1= (O;max — Spur)/(-bg) — 2 (ecu n — APOOHOE YUCIIO, TO OHO OKPYIIISETCSI 10 HAMMEHBIIIETO [IEJI0T0);

(COS(O())/}’Z‘(I a2(6imax _Sbutt) + 052t()vern()ver) = t,n = (aimax —Sblm)/l'l'COS(O(), MM (yron a, rpa,zl.);
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.6 11 coenuHEHUs CBSA3EH KOPITYCHBIX KOHCTPYKLHMH MOIYyCKaeTcs MPUMEHATh HECHMMETPUYHBIE I10
TOJIIIMHE COEAMHEHMS Oe3 pa3’eNiKu U C Pa3leNIKod COeOUHSIEMbIX KPOMOK, HalpuMmep, s oOecriedeHHs
TIIJIKOCTH HAapYKHOHM TOBEPXHOCTH MayObl (I1ar¢opMbl) HA 3TOM MOBEPXHOCTH MPOW3BOAWTCSA DPa3/IENKa
KPOMOK «Ha YC», a Ha TIPOTHBOIIOJIOKHOM ITOBEPXHOCTH HaKJIaqKa (JOPMyeTCs Ha CTHIK 0€3 pa3esKi KPOMOK.

Br16op Hakmanok 6e3 pa3nesku 1 ¢ pa3AeiKkoi KpOMOK MPOU3BOAUTCS C y4eToM TpeboBaHuii 3.2.6.2.2,
3.2.6.24 1 3.2.6.2.5;

/7 IpUMEHEHue IPYIHX THUIIOB CTHIKOBBIX (IIA30BBIX) COECAMHEHHMH ONHOCIOHMHBIX M TPEXCIOMHBIX
CBsI3€il KOPITyCHBIX KOHCTPYKIMH JIOJDKHO OBITh OOOCHOBaHO HAa OCHOBAHWH PE3YJIBTATOB PAcueTOB U
MPOBEJICHUS] HCITBITAHNUH, a TaKXKe COIIacoBaHO ¢ Permctpom.

3.2.6.3 YrioBbie (h)OPMOBAHHBIC COCTUHCHUSI.

.1 B ymoBbIX ()OPMOBAHHBIX COCAMHEHUSIX, KOTOPBIC HE HCHBITHIBAIOT 3HAYMTEIILHOIO C/ABUra B ILIOC-
KOCTSIX apMHUPOBAHUS CBSI3CH, CTPYKTYpa apMUPOBAHUS TPH(OPMOBOUYHBIX YTOJHLHUKOB MODKHA OBITE (0°/90°)
¢ opueHranuei Harpasienus 0° BIONb coequHenus. [Ipu 3ToM pa3pbiBHAs Harpy3ka B HarpasieHuun 90°
JIOJDKHA OBITH HE HIDKE Pa3pbhIBHOW Harpy3Kd B HampasieHnH 0°.

B ciyuae, ecnu coequHseMble CBS3M HCIBITBIBAIOT Oosblive OeopManuy IpU CABHUIE, CTPYKTYpa
apMUPOBAHKS TPHU(POPMOBOTHBIX YTOJIBHHKOB JTO/DKHA OBITH MapayuIelIbHO-auaroHaubpHoi (0°/+45°/90°/ —45°),
JUTSL 4ero PeKOMEHIIyeTCsl MCIIONb30BaTh KOMOWHAIMI0 W3 JByX TkaHeid (0°/90°) m (+45°/—45°) TonumHon
Kaxas He 6omee 0,5 MM i1 0OeCTieueHns UX YKIIJIbIBAEMOCTH B YITIaX COCIUHEHUS,

.2 B YIIOBBIX COCAMHEHHSX MNpH (OPMOBAHMU TNPUPOPMOBOYHBIX YTOJIHHHUKOB JOJKHO OBITH
00ecrevyeHO yMEHBIICHHE WX TOJILMHBI OT KOPHS K OKOHYAHUIO KAaTeTOB 3a CUET HEPEKpPOsl KaKIbIM
HOCJIEMYIOMUM CIIOEM TKaHH MPEABIIYINETO CJIOS Ha BEIHYUHY Qgpg, KOTOPAs IPUHUMAETCS DPABHOM
Aangt = 10 — 15 MM (cm. puc. 3.34).

OcHOBHBIE TapameTpbl NPU(POPMOBOYHBIX YTOJNLHHKOB MNpPU COCIMHEHHH OJHOCIOWHBIX CBsI3eH
BBIOMPAIOTCS UCXOIS U3 CIIEIYIOLIEro:

tang1 = 0,85, Dapgi= 15t g MK by =100+ 55 (B 3aBUCMMOCTH OT TOTO, YTO GoJbIIE),

rae § — TOJIIMHA TOPU30HTAIBHON CBSI3H;

Rangl> 1,5tangl;

.3 10 MOBEPXHOCTH KOHTAaKTa BEPTUKAJIBHOW CBSI3M C TOPU3OHTAIBHOM, a TakkKe B YINIaX COEIUHEHUI
HAHOCHTCS /IT€3MOHHBIA COCTaB, C IIOMOIIBIO0 KOTOPOTO MPOU3BOIUTCS COSIMHEHHE CBsi3el 1 (hopMHUpOBaHUE
3aKpyIJIeHUH B yriax nepen HahopMoBKoi Mpr()OPMOBOYHBIX YTOIBHUKOB (CM. pHc. 3.34);

bzmgl
2
Ea s Aangl
'_QE aqngll Aangl

Puc. 3.34 KonctpykTHBHas cxeMa yIJIOBOTO ()OPMOBAHHOTO COEAWHEHUS:
1 — coenuHseMBbIe CBA3U; 2 — MPU(POPMOBOYHBIE YTOJIBHUKH; 3 — MOBEPXHOCTh KOHTAKTA
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.4 Ui HATPYXEHHOTO YTIIOBOTO COEIWMHEHHUsS TOPHU3OHTAIIbHAS OJHOCIONHHAS CBS3b BBHIMONHSAETCS C
YTOJIIIICHUEM TI0J] BEPTHKAILHOHN CBS3BIO, KOTOPass MOXKET OBITh KaK OXHOCIOWHOHN, TaK W TPEXCIOWHOM,
HampuMep, COCTUHEHUE OAHOCIOWHON OOIIMBKH KOPITyCa ¢ TPEXCIOWHOH mepedopkoii (cMm. puc. 3.35).
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Puc. 3.35 V3en coenunenns: nepeGOpKH TPEXCIOWHOI KOHCTPYKIMU C OJHOCIOHHOM OOIIMBKOHM KOpITyca C YCHIEHHEM O]
nepeOopKoi:
1 — obmmBka; 2 — nepebopka; 3 — HpuGOPMOBOYHBIE YTOJIBHUKH; 4 — YTOINIICHUE;
5 — TNCHOILIACT MOBBIINICHHON IUIOTHOCTH, 6, 7 — aJre3MOHHBIH COCTaB

YTonenne OOMUBKYA MPOU3BOAMUTCS IMyTEM BBEIEHUS IOMOJHHUTEIBHBIX CIOEB TKaHU (POBUHTOBOM
nid OmakcuanbHON C apmupoBanueM (0°/90°) Mekay OCHOBHBIMH CIOSMH C YKJIAIKOH BIOJb
BEPTUKAJIHHOHN CBS3M (ITOTIEPEK KOpITyca). Y TONIIEHNE BBIOIHIETCS ¢ YMEHBIIEHHEM TOJIMHBI K KpasM,
MepeKphIBasg KaXIbIM CI0EM TKaHU HpeAbIAyIIni cioif ¢ marom 20 — 25 mm.

Pa3meps! yTommeHus: OnpeaensoTcss UCX0Asd U3 CIEAYIOIIEro:

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

BinZ2(bpn+ 6tm) + Shutks bin=bangi+5 MM.;

bangl = 16tungl, tangl = 0,6517:

rne s, = maX(Sshell, Sbulk)a Rangl = 2tangl;

.5 B ciayuae ecnu 00e cBS3H, HaNIpUMep, epedopka U OOMIMBKA, UMEIOT TPEXCIOMHYIO KOHCTPYKIHIO U
SIBIISIFOTCS] HANPSDKEHHBIME, TO WX YIJIOBOE COSAMHEHHE JOJDKHO BBIMTOIHATHCS C MPUMEHEHUEM OTIOPHBIX
AJIEMEHTOB TPEYTroJIbHOW (OpMBI M3 TMeHoIIacTa IUOTHOCThIO 150200 KI/M>, KOTOpBIC yCTaHaBIU-
BAaIOTCS Ha OOIMIMBKY ¢ 00EMX CTOPOH MOIEPEYHOM MepedOpKH C MOMOIIBI0 aATE3NOHHOTO COCTaBa. JTOT
COCTaB MPHMEHSAETCS B COSAMHEHUH NepeOOpKH ¢ OOIIMBKOM MO coeanHAeMOoU moBepxHocTH. [Ipu sTom
TOpel] BePTHKAILHOU CBsi3u (mepeOopku) oO0GopMoBbIBacTcst 2 — 3 CIOSMH POBHHIOBOM TKaHU C
MIEPEXO/IOM Ha Hapy)KHBIC MMOBEPXHOCTH HAa BBICOTY, PABHYIO HE MCHEE BEIMYUHBI €€ TONIIUHBI.

B paifone ux coerHEHUS TIEHOIIACT B CPEIHUX CIIOSX MepeOOPKH M OOIIMBKH JJOJKEH ObITh 3aMEHEH
Ha TICHOILTACT TOBBIMEHHOH Ha 3040 Kkr/M> mioTHOCTH (HO He Bbime 200 Kr/M°) B BHAC 3aKIaIHBIX
3JIEMEHTOB OTPEACIEHHBIX pa3MepoB (cM. puc. 3.36).

OCHOBHBIE TTapaMEeTPhl 3TUX BApPUAHTOB COCIMHEHUS BBIOMPAIOTCS MCXOS U3 CIEAYIOMIETO:

= 0,6(Sshenr 545 Lingr= 1,254 Linet =2(1, 1+ Sgpen) + 54

tangl = 1,2max(3%, &<,

bangl = 16tang1 tc= 2Ssh€ll; Rangl = Ztangl; B = 450;

.6 yrinoBoe coeuHEHHE OOpTa C BEpXHEH ManyOoid, SBISIFOIIMXCS OXHOCIOWHBIMH KOHCTPYKIHSIMHU,
JIOITYCKAETCS COSAMHATH C IPUMEHEHHEM MPUPOPMOBOYHBIX YTOJIBHUKOB TIPU YCIOBUH, YTO HAHOOIBIIIAs
TonmuHa OopTa He OyneT mpeBbmarh 14 MM.
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Puc. 3.36 V3en coenuHeHus! OOLIMBKY KOpIyca U IEePeOOPKH TPEXCIIONHOW KOHCTPYKIINH:
1 — obmuBka; 2 — nepedopka; 3 — npuhOpMOBOYHBIC YTOILHUKH, 4 — OMOPHBIC dJICMCHTHI,
5 — 3aKaJHbBIC DJIEMEHTHI; 6 — aATre3UOHHEINA COCTaB

B sToM ciyuae pasmep KareTa by, NPUPOPMOBOYHBIX YrOJILHUKOB, UX TOIIIMHA B KOPHE l4ug U
BHYTPEHHUI panuyc R, nepexona oT 6opTa K naaybe ompeieistoTcs U3 CIEAyIOIUX COOTHOIECHHIA:

bangl =100+ SSSa tangl = 0,8S57 Rangl = 2Ssa

rme S; — TommuHa Oopra (IHUpCTpeka) B MECTEe COCTUHEHUS ¢ BEpXHEH MaiyOoit;

.7 B ciydae €ClIM OIHOCJIOWHBIE OOpPT W Tany0a HWMEIOT CpPaBHUTEIHHO OOJBIINE TONIIUHEI
(6omee 15 — 20 mMM), TO UX YITIOBOE COSIMHEHHE ITOJDKHO OBITh BBIOJIHEHO C YTOHEHHEM OOIIMBKU
Oopra 1 HacTHia NanyObl B MECTE€ MX COCIMHEHHS M C YCTaHOBKOW OMOPHOTO 3JIEMEHTa TPEYroJbHOM
(OPMBI B3 TIEHOIIACTA MOBBIIEHHON MIOTHOCTH 150 — 200 kr/™M° (cM. puc. 3.37).

OCHOBHBIE TTapaMeTPhI 3TOTO COCAMHEHUS TPUHUMAIOTCS CIEAYIOLIIMH:

c= zmaX(Ss; Sd)a

ha=0,584 hy=0,5S;

Ling1 = 0,68, bangi= 2014013

angl> 0 4S ba?tgl? 16t(;:lzgl+C;

Zd bangl_sda ls bgrlzgl_SY-

.8 B cirydae ecnm HacTHIT BepXHel nmaryObl 1 00mKBKa 00pTa UMEIOT TPEXCIONHYI0 KOHCTPYKIIHIO, TO
UX COEIMHEHUE JOIYCKACTCS BBIMOJHATH B CIECIYIONIMX BapUaHTaX KOHCTPYKTUBHOTO O(OpMIICHHUS:

Bapuant A. Hactun nanyObl cCOeIMHSIETCS C OOMIMBKOM OOpTa ¢ MOMOIIBIO aJAre3MOHHOTO COCTaBa U
npu(OPMOBOYHBIX YTOJBHUKOB C NPUMEHEHHEM OIOPHOTO 3JIEMEHTa M3 IICHOIUIACTA IOBBINICHHON
miotHocTH 150 — 200 kr/M>. B paifoHe COeAMHEHHUs TOPEL HACTIIIA BEPXHEil nayosl 00(pOopMOBEIBaETCS
2 — 3 crnosiMu POBHHIOBOM TKaHHU ¢ apmupoBaHuem (0°/90°) (cm. puc. 3.38).

OCHOBHBIE ITapaMeTpPbl 3TOT0 COECAMHEHUS OINPEENAIOTCS U3 CIEAYIOIHUX COOTHOIICHUI:

c>1,2max(sy, 54); Langi= 2max (39, §%); bout; > 18t401> 3,55,

angl_1 283 é’:lgIZ 15tangl+ c= 2ss, B_ 450; ld: bangl+Ss + 84 ls = bciﬁgl+ss~

Bapuant b. TpexcnoitHslii HacTHI maxyObl M OOIIMBKAa OOpTa IIABHO NEPEXOIAT B OIHOCIIOHHBIE
Y4acTKH IyTeM CBeAeHHMS Hecymux cioeB. C MOMOINBIO aJIre3MOHHOIO COCTaBa YCTaHaBIMBAETCS
OTIOPHBIi MEMEHT TPEYrOIbHONH HOPMBI U3 TIEHOIIIACTA IOTHOCTHIO 150 — 200 Kr/M° 1 mpon3BOAUTCS
YKJIaJlIka BHYTPEHHETO M BHEIIHETO MPU(OPMOBOYHBIX YTOJIBHUKOB (CM. puc. 3.39).
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Puc. 3.37 VY3en coenuHeHHus OAHOCIOHHBIX KOHCTPYKIUI OOpTa W BepXHeW manyObl IepeMEHHOM TONIINHBI
C YCTaHOBKOIl OMOPHOTO 3JEeMEHTa:
1 — GopT; 2 — OMOPHBIH dIeMEHT; 3 — 00(pOPMOBKa OMOPHOTO 3JEMEHTa; 4 — aAre3UOHHbBIH COCTaB;
5 — HacTun BepxHel nanyObl; 6 — BHYTPEHHHH NMPU(OPMOBOYHBIA YTOIBHUK: 7 — HAPYXKHBIH IMPU(GOPMOBOYHEIH YTOJIBHUK
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10 T x
. Wg 6 )
= 54 0200.90-9.9. XX
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Puc. 3.38 VY3en coenunenus HacTuiIa BepXxHel mamyObl n oOmMBKK OOpTa TpexcioiHoi koHcTpykimu (BapuaHnt A):
1 — obmmBKa O60pTa; 2 — YCHIICHHE U3 MCHOIIACTA TIOBBIIICHHON TUIOTHOCTH; 3 — OMOPHBIH 3JIeMeHT; 4 — 00(pOpPMOBKa;
5 — HacTWJI nanyObl, 6 — YCWJICHHE M3 MCHOIJIACTA MOBBIIICHHON MIOTHOCTH; 7 — 00(GOpMOBKa; § — a/JIr€3MOHHBINA COCTaB;
9 — BHYTpPEHHHH NPUPOPMOBOYHBIH YTONBHUK; /() — HapyKHBIH NPUGOPMOBOUHBIA YTOIEHUK
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Puc. 3.39 V3en coenunHeHus HacTHiIa BepXHEH mamyObl 1 OOLMIMBKY OOpTa TpeXciaoiiHO#M koHCTpyKuuu (Bapuant b):
] — obumBka 6opTa; 2 — HACTWI ManyObl; 3 — aAre3nOHHBIH cocTa; 4 — 00(OPMOBKA; 5 — OIMOPHBIIl DJIEMEHT;
6 — BHYTPEHHUH NPHUGOPMOBOYHBIH YTOJNBHUK; 7/ — HAapY>KHBIH MPU(GOPMOBOYHBIH YTOIBHHUK

OCHOBHEBIE TTapaMeTPBI 3TOT0 COCIMHEHUST PEKOMEHAYETCS BRIOMPATh UCXOMAS U3 CICAYIOUIETO:

£, =2max(87, 8°); b =206 1, ~1.2max(8%,3°); bing > 18tin

B o0ownx BapmaHTax, eciii maxyoa U 00pPT UMEIOT ManyOHBIH CTPUHTEP U MIUPCTPEK COOTBETCTBEHHO,
TO B YKa3aHHBIX BBIIIC 3aBHCHMOCTSIX BEIHYHMHBI 0%, 8° NPHHUMAIOTCS PAaBHBIMH TOJNIIMHAM HECYIIHX
CIIOEB ATHX CBS3CH;

.9 coenuHenmne BHyTpeHHUX nanyo (miardopM) ¢ OOIIMBKOW OOPTa BBHIMOIHIECTCS TaKKe C MTOMOIIBIO
pu(OPMOBOYHBIX YTOIEHUKOB 1 OMTOPHOTO 3JIEMEHTA TPEYTOJIbHOM (DOPMBI, KOTOPBIH H3TOTABIMBAETCS U3
IICHOILIACTA TOBBIMICHHOM TIOTHOCTH 150 — 200 Kr/™m°.

[Ipumepsl y370B cOeOUHEHUs] BHYTpEHHEW mnamyObl (TUIaTgopMbl) OJHOCIOWHOW KOHCTPYKIHH C
0oOIMBKOM OOpTa OIHOCIOMHOM M TPEXCIONHON KOHCTPYKIMM MpHUBeAeHH! Ha puc. 3.40 u 3.41.

OCHOBHBIE MapaMeTPhl 3TU y3J0B COSAUHEHUN OMPEAENIAIOTCS UCXOAS U3 CIEAYIOIIEro:

c=1,2max(sy, $4); tangi= 0,485 WIH 14,4, > 2d (1151 TPEXCIONHON OOLIMBKH);

bangl =1 Stungl+ cz= 2Ss-

AHaNIOrnyHbpIM 00pa3oM OQOPMIISETCS y3el COCOUHCHHUsS, €CIU BHYTpeHHss manyOa (ruiardopma)
HMMEET TPEXCIONHYI0 KOHCTPYKIIUIO.

3.2.7 ®yHpaMeHTHlI.

3.2.7.1 dynpaMeHTH 0] MEXaHU3MBI, 000PYIOBaHHE U pa3IMYHbIE YCTPOHCTBA, YCTaHABIMBAEMEIE B
KOpIyCe, MOTYT OBITH BBIITOJTHEHBI B CIEIYIOIINX BapHaHTaX KOHCTPYKTHBHOTO O(OpPMIIEHUS:

.1 KOMIIO3UTHBI — C HMCMOJB30BAHUEM MATEPUAIOB, KOTOpBIE MPUMEHSIOTCS JUIsI M3TOTOBICHUS
KOpITyCa;
.2 METaJIMYECKUH — »3JIeMEeHThl (YHAAMEHTa, HM3TOTOBJICHHBIE U3 MeETallla, COCIUHSIOTCS C

KOMITO3UTHBIMH 3JIEMEHTAMH U CBSI3IMH KOHCTPYKIIMH C ITOMOIIBIO KPEMEKHBIX 3JICMEHTOB.
3.2.7.2 KoHctpykius (QyHIAMEHTOB ONpEACISICTCS B 3HAYMTEIBHON CTEICHH XapaKTePUCTUKAMHU
00opynoBaHMsI, MEXaHU3MOB U YCTPOMCTB (MacCcoOM, IKCIUTyaTalliOHHBIMH HArpy3KaMH, BUOPAIIMOHHBIMU
HArpy3KamH ¥ T.n.), KOTOpbIe Ha HUX YCTaHABIMBAIOTCA. [Ipu 3TOM HE0OXOJMMO YUUTHIBAThH CIIEIYIOIIEE:
npu ipoexTupoBanuk pyHnaamenToB u3 [TKM cBs3u JOIDKHBI UMETh HIENBHYIO KOHCTPYKIIHIO, @ KOJIYECTBO
MPU(OPMOBOYHBIX YTOJBHUKOB U JIPYTUX COSIMHHTEIBHBIX JIEMEHTOB JOJDKHO OBITh MUHUMAJIbHBIM;
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Puc. 3.40 V3en coenuHeHns: BHyTpeHHeH nmamyOs! (I1aTGopMbl) ¢ OOMMBKONW OOpTa OXHOCIONHOW KOHCTPYKIIMU:
1 — nactun BHyTpeHHeH nanyOs! (matdopmer); 2 — oOmuBka 6opra; 3 — OIOPHEIH y1eMeHT; 4 — 00(opMOBKa;
5 — aAre3WOoHHBI COCTaB; 6 — HIKHUN MPU()OPMOBOYHBIN YTOJIBHUK; 7 — BEPXHHN MPH(POPMOBOYHEINA YTOIHHUK

B (ymmamentax u3 I[IKM mom TsoKelble MEXaHU3MBI M OOOpPYIOBaHHME B MeECTaxX IMPOXOAa depe3
Marepuas OONTOB Uil MX KPEIJICHUS TOJDKHBI OBITh YCTaHOBJICHBI METAITMUECKUE BTYIKH;

B Cllyyae BO3HMKHOBEHHUS! KOHTAKTHBIX YCHJIHH OT 00OPYIOBaHUS M MEXaHHW3MOB, JACHCTBHE KOTOPBIE
MoxeT npuBectd K cmaruio [IKM, B mecre koHTakTa cBszell (yHIaMEHTa ¢ MX OIOPaMH HEOOXOIMMO
YCTaHOBUTHh METAJUIMUECKUE HAKIAIKHY;

NPy MPOEKTHUPOBAHUHM METAIMYECKOro (yHIAMEHTa HEOOXOIUMO YUYHUTHIBATH KOHCTPYKLHIO €ro
KPEIJICHUS K CBSI35IM KOpITyca, YTO MOTpeOyeT YCTAHOBKH «OTBETHBIX» METAJUIMUECKUX NeTajel U, MpH
HEOOXOOMMOCTH, YCUJICHUS 3THX CBSI3eil.

3.2.7.3 ®yrmamMedTsl TOA TaBHBIE ABUTATENH M JIPYToe TsDKENOe O0OpYIOBaHWE JOIDKHBI OBITH
coenuHeHbl ¢ OamkaMu Habopa, HampuMep, THUIIEBBIMH CTPHUHTEpaMU U CTOWKaMHU Mepedopok, JTu6o
Oasiku HaOOpa JIOJIKHBI ObITh UCIIOJIB30BaHbI N0 (DYHIAMEHTHI.
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Puc. 3.41 VY3en coeauHenus BHyTpeHHeH namyObl (m1aTopMbl) OAHOCIOWHOH KOHCTPYKIMU
¢ o0uIMBKOH OOpPTa TPEXCIOMHON KOHCTPYKIMU:
1 — obmmBKa 6opra; 2 — HACTWII BHYTpeHHEH nanyObl (tuardopmsl); 3, 4 — aJre3HOHHBIA COCTaB;
5 — ONOpHBIi 3JIEMEHT; 6 — YCHJICHHE M3 NIEHOIIACTa TIOBBIICHHON IUIOTHOCTH; 7 — 00(hOpMOBKa;
8 — BepxHHU# MPUGOPMOBOYHBIN YTOJIBHUK; 9 — HIKHUI TPU(POPMOBOYHBII yTOIEHUK

B cnywae ecnin umerommecs Oankd HaOoOpa HEBO3MOXHO HCIIOJIB30BaTh, TO JOJDKHBI OBITH
YCTaHOBJIEHBI JONONHUTEIbHBIE OaJKH, KOTOPHIE JOJKHBI OBITH COCTUHEHBI C OCHOBHBIMH OallkaMH U
WX OKOHYAHHE BBITIOJIHEHO ¢ y4eToM TpeOoBanunit 3.2.4.17.

3.2.7.4 CoenuHeHne MPOAONBHBIX OalloK (yHIaMEHTa C OCHOBHBIME Oaykamu Habopa (CTpuHTepaMmn)
JIOJDKHO OBITh BBITIOJIHEHO C OMOIIBIO OpaKeT M KHHII, KOTOPbIE TOJDKHBI OBITH YCTaHOBJICHBI HA KaXKIOM
HINAHTOYTe.

3.2.7.5 banku QyHmameHTa Ui KPEIUICHHS OIOPHBIX 3JIEMEHTOB IBUratreieii W oO0OpyIOBaHHMS
PEKOMEH/IYeTCsl BHITIONHATH B BUAe T-00pasHoro mpodwis (cm. 3.1.8).

B aTom ciyuae coeanHeHne OaJKy C ONOPHBIMH 3JIEMEHTAaMH JOJDKHO NPOU3BOIAUTHCS C IOMOIIBIO
0O0NTOB, KOTOPBIC OCYIISCTBISIOT KPEIUICHHUE STUX JJIEMEHTOB K CBOOOJIHOMY TMOSCKY Oalku C
UCIIONIb30BAHUEM «OTBETHBIX» METaJUIMUECKuX Jnetaieil ['-oOpasnoit Qopmbl, winm 3adOpMOBaHHBIX
METaJTMYECKUX BTYIOK (cM. puc. 3.42).

3.2.7.6 Ecim OGamku ¢yHnamenta umeroT [l-o0passbrii mpodwuiab, TO B «CepAEYHHK» BBOIUTCS
TIEHOMIACT MOBBIMICHHO#H rToTHOCTH (180 — 250 Kr/M>) M IOMOTHHTENBHAS CBSI3b B BHJC BEPTHKATLHOM
CTCHKH, KOTOpasi U3rOTaBIMBAETCs M3 TOTO Marepuana, 4yto u oo¢opmoBka Oankw.

CoenuHeHHE OMOPHBIX 3JIEMEHTOB C OanKoHW MPOM3BOAUTCS C NPUMEHEHHEM METaNInYeCKHX
KPENEeXXHBIX 3JIEMEHTOB M Jerajeid. Bapuantel koHCTpykuuu ¢yHznamenta c Oankoit I[I-oOpasHoro
npodwist moka3zaHel Ha puc. 3.43 — 3.45.
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Puc. 3.42 VY3en coequHEeHUs ONOPHOTO dJIeMeHTa aBHrareis (000pynoBaHuUs)
¢ ¢ynmamentHoit 6ankoit T-o6pazHoro npodmis ¢ 3ag)OpMOBaHHEIMH BTYJIKAMU:
1 — obmmuBKa; 2 — npuOpPMOBOYHBIE YTOIBHUKH; 3 — Oanka QyHIaMeHTa;
4 — 3adopmoBaHHas BTyNIKa; 5 — 3a()OpMOBKA; 6 — OMOPHBIN JIEMEHT; 7 — OOJIT
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Puc. 3.43 Y3en coeauHeHUs ONOPHOTO 3JIE€MEHTa ABHUrareis (000pyIoBaHuUs)
¢ 6ankoii pynmamenta [1-o6pasHoro mpoduis ¢ UCTOIB30BaHHEM OOJITOB:
1 — ob6muBka; 2 — 06¢popmoBka npodmiis; 3 — «CepACUHUK»; 4 — MEHOIUTACT MOBBINICHHOHN IIOTHOCTH;
5 — JOTNOJNHUTENBHAS CTCHKA; 6 — OTOPHBIN JJIEMEHT ; 7 — aJre3HOHHBIN cocTaB; § — 0oniT; 9 — BTY/NKa
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Puc. 3.44 V3en coemuHeHNs ONMOPHOTO dJIeMeHTa ABUrarelst (obopynoBanus) ¢ Oankoil ¢pyngamenta I1-o6pasHoro mpodus
C UCIOJIb30BAaHUEM IIMUICK U 3aKJIAJHOTO METAIUIMYECKOrO HIEMEHTA:
1 — ob6mmBka; 2 — 06¢opMoBKa NPoUILsT; 3 — «CEepACUHHK»; 4 — MOMOIHHUTEIbHAS CTeHKA; 5 — OIMOPHBIN IEMEHT;
6 — aAre3WOHHBINA COCTaB; / — METANIMYECKUI 3aKIaqHOM JJIEMEHT; 8 — IIMUILKH
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Puc. 3.45 V3en coequHeHUs] ONOPHOTO 3JI€MEHTa JBHUrateis (obopynoBanus) ¢ gyHnnameHTHO# Gankoii [1-o6pa3Horo npodus
¢ ucnosb3oBanueM [1-00pa3HOro syeMeHTa ¢ MoJKoil, BeinoHeHHOro u3 [IKM, G0JTOB U raek-3aKienoK:
1 — ob6mmBKa; 2 — 06¢popMoBka podmis; 3 — «CepACIHUK»; 4 — TEHOIUTACT NOBBINICHHOH IUIOTHOCTH;
5 — JONONHUTENbHAS CTeHKa; 6 — [1-00pa3HbIil SIIEMEHT C MOJNKOI; 7 — OMOPHBIH dJIEMEHT; § — aJre3HOHHBIA COCTaB;
9 — oonrsl; 10 — raiKu-3aKICIKA
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3.2.7.7 [y kpernuieHus IIaBHBIX IBUTATENEH, 000PYIOBaHUS U Pa3IMYHBIX MEXaHU3MOB K KOPITYCHBIM
KOHCTPYKIHMSAM JIOIyCKaeTCsl MPUMEHEHNEe APYTHX BapHaHTOB KOHCTPYKTHBHOTO O(OPMIIEHHS, KOTOPHIE
JOJDKHBI OBITh TEXHUYECCKH 00OOCHOBAHEI M COTIIACOBaHKI ¢ Peructpom.

3.2.8 llnucrepHbI.

3.2.8.1 B xopnycax u3 [IKM pexoMeHayeTcs, yCTaHABIUBATHCA BKJIAJAHBIC IIUCTEPHBI, KOTOPHIE MOTYT
ObITh BBITIONMHEHBI 13 [IKM M amoMUHUEBBIX CILIABOB.

3.2.8.2 [Ipu HemOCTaTOUYHOM BMECTHUMOCTH KOpITyCa JIOMYyCKAETCsl YyCTAHOBKAa BCTPOEHHBIX IUCTEPH U3
I[TKM, cTE€HKH KOTOPBIX MOTYT UMETh OJTHOCIONHYIO WMJIH TPEXCIONMHYI0 KOHCTPYKIHIO, MOJKPEIJIEHHYO
HabOpOM, ecTi HEOOXOIMO.

KoncTpykius, MaTepua U CTPyKTypa apMUPOBAHHS OOIIMBKY IUCTEPHBI ONPEICISAETCS B COOTBETCT-
BUU C €€ Ha3HaYCHHEM M YCIIOBHUSIMH SKCILTyaTaIl|H.

3.2.8.3 B kadectBe Marepmasia OOIIMBKH M OaloK Habopa BCTPOCHHBIX ITMCTEPH IOITYCKAeTCs
MIPUMEHATh CTEKJIOIUIACTHK Ha OCHOBE POBHMHIOBOM MJIM OMaKCHaabHOW TKaHu ¢ apmupoBanuem (0°/90°).
B ciywae TpexcioifHONW OOIIMBKHM B KaueCTBE 3alOJHUTENS CPEJHEro CIOS JIOMYyCKAeTCsl MPUMEHSTh
nenomiact I1BX wum IIITY, 1100 nerkoBecHbINH Mar.

3.2.8.4 TommuHa OOIIMBKY ITUCTEPH OINpeAeNsaeTcs 1Mo rpadukaM, IpUBEIeHHBIM Ha puc. 3.5 u 3.9, a
pasMepsl 6aok Habopa — coracHo 3.2.4.13.

3.2.8.5 HaGop 1ucTepH 0MKEH ObITh U3TOTOBJIEH COBMECTHO ¢ OOIIMBKOW 33 OJIUH TEXHOJOTHUYSCKUH
MPOIECC U, IO BO3MOXKHOCTH, JOJDKEH OBITH YCTAHOBIICH C HApPYKHOW CTOPOHBI IUCTEPH BO M30ekKaHUE
€ro OTphIBa OT OOIIMBKH.

banku Habopa Kopityca He JOJKHBL, IO BO3MOKHOCTH, TIepeceKaTh OOIIMBKY IHUCTEPHBI.

3.2.8.6 BHyTpeHHSS TOBEPXHOCTh OOIIMBKM ITMCTEPH JODKHA WUMETh 2 — 3 CIIOS TKaHH C
MOBBIIICHHBIM COMIEPYKAHMEM CBSA3YIOMIETO M IOKPBITA TEPMETHUKOM I MPEIOTBPALICHUS MPOTEUCK
JKUJIKOCTH, XPAHSILIEHCA B LUCTEPHE.

3.2.8.7 KoHCTpyKIMs TOPJIOBUH M KPBIIIEK K HAM JIOJDKHA 00ECIIeYHBaTh BOIOHETIPOHUIIAEMOCTh U
MPOYHOCTH IUCTEPH B TEUCHHE BCETO CPOKa AKCIIyaTalluu cymHa (cM. puc. 3.46 — 3.48).

JlaHHBIM TPEOOBAHMSM JTOJDKHBI OTBEUATh Y3JIBI IIPOXO0/Ia apMaTyphl depe3 CTEHKH MUCTEpH (cM. puc. 3.49)

LN LY W W W W W W, W
o

¥ i
SR

Puc. 3.46 Y3en ropiaoBHHBI C KPBIILIKOH, BBITOJHEHHOHN 3aM0UIMLIO ¢ OOUIMBKON LIUCTEPHBI:
1 — mpoknanxa; 2 — Kpbllika; 3 — 3aKkiajHas mwiaHka; 4 — o0gopmoBka; 5 — oONIMBKa IUCTEPHBI; 6 — BHUHT; / — miaiiba

Ipoknaoka

Puc. 3.47 Y3en ropiaoBUHBI, BBIOJIHEHHOW C OTOOPTOBKOM OOIMIMBKU LHUCTEPHBI
a>3d, c=3d, tne d — nnametp 6oxnra; b=30 — 40 mm)
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Puc. 3.48 ¥Y3en ropnoBHHBI ¢ YCTaHOBICHHOM METAJUIMYECKON KPBIIIKOM:
1 — o6dopmMoBKa TopIa OTBEpCTHUS; 2 — aAre3MOHHBIA COCTaB; 3 — HPUPOPMOBKa; 4 — BHHT; 5 — raiika;
6 — OOIIMBKA IUCTEPHBI; 7/ — METAJUIMYECKas KPBIIIKa

Puc. 3.49 V¥3en ycTaHoBKH mITyIIepa TpyOONpOBoIa B OOIIMBKY LUCTEPHBIL:
1 — anre3noHHBIN cocTaB; 2 — npudopMoBKa; 3 — BHHT; 4 — mrTynep; 5 — 00pOpMOBKa TOpIa OTBEPCTHS;
6 — OOIIMBKa UCTEPHBI

3.2.8.8 TomnuBHbBIE LUCTEPHBI U3 IUIACTHUKA JOJDKHBI MMETh 3a3€MJISIOLIME YCTPOMCTBA AJIsl OTBOAA
AIEKTPOCTATHICCKOTO 3apsia WIH SJICKTPOU3OIUPYIONINE TOKPHITHS B COOTBETCTBHH C TPEOOBAHUSIMHU
MEXIYHAPOIHBIX WIIM HAIMOHATBHBIX CTAHIIAPTOB.

3.3 KOHCTPYKIUA HAJCTPOEK U PYBOK

3.3.1 O0uue nmoaoxKeHusl.

3.3.1.1 Haxcrpoiiku, yuyacTByomme B O0mIeM H3rHOe KOpIyca CyJHa, OTHOCATCS K HaAcCTpoHKam
KaTeropuu 1, KOTOpbIe TOJHKHBI OBITH pacCUUTaHbl HA COBMECTHOE JEHCTBHE HArpy30K OT M3ruda Kopiyca
Y MECTHBIX HAIIPsDKEHHUH, CBSA3aHHBIX C yJapaMU BOJH, KauKOW, BECOM OOOPYIOBAaHHUS H T.H.

K mancrtpoiikam kareropuu 1 OTHOCSTCS HaJACTPONKH, NI KOTOPBIX OAHOBPEMEHHO BBHITIOJIHSIOTCS
CIIEYIOINE YCIOBHSA:

MpooNIbHBIe (OOPTOBBIE) CTEHKH HAJACTPOWKH JOJKHBI OBITH COBMEIIEHBI ¢ OOpTaMH KOpITyca WIIH C
€ro MpOAOJBEHEIMH NIepe0OpKaMH;

HAJCTpOIiKa [OJDKHA ONMHPAThCS HE MeHee YeM Ha 3 TMONepevHble >KECTKHE CBSA3HM KopItyca
(monepeuHsle IEpPeOOPKU U PaMHBIE OMMCHI);

JUITMHA HAJCTPOMKHU ODKHA HE MEHee 4eM B 4 pa3a MpPEeBbIIIATh €€ BBICOTY.

3.3.1.2 Ecnn ykazaHHbIE YCIIOBHS HE BBINOJHSIOTCS, HAJACTPOMKAa HE y4yacTBYeT B OOIIEM H3ruobe
KOpITyca, TO OHa OTHOCHUTCS K HaZCTpOWKaM Kareropu I, KoTopble pacCUUTHIBAIOTCS TOJIBKO Ha JACHCTBHE
MECTHBIX Harpy30K TaK ke, KaKk U pyOKH.
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3.3.1.3 Tpe©oBaHus K KOHCTPYKLUH IPOYHBIX HAACTPOEK aHAIOTUYHBI TPEOOBAHUAM K KOPITyCYy CyIHA.
B cBsI31 ¢ 3THM KOHCTPYKIIMH OCHOBHBIX CBSI3CH M y3JI0B KopIryca (cM. pas3i. 3.2) ZOmyCKaeTcsl IPUMEHSTh
JUTSL TIPOYHBIX HAJCTPOCK.

TpeOoBaHUs K KOHCTPYKIIMH HaJICTPOCK, MX CBSI3CH W y3JI0B yKa3aHsl B 3.3.2.

3.3.1.4 IIpu xoHcTpyupoBaHuu HajacTpoek u3 [IKM cymoB ¢ MeTajuimueckuMH Kopiycamu oco0oe
BHUMAaHHUE JOJDKHO OBITH OOpallleHO Ha y3eJ COCAMHEHMS CTEHOK M IepeOOpOK HaACTPOHKHU C KOPIYCOM,
KOTOPBIM JOJKEH 00eCHeYnTh MPOYHYI0 U HAAEKHYIO CBA3b MEXAY KOPILyCOM M HaICTPOMHKOI Ipu Bcex
3aJaHHBIX JJIS CyIHA PEeKMMaX HKCILTyaTallHH.

KoHcTpykTHBHOE 0popMIIeHHE 3THX y3/I0B M TpeOOBaHUS K HUM MpUBENEHHI B 3.3.2.

3.3.2 Crenkmn, najayonl, nepedOpku 1 HabOP.

3.3.2.1 [ns OOmMBKM CTEHOK, HACTHJIOB Naly0 W TMOJOTHHI TepeOOpOK HAJICTPOEK U PYyOOK
PEKOMEHIyeTCs NPUMEHATh TPEXCIOMHYI0 KOHCTPYKLHIO ¢ HecymuMH cinosmu u3 IIKM u 3amonnutenem B
cpemHeM ciioe Iyl OOecTieueHrs] YMEHBINCHHS KoilmdecTBa Oamok HaOopa, TEIUIOM3OJINKA BHYTPEHHUX
MOMEIICHUI W YBEJIMYEHHUS X IOJNIE3HOTO 00beMa BBHUIY OTCYTCTBHS MOTPEOHOCTH B 3alllMBKE W W3OJISIIIUM.

3.3.2.2 Jlng HecymmX CIIO€B TPEXCIOWHBIX CBs3€H HAJCTPOEK [MOJDKHBI OBITh IMPUMEHEHBI TE K
apMHUPYIOIIHE MaTepHaATbI, KOTOPBIC pa3peleHbl K MPUMEHEHHIO B kopycax cymoB (cm. 3.2.1.1 — 3.2.1.2).

1 IpOYHBIX HAACTPOEK CTPYKTYpa apMHUPOBAHHUS CTEHOK JOJKHA OBITh MapaliebHO-AHaroHaIbHAS
(0°/+45°/90°/ —45°). OHa MOXET OBITh peaTU30BaHa HECKOJIBKMMU criocobamu cornacHo 3.2.1.1.3 u 3.2.1.1.4.

Jnsa Hapctpoek kareropu 1l u pyOok cTpyKTypa apMHUpOBaHUsI CTEHOK JOMycKaeTcs apasuiensHas (0°/90°)
Ha OCHOBE POBHHIOBBIX W OHMaKCHAIBHBIX TKaHEH, a Takke KOMOMHHUPOBAHHBIX MPOIYKTOB.

[ mepebopoK AOIMycKaeTcsl NPUMEHATh Kak MapajljielbHYI0, TaKk M IapajulesIbHO-AUarOHAIBHYIO
CTPYKTYPY apMHPOBAaHHS B 3aBUCHMOCTH OT XapakTepa JACHCTBYIONINX B HUX HANPSKCHHMA.

s napcrpoek kareropuu 1 u pyOok nepeOopKu MOT'YT OBITh BBITIOJHEHBI OTHOCIOMHBIMHU C TIIAIKUM
WK TO)PUPOBAHHBIM TTOJIOTHHILEM.

3.3.2.3 B xauecTBe 3amoJHUTENS AJSl HAACTPOEK Kareropuu | gomyckaeTcss MpUMEHSITh NEHOIMIACTHI
I[IBX wmm IIITY m 6ame3y, a Takke KOHCTPYKTHBHO-OPTOTPOITHBIM 3allOIHUTETh C TOGPHPOBAHHBIM
3JIEMEHTOM W TIEHOIUTACTOM B MeXTodpoBoM mpoctpaHcTBe (cM. puc. 3.12). XapaKTepuUCTHKH 3TOTO
3aIlOJTHUTENS BBIOMPAIOTCS B COOTBETCTBMHU € 3.2.2.2.5 n 3.2.2.2.6.

[TnoTHOCTH NEHOIUIACTA B CPETHEM CJIOE CTEHOK HE JIOJKHA ObITh Hibke 100 kr/M>, HO He Gomee 200 Ko/,
[lpy Hanuumu B cpedHeM cjoe TropPUPOBAHHOTO JJIEMEHTa [OMYCKAaeTCs NPUMEHATh MEHOIUIACT
MHUHUMAJIBHOH mioTHOCTH 40 — 50 Kr/m°.

s mHancrpoek kareropuu 11 i pyOOK JTorycKaeTcs IpIMEHATh IEHOIUIACT IDIOTHOCTRIO He Hike 60 KT/M,
HO He Gosee 100 Kr/M>, a TaKxKe COTHL

3.3.2.4 TonmuHa HECYHIHMX CJOEB CTEHOK, Manyd M mepedOpOK HAJICTPOEK IOJDKHA OIMpPEelelsThCs B
cootBercTBUU € 3.2.1.2.4 mo rpadukam, npuBenaeHHbIM Ha puc. 3.9. [Ipn 3ToM MHHHMaNbHAS TONIIKMHA
HECYIIUX CJIOEB OOPTOBBIX U KOPMOBOI CTEHOK IMPOYHBIX HAJICTPOEK JIOJDKHA COCTaBIATh He MeHee 0,8 oT
TOJIIIMHBI HECYIIUX CIIOEB OOMMBKH 00pTa, yKazaHHOU Ha puc. 3.10, a TONIIMHA HECYIITUX CIIOEB HOCOBOU
CTeHKH JOJDKHAa OBITh HE MEHee 3TOW TONIIMHBEL B mo0oM ciydae TONIIMHA HECYIIMX CIIOEB CTEHOK
HAJCTPOCK HE JODKHA OBITH MeHee 1,8 MM.

3.3.2.5 lna cygoB ¢ METAJUIMYECKUMH KOPITyCaMH TOJIIIMHA HECYIIMX CJIOEB CTEHOK IPOYHBIX
HajCcTpoek onpexaensercs coriacHo 3.3.2.4. Ecim puna cynHa L Gombine 70 M, TO TOJIIHWHA HECYIIHX
cJ10eB OOPTOBBIX CTEHOK HAJCTPOMKM HE JOJDKHA OBITh MEHee 4 MM.

3.3.2.6 TommuHa CpenHEro cjos TPEXCIOHMHBIX CTEHOK, a TaKKe KpBIIIM HAACTPOEK JOJKHA
OTNPENENIThCA C Y4eTOM TPeOOBaHMK K TEIUIOM3OJALMH BHYTPECHHUX MOMEIICHHH NpH 0oOecrnedeHuu
MPOYHOCTH M KECTKOCTH KOHCTPYKLIUH.

Hcxons U3 3TOTO yCIOBHSI, TONIMHA CPETHETO CIIOS TOJKHA OBITh He MeHbmie 60 — 70 mm.

3.3.2.7 [Ina cHMKEHUS KOHIIEHTPAIMK B KOHCTPYKIIMU B palOHaX OKOHYAHUS MIPOUYHON HAJCTPOUKHU ee
0OOpTOBBIE CTEHKH AOJKHBI OBITH MPOUICHBI 32 TOPLEBBIC CTEHKH (MIEPEAHIOI M 3aJHIOI0) M IJIaBHO
CBE/IEHBI HA HET Ha JUIMHE, PaBHOM BBICOTE MEPBOTO sipyca HaACTPOUKH.

HwxHuii nosic 60pTOBBIX CTEHOK HAACTPOIKH B paiioHE TOPLEBBIX CTEHOK OJDKCH MMEThH TOJIINHBI
CJIOEB, paBHBIE TOJNIIMHAM CJIOEB HOCOBOH cTeHKH. KOHIIbI OOPTOBBIX CTEHOK JOJKHBI OBITH COETNHEHBI C
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KOPILYyCOM C HCIIOJIb30BaHUEM COCAMHMTENIBHBIX HAKIAZOK M MPU(OPMOBOUYHBIX YIOJBHHKOB, & KPOMKH
ranreyieli CBOOOMHBIX KOHIIOB 3THUX CTEHOK JOJDKHBI OBITH 00()OPMOBAHEI ¢ 00pa30BaHUEM YTOIIECHUH.

YBenuueHne W yMEHbBIICHUE TOJIIMHBI HECYIMX CIIOEB HIXKHEro cJosi OOPTOBBIX CTEHOK JIOJKHO
BBITIOJIHATECS B cooTBeTcTBHH ¢ 3.2.1.1.8.

3.3.2.8 IlopkpemnyeHne CTEHOK, Nany0 1 mepedOpoK HaACTPOHKH CIeNyeT BBHIIONHATE C IPUMEHEHUEM
banok [1-o6pa3Horo npoduisi, KOHCTPYKIIMS KOTOPBIX YKa3aHa Ha puc. 3.14.

Marepuainsl U CTPYKTYpbl apMUPOBaHUs OAlOK, a TAKXKE UX pa3Mephbl, BBIOMPAIOTCS B COOTBETCTBHU C
TpeboBarmsamu 3.2.4.2 — 3.2.4.7 u 3.2.4.13.

3.3.2.9 Ilonepeunsle CBS3M (LIMAHTOYTHI, OMMCHI, TIONIEPEUHbIE MTEPeOOPKH) HAACTPOWKH KaTeropuu |
JOJDKHBI YCTaHABIMBATHCA B OTHOM IUIOCKOCTH, KOTOpasi AOJDKHA COBMANATh C IUIOCKOCTBHIO YCTAaHOBKH
LINAHTOYTOB B KOPITyCE.

IIpononbHbIe CBA3M (CTOMKM HOCOBOM M KOPMOBOM CTEHOK, KapJjHMHICHI, IIPOIOJBbHBIE NMEPEeOOpKH)
pEKOMEHYeTCsl pacriojiaraTh B OAHOM IUIOCKOCTH, B KOTOPOW HAXOMATCS KapiHMHICHI BEPXHEH MaxyOnl
KOpITyca CyJaHa.

3.3.2.10 B mecrax mpoxona Oumca (kapiuHrca) 4epe3 MpoAoNbHYIO (IOMEPEeYHyI0) rmepeOopKy OHa
JIOJDKHA OBITH MOAKpPEINIeHa CTOHKOM, KOTOPYIO OIYCKAaeTCs cpe3arh «Ha yo» (cM. puc. 3.26).

3.3.2.11 VY3uBI coemuHEHHA CTOEK C OMMCaM{ M KapiHMHICaMH, a TaKKe Y3Jbl MEepPEecedeHrs OalloK
Habopa JIOJKHBI BHITIONHATECS ¢ ydeToM TpeboBanmii 3.2.4.16 — 3.2.4.18 n 3.2.4.21 — 3.2.4.23.

3.3.2.12 IlepexpriTus nany0 1Jis TOBBIICHUS )KECTKOCTH B MECTaX YCTAHOBKH 000PYIOBaHHS JOJKHBI
HNOAKPEIUIATECS IuuiepcaMu. TpyOuaTble HHUIEpPChl M3TOTABIMBAIOTCS M3 ANIOMUHHEBBIX CIUIABOB
(tmmmra AMr) mimn [TIKM, KOTOpBIH MPUMEHSIETCS I M3roTOBIICHU 00(hopMOBOK Oatok Habopa.

[Mwiepchl ycTaHaBIMBAIOTCS Ha Oallku HaOOpa, MPEUMYIIECTBEHHO B MECTaX HX IepeceYeHUil u
3aKpeIUISIFOTCSl C MMOMOIIBI0 METAJUIMYECKUX OINMOPHBIX DJIEMEHTOB M OOJNTOB WM C HCIOJB30BaHUEM
npu(OPMOBOYHBIX YTOJBHUKOB (cM. puc. 3.50 u 3.51).
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Puc. 3.50 V3en kpemieHus BEpXHEro KOHLA MUAJUIEPCa U3 AIFOMUHUEBOTO CIIaBa
B MeCTe IepeceucHrs OMMca M KapiIMHrca naimyObl HaJICTPOUKH:
1 — many6a; 2 — xapnuHre; 3 — OmMc; 4 — muuiepc; 5 — MeTatndeckas 00oiima; 6 — KHuNa; 7 — OONTH
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Puc. 3.51 VY3en xpemieHnst BEpXHETO W HIDKHET0 KOHIOB n3 [TKM k mamybam HancTpoiku:
1 — nanyOs1; 2 — Oanka Habopa; 3 — muuiepc; 4 — npupopMOBKa; 5 — KHHULA

B ©Oankax II-oOpazHoro mpoduis B MecTaX, IJe YCTaHaBIMBAeTCS NHIUIEPC, MEHOIUIACTOBBIN
«CEpICUHNK» JOIDKEH OBITh 3aMEHEH Ha MEHOIIACT IUIOTHOCTBIO He Hibke 200 Kr/Mm°, THOO JOIKeH
OBITH BEITIOJHEH M3 KJICCHOI0 Opyca TBEpABIX IMOPOA IpPeBECHHBI (Ay0, Oepe3a U T.1.).

3.3.3 CoennHeHnne cBsA3eil HAICTPOIKH ¢ MeTANIHYECKHM KOPIMYCOM.

3.3.3.1 Coenunenne cTeHOK U Tiepedopok HanacTpoiku 3 [IKM ¢ MeTtammimaecKuM KOpITycoM JOIKHO
obecreynBaTh MPOYHYIO U HAZIEKHYIO CBSI3b MEXIY KOPITYCOM U HAJICTPOUKOH, a TAK:KE TePMETHUYHOCTH €€
BHYTPEHHUX TOMEIIEHUH MPH BCEX 3aJJaHHBIX IS Cy[JHa pekuMax Jkcruryatanuu (cMm. 3.3.1.4).

3.3.3.2 Jlna coemuHEHHUs CTCHOK HAICTPOUKH TOJKHBI IMPHMEHSTHCS KIEeOOJNTOBBIC COCIHHCHUS,
KOTOPBIE COCTOST W3 METAIMYECKOTO KOMMHICA, TOJIIMHA KOTOPOTO JODKHA OBITh paBHA TOJIIIMHE
00muBKM 60pTa KOPITyCca, METALUTHIECKOW HAKIIATHON IIAHKH W OOJITOB, PACIIONIOKEHHBIX B JIBA Psi/ia B
maxMaTHOM mopsiake (cMm. puc. 3.52).

HaknagHas mutaHka JgoJDKHA UMETh TOJIIMHY HE MEeHee 3 MM, a quamerp OonToB d OMKEH OBITh He
meHee M12. [Ipu 3TOM pacronoxeHue OOJITOB OINMPENENIETCS U3 CIeMYOIINX COOTHOIICHUH:

w=2,5d;

41 = 3,5d,

c=3d.

Ilar GonToB B pspy npuHUMaeTcs ;= 3d (cMm. puc. 3.52).

Meramumuecknii KOMUHTC, TIaHKA W KHHUIBI JOJDKHBI OBITh M3TOTOBJICHBI M3 METaslia, W3 KOTOPOTO
BBITIONTHEH KOPITYC.

3.3.3.3 CoenuHeHue MPOIOIbHBIX U MONEPEYHBIX MEPe0OPOK ¢ KOPIYCOM JIOMYCKAETCS BHIOIHATE C
MOMOIIIBI0  OJTHOPSITHOTO KIIeeOONITOBOTO COSAWHEHHUS, KOTOPOE COCTOHMT TaKXKe W3 METAUTHYECKOTO
KOMHHTCA, METAJUIMYECKON HAKIIAIHOHN IUIaHKU B 00NTOB (CM. puc. 3.53), mubo U3 IBYX METaTHYeCKHIX
KOMHHT'COB, MEXTy KOTOPBIMH pacIojiaraercs rmepedopka, 3axarasi MeKIy HUMHA OontamMu (cM. puc. 3.54).
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Puc. 3.52 VY3en ki1ee00nTOBOTO COCAMHEHHUS MaHeNe OOPTOBBIX CTCHOK HAJICTPOWKH C METAUTHMYECKHM KOPITYCOM:
1 — many0a xopmyca; 2 — KOMHUHIC; 3 — HaKJIaJHas IUIaHKa; 4 — IMaHeJIb OOPTOBON CTCHKH;
5 — IeHOmIacT MOBBILIEHHON INIOTHOCTH; 6 — 00nThI; 7 — 00(OopMOBKa; 8§ — KHHUIIA

<3

NN,

NN

(77777 2777 T 7 7 27 )

Puc. 3.53 V3en xi1ee00aTOBOTO COEAMHEHUS MEPEOOPKU ¢ METATMYECKUM KOPITYyCOM
(c OMHMM METaJUINYECKHM KOMHHICOM):
1 — maiy6a xopryca; 2 — KOMUHTIC; 3 — HaKJIaaHas IUIaHKa; 4 — nepebopka; 5 — IEHOIUIACT IOBBIMIEHHON IIOTHOCTH;
6 — 06ouT; 7 — KHHLA
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Puc. 3.54 ¥Y3en knee60nTOBOrO coeAMHEHHs MepedOPKU ¢ METATNYECKUM KOPITyCOM
(c IByMsl METIUIMYECKUMH KOMUHICAMH):
1 — mamy6a xopryca; 2 — KOMHHICHI; 3 — TepeOopKa; 4 — INEeHOIUIACT MOBBIIICHHOH IUIOTHOCTH;
5 — 6onr

TomnmyHa KOMUHICA U IJTAHKH B IIEPBOM CITydae COEAMHEHUS HE JOKHA ObITh MeHee 3 MM, a TuaMeTp
6ontoB — menee M10. [Ipu 3ToM mapameTpsl COeIMHEHUS] IPUHUMAIOTCS CIIEAYIOMINMHU:

w=4d,

12 =2w.

Bo BTOpOM ciydae coenwHEHHs TOJIIIMHA KOMHHICOB JIOJDKHA OBITH HE MEHEE 2 MM.

3.3.3.4 B >Tux THUMax COeIMHEHUH B YaCTU TPEXCIOWHBIX MaHENeH CBs3ell, pacIoNIOKEeHHBIX MEXKIY
METAJUTMYECKUMH DJIEMEHTAMH, CPEAHUH CJIOH JODKEH OBITh BBIMOJIHEH M3 TIEHOIUIACTa TMOBBIICHHOM
nnotHocTH 200 Kr/M>. MeTananueckue 3MeMeHTsI (KOMHHICHI, TIIAHKH) YCTAHABIMBAIOTCA HA HECYIHE
CJIOM TPEXCIOWHBIX MaHENeH ¢ MPUMEHEHUEM aAT€3MOHHOTO COCTAaBa M IOCIE CBEPIIOBKU CTATHBAIOTCS
0oxiTaMu, a 3aTeM MPUBAPUBAIOTCS K KOPITYCY.

3.3.3.5 B y3ie coenmHEeHNsT CTEHOK HAJICTPOHKH ¢ KOPITYCOM CBOOOIHOE IMTPOCTPAHCTBO MEKIY KOMHHTCOM
Y HaKJIaJHOW IUTAHKOM JIOMKHO OBITH 3allOTHEHO T€PMETHKOM, a Hapy)KHas MOBEPXHOCTb IaHeNeH CTEHOK B
MECTEe PacIOIOKEHHsI KOMUHICA U CaM KOMUHIC JIOJDKHBI OBITH 3a()OpMOBaHbI 2 — 3 CIOSIMH apMHUPYIOLLETO
Marepraia (cM. puc. 3.53).
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4 KOPIIYCA IIVIIOIIOK U KATEPOB

4.1 OBIME MOJTOXEHUSA

4.1.1 Hacrosmme TpeOGOBaHUS pacIpOCTPaHIIOTCS Ha IMUTIOTIKK U katepa u3 [IKM mmHoit 4,5 — 15 M
¢ guciom ®Ppyna Fr, < 2,5 (cm. 1.1.4).

4.1.2 Ecnu B HacTosIIeM pa3zesnie TpeOOBaHUS K pa3MepaM CBSI3eH U y3JI0B, UX KOHCTPYKLIMAM, a TAKKe
NPUMEHSEMBIM B HUX MaTepHajaM HE PErIaMCHTHPOBAHbBI, TO OHHU OIPEICISIOTCS B COOTBETCTBHH C
TpeOoBaHUAMHU pa3l. 2 u 3.

4.2 CUCTEMBI HABOPA U HAPYKHAS OBLLINBKA

4.2.1 Jna KopmycoB LUTIONOK AMMHON A0 10 M U KarepoB JJIUHOM 70 6 M JOIyCKaeTcs MpUMEHEHHE
MOTIepeyHON CHCTEMBI Ha0opa ¢ YCTAaHOBKOW BEPTUKAIBHOTO KW (CM. pHC. 3.2, @) WM KHJIEBOW OAJKH.

J71st KOpIyCcoB TUTIOTIOK U KaTepoB OOJIBIIEH JUTMHEI, HO He Oosee 15 M, cuctema Habopa JOKHA OBITh
CMeIIaHHasl, MPOAOJbHAS C PACHONIOKeHHeM Oanok Habopa MO JHHIIY M INHaHIOyTaMH MO Oopram
(cM. puc. 3.2, 6) WK ¢ YCTAaHOBKOW PaMHBIX MOMEPEYHBIX Oanok (cM. puc. 3.2, 2 u 4.1).

B xoprirycax karepoB pojb HPOJOIBHOTO HA0Opa MOTY MCIIONHSTH HPOJOJIbHBIE PelaHbl (3UTH).

4.2.2 HapyxHyr0o 0OIIMBKY KOPITyCOB ILTIONOK M KATEPOB JOIYCKAETCS BHITIOIHATH OIHOCIOWHOMN HITH
TPEXCIOWHOM.

B ciyuae TpexcioiiHol OOIIMBKYM KOpIyca AJUHOM A0 8 M JOIyCKaeTcs BHIMOMHATE 0e3 Habopa.

4.2.3 B xauecTBe MaTepUaNIOB ISl OTHOCIOWHOW OOIIMBKH KOPITyCa U HECYIIUX CIOEB TPEXCIOHHOMN
oOmuBKH oJkHBI NpuMeHATbcss IIKM Ha OCHOBE POBHMHIOBBIX M MYJIBTHAKCHAJIBHBIX TKaHEH,
MONMMA(PHUPHBIX U BUHIID(PHUPHBIX CBA3YIOIMINX.

g xoprmycoB AIMHOM 10 8 M JOITycKaeTcs MPUMEHSITh KOMOMHHMPOBAaHHBIE NMPOIYKTHI WM Mar.
B nocneanem ciydae HapyXHasi IOBEPXHOCTh OOLIMBKH J0JDKHA UMETh 2 — 3 CJI0Sl POBUHTOBOM TKaHU.

4.2.4 B xadyecTBe 3alOJIHUTENS CPEOHEr0 CIOA B TPEXCIOWHOW OOIIMBKE NOMYCKaeTcs MPUMEHATh
nenortactel IIBX u ITITY mnotHOCThI0 60 — 100 KI/M® MM JIErKOBECHBIE MAThI, KOTOPBIE MOTYT GBITh
apMUPOBAHBI CIIOSIMHA TKaHH.

4.2.5 CxemMa apMHpOBaHHS OJHOCIOWHOW OOIIMBKM W HECYIIHX CJIOEB TPEXCIOMHON OOLIMBKH,
BBHIMOJIHEHHBIX C TPUMEHEHHEM POBHMHTOBBIX M OHaKcHalbHBIX TKaHed, mommkHa ObITh (0°/90°) c
opueHTanued HanpasieHus: 0° (OCHOBBI) BIOJb 00pa3yroleil OOIIMBKY WJIM BIOJNb €€ HallpaBISIOLICH.
B nocnennem ciyvae B Tkansax ¢ apmuposanueM (0°/90°) pa3pbiBHast Harpy3ka B HanpasieHnu 90° (yTka)
JIOJDKHA OBITH HE HIDKE HArpy3ku B HampaeieHUU 0° (OCHOBBHI).

4.2.6 TpeOoBaHMs K PACIIONIOXCHHUIO CTHIKOB (TIA30B) W MEPEKPOIO CIOEB apMHUPYIOMIETO MaTepuaia
npu GopMOBaHNH OOIIMBKU KOPITyCa COOTBETCTBYIOT TpeOOBaHUAM, yYkazaHHBIM B 3.2.1.1.6.

VBenuueHue (yMEHBIICHHE) TOJIIMHBI OOMIMBKM (HECYIIUMX CIOEB) JOJDKHO BBIMONHATHCA B
COOTBETCTBHH ¢ TpeboBanmsamu 3.2.1.1.8.

4.2.7 TommmHaa HAPYXHOH OOIMWBKH OTHOCIOWHOW KOHCTPYKITMH OTpEAeNsaeTcs 1o rpadukam,
npuBesieHHBIM B 3.2.1.1.7. [Ipu 3TOM MUHUMaIIbHAS TOJIIMHA JOJIKHA OBITH 3,5 MM.

TonmHa HECYyIIMX CIIOEB TPEXCIOWHOW OOIIMBKU OIpenessieTcss Mo TpadukaMm, NPHUBEICHHBIM
B 3.2.1.2.4. MuHNManpHas TOJIIMHA HApPY)XHOTO HECYIIEro cJos IODKHA OBITh 2,5 MM, a TOIIIMHA
BHYTPEHHETO CJI0SI — 2 MM.

4.2.8 MuHNManpHas TONIIMHA 3aIllIMBKH BO3IYIIHBIX SIIUKOB IIPUHUMAETCs paBHOH 2 MM. B ciryuae eciu
OHU OJHOBPEMEHHO SIBIISIIOTCSI CUICHHSMH, TOJIIMHA 3aIIMBKU yBenuuuBaeTcs Ha 1 MM (cm. puc. 4.1).

4.2.9 ]JIng moBbILIEHUS CTOMKOCTH K BO3IEHCTBHIO MOPCKOH BOIBI M OTAEIKH KOpIyca HapyKHas
MOBEPXHOCTh IOJDKHA MMETh 2 — 3 CJIOS CEeTKH, KOTOpas OOECIIeUMBACT IOBBILICHHOE COIEpPKAHUE
CBSI3YIOLIETO U IOKPHITA T€IHKOYTOM.
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Puc. 4.1 INonepeunoe ceyeHne (MHUAENB-IINAHTOYT) KOPIyCa IUTIONKH:
1 — obmuBka; 2 — cTpuHrepa; 3 — KuwieBas Oanka; 4 — uop; 5 — 3alIMBKa BO3MYIIHBIX SIIAKOB;
6 — 3alOJIHUTENb BO3AYIIHBIX SIIUKOB (MICHOIUIACT); 7 — MPUBAJIBHEIA Opyc

4.2.10 Coenunenne oOmMMUBKH OopTa ¢ Maxy0oOi WM IJIAHIIMPEM BBIMOIHIETCS Ha OONTaxX WIM Ha
npu(OPMOBOYHBIX YTOJBHUKAX B COOTBETCTBUH € 3.2.6.3.

4.3. BAJIKH HABOPA

4.3.1 banku Habopa NOMKHBI MMETh [1-00pasHbIN (TpameuueBHIHBIN) TpoQUIb C 3alONHUTENEM
(«cepoeunukom») u3 neHomiacta [IBX mIOTHOCTBIO HE HMXKE NPUMEHSIEMOTO B CpPEOHEM CIIOE
TPEXCIOWHON OOmuBKH (cM. 4.2.5).

Ecom Oankm HaOGopa BBIMONHSIOT pOib Oajok (yHIAMEHTa IS KpeIUIeHWs ABUTaTeled u
o0opynoBaHus, TO OHM MOTYT UMeTh T-00pa3ubii unn ['-06pa3usii mpoduias (cM. 3.1.7 u 3.1.8).

B xopmycax nuTionok AMHHON 10 8§ M poib Habopa MOTYT BBIIOJNHATH BO3IYIIHBIE SIIUKH.

4.3.2 Bri0op MaTepHrasoB IJisl H3TOTOBIICHUS OaJlOK, CXeM apMHUPOBAHUS UX SJIEMEHTOB, ONpeIeliCHHE
pasMepoB U 0(OpPMIICHHE Y3JI0B UX COSANHEHUS C OOLIMBKOM U APYTMMHU CBSI3SIMH KOPILyca MPOU3BOIUTCS
B COOTBETCTBHH C TpeOoBaHUsIMH 3.2.4.

4.3.3 lllnanms 10KHA ONMPEACTIATHCS U3 YCIOBHS 00ecTieueH s TPOYHOCTH € YIETOM HEOOXOAMMOCTH
CHIDKCHHUS KOJIMUEeCcTBa 0aloK Habopa U y3JI0B UX IEPECEUCHUI.

MusnManbHas BEIAYMHA MITAIUK JOJDKHA cocTaBiaaTh 400 MM 1 OMHOCHOMHONM 00mMBKY U 800 MM
IUISL TPEXCIIOMHON OOIIHBKH.
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4.4 KPEIVIEHUE TIOABEMHOI'O OBOPYJOBAHHUSA

4.4.1 Kperuienue xoprmyca ILUTONKA K JETaNSIM IOIBEMHOIO YCTPOMCTBA JODKHO 0O0ECIEYMBATH
BO3MOXXHOCTh CITyCKa 3arpy>K€HHOW IIJIIONKM C y4YE€TOM BO3HUKHOBEHHS AMHAMHYECKHX YCHIIUH,
BO3HUKAIONIMX BCJIEJCTBHE HEPABHOMEPHOHW pabOThI MOIBEMHO-CITyCKOBOTO yCTPOWCTBA, KAauyKW CYJIHA,
BO3ICWCTBUS BOJH U T.1I.

4.4.2 KoHCTpyKIHS KPEIUICHHS OJDKHA 0OecrieurnBaTh Nepefady Harpy3Kd Ha YCHIICHHBIE CHJIOBBIE
CBS3M Kopmyca (KuieBas Oaika, paMHBIE IINAHTOYTHI, (OPIITEBEHb, TpaHel). [Ipum 3TOM KOHCTPYKIUSA
KpEIUIeHUs] JOJDKHA NMPENMYIIECTBEHHO paboTaTh Ha CABHUI M HE JOJDKHA MPHUBOAWUTH K OTPBIBY CBsI3eH
KOpIyca OT OOIINBKH.

4.4.3 Metannuueckue AeTaJIM TOABEMHOr0 YCTPOHCTBA KpemsATCA K KOPIYCYy C IOMOIIBIO
KI1eeOoNTOBRIX coenuHeHnid. [Ipr 3TOM B MecTax WX YCTAHOBKH CBSI3H JIOTIONIHUTENIFHO YCHIIMBAIOTCS C
MOMOIIBIO HAKJIAZAOK ¥ NPU(POPMOBOYHBIX YTOJHLHUKOB.
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5 MPOYHOCTH KOPITYCA U HAJICTPOMKH CYIHA

5.1 OBIIUE MOJIOKEHUA

5.1.1 PacueTsl NpOYHOCTH KOPITYCHBIX KOHCTPYKIUMA cy0oB U3 [IKM HOCST MOBEpOUYHBIN XapakTep AJis
OKOHYATENIbHO YCTAaHOBJICHHBIX 3HAYCHWH BHEIIHUX HAarpy30K, MaTepHaliOB W pa3MepoB 3JIEMEHTOB U
CBsI3eN STHUX KOHCTPYKIMH, a TaKKe JTOJKHBI MOATBEPANTh HATMYHEe HEOOXOANMBIX 3allacOB MPOYHOCTH U
yCTOMYMBOCTH. Takue pacueTsl JOJKHBI BHIIOIHATHCS B CIEAYIOImEM o0beMe:

.1 ompenenenne BEIMUYMH U XapakTepa BHEIIHMX HArpy3oK, ACHCTBYIOIIMX Ha KOPIIYC, & TAKXKE HX
pacueTHBIX 3HAYCHUIL;

.2 yCTaHOBJICHHE HOPM OMACHBIX (CM. 5.3) M JOMyCKaeMBIX HaNmpsHKeHUHA U JedopMaruii, ¥ TakKe
ofpe/esieHne He0OXOIMMBIX 3aITacoB MPOYHOCTH M YCTOWYMBOCTH LIS CBsI3ei M KOHCTPYKIWH KOpIIyca;

.3 omnpeneneHne HAPSHKEHUS B CBS3SX KOpIyca M UX AedopMaLui;

.4 TIpoBeleHUE MPOBEPKH BBINIOTHEHUS YCIOBUN MPOYHOCTH, KECTKOCTH U YCTONYHBOCTH CBA3EH.

5.1.2 Pacdersl MPOYHOCTH MOIDKHBI IMPOW3BOAWTHECS s HambOoyiee HEeOIarompHATHBIX YCIOBUH
9KCIUTyaTallii CyAHA, TpPH KOTOPBIX B CBA3SX KOpITyca BO3HHMKAaeT Hambosee BBICOKHI YypOBEHBb
HaNpsSKEHHOCTH.

5.1.3 Ilpu BBIOOpE 3JIEMEHTOB SKBHUBAJICHTHOTO Opyca KoOpIyca cJleoyeT BBIIOJHATH PacueThl B
CIEYIOLEM MOPSIKE:

ompesiesieHe BETMYWHBI PAcCUeTHOTO H3rHOAIONIer0 MOMEHTa W, WCXOAS M3 Hee, OIpeaeleHue
MOMEHTA CONPOTHUBIIEHHS SKBUBAJIEHTHOTO Opyca;

nociie BbIOOpa CEUYCHHsI HPOAONBHBIX CBS3€H, BXOASIIMX B COCTaB 3KBHUBAJEHTHOrO Opyca,
OlpejesieHne B MEPBOM MPHUOMIKCHUN BENUYMHBI HANPSOUKEHUH, BO3HMKAIOIIMX B HUX B PE3yJbTare
JIEeUCTBUS M3rHOAOLIET0 MOMEHTA;

oTpesieNieHre peayKIIMOHHBIX KO (QHUIMEHTOB TUIACTHH ¥ MOMEHTa CONPOTHUBIICHHUS 3KBUBAJICHTHOTO
Opyca BO BTOPOM MPUOIMIKCHUH;

OTpeesieHe BEJIMYMHBI HANpPsDKCHUH B CBS3SAX KOpIyca OT JeHCTBUS M3rHOAlOLIero MOMEHTa 110
MOMEHTY CONPOTUBJICHUS SKBHBAJEHTHOTO Opyca BO BTOPOM MpHONMKEHHWH, a TaKXkKe IMpOBepKa
BBITIOJIHEHUS YCJIOBUI NMIPOYHOCTH VI HAaNpsDKEHUH, NEMCTBYIOIUX B 3THX CBA3SX.

Ecnu yxazaHHBIE yCTIOBHS HE BBITIOIHSIOTCS, TO MPON3BOIUTCS KOPPEKTUPOBKA CEUCHUH MPOTOIIEHBIX
CBsI3el SKBUBAJIEHTHOTO Opyca, M 3aTeM pacdeT MPOU3BOJUTCSA MOBTOPHO.

5.1.4 TIpu pacueTax MPOYHOCTH U YCTOWYMBOCTHU CBSI3€H KOpIIyca M €ro OTJAENIBHBIX KOHCTPYKIMH U3
ITKM Heo0X0auMo yYUTHIBAaTh CIEAYIOIIEE:

pas3yiyune B CBOMCTBaX COCTAaBJIIOLIMX 3JIEMEHTOB 3THX CBSA3€H, 00yCIOBJIEHHOE HCIIOIb30BAaHHEM B
HUX Pa3HBIX MaTE€pPHaJOB, NX PA3IMYHBIMUA CXeMaM{ apMHPOBAHHA, a TAK)KE€ Pa3HBIM BISHUEM YCIOBUI
9KCIUTyaTallHH;

nedopMaliy cBUra, Kak B INIOCKOCTH apMUPOBAHMsI, HalpuUMep, B NepeObopKax, CTeHKax Habopa H T.I.,
TaK ¥ MEXCIIOWHBIE, 0COOCHHO B CBS35X, HMEIOIINX TPEXCIOWHYIO (MHOTOCIIONHYIO) CTPYKTYPY;

HaIpsDKEHUS OTPBIBA, JEHCTBYIOIIME B TIONEPEIHOM HANPABICHNUH B CTBIKOBBIX, 1 OCOOCHHO B YIJIOBBIX
(OpPMOBAaHHBIX COEAMHEHUIX CBA3EH KopIryca.

5.2 PACYETHBIE HATPY3KH

5.2.1 OmpeneneHre BETWYWH PACUCTHBIX HArPy30K, NCUCTBYIOIIMX HA KOPIIYC M €r0 OTICIIbHEBIC
KOHCTPYKIIMH, TPOU3BOJUTCS HE3aBUCHMO OT MaTepuaiia Kopiyca cormacHo mnpaswiam PC, Ha koTopbie
OBLT OTOOPEH MPOEKT CYAHA, C YUYETOM KJIacca CyJHa W YCJIOBUH €ro 3KCILTyaTallHy.

5.2.2 Tlpu Ha3HAYCHUH PACYCTHBIX HAPY30K U HOPMHUPOBAHHU MPOYHOCTU M HKECTKOCTH KOPIYCHBIX
KOHCTPYKIIMI HEOOXOJUMO YYHTBHIBATH XapaKTep U JUITHTENLHOCTh 3THX HAIPY30K C YUETOM (PH3HISCKHX
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ocobennocteit [IKM u paOoThI BBIITOITHEHHBIX U3 HUX KOHCTPYKIHN B YCIOBHUSAX BO3JEHCTBUS 33JaHHBIX
YCIIOBUM SKCILTyaTaIuu.

5.2.3 B coOTBETCTBUM C JaHHBIM MOAXOZOM BHEIIHHE HATPY3KH MOIPA3AEISAIOTCS Ha!

MOCTOSIHHBIE, BEJINYMHA M HAIlpaBJIEHUE JCHCTBUS KOTOPHIX HE MEHSIOTCS WM Cllab0 MEHSIOTCS BO
BpPEMEHH;

NepeMEHHbIE, Y KOTOPbIX MEHSETCSl BEJIMUMHA M/MJIM HarpaBJCHUE.

B cBo0 04epens MOCTOSHHBIE HATPY3KH MOAPA3AEIAIOTCS HA KPATKOBPEMEHHBIE U IIPOJOKUTEIBHEIE,
BpeMsI IEHCTBHA KOTOPBIX COTMOCTABMMO JUITHTEIHHOCTH OIHOTO pelica CygaHa.

IlepeMenHbIE HArpy3KH MOAPA3IENAIOTCS Ha:

CTaTUYeCKHUE NEepEMEHHBIE, TIOJTHOE BpeMsl U3MEHEHHUsI KOTOPBIX, ONpeenIeMoe epHoioM Bo3pacTa-
HUsL W yObIBaHUS, B Tpu W Oojee pa3 NPEBBIMIACT MEPUOA MEPBOTO TOHA CBOOOIHBIX KOJIeOaHUil
KOHCTPYKLINHY;

CTaTHYECKHE TIepEeMEHHbIE, IUKINYECKHe, MPHU KOTOPHIX HArpy3ka MEHSEeTCSl MHOTOKpPaTHO II0
MEPUOINIECKOMY 3aKOHY;

OUHAMHYECKUE, BpEeMsl HM3MEHEHHS KOTOPHIX COM3MEPHMO HJIM MEHBIIE IepHoJa IEpBOro TOHA
CBOOOIHBIX KOJIECOaHUI.

5.3 HOPMbI OITACHBIX U JIOITYCKAEMBbIX HAIIPSI)KEHUI U TE®OPMALIAIA

5.3.1 OnacHbIM COCTOSIHUEM KOHCTPYKLUHU MPU OLEHKE €€ MPOYHOCTU CUUTAETCS TAKOE COCTOSIHHUE,
MIpH KOTOPOM pacdeTHbIE JedopMalliy WIN/W HANPsDKEHUS B CBA3AX KOHCTPYKIHH, B UX DIIEMEHTAaX, a
TaK)KE CIIOSIX, €CJIM KOHCTPYKIIUS SIBIISIETCS TPEXCIIOMHOM (MHOTOCIIOIHOM), TOCTUTAIOT ONACHBIX BEJIMYHH,
U CTAaHOBUTCS BO3MOXHBIM IIOSBIICHHE IIOBPEKIEHUS, €r0 JaJbHEWIee PA3BUTHE U pas3pyllIcHHE
KOHCTPYKIIUH, JTUOO YAaCTHYHOE WM TOJIHOE IPEKPAIleHHe COOTBETCTBHUS XapaKTEPHCTHK 3TOH
KOHCTPYKIIMHU JKCIUTyaTallHOHHBIM TPEOOBaHUSM.

5.3.2 B kadecTBe OMAaCHBIX HANPsHKEHUH MPUHUMAOTCA mpesensl nmpogroctd [IKM (mipu pactsoxennw,
CKaTUHU, MEXCIOWHOM CIBHUTE M T.[J.), BEJINYMHA KOTOPBIX YMEHBIIEHa B COOTBETCTBHU C OXXHMJIAEMBIM
BIIMSIHUEM SKCIUTyaTallMOHHBIX ()aKTOPOB (YBIAXKHEHHS, HArpeBa, CONHEYHON pagualiy U T.A.) B TCUCHUE
BCET0 CPOKa CIyXObI Cy/HA, a TAK)KE TEXHOJIOTHU M3TOTOBJICHUSI.

Hns cBsizel, KOTOpble MOTYT HOTEPATh YCTOMYMBOCTb, 3a ONACHBIE HANPSDKEHHUS] MNPUHUMAIOT
KPUTHYECKHE SHIEPOBHI HANPSHKEHHUS. DTH HAMpPsHKEHUS OMPEACISIOTCS ¢ YIeTOM aHU30TPOIHH YIIPYTHX
XapaKTEpUCTUK, pPacyeTHAas BEJIIMYMHA KOTOPBIX TAKXKE CHUYKACTCS 10 CPAaBHEHUIO C UX HCXOJHBIMU
3HAYCHUSMU, UCXOJIS M3 BO3MOXKHOI'O BIIMSHUS YKa3aHHBIX BbIlIe (hakTopoB (cM. 5.3.5).

5.3.3 IIpu Ha3HaYeHHM OMACHBIX HANPSHKEHUH W PACUCTHBIX 3HAYCHHM YNPYTUX XapAKTEPUCTHUK
MPUHAMAIOTCS BO BHUMaHHE HaunOoliee HEONArompHUsTHBIE YCIOBHS, KOTOPhIE MOTYT BO3HHKHYTH B
MpoIecCce IKCIUTyaTalliy CylIHA B TEYEHHE €r0 CPOKa CITYXKOBI.

5.3.4 OnacHble HarpsHKEHUS IS CBSA3EH, HE TepSIOIINX YCTOMYMBOCTD W HAXOSIIMXCS TOJ JAeiCTBHEM
CTaTUYECKUX U CTATUYECKUX NEPEMEHHBIX HArpy30K, ONPEACISIOTCS U3 CIEAYIOIINUX COOTHOLICHUI:

u __
Oij =kGij(+),

rae G; — ONACHBLIC HAIIPSYKECHUSA;
Gjj(+) — HMCXOJHBIE MPEJENbI IIPOYHOCTU Marepuana NMpyu pacTshkeHuu (+), cxkartuu (—), a Takxke 1pu casure (i, j=1, 2, 3).
3HaueHuss kodddunuenta k A pa3sNUUYHBIX CBSI3ed KOpIyca, yYHUTHIBAIOIIETO H3MEHEHUE
npoyHOCTHBIX CcBOMCTB IIKM B pe3ynbraTre BO3AECUCTBHSI BJIard, HarpeBa, CTApEHHUsT U TEXHOJIOTHU
W3TOTOBJICHMSI, TIPUBEACHBI B Tabm. 5.1.
5.3.5 PacueTHble 3HAYCHUS YIPYTUX XapAKTEPUCTHK OMPEICIISIOTCS U3 CIECTYIONINX COOTHOIICHHIA:

Epi:nEia G nG

pij — O,

e Ep;, Gp; — PacyeTHble MOy HOPMaIbHON YIPYrOCTH M CIBUIA COOTBETCTBEHHO;

E;, Gj — pacdeTHbIe MOZYIH HOPMAJILHOH YNIPYTroCTH U CIABUIa MaTepuaja B UCXONHOM cocTosHuu (i, j=1, 2, 3).
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3navyeHus kod¢dduiuenTa n npuBeaeHsl B Tabd. 5.1.

Tabnuua 5.1
3Havenns K03)(UINEHTOB k M 1 MPH oNpeeIeHHN ONACHBIX HANPSIKEHHIl M PACUETHBIX 3HAYEHHUIl YIPYTHX XapaKTepHCTHK
CBs3b KopIyCca k n
HacTun Bepxueil mamy0Os! (B OTKPHITOH yacTn) 0,55 0,80
TTanyGHelit cTpuHrep
[ManyOHblit HabOp 0,70 0,90
ITpomexyTouHbIE TATYObI, IIATGOPMEI 0,70 0,90
Ilonepeynsle BoIOHENPOHULIAEMBIE IIEPEOOPKU 0,70 0,90
Croiiku nepedopok 0,70 0,90
OOmmmuBKa 00pTa BhIlIE BaTePIMHUN 0,65 0,85
Iupcrpex
O6mmrBKa 60pTa HIXKE BaTEPIHMHHU 0,60 0,80
OOmIMBKa JHHUIIA
Topu3oHTaNBHBII Kb
BboproBoii u HUIIEBOI HabOp 0,65 0,85

5.3.6 IlpuBenennsie B Tabm. 5.1 3HaueHUWsT KOI(D(UIMEHTOB kK M # OTHOCITCS K OJHOCIOWHBIM M
HECYIIMM CJIOSIM TPEXCIOWHBIX KOHCTPYKITMH, a Takke K OankamM HaOopa, BeIMOMHEHHBIM U3 IIKM c
MPUMEHEHNEM TEXHOJOTHH 3aKpbhIToro ¢opmoBaHus. s 3amomHUTENS TPEXCIOWHBIX KOHCTPYKLIUH U
0anok I1-o6pasnoro npoduis 3HadeHus: K03QGUIMEHTOB £ U 7 TOIDKHBI OBITH yMeHbIeHBI Ha 0,05.

B cimydae npuMmeHeHus! A1l U3TOTOBIIEHUS KOPITYCHBIX KOHCTPYKLIMM M MX OTJEIbHBIX 3JIEMEHTOB METO/A
KOHTaKTHOTO popMOBaHUs Kod(duimeHT k nomkeH ObITh ymeHbieH Ha 0,1, a koaddurment » — Ha 0,05.

5.3.7 BenwuuHB JOMyCKaeMbIX HANPSKEHWH HAa3HAYAOTCAd KaK HEKOTOpas dYacTh OMAacHBIX
HaNpsHKEHUH, BETMINHA KOTOPOI OMpeAemnsieTcsl NCXos U3 He0OXOAMMBIX 3aIlacoB MPOYHOCTH:

JUISL HOPMAIbHBIX HanpsbkeHud o,~=k,o7; (i=1, 2);

JUIS KacaTeNbHbIX HaNpsokeHui o,=k.cj; (i, j=1, 2, 3, i #)).

Benuunner ko3 unneHTos £, k. B 3aBUCUMOCTH OT XapakTepa JeHCTBYIOIIUX Ha KOPITYC BHEUTHHUX
Harpy30K IPHBEICHBI B Ta0MI. 5.2.

TaGnuma 5.2
3Havyenusi ko3ppuuueHToB k, U k. Npu onpeseeHNN J0MYCKAeMbIX HANPSKEHUI
Buemrnue Harpysku ke ke
JlutenbHble, CTaTUHYECKUE NIEPEMEHHBIE HArPYy3KU 0,6 0,5
Cryuaiinble, aBapuiiHble Harpy3ku 0,8 0,7
Harpysku oT Beca 060pyJoBaHHS 0,6 0,6

5.3.8 HopmupoBanue aedopmanuii TpOU3BOIUTCS HCXOAS W3 YCIOBHUS, OTPaHUYMBAIONIETO paboTy
CBSA3M B JIMHEHHOW o007acTh, a Takke HCXOAs M3 TPeOOBaHMH K €€ JKEeCTKOCTH, OOYCIOBJIEHHBIX
HaJCKHOCTHIO pabOThI CyIOBOTO OOOPYIOBAHHS U CHCTEM.

IIpu BeruuceHNu aedopmaiuii CBs3el OHM BBOJSTCS B PacyeT CO CBOMMHU PACUCTHBIMH YIPYTHMHU
XapaKTepUCTUKaMH, OMpeneiIeHHbIMA B cooTBeTcTBHUM ¢ 5.3.5. [lpm 3TOM JOKHA YYHTHIBATHCS
COCTaBIISIONIAs, CBSI3aHHAS C TOMEPEYHBIM CIBUTOM (cM. 5.1.4).

5.3.9 JlommyckaeMble MPOTHOBI CBA3EH KOPIYCHBIX KOHCTPYKITUH OIPEAEIIIOTCS 1Mo GopMyIne

Wl =k 'L,

rae l, — pacueTHbIi mponer Oanku (HaMMEHbINAs CTOPOHA OIOPHOTO KOHTypa IIACTUHBI, [JMHA KOPIyca CyIHA MEXIY
TIePIIEHTUKYIIPAMH).
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3naveHus kodddunuenTa k,, IPUHUMAIOTCS PaBHBIMU:

JUIS TUTACTHH OOMIMBKY KopItyca (HACTHIIOB Tany0) — k,, = 80;

JUISL TIPOJTOJTBHEIX 6aiok Habopa (CTpUHTepoB, KapiuHrcoB) — k,, = 100;

JUIsL TIOTIepEeYHbIX O0anok ((piaopoB, mimaHroyTos, OumcoB) — k,, = 80;

JUIsL Kopryca cyaHa B nenoMm — k,=300.

st cBsi3eil KOHCTPYKUMH KOpITyca, IOABEPraroliXCs IeHCTBUIO aBapUHHBIX HArPy30K, YCTaHOBJICHBI
CJIEAYIOIHE HOPMbI IPOTHOOB:

JUIS TUTACTHUH OOIMIMBKY KopiTyca (ITOJIOTHHIN Tiepedopok) — k,, = 50;

JUtst Oaslok Habopa, B TOM YHCIE CTOeK mepedbopok — k,, = 80;

JUIsL KopIyca cyaHa B nenoM — k,=250.

5.3.10 Ilpu pacyerax cBsizeid KOHCTPYKIMH Ha YCTOMYMBOCTH 3alac HA3HAYAETCS MO OTHOUICHUIO K
KPUTHYECKUM SHICPOBBIM YCHIMAM WM HanpspkeHusiM. [Ipu 3ToM Bo Beex ciydasix 3amac yCTOHUMBOCTH
JIOJDKEH ObITh He MeHee 1,5.

PexomeHganmu no Ha3HA4YEHUIO 3al1aCOB YCTOWYMBOCTHU ISl OTACIBHBIX CBSI3€H NMpPUBEICHBI HUXKE.

5.4 TIPOAOJIBHASA IMTPOYHOCTDH KOPITYCA

5.4.1 PacueT npooabpHON MPOYHOCTH KOPIyca JODKEH BKIIIOUATh MPOBEPKY:

M0 JOIYCKAaeMbIM HOPMAJIbHBIM M KacaTeJIbHBIM HaIPsHKCHUSM;

M0 AOMyCKaeMBbIM MPOTHOaM MPOIONIBHBIX CBA3EH M KOPITyca B IEJIOM;

o 00eCTIeUeHUI0 HEOOXOMUMBIX 3aIlacOB YCTOMYHUBOCTH MPOIOJIBHBIX CBS3CH.

5.4.2 PacueTHble U3rubarore MOMEHTHI U TIEPEPE3bIBAIOIINE CHJIIbI, BBI3BIBAIOIIME IPOrHO U Heperud
KOpIyca Cy[IHa, OIPEACISIOTCS ISl 3aJIaHHBIX YCIOBHUN 3KCILTyaTallMy U MPU HanOoJee HeOIaronpusTHhIX
ciyyasix 3arpy3Ku CynHa.

Pacdernpie marmbaromiyie MOMEHTHI W TEpPepe3bIBAIOIINE CHIIBI OMPEENSIOTCS Kak CyMMa CocC-
TaBIIIONICH OT M3rMda Kopiryca Ha Tuxoi Boae M., Ny, ¥ BOJTHOBOU COCTaBistomen M,, N,

M. T Msw + Mw:

Nr = Ny, + N,,.

7151 BBICOKOCKOPOCTHBIX CYNOB JOMOJHUTENBHO K JAaHHBIM PACUETHBIM 3HAYCHUSIM OIpeAeseTcs
IUHaMH4ecKasi coctasisitomas M, N,, oOyciioBieHHas BOZHUKHOBEHHEM THAPOIMHAMUYECKOTO JIaBjie-
HUS TIPH yaapax BOJIH.

Beawuunw M., M,,, N, N, a Takxe M, u N, onpenendroTcs B cOoTBeTcTBUU ¢ YacThio 11 «Kopmycy»
Hactosmmx [lpaBun u uacteio Il «KoHcTpykums u mpowyHoCTh Kopmyca» I[IpaBui kiaccuukanuu U
MOCTPOUKH BBICOKOCKOPOCTHBIX CYZOB.

5.4.3 IlpoBepka NpPOMONBHON IPOYHOCTH KOpPIyca JOJDKHA OBITh TpPOBENEHa IS IOTEPEYHBIX
CCUCHMM, MMOABEPKEHHBIX BO3/IEHCTBIIO Hanboliee HeOIAaronpusATHRIX (haKTOPOB, TAKUX KaK MaKCHUMAaJILHO
JIOTyCTUMBIE HArpy3Kd, paclioJOXKEHHWE B palloHaX pEe3KOro M3MEHEHUs J>KECTKOCTH, B T.4. B MECTax
pacIoyIoKeHUs OOJIBIINX BHIPE30B U T.II.

PacueTsl mpoAoaBHOM MPOYHOCTHU BHINOJHSIOTCA JUISI MUJENS U CEUCHHUM, B KOTOPBIX IECHCTBYIOT
MaKCUMAaJIbHbIE IEPEPE3bIBAIOIIME CUJIBI, a TAaKXKE€ B pallOHaX pACIONOKEHHUS BBIPE30B B BEpPXHEU
pacdeTHO# mamybe, MHUpUHA KOTOPBIX cocTaBisieT B,>0,2B, rme B — mmpuHa NaIyOBsl B paccMarpH-
BacMOM CCUCHHHM, a TAKXKE B CEUCHUH, TJC OKAaHUYMBACTCS MONyOak/Oak.

5.4.4 Ilpu ompenencHUM XapaKTEPUCTHK SKBUBAJICHTHOTO Opyca IUIsl CBsI3eil KopIlyca OJKHBI
paccUMTHIBaThCS PENyKIHMOHHBIE KOA((MUIIMEHTHI, YYWUTHIBAIONINE pPA3IMYHe B PACUETHBIX YIIPYTHX
xapakTepucTukax (cM. 5.1.4), a TakKe KOHCTPYKTHBHBIC OCOOSHHOCTH JTHX CBS3CH.

Jlis n-oii CBA3M BENMYMHA PEIYKIIMOHHOTO KOA(P(HUIIMEHTA ONMpPEICIAeTCs M0 ClAeaAyoliel Gpopmyre:

‘J’n = (Elp)n/(Elp)O,

rae (E1p), — MOOyllb HOPMANbHON YIPYrOCTH /-0 CBA3H BJOJb KOpIlyca (HanpasieHue ocu 1);
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(E\p)o — MOmyab HOPMATbHOH yHpyrocTH 7-od CBA3H BIONb KOPIycCa, NPUHATOH 32 OCHOBHYIO, 1O OTHOIIEHHIO K KOTOPOH
BBINOJIHSAETCS. NPUBEACHUE IEOMETPUUECKUX IapaMEeTpoB #n-OM CBSA3U, HaIpuUMep MOIYJb HOPMAaJIbHOM YIPYroCTH
JTHUILIEBOH OOIINBKH.

5.4.5 IlpomonbHble Oanku (CTpUHTEpA, KAPIMHICHI W HENPEPHIBHBIE MPOAOIbHBIE KOMHHICHI)
PacCUUTHIBAIOTCS NP ONPENENICHUH SKBHBAJICHTHOTO Opyca NpH CICAYIOMINX YCIOBHSIX:

JUTMHA OaJKU MPEBBIIAET BBICOTY OOpTa HA MHJIEIE;

KOHIIBI OAJKM OTCTOST OT PaCCYUTHIBAEMOTO TOMEPEYHOTO CEUeHHS KOpITyca Ha BENWYMHY HE MEHee
YeM 1B INTAIIH.

5.4.6 IIpu onpeeneHNH dIIEMEHTOB SKBUBAICHTHOTO Opyca IIoNIa (b MOMEPEYHOr0 CEYCHHUS anyObl B
CEUCHUM, TJIC PACIOIOKEH BBIPE3, IMPHHA KOTOPOro coctaBisieT B,>0,2B (cMm. 5.4.3), nomxkHa OBITH
YMEHBIIICHA Ha BEIHYWHY IUIOMAN IONEPEYHOro CeueHus mnaimyObl B BbIpe3e. [lpu 3TOM BBIpe3sI,
PAacIOIOKEHHBIE B OJHOM CEUYEHHHM Ha PACCTOSHUU APYr OT JApyra, M3MEPEHHOM MEXAYy HUX KpasMmu,
MEHbIIIEM 1,5 MHUPUHBI HAUMEHBILIETO U3 BBIPE30B, CUNTAETCS KaK OJMH BhIPE3 IIMPUHON, PAaBHOU CyMMe
IIMPUH BCEX BBIPE30B, HAXOAAILIUXCS B PACCMaTPHUBAEMOM CEUEHHH.

B »sTrom cnydae cpenHuMe BENWYMHBI PAcUYCTHBIX HANpsOKEHWH B Mmally0e B paiioHe BhIpe3a
OTIPEIENAIOTCS 10 (hopMyJie

M
(o1 1)deck:71 AP Vdecks

rae M — BennYMHA N3rnOAIoONmero MOMEHTa, ISHCTBYIOIIETO B pacieTHOM cedeHuH, KHw;
(W) deck — MOMEHT CONPOTHBIICHHMS MATyObl, BEIYUCICHHBIH C YI€TOM HAJIM4Ms BHIPE3a, CM M;
W geck — PEAYKUHMOHHBIA KO3 OHIMEHT nanyObl, ONpe/eNsieMblil B COOTBETCTBUH ¢ 5.4.4.

Ecnu many6a (vnm pyrasi CBsi3b) UMEET TPEXCIOWHYI0 KOHCTPYKIIUIO C HECYIIUMH CIIOSIMU TOJIIH-
HOH 0; (i=1, 2) ¥ 3amoTHUTENIEM TOJIIIWHON 2/, TO e PeIyKIIMOHHBIA KOIQOUIHUEHT f yppr OTIPEACISACTCS
no ¢dopmyie

\ljdeck = (\ljll + ’Ylljcore)/(l +Y),

rae 'Y:2h/(61 +82);
Vi, Weore — PEOYKIMOHHBIE KOIPPUIUEHTHI, ONPeNesieMble COracHO 5.4.4, ais HECYIIUX CII0OEB M 3alOJHHTENS
COOTBETCTBEHHO.

5.4.7 Ilpu onpeneneHnn 3JIEMEHTOB 3KBUBAIEHTHOTO Opyca B many0e, B KOTOPOH pacIojokKeH BhIpe3
mmpuHoi Oosee 0,28, U3 MmomaaM ee MOIEePEYHOT0 CEYeHHs HCKIIIOYAaeTCsl YacTh IMainyObl BHE BBIpE3a
(cm. puc. 5.1).

5.4.8 B cimyuae eciu BBIpe3 MOJKPEIUICH ITyTEM YBETHMUCHUS TONIIMHBI HACTHIIA (HECYIIMX CIIOCB) FUTU
MyTeM YCTaHOBKM KOMHHICA B COOTBETCTBHU C 3.2.5, TO OCTaBUIYIOCS IUIOIIA[b MONEPEUYHOIO CEUCHUS
nanyOsl (cM. 5.4.6) cieayeT YBEeIUIUTh Ha IDIOIMAAb TIONIEPEYHOTO CEUeHHS CBSI3eH, MOKPETUIIIONINX BEIPE3.

5.4.9 Ecnu mmpuHa BhIpe3a B paccMaTpuBaeMOM cedeHHH nanyosl B,<0,2B, To Hanudue BBIpe3a
JOTTyCKAeTCsl He YUYUTHIBATH TIPH OTIPEICIICHUH DJIEMEHTOB dKBHUBAJICHTHOTO Opyca.

Ipu 5TOM Cpe/IHssS BEMMYMHA PACUCTHRIX HANPSDKEHUH B MATyOe B paifioHE BhIpE3a omnpeersieTcs B o Gopmyme

- M Faeck
(O10)deck= O0Wsor  Folaeck Vdecks

e Wyecx — MOMEHT COMPOTHBICHHUS MATyObl B pacCMaTpPUBACMOM CEUCHHUHM, OTPEACIsIeMblid Oe3 ydeTa HaJUYHUS BbIpe3a, CM2M;
F jecr — TIIOIIA b TIOTIEPEYHOTO CeueHUs NaayObl, onpenesieMas 6e3 y4yeTa HalIU4uus BbIpe3a, em’;
(F,)deck — TUIOIIAIb TIOTIEPEYHOTO CEUEHHS MalyObl, ONpeaenseMas C y4eTOM HalIW4us BBIPE3a, oM.

5.4.10 Hagcrtpoiika y4uThIBaeTCS TpPU OINPENEICHUU 3JIEMEHTOB SKBUBAJIECHTHOTO Opyca, eCiH ee
JUTHHA TIPEBBIIIAET B 4 pa3a u Oosiee MX BBICOTY W/WIIM OHU OMUPAIOTCS, KAK MUHUMYM, Ha TPH TTOTIEpEYHBIe
nepebopku. [Ipn 3TOM B paifoHaX OKOHYAHUH HAICTPOUKH €€ MPOIOIBLHEIC CBSI3H JOIKHBI OTIPEACIIATHCS B
COOTBETCTBHU C pHC. 5.2.

PyOku He TOKHBI YYUTBHIBATHCS MPH ONPEACICHUN 3JIEMEHTOB SKBUBAJICHTHOTO Opyca.

5.4.11 TIlpoBepke NPOYHOCTH HA AEUCTBHE CYMMApHBIM HOPMAJIbHBIM HAMPSKCHUSIM JTOJKHBI
MOJIBEPTaThCS BCE CBSI3U, YYACTBYIOIIUE B 00€CIIEYEHUH MPOJIOIHHON MPOYHOCTH KOPITyCca U HAXOISIIUECS
Mo/ JIEUCTBUEM MECTHOM Harpy3KH.
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Puc. 5.1 Yyactku namyOsl (3aIITPUXOBAHBI), KOTOPIE HCKITIOYAIOTCS
U3 PacyeTHOro MorepeyHoro cedeHus (/ — [) mpu ompesesieHuH 3JIEMEHTOB 3KBUBAJICHTHOIo Opyca

30° /

Puc. 5.2 Yyactok HafcTpoilku (3alITPUXOBaH), KOTOPIA HCKIHOYAETCs
13 PacyeTHOro IOINEepeyHoro ceueHus (/ — /) mpu onpeneseHny dJIeMEHTOB SKBHBAJICHTHOTO Opyca:
1 — mancrTpoiika; 2 — KopIyc
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K 3TuM CcBsI3sIM TIpeke BCEro OTHOCATCS CBS3M JHHMINA, JUII KOTOPBIX MECTHOW HArpPYy3KOH SIBIIAETCS
JTABJIICHUE BOABI p, BETMYWHA KOTOPOTO OTpEAeNseTcs Mo ClIeayromuM GopMyaam:

p=pgH1077,

rae p — nasieHue Bonsl, MIla;

p=1,025 T/M® — MIOTHOCTH MOPCKOH BOJIBI;

2=9,81 m/c? — YCKOpeHHE CBOOOIHOTO MaJlCHHUS;

H — BrIcoTa BoasHOTO CTONOA, onpexnensieMas o Ghopmyie

H=T+h2—z, ™,

rie T — ocajka Ha MHIENE, M;

h — pacdeTHas BBICOTa BOJHBI, M (cM. 4.2);

Z — OTCTOSIHHE PaccMaTpUBaeMOI CBSI3M OT OCHOBHOU HOBEPXHOCTH, M.

5.4.12 HpOBepKa IIPOYHOCTHU KOpITyCa Ha HeﬁCTBHe KacCaTCIIbHBIX HaHpSI)KeHI/Iﬁ MIPOU3BOAUTCA IJIA
o0IIMBKY OOpTa M MOJOTHHINA MPOAOJIBHBEIX TEPeOOPOK MO Cleayromei Gopmysie:

N,S °
GIZZjé <[012]=0,80%,,

rae N, — cm. 5.4.2;
m
sy =2%5, — cyMMapHas TOJIIMHA OOIIMBKH OOPTa U MOJOTHUI HPOJOJIBEHBIX MEPeOOPOK, PACHOIOKEHHBIX 110 OIHY CTOPOHY OT
""" InameTpanbHOW MIIOCKOCTH (TIPH MX CHMMETPHYHOM PACIIOIOKEHHH);
S — ¢axriyecknii CTaTHYECKHMH MOMEHT YacTH IUIOMIAJM TIOTEPEYHOTO CEYEHHS KOpITyca OTHOCHTENHHO HEHTpambHOH OCH,
Jexarnell Bole (WM HIDKE) TOPH30HTATBHOHN IIOCKOCTH, Ha YPOBHE KOTOPOH OMPEENSIOTCS KacaTelIbHbIC HAIPSDKCHIS,
J — MOMEHT MHEepUIUH PacCUUTHIBAEMOTrO IIONEPEYHOr0 CCUCHUS KOPITyca OTHOCHTEIIBHO HEHTpaNbHOH OCH.

IIpu ompeneneHun sy TOMIIMHBI CBA3€H M MX CJIOEB PACCUUTHIBAIOTCA C YYETOM PEXyKIIHOHHBIX
k03¢ duuuentos (cm. 5.4.4). Ilpu >ToM MOAYTM HOPMANbHOH yHNpyroctu K, 3aMEHAIOTCA HA MOIYIH
capura G,j; ©jp NPUHUMAETCA KaK BENMYMHA HANPSKEHMS B CBA3H (WM B HECYLIEM CIIOE€ CBA3M),
OTHOCHUTEIBHO KOTOPOW MPOU3BOAUTCSA IMPHUBEICHHUE.

5.4.13 Ilpu pacuere TPOMONBHON MPOYHOCTH KOPIyca IODKHA OMPENEIBITHCS €ro MaKCHMaahbHas
CTpeJika mporuda Npu ASHCTBUU PACUETHBIX YCHIHH (cM. 5.4.2). MakcuManbHBIH POruo, onpenenseMblii
C Y4YEeTOM C/ABHIa, HE JTOJKEH MPEeBBIIATh JOMYCTUMBIH YPOBEHb, YKa3aHHBIA B 5.3.8.

5.4.14 [Ipu npoBepke MPOJOIBLHON MPOUYHOCTU KOPITyCa YCTOMYUBOCTDH MPOAOJBHBIX CBS3EH NOJKHA
YIOOBIETBOPSTH CIEAYIOUINM yCIOBHSIM:

BEPTUKAJIBHBIN KWJIb, CTPUHTEPHI, KapIUHICHI, TAITYOHBI CTPUHTEpP M IIAPCTPEK HE JOIDKHBI TEPATH
YCTOHYHBOCTH /10 HAaNpsHKEHUH, paBHBIX YTPOSHHBIM PACYETHBIM (C yU€TOM CYMMHUPOBAHUS HAIIPSKEHUH)
WIH OTACHBIM, B 3aBUCUMOCTH OT TOTO, YTO MEHBIIE;

IUTACTUHBI OOIMIMBKM [HUINA M HAacTWia BepXHeW (pacueTHoil) maimyObl HE JOJDKHBI TEpsTh
YCTOMYMBOCTD 110 HAIIPSYKEHUH, PAaBHBIX YIIBOCHHBIM PAaCUETHBIM (C YIETOM CYMMHUPOBAaHHUS HAIIPSKECHUI),
WJIM OTIaCHBIM, B 3aBUCHMOCTH OT TOTO, YTO MEHBIIIE;

TUIACTHHBI OOIIMBKK OOpTa MPH CABHIE HE NOJDKHBI TEPATh YCTOMYMBOCTH JO HANPSDKEHUH, pPaBHBIX
YIBOECHHBIM PAacYETHBIM.

5.5 MECTHAS MTPOYHOCTH KOPITYCA

5.5.1 OcHOBHBIE KOHCTPYKLHMH KOpIyca (JHMIIE, O0pTa, manyObl, mepeOOpKH, HaICTPOWKa) TOKHBI
OBITh paccunTaHbl Ha JAEHCTBUE BCEX HArPy30K, BOZHHKAIOLIMX B 3KCIUIyaTAllMOHHBIX WU aBapUHHBIX
YCIIOBUSIX 3KCIUTyaTallHu.

PacueTHble Harpy3KHu OIPEENAIOTCS COTIaCHO TPeOOBAaHUSAM COOTBETCTBYIOUINX yacTel mpasui PC,
peraMeHTHPYIOMINX MPOYHOCTh KOpIyca M Ha KOTOpBIE ObUT 0ZOOPEH MPOEKT CyAHa.

5.5.2 Ilpu pacuere mepeKpHITHiA, paM, HEpa3pe3HbIX OANOK TOKHO YUUTHIBATHCS CIEAYIOIIEE:

pacueTHas JJIMHA IIpojeTa Oanku [,, BXOAAIIEH B COCTaB NEPEKPBITHSA HJIM PaMbl, IPUHUMAETCS
PaBHOM PAaCCTOSHHUIO MEXIY TOYKAMH IE€PECEUEHHs] C HEHTpaJbHBIMH OCSIMU COCEAHUX OalOK OIHOTO
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HAMpaBiCHUS WKW OaJOK MPOTHBOMOJIONKHOTO HAMPABICHHS, €CIIH OHH MOTYT PACCMATPUBATBLCS Kak
OTIOPHI, THOO PaBHOHN PAaCCTOSHHUIO MEXKIY Mepebopkamu, mamydaMu U T.IL.;

MIPH pacdeTax CTaTHYECKH HEONPeNeTNMbIX Hepa3pe3HbIX OAIOK HAIWYHE KHUI] B ONIOPHBIX CEYCHUIX
HC YUUTBIBACTCA,

Oasika TIEPEMEHHOTO TOMEPEUYHOTO CEYCHHUS PACCUUTHIBACTCS B MEPBOM MPHONMKCHUU Kak Oaika
MOCTOSIHHOTO CEYCHUS, BBICOTA H TUIONIAh KOTOPOTO PaBHA MUHUMAILHBIM 3HAYCHUSAM ITHUX TapaMETPOB
MepBOd Oalku; eclii B pe3yiabTare J3TOro pacyeTa TPeOOBaHMS K MPOYHOCTH W IKECTKOCTH HE
YIOBJIETBOPSIFOTCS, TO MPOWU3BOAMUTCSA pacdeT OanKu BO BTOPOM MPUOIIKEHHUH C YYeTOM (PaKTHIECKOTO
WU3MEHEHHMSI €€ MOTNEePEUHOrO CEeUCHUsI.

5.5.3 Ilpu pacuere 6ANOK MEPEKPHITHI MIMPHUHA TPUCOCIUHEHHOTO MOsICKa Eap OOIIMBKY WJIK HACTHUIIA,
MPUJICTAIONINX K OajKaM, OTPEACNSETCS MO CIEAYIONUM 3aBUCHMOCTSIM:

JUTSL TIPOIONIBHBIX OAJIOK (CTPHUHIEPOB, KAPIUHICOB):

1, 7 Loy oy (Ep)
= >ba =B, +=(b-+br _pr_;
6 7 ip b 2(}‘ f) (Elp)ﬁp

IUISL TIOTIEpeUHBIX 0ajok ((iaopoB, OMMCOB):
1 = (Ep2)y
~L,>b,,=By+1 \E=p2)fp ,
6 =T T (Bl

rae L, — pacyeTHas JUIMHA IIPOJIETa OaJku, ormpeznensieMoi i 0aNIOK B COOTBETCTBHH C 5.5.2;

b, b;— paccTosHEe MEXy NpOJOJIBLHBIMH Oankamu (TIoIepevHasi IINaiys), COOTBETCTBEHHO, CIIpaBa M CJIE€Ba OT PacCuH-
ThIBAEMO# OaJikw;

[y — paccTostHME MeX]Ty TOonepedHbIMU GankaMu (TIPOAoJIbHAS IIMALKs);
B, —mmpuHa I1-o6pasnoro npo¢uist 6anku B OCHOBaHHM; ecii Oaika uMeer T-obpasublii mpoduis, To B,=0;

(Ep)p — PACUETHBIA MOMYIIb HOPMAIBbHOH YNpyrocTy (cM. 5.3.5) NPUCOENMHEHHOTO MOsCKa OOIMBKY (HacTuia) BAoJb (j=1) n
nomnepex (j =2) koprmyca;

(Ep)p>— PACUETHBIA MOMYIIb HOPMAIBLHON YIPYrOCTH CBOOOJHOTO MOACKA PACCUMTHIBAEMON OasIKH.

IIpu onpeneneHUH MPOYHOCTH BEPTUKAIBLHOTO KHJIS IIUPHHA IPUCOEIUHEHHOTO MOSICKa TPUHUMAETCS
paBHOW TIONHON IIMPWHE TOPHU3OHTANBHOTO KHWJIS, YMHOKEHHOW Ha PEAyKIHOHHBINH KO3(pQHUIHMEHT

V= (Ep)p
(Erp)pp

5.5.4 Ilpu pacuerax NpoYHOCTH OAJOK AOJDKHO YyUUTHIBAThCA OCiIalOleHHE MX CTEHOK BBhIpe3aMM ISt
mpoxofa 6ayok apyroro HampasieHus (cM. 3.2.4).

5.5.5 IlpoyHOCTh OOIIMBKM KOpIyca JOJDKHA OBITh paccuMTaHa Ha JEHCTBHE THIPOCTATHYSCKOTO
JABJICHUS BOJIBI, BEJIMUMHA KOTOPOTO OMpeJesieTcs: coriacHo TpeboBaHusiM npaBui PC, Ha koTopbie ObLT
0100pEeH MPOEKT CyJHA.

PacuetHas Harpy3ka Ha IUTaCTUHBI OOIIMBKM CUMTAETCS PAaBHOMEPHO pacrpeneieHHOW. llmacTuHb
OOmMMBKY JHUINA Ha OMOPHOM KOHTYpe, OOpa30BaHHOM CTPHHTEpaMH (BEPTHKAIBHBIM KHJIEM |
CTpUHTEpOM) U (PIOpaMH, CUUTAIOTCS KECTKO 3a/ICTTaHHBIMH.

Jns mnacTuH oOMBKH OOpTa, OMOPHBIM KOHTYP KOTOPBIX OOpa3oBaH INMAHTOYTaMHM, MadyOaMu H
CKYJIOBBIM JIHICTOM, IPUHUMACTCA JKECTKas 3aeJKa 10 BEPTUKAIbHBIM KPOMKaM IUTACTHHBI U CBOOOIHOE
ONMpaHHe MO €€ FTOPU30HTAIBHEIM KPOMKaM. BennunHa paBHOMEpHO pacnpeneleHHON Harpy3Ku, KoTopast
JEeHCTBYeT Ha IUIacTUHY OOpTa, NMPUHUMAETCS PaBHOM CpenHEH BeNWYMHE WHTEHCHMBHOCTH HArpys3oK,
JICUCTBYIOIIMX HAa YPOBHAX €€ HUXKHEW U BEPXHEH IOPU30OHTAIBHBIX KPOMOK.

5.5.6 B HOCOBOl OKOHEYHOCTHM OOIIMBKAa KOpIyca AOJDKHA OBITH HpOBepeHa Ha JeHCTBUE
TUJIPOAMHAMUYECKOrO JaBICHHS IPH yIapax BOJH, BEIIMYMHA KOTOPOTO ONPEAENSAETCS B COOTBETCTBUU
¢ 2.8.3.2 yactu II «Kopmyc».

5.5.7 IlpononbHast IPOYHOCTh U YCTOMUMBOCTD JHUILEBBIX NEPEKPBITUN JOJDKHA ONPENEIATHCSA MPU
JIEUCTBUU PAaBHOMEPHO PACIPENEICHHONW IONEPEYHON HATPY3KH, PAaBHOU BEIUYMHE I'MAPOCTATHYECKOTO
JaBJICHUS, M YCHIHH, NEHCTBYIOIIMX B IJIOCKOCTH MEPEKPBITHS OT OOLIero u3ruda, W €O CTOPOHBI
OOPTOBBIX MEPEKPHITHH 1O BO3ACHCTBHEM JABJICHHUS BOIbI.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XVI-81

Ilpu pacyere NPOJONBHOM MPOYHOCTH (IIOPHI CUUTAIOTCS CBOOOAHO ONEPTHIMH, CTPUHIEpa U
BEPTUKAJIBHBIM KWIb — JXECTKO 3a/eJIaHHBIMHM Ha IONEpedYHbIX nepedopkax. B ciydae ecnu AIMHEBI
CMCXKHBIX OTCCKOB HJIN BCIIMYNHBI I[ef/'ICTBYIOIHI/IX Ha HUX HArpys3oK 3HA4YUTCJIIBHO OTJIMYAKTCA APYTr OT
Ipyra, To K03 PUIHEHT ONOPHO TTaphl MPOAOIBHBIX OAJIOK Ha MepedopKax ONpeAessieTcs Mo ceyouen

dopmyre:

|¢\

1+ )3

>

h

x= P

(
Ly
L,

TJe p — BENUUYMHA CpeAHel HHTEHCHBHOCTH MONEPEYHOI HArpy3KH B IBYX OTCEKaX, CMEXHBIX C PaCCUHTHIBAEMBIM IIEPEKPBHITHEM;
_p — UHTEHCHBHOCTH IIONEPEYHON HArpy3KH, NCHCTBYIONIEH HA JAHHOE IIEPEKPHITHE C PACYETHOH JIMHOM L,;
L, — cpelHee 3HAYE€HUE PACUCTHOM JUIMHBI JIByX CMEXKHBIX OTCEKOB.

+ N
= s

—_—

5.5.8 /lHuiieBoe mepekphITHe, SBIAIOIIEECS OMOpaMy sl OOPTOBBIX IMEPEKPHITUH U MEepebopoK,
JTIOJDKHO OBITH MPOBEPEHO Ha JeCTBHE HANOOIBITUX HArPy30K, MEPEIAIONINX OT YKa3aHHBIX KOHCTPYKIIHIA.
[Ipu 5TOM JOMKHBI OBITH OOECHEYEHBI CIEMYIOIME 3amachl YCTOMYMBOCTU k), O OTHOLIEHHIO K
JIEHCTBYIOIINM HANPSDKEHUSM HIIH yCHITUSIM:

IJIs IPOZIONBHBIX Oanok — k,=2,0;

A7 TONEPEeYHbIX Oanok — k,= 1,5;

[Tpu pacueTax yCTOHYHBOCTH B IEPBOM MPHOIMKEHUN OATKU TEPEKPBITUS JOMYCKAeTCs MPUHUMATh
KaK M30JIMPOBaHHBIE C MPHCOEANHEHHBIM ITOSICKOM, OTpeAeIsieMbIM cormacHo 5.5.3.

Ecnu BbleykazaHHble TpeOOBaHMS K YCTOHYMBOCTH HE BBIMOIHSIOTCS, TO JIOJDKEH OBITH BBITOJTHEH
pacdeTr BCEro MepeKpBITHSL.

5.5.9 Ilpu npoBepke YCTOHYMBOCTH OaJlOK IHMIICBOIO IEPEKPBHITHS O0s3aTEIbHO JODKHA OBITH
MPOBEpPEeHa YCTOWYMBOCTH IUIOCKOW Qopmbl u3ruba s Oanok T-oOpa3Horo mnpodmis W MecTHas
YCTOHYHUBOCTh CTEeHOK Oamok II-oOpazHoro mpoduias. B oboux ciaydasx koddduimeHT 3amaca
YCTOHYMBOCTH JOJDKEH OBITH k), > 1,5.

5.5.10 Pacder npodHOoCTH OOPTOBOTO MEPEKPHITUS JODKEH MPOM3BOAUTHCS HA NEUCTBHUE THAPOCTA-
THUYECKOTO JaBJICHUS, PacIpeACIeHHOr0 Mo BBICOTE OOpTa MO TPANCHUEBUIHOMY 3aKOHY.

IlImaHroyTH paccMaTpUBAIOTCS KaK Hepa3pe3Hbie Oaiku, CBOOOJHO ONEepThie HAa BepXHEU mamyde u
CKYJIOBOM JIicTe. PacueTHast AyMHa MIMTAHTOYTOB OTPENENsieTCs B COOTBETCTBUH € 5.5.2.

Ecmu B pesynmpTare pacuera IIMaHTOYTOB KaK HeEpa3pe3HbIX OajoK yKazaHHOe TpeOOBaHUE K
JIOMTyCKaeMbIM HANpPSDKEHUSAM HE BBITIOJHACTCS, TO MPOM3BOAMUTCS pacyeT IIMAaHTOyTHON pambl, B COCTaB
KOTOpO# BXOmAT (uiop JHMINA, OUMCHI BEpXHEW M MPOMEXKYTOUHBIX Maly0, a TAKKe LIMaHTOYTHI.

5.5.11 Pacuer ycToiuuBOCTH OOPTOBOTO MEPEKPHITHS JOKEH MPOU3BOAMTHCSA HA CXKATHE W CIBHL.
IIpu >ToM KO>()QUUMEHT 3amaca yCTOMYMBOCTH NOJDKEH OBITH K,>1,5 M0 OTHOMIEHMIO K HauOONBLIINM
YCHJIMSIM, TIepe/laBaeMbIM Ha PacCUUTHIBAEMOE MEPEKPHITHE CO CTOPOHBI OMUPAIOIINXCS HAa HEro manyo,
raTdopmM, MOMEPEUHBIX NepeOOPOK U THHUIEBOTO MEPEKPHITHSI.

5.5.12 B HOCOBOIi OKOHEYHOCTH IIMAHTOYTHI, 8 TAKXKE JHUILEBOW HA0OP, HOHKHBI OBITH PACCUMTAHBI
Ha JeHCTBHE THUAPOAMHAMUYCCKUX NAaBJICHUH MPH ynapax BOJIH.

JlaBeHue ompenensieTcss CoriacHO TPeOOBaHUIM COOTBETCTBYIOMMX 4acted mpasmin PC, permamen-
THUPYIOIIUX MMPOYHOCTH KOPITyca W Ha KOTOpPBIE OBLT 0JJOOPEH MPOEKT Cy/IHA.

5.5.13 IIpouHocTs BepxHel HanyObl, a TakkKe MPOMEXKYTOUYHBIX manyd u miardopm, AokHa OBITH
MPOBEPEHa Ha JEHCTBUE SKCIUTYaTallMOHHBIX HArpy30K:

JTABJIICHUE OT HaKaTa BOJIH Ha BEPXHIOI Maryly;

BEC HaXOJSIIUXCS Ha May0ax u marGopMax rpy30B ¢ y4eTOM HHEPIMOHHBIX CHJI, BO3HUKAIOIINX IPH
Kauke Cy/IHa;

Harpy3ka ot nelicTBHAsS HAaKaThIBAIOLIEH BOJBI U PACUETHBIC 3HAYCHMSI MHEPLUOHHON COCTABIIIOILEH,
UCXOMs M3 aMIUIUTYA U HEepHOAOB OOPTOBOM M KHJIEBOM KayKH, 3aJaHHBIX B MPOCKTHOH JOKYMEHTAlHH,
OTIPE/IETISIFOTCST  COTJIACHO TpPeOOBaHUSM COOTBETCTBYIOMMX dYacTed mpaBun PC, peraMeHTHPYIOMIIX
MIPOYHOCTH KOPITyca M Ha KOTOPHIE OBLT 0OM0OpEH IPOEKT CymaHA.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XVI-82

5.5.14 YcroitunBocTh many® u miuargopM AoKHA OBITH TPOBEpEHa NMPH JIEHCTBHUM HAMOOIBIIAX
ycuiauid OT o0mero u3ruba M IepeJaBaeMbIX OT ONHMPAIOIIMXCS HAa HUX OOPTOBBIX MHEPEKPHITUH U
nepeGopoK.

Kosddunuent 3anaca ycToW4nBOCTH NPUHAMAETCS] PABHBIM:

ky=2,0 — JJI1 KapJIMHICOB;

k,=1,5 — s GUMCOB.

banku Habopa many® u miuardopM JOKHBI 00A3aTENBHO HPOBEPSTHCS HAa YCTOHUMBOCThH IIOCKOH
(dhopMbI m3rHda U MECTHYIO YCTOWIUBOCTE CTeHOK [1-06pa3zHoro mpodwmst (cMm. 5.5.9).

5.5.15 Henponunaemsie nepebOpKy JODKHBI MPOBEPATHCS HAa MPOYHOCTH MPH JIEHCTBUM aBapUitHOTO
Harmopa BOABI, BEIWYHHA KOTOPOTO OMpPEAEISIETCS COMIACHO TPeOOBaHUSIM COOTBETCTBYIOLIMX YacTeil
npaswi PC, pernaMeHTHPYIOIIMX NPOYHOCTH KOPITyca M Ha KOTOpble ObUI 00OpEH MPOEKT CyAHA.

Ha »Ty Xe Harpy3ky HOMKHa OBITh NpOBEpeHa HPOYHOCTh MNany0d W miaardopM, €ciu OHHU
o0ecneunBaloT HEMPOHUIIAEMOCTh OTCEKOB CyAHA NPU MX aBapUITHOM 3aTOTUICHHH.

5.5.16 Bce mepebopku, SIBISIOMIMECS ONOPaMH Uil MMAYOHBIX, OOPTOBBIX W JHHIIEBBIX MEPEKPHITHIA,
JOJDKHBI TIPOBEPATHCS. PACUETOM Ha JEHCTBHE HAHOONBIIMX HArpy30K HPH CKaTHU B JIByX HAIPABICHUAX U
CIBHTIE B IUIOCKOCTH nepeOopku. [Ipu 5ToM I0mKeH ObITh 0OecreueH 3amac yCTOMIMBOCTH He MeHee k, = 1.5.

5.5.17 OtnenpHO OMHKHA OBITH TPOBEPEHA MECTHAsI BUOpAIHs M IPOYHOCTh KOPMOBOH OKOHEYHOCTH,
MOJIBEPTAIOIICHCST BO3ICHCTBUIO BUOPAIMOHHBIX HArPy30K.

5.6 MIPOYHOCTH HAJICTPOUKH

5.6.1 Ecnu HancTpoiika yd4acTByeT B 00IIeM M3rubde Kopiryca, TO €€ MPOAoJIbHBIE CBs3U (OOPTOBBIE
CTCHKH, NaTyObl, IPOIOJbHbIC MEePeOOPKU) PACCUUTHIBAIOTCS HA JIEHCTBHE YCWINN, BO3HUKAIOUIUX IPU
o0mieM u3rube Kopiyca, H MECTHBIX Harpy3oK, 0OyCIIOBJICHHBIX BO3JICHCTBHEM BOJIH W HaXOISIIMXCS B
HaJICTPOHKe 00OPYIOBaHUS, MEXAaHU3MOB H JPYTUX TPY30B, a TAKXKE dKUTMAXKA.

5.6.2 Ycwnms, KOTOpBIE BO3HHUKAIOT B TPOJOJIBHBIX CBS3SIX HAACTPOMKH, YUacTBYIOIIEH B 0OIeM
U3rude, MOTyT ONPEACATHCS MO CIACAYIOIUM QopMyiam:

JUTIsE OOKOBBIX CTCHOK U MPOOJIBHBIX MEePeOOpOK

Gok .
E i iis
o,

Tin~

AJI1 KapJIMHTCOB

Ook
E ok

e O,; — HampsDKCHHE B OCHOBHOM KOpITyCe Ha YpOBHE BEepXHeil maixyOsl;
E,; — Mopynb (WM IPUBEACHHBIH MOJYJb) HOPMaJbHOH YIIPYroCTH MaTepuana OCHOBHOTO KOpIIyca;
A;; — npHBelIeHHAs OceBas XKECTKOCTh ITaHENM YKa3aHHBIX CBSA3CH B IPOOJIBLHOM HAIpPAaBICHHH;
Ap=ZXZA; — TpuBeJeHHAas 0CEBAasi KECTKOCTh KapJMHICA C NPUCOEIMHEHHBIM TOSCKOM (CM. 5.5.3).

Tk% Ak,

5.6.3 BenuunHa Harpy3Ku Ha CTEHKH HAJCTPOWKH OIPENENAIOTCS B COOTBETCTBUHU C TPEOOBAHUSAMU
npaswi PC, Ha koTopbie ObUT 0JI0OPEH MPOEKT CYy/IHA.

ITpoYHOCTh CTEHOK HAJCTPOEK BTOPOTO spyca JOKHA OBITh NMPOBEpPEHA HA JEHCTBHE HArpy3o0K,
BeJIMYMHA KOTOPBIX cocTarisieT 50 % OT Harpy3ok, ACHCTBYIONUX HA COOTBETCTBYIOIINE CTCHKU MIEPBOTO
sapyca.

5.6.4 B mecTax yCTaHOBKHM Ha CBSI3U HAJCTPOUKH (MaxyObl, epeOopKy M T.I.) 00OpYHOBaHUS 3TH
CBSI3HM JIOTOJIHUTENIBHO PACCUMTHIBAIOTCSA HA JCHCTBHE JOKAIBHBIX MM COCPEIOTOUEHHBIX HArpys3oK,
BEJINYMHA KOTOPBIX ONpeNeNseTcs o Gpopmyrie

PY =ki'M,

rie M — Bec YCTaHOBIICHHOTO 00OpYIOBaHMS,;
k3" — ko> UIHEHT TMHAMIMHOCTH, KOTOPBI JIOTDKEH OBITh He MeHee k=2 1 yTOUHSETCS U3 POSKTHON JOKYMCHTAIH Ha CY/IHE.
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5.6.5 Ilpu pacuere TPOYHOCTH CBA3eH HAICTpOWKH (pyOKHM) aisi MiacTUH W Oajok Habopa
KO3 GUIINEHTHI k,,, k. I OTIpeNeNIeHUs TOIMyCKaeMBIX HaNpsDKeHHH (M. 5.3.7) IpUHUMAIOTCS PaBHBIMH
k,=0,7, k.=0,8 HE3aBUCUMO OT XapakTepa ICHCTBYIOMEH HArpy3KH.

B cBs34X HaACTPOWKH, y4acTBYOIIEH B 00IIeM H3ru0e, HAPsDKEHUS OT U3ruba Kopryca v JACUCTBUS
MECTHBIX Harpy3oK JOJKHBI CYMMHUPOBAThCS.

5.6.6 Ilpu mpoBepke YCTOWYMBOCTH CBSI3€i HAACTPOHKH (pyOKH) JOIDKEH OBITh oOecreueH 3arac
YCTOHYMBOCTH HE MeHee k,>1,5.

5.6.7 OTnensHO MOJDKHA OBITH TPOBEPEHA MPOYHOCTH COSAMHEHHSI OOPTOBBIX CTEHOK HAIICTPOUKH C
KOpPIIyCOM B paliOHaxX €€ OKOHYaHUI Ha JEHCTBHE HANPSDKEHUN MPU CABUre W OTpbIBE. B 3TOM Citydae
K03(ULMEHTHI k,,, k. JOIKHBI IPUHUMATBCA PaBHBIMU k, =k.=0,0.

5.6.8 [lanenu creHok, nany® 1 nepeOOPOK HAJCTPONWKH PACCUMTHIBAIOTCS KaK CBOOOJHO OIEPThIE WMIIH/U
JKECTKO 3a/IeJIaHHbIC Ha OMOPHOM KOHType. ONOpHBIN KOHTYp AJIS IUIACTHH OOKOBBIX, IOOOBOM M 3aqHEN
CTEHOK CO3/IaeTCSl TOPHU3OHTAIBHBIMH CBSI3AMH, K KOTOPBIM OTHOCATCA BEPXHSS Maixyda Koprmyca,
MIPOMEKYTOUHBIE TalyObl HAJCTPONKM M €€ KpBIlla, U BEPTHKAIBHBIMU CBS3SIMH — IepeOOpKamMHu U
mmaHroyramu (croiikamu). st miacTMH nany0 ONOPHBIMU CBSI3SIMH SIBJISIFOTCSI CTEHKH, IMEpeOOpKH,
OMMCBI M KapJIMHICHI.

IInacTuHel GOKOBBIX, JOOOBOI W 3amHEl CTEHOK, a Takke Masyd W KPBIMIM, CUUTAIOTCS JKECTKO
3aJieJJaHHBIMU 10 BCEM YETBIPEM KPOMKaM, 33 MCKJIIOUEHHEM IJIaCTUH CTEHOK M KPBIIIH, COSTUHEHHBIX
MEXIY co00ii 0 OIHON U3 KPOMOK. B 3THX MmtacTHHAX KPOMKH, ONUpAIOIIUecs APYT Ha Apyra, CYUTAIOTCS
CBOOOZHO ONEPTHIMH, a OCTAJbHbIC KPOMKH — KECTKO 3aJ€JaHHBIMH.

5.6.9 B mecrtax ycraHOBKM Ha mnamy0e o0OpynoBaHHMsS IJIACTHMHA NaXyObl PacCUUTHIBACTCS Kak
cBOOOIHO OTepTast M0 BCEM YETHIPeM KpPOMKaM, IPH AEHCTBUN MECTHOM MM COCPEIOTOYCHHON Harpy3KH,
BEJIMYMHA KOTOPOH ompesnensercs B cOOTBETCTBHM ¢ 5.6.4. OmnpeznencHHbIE HaNpsDKEHUS B dJIEMEHTax
TUTACTUHBI CYMMUPYIOTCSI C HAIIPSDKEHUAMU B 3THX K€ DJIEMEHTaxX IpU JeHCTBUM paBHOMEPHOW HarpysKu.

5.6.10 banku HaGopa (UIMAHTOYThI, OMMCHI, KApIMHTCHl U CTOHKH) JOJKHBI OBITh PACCUMTAHBI Ha
MMPOYHOCTh U KECTKOCTh MPHU JIEUCTBUU HArpy30K, YKa3aHHbBIX B 5.6.3 u 5.6.4.

Ecnu mmaHToyTE M OMMCHI JieKaT B OJHOW IJIOCKOCTH M 00pasyloT paMy HJIH MOJypaMmy, TO Takue
0aJIKu PacCUMTHIBAIOTCS KaK AJIEMEHTHI paMbl ¢ HETIOJBIDKHBIME W/VWITH TOABHYKHBIMH Y3JIaMH.

B npoTtuBHOM ciydae IIMAaHTOyThl M OMMCHI, a TaKKe KapJIMHICHl M CTOMKH, PAaCCUMTBIBAIOTCA Kak
OJHONPOJIETHBIE (MM MHOTONPOJIETHBIE) OANnKW C KECTKO 3aleNlaHHBIMH WM CBOOOAHO OIEPTHIMH
KoHIIaMH. B mociennem cioydae Oajska OKaHUMBAETCS, HE EPEXOAs B CBOEH INIOCKOCTH B APYIYIO CBS3b,
HampuMep, B TIepeOopKy.

OrmnopaMu SIBIISTFOTCSL:

JUISL IITIAHTOYTOB M CTOCK JJOOOBOW M 3aJHEH CTCHOK — MadyObl U KpBILIA;

i1 OuMcoB — OopTa, NPOAOJIbHBIE TEPEOOPKH, MUIIIEPCHI;

Ul KapJIMHICOB — JI000Bast ¥ 3aJHsIsI CTEHKH, MONIEPEUHbIe NepeOOPKH, MUIIIEPCHI.

5.6.11 Ilpu ompenenreHNN TEOMETPUIECKUX M YKECTKOCTHBIX XapaKTEPHCTHK Oaiku Habopa HIMpHHA
MPUCOEAWHEHHOTO TMOSICKA IIACTUHBI MTPUHUMAETCsI (B 3aBUCHMOCTH OT TOTO, YTO MEHbIIIE) paBHOH 1/6/,
wi 7H, ecnu miacTHHa MMeEET TPEXCIOWHYI0 CTPYKTypy (Tae /; — pacdeTHas JUIMHA mponeta, H —
CyMMapHas TONIIUHA TPEXCIONHON IUIaCTHHBI).

Pacyernas anuua mponera /; NPUHUMAETCS PABHOM PACCTOSHUIO MEXIY TOYKAMU IEPEecEedeHUs
HEUTPAITLHON OCH PAacCUUTHIBAEMON OAJIKM ¢ IIOCKOCTSIMH, TIPOXOIAIIAME Yepe3 HeUTpalbHbIe OCH OaJIoK,
WM CO CPeIMHHBIMHU MOBEPXHOCTSIMH TaHeNel cBsizel (0opra, mepeOopoK U T.I.), KOTOpBIE OHA MEpEeceKaeT.

5.6.12 Ilpu pacuere Oanok Habopa TEPEeMEHHOCTh CEUCHHS B pailoHE OIMOPHBIX 3aKPEIUICHUH,
BbI3BaHHAs YCTAaHOBKOW KHHII WMJIM H3MEHEHHEM BBICOTHI NPOGMIS B MECTE€ CTBIKOBKM Oanku C
TepeceKaromeiics CBA3bI0, HE YUUThIBaeTCA. Takke He YUUTHIBAeTCS KPUBH3HA OAJIOK, €CIIM €€ BeTMINHA
He npessimaet 20 %.

5.6.13 TpexcioiiHble MIACTHHBI CTEHOK, Nany0, mepebopoK U T.A., a TaKXKe UX Ha0Op, TOKHBI OBITh
MPOBEPEHBI HA OOIIYI0 U MECTHYIO YCTOMYMBOCTH MPH Hanbosee HeOnaronpusaTHOM COUYETaHUU Harpys3oK,
JeHCTBYIOIIMX Ha HUX. [Ipy 3TOM moj MECTHOU moTepeill yCTOMYMBOCTH MOHUMAETCS:

B TPEXCIIOMHBIX TUIACTHHAX — ITOTEPs] YCTONYNBOCTH HECYIINX CIIOEB;
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B Oaikax — TOTepsi YCTOWYMBOCTH CTeHOK s [1-00pasHoro npoduiis (miockoi hopMbl H3ruda s
T-06pa3HbIX 0aIoK).

Koo duumnent 3amaca MECTHOM yCTOMYMBOCTHM JIOJDKEH OBITH HE MeHee ky,=>1,5 Mo OTHOHIEHMIO K
pacueTHBIM HaNpPsKEHHSIM, JEHCTBYIOIINM COOTBETCTBEHHO B HECYIIMX CNOSX M cTeHKax lI-obpasHoro
npoQuIIs.

5.6.14 IlnacTuHBI OOKOBBIX CTEHOK HAJCTPOMKH, a TAaKKe MPOAOJBHBIX MEepeOOPOK JOIKHBI OBITh
IPOBEPEHbI HA YCTOWYMBOCTH IPU COBMECTHOM J€HCTBUM HAaMOOJBIIMX IO BEIUYMHE HANPsDKEHUH OT
o0miero m3rnda W yCWINH, BBI3BAHHBIX JIEHCTBHEM HArpy30K Ha BBIIIECTOSIINE KOHCTPYKIHH, HX BECOM,
a TaK’ke BECOM YCTaHOBJICHHOTO Ha HUX obOopymoBaHus. Koag¢uuueHt 3amaca oOmieil ycTOHYMBOCTH
JOJIKeH ObITh ky,>1,7.

5.6.15 IlInaHroyTel U CTOMKM HOCOBOM U KOPMOBOM CTEHOK IMPOBEPSAIOTCS Ha YCTOWYMBOCTH IMPHU
JeHCTBUN yKa3aHHBIX B 5.6.14 ycwmmid. KoadduimeHT 3amaca Ha 00MIyI0 YCTOWYHUBOCTD IMINAHTOYTOB
CTOEK JIOJDKEH OBITh HE MeHee ky,=>2,0.

5.6.16 IlmactuHbl mamy® MOMKHBI TPOBEPATHCS HAa YCTOMYMBOCTH IPU COBMECTHOM JEWCTBUU
HauOOJIBIINX TI0 BEIIMYMHE HANpsOKeHWH oT obOmero m3ruba (cm. 5.6.1 m 5.6.2) u HampshKeHUH,
BBI3BAHHBIX ONHPAHHEM Ha HHX IEPEKPHITHH OOKOBBIX CTeHOK. Koaddunment 3amaca oOmei
YCTOWYMBOCTH IUTACTHH Naly0, a TAKKE KPBINIK NOJDKEH ObITh HE MeHee k), > 1,5.

5.6.17 BumMcel anmy0 W KpBIIIA JOJDKHBI MPOBEPSATHCS HA YCTOMYMBOCTH MPU NEHCTBUU HAUOOJBIINX
M0 BEJIMYMHE YCWIINH, NepeiaBacMbIX OT ONMHPAIOIIUXCS HAa HUX OOPTOB, a KapJIMHICHl — MpHU IEHCTBUU
HanpspkeHuid ot obmero m3ruba. Koadduuument 3amaca oOmielr ycroiunBocT 0anok Habopa namyd u
KPBIIIM JOJDKEH OBITh HE MeHee k,>1,7.

5.6.18 YcToMUnBOCTE TIOTIEPEYHBIX TTEPeOOPOK, a TaKKe HOCOBOH M KOPMOBOI CTEHOK, JIOJDKHA OBIThH
MIpOBEpEHa NpHU ACUCTBUU HAHOOJBIINX 10 BEJWYMHE YCHIIMH, IIepeaBaeMbIX OT ONMMPAIOIINXCA Ha HUX
NEePEKPLITUH OOKOBBIX CTEHOK M BBIMIECTOSIIUX KOHCTpyKuuid. Koadduument 3amaca oOmiei ycroid-
YUBOCTH JIOJKEH OBITh HEe MeHee k,=>2,0.

5.6.19 IIpoyHOCTh U YCTOWIMBOCTH MUJUICPCOB TOJDKHBI IPOBEPATHCS MPH JCHCTBUN HAUOOJBIIHNX I10
BEITMYMHE YCWIWH, IMepelaBacMBbIX OT BBIMIECTOSIINX KOHCTpYyKIui. Koaddunuent 3amaca oOrmeit
YCTOHYHMBOCTH JOJDKEH OBITh Takke He MeHee k> 2,0.
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HIPUJIO’KEHUE 1

MPOYHOCTHh 1 YCTOMYUBOCTH BAJIOK U IIJIACTHH KOPITYCHBIX
KOHCTPYKIUI

(PexoMenanuu mo pacyeram)

1 HATPA)KEHHO-JE®@OPMHUPOBAHHOE COCTOSIHHE BAJIOK

1.1 Pacuer XeCTKOCTHBIX XapaKTEPHCTHUK IMPOM3BOAWUTCA I Oajok HaOopa, MpoMiIb KOTOPHIX
nokazaH Ha puc. 1. PexoMeHIyemblil MPHUCOCAMHEHHBIH MOSCOK OOMIMBKH KOpmyca (HacTuia maiyo,
MOJIOTHHUILA TTEPEOOPOK) UMEET TPEXCIOHHYIO CTPYKTYPY CO CIUIOLIHBIM MIJIM KOHCTPYKTHBHO-OPTOTPOII-
HBIM 3aIOJIHUTEIEM C IPUBEICHHBIMHU YNPYIUMH XapakTepuctukamu. llom OGanmkoit cpennmii cioit
TPEXCIIOMHOTO NMPHCOEANHEHHOTO TI0SICKa IMEET YCHIICHHE B BU/IE 3aIIOTHUTES TTOBBIIIEHHOHN TNIOTHOCTH.

8

X
al
%
e
% _
o

2/ i/ I blre f(s, 0Cb cpagHenus
/1

B/ong

Puc. 1 Pacuernas cxema Ganku [1-006pa3Horo (TpaneunueBHIHOTO) MPOGIIS:
1, 4 — Hecymye ciou; 2 — 3aMolHUTEIb CPSAHETo ciost; 3 — yCHUIICHHE B BUJIE 3aIllOJHUTENS MOBBIIICHHON [IOTHOCTH;
5 — ¢manen; 6 — creHka 0anku; 7 — CepACYHUK Oanku; 8 — CBOOOMHBIN MOSICOK

[TpuBeeHHBIC TEOMETPUUYECKHE MTapaMETPhI MTONIEPEIHOT0 CeUeHHs MPOQUIIs, a IMEHHO CTaTHYeCKUN
MOMEHT ¥ MOMEHT WHEPIIMH OTHOCHUTEIILHO OCH CPABHEHHSI OMPEeAeTCs Mo GOopMyiaM, MPUBEACHHBIM
B Tabm. 1.

Nsrubnas xectkocth Oanku I1-00pasHoro mpoduns OTHOCHTENBHO cOOCTBeHHOM ocu O, omnpene-
JISIeTCsI O cenyroiei gopmyie:

8 8
Dy =X (EFz +i)—e’ X EiF,
i=1 i=1

I € — PACCTOSHUE MEXIY OChIO0 CPAaBHEHHS U OCBIO ), ompeaensemMoe no Gopmyie;

8

Z E[F[Z[
e _i :81 : (1 1)

X EF;

i=1

E, F;, z; — cm. Tabm. 1.
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Tabnuma 1

Onpeueﬂeﬂne NMPUBEACHHBIX T€OMETPHYECCKHUX MMapaMeTPOB NMONEPEYHOro CeYeHUust HpO(l)l/[Jlﬂ

-1 ITnomans Monyns OTcTosiHuE LIEHTpa IIpuBenennas IIpuBenennbIit ITpuBeaeHHBIIT MOMEHT MHEPLIMU
3JIEMEHT | MOTNIepEeYHOro | HOPMAaJIbHOM | TSHKECTH JIeMEeHTa OT | IUIOIAJb MoIe- | CTaTUYECKUH MOMEHT =
(cM. puc. 1)]  ceuyenus YHPYrOCTH OCH CPaBHEHHS Z; PEYHOro Ccev4eHHs nemenra E;Fiz; nepex—xozgon C06CTNB?H'
anemenTa F; | anemenra E; anemenTa E;F; EiFizi HBII 1;
1 8lBlong El(ll) 81/2 BlBl(ngl(ll) % 6%BlnngEl(ll) % 6?BlnngEl(ll) -
2 2h(Blang - b)c{ure) Ecore 61 +h 2h(BIong - b:iom)E(‘om 2h (Blong - b?are) 2h(BIong - %ure) -
E('are(al + h) Ez'ure(6l + h)2
3 2h'bﬁure Eiu’e 6l +h 2h'b20reE£1re 2h'b{‘vreE<'are(51 + h) Zh'b{‘vreEcore X 7
X (31 +hy
4 8ZBlung E'}IZ) 6l +2h+ 82/2 E%)SZBlung E%)SZBlung X E5/2)62Blung X -
X (81 +2h +84/2) X (8;+2h +5,/2)
5 twb_/' EW 61 +2h+ 82 + tw/?’ Ewtwa l"‘wtwb_/'>< Ewtwa'(Sl + -
X (8 +2h+8,+1,/3)| +2h+8,+1,/3)
6 2, He E, S+ 20+ 8, +H, /2 2E,t,, e 2E, 1, e x 2E by e x (3, + | Et H?
sin o sin o sino sin o —_—
x (8, +2h+ 8y +H./2)| +2h+8,+H./2)> 6
7 B.H. E. 01 +2h+3,+H./2 E.B.H, E.B.H_.x E.B.H.(8;+2h+ E.B.H?
X (8+2h +8,+H,/2) +8,+H,./2) 12
8 b,t, E, 6, +2h+0,+H.+t,/2 E,b,t, E, bt (5 +2h+ E,b,t,(5;+2h+ —
+8,+H1,/2) +8,+H +1,/2)
8 8 8 R
2 EF; ;lEiFiZi _El(EiFizi +i)

OceBast )Ke€CTKOCTb OaNKH BBIYHCISIETCS 10 (opmyse

8
B” =X
i=1

EF,.

1.2 HopMmasbHble HanpspKEHHs, BO3SHHUKAIOIIME B JJIEMEHTaX OalKh MpU ACHCTBUM HM3THOAIOIIETo
MoMeHTa M| u oceBoi cunbl 1 ONpeAenstorcs no ¢popmye

Mz, Ty

G(Iil) =E;

Dy Bn

(1.2)

s HamOosiee XapakTepHBIX 3JIEMEHTOB Mpo(uis OajlKu 3TH HANPSIKCHUS, ONPEACISICMBIC I10
¢dopmyre (1.2), paBHbIL:
B CBOOOIHOM ITOACKE OanKu

(8) —

Oj=maxoj; =

(8) —

M T
En[D“ (s +i/2—e)+

I

By

B «CEpACYHUKE» MPODuIIs

M,
D,

1

(z7+ H/2—e)+

T,

J:

11

B HMKHEM HECYHIEM CJIOC NPHUCOCANHCHHOI'O MOACKA Oanku

1 1 1
(5(] 1) =max cﬁ 1) :E,S )(—

Mle
Dy,

rae z7, zg — CM. Tabx. 1.

T,
+7 .
B’
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1.3 KacarenbHbie HaIlps’KCHUS, BOSHUKAIOIUE B 3JICMCHTAX Oanku nonq ,Z[eflCTBHCM nepepeBLIBa}omeﬁ

CWIBbl N}, ONPEAEISIIOTCS B ABYX PAaCUETHBIX CEUECHUAX:
Ha yPOBHE CEPEeIUHBI BHICOTHI MPOQUIA

z=2z

B COCIMHEHWH OaNKH ¢ MPUCOECTUHEHHBIM MOSCKOM (CM. pucC. 2)

z=7.

A z(3)

- \ : 2

OCb CpaBHeHUs:

Puc. 2 PacuetHas cxema onpeaeneHUs KacaTelbHbIX HalpsKEHUH

KacarenbHble HANPSOKEHHS B CEUCHUH Z = z° ONMPEENSIOTCS M0 CIIEAYIOMIM (hopMyam:
B «CEPIECYHUKE

c)_ Q .
3 21,GV3/GE+B(Z°)

of

B CTeHKax 00(opMOBKH mpoduiisi Oanku
W = Y
137 26,GIG 5+ B(Z°)’

rie G¢ — MOIyJb CIBMIa MaTepuaa «CepaeuHuKay;
G153 — MOIyJb C/ABHIa Marepuaia CTeHKH B IUNIOCKOCTH apMHPOBAHHS,

CoS oL

Bo#) =B A2z —e—2) o

I\
Q_DqulEijZj'

(1.3)

CraTnuecKuii MOMEHT YacTH TIOTEPEYHOr0 CeueHUs MpoduIst Gaaku, pactolOKEHHOTO BhIIIe z = Z°

(cM. puc. 2) onpexpensiercs o Ghopmyie

k — — — —
I EFj5 = E FuZy = B Fu 2, + EFe2,
j=
rae FnErL = bntn(zfﬁ_e);
T = ty

. —_w + N2 .02
Fwa Sil’l(l[(Z7 H(/Z e) (Z)]a

FL,EC;% [Bu+2(z4+ %Bz—z—e) Cs?zz]'[(zﬁ- %H(,—e)z—(z")z].
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KacaTe/bHble HANPSOKEHHs B CeueHHH z =2z (CM. pHC. 2) ONpPEENSIOTCS 110 CIELYIOMHM GopMyIam:
B «CEpACYHUKE» MPpOodus

ot = 0 A )
BT 2(1,G /G +b,GRIG + BLZ)
I10 IMHUHU KOHTAKTa BerHeFO HGCYH_ICI‘O CJI0A C (I)HaHLIaMI/I 6aJ'IKI/I
o e 0
37 2(t,+by) + BLZ) GIGT3) °

rae C 13 — MO}JyJ'IB Me)KCJ'[OI/IHOFO caBHUIa (bJ'IaHI_[a paBHI;II/I MOI[yJ'IIO Me)KCJ'[OI/IHOFO caBHUTa MaTepI/Iana CTCHKH,
COS O(
B/)= +H)

0— onpeaenﬂeTCH o ¢popmyine (1.3), mpu 3TOM

k —
— ¢ = 2 2)=(2
ZIE FZ] E )Fl zy )+ECUV[:‘FLUI"C’ zure+EcareF2)me cyare+E( )F( )Zl(l)
j=

ENF{V 280 = EfY Biongdi(e—81/2);

_ _ ¥y .

Ec'nre Fcore Zeore ™ 2Ecnre(Blong - bcore)h (e - ZZ):
y Ty y

Ecure Fco; re Zcore ZEL orebc ureh (@ 23)

2 2 2
EP FP 2P = EfP Biongds(e—za);

1.4 Tlporu6sl Oanku w, u3rubaromuii MOMEHT M| W mepepesbiBaiolias cuiia N; ONpeleNsioTcs B
3aBUCHUMOCTH OT YCIOBUM €€ Harpy)kKeHUs W 3aKkpeIlyleHHs B ONOpPHBIX cedeHusx. dopmynsl s
OIIpeeNICHNs IIapaMeTpoB AJIsl HauboJee XapakTepHbIX CIy4YaeB, BOSHUKAIOIIUX IIPH pacdeTax KOPIyCHBIX
koHCTpyKImi n3 I1IKM, ompenensroTcss Ha OCHOBAaHMH OOIIEWHXEHEPHBIX TOAXOAOB K CTPOUTEIHHON
MEXaHHKE KOpaos.
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2 YCTOMYMBOCTH BAJIOK

2.1 Ilpu neiicTBuM Ha OajKy MpPOXOJIBHBIX (OCEBBIX) CxuMaronux Hanpspkenuit 7 (7 <0), koTopsle
MOTYT BBI3BaTh €€ IMOTEPI0 YCTOMYMBOCTH, KPUTHYECKOE HAIpPsDKEHHE OINpeAessercd Mo clexyromei
¢dopmyre:

T — T leu
1buck 1+ Tleu/Kll s

rre 7., — TEOPETHYECKOE DIIIEPOBO HAIPSDKCHUE,
K1 — xectroCcTh Ha caBur (cM. 1.3);
K1 =2G3t,+G°B)H.

2.2 TeopeTuueckoe SUIEPOBO HANMPSIKEHHE MOTEPU YCTOMUYMBOCTH OIpPEAEISIeTCS MO CIEIYIOIUM
dhopmymam:
JUIst 6aoK co cBOOOAHO OMEPTHIMU KOHIIAMH

_nDyy
Tleu - 12 >

U1 0aJIOK C JKECTKO 3a[eJIaHHBIMU KOHI[AMU

_47I4D11
Tyew= 2 5

Ui OaJIoK, OJMH KOHEIl KOTOPBIX 3aJieJlaH, a BTOPOH IIApHUPHO ONEPT

_27I4D11
Tleu _—12_ 5

roe Dy — cm. 1.1.
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3 HAITIPSIAKEHHO-IE®@OPMHUPOBAHHOE COCTOSSHUE OJHOCJOMHBIX IJIACTHH
IIPU U3T'BE

HanpsokeHHO-I1eOpMUPOBaHHOE COCTOSIHUE OTHOCIOMHBIX IJIACTUH NMPH M3rHOE ompenensieTcs Mo
creayromuM hopmyaam:

Mé = k5pb2a

Ille p — UHTEHCUBHOCTb PAacUeTHOW HarpysKH;
M| — M3rubaroIuii MOMEHT B IICHTpPE IUIACTHHBI B CCYCHHH, MAPAIUICIBHOM OCH V;
M, — u3rn6aruuii MOMEHT B LICHTPE IUIACTHHBI B CEYCHUH, NApaICIbHOM OCH X;
M5 — n3rubaroniuii MOMEHT B CEpeMHE JUTHHHOW CTOPOHBI OMIOPHOTO KOHTYPa B CCUCHUH, APAJUICIIEHOM OCH X;
E, u E; — MOJIyJM HOPMaJIbHOW YNIPYroCTH B HampaBiIeHWH OCHOBBI (HampasieHue 0°) u yrka (Hamnpasierue 90°);
{ — TOJIIMHA TUTACTUHBI.

3HaueHus kK03()OUIMEHTOB k; U1 N30TPOIHBIX U OPTOTPOIHBIX IJIACTHH C COOTHOLICHUSIMH MOIyIeH
YIPYIOCTH B HalpaBi€HUU KOPOTKOM M JIJIMHHOW CTOPOH IIAcCTUHBI, paBHbIMM 1,0 u 1,5, mpuBeneHs! B
Tabmn. 2 U 3 IS )KECTKO 3a/IeIaHHBIX OMOPHBIX KPOMOK M JUIS TUIACTHH CO CBOOOHO OMEPTHIMU KPOMKaMHU
COOTBETCTBEHHO.

B cnydae ecnu OOmMMBKM WIIM HACTHWIIBI BBIIOJNHEHBI C MapajuleIbHO-JHATOHAIBHBIMUA CXEMaMH
apmupoBanus  [(0°/90°)/(+45°/—45°)/(0°/90°)/...... /(+45°/—45°)/(0°/90°)], TUTacTHHBI paccMaTPHUBAIOTCS
KaK M30TPOIIHBIC, a B KAUECTBE PACUETHBIX YNPYI'HX XapaKTEPUCTUK IPUHUMAIOTCS CPEIHUE 3HAYCHUS,
PaBHBIE NIOIYCYyMME COOTBETCTBYIOLIMX XAPAKTEPUCTHK B HAIIPABJICHUSX OCHOBBI M YTKa ITApaJIIEIbHBIX CIOEB:

_EtE;

Eav_ 2 B
+

Vav:v1 sz .

[IpuBeneHHbIe NaHHBIC 7SI OPTOTPOIHBIX IUIACTHH OTHOCATCS K [IKM ¢ mapauielibHBIM apMUPOBaHHEM
[(0°/90°)] (EV/E>=1,0; E\/G=5) u (E|/Ey=1,5; E;/G=06), opueHTHpOBaHHKIX HampasieHueM 1 — (0°) Bmonb
KOPOTKOH CTOPOHEI.

HaunGosnpiiue HopMalibHbIE HAMPSHKEHUS B IJIACTUHE OMPEACIIAIOTCS M0 GopMyie
Gii:i6Mi/t2-

»(2)

Lo

///////lf//////////f///////f///////f/f////
i

1
¥

I~
OV RRRRRN RN

Y x(1)
LT TS A E T A rd s 2rres o

MALLETLLLARLLS LR ALY

Puc. 3 PacuerHas cxema OJHOCIIONMHBIX IUIACTHH
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Tabnuma 2
3Havenust ko3ppuuueHToB k; 1 MJIACTHH C KECTKO 3a/1eJJAHHBIMH KPOMKAMH
a/b
k; Tun nmacTuHb!
1,0 1,25 1,5 1,75 2,0 2,5 3,0 0
M3orponHas 0,0138 0,02 0,0241 0,0263 0,0276 0,0278 0,0279 0,0284
ki | Oprorponnas, E1/E, = 1,0 0,0153 0,021 0,0255 0,0275 0,029 0,0307 0,0312 0,032
Oprotponnas, E1/E, = 1,5 0,0168 0,0227 0,0266 0,0283 0,0299 0,0299 0,0309 0,032
M3orpomnHas 0,0229 0,0228 0,0201 — — — — —
ky | Oprorponnas, E\/E, = 1,0 0,024 0,0235 0,021 — — — — —
Oprotponnas, E/E, = 1,5 0,0213 0,0196 0,0174 — — — — —
M3oTpomnHas 0,0229 0,0315 0,0368 0,0383 0,0399 0,0404 0,0405 0,0417
ks | Oprorponnas, E\/E, = 1,0 0,024 0,033 0,0375 0,0395 0,0408 0,0415 0,0418 0,0425
Oprotponnas, E/E; = 1,5 0,0259 0,0344 0,0384 0,04 0,041 0,0415 0,0419 0,0425
M3oTpomnHas 0,0517 0,064 0,0753 0,0814 0,0829 0,083 0,0832 0,0833
ks | Oprorponnas, E\/E, = 1,0 0,054 0,067 0,0783 0,082 0,083 0,0833 0,0838 0,085
Oprotponnas, E/E; = 1,5 0,058 0,0698 0,0794 0,0825 0,0832 0,0835 0,084 0,085
TabGnuna 3
3Havenust Ko3ppHUHEHTOB k; ISl TVIACTHH CO CBOOOIHO ONEPTHIMH KPOMKAMM
a/b
k; Tun mIacTHHEL
1,0 1,25 1,5 1,75 2,0 2,5 3,0 0
ky | U3oTponHas 0,0443 0,0656 0,0843 0,099 0,1106 0,1221 0,1336 0,1422
Optotponnas, E\/E; = 1,5 0,0762 0,1062 0,1225 0,1381 0,1469 0,1542 0,1562 0,1563
ky | U3oTponHas 0,0479 0,0503 0,05 0,0482 0,0464 0,434 0,0404 0,0375
Optotponnas, E\/E; = 1,5 0,0493 0,0444 0,0414 0,0292 0,0246 0,0188 0,0134 0,0125
k3 | U3oTpomuas 0,0479 0,0659 0,0812 0,0928 0,1017 0,1101 0,1185 0,125
OprotponHas, E{/E, = 1,5 0,0661 0,0876 0,1069 0,1135 0,1201 0,126 0,13 0,133
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4 YCTOMYMBOCTH OJTHOCJIOMHBIX IJIACTUH ITPU CKATHA

4.1 Kpurnyeckoe Hampspkenue mis [IKM ¢ mapamienbHO#M cTpyktypoit apmuposanus [(0°/90°)]
ompexensercs mo Ghopmyie

Obuck = EIB(t/b)zy

rae E; — MOmynb yIpyrocTd B HalPaBICHUH CXKATHS;
B — ko3¢ duipenT, 3aBUCAIINI OT COOTHOLICHHSI CTOPOH IUIACTHH:

(m)?+ 20w + 25 (1= vy)] + 22 (y/m)?
El El 2
B= e,
12(1 —V1V2)

rae Y =a/b — COOTHOLICHUE CTOPOH IUIACTUHEI,
M — YUCIIO MOJYBOIH TIPH TI0TEPE YCTONYUBOCTH;
t — TOJII[UHA IIJIACTUHBI.

4.2 TIKM ¢ napajuie/ibHO-IHaroHaIbHbBIME cxeMamu apmupoBanus [(0°/90°)/(+45°/—45°)/(0°/90°)/
...... /(+45°/—45°)/(0°/90%)].

Ilpu pacuere mmacTuH KoHeuHOM KecTkoctu u3 [IKM mnapamieiapHO-IUAaroHaJIbHOM CXEMBI
apMHUPOBaHUSl JOMYCKAETCsS MPUMEHEHUE METOAMKU pacueTa COOTBETCTBYIOIIMX H30TPOIHBIX IJIACTHH.
[Ipu 3TOM cpemHue 3HAYCHUS MOIYJISI HOpMAIbHON yIIpyrocTH u kodddunrenta [Tyaccona onpenenstorcs
M0 CIIEAYIOMUM (HopMyIiaM:

_E\tE

Eav 2 b
vy tv
Vav: 12 2

rae £, u E; — MOIYJTM HOPMAaJIbHOW YIPYTrOCTH B HANpaBiCHUH OCHOBHI (HampasieHue 0°) u yTka (Hampasienue 90°);
vi U v, — koddunmentsl [Tyaccona B HanpapieHnn ocHOBBI (Hampasienue 0°) u yTka (HanpasieHue 90°);

Ohuck = EavB(t/b)2~

3nauenus kodddumumenta B mia 0,4 <y < 3,0 npuseneHs B Tabn. 4 u Ha puc. 4 — 6.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XVI-93

3HaueHust KO3(I)(I)I/[I.Il/leHTa B B 3aBMCHMOCTH OT COOTHOIIEHHS CTOPOH IVIACTHHBI

Tabnumna 4

EY m 1 1 1 1 1 1 2 2 2 2 2 3 3 3
M 04 | 06 | 08 1 12 | 14 | 16 | 18 2 22 | 24 | 26 | 28 3
GIZ
5 6,57 | 399 | 344 | 357 | 406 | 478 | 3,44 | 345 | 3,57 | 3,78 | 406 | 343 | 348 | 3,57
15 8,5 6,96 | 438 | 3,82 | 396 | 444 | 506 | 3,82 | 383 | 396 | 416 | 444 | 3,82 | 386 | 3,96
12 734 | 476 | 421 | 434 | 482 | 554 | 421 | 422 | 434 | 455 | 482 | 420 | 425 | 434
5 644 | 3,86 | 3,30 | 344 [ 392 | 464 | 330 | 331 | 344 | 364 | 392 | 330 | 334 | 3,44
20 8,5 6,73 | 414 | 359 | 3,72 | 421 | 493 | 3,59 | 3,60 | 3,72 | 3,93 | 421 | 3,58 | 3,63 | 3.72
12 7,01 | 443 | 3,88 | 4,01 | 449 [ 521 | 388 [ 3,89 | 401 [ 422 | 449 | 387 | 392 | 4,01
5 6,36 | 3,77 | 322 | 335 | 3,84 | 456 | 322 | 323 | 335 | 3,56 | 3,84 | 321 | 326 | 335
25 8,5 6,59 | 4,00 | 345 | 358 | 4,07 | 479 | 345 | 346 | 358 | 3,79 | 407 | 3,44 | 349 [ 3,58
12 6,82 | 423 | 3,68 | 381 | 430 | 502 | 3,68 | 3,69 | 3,81 [ 402 | 430 | 3,67 | 3,72 | 381
5 6,30 | 3,72 | 3,17 | 330 [ 378 | 450 | 3,17 | 3,18 | 330 | 3,51 | 3,78 | 3,06 | 321 | 3,30
30 8,5 649 | 391 | 336 | 349 [ 3,97 | 469 | 336 | 337 | 349 | 3,70 | 397 | 335 | 340 | 3,49
12 6,68 | 4,10 | 3,55 | 368 | 4,17 | 489 | 3,55 | 3,56 | 3,68 | 3,89 | 417 | 3,54 | 3559 [ 3,68
5 6,26 | 3,68 | 3,13 | 326 | 3,74 | 446 | 3,13 | 304 | 326 | 347 | 3,74 | 302 | 3,17 | 3,26
35 8,5 643 | 3,84 | 329 | 343 [ 391 | 463 | 329 | 330 | 343 | 3,63 | 391 | 329 | 333 [ 343
12 6,59 | 4,01 | 346 | 359 [ 407 | 479 | 3,46 | 347 | 3,59 | 380 | 407 | 345 | 3550 | 3,59
5 6,23 | 3,65 | 3,00 | 323 [ 3,71 | 443 | 3,10 | 3,11 | 323 | 344 | 3,71 | 3,09 | 3,14 [ 323
40 8,5 6,38 | 3,79 | 3,24 | 338 | 386 | 4558 | 324 | 325 | 338 | 3,58 | 3,86 | 3,24 | 3,28 | 3,38
12 6,52 | 394 | 339 | 352 | 400 | 472 | 339 | 340 | 352 | 3,73 | 400 | 338 | 343 [ 3,52
5 6,19 | 3,61 | 3,06 | 3,19 | 3,67 | 439 | 3,06 | 307 | 3,19 | 340 | 3,67 | 3,05 | 3,10 | 3,19
50 8,5 631 | 3,72 | 3,17 | 331 | 3,79 | 451 | 3,17 | 318 | 331 [ 3,51 | 3,79 | 3,17 | 321 | 331
12 642 | 3,84 | 329 | 342 [ 390 | 462 | 329 | 330 | 342 | 3,63 | 390 | 328 | 333 [ 342
5 6,16 | 3,58 | 3,03 | 3,16 | 3,65 | 437 | 3,03 | 304 | 3,16 | 337 | 3,65 | 3,02 | 307 | 3,16
60 8,5 6,26 | 3,68 | 3,13 | 326 | 3,74 | 446 | 3,13 | 304 | 326 | 347 | 3,74 | 3,02 | 3,17 | 3,26
12 6,36 | 3,77 | 322 | 335 | 384 | 456 | 322 | 323 | 335 | 3,56 | 3,84 | 321 | 326 [ 335
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6
5 —
4
EP' =15 I'lla
20 I'Ma
25 IMa
60 I'Tla
3 Y

04

Puc. 4 3nauenns kosduuuenta B npu Gia =5 I'Tla
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B
7

6

5
EP'=15TI'Tla
20 I'Tla
25 I'Mla
60 I'Tla
Y

04

Puc. 5 3nauenns kosddumnuenta B npu Gis = 8,5 I'la
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B
8
m=1

7

6

5

] |

[ E}=15TTa
|
|

4 | : A 20 I'Mla
! 25 IMa
| |
| |

_ [ |

| |
1 | 60 I'Tla
[ [
| |

3 1 |

T T T T { T T T T | T T 1Y

Puc. 5 3nauenns koddunpenta B npu GY5 = 12 I'Mla
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5 YCTOMYUBOCTH OJTHOCJIOMHBIX IIJIACTUH ITPU CABUTE

5.1 KacarensHoe kputnyeckoe HanpspkeHre [IKM ¢ mapamiensHol cTpykTypoii apmuposanus [(0°/90°)]
ompexensercs o Ghopmyie
Jdopu y=1:

Tpuek = (Er/y* +2E3/v* + E2)B(t/b),

e E3=FE v, +2(1 —v»,)G;

B- iy 100
384(1—\/1\)2) 1,395+4(k1 +k2)’
2 4 2 4
e k= 1+2y24+y* . 14+2y24+y%

81+ 1874+ 2 1+1824+81y°1°

G E
A=v2+2ﬁfl(1—vlvz); y=alb; l=i.

I[Ipumeuanue. Hanpasienue apmupoBanus (0°) — BIOJIb CTOPOHBI [UIHHOU 4.

3Hauenus koddduuuenta B mis Y= 1 npuBeneHsl B Tabn. 5 U Ha puc. 7;

Tabnuuma 5
3Havyenus: ko3gduuueHTa B B 3aBUCHMOCTH OT COOTHOLLEHHSI CTOPOH IUIACTHHBI npu ¥ >1
bl
By, . ¥ 1 1,2 1,4 1,6 1,8 2 2,2 2,4 2,6 2,8 3
ITla| G5, 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 5,14 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 5,17 5,57 5,97
12 1,97 2,37 2,76 3,16 3,55 3,94 4,34 4,73 5,13 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 5,19 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 3,98 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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6,5

1,8
anm],6
m - /,4
1,2
1
15 EY, IMla
15 20 25 30 35 40 45 50 55 60
-------- GY=5THa ««+vvv.v..GP=85TIa GYl=12TI'Tla
Puc. 7 3nauenus koddduimenta B B 3aBUCHMOCTH OT COOTHOLIEHHS CTOPOH IUIACTHHBI IpHU Y = 1
.2 pu y=0,5:
— 2
Thuck = B(t/b) >
mt N2 _ 08
rne B=0,00952 ———— \/D—\/D —9,58C:
1— ViVa
me C=E'E-EE, N . o
D=482E'E+1,31E'E+0,64E-E+0,101E-F;
E'=FE|+2F;+E;;
E,.: 16E1 + 18E3 + 5,06E2,
ENZ El + 8E3 + 16E2,
E= 16E1 + 50E3 + 39E2,
E3 = EIVZ +2(1 — V1V2)G.
3nauenus kodpduuuenta B must y=0,5 npuBeneHsl B Tabn. 6 U Ha puc. 8.
Tabnuma 6
3Havyenus koddpduuuenta B, I'lla, B 3aBHCHMOCTH OT COOTHOLLIEHHSI CTOPOH ILUIACTHHBI npu ¥ = 0,5
Eb
ol P 15 20 25 30 35 40 50 60
GIZ
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, [TTla]
1300

1200 /
1100 — - .
e -l

1000 — T T

900 T =

800 //"' — -

700 s
L R d="

600 ’f e

500

400 -

bl
300 E,
15 2 25 30 35 40 45 50 55 60

________ GP=5THa «-vevvve..G=85TIT o G{}=12TTla

Puc. 8 3nauenus koddpduuunenra B, I'Tla, B 3aBUCUMOCTH OT COOTHOILICHUSI CTOPOH IUIACTHHBI Ipu Yy = 0,5



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08
XVI-100

6 HAITPSIKEHHO-IE®@OPMHUPOBAHHOE COCTOSHUE TPEXCJIOMHBIX IJIACTUH
P HUJINHAPUYECKOM U3T'UBE

B Hacrosimem pasnene npuBeaeHbI POPMYIIBI Ul pacieTa MaKCUMAIIbHBIX TPOTHO0B, MaKCUMAITBHBIX
HOPMAJIbHBIX HANPSDKEHUN B HECYIIMX CIIOSIX U MAKCHUMAJIbHBIX KacaTeIbHBIX HANPSKEHUH B 3allOJIHUTENE
JUISL TPEXCIOMHBIX IUIACTUH C M30TPOMNHBIM 3aIOJHUTENIEM KOPIYCHBIX KOHCTpYKUMH cynoB u3 IIKM.
Taxoke paccMaTpuBaeTCsl IMOMEPEYHBI NPOTHO IJIACTHH TNPH LHWIMHIPHYECKOM H3rHde C ydeToMm
pa3IMYHBIX YCIIOBUM KPEIUICHHs KPOMOK. Bo Bcex ciyuasix Harpyska NpUIOXKEHA NEPIEHIUKYISIPHO K
IJIOCKOCTHU IUIACTUHBI.

O6o3HaueHUS.

B HacrosmmeMm paznene mpuUHATHI CIenyIomye 0003HAYCHNUS:

0 — TOJIIMHA KaXKIOTO HECYIIETO CIIOS, M;

h — TOJNIOBHMHA TONIIMHBI 3aIIOTHUTENST TPEXCIOWHON MIACTHHBI, M;

E;;, — Monynb HOpMalibHOHM yHIpyrocTd HECYILIUX CJIOEB U3 U30TPOMHOro marepuana, Ila;

G, — MoIynb cIBUra Hecylux cioes, Ila;

W — kxodddunuent IlyaccoHa HECYIINX CIIOEB;

E .ore — MOIYNb HOPMAJIBHOM yIPYrOCTH M30TPOIHOrO 3anosHutens, [1a;

Gore — MOIYNB CABHUra M30TPOIHOTO 3amoyHuTens, [1a;

Heore — Kodpdurment [lyaccoHa H30TPOIHOTO 3arOHUTENS;

g — PaBHOMEPHO pacrpe/eeHHas MolepeyHas Harpy3ka Ha eMHHIY Tiomaad, H/m?;

P — PaBHOMEPHO paclpe/eleHHas IoNepedHas Harpy3ka Ha eJUHUIYy JUTHHBL, H/M;

W — MaxkcuManbHBIM MPOrud HECYIIUX CJIOEB IJIACTHHBI, M;

Oy, Oy — MaKCHUMAallbHbIE HOPMaJIbHbIE HANIPSHKCHUS B HECYIIUX Cl0sX, 11a;

Tyz» Tyz — MAKCHMAJIbHBIE KaCaTeIbHBIE HANPSHKEHHS B M30TPOIHOM 3anonHurene, [la.

Ecnu Hecymiye ciaou BBIIOTHEHB! U3 OJHOTO U TOTO K€ U30TPOIHOrO MaTepuaia U UMEIOT OAMHAKOBYIO
TOJIIUHY, TO JOJKHBI BBITOJIHATHCS CIEIYIOLINE YCIOBUS:

E} =E; =Ey :H?jzuzb 81 =8,=9,

i

rae i, j=1, 2, 3 — HampaBieHHs oceil CUCTEeMBI KOOPAMHAT;
El E} — MOJIyJIM HOPMAaJIbHON YIPYTOCTHU HECYIIHX CIIOEB;
p;,, u,z, — ko3 duruents! [lyaccoHa HeCymux CIIOEB;

81, 0, — TOJNIIMHBI HECYIIUX CIIOEB.

I[J'I}I 3allOJHUTCIIA U3 U30TPOIMHOI0 MaT€purajia BBIMIOJIHAIOTCA CICAYIOIINUEC YCIIOBUA:

core __ —
Ei — Lcores H[/’ = Hcores

re Ef”° — Moy HOpMaJbHOM yIPYroCTH 3allONHUTENS;
W; — Kodddumuents! Ilyaccona 3anonHuTens.

®dopMynbl, NMPUBENCHHBIE B HACTOSAIIEM pa3jelie, MOTYT HCIOJB30BaThCA MPH BBINOJTHECHUU
CIIEYIONUX YCIOBUH:

2,010 < Grpre E<2,0-1072, 0,1 <8/h<0.25, 20 T+ @by’ <01,

e E=E;/(1—pj).

DopMyITBl MOTYT HCIIOJIB30BaThCS TPHU TPOBEACHUU PACUCTOB I TPEXCIOWHBIX IIIACTHH C
OPTOTPOMHBIMUA HECYIIUMH CJIOSIMH, €CJIH MX MOIYJIM HOPMAJIBHOW YIPYTOCTH OTIMYAIOTCS HE Oosee
yem Ha 20 % (OTHOCHUTENILHO OONBIIETO U3 HUX), T.€. IPH BBHIMOJIHCHUH CJICIYIOIIErO yCIOBHS:

(1 —Ez/E1)100<20% pu E1 >E2.
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B stoMm Cjlydyac B Ka4CCTBC MOAYJIA HOpMaHLHOﬁ yYOpyroctu it NpOBEACHUA PACUCTOB CICAYCT

MPUHAMATh CpeqHee apu(pMeTnieckoe 3HaUeHHE.
Bennuunel, ucmonb3yeMble B GopMyiax, MPUBEACHHBIX B Tabd. 7, OMPENENIOTCS TI0 CISAYIOIINM

dhopmynam:
E116 2Ecureh E‘ll83 hZ
By= 2 5 Bcore: 5 Dy= 5 Dcore:Bcore ECEE)
(. Ty P20 3
2B oreh T \/ 2D D.ore
— T"D corelliong _n im — core
k Gmreaz > Y a ”(k Dpl )> hlong h(1 +23”h2 )
2 _
n= 1+ DCOVES DPl = 2(Dll + Bll(h + 6/2)2) +Dcore: E= 1 Ellllz .
— M

8hlongthl ’
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Tabnuua 7

Pacuer H‘rlIIpﬂ)l(eHHO-I[etl)OpMﬂpOBaHHOFO COCTOSTHHSI TpeXCJIOﬁHbIX IUIACTHH NMPH HHWIMHIPHYECKOM n3rude

Bun narpyxenus

Hanpsoxenust

Iporu6st

KpoMK# IulacTHHBI CBOOOIHO OIEPTHI,
ToMepeyHasl Harpy3ka pPaBHOMEPHO pac-
npejeeHa

HopMaJibHble HATIPSDKEHUS B HECYIIHX CIIOSX UMEIOT
MaKCHMaJbHbIE 3HAYCHUSI TIpH X = a/2; z= + (h + 3):

2
Bu(h+ d)

5 ma|,

KacaTelbHbIE HANpsKEHWs B 3aIOJIHUTENE HMEIOT

MaKCUMaJbHbIe 3HaueHus npu x=0, a; z=0:

qa . hlnng

(i +/2) .

el=|

(D ADIN 255
=1 + _ g
e T Dy 1+ )
DC()I'ES

21 D)

- I)]en(5).

(-2 1= %220 (2)),

S
_( B2 + 8/Riong) (

IIporu6 mIacTHHB UMEET MaKCHMAITBHOE
3HAYCHHE MAKCHMAlCH B CEYCHHH IPH
x=a/2:

q[l
=138 D, "

48k 2D,
r;[emlfl-*—f( — lm)

X (1 — % . Zgj:ln (1 —sch(%a))).

a2

KpoMku miacTuHbl CBOOOJHO ONEPTHI,
momnepevyHass Harpy3ka paBHOMEpPHO
pacIpezienieHa B IIEHTPATLHOM CEeUSHHHU

HopMainpHble HanpsKeHUs: B HECYILIMX CIIOAX UMEIOT
MaKCHMaJbHbIE 3HAYEHUsI TIph X = a/2; z= + (h + J):

p@®  By(h+3)

N mp
3D,

lou = ;

KacaTeJbHbIC HAIPSIKCHUS B 3alOJHUTENE UMEIOT
MaKcUMasbHble 3HadeHus npu 0 < x < @; z=0:

el | M,
Whimg+812)  h
. L 200a)
e m (1+8/mn va

X((th, )1 4(;:56) 2h(
(221 a(2).

)

Iporu6 nnacTMHBI UMEET MAKCHMAIbHOE
3HaYeHHE B CEUEHMM NpHU x =a/2:

@3
m |,

= |24

12k 2D,
rae m171+f(1— il

2th(yal2)
< (1 fT).

2h =

/A

14 a

KpOoMKM mMIaCTHHBI JKECTKO 3ajelaHbl,
nomnepedyHas Harpyska paBHOMEpPHO
pacmpeeneHa

HopMaJibHble HATIPSDKEHUS B HECYIIHX CIIOSX UMEIOT
MaKCHMaJbHbIE 3HAYCHUSI TIpH X = a/2; z= + (h + 3):

o= |22 )|,

12D,

KacaTeJIbHbIC HAIIPSDKCHHUSA B 3alI0OJIHUTEIC HMEIOT
MaKCUMaJIbHBIC 3HAYCHUS MIPU X = 0, a, z=0:

wel=| el

rae D=2Byh(h+8/2)+ D ope.

IIporu6 mIacTHHB UMEET MaKCHMAITBHOE
3HAUCHUE B CCUCHUH TPH X =a/2:

qa*
384 D,

W=

my|,
Sk]
e my=1+——,
2
n2Boh
2Gored”
2B11+Bu7re /3

k]:

By=
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Ipooonscenue maoén. 7

Bun narpyxenus

Hanpsxenus

IMporu6st

a2

2h U UG Uy Uy
7

o a

KpoMKn IIacTHHBI KECTKO 3ajeNaHBbl,
nomnepe4yHas Harpy3ka pPaBHOMEPHO
pacrpezesieHa B HEHTPaJIbHOM CEYCHHH

HopMaibHble HanpsKeHUs! B HECYLIMX CIIOAX UMEIOT
MaKCHMaJbHbIE 3HAYEHUsI TIpU X = a/2; z= + (h + J):

pa B(h+9)
A

6D,

KacarelbHble HANpsHKEHHUS B 3aIOJHUTENE HMMEIOT
MaKcUMasbHble 3HaueHus npu 0 < x < a; z=0:

B )4 ) Rione
eol=| B(liong +512) e |
- th(yal4)
o ma = = S yald)
(G- 4238 ) e ﬁ( Dm ))

m3=(1—2g#1”)(1— sch(%)).

HporH6 ITaCTHHBI UMECT MaKCHUMaJIbHOC
3HAQYCHHUE B CEYCHUH IIpU x=al2:

1 pa
my|,

"= 192 Dy,

48k 2D,
rme m;=1+ = l(1—7”“)><

Ath(yal4)
«(1- T)

2h I R .

7

S

KpoMkn mmiacTHHBI CBOOOIHO OIEPTEI,
momnepeyHas Harpy3ka paBHOMEPHO
pacrpeziesieHa B TIPOU3BOJIBHOM CCYCHHN

a2 a2

B nanHOM citydae st pacuera HanpskeHUH st G,/ E TODKHO BBIMONHSTHCS CIIEAYIOLICE YCIOBHE:

2,010 * < Gl E<2,0-107°,
2,0-10*< G/ E<2,0-10 3.

@DopMyITbl MOTYT OBITH HCIIOJIB30BAHBI IIPH BBHIIOJIHEHUH CICAYOLIEro ycuoBmst: —a/2 <x<&.

HopMmaJibHble HANPSDKEHHS B HECYIIUX CIIOSIX HMEIOT
MaKCHMaJlbHble 3HaueHus mpu x =&; z= + (h +9):

P

o= |-
P

k1
1*11,2, (h+8)[zc3§+c4+ mx

Dy

————— —08/2 )(Cs-sh(k1&) + Cy-ch(kl
(o5 02 Coshibi + Crentk12) ]
KacaTeJIbHbIE HANpPSKEHHs B 3alOJHUTENE HMMEIOT
MaKCHMaJbHbIe 3HadeHus mpy a/2 <x < &; z =0 (npu
£<0):

Dy k13

— 5 X
2By (h+5/2)

x (Cs-ch(—kla/2) + Cg-sh(—kla/2))]l,

p
J=———2B,(h+6/2)] C3+
[Tl D1, 2 )[ 3

GeoreD1py
e D1,,=2(Dy+By(h+35/2)), k1= \/ TDHI;:’
c :a/2—é :a/2—§
3 2a s 4 2 5
_ By(h+5/2)° - sh(kl(a/2—E))
> 2D4k1% sh(klal2)
_ By(h+5/2)° - sh(kl(a/2— &)

6 2D,k13 ch(klal2)

IIporu® nnacTuHbl ompexnensercs IO
tbopmyrne

\WIZ|%'(C2—C1x+

2B,(h+512)

x? Cyx?
X )x— Lax”
GCOVE 2

by (<]
_al2—& ( 2B,(h+3/2)°

g
1= D,lklz'd 3 (af&)),

_a2—& ( 2B,(h+58/2)
2 Dyk1?

+2 D).

al2—
2a

oy

al2—¢&
5

Cs3= , Cy=

_ By(h+5/2)° - sh(kl(a/2—E))
2Dyk1% sh(kla/2)

5

_Bu(h+5/2)° - sh(kl(a2— &)
2D,k1% ch(klal2)
D1y, =2(Dy+ By(h+8/2)%),

i \/ G.D1, 7
2ByDyh
B+
Dy+(Byd/2)(h+5/2)°

6

TIporu6 TmIacTHHBI MMEET MAaKCHMAIIbHOE
3HAUCHUE B CEYCHUH, KOOPAMHATa KOTOPOIo
YIOBIETBOPsiET yCioBUIO OW/0x=0 u
HaxoguTCss B nuamazone a/2<x<¢&;
(mporu® TWIACTHHBI mpH X=& OTIMYaeTCS
OT MakcUMaJIbHOro He Oonee yem Ha 10 %)
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Ipooonscenue maoén. 7

Bun narpyxenus

Hanpsxenus

IMporu6st

z q4=4ox

4max|

2h - ———————————————— -

7
a
M
| |
KpoMku miacTuHbl CBOOOIHO OHEPTHI,

HonepeyHasl Harpyska pachpeselieHa Mo
3aKOHY TPEYTOJbHUKA

HOpMaJ'ILHBIe HaIpsDKEHUS B HECYIIUX CIIOAX UMEIOT
MaKCUMaJIbHBIE 3HAYE€HUS ITPU

\/ i + (h+5)
X=xy= —t———z=+%
’ 3 Georelh+3)
U omnpenersores no opmyse
o= ‘ qoX2
ol 2h+8
2h+d)  hBy a2—x3 hBy,
X + — s
( d(zh + 8) ( GC{?VE 6 ) SGL‘()I'Q)

KacaTCJbHBIC HAIPSIKCHUA B 3aIlOJIHUTCIC HMCHOT
MaKCUMAJIbHBIC 3HAYEHUS IIPU X = a; Zz = 0:

e ‘ qoa® |

.CVZ = bl

== 13020+ )
_ Ymax

rae qo= P

(max — MaKCHMaJlbHasi pacIpe/ieiIeHHasI IToTepevHast
Harpyska Ha eJMHHILY ILIOLIAIH.

HpOI‘I/IG IJTaCTUHBI UMCIOT MaKCUMAJIbHOC
3HAQYCHUE B CEYCHUH IIpU

\/3m1(10a2+m2)— ms
X=x,= ;
? 30m,

U onpezensiercs no hopmyse

_ 40X
W | 180B,(2h+3)F

hB
x (Ta* —10a>3 + 3x1 + 60— (a* —x3}))

core

rae m; = ol
' 1808,k +5)°
60hBy,
m2 B GCOI‘G ’

ms=3my (102> +m,))* —

— 6Om%(7a4 + mza2),

_ 9max
e qo= >
a
dmax — MaKCUMalIbHasl pacrpeaeiICHHas

nmonepevyHas Harpy3ka Ha EIMHHIY
TIOIIAH.
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7 HAITIPSKEHHO-IE@OPMHUPOBAHHOE COCTOSHUE TPEXCJIOMHBIX IJIACTUH
IPU IIUJIMHIPUYECKOM M3TABE ITPA BO3JIEVCTBUA MECTHBIX HATPY30K

B nactosimem paszaene npuBeeHbl GOPMYIBI U pacyeTa MaKCHMAIBHBIX MPOrHO0B, MaKCUMAIIbHBIX
HOPMAJIbHBIX HANPSDKEHUN B HECYIIMX CIIOSIX U MAKCHUMAJIbHBIX KacaTeIbHBIX HANPSKEHUH B 3allOJIHUTENE
JUIS TPEXCIOWHBIX IUIACTUH CHUMMETPUYHOTO CTPOCHHSI € H30TPONHBIM 3alOJHHUTENEM KOPIYCHBIX
koHCTpyKumi cymos m3 IIKM. Taxke paccMaTprBaeTCsl MONEPEYHBIM H3THO TPEXCIOWHBIX TUIACTHH TPU
MATHHAPUIECKOM M3THOE TPU BO3ICUCTBUM MECTHBIX HArpy30K Oe3 ydera o0Imiero m3ruba IUTaCTHUHBL.
Bo Bcex mpuBEAEHHBIX CIy4asx Harpys3ka MpHIOKeHa NEPIEeHANKYIAPHO K MIOCKOCTH IUIACTUHBI.

O6o3HayeHUS.

B HacrosmeMm paznene mpuHATHI Clenyiomye 0003HAYESHHS.

0 — TOJIIMHA KaXKIOTO HECYIIETO CIIOS, M;

h — TONOBHHA TONIIMHBI 3aTIOTHUTENST TPEXCIOWHON MIACTHHBI, M;

E;;, — Monynb HOpMalibHOHM yHIpYyrocTd HECYLIUX CJIOEB U3 M30TPOIMHOro marepuana, Ila;

Wy — kxoaddunuent IlyaccoHa HECYIUX CIIOEB;

E.ore — MOOYNb HOPMAJIBHOM yIPYroCTH M30TPOIHOTO 3aroyHuTens, [1a;

Heore — Kodpduuuent [lyaccoHa M30TPOITHOTO 3aIOTHUTEIS;

g — PaBHOMEPHO paCIpeieIeHHAs MONepeuHas HATpy3Ka Ha eAHHUIY iomans H/m?;

P — PaBHOMEPHO paclpeielieHHas ToNepevHas Harpy3ka Ha eUHUILY JUTHHBI, H/M;

M — VHTEHCUBHOCTb PAaBHOMEPHO PACIpeNeICHHOr0O MOMEHTA Ha €IUHULY AJIuHbI, H;

W — MaKkcHMaNbHBIA MPOTH0 HECYIINX CIIOEB IUIACTHHBI, M;

O, — MakCHMaJbHbIE HOpMaJlbHbIE HANPsSKEHHUA B HECYIIMX ClosX, 1la;

T,, — MaKCHUMaJIbHbIE KacaTelbHble HAIPSKEHUS B U30TPOITHOM 3anoiHurene, Ila;

Ecnu Hecymiue ciaou BBIIOTHEHBI U3 OJHOTO U TOTO K€ U30TPOIMHOrO MaTepuaia U UMEIOT OAUHAKOBYIO
TOJILUUHY, TO JOJKHBI BBITOJIHATHCA CIEIYIOUINE YCIOBUS:

E} =E;=Ey, ==y 8,=58,=39,

rae i, j=1, 2 — HampaBIIeHHs KOOPJHHATHBIX OCEif;

E!, E; — MOIynu HOpPMATbHOH yIIPYrOCTH HECYIIHX CIIOCB;
u}j, pé« — ko3¢ dumnuents! [Tyaccona Hecymux cioes;

81, 0, — TOJNIIMHBI HECYIIUX CIIOEB.

,Z[J'IH 3aIllOJIHUTEIIA U3 U30TPOIMHOI0 MaT€puralia BBIMIOJIHAIOTCA CICAYIOIINE YCIIOBUA:

core _ —
Ei - Ecorea uij = Heores

rae Ef°" — Momyiab HOpMajbHON YIPYrOCTH 3aroIHUTENS;
p; — koddduuuentsl ITyaccoHa 3amoaHUTEN.
@opMyaBl MOTYT HCHOJB30BAaThCA IPH MPOBEAECHHWM pACUETOB [JIS TPEXCIOWHBIX IUIACTHH C
OPTOTPONHBIMU HECYUIUMH CIIOSIMH, €CIM MX MOJIYIM HOPMajJbHON YyNPYrOCTH OTIMYAIOTCS He Ooiee
yeM Ha 20 % (OTHOCI/ITCJ'H:HO OOJIBIIIETO W3 HI/IX), T.C. IPU BBINIOJIHCHUU CIICAYIOLICTO YCIIOBUA:

(1-£2)100<20% npn £, > .
E,

B sToM cnyuae B kauecTBe MOAYJAsS HOPMAlbHON YHpPYrocTH i NMPOBEINECHHS PACUETOB CIETYET
IPUHUMATh CpefHee apu(METHIECKOe 3HAYCHHUE.

Bennumabl, ucnons3yeMmble B (OpMyliax, NPHUBEAEHHBIX B TaOl. 8, MOTYT UPHUMEHSATHCA TIPHU
BBIIIOJIHEHUY CIICAYIOIIHUX YCIOBHM:

IIpU pacdyeTe MAaKCUMAaJIbHBIX HOPMAJIbHBIX HANPSKCHUM, JEHCTBYIOIUX B BEPXHEM HECYILEM CIIOE
IJIaCTUHBI

3\/E‘core/E//.(zh/d) < 8,0,
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IIpyu pacyCTe MAKCUMAJIbHbIX HpOFI/I60B IJIaCTUHBI

3\/Evcnre/E‘ll.(2'l/l/d) < 1)6

KoahdunmeHT xecTKoCTH ynpyroro OCHOBaHHMSI ONpeAessieTcs Mo cieayromei Gopmyie:

f (1 + u(rore)(3 - 4“(70}@)

C= 1 2(1 _ ucore) 7‘«Ecores

_ (sh(eD)*—(e2)*

e =2 ¥ sh(el)eh(el)’
el =A2h,

A2h

2=,
3— 4ucore

A=Tla,, a,= TE3\/2D”/k1,

ES
P -

kl= 2(1 — ucore)Ecore
(1 + Hcore)(3 - 4Hmre) ’
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Tabnuma 8

Pacuer H‘rlIIpﬂ)l(eHHO-I[etl)OpMﬂpOBaHHOFO COCTOSTHHSI TpeXCJIOﬁHbIX IUIACTHH NMPH HHWIMHIPHYECKOM n3rude

npu BO3/1eliCTBHH MECTHBIX Harpys3okxk

Bup Harpyxenus

Hanpsixenus

ITporu6s

z

IMomepeunass HArpy3ka paBHOMEpPHO
pacmpezenieHa MO LIMPUHE IUIACTHUHBI B
JIFO00M CEYCHHH

HopMasibHble HATIPSIKEHHS B HECYIIUX CIIOAX UMEIOT
MaKCcUMabHbIe 3Ha4YeHus npu x=0; z=h+§:

3_174\/ Eud
28° 3¢

KacaTCJIbHbIC HANPsKCHUA B 3aIIOJIHATEIIC HMCIOT
MaKCUMaJIbHBIC 3HAYCHUS IIPH X = 0; z=0:

o=

3l|
8h

“CXZ‘ =

HpOFI/IG IIJIaCTUHBI UMECT MaKCHUMaJIbHOC
3HA4YCHUE B CCUCHUU IIPpU x=0:

SNIE |

ITnacTuHa Harpy>keHa MOMEHTOM, PaBHO-
MEpHO paclpejeeHHbIM [0 IIHpHHE
IUTACTHHBI B JIIOOOM CEYEHHU

HopmanbHble HANPSDKEHHS. B HECYIUX CIOSIX HMEIOT
MaKCHMaibHble 3HaueHus npu x=0; z=h+3:

M
52
KacarellbHble HANpsHXKEHUs B 3allOJHUTENIEC HMET

MaKCHMalbHbIe 3Ha4eHus mpu x =0; z=0:

3M 4\/ 3C
8h E8

oy =

s

Itel =

IIporn6 mnaacTUHBI OHpERENseTCs 10
hopmyne

3
“uy/
i | CE;&*

3C

_4
m \/ E5°

TIporu6 miacTHHBl UMEET MAKCHMAIbHOE
3HA4YCHHE B cevueHnu mpu OW/0x=0

e~ "sin (mx)|,

z

ITonepeunas Harpyska paBHOMEpHO
pacripeziesieHa B OrpaHWYEHHOW o0nacTu
IUIACTHHBI Ha JII00OM y4acTKe

HopMaibHble HanpshkeHUs B HECYIIUX CIOSX UMEIOT
MaKCHMaibHbIe 3Ha4eHus npu x=0; z=h+J:

=222 4/ ]
* 2 3csl”

KacarelibHble HANpsO)KEHUsS HMMEKT MaKCUMallbHbIE
3HAYCHUs 1IpH X= + b; z=0:

3q Eyd’ 1
o 4\/ So (FO2SECE —0.25E(Cy)

rae Cg=sh(g)cos(g)—ch(@)sin(p),
Co=2(sh(¢)cos(p) +ch(p)sin(p),
Cp=ch(B)cos(p),

Cp=sh(B)cos(B) — ch(P)sin(p),
Cg=—2sh(B)sin(p),

Cg'= —2sh(B)cos(B) + ch(B)sin(p),
Eg=Cg—0,5C3+0,25C¢’,
Eg=—Cg+Cg —0,5Cg,

3C
©=xm, B=bm, m=4\/

Eu8*

‘TXZ‘ =

s

HpOFI/IG IJTaCTUHBI UMECT MaKCHMAJIbHOC
3Ha4YeHue B ceyeHuu x =0:

(1-Ey)
m= |22,

rae Cg=ch(B)cos(B),
Cp=sh(B)cos(B) —ch(B)sin(B),
Cp=2(sh(B)cos(B) + ch(B)sin(p),
Eg=C—0,5C§+0,25C,

3C
B=bm, m=4\/

Eps”
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Ipooonscenue maobn. 8

Bup Harpyxenus

Hanpsoxenus

IIporu6st

Ilonepeunass Harpyska, pacnpenesieHHas
10 33aKOHY TPEYroJbHHUKA, NPHUIOKEHA B
OTpaHUYEHHONW O00JIACTH TIIACTHHBI Ha
JI000M y4acTke

3HaueHUE PACIPE/ICIICHHOW HArPy3KH B 3aBHCHMOCTH OT KOOPAMHATHI CCUCHHS OIPEACIISECTCS MO0
hOpMyIie ¢ = max/b(x —a) pu 3TOM @ cliefyeT BbIOMpaTh TaKUM 00pa3oM, 4TOObI BBIOIHSIIOCH

yenosue 200 <a<300.

3HayeHHsT HOpPMANbHBIX HANpsDKCHHH Ha ydacTKe
JeHCTBHS HArpy3KH OIpENENsIOTCS MO CIeyIoIel

bopmyue:

6Gmax
prs?
% (0.2542°CJ} +0.25B2Cly — C2C,—D2C)|.

oy =

HOpMAJbHBIE HANPSDKEHHS HMEIOT MaKCHMAabHbIC
3HAYCHUS B cedeHnu npu 00,/0x=0, ecnu z=h+3J);
KacaTelbHbIC HANMPSDKEHHS HMEIOT MaKCHMalbHbIe
3Ha4YeHUsI Ipu x=a+b; z=0:

3max
4Bmh

X (0,2542:C({/+ B2-Cy— C2C',—D2CY)|,

‘TXZ‘ =

rae C,=ch(g)cos(p),
Co=sh(¢)cos(p) —ch()sin(e),
Cy=—2sh(@)sin(p),
Cg'= —2sh(g)cos(¢) + ch(¢)sin(p),
C=sh(a)cos(a) — ch(a)sin(a),
Cy= —2sh(a)sin(a),
C,p=ch(a+ B)cos(a+ ),

«p =sh(o+ B)cos(a+ B) —ch(a+ B)sin(o+ ),
Cyp=—2sh(a+ B)sin(a+ ),

up = —2sh(ou+ B)cos(ou+ B) +ch(or + B)sin(a + ),
EO/(B = — C“B + CO/(B - O,SC&’B,
Ejg=—Cog+Cig —0,5Cgp,
Ej3=2C,p — Cipg+Cp,
A2=0,5(—BELp+E,+Cy — C2),
B2=0,25C},
C2=—-025C,,
D2= O,ZS(BEO’(’B — E+Cy—0,5C)),

3C
a=am, B=bm, m:4\/ E1,53'

[IpH OTIPE/IC/IEHUH HOPMAJIbHBIX HAIPSIKEHUI @ = Xxm,
[pU ONpPEJCIICHUH KacaTelIbHBIX HAaINpsIKEHUM
o=(a+b)m

Iporn6 mIaCTHHBI HAa y4YacTKe, K KOTO-
POMY MpPHIIOXKEHA HAarpy3Ka, OMPEaesIeTCs
o ¢opmyie

Gmax

BC
X (FHA2 Ct B2-C)+ C2-C4+D2:C )|,

\wi=

Mporu6 IUIACTHHBI UMEET MaKCHMAalIbHOE
3HAYEHHE B ceueHuH mpu OW/0x=0,
rae Co,=ch(g)cos(e),
Co=sh(¢p)cos(¢) — ch(p)sin(¢),
Cy= —2sh(¢)sin(op),
Cy'= —2sh(g)cos(p) +ch(e)sin(e),
Cy=sh(a)cos(a) —ch(a)sin(at),
Cy/= —2sh(a)sin(a),
C,p=ch(a+ B)cos(a+B),
Cip=sh(a+ B)cos(a+B)—ch(o+P)sin
(o+P),

op= —2sh(o+ B)sin(a+ ),

o = —2sh(o.+ B)cos(a+ B) +ch(or+ B)sin
(o +B),
EO’([; =— Caﬁ + C;ﬁ — O,SC&’B,
Ejp=—Cop+Cig —0,5C33,
Ej=2C,p — Cig+Cip,
A2=0,5(—BELp+EL+Cy— Cy),
B2=0,25C/,
C2=0,25C,,
D2=0,25(BEs — E4p+Cy — 0,5C)),
a=am, B=bm, Q=xm,

3C
_4
" \/ ESY

F=¢p—o.
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8 HAITPSI)KEHHO-IE®@OPMHUPOBAHHOE COCTOSTHUE TPEXCJIOMHBIX IIJIACTHUH ITPU 3T UBE

8.1 KpoMku mmacTuHBl CBOOOIHO OMEPTHI, MOTIEPEYHAs HArpy3Ka PaBHOMEPHO pacIpe/ieicHa.

z &

/

[ Y Y Y Y YR Y YR Y Y

jﬂ P A

—
i}
Ll
p—
s
—
it}
p—
]
p—
]
p—
s |
—
it}
p—
]
—

ey
i
]
i
e
i
-
-
-
-
-
—
—
-

Puc. 9 Bun HarpyxeHus: TpeXca0HHON ILTaCTUHBL

8.2 Tlporu6 miacTUHBI MMEET MaKCHMMajbHOC 3HAUCHHE NpH X =a/2, y=5b/2 WU onpenenseTcs Imo
bopmyie
__ %
‘W‘x=a/2, y=bl2" TCZchre my,

rjie a — JJIMHA TUIACTHHBI,
b — mMpUHA TIACTUHBI,
P — PaBHOMEPHO paclpe/elieHHas Harpyska;

G —MoMynb C/ABHIa 3allOJHUTENS TPEXCIONHOMN IUTACTHHBI,

N N 1 Byr
_ m—1)/2 n—1)/2 )i .
my —l_gojgo((— D= )2 e Y (eh(r) + e sh(h));
E"S
B, = s
1—v’1’22

e E,ﬁ’ — MOJIYJIb HOPMAJIbHOI yNPYTrOCTH HECYIIUX CIIOCB TPEXCIOWHOM MIACTUHBI;
O — TOJIIIMHA HECYIIEro CJIOS TPEXCIOWHOI IIaCTHHbI,
vih — ko3¢ dpurment Ilyaccona marepuana HECYIIUX CIOEB TPEXCIOMHOM IIACTUHBI;
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2h — TONIIMHA 3aMOJHUTENS TPEXCIOWHOHN TIACTHHBI;
m=2i+1, n=2j+1, a=mn/a, p=nn/b;
”= 0(2""327 ri=rky;
ECOV@
_ p _
k= P core s
(1 _ycore )Gwre
core > % .
rae v — xoaddumment [lyaccoHa 3amoNHUTENS TPEXCIOHHON MIIACTHUHEI;

2 2 2.2
d= (B8 Vi) — (1= Lo+ 54 B8 ) )i

3HaueHus kKodpuuueHTa m, NpuBeneHsl Ha puc. 10 — 12.
HopmanbHble HaNpsKEHHS B HECYIHX CIOAX Gy U G, UMEIOT MAaKCHUMAJbHbIE 3HAYEHUs IIpU X =a/2,
y=>/2 1 BEMUCTSIOTCA TI0 (hOpMYITaMm:

/i
SpEp
[Oxlx = a2, y=b/2 = ‘(1 — V]1122)£2Gcore my,

NN " e 1 Bor?
s :,E'OJE'O( _ 1)( 1)/2( _ 1)( D2 W (uz + v/llzBZ)(Srlch(I’lh) + (l +W)Sh(rlh));

1l
— 8pEp
|Gy|x =al2, y=b/2 (1 _ V11122)TE2Gcore ms,

you 1 B&r?
— (m—1)/2 (n—1)/2 2 i 2
ms _i§0_/§0(_ 1) " (-1 " W (P~ + vi )(67‘]0h(l’]h)4‘ (1 +W)sh(r1h)).
3HaueHus KO3PPUINUESHTOB M, U M3 NpUBeneHbl Ha puc. 13 — 15 u 16 — 18 cooTBeTCTBEHHO.
KacarenbHple HanpshKeHUsI B 3allOJTHHUTEINE T,, UMEIOT MakcUMalibHble 3HaueHus npu x =0; a, y=>5b/2;
U ONpEeNesoTes o GopMyie

[Tazlx =0 b2 = _8pB my
xzlx=0;a,y = )
naG,,,.

N N 1 },.6 7 Gcore
_ vz L + 1o My _
e my ,Z‘o,z‘o[( 1) o (sh(rh) 5 o (ch(rih) ).

3HaueHus kodpdumuenra m, MpuBeACHB Ha puc. 19 — 21.
KacarensHbie HapspDKEHUS B 3aIOTHUTENE T,, MMEIOT MAaKCUMAIIbHBIE 3HAYCHMS Ipu x=a/2, y=0; b u
OTIPENIENIOTCS IO (hopMyJie

[Tyzlx =ar fo-b=7pB ms
yvziIx =alz,y=0; chG3 9

N N — 1 r16 71 Gcnrz
e ms =j§0_/§O[(— Hm =2 " +(sh(rih) + o+ e (ch(rih) — ).

N mpuHUMAETCs TaKUM O0pa3oM, YTOOBI Pa3HUIIA MEXIY 3HAUYCHUSMH COCEIHHMX UYJICHOB YHCIOBOTO
psna cocraBusuia He Ooinee 5 %.

3HaueHus Kod3pUIMeHTa M5 MPUBEACHBI Ha puc. 22 — 24,

Ha puc. 10 — 24 BeaWYHHEI Y ¥ 1| ONPEAEIIAIOTCS 0 CICAYIOMHM (hopMymam:

Y =alb;

n= Elil/Ecore’

e E°“° — Momyib HOpMalIbHOM YIIPYTOCTH 3aIlOJHUTENS TPEXCIOMHOMN IIACTUHBL.
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500 — v,
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008
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—_— — a=1500
--——= a=1000
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~—G
|| | eeecescancas &= 2000 \

0,01
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—

1

(N}
n
(¥

8

B kpyoickax 00603HaueHbl 3HAUEHUS MONWUHBL O HECYWe20 ClI0S MPEXCIOUHOU NIACIUHbI
Puc. 10 3nauenus xoaddunuenta m; npu n =100

w -



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

3

XVI-1

12

10 ;g T S &=
7 - ':"~ - el ~ .
T e ~
5 — el "-._'.:, "-.____ '\‘

s L e [ g T ™0
3 N Seel "-';-..a' '-__.-‘. —
\‘-»! .‘-‘- - .\- .:h‘;::"‘h e “‘@
it Y- . -
2 ‘\ \ ‘i\\" --.‘-_‘ ‘-.\:;-,:.-‘.
S e e T e e
.k \ \ “\...‘ “-._._ -""'"--.._'-‘ _:_-‘.
1}9 _-- -~ "'Q;'h - .___‘.\.:" \..,*_____—-\“ -"""-..._____‘" B %‘—‘.
g:g I - T~ - 3 ~ : — _\' \““-\:”..‘
y -~ LN -~ -~ -~ "\ F L™
08 "“'..__ .""-.,_ - - """--...‘hﬁ""a--‘. T
gi_\ --..__. - --___-. "'-...,____-=‘-'"-‘-"‘",_-
7 \‘ S . —~—|.@>=
0'3_\ \H*“'::-“-m:h“.
\ - L -'
=

e \\

008 —

acs

004 —| | | =eeeeeeeeees a=2000 \\

N e —~—

- === = a=1000
002 | a = 500
0,01 I I I I I
1 1,2 1.4 1.6 1.8 2 22 24 2,6 2,8 3

B kpyoickax 00603HaueHbl 3HAUEHUS MONWUHBL O HECYWe20 ClI0S MPEXCIOUHOU NIACIUHbI
Puc. 11 3nayenus kospounuenra m; npu 1 =400



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XVI-113
m,
10090 |
80—
I R
ao ] ‘.-‘
50 —
g e,
30 —\
20 — ‘\‘
.-",‘ \ ‘..“v.
o °\\ T .
: X \ ‘~.‘__‘“
; : ""'.:\.. ) "-_*. \\ . ‘."-.@
s 7"-. ‘\-:‘:“\. “.-‘."*. \ ]
L R e e - —
-‘-‘ t:“.. '-..
. _\‘. el .\“‘".'Q. o "~
N G e TS
2 - \h' ‘.‘_..-- ‘N‘:". -.‘__-®
S — ] \_ \“ -.‘_..‘. N;“'-., -
\i \\\\ \'"-u.‘:--"‘-. TS
" - \ - . . .."-.. "-_
13.9 ~ ‘\ = - - — -:-\_.-__‘-. L ML -
0.8 =~ T o~ = - ) S— .:‘:“‘:_. ..""‘"‘t.- : -"._
o7 ~ - ~ o - . . -:N__-:.‘_ ““.’“ \
08 | + . ~ o Se ol S TR a9
0.5—\ ~‘-..‘ ‘-\ ~ e \\."‘;.'::.._\ 6
— = - - T~ -~ \ . = -
o \\“.‘ N Dl e, -
03 - S - - - 1:1»_
Q\\\hs.‘" -.l..‘"-. ‘-‘.."‘-
02 — -4 - ~ ‘\@
\ \ R T ‘h
000 — \
g:gg . \ \@_
008 _ \\
0058 —
004 — \\
003 — cececcecnces g=2000
—_— — 3=1500 \
oozl ||====- a=1000
a=500 T~
0,01 | | | | |
1 1,2 1,4 1,6 1,8 2 2,2 24 2,6 2,8 3

B kpyoickax 00603HaueHbl 3HAUEHUS MONWUHBL O HECYWe20 ClI0S MPEXCIOUHOU NIACIUHbI
Puc. 12 3nauenus xoaddunuenta m; npu n =800



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XVI-114

0,006 —|
0,004 —|

0,006 ecccacccccee g=2000
— — g = 1600
0,002 — -——-- = ag=1000
a=500

0,001 \ T T 1 \

1 1,2 1,4 1,8 1,8 2 2.2 24 26 28

B kpyotckax 00603Hauenvl 3SHAUEHUs MOAWUHBL O HECYue2o Clos MPEXCIOUHOU NIACIUHbL
Puc. 13 3nauenus xoadurmenta m, npu n =400

(A



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XVI-115

10

a —
8 —|
7 —
6 —
5 —

4 —

0.5 —

0,3 —

0,2 —

. 3,09 —
0.08 —

0,07 —
0,06 —
0,05 —

0,04 —

0,03 —

002 -

0.9
0,008 —|
0,007 —
0,008 —

0,005 —
0,004 —

0,003 ereeveeresre 7= 2000
—_— - — a= 1500
————— a= 1000

a=500

0,002 —

0,001 I | | \

-

—

[ M)

—

E-N

-

F=]

-

o]

[ &)

n

[ %]

L

I

»

7]

N

[= -]

w
-
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Puc. 14 3nauenns kodddunnenta m, npu n =400
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8.3 KpOMKI/I IJIACTHUHBI )KCCTKO 3a/1CJIaHbl Ha OIIOPHOM KOHTYPC.

Z,
[

/ 4
7 /4
L
o A A
} 7 7 X
]
7 = 7
Y Z

N

by
2 7
2h é_ .............................. /N,
t 7 Z Y
Vi P A
7 2
4 b

Puc. 25 Bug HarpyeHus TpexClIOHHON IIacTUHBI

[Iporu6 muacTHHBI UMEET MaKCUMAalbHOE 3HAUCHHUE NIpU X =a/2, y=>b/2 u onpexnensiercs 1o Gopmyiie
wi _ pb? [ m'b? LM
x=al2, y=5b/2 103(2]1 + 8) E}§16(2h + 8) Georel>

IJe @ — JJIMHA TPEXCIONHOMN MIaCTHUHBI;
b — MmMpUHA TPEXCIOWHOHN TUIACTUHBI;
2h — TONIIUHA 3aMOJHUTENS] TPEXCIOWHOM TUIACTHUHBI;
0 — TOJIIMHA HECYIIETO CJIOSI TPEXCIOWHOMN MITACTHHBI,
» — PaBHOMEPHO pacrpesieNieHHas Harpy3Ka;
E,f’[— MOJyJIb HOPMAJILHON YIPYTOCTH HECYIIMX CJIOE€B TPEXCIOMHOM MIaCTUHBI;
G " — MOfyNb CIBUTA 3AMOIHUTEINS TPEXCIONHOM MIACTHHEL,
my, m; — KO3GPUIHEHTHI.

3nauenus kodddumenta m; B 3aBUCUMOCTH OT Kodddunuenta [lyaccona v U OTHOIIEHHUS] CTOPOH
IUIACTHUHBI Y =a/b npuBeneHsl Ha pHc. 26.

3uauenus KodGuIuenTa m, B 3aBUICUIMOCTH OT OTHOLIEHHS! CTOPOH TIACTHHBI Y = a/b IIPUBENIEHBI HA
puc. 27.

HopwmanbHble HanpspkeHHUs G, UMEIOT MakCUMaJlbHbIe 3HaueHus npu x =0; a, y = b/2 u onpenenstorcs
o Gopmyre

> 1+h/8

|Oxlx=0;a,y =52 =PD (A +2h572 ™

rae m, — K03 GUIIMCHT.
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HopmanbHble HalpsKeHUs G, HMEIOT MaKCUMAJlbHBIE 3HAUYEHMs TIpU x =a/2,y=0;b u onpenensiorcs
mo Qopmyie

1+h/d
|Uy|y=a/2,y=o;b :szm ms,

rae m, — K03 HUINCHT.

HayeHUsT K03QOUIMEHTOB M, U m3 B 3aBUCHUMOCTH OT ko3 ¢urmenta [lyaccoHa v ¥ OTHOIICHHSI
3Haue e 3 e IT % e
CTOpOH IUIACTHHBI Y = a/b mpuBeneHs HA puc. 28 — 29 COOTBETCTBEHHO.
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9 YCTOMYMBOCTH TPEXCJIOWHBIX MJIACTHH

MeTtonrka mpoBeAEHUS pacdyeToB, MPUBEACHHAsA B HACTOSIIEM pasjene, MpeAHa3HauyeHa JJIs pacdera
YCTOHYHMBOCTH TPEXCIOMHBIX IUIACTUH C M30TPOIMHBIM 3alOJIHHUTENEM. MeToauKa MO3BONISIET ONPENeiiTh
KPUTHUYECKYI0 HArpy3Ky INpH OJHOCTOPOHHEM pPaBHOMEPHOM CXATUW TPU Pa3IMYHOM 3aKpEIUIEHUU
KPOMOK.

B pamkax gaHHOW METOOWKH pacueToB PAacCMATPUBAIOTCS TMPSMOYTOJbHBIE IJIACTUHBI, UMEIOIINE
CUMMETPUYHOE CTPOEHHE 10 TONIIHHE O;=0,=0. [Ipx 3TOM Hecymiue cJIOU U 3alOJHUTEIb SBISIOTCS
M30TPONHBIMU MaTepHaliaMy, T.€. Ul HECYIIHUX CJIOEB U 3alOJIHUTEIS BBIMOJIHAIOTCS CIEAYIOIINE YCIOBUSA
COOTBETCTBEHHO:

ky _pll, ky 1.
Ei( )_Ep > Vij(' ) =Vi2;

core __yprcore, core __ core, k_ core
EF7=E,"%, Gt =G v =vEE,

Hacrosmas mertommka Tak k€ MOXKET OBITh HCIIONB30BaHA MJIsl pacdera HampshKeHHO-AepopMHu-
POBAHHOTO COCTOSTHHS TPEXCJIOMHBIX IIACTHH C OPTOTPOIHBIMU HECYIIUMH CJIOSMH, €CITU Elfll>E}£12 U
(1 —Elfll/Elﬁlz)' 100 % <20 %, a A reOMeTpUYECKUX U YNPYTUX XapaKTEPUCTUK TUIACTUHBI BHITOIHSIOTCS
CIICAYIOIIUE YCIOBUSL:

0,01 <G““/E} <0,1; 0,01 <8/h <0,25; %¢1 +(a/b)*<0.3.

B Ttakom ciydae 3amojHHTENh BOCHPUHUMACT TOJBKO IMMONEPEYHYIO Harpy3ky. COJMXKEHHE CIIOCB
TaKXe OTCYTCTBYET.
9.1 OTtHomenue cTopoH racTuHb 0,5 <a/b<3.

*(5
T 1puck Tibuck
B
I 2h
T 1buck T, 1buck
—_— e
1 0
—_—l 1 e
— o Am—
4
— i —
T1puck / d / T1puck
—e o
—
2 -
—
—
- ¥ /
a
ey

Puc. 30 Bux HarpyxeHUs: IpsSMOYTOIBHOM TPEXCIOWHOHN TIaCTHHBI
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9.2 Kputndeckas Harpyska onpeaessiercs o dpopmyie

_m2D
T1puck = M7

rne D=2D, +D*+2B,(h+8/2)*;
E1163

Drena—my
E"
B, = TLIIZ 5
—Vi2
Drore= 2E ;‘oreh .

3(1—veore?)

IIpu A/d=35 kpuTHUecKas Harpy3ka ONmpeaessseTcs mo Gpopmylie
anCOVC
T1pyck = m;my 2

28%(216— 125v/5 —91veore)
3( 1— VcoreZ)(l _ Vcore)

rae m;=n

3navyeHus Kod((GUIUCHTA m | ONPEICIIAIOTCS 0 TpaduKaM, IPUBEICHHBIM Ha puc. 31.
3HavyeHuss ko3(puImeHTa m, OnpeAensoTcs Mo rpagukaM B 3aBUCUMOCTH OT YCIIOBHM ONMUpPaHUS
(cM. puc. 32 — 35), a )KECTKOCTHBIE XapaKTePUCTHKH OMPEICSISTIOTCS 10 hopMysiaM, IPUBEICHHBIM B 1.1.

my,
1, E+09
0=10 mm
1, E+08 ——
— —,
_gae— | ——
— e —
_/( _’/
/ /
- aasannll
1, E+07 )] " )
— e ——
———
—
— /—
o
1, E+06 = 2
J— el
0 el
1, E+05 n
100 200 300 400 500 600 700 800

Puc. 31 I'paduk 3aBHCUMOCTH KO3(D(GHIMEHTa 71 OT COOTHOIICHUS CTOPOH a/b,
€CJIM BCE KPOMKH IUIACTHHBI MIAPHUPHO OIEPTHI
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FIAN
\_//\_—_____\ o2
\\\\5—_—4””\‘\\‘-—— el 0,3
S ~— | —~—
2 o e 0,4
k_______—-ﬂ-\ 0} 6
1 1,0
0,5 1,0 1,5 2,0 25 a/b
Puc. 32 I'paduk 3aBHCHMOCTH KO3()(HIIMEHTA 71, OT COOTHOUIEHHSI CTOPOH a/b,
€CII BCE KPOMKH IIACTHHBI MAPHUPHO OTMEPTHI
my

AN —
\ \——_— k=0

\/C

T — 006
\_’
kl 0

\—.A_.- 0,15

\___\
\»

T s (), 25
0,4
2
0,6
1,0
0
1,0 L5 2,0 2,5 a/b

Puc. 33 I'paduk 3aBucuMocTH KOG HIHEHTA /1, OT COOTHOIICHUS CTOPOH a/b
[PH 3aIIEMIICHHH BCEX KPOMOK IJIACTHHBI
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Puc. 34 I'paduk 3aBucuMocTH K03()GHUIMEHTA 11, OT COOTHOLICHHS! CTOPOH IUIACTHHBI a/b,
€CIIU KpOMKH [, 2 — 3aIieMIIeHbl; KpOMKH 3, 4 — IIApHUPHO OHEPTHI

my;

0,08

0,15

0,25

0,6

1,0

1,0 1,5 2,0 2,5 a/b

Puc. 35 I'paduk 3aBucuMocTH K03(hdHIEHTa 1, OT COOTHOLICHHSI CTOPOH IUIACTHHBI a/b,
eclu KpOMKHU [, 2 — HIapHUPHO ONEPTHI; KPOMKU 3, 4 — 3aIlEeMIICHBL
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1IPHJIO’KEHUE 2

THUIIOBASI IPOT'PAMMA MCIIBITAHUI OBPA3IIOB HOBBIX ITKM
U BBIIIOJTHEHHBIX U3 HUX TUIMOBBLIX KOHCTPYKIIMA U Y3J10B

1 OBIME TTOJOXEHUSA

1.1 Hacrosimee npuiioxeHne COASPKUT HOMEHKIIATYpy B 00beM HcTbITannii HOBbIX BUIOB [IKM, He
paccMOTpeHHbIX B Hacrosmed uactu llpaBwi, g npueMku M nomydeHus onoOpenus PC mns
JTATbHEHIIIET0 X MPUMEHEHHUS B KOPITycaX M KOPITYCHBIX KOHCTPYKIIHSX CYHOB.

1.2 Hacrosamass mporpamma HCHBITaHWi pacnpocTpansercs Ha [IKM Ha OCHOBE CTEKIISIHHBIX,
YIJIEPOOHBIX M apaMHIHBIX apMUPYIOIIUX MaTepHajoB, a TaKXkKe MOMU3(UPHBIX, BUHWII(UPHBIX WIN
SMOKCHUIHBIX CBS3YOIIUX.

IIpoBenenne ucnsitanuii IIKM Ha OCHOBE IPYrMX MCXOJHBIX KOMIIOHEHTOB 10 JAHHOW IporpaMme
WCHBITaHUM JOITyCKaeTCs 10 COTIaCOBaHUIO ¢ PerncTpom npu HaJMuuM COOTBETCTBYIOIIETO TEXHUYECKOTO
000CHOBaHMSL.

1.3 Hacrosmas nporpamma ucnblTaHuid pacnpoctpansercs Ha IIKM xojogHoro u ropsidero
OTBEPXACHUS, W3TOTABJIMBAEMBIX METOJAMH KOHTAKTHOIO (POpPMOBaHUS, HANBIICHUS, BaKyyMHOM
nmkeknnn (MetonoMm mHQY3uu, RTM-metomamu), aBTOKJIABHOTO (POpPMOBaHHSA, MMPECCOBAHUS, a TaKKe
MyITPYy3HH.

[Ipumenenue npyrux Metonos s usrotosieHus [IKM momxkHO ObITH coritacoBaHo ¢ Peructpom.

1.4 Hacrosimas mporpamma HCHBITAaHUHM TakXke pacHpOCTpaHSAETCs Ha JIETKOBECHBIE 3allOJHUTENH,
IPUMEHSAEMBIE B TPEXCIOWHBIX (MHOTOCIOMHBIX) KOHCTPYKLIUSX.

K Takum 3amomHUTENs M OTHOCSATCS TMEHOIIIACTHI (MOJMBHHUIXIOPHIHBIE, TIEHOTIOINYPETaH, TIeHOIO-
JIMBTIOKCHUIBI U JIP.), a TaK)Ke JIETKOBECHBIE MaThl.

HcnplTaHus yKa3aHHBIX 3alOJHUTENEH, apMHPOBAHHBIX KOHCTPYKTHBHBIMHM 3J€MEHTaMH, a TaKke
KOHCTPYKTUBHO-OPTOTPONHBIX (HEOIHOPOJHBIX) 3aMOIHHUTENEH, KOTOPbIE OTHOCSTCS K KOHCTPYKLHSM,
MPOBOAATCS 10 CHENMAIBHBIM IPOrpaMMam, oo0peHHbIM Perucrpom.

1.5 Hacrosimas mporpaMMa HCTBITAHWNA HE PaclpoOCTpaHseTcs Ha aAre3WOHHBIE COCTaBBI (KJeH),
WCIIONIb3yeMble IS COEIMHEHHS DIIEMEHTOB KOPIYCHBIX KOHCTPYKIMH M H3JAENUH, a Takxke Ha
TepMETU3NPYIOIINE COCTABBI.

[IporpaMmbl  HCIIBITAHMH aATe3MOHHBIX W TEPMETHU3UPYIOLIMX COCTABOB pa3pabaThIBaloTCs paspa-
OOTUMKOM 3THX COCTaBOB M JOJDKHBI ObITH 0m00pensl PC.

1.6 B cootBercTBHU ¢ HacTosmel porpamMmmoit ucneitanus [IKM npoBonmsaTcs B coctaBe 00pasIios,
TUTOBBIX KOHCTPYKUHUH M Y3JIOB U1 TOATBEP)KIEHHUS BO3MOXKHOCTH HCIIONB30BAHUS HCIBITBIBAEMOTO
IIKM 1 TeXHOJIOTHH €ro NnepepaboTKH B KOPITYCHBIX KOHCTPYKIUSX CYIOB.

[IpoBeneHne AAaHHBIX MCOBITAHUH OCYIIECTBISIETCS MO METOAMKAM MEKIYHApOAHBIX M/ WIH
HAIMOHAJIBHBIX CTAHAAPTOB, & TAKXKE JPYTUX PYKOBOMALIMX JTOKYMEHTOB, IPUMEHEHUE KOTOPBIX TOJIKHO
OBITH comitacoBaHo ¢ Peructpom.

1.7 Hacrosimmas mporpaMma UCIBITAHUHN periiaMeHTHPYET CIeAyIOIIee:

MOJHBIA TIepevYeHb BUAOB U METONOB NpoBepkd HOBHIX IIKM, sBistomumxcsi o0s3aTeNbHBIMU HpPU
npoBeneHnH ux npusHaHus PC, a Takke nepedeHb TOMOIHUTENBHBIX TPOBEPOK, KOTOPBIE IPOBOAATCA 110
TpeboBarnio PC, MpOEKTaHTOB M APYTHX OPTaHU3AIMNH-YIaCTHUKOB pa3pabOTKH, MPHUEMKH U MTOCTaHOBKH
MaTrepuasa Ha IPOU3BOJCTBO;

pa3Mepbl M CHOCcOo0 HM3TOTOBJIEHHUS IUIACTHH (3arOTOBOK), U3 KOTOPBIX BBIPE3alOTCsl 00pas3ubl s
MIPOBEACHNUS HCIIBITAHUH;

CXeMy BBIPE3KH 00pa3LoB U3 IUIACTHH (3ar0TOBOK);

KOHCTPYKIIMIO ¥ TEXHOJIOTHIO M3TOTOBIICHUS TUIIOBBIX KOHCTPYKLWH H y3JI0B;
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MOPSZIOK BBITIOJIHEHUS UCITBITAHU;

MOPSAZOK HAOIIONEHHS 32 TPOIETypOH IPOBENECHUS HCITHITAHUH;

MOPSIOK 00paOOTKN M PETHCTPAITUHN PE3YIIETATOB UCITBITAHHMN.

1.8 PermamenTupyeMble JaHHOI NpOrpaMMOi W yKa3aHHbIE B HEH COOTBETCTBYIOUINE METOIVKH,
00bEM UCTIBITAHHMA, TIOCIIEIOBATEIILHOCTD U MOPSIOK WX BBHIMOJHEHUS, & TaK:Ke MPOLEeAypbl 00paboTKH U
PETUCTpAIIMU PE3YTBTATOB HCIIBITAHUHN SIBIISIFOTCS 00sI3aTEIIbHBIMHU.

1.9 O6wem mpoBoammblx ucnbiTaHnid [IKM B cocTaBe 00pasmoB, THUIOBBIX KOHCTPYKIIHH W y3JI0B
JIOJDKEH 00ecTeunBaTh MONydYeHHe B MOJHOM OOBEME CBEIACHHH O MEXaHMYECKHX, TEXHOJOTHYECKUX U
JIPYTHX CBOMCTBaxX MaTepuaiia, TpeOyeMbIX AJIs MMOATBEPKICHNS BOZMOXHOCTH €T0 IPUMEHEHHS B COCTaBe
KOHCTPYKUUN U U3ACTUH, NI KOTOPHIX OH IpEIHA3HAYCH.

1.10 B cmyuae, ecny HOMEHKIATypa W OObEM HCIBITAHWN 10 HACTOSIIEH MporpaMMe SBISIOTCS
HEIOCTaTOYHBIMU TSI 000CHOBAaHHOW OIEHKH MPHUMEHUMOCTH TaHHOTO MaTepuaia B CyAOCTPOSHUH, WIIH
TpeOyeTcsl MpoBeACHNE IOMOTHUTEIBHBIX HCIBITAHNH, HEOOXOMUMBIX IS OMPEAETCHHUS CIIEIHAITbHBIX
XapaKTepUCTHK, MOXKET MOTpedoBaThcs pa3padoTKa MPOrpaMMBbl JOTIONHUTENBHBIX HCIBITAHUN, KOTOpas
JIOJDKHA OBITh 0f100peHa Peructpom.

1.11 Jlns npoBelieHUs] UCOBITAHUN 10 HACTOAILECH MpOrpaMMe JOJDKHO HCIIOIb30BaThCS COOTBETCT-
BYIOIIle€ aTTECTOBAHHOE MCHBITATEIHbHOE 00OPYIOBAaHNE M CPEICTBA M3MEPEHHI, MOBEpEHHBIE (KaTrnOpo-
BaHHBIE) B YCTAHOBJIEHHOM IOPSIKE.

Hcnonezyemoe ucmbITaTeNbHOE 000PYIOBaHUE U CPEACTBA U3MEPEHUHN JOIKHBI OBITh aTTECTOBAHBI U
UMETh JISHCTBYIONIME HAa MOMEHT HCIBITAHUH CBHJIETENBCTBA OO0 aTTECTAllMM W CEePTHUPHUKATBHI O
KaJTnOpOBKE.

2 OFBEKTHI UCIIBITAHUM

2.1 OO0beKTaMH UCITBITAHUH SBIISIOTCS:

o0pasis! [IKM, BBITTOTHEHHOTO U3 MOHOCJIOEB HAa OCHOBE OTHOTO THTIA CBS3YIOIIETO U apMHUPYIOIIETO
Marepuasna, UMEIOIIET0 OAHY CTPYKTYpPY apMHUpPOBAHMUS;

00pa3sIbl JISTKOBECHOTO 3aIlOJHHUTEIS,

TUTIOBbIE KOHCTPYKLHUH, BbINOIHEHHbIE U3 3TUX [IKM u nerkoBecHOro 3amonHUTENs;

TUIIOBBIE y3JIbl, BBINMOJIHEHHbIE U3 3TUX [TKM.

2.2 B xadecTBe apMHUPYIOIIETO MaTepuaga MOHOCIO0s ogHopoaHoro ITKM MoKeT OBITh HCITOTE30BaHEI
CIEeMYIONTNE MaTepHaIIbl (B 3aBUCUMOCTH OT THIIA YKIIAIKHN):

JICHTHI C OJHOHAIIPABJICHHBIM apMUPOBAHHEM;

IUIETeHbIE TKAHU CATUHOBOTO, MOJIOTHSIHOTO, CapKEBOTO U APYTrOro BUAA MEPEIUICTEHUS;

MaThl;

MYJIbTHAKCHAbHEIE TKaHU (OMaKCHabHbBIE, TPHAKCHATbHBIC, KBaIpOaKCHATLHEIC).

2.3 McnpiTaHusiM IO HACTOSIIIEH TPOrpaMMe MOXKET HOABEPraThecsi HEOMHOPOIHBIN THOpuIHbIi [TKM,
Yy KOTOPOT'O MOHOCJIOU BBITIOJHEHBI U3 THOPHUIHBIX apMUPYIOLIUX MaTEPHAIOB, UMCIOIIUX B CBOEM COCTaBE
BOJIOKHA Pa3HON XMMUYECKOU MPUPOABI, HAIPUMED, CTEKIISTHHBIE U YTIICPOAHBIC.

2.4 TumnoBble KOHCTPYKLUHMH W Y3JIbl NPEACTABIAIOT OCHOBHBIE KOHCTPYKTHUBHO-TEXHOJIOTHYECKUE
pelieHus, MpUMEeHsIeMbIe B KOopIlycax U HajacTpoikax cynoB u3 [TKM.

2.5 UcnbiTanus TUNOBBIX KOHCTPYKIUN W Y3JI0B TPOBOASTCS JJIA OMpPENCICHUS BO3MOXKHOCTHU
npuMeHeHus paccMarpuBaeMoro [IKM u TexHomoruu ero nepepaboTKH Ui H3TOTOBJICHUS KOPITYCHBIX
KOHCTPYKUMH W U3MIENUN U TIOATBEPKACHUS TpeOyeMbIX XapaKTePUCTHK MPOYHOCTH B pabOTOCIIOCOOHOC-
1 [IKM B ux coctase.

2.6 11IKM, nomexammii npusHanuto PC, a TakKe M3TOTOBJICHHBIC MX HETO THUIIOBBIC KOHCTPYKIIUU U
y37bl, B T.4. C IPUMCHEHUEM JICTKOBECHOT'O 3aIlOJHUTENS, JODKHBI OBITh U3TOTOBJICHBI MO TEXHOJIOTHU
U3rOTOBJICHUSI KOPIycoB U HaacTpoek cynoB u3 I[IKM, a Takke HMX OTHENBHBIX KOHCTPYKLMHA Ha
MPeanpUsATHH (M3TOTOBUTENE), JTUOO MO0 TEXHOJOTHH, pa3paboTaHHON T KOHKPETHOTO OOBEKTa.
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B cityuae u3MeHeHMsI TEXHOJIOTHH U3TOTOBJICHUS MO0 ee OTAEIbHBIX pexkuMoB, [IKM nomxen npoitu
MIOBTOPHBIE UCIBITAHUS B IIOJIHOM MJIM COKPAIEHHOM 00bEME B 3aBUCHMMOCTHU OT TOTO, KAKHE W3MEHEHUS
BHECEHBI B TEXHOJOTHYECKUH MpOoILIecC.

2.7 Jlo mpoBeaenuss wucneitanuii [IKM Texnomorusi, pazpaboTaHHast Ui €ro U3TOTOBJICHHS, JOJKHA
ObITh oTpaboTaHa Ha TpEANpUSTHH (M3TOTOBUTENE), TAE MpEAIoaracTcsi M3TOTOBJICHHE O0pasloB,
TUIOBBIX KOHCTPYKLHMH M y3JIOB, a TaKKe MOATBEPXKAEHA CTAaOMIBHOCTH TEXHOJIOTHUYECKOTO Ipolecca U
Ka4eCTBO MX M3TOTOBIICHMUS.

3 OBBEM ¥ BUJIBI UICTIBITAHAM KM U JIETKOBECHBIX 3AIIOJTHUTEJIEMN

3.1 TIKM u nerxkoBecHbIE 3allOJIHUTENH, MOJyIeXallre MPU3HAHUI PeructpoM, MOJDKHBI MPONTH
WCIIBITAHWSI TI0 HACTOSIIEH MporpaMMe B COCTaBe O0O0pas3moB IS OMpEIeNeHHs CIeAyIONnX
XapaKTePUCTHK:

(U3UKO-MEXaHNYECKUX B HCXOJHOM COCTOSHUM H C YYETOM BO3ACHCTBUSA (AKTOPOB CpEbl
SKCIUTyaTaluy (BO3AEHCTBHE MOPCKOH BOIBI, MOBBIMIEHHBIX TEMIEpaTyp, MUKIHYECKAX U JUIATEIBHBIX
Harpy3oK u T.1.);

TEXHOJIOTHYECKHX;

MoKaszaresell CTeNeH! M0KapOOIacHOCTH;

3.2 O6pa3us! [IKM 1 1erkoBeCHOTO 3aroIHUTENS BBIPE3AIOTCS U3 IUIACTHH (3arOTOBOK) B 33JaHHBIX
HaIpaBJICHUAX U TI0 TPeOOBAHUIO B 33JJaHHBIX paiiOHAX 3TUX IUIACTHH.

OO0pasipl JTErKOBECHOTO 3alOJHHATENS THIA TIEHOIUIACTa BBIPE3alOTCS W3 TOTOBBIX IIACTUH HIIH
OJIOKOB, MTOCTABIISAEMBIX MPEANPUATHEM (M3TOTOBUTENIEM).

IInactune! (3aroToBKH) [UId BeIpe3ku 00pa3noB [IKM u jierkoBecHOro 3amogHUTENs Ha OCHOBE MaToB
(opMyIOTCS C UCTIONB30BAHUEM TEXHOJIOTHH, Pa3paOOTaHHON AJIsl UX U3roToBIeHUs (cM. 2.6 1 2.7). Cxema
apmupoBanus [IKM onpenensiercs B coorBeTcTBuu ¢ 2.1 u 2.2.

3.3 I;1OTHOCTH YKJIaIKH apMHUPYIOIINX MaTepHajoB MpHu (JOPMOBAHMHU TUTACTHH (3aTOTOBOK) TOJDKHA
COOTBETCTBOBaTh TPeOOBaHMSAM, YCTAaHOBJIEHHBIM MAJSl MPHUHATOW TexHOioruu Qopmosanus. Ilpu stom
OTHOCUTENIbHOE COACP)KaHHE apMHUPYIOLIMX MaTepualioB B 3aBHCUMOCTH OT HMX THIA AJs Hamboiee
pacmnpocTpaHeHHBIX METO/IOB (DOPMOBaHUS JOJDKHO OBITh HE HIDKE, yKa3aHHOTO B Tabm. 3.1

Tabnuma 3.1
OTHOCHTEIBHOE coJep KaHue APMUPYIOIIUX MATEePHAJIOB N0 Macce 1JIsl MeToa0B GopMoBaHMsI
Meron Tun apmupyromiero Marepuana
(hopmoBaHus
CrexoMarsl CTeKITHHOE BOJIOKHO YrneponHoe BOIOKHO CTeKIIsIHHAsT POBHHIIA

KonTaktHoe ¢popmoBanue

Hanbuienne

He menee 0,3

3akpsiToe (BakyymHOE) hopMOBaHHE —

He menee 0,5
0,65...0,7

e meree 0,35
04...0,6

e menee 0,35

[InoTHOCTh YyKIAaIKH apMUPYIONIMX MAaTEepPHaliOB JOJDKHA H3MEHSATHCS TaKUM 00pa3oM, 4YTOOBI
OTHOCHTEJIFHOE COJIEp)KaHHE CBA3YIOMIETO B Pa3HBIX TOYKAX IUIACTHH (3arOTOBOK) OTIMYANOCH OT €TI0
CpeqHero 3HaueHus He Oouee:

JUTSL METOJIa KOHTAaKTHOTO (popmoBanus — 2 %;

IUISL METOAOB 3aKpBITOro (BakyymHoro) ¢opmoBanus — 0,5 %;

U1 MeTona HambuieHusS — 3 %.

3.4 KadecTBO H3rOTOBIIEHHS IUTACTHH (3arOTOBOK) W BBIPE3KM W3 HHX OO0pasmoB JOJDKHO
VIOBJIETBOPATh TPEOOBAaHUSAM HACTOSIIETO TPHIIOKEHHS W/HMIM CTaHJapTa, NPUMEHEHHE KOTOPOTO
cornacoBaHo ¢ Peructpom.

3.5 VcnbITanus 1O OTpeNeNeHnIo (GU3NKO-MEXaHHUECKUX XapaKTEPUCTHK.

3.5.1 Yopyrue u npoyHoctHble XapakTtepucTuku [IKM nmpu KpaTKOBpEeMEHHBIX HArpy3Kax B UICXOJHOM
COCTOSIHUH OTIPEJIETISIOTCS B COOTBETCTBHUH C TIEPEUHEM M METOIMKAaMH FICTIBITAHHH, YKa3aHHBIMH B Ta0Om. 3.2.
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Tabnumna 3.2
Iepeyens onpeneasieMbix xapakTepucTuk IIKM B HCX0HOM COCTOSIHMH H METOAMKH €0 HCIBLITAHMI NIPH KPATKOBPEMEHHbIX HArpy3Kax
Ne XapakTepucTHKa Mertonuka Hanpasnenue Beipe3ku
n/n HMCIBITAHUI o0Opasiia, rpaj.
1 | IInoTHOCTH T'OCT 15139-69 —
ASTM D 792 ASTM D 1505
HCO 1183
NF T 57-102
2 | OtHocurenpHoe coaepxkanue | TOCT 32652 —
CBSI3YIOLIETO HCO 1172
ASTM D 792 ASTM D 2734 ASTM D 3171
SACMA RM 10
3 | Monyns HopmainbHO# yripyrocti | ASTM D 638 (Tun 1) 0°
ASTM D 3039/D 3039M 45°
90°
4 | Monyns cuura B 1miockoctd | ASTM D 3518 0°
apMUPOBAHUS ASTM D 4255 45°
90°
5 | Moaynb MEXCIOHHOTO CZ[BI/IFa] ASTM D 2344 0°
ASTM D 2733 45°
SACMA SRM &R 90°
6 | Koapduuuent Ilyaccoma u | ASTM D 3039/D 3039M 0°
npenensHoe orHocutenbHoe | ASTM D 638 (Tum 1) 45°
YIUIHHEHUE 90°
7 | MakcumansHoe HampspkeHue | ASTM C 393/C 393M 0°
IIPU PACTSHKEHUU ASTM D 638/D 638M 45°
ASTM D 3039/D 3039M ASTM D 54502 90°
NF T 57-101
HCO 527
HCO 3268
SACMA RM4
SACMA RM9
8 | MakcumanbHoe Hamnpsbxkenue | ASTM D 638 0°
IPH CXKATUH ASTM D 695 45°
ASTM D 3410 90°
ASTM D 5449
ASTM D 5467
ASTM D 6484/D 6484M ISO 527
SACMA RM 1
SACMA RM 6
9 | Makcumanbuoe namnpspkenue | TOCT 4648-71 0°
npu u3rude’ OCT 25.604-82 45°
ASTM C 393/C393M° 90°
ASTM D 790
HCO 178
HCO 14125
NF T 57-105
10 | MakcumanbHoe HanpsokeHnue | ASTM C 273 —
npu casure B miaockoctu | ASTM D 3518/D 3518M
ApMHPOBAHUS ASTM D 4255
ASTM D 5379
ASTM D 5448 1CO 1922
SACMA RM 7
11 | MakcumanbHoe Hanpsbxkenue | ASTM D 2344 0°
TP MEKCIIOMHOM CiBHTE' ASTM D 2733 45°
ASTM D 5379/D 5379 M-122 90°
ASTM E 143
HCO 4585
NF T 57-104
SACMA RM 8
'Xapaxrepucruxu ITKM 1o yriom 45° onpesensiorcs Ha OCHOBE OMAKCHANBHBIX IHATOHATBHBIX TKaHeH (+45°/ —45°).
2HpumeﬂﬂeTCﬂ Ul OHOHATIPABJIEHHOW cxeMbl apmupoBanus [TKM.
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3.5.2 VYopyrue u npouHocTHsle Xapakrepuctuku [IKM mpu mOBTOPHO-CTATUYECKHX M JIUTEIbHBIX
Harpy>kKeHUSAX B HCXOZHOM COCTOSIHUH OIPENEJIOTCS B COOTBETCTBHM C IIEPEYHEM M METOAMKAMH
WCHIBITAaHUH, YKa3aHHBIMH B Tabm. 3.3.

Tabnumna 3.3

Hepe'{eHL onpeaeasieMbIX XapaKTEePUCTHK ITKM B HCXOIHOM COCTOSIHUH
U METOAMKH €ro NMOBTOPHO-CTATHYECCKHUX U UIHTEJIbHBIX Hany}KeHﬂi‘l

Ne XapaxkTepucTHKa Mertonuka Hanpasnenue BbIpe3ku
n/n HCIIBITAHUI obpasua, rpai.
1 |Ipenen orpanmmueHHOoi BuIHOcHHBOCTH Ipu | ASTM D 3479 0°
pacTskeHHH Ha 6ase 2 x 10° mukmos’ HCO 527 45°
2 | Ipenen orpannueHHOW BhIHOCAMBOCTH Ipu cxaruu | TOCT 33845 0°
Ha Gase 2 x 10° unxos' HCO 13003 UICO 527 45°
3 | Ipenen orpanudenHoii BeiHOCHMBOCTU 1pu m3rude | TOCT 33845 0°
Ha Gase 2 x 10° mukios’ HCO 13003 UCO 14125 45°
ASTM D 7774
4 |Mpenen orpanudeHHoil BwviHOcHHBocTU npu | TOCT 33845 0°
MesKcIToftHoM caBure Ha Gase 2 x 10° mixios' MICO 13003 UCO 14130 45°
5 | penen nonaroBpemeHHO# npouHocTH npu pactsbke- | TOCT P 57714 0°
Hun Ha Gase 10° o' ASTM D 2990 45°
'Cm. cHocky 1 k Tabm. 3.2.

3.5.3 Ucnwiranus o6OpasnoB [IKM npu mnoBeimeHHoit temmeparype 60 °C mpoBomsaTcs s
OTIpe/IeTICHNs XapaKTePUCTHK, yKa3aHHBIX B MyHKTax 3 — 5, 8, 11 Tabm. 3.2.

Hcxons u3 npeamnonaraeMblx yCIOBHH IKCIUTyaTalliy UCTbITaHus 00pasnoB [IKM mMoryT npoBoanuThCS
U MpU JIpYTUX 3HAYCHUSAX MOBBILIEHHBIX TEMIEPATYp.

3.5.4 Ucnbitanus na Bopomnornomenue IIKM mposogstcs B coorBerctBuu ¢ 2.3.9 wactu XIII
«Marepuanbl.

Bunusaue Bombl Ha croiikocTe IIKM ompenensieTcss N0 M3MEHEHUIO XapaKTEPHUCTUK, YKa3aHHBIX B
nyHkTax 3 — 5, 7, 8, 11 tabn. 3.2. IlpensapurensHo oOpasmsl [IKM momBepraroTcss yCKOPEHHOMY
BO3JICHCTBUIO BOABI B COOTBETCTBUU C METONUKOM, nmpuBeaeHHOU B 2.3.12 vactu XIII «Matepuansn.

3.5.5 OOpa3ipl JTETKOBECHOTO 3aIOJHUTEINS HCIBITHIBAIOTCS Ha BOJIOIOTIIONIEHUE W TPHU KPaTKOBpe-
MEHHOM HArpyXEHHUHU ISl ONpEAEJCHUS YNPYrMX M HPOYHOCTHBIX XapaKTepucTuk. llepeueHb
OTIpe/IeTsIEeMBIX XapaKTePUCTHK W METOIUKH HCTIBITAHUN TPUBEACHHI B Tabm. 3.4.

3.5.6 1ns onpexnenenust BO3MOXHOCTH mpuMeHeHHs! [IKM B KOHKPETHBIX KOHCTPYKLIHSAX U H3AETHIX
MOTYT YYUTHIBATHCS AOTOIHUTEIbHBIE XapaKTCPUCTUKH, YKa3aHHbIE B Ta0M. 3.5.

3.5.7 B 3aBUCHMOCTHU OT YCIOBHI 3KCILTyaTalliu AOJKHBI ONMpPEAeNsSThCS:

BJIMSIHAE Ha MEXaHUYECKHE XapaKTePHUCTUKH Maciio-, He(pTermpoayKTOB;

BIIMSTHAE Ha MEXaHUYECKHE XapaKTePUCTUKH COJITHOTO TyMaHa;

nTuHelHoe (00beMHOE) pacIIMpeHne U TEIUIONPOBOJHOCTS.

3.5.8 IlepeueHb IOMOTHUTENBHBIX XapaKTEPHUCTUK MOXKET YTOYHATHCA Ha OCHOBAHUHU PE3YNHTATOB
MPOBEICHHBIX UCIBITAHUH.

3.6 VcnpiTanus o ONpenesieHUuI0 TEXHOJIOTUYECKUX XapaKTEPUCTHK.

3.6.1 VcnibITaHus 10 ONPEETICHUIO TEXHOJOTUUECKUX XapaKTePUCTUK MPOBOASATCS ISl ONPEACIICHUS
TEXHOJIOTHYHOCTH, T.€. CHOCOOHOCTH MCXOAHBIX KOMIIOHEHTOB — apMUpPYIOLUIMX MaTepHajoB M
CBSI3YIOIIETO, TlepepadaThiBaThcsl B KOHCTpYKIHIO (m3nenue) u3 [IKM ¢ momormipio BEIOpaHHOTO MeTona
W3TOTOBJIEHHs (KOHTakTHOTO (OPMOBaHUS, HANbUICHHWA, BAKyyMHOW HWHXKEKIWW (METOIOM WH(QY3HUH,
RTM-meTonamu), aBTOKIIaBHOTO (DOPMOBAHHMS, TPECCOBAHMS, MYITPY3HH) C OOECTICYeHHEM CTaOUIIFHOCTH
Y HaJJIeXkKAaIlero KadecTBa U3rOTOBJICHHUS.

3.6.2 Jlna ompenenaeHUss TEXHOJIOTMYHOCTH HCXOIAHBIX KOMIIOHEHTOB JIOJDKHBI OIpPEAENISThCS
CIEeNYIOUINE XapaKTePUCTUKHU:

BA3KOCTb CBSI3YIOILIETO;

TeMIepaTypa IK30TePMHUECKON PeaKIny TP TOJMMEPHU3AIAN CBS3YIOIIETO;
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Tabnuma 3.4

ﬂepeqeﬂb onpeaejasseMbIX XapaKTepUCTHK JIErKOBECHOT 0 BaHOJH-[l/lTeJIﬂ1 H METOAUKH HCTIBITAHUIT

Ne XapakTepucruka

Mertoauka
HCHBITAHUI

1 | [IpexnensHOE BOAOMOITIONLIEHHE

I'OCT 20869-75
HCO 2896

2 | Monyne HOpMaJIbHOM yNpPYyrocTu

FOCT 18336-73
F'OCT 17370-712
ASTM E1875-13
ASTM D 1621
ASTM D 16232

3 | Monayns casura

ASTM C 273

4 | Paspywaroniee HanpsikeHUE IPH PACTKEHUU

I'OCT 17370-71

ASTM D 1623
5 | Paspymaroniee HanpspKeHHE NIPU CKATUU I'OCT 23206-78

ASTM D 1621
6 | Paspymaromiee HanpspKEHUE TP CIIBHUTE ASTM C 273

ASTM C393/C393M

!Jlnst nerkoBECHOTO 3aMONHUTENS HA OCHOBE MATOB YNPYrHe M MPOYHOCTHBIC XaPAKTEPUCTHKH ONMPEENSIOTCS B Hampasierusx 0° u 90°
B IUIOCKOCTH YKJIAJKH MarTa, IIPH 3TOM HampapieHue 0° OpHeHTHPOBAHO BIOJIb MOJIOTHHINA MaTa.
2Vka3aHHbIC CTAHAAPTHI OMPCHCIAT METO[ HCIBITAHHS OOPAa3loB HA DPACTSHKCHHE 6€3 YTOUHEHHS METONA ONpENCICHHS MOJIYs

YIPYTOCTH.
Ta6numa 3.5
Ilepeuyens nononHUTEaLHbIX XapakTepucTuk IIKM u MeToAMKH HX onpeejeHHst
Ne XapaxkTepucTHKa Metonuka
n/m HCTIBITAaHU I

1 | IlpenensHast NpOYHOCTD MPH PACTSHKEHUM — CXKAaTUH B TpaHcBepcaabHoM [ ASTM D 6415

HanpaBJICHUU

ASTM C 297

2 | Bsaskocts paspymenus (popmst 1 u 2)

ASTM D 5528-01 (dopma 1), Meronq m3ruba Oanku c

onHocropoHuM Hazape3oM (ENF) (popma 2)

T'OCT 4647-80
HCO 179

I'OCT P 57714
ASTM D 2990

3 | YnensHas ygapHas BS3KOCTB

4 | [on3yyecTh NpH PacTSIKEHUU — CHKATHH

CTETIeHb U BpeMsl MOJIMMEPHU3AIHN CBS3YIOIIETO;

BEITMYMHA YCAJIKH CBSI3YIOIIETO TIPH €T0 TOTUMEPH3aITIY;

MPOIUTHEIBAEMOCTh W CMOJIOHACHIIIICHIE apMHUPYIOIIEr0 MaTepHraa;

OTHOCUTENIBHOE copepxkanue cBsasyromero B [TKM;

normyctuMast Tonmuaa [IKM npu HenpepbsIBHOM (hOpMOBaHUY;

MakcHUMallbHas TeMmepaTrypa u Bpemsi tepmoodpadorku [IKM mpu ropsdaeM OTBEpKAECHUH;

KOJIMYECTBO THKCOTPOMHBIX JTOOABOK M CIIOCOOHOCTH 00ecrmeunTh (OPMOBAHHWE BEPTHKATHHBIX
IIOBEPXHOCTEM.

3.6.3 lunamuyeckast BI3KOCTh cMOJIbI onpeensercs o meroauke ASTM D2196-05 nnmu I'OCT 1929-87.

3.6.4 Temmeparypa 5K30TEPMHUYECKOH pEaKkIUH MPHU MOIHMEPH3ANNN CBSA3YIOIIEro OMpPEeessieTcs B
coorBerctBum ¢ ['OCT 21970-76 (MCO 584).

3.6.5 Crenenp 1 BpeMsl MOJUMEPHU3AINH CBS3YIOLIETO OMPEAEIISIOTCS TeMIIepaTypol CTEKIOBaHHUS B
cootBetrcTBUU ¢ MCO 11357, Bpems nonumepusanuu cBsasytomero (kenarunauzanun) — ['OCT 22181-91
(MCO 2535).

3.6.6 Ycanka cBSI3yIOLIETO [P €ro noaumepusanuu onpeaesnsercs B coorsercteuu ¢ 'OCT 18616-80
u UCO 2577.
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3.6.7 IIponuTHIBAEMOCTH U CMOJIOHACHIIIICHUE APMHUPYIOLIET0 MaTepraia (OleHKa CKOPOCTH IPOIUTKH
JUISL CPaBHHUTENBHBIX HCIIBITAaHWI) M CMOJIOHACBHIIICHHE OMPENENSIOTCS M0 METOIMKaM, YKa3aHHBIM B
myHkTe 2 Tabm. 3.2.

3.6.8 OtHocuTensHOE copepkanue cBasytomiero B [IKM onpenenserca mo MeToaukaM, YKa3aHHBIM B
nyHkre 2 Tabm. 3.2.

4 OBFBEM ¥ BUJIbI UCIIBITAHUM TUIIOBBIX KOHCTPYKIIUIA U Y3J10B

4.1 TumoBble KOHCTPYKIIUM W Y3JIbl JIOJDKHBI MPEICTABIATH COOOH OCHOBHBIC CBS3M M AJIEMCHTHI
KOPITYCHBIX KOHCTPYKIUH, WUMETh NpPEICTaBUTEIbHBIC pa3Mepbl M OOECHeYHuBaTh BO3MOXHOCTH WX
W3TOTOBJICHHUS C WCIIONB30BAaHUEM BBHIOPAHHOW TEXHOJOTHH [UIS TIOATBEPXKACHUS TOTO, YTO JaHHas
TEXHOJIOTUS MOXXET NPHUMEHATHCS IS HM3TOTOBICHHS KOPIYCHBIX KOHCTPYKIMH € oOOecredeHneM
CTaOUIIPHOCTH TEXHOJIOTHYECKOTO IMpOoIlecca U HaJIeKaIlero KayecTBa N3TOTOBJICHHUS.

4.2 TunoBble KOHCTPYKIUHU U y3JIbl U3TOTABIMBAOTCS U3 3asBiICHHOrO 11 npusHanusa I[IKM, B T.u. ¢
WCTIOJTh30BAHNEM JIETKOBECHOTO 3aITOJIHUTEIS TI0 TEXHOJIOTHH, BBIOPAHHON C yueToM 2.6.

B cocraBe THIOBBIX KOHCTPYKLMH M Y3JI0B MOryT Hcnonb3oBatbes IIKM Ha ocHOBe Ipyrux
apMUPYIOLIMX MaTepUagoB, OJUHAKOBOM C 3asBI€HHBIM sl ipu3Hanus [IKM xuMmuueckoil npuponoi, u
Ha TOM ke cBs3ywomeM. [Ipu 3tom 3t [TIKM nomkHBI OBITE TPU3HAHEI HITH MOTYT IPOXOAUTh TPOLEIYPY
MPU3HAHUS OJHOBPEMEHHO C nepBbiM [TKM.

4.3 M3roroBieHHE THUIOBBIX KOHCTPYKLUUH M Y3JIO0B JOJKHO IMPOBOIUTHCS B COOTBETCTBUH C
BEJOMOCTSIMH KOMIUIEKTOB KOHCTPYKTOPCKOH M TEXHOJIOTHYECKOW JOKYMEHTAIUH.

4.4 B cocTaB TUNOBBIX KOHCTPYKIHUI 1 y3JI0B B HACTOSAIIEH MPOTrpaMMe BKITIOUEHBI:

OJTHOCJIOMHBIE MJIACTHHBL;

TPEXCIOUHBIE MIACTUHBL;

banku Habopa I1-oOpasHoro mpoduis;

y3€J CTBIKOBOTO COEIMHEHHUS;

y3en T-o6pa3Horo coenuHeHUsI.

4.6 OgHOCTIOWHBIE TIIACTUHBI U METOAUKA UX UCIBITAHHUM.

4.6.1 OnHOCTIONHBIE TUTACTHHBI M3rOoTaBINBalOTCA U3 paccMarpuBaeMoro IIKM 3aganHONM CTpyKTypbI
apmupoBaHus (cM. 2.1 1 2.2) ¢ YKIaAKOH IMOJIOTHHUIIA apMHUPYIOMIETO MaTepHalia BIOIb JITUHHONH CTOPOHBI
TUTACTUHBI.

4.6.2 VI3roToBNeHNE IUTACTHH IPOU3BOAUTCS C IOMOIIBIO BEIOPAHHOM TEXHOIOTHH U3TOTOBIEHUS (CM. 2.6)
B JIBYX IOJIOKEHUSX — B TOPU3OHTAIBHOM U BEPTHKAIBHOM, 10 OJHOU TUIACTHHE B KAXKIOM IMOJIOXKCHUU
(cM. puc. 1). B mepBoM mojokeHUM pa3Mephl IIIACTHHEI JOJDKHBI ObITh He MeHee 1500 x 1000 mm, BO
BTOpOM moJiokeHUH — He MeHee 2000 x 1000 MM, mpudeM IJIMHHAS CTOPOHA IOJDKHA OBITH
OpHEHTHPOBaHA B BEPTHUKAIHHOM HalpaBleHWH. B 000WX ciy4asx TONIIMHA TUIACTHH JOJDKHA OBITH
paBHa 10 mMm.

IIpu M3roTOBJICHUU BEPTUKAIBHOM IUIACTHHBI OObEMbI MPUMEHEHUSI TUKCOTPOITHBIX JI00ABOK U KIies
(s 3aKperuIeHus] CyXOT0 apMUPYIOIIETo Marepuala B Clydae HCIIOJIb30BaHUS TEXHOJOTHI BaKyyMHOMN
WH)KEKIIUN) TOJDKHBI OBITH CTPOTO OTPaHUYEHBI.

4.6.3 13 uracTiH W3 TpeX pasHBIX pailOHOB (BONHM3M KOPOTKUX CTOPOH IUIACTHHBI W ITOCEPEIHUHE)
BBIPE3aI0TCs 00pa3ilbl B BHJE MPU3M (CM. pHC. 2):

IUId UCIBITAaHMM Ha crathnueckuii m3rub B coorBerctBuu ¢ ['OCT 4648-71, TOCT 25.604-79
pasmepamu 200 x 20 mm 1o 10 1mT. 115 KaXXKI0T0 HAIpaBiIeHUS apMUPOBAHUS;

JUIS. WCTIBITAHUN HAa MEXCIOWHBIM caBur pasmepamu 60x10 MM, Takxke mo 10 mT. s Kaxaoro
HaTpaBJICHUs apMUPOBAHUS;

IUIsL omipeneneHus mwioTHOCTH B cooTBeTcTBUU ¢ [OCT 15139-69;

JUISL OIPEJENICHNUS OTHOCUTENBHOTO COAECPAKAHUS CBS3YIOIIErO M0 METOIMKAM, YKa3aHHBIM B IIYHKTE 2
Tabm. 3.2.
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Puc. 1 OnHocnoiiasre miactuasl [IKM ropusoHTansHOH (clieBa) U BEpTHKAIbHOU (cmpaBa) GpopMOBKH

4.6.4 ITonoBuHa 00pa3IOB IJIsl UCIIBITAHUM Ha M3THO (IO TPEXTOUEUHOM cXeMe) M MEKCIIOMHBII CIBUT
HCIIBITHIBAIOTCA TPU KPATKOBPEMEHHOM HATPYXCHHH, BTOpasl MOJOBHHA — IPU MOBTOPHO-CTATUYECKOM
HArpPYXeHHH B COOTBETCTBHH CO CTaHMapToM, npu3HanHeM PC, Ha 6aze 10% mukmo npu 50 % ypoBHs
Harpy>KeHHOCTH OT CpeJHEH BEJIWYUHBI PA3pPbIBHOM HArpy3KH, OINPEACICHHOM MO pe3yibTaTaMm
CTaTUYECKUX WCIBITAaHUH. B TOM ciydae, ecnu IpH TMOBTOPHO-CTAaTHYCCKUX HCHIBITAHUAX Pa3pyIICHHC
obpasna He MPOM30IUIO, TO €r0 HCIBITHIBAIOT 0 Pa3pylICHUS MPH KPAaTKOBPEMEHHOM MPHIOKCHUH
Harpy3KH.

4.7 TpexciolHble MIACTUHBL U METOAMKA UX UCIBITAHUU.

4.7.1 B TpexciaoiHbIX TUIACTUHAX HECYIIHME CJIOW M3rOTaBIMBarOTCA M3 npu3HaHHOTO [IKM 3amanHOM
CTPYKTYpHl apmupoBaHus (cMm. 2.1 m 2.2) ¢ yKJIamKoi TOJOTHHUINA apMHUPYIOMIETO Mareprajia BIOJb
JUIMHHOM CTOPOHBI IUIACTUHBI. B KadyecTBe CpeAaHero ciosi MPUMEHSIETCS NPU3HAHHBIA JIETKOBECHBIN
3aIOJHUTENb, TUOO 3aMOJHHUTENb, KOTOPBIN YK€ MpU3HaH U uMeeT CBUIIETEILCTBO O THIIOBOM OJJ00OPEHUU
Peructpa (CTO). B cnyuae mnpuMeHEHHs NOJIMBUHUIXJIOpUAHOro mneHomnacta tuna [IBX wnmm
MEHOMNOJINYPETaHa €ro IVIOTHOCTh OJKHA cocTaBisaTh 100 — 150 KI/M-.

4.7.2 V3roToBICHNE TPEXCIOWHBIX INIACTHH aHAIOTHYHO HM3TOTOBJICHHIO OJHOCIONHBIX (cM. 4.6.2).
Pa3meps! mactul A ABYX HOJI0KeHnH hopMoBanus 10bKHBI ObITE HEe MeHee 2000 x 1000 mm. [Tpu sToM
TOJIIIMHA HECYIIUX CJIOEB JIOJDKHA OBITh paBHA 4 MM, a TONIIMHA cpeaHero cios — 40 MM.

4.7.3 V3 mutacTUH W3 TpeX Pa3HBIX PaifloHOB (BONU3M KOPOTKHUX CTOPOH IUIACTHHBI M IOCEPEINHE)
BBIpE3aroTcs 00pasnbl B BUAC MPU3M (CM. pHC. 3):

JUTsE UCTIBITAaHUK Ha u3rud B coorBercTBUU ¢ ASTM D790/ASTM C393/C393M pa3mepamu
750 x 50 X 48 MM 10 6 IIT. U KaXI0TO HANpaBJICHUS apMUPOBaHMUS;

JUTSL TIPY UCTIBITAHUK METOJIOM M3rHOa KOpoTKo# Oanku B coorBercTBum ¢ ASTM D2344/SACMA SRM 8R
pazmepamu 300 x 50 x 48 MM o 6 IIT. JJIs KaXKJIO0TO HAIpaBJIeHUS apMUPOBaHUSI.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XVI-144

Hcneimanus na useub
Tpusma 200 x 20 x 10 mm
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HUcnvimanus Ha MeHCCHOUNbLL CO8US
Ilpusma 60 x 10 x 10 mm
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Onpedenenue ni1OMHOCMU U OMHOCUMETLHO20 COOEPIUCANUSL CEAZVIOUIE20
Ky6 10x 10 %x 10 mm

S0l

Roliey

Puc. 2 O6pasist [IKM s Gpu3HKo-MeXaHUUECKUX HCIBITAHUI B HCXOJHOM COCTOSIHUH,
BBIPE3aHHBIC U3 IUIACTUH TOPU30HTAIBHON U BEPTUKAIBHON (OPMOBOK (cM. puc. 1)
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Ucnamarus Ha uszeub
fpusma 750x50x48

50+0,15
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48+0,15
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Ucnoimarua Ha useub
lpusma 300x50x48

50£0,15

J300%1

48£0,15

i
C 3 HETF
Tpoas

Puc. 3 O6pasist [IKM s Gpu3Hko-MeXaHUYECKUX HCIBITAHUI B HCXOJHOM COCTOSIHUH,
BEIPE3aeMble U3 TPEXCIIOMHBIX IIACTUH TOPU3OHTAINBHON U BepTHKaIbHON (hopMOBOK (cM. 4.7.1 u 4.7.2)

4.7.4 TlomoBmHa 00pa3noB Ha W3rHO (IO YETHIPEXTOUEYHOW CXeMe) W YKOPOUYEHHBIA HM3Tru0 (1o
TPEXTOYEUHON CXEME) UCIIBITHIBAIOTCS MPU KPAaTKOBPEMEHHOM NPHUJIOKEHUH HAarpys3KH, BTOpasi MOJIOBUHA —
NPU TOBTOPHO-CTaTHYECKOM HAarpy>KeHWH B COOTBETCTBHMHM C MPU3HAHHBIM CTaHAAPTOM MU OOOPEHHOI
PC metomuke Ha 6aze 10* muk1oB mpu 50 % ypoBHE HArpy’KEHHOCTH OT CpefHeil BeTUUHHBI PAa3PhIBHOM
Harpy3KH, OIPEIeIEHHON 110 pe3ylibTaTaM CTaTHYeCKUX MCIBITAaHUN. B TOM cirydae, eciu npu IOBTOPHO-
CTaTHYECKUX MUCTBITAHMSIX pa3pylleHne o0pasia He MPOU30IIIO0, TO €r0 UCIBITHIBAIOT 10 Pa3pyIIeHHUs IPU
KpPaTKOBPEMEHHOM TPHIIOKEHUH Harpy3KH.

4.8 banku Habopa [1-o6pa3Horo npoduis U METOIMKA WX UCTIBITAHHUMA.

4.8.1 banku HabGopa [I-o6pasHoro mpoduist COCTOAT M3 NPUCOEAWHEHHOTO MOSICKA, 3arlOIHHUTEIS
(cepmeunnka) mpodmwis, ero 00(hOpPMOBKH, TIepeXoasieii BO (QIIaHIbl, ¥ JOMOJHUATEIBHBIX 3JIECMEHTOB B
BHJe KHHI[, OpakeT M HAaKJIAaJOK, KOTOPbIe YCTAaHABIHMBAIOTCS UL IOJIKPEIUIEHHs MpoduiIsi B MecTax
NPUIIOKEHUSI COCPETOTOYCHHBIX HArpy30K MpPU HCHBITAHUAX Oanok Ha u3rud (cMm. puc. 4).

[IpucoennueHHbIH MOsCOK U 00popMOBKa mpoduis BeIMONHSIETC U3 ucnbiTyeMoro [IKM Ha ocHOBe
OJTHOTO apMUPYIOIIEro MaTepralia ¢ 3aIaHHON CTPYKTYpOoit apMupoBaHus (cM. 2.1 u 2.2), 3a HCKITFOYEHUEM
OmaKkcHalIbHBIX JAUArOHATBFHBIX TKAaHEW M MaToB, MO0 Ha OCHOBE IBYX HcHbITyeMbiXx [IKM c pasHbiMu
apMUpYIOLIMMU MarepuaiamMu. B mociegHeM ciiydae OTHOCUTENbHOE conepxkanHue 3tux [IKM oTtHOCH-
TEJIbHO ApPYr Apyra JOJDKHO OBITh yKa3aHO B pabouell W KOHCTPYKTOPCKOM JOKyMEHTAallUW Ha
W3TOTOBJIICHHE 3THX Oanok. B kadecTBe 3amomHuTens (CepACeYHUKA) TPOQUIIS MPUMEHSETCS MONHUBH-
HUWIXJOopuAHbIA neHomiact tuna [1BX wnu nenonmonuyperan miaotHocThio 80 — 150 KI/M°, KOTOpBIC
JIOTDKHBI OBITH TIPU3HAHBI Pernctpom.
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Banku nMerot BbICOTy 3armonHuTeNs (cepaednnka) 150 MM U TONIMHY TPHCOSAMHEHHOTO Tosicka 12 MM
(cM. puc. 4).
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Puc. 4 O6mwuit Bua 6anku Habopa [1-o6pasHoro mpoduiis AJsl UCTIBITAHWNA METOIOM M3THOa KOPOTKOHM OamKu
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4.8.2 UsroroBnenne OaNoOK MPOU3BOAUTCSA B COOTBETCTBUM C MPUHATONW TEXHOJOTHEH H3TOTOBJICHUS
(cMm. 2.6). Tlpm sTOM HM3TrOTOBIICHHE KHHII, WX TpHGOPMOBKa M HA(POPMOBKAa HAKIIAJOK B MeCTaxX
MTONKPEIICHUS MOXKET MPOU3BOIUTELCS METOAOM KOHTAKTHOTO (hOpPMOBAHUSI.

4.8.3 banku usroraBnuBaroTcs JAauHONH 800 MM HCHBITAHMM METOJIOM H3rH0a KOPOTKOW Oayku 1o
TpexToyeyHol cxeme Ha mposnetre 700 MM mo Mertoauke, omoOpennoit PC. Harpyska k Oankam
MPUKJIAABIBAETCS CO CTOPOHBI MPUCOECTUHEHHOTO MOSICKA.

Banku m3rorapnuBaroTcst B Konmmdectse 6 mT. [lomoBruHa Oaok NCIBITHIBAETCS IPU KPATKOBPEMEHHOM
MPIWIOKCHUN HArpy3KW JI0 pa3pyIICHHS, BTOpas IOJIOBHHA — IIOJBEPracTCs IOBTOPHO-CTATHUECKUM
ucrbITaHnsAM Ha Gase 10* rukios P MaKCUMAJIbHOM 3HAu€HUU HATrPy3KH B mukKie, paBHOM 50 % oT
cpenHel BeMYMHBI pa3pylIalolell HAarpy3KH, OMpPeNeIeHHON MO pe3yiabTaTaM CTaTUYECKUX HCIBITAHUN
baJok.

4.9 Y3en CTHIKOBOTO COEJUHEHUS] U METOJMKA €r0 UCIIBITaHUM.

4.9.1 VY3en CTBIKOBOTO COCTUHEHHS MPEJICTABIISET COOO0H COSAMHEHNE IBYX TUTACTHH TOMIIHUHONW 10 MM
C TIOMOIIBI0 JBYXCTOPOHHUX HAKIAAOK 0e3 pazmenku KpoMok (cMm. 5). IlmacTuHBI U COEAMHHUTENHHBIC
HaKJIaJIKH U3TOTaBIUBaIOTCS U3 ceprudumupyemoro [IKM Ha 0CHOBE OTHOTO apMHPYIOIIETO MaTepuala ¢
3aIlaHHON CTPyKTypo# apmupoBanus (cM. 2.1 u 2.2), 3a UCKITIOUCHHEM OWaKCHAIbHBIX IHArOHAIBHBIX
TKaHEeW U MaToB.

Aonamka o cmeikom
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Puc. 5 Y3en cTbIKOBOro COeIUHEHHUS A1 UCIIBITAHUI Ha pacTsLKEHHE
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4.9.2 UszrortoBneHue TJIACTHH M HAa(QOPMOBKA COCIWHHUTENBHBIX HAKIAJOK IPOU3BOAHUTCS B
COOTBETCTBHH C TIPUHSATOH TEXHOJOTHEH W3TOTOBICHUS — METOJaMH HWH(Y3UH WIH KOHTaKTHOTO
¢opmoBanus (cMm. 2.6). [Ipu 3TOM B 3aBHCHMOCTH OT TOTO, Kakas TEXHOJOTHS MPOXOAWUT IMPOLERYypPY
npu3HaHus PerucrpoM, MIacTMHBI MOTYT OBITh H3TOTOBJIEHBI METOAOM HWH(QY3uH, a HapOpPMOBKa
COCIMHUTEIBHBIX HAKIAJIOK — METOJOM KOHTAKTHOTO (hOPMOBAHUS, H HAOOOPOT.

4.9.3 VY3en CTBIKOBOTO COCIWHEHHUS W3TOTABIMBAETCS B KOJIMYECTBE 6 INT. Al UCHBITAHUNA Ha
pacTsbkeHHe 1Mo MeTofiuke, omoOpeHHoi Permcrpom. IlomoBuHa 00pa3moB y37OB HCHBITHIBAECTCS MPH
KpaTKOBPEMEHHOM MPHIIOKCHUH HATPY3KH JI0 Pa3pyIIeHHs, BTOpas MOJIOBUHA — ITOABEPTACTCS TIOBTOPHO-
CTATHYECKMM HCITBITAHUAM Ha 6ase 10" UKIIOB MPH MAaKCHMAIIbHOM 3HAYCHHH HATPY3KH B IIHKIIE, PABHOM
50 % oT cpeaHell BEIMYUHBI Pa3phIBHOM HArpy3Kd, OMNPEICIICHHON IO pe3ylbTaTaM CTaTHYECKHX
UCTIBITAaHUK y37a. B ciydae, ecnu mpu MOBTOPHO-CTaTHYECKHX HUCTBITAHHUSX pa3pylieHHe o0pasla He
MPOU30IILIO0, TO €Tr0 WCHBITHIBAIOT JI0 Pa3pyIICHHS NMPU KPAaTKOBPEMEHHOM MPWIIOKEHUHM HArpy3Kd s
OTIPEJICIICHAS OCTATOYHON TPOYHOCTH.

4.10 Y3zen T-00pa3HOTO COSAMHEHHSI U METOJMKA €T0 MCIIBITAaHUH.

4.10.1 Yzen T-o0pa3HOro COeqUHEHHUS MPEACTABISET COSUHEHNE JIBYX IJIACTUH TOMMIMHON 10 MM ¢
MOMOIIbI0 TIPU(GOPMOBOYHBIX YTONBHUKOB (cM. puc. 6). IlmactmHB M TpruOpMOBOYHBIE YTOIBHUKA
MU3roTaBnuBaloTcs M3 uctnbityemMoro IIKM Ha OCHOBE OJHOTrO apMHUPYIOIIEr0 MaTepuaia C 3aJlaHHOU
cTpykTyport apmupoBanus (cMm. 2.1 u 2.2), 3a UCKITIOUCHHEM OWAaKCHANbHBIX TUATOHAIBHBIX TKAHEH U
MAaToB.

4.10.2 BpIOOp TEXHOJIOTHMHM H3TOTOBIEHHS IJIACTUH M NPU(POPMOBKA YTOJIEHUKOB IPOU3BOIUTCS
aHAJOTUYHO Y3y CTHIKOBOTO coemuHeHHus (cM. 4.9.2).

4.10.3 Jlns wcOBITAaHMA Ha pPaBHOMEPHBIH OTPHIB MO omoOpeHHOW PermcrpoM merommke y3emn
T-00pa3HOro coenMHEHUS U3TOTABIMBAETCS B KondecTBe 6 mT. (cM. puc. 6). [lomosuna 00pa3IioB y3710B
UCIIBITHIBACTCSL TPU KPATKOBPEMEHHOM IPHWIOKEHUU HATPY3KU N0 Pa3pyLICHUs, BTOpas MOJOBHHA —
TOJIBEPraeTcs MOBTOPHO-CTATHYECKMM HCIIBITAHUAM Ha 6ase 10 [MKIOB mpy MakcHManibHOM 3HAYCHHH
Harpy3ku B LUKIe, paBHOM 50 % OT cpeiHell BENWYUHBI Pa3pbIBHOM HArpy3Kd, ONPEIECICHHOH IO
pe3yibTaTaM CTaTHYECKWX HWCTBITAaHWN y371a. B ToM cioydae, ecid TIpW TPOBEIECHUU IOBTOPHO-
CTaTUYECKUX HCIBITAHUN paspylieHue oOpasia He IPOU30III0, TO €r0 HCHBITHIBAIOT J0 pa3pyIICHUS
MpU KPAaTKOBPEMEHHOM TMPUIIOKEHUU HArpy3Kd A0 pa3pylIeHHs sl ONPENENCHHS OCTATOUYHOM
MPOYHOCTH.
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Puc. 6 Y3en T-o0pa3Horo coefuHEHHMs ISl UCIIBITAHUN Ha PAaBHOMEPHBIH OTPHIB
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5 BHECEHUE U3MEHEHUI B IIPOTPAMMY HWCIIBITAHAA

5.1 IlpennokeHWs MO BHECEHHWIO W3MEHEHHWH HaIpaBiAlOTCs MNpoekTaHTamu cygoB u3 IIKM,
MPEINpUATHAME (M3TOTOBUTENSAMH), 3aHUMAIOIIUXCS M3TOTOBIEHUEM KOHCTPYKIHUHM M M3AETHH U3 3THX
MaTepHaloB, a TaKXKe APYTUMH 3aMHTEPECOBAHHBIMU OPTaHU3ALUsMU, C COOTBETCTBYIOIIUM TEXHUUECKUM
000CHOBaHHEM HEOOXOAMMOCTH BHECEHHS AAHHBIX M3MEHEHHH.

5.2 IlpennoxxeHHbIE M3MEHEHUS paccMaTpuBaroTcs PermctpoM u B ciaydae omoOpeHHsS BHOCSTCS B
MPOrpaMMy UCIBITAHHUMN.
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OBPA3EIL ITPOTOKOJIA UCITBITAHUIA

1 OBIIUE CBEJIEHUS
OOBEKT UCIBITAHUI

(omucanue (HAUMEHOBaHYE) OOBEKTa M €r0 XapaKTEePHCTUKH)
By ncneirannii

(HaMMEHOBaHHWE METO/Ia UCIBITAHMN CO CCBHUIKON Ha JOKYMEHTBI, B COOTBETCTBHH C KOTOPBIMU MPOBOIMJINCH UCIIBITAHHS)
1.3 OcHoBaHuMe /TS TPOBEICHHS UCTIBITAHUIH

(HOMep KOHTpaKTa, HAMMEHOBAHUE U A/IPEC 3aKa3uyuKa)

1.4 Ha ucnplTaHusX MPUCYTCTBOBAIN
(®UO u JomHKHOCTH NpecTaBUTeNel 3aKa3unka Wi OMHIHUAIBHBIX IPEICTaBUTENEH YIIOTHOMOYCHHOH HaOIIOAOel OpraHu3aliy)

1.5 Jlara mocTaBku

1.6 Ilepuon ucnbiTanumit

(mara mpoBe/IeHUS UCTIBITAHUIA)
1.7 MecTo npoBeaeHHs UCTIBITaHUH

(HauMEeHOBaHUE M aJpec UcHbITaTeIbHON Jadoparopun (MJ1))
1.8 YcnoBus npoBeieHUs! UCIIBITAHUI

(ycmoBust OKpy>KaroIel cpesl IPH MPOBEICHUH HCIIBITAHUIT)
2 ACTIBITATEJIBHOE OBOPYJIOBAHUE W CPEJICTBA U3MEPEHMIA

2.1 UcnbiTarensHoe 000pyI0BaHUE

(mepeveHpb UCIIONB30BAHHOTO MCIIBITATEIbHOIO 000PYOBAaHM, aTa MMOCICHEH aTTeCTaluy, HOMepa aTTecTaToB M CPOK JCHCTBHS)
2.2 CpencrBa U3MepeHuit
(TIepeveHb UCIIONIB30BAaHHBIX CPEACTB H3MEPEHHUH, X METPOJIOTHUECKIE ACIIOPTHEIE XapaKTePUCTHKY, JaTh IIOCIEAHUX KaTHOPOBOK (IIOBEPOK),

HOMepa CepTU(UKATOB (CBHACTEIBCTB O KATHOPOBKE) M CPOKU ACHCTBHS)

3 JOKYMEHTALUA

‘Yka3bIBaeTCs MEepeueHb HOPMATHBHON M TEXHUUECKOW JOKYMEHTAIMH, UCTIONB30BAaHHON MPU UCTIBITAHUX (TEXHUYECKOE 3a/IaHue, IporpamMMa,
METOJMKU MCIBITAaHUI U U3MEpEeHHH, cTaHnapTel, TY u T.1.).

4 TIPOLEAYPA UCIBITAHUI (no TpeGoBanmio 3aKka3zumka)
Yka3bIBaeTcsl KpaTKoe OIMCAaHUE IPOLeTyphl UCIBITaHUH, BKIIIOYas YCIOBHS UX HMPOBEICHUS (TeMIIeparypa, BIaKHOCTb H T.X.).

5 OTKVIOHEHUA

(epeyeHb OTKJIOHEHHUH OT NMPOrpaMMbl U METOJMK HCIIBITAHUNA U U3MEpEHuil)

6 ITPOBbI

(TiepedeHb BBINOJIHEHHBIX padoT)
7 PE3YJIBTATBI UCTTBITAHAM

‘VKa3bIBarOTCst PE3YIBTATHI WCTIBITAHUN B BHUIC, OTBCYAIOIEM Tpe6OBaHI/I$IM 3aKa34yuKa C yKasaHUEM nonycxaeMoﬁ BEJINYUHBI NOTPEITHOCTH
pacyeToB.

8 3AK/IIOYEHUE

Mudopmarys 0 noxydeHHH pe3ynbTaToB UCHBITAHHH B MOJIHOM 00beME B COOTBETCTBHU C TPEOOBAHMSIMH 3aKa3uHKa.
9 MTPHJIOKEHUE

VKa3bIBAIOTCS MCXOJHbIC JaHHbIE 00PaOOTKH PEe3yJIbTaTOB MCIBITAHUH M Apyras HeoOXoxumas HHGOpMarus.

Ipumeuanune: 1. Ilo TpeboBaHMIO 3aKa34rKa NepedeHb HHPOPMALMH, COACPIKALICHCS B pa3zenax MPOTOKOIa MOXKET ObITh pacIIUpeH.
2. PCSyJ’leaTbl WCIIBITAHUH OTHOCSTCS TOJIBKO 06"beKTaM, OPOLICAIINM UCTIBITAHUS.
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