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OEPXABHI BYAIBENbHI HOPMU YKPAIHU

CTANEBI KOHCTPYKLII
Hopmu npoekTyBaHHsA

CTAJIbHbIE KOHCTPYKLINWA
HopMbl npoekTpoBaHus

STEEL STRUCTURES
Design code

YuHHI Big 2022-09-01

1 COEPA 3ACTOCYBAHHA

Lli ©yniBenbHi HOPMM MOLLMPIOKOTBLCA Ha NPOEKTYBAHHSA CTaneBMX KOHCTPYKLUIiA OyanHkie, OyaiBenb
i cnopyg (mani — cnopyau) pi3HOro MNpU3HaYeHHs, WO MpautoTb 3a TemnepaTypyu HaBKOMULLHBbOIO
cepepoBuLla He Bulle Hixk 100°C i MOXIMBMM KOPOTKOYACHUM MigBuLLeHHAM Temnepatypu go 150°C 6es
O3HaK Haa3BUYaNHOT cuTyaLlil.

Hopmu BCTaHOBNIOIOTL BUMOMM OO MPOEKTYBAHHA CTarieBUX KOHCTPYKUIW, Y TOMY Yuchi npu 1X
3BEEHHI, PEKOHCTPYKUIT Ta PEMOHTI, a TakoX MpWU BU3HAYEHHI MPUMAATHOCTI 4O eKchnnyaTauii iCHy4mnX
KOHCTPYKL,N.

Mpy NpoeKTyBaHHI CcTaneBux KOHCTPYKLIN, Wo nepebyBaloTb B 0COBMMBUX yMOBaX ekchnnyaTauii
(Hanpuknag, KOHCTPYKLUii AOMEHHUX Mneyen, marictpanbHUX i TEXHOSOMYHUX TpybonpoBoAiB, pe3epByapis
crneuianbHOrO  MpU3HaYeHHs, KOHCTPYKUiA  crnopyad, Wo nignsaralnTb  CEeUCMIYHUM,  iHTEHCUMBHUM
TemnepaTtypHum BnauBam abo BNnMBaM arpecuBHUX CepenoBULL, KOHCTPYKLIM FgPOTEXHIYHUX crnopya),
KOHCTPYKLiM YHIKanbHUX Cropyd, a TakoX chneuianbHUX BUAIB KOHCTPYKUIM (nonepenHbO HanpyXeHux,
TpaHcopmoBaHMX, MOOBINbHMX) HeobXigHO OOTpMMYBaTUCh A04ATKOBMX BMMOP, €Ki BigoOpaxkaroTb
ocobnuBocTi poboTM UMX KOHCTPYKUin Ta nepegbayeHi BignosigHumu OygiBenbHMMKW HOpmamu  Ta
HOPMaTMBHUMMW OOKYMEHTaMM.

Hopmun He po3nNOBCHOMKYHOTLCA Ha MPOEKTYBAHHSA CTaneBUX KOHCTPYKLIiA MOCTIB, TPaHCMOPTHUX
TyHenis i Tpyb nig Hacunamu.

HopMu He MoWKMpPOTECS Ha BMOIP TEXHIYHMX pilleHb Ta pobOoTK LWOAO creuianbHOro 3axucty
CTaneBuX KOHCTPYKLN (BOrHe3axmcT, BTOPMHHUIN NPOTUKOPOSiHMI 3aXMCT, BUOYXO3aXMLLEHICTb TOLLO).

Hopmn He nowuWplTbCA Ha MNPOEKTYBaHHS  CTaneBMX TOHKOCTIHHUX  KOHCTPYKUiA i3
XOJIOAHOTHYTUX Npodinis.

(Po3din 1 amiHeHo, 3miHa Ne 1)

2 HOPMATUBHI NOCUNTAHHA

OBH A.2.2-3:2014 Cknapg Ta 3MiCT NPOEKTHOI AOKyMeHTaLjii Ha OyaiBHULTBO

[OBH B.1.1-7:2016 lNMoxexxHa 6e3neka 0b'ekTiB OyaiBHMLUTBA. 3aranbHi BUMOTrK

OBH B.1.1-12:2016 ByAiBHMUTBO Y CENCMIYHUX panoHax YKpaiHu

[OBH B.1.2-2:2006 HaBaHTaxxeHHs i BnAnBn. HopMun npoekTyBaHHs

[OBH B.1.2-7-2008 OcHoBHi Bumorun go éygisens i cnopya. MNoxexHa 6e3neka

OBH B.1.2-14:2018 3aranbHi npyHuMnu 3abe3neyeHHsi HagiHOCTI Ta KOHCTPYKTUBHOI Ge3neku
Oygisenb i cnopyA

OBH B.2.4-3:2010 TigpoTexHiyHi cnopyan. OCHOBHI MOMOXEHHS

CHulM  2.09.03-85 CoopyxeHnss NpOMbILMEHHbIX npegnpusatun  (Cnopyan  NpoOMUCIOBUX
nianpuemcTB)

AOCTY b A.2.4-4:2009 OCHOBHi BUMOTM 4O NPOEKTHOI Ta pobo40i AoKyMeHTaUil
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OCTY b A.2.4-7:2009 lNpaBuna BUKOHaHHA apXiTEKTYPHO-OyAiBENbHUX pODOUMX KpECEHb

OCTY b A.2.4-43:2009 lMpaBuna BMKOHAHHSA MPOEKTHOI Ta poboY0i AOKYMeHTaUil MeTaneBumx
koHcTpykuin (TOCT 21.502-2007, MOD)

OCTY b B.1.1-17:2007 3axucT Big noxexi. BorHesaxucHi nokputta anst 6yaiBenbHUX HECYYMX
MeTaneBmx KOHCTPYKLi. MeToa BM3Ha4YeHHs BOrHe3axmncHoi 3gatHocTi (ENV 13381-4:2002, NEQ)

OCTY-H B B.1.1-27:2010 3axuct Big Hebe3neyHmx reosioriyHUX npoueciB, LUKIOMMBUX
eKkcnnyaTtauinHux BNnuBiB, Big noxexi. byaiBenbHa knimaTonoris

OCTY b B.1.2-3:2006 MNpornHn i nepemilieHHs. Bumorn npoekTyBaHHs

OCTY-H B B.1.3-1:2009 Cuctema 3abe3neyeHHs TOYHOCTI reOMeTpUYHUX MnapameTpiB Yy
OyaiBHMLUTBI. BuKoHaHHS BMMiptOBaHb, pPO3PaxXyHOK Ta KOHTPOSflb TOYHOCTI TEOMETPUYHUX
napameTpiB. HacTtaHoBa

OCTY b B.2.6-210:2016 OuiHka TexHIYHOro cTaHy ctaneBux OyaiBerbHUX KOHCTPYKLUiW, Lo
eKkcnnyaTyTbCs

OCTYH B B.2.6-211:2016 [lpoekTyBaHHS CTaneBMX KOHCTPYKUiN. Po3paxyHok
KOHCTPYKLUi Ha BOTHECTINKICTb

OCTY 2651:2005 Cranb Byrneuesa 3BuyanHoi skocti. Mapku (FTOCT 380-2005)

OCTY 2774-94 (FTOCT 21437-95) CnnaBu UMHKOBI aHTUMPUKUINHI. Mapku, TexHiYHi BUMOrn

Ta meToau BunpobyBaHb

OCTY 2834-94. TNpokaT TOHKOMMCTOBWIM 3 BYrfeueBOl cTani AKiCHOT Ta 3BMYaNHOI SIKOCTI
3aranbHOro npmsHayeHHs. TexHiyHi ymosu (TOCT 16523-97)

OCTY 4484:2005/TOCT 535-2005 [lpokaT copToBui i (hacoHHW 3i cTani ByrneueBoi
3BUYaANHOT SIKOCTIi. 3aranbHi TEXHIYHI yMOBU

ACTY 8539:2015 lMpokat ans 6yaisensHMX CTaneBux KOHCTPYKLIN. 3aranbHi TEXHIYHI yMOBHK

AOCTY 8541:2015 lNMpokat ctanesui NiABULLEHOT MILIHOCTI. TeXHIYHiI yMOBM

OCTY 8781:2018 Bunusku 3i ctani. 3aranbHi TEXHIYHI yMOBU

AOCTY 8802:2018 Bupobu 3 TOHKONMUCTOBOI CTani i3 3aXMCHO-AEKOPATUBHUM MOKPUTTAM
ansa 6ygiBHMUTBA. 3aranbHi TEXHIYHI YMOBU

OCTY 8803:2014 [lNpokaT TOBCTOMMCTOBMIW 3 BYIMELEBOI CTani 3BUYaMHOI SAKOCTI.
TexHiuHi ymosu
AOCTY 8817:2018 [MpokaT KOHCTPYKUINHWIA 3 HeneroBaHoi Ta feroBaHoi crtani Aans

MOCTODYAYBaHHS. TeXHIYHI yMOBU

AOCTY 8818:2018 lNMpokat nuctoBuii. MeToam ynbTpasByKOBOro KOHTPOSIO

ACTY 8833:2019 Bunmsku 3 ciporo YaByHy 3 MriacTMHYacTUM rpadpitoM. 3ararbHi TEXHIHHI yMOBM

OCTY 8938:2019 Tpyou ctanesi 6e3woBHi rapsyenedopMoBaHi. TeXHIYHI yMOBK

AOCTY 8943:2019 Tpybu ctanesi enekTpo3sapHi. TEXHIYHI yMOBU

AOCTY 8969:2019 NMpokaT TOHKONMCTOBWIA 3i CTani NiABMLLEHOI MiLHOCTI. TEeXHIYHI yMOBU

OCTY 8972:2019 Crani Ta cnnasn. MeToam BUSBIEHHA Ta BU3HAYEHHS BENUYMHM 3€pHa

AOCTY 8975:2019 Cranb. MeToaun BMnpobyBaHHA Ta OLiHKOBaHHA MaKpOCTPYKTYpU

AOCTY XXXX:202_ HactaHoBa 3 OUiHIOBaAHHA SIKOCTi KOHCTPYKTMBHWUX pilleHb Mpu
NPOEeKTYyBaHHi cTaneBux OyaiBenbHNUX KOHCTPYKLiA'

OCTY XXXX:202_ BorHesaxucT OyaiBenbHUX KOHCTPYKLiA, MaTtepianie Ta BUPODIB.
HacTaHoBM LWOAO MPOEKTYBaHHS, BMKOHAHHSA pobiT, BBEAEHHS] B eKcryaTauilo Ta nigTpuMaHHs
eKkcnnyaTtauinHoi NpnaaTHOCTI?

OCTY ISO 898-1:2015 (ISO 898-1:2013, IDT) MexaHi4Hi BNacTUBOCTI KpPiNuUibHUX BUPOBIB i3
BYrneueBoi cTani W nerosaHoi ctani. YactmHa 1. bontn, rBUMHTM Ta wWNubkA. MexaHiyHi
BMacTUBOCTI Ta MeToau BunpobysaHHA (ISO 898-1:2013, IDT)

" Ha poarnagi.
2 Ha posrnagi.
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OCTY ISO 898-2:2015(1SO 898-2:2012) MexaHiuHi BnacTMBOCTI KpinuibHUX BUPOBIB i3 ByrneLesol
ctani 1 nerosaHoi ctani. YactuHa 2. [alkm ycTaHOBMIEHOro Kracy MilHocCTi. MexaHivyHi BnacTuBOCTI Ta
meToau BunpobysaHHs (ISO 898-2:1992, IDT)

OCTY ISO 6892-1:2019 MetaneBi matepiani. BunpobyBaHHs Ha postar. YactmHa 1. Metoa
BMNpOBOYBaHHSA 3a KiMHaATHOI TemnepaTypu

OCTY ISO 12944-2:2019 ®apbu Ta naku. 3axucT Big KOpO3ii CTaneBuX KOHCTPYKLIN 3aXUCHUMU
nakodpapbosumn cuctemamm. YactmHa 2. Knacudikauis cepegosuiy (ISO 12944-2:2017, IDT)

OCTY ISO 12944-3:2019 ®apbm Ta naku. 3axucT Big KOpO3ii CTaneBuX KOHCTPYKUIA 3aXUCHUMM
nakodapbosumn cuctemamu. YactmHa 3. Kputepii npoektyBaHHA (ISO 12944-3:2017, IDT)

OCTY EN ISO 544:2019 MaTepianuv 3BaptoBarnbHi. TeXHIYHIi yMOBM NoCTavaHHs NpucagHmux maTepianis
i dpntocis. Tun npoaykuii, po3mipun, gonycku Ta mapkyBaHHst (EN ISO 544:2017, IDT; 544: 2017, IDT)

OCTY EN ISO 3580:2019 3BaptoBanbHi maTepianu. Enektpogn 3 noKpuUTTaM ANS PYYHOro AyroBOro
3BapoBaHHs apoMilHux ctanen. Knacudikauis (EN 1SO 3580:2017, IDT; ISO 3580:2017, IDT)

OCTY EN I1SO 9692-1:2014 3BaptoBaHHA Ta cnopigHeHi npouecn. PekomeHngauii Woao nigrotyBaHHS
3BapHux 3'egHaHb. YactvHa 1. 3BaptoBaHHS Ta criopigHeHi npouecu. PekomeHgauil WoAo NigroTyBaHHSA
3BapHUX 3'egHaHb. YactuHa 1. PyyHe [OyroBe 3BaploBaHHS, 3BaploBaHHA B 3axMCHOMY rasi, rasose
3BaptoBaHHs, TIG - 3BaptoBaHHA Ta NpoMeHeBe 3BaptoBaHHsA ctanen (EN I1ISO 9692-1:2013, IDT)

OCTY EN 1SO 9692-2:2014 3BaptoBaHHsA Ta cnopigHeHi npouecn. PekomeHgauii Woao nigrotyBaHHS
3BapHuX 3'egHaHb. YacTtuHa 2. [lyroBe 3BaptoBaHHA cTanen nig dprnocom (EN ISO 9692-2: 1998+ EN ISO
9692-2: 1998/AC: 1999, IDT)

OCTY EN ISO 14171:2015 3aptoBanbHi. maTepiany [OpoTn enekTpodHi CyuinbHi W MOPOLUKOBI Ta
KoMbGiHauii: apiT enekTpoaHuMW/noc Ana  AyroBoro 3BapkoBaHHA Mig  rnocom  HemeroBaHux Ta
ApibHo3epHucTux ctanen (EN ISO 14171:2010, IDT; ISO 14171:2008, IDT)

OCTY EN ISO 14174: 2015 3BaptoBanbHi. maTepianu. ®niocum gna AOyroBOro 3BaploBaHHA nNig
dntocom. Knacugpikauia (EN ISO 14174:2012, IDT; ISO 14174: 2012, IDT)

OCTY EN ISO 14175:2014 Matepiann 3BaptoBanbHi. 3axucHi rasy ana AyroBOro 3BapltoBaHHsS Ta
pizaHHs (EN 1ISO 14175:2008, IDT; ISO 14175:2008, IDT)

AOCTY EN ISO 14341:2014 MaTtepianu 3BaptoBanbHi. Enektpoamn, ApoTn Ta HannaeBneHUn metan y
3aXMCHOMY rasi NiaBKUM eNeKkTpoaoM HeneroBaHux i ApibHo3epHUCTUX cTanen. Knacudikauis (EN 1ISO
14341: 2011, IDT; ISO 14341: 2011, IDT)

OCTY EN ISO 14343:2019 MaTtepianu 3BaptoBanbHi. [lpoTn Ta CTpiukn enekTpoaHi. opoTn ta npyTku
OS5 AyroBOro 3BaptoBaHHSA HepxaBitoumx i xxapoMiyHux ctanen. Knacudikauia (EN ISO 14343: 2017, IDT;
ISO 14343:2017, IDT)

OCTY EN 1SO 17632:2018 3BaptoBanbHi matepianu. [poTu NOpoLKOBI A4Sfs OyrOBOro 3BaptoBaHHS
HeneroBaHux Ta [AOPiOHO3epPHUCTUX CTanem y 3axMcHOMy rasi uuM 06e3 3axucHoro rasdy. Knacudikauis
(OCTY EN ISO 17632:2015, IDT; ISO 17362:2015, IDT)

OCTY EN ISO 18275:2019 3BaptoBanbHi Martepianu. Enektpoon Ansi pyyvyHOro 3BaploBaHHS

XapoMmiuHux ctanen. Knacudikadia (EN ISO 18275: 2018, IDT; ISO 18275:2018, IDT)

AOCTY EN 1090-1:2014 BukoHaHHA CTaneBux Ta antOMiHIEBMX KOHCTpyKUin. YactuHa 1. Bumorn go
OLiHIOBaHHS BiAMOBIAHOCTI KOMMOHEHTIB KOHCTPYKLUin (EN 1090-1:2009+A1:2011, IDT)

OCTY EN 1090-2:2019 BukoHaHHS cTaneBux Ta artoMiHIEBMX KOHCTPYKUin. YacTuHa 2. TexHiyHi
BMMOTN 0 cTaneBmx KOHCTpykKUin (EN 1090-2:2018, IDT)

OCTY EN 1090-4:2019 BukoHaHHA cTaneBux Ta arntoMiHIEBMX KOHCTPYKUin. YacTuHa 4. TexHidHi
BMMOTIM 0 XONOAHOOPMOBaHNX CTaneBux OyaiBenbHUX eNeMeHTIB Ta KOHCTPYKLi ANnst MOKPIiBEnb, CTerb,
nignor i ctiH (EN 1090-4:2018, IDT)

AOCTY EN 1708-1:2015 3BaptoBaHHs. 3BapHi 3'egHaHHA. YacTmHa 1. 3BapHi 3'eAHaHHA KOHCTPYKLINHUX
ernemMeHTiB, Wo npauotoTs nig Tuckom (EN 1708-1: 2010, IDT)
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OCTY EN 1708-2:2015 3BaptoBaHHs. 3BapHi 3'egHaHHsA. YacTuHa 2. 3BapHi 3'egHaHHS
KOHCTPYKLiMHUX eNeMEHTIB, Ha SAKi He aie BHYTpiWwHin Tuck (EN 1708-2: 2010, IDT)

OCTY EN 10025-1:2007 Bupobu rapsayekaTtaHi 3 KOHCTPYKLiMHOT cTani. YactuHa 1. 3aranbHi
TEXHi4YHi yMOBM noctadaHHsa (EN 10025-1:2004, IDT)

OCTY EN 10025-2:2007 Bupobu rapsiiekaTaHi 3 KOHCTPYKUINHOI cTani. YactuHa 2. TexHiuHi
YMOBM NocTayvaHHs HeneroBaHx KOHCTPYKUinHMX ctanen (EN 10025-2:2004, IDT)

OCTY EN 10025-3:2007 Bupobu rapsiiekaTaHi 3 KOHCTPYKUiHOI cTani. YactuHa 3. TexHiuHi
YMOBM MNOCTa4YaHHs  3BaplBaHMX APIOGHO3EPHUCTUX  KOHCTPYKUIMHWX cTanen, niggaHmx
HopMmanisauii abo HopmanidyBanbHoMy npokaTtyBaHHo (EN 10025-3:2004, IDT)

OCTY EN 10025-4:2007 Bupobu rapsiiekaTaHi 3 KOHCTPYKUiHOI cTani. YactuHa 4. TexHiuHi
YMOBM MNOCTa4yaHHs TepMomMexaHiyHo obpobneHux 3BaproBaHux ApibHo3epHucTux ctanen (EN
10025-4:2004, IDT)

OCTY EN 10025-5:2007 Bupobu rapsiiekaTaHi 3 KOHCTPYKUiHOI cTani. YactuHa 5. TexHiuHi
YMOBM MOCTa4YaHHS KOHCTPYKUIMHUX CTanewn 3 NiABULLEHOK TPUBKICTIO A0 aTMOCHEPHOI KOpoa3ii
(EN 10025-5:2004, IDT)

OCTY EN 10025-6:2007 Bupobu rapsiiekaTaHi 3 KOHCTPYKUINHOI cTani. YacTtuHa 6. TexHiuHi
YMOBM MOCTaYaHHA NIOCKMX BUPOOBIB 3 KOHCTPYKLINHOI CTani 3 BUCOKOK rpaHuLIEO MIMHHOCTI B
3araptoBaHoMmy Ta BignyweHomMy ctaHi (EN 10025-6:2004, IDT)

OCTY EN 10045-1:2006 MeTtanesi matepianu. BunpobyBaHHsa Ha ygapHui BuriH 3a Lapni.
YacTtmHa 1 MeTog BunpobysaHHs (EN 10045-1:1990, IDT)

OCTY EN 10164:2009 Bupobu ctanesi 3 noninweHumMu gecpopmMaLiiHiMy BNacTUBOCTAMUN Y
nepneHavKynsipHOMy HarnpsMmKy [0 MOBepxHi BMpoby. TexHiyHi ymoBM noctadyaHHs (EN
10164:2004, IDT)

OCTY EN 10219-1:2009 [podini NOPOXHWUCTI  3BapHi  XOMNogHoOro opMyBaHHSA 3
HeneroBaHux i [OpiOHO3epHUCTMX CTanern Ans KOHCTPYKUih. YactuHa 1. TexHiyHi ymoBwM
noctavaHHsa (OCTY EN 10219-1:2006, IDT)

OCTY EN 12385-1:2013 KaHnaTtu ctanesi gpoTsHi. beaneka. YactunHa 1. 3araneHi Bumorn (EN
12385-1:2002 + A1:2008, IDT)

OCTY EN 12385-4:2014 KaHnatu ctanesBi gpoTaHi. besneka. YactnHa 4. KaHatu nigsinHoro
3BMBaHHA Ansa nignomy (EN 12385-4:2002 + A1:2008, IDT)

OCTY EN 12385-10:2018 Kanatn ctanesi. besneka. YactuHa 10. KaHatu ogmHapHOro
3BMBaAHHA ANS 3aranbHOro 3actocyBaHHs y 6yaiBHuUTBI (EN 12385-10:2003+ A1:2008, IDT)

FOCT 5521-93 TpokaT cTanbHOW Ans cygocTpoeHusi. TexHudeckue ycnosusi (Mpokat
cTaneBui anst cyaHobyayBaHHs. TeXHi4YHi yMoBW)

FOCT 7564-97 T[lpokat. O6wwue npaBuna otbopa npob, 3aroToBOK M 00pas3LoB AOns
MEXaHU4eCKux W TexHonorndyeckmx ucnbitaHun (MpokaT. BaranbHi npaBuna Bigbdopy npoo,
3aroTiBOK i 3pa3kiB A4S MeXaHIYHMX | TEXHOIOTYHMX BUNPOOYBaHb)

FOCT 10605-94 Manku wecTurpaHHi 3 giaMeTpom pi3bbreHHst noHag 48 MM knacy ToYHoCTi B.
TexHivHi ymosu (MCO 4032-86)

FOCT 10706-76 Tpybbl cTanbHble 3reKTpocBapHble MNPSAMOLUOBHbIE. TexHuyeckue
TpeboBaHua (Tpybu cTanesi enekTpo3BaptoBarbHi MPSMOLLOBHI. TEXHiIYHI BUMOIN)

FOCT 18126-94 bonth i rarikn 3 giameTpom pi3bbneHHa noHag 48 mMm. 3aranbHi TEXHIiYHI
YMOBM.

(Po3din 2 3miHeHo, 3miHa Ne 1)
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3 TEPMIHU TA BUBHAYEHHA NMOHATD

Hwk4ye nogaHo TepMiHW, BXWTI B UuX OyaiBenbHMX HOPMax, Ta BU3HAYEHHS MO3HAYEHUX HUMM
NOHATb.

3.1 6e3neyHicTb

BracTtuBicTb 00’ekTa Mpu ekcniyaTauii, a TakoX Yy BWMNAAKy MOPYLUEHHS npaue3faTHOCTI, He
CTBOpPIOBATW 3arpo3u ANs XUTTS | 340pOB’A MNoJen, a TakoX 3arpo3un JOBKinMs

3.2 reomeTpUYHa HeniHiNHICTb

HeniHinHa abo KycKOBO-MiHiHA 3aneXHicTb Mixk aedpopMauisiMy i nepemileHHAMM

3.3 rHyu4KicTb NNAacTUHKM [CTIHKK], [nosica]

BigHOLLEHHSA JOBXUHWM NNACTUHKN [BUCOTU CTiHKU], [LULMPUHM nodca) OO TOBLUMHMK

3.4 rHYYKiCTb CTPUXHA

BigHOLWEHHSA po3paxyHKOBOI AOBXMHN CTPWXKHA OO0 paiyca iHepuii noro nonepeyHoro nepepisy

3.5 rpaHuYHuM cTaH

CrtaH, 3a akoro nopanblua ekcnrnyaTtauis KOHCTpyKuii abo cnopyau HeponycTuma, Noe’s3aHa 3
TpygHowamn abo HeJouinbHa

3.6 pechopmoBaHa cxema

Po3paxyHkoBa cxema, B PiBHSIHHAX PiBHOBArv AKOi BPaxoBYKTLCA NEPEMILLEHHS Bi NOYaTKOBOrO
HaBaHTaXXEHOro CTaHy Ta 3MiHa po3TallyBaHHSA LUMX HaBaHTaXeHb BHACMiAoK Aedopmadii cuctemm

3.7 AOBroBiYHICTb

Brnactusictb o6’ekta 30epirat npauesgaTtHUA CTaH A0 HACTaHHA FPaHUYHOro CTaHy B yMOBax
YCTaHOBIEHOI CUCTEMU TEXHIYHOTrO OOCIYroByBaHHS Ta PEMOHTY

3.8 3aranbHe cknagaHHsA

CknapaHHsa BignpaBHMX MapoK crnopyau 4um ii YaCTUHW 3 METOK KOHTPOIMO CKNaganbHOCTI i
NPOEKTHMX FEOMETPUYHUX PO3MIpiB

3.9 icTopis HaBaHTaXXeHHA (NPOeKTHa)

3anuc abo/i y BignoBigHOMY BWUIMsAi NPeACTaBIEHi KONMMBAHHA HaBaHTaXXEHHST BTOMITEHOCTI,
BiJHECeHi [0 4vacy, SKWA OMucye 3MiHYy HarpyXeHb Bif Makcumymy [0 MiHiMyMy 3anexHo Big ngii
HaBaHTaXXEHHSA

3.10 KOHCTPYKTUBHA HENiHINHICTb

3MiHa po3paxyHKOBOIT CXeMU KOHCTPYKLIT Y NpoLeci HaBaHTaXXeHHS

3.11 KOHTpONbHEe CKNaaaHHA

CknagaHHsa BignpaBHUX MapoOK 3 METOK KOHTPOM reOMETPUYHMX MNapamMeTpiB KOHCTPYKUIT i
CYMICHOCTIi YKPYMNHIOBarbHUX i MOHTaXXHUX CTUKIB

3.12 KpnxKe pynHyBaHHSA

PyiiHyBaHHA (9K npaBuiio, panToBe), WO CYMNPOBOMLKYETLCA YTBOPEHHAM Manux gedopmadin, sike
BMHMKAE, 3a3BMYail, 32 HAsIBHOCTI KOHLEHTPATOpPIB HanpyXeHb, HU3bKUX TemnepaTyp i yaapHUX BNnuvBiB
(min)

3.13 HaginHicTb

BractuBicTb 06’ekTa BUKOHYBaTU 3adaHi (OYHKLiT NpOTAroM NOTPIGHOrO NPOMIXKKY Yacy

3.14 HanpyXeHUn cTaH (CKNnagHWUn)

HanpyxeHuii cTaH, 3a SIKoro B po3rnsgyBaHMX TOYKaxX NonepeyHoro nepepisy BUHUKaoTb HE MeHLUE
OBOX KOMMOHEHT Hanpy>eHb

3.15 Hecyu4a 3gaTHIiCTb

30aTHICTb KOHCTPYKUii abo Ti eNeMeHTIB YUHUTK Onip NMEBHOMY BMAY i PiBHIO HABaHTaXeHb i BNMBIB

3.16 noyaTKkoBi He4OCKOHANOCTI

CyKynHIiCTb HecnpuATnNMBUxX akTopis (BiaxuneHe opmmn abo po3mipiB Bifg HOMIHaMNbHWUX, BIACTYMIiB

BiJ, PO3paxyHKOBOI CXeMMW, BMACHi MOYATKOBI HaNpPyXeHHA TOWO), SKi MOXYTb BWHMKATU MNpu
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BUFOTOBIIEHHI,  TPAHCMOPTYBaHHI Ta 3BEEHHI | 3HMKYBaTWU HECYYY 34aTHICTb KOHCTPYKLN

3.17 npuBeaeHa rHy4KicTb HaCKpPi3HOro CTPUXHA

"HyuYKiCTb ifeanbHO NPAMOro MPYXHOMO CTPUXHS 3 aBCOMNOTHO XXOPCTKUMN 3’€AHYBarbHUMU
ernemMeHTaMmn, 3Ha4YeHHs1 KPUTUYHOT CUIM SIKOrO € TakmMm caMuM, K i AN 3a4aHoro HacKpisHoro
CTPWXHSA 3 NigaaTnMBMMn 3'€qHyBanbHUMN eneMeHTamm

3.18 po3paxyHKoBa AOBXWHa

YMOBHa [OBXMHA pO3rfsgyBaHOro enemeHTa (CTPWBKHS), ANS SKOro Mpu LapHipHOMY
obnupaHHi KiHUIB 3HAYeHHS KPUTUYHOI CUMM € TakMM camMuM, K | AN 3a4aHoro enemeHTta
(cTpwKHSA)

3.19 pyrHyBaHHSA Bif yTOMIEHOCTI

PynHyBaHHSA, sike CynpOBOKYETbLCA YTBOPEHHSIM i PO3BUTKOM TPILMHM BHACNIgoK Aii
OaraTokpaTHO NMOBTOPIOBAHMX HABaHTaXEHb i BNNBIB

3.20 cpiznyHa HeniHiNHiCcTb

HenivinHa abo KyckOBO-MiHiHA 3anexHiCTb MK Aedopmauismu i HanpyXeHHAMW,
obymoBneHa (hi3nYHNMN BNTAaCTUBOCTSIMM 3aCTOCOBYBAHMX Y KOHCTPYKLIi MaTepianis

3.21 umMKn HaBaHTaXXeHHA

OpHopasoBa 3MiHa HaBaHTaXEHHs! (Hanpy)XeHHs1), Lo BignoBigae NOBHOMY Mepioay Moro
3MiHU

3.22 cTtaneBi TOHKOCTiIHHI KOHCTPYKLii i3 XonogHOrHyTMX npodinis

CTepXHEBI KOHCTPYKLIT i3 XONOAHOMHYTUX NPOiniB, AN SKUX XapakTepHi BTpaTta MicLEeBOI
CTIMKOCTI Ta BTparta CTIMKOCTI popMu nepepisy, WO BUHUKAOTL OO0 OOCATHEHHSA rpaHuLi TEKYYOCTi
y nepepiasi.

(lMyHkm 3.22 dony4eHo, 3miHa Ne 1)

4 NMO3HAKU TA CKOPOYEHHA

4.1 |Hgeken y NiTepHUX No3Hakax i NosiCHIoBarbHi crosa

a— aHkepHuin (anchor); p — 3MWHaHHS, TUCK (pressure);

a— O0CbOBWW, LeHTpanbHui (axial); r— 3aknenka (rivet);

b - 6anka (beam); r— pebpo (rib);

b - 6onT (bolt); S — 3cyB, 3pi3 (shear);

C— CTMCK, CTUCKaHHS (compression); S — BEpXxHin (super);

C— KOINOHa, CTOsK (column); t— po3aTar, po3TaryBaHHs (tension);
¢ — nosc konoHu (chord of column); U — rpaHmyHun (ultimate);

c— ymosa (condition); u — TMm4acosui onip (ultimate strength);
d — pospaxyHkoBun (design); v — Bibpauis (vibration);

d — poaskic (diagonal); W — CTiHKa 6arnku (web);

e — eKcueHTpucuteT (eccentricity); W — 3BaptoBaHHs (welding);

f— nosc, nonuua 6anku (flang); y — rpaHuus TekydocTi (yield point);
f— cuna (force); Z — 30Ha (zone);

f— T1epta (friction); abs— abcontoTHuIA (absolute);

f— wos 3BapHum kyToBun (fillet weld); ad — popaTkosun (additional);

h — BucokomiuHui, Hameuwmi (hignstrength); Cr — KpuTndHuM (critical);

i — HWXHIn (inferiol); ef — edekTHun (effective);

| - nosgoexHin (longitudinal); fic — dpiktuHuk (fictitions);

m — cepegHin (middle); | oc — micuesui (local);

m — MOMEHT (moment); max— MakcumanbHui (maximum);

m — MaTepian (material); min— MiHiManbHUM (minimum);

n — XapakrtepuctuyHun (character); re | — BigHocHW# (relative);

n — HeTTo (net); tot — 3aranbHuii, cymapHuii (total).
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4.2 OCHOBHI niTepHi NO3HaKu

A — nnotua nepepisy 6pyTTO;

A, — pO3paxyHKOBUI Nepepis 3 ypaxyBaHHAM CU TEPTS;

Abn — nnotua nepepisy 6onTta HeTTO;

Ad — MnoLia nepepisy peLlitky;

Ar — nnotua nepepisy nonuui (nosica);

An — NnoLia nepepisy HeTTo;

Aw — nnoLa nepepisy CTiHKW;

Awi — nnoLla nepepisdy KyTOBOro LIBa Y NMOLLMHI HannaesneHoro metany;

Awz — MnoLa nepepisy KyToBOro LWBa Y NAOLWMHI MeTany MexXi ChnaBreHHs;

E — MOAyIb MPYXXHOCTI;

F — cuna, 3ocepempkeHe HaBaHTaXKeHHS,

G — MoAynb 3CyBY;

I — MOMEHT iHepuji nepepisy OpyTTO;

I — MOMEHT iHepULjii nepepiay rinku;

Im, ld — MOMEHTM iHepUii nepepisiB nonuui i poskociB doepmMu BiANOBIAHO;

Ir — MOMEHT iHepuii nepepisy pebpa, nnaHku;

Iyl — MOMEHT iHepuii nepepizy NogoBXHLOro pedpa;

It — MOMEHT iHepUji Npu BiflbHOMY KpYYeHHi;

Iy, ly —MOMEHTM iHepULjii nepepidy OpyTTO BIAHOCHO rONIOBHMX OCEN iHepLii X — X, ¥ — y BigNoBigHO;

Ixn; lyn — Te came, nepepisy HeTTo;

lo — CeKTopianbHMN MOMEHT iHepLil nepepisy;

M — 3rMHanNbHUIN MOMEHT;

My, My — 3rMHanbHi MOMEHTU BiQHOCHO rofIOBHMX OCEN iHepUii X — X, ¥ — ¥ BiANoBIOHO;

N — NO300BXHA cUna;

Nad — AoAaTKoBe 3ycunns;

Nbm — NO3A0BXHS CUNa, BUKIMKaHa gi€t0 3rmHanbHOro MOMEHTY B FifiLi KOMOHWU;

Q — rnonepeyHa cuna, cuna 3cyBy;

Qric — YMOBHa norepeyHa cuna ang 3'egHyBanbHUX eNeMeHTIB;

Qs — YMOBHa nonepeyHa cuna, o npunagae Ha CUCTeMy NIiaHoK, AKi po3TalloBaHi B O4HIN NNOLLNHI;

Rba — pO3paxyHKOBU onip po3Tary dyHAaMeHTHMX OonTiB;

Ron — pO3paxyHKOBUI OMip po3TAry BUCOKOMILHUX B6ONTiB;

Rup — PO3paxyHKOBUIA Onip 3MUHAHHIO 0AHOBONTOBOrO 3'€AHAHHS;

Ros — po3paxyHKOBUIA onip 3pidy 04HOBONTOBOrO 3'€QHaHHS;

Rt — pO3paxyHKOBU onip po3Tary ogHO60NTOBOro 3'€AHaHHS;

Robun XapakTepucTMyHUI onip ctani 6onTie, KM NPUAMAETLCS TakUM, L0 OOPIBHIOE TUMYACOBOMY
Onopy e 3a AepXXaBHUMM CTaHOapTaMM i TEXHIYHUMN yMmoBaMu Ha 6onTu;

Rbu — po3paxyHkoBui onip po3tary U — noaibHux 6onrTis;

Rbyn XapakTepucTuyHuI onip ctani 6onTie, AKMA NPUAMAETHCS TakMM, LLO AOPIBHIOE rpaHunLL TEKYYOCTi
ot 3a AepXXaBHMMUW CTaHgapTaMu i TEXHIYHUMKW ymoBaMu Ha 6onTu;

Rcd — pO3paxyHKOBMIA onip AdiaMmeTpanbHOMY CTUCKY (CTUCKaHHIO) KaTKiB MpW BiNbHOMY OOTMKaHHI B
KOHCTPYKLiSAX 3 0BMEXEHOI0 PYXOMICTHO;

Ran — pO3paxyHKOBUI Onip po3TAry BUCOKOMILHOrO ApOTY;
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Rip — PO3paxyHKOBUI OMip MiCLLEBOMY 3MUHAHHIO Y LMNIHOPUYHUX WapHipax (uandax) npu winbHoMy
AOTUKaHHI;

Rp — pO3paxyHKOBUI onip cTarni 3MUHaHHIO TOPLEBOI NOBEPXHi (32 HASABHOCTI NPUrOHKK);

Rs — po3paxyHKOBWI onip cTani 3CyBy;

Rin — pO3paxyHKOBUI OMip po3TAry y HanpsiMKy TOBLLMHW NPOKaTy;

Ru — pO3paxyHKOBUI OMip cTani po3TAry, CTUCKY i 3rMHY 3a TMMYacOBUM OMOPOM;

Run XapakTepuCTUYHUI onip NpokaTy cTani, SKMin NPUUMAaETbCH TakUM, O AOPIBHIOE MiHIMarbHOMY
3HAYEHHIO 0 3a AepXXaBHUMU CTaHAApPTaMU | TEXHIYHMMY YMOBaMM Ha CTarb;

Rt — pO3paxyHKOBUI OMip KYTOBMX LUBIB 3pi3y (YMOBHOMY) Yy NMOLLMHI HanmaBneHoro metany;

Rwu — pO3paxyHKOBUI OMip CTUKOBUX 3BapHUX LLBIB PO3TArY, CTUCKY i 3rMHY 3a TMMYacOBUM OMOPOM,;

Rwun — XapaKTepUCTUYHWIA onip MeTany LWBea po3TAry, CTUCKY i 3rMHY 3a TMMYacOBMM OMOPOM;

Rws — pO3paxyHKOBUI Orip CTUKOBUX 3BapHUX LUBIB 3CYBY;

Ruy — pO3paxyHKOBUI Orip CTUKOBUX 3BapPHUX LUBIB PO3TArY, CTUCKY i 3rMHY 3a rpaHunueto TEKY4OCTi;

Ruwz — pO3paxyHKOBUI OMip KYyTOBMX LUBIB 3pi3y (YMOBHOMY) Y NMOLLUMHI MeTany Mexi CnnaBneHHs;

Ry — pO3paxyHKOBWI OMip cTani po3TAry, CTUCKY i 3rMHy 3a rpaHunLeo TEKYYOCTi;

Ryt — Te came, Ang nonuui (nosica);

Ryw — Te came, Ons CTiHKK;

Ryn XapakTepuCTUYHUI onip npokaTy cTasni, SKUMA MpUAMaceTbCA TakuM, WO AOPIBHIOE 3HAYEHHI0
rpaHunLi TEKYYOCTi o 3a Aep>KaBHUMWU CTaH4apTaMu | TEXHIMHUMM YMOBaMK Ha cTanb;

S — CTaTMYHMIA MOMEHT 3CYBHOI YaCTUHM Nepepisy OpyTTO BiAHOCHO HEMTPAnbHOI OCi;

Wy, Wy MOMEHTM Onopy nepepidy 6pyTTO BiAHOCHO rONOBHUX OCEN iHepLUii X — X, y — y BIANOBIAHO;

We, Wy MOMEHTW OMopy nepepisy, obumncreHi BiANOBIAHO AN HaMGINbL CTUCHYTOrO i PO3TArHYTOro
BOJIOKHa nepepisy;

Wyn, Wyn | MOMEHTM OMNopy nepepidy HETTO BIGHOCHO rofIoBHMX OCEN iHepuil X — X, ¥ — ¥ BiANOBIAHO;

b — reoMeTpPUYHUIN PO3MIpP HACKPISHOTO CTPWMKHS;

Der — po3paxyHKoBa LUMPUHA;

by — LWmMpuvHa nonuui (nogca);

b, — LWMpuHa BUCTyNar4oi YactnHu pebpa, 3suc pebpa;

Cx, Cy KoemilieHTn Ana po3paxyHKy 3 ypaxyBaHHSM PO3BUTKY MMAacTUYHMX gedopmauiin npu 3ruHi
BiZIHOCHO rOMNOBHMX OCeWn iHepLiT X — X, ¥ — y BigNOBIgHO;

d — piameTp oTBOpY Ans 6onTa;

db — 30BHILLHIV giameTp CTpuKHA 6onTa;

e — eKCLIeHTPUCUTET CUnu;

h — BUCOTAQ;

et — po3paxyHKoBa BMCOTA CTiHKW;

hw — BUCOTA CTIHKU;

i — pagiyc iHepuii nepepisy;

imin — HaNMEHLLMI pagiyc iHepuii nepepisy;

ix, Ty pagiycu iHepuii nepepisdy BiAHOCHO rONOBHMX OCew iHepuil X — X, ¥ — y BionNoBigHo;

ks — KaTeT KyTOBOrO LLBa;

— OOBXWHA, NPOriH;

— reoMeTpmnyHa OoBXNHa CTOAKa, KOJNMTOHU, pO3I'IipKI/I;

l'q

— [OBXWHA PO3KOCY;

Ief

— po3paxyHKoBa JOBXMWHA;

I'm

— OOBXWHA NaHeni nosica (bepMVI YN KOJ1IOHMU;
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— OOBXWHa niaHKu,

| w

— po3paxyHKoBa J0BXWHA 3BAapPHOrO LLBA;

Lo 1y

PO3paxyHKOBI [JOBXWHU efleMeHTa y NIoLWMHAX NEPNEHANKYNSAPHUX OO OCEN X — X, y — Y

BiONOBIOQHO;
m BiOHOCHWMIt ekcueHTpucuteT (M =eA/W,);
— pagiyc;
S — BiICTaHb, KpPOK;
t — TOBLUMHA 0BOSTOHKN;
t — TOBLUMHA nonuui (nosica);
tw — TOBLUMHA CTiHKU;
o + BiAHOLUEHHSA nrowy, nepepisiB nonuui (nosica) i CTiHKK af A /AN)
B, B — koedilieHTM Nepexoay Bif KaTeTa KyTOBOro LBa 4O PO3PaxyHKOBOI LUMPUHK Nepepi3y KyTOBOIro
LBa BiAMOBIOHO Y NMNOWMWHI HaNMaBneHoro Metany i y NIoWmHi MeTany rpaHuli crninaBneHHs;
74) — koedpilieHT yMOB pob0Tn 6ONTOBOrO 3'€QHaHHS;
% — koedpiuieHT ymoB poboTy;
%" — koedilieHT HaAIMHOCTI 3a HaBaHTaXXEHHAM;
Ih — KoeilieHT HagiMHOCTI 3a BignoBiganeHIiCTO, BU3HavaeTbea 3rigHo AbH B.1.2-14 ;
¥ — KoeilieHT HagiMHOCTI 3a MaTepianom;
Y — KoedilieHT HaAIMHOCTI B po3paxyHKax 3a TUMYacOBUM OMOPOM;
n — koedilieHT BNNuBY hopmu nepepisy;
A — rHyyKicTb (A = Ief /);
A — YMOBHa FHyuKicTb (A = A, /Ry /E);
et — NPUBEAEHA MHYYKICTb CTPWKHA HACKPi3HOro nepepisy;
y —yMOBHa NpuBeAeHa rHy4KiCTb CTPWKHSI HACKPiI3HOro nepepisy ( of =7 \/W)
ef
_ . ~ by
/1f — YMOBHA IHY4KiCTb 3BUCY nosca (,1 /R /E )
t
7 i 7 b f 1
;tf . — YMOBHa rHy4YKiCTb MOSICHOrO NucTa (,1f = et /Ry/E );
, 1%,
A — YMOBHA THYYKICTb CTiHKM ( 4, —_ef Ry/E);
ty,
Z’uf — rpaHNYHa yMOBHa MHYYKiCTb 3BMCY Nnosica (MOACHOro nucra);
Zu — rpaHMyYHa YMOBHA MHYYKICTb CTiHKU;
W
Ax Ay PO3paxyHKOBI THYYKOCTi eNeMeHTa Yy NNOoLLMHAX NePNeHaNKYNAPHUX 0O OCEN X — X, Y — Y
BiAMNOBIOHO;
U KoeqiLieHT po3paxyHKOBOT JOBXMHY;
v — koedpiuieHT nonepeyHoi aedopmadii ctani (MyaccoHa);
Oloc — MiCLUEeBi HOPMarbHi HANPY>XEeHHS;
o — HOpPMaribHE HanpyXeHHS;
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Ox, Oy — HOpMarsbHi Hanpy>xeHHs, napanenbHi 4o ocen X, y BiANOBigHO;

T,Tu Ty, Iy | — ODOTUYHI HANPYXEHHS,

PP, |- KoediuieHTN CTIMKOCTI Npu LeHTparibHOMY CTUCKY;

®, — KoeiLieHT CTINKOCTI Npw 3rnHi;
®s — KOoedili€EHT CTINKOCTi NP 3rMHi 3i CTUCKOM.
MpumiTka. [na nosHavyeHb PisnyHNX BENUYMH OOUHULI BUMIPY MPURHATI Y HACTYMHIN opMi:
reomMeTpuyHUI Po3Mip, TOBLLMHA, paAiyc iHepuii nepepisy MM;
3rMHanbHNUN MOMEHT H-mm;
30CepeKeHe HaBaHTaXXeHHS, cuna H;
MOZAYINb NPYXHOCTI, HANPY>XeHHS H/Mm?;
MOMEHT iHepUil nepepisy MM
MOMEHT OMopy nepepisy, CTaTUYHWA MOMEHT 3CYBHOI YaCcTuHM Nepepisy  MM3;
nrowia nepepiay MM2.

Y TeKCTi JOKYMeHTa OKpeMi Mo3HayYeHHs HaBeAeHi 3 NOACHEHHAMU Ta OAMHULAMWU BUMIPY

dI3MYHUX BENUYMH B iHLWIK dopmi.

4.3 Y umx HopMmax BUKOPUCTaHI Taki CKOPOYEHHS:

AC — aHTeHHi cnopyau;

BPI1 — BigkpuTi po3noginbdi npucTpor;

EOM — enekTpoHHO-004NCITIIOBAHHI MaLLWHW;

KMT — KOHTaKTHi Mepexi TpaHCropTy;

HOC — HanpyxeHo-gedopMoBaHNin CTaH;

MJ1 — noBiTpsHI NiHii enekTponepeaaBaHHs.

5 OCHOBHI NPUHUUNU 3ABE3NEYEHHA HALQIMHOCTI, BE3NEKWU, AOBroBIYHOCTI
TA EKOHOMIYHOCTI KOHCTPYKLIN

5.1 3aranbHi BUMoru

5.1.1 HapgifHicTb KOHCTPYKLUiN noBrvHHa ByTn 3abesnedveHa BignosigHo Ao sumor BH B.1.2-
14.

5.1.2 Tpu NpoeKkTyBaHHI KOHCTPYKLiN NOBUHHI OyTn 3abe3neveHi ekcnnyaTauiiHa NpuaaTHICTb i
6esneyHicTb NPOTAroM TepMiHy ekcnnyaTauii, BUSHaYeHOro y 3aBfaHHi Ha MPOEKTYBaHHS.
[ns uboro HeobXiaHO:

- 3abe3nedvyBaTu HaZiNHICTb KOHCTPYKLIA 3@ paxyHOK BUKOHaHHSI BUMOI 4O BMOOpY Matepianis,
KOHCTPYHOBaAHHS Ta PO3pPaxyHKiB;

- NPUAMaTM KOHCTPYKTUBHI pIlUEeHHs, WO 3abe3nevyyloTb MilLHICTb, XOPCTKICTb, CTIMKICTb i
NPOCTOPOBY HE3MIHIOBAHICTb KOHCTPYKLiM Ccrnopyd y UWinoMy Ta iX OKpeMmx enemeHTiB nig 4dac
TpaHCNOPTYBaHHSA, MOHTaXY Ta eKkcnnyartauil;

- nepepbayaty 3axoou WOOO 3abe3neyeHHs OOBroBiYHOCTI KOHCTPYKUiA Ta 3axucTy ix Big
KOpO3ii, BMAMBY BOMHIO i TeNsa, 3HOCY Ta CTUPAHHS;

- BpaxosysaTu Bumorn [BH B.1.1-7, ABH B.1.2-7 Ta iHWNX HOPMaTMBHUX JOKYMEHTIB CTOCOBHO
3abesneveHHs1 BOrHECTIMKOCTI OyaiBernbHMUX KOHCTPYKLIN;

- nepepbayaTy TEXHOMONYHICTE BUFOTOBMEHHA Ta MOHTaXy KOHCTPYKLIN;

- 3abesnevyBaTu CKNaganbHICTb KOHCTPYKLiM PO3paxyHKOM TOYHOCTI reoMeTpuYHNX napameTpis
srigHo 3 ICTY-H B.B.1.3-1 3i BCTaHOBNEHHAM HEOOXiQHOCTI KOHTPOSIBHOrO YK 3aranbHOro CKNagaHHA
abo BMKOPUCTaHHAM perynoBarnbHUX NPUCTPOIB;

- BpaxoBYBaTM MOXIMBI BiOXWNEHHS Bif MNPOEKTHUX pPO3MIpiB i reomeTpuyHoi opmu
ereMeHTIB KOHCTPYKLIR, AKi onyCcKaloTbCA Mig Yac BUrOTOBIIEHHA Ta 3BEAEHHS;

- BCTaHOBMIOBATM MeToAM Ta oOCArM KOHTPOM Mig Yac BWUIOTOBMEHHS Ta 3BeOEHHS
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KOHCTPYKLA, a TakoX Yy npoueci TXHbOI eKkcrnyaTauii, BKM4Yawun, 3a HeoOXiOHOCTi, BUKOHaHHS
BUMPOOYBaHbL OKPEMMX EFTEMEHTIB, BY3MiB, 3'€QHaHb i KOHCTPYKLiM Y LIiNoMy, a TakoX, 3a HeObXigHOCTI,
BCTAHOBMNEHHS KOHTPOMNbHO-CUMHAMNBHUX CUCTEM YU iHLLUMX 3aCOBiB MOHITOPUHTY;

- nepegbavatm MOXMMBICTbL Ornsady, OOCTEXEHHs1 i [iarHOCTMKM, a TaKkoX NpoBeOeHHs
NPOoMINakTUYHNX i PEMOHTHMUX POBIT; 3a HeobXigHOCTI mepepbavaTn Ons UbOro XOA4OBI CXoAW Ta
nnoLlazku, cnewianbHi NPUCTOCYBaHHS (CTOMMKKU, NPOBYLUUHW, dikcaTopu Towlo) Ans 3abe3neyveHHs
MOXINUBOCTI KPIiNAEHHA MOCTIMHMX | TUMYacoBMX MPUCTOCYBaHb, a TaKOX MPUCTOCYBaHb ANis
BCTAHOBIEHHS 3acobiB AiarHOCTMKN TEXHIYHOIO CTaHy KOHCTPYKLIM y MPoLECi ekcnnyaTtadii.

OkpiM LbOro, NPOEKTYBaHHA KOHCTPYKLIN Crig BUKOHYBaTW 3 BpaxyBaHHSIM BUMOT OXOPOHU OBKINNS, a
TaKOX iHLIMX 0COBNMBMNX YMOB, HaBEAEHWX Y 3aBAaHHI HA MPOEKTYBaHHS.

5.1.3 TNpoekTHYy OOKyMeHTaLjilo Ha byaiBenbHi cTanesi KOHCTPYKLIT cnig po3pobnaTu 3rigHo
3[bH A.2.2-3, CTY B A2.4-4, AOCTY B A.2.4-7 ta [OCTY b A.2.4-43. Y pobouin gokymeHTauii
(kpecneHHsa KM) cnig HaBogmTu BiZOMOCTI Npo:

- KaTeropito KOHCTPYKLiM Ta 1i efleMeHTIB 3a NPU3HaAYeHHAM Ta Hanpy>eHUM CTaHOM 3riHO 3
gopaTtkom A;

- Knac BignoBiganbHOCTI Ta NPUNHATUIA KoediLiEHT HaAINHOCTI yn CNOPYAM, O NPOEKTYETLCS,
3rigHo 3 [1IbH B.1.2-14;

- BM3HAYEHUN Y TEXHIYHOMY 3aBAaHHi TEPMiH ekcnnyaTauil cnopyau;

- cTani Ta 0OAaTKOBIi BUMOMM OO HUX, nependadeHi HOPpMaATUBHUMW SOKYMEHTaMu i LMu
HOpMaMWU;

- TMNM, cnocobu BUKOHAHHS Ta MEpPEpi3n LWBIB 3BapHUX 3’€QHaHb, Knac MilLHOCTI i TOYHOCTI
bonTiB, cnoci6 nigrotoBkn (0GPOOKN) KOHTAKTHMX MOBEPXOHb ANA (PUKLINHUX 3’€OHaHb,
BENUYMHY KOHTPOSIbOBAHOIo HaTAry 60NTiB Npy OPUKLINHUX Ta PrIaHLEBUX 3’ €QHAHHSAX;

- PO3MiLLEHHS | pO3MipK 3BapHMX, BONTOBUX i PUKUINHKX 3’€QHaHb i3 BKa3iBKOK BUKOHAHHS
IX Yy 3aBOACBKMX UM MOHTaXHMX YMOBax i, 3a HeoOXigHOCTi, MOCMiAOBHICTb HaknagaHHS LUBIB i
BCTaHOBIEHHA 6oNTiB, CNocobu KOHTPOIO AKOCTI;

- KaTeropii KOpo3iiHOI arpecuBHOCTI aTMocdepu, Boau Ta FPyHTY 3rigHO 3 po3ginom 5
AOCTY ISO 12944-2, knacu goeroeiyHocTi 3rigHo 3 5.5 OCTY ISO 12944-1 Ta iHWi BUMOrNY,
yKasaHi B 3aBAaHHi Ha NPOEKTYBaHHS1.

Mpumitka. Cuctema MPOTUKOPOSIIMHOIO MOKPUTTS BM3HAYAETbCA B TEXHIYHIN [OKyMeHTauil BMpoOHUKa
cTaneBux KOHCTpykUin BignosigHo Ao ACTY EN 1090.

(MyHkm 5.1.3 3miHeHO, 3miHa Ne 1)

5.1.4 Y HeoOXigHUX BUMNagkax npu poOOTi NpokaTy Ha pPO3TAr y HanpsiMKy MOro TOBLLMHM
npy 3aMOBIEHHI CTani crnif 3asHa4vaTy Knac CcyuinbHocTi 3rigHo 3 [ICTY 8818.

3 ypaxyBaHHSIM 0COBNMBOCTEN KOHCTPYKLUIA Ta iX By3MiB peKOMEHAYETLCS NpX 3aMOBIEHHI cTani
BpaxoByBaTW Knacudikawito MMCTOBOro NpokaTy B 3aneXHOCTI Bid 3Ha4YEHHS BiAHOCHOTO 3BYXEHHS
3rigHo 3 [ICTY EN 10164.

(MocunaxHs nyHkmy 5.1.4 3miHeHo, 3miHa Ne 1)

5.1.5 B npoekTHIn goKyMeHTaUil cTaneBux KOHCTPYKLIA crnig BpaxoByBaTW BMMOIMM LLOAO
BUIOTOBMEHHSA i MOHTaXy KOHCTpyKLUin 3rigHo 3 ACTY EN 1090-1, OCTY EN 1090-2 ta ACTY EN
1090-4 Ta BKasyBaTu Krnac BMKOHaHHSI KOHCTPYKL, enemMeHTiB abo aetanen 3rigHo 3 [Jogatkom VY.

Y NpoeKTHIN AOoKyMeHTaLji cnif ykasyBaTu NOCHigOBHICTb MOHTaXy €NeMEHTIB i BUKOHaHHS
BY3MiB, @ TakOX AOMYCTUMI MOHTaXHi HaBaHTaXXEHHs!, SKLWO 3a3HayeHi YMHHUKM BpaxoByBaslUChb
nig Yac BU3HAYEHHSA pO3paxyHKOBUX 3YCUJb.

Pobouy OokymMeHTauilo cTaneBux KOHCTPYKUIN cnig po3pobnsTn 3 ypaxyBaHHAM BUMOT
MOXTNMBOro BOrHe3axucty 3rigHo sBumor JCTY XXXX:202_3.

(MyHkm 5.1.5 3miHeHo, 3miHa Ne 1)
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5.1.6 Cnig BUKOpUCTOBYBATU KOHCTPYKTUBHI PILLEHHA 3 MEPBUMHHOIO 3axXUCTy CTaneBuXx

KOHCTPYKUiM Big kopogsii 3rigHo 3 ACTY ISO 12944-3.

3a BigcyTHOCTI JOCTyny AN Ornsay i PeMOHTY KOHCTPYKTMBHMX €fIEMEHTIB [OBroBiYHICTb
NMEPBUHHOIO i BTOPMHHOMO 3axUCTY MOBWHHA BiAMOBIAATU TEPMiHY eKcnnyaTtauii KOHCTPyKLUiT 6e3
TEXHIYHOro 06CNyroByBaHHS.

(MyHnkm 5.1.6 3miHeHo, 3miHa Ne 1)

5.1.7 Tlpv NpoeKkTyBaHHi CTaneBux KOHCTPYKLUIN, WO nigndaratoTb 6e3nocepeaHbOMY BNIMBY
pyXxoMuX, BibpauiiHMX Ta iHLWMX 3MiHHUX HaBaHTaXeHb, AKi BUKIIMKAIOTb MOXIUBICTb pyAHYBaHb
Bi, YTOMMEHOCTi, Cnig BpaxoByBaTW cneuianbHi BMMOrM A0 BMOOPY CTani, KOHCTPYKOBAHHS i
TEXHOIOrii BUTOTOBIEHHS, a Yy BMNagKax, ykasaHux y UMX HOpMax, BUKOHYBATW PO3PaxyHOK Ha
BUTPMBAnICTb.

5.1.8 Tpu KOHCTpYOBaHHI CTaneBmnx 3BapHUX KOHCTPYKLIN cnig 3HWXKyBaTW HEraTMBHWIA BMMYB
3anuwkoBmx gedopmadin i HanpyxXeHb, Y TOMY YUCIi 3BapHMX, a TaKOX KOHLEHTpaLil HanpyXeHb,
nepenbadat BiANOBIAHI PilLEHHS (3 HaMBINbLW PIBHOMIPHMM PO3MOLINIOM HarnpyXeHb B €NleMeHTaXx i
aetansx, 6e3 BXigHUX KyTiB, pi3kMX nepenafiB nepepidy Ta iHWWX KOHLEHTPaTOpiB HamnpyXeHb) i
TEXHOIOriYHI 3ax04uM (NOPSAOK CKNadaHHS i 3BaptoBaHHs, MONepeaHin BUTMH, MexXaHidyHe 0bpobneHHs
BiOMOBIAHMX 30H CTPYraHHAM, ppe3epyBaHHAM, 3a4NCTKOK abpasmMBHMM KPYrom TOLLO).

5.1.9

(MyHkm 5.1.9 suny4yeHo, 3miHa Ne 1)

5.1.10 Tlpu npoekTyBaHHi CTaneBux KOHCTPyKuiM, Ao sakmx OBH B.1.1-7 Ta iHWwWumu
OyniBenbHUMW  HOpMaMu, L0 BpPaxoBYKTb cneumdiky o6’ekTa, BCTAHOBMEHO BUMOMM 3a
BOFHECTINKICTIO, Cfig BpaxoByBaTW AaHi OO0 BM3HAYEHHS iX KnaciB 3a BOrHECTINKICTIO Ha NiacTasi
pes3ynbTaTiB, OTPMMaHUX: 3a CTaHAapTU30BaHNMK MeTodamn BUNpobyBaHb 3 BCTAHOBIEHHSAM KraciB
BorHecTinkocTi BignosigHo go OCTY EN 13501-2 abo po3paxyHKOBUMM METOAaMW, BiAMOBIAHO A0
popatka B IBH B.1.1-7.

(Mynkm 5.1.10 3miHeHo, 3miHa Ne 1)

5.2 PekomeHpauii

5.2.1 PekomeHOyeTbCA:

- obupaT onTumanbHi 3@ TEXHIKO-EKOHOMIYHUMMK MOKa3HWKaMU KOHCTPYKTUBHI
CXemMu crnopyn, a TakoX nepepiav enemMeHTiB KOHCTPYKLUIN 3 ypaxyBaHHAM 1X MPU3HaAYeHHs Ta
YMOB eKcnnyaTauii;

- 3aCTOCOBYBATM EKOHOMIYHI Npodini npokaTty Ta edpeKkTUBHI cTarsi;

- OOTPMMYBATUCA OLHOTWUMHOCTI  KOHCTPYKTUBHUX €fNeMEHTIB Ta BYy3niB, LWO
O0CAraeTbCs 3aCTOCYBaHHAM YHihikOBaHMX pillEeHb;

- 3aCTOCOBYBATM MPOrPECUBHI KOHCTPYKLUIT (MPOCTOPOBI CUCTEMM i3 CTaHOAPTHUX
€ereMeHTIB; KOHCTPYKLIil, WO MOEAHYITb Hecydi Ta OropoxysaribHi (OyHKUIT; nonepeaHbo
Hanpy>keHi, BaHTOBI, TOHKONMCTOBI Ta KOMBIHOBaHI KOHCTPYKLT 3i CTanen pi3Hoi MiLHOCTI);

- nepenbadat  TEXHOMOrMYHICTL |  HaWMEHLWY TPYAOMICTKICTb BUFOTOBMEHHSA
KOHCTPYKL|iA; BpaxoByBaTV BUPOOHUYI MOXITMBOCTI Ta MOTYXHICTb TEXHOJOMYHOrO i KpaHOBOro
yCTaTKyBaHHS MignpuemMcTB-BUPOOHUKIB, NnepeabayaTn 3aBoAChKi 3'€4HaHHA NPOrpeCUBHMX TUMIB
(MexaHi3oBaHe 3BaplOBaHHsA, 3'€QHaHHA Ha ©OonTax, y TOMY 4YMUCHAi Ha BUCOKOMILHWUX TOLLO);
BUKOPUCTOBYBATU MOXIMBICTb (ppesepyBaHHA TOPLUiB A5 NOTY>XXHUX CTOSKIB | KOSOH;

- BMKOHYBaTW PO3AiNeHHS KOHCTPYKLIN Ha BianpaBHi eNeMeHTU 3 ypaxyBaHHAM Buay
TpaHCNopTy Ta rabapuTiB TPaHCNOPTHMX 3acobiB, NiginManbHO-TPAHCMOPTHOIO Ta iHLIOro
yCTaTKyBaHHS MOHTaXXHMX OpraHi3auin, paLioHanbHOro Ta eKOHOMIYHOrO TPaHCMOPTYBaHHSA

3 Ha poarnsagi.
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KOHCTPYKLiM, @ TakoX BUKOHaHHA MakcmumarbHoro obcsary pobitT Ha nignpuemMcTsi-BUPOBHUKY;

- 3aCTOCOBYBATM KOHCTPYKLii, WO 3abe3neyvyoTb TEXHOSMOMYHICTL | HaWMeHLUy
TPYLOMICTKICTb MOHTaXy; 3aCTOCOBYBATN MOHTaXHi 3'egHaHHA Ha 6onTax, y TOMy 4Yncni donaHLuesi
Ta QpuKUiMHi, 3BapHi Ta 3 dpesepoBaHMMM TopusMu; nepedbadatv MOHTaXHI KpinneHHs
erneMeHTIB (MOHTaXHi CTOSMKN TOLLIO);

- po3paxoByBaTW KPUTUYHI TemnepaTtypu cTaneBUX KOHCTPYKLUiM BignoBigHO [0
Bumor AACTY-H b B.2.6-211.

3 meTo 3abe3neyeHHsi EKOHOMIYHOT €DEKTUBHOCTI MPUNHATUX KOHCTPYKTUBHUX PilleHb
abo OKpeMmx KOHCTPYKUin Ha ocHoBi npoekTy KM pekomeHaOyeTbCsi 3aCTOCOBYBaTUM HaCTaHOBY
AOCTY XXXX4.

(MyHkm 5.21 3miHeHO, 3MmiHa Ne 1)

5.2.2 INA KOHCTPYKLUiA, LLO 3HAXOAATbLCA B YMOBax arpecuMBHOrO BMSIMBY PEYOBUH Ta
MaTepianie, He nepegbadeHnx OCTY ISO 12944-2, cnig 3actocoByBaTu cTani 3 MigBULLIEHOH
KopoginHoto cTinkicTio 3a JCTY EN 10025-5.

(lMyHkm 5.22 3miHeHo, 3miHa Ne 1)

5.2.3 KoHCTpyKLUii, IKi MOXYTb nignsiraTi BNIMBY pO3nfiaBneHoro metany (y Burnsgi 6pnsok
npu po3nuBaHHi MeTany, Npu NPopuBi MeTany 3 NeYen YM KOBLUIB), PEKOMEHOYETLCA 3axuLLaTh
obnuutoBaHHAM abo oropogKyBanbHUMM CTiHKaMW, BUKOHAHUMKW 3 BOrHETpuUBKOI uernn abo
KapOTPUBKOro BETOHY, SKi 3aXULLIEHI Bil MEXAHIYHUX YLLKOOKEHD.

5.2.4 KoOHCTpyKUil, Wo nignaraioTe TpuMBanomy BMAMBY MPOMEHEBOI 4YM  KOHBEKLINHOT
TennotTm abo KOPOTKOYACHOMY BMMAMBY BOrHIO Ni4 4Yac asapin TennosBux arperaTis,
PEKOMEHAYETbCA 3axuliaT MeTaneBumy ekpaHamy uYn  dyTepyBaHHAM 3 Uernn  abo
KapOTPUBKOrO BETOHY.

5.3 OCHOBHi po3paxyHKOBi BUMOIHU

5.3.1 ApxiTekTypHO-OyaiBenbHUA KniMaTU4HUIA paioH OydiBHMLUTBA Crig NpuiMaTy 3rigHo 3
OCTY-H B B.1.1-27.

5.3.2 HaBaHTaxeHHs | BnAMBM 3 ypaxyBaHHAM iX OAHOYacHOI fAii i HanbinbLw
HECNPUATINBMX 3a eKkcniyaTauintHUMM i MOHTaXXHMMW CTaHaMu CnoslydeHb chnig NpunmaTu 3rigHo
3 [16H B.1.2-2, IBH B.1.1-12, a TakoX 3a iHWNMW HOPMaTUBHUMW OOKYMEHTaMU | 3aBAAHHAM Ha
NpoeKTyBaHHA. [pynu pexumiB poboTn KpaHiB cnig npunumMaTty  BiAMOBIOHO OO0 YMHHUX
HOPMaTMBHUX AOKYMEHTIB.

(lMyHkm 5.3.2 3miHeHo, 3miHa Ne 1)

5.3.3 paHnyHi 3Ha4YeHHs MPOrVHIB i NepemilieHb eneMeHTIB KOHCTPYKUIN Cnig npuimMatm
BignosigHo oo ACTY b B.1.2-3.

5.3.4 [onyckaetbca 36inbLUEeHHS TOBLUMH MpoKaTy i CTIHOK TpyD 3 ypaxyBaHHsIM piBHSA
KOpO3inHOT Hebe3nekn Ta NigBULLIEHHS BOTHECTIMKOCTI KOHCTPYKLUIi 32 pe3ynbTatamu NopiBHANbHOI
E€KOHOMIYHOT OLiHK/M nepeBar NpOEKTHUX pilleHb npu 3abesneveHi HagiHOCTI YM 3a BMMOramu
3aMOBHMKa.

[na ouiHKM Hecy4yoi 34aTHOCTI KOHCTPYKUiM 30inblUeHHs nepepisiB eneMeHTiB 3a KpuTepiem
KOPO3iNHOro 3HOCY BpaxoByBaTu He Criif.

(MyHkm 5.3.4 3miHeHO, 3miHa Ne 1)

5.3.5 3anexHo Big NpM3HAYeHHs KOHCTPYKLUIN i MOXNUBMX HaCMigKiB Npy OOCATHEHHI HUMM
rPaHUYHUX CTaHIB Chifg PO3Pi3HATU TPU KaTeropii KOHCTPYKLiM Ta IXHIX eNeMeHTIB:

A — KOHCTPYKLiT Ta eneMeHTn, BigMOBa SIKMX MOXE MPU3BECTM A0 MOBHOI HEMPMAATHOCTI 4O

4 Ha posrnsgai.
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B — KOHCTPYKLUIT Ta enemMeHTn, BiAMOBa SIKUX MOXe NPU3BECTU OO0 YCKIaAHEHHS HOPMarbHOT

ekcnnyaradii cnopyay abo 0o BiAMOBYM iHLINX KOHCTPYKLIK, SKi He HanexaTtb A0 kaTeropii A;

B — KOHCTPYKLUji, BiAMOBM SKMX He MpuU3BOOATb A0 MNOPYLEHHS (YHKLIOHYBaHHSA iHLINX

KOHCTpPYKLi abo ix enemeHTiB.

3anexHo Big MOXNMBOCTI Ta NPUYNH OOCArHEHHA rPaHUYHUX CTaHiB, a TakoX BUXO4a4YM 3

YMOB pPYMHYBaHHA BiJ YTOMJIEHOCTI Y/ KPUXKOrO PYWHYBaHHA Chif PO3pPIi3HATM Tpu KaTeropii
KOHCTPYKLiM Ta IX enemeHTiB:

| — KOHCTPYKUIT Ta eneMeHTWN, AOCATHEHHS MPaHUYHMX CTaHIB SKUMX MOXNMBE B pe3ynbrari

6e3nocepeaHbOro BMMBY AUHAMIYHOIO PyXOMOroO YK BiOpaLiMHOro HaBaHTAXXEHHS;

[l — KOHCTPYKUii Ta enemMeHTW, AOCATHEHHSI TPaHWYHWUX CTaHIB SKUX MOXIIMBE Nule Mpu

noegHaHHi  HECMPUATAMBUX  YMHHUKIB  (OMHAMIYHOrO 4M  BiOpaUiMHOrO  HaBaHTaXEHHS,
KOHLEHTPaTOPIB Hanpy»eHb, 30H HaNpyXeHb PO3TAry TOLO);

[Il — KOHCTPYKUIT Ta enemMeHTH, JOCATHEHHS FPaHUYHUX CTaHIB SIKUX BHACMILOK YTOMMEHOCTI

YN KPUXKOFO PYMHYBaHHS HEMOXINBO Yepe3s BiACYTHICTb HECNPUATIIMBUX YMHHUKIB.

[Mepenik KOHCTPYKUiIA Ta enemMeHTiB i3 BKa3iBKOKW KaTeropin 3a npu3HavyeHHAM i 3a

HanpyxeHmm ctaHOM HaBegeHO B A0OaTKy A.

5.3.6 EnemeHTn i KOHCTPYKLUIl, WO po3rnsgatTbCs B UUX HOpMax, NOAINSATbCA Ha Tpu

Knacu 3anexHo Big Buay HanpyxeHo-gedopmoBaHoro ctaHy (HOC) pospaxyHKoBOro nepepiay,
LLLO AOMNYCKAETLCS Y PO3PaxyHKy:

14

1 knac—HOC, 3a skoro HopMarnbHi Hamnpy)XeHHA o Ha BCiX AinsiHKax po3paxyHKOBOro
nepepisy € MeHWNMN 3a po3paxyHKoBMI onip ctani Ry i MOXYTb AOCArHYTU NOro nuile B HanbinsLu
HanpyXeHnX BOfIOKHax nepepisy o = Ry (NpyxHa poboTa nepepidy — pucyHok 5.1, a);

2 knac — HOC, 3a dkoro HopMmarbHi HanpyXeHHs o Ha OesdkuMX OinsiHkax po3paxyHKOBOro
nepepisy € MeHLWMN 3a po3paxyHKoBUIM onip ctani Ry, a Ha iHWKX AinsgHKax — AOPIBHIOKTb NOMY
(npy>xHo-nnactuyHa poboTa nepepizy — pucyHok 5.1, 0);

3 knac — HOC, 3a sikoro HopmarsibHi Hanpy>XeHHA o NO BCil NSIOLLi PO3paxyHKOBOrO Nepepisy
OOpPIBHIOIOTb PO3paxyHKOBOMY onopy cTani Ry (nnactudikauis BCbOro nepepisy 3 YTBOPEHHAM
NAACTUYHOIO LWAPHIpY — PUCYHOK 5.1, B).

Po3paxyHkoBi CxeMM Ta OCHOBHI MepefymMOBM PO3paxyHKy MOBUHHI BigobpaxaTu AincHi
YMOBW pOBOTK CTaneBmnx KOHCTPYKLIN.

CraneBi KOHCTPYKLUIii HEODXigHO, SK NPaBUITIO0, PO3Pax0oBYyBaTH SIK €4MHI MPOCTOPOBI CUCTEMU 3
ypaxyBaHHAM YMHHUKIB, IO BM3HA4YalOTb HanpyxkeHun i gedopmoBaHMM CTaH 3a noTpebu 3
ypaxyBaHHSAIM  HEeJiHIMHUX BNAcTUBOCTEN pPO3paxyHKOBOI cxemu. Y HeoOXigHWX Bunagkax
pO3paxyHOK KOHCTPYKLii Ha pi3HUX eTanax MOHTaxy abo ekcnnyaTtauii HeoOxigHO BMKOHyBaTu 3
ypaxyBaHHAM BMNSIMBY YMHHUKIB, LLO BU3HAYalOTh il HAaNpyXeHo-4eOopMOBaHUN CTaH Ha KOXXHOMY 3
eTanis.

Mpy nogini egMHUX NPOCTOPOBUX CUCTEM HA OKpPeMi NMOCKi niagcucTeMu crig BpaxoByBaTu
B3aEMO/it0 enemMeHTiB MiXk coboto i OCHOBOIO.

BubBip pospaxyHKOBMX CXeM, a TakKOX METOAIB pO3paxyHKy CTaneBuMX KOHCTPYKLIN
pPEKOMEHOYETLCA 34IMCHIOBATU 3 ypaxyBaHHAM BUKOpUCcTaHHA EOM.

Mpn nogini cuctemmn Ha OKpPeMmi eneMeHTU PO3PaxyHKOBi 3ycunns (MO3OO0BXHI i nonepeyHi
CWUMKW, 3rMHanbHi Ta KPYTHi MOMEHTU) B CTaTUYHO HEBU3HaYyBaHUX KOHCTPYKLISAX OOMNycKaeTbes
BM3Ha4aTu 3a HefedOPMOBAHOK CXEMOHO 3 MPUNYLLEHHAM NPY>KHOI poboTK cTani.

Po3paxyHOK OokpemMux ernemMeHTiB Ha Ajl0 LMX 3yCuib Crig BMKOHYBaTW 3a AedOpMOBaHO0
CXEeMOI0, L0 BpaxoBye BMNMAMB NepeMillleHb MiJ HaBaHTaXKeHHSIM.

Po3paxyHOK cTaTU4HO HEBMU3HAYYBAHNX KOHCTPYKLIN K €OMHUX CUCTEM OOMYCKAETbCH TaKOX
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BUKOHYBATU 3a Ae(hOpMOBaHOIO CXEMOIO B MeXax MpyxHoi poboTu cTani.

6%R, R R,
6<R, 6<R, R,
a §) B

PucyHok 5.1 — Knacudikauia nepepisis 3a sugom HAC
5.3.7 Bumoru uux Hopm nepenbavatoTb Taki po3paxyHKOBI MOAENi HECYYMX KOHCTPYKLIN:
OKpeMi KOHCTPYKTUBHI eneMeHTU (Hanpuknag, po3TArHyTi i CTUCHYTI CTpWXHI, Ganku,

CTOSIKM | KOFTOHW CYLiNIbHOrO Nepepisy ToLLo);
BiL, nepekocy (puUCyHOK 5.2, a);

- nnocki abo nNpPoOCTOPOBI CUCTEMM,

3aKpinneHi
PO3paxyHOK TakMX KOHCTPYKLiA MOXe OyTM BUKOHAHWI LUMASIXOM PO3PaxyHKy OKPEMUX eNeMEHTIB 3

ypaxyBaHHAM iX B3aemogii Mixk coboto i 3 0CHOBOID;
nnocki abo NPoOCTOPOBI CUCTEMW, He 3aKpinmneHi Bia nepekocy (pucyHok 5.2, 6); npu

po3paxyHKy TaKuMX KOHCTPYKLiW nopsg i3 MepeBipkol OKpeMuX eneMeHTiB Chnid BpaxoByBaTtu

MOXIUBICTb JOCATHEHHS IPaHNYHOTO CTaHy CUCTEMM B LiNOMY;
NMCTOBI KOHCTPYKUIT (06ornoHkn obepTaHHs), Wo nepebyBaioTb y 6€3MOMEHTHOMY

Hanpy>XeHoOMY CTaHi.
Mpn cneuianbHOMy OOGIpyHTYBaHHI  OOMYCKAETbCS  BUKOPUCTOBYBATU
po3paxyHkoBi Mogeni (Hanpuknag, reoMeTpuyHO Yn  (PiIBNYHO  HEMiHiNHI,

BPaxoBYKTb MOMEHTHY po60TY OOONOHKOBUX KOHCTPYKLN).
[na pospaxyHkoBUX mMogenen y popmi OKpeMuX KOHCTPYKTUBHUX €NEeMEHTIB YM CUCTEM,

3akpinneHnx Big nepekocy, nepe.ipka CTIMKOCTI BUKOHYETbCHA SK ANA OKPEMUX CTPUXKHEBMX
€ITEMEHTIB Ha OCHOBi po3rnsaay ix po3paxyHKOBMX OOBXWH, BU3HAYEeHUX 0e3 ypaxyBaHHS PiBHS

Oinbll  TOYHI
unm  Mopeni, SKi

HaBaHTaXeHOCTi CyCiaHIX enemeHTiB.
[na cucrtem, He 3akpinneHux Big Nepekocy, Mopsh i3 NepeBipKol CTIMKOCTI OKpeMux

€rleMeHTIiB NOoBMHHA OyTM BMKOHaHa MepeBipka 3aranbHoi CcTinkocTi. [py nepesipui 3aranbHoi
CTINKOCTI KoedpiLieHT HaAIMHOCTI 3a 3aranbHO CTINKICTIO Ys HE NOBUHEH OyTWM MeHLue Hix 1,3.

777 777 77

a — cucTemu 3akpinneHi Big nepekocy; 6 — cucteMn He 3akpinneHi Big nepekocy
PucyHok 5.2 — Po3spaxyHKoBi MOAeni HECy4Mx KOHCTPYKLIN Y BUMNAAI CTPUKHEBUX CUCTEM
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5.3.8 [Ins enemeHTiB, ocnabneHnx y po3paxyHKOBOMY Mepepisi oTBopamu Ans 60nToBux
3’eHaHb, OKpPiM (PPUKLIMHMX, NPU po3paxyHKax Ha MiLHICTb | BUTpMBaniCTb Crig npunMaT nmoLLy

nepepisy HeTTO An, Ha CTINKICTb | XXOPCTKICTb — MAOLLY nepepisy 6pyTTo A.
5.4 BpaxyBaHHSI MPU3HA4Y€HHA Ta YMOB POOGOTU KOHCTPYKLi
5.4.1 Tpwu po3paxyHKy KOHCTPYKLIN i 3’€QHaHb Cnif BpaxoByBaTu:

- koedilieHT HagiMHOCTI 3a BignoBiganbHICTIO (KoedilieHT BiAMoBiganbHOCTI) i

BignosigHo oo [BH B.1.2-14;

- A0OaTKOBMIA KoeqilieHT HadiMHOCTI 3a maTepianom Yy = 1,3 Ons enemeHTiB
KOHCTPYKLUiH, sIKi pO3paxoBYOTbCHA Ha MILHICTb i3 BUKOPUCTAHHAM pO3paxyHKOBUX onopiB Ry, wWo

BW3HAYaloTbCHA 33 TUMYACOBUM OMOPOM MpU PO3TA3i;

- koedilieHTN yMOB po6OTM eneMeHTIB KOHCTPYKLIN Ve, O MNPUAMAOTBLCSA 3rigHO 3

Tabnuueto 5.1 Ta posginammn 17 — 21 uNX HOpPM;
- KoedilieHTn ymoB poboTn BONTOBUX 3'€4HaHb Y, 3rigHO 3 po3ainamu 16, 19.
Tabnuus 5.1 — KoediuieHT ymoB pob0oTu

Koedimien
EnemeHnTn KOHCTpYKIIiiA T YMOB
poboTH Y,
1. Banku cyniibHOTO Mepepisy i CTUCHYTI eNeMEHTH (epM MEPEKPHUTTIB MiJ] 3aJIlaMH TeaTpiB, KIyOiB,
KiHOTE€aTpiB, MijJ TPHOYHAMH, TTiJl MPUMILICHHAMH Mara3uHiB, KHUTOCXOBHII] i apXiBiB TOIO MpH 0,90
TUMYaCOBOMY HaBaHTAXXEHHI, 1110 HE TIEPEBHUIILY€ Bar'H IIEPEKPHTTSI
2. Komonu rpoMaicbKiX CIOPyA i OOp BOJAOHATIPHAX OamiT 0,95
3. Koo oHOMIOBEpXOBUX BUPOOHUYNX CIIOPY/ i3 MOCTOBUMH KpaHaAMHU 1,05
4 CTuCHYTI OCHOBHI eJeMeHTH (KpiM OMOPHUX) PEIIiTKU CKJIAJEHOTO TaBPOBOTO MEpepi3y 3 IBOX
KYTHKIB y 3BapHHX (pepMax MOKPHUTTIB i HEPEKPUTTIB MIPU PO3PAaXyHKY Ha CTIHKICTh 3a3HAYEHUX 0,80
€JIEMEHTIB 13 THYUKICTIO A > 60
5. 3aTsDKKH, TSATH, BiATSHKKH, T1JIBICKM IPH PO3PaxyHKY Ha MILIHICTb y niepepisi 6e3 nmocnabieHb 0,90
6. Ilepepisu eneMeHTIB KOHCTPYKIIiii 31 CTaii 3 TpaHUIEro TeKydocTi 10 440 H/MM2, mo HecyTh
CTaTHYHE HaBAaHTAKCHHS, IPU PO3PAaXyHKY Ha MIIHICTh y TIepepi3i mociabIeHoMy OTBOPaMH IS
0onTiB (OKpiM QPUKLIHHKUX 3’ €THAHD):
— CYIUIbHHX 0aJIOK i KOJIOH; 1,10
— CTPHXKHEBUX KOHCTPYKIIIH IIOKPUTTIB Ta MEPEKPUTTIB 1,05
7. CTHCHYTI €JIEMEHTH PEIliTKH MPOCTOPOBUX PEIIiTYACTHX KOHCTPYKIIIH, BUKOHAHI 3 OJJUHOYHUX
PIBHOITOJTMYKOBHMX KYTHKIB 3T1THO 3 pucyHKOM 13.3, SKi MPHUKPITUTIOIOTHCSI OJTHIEIO TIOJTHIIEIO (ISt
HEPiBHOMOJIMYKOBHAX KYTHKIB — OLJIBIIIO TIOJHIICHO):
a) Oe3MmocepeIHbO JI0 MOSICIB 3a JIONIOMOTOI0 3BapPHUX IIBIB 200 ABOX OOJITIB 1 OlIbIIIe, SKi
BCTAHOBJICHI B3JIOBXK KyTHKa:
— poskocH (pucyHok 13.3, a); 0,90
— posmipku (pucynok 13.3, 6, B, ¢€); 0,90
— poskocH (pucynok 13.3, B, T, 1, €); 0,80
0) 6e3mocepeTHBO JI0 MOSCIB 32 JIOTIOMOTOI0 OIHOTO O0JiTa 200 uepe3 (hPacoHKY HE3aJIeKHO BiJl BUILY
3’ € THAHHA 0,75
8. EneMeHTH MI0CKUX ()epM 3 OINMHOYHHUX KYTHKIB, CTHCHYTI €IEMEHTH, BUKOHAHI 3 OAMHOYHHUX
KYTHKIB, SIKi IPUKPITDIFOIOTHCS OJHIEI0 TOJUIEO (17151 HEPIBHOTIOJIMYKOBUX KYTHKIB — MEHIIIOKO 0,75
TIOJIUTICIO), 32 BUHSATKOM €JIEMEHTIB, HABEACHHUX Y MO3HIIIi 7 i€l Tabuii
9. ONOpHi MIMTH, BUKOHAHI 31 CTaJli 3 rpaHuIEero TeKydocTi g0 390 H/MM?, 110 HeCyTh cTaTH4HE
HABaHTAKEHHS, TOBIIMHOIO, MM:
a) 1o 40 BKITFOYHO; 1,20
0) monan 40 o 60 BKIIOYHO; 1,15
B) noHaxa 60 10 80 BKIFOYHO 1,10
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Koeoinien
EnemenTH KOHCTPYKITIH T YMOB
pobotH Y.

Hpumitka 1. Koedinientn ). < 1,0 nmpu po3paxyHKy HE CIiJl BpaXxOByBaTH CYMiCHO, 32 BUHATKOM PO3paxyHKiB BKa3aHUX y
npuMiTKax 2, 3.

Mpumirka 2. [Ipu po3paxyHKy Ha MIIHICTh y Tepepisi, mocaabieHoMy OTBOpaMH Uit OONTiB, KoedillieHTH, HaBEeICHI B
mo3umii 611,612,615, ciix BpaxoByBaTH CyMiCHO.

Ipumirka 3. [Ipu po3paxyHKy OMOPHUX IUINT KoedilieHTH, HaBeieH] B mo3uuii 9 12, 9 1 3, citix BpaxoByBaTH CyMiCHO.
Mpumirtka 4. IIpu po3paxyHKy 3’€qHaHb KOC(DIIIEHTH )¢ A IEMEHTIB, sKi HaBeleHl B mo3umii | i 2, ciix BpaxoByBaTH
pa3oM i3 koedilieHTOM YMOB pOOOTH 3’ €AHAHHS M.

Ipumitka 5. V Bunagkax, He 00yMOBIEHIX IUMH HOPMaMH, Y pOo3paxyHKOBUX dopMynax npuimarots ¥ = 1,0.

6 MATEPIANM ANA KOHCTPYKUIA | 3’€AHAHb

6.1 3aranbHi BUMOru

6.1.1 Ons craneBux OyaiBeNnbHUX KOHCTPYKUiIA Cnig 3acTOCOBYBaTW CTanieBM npokaT
(nucToBUN, aCOHHUN, LUMPOKOCMYIOBMI YHIBEpCcarnbHWUWA, COPTOBMKI), THYTI npodini i Tpybm 3
HW3bKOBYrELEBOI i HA3bKOMNEroBaHoI CTarni, a TakoX CTanesi KaHaTW.

3acToCOBYETLCA MNpOKaT 3aranbHOro MpuU3HaveHHs, MpokaT Ans 3BapHUX KOHCTPYKUIn Ta
CTaneBu NpoKaT, BUrOTOBMEHUA 3a TEXHOMOTE rapsAyvoi NpoKaTkn, TePMOMEXaHIYHOI NpoKaTkM Ta
nicnsi TepmidHoi 06pobkK (Bignan, Hopmanisauisi, rapTyBaHHs 3 BiAMyCKOM, Bignyck Ta iH.).

[onyckaeTbca TakoX 3acTocyBaTW apMaTypHY rapsiyekataHy crarib, WO 3BapleTbCH, MyYKM i
nacma 3 gpory.

6.1.2 B okpemux BuNagkax, Hanpuknaz ANs OrNopHUX BY3riB, AOMYCKAETbLCA 3acTOCyBaHHS
BiONIMBOK i NOKOBOK i3 BYrneLeBol i IeroBaHoi cTarni, a Takox BiafIMBOK 3 YaBYHY.

6.1.3 3a nokasHMkaMu KOpO3iHOI CTIMKOCTI cTani NoAinsaTbCa Ha TpW Fpynu:

| rpyna — ctani 3BM4anHoOl KOPO3iNHOT CTIMKOCTI, a came Byrnewuesi ctani 3rigHo 3 ACTY 8539
(knac C235 Ta iHwi), ACTY 4484/TOCT 535, ACTY 8803 (ctanb mapku Ct3nc5 Ta iHwi), ACTY EN
10025-2 (ctanb mapkn S235JR Ta iHWi), a TakoX HM3bkonerosaHi ctani 3rigHo 3 CTY 8539 (knac
C345 T1a iHwi), ACTY 8541 (ctanb mapku 09I2C T1a iHwi), ACTY EN 10025-3 (knac S355 Ta iHLwi)
Ta JCTY EN 10025-4 (ctanb mapku S460M).

Il rpyna — ctani nigsuLLEeHOT KOpO3inHOT cTinkocTi 3rigHo 3 JCTY 8541 (ctanb mapkn 092[]

Ta iHWi) 3 macosoto goseto migi 0,15-0,30 %.

Il rpyna — 3 nigBULWEHOK CTiKKICTIO [0 aTMocdepHOol Koposii cTani  3rigHo 3
OCTY 8541 (ctanb mapku 10XHAM Ta iHwi) Ta OCTY EN 10025-5 (ctanb mapku S355J0W Ta
iHLLI).

(lyHkm 6.1.3 3miHeHo, 3miHa Ne 1)

6.1.4 OcHOBHI i3an4dHi BNacTMBOCTI MaTepianiB Ansl KOHCTPYKUiMA cnig npuimatu 3rigHo 3
pgopaTkom b.

6.1.5 lMpokaT nMcToBMIr, ACOHHUI i LULMPOKOCMYTrOBUIN YHiBEPCarbHWUI CNiA NOAINATN Ha:

- NpoKaT 3BMYaMHOI MILHOCTI 3 ByrfeLeBux cTanen 3 xapakTepucTUYHMM OMOpPOM MpoKaTy
ctani Ryn< 290 H/MM?, siki pO3pi3HSOTLCS 3a CTYNEHEM PO3KUCMEHHS Ha KUMNsSYi, HaniBCMOKiMHI Ta
CMOKiMHI, a TakoX 6e3 ypaxyBaHHS rPaHUYHMX BiOXWNEHb 3a40BOSIbHAKOTL Taki BMMOrM (3a
MacCOBOI YaCTKOK efleMEHTIB): BMICT ByrneL He noBuHeH nepesuwysatu 0,22 %, BMICT Cipku —
0,05 % i BmicT cpoccpopy — 0,04 %; BigHOCHE BUOOBXEHHS KPYrNunx 3paskis 3 pob0o4ot0 JOBXKMHO,

LLIO AOPiBHIOE M'ATK fiameTpam 3paska, He NoBuHHe OyTn meHwe 3a 18 %;

- npokaT MigBMLWEHOI MIUHOCTI, $K nNpaBuno, 3 HMU3bKOMEroBaHuMx cranen 3
XapaKTepUCTUYHUM ornopoM npokaty ctani 290 H/Mm? < Ryn < 390 H/MM?  npu TOBLUMHI npokaTy
80 50 MM, i3 BiAHOCHUM BMOOBXEHHSAM KPYrnuvx 3paskiB npu ix pobodii JOBXMHI, WO OOPIBHIOE
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n’'saTn giametpam 3paska, He MmeHwe 3a 18 %;
- NpoKaT BUCOKOi MILHOCTI, Ik NpaBunno, 3i cTanen nicnsa TepmivyHoi 06pobkn abo TepmomMexaHiuHoI
npokaTkK, 3 XapakKTepUCTUYHUM onopoM npokaTy cTtani 390H/MmM? < Ry, < 590 H/mMMm?, i3
TMMYaCOBMM BUWOOBXEHHSIM KPYrnMmnx 3paskiB npu ix poboYin [OBXKMHI, O LOPIBHIOE M'ATH
AdiameTpam 3paska, He MeHLLe 3a 16 %;
- MpoKaT BMCOKOI MILHOCTI, SIKk npaBuno, 3 TepMooOpobneHnx cranen 3 XapaKTepUCTUYHUM
onopoM npokaty ctani Ry, > 590 H/MM?, i3 TMMYacOBMM BWAOBXEHHSIM KPYrnnx 3paskiB npu ix
po6ouin OOBXWHI, O OOPIBHIOE M'ATW giameTpam 3paska, He MeHLle 3a 14 %.

Ctanesuin NpokaTt NOBMHEH 3a40BOSbHATA BUMOTMA LWOAO YAAPHOI B'A3KOCTI BiANOBIAHO A0
aopatky B.

Bumorn no 3actocyBaHHs cTaneBoro npokaty HasefeHi y goaatky [ (tabnuvuga M.1).

6.1.6 Bumoru go BMicTy Byrneuto, dpoccopy i Cipkm B ctansax ons 6yaiBenbHUX KOHCTPYKLN
Ta pekomMeHgadii, Woao NoKasHWKIB BYrneLeBoro eksiBaneHTy, HaBefeHi y gonatky B.

[Npun piBHOLIHHMX NOKa3HWKaxX MexXaHi4YHUX BNacTUBOCTEN nepesary chnif HagasaT BUKOPUCTAHHIO
npokaty Ans BWUIOTOBSIEHHA 3BapHUX KOHCTPYKLIA 3 MEHLWUMXM 3HAYEeHHSMWU BYIMeLeBoro
eKBiBarneHTa.

6.1.7 JluctoBun npokaTt 3aBTOBLUKM 25 MM i Ginblie ONs enemMeHTIB, WO MpaulTb Y
HanpsIMKY TOBLUWHM NMPOKAaTy, a TaKoX MpokaT 3aBTOBLUKM 40 MM i Oinblue y 3BapHMX 3'€4HAHHSIX B
3anexHoCTi Bif rpynu KOHCTPYKLUIN NOBMHHI BignoBigaTy HacTynHUM BUMOram:

- ANg rpynu KOHCTPYKLin 1 — maTtu knac cyuineHocTi 0 BignosigHo o ACTY 8818 Ta rpyny sikOoCTi
He MeHLe Hix Z35 signosigHo go [JCTY EN 10164;
- ANS rpynn KOHCTPYKUIN 2 — MaTh Knac CyuinbHOCTI He Binblue Hix 1 BignosigHo o ACTY 8818
Ta rpyny siKkocTi He MeHLe Hix Z25 signosigHo go [CTY EN 10164;
- ONA rpyn KOHCTPYKLUiM 3, 4 — MaTu Knac cyuinbHocTi He BinbLue Hixk 2 BignosigHo go ACTY 8818
Ta rpyny siKkocTi He MeHLe Hix Z15 signosigHo go ACTY EN 10164.

(MocunaHHs nyHkmy 6.1.7 3mMiHeHo, 3miHa Ne 1}

6.1.8 lNpw BMGOPI cTani Ans KOHCTPYKLi cnif BpaxoByBaTu:

- Kkrac BignosiganbHocTi cnopyg 3rigHo 3 BH B.1.2-14;

- MpU3HaYeHHs1 KOHCTPYKLIN Ta enemMmeHTiB i kaTeropito ix BignosiganbHocCTi 3rigHo 3 [OBH
B.1.2-14;

- MOXIIMBI HAcnigkn OCATHEHHS rPaHNYHMX CTaHIB;

- XapakTep Ailo4YnxX HanpyxeHb (CTaTuyHe, AMHaMIYHE) Ta iX piBEHb;

- BUWA Hanpy>XeHoro ctaHy (04HOOCLOBUI, MAOCKUIA 4YM 06’ €MHUIA, pO3TAr abo CTUCK);

- HasiBHICTb 3BapHUX 3’€QHaHb (PiBEHb 3arMLUKOBUX HaMNpyXeHb, CTYMNiHb KOHLEHTpauji
HanpyXeHb, BIACTUBOCTI CTani B 30Hi 3BaptoBaHHSA);

- CTyNiHb arpecuBHOCTI BNUBIB;

- TOBLUUHY Npokary;

- 0COBNMBOCTI KOHCTPYKTUBHOI (QOPMU | TEXHOMOrii BUFOTOBMNEHHS (KOHLEHTpaTopwu
Hanpy>XeHb, MNbUOTUHHE pi3aHHS, HaKnen ToLo);

3anexHo Big HaBedeHNX YMHHUKIB Ta 3rigHo 3 6.1.7 i 3 ypaxyBaHHAM KaTeropi KOHCTPYKLN
3rigHo 3 5.3.5 KOHCTPYKUiI Ta enemMeHTW MNoAinsalTbCAa Ha 4YOTUPWU Fpynu 3rigHO 3 BKasiBKamu
Tabnumui A.1.

Mpn BWbOpPI cTani apxiTeKTypHO-OyAiBeNnbHUA KMiMaTUYHWMIA  pavoH  OyaiBHMUTBA i
pO3paxyHKOBY TeMnepaTypy ekcnnyarauii cnig npuimatu 3rigHo 3 ICTY-H b B.1.1-27.

3a po3paxyHKOBY MiHiManbHy Temnepartypy cnig npunmaTtv TemnepaTypy HanxonoAHiLoi
M’ATUAEHKN B panoHi OyaiBHuuTtBa 3rigHo 3 CTY-H b B.1.1-27 3 3a6e3neyeHicTio:

0,92 — ons KOHCTPYKUIN, WO eKcnyaTyloTbCA B ONantoBaHUX NPUMILLIEHHSIX;
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0,98 — NSl  KOHCTPYKUIN, WO eKCnnyaTyloTbCsl B HeEONarnBaHUX MPUMILLLEHHSX | 3a
TemnepaTypu 30BHILLHLOrO MOBITPS.

6.1.9 Bubip ctanen onsa rpyn KOHCTPYKLUIW CNif BUKOHYBATK 3rigHo 3 goaatkom I.

6.2 MaTepianu macoBoro sactocyBaHHA

Mpwn BMKOpUCTaHHI MaTepianis, WO BUrOTOBMASKTLCA 3@ HOPMATUBHUMWN AOKYMEHTaMM, Ha SKi
€ MOCUMNaHHA B JaHNX HopMax, cnif BUKOHyBaTu Bumoru 6.2.1 — 6.2.10.

Mosxe OyTV BUKOPUCTaHWI TaKOX NPOKAT Ta BUpOOK, L0 BMNYCKaOTLCS 3a iHLWNMMK
HOPMaTMBHUMM JOKYMEHTaMM, AKLLO TX BIaCTUBOCTI BiANOBigaTb BUMOram LWoao0 YAapHOI
B’SI3KOCTI i XiMiYHOro cknagy BianoBigHO Ao AogaTka B, BUKOpUCTaHHA maTepianiB Ans 3’egHaHHs
cTaneBux KOHCTPYKLiNM 3rigHo 3 goaatkom [.

6.2.1 [ns KOHCTPYKLiA i3 dpacoHHOro (KyTWKM, [OBOTaBpwW, LUBenepu), nMCTOBOrO,
LLIMPOKOCMYTOBOIO YHiBepcansHOro npokaty i rHytux npocinis 3rigHo 3 ACTY 8539, ACTY 8803;
OCTY 4485/TOCT535, OCTY EN 10025-2, AOCTY EN 10025-3, OCTY EN 10025-4,
OCTY EN 10025-6 Ta iHWWMMW YMHHUMW HOPMATUBHUMW [oKymeHTamu [1] —[6], copToBoro
npokaTy (Kpyr, kBagpat, cmyra) 3rigHo 3 [CTY 8541, OCTY 4484/TOCT 535, enekTpo3BapHUX
TpyO 3rigHo 3 [ICTY 8943 Ta FOCT 10706, rapsyekataHmx TpyO 3rigHo 3 [JCTY 8938, gk npaBuIio,
cnig npurimaTu cTtani BignosigHo fo gopatka I

ToHKONUCTOBWIN NpoKaT cnig 3acTocoByBaTh 3 ByrneuesBoi ctani 3rigHo 3 [ICTY 2834 Ta i3
cTani niasuLeHol MilHocTi 3rigHo 3 [JCTY 8969.

MpoginboBaHun Hactun cnig 3actocosyBatu 3rigHo 3 OCTY b B.2.6-9. [Jonyckaetbca
3acToCoBYBaTH NPOMifibOBAHUA HACTUN 3a IHLUMMW HOPMATUBHUMW JOKYMEHTaMU.

(MocunaHHs nyHkmy 6.2.1 3miHeHo, 3miHa Ne 1)

6.2.2 [0ns 3BapHUX 3’€4HaHb €feMEHTIB CTaneBUX KOHCTPYKUIN i3 cTanen 3rigHo 3 6.2.1
cnig 3actocosyBaty matepianu 3rigHo 3 JCTY EN ISO 544, CTY EN ISO 3580, ACTY EN ISO
14341, OCTY EN ISO 14343, CTY EN ISO 18275, nopowkosui gpit 3rigHo 3 ICTY EN ISO
17632, Byrnekucnun ras abo cymiw roro 3 aproHom 3rigHo 3 ICTY EN ISO 14175 BignosigHo go
Tabnuui O.1.

[MpuiAHATI 0O 3aCTOCOBYBaHHS 3BaptoBasibHi MaTepianu i TEXHOMNOoris 3BaptoBaHHS MOBUHHI
3abesnedvyBaTt 3HAYEHHA TUMYACOBOrO OMOPY MeTary LIBa He HWK4Ye Big XapaKTepUCTUYHOrO
3Ha4yeHHs1 onopy Run OCHOBHOrO MeTany, yaapHy B'A3KICTb | BiAHOCHE BUOOBXEHHS 3arexHo Bif
BUMOT, SKi BUCYBalOTbCS A0 MaTepiany KOHKPETHUX KOHCTPYKLIN.

(MyHKkm 6.2.2 3miHeHoO, 3miHa Ne 1)

6.2.3 [Jns 6onToBuX 3'€QHaHb €MNEMEHTIB CTaneBuMX KOHCTPYKLiNM i3 cTtanen 3rigHo 3 6.2.1
Cnig 3actocoByBaTu: cTtanesi 6onTu i ravku, WO 3agoBosibHAWTL BumMorn LCTY ISO 898-1,
OCTY ISO 898-2; wanbu, wo 3agoBOSbHAKTb BUMOIMM YMHHUX HOPMATUBHMX [OOKYMEHTIB;
BMCOKOMILHi 60nTK, 3a3HayeHi y 6.2.6 6e3 nonepeqHbOro HaTArHEHHS 3rigHO 3 JaHMMK Tabnuupb
0.3, 0.4.

Bontn y 6onToBMX 3'€AHAHHAX Cnig 3acTOCOBYBaTW 3rigHO 3 AitOYMMW HOPMAaTMBHUMM

AOKYMEHTaMu, 3a HasBHOCTI oOMexeHb Aedhopmauii 3’egHaHHs — GOnTM Knacy TOYHOCTI A, a
TakoX B HeOOXigHMX BUNagKkax — 6OMTK 3i CKOPOYEHOK HAaPiI3HOK YaCTMHOLO.

bontn i raMkum nOBWHHI MaTW MapKyBaHHA 3rigHO 3 BUMOraMuv YMHHUX HOPMaTUBHUX

OOKYMEHTIB.

"anku Yy donToBuX 3'€AHAHHAX cnif 3acrtocoByBaTtu 3rigHO 3 YMHHUMWU HOPMaTUBHUMU

AOKYMEHTaMM, SIK NPaBuIio, NpuiMaroydn Krnac MiLHOCTI rafok npuy Knacax MilHocCTi 6onTie: 5 — npu
5.6,5.8; 8 —npn 8.8; 10 — npn 10.9.

Ona 6onTiB npu ix pobOTi TiNbKM Ha 3pi3 AOMYCKAETLCA MPUAMATK Krac MiLHOCTI ranok 4

npw knacax miyHocTi 6onTie 5.6, 5.8; 6 — npu 8.8; 8 — npn 10.9.
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Y 6onToBMX 3'€QHaAHHSX Chig 3acTOCOBYBATW KPYIMi, KOCi Ta MPYXWHHI Wwanbun 3rigHo 3
AirYMN HOPMAaTUBHUMWN OOKYMEHTaAMMU.

(MyHKkm 6.2.3 3miHeHO, 3miHa Ne 1)

6.2.4 [nsa cdyHaameHTHUX OOnTiB, K NpaBwuno, cnig 3actocoByBaTu ctani 3rigHo 3 OCTY
4484/TOCT 535, [OCTY 8541, a iX KOHCTPyKUilO i po3Mipy npuimMaTtu 3rigHO 3 YMHHUMMK
HOPMAaTUBHUMW LOKYMEHTAMM.

Bontn U-nogibHi onsa KpinneHHs BIOTSXXOK aHTEHHUX CMOPYA 3B’A3KY, OMop NOBITPSHUX NiHinA
enekTponepeAaBaHHs i BIOKPUTUX PO3MNOAiNbYMX NPUCTPOIB CRig 3acTOCOBYBaTW, SK NPaBUIo, 3i
ctanen 3rigHo 3 [1ICTY 4484/TOCT 535, aki HaBegeHi y Tabnuui [1.6, okpim ctani mapkm Ct3kn2-U.

(lMocunaHHs1 NyHKmMy 6.2.4 3miHeHo, 3miHa Ne 1)

6.2.5 lNavkn gna dpyHoameHTHUX Ta U-nogibHmx GonTiB giameTpom g0 48 MM BKIHOYHO
cnig, 3acTtocoByBaTW 3rifHO 3 YWHHMMMK HOPMaTUBHUMMK LOKyMeHTamu, anst 6onTiB AdiameTpom
noHapg 48 mm — 3rigHo 3 TOCT 10605.

[nsa BkazaHmx 6onTiB i3 cTtani mapok Ct3kn2-1, Ct3nc2-1, C13nc4-1, Ct3cn2-1, Ct3cn4-1
diameTpom 00 48 MM BKMKOYHO CRif 3acTOCOBYBaTW ramkm knacy miuHocTti 5 3rigHo 3 [ACTY ISO
898-2, piameTpom noHag 48 mm — 3 maTepiany rpynum 02 3rigHo 3 TOCT 18126.

Ons 6onTtiB i3 ctani mapok 09M2C i 10M2C1 piametpom Ao 48 MM BKHOYHO cChig,
3aCTOCOBYBATU ranku Knacy MilHOCTi He Hkye 3a 5 3rigHo 3 [ICTY ISO 898-2, giameTpom noHaz
48 mm — 3 maTepiany rpynu 05 3rigHo 3 TOCT 18126.

[lonyckaeTbcsa 3aCTOCOBYBATHM raki 3 Mapok cTarsii, NPUnHATOT anga 6onTis.

(MocunaHHs nyHkmy 6.2.5 3miHeHo, 3miHa Ne 1)

6.2.6 Onsa dpuKuiiHMx 3'€dHaHb erieMeHTIB CTaneBuMX KOHCTPYKLUIM cnifg 3acTocoByBaTu
BUCOKOMIUHI ©onTn 3 nonepegHim Hatdarom i3 crtani 40X "cenekt" 3rigHO 3 Aitouumun
HOPMAaTUBHUMW [OKYMEHTaMW; KOHCTPYKLi0 i po3mipyu OonTiB, ranMok Tta wamb [o Hux cnig
npummMmaTu 3rigHo 3 Si0YUMU HOPMATUBHUMU OKYMEHTAMM.

HonyckaetTbca 3actocoByBatv 6ontn 3 nonepedHim Hatarom 3rigHo 3 OCTY ISO 898-1
knacy miuHocTi 10.9 Ta BignosigHi rarikm 3rigHo 3 JCTY ISO 898-2.

(MyHKkm 6.2.6 3miHeHO, 3miHa Ne 1)

6.2.7 [Ons dnaHueBux 3’€aAHaHb €nEeMEHTIB CTaneBMX KOHCTPYKLiA CRig 3acTocoByBaTU
BMCOKOMIUHI 6onTn 3 nonepegHim Hatsarom i3 crani 40X "cenekt" 3rigHO 3  giounmu
HOPMATUBHUMW [OKYMEHTaMW; KOHCTPYKLiO i po3mipyu 0OonTiB, ravok Ta wamb [0 Hux cnig
npunmaTy 3rigHo 3 AitYMMN HOPMATUBHUMW JOKYMEHTaMMU.

HonyckaeTbca 3actocoByBaTu G6onTtu 3rigHo 3 ACTY ISO 898-1 knacy miuHocTi 10.9 Ta
BignoBigHi ravkm 3rigHo 3 ICTY ISO 898-2.

(lMyHkm 6.2.7 3miHeHo, 3miHa Ne 1)

6.2.8 [Ins BiANMBOK (ONOPHMX YaCTUH TOLLO) Cnif 3acTOCOBYyBaTK cTanb Mapok 1511, 2511,
351 i 4501 sripho 3 ACTY 8781 pgna rpyn |l (BignvBku BignoBiganbHOro npu3HayYeHHa Ans
aetanen, WO NpauolTb NpU CTAaTUYHUX | 3MIHHUX HaBaHTaXeHHAX) abo Il (BignuBkm ocobnmeo
Bi4NOBIAaNbHOIro NpU3HadYeHHs Ans  AeTanen, Wwo npaulolTb NPy AMHAMIYHUX HaBaHTaXKEHHSIX),
a TaKoX i3 ciporo YaByHy mapok CH15, CH20,C425
i CY30, wo 3apoBonbHAe BUMOru BianosiaHo ao [JCTY 8833.

(MocunaHHs nyHkmy 6.2.4 3miHeHo, 3miHa Ne 1)

6.2.9 [Ins Hecy4ymx enemMeHTiB BUCAYMX MOKPUTTIB, BiaTs>koK onop MJT ta BPI1, koHTakTHMX
MepeX TpaHCnopTy, WOrn i 6alT, a TakoX HanpyXyBaHUX €MeEMEHTIB Y NornepeaHbo HanpyXeHnx
KOHCTPYKLisiX cnig 3actocoByBatM kaHatu 3rigHo 3 OCTY EN 12385-1, OCTY EN 12385-4,
OCTY EN 12385-10.

Y pasi notpebum [OOMNyCcKaeTbCs 3acTOCOBYBaTM KaHaTM 3a IHWMMW  HOPMaTUBHUMM
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AOKyMeHTamMu nNpu 3abe3neyeHHi NPOeKTHMX BUMOT A0 MiLHOCTI i Knacy BUKOHaHHS KaHaTiB.

Y pasi noTpedbun OonycKaeTbCsa 3acTOCOBYBaHHS MPOKaTHMX NpodiniB, CTPIYOK, apMaTypHUX

CTPWKHIB.

(lyHkm 6.2.9 3miHeHo, 3miHa Ne 1)

7 PO3PAXYHKOBI XAPAKTEPUCTUKN MATEPIANIB | 3’€0HAHb

7.1 PospaxyHkoBi onopu npokaty i Tpyb cnig Bu3Havaty 3a copmynamu, HaBegeHUMMU Y
Tabnuui 7.1, ge xapaktepuctuyHi onopu Ryn i Run Cnig npumaTtu Takumuy, WO OOPIBHIOKTb
rapaHToOBaHOMY 3HAYE€HHIO rpaHuLi TEKYYOCTi i TMMYacOBOro Onopy BiAMOBIAHO, SIKi BCTAHOBMEHI
HOPMaTMBHUMMW OOKYMEHTAMM.

Tabnuusa 7.1 — dopMynu Ans BU3HAYEHHS pO3paxyHKOBUX OMOPIB NpokaTy i Tpyo

Hamnpysxenuii cran YmoHa Po3paxyHkoBuii omip mpokarty i Tpyo
MO3HaKa

Po3rsr, cTuck, 3ruH:

— 3a TPAHUIICIO TEKY4YOCTi Ry Ryn / m

— 32 TUMYaCOBHUM OIIOPOM Ru Run / ym
BCYB Rs 0,58 Ryn / Jm
3MHHAHHS TOPLEBOT MOBEPXHI (32 HAIBHOCTI Rp Run / ym
IPUTOHKH)
3MHUHAHHS MICIIEBE Y IAJIIHAPUIHIX Rip 0,5 Run/ ym
nrapHipax (mamndgax) npu MUTbHOMY
JOTHKAaHHI
JiameTpanbHUI CTUCK KaTKiB (IpH Red 0,025 Run / ym
BIJIBHOMY JIOTHKAHHI B KOHCTPYKIISX 3
00MEXEHOI0 PYXOMICTIO)
Po3tsr y HanpsiMky ToBImHE npokary t (t < Rth 0,5 Run/ ym
60 Mm )*)

*) CTocyeThes cTaneii, ki 3a/10BOJIBHSIOTH 32 BIACTUBOCTAMH Y HANPAMKY TOBIIMHU OPOKATy BuMory 3rigHo 3 JICTY EN
10164.
(Ilocunannsn y npumimui smineno, 3mina Ne 1)

7.2 MoXnuBi BiOXWNEHHS B HECMPUATAMBUA OiK PaKTUYHMX 3HAYEHb rPaHWLi TeKy4oCTi i
TMMYacoBOro OMoOpy BiJ XapakTePUCTUYHUX 3HAYeHb, a TaKOX PO3MIpIB nepepidy MnpoKaTHUX
npodainis Big4 HOMIHaANBLHUX PO3MIpiB, Crig BpaxoByBaTh 3a 4ONOMOrow KoediuieHTa HaginHoCTI 3a
maTepianom ym. Npn BM3Ha4YeHHi KoedilieHTiB ym Cnig BUXOOUTW 3 TOro, WO 3abesneveHicTb
3Ha4YeHb PO3pPaxyHKOBMX OMOpPIB MOBUHHA OyTn He meHwor 3a 0,998. [Ina maTepianis MacoBOro
3acToCyBaHH4A 3rigHO 3 6.2.1 koediuieHTM HagiMHOCTI 3a Martepianom ym NPUIMaroTbCs 3rigHO 3
Tabnuueto 7.2.

(MyHkm 7.2 3MiHeHO, 3miHa Ne 1)

7.3 Po3paxyHKOBiI onopu THyTMX MpoqifiB cnig nNpunMaTt TakMMW, WO [OOPIiBHIOWOTb, SK
npaBuIio, PO3PaxyHKOBUM OMOpamM JIMCTOBOrO MpoKaTy, 3 SIKOro BOHW BUrOTOBIIEHI; 4OMNYCKAETHCS
BpaxoByBaTW 3MiLHEHHSA CTani NMCTOBOrO MNPOKaTy B 30Hi THYTTS.
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Ta6bnuua 7.2 — KoediuieHT HagiAHOCTI 3a maTepianom

HopmartuBHI JOKYMEHTH Ha IPOKAT

KoedinienTt HamiiHOCTI 32
MaTrepiagoM ym

Jlnst HaBeaeHux y Tabaumi .5 mMapok cranel, y KX mporeaypa KOHTPOIIO

BJIACTUBOCTEH MpoKaTy BiamoBimae Bumoram 3rigHo 3 JICTVY 8539 3a 1025
BHKJIIOUEHHSM KJIaciB MirtHocTi mpokary C590, C590K Ta craneii 3rimHO 3 '
[1].[3]...[6]

It maBenmenux y Ttabmwmimi I'.5 kmaciB mimHocti mpokary C590, C590K,
COPTOBOTO TPOKATy 3 TPaHMIEI TeKydocTi moHan 380 H/mm? srigHo 3 1,100
JICTY 8541 1 nnsa tpy06 3rigno 3 JICTY 8938

Jlnist pemty mpokary i Tpyo, 10 3a10BOJIBHSIOTh BUMOTH IUX HOPM 1,050

(MocunaHHs ma6nuui 7.2 3miHeHo, 3miHa Ne 1)

7.4 Po3paxyHKOBi ONopw Kpyrroro, KBagpaTHOro Ta CMyroBoro npokaTty chif Bu3HayaTtu 3a
dopmynamu, HaBegeHUMK Yy Tabnuui 7.1, ge 3HavyeHHs Ryn i Run Crig nmpuimatu BignosigHo 3a
rpaHunLEelo TEKYYOCTi Ta TMM4YacoBnM onopom ctani 3rigHo 3 [CTY 4484/TOCT 5351 [ICTY 8541.

PoapaxyHKOBi Onopu npokaty 3MWUHAHHIO TOPLIEBOI MOBEPXHi, MICLEBOMY 3MMWHAHHIO Y
UUNiHOPUYHKX WWapHipax, giaMeTpanbHOMY CTUCKaHHIO KOTKIB HaBeaeHi B Tabnuui M.4.

Po3paxyHkoBi onopu BianvBoK 3 ByrneLeBoil cTani Ta ciporo YyaByHy HeOoOXigHO mpurumaTu
3rigHo 3 Tadonuuamn F.6iI.7.

(MocunaHHst nyHkmy 7.4 3miHeHo, 3miHa Ne 1)

7.5 Po3paxyHKOBi Ornopu 3BapHuX 3'€QHaHb Crig Bu3Havatu 3a bopmynamm, HaBegeHuMmn B
Tabnuui 7.3.

Tabnuusa 7.3 — Popmynu 4nNs BU3HAYEHHSA PO3pPaxyHKOBUX OMOPIB 3BapHUX LLBIB

3BapHe N XapakTepucTrka YmoBHa | Po3paxyHkoBuit
, Hanpy>xenwuii ctan .
3’€IHaHHs PO3paxyHKOBOT'O OOPY | MO3HAaKa onip
Cruck. Po3rsr i 3rus npu 3a rpaHMIe0 TEKYy4OCTi Ruwy Rwy = Ry
MeXaHi30BaHOMY a00 py4yHOM
) y . Py y 3a THMYacOBUM _
3BapIOBaHHi 3 Gi3HUHUM oHODOM Rwu Rwui =Ry
KOHTPOJIEM SIKOCTI 1IIBa p
Crukose -
Po3sTar 1 3run npu
MeXaHi30BaHOMY ab0 pyyHOMY | 3a IpaHHULEI0 TEKYYOCTI Ruwy Rwy = 0,85 Ry
3BapIOBaHH1
3cyB — Rws Rws = Rs
VY nnouuHi Rur R — 0,55R
W = ———n
3 KYTOBUMH . HATUIaBJICHOTO MeTall
T 3cyB (YMOBHHUi) y Ywm
lBaMu VY nioumHi MeTany
: Rwz R.; =0,45R,
TpaHUIIi CTUTABIICHHS

Ipumirka. 3naueHHs koedilieHTa HaJIHHOCTI 3a MarepialioM IIBA Yym HPUHMAETHCS TakuM, IO OOpiBHIOE: 1,25 — mpu

Rwun < 490 H/mm?; 1,35 — ipu 490 H/mm? < Rywn < 620 H/mm?,

Po3paxyHKOBI onopu 3BapHUX CTUKOBUX 3'€QHaHb i3 cTanemn i3 pisHUMu XxapakTepucTU4YHUMMU
ornopaMu cnig npunumMaTtu Sk ANa  CTUKOBMX 3'€dHaHb i3 cTani 3 MEHWUM 3HaYeHHSM
XapaKTepMCTMUYHOrO OMopy.

[na KyToBUX LUBIB XapakTepPUCTUYHI onopu MeTany WeiB Ryun i pO3paxyHKOBi onopu metany
wBiB Rw HaBegeHi B Tabnvui [.2.

7.6 XapakTtepucTudHi onopw ctani 6onTiB Rpun i Royn T2 pO3paxyHKOBi onopu ogHO60NTOBUX
3'egHaHb 3pidy Rps Ta po3tary Ry HaBegeHi y Tabnuui [.4, a 3MWHAHHIO €neMeHTiB, Lo
3'egHyOTbCS BonTamu y 0aHOBONTOBUX 3'€AHAHHSX, HaBeaeHi y Tabnumui [.5.
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Tabnuua 7.4 — dopmynu Ansi BU3HAYEHHS PO3paxyHKOBUX onopiB 6ONTOBMX 3'€QHaHb

Po3paxyHKOBHiA ormip 0JJHOOOITOBOTO 3’ €THAHHS 3pi3y, PO3TATY,
Hanpyxenuii | YMoBHa 3MHHAHHIO JIJ1s1 OOJITIB
CTaH MO3HaKa KJIACy MIITHOCTI BHUCOKOMIITHHX 13 CcTaui
5.6 5.8 8.8 10.9 12.9 | mapku 40X «cenexr»
3pi D)
p|3 Rbs 0,42 Rbun 0,42 Rbun 0,40 Rbun 0,40 Rbun 0,35 Rbu 0,37 Rbun
n
Postar Rot V2 10,45 Roun - 0,54 Rbu 0,54 Rou| - 0,50 Roun
3MUHaHHSA:
Gontu knacy 1,60 Ry
TOYHOCTI A 3
00JITH KJ1acy Rop
TOYHOCTI 1,35 Ry
BiC

D 3xavennst Rys i Rt 1utst 60TiB KiaciB minuocTi 8.8 1 10.9 ta i3 crami Mapku 40X «celekT» HaBe/IeHi A OonTiB 0e3
MOKPUTTS (HAaIpUKIag, 0e3 OIMHKYBaHHS, allFOMiHYBaHHS).

2) 3naueHHsI Ryt BKa3aHO 1715 GOITIB 3 JOATKOBUM IMOJABIIHM Biamyckom mpu temmneparypi 650°C.

%) 3HaueHHs Ryp BKa3aHO U151 3’€IHYBAaHHX EIEMEHTIB i3 CTalli 3 TPaHMIECIO TeKy4ocTi 10 440 H/mm? u p# Rpun > Run.

(Tabnuuyto 7.4 3miHeHo, 3miHa Ne 1)

7.7 PospaxyHkoBMIn onip po3Tary yHaameHTHUX 60onTiB Rpa CMig Bu3Hayatu 3a
dopmynoto:
Rpa = 0,80 Ryn. (7.1)
Po3paxyHkoBi onopu po3tary oyHaameHTHUX 6onTie HaBeaeHi y Tabnuui [1.6.
Po3paxyHkoBuii onip po3Ttary U-nogibHnx 6onTiB cnig Bu3Havatu 3a opmMyIio:
Rpu = 0,85 Ryn. (7.2)

7.8 Y dpUKUiNHUX 3'€OHaHHAX, a TakoX Yy donaHueBux 3’€OHAHHSX 3 NornepeaHiM HaTsarom
cnig 3actocyBaty 60M1TK 3 Knacom MiLHOCTI He Hukde 10.9. PospaxyHkoBui onip po3tary 6onTis
Rph cnig BU3Ha4vaTu 3a opMyrioro:

Rph = 0,7 Roun, (7.3)

A€ Rpun — HANMEHLLMI XapaKTepUCTMYHUIA onip cTani 6onTta Ha po3Tar, WO MPUAMAETLCH
BignosigHo oo tabnuub 0.4, 0.7.

(lyHkm 7.8 3miHeHo, 3miHa Ne 1)

7.9 PospaxyHKOBMI OMip pO3TAry BMCOKOMILHOMO cTaneBoro ApoTy Rgn, H/MM?, skui
BUKOPUCTOBYETLCSA SIK Nacma abo y BUrnsgi nyykie, crig BU3Hayaty 3a opMyIoto;

Rdh = 0,63 Run.
(7.4)

7.10 3HayeHHs po3paxyHKOBOro ornopy (3ycunngd) posTary cTaneBoro kaHaTy cnig
npuUMaT TakuM, WO [OOPIBHIOE 3HAYEHHIO PO3PUBHONO 3YCUNNA AN KaHaTa B LiNomy,
BCTAHOBMIEHOMY CTaHAapTamu abo TEXHIYHMMW YMOBaMM Ha CTaneBi KaHaTw, NOAiNeHoMy Ha
KoedilieHT HaginHocTi ym = 1,6.

8 PO3PAXYHOK EJNEMEHTIB CTANEBUX KOHCTPYKUIA NPU LEHTPANbHOMY
PO3TAry I

CTUCKY

8.1 Po3paxyHOK efileMeHTiB CyLifibHOro nepepi3sy

8.1.1 Po3paxyHOK Ha MiUHICTb €MeMeHTIB 3i cTani 3 XapakTepUCTUYHUM OMopoM Ry, < 440 H/mm?2
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npw LeHTpanbHOMY po3TA3i i CTUCKY Crif BUKOHYBaTK 3a (hOPMYIOL0:

N g
AR,7.

PospaxyHOok Ha MIUHICTb  pO3TArHYyTUX €NnemMeHTiB  3i CcTani 3  BigHOLWEHHSM
Ru/ yu> Ry, ekcnnyatauiga sIKMX MOXNMBa i MNicrns AOCATHEHHS MeTanom rpaHuui TekyyocTi, a
TaKOX €neMEeHTIB 3i cTani 3 xapakTepucTUYHUM onopoM Ry, > 440 H/mMM? cnig BMKOHyBaTK 3a
dopmyrnoto (8.1) i3 3amiHOO 3HaYeHHss Ry Ha Ry / yu .

Po3paxyHOK Ha MILHICTb enieMeHTIB y nepepisi 3 Hapi3Kko AN ramku crnig BUKOHYBaTW SK
po3paxyHoK OonTa Ha po3TAr; Npu LbOMY 3Ha4YeHHs Rpr cnig obumncriioBaty 3a Tabnuvueto 7.4 i3
3aMiHO0 Rpun Ha Run.

8.1.2 PospaxyHOK Ha MIUHICTb nepepidy y MiCUAX KPIiNnAeHHS PO3TArHYTUX efleMEHTIB,
BMKOHAHWX 3 OAMHOYHUX KYTUKIB, LLO MPUEOHYIOTLCHA OAHIE nonuueto bontamu, cnig BUKOHYBaTK
3a dpopmynoto (8.1) i 3a hopmMynoto:

8.1)

N7 4

A’l Ru701 ,
(8.2)
e Yc1 — KoeiLllieHT ymMmoB poboTy, L0 BM3HAYaETLCS 3rifHO 3 AoaaTkom E.
8.1.3 Po3paxyHOK Ha CTIlKICTb efleMEHTIB CyLifIlbHOro nepepidy npu LUeHTpanbHOMY CTUCKY i
npw BUKOHaHHI BuMor 8.3.2 — 8.3.8 cnif BUKOHYyBaTK 3a (OOPMYIIOH:

N g
AR, 7,
(8.3)
ne o — KoeqIUieHT CTIMKOCTI NpW UEeHTpasribHOMY CTUCKY, 3HA4eHHS SKOro rpu

A > 0,4 HeobxigHO 0BuMCNIOBaTM 33 dopmynoto:

(p:%wﬂ/az ~39,4877). (8.4)

3HaueHHs koediuieHTa o'y popmyni (8.4) cnig obuucnoBaTt 3a OPMYoLo:
5=9,871-a+pA)+ 1% (8.5)
e a i B — koediuieHTH, WO XapakTepu3ylTb MOYATKOBI HenpaBWuIbHOCTI cdopMn Ta
3annLLKOBI HaMpy)XeHHSA | BU3Ha4yalTbCca 3a Tabnuueto 8.1 3anexHo Big Tuny nonepevyHoro
nepepisy CTpMXKHS Ta TUMY KPUBOI CTIMKOCTI a, b Ta ¢, aKi HaBefeHi Ha puUCyHKY XK. 1;
3HauyeHHsa KoediuieHTiB @, Aki obumcntooTbcsa 3a dopmynot (8.4), cnig npuiamaTn He

OinbLue Hix 7,6/22 ansa tuny:

- kpuBoi cTitikocti a npn A >3,8 ;

- KPWBOI CTilKOCTi b npm A>4,4

— KpMBOI CTIMKOCTI BiANOBIAHO € Npu Z >58.

Mpn  3Ha4YeHHsx Z<0,4,£I,J'I9I BCiX TWMIB KPWMBOI CTINKOCTI ~OOMYyCKAETbCS MNPUAMATL
¢=1,0.

3HaueHHs koediuieHTIB ¢ HaBeaeHi y gogatky XK.

CTUCHeHI B34OBX MOB3OOBXHbLOI OCi €NleMEHTU 3 HYNbOBMM CeKTOpiaribHUM MOMEHTOM iHepuil

Im =0 (xpectonoaibHe, 3 OANHOYHMX KYTWKIB TOLLO), CRif 40AATKOBO NEpeBipATY 3a (POpPMYIIo:
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v <Gl

Y r2’ (8.5.a)

ne G - moagynb 3cyBy, |d - MOMEHT iHepUil BiflbHOTO KPYTiHHA, Y, =1,3 - KoediLieHT HagiHOCTI
3a cTinkicTio, r? =i2 +i2, - pagiycu iHepuji nepepiay BiGHOCHO roNoBHUX Oceii iHepLii.
(MyHkm 8.1.3 3miHeHo, 3miHa Ne 1)

8.1.4 Po3paxyHOK Ha CTilKiCTb CTPWKHIB 3 OANHOYHUX KYTUKIB Crig BMKOHYBaATK 3 ypaxyBaHHAM
BUMOT

3rigHO 3 8.1.3. lpu BM3HAYEHHi TMHYYKOCTi LUMX CTPUXKHIB pajiyc iHepuil nepepisy KyTuka i
po3paxyHKoBY

OOBXWHY CTPUXKHS HeobXigHO npunmaTk BignosigHo go 13.1.4, 13.1.5, 13.2.1.

Ta6nuua 8.1 — 3HayeHHs KoedilieHTiB a i 3

. Tun xpusoi 3Ha4yeHHs Koe]ilieHTIB
Tun nonepeyHoro nepepizy

CTIMKOCTI a B

—@— — + — a 0,03 0,06

b 0,04 0,09

—_
g
L v o
+ _—_li__ _T/\_ ‘\"‘
_[!_ _l__i_‘_ —_L— ___]il___ c 0,04 0,14

Ipumirka. /{5 npokaTHUX ABOTaBpIB 3aBBUILKK ToHA] 500 MM y pasi po3paxyHKy Ha CTIHKICTb Y IUIOLIMHI CTIHKH
MPUHAMAETHCS THIT KPUBOT CTIHKOCTI a.

8.1.5 CTUCHyTI eneMeHTM 3 CyuiNnbHUMW CTiIHKaMW BIOKPUTOrO nepepisy 3rigHo 3

pUCYHKOM 8.1 peKOMeHAYETbCA YKpinmoBaTh NiiaHKaMy Y/ peLliTkamu, Npy UbOMYy MOBWUHHI OyTu
BWKOHaHi Bumorun 8.2.1 — 8.2.9.

3a BiACYTHOCTI MNaHOK YM PELUiTOK Taki eneMeHTU, OKpiM po3paxyHKy 3a chopmynoto (8.3)

BiAHOCHO TOMOBHMX MMAOWMH iHepuii X—X i y—Yy, HeobxigHO nepeBipATM Ha CTINKICTb Npu
3rMHanbHO-KPYTUIbHIA hOpMi BTpaTK CTIMKOCTI 3a (hOpMyroto:

N7,
AR o <1 (8.6)
(0(: y7/c

ae @, — koeilieHT, KM OOPIBHIOE:

P. =@, npu (01§0;85,
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¢C = 0168+ 0121¢1 S110 npu ¢1 > 0,85 .

TyT 3HayeHHs @1 cnig ob4uncnoBaTth 3a hopMynoto:

=7,6-0x
2 /Ixz . (8.7)
Y dhopmyni (8.7) KoediLliEHT Cmax HEODXiOHO BU3Ha4aTK BignoBigHo Ao gopatka K.
Y | Y | Y |
; ] —s
a | | a, ' ay l
x_I_____‘:__x <= x_I____‘: _=_ o x_I __j__=_ e

| ! ]
: : —

Yi p YI b YI b

a §) B

a — BigKpuTUN nepepis; 6, B — nepepiaun yKpinmneHi nnaHkaMu 4n peLlitkamm
PucyHok 8.1 — Cxemu nepepisiB CTpUXKHIB

8.1.6 3’eAHaHHA nosica 3i CTIHKOK Y LEHTPanbHO-CTUCHYTOMY eNeMeHTI CcKnageHoro
CYLiNbHOro nepepisy cnig po3paxoByBaTW Ha 3CyB Bi4 YMOBHOI nonepedvHoi cunn Qrc 3a
dopmynamu, HaBegeHMn y Tabnuui 16.6. Mpu uboMy 3Ha4eHHSA Qrc HEOOXiAHO BM3HA4YaTU 3a
dopmynoto (8.14), a koedilieHT ¢ cnig NPUAMaTK y NAOLMHI CTiHKMN.

8.2 Po3paxyHOK efieMeHTiB HaCKpi3HOro nepepisy

8.2.1 Po3paxyHOK Ha MILHICTb efleMeHTIB HacKpi3HOro nepepisy nNpu LeHTpanbHOMY po3TAa3i
i CTMCKy cnifg BMKOHyBaTW 3a dopmynot (8.1), ge An — nnowia po3paxyHKOBOro nepepisy
HaCKPi3HOIO CTPWKHS HETTO.

8.2.2 Po3paxyHOK Ha CTIifKICTb CTUCHYTUX CTPWXKHIB HACKPi3HOro nepepisy, Finkm Sakux
3'eQHaHi NnaHKaMy 4n peLliTkamu, cnig BUKOHyBaTK 3a cpopmynoto (8.3); npy uboMy koedilieHTn
¢ BiHOCHO BifbHOI OCi (MepneHAMKYNSAPHOI 40 NSIOWMHN MAaHOK YM PELUiTOK) cnig BU3Ha4vaTtu 3a

dopmynamm (8.4) i (8.5) ona kpmBoi CTiMKOCTI TuNy b i3 3amiHoO B UMX opmynax A Ha ﬂ“ef .

3Ha4yeHHs YMOBHOI MPUBEAEHOT FHYYKOCTI /1ef HeobxigHO oBuucrnoBaTK 3anexHo Big 3HaYeHb

NPUBEOEHOI THYYKOCTI Ao, SIKi HaBedeHi y Tabnuui 8.2 Ans CTPWXKHIB 3 KINbKICTIO MaHenewn, sk
npaBuio, He MEHLUOK 3a LWiCTb. Po3paxyHOK Ha CTiMKICTb HACKPIi3HUMX CTPWIKHIB 3 KiNbKICTHO
naHenen, Lo He NepeBuLLYyE LLEeCTU, JOMNYCKAETbCS BUKOHYBATK: 3@ HAABHOCTI NMAHOK — K ANA
pamMHUX CUCTEM; 38 HAsBHOCTI peLuiToK — 3rigHo 3 8.2.5.
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Hepepis nackpizsoro 3BejicHA THYYKICTD def CTPHMIKHS HACKPI3HOTO TIEpepizy
CTPYIKHS
TUI cxema 3 IJIAaHKaMHU 3 pelriTKaMu
IL_u_J P 2 2 A
=,JA; +0,82(1+n) A Ay = Ay +a—
e VA ' en =B ey
L | =+ : (8.11)
L | _L n= 1ub 1,2
i T Il 2
b s'b bl
At = e + (g + 2, = ™
D =[P + 0B 1) 2+ (L ) 2] ‘\“
(8.9) (8.12)
2- : 12 1,2
. IM:)I b ~10, 8, <1025
2 (I, la2 BigHOCATHCS BiAOBIIHO 0
cropin by, by)
v, A
3‘_/l/ \\_3 = \/ﬂriax +0,82(1+ 3n3)ﬂb23 ﬂef = ﬂ'nzm +0,67a——
x / \ X 3
it | A - (8.10) (8.13)
A TSR n, = Ib—el' E
yi b s'b bzlb

IIpumirka 1.
A, — HYYKiCTh HACKDI3HOTO CTPUIKHA Y TUIOIIMHI, MEPIEHAUKYIAPHiH 10 oci y —Y;

A

max HaWOlIbIIa 3 I‘Hy‘IKOCTeﬁ HaCKpiSHOFO CTPMIKHA Yy IUIOIIMHAX, NMEPICHAUKYISIPHUX OO0 oceil X—X abo y-—Y, 110

mopiBHIOIOTE BignoBigHo A, =1 /i, abo A, =1 /i, (ne ix Iy — pazniycu inepuii nepepisy HaCKPi3HOTO CTPMIKHS B LILIOMY);

Aots b2+ Ay — THYYKOCTI OKPEMHX TUIOK ITPH 3THHI Y IUTONIMHAX, MEPIICHIUKYISIPHUX 10 ocel BigmosinHo 1 — 1,

2 — 213 — 3 Ha niIsHKaX NPOMIX B S3IMU (3BapHUMH IIBaMU ab0 KpaifHiMU O0NTaMH, 10 MPHUKPIILIIOIOTH IIAHKN);
b, lg, Ip — reomMeTprUHi po3mMipy HACKPI3HOTO CTPIIKHS, 110 BU3HAYAIOTHCS 3a pucyHkamu 8.2 i 8.3;
|4 — 110111 MONIEPEYHOT0 MePepi3y BCbOTO CTPHIKHS;

\4d1, Ad2, Ad3 — TUIOILI MOTEPEYHUX TEPEPi3iB PO3KOCIB PEUIITOK (IPU XPECTOBIM PEIIiTI —

JIBOX PO3KOCIB), PO3MIIIECHHUX

BiJIIIOBIZTHO B IUIONIMHAX, IEPICHIUKYIAPHUX 10 oceit 1 — 1, 2 — 2 i mapanenpHUX 10 oci 3 — 3;
Ib1, Ibs — MOMeHTH iHepIIiT mepepi3y TiIOK BiTHOCHO ocei BigmoBigao 1 — 113 — 3 (ot nmepepiziB tumis 1 i 3);
Ib1, lb2 — TE came, TBOX KYTHKIB BITHOCHO oceid BimmoBiaHo 1 — 1 12 — 2 (ams mepepisy tumy 2);

Is — MOMeHT iHepIii onepeyHoro nepepisy OJHI€l MIAHKU BIIHOCHO BIACHOI Oci y — ) (pucyHok 8.3); uis nepepi3iB THIIIB
113;

ls1, ls2 — MOMeHTH iHepIii Tepepily OMHIET 3 INTAHOK, PO3MIIIEHUX y IUTOMMHAX BiamoBimao 1 —1 1 2 —2 (mis mepepisy)|
Tumy 2).

IMpumitka 2. Jlo tumy nepepidy 1 ciii BiIHOCHTH TaKoX Mepepi3d, Y SKHX 3aMICTh IBEJIepiB BHKOPHUCTOBYIOTHCS]
TBOTABpH, TpyOUacTi Ta iHmIi npodini At oxHiel ab0 060X TiJOK, MPH IBOMY oci Y —Y i 1 — 1 MOBUHHI IPOXOIUTH Yepes
[IEHTPHU Bard BiJlIOBIIHO /IO Mepepi3y B LIIOMY i OKpeMOT T'iJIkH, a 3HaYeHHs N1 4, y dpopmydi (8.8) moBuHHI 3a0e3nednTH

HalO1IbIIIe 3HAUEHHS IPUBEJCHOT THYUKOCT] Ay

8.2.3 Y HaCKpi3HUX CTPWKHAX 3 MJIAHKaMW THYYKICTb OKPEMOI Tifikn Ap1, Ap2 ab0 Ap3
(Tabnuua 8.2) Ha AinNAHUi MK 3BapHUMKU WBaMM abo KpawHiMu GonTamu, WO MNPUKPINITL
nfiaHkun, He NOBUHHA nepesuLlysaTn 40.

3a HasABHOCTI B OAHIN i3 MMOWMH CyuUinbHOro nmMcta 3amicTb NnaHoK (pucyHok 8.1, 6, B)
FHYYKiCTb TifikK cnig obuyncrnoBaTty 3a pagiycoM iHepLii niBnepepidy BiGHOCHO MOro LEHTpanbHOI
OCi, NnepneHANKYNApHOT 40 NAOLLMHN MAaHOK.
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8.2.4 Y HaCKpi3HUX CTPWXKHSX i3 peLliTkamu OKpiM pPO3paxyHKy Ha CTIiMKICTb CTPWKHSA B
uinomy cnig nepeBipATU CTIMKICTb OKPeMUX FiNoK Ha AingHKkax MK By3namu KpinfeHHa peLuiTKu.
3a HeobXigHOCTI crif BpaxoByBaTy BMIMB MOMEHTIB, O BUHMKAKOTh Y LIMX By3nax, Hanpuknag,
BHACIIOOK PO3LIEHTPYBAHHSA €fIEMEHTIB PeLUiTKu.

Y HacCKpPIi3HNX CTPUMXKHAX 3 PELLiTKAMU MHYYKICTb OKPEMMUX FifIOK Ap MiXK By3ramu KpinneHHs
PeLiTKN, SK NpaBuno, He NoBMHHaA OyTn Ginbwoto 3a 80 NpU imin | HE MOBUHHA NEPEBULLYBATU
3HaYeHHs1 NpMBEaEHOT THYYKOCTI Adet CTPUXKHSA B LifTOMY.

Y Bunagky, Konm po3paxyHOK TakuX CTPWKHIB BUKOHaHWK BignosigHO O Bumor 8.2.5,
OONycKaeTbCs npunmaTtn Binblli 3HAYEHHA THY4YKoCTi rinok (Ap > 80; Ap > Aef), MpoOTE He

Binbwunmn 3a 120.
(MyHKkm 8.2.4 3miHeHO, 3miHa Ne 1)
8.2.5 Po3paxyHOK HacKpi3HMX CTPWKHIB 3 peLUiTKaMn Ha CTiMKICTb B LifIOMYy 3 ypaxyBaHHSM
BUMOT
3rigHo 3 8.2.2i 8.2.4 cnig BukoHyBaTtw 3rigHo 3 8.1.3, npuiimMatoun y doopmynax Ry = Ryq, Ae

Ryd = Ryg.
Mpy uboMy KOEMILIEHT CTIKKOCTI ¢1, HEOBXiAHO Npun /lD < 2,7 npyuAmaT TakmMm, LLO
aopisHtoe 1,0, a npu ﬂb > 3,2 Bu3HauaTV 3@ 3HAYEHHSIM po3paxyHKoBOro onopy Ry Ta

3HaYEeHHSIM PO3pPaxyHKOBOI AOBXMHMU |ef =0, 7|b, ne lp — OoBXXWHA TifnKy 3rigHo 3

pucyHkoMm 8.2,6,B,r (415 peLUiTKM 32 pUCYHKOM 8.2,a po3paxyHKOBa JOBXMHA NPUIAMAaETbCS

I =1,4l,).

Mpy YMOBHIl rHYYKOCTI FinKn ﬂb Bif 2,7 0o 3,2 3Ha4eHHs KoediuieHTa CTIMKOCTI @1 JONYCKaeTbCA

BM3HaA4YaTU 3a JOMOMOro0 NiHINHOT iHTepnonauii mix 1,0 Ta 3HaYeHHAM KoedilieHTa @1,

0BYMCNEHNM 3aNEXHO Bi YMOBHOI FHYYKOCTI Minku ﬂb =3,2.

§§/ \d Y %

S h
o
N
b b b b
D B
a 9] B r

a — TpUKyTHa; 6 — TPUKYTHA 3 po3nipkamu; B — XPECTOBA; I — XPeCToBa 3 po3mnipkamu
PucyHok 8.2 — Cxemu po3KiCHMX peLUiTOK CTPUXHIB HAcKpi3HOro nepepisy
8.2.6 Po3paxyHOK CknageHnx enieMeHTIB i3 KyTUKiB, LUBENEPIB TOLLO, 3'€AHaHMX LWinbHO abo
yepes NPoKNagku, cnig BUKOHYBATW, 9K CYLINBHOCTIHYACTUX CTPWXKHIB 3a YMOBM, LLO OOBXWHA
OINSHKN €NEMEHTY MK MPOMIXKHUMW B’'A35MUM (3BAapPHUMM LUBAMM UM LIEHTPaMM KpanHix 6onTiB) He
nepesuye 40i ana ctucHytux enemeHTiB Ta 80i gns po3tarHyTux. MNpu ubomy pagiyc iHepuii
nepepisy 0OHOro KyTuKa 4w LBernepa i crnig npuiMaTtu 4nsi TaBpoBux abo ABOTaBPOBMX NEpepisis
BiJHOCHO OCi, NapanesnbHOi 40 MOWMHN PO3MILLEHHS MPOKNaAoK, a AN XPeCcToBUX NepepisiB —
MiHiManeHun. Mpu UbOMY B MeXax 3aranbHOi [JOBXMHM CTUCHYTOrO enieMeHta HeobxigHo
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nepenbayatv He MeHLLUe HixX ABi NPOMiKHI B'A3i (Npoknaaku).

8.2.7 Po3spaxyHOK 3’€QHyBanbHUX MMaHOK i €fneMeHTiB PeLiTOK CTUCHYTUX CTPWXKHIB
HaCKpIi3HOro nepepisy cnig BUKOHYyBaTK Ha Ait0 YMOBHOI nonepeydHoi cunu Qrc, H, 3Ha4YeHHsa akoi
NPUAMAaETbLCH NOCTIMHUM MO BCIN LOBXWHI CTPVXKHS | BUSHAYaETbCA 3a (hopMyroto:

Q. =7,15-107° 2330 £ &,
R, ) o
(8.14)
Ae Nt — po3paxyHKoBe NO3[A0BXHE 3yCUINS Y CKIageHOMY CTPUXKHI;
@ — Koe(IUieHT CTIMKOCTI Mpu UEeHTparbHOMY CTUCKY, WO MPUAMAETLCA NPU  PO3paxyHKy
HACKpPI3HOro CTPWXKHS Y NIOLLMHI MAaHOK Yn PELLiTOK.
YMoBHY nonepeyHy cuny Qric CNig NpMMMaTh Takoro LLO:

- 3@ HasIBHOCTi TifMbKW 3'€QHYyBanbHUX MMaHOK (PeLUiToK) — MOPIiBHY PO3MNOAiNseTbCs MK
nnaHkamu (pewitkamu), WO nexaTb y MNMoLwMHax, nepneHanKynspHMX OO OCi, BiAHOCHO SKOI
BUKOHYETbLCA NepeBipka CTINKOCTI;

- 3@ HasIBHOCTI CyuUiNbHOro nucta i 3'e€dHyBanbHUX MMaHOK (PewiTok) — MOpiBHY
pPO3NOaINsAeTbCA MK CyUiNIbHMM JIMCTOM i nfiaHKkamu (pewitkamu), Wo fexatb y MnAoLwmHaXx,
napanenbHUX NUCTy;

- NpY PO3paxyHKy PIBHOCTOPOHHIX TPUrpaHHMUX HACKPiI3HMX CTpUXHIB — gopiBHoe 0,8Qsc Ans
KOXHOT cucteMmn 3’€aHyBarbHMUX MAaHOK (PELLITOK), pO3MILLLEHOT B MAOLLMHI OOHIET rpaHi.

8.2.8 Po3paxyHOK 3'eqHyBasribHUX MSIAHOK Ta X MpUKpinneHb (pucyHok 8.3) HeoOXxigHo
BUKOHYBATU SIK AN enemMeHTiB 6e3po3kicCHMX hepM Ha CyMicHy Aito nepepisyBanbHoi cunu Fs, Wwo
3pi3ye nnaHky, i 3rMHanbHOrO MOMEHTY Ms, WO 3rMHae nnaHky B Ti NAoWMHi. 3HayveHHsA
po3paxyHKoBuX 3ycunb Fs i Ms cnig BusHayatu 3a popmynamm:

- Qb

= (8.15)
|
M, = Q;b : (8.16)

ae Qs — yMOBHa nonepeyHa cuna, Lo npunagae Ha 3’eAHyBarnbHy NnaHKy OAHIET rpaHi.
8.2.9 PospaxyHOK enemMmeHTiB 3’€QHyBanbHUX PELiTOK CTPWXKHIB CKNageHoro nepepisy
HeobXigHO BWKOHYBaTWU SIK Afsl €feMEHTIB PeLiTkKM Mnockux depM; Ona pewiTok 3a
pucyHkom 8.2 3ycunns B po3koci Np, cnif Bu3HadaTtu 3a oopmyroto:

N )= By %dld ’
ae [d — KoediuieHT, SKUA NpUAMaETbCs TakuMm, wWo gopisHoe: 1,0 — ona pewitkm 3a
pucyHkom 8.2, a, 6 i 0,5 — onsa pewwiTkn 3a pucyHkom 8.2, B, T;

Qd — YMOBHa nonepeyHa cuna, Wo npynagae Ha ogHy NIOLWUHY peLUiTKu.

Mpn po3paxyHKy PO3KOCIB XPEcToBOI PeLiTkn 3 po3nipkamu (pucyHok 8.2, T) cnig
BpaxoByBaTu goaatkoBe 3ycunns Nagd, K€ BUHMKAE Y KOXKHOMY PO3KOCi Bi OGTUCKAHHS TiNoK
i BU3Ha4aeTbcA 3a HOpMYIoH:

A

Nag =g N, E (8.18)

(8.17)

’
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2
Ibld -

e g = —  KoeqiLieHT, WO OBYMCIIIETECA 38 reoMeTPUYHUMU

12+ 2p° R
A

po3mipamu b, lg, Ib HACKPI3ZHOrO CTPWXKHSA, BKa3aHUMM Ha PUCYHKY 8.2;
Np — po3paxyHKOBe NO3J0BXHE 3yCUNIISA, WO i€ B OAHIN Tl HACKPI3HOTO CTPUXKHS;
Ad, Ap, As — NsioLa nonepeyHoro nepepisy BignoBigHO peLuUiTKn, Fifiku i po3nipku.

PucyHok 8.3 — HackpisHui CTpmkeHb

8.2.10 Po3paxyHOK CTPWXHIB, MPU3HAYEeHUX [OMS 3MEHLUEHHA PO3PaxyHKOBOI [OOBXWHM
CTUCHYTUX €NIEMEHTIB, Chnif BMKOHYBaTW Ha Ail0 (PpaKTMYHOrO NO3L4OBXHBLOrO 3YCWUNNS, 3HAYEHHs
AKOro NPUAMAETbCA HE MEHLUMM 3a 3HAYEeHHA YMOBHOI NomnepedqHoi cunun, obyucrneHoi ans
OCHOBHOIO CTUCHYTOrO efieMeHTa 3rigHo 3 chopmyrnoto (8.14).

PospaxyHOK po3nipoK, Npu3HaYeHUX AN 3MEeHLUEHHS PO3PaxyHKOBOI [OBXWMHM KOSIOH Y
MAOLLMHI, NEepneHOVKYNAPHIA A0 MAOWMHMA NOMEepeYHMX pam, 3a HasiBHOCTI HaBaHTaXeHb BiA
MOCTOBMX 4K MiBICHUX OMOPHMX KpaHiB cnif BWKOHYBaTWM Ha [il0 YMOBHOI MOMEPEYHO! CUMu,
3HAYEHHS AKOi 0B4YMCNIOETLCS 3rigHO 3 dhopmMynoto (8.14), B ki Ni npuAMaeTbCs Takmm, LLO
OOPIBHIOE CyMi NO3O0BXHIX CUN Yy ABOX KOJOHAX, 3'€4HAaHNX MK CODOH0 pOo3MipKoto.

8.3 MepeBipka MicLeBOi CTIMKOCTi CTIHOK i MOACHUX NIUCTIB LEHTParibHO-CTUCHYTUX
enemMeHTIiB cyulinbHOro nepepisy

8.3.1 lNpw nepes.ipui MiCLUEBOi CTIMKOCTI CTIHOK pPO3pPaxyHKOBY BWUCOTY CTiHKM her cnig
npunmaTtn (pUCyHOK 8.4) ik NOBHY BWUCOTY CTiHKM (BigCTaHb MiXK BHYTPILUHIMM rpaHaMy Nonuupb
nepepisy) 3a BUpaxyBaHHSAM:

- [BOX KaTeTiB MOSICHMX LUBIB — Y 3BApHUX €feMeHTax i3 NOACHNUMW 3'€4HAHHSAMM Ha KyTOBUX
3BapHMUX LIBaX;

- ABOX LUMPUWH NONULb KyTUKIB, CNPAMOBAHUX NapanernbHO MOLWMHI CTIHKA — AN eNeMeHTIB
3 6onToBMMU (DPUKLINHUMM) 3’ €QHAHHSAMW NOMNNLb 3i CTIHKOI;

- ABOX pagiyciB Crnofy4yeHHs Nonuupb 3i CTIHKOK — Y NpoKaTHUX Npodinsx;

- AIBOX BHYTPILLHIX pagiyciB Cnony4YeHHs nosnuupb 3i CTIHKOIO — Y FTHYTUX Npodinsax.
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PucyHok 8.4 — Po3paxyHKoBi po3Mipy enemeHTiB nepepisis
8.3.2 MicueBy CTIMKICTb CTiHKM LIEHTPanbHO-CTUCHYTOrO efieMeHTa CyUifibHOro nepepisy

_ hy [R

cnig BBaxaTty 3abes3neveHoro, SKWO 3HAYEHHS YMOBHOI MHYYKOCTI CTiHKM “tw :_t _E
W

NepeBuLLlyE 3HaYEeHHA rPaHWYHOI YMOBHOI THYYKOCTi CTiHKW ﬂ«uw, O BU3HA4YaeTbCH

dopmynamm Tabnuui 8.3.

Tabnuusa 8.3 — dopmynu AN BU3HAYEHHSA rPaHUYHOT YMOBHOI THYYKOCTi CTiHKM

He

3a

YMoBHa
Tun nonepeyHoro nepepizy 1;?;;?;:; ['pannvHa yMOBHA THYYKICTh CTIHKU /TUW
1Y
SR <20 Aaw =1,30+0,1547 (8.19)
b . — —
ety = 1 ~ A, =1,20+0,357; (8.20)
ol el 4> 2,0 1, <2.5 '
r ' H[:]] == | 71<10 A =1,20 (8.21)
7 ) 5
) = = _
e T A>10 2,=10+021<16  (8.22)
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YMoBHa
. THYYKICTh . . -
Tun nonepeuHoro nepepizy CMOHTA I'pannyHa yMOBHA T'HYYKICTb CTIHKH A,
i
A1<0,8 1 =10 (8.23)
by o
@
= o _ _
- »=0,85+0,194;
1>0,8 A _ (8.24)
w <16;
b b
S J
) N _ — b
JT a:T., - Juw =(0,4+0,077)[1+0,25 [2— — | (8.25)
08<1<4 "
k)
-a@ a

1 ) — yMOBHa FHYYKICTb CTPVXHEBOrO efieMeHTa, Lo NPUIMMAaETLCA B PO3paxyHKy Ha 3ararnbHy CTINKICTb npu
LieHTpanbHOMY CTUCKY.

MpumiTka 1. Y kopoBYacToMy nepepisi 3HAa4eHHA rPaHNYHOI YMOBHOI THYYKOCTI CTiHkM A, BU3HAYaeTbCs

ONs NNacTUHOK, PO3MILLIEHNX NapanenbHO 40 NIIOWMH, Y AKin NepeBipsETbCS CTiIMKICTb eneMeHTa B Lifiomy.

Mpumitka 2. Y TaBpoBOMY nepepisi 40AaTKOBO NOBMHHA BMKOHYBATMUCb yMOBa &sl. Okpim uboro, npu

S;/C
3HAYEHHSAX YMOBHOI rHy4kocTi enemeHta 1<0,8 a6o 1 >4,0 y dopmyni (8.25) HeobBxiaHO npunimaTti
BignosigHo 4 = 0,8 abo 1 = 4,0.

8.3.3 CTiHKM LeHTpanbHO-CTUCHYTUX efNeMEHTIB CyUiNbHOro nepepidy (KOMOH, CTOSKIB,

OMop TOWO) MPW 3HAYEHHSX YMOBHOI rHyukocTi cTiHknm A, 22,3, sk npasuno, cnig
YKPINMoBaT OCHOBHUMW MOMepeYHnMU pedbpamm KOpCTKOCTI 3 KpokoM Big 2,5 het 40 3,0 hef;
OKpiM LbOro, Ha KOXHOMY BinpaBHOMY €fieMeHTi MOBUHHO OyTWM He MeHwe Ak ABa pebpa
YKOPCTKOCTI.
Y  CyUinbHOCTIHYACTMX Tiflkax KOMOH HAacCKpPi3HOro nepepisy pebpa >KOPCTKOCTI
JOMYyCKaeTbCA BCTAHOBMOBATU MNMLLE Y BY3rax KPiNneHHs 3'€QHyBanbHUX PELLITOK (NMNaHoK).
Y CTiHUi, NigKPINNeHin TiNbkn OCHOBHMMW MonepevyHMMu pebpamMum >OPCTKOCTI, WMpMHA ix

BMUCTYMHOI YacTUHM by NOBMHHA OyTW He MeHLue HiX her / 30 + 40 MM NS NapHOrO CUMETPUYHOIO
pebpa, i He MeHLue HiX her / 20+50 MM ANst 0OHOCTOPOHHBLOrO pebpa; ToBWUHA pebpa tr NoBUHHA

6yTu He menwe Hix 2D (/R /E .

CTiHKM gonyckaeTbes NigkpinmoBaT OAHOCTOPOHHIMK nonepeyYHMn pebpamm KOpPCTKOCTI,

BUKOHaHMMN 3 OAMHOYHUX KYTUKIB, O NPUBAPIOTLCA 40 CTiHKM No nepy. MomMeHT iHepuii Takoro
pebpa, sk 06YNCIIIOTb BiAHOCHO OCi, WO 36iraeTbca 3 HaNnbNMXx4o 40 pebpa rpaHHI0 CTiHKK,
NoBMHEH BYTW HE MEHLLMM 33 MOMEHT iHepLii napHOro cMMeTpun4Horo pebpa.

8.3.4 [Ins ueHTparnbHO-CTUCHYTUX €efeMeHTIB ABOTaBPOBOro nepepisy 3 po3paxyHKOBO

BUCOTOI CTiHKUM hef Yy BMMAAKy ii YKpIiNfeHHS NapHUM MNO340BXHIM pebpom >XOPCTKOCTI, Lo

. . . . . . I_rl <6.0
po3MillleHe nocepeauHi BUCOTU CTiHKM i Mae MOMEHT iHepuil nepepisy |1 , npu ht
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3HaYEeHHs! rpaHMYHOT YMOBHOI FHYYKOCTI CTiHKU /1uw, BCTaHOBIEHe BianoBiAgHO Ao Tabnuui 8.3,

HEeobBXigHO MHOXMWTK Ha KoediLiEeHT ﬁuw , LLIO BU3HA4YaeTbCs 3a (hopMyInoto:

, ,
ﬂuw=1’0+014ﬁ 1,0—0,1ﬁ . (8.26)

ef “w ef “w

Y pasi po3mileHHs pebpa KOPCTKOCTI nNuLle 3 0gHOro 60Ky CTiHKM MOro MOMEHT iHepuii cnig
obuuncnoBaTh BiAHOCHO OCi, WO 36iraeTbCA 3 HANOMMKYOK rPaHHIO CTiHKN.

Y pasi BMKOHaHHS MOB3OOBXHLOrO pebpa y Burnsai rodpu CTiHKM Npyu  OBYMCNEHHI
pO3paxyHKOBOI BUCOTU CTiHKM her CNiZ BpaxoByBaT PO3ropHYTY AOBXUHY rocpu.

[0 po3paxyHKOBOro nepepidy ernemMeHTa, SKMA NigKpinaeTbes MO340BXHIMU pebpamu
YKOPCTKOCTI, HEOBXIiAHO BKNOYATK NonepeyHnin nepepis Lmx pebep.
MiHiManbHi po3mipy BUCTYMHOI YaCTUHWM MO3A0BXHIX pebep >XOPCTKOCTI HeobXiAHO npuMaTh siK
AN OCHOBHUX MOMNepeyHnx pebep XOpCTKOCTi BignosigHo Ao sumor 8.3.3.

8.3.5 Y Bunagky, konmu akTUyHa YMOBHA THYYKICTb CTiHKM A, MNEepeBULLyE rPaHUYHY

YMOBHY THYYKICTb A

w > 0buncneny 3a cdopmynamu (8.19)—(8.25) Tabnumui 8.3, gonyckaetbes 3a

OAHVM i3 HACTYMHUX MiONYHKTIB:

a) 36inblyBaTH 3HAYEHHS A, WINSXOM MHOXeHHs Ha koediuieHT J@AR ¥, /Ny, , ane He

Ginblue HiX y 1,25 pasu, TYT @ — KoeilieHT, Lo NPUIMAETLCA Yy PO3paxyHKy 3aranbHoi CTINKOCTI;
0) BUKOHYBaTW MNepeBipKy 3aranbHOi CTINKOCTIi enemeHTa 3a dopmynoto (8.3) 3
ypaxyBaHHAM 3MEHLUEHOT po3paxyHKoBOI nroLwi Aqg, ob4uncneHoi 3a gogatkom J1 sk 4ng CTUCHYTUX
€NEeMEHTIB 3 THYYKOH CTiHKOIO.
(IMyHkm 8.3.5 3miHeHo, 3miHa Ne 1)
8.3.6 [Mpw nepeB.ipui MiCLLEBOI CTIMKOCTI NOSACHUX NUCTIB (MONULb) 38 PO3PaxyHKOBY LUMPUHY
3BuCY ber CNig npunmaty BigCcTaHb BiA kpato nonuui (pucyHok 8.4) oo:
- Hambnwk4yoi rpaHi CTIHKM 3a BUpaxyBaHHAIM KaTeTa MOSICHOro LWBa — Yy 3BapHMX
ernemMeHTax 3 NOACHNUMW 3'€4HAHHSMU Ha KYTOBUX 3BAPHUX LUBAX;
- OCi Hanbnwmxkyoro 6onTa y nosici — B enemeHTax 3 60nToBUMKN (PPUKLIAHMMMK) NOSICHUMM
3’€AHaHHAMU;
- HaNBNWXKYOI rpaHi CTiHKM 3a BMpaxyBaHHSM pagiyca Crofy4yeHHs Nonuub 3i CTIHKOK — Y
npokaTHMX Npodoinsx;
- Kpalo BUKPYXKN — Yy THYTUX Npodinsx.
8.3.7 MicueBy CTilKiCTb NOSICHOrO fMcTa (Nonuui) UEeHTPanbHO-CTUCHYTUX eNeMeHTIB
CyUinbHOro nepepisy cnig BBakatn 3abesneyeHoro, SIKWO 3HaYeHHSI YMOBHOI FHYYKOCTi 3BUCY
by [R,

nosica (nonuuj) A :t_ E He nepeBULLYE 3HAYEHHSA rPaHWYHOT YMOBHOI FHYYKOCTi 3BUCY
f

/1uf , LLIO0 BM3Ha4aeTbcA 3a hopmynamu Tabnuui 8.4.

8.3.8 Y UEHTpanbHO-CTUCHYTUX eneMeHTax KopobyacToro rnepepisy rpaHudHy YMOBHY

FHYYKICTb MOSICHOrO nucTa ﬁufyl —-  (pucyHok 8.4) HeobxigHO npurAMaTU 3a

t; E
Tabnuueto 8.3 K ANd CTIHOK enemeHTiB kopobyacToro nepepiasy.
8.3.9 Bucota pebpa abo BiarvHy aer (pMCYHOK 8.4), skuin oOpammoe 3BUC MOSICHOTO
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nucta (nonwudi), BMMIpsSiHa Big4 WOro oci, NoBuHHa OyTM He MeHwot 3a 0,3 ber — ans
€eneMeHTIB, He nigcuneHux nnaHkamu, Ta 0,2 ber — ANA enemeHTiB, NiACUNEeHNX nnaHkamm

(Tabnuuga 8.4); npu ubomy ToBLUMHA pebpa NOBUHHA ByTN HE MEHLLO 3a 2a,ef A /Ry /E.
8.3.10 Y Bunagky, Konu pakTudHa yMOBHa MHYYKiCTb 3BUCY nonuui (MOSICHOro nNucTa) ﬂ_,f
NnepeBULLYE rPaHNYHY YMOBHY THYYKICTb ﬂ_,uf (/Tuf 1), 0buncneHy 3a copmynamm (8.27)—(8.30)
Tabnuui 8.4, ponyckaeTbCa 3HAYEHHS ﬂ_,uf (/Tuf 1) 30inblUyBaTU LUMSXOM MHOXEHHS Ha
KoeqiLieHT \/m ane He Ginble HiX y 1,25 pasu, TyT @ — KoedilieHT, WO

NPUMMaETbCH Y PO3paxyHKy 3arasibHol CTiMKOCTI.
(MyHkm 8.3.10 dosnty4yeHo, 3miHa Ne 1)

Tabnuusa 8.4 — MpaHWYHI YMOBHI FHYYKOCTi 3BUCIB MOACHMX JIUCTIB (MONuLb)

I'pannuHa yMOBHA THYYKICTh 3BUCY

Tun nonepeyHoro nepepis N
P pepi3y MOSICHOTO JIUCTa (TIOMUI) A,

b by

11 11

A; =0,36+0,102 Y  (8.27)

A, =0,43+0,082 Y (8.28)

o

bef

A; =0,40+0,072Y  (8.29)
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KiHeub Tabnuui 8.4

Tun nonepevynoro nepepizy ['paHnn4Ha YMOBHA THYYKICTh 3BUCY
MOSICHOTO JIHCTA (MOMUIIL) A

o

—$: —
|

A, =0,85+0,192Y (8.30)

TR

D7- YMOBHA THYYKICTh €JIEMEHTa, 1110 IPUIMAETHCSI B pO3paxyHKy Ha 3arajbHy CTIHKICTh NPU LEHTPAJIbHOMY CTHUCKY.
Mpumirka 1. [Ipu 3HaUYEHHAX YMOBHOI THYYKOCTi efeMeHTa A <0,8 abo A >4,0 B opMynax uiei Tabauui HeoOXigHO
MpUHAMATH BiIIOBITHO A1=08 abo 1=4,0.

Mpumirka 2. {78 3BHCIB TOSCHUX JHCTIB (IIONHUIG), MIACHICHHX peOpaMu a00 BiATHHAMH BHCOTOKO a,
(pucyHOK 8.4), 3HAUEHHs IPAHUYHOI YMOBHOI THYUYKOCTi A, , IO BU3HAYaeThes 3a opmynamu (8.27) i (8.28), ciin

MHOXHUTH Ha Koedirient 1,5, a 3a popmyroro (8.29) — Ha koedirienT 1,6.

9 PO3PAXYHOK ENIEMEHTIB CTANIEBUX KOHCTPYKLIA NPU 3rUHI

9.1 Knacudikauisi 3SrmHHUX enemMeHTiB

3anexHo Bi4 NpW3HAYeHHs, YMOB ekcrsyaTtauil i TeXHiKO-EKOHOMIYHOro OBGr'pYHTYBaHHS
pPO3paxyHOK 3rMHHUX enemeHTiB (6anok), cnig BUKOHyBaTM €3 ypaxyBaHHS YM 3 ypaxyBaHHSAM
PO3BUTKY OOMEXEHUX nnacTuyHMx paedopmadin 3rigHO 3 MOAINIOM MOMNepeyHux nepepisis
€rleMEeHTIB Ha Tpu Knacu BignosigHo Ao 5.3.6. [lonyckaeTbes, Wo Ganka mae Tow caMuid Knac,
KU Mae Ti po3paxyHKOBMIN nepepis.

Banku 1 knacy cnig 3acTocoByBaTu ANs BCiX BUAIB HABAHTaXeHb | pO3paxoByBaTh Y Mexax
npyXHNX aedopmaui; 6ankm 2 i 3 KnaciB pekoMeHOyeTbCA 3aCTOCOBYBATU MpM Aji CTaTUYHUX
HaBaHTaXXeHb i PO3paxoByBaTK 3 ypaxyBaHHAM PO3BUTKY ODOMEXEHUX NnacTUYHUX gedopmMalliin.

Bictanesi 6anku pekomMeHOyeTbCA BIQHOCUTN A0 2 Knacy i po3paxoByBaTu 3 ypaxyBaHHAM
PO3BUTKY OOMEXEHMX MnacTUyHMX dedbopMalii y CTiHUI Npu OOCArHEHHI B nosicax 6anku,
BMKOHaHWX 3 BinbLU MiLHOT cTani, po3paxyHKOBOro onopy Ryr.

9.2 Po3paxyHOK Ha MiLHiCTb 3rMHHUX efIeMEeHTIB CYLIiNbHOro nepepisy
9.2.1 Po3paxyHOK Ha MiLHICTb 6anok y po3paxyHKOBMX nepepisax 1 Knacy HeoOXigHO BUKOHYBaTH
3a hopmMynamu:

- Mpw Ail 3rmHanbHOro MOMeHTy M B OAHIN 3 TONOBHUX MOLLMH

M7,
Wn,min Ryyc

(®opmyny (9.1) 3miHeHo, 3miHa Ne 1)
- Mpv 4il nonepeyHoi cunu Q, Wo cnpsiMoBaHa naparnesibHO CepeaMHHIN MAOLLMHI CTiHKK

<% (9.1)

QSJ/n S l.
) (9.2)
It, R,
- Npw Jii 3rmHanbHUX MOMEHTIB My i My y ABOX FOMOBHMUX NAOLMHAX
M M
Iy s Iy <1, (9.3)

IRy 7: 1R, 7
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e X i y — BigcTaHi Big ronoBHMX ocen iHepLil 4O TOYKM nepepisy, sKka po3rnagacTbCs;

36

-y 3aranbHoOMy BUNaaKy

0,87y, 2 2 2
R—\/O-X -o,0,+0,+37,, <1, (9.4)
v
ne Oy Z—Xy — HOpMaribHi HanpyXeHHs Yy CepeauHHin MAOLWMHI CTiHKW, ChpsiIMOBaHi

Xn

napanernbHO NO3A0BXHiN oci 6anku;

Oy — Te came, CNpsAMOBaHi NepreHanKynapHO A0 MO3A0BXKHLOI OCi Banku, y ToMy uYuchi

Ojoc , sii 0BUNCTIIOOTLCS 33 OPMYOHO (9.7);

S
Ty = ?yt - _ OOTUYHI HaNPY>XeHHS Y TouLi CTiHKM Banku, ska po3rnagaeTbes.
X~W
HanpyxeHHs oy i gy, npunmarotsea y popmyni (9.4) 3i cBOiMKM 3HaKaMW. YCi CKNaaoBi
HanpyxXeHoro ctaHy (Ox, Oy i 7y) HEOOXiAHO BU3HaA4YaTW ONS OAHIEl PO3rnsAyBaHOI TOYKM
nonepeYHoro nepepiay CTiHKM Garnku.
Y pasi nocnabneHHs CTiHKM OoTBOpamMu Ans OonTiB niBy YactuHy cdopmynu (9.4), a

TaKoX 3HaAYEHHSA 7y Y popmyni (9.4) cnig MHOXNUTU Ha KOeIiLiEHT:

——, (9.5)

e So — KPOK OTBOpIB.

Y Gankax, WO po3paxoBylTbCs 3a popMyroto (9.3), 3HAYEHHSI Hanpy>XeHb y CTiHUi
Ganku noBuHHI B6yTK nepesipeHi 3a bopmynoto (9.4).

9.2.2 Po3paxyHOK Ha MILHICTb CTiHKM 6anku, He ykpinneHoi nonepeyHnmn pebpamu
XKOPCTKOCTI, B IKMX BMHMKaIOTb HOPMarbHi MICLEBI HANPY>XEHHSA Cioc Y MiCUAX NpUKNagaHHs
30CEPEPKEHOr0 HaBaHTaXKEHHs A0 MOosiCa, a TaKOX B OMOPHWUX nepepidax Ganku, cnig
BMKOHYBaTK 3a hOPMYOL0:

Oloc 7
—==<1 9.6
R,7, (9.6)
ae
o F
loc — 7 4 ? 9.7)
Iefltw

TYT F — 30cepeKeHe HaBaHTaXeHHS;
left — pO3paxyHKoBa AOBXMHA YMOBHOI MOLWAAKn, Yyepes sKy nepenaetbcs 30cepempreHe
HaBaHTaXEHHS, sika BU3HA4Ya€ETbCA 3a TakumMu oopMynamu:
- NpU nepefadi 30CEepePKEHOr0 HaBaHTAXEHHA Ha CTiHKy 6anku y By3nax MOBEpPXOBOro
3BapHOro 3’egHaHHs 6anok 3a pucyHkom 9.1, a, ©

lert = b + 2h, (9.8)
ae h — po3mip, Lo JOPIBHIOE CYyMi TOBLUMHW BEPXHBLOTrO nosica 6anku i kareta NosiCHOro LUBa,
akwo 6anka, ska po3rnsgaeTbCd, € 3BapHOK (pucyHOK 9.1, a), abo cymi TOBLUMHMK
BEPXHLOro nosica Ganku i pagiyca 3’€gHaHHs CTiHKM 3 nonuusaMmn 6anku, skwo Garnka, ska
pPO3rnNagaeTbes, € NPoOKaTHOW (pMCyHOK 9.1, 6);
- MPU PpYyCi Koneca KpaHa B3[OBX KPaHOBMX PENOK, WO NexaTb Ha BEepXHbOMY MOSACi
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nigkpaHoBoil 6anku 3a pucyHkom 9.1, B, 1

(9.9)

ae y — KoedilieHT, KU NPUNMAETLCA TakuM, WO AopiBHIOE: 3,25 — ANg 3BapHMX i NPOKaTHUX
6anok; 4,5 — ons 6anok 3 6oNToBUMM PPUKLIAHUMN NOSACHUMN 3’ €AHAHHAMMU;
l11 — cyma BnacHMX MOMEHTIB iHepLil nepepisiB BEpXHLOro nosica b6anku i KpaHoBOI perikun abo
MOMEHT iHepLii nepepisdy, WO CKMagaeTbCs 3 nepepidy BEPXHbOro nosica Ganku i nepepisy
penkn y BunagKky, KoM KpaHoBa penika NpUBapOETbCA 4O BEPXHBOro nosica Ganku 3BapHUMK
KyTOBMMM LUBaMU, LLO 3abe3nedytoTb CymicHY poboTy nosica i pevikn. [nst 6anok i3 6ontosmumm
PPUKLIMHUMN NOACHUMM 3 €QHAHHAMW 00 CKnagy MonepeyHoro nepepisy BepXHbOro nosica
HEeobXigHO BKIKOYATU MOSICHI NUCTU | KYTUKW, @ 3HAYeHHA lert i Ooc BU3HA4YaTU 6ing
pPO3paxyHKOBOI Mexi CTiHKM (y CTiHUi Ganku B Toyui, A€ CTiHKa He MigkpinneHa MosiCHUMM
KyTukamm 6ins KpaiB Nonuvub KyTUKiB).

Mpw gii y cTiHui 6anku MicLeBuUX HOPMarbHUX HanpyXeHb Oioc MILUHICTb CTIHKM NOBWMHHA
OyTK TakoX nepeipeHa 3a popMynoto (9.4) ansa po3paxyHKOBOI TOYKW CTiHKM, pO3TalLOBaHOI Y
Micui 3BapHOro 3’egHaHHA 3 nonuueto Oanku, npu upomy y dopmyny (9.4) 3amictb oy
HeOoOXiaHO NiACTaBNATU COiqc.

F F

-

F
.
TTT T T I TTT J : ' ———

- b 7L .
Ll I\H\l\e‘\f\l L\ Ll J;’ tw | ML tw
a 6
F F

TTTATTITI T INTTT uﬂéﬁ%ﬁéﬁ@t _'—'H‘_'-
< [ef 1 lw “'";\ lef 1 o Iw
L il"l_é_#_A__A_#dw _Ij-tl_
T

B r

a — 3BapHoI; 6 — npokaTHOI; B — 3BapHOi abo NpoKaTHOI Bifg Koneca kpaHa;
r — 3 60NToBUMM OPUKLINHUMM NOACHUMM 3'€QHAHHAMM Bifl KONleca KpaHa
PucyHok 9.1 — Cxema nepefaui 3ocepeaXeHoro HaBaHTa)XeHHs1 Ha CTiHKy 6anku

9.2.3 Po3paxyHOK Ha MilHIiCTb po3pisHMx 6Oanok 2 i 3 knaciB [BOTaBPOBOro i

Kopobyactoro nepepisdy (pUMCyHoK 9.2), BUKOHAHWX 3i CTani 3 XapakTepUCTUYHUM OMopoM Ry, <

440 H/MM? npy 3HAYEHHAX OOTUYHUX HaNpyxeHb 7y = |Qy| / Aw <0,9Rs (OKpiM ONOpHUX Nepepisis)
Cnig BUKOHYBaTW 3a hopmMynamu:
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- NPV 3rWHi Yy NNowwmHi HanbinbLloi xopcTkocTi (Ix > |y)

M,7
> <1. (9.10)

ﬂ xn,min yj/c
- MpU 3MMHI Yy [OBOX TOMOBHMX MSOWMHAX | 3HAYEHHSAX AOTUYHUX HanpyXeHb
7 = |Qx| /(2A¢) < 0,5Rs (OKpiM ONOpHUX Nepepisis)

Mx}/n M yyn

<1 (9.11)
ﬂ xnmm y}/C ﬂ mm yj/c
- npu 5 <0,5Rs npunmaeTses G = 1;
- an O,SRS < Ty _<0,9Rs
4
0,20 T
f =0~ —"r| |, (9.12)
o, +0,25( R,
e o =As/ Ay — BIOHOWEHHA NNOW NonepedHnx nepepisiB nosica i CTiHKM (Ans

HeCUMeTpPUYHOro nepepidy As — nnoLla nepepizy MeHLoro nosca 6anku; ans kopob4acToro
nepepisy Aw — CymapHa nrnotua nepepisy ABOX CTiHOK);
Cx, Cy — KoediuieHTn, 3HayYeHHa 4dKMX npuAMarTbes  3rigHo 3 gogatkom M
(Tabnuuga M.1).

(lMocunaHHs nyHkmy 9.2.3 3MiHeHo, 3miHa Ne 1)

Mpu pii y po3paxyHKOBOMY nepepisi Oanku 3ruHanbHOro MOMEHTY 3a BiACYTHOCTI
nonepeyvHoi cunu (y 3oHi unctoro 3ruHy) y cdopmynax (9.10) i (9.11) npunmatots 5 =1, a
3aMicTb KoedilieHTiB cx i ¢y BiANOBIAHO:

cxm=0,5(1,0+c¢y; ¢m=0,5(1,0+c). (9.13)

Po3paxyHok Ha MiuLHICTb B onopHoMy nepepisi 6anok (npy My =0 i My =0) cnig
BMKOHYBaTK 3a (hopmMyramu:

—ny” <1 +3 —Qxy" <1
ANRS]/C 2Af Rsyc

Y pasi nocnabneHHs CTiHKM oTBOpaMu ansa 0onTiB niBy YactuHy dopmyn (9.14) cnig

MHOXWUTW Ha KOEQILLIEHT ao, LLO BU3HaYaeTbCs 3a popmynoto (9.5).

Y 30Hax npyxHux pedopmadin nepesipky MiuHocTi 6anok 2 i 3 knaciB cnig
BMKOHYBaTK, K Ans 6anok 1 knacy.

(9.14)

y| 4 v 4
1 ]
M \Q,, My | @ || 0,54,
Se e
__/M \\*’ﬁ/f
[ 0,54 v
Aw | | | ]
| I
y A, y 4,
a o)

a — ABOTaBpOBUI nepepis; 6 — kopobyacTun nepepis

PucyHok 9.2 — CxemMu nepepisiB i Aitoudi BHYTPILLHI 3ycunns
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9.2.4 Po3paxyHOK Ha MiLHiCTb po3pi3HUX Ganok 3aMiHHOro Mo AOBXWHI nepepidy HeobXxiaHo
BUKOHYBATK, SK Ansi 6anok 1 um 2 knacy.

9.2.5 Po3paxyHOK Ha MiLHiCTb Hepo3pi3HMX Ganok NOCTIMHOMO 3a AOBXWHOK ABOTaBPOBOro
i kopob4yacToro nepepisie 3 ABOMA OCAMM CUMMETPIl, LIO 3rMHAOTLCA Y MMOLMHI HanbinbLOT
YKOPCTKOCTI, 3 CYMPKHUMW MPOroHaMu, LLO BiOPi3HATLCA 32 LOBXUHOK He Binblue Hix Ha 20 %,
npu BUKOHaHHi BuMor 9.4.6, 9.5.8, 9.5.9 i 9.5.14, ak npaBuno, cnig BMKOHYyBaTW 3a (HOpPMYroH
(9.10), sk Anga nepepisiB 2 knacy 3 ypaxyBaHHsM YacTKOBOro nepepo3noisnly OnopHUX i NPoriHHMX
MOMEHTIB.
Po3paxyHkoBe 3HaYeHHs 3rMHanbHOro MOMEHTY HeOBXiAHO BU3Ha4YaTH 3a hOpMyIoH0:

M =0,5 (Mmax + Met ), (9.15)

Ae Mmax — HaWBINbLIWA 3rMHaANbHUA MOMEHT Yy MPOrOHI UM Ha Onopi, WO BU3HAYaETbCHA 3
po3paxyHKy Hepo3pi3HOi Banku 3a ymoBM NpyxHoi poboTu cTani;
Met — YMOBHUWI 3rMHANbHUA MOMEHT, LLIO AOPIBHIOE:

a) y Hepo3pi3HMx Bankax i3 BiflbHO 06NEPTUMM KiHUAMM BiNblLIOMY i3 3HA4YEHb, OAEepPXXaHMX
3a hopmMynamu:

M, =max M, :
a
1+T
Mes = 0,5M2, (9.17)
Ae cumBorn max nepeq @irypHUMM OyKKamMu O3Hayae, WO Chig 3HanWTU MakcMMym BUpasy,
HaBELEHOro Y AyXKKax;

M1 — 3rMHanbHUMIA MOMEHT Yy KpaWHbOMY MPOrOHi, 00YMCNEeHMIn K AN BiNbHO obnepToi
OLHOMPOTiHHO| 6ankuy;

a — BiAgcTaHb Big nepepisy, y AKOMy Ai€ 3ruHanbH1Un MOMEHT M1, 4O KpanHbOI onopu;

| — noBXMHa KpaHBLOro NPOroHY;

Mz — MakcUManbHUI 3rMHanbHUA MOMEHT Y MPOMIKHOMY MPOrOHi, 0BYMCNeHnn gk ans
BiflbHO 0ONEPTOT OAHONPOriIHHOI BanKw;

6) B 0QHOMNPOriHHUX | HEPO3pi3HMX Oankax i3 3aliemneHmmm KiHuaMn Mes = 0,5Ms, oe Mz —
HaMBINbLUNIA 3 MOMEHTIB, 0O6YMCNEeHUX K Ans 6anok i3 wapHipammn Ha onopax;

B) y 6Ganui 3 ogHMM 3awlemMneHuM i ApyrMMm BifbHO 0ONEpPTMM KiHUEM 3HadeHHs Mes cnig
BM3Ha4aTu 3a cbopmynoto (9.16).

9.2.6 Po3paxyHOK Ha MiUHICTb HEpO3pi3HMX i 3allemMneHux 6anok, Lo 3a40BOSIbHAITb
Bumoru 9.2.5, y BMnagKy 3rvHy B ABOX FOMOBHUX MAOLUMHAX Crif BUKOHYBaTh 3a dhopmynoto (9.11)
3 ypaxyBaHHAM 4aCTKOBOro Mepepos3nofinly ONOPHWMX i MPOriHHUX MOMEHTIB Y ABOX FOfIOBHMX
nnoLwuHax BignosiaHo Ao Bumor 9.2.5.

9.2.7 Po3paxyHOK Ha MiUHICTb HEpO3pi3HMX i 3allemneHux 06anok, WO 33a40BOSMbHAKTb
Bumorn 9.2.5, 9.4.6, 9.5.8, 9.5.9 i 9.5.14, gonyckaeTbca BMKOHyBaTWU 3a c¢opmynot (9.10) sk
po3paxyHOK nepepisiB 3 knacy (3 ypaxyBaHHAM Mepepos3nofifly 3ruHanbHMX MOMEHTIB i
YTBOPEHHSAM MMAACTUMHUX LUAPHIPIB, @ TakoX BMMAMBY OOTUYMHUX HanpyxeHb 7 3rigHo 3 9.2.3) y
po3paxyHKOBUX Mepepisax, Ae Aie MakcumarnsHU 3rmHanbHUA MOMEHT.

9.2.8 Po3paxyHOK Ha MiLHiCTb BicTaneBux po3pisHnx 6anok ABOTaABPOBOro i kopobyacToro
nepepisis 3 4BOMa OCSIMW CUMETPIT NPX 3HAYEHHAX AOTUYHMX HaNpyXeHb
Ty <0,9Rs, 7% <0,5Rs (OKkpiM OnopHUX nepepisi) HEOOXiAHO BUKOHYBATU SIK pO3paxyHOK nepepisis
2 knacy 3a popmynamu:

- NPW 3rKHi B NAOLWMHI HAaNBINbLLIOT XXOPCTKOCTI (Ix > ly)

(9.16)

39



40

[BH B.2.6-198:2014

M, 7,
> <1 9.18
erﬁrlwxn I:eywj/c ( )
- npum 3rUHi Y ABOX royioBHMX niiowmnHax
M
Mo, <, (9.19)
er :Brlwxn Rywyc Ceryn Ryf 7/c

Y dhopmynax (9.18) i (9.19) no3Ha4eHo:
c - or +0,25-0,0833/r?
. a, +0,167 !

TYT o1 =As [Aw; I = Ryt | Ryw; 1 — KOediLieHT, SKnuii NPUAMAETLCS TakuM, WO JOPIBHIOE:

(9.20)

- npu 7y <0,5Rs npuimaeTtbes S = 1,0;
- npn 0,5Rs < 7 < 0,9Rs:

4
0,2 T
=1-——" | Y
P afr+0,25[stj '

(9.21)
Cyr — KOEWILIEHT, AKNA NPUUMAaETLCA TakuMm, Wo aopisHoe 1,15 — Ansg ABoTaBpOBOro nepepisy i
1,05/r — anga kopobyacToro nepepisy;
My, My — abCcomntoTHi 3Ha4YeHHS! 3rMHaNbHUX MOMEHTIB Y PO3paxyHKOBOMY Mepepisi.

Po3paxyHok BictaneBux 6anok 3a HassBHOCTI 30HM YMCTOrO 3rMHy i B ONOPHOMY nepepisi, a
TaKoX 3 ypaxyBaHHsIM ocnabrneHHs nepepisy crig BUKOHYBaTH 3rigHo 3 9.2.3.

Y 30Hax npyxHux gedopmMadin nepeBipky MiLHOCTI OictaneBux 0amnok 2 knacy cnig
BUKOHYBaTM AK Ans 6anok 1 knacy.

Mpn BU3HaAYeHHi MporuHy OicTaneBux ©Oanok MOMEHT iHepuii nonepeYHoro nepepisy
OpyTTO Bankm HeobXigHO MHOXNTK Ha koediuieHT 0,95.

9.3 Po3paxyHOK Ha MiLHiCTb 6anok cyuinbHOro nepepisy ansa KpaHOBUX KOnin
9.3.1 Po3paxyHOK Ha MiLHiCTb Banok kpaHOBUX KOMil, SIK MpaBuslo, CNif BUKOHYBaTW BiOMOBIAHO
00 9.2 Ha fito BepTUKaNbHUX | FOPU3OHTaNbHUX HaBaHTaXeHb, BU3Ha4YeHux 3rigHo 3 [16H B.1.2-
2.

[ns 6anok ABOTaBPOBOro nepepidy 6e3 rarnbMoBUX KOHCTPYKLNA 3ruHanbHUiA MOMeHT My y
rOPU30HTarbHIN MNAOLWMWHI MOBUHEH OYTU MOBHICTIO CMPUNHATMI MEpPepi3oM BEPXHbOro nosica
6ankn.

9.3.2 Po3paxyHOK Ha MiLHICTb CTiIHOK 6anok KpaHoBUX KOMin (3a BUHATKOM Ganok, Lo
PO3paxoBYHOTLCS Ha YTOMIEHICTb, AN KpaHiB rpyn pexumis pobotn 7K y uexax meTtanyprinHnx
BUPOOHUUTB i 8K 3rigHO 3 YMHHUMUK HOPMAaTUBHMMUK LOKYMeHTamu) HeobxigHO BMKOHyBaTW 3a
dopmynot (9.4). lMpn ubOMYy, Yy pPO3paxyHKOBOMY Mepepisi, po3TalloBaHOMY Ha onopax
Hepo3pi3Hux Ganok, y opmyni (9.4) samictb koediuieHTa 0,87 cnig npuimat koediuieHT 0,77.

(MocunaHHss nyHkmy 9.3.2 3miHeHo, 3miHa Ne 1)

9.3.3 MiuHIiCTb CTUCHYTOI 30HM CTIHOK GanoK KpaHOBMX KOJiN, WO PO3pPaxOBYHTbCS Ha
YTOMIIEHICTb, ON1S KpaHiB rpyn pexumis pobotn 7K (y uexax meTtanyprinHux BupodbHmuTs) i 8K
3ri4HO 3 YMHHUMW HOPMaTUBHUMU AOKYMEHTaMW, BUKOHAHMX 3i CTani 3 rpaHuLeld TeKy4YoCTi 40
440 H/mm? cnifg BUKoHyBaTK 3a hopmMyrnamu:



[BH B.2.6-198:2014

7nRﬂk \/(O'x +O_Ioc,x)2 _(O-x + Gloc,x)o-loc,y +O_I%c,y +3(TXY +T|OC:XV)2 Sl’ (9.22)
y
ﬁ(a +01,e ) <1
R X loc,x/ ==, (9.23)
y
ﬁ(a +0,)<1
R loc,y fy/ ==+, (9.24)
y
ﬁ(r F ey T 71 ) <1
R Xy loc,xy fxy/— (9.25)

S

ae Bk — koedilieHT, AKMn NpUAMaeTbea TakuM, LWo fopisHe 0,77 — Npu po3paxyHKy nepepisis,
po3TalloBaHMX Ha onopax HepospisHmx B6anok Ta 0,87 — npu po3paxyHKy po3pi3HMx Banok y
MPOrOHi;

71V 11Fi 2M.t
O, = | X y, O-Ioc,x 20,250'|0C,y, O-loc,y :i:fT , O-fy ZI—:W,
Xn . " .
Q (9.26)
TXy :t h\N s TIOC,Xy :0’30-|00,y7 Tf,Xy =07250—fy,
W

TYT My i Qy — BiANOBIOHO 3rMHarnbHWIA MOMEHT i nonepeyvHa cuna y nepepisi 6anku Big UMKNIYHOIo
PO3PaxyHKOBOro 3Ha4YeHHS1 HaBaHTaXXEHHS, L0 BU3HavaeTbes 3rigHo 3 [AbH B.1.2-2;

Y - BigctaHb 00 po3rnaayBaHOT TOUKM CTiHKM Banku, WO AOPIBHIOE NOMOBWHI i BUCOTH;

Vic — koedilieHT 36iNbLUeHHs 30CepemKeHOro BepTUKanbHOro HaBaHTaXXeHHs Big OOHOro Koreca
KpaHa, Wo npumimaeTtbea 3rigHo 3 [1BH B.1.2-2;

Fx — XxapakTepuCTU4HE 3Ha4YeHHS 30CEpPEdKEHOro BEPTMKAIbHOrO HaBaHTaXEHHS Big OAHOro
Korieca KpaHa;

lert — poO3paxyHkOBa [OOBXWHA YMOBHOI MNOWAAKW, 4Yepe3 SKy MnepedaeTbCa 30CepesKeHe
HaBaHTa)XXeHHS, WO BM3HAYaETbLCS 3rigHo 3 BuMoramu 9.2.2;

M — MiCUEBUI KPYTHUIA MOMEHT, LLIO BU3HA4Ya€eTbCA 3@ OPMYIIOH0:

n
M =7y Fxe+0,75Hh, (9.27)
[le € — YMOBHUI eKCLIEHTPUCUTET, Lo NpUNMaeTbes 15 MM;

n .
Hk_ XapaktepuctnyHe 3Ha4dyeHHA TOpPU3OHTalribHONro0 HaBaHTaXEeHHA (6I‘-IHa CVIJ'Ia), AKe

CrnpsiMOBaHe BMnonepek 4o HanpsiMKy KpaHoBOI Konii, 06yMOBneHe nepekocamm MOCTOBMX KPaHIB i
HenaparnesnbHICTIO KpaHOBMUX KOMIK, WO npunMaeTbes BignosigHo ao ObH B.1.2-2;
h; — BUCOTa KpaHOBOI penku;

3
sz = It + If = It +0,33Zb|ti — CymMa MOMEHTIB iHepLji NPy KpyYeHHi BiAMOBIAHO penku It
i

i nosica If,

ae bi i ti — BiANOBIAHO WMPUHA | TOBLUMHA NNCTOBUX €NEMEHTIB, L0 YTBOPIOIOTb BEPXHIN MOSC, Y
TOMY YUCAi NONULb | MOSICHUX KYTUKIB.
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Yci cknagoBi HanpyXeHoro ctaHy y dopmynax (9.22) — (9.26) cnig npuinmaTi 3i 3Hakom “nntoc’.
OkpiM LbOro, Npy 0BYNCIEHHI 3HaYeHb Hanpy>XeHb ox i 7y He0BXigHO BpaxoByBaT BUMOrn 9.2.2.

42

(MyHkm 9.3.3 3miHeHo, 3miHa Ne 1)

9.3.4 Po3paxyHOK Ha MiLHICTb nigBiCHMX Banok KpaHOBUX KOMi (MOHOPEWOK) chif, BUKOHYBaTK 3
ypaxyBaHHAM MicLIeBMX HOpMarnbHMX Hamnpy>KeHb Big TUCKY Koreca KpaHa, siki ClpsiMOBaHi B340BX
Ta Bronepek o oci 6anku Ta He AiloTb 0gHOYaCHO.

9.3.5 Po3paxyHOK Ha MiUHiCTb GicTaneBux Ganok KpaHOBWUX KOS ABOTABPOBOro nepepisy 3
ABOMa ocaAMU cumeTpii 6e3 ranbMoBMX KOHCTPYKLIA ANs KpaHiB rpyn pexumis pobotn 1K — 5K
3riAHO 3 YVMHHUMWU HOPMATUBHUMW JOKYMeHTaMmu Npu r = Ry / Ryw < 1,5 gonyckaeTbCst BUKOHYBaTH
3a dhopmynoto (9.19), y akin cnig npuimatu:

(MyHKkm 9.3.5 3miHeHO Ha 3miHa Ne 1)
My — 3rMHanbHWIA MOMEHT Y rOPU3OHTAarbLHIN NIOLWKMHI, WO MOBHICTIO NepefaeTbCs Ha BEPXHIN
nosic 6anku;
Wyn = Wynt — MOMEHT ONOpY Nepepisy BEpXHbOro nosica 6anku BigHOCHO OCi y —V;
Cyr — KOEMILIEHT, KN NPUAMAETLCS TakuMm, Wwo AopisHioe 1,15.
Po3paxyHOK Ha MiUHICTb CTiHOK GicTaneBux 6anok KpaHOBMX KOMiM cnif BUKOHYBaTW BiAMNOBIAHO
Jo sumor 9.3.2.

9.4 Po3paxyHOK Ha 3aranbHY CTINKICTb 3rMHHMUX efleMeHTIB CyUinbHOro nepepisy

9.4.1 Po3paxyHOK Ha 3aranbHy CTiliKiCTb ABOTaBpoBuMx 6anok 1 knacy, a Takox Gictanesnx
6anok 2 knacy npu BMKOHaHHi Bumor 9.2.1 i 9.2.8 HeoOxigHO BMKOHYBaTK 3a chopMynamu:

- PV 3rMHI Yy MAOLWMHI CTiHKK, WO 36iraeTbecs 3 NSOWMUHOK CUMETPIT nepepisy

M <1. (9.28)
(Dchx Ryyc ’ .
Npw 3rnHi y ABOX rOMOBHUX NIIOLLMHAX
M
L S (9.29)

(Dchnyyc _WyRy}/c o

e g — KoeilieHT CTINKOCTI Npu 3ruHi, WO BU3HA4YaeTbCA 3a goaaTtkom H;

Wex — MOMEHT OMopy nepepisy BiAHOCHO OCi X — X (PUCYHOK 9.2), 064YMcrneHnn anst CTUCHYTOro
nosica enemMeHTa;

W,y — MOMEHT onopy nepepi3dy BiOHOCHO OCi Y — Y (pUCYHOK 9.2), Wo 36iraeTbCsa 3 NMOLUHOK
3rUHY.

Onga Gictanesux 6anok y opmynax (9.28) i (9.29), a TakoxX Npn BU3HAYEHI @p Crid 3aMiHUTK
RyHa Ryr.

9.4.2 lNpn BM3HAYEHHI 3HAYEHHS ¢ 3@ PO3PaxyHKOBY AOBXWMHY Ganku le cnig npuimatm
BiACTaHb MDK TOYKaMM 3akpinfneHHs CTUCHYTOro Mnosica Bi4 TOPU3OHTaNbHUX MepeMilleHb,
CrpAMOBaHUX NepneHAMKYNApHO A0 MMAOWUHA 3rMHy (By3namu MO3AOBXKHIX YW nonepeyvyHux
B'A3€W, By3namu KpinneHHs >XOPCTKOro HacTuiy), a 3a BIiACYTHOCTI TakuMX 3akpinneHb —
reomeTpudHy OOBXUHY eniemeHTa (lef = I, ae | — nporiH 6anku). 3a po3paxyHKoBY AOBXMHY KOHCO
cnig npunmaTtn: reomeTpuyHy OoBxuHy enemeHTta (le=1, ge | — OoBXMHa KoOHconi) — 3a
BiJICYTHOCTi 3aKpinneHHss CTUCHYTOro rnosica KOHCOMi Ha 1l BiNbHOMY KiHUi Bifi rOpPM3OHTanbHUX
nepeMillieHb i3 MMAOWMHM 3rnHY; Ta BiACTaHb MK TOUKaMu 3akpinfneHHs CTUCHYTOro nosica — npu
PO3KpPINNeHHi CTUCHYTOro Nosica KOHCOMi Ha BiSTbHOMY KiHLi Ta B340BX AOBXWHM.
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9.4.3 Po3paxyHOK Ha 3aranbHy CTiVKiCTb 6anok KpaHoBMX KOMil ABOTaBPOBOro nepepisy cnig
BUKOHYBaTM 3a dopmynoto (9.29), y skih HeobxigHO npummatn: My — 3ruHanbHUA MOMEHT 'y
rOpPM30OHTanbHIA MMAOLLMHI, LLO MOBHICTIO NepefaeTbca Ha BepxHin nosc 6anku; Wy = Wys — MOMEHT
onopy nepepisy BEPXHbOro nosica BigHOCHO OCi y — .

9.4.4 3aranbHy CTinkicTb 6anok 1 knacy, a Takox bictaneBmx 6anok 2 knacy cnig BBaxatu
3abe3ne4veHoto:

a) Npuv nepefadi HaBaHTaXXeHHs Ha Banky Yepes CyUiNbHUIN XXOPCTKMUIA HAacTun (3aniso0eToHHI
NANTU 3 BAXKKOr0, NIENKOro Ta Hi3gptoBaToro 6eToHy, NAOCKMIA i NpodiNbOBaHNIA MeTaNeBUn HacTun,
XBUMACTY CTanb TOLO), WO HenepepBHO 0BNMPaETbCA Ha CTUCHYTUIM Nosc Ganku Ta HagiHO 3 HUM
3B’AA3aHMIN i3 3aCTOCYBaHHAM 3BaploBaHHSA, OONTIB, CaMOHApPI3HMX MBUHTIB TOLLO; NPWU LbOMY CUMX
TepTHa BpaxoByBaTU He cnig;
lef

bf

0) NpM 3HAYEHHSIX YMOBHOI THYYKOCTi CTUCHYTOro nodca 6anku Ay = , Wo He

nepesnLlyOTb 3Ha4Y€Hb FpaHI/ILIHO'I' yMOBHO.I' FHy‘-IKOCTi CTUCHYTOIO nosdca )lub , SIKi BU3Ha4aloTbCs 3a

dopmyrnamm Tabnuui 9.1 ansa 6anok CUMETPUYHOIO i aCMMETPUYHOrO ABOTABPOBOIrO Nepepisis; Npu
LUbOMYy, 0Ganku acumeTpuyHoro nepepidy 3 Oinbll PO3BMHYTMM CTUCHYTUM MOSICOM MOBWHHI
nepesipATUCh 3a dopmyrnoto (9.28) i maT BIOHOLLEHHS LUMPUHU PO3TArHYTOro nosica A0 LUMPUHM
CTUCHYTOrO nosica He MeHLle Hixx 0,75.

Ona crtucHytoro nosica Ganku, obpamneHoro pebpamu, 3HAYEHHS [PaHUYHOI YMOBHOI

FHy‘-IKOCTi CTUCHYTOro nosca ﬂ’ub , 0depxaHe 3a Tabnuueto 9.1 sk ana 6anku 3i CTUCHYTUM MOACOM

6e3 pebep, gonyckaeTbCsa 36INbLUNTU LINAXOM MHOXEHHS Ha KoedilieHT U =iy /iy > 1,0, Ae iy i iy —
pagiycu iHepuii BIAHOCHO OCi Y — Y, MM, 0B4YMCNEHi Ons po3paxyHKOBUX NepepisiB, siki CKknagaTbes
3 NornepeYHnX nepepisis BiANOBIAHO CTUCHYTUX NosiciB i3 pebpamn Ax Ta 6e3 HuMx A;, a Takox 3
NpUNernuMx 4o HUX QINAHOK CTIHOK 3aranbHOoo nnoLleto BignosigHo Ar = Ar + 0,25 Awi A = Ar + 0,25
Aw.

(Popmyny nyHkmy 9.4.4 3miHeHo, 3miHa Ne 1)

Ta6nuusa 9.1 — YMOBHa rpaHnyHa rHy4YKiCTb CTUCHYTOrO rnosica

YMoBHaA I'paHU4YHa l"HyLIKiCTB CTUCHYTOT'O ITOsICa

Micue npukiazaHHsg HaBaHTAKEHHS . . 7
IPOKATHOI 41 3BapHOI Oanku A

_ b b, b
J10 BEpXHBOTO I0sICa Ay =0,35+0, ooszt—’ +(0,76-0,02 t—f) E: (9.30)
f f
- b, b, b,
J1o HUXKHBOTO TTosIca Ap =0,57+0, 0032t_ +(0,92-0,02 t_) h— (9.31)
f f 0
He3zanexxHo Bi piBHS MPUKIaIEHHS - b,

b, b
A, =0,41+0, 0032t—+(o, 73-0, 016t—f Ei (9.32)

HaBaHTAXXECHHS NPU PO3PAXYHKY JTUISTHKH f f

OaJIKi MIXK B’SI3IMH UM TIPU YUCTOMY 3THHI

Mpumirtka 1. by i t; — BiANOBIAHO MIMPHHA i TOBIIMHA CTUCHYTOTO TIOSICA;
ho— Bimcrans Mixk ocsiMu (IIEHTPAMK Mac) MOSICHAX JIKCTIB.

Hpumirka 2. 3HaueHHA /Tub ciig Bu3HayaTH mpu 1<h /b, <6 ta 15<b, /t, <35; musa Gamok 3 BigHOmEHHIM b, /t, <15 y
(dopmynax miei Tabnumi nmpuitmaerscs b, /t, =15.

Hpumirka 3. 15 6anok 3 601TOBUMHU (QPUKIIITHIMHI TOSCHAMH 3’ €THAHHAMHU 3HAYCHHS Zun CITiJT MHOXKUTH Ha 1,2.

IMpumirka 4. 3HaueHHs ﬂ;b JIOIYCKA€ThCs 301IBIITMNTH MHOXKEHHSIM Ha KOe(illieHT [Ryf lo,ne o=MIW_,).
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9.4.5 TpuKpinneHHs [0 CTUCHYTOro nmnosica ©Oankm >OPCTKOrO HacTumy, ereMeHTIB
MO3AOBXHIX YW MOMEPEeYHNX B’sI3el, siki NMOBMHHI 3abesnevyBaTu 3aranbHy CTiMKICTb 3rMHHOMO
ernemMeHTa, HeobXiOHO po3paxoByBaTWM Ha Ait0 (PaKTUYHOI YM YMOBHOI MOMEPEYHOI CUMK; Nnpu
LUbOMY YMOBHY MOMNEpeYHy Cuny crig Bu3HavaTu:

- NPWU PO3KPINMEHHI CTUCHYTOro nosica 6anku B okpemux By3nax — 3a cdopmynoto (8.14), y skin

KoediuieHT

¢ HeobXigHO BM3HA4aTW 3a KPUBOK CTIMKOCTI b npu rHydkocTi A =lef/ iy (Oe iy — pagiyc iHepuii
BiHOCHO OCi Yy —Yy MNOMEpPeYHOro nepepisy CTUCHYTOro Mnodca pas3oM i3 MpUMermnow LiNgHKOH
CTiHKW 3aranbHoto nnoteto A = A+ 0,25 Aw, a N oBuncnioBatu 3a opmyrnoto:
N = As Ryt + 0,25 Aw Ryw , (9.33)
ae Ryt i Ryw — po3paxyHKoBi onopu cTari CTUCHYTOro nosica i CTiHKK BiQMNOBIAHO;
- NpWY HeNepepBHOMY PO3KPINEHHi CTUCHYTOro nosica 6ankun — 3a opmMynoto:

Qe

BE

e Qic — YMOBHa norepeyHa cuna, Lo npunagae Ha OAMHULIO OOBXWHM CTUCHYTOrO rnosica
oankn, H/mwm;

Qric — YMOBHa nonepeyHa cuna, ska obumcnoeTbcs 3a oopmynoto (8.14), y Akin npunmaroTb
@ =1, a N — obuucntotoTtb 3a popmynoto (9.33);

Afic = (9.34)

| — noexuHa CTUCHYTOro nosicy 6arnku.
9.4.6 BaranbHy CTikicTb 6anok i3 nepepizamun 2 i 3 knacis cnig BBaxaTtu 3abe3sneyeHo npu
BMKOHaHHI Bumor 9.4.4,a) a6o 9.4.4,6). B ocCcTaHHbOMY BMNagKy 3HAYEHHA TPaHUYHOI YMOBHOI

FHYYKOCTi CTUCHYTOro nosica lub , LLIO BM3Ha4aeTbCA 3a hopMynamm Tabnuui 9.1, HEOBXIGHO MHOXUTH
Ha KoediLieHT:

5=1-0,6(c, -1)/(c, 1), (9.35)

e Cix — KoedilieHT, akun 3MiHeTbCs B Mexax 1,0 < cix < Cx Ta B nepesipKax BpaxoOBYETbCA 3a
JBOMa 3HAYEHHAMM, SKi BU3HAYaeTbCs 3a hopmynamu:

M

Cy =——— abo ci=fcx . (9.36)
Wxn Ryyc

ae My — 3rmHanbHUn MOMEHT Y pO3paxyHKOBOMY nepepisi;

S — KoeiLjieHT, Wo BU3HavyaeTbes 3a popmynoto (9.12);

Cx — koediljieHT, WO npunmaeTbes BignosigHo Ao Tabnuui M.1.

Mpn uboMy JonyckaeTbCs NPUAMAaTU 3HAYEHHS TPaHUYHOI YMOBHOI FHYYKOCTI CTUCHYTOro
nosica 6anku:

OAy, — y PpO3paxyHKOBMX nepepisax 6anku, siki nepesipstoTbCS 3 BpaxXyBaHHSM PO3BUTKY

obmexxeHux nnacTnyHux gedopmaldin;

ﬂub — Yy po3paxyHKOBMX nNepepidax Ganku, e BUHUKATb HOpMasbHi HampyXeHHs, Wo He

nepeBuLLYIOTb rpaHuLi NnpyxHocTi, a came o= M / Wymin < Ry 7.

BpaxyBaHHS pO3BUTKY OOMEXEHWX MnacTudHMX Aedopmadin npyM po3paxyHky OGanok i3
CTMCHYTMM MOSICOM, Mepepi3 SKOro € MeHLWNM 3a nepepi3 po3TArHyToro nosica, AONYCKAETbCA nuLle
npw BUKOHaHHI Bumor 9.4.4, a).
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9.5 MepeBipka MicueBOI CTIMKOCTi CTIHOK i MOACHMUX JUCTIB 3rMHHUX efieMeHTIB
cyuinbHoro nepepisy
9.5.1 MicueBy cTiliKiCTb CTIHOK 6anok 1 knacy cnifg BBaxaTu 3abe3neyeHoro, AKLWO BUKOHAHI

h; |R

Bumorn 9.5.1, 953 — 9,55, 9.4.1 — 9.4.5 i yMOBHa THYYKICTb CTiHKU ﬂ\ﬂ,:ti Ey He
W
nepeBULLyE 3HaYEHb:

3,5 — 3a BiACYTHOCTi MiCLIeBOro HanpyxeHHs y 6ankax 3 4BOCTOPOHHIMM NOSICHUMM LLIBaMU;

3,2 — Te came, y 6ankax 3 OAHOCTOPOHHIMU MOACHUMU LLIBAMU;

2,5 — 32 HasIBHOCTi MiCLIEBOrO Hanpy>eHHs y 6ankax 3 ABOCTOPOHHIMW MOSACHUMMW LLUBAMMW.

Mpn uboMy HeoOXigHO BRNalUTOBYBaTWU OCHOBHI MonepeuyHi pebpa >XOPCTKOCTI Ta OMOpHi
pebpa BignosigHo Ao 9.5.9, 9.5.11i9.5.13.

9.5.2 TlepeBipKy MiCLEBOi CTIMKOCTI CTiHOK ©amok 1 krnacy cnig BWKOHyBaTWM Ans
po3paxyHKOBUX NepepisiB, Ae AiloTb Hambinblli CTUCKamnbHi HanpyXeHHs O, cepefHi OOTWUYHI
HanpyXeHHs T Ta MicueBi HOpPMarsibHi HarnpyXeHHs Ojoc, OOYMOBIEHI 30CEpPemMKEHUM
HaBaHTaXXeHHSAM, NpuKnageHnm o nosica 6anku. MNMpu LbOMy, HOpMarnbHi CTUCKANbHI HANPY>XeHHS
0 HeobXxigHO BU3HayaTu y HebesnevyHMx TOouKax mnepepisy CTiHKW i npuamatM B pO3paxyHoK 3i
3HAKOM «MJIHOC».

CknapfoBi HaNpyXXeHoro CTaHy oi 7 cnig obuucnioBatn 3a opmynamu:

M

o= T Yy, (9.37)
Q

r= —hwt , (9.38)

ae M i Q — cepefHi 3Ha4YeHHSA BiANOBIOHO 3rMHANbHOrO MOMEHTY i MONEPEYHOI CUMK, Lo AiloTb Y
Mexax Bigciky. Akwo:

— [OBXWHAa BiACIKY @ NepeBULLYyE NOro po3paxyHKOBY BUCOTY her, TOAI 3HAYEHHS BHYTPILLIHIX
3ycune M i Q HeoOXxigHO obumcnioBath AK cepefHi Ans Oinbll HaMPYXeHOoi AiNSHKW BIACIKY 3
AO0BXWHOLO, LLO AOPIBHIOE hef;

— Yy Mexax BiACiKy 3rMHanbHU MOMeHT abo nonepedHa cuna 3MmiHIKTb CBiM 3HaK, TO iX
cepefHi 3Ha4eHHsa cnig ob4uncnioBaTK OIS Takoi OiNsHKM BiACiKy, Ae AiloTb BiAnoBigHI BHYTPILLHI
3yCUnnsi OAHOrO 3Haka,

a — BiiCTaHb MiXK oCcsiIMM nonepeYvHmx pebep KOPCTKOCTI;

hef — pO3paxyHKoBa BMCOTA CTiHKM, LLO NPUAMAaETbLCS BignoBigHo Ao sumor 8.3.1.

MicueBi HopmarnbHi  HanpyXeHHs Oioc (Olocy), WO BUHMKaKOTL Yy CTiHUi 6Ganku Big
30CEepPEeIKEHOr0 HaBaHTaXEHHS!, NPUKIAAEHOro A0 noscy 6anky, cnig BM3HauYuTy BiANOBIAHO OO
9.2.2i9.3.3.

Ona Tux BIACIKIB CTiHKM Ganku, B SAKMX 30CEpedKeHe HaBaHTaXEHHSI NpuUKnageHe Oo
PO3TArHYTOro Nosica, OAHOYACHO Chif BpaxoByBaTU NULLIE KOMMOHEHTM O i T abo Oioc i T.

9.5.3 MicueBy CTilKicTb CTIHOK Ganok 1 knacy CMMETPUYHOro Mepepisy, YKPINAeHux nuwe
OCHOBHVMMM MNonepevyHMMu pebpamm KOPCTKOCTi, MPUM 3HAYEHHAX YMOBHOI THYYKOCTI CTiHKM

Ay < 61/Ry | o cnig BBaxaTV 3a6e3neyeHoto, SKLLO BUKOHAHa YMOBa:

2 2

(e) (e T
Yo | L O | | | <1

(9.39)
YC Cycr Cyloc.cr Tcr
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(®Popmyny (9.39) nyHkmy 9.5.3 3miHeHo, 3miHa Ne 1)

e o, Oloc, T— CKNAQO0BI HANPYXXEHOro CTaHy, siki BU3Ha4atoTbCs BignosigHo 4o 9.5.2;
Ocr — KPUTUYHE HOpPMaribHE Hamnpy)XeHHS, WO 004MCoeTbes 3a hopMYyoH):

o, =2 (9.40)
cr 72 I *
/’LW
0e Cer — KoedilieHT, LWo B13HavaeTbes 3rigHo 3 9.5.4 — 9.5.6;
Oloc,cr — KPUTUYHE MiCLleBE HOpPMAaIibHE HAMpPYXXEHHS, WO 064YMCMOETLCA 3a (DOPMYIIOH:
— GG, Ry
O-Ioc,cr - =2 ) (9-41)
w
e c1i C2 — KoedilieHTH, WO BU3HavatoTbCs 3rigHo 3 9.5.5;
— KPUTUYHE JOTUYHE HaMNPYXXEHHS, WO 064YNCNIOETLCS 3a POPMYIIOHD;
0,76 | R
— ! S
To =103 1+~ =, (9.42)
,LIW d

e Uw — BigHOWEHHS BinbLUOT CTOPOHM Bi,u,ciKy CTiHKM 10 MEHLLO¥;

2, — YMOBHa FHy‘-IKICTb CTiHKM ﬂ' = 1,

TyT dg — MeHLLa cTopoHa Biaciky cTiHku (hes abo a).
9.5.4 [Ins cTiHOK 6anok, MicueBa CTIlKICTb AKMX MepeBIpsiETbCA BiAMOBIAHO OO BMMOT
9.5.3 3a BiACYTHOCTI MiCLEBMX HOpMarbHUX HanpyxeHb (Oj.. =0) koediLieHT cor Yy dopmyni
(9.40) cnig BmM3HavaTu 3a Tabnuueto 9.2 3anexHo Bi4 BWAY MNOACHMX 3'€AHaHb | 3HAYEHHSA
KoedillieHTa &, Lo 0B4YNCIOETLCA 3a (HOPMYIIOH:
3
5= i [t
_:Brz_h i (9.43)
ef W

ae [ — koedilieHT, 3HaYeHHs1 IKoro NpuMMaeTbes 3a Tabnuueto 9.3;
bt , tr — WMpWHa | TOBLWMHA CTUCHYTOrO nosica 6anku.

Tabnuua 9.2 — 3HadeHHs KoeilieHTY Cer 3@ BiACYTHOCTI MiCLLEBUX HOPMATbHUX HaMNPY>XeHb

MosicHi 3Ha4YeHHs C¢r NPY S, WO OOPIBHIOE

3’eHaHHA

6anku <0,8 1,0 2,0 4.0 6,0 10,0 >30,0
3BapHi 30,0 31,5 33,3 34,6 34,8 35,1 35,5
EOJ'ITOI.Bl . 351

D pUKLinHI

Tabnuusa 9.3 — 3HadeHHs kKoeilieHTy S

bankn YMoBuM pobOTK CTUCHYTOro nosica L
KpaHoBux konin KpaHoBi penkn He npuBapeHi 2,0
KpaHoBi penkn nprBapeHi 0
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Banku YMoBM poBOTH CTUCHYTOro nosica L2
[HLLi [Mpu HenepepBHOMY OBGNUPAHHI NAUT HacTUNY 00
B iHWK1X BMNagkax 0,8

Mpumitka. [nga BiacikiB 6anok KpaHOBUX KOMiN, Oe 30cepedkeHe HaBaHTaXXeHHS NpuknageHe Oo
PO3TArHYTOro nosica, kKoeiuieHT F2 HeobxigHO NpunMaTKn Takuwm, Wo aopisHioe 0,8.

9.5.5 [1ns cTiHok 6anok, MicueBa CTilKiCTb SKMX NepeBipAeTbLCS BignoBigHO 4o Bumor 9.5.3
3a HasiBHOCTi MiCLEBUX HOpManbHUX HanpyxeHb (O, #0) (pucyHok 9.3) nepesipky CTiHkW 3a
dopmynoto (9.39) cnig BUKOHYBaTK 3aneXHO Bif BiOHOLLIEHHSA po3MipiB BiACIKY a / hes :

a) npu BigHoWeHHI a / her < 0,8 3HAaYEHHA KPUTUYHUX HOPMAarbHUX HaMNpPy>XeHb oy Crig BU3HAYaTu
3a popmynoto (9.40) 3 ypaxyBaHHAM BUMOT 9.5.4.,

F
(22 Te

g

I 7

o,0,.17T .
loc ! T

[T

Te T¢

[T
o
(o) & 2 l——
- !

a
a — Npuv NpUKNageHHi 30CepeaXeHoro HaBaHTaKEHHs O CTUCHYTOrO Nosca;
6 — Te XX came, OO PO3TArHYTOro
PucyHok 9.3 — Cxema ainsiHkm 6anku, ykpinneHoi nonepeyHnmmn pedpamm KopCTKOCTI

AKLIO 30CcepemKeHe HaBaHTaXKEHHS MpUKMageHe A0 pPOo3TArHyToro nosica 6anku, Todi npu

nepeBipLi MiCLEBOT CTIMKOCTI CTIHKM NPy OQHOYACHIN Aii MiCLEeBMX HOPMaIbHUX Oloc Ta OOTUYHUX T
HanpyXeHb (pucyHok 9.3, 6) Npu BU3HAYEHHI KoedilieHTa & 3a dopmynoto (9.43) 3HayeHHs by i tf
cnig NpUAMaTy SK LUMPUHY | TOBLLMHY PO3TATHYTOro nosicy 6anku;

6) npwu BigHoLWeHHI a / hes > 0,8 nepeBipKy MiCLEBOI CTIMKOCTI CTiHKM 3a dhopmynoto (9.39)

Cnia BMKOHYyBaTW OBiui:

- NPV 3HAYeEHHI oy, obuncneHomy 3a copmynow (9.40) 3 ypaxyBaHHAM Bumor 9.5.4 i npu

TaKOMY 3HAY€EHHI Oloc,cr, ANt 06UMCNIEHHSA sIKOro 3a dpopmyrnoto (9.41) npy BU3HaYEHHI KoedilieHTIB

C1 i C2 3aMicTb po3Mipy a HeobXigHO MpURHATK po3mip ai=0,5a npn 0,8 <a/he<1,33 Ta
a1 = 0,67 het npy a / hes > 1,33;

- NPU 3HAYEHHSAX Ocr | Oloc,er, OOYUCNEHNX 3aNEXHO BiO (PAaKTUYHOrO BiAHOLWIEHHS a/ he

(skwo a/he >2,0, y po3paxyHky cnig npuimaTtn a/he = 2,0); npy UbOMYy KOEQIUIEHT Cer Y
dopmyni (9.40) cnig BM3HaunTH 3a Tabnuueto 9.4.

3Ha4YeHHS KPUTMYHMX MICLIEBMX HOPMamnbHUX HaMPYXeHb Olocer CMiA BU3HaAYaTK 3a (GOPMYoH
(9.41), pe:

C1 — KoedilieHT, Wwo npuimMaeTbes 3a Tabnuueto 9.5 3anexHO Big BigHOWeEHb a/ het
(a1 / het ) i 3Ha4eHHs O =1, 04Ief /hef (TyT BenuumHy ler cnig BU3HavaTu BignosigHo o 9.2.2);

C2 — KoedilieHT, Wo npuimMaeTbcs 3a Tabnuueto 9.6 3anexHo Big BigHOWeEHb a/ het

(@1/hef) i 3HadyeHHs o, wWo obumcnoeTecs 3a dopmynot (9.43); ona 6anok 3 GoONTOBMMM
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OPUKLIKHUMM NOSICHMMM 3'€QHAHHAMM cnig npuimaty ¢ = 10.
3HaYeHHA KPUTUYHMX AOTUYHUX HanpyXeHb zr B YCiIX Bunagkax cnig obuucnioBaTty 3a
PaKTUYHUMU reOMETPUYHUMM PO3MipamMU BiACIKY.

Tabnuusa 9.4 — 3HadyeHHs koedilieHTa Cer 3@ HAABHOCTI MiCLLEBUX HOPMarbHUX Hanpy>eHb

3HadeHHs koedilieHTa Ccr Npy a / her @0 a / (2h. ), W0 AopiBHIOE

<0,8

0,9

1,0

1,2

14

1,6

1,8

220

3a Tabnuueto 9.2

37,2

39,2

45,2

52,8

62,0

72,6

84,7

Ta6bnuusa 9.5 — 3HadeHHs KoedilieHTa ¢

3nauyeHHs KoedirienTa C1 npu BigHomeHH] a / Nef (a1 / het ), 10 nopiBHIOE

P 0,50 | 0,60 | 0,67 | 0,80 1,0 1,2 1,4 1,6 1,8 >2,0
0,10 56,7 | 46,6 | 418 | 349 | 285 | 245 | 21,7 | 195 17,7 | 16,2
0,15 389 | 31,3 | 279 | 230 18,6 | 16,2 146 | 13,6 12,7 | 12,0
0,20 339 | 26,7 | 235 | 1972 154 | 133 | 12,1 | 11,3 10,7 | 10,2
0,25 30,6 | 249 | 20,3 | 16,2 129 | 11,1 | 10,0 9,4 9,0 8,7
0,30 28,9 | 21,6 | 185 | 145 11,3 9,6 8,7 8,1 7,8 7,6
0,35 280 | 20,6 | 18,1 | 134 | 10,2 8,6 7,7 7,2 6,9 6,7
0,40 274 | 20,0 | 16,8 | 12,7 9,5 7,9 7,0 6,6 6,3 6,1

Tabnuua 9.6 — 3Ha4yeHHs KoedilieHTa C2

3unayeHHs Koedirienta C2 pu BigHomeHH a / Nef (a1 / het ), 10 qopiBHIOE
0,50 0,60 0,67 0,80 1,00 1,20 1,40 > 1,60
<1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56
2 1,64 1,64 1,64 1,67 1,76 1,82 1,84 1,85
4 1,66 1,67 1,69 1,75 1,88 2,01 2,09 2,12
6 1,67 1,68 1,70 1,77 1,92 2,08 2,19 2,26
10 1,68 1,69 1,71 1,78 1,96 2,14 2,28 2,38
> 30 1,68 1,70 1,72 1,80 1,99 2,20 2,38 2,52

9.5.6 MicueBy CTilkicTb CTiHOK Ganok 1 knacy acMMeTpU4HOro ABOTaBPOBOro nepepisy (3
Binbll PO3BUHYTUM CTUCHYTUM MOSICOM), YKPINMeHuX TiflbKM OCHOBHMMW nonepeyHummn pebpamm
XKOPCTKOCTIi, Cnig BBaXaTu 3abe3neyeHol, AKwo ymoBa ¢opmynu (9.39) Oyae BuUKOHaHa 3
ypaxyBaHHAM TakuX 3MiH:
- NpW BU3HAYEHHI 3HAYEHb KPUTUYHUX MICLIEBUX HaNpPYXeHb o Y popmyni (9.43) 3amicTb
3HayeHHs her Ccnig NpMUMaT NOABOEHY BUCOTY CTUCHYTOT 30HW CTiHKM 2hg;
MiCLEBMX HOpPMarnbHUX Hanpy>XeHb

- npu BiOHOLWIEHHI

al(2h)>0,8 i

HasABHOCTI

(Oloec # 0) HeobxinHo BUKOHYBaTU ABi NepeBipku, BkasaHi y 9.5.5, npuitmatoun her = 2h npu

BU3HAYEHHI C¢r 3a Tabnumueto 9.4 i oxr 3a popmyrnoto (9.40).
3HAYEHHS1 KPUTUYHUX [OOTUYHUX HaMpyXeHb 7 | KPUTUYHMX MICLEBUX HOpPMarbHUX

HaMNpPY>XeHb Oloc,cr Ci BU3Ha4YaTH 3a haKTUHHUMM rEOMETPUYHNUMUN PO3MipaMK BiACIKY CTiHKW.
9.5.7 MicueBy CTilKiCTb CTIHOK 6anok 1 knacy acMMeTpUYHOro 4BOTaBPOBOro nepepisy (3
GinbL PO3BUHYTUM PO3TATHYTUM NOSICOM), YKPIMMEHNX TifTlbKM OCHOBHUMW NonepevyHumMm pebpamu

XKOPCTKOCTI, MpW O4HOYACHIN il HOPManNbHUX o i JOTUYHMX HANPYXXeHb 7 3a BiACYTHOCTI MicLEeBuUX
HOpMarsibHUX HanpyxeHb
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(O #0) cnip BBaXATH 3a6€3MNEUEHOI0, FKLLO BUKOHYETLCS YMOBA:

m(2—05W+,/04W2+4ﬂwz)s1,

Gcr7/c

o, — 0. o, T C.R
a =—-r ‘2 ﬂ | Zer || £ o =_ay
w ] w ] cr 2 I}
O-l O-l 2-cr /IW

TYT o1 i 0» — HOPManbHI HANPY>KEHHS BiONOBIAHO CTUCKY | pO3TAry y Hebe3neyHnx Tovkax nepepisy
CTiHKM, 9Ki BU3HayaroTbcs 3a hopmynoto (9.37) i npuimaroTbCs B po3paxyHOK 3i CBOIMU 3HaKaMu;
71 7r — BIQNOBIOAHO OOTUYHI | KDUTUYHI JOTUYHI HaMpPYXeHHs, WO BU3Ha4yaloTbCca 3a hopmynamm
(9.38)i(9.42);

Cer — KOEWILEHT, WO BU3HaYaeTbCA 3a Tabnuueto 9.7 3anexHo Bif 3HaYeHHs «, .

(9.44)

ne

Tabnuusa 9.7 — 3HayeHHs koeilieHTa Cer

Qw

1,0

1,2

14

1,6

1,8

2,0

Cer

10,2

12,7

15,5

20,0

25,0

30,0

9.5.8 MicueBy cTinkKicTb CTiHOK 6anok 2 i 3 knacis 4BOTaBpPOBOro i kopobyacToro nepepisis,
CUMETPUYHMX BIAHOCHO 000X rONTOBHMX OCEW, Nepepi3 SKMX BUKOHAHWI 3i cTani ogHiel Mapku, Ta
GictaneBux 6anok 3a BIOCYTHOCTI Yy pO3paxyHKOBOMY MNepepisi MiCLeBOro HopMarnbHOro

HanpyxeHHs1 (oloc = 0) cnia BBaxaTy 3abe3neveHoto, SKLLO 3HAYEHHS YMOBHOI MHYYKOCTi CTiHKM

Ay HE NepeBuLLyE 3HAYEHHS TPaHUYHOI YMOBHOI MHYYKOCTi CTiHKY luw, sike BU3HA4YaeTbCs 3a
Tabnuueto 9.8. Y tabnuui 9.8 3HayeHHA cepeaHiX AOTUYHUX HaNpyXeHb 7 Chig NpUUMaTh Taknm,

Lo aopiBHIOE 7= Q / Aw, @ 3Ha4YeHHsA & HeobXxigHO oBGuymcnoBaTh 3a opMynamMm:
- aAns 6anku, nepepis3 9Koi BUKOHaHWN 3i CTani ogHiel Mapku

0,29

z =
0,0833— -1)(a; +0,167
\/ (e =1 e ) , (9.45)
ae C1x — KoedilieHT, aknii Bu3Ha4vaeTbes 3a goopmynoto (9.36);
& — BigHOCHa NiHiHa aedopMallis CTUCHYTOro noacy 6anku;
- anga d6ictaneBunx 6anok
£=1+(1,3-0,2a -1),
( f )(C” ) (9.46)
ae  Ci — KoedilieHT, Wo BM3HavYaeTbCca 3a hopmynamu:
C, M, 6o C, =p.C (9.47)
r = o= —— abo = ) :
Wxn Rywyc r rxr
e S i Cx — KoeilieHTH, Wo BU3HayarTbCs BignosigHo Ao 9.2.8.
(Mo3Hayku nyHkmy 9.5.8 3miHeHo, 3miHa Ne 1)
Tabnuua 9.8 — 3Ha4yeHHs rPaHNYHOI YMOBHOI THYYKOCTIi CTiHKM ﬂ_ﬂw
T 3HayeHHs IUW npy & , WO OOPIBHIOE
Ry 1,0 15 2,0 25 3,0 35 | 40 45 >50
0 5,50 4,00 3,42 3,00 2,72 2,52 2,37 2,27 2,20
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T 3HayeHHs ZUW npu &, WO AOpPIBHIOE

Rs 1,0 15 2,0 25 3,0 35 4,0 45 >5.0
0,5 4,50 3,70 3,13 2,75 2,51 2,35 2,26 2,20 2,20
0,6 4,25 3,52 2,98 2,64 2,42 2,28 2,20 2,20 2,20
0,7 4,00 3,34 2,84 2,53 2,34 2,20 2,20 2,20 2,20
0,8 3,75 3,04 2,62 2,37 2,26 2,20 2,20 2,20 2,20
0,9 3,50 2,73 2,39 2,20 2,20 2,20 2,20 2,20 2,20

9.5.9 CrtiHkM Banok cnig ykpinnoBaTv OCHOBHUMU NonepeyHnMmn pebpamm >XopCTKOCTI:

- y bankax 1 knacy — Ha AiNsHUi JOBXMHU Oarnku, B pO3paxyHKOBMX Nepepizax sKOi 3HaYeHHS

YMOBHOI THYYKOCTi  CTiHKM /1W nepesuLlye 3,2 3a BiACYTHOCTI PyXOMOrO HaBaHTaXeEHHS,

npuknageHoro go nosicy 6anku, abo 2,2 — 3a HaABHOCTi TAKOro HAaBaHTaXXEHHS;

- y bankax 2 i 3 knaciB — 3a OyAb-SKUX 3Ha4YeHb YMOBHOI FHYYKOCTi CTiHKM Ha AinaHui
OOBXMHN 0arnku, B PpO3pPaxyHKOBUX Mepepidax sKoi BPaxOBYETbCS PO3BUTOK OBOMEXEHMX
nnacTu4HUX gecphopmMadini, a Ha iHLWKX ginsHkax — sk ansa 6anok 1 knacy.

MonepeyHi pebpa XOpPCTKOCTi, ik NPaBMIo, Chig BCTAHOBMOBATU Yy MICLAX MPUKNaAEeHHs
3HAYHMX HEPYXOMMX 30CEPEIKEHNX HAaBAHTAXKEHDb Ta B OMOPHUX Nepepizax 6anok.
BiactaHb Mixk nonepevyHMMn pebpamu, Sk NpaBuro, He MOBUHHA NepeBulLyBaTU 2het

npu A, >3,2i

2,5her py A, < 3,2.

Onsa 6anok 1 knacy AonycKkaeTbCcs NepeBuLLyBaTK Ui BiaCTaHi 40 3Ha4YeHHs1 3her 32 yMOBY,
Lo 3abes3nedvyeHa MicLeBa CTiMKICTb CTiHKW, @ 3aranbHa CTilkicTb b6ankm € 3abesne4yeHoto

BUKOHaHHAM Bumor 9.4.4, a) abo 9.4.4, 6). B ocTaHHbOMY BUMAAKYy 3HAYEHHS ﬂUb He MOBWHHO

nepeBuLLYyBaTN 3HA4YEHHS, obumncneHoro 3a dopmyroto (9.30).
Y CTiHUi 6ank4, MigKpinneHin TiNbkM OCHOBHUMK MNOMEpPeYHUMU pebpammu KOPCTKOCTI,

h

LUMPMHA TXHBOI BMUCTYNaKYoi YacTuHM by NOBMHHa ByTWM He MeHLUOo 3a W nnioc 25 Mm — ans

[ABOCTOPOHHBOIO pebpa >KOPCTKOCT, i He MEHLLOLO 3a W nnioc 40 Mm — ans OHOCTOPOHHBLOTO;

ToBLMHA pe6pa KOPCTKOCTi t; NoBMHHA ByTn He meHwe 3a 2D, /R, /E .

Y pasi nigkpinneHHs CTiHkM 6anku OAHOCTOPOHHIMM nonepevyHMMu pedpamm KOPCTKOCTI,
BMKOHaHMMWM 3 OOUHOYHMX KYTUKIB, SIKi MPMBAPIOIOTLCA 40 CTiHKM MO Nepy, MOMEHT iHepLii Takoro
pebpa, obumMcneHMn BIAHOCHO OCi, WO 30iraeTbCa 3 HaMbNMXx4yol A0 pebpa rpaHHI0 CTiHKK,
NOBWMHEH OYTU HE MEHLLNM, HiX s ABOCTOPOHHBOIO pebpa.

9.5.10 lNonepeyvHe pebpo XOPCTKOCTI, PO3MILLEHE Yy MiCLi NPUKMAAEHHST OO BEPXHLOrO

nosca 30CepeXeHOr0 HaBaHTaXeHHS, CNig NepeBipATU PO3paxyHKOM Ha CTiMKICTb: OBOCTOPOHHE
pebpo — $SK UEeHTpanbHO CTUCHYTUM CTOsIK, @ OLHOCTOPOHHE — 4K CTOSK, CTUCHYTUA 3
E€KCLEHTPUCUTETOM, LLO [OPIBHIOE BIACTaHI Big CcepeavHHOl NMOWMHU CTiHKM OO UeHTpa Baru
pO3paxyHKOBOro nepepidy crosika. [lpn UbOMYy Yy pO3paxyHKOBWI Mepepi3 CTosika Chig BKAYATU

nepepis pe6pa xopctkocti i cmyru ctinku sawmpwiku 0,65, /E/R, 3 koxHoi cToponn pe6pa, a

PO3paxyHKOBY AOBXMHY CTOSIKa NPUAMATK TaKoH), LLIO AOPIBHIOE PO3PAXYHKOBIN BUCOTI CTiHKW her.
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9.5.11 Akwo micuesa CTiMKICTb CTIHOK 6anok 1 knacy npu Aii HopManbHUX HaMpPYyXeHb o Bif 3rMHY
He 3abe3neveHa, a TaKoX MPK 3HAYEHHSX YMOBHOI THYYKOCTi CTiHKM A, >5,51/Ry/0' (TyT o -

HOpMaribHi HaNPY>XeHHA Yy CTUCHYTOMY nosici 6anku) CTiHKM Takmx Ganok AoMyCcKaeTbCs YKpinnioBaTh
No3Q0BXHIM pebpoM XKOPCTKOCTI, L0 BCTAHOBMIOETLCS OOAATKOBO A0 OCHOBHUX MOMepeyHux pebep
BignoBigHO Ao BuMor gogatka [1, oe HaBedeHi TakoX BUMOIM LOAO BCTAHOBMAEHHA MPOMIXKHUX
nonepe4yHux pedep XOPCTKOCTI.

9.5.12 lpn 3HaYeHHSIX YMOBHOI THYYKOCTi CTiHKM /Q\N>5,5«/Ry/0' Gankym CMMETPUYHOrO

ABOTaBPOBOro nepepisy AONYCKAETLCA MNpPOeKTyBaTh Sk 6anku 2 knacy 3 rHyyYkuMu (HECTiIMKMMK)
CTiHKaMmu 3rigHo 3 po3ginom 22.
9.5.13 [linsgHKy CTiHkM ©anku B OMOPHOMY Mepepisi chnig po3paxoByBaTW Ha BTpaTy 3aranbHOI
CTINKOCTI SIK LLleHTpanbHO CTUCHYTUN CTOSIK, HABaHTa>XeHUIN OMOPHOI0 peakLiieto.
Y pasi nigkpinfeHHs CTiHKM Barnku onopHUMK pedpamm 3 LUMPUHOK BUCTYMHOT YacTuHK by y
pO3paxyHKOBUIA Mepepi3 LbOro CTosika Crig BKMAKYaTKM nepepi3 onopHUX pedep i CMyru CTiHKK

3aBLmMpLUKK He Ginble Hix 0,65, /E/ R, 3 koxHoi cTopoHu pebpa.

3a BigCyTHOCTI onopHux pebep, siK NpaBuNo, y NPOKaTHUX Garnkax po3paxyHKOBUM MeEpPEepi3om
CTOSIKa € CMyra CTiHKW 3aBLUMPLLKK: b — Npu po3paxyHKy Ha MiuHicTb; b + 0,3h — npn po3paxyHky
Ha 3aranbHy CTilKICTb (PUCYHOK 9.4, B).

ToBlWYHa onopHoro pebpa t nosuHHa GyTn He meHwolo sa 30, /R, /E | ne b, — wupuna

BUCTYMHOI YaCTUHWN.
Po3paxyHkoBY OOBXWHY CTOSIKa Crig NpuiMaT Takoto, LLO AOPIBHIOE PO3PaxXyHKOBIA BUCOTI CTiHKU
Bankm her .
HwxHi Topui onopHux pedep (pncyHok 9.4) NoBMHHI OyTK dpesepoBaHi abo LWiNbHO MPUrHaHI YK
npuBapeHi 00 HWXHBbOro nosica 6ankun. HanpyxeHHa B po3paxyHKOBOMY nepepisi onopHoro pebpa
npwu gii onopHOiI peakuii He MOBMHHI NepeBuULLyBaTW PO3PaxyHKOBOro OMopy MpOKaTHOI cTani y
BMMNagKax BnawwTyBaHHA OnopHoro pebpa:

- y Topui i3 3acTocyBaHHAM dpe3epyBaHHA (PUCYHOK 9.4, a) — 3MUHaHHIO R, npu ao <1,5t i
cTncky Ry npu ap > 1,5t;

- i3 3MiWweHHAM Big TOpudA i3 3aCTOCYBaHHAM LUiMbHOI MNPUrOHKM abo npuBapOBaHHS
(pucyHok 9.4, 6) — 3MUHaHHIO Rp.

3BapHi LWBKW, WO MNPUKPINIIOTE OMOPHE pPebpo A0 HWKHLOrO Mosica, MOBUHHI OyTK
po3paxoBaHi Ha [it0 OMOPHOI peakuii.
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; y - y
I I O T
/
S ) ’ / ’
b b [0,3A
1-1 2-2
o) )
: : :

a — 3 ONopHMM pebpom y TopLi Npu 3acTocyBaHHi hpe3epyBaHHsI; 6 — 3 ONOPHMM pPedpoM, 3MiILLEHNM
BiJJ TOPUS i3 3aCTOCYBaHHSIM LUiNbHOI NPUroHKM abo npvBapioBaHHs; B — 6e3 onopHoro pebpa 3
BMKOPUCTaHHAM NPOKNaaKku
PucyHok 9.4 — Cxema onopHOI AinsHkK 6anku

9.5.14 MicueBy CTiKiCTb CTMCHYTMX MOSICIB Crnig BBaXKaTu 3abe3neyeHolo, SKLWO YMOBHA

_ by [R,

€

- b, IR

| Ay = [0 App=— -2

FHY4KiCTb 3BUCY nosica 7t — i E abo nosicHoro nucta “tf1 = i E banok 1 knacy, a
f f

Takox bGictaneBux 6anok 2 knacy npu BWKOHaHHI Bumor 8.3.1, 9.2.1 i 9.2.8 He nepeswuLlye
3Ha4yeHb rpaHUYHMX YMOBHUX MHY4YKOCTEWN

ﬂ’uf ' Auf 1, WO BM3HA4Yal0TbCA 3a q)opmynalvm:

- [Ons 3BUCIB MnosiciB Ganok OBOTaBPOBOro nepepisy, siki He obpamneHi pebpamu (He
nigcuneHi sigruHamm)
= y
A =0,5,[— (9.48)

O,

- ANg NnocHMX nucTiB 6anok kopobyacToro nepepisy

_ y
A1 =15, |— (9.49)

O-C
ae Oz — HOpMarbHi HamnpyXeHHs B CTUCHYTOMY MOSCi, siki oB64YMcnolTLCa 3a

dopmynamu:
- Ansa nepepisy 3 ogHopigHoT cTani
Mx o MX + My
O = abo Yc = ; (9.50)
Wxncﬂ/c WXFIC7C Wyncj/c

- Ana Gictanesoro nepepisy
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(o) :ER abo O, :ER + Y
c yw c yw ,
Wyncyc

ne Wyne i Wync — MOMEHTM OMoOpy MornepeyHoro nepepisy BiAHOCHO BiAMNOBIAHMX OCEW,
o64ncneHi ons CTUCHYTUX BOJOKOH;

(9.51)

£ — napameTp, WO BM3HA4YaeTbCA 3a popmynoto (9.46).
9.5.15 MicueBy CTifKiCTb CTUCHYTUX MOSACIB Crig BBaXKaT 3abe3neyeHOolo, SKWO YMOBHA

FHYYKICTb 3BUCY

CTUCHYTOro nosica abo nosicHoro nucrta 6anok 2 i 3 knaciB 3 O4HOPIAHOT cTani NpY BUKOHAHHI

Bumor 8.3.1,

9.2.3 i 9.5.8 He nepeBulyE 3HAYEHb [PAHUYHUX YMOBHUX T[HYYKOCTEN ﬂuf, //luf’]_, Lo

BN3HA4YalTbCA MNMpu

2,2< A, £5,5 3a hopmynamu:
- Ans HeobpamneHux 3BUCIB NosiciB 6anok ABOTaBpPOBOro nepepisy

Ay =0,17+0,064,, : (9.52)
- Ansg noscHMxX nucTiB 6anok kopob4acToro nepepisy
A1 =0,675+0,157,, . (9.53)

9.5.16 Y pasi obpamrneHHs 3BUCY CTUCHYTOro nosica pebpom abo nigcuneHHs 3BuUCY

/R
BiArMHOM, LU0 Ma€e po3Mip aer > 0,3 ber (pCyHOK 8.4) i TOBLUUHY t>2aef é’f , 3HAYEeHHS

ﬂ‘ufyl, ki obumcnioroTbess 3a  dopmynamm  (9.49) i (9.53), ponyckaeTbcs 30inbliyBaTU

MHOX€EHHAM Ha KoediuieHT 1,5.

10 PO3PAXYHOK ENIEMEHTIB CTANEBUX KOHCTPYKLUIA HA Al
NO300BXHbOI CUIN

TA 3rMHAJIbHOIO MOMEHTY

10.1 Po3paxyHOK Ha MiLHiCTb

10.1.1 Po3paxyHOK Ha MIUHICTb MO3aLEHTPOBO CTUCHYTUX (CTUCHYTO-3irHYyTUX) i
No3aLeHTPOBO PO3TArHYTUX (PO3TArHYTO-3iIrHYTUX) €MEMEHTIB, OKPIM €MNEMEHTIB 3 Kpyrnnx Tpyo,
BMKOHAHUX i3 CTani 3 XapakTepuCTUYHMM OnopoM Ry, <440 H/MM?, aki He nignsraoTb
GesnocepegHin  Ajii  AMHAMIYHUMX HaBaHTaXeHb, MNPWM 3HaAYeHHsIX HanpyxeHb 7 <0,5Rs i
o=N/An>0,1Ry, cnig BUKOHYBaTK 3a (POPMYIOI0:

n
N Vn + M x/n + M y7/n
Aw Ry7/c C><\N><n,min Ry7/c Cy\Nyn,min Ryyc

ae N, My i My — abcontoTHi 3Ha4YeHHS BiANOBIAHO NO3A0BXHBOT CUMK | 3rMHaNBHUX MOMEHTIB

<1 (10.1)

npu HanbinbL HECNPUATAMBIN KOMBIHALii pO3paxyHKOBUX HaBaHTaXEHb;

N, Cx, Cy — kKoedilieHTK, SKki npunMaloTbes 3rigHo 3 Tabnuueto M.1;

Wxn,min — MiHiMarnbHe 3 ABOX 3Ha4eHb MOMEHTIB OMopy NonepeyvyHoro nepepisy eneMeHTa

HeTTO BiHOCHO oci X — X, ob4mcneHmnx BignoBigHO ANsl PO3TArHYTOrO Ta CTUCHYTOMO BOJSIOKHA,;
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Wyn,min — Te came, BigHocHo oci Y — Y.

Akwo o=N/A,<0,1 Ry, dopmyny (10.1) cnig 3actocoByBaTu Yy pasi BMKOHAHHS
Bumor 9.5.8 1 9.514.
Po3paxyHoK Ha MiLHICTb enemeHTiB i3 TpyO, SKi BiANOBiAATL BMMOram, HaBe4eHUM y nepLiomy
ab3aui JaHOoro NyHKTY, cnif BUKOHYBaTK 3a (hopMyrioL:
3

P 2 2
N]/n 2+7/n‘\,Mx+My <1

A1Ryyc l’ 26Wn,minRyyc o

(10.2)

ae Wn min — MOMEHT Ornopy nonepeyHoro nepepisy, obuncneHnid Ans HanHebeaneyHiwor

TOYKM Nepepisy.
Po3paxyHOK Ha MiUHICTL eneMeHTiB y Bunagkax, o He nepeabayeHi po3paxyHKOM 3a
dopmynamm (10.1) ta (10.2), cnig BMKoHyBaTU 32 OPMYIIOH:

M
Nyn + Mxyn y + y7n
ARy LaRyye ™ 1Ry,

e X, Y — BiACTaHi BiJ ronoBHMX OCen 00 TOYKM nepepisy, sKka po3rnagaeTbes.

10.1.2 Po3paxyHOK Ha MiUHICTb MO3aLEeHTPOBO-CTUCHYTUX (CTUCHYTO-3IrHYTUX) eneMeHTIB
3a ¢opmyrnoto (10.1) BuKOHyBaTM He nNOTPIGHO nNpU 3HAYEHHi NpMBEOEHOro BiLHOCHOMO

x<1 (10.3)

eKcueHTpucuTeTy mes < 20, 3a BiACYTHOCTI NOCrnabneHHst po3paxyHKOBOro nepepisy Ta 0AHaKoBMX
3HaYEHHSIX 3rMHanNbHMX MOMEHTIB, LLIO NPUIAMalOTbCH B PO3pPaxyHOK Ha MILHICTb i CTiMKICTb.

10.1.3 lMo3aueHTpPOBO CTUCHYTI eneMeHTN, BUKOHaHI 3i cTani 3 xapakTepucTM4yHMM Onopom
Ryn > 440 H/MM?, WO MawTb HECUMETPWYHI Mepepisn BIAHOCHO OCi, NepneHAMKYNAPHOI Ao
NNOWMHN 3MMHY X —X abo y-y (Hanpuknag, nepepisan tmuny 8, 10, 12, i 13 3rigHo 3
Tabnuueto XK.2), cnig nepesipATM Ha MILHICTb Yy MMAOWMHI  Aii MOMEHTY 3a 3Ha4YyeHHsIMU
HOPMarbHUX HANPY>XeHb Y PO3TArHYTOMY BOJIOKHI 3@ hOpMYIoo:

Nymlyn_ Mymlyn <1
AR  WRy7| ™ 1o

ae Wi, — MOMEHT onopy nepepisy HeTTo, 06YNCNEHMI ANA PO3TArHYTOrO BOSOKHA;
O — KoediujieHT, Lo BU3Ha4YaeTbCA 3a OOPMYIO0:
NA?
5=1—Q1AR . (10.5)
y
10.2 Po3paxyHOK 3aranbHOi CTINKOCTi efleMeHTiB CyLifIbHOro nepepisy

10.2.1 Po3paxyHOK Ha CTiiKICTb MO3aueHTPOBO-CTUCHYTUX (CTUCHYTO-3IrHYTUX) erleMeHTiB npu

aii

3rMHarIbHOr0O MOMEHTY B OAHIN 3 rONIOBHUX MAOLLMH Crig BUKOHYBATW A5 NNOCKOT (hopMu BTpaTK
CTiMKOCTI (B MAOWMHI Aii 3rMHanbHOro MomeHTy) 3rigHo 3 10.2.2 i 10.2.3 Ta Ansa 3rnHanbHo-

KpyTUIbHOT (oopMn BTpaTU CTINKOCTI (3 NAoLwWwmHKM Ail MoOMeHTY) BignosiaHo go 10.2.4 — 10.2.10.

Po3paxyHOK Ha CTilKiCTb MO3aLEHTPOBO-PO3TATHYTUX (PO3TATHYTO-3iIrHYTUX) €NEMEHTIB chig,

BUKOHYBaTK 3rigHO 3 9.4.

(MyHkm 10.2.1 3miHeHO, 3miHa Ne 1)

10.2.2 PospaxyHOK Ha CTiWKICTb MNO3aUEHTPOBO-CTUCHYTUX (CTUCHYTO-3irHYTUX)
ernemMeHTiB MOCTINHOrO MO OOBXWHI nepepidy B MNMOWMHI AiT 3rMHanbHOrO MOMEHTY, LWo
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306iraeTbCs 3 NMOLMHOK CMMETPIl, Crig BUKOHYBaTK 32 hOPMYIIoH:
N
_ Y
P AR 7,
Y copmyni (10.6) KoediLieHT CTiKOCTi NpyM NO3aLEHTPOBOMY CTUCKY (e CIig BU3HA4YaTU

(10.6)

3rigHo 3 Tabnumueto XK.3 3anexHo Big 3Ha4eHb YMOBHOI THYYKOCTI A Ta NnpuBegEeHOro BigHOCHOIo
E€KCLIEHTPUCUTETY Mef, SIKUIN OBYNCIIOETHCA 33 HOPMYIOH:
Mef = 17 M, (20.7)
ae n — koeilieHT BNAMBY hopMu nepepisy, LWo BU3HAYaETLCS 3a Tabnmueto XK.2;

eA

W~ BiOHOCHMI EKCLEHTPUCUTET,
C

ae e =M /N — eKCLeHTpUCUTET, NP OBYMCIEHHI SIKOrO PO3PaxyHKOBi 3HAYEHHSI BHYTPILLHIX
3ycunb M i N cnig npunmatuy BignosigHo go sumor 10.2.3;
W: — MOMEHT onopy nepepisdy, 064McneHnn ons HamobinbL CTUCHYTOrO BOJSIOKHA.
Mpn 3HaveHHAX Mes > 20 po3paxyHOK Crii BUKOHYBATU K AN 3rMHHUX eneMeHTiB 3a
dopmynamm (9.28) i (9.29).

10.2.3 Po3spaxyHkoBi 3Ha4yeHHs1 MOB3OO0BXHbOI cunv N i 3rMHanbHOro MomMeHty My
po3paxyHKOBOMY Mepepisi enemeHTa cnig npuamatu Ons OOHOro i TOro X CronyyYeHHs
HaBaHTaXeHb 3 pO3paxyHKy CcuUCTeMM 3a HededdOPMOBAHOK CXEMOK 3a YMOBU MPYXHUX
aedopmavin crtani.

Mpn UbOMY 3HAYEHHSA 3rMHarIbHOrO MOMEHTY M crig NnpunMaTy TakuMm, LLO JOPIBHIOE

m=

3HAYEHHI0:

- HANGINbLIOrO 3rMHaNbHOrO MOMEHTY [AON1S1 KOMOHM PaMHOI CUCTEMW MOCTIAHOrO 3a
OOBXMHOIO Nnepepisy, Lo BUHMKAE Y MEXaX reOMETPUYHOI JOBXUHU KONOHW;

- HAMGINbLIOro 3rMHaNbHOrO MOMEHTY AN CTYMiHYaTOi KOMOHW, WO BUHUKAE Yy Mexax
AiNsHKN KONOHW MOCTINHOTO 32 JAOBXWHOI nepepisy;

- 3MMHanbHOrO0 MOMEHTY B OMOPHOMY Mepepisi A4S KOMOHMU, 3alleMNeHOi B ONOPHOMY
nepepisi Ta 3 BifIbHAM iHWMKM KiHUEM, ane He MeHLWe 3a 3Ha4YeHHss MOMEHTY Yy mnepepisi,
BidJaneHomMy Ha TpPeTUHY reoMeTPUYHOT JOBXUHW Big onopu;

- HaNGINbLIOro 3rMHaNIbHOr0 MOMEHTY AN CTUCHYTUX NOSACIB depM i CTPYKTYPHUX MINT,

AKi CnpuMrAMaloTb NO3aBY3fI0BE MOMNEpPEeYHEe HaBaHTAXEHHS, WO BUHUKAE y Mexax cepenHbol
TPETUHN OOBXWHW NaHeni nosica, sKUN ODYUCIIOETBCA 3 PO3pPaxyHKy Mosica SK MPYXHOI
Hepo3pi3Hoi Barnku;

- 3MMHanNbHOr0 MOMEHTY AMfS CTUCHYTOrO €neMeHTa 3 LuapHipHO obnepTuMKn KiHUsSMM i
nepepiaoM, MMAOLWUHA CUMETPIl AKoro 36iraeTbCa 3 MAOLUMHOK 3rMHY, SKUA BU3HAYaETbCs 3a
dopmynamm  Tabnuui 10.1  3anexHoO  Big  3HAYEHHs  BiQHOCHOIO  EKCLeHTPUCUTETY

M. A

m = T i npunmaeTbes He MeHwuM 3a 0,5 Mmax.

max T Wc
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Tabnuua 10.1 — Po3paxyHkoBe 3HAYEHHSA 3rMHarIbHOr0 MOMEHTY

m BFHI_{aJILHHﬁ MoMeHT M 3a yMOBHOI FHy‘-IKO(zTi CTPVIKHS
max A1 <4,0 A 24,0
Moy <3,0 M =M, —0,252 (M5 — M, ) M =M,
3,0<m,,, <200 M=M2+mmi‘;7_3(Mmax—M2) M:M1+m%7_3(Mmax—Ml)

Hpumirka 1.
M. — HaHOULIbIIMIT 3STUHANBPHIH MOMEHT, IO i€ Yy MEXaX F€OMETPUIHOI TOBKHHN CTPUKHS;

M, — HalOLTPIIMI 3THHANBHUA MOMEHT, IIO € y MeXaX CepelHbOI TPETHHU TE€OMETPHIHOI IOBXKHUHHU CTPIDKHA 1

npuiimaetbes He Menmmm 3a 0,5M .

M, — 3THHAILHAH MOMEHT, SIKAH TPHAMAETHCSA TaKUM, WO JOpiBHIOE 3HauYeHHI0 M mpu My, <3,0 i 4 <4,0, ane ue

MeHiuM 3a 0,5 Moy .

Mpumirka 2. V popmynax tabmumi 10.1 3Hauennss My, i A cnin BU3HAYATH BiANOBIAHO 10 IUIONIMHH 3THHY, L0

30iraeThcs 3 IUIOMKWHOK CUMETPil X — X abo Y — Y.
Hpumirka 3. /111 CTHCHYTHUX CTPWKHIB 3 MApPHIPHO OOMEPTUMH KIiHIAMH, IO MAaIOTh CYIUIBHUH Mepepi3 CHMETPpUIHHAN
BIJIHOCHO JIBOX TOJIOBHHX Oceif 1 Ha sKi AIIOTH 3THHAJIBbHI MOMEHTH, 3HAUCHHS NPUBEICHOTO BITHOCHOTO SKCLCHTPHUCHTETY

M, , IO BUKOPHUCTOBYETHCS [P BU3HAYCHHI KOCPILIEHTY CTIHKOCTI ) , HEOOXIHO MpUAMATH 3riaHO 3 Tabauueto JK.5.

10.2.4 Po3paxyHOK Ha CTilKiCTb M0O3aLeHTPOBO CTUCHYTUX CYLiSIbHOCTIHYAaCTUX enNeMeHTIB
MOCTIMHOro 3a OOBXWHOK nepepidy (OKpiM KopoO4yacToro) 3a 3rmHarnbHO-KPYTUIbHOK hOPMOKD
BTPaTW CTINKOCTI (i3 NMOWMHM Aii MoMeHTy M, ) npu 3ruHi iX y NNOLWMHI HARGINbLLOT XOPCTKOCTI
(Ix > ly), sika 36iraeTbcsa 3 NAOLMHOKW CUMETPIi, CNig BUKOHYBaTU 3a OOPMYIIOH:

4
, <1, 10.8
Co, AR, 7. (109

e ¢ — KoeilieHT, LWo BU3HavaeTbes 3rigHo 3 10.2.5;

@y — KoedIUiEHT CTIMKOCTI Npu LEeHTparnbHOMY CTUCKY, LLO BM3HaAYaeTbCHA BiAMOBIAHO [0
8.1.3.

10.2.5 KoedpiuieHT c y dpopmyni (10.8) cnig BusHavaTw:

- MKW 3Ha4YeHHsX My < 5 3a popmynoto:

c=—P < 1, (10.9)
1+a.wvm,
ae ac, Bci v— koediuieHTu, Wo Bn3HavaTbcA 3a Tabnuueto 10.2;
- MpU 3Ha4YeHHAX My > 10 3a bopmMyroto:
1
(10.10)

C=————
1+quoy/q0b’

he @p — koediLieHT CTIMKOCTI Npu 3ruHi, WO BM3Ha4YaeTbCcsa BignoeigHo 4o 9.4.1 i gpopgatka H,
sk ons 6anky 3 gBoma i 6inbLue 3aKpinIeHHAMM CTUCHYTOro Nosica;
- MM 3Ha4YeHHsX 5 < my < 10 3a opmMynoto:

c=¢(2-0,2m,)+c,(0,2m, -1), (10.11)
Ae KoeqilieHT Cs HeobXiaHO BU3Ha4aT 3a chopmyroto (10.9) npy My <5, a koediuieHT c10 — 3a
dopmyroto (10.10) npr My >10;
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= T, — BIOHOCHMIN eKCUEeHTpUCUTET, Npu OBYMCNEHHI AKOro 3Ha4veHHa My cnig

N W,

npunumatu 3rigHo 3 10.2.6.

[Mpn 3Ha4YeHHAX YMOBHOI THYYKOCTI /7.y>3,14 KoeilieHT € He nNOBUHEH

nepeBuLLYBaTU MaKCMMarnbHOTO 3HAYEeHHS Cmax, WO BU3HaA4Ya€TbCA 3rigHO 3 gopatkom K; 'y
BUMNAAKY, KOMU C > Cmax, ¥ popmynax (10.8) i (10.13) 3amicTb € cnig NPUAMaTH Cmax.

Tabnuusa 10.2 — 3HadyeHHs KoeilieHTIB a, fei v

3Ha4yeHHs koedilieHTIB

Tun Cxema nepepisy i Oc Npn S npm
nepe-pisy| ekcueHtpucuter |m <1,0 10<m <50 |2,<314 A,>314 v
y
W
x |1 _ |x 7
1-i ) 1-2(212-2
14 h
Vb
y ¥
Q) X 9
o | T RO :F s 07 | 065+005m¢ | 1,0 P 1.0
y Py
yl
Y
-
3-i e 1,25-0,121
N
B.=1-(1-o./9, )
y’ X [
[ I cl _
4-i 1-0,32 1,0 [ L Oj 1,0

~(0.35-0,05m,) >
1

S =1 npu |—<05

1

MpumiTtka 1. |1 i I — MOMeHTM iHepUii nonepeyHoOro nepepisy BiANOBIAHO BiNbLUOT i MEHLLOT NOMNWLb BIGHOCHO
oCi cumeTpity —;
@, — 3HaYeHHs KoeqiLieHTy CTINKOCTI ¢, NPU 3HAYEHHi YMOBHOI rHY4KOCTI Z/ =314.

MpumiTtka 2. NMpu 3HayveHHsx b/h < 0,3 npunmaeTsea b/h = 0,3.

10.2.6 [Mpu BU3HAYEHHI BIGHOCHOrO eKkcLueHTpucuTeTy my y doopmynax (10.9) - (10.11)
3a pO3paxyHKOBE 3HAYEHHS 3rMHaNbHOro MOMEHTY My criig, npuAMaTh 3HaYEHHS:
- MakCMMarsnbHOro 3rMHaribHOro MOMEHTY AN eNeMEHTIB 3 KiHUAMM, 3aKpinneHuMu
B, rOPM30OHTaNbHUX NEPEMILLEHb, CMPSAMOBAHNX NEPNEHAMKYNSPHO A0 NAOWMWHKU 4ii MOMEHTY,
KU BUHUKAE B MeXax cepefHbOl TPETUHW reOMEeTPUYHOI JOBXUHWN eneMeHTa, ane He MeHLUe
NMONOBMHW 3HAYEHHSI HANBINbLLOro 3rMHaNbHOr0 MOMEHTY, LLO i€ MO BCil LOBXWHI;

57




OBH B.2.6-198:2014

- 3MMHANbHOrO MOMEHTY B ONMOPHOMY Mepepisi AN efieMeHTIB, 3alleMSIeHNX B ONOPHOMY
nepepisi Ta iHWMM BIifIbHUM KiHUEM, are He MeHLWe 3a 3HadYeHHs  MOMEHTY B nepepisi,
Big4aneHoMy Ha TpeTUHY JOBXMHU enleMeHTa Big ornopu.

( lyHkm 10.2.6 3miHeHo, 3miHa Ne 1)

10.2.7 Po3paxyHOK Ha CTiMKICTb M03aueHTPOBO CTUCHYTUX e€rieMeHTIB [BOTaBpOBOro
nepepisy, CTUCHyTa Nonuvus siKUX HenepepBHO PO3KpirreHa no AOBXWHI, cnif BUKOHyBaTW 3rigHO 3
gogaTtkom H.

10.2.8 lMo3aueHTpPOBO CTUCHYTI eflieMeHTU TMOCTIMHOrO No  [AOBXWHI  nepepisy, Lo
arMHaloTbCa Yy MMoWmMHI HanmMeHwwoi xopctkocTi (ly<Ix i ey #0), cnig pospaxosysatn 3a
cdhopmyrnoto (10.4), a Npu 3HAYEHHSIX THYYKOCTi Ax > Ay 4OOATKOBO NEPEBIpATM Ha BTpaTy 3aranbHoi
CTIKOCTI i3 NNOLWMHM Aii MOMEHTY SIK LIeHTPanbHO-CTUCHYTI eNeMeHTU 3a (OPMYIIoH:

N7,
(DXARy Ve

0e @x — KoeilieHT CTIMKOCTI Npy LeHTpanbHOMY CTUCKY, WO BM3HAYaeTbCA BigNOBIAHO OO

<1 (10.12)

Bumor 8.1.3 3anexHo Bif 3Ha4YEeHHS FHYYKOCTi ﬂ,x .

Mpn BMKOHaHHI ymoBU Ax < Ay 3aranbHy CTiMKICTb i3 NAOLWMHM Aii MOMEHTY NepesipaTy He
noTpibHo.

10.2.9 Po3paxyHOK Ha CTilKiCTb CYUINIbHOCTIHYAaCTUX CTPWKHIB MOCTIMHOIO 3a AOBXWHOM
nepepisy (oKpiM KOpoBYacToro), MpU CTUCKY Ta 3rMHI Y ABOX FONIOBHMX MIOLLMHAX, KON NMOLMHA
HanBIinbLOT )opcTKOCTi (Ix > ly) 36iraeTbCa 3 NMOWMHOD CUMETPIi, a TakoX AN nepepisy 3 Tuny
3a Tabnuueto 10.2 cnig BUKOHYBaTK 3a hopMyrioLo:

Ny
- <1
Pey (O, 63/c +0,4%c ) ARy, (10.13)

ae @ey — KoediuieHT, WO BU3HayaeTbes BignosigHO Ao Bumor 10.2.2, npuimaroun npu
LbOMY m = my i A Zﬂy;

C — KoediuieHT, LWo Bn3Ha4aeTbcs 3rigHo 3 10.2.5.

Mpu obuncneHHi 3Ha4yeHHs MpPUBEOEHOro BiAHOCHOIO EKCUEHTPUCUTETY Mefy = 17 My ANS
CTPWXHIB [OBOTaABPOBOro Mepepisy 3 HeogHaKoBMMW po3MipamMu nonuub KoediuieHT 7 cnig
BM3Ha4aTu gk Ansa nepepidy 11 tuny 3rigHo 3 Tabnuueto XK.2.

Okpim pospaxyHky 3a dopmynoto (10.13) HeoOxigHO BMKOHYBaTU pO3paxyHKM 3a
cdopmynamm (10.6) i (10.8), npunmatoudun ey = 0, a Takox 3a cpopmynoto (10.1) npu My #0 i My #O0.
3Ha4veHHs BiAHOCHMX EKCLIEHTPUCUTETIB cnig obuncnioBaTtu 3a hopmynamu:

m, =€, V\T Ta my = ey VV_’ (10.14)
XC yc

ae Wyc, Wyc — MOMEHTU Onopy po3paxyHKOBOro rnepepisy BiAHOCHO OCen BigMOBIOHO X — X i
y — Y, obumncneHi gnst HanbinbL CTUCHYTOrO BOMOKHA.

AKWo nnowmHa HambinbLIOoT KOPCTKOCTI nepepidy enemeHTa (Ix>1ly) He 36iraeTbcs 3
NOLWNHOK CUMETPIi, ToAi po3paxyHKOBE 3HAYEHHS BiAHOCHOIO E€KCLIEHTPUCUTETY My HEeoOXigHo
36inbwnTK Ha 25% (okpim nepepisy 3 Tuny 3a Tabnuueto 10.2).

10.2.10 Po3paxyHOK Ha CTi/KICTb CYUiNbHOCTIHYACTUX €feMEHTIB MOCTIMHOIMO MO OOBXWHI
Kopob4yactoro nepepidy (pucyHok 9.2, 6), Npu CTUCKY 3i 3rMHOM Yy OBOX FOMIOBHUX MOLMHaXxX cnig
BMKOHYBaTK 3a hopmyrnamu:
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AT AT L L (10.15)
(Dey ARyyc Cx5xWx,min Ryyc
Nyn + Myyn

(Dex ARyyc Cy5 Wy,min Ry7/c

y
0€ Qex, Pey — KOEMILIEHTN CTINKOCTI NPU CTUCKOBI 3i 3rMHOM, SIKi O6YMCIIIOITHCS BiAMNOBIAHO
Jo gopatka >K;
Cx, Cy — KOeiUieHTH, WO NPUNMaloTbCs 3rigHo 3 gogatkom M;

1 (10.16)

Ox, Oy — KoeilieHTn, SKi BU3HavaTbes 3a hopmynamu:
12 0,INA2
5 1 OINA, AN A

, =1—
i AR, | % AR,

(10.17)

Ta NpUAMAalOTbLCA TaknmK, WO AopisHoTh 1,0 BignoBigHO npu /1X <1i /Ty <1.

Po3paxyHOK Ha CTilKiCTb N0O3aLeHTPOBO CTUCHYTUX eNIEMEHTIB KopoB4acToro nepepisy npu
3MUHI X Y NAOWMHI HanBinbLwoi xopcTkocTi (Ix > ly ; My = 0) cnig BUKOHYBaTK 3rigHO 3 hOPMYIoH0

(10.15), npu ubomy 3amictb Pey npuiimatoTs Py .

( MyHkm 10.2.10 3miHeHO, 3miHa Ne 1)

10.3 Po3paxyHOK Ha 3aranbHy CTiUKiCTb eNfleMeHTiB HaCKpi3HOro nepepisy

10.3.1 PospaxyHOK Ha 3aranbHy CTilKICTb MO03auUeHTPOBO CTUCHYTUX EeNlEMEHTIB
HaCKpi3HOro nepepisdy 3i 3'egHyBanbHUMWU NnaHkamu abo pelliTkamu cnif BMKOHYBATU SK ANA
CTPWXKHSA B LiNomy, Tak i AnNg oKpeMmx Noro rifok.

10.3.2 [Mpu po3paxyHKy CTPWXKHS B LLINOMY BifJHOCHO BiNbHOI OCi 3rigHo 3 oopmynoto (10.6),
KOMNW NIIaHKM i peLuiTku po3MillieHi B NnoLwmHax, napanenbHUX NAOLWUHI Aii MOMEHTY, KoedilieHT

cTikocTi @, HeobXigHO BM3HayaTU 3a Tabnuueto XK.4 3anexHO BiO 3HAYEHHS npuBeaeHO!

YMOBHOI THYYKOCTi /lef (3Ha4eHHs Aef BU3HaA4aloTb 3rigHO 3 Tabnuueto 8.2) i BiOHOCHOroO

€KCLIEHTPUCUTETY M, L0 BU3HAYAETLCS 32 (POPMYJIOH:

m=e— = (10.18)

ne e=M/N - €KCLEHTPUCUTET, Npy OBYNCNEHHI SIKOrO PO3paxyHKOBI 3HAYEHHS BHYTPILLIHIX
3ycunb M i N cnig npunmaTy 3rigHo 3 10.2.3;

@e — BifICTaHb Bif rofOBHOI OCi Nepepisy, NnepneHanKynsapHol 40 NIIOWWHN Aii MOMEHTY,
A0 OCi HaMbinbLl CTUCHYTOI TifKK, SIka NPUAMAETLCA HE MEHLLUOK 3a BiACTaHb Big rONIOBHOI OCi
nepepisy 40 OCi CTIHKN FiNKu;

| — MOMEHT iHepLii nonepeYHoro nepepisy HacKpPi3HOro CTPWMXKHS BiAHOCHO BifIbHOI OCi.
Mpun 3HaYeHHsIX BiAHOCHOTO eKkcLeHTpucuTeTy m > 20 nepeBipKy 3aranbHOT CTINKOCTI cnig
BUKOHYBATU K A8 3irHyTUX eNeMeHTIB.

10.3.3 lMpn po3paxyHKy OKPEMMX TifIOK HACKPi3HMX CTPWXHIB i3 pelliTkamu 3rigHo 3
dopmyrioto (8.3) NO3O0BXHIO CUMNY B KOXHIW Finui cnig Bu3Hayaty 3 ypaxyBaHHAM 0OOATKOBOro
NO340BXHBLOro 3ycunnst Nad, BUKIMKAHOTO [i€t0 3rMHanbHOro MOMeHTy M, sKy HeobxigHo
BM3Ha4aTn 3a hopmynamm:

Nad =M y /b — npv 3rnHi enemMeHTa y NMOoLWKMHI, NepneHankynspHin go ociy —y, ana 1i 3
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TMNiB nepepisie (Tabnuusa 8.2);

N.q =0,5M /b, — e came, ans 2 Tuny nepepisy;

N, =1L16M. /D — npu 3ruHi enemenTa y nnowwmHi, nepneHankynsipHiit 4o oci X — X, Ans 3 Tuny
nepepiay;
Nad = 0,5|V|X /b2 — Te came, Ang 2 Tuny nepepisy;
TYyT b, b1, b — BigcTaHi Mix ocsamu rinok (Tabnuuga 8.2).
MHYYKiCTb OKpeMMX FiNOK MiXK By3namu npunmaTu 3rigHo 3 8.2.4.
Mpn 3ruHi CTPWXKHA HacKpi3HOro nepepidy 2 Tuny (Tabnuusa 8.2) y ABOX MIOWMHAX A0AAaTKOBE
no3gosxHe 3ycnnnsa Nag crnig Bu3HayaTtu 3a hopmMyrnoto:
M, M

N,, =0,5 —y+b—x , (10.19)
2

10.3.4 TMpu po3paxyHKy OKPEMMUX FifOK HACKPi3HOro CTPWKHA 3 NnaHkamu y dopmyni (10.4)

HeobXxigHo BpaxyBaTth p[oAaTKOBE MNO3OO0BXHE 3yCUIA Nad= BUKIMKaHE fi€l0  3rMHanbHoOro

MOMEHTY M, a TakoX MICLEeBUN 3rUH rifoK Bid (pakTUYHOT YM YMOBHOI monepedHoi cunm (sK y
nosicax 6e3po3kicHoi hepmn).

10.3.5 [Ans piBHOCTOPOHHBLOIO TPUIMPAHHOIO HACKPI3HOrO CTPMXKHA 3 peLliTKamun, NOCTIMHOMO
3a [OBXWHOW nepepisy, BigHOCHWI ekcueHTpucuteT [N HeobxioHo oBuucroBatn 3a
dopmynamu:

- NPV 3MWHI Y NAOLWWMHI, NepneHanKynsapHii 40 OOHIET 3 rpaHen

LM
m=3,46——.
Nb (10.20)
- NPV 3rWHI Y NAOLWLMHI, NapanenbHii, OOHIN i3 rpaHen
LM
m=30——-
Nb (10.21)

ae b — BigcTtaHb MiX ocaAMM NOACIB Y NIIOLMHI FpaHi;

B — KoedilieHT, AKUA NPUAMAETBLCS Yy 3aneXHOCTi Bif BMAY 3'€4HAHHS PELUIiTOK i3 rinkamu
HaCKPi3HOro CTPWKHSA | gopiBHIOE 1,2 — ons 6onToBux 3'egHaHb i 1,0 — ons 3BapHUX 3’€QHaHb.

10.3.6 PospaxyHOK Ha 3aranbHy CTiWKICTb  HACKpi3HMX  CTPWXKHIB i3  gBoMa
CYULINbHOCTIHYACTUMKN FiNlKaMK, WO € CUMMETPUYHUMM BIOHOCHO OCi X —X (pucyHok 10.1), i3
peLwiTkamn, po3MilleHMMM y [OBOX MapanesfibHuX MfowmMHax, npy gil No3goBXHbOI Cunn Ta
3rMHaNbHUX MOMEHTIB B 000X FOfIOBHUX MIOLWMHAX, CIiJ BUKOHYBATW:

- ANA CTPWXKHA B UINOMYy — Yy MSIOWWHI, NapanenbHin MnowmHi  peLwiTok, 3rigHo 3
Bumoramum 10.2.2, npunmaroum ex = 0;

- NSl OKPeMUX TFiNOK — K MO3aLEHTPOBO CTUCHYTUX enemeHTiB 3a dopmynamu (10.6) i
(10.8); npn LBLOMY NO3OOBXHIO CUMY Y KOXHIN FiNui cnig BU3Ha4yaTu 3 ypaxyBaHHAM OOAaTKOBOIO
3ycunng, CNpUYNHEHOrO Aieto 3rmHanbHOro MoMeHTy My 3rigHo 3 10.3.3, a 3ruHanbHUn MOMeHT My
PO3MOAINNTM MiXK TifKamMun NPOMOPLIAHO XXOPCTKOCTAM (MOMEHTaM iHepLii) rinok Iy (pucyHok 10.1);
AKLLIO 3rvHarnbHUM MOMeHT My adie B NMNOWMHI OAHIET 3 TiNOK, TO Cfig BBa)kaTu MOro Takum, WO
MOBHICTIO MepedaeTbCa Ha U Tinky. Npu pospaxyHky 3rigHo 3 dhopmynow (10.8) rHydkicTb
OKPEMOI FiNKK cnig BUSHAYUTW y 3areXHOCTI Bif, MakcuMaribHOI BiACTaHi MiX By3namMu peLuiTku.
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|

| y | |

PucyHok 10.1 — CxemMa HacKpi3HOro nepepisy CTpMXKHS 3 ABOMA CYLNbHOCTIHYACTUMMU rifikaMmu
10.3.7 Po3paxyHoOk 3’e€AHyBanbHWX MMAaHoOK abo peLiToK HaCKpi3HUX Mno3aLeHTPOoBO
CTUCHYTUMX CTPWXKHIB CNid BMKOHYBaTW 3rigHO 3 BMMoramu 8.2.8 i 8.2.9 Ha Aito nonepeyHol cunu,
3HAYEHHS SKOI JOPIBHIOE OINbLUIOMY 3 ABOX 3HAYeHb: (hakTUYHOI nonepeyvHoi cunmn Q 4m yMOBHOI
nonepey4Hoi cunm Qric, AKa 00UMCNOETLCA BigNOBiAHO 40 BUMOT 8.2.7.

Y BunNagky, Konu 3HavyeHHsA hakTUYHOT MONEPEYHOI CUIN € BinbLUMM 33 3HAYEHHSI YMOBHOI,
CYMiCHY pOBOTY FiNOK HACKPi3HMX MO3aLeHTPOBO CTUCHYTMX eneMeHTiB cnig 3abeanevyBatu, SK
npaBusio, 3a AONOMOrOK PELLITOK.

10.4 MepeBipka mMicLeBOI CTIMKOCTi CTIHOK i NOSICHUX NUCTIB

10.4.1 Po3paxyHKOBi pO3Mipu CTIHOK i NOACHMX MUCTIB (NONuupb), siki pO3paxoBYyOTLCA Ha
BTpaTy MicLeBOi CTiMKOCTI, Cnig Bu3HadaTu BignosigHo oo sumor 8.3.1 1 8.3.6.

10.4.2 MicueBy CTiKiCTb CTIHOK MO3aLEHTPOBO CTUCHYTUX €NeMEeHTIB Ccnig BBaaTu

3abe3neyeHoto, sk i i CTi 7 —_¢f Ry
, SIKWO 3HAYEHHHA YMOBHOI FHYYKOCTi CTiHKM ﬂw_ _J  He nepeBULLYOTb
tv VE
BiOMOBIOHWMX 3HA4YeHb TPaHUYHOI YMOBHOI THYYKOCTi CTiHKM /1UW, Aaki - obumcnioTbCa  3a
dopmynamu Tabnuui 10.3.
10.4.3 CTiHKM NO3auUEHTPOBO CTUCHYTUX E€MEMEHTIB CYLiNbHOro nepepidy (KONOH, CTOSKIB,
onop TOLO) npwu /1«/\/22,3, K npaBuno, cnig nigkpinaoBaTM OCHOBHUMW MOMEPEYHUMMU

pebpamum XKOpCTKOCTI 3rigHo 3 8.3.3.
10.4.4 TMpm NigKpiNMAeHHi CTiIHOK NO3aLEeHTPOBO CTUCHYTOro enieMeHTa No3goBXHIM pebpom

YKOPCTKOCTi 3 MOMEHTOM iHepUii IrI 26heft3, sIKe PO3MIlLylOTb MOCEpPeaMHi CTiHKW, HanbinbLu
HaBaHTaXXeHy (CTUCHYTY) YaCTMHY CTiHKM MiXX NOSICOM i BiCCtO pebpa XXOPCTKOCTi Cnig po3rnsgaTtu

SK OKpeMui BiACiK CTiHKM i nepeBipaTn 3a dopmynamm Tabnuui 10.3. MNpy uboMy po3paxyHoOK i
NPOEKTyBaHHSA pebpa XKOPCTKOCTI | enemMeHTa B LiNOMY cnig BUKOHYBaTU 3rigHo 3 8.3.4.

Tabnuusa 10.3 — dopmyna Ans BU3HAYEHHSI rPaHUYHOT YMOBHOT FHYYKOCTi CTiHOK

Tun .

Cxema niepepizy 1| YMOBH 3aCTOCYBAHHS . . =
nepe I'paHMYHa yMOBHA THYYKICTb CTIHKU A,
pisy €KCLICHTPUCUTET dhopmyn

e ¢ ¢ [10<m <10,0

i "—I—EEI“—" JUIs IBOTABpA| 1, < 2,0 Juow = Awwa =1,3+ 0,157, (10.22)

1 1 I C¢y > Pex

Te caMe | A, >2,0 Ao =Am =1,2+0,354, <31  (10.23)
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Kinens Tabmoum 10.3

Tun |Cxema nepepi3y i| YMOBHU 3aCTOCYBaHHS I'paHHYHA yMOBHA THYUKICTh CTIHKH A,
nepepi3y | eKCIEeHTPUCUTET hopmyn
¢y S Qs - - I ¢, R V4
$ Auw = Az :1,42 A < 0,7 + 2, 40{W
2- X_I * 10<¢, <20 \/0'1(2—am+4[awlz+4ﬂwlz) 1
J! (10.24)
Yo
< _ _
3-i == 10<¢,<2,0 Aw =0,754,,, <0,52+1,8¢,, (10.25)
yl
Yy by .
x- | - &y 1,0§h—£2,0, ~ B -
4-it : A =(0,4+0,077,)| 1+0,25 [2,0- —-
y 0,8<4 <4,0 hy
(10.26)
¥y ey h% e)’
5-i "—le = r{i’” m, >1,0 Aw =2, /% <55 (10.27)
¥ 5

[Ipumirka 1.

A, — YMOBHA FHYYKIiCTh CTPHIKHS Y IUIOLIMHI Aii MOMEHTY;

Awn 1 A, —TPAHHYHI YMOBHi THYYKOCTI CTiHKH, 009HCIeH] Wi 1 1 2 TumiB mepepisis;
C

cr

— koe(imi€eHT, 110 BU3HAYAETHCS 3a Tabuieto 9.7 3aneKHO BiJ 3HAYCHHS « |
&, =(0,—0,)l o, (TyT 0, — HaHOLIbIIE CTUCKYBAJILHE HATIPYXKEHHS OiNlsl PO3PAXyHKOBOT MEXKi CTIHKH, 110 MPUAMAETHCS
31 3HAKOM “ILTIOC” 1 0OUHMCIIOEThCSA 0€3 ypaxyBaHHS KOe(ili€HTIB ¢, a00 cpy; o, — BIINOBIAHE HANPYXEHHS 0111

MIPOTHIICIKHOT PO3PaXyHKOBOI MEXi CTIHKH 31 CBOIM 3HAKOM);
B =015c,7/ 0, (TyT 7=Q/(t,h,) — ycepenHeHe N0THYHE HANPYKEHHS Y PO3PAXyHKOBOMY MEPEPi3i; Ul KOpOOUACTOro

nepepisy r=Q/(2t,h,));
b, — mHMpHHA HOJHMI TABPOBOTO HEPEPi3y 4 THILY.

MIpumirka 2. s nepepisy tTumy | nmpu 0 <m, <1 rpaHuuHy THYUKicTh A, CJiJ BU3HAYaTH JIHIHHOIO IHTEPIIOJIIIIEIO

MiK 3HAUCHHSM A

uw 2

obumucnenum 3rigHo 3 8.3.2 (mpu M, =0) i 3HaYeHHsIM A4, , 00urcaenuM 3a Gopmyioro (10.22)

uw 2

a60 (10.23). Ins nepepisy tumy 1 npu 10 <m, < 20 TpaHWYHY THYUKiCTh A, CJTiJ BU3HAYATH JiHIHHOIO iHTEPIOIAILIEI0

MK 3Ha4YeHHIM A

uw 7

obuncrnennm 3a popmynoro (10.22) a6o (10.23), Ta 3HAYCHHM /luw, oGumcerHM mpu Mx = 20

BiAMOBITHO 110 9.5.1 — anist 6anox 1-ro kiacy Ta BiAmoBiaHO 10 9.5.8 — st 6anok 2-1o 1 3-ro Kiacis.
Mpumitka 3. [pu «,, <0,5 3HadenHs A, i 2 i 4 TUIIB HepepisiB ciix BUSHAYHTH 3TiTHO 3 HopMyTaMu

(10.22) i (10.23) npu 3HaueHHi m, =a,,/(2-a,,) 3 ypaxyBaHHAM npumiTku 2 10 wi€i Tabmuui. Ilpu
0,5<a, <10 3HaYCHHA IUW HEOOXiTHO BHW3HAYATH JIHIHHOI IHTEPIONAIIEI0 MDK 3HAUYCHHIMH IUW,
oOuncnennmu npu ¢, =0,5 1 ¢, =1,0.

Ipumitka 4. [t nepepisis 4 tumy npu 4 <0,8 a6o A >4,0 y Gopmyuni (10.26) npuitMaeTsest BiamosixHo
4,=0,8 abo A, =4,0.

Ipumirka 5. JIna nepepisie 5 tuny npu 3HaueHHAX O0<m <1 3HaueHHA J,, HEOOXiJHO BH3HAYATH

UTiHIfHOIO iHTePIONSIi€r0 MiXK 3HAYCHHAMH /4, , 00YHCICHNUMH 3TiaH0 3 Bumoramu 8.3.2 (m, =0) i 3rigHo 3

(dopmysoro (10.27) BianoBigHO.
(Tabnuuyro 10.3 3miHeHO, 3miHa Ne 1)
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10.4.5 Y Bunagky, KOnu He BMKOHYHOTbCA BUMOrK 3rigHo 3 10.4.2 Ta BignoBigHo 4O Tabnuui
10.3 gonyckaeTbCcs 3a OAHUM i3 HACTYMHUX MiONYHKTIB:

a) rpaHNYHy YMOBHY THYYKICTb CTiHKM A obuucneHy 3a dopmynamu Tabnuui 10.3,

uw

30iNblUyBaTV LUMSIXOM MHOXEHHSI Ha KoegilieHT \/qom ARy]/C/N]/n , ane He Ginblue HiX Y

1,25 pasn, TyT @, — HaiiMeHWwe 3i 3HaYeHb KoedIUieHTIB @,, CO,, @y, @, Po, 5K
BUKOPUCTOBYBANUChH NMpu BigNOBIAHIM Nepesipui CTIMKOCTI;
6) ona nepepisis 1-ro TMMNy 3Ha4YeHHA /TUW, obuuncneHe 3a gopmynoto (10.22) abo (10.23),

30iNbLUMTU MHOXEHHSAM Ha KOemiLieHT:
2N (10.28)

Dex ARy Ve

ofepxaHi Npu LLboOMYy 3HaYEeHHS 1///1UW HeobxigHO NpuiMmaTty He Binblwmmn 3a 3,1.

y=3-

B) Ans nepepisie 1-ro ta 2-ro Tunis npu @, < 0.5 BukoHyBaTu nepesipky 3aranbHOI

CTinKoCTi enemeHta 3a dopmynammn (10.6), (10.8), (10.12), (10.13), (10.15) i (10.16) 3
ypaxyBaHHAM 3MEHLUEHOI PO3paxyHKOBOI Mol Aq, o64mMcneHoi 3a gogatkom J1 9k ons CTUCHYTUX
€MEeMEHTIB i3 THYYKOIO CTiHKOH0.

(MyHkm 10.4.5 3miHeHo, 3miHa Ne 1)

10.4.6 MicueBy CTifKICTb CTUCHYTUX MOACHWX NUCTIB (NOMMLUb) MO3aLEHTPOBO CTUCHYTUX
CTPWXKHIB cnig BBaXaTn 3abe3neyveHHi, SKWO 3HAYEHHS YMOBHOI THYYKOCTi 3BMCY MONUL
ﬂ_ bef Ry 7 bf,l R

f:t— ? Y MOACHOIo JIncTa ﬂ'flz_ —y He nepeBulye BiANOBIgHMX 3Ha4YeHb
f

t, VE

rPaHUYHOI THYYKOCTI qu (/Tuf 1), AKi obumcntooTbea 3a hopmynamm Tabnuui 10.4.

Tabnuusa 10.4 — paHM4Ha yMOBHA rHY4KiCTb 3BMCY NOSICHOTO nucTa (nonuui)

VOB 'paHn4Ha yMOBHa rHy4KiCTb 3BMCY MOSUL
Mn.nepe Cxewma nepepiay i 33CTOCYBaHHS Ay UM MOACHOrO NUCTa A, ; 3@ YMOBHOI
pi3y eKcueHTpucuTeT _
cbopmyn FHYYKOCTi CTpWKHA 0,8 < A, (ly ) <4,0
by g
y Ve
R X W X — — _
1-i1 | ¥ T Ay = Ay —0,01(L5+0,72,)m, (10.30)
y
o
: 0<m, <10
bef
Yo
2.1 {__J_ S, Zus =y —0,01(5,3+137)m, (1031)
|
5
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KiHeub Tabnuui 10.4

'paHMYHa YMOBHA rHY4YKiCTb 3BMCY NONULi IU, un

y

_ Y
| ¢ X x_L x
¥

Tun C L YMmoBu —
nepe Xema nepepisy | 3aCTOCYBaHHS MOACHOrO NCTa A, , 32 YMOBHOI rHY4KOCTI
. eKCUeHTpucuTeT _
piay thopmyn cTpwkHs 0,8< 7, (1,)<4,0
Yy
) o [ A =0,36+0,104,
3-n B | -
(10.32)
3
_J’l
4 x_ _ Ay =0,36+0,107, (10.33)

1,5.

anMiTKa 1. I’ufc — rpaHn4yHe 3Ha4YeHHA yMOBHO.I. FHyL-IKOCTi 3BUCY MOACa YN NOACHOIo nnucta UueHTpasrnbHO

CTMCHYTOrO €fleMeHTa, L0 BU3Ha4aeTbes 3rigHo 3 8.3.7 abo 8.3.8 BianoBsigHo.
MpumiTtka 2. Mpy 3HAYEHHAX 10<m <20 3HAYEHHS A, (/Tum) cnig BM3Ha4aTu NiHINHO IHTEPNONSUIED MK

3HaYeHHAMU A, (/Tm), obuncneHnmn 3rigHo 3 chopmynamum HaBefeHumun y Tabnuui 10.4 i BignosigHO
00 9.5.14i 9.5.15 (npu m,=20), YMOBHO NpuMarody 3Ha4eHHS N TakuM, LLO JOPIBHIOE HYIIO.
Mpumitka 3. [Ins 3BMCIB NOSICHNX NUCTIB (Nnonuup), obpamrneHnx pedbpamn (pUcyHok 8.4), 3Ha4YeHHs /Tuf ,

Ak obumncnioTb 3a hopMmynamu 3rigHo 3 Tabnuueto 10.4, cnig 36iNblWNTU MHOXEHHAM Ha KoediuieHT

MNpumitka 4. MNMpun 3HaveHHAX npu 4 <08 abo 4 >4,0 Yy copmynax Tabnuui 10.4 npuimMaeTbCcs

BignoBsigHo L(Zy)zo,s abo @(@):4,0.

10.4.7 Y Bunagkax, KON He BUKOHYHOTbCS BUMOrM 3rigHo 3 10.4.6 Ta BignosigHO Ao
Tabnuui 10.4 3a ogHUM i3 HACTYNHUX NiANYHKTIB AOMYyCKaETLCSA:

a) 3Ha4YeHHs ﬂ'uf i Ayt 1, 0B4MCnEHi 3a chopmynamm Tabnuui 10.4, 36iNbLNTU MHOXEHHSIM

Ha koedilieHT \/qom ARy}/c/N ¥, , ane He 6inbLe Hix y 1,25 pasis, sk ans 4, BiAnNosiaHO

0o 10.4.5, a);

0) Ans oBOTaBpPOBOro nepepidy 1 Tuny i nepepisdy 2 TMny 3Ha4YeHHS Zuf i Ayf 1, OBumcneHi

3rigHo 3 dopmynamu  (10.30)

(10.31),

BM3HaA4yaeTbCca 3rigHo 3 dopmynoto (10.28); ogepkaHi nNpu LbOMY 3HAYEHHS l///Tuf i 1//}:

30iMblWNTM MHOXEHHSM Ha KOeQilieHT i, Lo

uf 1

HeoOXxigHO npurMaTK He BinblnMK 3a 3Ha4YeHHsa BignosigHo 0,8 i 2,0;
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ZN

vy =2i-——r
* 9, AR Y.

(10.29)

ofepxaHi Npu LLboOMYy 3HaYEeHHS wlﬂuf HeobxigHo npuimaTn He Ginbwnmn 3a 0,9.

(lMyHkm 10.4.7 3miHeHo, 3miHa Ne 1)

10.4.8 Tpu CTUCKY 3i 3rMHOM CTPWXKHSA Yy OBOX FOFIOBHUX MIIOLMHAX MepeBipKY MicLEeBOl
CTINKOCTi CTIHOK i MOSICHUX NUCTIB (3BMCIB NOMMLUb) OOMNYCKAETbCA BMKOHYBATU BiAMOBIAHO A0
10.4.2 — 10.4.7 okpeMO N5 NO3aLEHTPOBOrO CTUCKY Y KOXHIN rONOBHIM NNOLWMHI iHepuii. [pn
LbOMY He [OMycKaeTbCA BMKOHYBaTW MepeBipKy 3aranbHOl CTIMKOCTI enemMeHTa BignoBigHO [0
10.4.5, B) 9K AN CTUCHYTUX €MEMEHTIB 3 FHYYKOI CTiHKOHO.

(IMyHkm 10.4.8 3mineHo, 3miHa Ne 1)

11 PO3PAXYHOK OMNOPHUX NMIAT

11.1 T'abapuTHi po3mipu B MraHi OMOPHOI MAMTU MalTb BM3HA4YaTUCb 3@ YMOBaMMU
po3paxyHKy Ha MiuHicTb 6eToHy dyHaameHTy. MNepenaya po3paxyHKOBOro 3yCUnsis Ha OMOpHY
nAUTYy MOXe 3AINCHIOBATUCL 4epe3 dpe3epoBaHnn Topelb KOMOHM, Lo 0bnupaeTbca Ha
CTpyraHy NoOBEPXHIO OMOpHOI NnnTK (B 6a3ax 3 dpesepoBaHMM TopLEM), abo Yepes 3BapHi LIBK
(y 6asax 3 TpaBepcamm i KOHCONbHUMU pebpamm).

11.2 ToBLUMHY OMOPHOI NAUTK CRiA BU3Ha4YaTy 3 yMOBW MIiLHOCTI NpW 3r1Hi 3a (popmMynoto:

t Z 6Mmax7n
Ry, (11.1)

e ye — koedilieHT ymoB poboTH ONOPHOI NANTY, WO BU3HAYaeTbCA 3a Tabnuueto 5.1;
Mmax — HANBINbLIWKA i3 3rMHANbHMX MOMEHTIB M, WO Ail0Tb Ha Pi3HUX AiNSIHKAX OMOPHOI MAUTH i
BM3HA4alTbCA 3rigHo 3 M.2.

12 PO3PAXYHOK ONMOPHUX YACTHUH

12.1 Po3paxyHOK Ha 3MUHAHHSA B LUMAIHAPUYHUX LIApHipax (uand)ax) 6anaHcMpHux onop
cnif BUKOHYBaTW 3a (OpMyIioHo:

Fyn <1
1,250, Ry

ne F — tnck (cuna) Ha onopy;

ra, la — BigNOBIgHO pagiyc i JOBXWHA LWapHIpa;

Rip — po3paxyHKkoBUi onMip MiCLUEBOMY 3MWHAHHIO MpU LWiNbHOMY [OOTUKaHHI, Lo
NpPUMMaEeTbCs 3a Bumoramm 7.1.

12.2 Po3paxyHOK Ha AdiameTparnbHUA CTUCK KOTKIB HeoOXigHO BWKOHyBaTWM 3a

(12.1)

dopmynoto:

F7,
nCIslk I:\)cd 7/c ’
[e N — KiNbKiCTb KOTKIB;
ds, Ik — BignoBigHO AiameTp i QOBXUHA KOTKA;
Rcq — po3paxyHKoBUI onip giameTpanbHOMy CTUCKY NPW BiflbHOMY AOTMKAHHI, LWO
NPUMMaEeTbCs 3rigHo 3 7.1.
(Mo3sHayky i hopmyny nyHkmy 12.2 3miHeHo, 3miHa Ne 1)

(12.2)
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13 PO3PAXYHKOBI AOBXWHU | TPAHNYHI THYYKOCTI ENIEMEHTIB CTAJIEBUX

KOHCTPYKLIN
13.1 Po3paxyHKOBi [OOBXWHU eNeMeHTIiB NNockux cepm, B’A3er i CTPYKTYPHUX
KOHCTPYKLiN

13.1.1 Po3spaxyHKOBi LOBXUHU Ief il 1 CTUCHYTUX erneMeHTIB KOHCTPYKLUiN NITOCKMX hepM

ef

i B'\3eM y X MNMOWMHI Ta 3 nnowmHu (pucyHok 13.1, a, 6, B,T), 3a BUHATKOM €EfIEMEHTIB,
3a3HadeHunx y BignosigHocTi go 13.1.2 i 13.1.3, cnig npuimatuy 3rigHo 3 Tabnuueto 13.1.

N

a — TPUKyTHa 3i cTosikamu; 6 — po3KiCHa; B — TPMKYTHA 3i LUNPEHrensamu;
I — HaniBpO3KiCHa TPUKYTHA; [ —XpecToBa
PucyHok 13.1 — Cxemu peLliTok oepM Ans BU3HaYEHHS PO3PaxyHKOBUX AOBXMH CTUCHYTUX E€MIEMEHTIB

Tabnuua 13.1 — Po3paxyHKOBi JOBXUHN eNEeMEHTIB NiIockmx bepM i B’a3en

PospaxyHkosi goBxuHn Iy i |,
Hanpsmok No3aoBXHBLOro 3r1Hy eneMeHTa epMu OMOPHINX PO3KOGIB | pewT
nosicis . ereMeHTiB
OMOPHUX CTOSIKIB .
peLliTok

1. Y nnowwHi chepmu |
a) ans depm, oKpiM 3a3Ha4YeHnx y nosuuii 1, 6) I I 0,81
0) Ans 3BapHUX epMm, EeneMeHTU SKUX BUKOHAHI 3
OAVHWNYHMX KYTWKIB, i dpepM i3 MPUKPINIIEHHAM €NeMEHTIB I I 0,91
peLLiTKN A0 NOSACIB BNPUTYN
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PospaxyHkosi goBxuHn 1 i |,

o ewTn
HanpamMok no3goBXHbOro 3rnHy enemeHTa oepmm _ OMOPHUX PO3KOCIB i P '
nosicis . ereMeHTIB
OMOPHUX CTOSIKIB .
peLuiToK
2. Y HanpsiMKy neprneHaukynsapHoMy 40 NnowuHu depmum (3
nnowwmHu depmn) Iy,
a) ans depm, OKpiM 3a3HayYeHnx y nosuuii 2, 6) I, I, I,
6) ana depm 3 nosicamMy 3 3aMKHYTUX npodinis i3 | | 091
NPUKPINIEHHSM eNEMEHTIB PeLUiTKX A0 NosiciB BNpUTYN ! ! TR
3. Y byab-akoMy HanpsaMKy Angd 3BapHux epm, enemeHTu
AKX BWKOHAHi 3 OOWHUYHUX KYTWKIB, MpPU OOHAKOBUX
0,851 I 0,851

BiACTaHAX MK TOYKaMW 3aKpinfieHHs enemMeHTiB Y NSIOLUHI
Ta 3 nnowwmHu bepmu (1 =1, ;)

MpumiTka. | — reomeTpryHa AOBXUHA eneMeHTa (BiACTaHb MiXK LIeHTpaMn HaNonKYnX BY3niB) y NIOLLMHI

tbepmu;

l1 — BiACTaHb Mi>X By3ramm 3akpinieHMn Bif, 3MiLLLEHHS i3 NAOLWMHU hepmm (nosicamn hepm,
cneuianbHYMK B'A3aMM, XXOPCTKUMW MIIUTaMM NOKPUTTIB, NPUKPINIEHMMM OO Nosca 3BapHUMK WBaMu abo

6ontamu TOLLO).

13.1.2 Po3paxyHKOBY [OOBXWHY |efl eneMeHTa depMmu i3 NNOLMHU KOHCTPYKUii, no

nosxuri sikoro gitote sycunnsi ctueky Ny i N, (N;>N,) (pucyHok 13.2), HeoGxigHo

BU3Ha4aTK 3a POPMYIIOH0:

I, = 0,75+o,25% |,

1

(13.1)

Mpn ubOMYy poO3paxyHOK 3aranbHOi CTIMKOCTi enemMeHTa Cnig BWMKOHyBaTW Ha fito

noanosxHboro aycunnst N, .

PoapaxyHkosi gosxuHn |

i Iefl €neMeHTiB MOCTIMHOrO 3a [OBXMHOK Mnepepisy,

PO3KPINMEHNX B’A35IMM Ha AiNAgHKax O4HAKOBOI JOBXMHU, B SKUX Ai0Tb Pi3Hi NO3O0BXHI 3ycunns,

AOMyCKaeTbCA BM3HA4YaTh 3rigHo 3 Tabnuueto P.1.

N,

——

N,
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a — cxeMa dpepmu; 6 — cxema NnonepeyHmnxX ropu3oHTanbHUX B’'si3en Midk pepMamu (BUA 3BEPXY)
PucyHok 13.2 — Cxemu 4na BU3HAYEHHST pO3paxyHKOBUX JOBXMH nosica dhepmu

13.1.3 Po3spaxyHKoBi OOBXWUHU Ief i Ief,l

pO3KOCiB (bepMM i3 XPeCTOBOK pPeLliTKoK 3a

HasiIBHOCTI 3’€iHaHb Yy By3riax NepeTuHy enemMeHTiB peLliTkm (pucyHok 13.1, a) cnig npunmatu:
- Y NSIOWUHI pepMn — TakuMmu, WO OOPIBHIOKTL BiACTaHi MK LEHTpaMun BY3IiB KpiNneHHs
po3KoCy A0 nosica hepmMu i NepeTUHy enemMeHTIB peLliTku (Ief =1);

-3 nnowmHn depmun: AN CTUCHYTMX €enemeHTiB — 3rigHo 3 Tabnuuero 13.2; and
PO3TArHYTUX €NEeMEHTIB — TakMMu, WO AOPIBHIOKTL BiACTaHi MK By3raMu KpinfeHHa enemMeHTiB

peLwiTKn A0 HUXHBOTO i 10 BEPXHLOIO MNOsICiB hepmu (Ief 1= Il)'

Tabnuusa 13.2 — Po3paxyHKOBi JOBXMHU €NEMEHTIB NepexpecHOl peLUiTku

PospaxyHkoBi 4oBXUHU | ; i3 nnowwmHu dhepmu npu
KoHCTpyKLUisa By3na nepeTuHy enemMeHTiB peLuiTki NiATPUMYBanbHOMY eleMEeHTi
PO3TArHYTOMY |Henpawoyomy CTUCHYTOMY
O6ugBa enemMeHTN He NepepuBaloTbLCA | 0,71, I,
MigTpumyBanbHWUIA  efneMeHT  MepepuBaETbCs
nepekpmnBaeTbLCA PACOHKOH):
- po3rnsayBaHUii eNeMeHT He NepepuBaeTbCH 0,71, I, 1,41,
- posrnagyBaHuWA  eneMeHT  nepepuBaEeTbCcH 0,71, - -
nepekpmBaeTbCA PaCOHKO
Mpumitka. | — BiACTaHb Mi>K LLeHTpaMu BY3iB KpiNfieHHs eNeMeHTa peLliTku 4o nosca epmu i nepeTuHy
erleMeHTIB;
I, — BiACTaHb MiX By3namMu KpinfeHHs enemeHTa peLuiTkiu 40 HUXHBOTO | 0 BEPXHLOro nosca
dhepmum.

13.1.4 Papiyc iHepuii /i nepepisiB enemMeHTiB i3 OAMHOYHMX KYTUKIB MpU BU3HAYEHHI

FHYYKOCTI cnig NpUnMaT Taknw, WO OOPIBHIOE:

- MiHiManbHoOMy pagiycy iHepuil (I=imin) — NpU PO3pPaxyHKOBIN [OBXMWHI enemMeHTa He

MeHLwin 3a 0,85 | (ge | — BigcTaHb MiXk LLIEeHTpamMKn HaNBNMKYNX BY3NiB);
- pagiycy iHepuii KyTuMka BIiOHOCHO WMOro OCi, WO NpOXoAUTb NepneHauKynspHo abo

napanensHo nnowwHi dpepmun (I = Ix abo | = Iy) 3anexHo Big opieHTauil NMOWWHN 3rnHY

hepmMu — y peLuTi BUNagkis.

13.1.5 Po3spaxyHKoBi OOBXWHU |ef €fleMeHTIB CTPYKTYPHMUX KOHCTPYKUIN cnig npunumatu

3rigHo 3 Tabnuueto 13.3.

Pagiycwn iHepuii nepepisiB i €NeMeHTIB CTPYKTYPHUX KOHCTPYKLIA NP BU3HAYEHHI THYYKOCTI

cnig npunmaTi TakuMu, Lo OOPIBHIOKOTL:

- pagiycy iHepuii KyTuMka BIOHOCHO WMOro OCi, WO NpOXoAUTb NEepPneHauKynsipHo abo

napanensHo nrowmHi depmun (I =1y a6o

CHpMVIMa}OTb no3aBy3sioBe noriepevyHe HaBaHTaXeHH4;

=|y) — ANng CTUCHYTUX EfeMEHTIB, Lo

- MiHiManbHoMy pagiycy iHepuii ( i= imin ) — y pewTi BUNagkie.
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Tabnuusa 13.3 — Po3paxyHKOBI JOBXWHW €NTEMEHTIB CTPYKTYPHUX KOHCTPYKLIN

EnemMeHTu CTPYKTYPHUX KOHCTPYKLiN PospaxyHkoBa goBXnHa

Ief

1. Okpim 3a3HayveHunx y nosmuisx 2 i 3 I

2. HepoaspisHi (WO He nepepuBaloTbCsl Yy By3nax) MosicM, a TakoX

erneMeHT! TMOsACIB | pewiToK, WO MNPUKPINMIITLCA Y By3nax
3BaplOBaHHAM BMPUTYN A0 KynbOBMX abo UMNIHOPUYHMX BY3NOBMX 0,851
ernemMeHTiB

3. 3 OOWHOYHMX KyTUKIiB, LWIO NPUKPINIOITECA Yy By3nax OAHIie
nonuueto:

a) 3BapHMMM WBaMu abo GonTamu (He MeHLU, sik ABOMa), PO3MILLLEHNMU
B3AOBX enemeHTa, npu | /i,

- [0 90 BKMOYHO |

0,901

- noHaa 90 go 120 BKMOYHO

- noHag 120 go 150 BkNOYHO (NMLLEe NS eNEMEHTIB PeLUiTKN) 0,751
0,701

- noHag 150 go 200 BKMHOYHO (NWLe AN eneMeHTIB PeLUiTKn)

6) oaHwum GonTom npm 1/, -

- [0 90 BKMOYHO |

- noHag 90 go 120 BkNHOYHO 0,951

- noHag 120 go 150 BKIHOYHO (NMLWe ANns eNeMEHTIB PeLUiTKN) 0,851

- noHag 150 go 200 BKMHOYHO (NWLe AN eneMeHTIB PeLLiTKn) 0,80 |

Mpumitka. | — reomeTpuyHa OOBXMHA eneMeHTa (BiACTaHb MK LeHTpamu BY3MiB CTPYKTYPHOI

KOHCTPYKLUi).

13.2 Po3paxyHKOBi AOBXWHWU eNNeMeHTiB NPOCTOPOBMX peLliT4acTux
KOHCTPYKLin

13.2.1 Po3paxyHKOBi AOBXMHM i padiycu iHepLii nepepisiB CTUCHYTUX i HEHaBaHTaXXEHNX
€reMeHTIB MPOCTOPOBMX KOHCTPYKUIN (pUCyHOK 13.3), BUKOHAHUX 3 OOUHOYHUX PiBHOMOMNYKOBMX
KYTUKIB NMpW BU3HAYeHi THY4YKOCTi cnig npurimMaTtu 3rigHo 3 Tabnuueto 13.4 Ta BignosigHO A0
Tabnuub 13.5i 13.6.
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a, 6, B — CyMillleHi; I, 4, — HE CyMiLLeHi; € — YaCTKOBO CyMilleHi (M03Ha4YeHHs — AnBUCb Tabnuui 13.4 i
13.5)
PucyHok 13.3 — Cxemu NpOCTOPOBMX PeLUiTHACTUX KOHCTPYKLLN i3 By3namm B CyMiXKHMUX rpaHsix
13.2.2 Po3paxyHKOBi OOBXWHW i pagiycu iHepuii po3TArHYyTUX enemeHTiB, BUKOHAHUX 3
OANHNYHUX PIBHOMOSIMYKOBMX KYTUKIB, NPU BU3HAYEHI THYYKOCTI cnig npunmaTtu:
- Ans NOsiCiB — 3rigHo 3 Tabnuueto 13.4;
- ANsi PO3KOCIB XPeCTOBOI peLUiTkM 3a pUcyHKoM 13.3, a, A: Yy NAOLWMHI rpaHi — Taknumu, Lo

OOPIBHIOTb [OBXWHI |d i pagiycy iHepuji Imin; 3 MAOWMHN rpaHi — TakMMW, WO OOPIBHIOKTL
MOBHiIl OOBXMHI po3Kocy |d1 i papiycy iHepuii i, BiGHOCHO OCi, NapanenbHOT NIOLWMUHI rpaHi;

- Ans poskociB (pucyHok 13.3, 6, B, I, €) — Takumu, WO OOPIBHIOTL AOBXUHI Id i pagiycy
iHepuii 1. .
Tabnuua 13.4 — Po3paxyHKOBI JOBXWHN NPOCTOPOBUX KOHCTPYKLIiNA, ENEMEHTUN SKUX
BWKOHaHI 3 OANHOYHUX PIBHOMOJSIMYKOBUX KYTUKIB

EnemeHTM NpoCcTOPOBUX KOHCTPYKLi I [

MNosicu 3rigHo 3:

- pucyHkom 13.3, a, 6, B I, imin
- pucyHkom 13.3,1, 1 0,731 Imin
- pucyHkom 13.3, e 0,641, Imin
Po3kocu 3rigHo 3:

- pucyHkom 13.3,a, A Halge Imin
- pucyHkom 13.3,6, B, T, €, )y min
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KiHeub Tabnuui 13.4

EnemeHTM NpoCcTOPOBUX KOHCTPYKLi I

Po3nipku 3rigHo 3: I
- pucyHkom 13.3, 6, e 0,801,

min

- pucyHkom 13.3, B 0,731, I

min

Mpumitka 1. |,. — ymMOBHa JOBXMHA, WO NPUIUMAaETLCA 3riaHO 3 Tabnuueto 13.5;
Uy — KOemiLliEHT po3paxyHKOBOI JOBXMHMU, L0 NPUIMaETbLCA 3rigHo 3 Tabnuueto 13.6.

MpumiTtka 2. Po3kocu (pucyHok 13.3, a, 4) B ToUYKax NepeTnHy NOBMHHI OyTK CKpinneHi Mixx coboto
3BapHUMKM abo 6oNTOBMMM 3'€QHAHHAMM.

Tabnuusa 13.5 — YMOBHi JOBXWHN €M1EMEHTIB MPOCTOPOBMX KOHCTPYKLLiA

YMoBHa AoBXunHa poskocy |,
KoHCTpykList By3na nepeTuHy enemMeHTis NPy NigTPUMYBarnbHOMY enemMeHTi
peLuiTkn PO3TArHYTOMY Henpaw4omMy CTUCHYTO
My
O6unaBa CTpWXKHI HE NepepmBalOTLCSA Iy 131, 0,8 la1
MigTpumMyBanbHUM enemMeHT
nepepvBaeTbCs i NepekpnBaeTbCs
(acoHKOI0; po3rnaayBanbHUN eNemMeHT He
NepekpmBaETLCH Y KOHCTPYKLIAX 3rigHo 3:
- pucyHkom 13.3, a 1,31, 161, la
- pucyHkom 13.3, 1 (1, 75— 0,15n) I (1,9 - 0,1n) I laa
By3on nepeTvHy enemeHTiB 3aKpinneHui I, I lg
Bifl rOPM30OHTANIbHOIO NEpPeMilLieHHs 3
NAOLLMHU rpaHi (giadparmoro ToLLO)
. [ . . . . N .
Mpumitka 1. n= m*m'”ld , 8 i i 1y in — HAMMEHLUi MOMEeHTH iHepLii nonepeYHoro nepepisy BignoBigHO
d,min'm
nosica i posKkocy.
Mpumitka 2. Mpy n<1 a6o n >3y opmynax Tabnuui NnpuirmaeTbes BianoBiaHo Nn=1 a6o n=3.

(lMo3Hayky mabnuuyi 13.5 amiHeHo, 3miHa Ne 1)

71



[OBH B.2.6-198:2014
Tabnuua 13.6 — KoedilieHTn po3paxyHKOBOI JOBXMHM PO3KOCY

3HayeHHs g, npu /i ., WO OOpiBHIOE

min ’

MpuKpinneHHa po3kocy A0 MosciB 3HaueHHs n | A° 60 noHan 60 go 160
BKIHOYH noHag 160
BKIIOYHO
o

3BapHuUMY WBamu abo GonTamm (He MeHLU Po 2 1,14 0,54 + 36/l 0,765
Hi>X ABOMA), PO3MILLEHNMI BAOBX PO3KOCY MoHap 6 1,04 0,54 +28,8i ../l 0,740

3a6 .
OpaHum 6onTom & DAk Ak 1,12 0,64 + 28,8i,,,/1 0,820

3Ha4eHb

Mpumitka 1.
n — anBucb Tabnuuto 13.5;

| — poBxuHa, AKka NPUIAMAETLCH TAKOIO, WO [OPIBHIOE: Id — AN po3kociB 3a pucyHkom 13.3, 6, B, 1, €; | . 3rinHo 3

C
Tabnuueto 13.5 — ans poskocis (pucyHkun 13.3, a Ta 13.3, ).
MpumiTtka 2. 3HaueHHs KoedilieHTa L4y Mpu 2<n<6 cnig BU3HA4aTM 3a AOMNOMOrOHO JTiHINHOT iHTeprnonAwji.

Mpumitka 3. Y BUNaaKy, KONM OAMH KiHELb PO3KOCY MPUKPINMETbCA 00 nosica 6e3 3acTocyBaHHA (PacOHKM 3a
Jonomoroto 3BapHux abo 6onToBux 3’€AHaHb, a APYrM KiHeub — 4vepe3 hacoHKy, koedilieHT po3paxyHKOBOI

OOBXMHN PO3KOCY NPUAMAETBCS TaknM, LLO OOPIBHIOE 0,5(1+ ,ud) ; NPV NpUKpinneHHi 060ox KiHLUiB po3kocy A0 noscis
Yyepes dacoHkun — 1, =1,0.

Mpumitka 4. KiHui po3kociB 3a pucyHkom 13.3, B cnig NpuKpinnoBaTtn, Sk npasuno, 6e3 3actocyBaHHA pacoHok. Y
LbOMY BMNaZKy Npu iXHbOMY MPUKPINIEHHI 40 PO3NOpKK i Nosica 3a AONOMOrol 3BapHMX LUBIB ab0 He MEHLUE Hix
OBOX 6OMTIB, PO3MILLEHNX B3A0OBX AOBXMHW PO3KOCY, 3HAYEHHs koediuieHTa My NpUAMaETbea Sk npu n<2.VY

BMNAaAKy NPUKPINMAEHHS KiHLIB PO3KOCY OAHMM OONTOM 3Ha4YeHHs KoedilieHTa Hy npuiMatoTh 3a Uieto Tabnuueto, a

npy 064YNCNEHHI 3HAYEHHS |ef 3rigHo 3 Tabnuueto 13.4 3amicTb 3Ha4YeHHSA Hy NPUIMalOTb 3HAYEHHS O,5(1+ ,ud) .

13.2.3 Po3spaxyHKoBi OOBXUHU Ief i pagiycu iHepuii | enemeHTiB, BUKOHAHMX i3 Tpyb umn

napHuMx KyTukiB, crnig npuimaTty BignosigHo go 13.1.1 — 13.1.3.
13.3 Po3paxyHKOBi AOBXWHU KOJIOH (CTOSIKIB)

13.3.1 Po3paxyHKoBi [OBXWUHU Ief KOMNMOH (CTOSIKiB) MOCTIMHOrO Mo AOBXMWHI nepepidy abo
OKpPEeMMX OiNsHOK CTYMiHYaCTMX KOSMOH CNig BM3Ha4aTth 3a (hopMyIio
e = ., (132)
ae U — koedilieHT po3paxyHKOBOT JOBXUHWN KOSOHW;

|C — reoMeTpUYHa JOBXMHA KOMOHW, OKpPeMOi ii AinsiHku abo BUCOTa NOBEPXY.

13.3.2 lNpu BM3HaYeHi KoedilieHTIB pO3paxyHKOBOI OOBXWHU KOMOH (CTOSAKIB) 3HaYEHHS
MO3AOBXHIX CUM B enemMeHTax cucteMu cnig npuiamatv, SK nNpasBurio, Ans Toro X camoro
CMOMy4YeHHs1 PO3PaxyHKOBUX HaBaHTaXeHb, OMS SKOM0 BUKOHYETLCHA MepeBipka CTIMKOCTI KOMOH
(cTosIKiB) Ta enemeHTIB iX NepepisiB BigNoBiAHO 40 BMMOr po3ginis 8 i 10.

JonyckaeTbca Bu3Ha4YaTU KoewilieHT pO3paxyHKOBOI LOBXWHWU KOFIOHW MOCTINHOrO Mo
OOBXWHI nepepidy Ta OKpeMoi AiNAHKM CTyMiHYacTOi KOMOHM Nuwie ANd Takoro CrhofyyYeHHs
pO3paxyHKOBMX HaBaHTaXeHb, SIKe XapakTepusyeTbCsl HaMBINbLLIMM 3HAYEHHSIM MOB3A0BXHbLOIO
CTUCKanbHOro 3yCcunng y KOSIOHI Ta Ha OKpeMin 1i AinsHui, i ogepxaHi 3HadYeHHs KoediuieHTy U
BMKOPWUCTOBYBATU ANS iHWMX KOMOIHaLii HAaBaHTaXeHb.

Mpn Bu3Ha4eHHI KoedilieHTIB pPO3paxyHKOBOI [OOBXWHW KOSOH (CTOsIKiB) paMm HeobxigHo
PO3PIi3HATN 3aKpinneHi (HeBinMbHI) Ta He 3akpinneHi (BinbHi) pamun Big nepekocy. Y nepliomy
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BUMAAKy BY3Nu KpinmneHHs pureniB [0 KOMOH 3akpinfeHi Big ropusoHTanbHUX nepeMilleHb Yy
NAOLWWHI pamMu; y ApYyroMy BUMNaaKy — He 3aKkpinneHi Big TakMx nepemilleHb.
Pamu 3 XXOpCTKMM 3BapHUM 3'€QHaHHAM PUreniB i KOMOH Ta XXOPCTKMM 3aLLEMITEHHAM KOJIOH
y dyHOaMeHTax, TaKi O PO3KPinSeHi y CBOI MMOLWMWMHI eNemMeHTaMn XXOPCTKOCTI (CUCTEMOLD
B’A3eM, CTiHKaMW, XOPCTKUMUN OUCKAMW MOKPUTTIB i NEPEKPUTTIB Ta iHLUMMKN KOHCTPYKLiSIMK), cnig
BBa)XkaTW HEBINIbHUMMU, SKLLO
XKOPCTKICTb Ha 3CyB PO3KPINSIeHOI eneMeHTaMm XOPCTKOCTI paMy He MeHLle HiX y 6 pasis
nepesuLLye
BiANOBIAHY XOPCTKICTb pamu 6e3 po3KpinntoBanbHNX eNeMEHTIB XXOPCTKOCTI.
13.3.3 KoediuieHTn po3paxyHKOBOI OOBXWMHWU L/ KONOH (CTOSIKIB) MOCTIMHOIO 3a LOBXWHOK
nepepisy cnig
BU3HAYaTM 3anexHO Bi4 YMOB 3aKpinfieHHA iX KiHUiB i BMAY HaBaHTaxeHHsA. Ons gesikux
BUNaaKiB OMOPHOro
3aKpinmeHHs | By HaBaHTa)KEHHA 3HaYeHHS koedoilieHTa y HaBeaeHi B Tabnuui 13.7.
BuaHavyeHHA po3paxyHKOBMX AOBXMH KOMOH (CTOSIKIB) Ta koedilieHTiB po3paxyHKOBOI
OOBXWUHN U
BUKOHYBATW 3rigHO 3 gogatkom P.
BuaHayeHHs po3paxyHKOBOI AOBXWHW efleMeHTa, PO3KPInmeHoro B’a3amu B OA4HIN NAOLLMHI
BU3HA4aTU
3rigHo 3 Tabnuueto P.1.
KoeilieHTn po3paxyHKOBOT JOBXWUHW KOSOH (CTOSIKIB) MOCTIMHOIO NO JOBXWHI Nepepisy
3 NPYXHUMW 3aKpiNfeHHaSMW KiHUiB crig Bu3Hayatn 3a opMyrnamMu, HaBeOeHUMU Y
Tabnuuax P.2, P.3.

Tabnuusa 13.7 — KoediyieHTn po3paxyHKOBOI JOBXWHU KOMOH (CTOSIKIB)

N &N $N N
|
Cxema OropHOro T =T
3aKpinNneHHs! KOSloH \ / /
(cTosikiB) i BUA / J /
HaBaHTaXeHHS l / / /
/ , / Vo
nax
TITT
)7 0,5 2,0 1,0 2,0 0,725 1,12

13.3.4 KoediuieHTn po3paxyHKOBOT AOBXMHM L KONIOH NOCTIMHOIO 3a JOBXWHOK Nnepepisy y
NAOLLUMHI BiNbHUX i HEBINBHUX paM NPK XOPCTKOMY 3BapHOMY 3’€HaHHI puresis 3 KONIOHaMu i Npu
OAHAKOBOMY 3aBaHTaXXEHHi pO3MilLleHMX B OAHOMY pPiBHi By3niB chif Bu3Hadaty 3a dopmMynamm
Tabnuui 13.8.

13.3.5 KoediuieHT po3paxyHKOBOI AOBXMHWU [/ KONOH (CTOSKIB) 1 Apycy OAHOMPOTiHHMX i
BGaraTonporiHHMX pamMm AoNycKaeTbCs BU3Ha4YaTu BignosigHo fo Tabnuui P.4.

13.3.6 Tpu BigHOLLEHHI H/B>6,0 (oe H — noBHa BWCOTa BiNbHOI GaraTonoBepxoBOi
pamu, B — wupnHa abo 3aranbHuUin NporiH pamun) NoBMHHA OyTW nepeipeHa 3ararnbHa CTINKICTb
pamMu B LiNOMY 5K KOHCOSIbHOIO CTPUXKHS HACKPIi3HOro nepepisy, 3aLemMreHoro Ha onopi.

13.3.7 lpn  HepiBHOMIPHOMY HaBaHTaXEHHI BEPXHiX BY3MiB KOMIOH Yy  BifbHIN
OAHOMOBEPXOBI paMi i HasiBHOCTI »KOPCTKOrO AMcKa MOKpUTTS abo ropuM3oHTanbHUX PO3nipok,
pO3TallOBaHUX MO BepXy YCiX KOMOH i CrApsAMOBaHUX i3 MMAOWMHM paMu, KoediuieHTu
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pPO3paxyHKOBOI OOBXUHU [ HaWBiNbLl HaBaHTaXXEHOi KONMOHMW Yy NIOLWMHI paMu chnig BU3HA4aTK

3a hopMyroto:

: (13.8)

ae | — KoedilieHT po3paxyHKOBOI JOBXMHWU KOJTOHW, LLO MepeBipAeTbes, obumMcneHun 3a
dopmynamm Tabnuui 13.8;

|C, NC — BIANOBIAHO MOMEHT iHepUii nepepisy i NO3O0BXHE CTUCKaNbHE 3yCcUnns y
HaMBiNbLL HaBaHTaXEHI KONOHW PO3rnsiayBaHol pamu;

ZNi , Zli — BIOMNOBIAHO CymMa pO3paxyHKOBWUX MO3AOBXHIX 3yCWUMb i MOMEHTIB iHepLil
i i

nepepisiB ycix KOMOH po3rnsayBaHoi pamu i He Binbll HX YOTUPbOX CYCIOHIX pam (no ABi 3
KOXXHOro OOKy po3rnsigyBaHOi pamu); Npy LbOMY BCi MO3L4O0BXHI 3ycunns chig Bu3Hayatu ons Tiel
X camol KombBiHaLii po3paxyHKOBMX HABAHTaXEHb, 3a SIKOI B KOJSOHI, LLO NepeBipseTbCs, BUHNKAE
po3paxyHKOBE NO3A0BXHE 3ycunns Ne.

Tabnuua 13.8 — ®opmynu ons BU3HA4YEHHS KOeilieHTiB po3paxyHKOBOI JOBXMHM KOJIOH pam

KoediuieHT y dhopmynax
Cxema pamu (13.3) |— (13.7) KoediuieHT 1
p n
BinbHi pamu
" Js'-' N Isllc
o] Jo| Il
Th p= C 0,38
— 0 p=2, 1+ == (13.3)
Js1 't 2 4 k(n +n,) n
Jt.‘ Jc I-J;i . k +1
o Lyl
J‘-.i Js1 N Il
Jo| de| P L
== by p= . [n+0,56 (13.4)
M s o ” k(n,+n,) n+0,14
Je Jc EJC . k+1
«t'v[..' oy {9
N N NN N BepxHin nosBepx Mpnn<0,2
Dsr ] =] Thaldha] - k(p +pp) |2k(n +n,) - (p+0,68)/n+0,22
I EEEE k+1 k+1 J0.68p(p+0,9)(n+0,08)+0,1n
J. T, | <
S S I I CepepHiit noBepx (13.5)
Iy’ lyeply; K(p,+p,) |k(n+n,) npu n> 0,2
k+1 k+1 _(p+0,63)yn+0,28
HwxHil nosepx Jpn(p+0,9)+0,In
k+1 k+1
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KoediuieHT y hopmynax
Cxema pamu (13.3) - (13.7) KoediuieHT u
p | n
HeBinbHi pamu
aﬂn& fN Ni N; fM N BepxHin nosepx
pdst] = P |2 | 0 0,5(p.+p,) M +N,
Je o o Jo| el e L L
= — 5171+ CepepHiii noBepx 1+0,46(p+n)+0,18pn
M I 0.5 05 H=
- 8 5(p.+p,) (0,5(n,+n,) 1+0,93(p+n)+0,71pn
Iy sl iy (13.7)
HwxHIn nosepx
p,+ P, 0,5(n,+n,)
Mpumitka 1. 14, 1, I, |, MOMEHTU iHepLUii pOo3paxyHKOBMX NepepisiB purenis, ki NpunsralTb

BiMOBIAHO 4O BEPXHBOIO i HUKHBOTO KiHLiB KOMOHW, LLIO NEPEBIPAETLCS;
l., |; — BignosigHO MOMeEHT iHepLii po3paxyHKOBOro nepepiay i reoMeTpuYHa AOBXMHA KOSIOHU, AKa
nepeBipsAETLCS;
L, I, — nporoHun pamu; K — KinbKiCTb NpOroHis;
Il .

Mpumitka 2. [na kparHbOi KOMOHW BiNbHOI BaratonporiHHOI pamu koediuieHT 4 cnig Bu3Hayatu npu
BHAYEHHAX P i N, TPUAHATUX SK ANSA KONOH OAHOMPOTIHHOT pamu.
Mpumitka 3. [Ina ogHonporiHHOi 6aratonoBepxoBoi paMu npu obuncnexHi p, i N, y dopmynax (13.5) —

(13.7) npuiimaetbes p, =n, =0.

1!

13.3.8 KoediuieHT po3paxyHKOBOI OOBXWHW U OKPEMWUX [LiNSHOK CTYMNiHYaCTUX KOMOH Yy

NAOLLUMHI pamMmun pekoMeHOy€eTbCA BU3Ha4aTu 3rigHo 3 gogaTkom C.

Mpn BU3HA4YEHHI KOemiLEHTIB pO3paxyHKOBOI OOBXWHW U ANA CTyniHY4acTUX KOMOH pam

OZHOMOBEPXOBMX MPOMWCIIOBUX CMOPYA, A0MNYCKAETLCS:
- He BPaxoBYyBaTW BMIIMB CTYNEHs 3aBaHTaXXEHHS | X)KOPCTKOCTi CYCiAHIX KOJOH;

- anst 6araTonporiHHMX paM (3 KinbKiCTIO MPOroHiB ABa i Binblie) 3a HasiBHOCTI XOPCTKOro
AncKa nokpuTTa abo ropu3oHTanbHUX MO3A0OBXKHIX | MomnepedHux B’'A3en i3 posnipkamu,
po3sTalloBaHMMK NO BepXy BCiX KOMOH, Ski 3abesneuvytoTb MPOCTOPOBY pPOBOTY Kapkaca cnopya,
BU3HA4YaTU PO3PaxyHKOBi OOBXWHWU KOSIOH SIK Afs1 CTOSIKIB, HEPYXOMO 3aKpiMneHuX y PiBHI By3niB

CNOJNTy4eHHA 3 purendamMmm pam.

13.3.9 lMpwn BU3HaA4YEHHI KoemiLieHTiB pOo3paxyHKOBOI JOBXWUHN KOFIOH PaMHUX CUCTEM 3rigHO
3 13.3.3 — 13.3.8 gonyckaeTbCA BpaxoByBaTW BMAMB XapakTepy AedopMyBaHHS cUCTEMM Mig

HaBaHTaXXeHHsM BignosigHo oo P.2.

13.3.10 Po3paxyHKOBi AOBXMWHW KOSMOH Y HanpsiMKy 3 MAOLWUHU pamMu PEeKOMEHOYETbCH, SK
npaBuno, NpuMMMaTM TakuMmu, WO [OOPIBHIOKOTb BiACTaHi MK By3namu 3akpinfieHHs KOMOH Bid
rOPU3OHTANbHUX MEpPeMilleHb i3 NMOWMHM paMy  (onopamm KOSMOH, NigkpaHoBux ©Oanok
NiAKPOKBSIHMX doepM, BYy3raMu KpinneHHs enemMeHTiB B'A3en i pureniB Towo). Po3paxyHKoBi
OOBXWHN [O0MYCKAeTbCA BM3HAYaTW Ha NigcTaBi pO3paxyHKOBOI CXEMW, sika BPaxoBYE (PaKTUYHI

yMOBU 3aKpiI'IJ'IeHHF| KOJTOH.

13.3.11 Po3paxyHKOBY [HOBXWHY TifIOK MNJIOCKMX OMOP  TPAHCMOPTEPHMX  ranepen

pekoMeHOYETbCA NPUAMAaTK Takoko, L0 JOPIBHIOE:

- Yy NO340BXHBOMY HaNpPSAMKy ranepei (3 NIoLwuH1 onopn) — BUCOTI onopw (Big HU3y 6asu
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00 OCi HWXHbOro nosica oepmu abo Barnku), NOMHOXEHIA Ha KOemILEHT 4, BU3HAYEHUN K Ans
CTOSIKIB NMOCTIMHOIO 3a JOBXUHOIO Nepepi3dy 3anexHo Bi YMOB 3aKpinfeHHs iX KiHUiB;

- y nonepevyHoMy HanpsMKy ranepei (B NAOLWMHI onopu) — BiACTaHi MiX LleHTpamMu By3niB
PELUITKN; MpX LbOMY NOBUHHA OYTK NepeBipeHa 3aranbHa CTiKiCTb ONOpU B LLINTOMY SIK KOHCOSTbHOMO
CTPWXKHS HacKpi3HOro nepepisy, 3aLeMrneHoro B OCHOBI.

13.4 I'paHU4Hi THYYKOCTi efnneMeHTiB

13.4.1 PekoMeHAYeTbCA WOO rHyYKiCTb enemeHnTa A = | ¢t / | He NepeBuLLyBana 3Ha4YeHHsa Ay =

200 gnsa cTUCHYTUX eneMeHTiB i Ay = 400 Ans po3TArHyTUX enemMeHTiB.

(MyHkm 13.4.1 3miHeHO, 3MiHa Ne 1)

13.4.2 Y pasi nepeBuLLEHHA 3HaYeHb THYYKOCTi, BkasaHux B 13.4.1, cnig [oJaTtkoBO
nepeBipsaATM MILHICTb | CTIMKICTb Takmx €nemMeHTIB Ha Mil0 MICLUEBUX HaBaHTaXeHb Mig 4ac
TPaHCMNOPTYBAHHS | MOHTaXYy.

(MyHkm 13.4.2 3miHeHo, 3miHa Ne 1)

Tabnuua 13.9

(Tabnuuyro 13.9 eunyqeHo, 3miHa Ne 1)

Ta6nuua 13.10

(Tabnuuyro 13.10 eunyyeHo, 3miHa Ne 1)

14 PO3PAXYHOK JINCTOBUX KOHCTPYKLIX

14.1 Po3paxyHOK 060JIOHOK 06epTaHHA Ha MiLHICTb

14.1.1 Po3paxyHOK Ha MIiLHICTb NMIMCTOBUX KOHCTPYKLiA (060NOHOK 00epTaHHSA 3a pUCyHKaMm
14.1; 14.2 ta 14.3), ki nepebyBaloTb y 6€3MOMEHTHOMY HaMpyXeHOMY CTaHi, Crnid BUKOHYyBaTK 3a
dopMynoto:

I

Ry
e Ve — KoeqillieHT yMOB pob0TM KOHCTPYKLIN, IKMIA NpU3HaYaeTbCs 3rigHo 3 Tabnuueto 5.1.
Ox | oy — HOpManbHi HanNpyXeHHs y ABOX B3aEMHO NepneHanKynsapHUX HanpsimMkax;

\/crf —0,0, +0; +3r5, <1, (14.1)

Ty — BOTWYHI HANPY>XEHHS Y TOYLi CTiHKM ODOMOHKM, sika po3rnsaacTbes;
Mpn ubOMy abBCOMOTHI 3HAYEHHS TONIOBHMX HAMpPyXeHb MOBUHHI OyTM He OGinblwmMK 3a
3HAYEHHA PO3PaxyHKOBUX OMOPIB, MOMHOXEHUX Ha Ve.
14.1.2 HanpyxeHHs1 y 6€3MOMEHTHUX TOHKOCTIHHMX 000NOHKax obepTaHHs (pucyHok 14.1),
sKi nepebyBatoTh Mg TMCKOM pianHuW, rady abo cunkoro marepiany, cnig Bu3Hadatu 3a opmynamu:

F

abc

o, =—2 —
Y 2xrtcosd’

A%
27
t n

(14.2)

o, =

(14.3)
e o1 i oz — BigNOBIAHO MepuaianbHe i KinbueBe HanpyXeHHs;
Fabc — NPOEKList Ha BiCb Z — Z ODOMOHKM NOBHOIO PO3PaxyHKOBOIO TUCKY, LLO Ai€ Ha YaCTUHY
060noHKM
abc (pucyHok 14.1);
r, @ — pagiyc i KyT, nokasaHi Ha pucyHky 14.1;
t — TOBLUMHA OBOMOHKM;
1 — PO3PaxyHKOBUI TUCK HA OAMHULIKO MOBEpPXHi o6onoHkn, H/mm?;
r1, r2 — pagiycu KpUBM3HM Y FOSIOBHUX HaNpsiMKax cepeaHboi NOBEPXHiI OOOMOHKMN.
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N
Z Z ’
" .
| ‘ a1 r N
=2
Ebc i
! e 0]
a ‘ ¢
5 ¢ Fa
7 N
Z Z
PucyHok 14.1 — Cxema PucyHok 14.2 — PucyHok 14.3 — Cxema KOHiYHOi
060NOHKM 0B6EepTaHHSA Cxema KOHi4YHOi 060MoHI  ODOSTOHKM 06epTaHHA Npu aji
obepTaHHs MO300BXHBbOMO 3YCUINSA CTUCKY

14.1.3 HanpyxeHHs1 Y CTUCHYTUX GE3MOMEHTHUX TOHKOCTIHHMX 0BOMNOHKax obepTaHHs, Lo
nepeOyBatoTb Nig BHYTPILLHIM PIBHOMIPHUM TUCKOM, Chig BU3HAYMTK 3a DOPMYyaMMu:
- ANS uniHAPUYHUX

o 2N Pt
2t t
(14.4)
- ANSA chepudHmX
= :p—zr .
1 2 o

(14.5)
- ANS KOHIYHMX

S L , 02 - A : (14.6)
2tcosd tcosé

e P2 — pO3paxyHKOBUI BHYTPILLIHIA TUCK HA OAMHULIO MOBEPXHI 0B60MNOHKY;

I — pagiyc cepeaHboi NOBEPXHi 060NOHKY;

6 — KyT MiX TBIpHOIO KOHYCa i NOro BiCCIO Z — Z (PUCYHOK 14.2).

14.1.4 TMpwn nepesipui MILHOCTI OBOOMOHOK Yy MiCUAX 3MiHM iXHbOI (DOPMM YN TOBLUMHK, a
TaKOoX 3MiHW HaBaHTaXXeHHS Cnig BpaxoByBaTU MICLIEBI HAMPYXXEHHS (KpanoBun edekT).

14.2 Po3paxyHOK 060NIOHOK 06epTaHHSA Ha CTiNKiCTb

14.2.1 Po3paxyHOK Ha CTiNKICTb 3aMKHYTUX KPYroBMX LMMIHAPUYHUX ODOMOHOK 06epTaHHs,
PiIBHOMIPHO CTUCHYTUX Yy NapanesibHOMY A0 TBIPHOI HanNpPAMKY, cif BUKOHYyBaTK 3a (hOpMYIOH:

Glyn Sl

, (24.7)
Gcr ,17/ c

1

[le o1 — pO3paxyHKOBE Hanpy>KeHHs B 060MOHLj;
Ocr,1 — KPUTUYHE HanpY)XeHHS, L0 OOPIBHIOE:

npu '/t <300 — meHwowmy i3 3HaveHb yRy un CEt/r;
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npu r/t>300 - o, =CEt/r;

TYT r — pagiyc cepeauHHOI NoBePXHi 0BONOHKM;
t — TOBLLUMHA ODOMOHKM.

3HaueHHs koedillieHTiB y npu 0<r/t <300 cnig Bu3HaunTH 33 hopmyroto

R, \r
w =0,97 [o, 00025+ 0, 95%)? (14.8)

3HaueHHsA koedilieHTa ¢ cnig Bu3HavaTtu 3rigHo 3 Tabnuueto 14.1.

Tabnuusa 14.1 — KoediuieHT ¢ ons po3paxyHKy 060MOHOK Ha CTilKICTb

r/t 100 200 300 400 600 800 1000 | 1500

2500

c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07

0,06

Y BMNagKy no3aueHTpOBOro CTUCKY Y napanensHoMy A0 TBipHOI HanpsMKy abo B pasi YncToro
3rMHy B giameTparnbHiin NAOWMHI NpY 3HAYEHHSAX OOTUYHMX HanpyXeHb Y po3paxyHKOBOMY nepepisi,
Ae fie HanbiNbLWWIA 3rMHanbHUA MOMEHT, L0 HE NepeBuLLYH0TL 3HadeHHs 0,07 E(t / r)%2, HanpyKeHHs

!
Ocr,1 MOBUHHO GyTW 36inbweHe B (1,1 -0,1 Gé |/ o1) pasie, Ae O, — HaliMeHLUe HanpyxXeHHs1 (npu

LbOMY, Hanpy>XeHHsi po3Tary HeobXxigHO NPUIMATK 3i 3HAKOM «MiHYC»).

14.2.2 Y Tpybax, WO po3paxoByTbCA AK CTUCHYTI abo NO3aueHTPOBO CTUCHYTI CTPUXKHI npu

YMOBHil THYYKOCTI A=A Ry [E > 0,65 noBnHHa GyTK BMKOHaHa yMOBa:

r E
;—” R - (14.9)

y
Taki Tpybu cnig pospaxoByBaTW Ha CTiKiCTb 3rigHO 3 po3ginamu 8 i 10 He3anexHo Bif

pospaxyHKy Ha CTilikicTb ix cTiHok. Y Bunaaky, skwo I/t<0,57 [E/R,, To pospaxyHok Ha

CTiMKiCTb CTIHOK O€3LLIOBHMNX Y1 eNeKTPo3BapHNX Tpyb He NoTpibeH.
14.2.3 UwuningpuyHa naHenb, obnepta B3OOBX ABOX TBIPHWUX i ABOX Ayrax HanpsMHOI,

. . . b2 /rt <20 . .
PiBHOMIPHO CTUCHYTa BAOBX TBIpHMX, Npwu rns< (e b — wupuHa naHeni, BUMipsHa
B3[AOBX YN HanpsiMHOI) MOBUHHA BYTK po3paxoBaHa Ha CTIlKICTb sIK MfacTMHKa 3a hopMynamu:

- NpW po3paxyHKoBOMY HanpyxeHHi < 0,8 Ry

b fE
—<19,[—.
N . (14.10)

- NPV PO3paxyHKOBOMY HarmpyXeHHi o = Ry

b 37

T < T r - (14.11)
4f1+ 500
E

Mpun 0,8Ry<0'<Ry HanOinblle BiAHOLIEHHS b/t cnig BM3Ha4yatu  MiHiNHOWO
iHTepnonsuieto.

2
Akwo b /rt> 20, TO NaHernb cnig po3paxoByBaTW Ha CTiINKICTb SIK 0OONOHKY BiAMNOBIAHO
Jo 14.2.9.
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14.2.4 Po3paxyHOK Ha CTiMKICTb 3aMKHYTOI KpyroBoi UuMniHOPUYHOT 060NoHKkU obepTaHHSA

npw Aii 30BHILUHLOrO PIBHOMIPHOrO TUCKY O, CNPAMOBAHOrO HOpMasbHO A0 GiYHOI NOBEPXHI, cnig
BUKOHYBAaTu 32 (OOPMYIIOH0:

0-27/n

—= 1 <1
o o7 : (14.12)
Ae O, = pl’/t — pO3paxyHKOBE KinbLeBe HanpyXeHHs1 B 000OHL;
Ocr2 — KPUTUYHE HanpyXeHHS, Lo BU3HAYaeTbCH 3a hopMyrnamu:
-npun 0,5<1,/r<10
it 3/2
O 2 =0,59E —(—j , (14.13)
I \r
-npu |, /=20
t 2
O =017E (Fj , (14.14)

- npn 10 < l¢1 / r < 20 HanNpy>XeHHs owr2 CRiQ BU3HAYaTK 3a NiHINHOK iHTepnonsavjieto.
TyT le1 — DOBXMHA LMIIHAPWUYHOT OBONOHKM.
Ta % cama obonoHka, ane nigkpinneHa KinbuesMMn pebpamm XOpPCTKOCTi, PO3MILLEHUMU 3

Kpokom s > 0,5r Mixx ocamm pebep, noBMHHa OyTM po3paxoBaHa Ha CTiMKiCTb 3a chopMynamm
(14.12) — (14.14) i3 3aMiHOIO B HMX 3HAYEHHS lc1 HA 3HAYEHHS S.

Y uboMy BMNagKy NOBMHHA 3a40BOMNbBHATUCS NEpeBipKa 3aranbHoi CTIMKOCTI pebpa y cBoin
NMOLWMWHI, BMKOHaHa $K ANs LEeHTpanbHO-CTUCHYTOro CTPWXKHA BignosigHo Ao 8.1.3 Ha gaito
NO340BXHBLOro 3ycunng N = prs NpyM po3paxyHKOBIN LOBXWMHI CTPWXHSA les = 1,8r; npu ubomy Yy
pO3paxyHKOBUIA nepepi3 pebpa XOPCTKOCTi Crnig BKMOYaTU AiNsHKM OOOMOHKN  3aBLUMPLLKK

0,65t,/E/R, 3 koxHoro 6oky Big oci pebpa, a yMOBHa THyuKiCTb CTPUKHS A=2 R,/E he

NoBMHHA nepeBuLLyBaTh 6,5.

Mpn BUMKOPUCTaHHI OLOHOCTOPOHHBLOrO pebpa >KOPCTKOCTI KOro MOMEHT iHepuii cnig
obuncnioBaTh BiAHOCHO OCi, WO 36iraeTbcsl 3 HAMOMKYOK NMOBEPXHE 0OOMOHKMN.

14.2.5 Po3paxyHOK Ha CTilKICTb 3aMKHYTOI KpYroBoOi LuIiHAPWUYHOT 060NOHKM 06epTaHHs, sika
nigndrae ogHoYacHin ail 3ycunb, 3asHadeHux BignosigHo 0o 14.2.1 i 14.2.4, cnig BMKOHYyBaTW 3a
dopmynoto:

Yol O1 , O2

<1, (14.15)
7/c Gcr,l Gcr,z

ae ocr,1 004MCnIoTh 3rigHO 3 BUMoramn 14.2.1, a ocr 2 — BignoBiaHo o 14.2.4.
14.2.6 Po3paxyHOK Ha CTIiKICTb KOHIYHOI OOOMOHKM 06EepPTaHHA 3 KyTOM Haxusny CTiHkmn 6 < 60
°, CTUCHYTOI NO3A0BXHLOI curoto N BOOBX OCi (pucyHok 14.3), cnig BUKOHYBaTK 3a (hoOpMYyroLo:

N7
N — <1, (14.16)
Cl’j/C
Ae Ner— KpUTUYHA cuna, LWo BU3HAYaeTbCsA 3a popMyIioH:
N, =6,28to,,,r, cos’ 6, (14.17)
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TYT t — TOBLUMHA 0BONOHKM;

Ocr,1 — 3HAYEHHSA KPUTUYHOTO Harnpy>XeHHs, obuncneHe 3rigHo 3 14.2.1, i3 3amiHOlO pagiyca r Ha

pagiyc rm, LLO OOPIBHIOE:
~ 0,9, +0,1r,

c0s0 (14.18)

m

14.2.7 Po3paxyHOK Ha CTilKICTb KOHiIYHOi OBOMOHKM 06epTaHHA npu Aii 30BHILUHLOrO
PiBHOMIPHOroO TWUCKY P, CMpPsIMOBAHOrO HOpManbHO A0 OiYHOI NoBepXxHi, Crig BUKOHyBaTW 3a

dopmynoto:
0,7}
——<1 (14.19)
O-cr,zyc
Ae o =prm | t — po3paxyHKOBe KinbLieBe HanpyXeHHsi B 0GOMOoHLj;
Ocr,2 — KPUTUYHE HaMPY)XEHHS, L0 BU3HAYa€eTbCA 3a hOPMYIIoHD:
3/2
ro(t
Oy =0,90E — | (14.20)
m rm

e rm — pagiyc, Wo Bu3HavyaeTbes 3a popmynoto (14.18);
hm — BUCOTa KOHIYHOT 0BOSOHKK (Mi>XK OCHOBaMM).

14.2.8 Po3paxyHOK Ha CTiNKICTb KOHIYHOI 0B0MOHKM 06epTaHHS, WO nignarae ogHo4YacHin

Al HaBaHTaXeHb, 3a3HayveHnx B 14.2.6 i 14.2.7, cnia BUKOHyBaTh 32 hOPMYIOH0:

W N 9
7/0 NCI’ GCI’,Z

e 3HadeHHs Ner i oer2 cnig obumncntoBaTty 3a popmynamum (14.17) i (14.20) signosigHo.
14.2.9 Po3paxyHOK Ha CTilKICTb MOBHOI cdrepnyHOi 060MNoHKK (4m ii cermeHTa) npu r/t <
750 i Ail 30BHILUHBOro PiIBHOMIPHOIO TUCKY O, CNPAMOBAHOrO HOpManbHO A0 Ti NOBEPXHi, cnig
BMKOHYBaTK 3a (OOPMYIIOH):

<], (14.21)

O 9
Ocle 1

ne o=prl2t _ PO3paxyHKOBE HaMNpyXeHHS;

(14.22)

Oy = 0,1Et/r - KPUTUYHE Hanpy>XeHHS, WO NPpUIMaETbCs He BinbLUMM 3a 3HaYeHHs Ry;

TYT I — pagiyc cepeauHHOI NOBEPXHi chepnyHOi 0BONOHKN.

14.3 OCHOBHi BUMOIrM A0 PO3pPaxyHKy cTasieBUX MeMOpPaHHUX KOHCTPYKLN

14.3.1 Po3paxyHOK MeMOpaHHMX KOHCTPYKLiA MOBWHEH BUKOHYBATUCS 3 YypaxyBaHHSIM
crninbHOi poboTn MeMOpaHu i enemMeHTIB KOHTYpY, iX AedOpPMOBaHOrO CTaHy, reOMeTPUYHOI i
KOHCTPYKTUBHOI HESiHINHOCTI MeMOBpaHK, a TakoX 3MiHU PO3PaxyHKOBOI CXEMW KOHCTPYKLUIi, L0
obymoBrieHa NPUNHATOK NOCAILOBHICTIO MOHTaXYy, CUMNOBUX | TeMnepaTypHMX BNSIMBIB.

14.3.2 Mpu po3paxyHKy MeMOpaHHWX KOHCTPYKUIN OOnupaHHS KPOMOK MemMbpaHu Ha
NPY>XHi €NeMEHTN KOHTYpY Crig BBaXKaTW LUAPHIPHMM B3[O0BX MNiHil 0ONUPaHHA i CNPOMOXHUM
nepegaBaTty 3CyB Ha €1EMEHTU KOHTYpPY.

14.3.3 HopmarnbHi i JOTUYHI Hanpy>XeHHsi, pPO3MNOAiNeHi B3OOBX KPOMOK MemOpaHu, cnig
BBaXaTh YPiBHOBAXXEHMMWN CTUCKOM i 3rMHOM OMOPHOIO KOHTYPY B TaHreHuianbHin NNOLWWHI.

14.3.4 ToBwMHa MemOpaHM BU3HAYaETbCA pO3paxyHkoMm BignosigHoO f[o 14.1.1 3
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ypaxyBaHHAM MOXMMBUX BiAXWNEeHb TOBLUMHW | MILHICHUX XapakKTepUCTUK TOHKOMMCTOBOIO
npokary Bif XxapakTepuUCTUYHMUX 3HaY€Hb, HOPMOBaHUX PO3MIpPIiB rEOMETPUYHUX HEQOCKOHANOCTEMN,
06yMOBEeHNX 3aCTOCYBaHHAM NPUAHATOrO MeToay MOHTaxy. [Npu po3paxyHKy NPOroHHOT YacTUHM
NOKPUTTS cnig 0bmexxyBaTMCs NPYXHBOK CTagieto poboTu matepiany.

Mpn pos3paxyHKy Ha MiuHiCTb 3a dopmynoto (14.1) koedilieHT ymoB poboTn yilc
KOHCTPYKLi NpW BpaxyBaHHI BiAXWUMEHHA FEeOMEeTPUYHUX PO3MIpIB | MILHICHUX BNacTMBOCTEN
NINCTOBOrO MNpoKaTty, reOMETPUYHMX MOYATKOBUX HEAOCKOHANOCTEN MOXe OyTu YTOYHEHUR 3a
dopmynoto:

Te =7t c(g) (14.23)

ae 7c(t) — cKkragoBa koediuieHTa ymMOB pOOOTM KOHCTPYKUi 1 7, WO BpaxoBYyeE

BiIXUITEHHA TrEeOMeTPUYHMX pPO3MIpIB | MILHICHUX BIacTMBOCTEW JMCTOBOrO rpokaty Bifg
XapaKTePUCTUYHUX 3HAYEHb, | MpUAMaETbCA 3a Tabnuueto 14.2;

7/0(9) — cknagoBa koedilieHTa YMOB poOOTU KOHCTPYKLIA )¢, O BPaxoBYE BiAXUIEHHS

NnoBepXHi 06ONOHKM Bi, NPOEKTHOI reoMeTpil i npunmaeTbea 3a Tabnuueto 14.3.

a 6 B
a — Ha Kpyrnomy nnati; 6 — Ha oBaslbHOMY NnaHi; B — Ha NPSIMOKYTHOMY MIIaHi

PucyHok 14.4 — l'eomeTpisi NoBEPXHi 0G0NOHKM NO3UTUBHOI rayCOBOI KPUBUHM

Ta6bnuua 14.2 — KoediuieHT 7c(t)’ O BpaxoBYyE MIHMMBICTb TFEOMETPUYHUX | MiLlHICHUX

XapaKTEPUCTMK NIMCTOBOro NpokaTy knacie miyHocTi C255 ta C345 3rigHo 3 [AICTY 8539
(MocunaHHs1 3mMiHeHO, 3miHa Ne 1)

MnaH Tun KOHTYpY BOHM_V
MPUKOHTYpPHa nepudepinHa LeHTpanbHa
MpsmokyT MHy4kni 0,92 (0,94) 0,96 (0,97) 0,98 (0,99)
HUI >KopcTkui 0,93 (0,95) 0,95 (0,96) 0,90 (0,93)
Kpyrruia Hepyxomunia 0,96 (0,97) 0,94 (0,95) 0,92 (0,93)
Mipatnueun 0,94 (0,95) 0,90 (0,93) 0,88 (0,91)
Mpumitka. 3HayeHHs y OyXKax HaBeAeHi Ans ctani knacy miuHocTi C345.

Tabnuusa 14.3 — KoediuieHT 7/c(g) , LLIO BPaxOBYE BiAXUNEHHS BiJ MPOEKTHOT reoMeTpil NOBEPXHI

000MNOHKM, BUKOHAHOI 3 NTMCTOBOro npokaTy knacis MiyHocTi C255 ta C345 3rigHo 3 CTY 8539
(MocunaHHs 3miHeHO, 3miHa Ne 1)

Mna KoHTyp 3oHa [insiHka 30HM 3HaueHHs Vo(g) AN AZ
0,02f 0,04f 0.08f
MpamokyT|  HyYKkuin MpuKoHTYpHa KyTtoBa 0,99 (0,99) | 0,80 (0,85) 0,67 (0,76)
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MnaH KoHTyp 30Ha [insiHka 30HM SHaUBHHA J'e(g) AR A2
0,02f 0,04f 0.08f
HUK IHLLi 0,99 (0,99) | 0,85 (0,89) 0,75 (0,81)
Mepucbepiiina Ha Bigcrani a/4| 0,97 (0,98) | 0,76 (0,85) 0,65 (0,73)
IHLLi 0,98 (0,99) | 0,90 (0,92) 0,78 (0,84)
LleHTpanbHa Yci 0,97 (0,97) | 0,91 (0,94) 0,86 (0,90)
MPMKOHTYpHA KyTtoBa 0,96 (0,97) | 0,93 (0,95) 0,65 (0,75)
IHLWi 0,96 (0,97) | 0,75 (0,82) 0,60 (0,70)
YKopcTkuin Mepucbepiiina Ha Bigctani a/4| 0,93 (0,95) | 0,91 (0,94) 0,65 (0,75)
IHLWi 0,96 (0,97) | 0,85 (0,90) 0,70 (0,80)
LleHTpanbHa Yci 0,98 (0,99) | 0,92 (0,94) 0,60 (0,70)
Mnan KokTyp 3oHa 3Ha4YeHHs Y¢(g) AN AZ
0,00027R | 0,00038R 0,00107R
MpukoHTYpHa 0,99 (0,99) | 0,98 (0,99) 0,98 (0,98)
Hepyxomuin MepudepiiHa 0,95 (0,96) | 0,94 (0,95) 0,91 (0,94)
Kpyrnui LleHTpanbHa 0,77 (0,83) | 0,75 (0,82) 0,72 (0,80)
MprKoHTYpHa 1,08 (1,06)| 1,07 (1,05) 0,99 (1,01)
Migpatnuenii MepudepiiHa 1,05 (1,04)| 1,00 (1,00) 0,92 (0,95)
LleHTpanbHa 1,07 (1,05)| 0,96 (0,97) 0,83 (0,88)
Mpumitka 1. AZ — cepefHin po3Mip BigXWUreHb Big NPOEKTHOI reomeTpii;
f — noyaTtkoBa cTpina npoBucaHHs (pucyHok 14.4);
R — noyaTkoBUN pafiyc KpMBMU3HWM MOBEPXHiI ONA NOKPUTTIB Ha KPYriomy nfiaHi puMCyHOK
14.4, a (onsa oBanbHOro nnaHy — Rmax, pucyHok 14.4, 6);
a — HanbinbLWA po3mip NnaHy MemOpaHHOi 060M0HKK (pUCYHOK 14.4).
MpumiTka 2. 3HaYeHHS y Oy)XKax HaBegeHi ans ctani knacy miyHocti C345.

14.3.5 lMpu po3paxyHKy OMOPHUX EMEMEHTIB KOHTYPY MeMOpaHHUX KOHCTPYKUIN cnig
BpaxoByBaTu:

—  3MWH Y TaHreHujanbHin noLmHi;

—  OCbOBWW CTUCK B €MIEMEHTAX KOHTYPY;

—  CTUCK, OOYMOBMEHWA [OOTUHHUMW HaMpPy>KEHHSAMMU,
KOHTaKTy MeMbpaHu 3 enemMmeHTamm KOHTYpY;

—  BUWIWH Y BEPTUKAIbHI MIOLMHI.

14.3.6 lMpu npukpinneHHi mMembpaHn 3 eKCLUEHTPUCMTETOM BIiOHOCHO LEHTpa Baru
nepepisy enemMeHTiB ONMOPHOro KOHTYPY NPK PO3paxyHKYy OCTaHHbOrO, OKPiM (PaKTOpIB, 3a3HA4YEHNX
y 14.3.5, HeobxigHO BpaxoByBaTW KPyYEHHS.

14.3.7 TMpun BU3HAYEHHI HAMpyXeHb y LIEHTPi KPYrnnx y NfaHi NnockMx membpaH, Ha sKi
i€  po3nodineHe HaBaHTAXEHHHA, [AOMYCKAETbCA NPUAMATH, WO OMOPHUA  KOHTYp €
HegedopMOBaHNM.

14.3.8 [Ina BU3HA4YEeHHS HanpyXeHb Y LEHTPi eninTu4Hoi memOpaHu, 3akpinneHoi Ha
aedopmMoBaHOMY KOHTYPI, AOMYCKAETbLCA 3aCTOCOBYBaTU BUMOrU BianosigHO Ao 14.3.4 3a ymoBU
3aMiHM 3HaYeHHs1 pagiyca 3Ha4yeHHaM binbLIOi rofloBHOI NiBOCI eninca (Mpy LbOMY, BigHOLLEHHS
GinbLUOI NiBOCI eninca 40 MEHLLOI He MOBUHHO NepeBuLyBaTth 1,2).

15 BUTPUBAJICTb

15.1 CraneBi KOHCTpYKUii Ta enemeHTW, sKi cnpuimatoTb OaraTtokpaTHO Aitodi pyxomi,
BiGpaLiiHi UM iHWOro BMAY 3MiHHI HABaAHTAXXEHHS 3 KiNbKICTIO LMKNIB HaBaHTaxeHb 10° i GinbLue,
WO MOXYTb MPU3BECTM OO0 SBMLLA YTOMIIEHOCTI, cnif nNpoekTyBaTu (3 BpaxyBaHHAM BUMOT [0
mMartepiany, TEXHONOrii BWUIOTOBIIEHHS) i3 3aCTOCYBaHHSAM KOHCTPYKTMBHUX pilleHb, WO He
BUKMNMKaOTb 3HAYHOT KOHLIEHTpaLUIil HanpyXeHb, | nepeBipsaTy po3paxyHKOM Ha BUTPUBAanICTb.

CNpsAMOBaHUMM  B3[OBX  MiHil
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[lo KOHCTpyKUi Takoro Tuny cnig BigHOCUTWU: Ganku KpaHoBMX KoM, Ganku poboumx
NAOLaAoK, eNeMEHTN KOHCTPYKLUIN OYHKEpPHMX i po3BaHTaXKyBarlbHUX ecTakad, KOHCTPYKLii, Ha
SIKUX BCTAHOBJIEHI OBWUIYHW, KOHCTPYKLiT BUCOTHUX cnopyd (Tuny aHTeH, OAMMOBMX TpyO, Liorm,
GaLT TOLLO), MiANOMHO-TPaHCMNOPTHI CMOPYAMW, iHLWI KOHCTPYKLi, LLO CIpMAMAaKOTbL OUHAMIYHI 3MiHHI
HaBaHTaXXEHHS.

KinbKicTb  LUMKNIB  HaBaHTa)KeHb Cnig npuaMaTtyM  3a  TEeXHOSorYHUMKM  BUMOrammu
ekcnnyaTtauii abo iCHyr4YMMN AaHUMK 3 iICTOPIT HABAHTAXXEHHS.

[na KOHCTPYKUiIA BUCOTHUX cnopyd (Tvny aHTeH, AMMOBMX Tpyo, worn, 6awTt Towo) i
NiANOMHO-TPAHCMOPTHUX Cropya, Ornop MOBITPAHUX JiHIM enekTponepeAaBaHHs, BiOKPUTUX
po3noainbyYnx MNPUCTPOIB Ta KOHTAKTHUX MepeX TPaHCMopTy, NaCaXMPCbKUX Ta BaHTaKHWUX
KaHaTHUX OOpir Npu po3paxyHKy Ha BUTPUMBANICTb Crig BpaxOBYBaTU 3MiHY HanpyXeHb, sika
BiAOyBaeTbCA NPU KONMMBAHHAX KOHCTPYKLUiT BMOMEpPEK HanpsiMKy BIiTPOBOrO MOTOKY B peXmmax
BITPOBOrO Pe30HaHCYy.

CTtanesBi KOHCTPYKLUiT Ta ixHi enemeHTn, aki 6e3nocepeaHbO CPUNMalOTb HaBaAHTaXEHHS 3
KINbKICTIO UMKNIB HaBaHTaXeHb MeHwow 3a 10% cnig npoekTyBaTU i3 3acTOCyBaHHSAM
KOHCTPYKTUBHMX pilleHb, L0 BMKMOYaOTb 3HAYHY KOHLEHTPALi0 Hanpy>KeHb.

Po3spaxyHOK KOHCTPyKUi Ha BUTpMBasniCTb CriiJ BWKOHYBaTW Ha [Oit0 HaBaHTaXeHb,
pernameHToBaHux 3rigHo 3 [16H B.1.2-2.

15.2 PospaxyHOK cTaneBuX KOHCTPYKUiA Ha BUTPMBAnNiCTb BUKOHYETbCA Y OpMI
OUjiHIOBaHHA [OBroBiYHOCTI T (TepMiHy ekcnnyaTauil), 3a SKOI BWKOHYETbCA YMOBa MiLHOCTI,
3anucaHa y Burnsai:

7.8 <1, (15.1)

ae aT — HaKomnuyeHe MOLUKOKEHHS BiJ YTOMMEHOCTI 3a TepMiH ekcnnyaTauii T.

15.3 [Ins xapakTepHuMx YMOB eKcniyartauil KOHCTPYKUIT BMAINAITbECA TUMNOBI MPOEKTHI
PEXUMUN HaBAHTAXEHHHA, SKi MOBMHHI BigobGpaXaTM OCHOBHI 3aKOHOMIPHOCTI 3MiHWM piBHA i
NOBTOPKOBAHOCTI 3MiHHMX HanNpyXeHb Y ii efiemMeHTax.

KoxHuiA | -i TUMOBWIt MPOEKTHMIA PEXUM HABAHTAKEHHS 3aAaETbCS:

- CepedHiM 3HAYEeHHSAM  UMKIIYHUX HanpyXeHb 3 aMnniTy4OK oai Y PO3PaxyHKOBOMY
nepepisi;

- MiHiManbHUM O i i | MakeuManbHUM O oy i PIBHSIMU Hanpy>XeHb y po3paxyHKOBOMY
nepepisi;

- koediuieHTOM acumeTpii HanpyxeHb O = Oy /UmaX,i ;

- KiMbKICTIO UMKMIB LUMX HanpyxeHb N, .
AMNAITYOHI HANPY>XEeHHA UUKIY 3B’A3aHi 3 MiHiManbHUMK | MakCUMarbHUMKN HanpyXeHHSIMN
LMKNY CMiBBigHOLLEHHSAM 2Ga,i =Omax,i ~ Omin,i -
Y Bunagky BIiACYTHOCTI [AaHMX 3 MPOEKTHOI iCTOpil HaBaHTaXEeHHs 3HAYEeHHA Oa,
OOMYyCKaeTbLCA BM3HA4YaTh 3a hOpMyIoto:
Oa,i = Koem, (15.2)
ae K — koediuieHT, Wo npuiMaeTbea 3rigHo 3 goaatkom T (Tabnvua T.1);

Oy - Hailbinblue 3a abCOMIOTHUM  3HAYEHHSIM  CTATUYHOTO  HAMpYXeHHs Y

po3paxyHKOBOMY Mepepisi, obuncrneHe 3a nepepizom HeTTo i 6e3 ypaxyBaHHSA KoedilieHTiB
ANHAMIYHOCTI | KoedilieHTIB, sIKi BUKOPUCTOBYIOTLCA MPU po3paxyHKax Ha CTiNKICTb.
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15.4 HakonuyeHe nNOLIKOOXKEHHS Big YTOMNEHOCTi d; 3a 4Yac T BM3HaA4aeTbCA 3a

dopmMynoto:
J
ar= 2 —, (15.3)

Ae | — KiNbKiCTb TMMOBMX PEXNMIB,;

Ni — rpaHM4yHO JOonycTMMa KifbKICTb LUKMIB NPU HAaMNpPy>XeHHAX 3 aMnniTyaow  Gaj, SKi

064YMCNIoTLCA 3a OPMYIIOH:
A -10° 3
N; = pza‘ —~B,-10°, (15.4)
In| —2—
|: A-p)R, }

Ao i Bo — napameTpu, L0 BU3HAYalOTbLCS 3rigHo 3 Tabnuueto T.2;

Rvi — poO3paxyHKOBa rpaHuusa BUTPMBASIOCTI pPO3paxyHKOBOro nepepisy i-Toro TUNoBOro

MPOEKTHOrO PEXUMY HaBaHTaXeHHs, H/MM?2, sika BU3Ha4aeTbes 3rigHo 3 15.5.
B po3paxyHOK nNpuAMaloTbCA BCi 3HAYEHHA Hanpy)XeHb 3 aMnniTyaow oa),

BignosipatoTs HepisHocti 20, /(1-p) >R, .

15.5 3a KOHCTPYKTUBHO-TEXHOMOrNYHMMM O3HaKamMM OCHOBHWI MeTar, 3BapHi 3’€dHaHHA Ta
3'eQHaHHA Ha BUCOKOMILHMX BonTax MK enemMeHTamu i Byanamu KOHCTPYKLIA 3 ypaxyBaHHAM aji

3yCWrb BiJHOCHO PO3paxyHKOBOro Nepepidy NoainsoTb Ha ciM rpyn (amenck Tabnuuto T.3).

3HadyeHHs rpaHuuUi BuTpuBanocTi Ry, Ons rpyn eneMeHTiB 3rigHo 3 Tabnuueto T.3

BU3HAYaETbCA 3a POPMYIOH0:
20 S
Ri=——1—[1-1,63—=
" 2—dn(1+pi)( Glj' (15.5)

3HauyeHHsa napameTpiB y chopmyni (15.5) npunmatotbes:

O_qi dn — 3rigHo 3 Tabnuueto T.4;

Sg_l — 3rigHo 3 Tabnuueto T.5.

16 MPOEKTYBAHHA 3’€AHAHb CTANEBUX KOHCTPYKLUIN
16.1 3BapHi 3’egHaHHA
16.1.1 TMpu NpoeKkTyBaHHI CTaneBnx KOHCTPYKLN 3i 3BapHUMN 3'€QHaHHAMM Crig;
- 3aCTOCOBYBAaTM MiHIMaNbHO HeOOXigHY KiNbKICTb 3BapHMX LWBIB i MpuaHayatu
MiHiMarnbHi po3mipu;

- 3abes3nedvyBaTy BiNbHUI OOCTYN A0 MiCUb BUKOHAHHS 3BapHUX 3'€QHaHb 3 ypaxyBaHHSM

BMOpaHOro BUAy i TEXHOMOTIT 3BaptOBaHHS.

16.1.2 OCHOBHi TWUMW, KOHCTPYKTUBHI €neMeHTW | po3Mipy 3BapHWUX 3'€dHaHb Crig
npurmaTtu 3rigHo 3 «[CTY EN ISO 9692-1, ICTY EN ISO 9692-2, ICTY EN 1708-1 ta ACTY EN
1708-2.

(MyHkm 16.1.2 3miHeHO, 3MiHa Ne 1)

16.1.3 lNpu BMOOpi 3BaptoBanbHUX MaTepianiB pPekoMeHOYETbCA BpaxoByBaTW rpynu
KOHCTPYKLUi1, HaBeJeHi y aoaaTky A Ta KepyBaTucda BMMoramu, BignosigHo Ao 6.2.2 Ta gogatky B.

16.1.4 3BapHi CTUKOBI 3'€QHaHHS JMCTOBUX AeTanen pekoMeHOYETbCs, SK MpaBuno,
npoekTyBaTtu nNPSAMUMW 3 MOBHUM MNPOBApPOM i3 3aCTOCYBaHHSAM BMBIOHUX MIAHOK, SKi
BUrOTOBMSAKOTLCA 3 TOrO CaMOro npokaTty, WO W OCHOBHWA MeTan. Y MOHTaXHUX YMoBax
AOMYyCKaeTbCA OAHOCTOPOHHE 3BaplOBaHHSA 3i 3BOPOTHIM (POPMYBaHHAM LUBA. 3BaptoBaHHA Ha
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cTanesin nigknagui, Wo 3anuwaeTbcd, Moxe ByTn 3acTocoBaHe AN KOHCTpyKLin 3 i 4 rpyn 6e3
0oOMexeHb, a Ana KOHCTPYKUIN 1 i 2 rpyn — y BUNagKkax Koy 3BOPOTHE (POpPMYBaHHS LUBA He
MOXIMBE.

16.1.5 Po3mipy 3BapHMX KYTOBMX LUBIB i KOHCTPYKUIA 3'€QHaHHSA MOBWHHI 3a40BONbHATU
Takum BMMOraMm:

a) kaTeT KyTOBOrO LUBa kf (pvcyHok 16.1) NOBUHEH 3a0BOMLHATU BUMOram po3paxyHKy i

OyTu, 9K NpaBuUIo, He MEHLLMM 3a 3a3HadeHun y Tabnuui 16.1;

- KaTeT WwBa Yy TaBpPOBOMY [ABOCTOPOHHLOMY, a TaKOX Y HanycTKOBOMY i KyTOBOMY
3'eHaHHAX OOMNYCKAETLCS MPUMMAMATM MEHLWMM 3a BKasaHwuni y Tabnuui 16.1, ane He MeHWuM 3a
4 MM, MpU LBOMY PO3MipH LLIBa MOBUHHI 3abe3neyyBaTt NOro Hecy4y 34aTHICTb, LLIO BU3Ha4YaeTbCA
pO3paxyHKOM. BMpOOHWYMM KOHTpoOrem noBMHHA OyTW yCTaHOBMEHa BiACYTHICTb OedekTiB, y
TOMY YUCHi TEXHOSTOTYHUX TPILLMH;

0) KaTeT KyTOBOro LUBa kf (pncyHok 16.1, a) He noBuHEH nepeBuwyBatn 1,2t, ge t —

HanMeHLa 3 TOBLUMH 3BapOBaHUX €MEMEHTIB;

- KaTeT LWBa, NPOKNageHUn B340BX 3aKpyrneHol KpOMKM (0aCOHHOro NpokaTy TOBLUMHOLO i,
SIK NpaBumno, He NoBuHeH nepesuwysaTtn 0,9 t;

B) po3paxyHKoBa [OBXMHA KYTOBOrO LUBa NMOBMHHA BYTU He MeHLUa Hixk 4K: i He MeHLUa HixX
50 Mwm;

r) pexum 3BaploBaHHA cnig obupatm Tak, wob d¢opma wea (pucyHok 16.1, 6, B)
3a[0BOMbHANA Taki yMOBUW: Ans KyToBoro wea — b/ h > 1,3; ana CTMKOBOro 0AHOMPOXigHOro LWBa
—-b/h>15;

[1) PO3paxyHKOBa [OBXMHA (MaHroBoro LLBa NOBUHHA GYTW He GinbLuoto Hix 895; K 3a

BUHATKOM LUBIB, Y SIKMX 3yCUNNSA Ai€ B3OOBX YCiei AOBXUHM wBa (TyT ﬂf — KoeilieHT, LWo

npuiMaeTbes 3a Tabnuueto 16.2);

€) po3Mip HamnycTKy NOBUHEH OYTU HE MEHLU HiXX M'siTb TOBLUWMH HAaNTOHLLOIO i3 3BaptoBaHNX
€lIeMEeHTIB;

X) CrniBBiAHOLLEHHA PO3MIpiB KaTeTiB KyTOBMX LIBIB chig npuiamaTn, sk npasuno, 1:1; npu
Pi3HMX TOBLUMHAX 3BaplOBaHWX ENeMEHTIB [OMNyCcKaeTbCs NpuMAMaTtv LWBU 3 HEOLHAKOBUMMU
KateTamu; npu LbOMY, KaTeTu, Lo NpunsralTe OO0 TOHLIOTO eneMeHTa y 3'€4HaHHi MOBUHHI
3a00BOJIbHATM BUMorn 16.1.5, 6), a kaTeTu, WO NpunaratoTb 4O TOBCTILLOrO efieMeHTa y 3’ egHaHHi
—BuMoru 16.1.5, a);

3) y 3BapHUX CTUKax €fIEMEHTIB, LLO NepeKkpMBaloTbCA Haknagkamu, onaHroBi KyTOBi LUBU
cnig He AOBOAUTM A0 OCi CTUKY HE MEHLL K Ha 25 MM;

i) Y KOHCTPYKUiX 1 Ta 2 rpyn KyTOBi LWBMW, SK NPaBumo, NOBUHHI MaTK YBIrHYTY YM NIoOCKy
NOBEPXHIO 3 MMaBHMM Nepexoaom 40 OCHOBHOro MeTany;

K) 3BapHi CTUKM 3 Haknagkamu cnig BUKOHYBaTU, SIK NpaBuno, 3rigHo 3 pucyHkom 16.2, a;

n) BiACTaHb MK napanenbHUMW 3BapHMMM 3'€OHAHHAMW €NeMEHTIB KOHCTPYKUiA cnig

BcTaHoBMoBaTH He MeHwoto 3a 100 i 100 MM, Oe O - TOBLUWHA AeTani; npmBaptoBaHHs pebep
YKOPCTKOCTi i €NeMEHTIB peLUiT4acTUX KOHCTPYKLiN HeOOXigHO BUKOHYBATW BiAMOBIAHO A0 PUCYHKa
16.2, 6.

16.1.6 Tpu npoekTyBaHHi 3BapHWX 3'€dHaHb Y KOHCTPYKUiSX, WO CApUAMaloTb PyXOMi,
OVHaMiYHi 4M BiOpaUiNHi HaBaHTaXeHHs, Mopsg i3 ypaxyBaHHAM BUMOr 3rigHO 3 16.1.5, sk
npaswuno, cnig;

- YHUKaTM MNEepPeTUHIB 3BapHMX LLUBIB, PO3MilLeHHA iX y ©e3nocepeaHin OnmM3bKOCTI OA4MH BiA
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OAHoro, Big MicLeBoi 3MiHM bopmMu | po3MipiB Nepepisy, Bid 30H 3rvHY, NPoaaBNeHNX OTBOPIB i BiNbHUX
KPOMOK, YTBOPEHMX FNIbUOTUHHUM Pi3aHHAM;
- KYTOBI LUBM BMKOHYBaTW 3 MaBHMM NEPEXOA0M 4O OCHOBHOIO MeTany;
- naHroBi KyTOBi LWBKM, WO MPUKPINMTE eneMeHTU pewiTkm Ao acoHok, cnig
BMKOHYBaTK 3 06BaptoBaHHSM TOPLIB KYTUKIB.

~

Kf <12

a 0 B

25

25

a 9]

a — MOHTa)XHUI CTUK 3 HaKnagkamu; 6 — no3HayaHHs TOBLUMH Ta BUMOTM OO BiACTaHen MiX 3BapHMMUK LUBaMK

PucyHok 16.2 — PO3MilLEHHSA 3BapHUX LUBIB
(PucyHok 16.2 3miHeHO, 3miHa Ne 1)

16.1.7 lMpu NpOEeKTyBaHHi TaBPOBUX i KyTOBMX 3BapHWUX 3’€QHaHb ENEMEHTIB CTaneBuXx
KOHCTPYKUIiM 3a HasBHOCTI HanpyXeHb PO3TAry, OPiEHTOBaHMX B HaMpPsIMKy TOBLUWHW MpokaTy, 3
METOH 3HWKEHHSA HeGe3nekn po3LapoByBaHHA MeTany nig 3BapHMM LUBOM, SIK MpaBwuIio, cnig;:

- 3aCTOCOBYBaTW CTarni, peKkoMeHOOBaHi Ars KOHCTPYKUin 1 rpynu 3rigHo 3 gopatkom A, 3
rpanuueto TekydocTi 4o 390 H/Mm?, BpaxoByroum Bumoru n. 6.1.7;

- BUKOPUCTOBYBATU TEXHOMONIYHI MNPUAOMM 3BApPIOBaHHS, CMPSIMOBaAHi Ha 3MEHLUEHHS
3arMLLIKOBUX 3BapOBasibHUX HaMpyXeHb;

- 3aMiHATU KyTOBi 3'€AHaHHA TaBPOBMMW, @ B OCTaHHiX 3abe3nevyBaTv BiOHOLLIEHHS LUMPUHN 3BUCY
A0 TOBLUMHW €NEMEHTIB He MeHLle 3a 2; 3acTOCOBYBaTM PO3pOobOSieHHA KPOMOK, Lo 3abesnevye
3MEHLLEHHA 00’eMy HannNaBneHoro MeTany;
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- BiMOBUTUCDH Bif, BUKOPUCTaHHS OAHOBIYHMX KYTOBMX LUBIB i NnepenTn 4o ABOGIYHUX.
16.1.8 [Ansa KyTOBUX LUBIB, PO3MIpPU SAKUX BU3HAYEHi pO3paxyHKOM, NS eneMeHTIB i3 cTani 3
rpaHuueto TekydocTi Ao 290 H/MM? cnia, sik NpaBuno, 3acTOCOBYBaTU eNeKTPOoAHI MaTepianu, Wwo

3a[10BOSbHSOTb YMOBM: Ry > Ry, - npu MeXxaHi3oBaHOMY 3BapoOBaHHi;

11R,, <R, <R, B,/ B; — npu pyuHomy 3BaptoBaHi; Ans eneMeHTiB i3 cTani 3 rpaHuLEio
TekydyocTi noHag 290 H/MM? ponyckaeTbCsi 3acTOCOBYBATW €NEKTpOAHI  martepianu, Lo
sapoBonbHsoTe ymoei R, <R, <R,5,/B; (tyt B, B — xoediuieHT, Wwo 3anexaTtb BiA

TEXHOJOTii 3BaplOBaHHSA i KaTeTa LWBa i BU3Ha4atoTbCs 3a Tabnuvueto 16.2).

16.1.9 OQHOCTOPOHHI KYTOBI LWIBK B TaBPOBMX 3’€QHAHHSX €fIEMEHTIB i3 cTani 3 rpaHuueto
TekyyocTi oo 390 H/MM? cnif, sk NpaBuro, 3acToCOBYBaTW B KOHCTPYKLLSIX, LLIO EKCMNyaTyThecs B
cepepoBuw C1-C3 (knacudikauis 3a ACTY ISO 12944-3) B onantoBaHUX NPUMILLLEHHAX, OKPIM
KOHCTPYKLiM y cnopygax, Wo Hanexartb 4o knacy signosigansHocti CC3 3rigHo 3 [ABH B.1.2-14,
AKi 3BOASATLCH B panoHax i3 CercMidHICTIoO 8 GaniB i BuLe, a TakoX KOHCTpyKuin 1, 2 i 3 rpyn y
crnopyaax 3 MOCTOBMMW OMOPHUMM KpaHamu pexumiB poboti 7K (y uexax meTanyprinHux
BMpPOGHMUTB) i 8K:

- ANg KpinneHHs NpoMiKHUX pebep XOPCTKOCTI i giadparm — y KOHCTPYKLIAX YCiX rpyn, OKpiM
KOHCTPYKLUiM 1 rpynu, WO po3paxoByrTbCA Ha BUTPUBASIICTb;

- 4NS NOACHWUX KyTOBUX LUBIB 3BapHWX ABOTABPIB — Y KOHCTPYKLiSX 2 i 3 rpyn, okpim Ganok 3

YMOBHOIO FHYYKICTIO CTiHKU A, > 6, /Ry /O'f , PV TOBLUWHI CTiHKM tyw Y KONOHaXx i cTosikax 4o 12 Mm

i B 6bankax go 10 MM, NpM BMKOHaHHI LUBIB MEXaHi30BaHMM 3BapltOBaHHAM 3 KaTeTOM LUBa
k, >0,8t, /8,

- ANS BCiX KOHCTPYKTUBHUX €NTEMEHTIB — Y KOHCTPYKLIAX 4 rpynu.
OAHOCTOPOHHI KyTOBI LUBW He Cnig 3acTOCOBYBATW Y 3'€AHAHHSX, O CMNPUNMaoTb 3riHanbHUN
MOMEHT BiJHOCHO MO3A0BXHbOI OCi LLBA.
KaTeTn ogHOCTOPOHHIX WBIB Crig npuamMaTn 3a po3paxyHKOM, ane He MEHLWUMMK 3a BKasaHi B
Tabnuui 16.1.

(MyHkm 16.1.9 3miHeHo, 3miHa Ne 1)

Tabnuusa 16.1 — MiHimanbHi KaTeTn 3BapHUX LUBIB

XapakTtepuctv| MiHiManbHui kaTeT wwBea kf’min , MM, NPV TOBLLMHI
Bua 3'eHaHHS Bua Hu orip TOBCTILIOTO enemeHTa y d'eaHanHi 1., MM
a3en 3BapioBanHs | POKaTy cTani e IR max
Ry, Himm? |4.5(6...10] 7| 77" (33...40| 41...80
6 2 2
R,<290 | 4 | 5 | 6 | 7 | 8 9 10
TaBpose 3
neocroporkin | PYdreT@ 1290<R, <390, | o o o g | g 10
v kyToBumy | MEXaHi30BaHe
WBaMY: y Cymiwi rasie 0o dn
HanycKkHe | yn 5 6 7 8 9 10 12
KyTOBE
MexaHizosane| R, <290 | 3 | 4 4 5 5 6 6

87



[BH B.2.6-198:2014

Xapaktepuctn| MiHimanbHWiA KaTeT WwBa kf'min , MM, NPW TOBLLMHI
Bua 3' Bua A onip , TOBCTILLOrO enemeHTa y 3'efHaHHi { MM
WA 3'€HaHHA 3BapioanHsa | MPOKaTy cTani max
R,,, HmMm? |4.5]6...10 11072123355 40| 41...80
6 2 2
y 290< R, <390
BYIreKncriomy " 3 4 > 6 7 8 9
" [390<R, <590
mTET 4 5 6 7 8 9 10
Py4yHe Ta
mexarisosane| R, <390 | 5 | 6 7 8 9 10 12
Taspose 3 y CyMmiLUi rasis
.| ABTOMaTun4He
OAHOCTOPOHHI
MW KyTOBUMU Ta
Wweamy Mexa”;fOBa”e R,<390 (4|5 |6 |7 |89 10
BYrreKkncriomy
rasi
MpumiTka 1. Y KOHCTPYKLUiAX i3 cTani 3 rpaHuueto TekydocTi noHag 590 H/mm?, a Takox 3 ycix ctanem
NPV TOBLUMHI enemeHTIB y 3'egHaHHi noHaa 80 MM MiHIManbHWIA KaTeT KYyTOBMX LUBIB MPMIUMAETHCH 3a
cneuianbHUMN HOPMATUBHUMWN OOKYMEHTaMMU.
MpumiTka 2. Y KOHCTPYKUIAX 4 rpynn MiHiManbHUN KaTeT OAHOCTOPOHHIX KyTOBMX LWBIB cChig
3MEeHLyBaTU Ha 1 MM - NPU TOBLUMHI TOBCTILLOrO enemMeHTa y 3'egHaHHi 4o 40 MM i Ha 2 MM - npu
TOBLLMHI TOBCTILLOro enemeHTa y 3'egHaHHi noHag 40 mm.
Mpumitka 3. [na ycix ctanen npu TOBLMHI enemeHTiB noHag 40 MM KaTeT 3BapHOro wsa cnig
npurimMaTh 3a PO3paxyHKOM.
(Mpumimky 3 ma6nuyi 16.1 dony4yeHo, 3miHa Ne 1)

Ta6nuus 16.2 — KoediuieHtn S, i S,

3Ha4yeHHs koeqilieHTiB i npwm
Bug 3BaptoBaHHs npu Piu Pe i B mp _
[iameTpi 3BaptoBasibHOMo MonoxeHHs WwBea Koedivjent| HOPMalNbHUX DEXMMaX 3BAPIOBAHHA |
ApoTy ds, MM KaTteTax WBIB, MM
3.8 | 9..12 | 14...16 |Monag 16
By 1,1 0,7
B 4oBHMK
ABTOMaTUYHE B, 1,15 1,0
npu dr =3 -5 B 1,1 0,9 0,7
HuxHe
B, 1,15 1,05 1,0
By 0,9 0,8 0,7
A B yoBHMK
BTOMATU4HE Ta 5, 1.05 1.0
MexaHi3oBaHe
npmdi=1,4-2 HwkHe, ropusoHTarnbHe, B 0,9 0,8 0,7
BEpTUKarnbHe 2. 105 10
Pyuyne, MexaﬂlsoBaHe B UOBHMK, HIDKHE, B 0.7
[IPOTOM CYLIiNbHOro
; rOpU3OHTarbHe,
nepepiady npu di < 1,4 abo Yij 1,0
BepTUKarnbHe, CTenbLoBe 2 ,
MOPOLLKOBUM [POTOM
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(Tabnuuyto 16. 2 3miHeHO, 3miHa Ne 1)

16.1.10 llepepuByacTti KyTOBi 3BapHi LWBM [OMYCKAETLCA 3acTOCOBYBaTU Yy BUNagky
HaO IMLIKOBOI HEeCy4Ooi 34aTHOCTI HenepepBHOro LWBa MiHIMANbHOMO PO3Mipy NpW CTaTUYHOMY
HaBaHTaXeHHi | pOo3TAryBanbHUX HaMpyXeHHAX, Wo He nepeBuwyoTs 0,6 Ry, Ana 3’€gHaHb y
KOHCTPYKUIAX 4 rpynu, a TakoX Y KOHCTPYKUISX 3 rpynu, L0 PEKOHCTPYITHCH 3a YMOBU iX
ekcnnyaTauii B HearpecnBHMx abo cnaboarpecuBHmx cepeoBuLLax.

Poamipn 3BapHoOro LwBa MOBMHHI Bignosigatu Bumoram 16.1.5. BigctaHb S, mm, mix
AinsiHkamu  nepepuByaToro 3BapHoro Lwea (puUcyHok 16.3), €K MpaBumo, He MNOBMHHA

nepesuLLlyBaTM OOHOrO i3 3HayeHb: 150 mMm, 10tmin — Y CTUCHYTOMY €efieMeHTi, 16'[min -y

PO3TArHYTOMY enemeHTi (tmin — TOBLUMHA HAUTOHLIOMO efleMeHTa y 3’€fQHaHHi). Y KOHCTpyKLUisax 4
rpynu BigcTtaHb S gonyckaeTtbcs 36inbwysaTti B 1,5 pasu.
Mpy HaknageHHi NepeprBYacToOro KyTOBOrO LWBa HeobXigHO nepeabaunTth AiNsHKy wea Ha

KIHUSIX 3'€QHYBaHWX enemeHTiB (puCyHoK 16.3); moBxXuHa |Wl Takol OINAHKM LWBa B erleMeHTax

CKnageHoro nepepisy noBuHHa 6yt He MeHwoto 3a 0,75b, ae b — wWrprHa ByX40i i3 3'egHyBaHMX
NnacTuH, MM.

[na ctanen knacy midHocTi Big C460 go C690 poBxuHa nepepuBYaTX KyTOBUX 3BApPHUX
LWUBIB HE NOBMHHA NepeBuLLyBaTh 3Ha4YeHHs 35k;.

(lMyHkm 16.1.10 3miHeHo, 3miHa Ne 1)

1

$|

a LIl LILLL Ll LUl L]

|
T
|
| 0
|
TTTTTTTTTT TrrrTTrT \\\I\I\I\i

6 lwl M Ly s IWH L

2

$|

SN )

1-1
2-2
b, s b, s L, s | .
2
a — y HanyCTKOBOMY 3’€[HaHHi; 6 — y TaBpOBOMY 3’€HaHHI
PucyHok 16.3 — Cxema nepepuByaThX KyTOBMX 3BapHUX LUBIB

16.1.11 KyToBi 3BapHi LWBKW, pO3MilleHi B3OOBX MepuMeTpiB OTBOPIB 4M MNpOpisiB,
[OMycKaeTbCsl 3aCTOCOBYBATM Yy HaMyCTKOBMX 3'€AHaAHHAX Yy Bunagkax, nepeabadveHux 16.1.10,
Onsa nepefadi 3ycunb y MAOLWMHI HanycTKy, 3anobiraHHa BTpaTi CTINKOCTi €NeMEHTIB HamnyCTKy 4n
KOHCTPYKTUBHUX 3'€QHaHb eNeMeHTIB.

16.1.12 lMpobkoBi LIBK, WO 3aMNOBHIOWTL HanmaBrneHM MeTanoM YCK MOLMHY Kpyrimx
abo LWiNMHHMX OTBOPIB, OOMYCKAETbCA 3aCTOCOBYBATM Y HamyCTKOBMX 3'€OHaHHAX Y BuUMNagkax,
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nepepbadeHnx 16.1.10, nuwe pna 3anobiraHHsA BTpaTi CTIMKOCTI enemMeHTiB HanycTky abo ans
KOHCTPYKTUBHUX 3’€AHaHb efleMEHTIB.
ToBLWWMHaA NPOOKOBOro LWBa MOBMHHA OYTU: HE MEHLLOK 3a TOBLUMHY t npocBepasieHoro abo

Npopi3aHoro enemMeHTa, ane He GinbLo 3a 16 MM; HE MEHLLO 3a 0,1, 0,45d um 0,45b, pe d -
aiameTp oTtBOpy, MM, | i b — goBxuHa i WMpuHa npopisy, MMm. Mpu ULOMY diamMeTp OTBOPY d i

LWMpUHa Npopidy D MoBMHHI 3340BONBHATY HepIBHOCTI BignoBigHO d >t + 8 MM i b >t + 8 Mm.
BiactaHb M LeHTpamMu OTBOPIB UM MO3OOBXHIMU OCAMW NPOPI3iB NOBUHHA ByTN HE MEHLLOK 3a
4d abo 4b. Po3paxyHKOBWUI Nepepis LWBa A0MYCKAETLCA NpunmaTti

TakuM, LLLO AOPIBHIOE MNIOLLi OTBOPY YM NPOpisy.

16.1.13 3acrtocyBaHHs KOMOIHOBaHMX 3’€dHaHb, Y SIKMX YacTMHA 3CYBHOMO 3YyCUnnsi
CNpUMMaETbCa PPUKLINHUM 3’€OHAHHAM, a YacTMHa — 3BapHMMW LWIBaMW, OOMNYCKAeTbCH MNpu
cneuianbHoMy obrpyHTyBaHHi Ta 3a ymMOBM 3abe3nedeHHss nepedadi YaCcTUHM 3CYBHOIO 3ycunns
yepes TepTs, WO BUHWKAE HA AOTUMYHMX NNOWMHAX 3'€QHYBAHMX ENEMEHTIB Big HaTtsary
BMCOKOMILIHMX OonTiB, ANs 4YOro 3BapltOBaHHA MOBMHHO OYyTW BUKOHAHE MiCrsi OCTaTOYHOroO

3aTaryBaHHs GonTis.

Po3snoain po3paxyHKOBOro 3ycunnsi, Lo fgie y KombiHoBaHOMY 3'€AHaHHi, MixX OpUKLINHAM i
3BapHUM 3’€OQHaHHAMW AONYCKAETLCA NPUAMATK NPONOPUINHO A0 TXHBOI Hecyyoi 3gaTHocTi abo
npuiMatK, Wo (pUKLInHE 3’€AHaHHSA CnpuUMae YacTky 3ycunnsg, obymoBneHy Aier NOCTIMHOro
HaBaHTaXXEHHS, a 3BapHe — 3MiHHOr0. 3acToCyBaHHS iHLWMX BONTOBUX 3'€QHaHb Y KOMOBIHOBaHUX

3'eAHaHHAX He OonyCcKaeTbCA.

16.1.14 Po3paxyHOK 3BapHMX CTUKOBMX 3’'€OQHaHb nNpu Ail no3goBxHbOl cvnmn N, LWwo

NPOXOAUTb Yepes LIeHTP Barn 3’egHaHHs, chif BUKOHYBaTK 3a (hOpMYIolo:
N
_ W
tminlewy7/c
Ae tmin — HaMMeHLUa 3 TOBLUWH €NEMEHTIB Y 3'€HaHHi;

(16.1)

| w — pospaxyHkoBa [OBXWHA CTUKOBOIO LUBA, LIO [AOPIBHIOE MOr0 reoOMeTPUYHiN
OOBXWHI 32 BMpaxyBaHHAM 2t. Y BUNagKy, KOnu KiHUi LBa BMBELEHI 3a MEXi CTMKa, po3paxyHKoBa

JOBXWHA LLBa NPUAMAETLCS PIBHOO MO0 reOMeTPUYHIN JOBXUHI.

Mpn po3paxyHKy 3BapHMX CTMKOBMX 3’€4HaHb €neMeHTiB i3 cTani 3 BigHOLIEHHSAM

Ru /7/u > Ry, eKkcnryartauis SKuMx Moxnusa i nicna OOCArHEHHA MeTarioMm rpaHuui TeKyyocTi, a

TaKoOX i3 CTani 3 xapakTepUCTUYHMM OMOPOM MpokaTy Ryn > 440 H/mMm? y cbopmyni (16.1) 3amicTb

Rwy cnig npunmaTn RWU /7/u .

Po3paxyHok 3BapHMX CTUKOBUX 3’€AHaHb BMKOHYBaTW He MOTPIOHO 3a yMOB 3aCTOCYBaHHSA
3BaploBanbHMX MaTepianie BignoeBigHoO A0 popatka [, 3abe3neyeHHs MOBHOMo MpoBapy
3'eAHYBaHMX €feMEHTIB Ta BWKOHAHHS KOHTPOM SKOCTI 3'€gHaHb npu po3Tdasi pisnyHMmMun

MeTogamu.

16.1.15 3BapHi CTMKOBi 3’€AHaHHS, BWKOHAHI ©6e3 KOHTPOM iX SKOCTI  Qi3VYHUMM
MeToaamu, Npy OAHOYACHIN Aii B po3paxyHKOBOMY nepepisi WBa HOPManbHUX Gwx i Gwy | AOTUYHMX

Twyy HanpyxeHb cnig nepesipaty 3a popmysoto (9.4), npuimatroum B Hin O, =0, , Oy =0,

Ty =T RyzRWy,

WXY 1

16.1.16 Po3spaxyHOK 3BapHOro 3'€HaHHA 3 KyTOBUMM LLUBaMMK NpW Ail N0300BXHbOI cunn N,
LLIO NPOXOAUTL Yepes LEHTP Barn 3'€4HaHHs, Crig BUKOHYBATK Ha 3pi3 (YMOBHWU) B OAHIN 3 OBOX

pO3paxyHKOBUX NSIOLUH (pUCyHOK 16.4) 3a hopmynamu:
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B Rt

npu —————— <1 — y nnowwmHi HannasneHoro meTany
"0, 455,Rn
Ny,
—/n (16.2)
:Bf kf IWwa 7/0
ﬂf RWT >1 -y I'IJ'IOLU,I/IHi meTtany MeEXi cnnaBneHHs
" 0,456,R,, 455,Rin
N
Yo <1, (16.3)

/szfIWszyc
ne |lw — pospaxyHkoBa [OBXWHA KyTOBOrO LIBA, LIO [OPIBHIOE MOrO CyMapHin
reoMeTpUYHIA OOBXWHI 3a BUpaxyBaHHAM [BOX KaTeTiB LiBa 2kf abo 1cM Ha KOXHy
HenepepBHY AiNsHKY LBa;

;i B, — koedilieHTn, 3HaUYEHHS SKUX NPUIAMaKTLCA 3a Tabnuuero 16.2.

2

V77

1 — nnowmHa HannaeneHoro metany (MeTany wWea); 2 — NAoWuHa MeTany Mexi CnnaBrneHHs
PucyHok 16.4 — lNonepeYyHuin pospis KyTOBOrO LUBA i3 3a3HaY€HHSIM YMOBHUX NAOLWMWH PYNHYBaHHS
16.1.17 Po3paxyHOK 3BapHUX 3'€dHaHb 3 KyTOBUMMW LLUBAMW NpY Aii 3rMHanbHOro MOMEHTY
M y nnowwmHi, nepneHanKynsapHin 40 NNOWMHM pO3TallyBaHHSA LWBIB, CriJ BUKOHYBAaTW Ha 3pi3
(YMOBHWMIN) B OAHIM 3 ABOX YMOBHUX MOLWMH (pucyHok 16.4) 3a choopmynamm:
- Y NNOLWMHI HannaBneHoro metany

M
<1, (16.4)
Wf vaf 7/c
-y I'IJ'IOLIJ,I/lHi meTtany MeXi cnraBreHHsA
M
<1, (16.5)
WZ RWZyC
ne Wi i W, — momenTnt onopy pospaxyHKkoBMX nepepisis KyTOBUX LUBIB y 3BapHOMY

3’e[HaHHI BiANOBIAHO 3a MeTarioM LUBa i 3a MeTarioM MeXi CrnaBneHHs.

16.1.18 Po3paxyHOK 3BapHUX 3'€HaHb 3 KyTOBUMMW LUBaAMWU NPW Aii 3rMHanbHOro MOMEHTY
M y nnowwuHi po3TawyBaHHS LMX LUBIB CMig BMKOHYBaTM Ha 3pi3 (YMOBHWW) B OAHIA 3 [BOX
YMOBHMX NNOWWH (pUCYHOK 16.4) 3a chopmynamu:

- Y NAOLWMHI HannaeneHoro metany
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M74 x2 +y2 <1 (16.6)
(Ifx+|fy)Rwr7c

-y NIOLLMHI meTany MeXi CnaBneHHs

Myn«]x2+y2 <1
(sz+|zy)'sz'7/c ’

Oe X i Yy — KoopAnHaTh TOYKM 3BApPHOro 3’€QHaHHsA, sika Hanbinbl BigdaneHa Big UeHTpa

(16.7)

Barn 0 LbOro 3’e¢AHaHHA (pUCyHoOK 16.5); Ifx , Ify — MOMEHTM iHepLii po3paxyHKOBOro nepepisy
KyTOBOrO LLBa Y 3BapHOMY 3’€[JHaHHi 3a MeTasioM LLBa BiAHOCHO NOro roSIOBHUX OCEN X — X i y — V;
., |zy — Te came, 3a MeTanoM MexXi CnnaBneHHs.

16.1.19 lMpu po3paxyHKy 3BapHOro 3’€AHaHHA 3 KYTOBMMW LUBaMW Ha OLHOYacHy fAito

no3goBxHboi N i nonepeyHoil Q CWM, a TakoX 3rMHanbHoOro MoMeHTy M (pucyHok 16.5) NOBUHHI

OyT\ BUKOHaHi Taki yMOBM:

Tfyn sz/n
<1 j =<1 16.8
wayc ( )

ge T¢ i T, — pOTWYHI HanpyxeHHs B HebesaneyHin Touyli po3paxyHKOBOro nepepisy

KyTOBOrO LUBa Y 3BapHOMY 3’€4HaHHi BignoBigHO Y NSIOLWMHI HanmaBneHoro metany i y nnoLwmHi
MeTany Mexi CniaBneHHs, Wo BU3Ha4YaTbCs 3a hopmMyrnoro

r= \/(TN 7, ) +(ro+7wy) (16.9)

¥

y

PucyHok 16.5 — Po3paxyHkoBa cxema 3BapHOro 3’€HaHHs 3 KyTOBUMMU LLUBaMu
16.1.20 HanycTkoBi 3BapHi 3'€gHaHHA efieMeHTiB 3aBTOBLUKM [0 4 MM [JOMNYyCKaeTbCs
34iNCHIOBATU TOYKOBMM LUBOM AYrOBUM 3BapOBAHHAM 3 HACKPi3HMM NPOMNSIaBNEHHAM; MPU LbOMY
Hecy4y 30aTHICTb OOHIET TOYKM Cnif NPUAMAaTU Takolo, LLO JOPIBHIOE MEHLLOMY 3 ABOX FPaHUYHUX
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3HauYeHb:
- npw 3pi3i

N =0,28d°R,,: (16.10)

wun »

- MpY BUPUBI

N, =pdtR,,, (16.11)

ae d — pgiameTp TOYKOBOrO LWBa Y MSIOWMHI 3'€QHYBAHUX €NeMEeHTIB, WO MNpUAMaeTbCca 3a
FOCT 14776; npu 3acTocyBaHHi cnocoby 3BaptoBaHHs, kM He pernameHToBaHun TOCT 14776,
3HayeHHs d cnig y3rogKyBaTu i NpUNMaTK B yCTaHOBIIEHOMY MOPSAKY;

L =11 _ npu 3sapiosaHHi enemeHTiB 04HAKOBOT TOBLLMHY;

ﬁ =1,9 — NpW 3BaplOBaHHi €1EMEHTIB 3 Pi3HNMM TOBLUMHAMM, LLO BiApi3HAIOTLCA Y ABa i OinbLue

pasiB (MpW MEeHLLIN Pi3HULi Y TOBLLMHAX 3HAYEHHS KoedilieHTa HeoOXigHO NpuiAMaTK 3a NiHIHOK

iHTepnonsilieto);
t — TOBLWWHA HANTOHLLOIO enemMeHTa y 3'egHaHHi.
16.2 BonToBi 3’¢AHaHHA
16.2.1 Ins ©OontoBMX 3'€AHaHb €fIEMEHTIB CTaneBMX KOHCTPYKUIN  cnig
3acTtocoByBaTtu 6onTK 3rigHO 3 goaaTkom [.

16.2.2 bonTn cnig po3MillyBaTi BignoBigHO 4O BMMOT, HaBedeHMX Yy Tabnuui 16.3; npwm
uboMy OonTW y 3’€OHAHHSIX, LLO PO3PaxOBYIOTLCS, PO3MILLYIOTb 3 BMKOPUCTAHHAM MiHIManbHUX
BiCTaHen, a 3’edHyBarbHi KOHCTPYKTMBHI OONTM BRNALUTOBYHOTb, SIK MPaBWUO, 3 BUKOPUCTAHHAM
MaKCUMarnbHUX BiACTaHen. Y pasi NPUKPINNeHHs KyTuka ogHieto nonuvueto 6ontamm, po3mMilLieHnmm
B LLAXOBOMY MOPSAAKY, OTBIp, HanMbIiNbL BigAaneHun Big WOro KiHUs, Crig po3millyBaTn Ha puci,

Hanbnmxyin 0o obyLlka.
[onyckaeTbcs KpinUTK enemMeHT ogHUM 6onToMm.

16.2.3 bonTn knacy ToYHOCTI A cnig 3acTtocoByBaTv ANs 3'€4HaHb, Y SKUX OTBOpU
npocBepasieHi Ha NPOEKTHUI AiameTp y 3ibpaHnx enemMeHTax abo 3a KOHOYKTOpamMu B OKPEMUX
enemeHTax i getansix, abo npocBepafieHi 4M NpodaBneHi Ha MEHLIMA OiaMeTp B OKpeMuXx
Aetansax 3 noganbLlumMM po3CBEPASIIOBAHHSAM 0 NMPOEKTHOMO AiaMeTpy Y CKNageHnx enemMeHTax.

Bontn knaciB TouHocTi B i C y 6aratobonToBux 3'€dHaHHSIX Chig 3acToCOoBYBaTU Afls

KOHCTPYKLII i3 cTani 3 rpaHuueto TekyydocTi 4o 390 H/mm?2.
Ta6bnuusa 16.3 — Bumorun o po3MilLieHHs 6onTiB

erieMeHTiB

XapakTepucTumKka BigCTaHi Ta XxapakTepuCTUYHMIA ONip NpokaTy cTani 3’egHyBaHNX

BioctaHb Mix
oontamu npu
po3miLLieHi 6onTis

1. BigctaHb Mixk LeHTpamu oTBOpIB AN 60MTiB Yy OyAb-IKOMY HaNpPsIMKY:
a) MiHiManeHa:
npu Ry, < 390 H/mMm?
npu Ryn > 390 H/mMMm?
0) MakcumarnbHa B KpavHix psiAax npu po3Tasi Ta CTUCKY 3a BiACYTHOCTI
KYyTWKiB, pO3TalLOBaHMX B3OBX KPOMKM eneMeHTiB 3'eqHaHHs
B) MakcumarbHa B CEpeHiX psiAax, a TakoX y KparHix pggax 3a HasBHOCTI
KyTUKiB, pO3TalloBaHMUX B3AOBX KPOMKU €fIEMEHTIB 3'€JHaHHA:
npw po3Tasi
npu CTUCKY

2d
3d
8d abo 12t

16d abo 24t
12d abo 18t

2. BigctaHb Big ueHTpa oTBOpY AN 6onTa 4O Kpatko enemMeHTa:
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XapakTepucTtuka BigCTaHi Ta XapakTepUCTUYHUI ONip NPoKaTy cTani 3’eaHyBaHNX Biacrarb Mix
. 6onTtamu npu
€ereMeHTIB . . .
po3milLeHi bonTie
a) MiHiManbHa B300BX MiHil il 3ycunns:
npu Ryn < 390 H/MMm? 1,5d
npu Ryn > 390 H/mm? 2,5d
6) Te came, Bnonepek niHii Aii 3ycunns:
npu obpi3aHnX KPOMKax 1,5d
NPV NPOKaTHNX KpOMKax 1,2d
B) MakcmmarbHa 4d abo 8t
r) MiHiManbHa y PUKLINHOMY 3’€4HaHHI Npn Oyab-siki KpoMUi | Byab-aKoMy 1,3d
HaNPSAMKY 3yCUIns
3. BigcTaHb MiHiManbHa MiX LeHTpamun OTBOPIB B340BX MiHiT 4ii 3ycunnsa gns u+1,5d
OonTiB, PO3MILLEHNX Y LLAXOBOMY MOPSIAKY
MpumiTka 1.

d — niameTp oTBOpY Ans 6onTa;

t — TOBLUMHA HANTOHLLOMO 30BHILLHBOrO efeMeHTa;

U — BiACTaHb MiX psgammn OTBOpPIB Bnonepek MiHii gil 3ycunns.

Mpuwmitka 2. [iameTp oTBOpiB NpuiiMmaeTbes: d = dp Ansa 6onTiB knacy To4yHocTi A; d =dp + 1 Mm angd
OonTiB knaciB TodHOCTi B i C B KOHCTpyKUisAiX Onop MOBITPSHUX NiHiA enekTponepenaBaHHs (MJ1),
BiOKpMTUX po3noAinbHux npuctpois (BPIM) Ta koHTakTHUX Mepex TpaHcnopTy (KMT), y pewrTi Bunagkis
d=dp, + (1; 2 a6o 3 mm).

Mpumitka 3. B 0gHOBONTOBNX 3’€4HAHHAX EMEMEHTIB PELLITKN (PO3KOCIB, CTOSAKIB i pO3MipoK) OKPIM TUX,
LLIO MOCTIMHO MpaLoloTb Ha PO3TAr, NPU TOBLUMHI enemMeHTa 4o 6 MM i3 cTani 3 rpaHuLelo TEKY4OCTi 4o
390 H/MM? | npocBepaneHnx oTBopax BiacTaHb |1 Big kpato eneMeHTa 0 LeHTpa OTBOPY B3AO0BXK MiHil Aii
3ycunna gonyckaeteca npuimatu Big 1,5d po 1,35d 6e3 gonycky B CTOPOHY 3MEHLUEHHSA Mpu
BUrOTOBJIEHHI €NeMeHTIB, NPO WO HEOOXiAHO 3a3HAYMUTM Y NPOEKTI.

Mpumitka 4. Npy po3smilleHHi BoNTiB y WAaxoBOMYy MOPSAAKY Ha BiOCTAHAX HE MEHLWMX 3a BKasaHi y
no3. 3 nioLly NonepeyvyHoro nepepisy enemeHTa HeTTo A, Cnif BM3Ha4yaTu 3 ypaxyBaHHAM ocrnabneHHs
MOro oTBOpamMu, PO3MilLleHVMW Yy PO3paxyHKOBOMY Mepepisi enemeHTa, SKMnN OpIEHTYETbLCA Brionepek
niHii gil 3ycunnda. Y 3’e€gHaHHAX, B AKMX OONTU MpauioloTb NepeBaXHO Ha po3Tar, cnig, Sk npaswuro,
3acTocoByBaTh 60nTK knacis To4HOCTi B i C abo BUCOKOMILLHI.

16.2.4 BonTu, WO MaKwTb AINSHKA 3 PiI3HUMKU diameTpamMu MO JOBXWHI HEHapi3HOI YaCTUHM,
He JOMyCKaeTbCs 3aCTOCOBYBATM Y 3'€HAHHSAX, B SKMX OONTU NpauioloTh Ha 3pi3.

16.2.5 Hapiska 6GonTta, WO cnpuiMae 3CyBHe 3YCUMMs, B €eneMeHTax CTPYKTYPHUX
KOHCTPYKLi1, onop nNiHin enekTponepegaBaHHs Ta BiAKPUTUX PO3NOAINbHUX MPUCTPOIB, @ TakoX Y
oonTtoBuX 3'€QHaHHAX 3a HasBHOCTI 30BHILLUHBLOrO €eremMeHTa TOBLLUMHOW A0 8 MM, MOBUHHA
3HAXOAMTUCL NO3a NakeToM 3'eQHYBaHMX €MEMEHTIB; y peLuTi BUNaakiB Hapiska 6onta He NOBUHHA
3axoauTn Brmb oTBOpY BinbLU HiXXK Ha MOMOBMHY TOBLLMHW 30BHILLHLOIO enemMeHTa 3 60Ky ramku
abo 5 mm.

16.2.6 BnawTyBaHHs warnb Ha oonTtu cnig BUKOHYyBaTU 3rigHo
30CTY b B.2.6-200.

Y po3paxyHKoBMKX 3’€gHaHHsSX 3 bonTamu kKnaciB TouHocTi A, B i C (3a BUHATKOM BONTOBUX
3'egHaHb Yy OOMOMIKHUX KOHCTPYKLIAX) cnig nepeadaunty 3axogm NpoTM CamoBiOArBMHYYBAHHS
ranok (BCTaHOBMEHHS NPYXWHHMX Wanb, 4oAaTKOBUX ranok ToLo).

16.2.7 Ha ckoweHux noBepxHaX 3'eQHyBaHWX AeTanen i enemeHTiB (BHYTPILWHI rpaHi
nonvub ABOTaBpIB i WBenepiB) nig ronoskn 6oNTIB i raku cnig 4o4aTkoBO BCTAHOBMOBATM KOCI
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LLanowm.

16.2.8 (lyHkm 16.2.8 suny4yeHo, 3miHa Ne 1)

16.2.9 PospaxyHkoBe 3ycunng, sike Moxe 6yTn CnpunHATE o4HUM BGONTOM, Crig BU3HA4YaTH

3anexHo BiJ BUAY HanpyXeHoro cTaHy 3a dopmynamu:
- npw 3pisi (ymoBHOMY) BonTa

Nbs = RbsA)nsj/b?/c ;

- MPW 3MUHaHHI MeTany 3'€AHyBaHNX ENEMEHTIB B OTBOPI
Nbp = Rbpdbztmin%?’c;

- npw po3Tary GonTa

bt — RbtAbn7/cn

[BH B.2.6-198:2014

ae Rbs, Rbp, Rbt — pO3paxyHKoBi onopu o4HOB0NTOBMX 3’€AHaHb;

A= O,78db2 — noLa NonepeYHoro nepepiay CTpukHs 6onTa;

N, — KiNbkKiCTb PO3paxyHKOBKX MOLWWMH 3pi3y 0AHOro 6onTa, Wr;

Ve — koedilieHT ymoB pob0oTu, SKUIN BU3HAYaeTbCA 3a Tabnuueto 5.1;

Yo —
Tabnuueto 16.4;

KoedpiyieHT ymoB poboTn ©OonTOBOro 3'egHaHHs,

db — 30BHILLHIN giameTp CTpuxKHA 6onTa;

(16.12)

(16.13)

(16.14)

KA  BU3HA4YaETbCA 3a

Ztmin — HaMeHLa CymapHa TOBLUMHA efleMEHTIB y 3'€4HaHHiI, SKi 3MMHaOTbLCA B O4HOMY

HanpsiMKy;

A, — nnoLua nonepeyHoro nepepidy HeTTo GonTa 3a piab6oIo.

(MyHkm 16.2.9 3miHeHO, 3miHa Ne 1)

Tabnuua 16.4 — KoediuieHTn ymoB poboTn 60nTOBOro 3'egHaHHs

XapakTepucTmku XapakTtepuctuyHui onip
. npokary crani 3HaYeHHs 3HayeHHs
3%’;103‘3:;;'0 Ha”gi’:ﬁ;oro 3'€HyBaHNX eNEMEeHTIB a/d. s/d koedilieHTa 7,
R H/Mm?2
OpHobonToBe, 3pis - - 1,0
6onTu knacy 3MUHaHHA 15<a/d<2 0,4a/d +0,2
. \ R,, <290
To4HocTi A, Bi C g 135<a/d <15 ald—0,7
abo BMCOKOMILHI
15<al/d<2 0,5a/d
290<R,, <390
1,35<a/d <15 0,67a/d-0,25
R,, >390 a/d>25 1,0
BaratobonToBe, 3pi3 - - 1,0
6onTun knacy 3MUHaHHA 15<al/d<?2 0,4a/d+0,2
. . R,, <290
TO4HOCTI A, B Y 2<s/d<25 0,4s/d
i C*abo
15<al/d<2 0,5a/d
BWCOKOMILHi 290<R,, <390 °=8 A
2<s/d<25 0,5s/d -0,25
R,, >390 a/d>3 1,0
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s/d=>3 1,0

MpumiTka 1. a — BiAgCTaHb Big Kpao enemMeHTa 40 LieHTpa Hanbnmky4oro OTBOpY B3AOBX MiHil Aii 3ycunns;
d — niameTp oTBOpPY Ana GonTa;
S — BiAICTaHb MiX LleHTpaMun OTBOpPIB B340BX MiHil Ail 3ycunns.
* - 1ns po3paxyHKy GaratobonToBOro 3’€4HaHHA Ha 3pi3 i 3MUHaAHHA NpU BUKOPUCTaHHI 6onTis
knacis B i C, a TakOXX BMCOKOMILIHUX BONTIB 3 HeperyrnboBaHMM HaTAroOM NpU BCiX 3HAYEHHSAX XapaKTepUCTUYHOro
onopy Ryn Npokaty 3’eQHyBaHUX eneMeHTiB 3Ha4YeHHs koedilieHTa b cnig MHOXuTK Ha 0,9.

Mpumitka 2. [na po3paxyHKy 6araTobonToBOro 3’€gHaHHA Ha 3MUHAHHS 3Ha4YeHHA KoeiLieHTY 7 NpUAMaeTbCA
K MEHLLE 3 064YNCIIEHUX NPU NPUAHATUX 3HAYEHHSAX &, d, S.

16.2.10 lMpw gii Ha BbonToBe 3’€gHAHHS NO300BXHBLOI cMn N, WO NPOXoaUTb Yepes LEHTP
Baru 3'eqHaHHs, chnig npuimaTy, WO Usi cuna po3noginaersca Mk 6onTamu piBHOMIPHO. Y LbOMY
pasi HeobXiaHY KinbKiCTb 6ONTIB y 3’eQHaHHI cnia BU3HaunTK 3a (hopmMynoto:

N
n>—7n , (16.15)

Nb,min

ae Nb,min — HanmeHLe i3 3HadeHb Nps UM Npp, abo 3HayeHHA Ny, obuymcneHi BignosigHO

0o 16.2.9.
Y Bunagkax, Konu B 60NTOBOMY 3'€fHaHHI BiACTaHb | MiX kpanHiMu GonTamy B30OBXK NiHii
Aii 3cyBHOro 3ycunns nepeeuye 16d, 3HadeHHst n y cpopmyni (16.15) cnig 30inbwnTn

|
AineHHsIM Ha koediieHT S =1—0,005(a—16j, LLIO NPUIAMAETLCA He MeHLwe 3a 0,75. Lo

BMMOrY He Cnig BpaxoByBaTW y BUNagKy, Konv GonToBe 3'€AHaHHA BrawiToBaHe Mo BCin
OOBXWHI enemeHTa KOHCTPYKUIi (6anku, KOnoHW) i pospaxyHKkoBe 3ycunns gie B3AoBX YCiel
OOBXMHW TaKoro 3'eqHaHHA (Hanpuknag, y NosiCHOMY 3'eqHaHHi 6anku).
16.2.11 lMpu Agii Ha 6GonToBe 3'€AHAHHSI 3rMHANbHOMO MOMEHTY, SIKUW BUKIMKAE 3CyB
3'eqHYBaHMX €feMeHTIB, Crnig npuamaTh, WO 3ycunnga 3pidy po3noginsaiTbcsa MK 6Gontamu
3’eHaHHA NpOoNopLiNHO A0 BigCTaHen BiA LeHTpa Baru 3’eQHaHHs 40 po3rnsgyBaHoro 6onra.

3ycunnsa B HanbinbL HanpyxeHoMmy 6onTi Nb,max, ob4ncneHe 3 BpaxyBaHHsM KoedoilieHTa

7, » HE MOBMHHO NepeBuLLYBaTN MEHLLOTO i3 3Ha4eHb Nbs 41 Npp, 064McneHnx 3rigHo 3 16.2.9.

(MyHkm 16.2.11 3miHeHO, 3miHa Ne 1)

16.2.12 lMpu opgHouacHin Aii Ha GonToBe 3'€AHaHHA MO3LOBXHbLOI i MOMepeYHoi cun Ta
3rMHANbHOrO MOMEHTY, WO Ait0Tb B OAHIN NAOLMHI | BUKIMKAOTb 3CyB 3’€4HYBaHNX eNleMEHTIB, Cnig
BM3HAYUTU PIBHOAiIHE 3ycunnsa y Haubinbl HanpyxeHomy 6onTi, obuucneHe 3 BpaxyBaHHAM
koedilieHTa ¥, , SKe He MOBWHHO MEepeBuLLYBATU MEHLLIOro i3 3Ha4yeHb Nps 4n Npp, 0B6UMCNEHNX
3rigHo 3 16.2.9.

(MyHkm 16.2.12 3miHeHO, 3miHa Ne 1)

16.2.13 lMpu ogHoyacHin aii Ha 6onToBe 3'€AHaHHS 3yCUIMb, O BUKIUKAKOTL 3pi3 i po3Tar
BonTiB, HanbinbLL HanpyxeHu 6onT, NoOpsaA i3 po3paxyHKOM 3rigHo 3 chopmynamm (16.12) i (16.14)
cnig nepesipaTn 3a hopmyrnoto:

7o (NG /Ny )+ (N /Ny, ) <1, (16.16)

ae Ns i Ny — po3paxyHKoBi 3ycunns BignoBigHO 3pi3y i po3Tary, WO npunagalTb Ha oauH 6onT;
Nbs, Nbt — pO3paxyHKOBi 3ycunns, sKi MOXyTb OyTW CNpUAHATI ogHMM BONTOM i BU3Ha4arOTbCA
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3rigHo 3 16.2.9 i3 3MiHOI 3Ha4YeHHs Apn Ha Ap.
16.2.14 Y 06ontoBMX 3'€QHAHHAX OAHOrO €neMeHTa 3 iHWWM 4Yepe3 MPOoKNagkM 4M iHLWi
NPOMiXKHI enemMeHTW, a TaKoX B eNeMeHTax 3 OAHOCTOPOHHBLOK HaKMadKoK KinbKicTb 6GonTis,
obuncneHa 3rigHo 3 popmynoto (16.15), HeobxiaHO 36inbWKTK Ha 10%.
Y 60nTOBUX 3'€QHAHHSX BUCTYMHMX NOMAMUb KYTUKIB abo LiBenepis 3a AOMOMOIoK KOPOTULLIB
KinbKicTb G0ONTiB, WO MPUKPINOKTL KOPOTUW A0 Uuiei nonuui, HeobxigHo 30inbwutn Ha 50%

MOPIBHSHO 3 PO3PaXyHKOM.

16.2.15 ®dyHoameHTHi  (aHkepHi) 6ontu

CHwul1 2.09.03.
16.3 ®puKUinHi 3’eAHaHHA

JBH B.2.6-198:2014

cnig  nepeBipATM  3rigHO 3 BMMOramm

16.3.1 PpuKUiNHI 3’egHaHHS, B 9KMX PO3paxyHKOBE 3yCUINsS NepefacTbCs Yyepes TepTd, Lo
BUHWKAE Ha KOHTAKTHMX MOBEPXHSAX 3'€QHYBaHMX €NEeMEHTIB BHACNigOK HaTAry BUCOKOMILHWUX

GonTig, Cnig 3acToCcoBYBaTH :

- Y KOHCTPyKUisiX, WO ©6e3nocepedHbo CNpuAMarTb Lil0  PyXOMUX, BiOpauiiHUX 4n

OWHaMIYHUX HaBaHTaXeHb;

-y GonToBMx 3'€OHaHHAX, OO SIKMX BMCYBalOTbCH MiABULLEHI BUMOTMM LIOAO OOMEXEHHS

AedopmaTUBHOCTI.

16.3.2 Y puKUiiHMX 3'€QHaHHAX cnig 3acTocoByBaTu GonTw, ranku i wanbu BignosigHO

[0 6.2.6.

Bontn cnig posmiwyBatn 3rigHO 3 BMMOramu, HaBedeHuMM y Tabnuui 16.3, npy uboMy
3anexHo Big YMOB CKNnagaHHA 3'€4HaHHS PisHUUSA MiXX HOMiHanbHUMK giameTpamu 6onTta Ta oTBOpY

MoOXe cknagaTtu Big 1 4o 6 Mmm.

16.3.3 Po3paxyHkoBe 3ycumnnsi, sike MOXe OyTU CMPUUHATE KOXHOK MIIOLWMHOI TepTs
€reMEeHTIB, 3aTArHYTUX OAHUM BUCOKOMILIHUM B60MTOM, Cnig BU3Ha4YaT 3a hOPMYIoL0:

Qbh — Rbh 'Abn:us

: 16.17
" (16.17))

Ae Rph — po3paxyHKOBUI OMip po3Tsry BUCOKOMILHOro 6onTa, LWo BU3Ha4YaeTbCs 3rigHo 3 7.8;
Apn — NNoLLa nornepeyvHoro nepepidy 6onta 3a pisbboto;
Us — KoedillieHT TepTs, Wo NnpunmMaeTbes 3a Tabnuueto 16.5;
Yh — KOEiLiEHT HaZIMHOCTI, WO NpunMaeTbCa 3a Tabnuueto 16.5.
Tabnuusa 16.5 — KoediuieHTn HaginHoOCTI i koedilieHTV TepTa PPUKLINHNX 3’ €gHaHb

KoediuieHT HaaiHOCTi };, Npu KOHTPO
HaTary 6oNnTiB 3@ MOMEHTOM 3aKpydyBaHHSA
NpWY HaBaHTaXEHHI | NpU Pi3HULI MK
AiaMeTpoM OTBOPY i HOMiIHaNbHUM diaMeTpoM

Cnocib 06po6kM (OUNULLEHHS) KoediujieHT
KOHTaKTHUX MOBEPXOHb TePTA Us _ Gonta J, MM :
ONHaMiYHoOMYy npwm OVHaMiYHOMY npw
0 =3...6; o =1;
CcTaTU4HOMY Mpu cTaTU4HOMY
=5...6 npno =1...4
1 [pobemeTanbHui Yn 0,58 1,35 1,12
apobecTpymeHeBM ABOX MOBEPXOHb
6e3 koHcepBauii
2 [a3ononym’ siHEBMI 4BOX NOBEPXOHb 0,42 1.35 1,12
©e3 KoHcepBaUji
3 CtaneBumMu LWiTKaMn OBOX 0,35 1,35 1,17
noBepxoHb 6e3 KoHcepBaLil
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4 Be3 06pobky 0,25 | 1,70 | 1,30
Mpumitka 1. MNpu KoHTpONi HaTAry 60NTIB 3a KYTOM NOBOPOTY rakn 3HaYEHHS KoedilieHTa  Crid MHOXUTU
Ha 0,9.

Mpumitka 2. [JonyckatoTbes iHLWi cnocobu 06pobKM (OUYULLIEHHS) KOHTAKTHUX MOBEPXOHb, L0 3abe3nedvyloTb
3HaYeHHA KoeIiLEHTIB TEPTHA HE HUXKYE TUX, L0 HaBeaeHi y Tabnuui.

16.3.4 lMpu pii Ha pukuinHe 3'egHaHHs cvnyv N, WO BUKNUKAE 3CyB 3’€4HYBaHUX

€rleMEHTIB i NpOXoauTb Yepes LEeHTP Bark 3'€gHaHHs, chnig npunMaTti, WO cuna po3noginderscs
Mk GonTammu piBHOMIpHO. B uUbOoMy Bunagky HeoOXigHy KinbKicTb OonTiB y 3'€dHaHi cnig
BU3Ha4aTu 3a opMynoto:

Ny,
n Z—n, 16.18
Qbhk7b7c ( )

be Qoh — po3paxyHKOBe 3yCcumns, WO Moxe OyTu CNpUrHATE OOHIED MIOLMHOK TEpPTs, ske
obuncnioeTbea 3a popmynoto (16.17);

K — kinbkictb NOWMH TepTa 3'€QHYBaHUX €MEMEHTIB;
% — koedilieHT yMOB pob0oTH, L0 NpuiMaeTbes 3a Tabnuueto 5.1;
b — KoeqilieHT yMOB pob0TM (PPUKLIAHOIO 3’€4HaHHS, L0 3aneXuTb Big KiNbKOCTi 6ONTiB Yy

3'edHaHHI i NpUMMaeTbCs TaknMm, Wo aopisHioe: 0,8 npun < 5; 0,9 npn5<n<10;i 1,0 npu n > 10.

16.3.5 lMpu gii Ha puKUinHe 3'€QHaHHSA 3rMHANbHOr0 MOMEHTY, YU CUNK | 3TMHANbHOro

MOMEHTY, LIO BUKMMKAOTL 3CyB 3'€QHYBaHUX ENEeMEHTIB, po3noAin 3ycunb Mk Gontamm
HeobxigHO NpurMaTu BignoeigHo oo 16.2.11, 16.2.12.

Mpu gii y 3'€dHaHHi nuwe 3rMHanbHOr0 MOMEHTY pOo3noAin 3ycunna Mk 6ontamu

OO0NnyCKaeTbCA npvu?nwam piBHOMipHI/IM 3a NpPAMOKYTHOR €ntpolo.
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16.3.6 TMpw A4ii Ha pukuiiHe 3’egHaHHA Nopsa 3 cunoto N, WO BUKNMKAE 3CyB 3’ €qHYBaHMX
enemMeHTiB, cunu F, Lo BUKMUKae po3Tar y GonTax, HeobxiaHO 3HayYeHHs koediuieHTa [y ,

WO BM3HAYaeTbCs 3rigHo 3 16.3.4, MHOXMTU Ha KoedilieHT (1—P/Pb), ne P -

pO3paxyHKOBe 3yCUIfs po3Tsry, WO nNpunagae Ha oavH 6onT, P, — 3ycunns HaTary 6onTa.

16.3.7 [iameTp 6onta y ppuKUinHOMY 3'€4HAHHI Cnig NpuiMaTK, K NpaBumio, He MEHLLIMM
3a TOBLLUMHY HANTOBCTILLOrO efiemMeHTa y 3’€4HaHHi.

16.3.8 Y npoekTi NOBMHHI OyTVM BKasaHi Mapku cTani Ta MexaHiyHi BnacTuBOCTi GOnTiB,
ranok i Wwanb, a TakoX CTaHOapTW, 3@ SKUMW CIig BUKOHYBATWU HATAr BUCOKOMILIHUX BONTIB i SKWiA

cnig npurumMmaTy Takum, WO AO0PIBHIOE R) = Rbh A)n.

(lMyHnkm 16.3.8 3miHeHo, 3miHa Ne 1)

16.3.9 lMpu npoekTyBaHHi PpUKLINHNX 3’€aHaHb cnig 3abe3neyyBaTty BiNbHWUIA AOCTYN Ans
BNawTyBaHHS OONTIB, LWiNbHOrO CTAryBaHHA nNaketa OonTamu i 3akpydyBaHHS Tramok i3
3aCTOCYBaHHSM AMHAMOMETPUYHNX KIOYiB, ranlkoBepTiB TOLLO.

16.3.10 [Ons BucokomiuHmnx 6ontie 3rigHo 3 ACTY MOCT 22353 3i 36inbweHnMm po3mipamm
rosIoBOK BOMTIB i ravoK Npu PisHMLI MK giameTpom OTBOPY i HOMiHanNbHUM giameTpom 6onTa, Wwo
He nepeBuLLye 3 MM, a B KOHCTPYKLISIX 3i cTani 3 TAMYacoBUM OMOPOM He MeHLe Hix 440 H/mm? —
4 MM, JOMYCKaETbCA BrawTyBaHHA OHI€T WwWanbu nig ranky.

16.3.11 PospaxyHOK Ha MiUHICTb 3’€OQHYBaHUX €neMeHTiB (PPUKUINHOro 3’eQHaHHs Yy
po3paxyHKOBOMY nepepisi, nocnabneHoMy oTBopamMu, Crnig BUKOHYBATU 3 YpaxyBaHHSIM TOrO, LUO
MofioBUHA 3yCUNns, sIke NpuUNagae Ha KOXHWUA OONT 3’eAHaHHA, nepedaHa cunamu tepta. [Npu
LbOMY MepeBipKy nocrnabneHnx nepepisiB Ccrnig BWKOHYBaTW: MpU PYXOMUX, BibpauiiHMX i
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ANHaMIYHUX HaBaHTaXeHHHAX — 3a MNNOLLEelo nepepidy HETTO An; MPU CTaTUYHUX HaBaHTaXKEHHAX —
3a nnowleto nepepidy opytto A npu A, > 0,85 A abo 3a ymoBHOW nnollero Ae = 1,18 An npwm
An < 0,85A.

16.4 MosAcHi 3’eAHaHHA B 6ankax

16.4.1 3BapHi i pUKLIHI NOsICHI 3'egHaHHA OBOTaABPOBOI Ganku cnig po3paxoByBaTu 3a
dopmynamu, HaeegeHumm y Tabnuui 16.6.

Mpun npuknagaHHi HEPYXOMOrO 30CEPEKEHHOrO HaBaHTAXEHHS 4O BEPXHLOrO nosica 6anku
3a BiAcyTHOCTI nonepeyHnx pebep KOPCTKOCTI ¥ MiCUAX NPUKNaAeHHA HaBaHTaXKEeHHS, a TakoX
npy NpuknagaHHi HEPYXoMOoro 30CepePKeHHOr0 HaBaHTaXEHHs! 40 HWXKHLOrO nosica He3anexHo
Bil HasIBHOCTI pebep >XOPCTKOCTi B MiCUAX NPUKNagaHHSA HaBaHTaXXEHHsI MOSICHI 3’eAHaHHS chnifg
po3paxoByBaTh SK AMst PYXOMOro HaBaHTaXXEeHHS.

3BapHi LWBK, BUKOHAHI 3 NPOBapOM Ha BCHO TOBLUMHY CTiHKW, CMig BBaXaTu PiBHOMILHUMM 3i
CTiHKOI0.

16.4.2 Y Gankax i3 dpUKLINHUMM NOACHUMU 3’€QHAHHSAMW 3 BaraToNUCTOBUMM MOSICHUMMU
nakeTamm MPUKPINIIEHHA KOXHOrO 3 JIMCTIB Y PO3paxyHKOBOMY Mepepisi, pos3TalloBaHOMYy 3a
MiCLIEM CBOro TEOpEeTUYHOro obpumBY, Cnif pO3paxoByBaTU Ha MOJTOBMHY 3YCUIITS, SIKE MOXe OyTn
CMPUNHATE nonepevyHuM nepepizoMm nucta. [NPUKPINNeHHS KOXHOro nucta y po3paxyHKOBOMY
nepepisi, posTalloBaHOMY Ha QOiNsHUi MK AiNCHUM Micuem noro obpuBy i micuem obpuey
nonepeaHbOro nNucTa, cnif po3paxoByBaTW Ha MNOBHE 3yCumns, ske Moxe OyTu cnpuiHaTe
nonepevyHnUM nepepiaom nucra.

Tabnuua 16.6 — Popmynun ona po3paxyHKy NOSACHUX 3'eQHaHb Yy cknageHux 6ankax
Xapaktep
HaBaHTaXeH MoscHi 3’eqHaHHSA PospaxyHkoBa popmyna
HA
16.19
_ T (16.19)
3 _ NBeke Ry 7.
BapHi
P T, (16.20)
Hepyxome — =
nﬂzkf szj/c
Ts (16.21)
DPUKLiiHI > <
Qbhkyc
}/n 'TZ +V2 <1 (16.22)
3 . . zﬂf kf wa Ve -
BapHi (OBOCTOPOHHI LLBU
pri (A P ) y ERYE (16.23)
Pyxome S——<1
2ﬂzkf szyc
2, 22 (16.24)
(Dpl/lKLl,iﬁHi M <1
QunK7e
Mpumitka. T =$ — NOroHHe 3ycunns 3cyBy nosica, H/MmM, BuknukaHe nonepeyHow cunot Q, H (TyT S —
CTaTUYHMIA MOMEHT OpyTTO nosica Ganku BiGHOCHO HENTParbHOI OCi);
N — KiNbKICTb KyTOBWX LUBIB: MPU OBOCTOPOHHIX KYTOBMX LUBAX Yy MOSICHMX 3'€QHaHHSX N = 2, npu
OHOCTOPOHHIX N = 1;
Qu» k — BEnuYMHMK, WO BM3HAYaTLCA 3rigHo 3 16.3.4;
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XapakTep
HaBaHTaXeH MoscHi 3’egHaHHSA PospaxyHkoBa chopmyna
HSA

ypaxyBaHHAM BUMOT 3rigHo 3 9.2.2 i 9.2.3;

HEePYXOMUX BaHTaxiB y,, =1);

NpVKNageHoro OO BEPXHbOro nosica Garnku, OO0 SIKoro MpWUCTpyraHa CTiHKa, i a=10 — 3a BiACYTHOCTI
NPUCTPYroByBaHHS CTiHKM ab0 3a HAsiBHOCTI HaBaHTaXKeHHS!, MPUKIaAeHoro 40 BEPXHbLOro nosca.

7uF . .
\Y EALAI R MOrOHHUIM TUCK, H/MM, Big 30cepemKeHOro HaBaHTaXeHHst Fn, WO BM3HA4YaeTbCs 3

ef

Vir 75, — KOeILieHT HaQiMHOCTI 3@ HaBaHTaXeHHAM, WO npuiMaroTbes 3rigHo 3 IBH B.1.2-2 (ons

s — KPOK NOSACHMX BOnNTiB;
a — KoeiuieHT, KN NPUNMAaETbCA TakuM, WO AOPIBHIOE: o =0,4 — 3a HAABHOCTI HaBaHTaXEeHHS,

17 OOAOATKOBI BUMOI' LLLOOO NMPOEKTYBAHHA ENEMEHTIB BYOUHKIB,

BYAIBEJb | CrorPyA PIBHOIO NPU3HAYEHHA

17.1 3aranbHi BUMOIU WOAO0 NPOEKTYBaHHA CTalleBUX KOHCTPYKLiN
17.1.1 TMpwv NpoeKkTyBaHHI CTaneBmnx KOHCTPYKLN HEOOXiOHO:
- nepepbayaty B'sA3i, WO 3abe3nedytoTb Yy NpoOLECci MOHTaXy Ta ekcnnyaTtauii CTiKICTb i

NPOCTOPOBY rEOMETPUYHY HE3MIHIOBaHICTb CMOpyaM B LINOMYy Ta OKpeMux ii ernemeHTiB,
npusHayarum iX y 3anexHoCTi Bid OCHOBHMX MNapameTpiB Crnopyan i pexumy ekcnnyaTauii
(KOHCTPYKTMBHOI CXeMW, MPOroHiB, TUNIB KPaHiB i pexumiB ix poboTn, TemnepaTypHuUX BNMBIB
TOLLO);

- BpaxoByBaTU BUPOOHMYI MOXIMBOCTI i MOTYXKHICTb TEXHOJSOMYHOMO i KpPaHOBOrO
obnagHaHHS nignpueMCTB-BUPOBHMKIB CTaneBuX KOHCTPYKLIN, YMOBU TPAHCMOPTYBaAHHS, @ TaKOX

NigAOMHO-TPAHCMNOPTHE Ta iHWe 06ragHaHHS MOHTaXXHMX OpraHi3adii;

- nepegbayatm MOHTaXHi KpiNneHHs ernemMeHTiB (MOHTaXHi CTONMMKM TOWo) Ans

3abe3nevYeHHs1 MOHTa)KHOT TeXHOMOr4YHOCTI;
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- y BoNTOBMX MOHTaXHMX 3'€AHaAHHSX 3aCTOCOBYBaTW 00NTK Knacy TodHocTi B i C, a Takox
BMCOKOMILHI, Mpy LUbOMY B 3'€AHAHHSAX, LLO CIPUAMatOTb 3HaYHi BepTUKanbHi 3ycunns (KpinfieHHAx
depm, purenis, pam TOLWO), cnig nepeabavaT CTONMKK; NPY HAssBHOCTI B 3'€QHAHHAX 3rMHaNbHUX
MOMEHTIB Cnia 3acTocoByBaTu 6ONTK Kracy To4HOCTI B i C, Lo npautooTb Ha po3Tsr;

- nepeabavyBaTy NOAINEHHA KOHCTPYKLIN i cnopya Ha BignpaBHi Mapku 3 ypaxyBaHHSAM
CnocobiB TpaHCMOPTYBaAHHSA, TPAHCNOPTHUX rabapuTiB i METOAIB MOHTaXY KOHCTPYKLIN.

17.1.2 Tpn KOHCTPYIOBaHHI CTaneBuX 3BapHWX KOHCTPYKLIA Crig BUKOYATU MOXIMBICTb
WKIAMBOro BMMMBY 3anuwikoBux gedopMadinn i HanpyxeHb, Y TOMY YWUCni 3BaploBanbHUX, a
TaKoXX KOHLUEHTpaUii HanpyxeHb, nepeabdbavarym BignoBiaHI KOHCTPYKTUBHI pilLlEeHHS (3 HalOInbLL
PiBHOMIPHMM PO3MOAIIOM HanpyeHb B eneMeHTax i getansix, 6e3 BXigHWX KyTiB, Pi3KMX 3MiH
dopmn nepepizy Ta iHWWUX KOHLEHTPATOPIB HaMpyXeHb) i TEXHOMOriyHi 3axogn (MopsaoK
30MpaHHA | 3BaploBaHHs, nonepegHi BUIMHKW, MexaHiyHy oOpoOKy BignoBiOAHMX 30H LUMISXOM
CTpYraHHsi, dope3epyBaHHs, 3a4ULLEHHSA abpa3nBHUM KPYroM TOLLO).

17.1.3 Y 3BapHuX 3'€¢QHaHHAX Cnig BUKNIOYATM MOXIUBICTb KPUXKOrO pPYMHYBaHHS
KOHCTPYKLIiM Yy npoueci X MOHTaxy i ekcnnyartauil B pe3ynbTaTti HeCnpuaTAMBOro CrofyyYeHHst
HaCTyMHUX hakTopiB:

- BEMUKUX MiCUEBMX HanpyXeHb, BUKMUKAHUX BNAMBOM 30cepeKeHux AedopmaLii um
HaBaHTaXeHb AeTanen 3'eqHaHb, a TakoX 3anuLLKOBUX Hanpy>XeHb;

- Pi3KUX KOHLEHTpATOPIB HaMnpy>XeHb Ha OiNAHKax 3 BENUKMMW MICLLEBUMM HaNpyXeHHSMU,
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LLLO OpiEHTOBaHI BNonepek HanpsMKy AiloUMX HanpyxeHb po3Tsry.

Mpy KOHCTPYIOBaHHI 3BapHUX KOHCTPYKLIN crig BpaxoByBaTW, O KOHCTPYKLUIl i3 CyLinbHOI
CTiHKOO MalTb MEHLUE KOHLIEHTPAaTOPIiB HamnpyXeHb i MEHLW YyTnuBi OO0 EKCLEHTPUCUTETIB Y

NOPIBHAHHI 3 peLLiTYaCTUMN KOHCTPYKLISIMMU.

17.1.4 lNMpwn NpoeKTyBaHHi CTaneBmx KOHCTPYKLIN CRig 3aCTOCOBYBaTU KOHCTPYKTUBHI 3axoau

NepBMHHOIO 3axucTy Big kopoasii 3rigHo 3 CTY ISO 12944-3.
(MyHkm 17.1.4 3miHeHo, 3miHa Ne 1)
17.2 BiacTaHb MiX TeMnepaTypHMMMU LUBaMU

17.2.1 BigctaHb |, M, MibX TemnepaTypHUMM LLUBaMK CTaneBuX KapkaciB OOHOMOBEPXOBMX
crnopya, SiK NpaBuro, He MOBMHHA MEPEeBMLLYBaATM HaMBINbLMX 3HA4YeHb |, , M, HAaBeAEHUX Yy

Tabnuui 17.1.

Ta6bnuusa 17.1 — Hanbinbla BigcTaHb Mk TEMNepaTypHUMU LLBAMM

Hanbinblwa BigctaHb ly, M, Mk TemnepaTypHUMK LLUBaAMM

XapaktepucTtuka ONs apXiTEKTYpPHO-OyAiBENbHUX KNiIMaTUYHNX PaoHIB i3
cepeaHbO0 MICAYHOK TeMMNepPaTyporo NOBITPS Y CidHi

cnopyau BigCTaHi BuLloto 3a 0°C HMYoto 3a 0°C
OnanioBaHMii GyanHok B30BX Oroka 350 280
nonepek 6roka 230 180
HeonantoBanui B340BX 6oka 300 240
OyamHok nonepek 6roka 180 150
. B30BX Oroka 230 180

Mapauun uex

nonepek 6roka 140 120
BigkpuTa ectakaga B30BX OCi 180 150

17.2.2 3Ha4veHHs Hambinblmx BigctaHew |, siki HaBedeHi y Tabnuui 17.1 y cnopydax 3
BMCOTOK KOJoH hi abo hy nmoHag 12 m, gonyckaeTbcsl 30inblUyBaTU MHOXEHHSIM Ha KoediljieHT,

KU NPUAMAETBCA TakKnUM LLLO AOPIBHIOE:

B300BX 6rioka — k, = h <1,5:
12
h2
Bronepek 6rioka — k,=—=<15
12
ne N - Bucota komoH y NMOWMHI MOSMOBXHIX KOHCTPYKLi Kapkacy (B3HOBX

TemnepaTypHoro 6roka), WO OOPIiBHIOE BIACTaHI Big BepXy yHAaMeHTy OO0 HWU3Yy MigKpaHOBOI
Gankn (npy OBOSIPYCHOMY pO3TallyBaHHI KpaHiB — 40 HWU3Y MiAKPaAHOBOI Ganky HWXHLOrO sipycy)
abo [#o piBHA OOnNMpaHHSA Hecy4yoi KOHCTPYKUii MOKpUTTA (y cnopydax 6e3 MOCTOBMX OMOPHUX
KpaHiB), M;

h2 — BMCOTa KPaWHbOI KOSIOHM Y MIIOWMHI NONepeyvHoi KOHCTPYKLIii Kapkacy (Bnonepek

TemnepaTtypHoro 6roka), Wo AOpPIBHIOE BiACTaHi Big Bepxy yHAAMEHTY OO0 PiBHA 0OnMpaHHSA
HEeCY4O0i KOHCTPYKLLT MOKPUTTSH, M.

17.2.3 BepTtukanbHi B'A3i, BnawTtoBaHi MK KOMOHamy B MeXax BMCOTU h B3OOBX
TemnepaTypHoro 6510ka, NOBUHHI 3a10BOSIbHATU Taki yMOBW:
- BiACTaHb Big OyOb-AKOro Topusi TemnepaTypHOro Groka [0 OcCi HanbnuxK4yoi B'A3i He

101



[BH B.2.6-198:2014

NMOBUHHA NepeBuLLyBaTU 0, 5|u k1 :
- BiAICTaHb MiXX OCSIMU KpaKrHix B’si3et npu iX BNaLUTyBaHHI B AEKiNbKOX MiCUSX He NMOBMHHA

nepeBuLLyBaTU 0,3|uk1, ae |uk1 — Hambinblla AoBXMHa Onoka BignosigHo go Bumor 17.2.1 i

17.2.2.

17.2.4 HanbinbLwi BigcTaHi ly, Wo BCTaHOBMOWTLCS 3rigHo 3 17.2.2 i 17.2.3, gonyckaeTbes
30inbLlyBaTK Ha MigcTaBi po3paxyHKy Ha KniMaTuYHi TeMnepaTypHi HAaBAHTAXEHHS 3 ypaxyBaHHAM
BMMAMBY CTiH @60 iHLWMX OropomKyBanbHMUX KOHCTPYKLIA, HENPYXHUX AedopMaLin KOHCTPYKLIN i
niaaaTnuBOCTI BY3niB.

17.3 ®epmu i CTPYKTYPHI NANTU NOKPUTTIB

17.3.1 Oci cTpuxHIiB dpepM i CTPYKTYp MOBUHHI ByTW, SK NpaBuno, LEHTPOBaHMMMK B YCiX
By3nax. LieHTpyBaHHA CTPWXKHIB y bepmax i CTPYKTYPHUX MAnTax crig BUKOHYBATWU: NPU 3BapHUX
3'eQHaHHAX Yy By3nax — 3a LeHTpamu Baru nepepisiB (i3 oKpyrneHHaAM Ao 5 MMm); npu 6onToBuMX
3'eQHaHHAX — 3a pUCKaMM KYTUKIB, Hanbnwmkumx 0o obyLuka.

3MiLLEeHHA oceln eneMeHTIB nosiciB doepM Npu 3MiHi X nepepisis No JOBXWUHI JONYCKaETbCs
He BpaxoBYyBaTU, SIKLLO BOHO He nepesuilye 1,5% BUCOTN eneMeHTa Nosica MEHLLIOro nepepiay.

3a HasIBHOCTI EKCLEHTPUCUTETIB Y By3rnax erniemMeHTn oepM i CTPYKTYp chif po3paxoByBaTh
3 ypaxyBaHHAM Ail BignoBigHMX 3rMHanNbHUX MOMEHTIB. Y pasi NpuKnagaHHs HaBaHTa)KeHb nosa
By3namu cpepm nosicm noBuHHI OyTM po3paxoBaHi Ha CyMICHYy A0 MO300BXHIX 3yCunb i
3rMHanNbHUX MOMEHTIB.

17.3.2 Tpun po3paxyHKy Mrockmx epmM 3'€fHaHHS eneMeHTIB PeLUiTKM 3 NOsiCOM Y By3nax
drepM A0MYyCKaeTLCA NPUAMATH LLIAPHIPHUMN MPY TUNax nonepeYvHux nepepisis enemeHTiB:

- 3 KyTuKiB abo TaBpiB;

- ABOTaBpOBMX, H-NodibHmx i TpybyacTux, SKWO BigHOLLUEHHS h/l SO,l, ae h _ sucora
nepepiay, | —reomeTpu4Ha 4OBXMHA efnieMeHTa (BigcTaHb MidK By3namm).

Mpn nepeBuULLEHHI 3a3HaYeHUX BigHOLLIEHb h/l cnig BpaxoByBaTW A0AATKOBI 3rMHaribHi
MOMEHTH, O BUHWKAOTb B erleMeHTax dhepmu Bif >XOPCTKOCTI BY3MiB; Npy LbOMY OOMNYCKAETbCA
BpaxoByBaTW >OPCTKOCTi By3niB y depmax HabnmxeHuMn meTogamn, a OCbOBi 3ycunns
BM3HA4YaTU 3a LUAPHIPHOK CXEMOIO.

17.3.3 BiactaHb MiX KpasmMu efnemeHTiB pewiTtkm i nosica y depmax 3i 3BapHUMMU

BY3MOBMMM 3’€QHAHHSAMU Ha haCoHKax crig npunumaTtii He MeHLOK 3a A = 6t —20 mm, ane He
Ginbwoto 3a 80 mm, ge t — ToBLWMHA PACOHKN.
Mix TopusMn enemeHTiB nosciB hepm, WO CTUKYHTLCSA i MEpekpuBaloTbCs Haknagkamu,
cnig 3anuwaT 3a3op BEMUYUHOK He MeHLU K 50 MM.
3BapHi LWBW, SAKi NPUKPINNIOITE €neMeHTU peLliTku depM 3 KyTUKiB A0 hacoHOK, cnig
BUKOHYBaTK 3
obBaploBaHHAM TOPLIB KYTUKIB.
17.3.4 Y By3nax ¢epm 3 nosicamm 3 TaBpiB, ABOTaBPIB i OOWHOYHUX KYTWUKIB KPinfieHHA
hacoHOK 40 NONULb NOACIB BCTMK CiA 34iIMCHIOBATM 3 NPOBAPOM Ha BCH TOBLUMHY (PaCOHKMW.
B kOHCTpyKUiAX 1 rpyny npunaraHHa By3noBux (GacoHOK A0 NOACiB HEOOXiAHO BMKOHYyBaTU
3rigHo 3 no3uuieto 7 Tabnuui T.3.
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17.3.5 lMpwn po3paxyHky By3niB chepm 3i CTPMXKHSAMN TpybByacToro i 4BOTaBpOBOro nepepisis
i MPUKpINMEHHAM enemeHTiB pewiTkn 6e3nocepeaHbo [0 nodca (0e3 ¢acoHOK) HeobXxigHO
nepeBipsATM HeCy4y 30aTHICTb:

- CTiHKM nosica Npu MiCLEeBOMY 3r1MHaHHI (NPOAaBMOBAHHI) Y MiCUSX NPUMUKAHHSA eNeMeHTIB
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peLUiTku (ANs CTPUXKHIB 3 KPYINUX i NPAMOKYTHUX TPYO6);

- BiYHOI CTiHKK Mosica B MiCLji NPUMUKAHHS CTUCHYTOrO efleMeHTa pPeLuiTki (ans CTPUXKHIB 3
NPSAMOKYTHUX TpyO);

- NONMUb Nosica Ha BiArMH (4N CTPUXKHIB BOTABPOBOro Nepepisy);

- CTiHKM nosica (ansi CTPUXKHIB ABOTaBPOBOro nepepisy);

erneMeHTIB peLliTkM B nepepisi, Wo NpuMUKae 00 NosAca;

3BapHMUX LWBIB, SKi NPUKPINAAI0TbL eNIEMEHTU PEeLLiTKM OO nosca.

Mpun nepeBipui MILHOCTI CTiHKM HEOOXiOHO BpaxOBYyBaTWM CYMICHY Oit0 3yCunb y Monuui i B
npunerrioMy enemMeHTi peLliTku.

PekomeHgauii Woao nepeBipkM HECYYOi 30aTHOCTI O3HAYEHMX BY3NOBUX 3'€4HaHb HaBeadeH  y
aopatky .

17.3.6 lpu nporoHax chepm MNOKPUTTIB, WO cKkrnagawTb noHag 36 M, peKoMeHOyeETbCH
nepenbayatv OydiBenbHUA MigMOM, WO [OOPIBHIOE TEOPETMYHOMY MPOrMHY KOHCTPYKUIii Big
pPO3paxyHKOBUX eKcnryaTauinHUX MOCTIMHUX | TpuBanux HaBaHTaXeHb. [1pu NIOCKMX MoKpiBnax
OyaiBenbHUA nignom cnig nepenbadvaT He3aneXxHo Bif BEIMYMHU MPOrOHY, MPUIAMAKYM Oro
TakMM, LWO OOPIBHIOE NPOrMHY Big CyMU PO3paxyHKOBMX eKCnrlyaTauilHUX NOCTIMHUX i TpMBanumx
HaBaHTaxeHb, 36inbweHomy Ha 1/200 nNporoHy.

17.4 KonoHu

17.4.1 BignpaBHi enemMeHTU HaACKPi3HMX KOMOH 3 peLliTkamu, po3TalloBaHUMMK Y [OBOX
nnowmHax, cnig nigkpinnosatv gdiacpparmamu, posTalloBaHUMKU  Bins  KiHUIB  BignpaBHOroO
enemMeHTa. [lonyckaetbcsl He nepenbayaty crieuianbHy Aiadparmy, SKWO icHye nnuta 6asm un
OrosfIOBOK KOMOHM.

Y HacKpi3HMX KONIOHaX 3i 3'€QHYBarbHOI PELUiTKOK, pO3TallOBaHOK B OAHIMA MOLMHI,
Adiadparmm cnig po3TawoByBaTK He pidLle HixX Yyepes 4 M.

17.4.2 Y KonoHax i ctosikax 3 OAHOCTOPOHHIMM NOSICHUMU LWBaMu 3rigHO 3 16.1.9 y By3nax
KpinneHHs B’A3ei, 0anok, po3nipok Ta iHLWMX efIeMEHTIB Y 30Hi MnepegaBaHHs 3ycunnsa chnig
3aCTOCOBYBaTU OBOCTOPOHHI MOSICHI LUBM, L0 BUXOOATb 3a KOHTYPY NPUKPINOBAHOIO enemeHTa

(yana) Ha poxury 30K, 3 koxHoro Goky.

17.4.3 KyToBi WBK, WO NpUKPINNOTE haCcoHKN 3'€QHYBanbHOI PeLUiTKM A0 TifIOK KOMOHU
BHaMyck, crig npuaHavaTtn 3a po3paxyHKOM i po3TalLoByBaTh 3 ABOX OOKiB (haCOHKM B34OBX TifKu
Yy BUMMSA4i OKpEMUX AINSHOK, pO3TallOBaHMX Yy LIAXOBOMY MOPSAKY, MpY LbOMY BiACTaHb MiX
KiIHLSIMW TakuX LUBIB HE MOBUHHA NepesuLlyBaTn 15 TOBLLMH dpaCOHKN.

Y pasi 3acTocyBaHHsi py4HOro AyroBOro 3BaploBaHHS LUBU MOBUHHI OyTW HEMepepBHUMU NO
BCil1 JOBXWHI (paCOHKN.

17.4.4 MOHTaXHi CTUKN KOFIOH PEKOMEHAYETLCSA BMKOHYBaTU 3 hpe3epoBaHUMU TOPLISIMU,
3BapeHMMM BCTUK abo Ha Haknagkax 3i 3BapHMMU KyTOBUMMU LUBamMu abo Gontamu, y TOMy Ynchi
BUCOKOMIiLHUMUK. [Mpy npuBaptoBaHHi HakNadoK KyToBi LWBW Chig He OOBOAUTM A0 OCi CTMKa Ha
30 MM 3 KOXHOro OGOKy. [lonycKaeTbCs 3acTOCyBaHHA bnaHueBMX 3'efHaHb 3 nepefaBaHHAM
3yCWrb CTUCKaHHS Yepes LWinbHUA A0TKK braHLiB, a po3TaryBarnbHUX 3ycunb — vyepes 6ontu.

17.4.5 'Y HacKpi3HMX KOMOHaX, riflkK SKNX 3’€HaHi NnaHKkamMun, peKoMeHOyeTbCs NpuuMaTu:

- LUNPUHY NPOMIXXHMX nnaHoK bs Takoto, o OOpPIBHIOE (0,5...0,75)b,
ae b — rabapntHa WMpUHa KOSIOHW Yy NAOLLMHI NTAHOK;

- LUMPWHY KiHLEBMX NITAHOK Takoo, Lo gopisHoe (1,3...1,7)bs.

17.5 B’ssi
17.5.1 Y koxHOMy TemnepatypHoMy 6noui crnopyau cnig nepepbadatm CamocCTilHYy
CUCTEMY B’'sI3EN.
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17.5.2 HmxkHi nosicn Ganok i cepm KpaHOBMX KOMiM NporoHom mnoHag 12 m cnig
YKPINAoBaTh ropusoHTaNbHUMU B’A3AMU.

17.5.3 BepTtukanbHi B’'A3i MK OCHOBHMMW KONMOHaMW Kapkaca HWXYe PiBHA NigKpaHOBUX
Garnok npu OBOrINKOBUX KONTOHAX Crli pO3TalLoOBYBaTU Y MSIOLWLMHI KOXKHOI MKW,

lnku OBOrinKoBMX B’A3eW, 9K NpaBuno, cnig 3'egHyBaTU MixX coboro 3'eaHyBanbHMMU
peLliTkamu.

17.5.4 lonepeyHi ropusoHTanbHi B'A3i cnig nepegbadatn y piBHI BEPXHLOro abo
HWXXHBOTO MOSICIB KPOKBAHMX (pepM y KOXHOMY MpPOroHi cropyau no Topuax TemnepaTypHUX
6nokis. Mpu goBXMHI TemnepaTypHoro 6roka, Wwo nepesuwlye 144 m, cnig nepegdadart NPOMiKHI
nonepeYyHi ropn3oHTarbHi B'43i.

KpokBsiHi dhepmu, ski He npyMKKaloTb Be3nocepefHbO A0 MONEPEYHUX FOPU3OHTaNbHUX
B’A3ei, Crig po3KpinntoBaTh y NAOLLMHI po3TallyBaHHA LMX B’A3ei po3nipkaMu i po3TskKKamu.

Y Micusx poaTawyBaHHS MOMEpeYHMX TFOpPU3OHTaNbHUX B'sA3en cnig nepepbadvaTtu
BepTUKanbHi B'A3i Mibxx hepmamu.

3a HasABHOCTI XOPCTKOrO Aucka MOKpiBNi y piBHI BepxHix noscie cnig nepenbayatu
iHBeHTapHi 30ipHO-pO30ipHi B’A3i ANs BMBIPAHHA KOHCTPYKLIN i 3a6e3nevyeHHs IXHbOI CTIMKOCTI B
npoueci MOHTaxy.

17.5.5 TMo340BXHI rOPU3OHTarbHI B'SA3i Y NSIOLWMHI HWKHIX NOACIB KPOKBAHUX doepM chnif
nepepbavartu:

- B3JOBX KpaWHiX psAgiB KOMOH Yy cnopygax 3 MOCTOBMMW OMOPHUMW KpaHamu rpyn
pexumie podotn 6K — 8K 3rigHO 3 YMHHMMN HOPMATUBHUMUN JOKYMEHTAMMU;

- Y NOKPUTTAX 3 NiAKPOKBAHUMU bepmamu;

- B OOHO- i OBOMpPOriHHMX crnopygax, obnagHaHWMX MOCTOBUMW OMOPHMMMW KpaHamu
BaHTaxonignomHicTio 10 T i Ginblie, a Npu BiAMITLI HU3Y KPOKBAHWX KOHCTPYKLiM noHag 18 m —
He3anexHo BiJ BaHTaXKOMigWOMHOCTI KpaHiB.

Y crnopygax 3 TpboMa i Oinblle MporoHamMmyM TroOpu3OHTanbHIi MO3O0BXHI B'A3i  cnifg
pO3MiLLlyBaTW TaKoX B3LOBX CepefHix pafiB KOMOH He pigwe, HiK Yyepes NporiH — y cnopygax 3
MOCTOBMMMW OMOPHUMW KpaHaMu rpyn pexmnmie pobotn 6K — 8K 3rigHO 3 YMHHUMK HOPMATUBHUMMU
OOKyMeHTamu i Yyepes gBa NporoHn — B iHWKWX crnopyaax.

(MocunaHHs1 nyHkmy 17.5.5 3miHeHO, 3miHa Ne 1)

17.5.6 Topu3oHTanbHi B's13i N0 BEPXHIX i HMXHIX Nosicax po3pisHUX hepm NporiHHMX cnopyg
TPaHCMNOPTEPHUX ranepen Cnig KOHCTPYHBATU PO3AINbHO AN KOXHOMO NPOroHy.

17.5.7 Tpwn 3acTOCYyBaHHI XpeCTOBOI PELUITKN B’'A3eM NOKPUTTIB, 32 BUHATKOM CMOPYA Krnacy
BignosiganeHocti CC3 3rigHo 3 [1bH B.1.2-14, ponyckaeTbCs BWKOHYBaTM pO3paxyHOK 3a
YMOBHOK CXEMOH 3@ YMOBM, LLIO PO3KOCU PELLITKM CNPUINMatOThb TiflbKM 3yCUMnsa po3Tary.

Mpn BM3HAYEHHI 3ycunb, LIO BUHMKAOTb B efeMeHTax B's3erl, OOTUCHEHHS MosciB depm, sK
npasuno, BpaxoByBaTWu He cnig.

17.5.8 MNpu BRawTyBaHHi MeMOPaHHOro HacTUNy Yy MMAOWMHI HWXHIX NosAciB  depm
OOMNyCKAaETbCS BpaxoByBaTh CyMiCHY poboTy nosica i MembpaHu.

17.5.9 Y BuUCAYUX MOKPUTTHAX i3 MMAOWUHHMMU cUCTEMaMKU (OBOMOSICHUMM, 3rMHanbHO-
KOPCTKUMM BaHTamMu TOLO) cnig nependavat BeEPTUKanbHi i TOPU3OHTanbHI B'A3i Mk HECY4YMMU
cucTeMamu.

17.6 Banku

17.6.1 TosicHi KyTOBI LWBK 3BapHMX Banok, a TakoX LUBW, 32 AONOMOTOK SKMX 4O OCHOBHOMO
nepepidy Oankv MpuKpPINMTLCA AOMOMIKHI enemMeHTn (Hanpuknag, pebpa XOpCTKOCTi), §K
npaBuo, NMOBMHHI BUKOHYBATUCA HenepepBHUMU. lonepeyHi pebpa KOPCTKOCTI MOBUHHI MaTu
BMPI3N Y MiCLISIX MEPETMHY 3BapHUX LUBIB.
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17.6.2 3acTocoByBaTM nNakeTu nNUCTIB ONA MOACIB 3BapHMX [ABoTaBpoBuxX 6anok, $K
npasuIo, He J03BONSETLCS.
Ona noscis Ganok i3 ¢PUKULINHAMWN 3'€QHaHHAMU [OMYCKAeTbCs 3acTOCOBYBaTU MakeTu, SKi
cKrnagarTbcs
He OinblU SIK 3 TPbOX JIUCTIB; NP LIbOMY MOLLY Nepepidy MNOSCHUX KYTUKIB CMig NpMAMaTh Takoto,
LLIO CTaHOBUTb He MeHL Hix 30% Big yciei nnoLi nepepisy nosica.
17.6.3 lMpu 3acTocyBaHHi OQHOCTOPOHHIX MOSICHMX LLUBIB Yy 3BapHMX ABOTaBPOBMX Gankax 1
Knacy, siki HeCyTb CTaTU4HE HaBaHTaXKEHHS!, MOBUHHI BYTN BUKOHAHI Taki BUMOTH:
- pO3paxyHKOBE HaBaHTaXEHHA MoBUHHe OyTM npuknageHe CUMETPUYHO BIAHOCHO
nornepeyvyHoro  nepepisy 6anku;
- CTIiWKICTb CTUCHYTOro nosica ©anku noBuMHHa OyTn 3abesnedeHa BigNOBIGHO 00
Bumor 9.4.4, a);
-y Micudax npuknagaHHs o nosica 6anku 30cepemxeHnX HaBaHTaXeHb, BKIOYakoun
HaBaHTaXeHHsA Bia4 pebpucTux 3anisoBeTOHHMX MNNUT, MOBMHHI GyTW BCTaHOBMEHI
nornepeYHi pebpa XKOpCTKOCTi.
Y purensax paMmHUX KOHCTPYKLIA 6inst onopHMX By3niB, @ TaKOX Y MiICUSsIX, A€ HaBaHTaXKeHHs
BUKNMKAE 3rMHanbHUA MOMEHT BiAHOCHO MNO3A0BXHBLOI OCi 3BapHOro LiBa, Chif 3acTocoByBaTh
[OBOCTOPOHHI NOACHI LUBW.

Y Gankax 3 nepepizamu 2 i 3 Knacie, a TakoX 3 YMOBHOK THYYKICTIO CTiHKM Ay > foRy lo

3aCTOCYBaHHA OAHOCTOPOHHIX NOSCHMX LUBIB HE JOMYCKAETLCS.

17.6.4 Pebpa >xopcTkoCTi 3BapHUX Ganok MoBWHHI ByTW BigAaneHi Bid4 CTUKIB CTIHOK Ha
BiilCTaHb He MeHWy HiXX 10 TOBLMH CTiHKW. Y MicUaX NepeTUHy CTMKOBMX LUBIB CTiHKM Ganku 3
NO340BXHIM pebpoM XOPCTKOCTi LUBW, 3a [AOMOMOro SKMX MO3O0BXHE pebpo >KOPCTKOCTI
NPUKPINIOETLCA A0 CTiHKW, HE A0BOAATb A0 CTMKOBOIO LUBA CTiHKM Ha (6t — 20) MM, ane He MeHLU
Ak Ha 30 MM, e t — TOBLUMHA CTiHKN.

17.6.5 Y 3BapHux OBOTaBpOBMX Oarnkax KOHCTPyKUin 2, 3 i 4 rpyn pekoMeHOyeTbCs
3aCTOCOBYBaTU OAHOCTOPOHHI pebpa »KOPCTKOCTI 3 PO3MILLEHHAM iX 3 0AHOro OOKY CTiHKM Gankm i
npuvBaploBaHHAM ixX 40 NoSACB 6anku.

Y 6ankax 3 0OHOCTOPOHHIMM MOSICHUMU LUBaMK pebpa XXOPCTKOCTI cnig po3TalloByBaTtu 3
TOro 60Ky CTiHKM, SIKUA € NPOTUIEXHUM [0 PO3TallyBaHHS OQHOCTOPOHHIX MOSICHUX LUBIB.

17.7 Bankv KpaHOBUX KORin

17.7.1 BepxHi nosicHi wBK y Gankax KpaHOBWX KOMi ANsi MOCTOBMX OMOPHUX KpaHiB
pexumia poboTtn 7K (y uexax metanyprinHnx BupodHuuyts) i 8K 3rigHO 3 YMHHMMKU HOPMaTUBHUMMU
AOKYMEHTaMM NMOBUHHI 6yT BUKOHAHI 3 MPOBApPOM Ha BCHO TOBLLMHY CTiHKM.

(MyHkm 17.7.1 3miHeHO, 3miHa Ne 1)

17.7.2 BinbHi KpOMKM pO3TArHYTUX MOsiciB Oanok KpaHOBMX KoM i Ganok pobo4mx
nnoLwagok, siki 6esnocepeaHbO CNPUMaloTb HAaBaHTAXKEHHS Big pyXOMOro CKnagy, NOBMHHI ByTn
npokaTHUMW, CcTpyraHummn abo ob6pizaHMMM MalUMHHUM KUCHEBMM abo MnasmMoBO-AYroBUM
pi3aHHAM.

17.7.3 Po3mipn pebep xOpCTKOCTi Banok KpaHOBWMX KOMi MOBWHHI 3a40BOSIbHATA BUMOIM
srigho 39.5.9, 9.510 i 9.5.13, Npy UBOMY LUMPMHA BUCTYMHOI YaCTMHM [OBOCTOPOHHbLOMO
NPOMiXKHOro pebpa XXOPCTKOCTi MOBUHHA OYTK HE MeHLLO 3a 90 MMm.

PekomeHOyeTbCA HEe BUKOPUCTOBYBATY 3BapHi LLUBU PO3TaLLOBaHi Nonepek BEpXHbOro nosicy
umx Banok. Mpu ubomMy TopLi pebep KOPCTKOCTI MOBWUHHI BYTK LWiNbHO NpUrHaHi 4O BEPXHbOrO
nosica, a y nigkpaHoBux Gankax Ang KpaHis rpyn pexumie pobotn 7K (y uexax meTanypriiHux
BUpOOHMUTB) i 8K 3rigHO 3 YMHHUMM HOPMATUBHMMW LOOKYMEHTaMn HeOoOXigHO cTpyratu Topui
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pebep KOPCTKOCTI, LLIO NPUMMKaOTbL 40 BEPXHLOMO nosica.

MOXIMBO BUKOPUCTAHHA iHLNX KOHCTPYKTUBHMX PilleHb, O MPOWLAN MPaKTUYHY

anpobaLito.

( MyHKkm 17.7.3 3miHeHO, 3miHa Ne 1)

17.7.4 Y nigkpaHoBux 6ankax gnsi MOCTOBMX OMOPHMX KpaHiB rpyn pexunmis pobotun 1K — 5K
3rigHO 3 YMHHMMMW HOPMATUBHUMW LOKYMEHTaMW [OMyCKaeTbCs 3aCTOCOBYBATU OLHOCTOPOHHI
nornepeyHi pebpa XKOPCTKOCTi, BWKOHaHi 3i CMyroBoi cTani abo OAMHOYHUX KYTUKIB, 3
npuBaprOBaHHSAM X 40 CTIHKM | O BEPXHLOIO Nnosica i po3TallyBaHHSM BignosigHo oo 17.6.5.

( MyHnkmy 17.7.4 3miHeHo, 3miHa Ne 1)

17.7.5 KpinneHHs pacoHOK ropu3oHTanbHMX B’SI3iB 40 HUXKHIX MosiciB 0anok KpaHOBUX

WNaxiB Mi4 MOCTOBI OMOpHi KpaHu pexumis pobotn 7K, 8K pekoMeHOyeTbCA BUKOHyBaTW 3a
AOMOMOroH BMCOKOMILHMX 6onTiB (hpuKLiiHE 3’€AHAHHS).

17.8 JlnctoBi KOHCTPYKLii

17.8.1 lNpu npoekTyBaHHi NUCTOBMX KOHCTPYKUIA [JouinbHO nependavat HaCTyMHI
METOAMN iIXHbOro BUTOTOBMEHHS:

- NINCTIB | CTPIYOK BESTMKUX PO3MIpIB;

- BUrOTOBIEHHSA 3aroTOBOK Y BUrNAAI KpynHorabapuTHUX GrokiB, LWKapyn TOLLO;

- pauioHanbHOro po3Kpoto i3 3abe3neveHHAM HalMEHLLIOT KiNTbKOCTi BigXOAiB;

- aBTOMAaTMYHOIO i MexaHi30BaHOro 3BaploBaHHS;

- MiHIManbHOT KifIbKOCTi 3BapHUX LUBIB, LLO BUKOHYIOTbLCS HA MOHTaXi.

17.8.2 lMepepadvy 30cepemKeHNX HaBaHTaXeHb Chnifd, sk NpaBuio, nepeadadatn yepes
erneMeHTN XXOPCTKOCTI.

17.8.3 Y Mmicusax crnony4eHHss oBOfIOHOK Pi3HOI hopMKn HeobXigHO 3acTOCOBYBaTH, $IK
npaBuno, NNaBHi Nepexoamn 3 MeTOK 3MEHLLEHHSI MICLIEBUX Hanpy>XeHb.

17.8.4 KoHTyp nonepevyHuMx eneMeHTiB  XXOPCTKOCTi  OBOMOHOK  pEeKOMeHAYETbCS
NpoeKTyBaTh 3aMKHEHUM.

17.8.5 HeobxigHo, K nMpaBwmo, 3aCTOCOBYBATWM CTMKOBI 3BapHi 3’€4HaHHsA. 3’€AHaHHA
NNCTIB 3aBTOBLLUKM 5 MM i MeHLle, a TaKOX MOHTaKHi 3’€dHaHHS OOMYCKAETbCs BMKOHYBaTU
BHanyck.

17.8.6 BuKOHaHHA BCiX CTUKOBMX LUBIB Chnig 34iNCHIOBATU 3 MNOBHUM MNPOBapoOM
ABOCTOPOHHIM 3BaploBaHHSAM ab0 OAHOCTOPOHHIM 3BaplOBaHHSAM 3i 3BOPOTHIM (hOPMYBaHHSIM
wea. Y NpoekTi cnig ykasyBaTu, NpuM HeobOXigHOCTi, cneuianbHi BUMOMM 00 3BapHWUX LUBIB:
3abe3neyeHHs HEMPOHNKHOCTI abo repMeTUYHOCTI.

17.9 Bucsadi nokputTsa

17.9.1 [na BucaYMX KOHCTPYKUIN cnig, 9K npaBuriio, 3acTocoByBaTW KaHatu, nacma i
BMCOKOMILHMI ApiT. [lonyckaeTbca 3acTOCyBaHHA Mpokary.

17.9.2 TokpiBNa BWUCAYOrO MOKPUTTS, SIK MNpaBUIO, MOBMHHA OyTK po3TaloBaHa
06e3nocepedHbO Ha HECYyYMX HUTKax i MOBTOpHOBATU YTBOPEHY HUMK opmy. [onyckaeTbes
MOKPIBMNIO MIAHATM Hag HUTKamu, obneplum ii Ha cneuianbHy HagdyaoBaHy KOHCTPYKLIKO, 4m
NiABICUTU MOKPIBMD A0 HUTOK 3HM3Y. Y LMX BuMnNagkax coopma MOKpiBfi MOXe Biapi3HATMCA Big
dopMKn NPOBUCAHHA HUTOK.

17.9.3 OBpucu onopHMX KOHTYpIB Cnif npu3HayaTu 3 ypaxyBaHHSAM KpUBUX TUCKY Bid
3yCcurb Y NPUKPINAIEHNX OO HUX HATKAxX NpU pO3paxyHKOBUX HAaBaAHTAXKEHHSX.

17.9.4 [Onsa 3abe3neyeHHs repMEeTUYHOCTI Ta iHWNX eKcnnyaTauinHUX SKOCTEN NPUAHATOI
KOHCTPYKLi MOKpiBni HeobxigHa cTabinisauis NOKpUTTA Npu Aii 3MiIHHMX HaBaHTaXeHb, Yy TOMY
yncni BITPOBOroO Bid’€MHOr0 TUCKY (BIACMOKTYBaHHS). [py LbOMY Crig nepeBipsaTy 3MiHY KPUBW3HM
MOKPUTTS Y ABOX HanpsiMKax — y310BX i BNONepeK HATOK.
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HeobxigHa cTabinizauis NOKpUTTS 4OCAraeTbCs 3a 4OMOMOroK TakMX KOHCTPYKTUBHUX 3aX0m4iB:

- 30iMblEHHAM HaTAry HUTKM 3@ paxyHOK 30iMblUeHHA Barv MOKPUTTA  uu
nonepeaHbOro Hanpy>XeHHs;

- CTBOPEHHSAM creuianbHoi cTabini3yoyoi KOHCTPYKLUIi;

- 3aCTOCYBaHHSM FHYYKO-XXOPCTKUX HUTOK;

- NepeTBOPEHHSAM CUCTEMW HUTOK | MOKPIBENBbHUX MAUT Y EANHY KOHCTPYKLtO.

17.9.5 lepepi3 HUTKM NOBUHEH OYTM PO3paxOBaHWIA Ha Ajt0 HAWOINbLIOro 3ycunns, Lo
BUHWKAE NpU pO3paxyHKOBOMY HaBaHTaXXEHHI, 3 ypaxyBaHHAM 3MiHW 3a4aHOl reoMeTpil NOKpUTTS.
Y ciTyacTux cmctemax, OKpiM LibOro, nepepia HUTKM NoBUHEH ByTK nepesipeHu Ha 3ycunns Big Aii
3MiHHOIO HaBaHTaXXeHHS1, NPUKNaAeHoro TiNbKN Y3A0BX HUTKU, SKa po3rnsagacTbes.

17.9.6 BepTukanbHi i ropusoHTanbHi nepemilleHHs HUTOK i PO3paxyHKOBI 3yCUINSA B HUX
cnig BU3Ha4aTtu 3 ypaxyBaHHAM HeNiHiNnHOT poBOTN KOHCTPYKLIN NOKPUTTS.

17.9.7 lMpn po3paxyHKy HWUTOK, BMKOHaHMX 3 KaHaTiB, i iXHiX 3akpinneHb cnig npuimartu
KoeilieHT
ymoB pobotn . = 0,8; ana crtabinisylounx kaHaTiB, WO He CnyxaTb 3aTsbkkamu Afs ONOpPHOro
KOHTYpY, KoedilieHT ymoB poboTn . =1,0.
17.9.8 OnopHi By3nM HUTOK i3 NpokaTHUX NPOQIniB cnig BUKOHYBaTW, SIK MPaBUIo,

LIAPHIpHUMU.

17.10 Mem6paHHi NoKpUTTA

17.10.1 Memb6paHHi nNOKpUTTH, $K npaBuro, MNOBWHHI OyTM cTabinizoBaHi Big
HagMipHUX gedopmadin ogHUM i3 TakMxX 3axoqis:

- 36inbleHHAM BracHoOl Barn NokpuTTS;

- BBEAEHHSAM Y KOHCTPYKLK 3rMHHO-XOPCTKUX €MneMeHTIB (MiHinHMX cTabinisyoumnx

enemeHTiB);

- nonepegHiM Hanpy>XeHHsIM CUCTEMU NOKPUTTS;

- pauioHanbHO POPMO0 NOBEPXHI.

17.10.2 MiHimanbHa TOBLUMHA JIUCTOBOrO MpokKaTy ASisi NPOriHHOI YacTUHW MeMOpaHu
NOBMHHA OYyTM HE MEHLIOK HiX 2 MM. MemOGpaHHi MOMOTHWLLA MOBUHHI MATU MakCUMarnbHi
po3Mipy B MnaHi 3 ypaxyBaHHAM iX YMOB BWIOTOBSIEHHSl, TPAHCMNOPTYBAHHS i MOHTaxy, i
NOCTaBMATUCA Ha MOHTaXHYy NMowWaaKky B pynoHax. MakcumanbHa wWwupuHa MOMOTHULLA, SK
npaBuIio, He NOBMHHA NepeBuLLyBaTU 12 M, a JOBXMHA pPynoHy mae GyTu piBHOK NporoHy abo
pagiycy NoKpuTTS.

Mem6BpaHHi nonoTHULa pekoMeHayeTbCa 3'€QHyBaT MK COBOI i 3 OMOPHUM KOHTYPOM
3BaploBaHHAM BHanyck (6esnepepBHMM KyTOBWM LUBOM, TOYKOBMM MNpOMnaBrieHHsM) abo Ha
BUCOKOMILIHUX bonTax.

17.10.3 JliHinKHi cTabinidytodi enemeHTM CKnagalTb OCHOBY, Ha $Ky YyKNagawTbcs
nonoTH1LWa mMembpaHn B Mepiog MOHTaXy, i MOXYTb CIYXWUTU cUCTeMol cTabinizauii nig yac
eKkcnnyaTtauiHoro nepiogy NOKpUTTS.

JTiHinHI cTabinisyodi enemMeHTn CknagarTbCs 3 HAMPAMHUX | NONEePeYHUX B'sA3eN.

HanpamHui ctabinisytodi enemMeHT po3TalloBylOTbCA Y340BX MeMOpaHHMX MOMOTHULL i3
KPOKOM, LLIO OOPIBHIOE iX WMPWHI. [py WWMPUHI NONOTHUL, NOHa4 6 M HanpsMHi peKOMeHAyeETbCS
BCTAHOBIOBATU 3 KPOKOM, LIO [OPIiBHE MOMOBUHI LUMPKWHI nonoTHuwa membpanun. Kpok
HanNpaBnAl4YMX MOBUHEH OYTU Y3romXEHWURN i3 KPOKOM KOJSIOH i po3MipaMy enemMeHTiB ONMOpPHOro
KOHTYpY.

[MonepeyHi cTabinisytovi eneMeHT pekoOMeHAYETLCA BUKOHYBaTW 3 THYTUX abo NpoKaTHUX
npodinis i BcTaHoBMOBaTM 3 KPoKOM Big 3 M Ao 6 m. KpinneHHs nonepedHunx cTtabinisytoumx
€reMEHTIB 40 HanpsiMHMX MOBWHHO 3abe3nedyBaTn pobOTy HAaNPsIMHMX CTabinNi3ylounx enemMeHTiB
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3a HEPO3PI3HOK CXEMOIO.

BukoHyBaTn cTabinisytodi eneMeHT! HeOOXigHO 3i cTaneBoi cMyr 3aBLMpLIKK Big 300 MM
00 500 MM OOBXMHOLO, WO OOPIBHIOE MPOroHy MemopaHu.

17.10.4 [Ons noKpuTTiB BEMMKMX MPOrOHIB OMOPHUN KOHTYP PEKOMEHOYETbCA BUKOHYBaTU
cTanebeToHHMM i3 MOHOMITHOro 6eToHy, yknageHoro y meTtaneBy onanybky. [Ons »opCcTkux
KOHTYpiB pEKOMEHOYETLCSA 3aCTOCOBYBATH 3ani300eTOoH.

Ona membpaHHUX MOKPUTTIB Manux i cepedHiX MPOroHiB 30BHILLHI i BHYTPILUHI OMOpPHI
KOHTYpPU pEKOMEHOYETbCS BUKOHYBATW THYYKMMW, MeTaneBumu 3 nNpokaTHUX abo 3BapHUX
npodoinis ABoTaBpoBOro abo kopobyacToro nepepidy. MOHTaXHUIN CTUK E€feMEHTIB OMOPHOro
KOHTYpY peKOMeHOyeTbCA BUKOHYBATU doriaHLEBMM Ha BUCOKOMIiLHUX BonTax abo 3BapHuM.

17.10.5 lMpun npoekTyBaHHI NPAMOKYTHUX abo KBagpaTHWUX y nnaHi MemOpaH NOoKpUTTIB Y
KyTax OMOPHOro KOHTYpa Criif 3acTOCOBYBaTW, SIK NPaBWIIO, MfaBHE CMNOMNYyYEHHS €ereMeHTIB
KOHTYpY.

CnonyyeHHs1 eNeMeHTIB KOHTYPY B KyTax MOKPUTTIB Ha KBagpaTHOMY abo MpsMOKYTHOMY
nnaHi 3 MNAOCKMM OMOPHUM KOHTYPOM PEKOMEHAYETLCH BUKOHYBATW i3 3aCTOCYBaHHSAM BYTIB
(po3nipok). OnopHWIA KOHTYP MMAOCKMX MOKPUTTIB Ha NPSIMOKYTHOMY MMnaHi pekoMeHOyeTbCs
BMKOHYBATMW 3 KYyTOBUMMW MOLLUMPEHHSIMMU.

OnopHWIA KOHTYp MOKPUTTIB Ha OBarnbHOMY abo eninTMYHOMY MiiaHi pPeKoMeHOYeTbCs
BMKOHYBaTM MPOCTOPOBMM (BUMHYTUM Y BepPTUKamnbHIN MMOLWMHI), WO [J03BONSE Habnuautu
XapakTep 1horo podoTtn 4o 6€3MOMEHTHOIO.

MpuMukaHHa MemOpaHu [0 OMOPHOr0 KOHTYPY PEKOMEHAYETbCS BUKOHYBaTWM 4epes
OMOPHMWIN CTOMMK, HaXMUI SKOro AOPIBHIOE Haxmy AOTUYHOI OO NOBEPXHI MeMBpaHHOT 06ONOHKM B
MiCLli TPUMWKaHHS.

17.10.6 Ona membpaHHMX KOHCTPYKLiA cnif, SK npaBuio, BMKOPWUCTOBYBATM cTani 3

NiABULLLEHOI KOPO3INHOK CTIKKICTHO.

Mpn po3pobui By3niB i 3'egHaHb MeMOpaHHWX MOKPUTTIB HeoOXigHO BpaxoByBaTh

KOHCTPYKTUBHI BUMOTIU, Npu3HadeHi Ansa 3anobiraHHa 3aranbHOT KOPO3ii TOHKOCTIHHMX €NEMEHTIB i
LLiNIMHHOI KOPO3ii 3a HassBHOCTI 3'€4HaHb, L0 BUKOHYIOTbCHA BHAMYCK.

MembpaHu, BUKOHaHI 3 HepXkaBitouoi cTari, MPOTUBOKOPO3iAHOIO 3aXMUCTy HE NOTPEOYHOTh.
17.11 OnopHi YacTuHn
17.11.1 Hepyxomi wWapHipHi onopu 3 LUEHTPYIOYMMIN NPOKNagkamu, TaHreHuianbHi, a npu

AyXXe BENUKUX peakLisix — 6anaHCcupHi, crig 3acTocoByBaTK 3a HEODXIOHOCTI CyBOPO PIBHOMIPHOTO
po3noineHHs TUCKY NiJ Ornopoto.

17.11.2 TnowwuHHi abo KOTKOBI pyXxOMi onopu HeOOXigHO 3aCcTOCOBYBaTU Yy TUX BUMNagKax,
KOMM HWxYe po3TawoBaHa (NigonopHa) KOHCTPYKUiS MOBUHHA OyTn po3BaHTaxeHa Bif
rOpM30HTarNbHUX 3yCUIb, SIKi BUHMKAKOTb MPU HEPYXOMOMY 00nupaHHi 6anku abo depmu.

17.11.3 KoediuieHT TepTs NpUAMAETbCA TakuM, WO AOPIBHIOE: B MIOLWMHHUX PYXOMMX
onopax — 0,3, B kOTkOBMX onopax — 0,03.

17.12 ®dnaHueBi 3’egHaHHA

17.12.1 Tpun npoekTyBaHHi hnaHueBmnx 3'egHaHb HEOOXIAHO:

- 0bupatn ctanb Ans drnaHuiB 3 ypaxyBaHHSM rapaHTii BracTMBOCTEM Y HanpsMKy
TOBLLMHU NpoKarty;

- BUKOPMCTOBYBATM BUCOKOMILHI 60nTH, WO 3abe3neyvyioTb 3HWKEHHS TPYyOOMICTKOCTI
MOHTaXXHMX POOIT, a TAKOX MOXMMBICTb CNPUAHATTS MOMNEPEYHMX 3YCUIb 3a PaxyHOK CuN TepTs
MK ponaHuamu.

17.12.2 Tlpn pospaxyHKy draHueBux 3'€dHaHb Y 3aneXHOCTi Bid KOHCTPYKTMBHOIO
PiLLEHHS, XapaKTepy Ailunx y 3’egHaHHi 3ycunb i BUMOT ekcnyaTtadii cnig nepeBipsTy:
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- Hecy4y 34aTHICTb 60NTOBOro 3'€qHAHHS;

- Hecyu4y 34aTHICTb (PPUKLIAHOrO 3'€qHaHHS;

- MILHICTb dhnaHuiB Npw 3ruHi;

- MILHICTb dhlaHuiB Npu po3TA3i B HANPAMKY TOBLLMHU NPOKaTY;

- MILHICTb 3BapHMX LUBIB, WO 3'€AHY0Tb doriaHeLb 3 OCHOBHMM €S51IeMEHTOM.

17.13 3’epHaHHsA 3 (hpe3epoBaHUMU TOPLIAMU

17.13.1 Y 3'egHaHHAX €NEMEHTIB i3 dhpe3epoBaHMMM TOPUSAMU (Hanpuknag, y ctukax i
Bazax KOMNoH TOLLO) pO3paxyHKOBe 3yCUINs CTUCKY Chig BBaXaTu TakumM, WO LiNKOM nepefaeTbes
Yyepes TopLi enemMeHTiB.

17.13.2 Y no3aueHTPOBO-CTUCHYTUX eNleMeHTax 3BapHi WBK | 0O0onTW, BKAKYaKYM
BWCOKOMILHI, Npy Aii B 3a3Ha4YeHuX 3'€QHaHHAX MOAOBXKHbLOI CUIM | 3rMHANbHOrO MOMEHTY Crig
po3paxoByBaTh Ha MakcumarnbHe 3yCUNnsa poaTary Big Ail MOMEHTY i MO340BXHbOI CUMM MNpu
HanBiNbLL HECMPUATNNMBOMY iX CMOMYYEHHI, a TakoX Ha 3ycunns 3CyBY Bif Aii nonepeYHoi cunu.

17.14 MoHTaXHi KpinmneHHs

17.14.1 MoHTaxXHi KpinneHHs KOHCTPYKUiA cnopyd i3 Gankamu KpaHOBWMX KoOfii, sKi
pPO3paxoBYKOTbCA HAa BUTPMBAMICTb, @ TAKOX KOHCTPYKUIN Nig 3ani3HW4YHI cocTasu crig npunmatu
3BapHMMM abo hpurKLInHUMN.

Bontn knaciB TouHOCTi B i C y MOHTaXHMX 3’€QHAHHSAX LMX KOHCTPYKLiMA OOMycKaeTbCs
3aCTOCOBYBATU A1 KPIiMMEHHS:

- MPOroHiB, efneMeHTIB NixTapis, B'A3e1 MO BepxHix nosicax epm (Npu HassBHOCTI
B’AI3eii MO HWXKHIX nosicax abo XOPCTKiN MOKpIBMi), BepTUKaNbHUX B’A3er Mk depmamm i
nixTapsiMn, a Takox ernemMeHTiB paxBepky;

- B’AI3€l NO HWKHIX nosicax dhepM Npu HAsiBHOCTI XXOPCTKOI NOKPIiBIi (3ani3o6eTOHHNX
Y apMOBaHMX MAWT 3 Hi3gpoBaTUX BETOHIB, CTaneBoro NpodiniboOBaHOr0 HACTUIY TOLLO);

- KPOKBSAHUX i MiOKPOKBAHNX PepM 10 KOMNOH i KPOKBAHUX hepM A0 NiAKPOKBSAHMX 3a
YMOBM nepeaadi BepTUKarbHOro ornopHOro TUCKY Yepes CTONMUK,;

- pO3pi3HMX GanoKk KpaHOBUX KO MK cOOO, a TakoX AN KpinneHHsa iX
HWXHBOrO nosica Ao
PSIOOBMX KOJIOH (3a BUHATKOM KOJIOH B’A3€BOr0 GI10KY);
- BGanok pobounx nrowanok, ki He nignaratTb Ail AMHAMIYHUX HaBaHTaXEHb;

- APYropsagHUX KOHCTPYKLiN.

17.14.2 [Ina nepepos3nogifly 3ruHanbHUX MOMEHTIB B €fnemMeHTax pamMHMX CUCTEM
OOMYyCKaeTbCA 3aCTOCYBAHHS Y By3nax CrOMyYEeHHA purenis 3 KOMOHaMu CTaneBuX Haknagok,
WO npautoTe Yy NIacTUYHIA cTagii. Haknagku cnig BWrotoBnATW 3i cTanen 3 rpaHuueto
TekydocTi Ao 345 H/mm?. 3ycunna B Haknmagkax cnig Bu3HadaTh npy MiHiManbHin rpaHuui

TekyqoCTi Oy min = Ryn i MakcMarbHiit rpaHuLi TekyyocTi Oy,max=Ryn+100 H/mm?.

Haknagku, Wo npauooTb Y NIacTUYHIA cTagii, NOBUHHI MaTu cTpyraHi abo ppesepoBaHi

Mo340BXHi

KPOMKM.

17.14.3 lpn npoekTyBaHHi BWCOTHUX CrOPyA, a TaKoX Cropynd, MOHTaX SKMX
30INCHIOETBCS BenukuMKM Orokamn, pekoMeHAyeTbcsa nepeabadvaTn pPisHOMaHITHI MOHTaXHi
NpUCTPOI-NnoBuUTeNi (HanpsiMHi), dikcaTtopy TOLWO, SKi HEOOXigHi A4ns nonerweHHss HaBeaeHHS
MOHTa)XXHMX OIIOKIB Ha PO3TaLLOBYBaHi HUXKYE KOHCTPYKLi, @ TaKOX AOMNOMIKHI MOHTaXHI aeTtani
(BYLLKM, CTOMMKM TOLLO) ANS HaBiLWYBaHHA MOHTa)XHUX MPUCTPOIB.
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18 OOAATKOBI BUMOIM LLLOOO NMPOEKTYBAHHSA KOHCTPYKLIA NMPU PEMOHTI,
MIACWUINEHHI | PEKOHCTPYKLIT

18.1 3aranbHi NOMOXEHHS

18.1.1 lMpoeKkTHe pilleHHA crig npuaMaT Ha nigctaBi cneuianbHOro 06CTEXEeHHS
KOHCTPYKLU,N. Knacudikauito cTaneBnx KOHCTPYKLIN 3@ TEXHIYHMM CTaHOM BW3HayaTu 3rigHo 3
OCTY b B.2.6-210 y mexax 3aCTOCyBaHHSA LiX HOpPM 3a po3ainom 1.

(MyHkm 18.1.1 3miHeHO, 3miHa Ne 1)

18.1.2 lMpu po3pobneHi NpoekTy PEeKOHCTPYKLUIi CTaneBux KOHCTPYKUiA cnopyn cnig
BUSIBNATM PE3epBU HECYYOi 34aTHOCTI KOHCTPYKLiW, WO NignaratoTb 30EpeXeHH, a TakoX
3aCTOCOBYBATM KOHCTPYKTUBHI PIlLEHHS], SIKi 3a6e3nevyoTb MOXIUBICTb 3A4iMCHIOBATN po0OTH, SK
npasuno, 6e3 3ynuHk1 BUpOGHUYOro npoLiecy.

18.1.3 lMpu po3pobfeHHi NPOEKTY PEMOHTY, PEKOHCTPYKUIi LUMSAXoM nigcuneHHs abo
3MiHW yMOB poOOOTM KOHCTPYKLiM, WO niansaraioTb 30epexeHHwo, cnig 3abesneuntn ix
npauesgaTHUM CTaH.

KoHcTpykUii, siki nepebyBaioTb B 0OMeXeHO npaue3gaTHOMY CTaHi, npu 3abes3nedeHHi
HeobXigHOro KOHTPOM OOMyCcKaeTbCa He NiACUNoBaTU Ha nepiog Bif NpoBeAeHHA 06CTeXEeHHS
[0 3aBepLUEHHS PEMOHTY, PEKOHCTPYKLT.

18.1.4 [0na KOHCTPYKUiN, siki OynM 3anpoeKkToBaHi 3a paHille YMHHUMW HOpMaMK i
TEXHIYHUMW YMOBaMM, OOMYCKAETbCA HE 3AINCHIOBATU MEPEBIPOYHUA PO3pPaxyHOK y BUMNaAKax,
SKLWO 3a nepiog ekcnnyartauii He MeHLW sk 15 poKiB y HUX He BUHWUK (Pidn4HMIA 3HOC, AedekTy i
MOLLKOMKEHHS, a TaKoX He 3MIiHMAMCb YMOBM nofanblloi ekcnnyartaudii, He 3MiHUIMCb
HaBaHTaXXEHHS | BNAMBW, a NP iXHiN 3MiHi He 36iNbLUNNNCE 3yCUNsi B OCHOBHUX eNeMEHTaXx.

18.1.5 lMpu nigcuneHHi KOHCTPYKUiN HeobxigHO nepenbadvaT KOHCTPYKTUBHI PiLLEHHS i
MeToOu BUKOHaHHA pobiT, Wwo 3abesneuvyoTb MNMNaBHE BKIOYEHHA EMNEMEHTIB i KOHCTPYKLIN
NigCUNEeHHs y CyMiCHy poBoTy 3 KOHCTPYKUisMW, WO nignaraioTb 36epiraHHio. Y HeobxigHux
BMMagKax crig BMKOPUCTOBYBATW LUTYYHE PerynioBaHHSA 3yCWUnb i TUMYacoBe pPO3BaHTaXEHHS
KOHCTPYKL,iN.

18.1.6 3amiHa OKpeMux KOHCTPYKLIN OOMyCKaeTbCH, 9K MpaBuo, TiNbKM y BUNagKax, Konu
TXHE NigcuneHHsa HeMoXKnmee abo eKOHOMIYHO HeaoLifbHe.

18.2 Po3paxyHKOBi xapakTepuCTUKK cTani i 3’eaHaHb

18.2.1 OuiHKy @KOCTIi MaTtepiany cTaneBux KOHCTPYKUiA Chnig BWKOHYBaTWM 3a AaHUMU
3aBOACBKUX cepTudikaTiB abo 3a pesynbTaTtamu BunpobysBaHb 3paskis 3rigHo 3 OCTY b B.2.6-
210, ACTY I1SO 6892-1, ACTY 8972, ACTY EN 10045-1 ta ACTY 8975.

( MyHkm 18.2.1 3miHeHo, 3miHa Ne 1)
18.2.2 Bubip BM3Ha4vanbHMX Mpu BUNPOOYBaHHSX MOKa3HWUKIB, BiAGip npob ans

XiMiYHOro aHanisy Ta 3paskiB Ol MexaHidHUX BUNPoOyBaHb i BU3HAYEHHS iX KiNbKOCTI crig
BukoHyBaTu 3rigHo 3 [ICTY b B.2.6-210 ta TOCT 7564.

( MyHkm 18.2.2 3miHeHO, 3MiHa Ne 1)

[onyckaeTbca He BUKOHYBaTU BMNPOOYBaHHA MeTany 3BapHMX KOHCTPYKLUIN, NPU3Ha4YeHmx
ANA eKcnnyaTauii, Npy HanpyXeHHsAX B HUX, WO He nepeBullyoTb 165 H/MM?, 3a ymoBu, WO
po3paxyHKkoBa TemnepaTtypa i MNOKa3HWK Trpynn S, OOYMCNEHWA 3rigHO 3 godatkom A,
3a0BOMbHAOTE OOMEXeHHsi, HaBegeHi B Tabnuui 18.1. lNMpyn ubOMYy nOKas3HWMK rpynu cnig
30inbwyBaTtn Ha 1 6an, SKWO KOHCTPYKLUIA Mae KoposiiHuin 3Hoc noHag 10 %, i Ha 2 Ganu, sKwo
nopyLueHi Bumoru BignosigHo fo 16.1.7, 18.2.2.
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Tab6nuua 18.1

PoapaxyHkoBa Big eMHa TemnepaTtypa, t°C,He Hux4e MokasHWK rpynu Siot , HE BULLE
-40 19
-30 23

18.2.3 Po3paxyHKoBi onopu 3BapHUX 3’€AHaHb KOHCTPYKLIW, WO NignaraoTb 30epiraHHio,
cnig npu3Hadaty 3 ypaxyBaHHAM Mapku cTani, 3BaploBasnibHUX MaTepianis, BUAIB 3BapOBaHHS,
MONOXEHHA LWBIB | 3acobiB X KOHTPOMK, 3aCTOCOBAHUX Yy KOHCTPYKUiAX. 3a BigCYTHOCTI
BCTaHOBMEHMX HOPMaMUN HEODOXIOHNX JaHUX OOMYCKAETbLCA NPpUNMaTH:

- ans kytosux WBIB — Ruwi = Rwz = 0,44 Run; = 0,7 i £, =1,0, npuiimatoum npu LboMy
7% =0,8;

- ONSA pO3TArHYTUX CTUKOBUX LWBIB — Rwy = 0,55 Ry B KOHCTPYKLiSIX, BUTOTOBIEHUX O0
1972 p., i Rwy=0,85Ry — nicna 1972 p. [JonyckaeTbCA YTOYHUTM HECydy 30aTHICTb 3BapHUX
3’eQHaHb 3a pesynbTatamu BUNpobyBaHb 3paskiB, BidibpaHMX i3 KOHCTPYKLIT 3rigHO 3 BKasiBKamMu
OCTY b B.2.6-210.

(MyHkm 18.2.3 3miHeHo, 3miHa Ne 1)

18.2.4 Po3spaxyHKoBi onopu 3pi3y i po3tary 60nTiB, a TakoX 3MWHAHHIO efleMEHTIB, Lo
3'egHytoTbCsl OonTamu, cnig BM3Ha4aTy BignoBigHO 4O 7.6. AKLWO HEMOXIMBO BCTAHOBWUTM Knac
MiLHOCTI ©0MnTiB, TO 3HAYEHHS PO3PaxyHKOBWUX OMOPIB 0AHOOONTOBMX 3'€fQHaHb Chig NpunUMaTu:
Rbs = 150 H/MM? i Ryt = 160 H/mm?2,

18.2.5 PospaxyHkoBi onopwu 3aknenkoBux 3'egHaHb cnig npuAMatM  3rigHo 3
Tabnuueto 18.2.

Axkwo y pobouii gokymeHTauil BigCyTHIi BKasiBKM LWWOA0 CNocoby YTBOPEHHSA OTBOPIB i
MaTepian 3aknenok, a BCTAHOBUTW iX 3a HasiBHUMWU OaHMMW HEMOXMMBO, PO3pPaxyHKOBi onopwu
3aKIenkoBmx 3’€dHaHb HeobXigHO npumaTn 3rigHO 3 Tabnuuero 18.2, a9k ana 3'egHaHb Ha
3aknenkax rpynu C i3 ctani mapku CT12.

Po3paxyHku 3aknenkoBux 3'€fHaHb Chnig BMKOHyBaTW BigNOBIigHO [0 16.2.9, npuimMatoum

Rbs = Ris; Rbp=Rmp; Rot=Re; Ap=Amn=A=0,785d% 7}, =10; dv=d, ne d - piamerp

3aknenku, Ar — nnoLa nepepisy 3aknenku.
Tabnuua 18.2 — Po3paxyHKOBi ONOpU 3aKNenkoBux 3'€aHaHb

Po3spaxyHkoBuin onip 3aknenkoBoro 3'eqHaHH4,
H/mm?2
. YMoBHe Npyna —
HanpyxeHuii ctaH , 3pi3y i po3TAry 3aknenok 3MUHaHHIO
MO3HaYeHHs1|3’ eaHaHHSA . . .
i3 cTani Mmapok 3’eQHyBarnbHNX
Ct2,C13 09rz2 efleMeHTIB
3pi3 Rrs B 180 220 -
Cc 160 - -
PosTar (Bigpvs Rn B,C 120 150 -
rOSI0BKM)
3MUHaHHSA Rip B - - Rp=2,0Ry
C - - Rp=17Ry

Mpumitka 1. [Jo rpynu B HanexaTb 3’€gHaHHA, y AKMX 3aKNenku BnawToBaHi B OTBOPW, NPOCBEPANEHi
y 3ibpaHunx ckrnagaHux enemMeHTax abo B gervansx i3 3acTtocyBaHHsAM koHayktopa. o rpynn C
HanexaTb 3'€QHaHHs, y SIKMX 3aKrnernku BnawToBaHi B OTBOPW, MPOCBEPANEHi B okpeMux aeTtansax 6es
3aCTOCYBaHHSA KOHAYKTOpA.
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MpumiTtka 2. Npn 3acTocyBaHHI 3aKnenok 3 NOTanHUMM YU HaNiBNOTaWHMMW FOfTIOBKaMU PO3pPaxyHKOBI
OMopW 3aKNenkoBmx 3’€AHaHb 3Pi3y i SMMHAHHIO 3MEHLUYHOTbCA MHOXEHHSIM Ha koediuieHT 0,8. PoboTa
3a3HaYeHUX 3aKNEeNoK Ha PO3TAr HE JOMYCKAETLCA.

18.3 TMigcuneHHA KOHCTPYKLIN

18.3.1 KoHCTpyKUii, L0 eKkcnnyaTyloTbCAa NpuW MNAKCOBIA TemnepaTypi i BUrOTOBMIEHI 3
KMMNSY0i HU3bKOBYIMELEBOI CTari, a TakoX 3 iHLWKNX CTanen, y sikux 3a pesynbrataMmy BUnpodyBaHb
3HAYEeHHA yaapHOI B’A3KOCTI € HWXKYMMM 3a pernameHToBaHi (Tabnuug B.1), MoxXyTb He niansaratu
nigcuneHHIo abo 3amiHi 3a yMOBW, LLO HamnpyXeHHs1 B €fleMeHTax i3 LuX cTanen He OyayTb
nepeBuLLYBaTN 3HAYEHb, L0 OynM OO PEMOHTY i PEKOHCTPYKLIi, @ YMOBW eKkcrnnyaTauii KOHCTPYKLUii
He 3MIHATBCA Y HECNpUATNNBY CTOPOHY. PilleHHS Npo BMKOPUCTaHHS, MIACUNEHHS YM 3aMiHy LINX
KOHCTPYKL, ekcnnyaTtauisa sikux 0yae BigpisHATUCS Big BkasaHWX YMOB, Crig NpuMrAMaTh Ha NigcTaBi
cneujanbHOro OoChigKEHHS.

18.3.2 Po3paxyHKoBY cxeMy KOHCTPYKLIT, CMOpyaun B UiNOMYy cnig npunuMaTi 3 ypaxyBaHHSAM
ocobnmBocTen ix AOiNCHOi poboTW, Yy TOMYy u4uMcCni 3 ypaxyBaHHAM QaKTUYHMX BiOXUIEHb
reoMeTpu4HOI hopMK, PO3MIpIB MepepisiB, YMOB 3aKpIiNfEHHS i BUKOHAHHSA BY3MiB CMOMYyYeHHS
eneMeHTiB.

lMepeBipOYHi po3paxyHKU eneMeHTIB KOHCTPYKUIN Ta iX 3’edHaHb chif BWMKOHYBaTU 3
ypaxyBaHHAM BUSBMEHUX [AedeKTiB | MNOWKOMKEHb, BCTAHOBMEHUX KiNbKICHUX MOKa3HUKIB
KOPOS3iAHOrO 3HOCY, (QaKTUYHMX YMOB CrOSlyYeHHSA | obnuMpaHHsA. Po3paxyHOK enemeHTiB
JONYyCKaeTbCA BUKOHYBaATW 3a 0eddOPMOBAHOI0 CXEMOID, NPUUMaloyn npu LboMy KoedilieHT yMOB
po6oTtu y. = 1,0 3rigHO 3 no3uuismu 3, 6 7, a) Tabnuui 5.1.

18.3.3 KoHcTpyKuUii, Wo He 3a40BOSMbHAKTL BUMOrn po3ainis 8 — 11, 14, 16 ta 18.7 1 18.8, a
Takox Bumoram ACTY B B.1.2-3 wono obmexXeHHs BepTUKanbHMX MPOruHIB, ki 3abe3nevytoTb
HOpMarbHY eKchnnyaTauilo TEXHOMOrYHOro i NiginManbHO-TPAHCMOPTHOIO YCTAaTKyBaHHS, MOBWHHI
OyTu, 9K NpaBuIo, NiACUIEHI Y/ 3aMiHEHI, 3a BUHATKOM BMNAAKiB, YKa3aHMUX B LbOMY pO3Aini.

BioxuneHHs Big reoMeTpuyHOi bopmMm, po3MipiB eNemeHTIB i 3'egHaHb Big HOMIHANbHUX, SAKi
NnepeBULLYOTb JOMYCTUMI BiOXUIIEHHS BiAMOBIOHO OO NMPaBUIT BUKOHAHHS i NpUiAMaHHs pobiT, ane
He nepeLUKoKalTb HOpMarnbHIN ekcnnyaTtadii, MOXyTb He ycyBaTUCA 3a YMOBM 3abe3neyeHHs
Hecy4ol 30aTHOCTI KOHCTPYKLUIN i BUKOHaHHSA BUMOT 3rigHo 3 18.3.2.

18.3.4 [onyckaeTbcsa He NigcunioBaTv enemMeHTn KOHCTPYKLN, SKLLO:

- IX rOpu3OHTalbHIi MNepeMilleHHs | BepTuKamnbHi MPOrMHU MNEPEBULLYIOTb PaHUYHI
3HayeHHsi, BCcTaHoBneHi BignosigHo go OCTY b B.1.2-3, ane He nepelkogxalTb HOpMaribHiIN
ekcnnyaradii, BUXoga4m 3 TEXHOMNOTYHNX BUMOT;

- IX THYYKICTb NepeBULLYE rpaHUYHi 3HaAYeHHs, pernameHToBaHi 3rigHo 3 posginom 13,
ane BOHW MalTb BUKPWUBIEHHS, WO HEe MNEepeBULLYIOTb FPaHWYHUX 3HayeHb, YCTaHOBMEHUX
npaBunamMmn BUKOHAHHS i MPUIAMaHHS pobiT, i 3ycunns B enemeHTax He 3pocTaTMMyTb B MPOLIEC
noganbLlUOi ekcnnyaTauil, a TakoX y TUX BuUNagkax, KONMM MOXMUBICTb BUKOPUCTAHHSA Takux
eneMeHTIB nepesipeHa po3paxyHkoM abo BMNpoOyBaHHAM.

18.3.5 lMpun nigcuneHi KOHCTPYKLiT JOMNYCKAaETbCS BpaxoByBaTU MOXIMBICTL MNonepeaHbLoro
HarnpyXeHHSA 1 aKTUBHOIO PEryritoBaHHSA 3yCunb B HUX, Y TOMY YMCIi 3@ paxyHOK 3BaptOBaHHS, 3MiHU
KOHCTPYKTUBHOI i pO3paxyHKOBOI CXeMW, a TaKOX po3rnsgaTtv MpyXHo-nnactuyHy poboTy cTani,
po60TYy TOHKOCTIHHMX €NeMEHTIB i OOLUMBOK KOHCTPYKLIA Y 3aKPUTUYHIA cTagii 3rigHO 3 YMHHUMMU
HOpMaMmu.

18.3.6 KoHCTpyKTMBHI 3ax0au 3 NigCUNEHHS i MeETOAM NOr0 BUKOHAHHSA NMOBMHHI Nnepeabavatu
3ax04M LWoA0 3HWXKEHHA HebaxaHux gopaTkoBux Aedbopmauii y npoueci nigcuneHHs. Hecydva
34aTHICTb KOHCTPYKLiM Yy Mpoueci BMKOHaHHSA pobiT 3 nigcuneHHs noBuHHa OyTn 3abesneveHa
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pO3paxyHKOM 3 ypaxyBaHHAM nocrabneHHs po3paxyHKOBMX MepepisiB 4O4aTKOBUMKW OTBOpaMM nif
0onTK Ta HECNPUATNMBOIO BMMBY 3BAPHOBAHHS.

Y HeoOXxigHMX BMMNagkax B Mnepiof MiACMNEHHS KOHCTPYKUist MOBUHHA OyTu MOBHICTIO abo
YaCTKOBO pO3BaHTa)KeHa.

18.3.7 Y koHCTpyKuUiax kaTeropin b, B BignosigHo o gopatka A, ski eKcnnyaTyloTbCs B
HearpecuBHoMy abo cnaboarpecMBHOMY cepefoBuLlLiax (3@ BUKIOYEHHAM KOHCTPYKLUIiN, LWO
GesnocepedHbO CNpUAMalOTb AMHAMIYHI HaBaHTaXKeHHSs), AN 3abesnedeHHs cymicHoOi poboTu
aetanen niACUNEHHA Ta iCHYHYOI KOHCTPYKLIiI [AOMyCKAaeTbCA 3acTOCOBYBaTU MNepepuBYacTi
bnaHrosi 3BapHi LLBMU.

B ycix BMmagkax 3acToCyBaHHS KyTOBWMX 3BapHWUX LWBIB cChnig, SIK NpaBuio, npusHavaTtu
MiHiManbHO HeobXigHi kaTteTu. [donyckaeTbCa KiHUEBI LiNAHKM LUBIB MPOEKTyBaTM 3 KaTeToM
BinbLUMM, HiXX KaTeT NPOMIXKHUX LINAHOK, i BU3HAYATM iXHi pO3MipM PO3paxyHKOM.

(lMyHkm 18.3.7 3miHeHo, 3miHa Ne 1)

18.3.8 lMpu nigcuneHi enemMeHTiB KOHCTPYKLIN O0MYyCKaeTbCA 3aCTOCOBYBATM KOMBGIHOBaHI
3’eQHaHHSA: 3aKNenKkoBi 3 PPUKLIAHUMM; PPUKLINHI 3i 3BAapHMMU; 3aKnenkosi 3 6onToBuMKu, 601TK
MatoTb BYTU Knacy TOYHOCTI A.

18.3.9 B enemeHTax KOHCTPYKLUIN KaTeropin 3a npusHadveHHsam A, b uv B 3rigHo 3 goaaTtkom
A, Wo nignaraloTe Npyv  NiACWUMNEHHI HarpiBaHHO BHACNIgOK 3BaploBaHHS, po3paxyHKoBe

HanpyxeHHs Oy He NoBMHHE NepeBuLLyBaTh 3HaveHb BianosigHo 0,2Ry, 0,4Ry un 0,8Ry,

HanpyxeHHa Oy cnig Bu3Ha4YaTu Bif HaBaHTaXeHb, WO Ail0Tb Npu NiACUNeHHi Ans

HenigcuneHoro nepepisy, 3 ypaxyBaHHAM QaKTMYHOrO CTaHy KOHCTPYKUiA (nocnabneHHs
nepepisy, BUKpUBIEHb efieMeHTa TOLLO).

MMpn nepeBuULLEHHI 3a3HaYeHUX HanpyXeHb HeobXigHe pO3BaHTaXEHHS KOHCTPYKLUin abo
niaBeeHHs TMM4YacoBUX Ornop.

18.3.10 lMpun po3paxyHKy enemeHTIB KOHCTPYKLi/A, NiacCUNeHnx 3a AonoMorol 36inbLUeHHS
nepepisy, cnig, 9k NpaBuro, BpaxoByBaTW Pi3Hi po3paxyHKOBI Onopu MartepianiB KOHCTPYKUIT Ta
nigcuneHHs. [lonyckaetbca npunmaT OQUH pO3paxyHKOBMI ONip, WO AOPIBHIOE MEHLLOMY 3 HUX,
SIKLLIO BOHM BiApPI3HATLCSA He Binblue Hixk Ha 15%.

18.3.11 lMpun po3paxyHKy Ha CTiMKiICTb €NeMEeHTIB NMpu LEeHTparibHOMY CTUCKY i CTUCKY 3i
3rMHOM AOMYCKAeETbCA MNpurAMatv Ansd NigCWUMEeHHs nepepisy B UiNOMy npuBedeHe 3HaYeHHs!
pO3paxyHKOBOro ONopy, Lo 064MCnOeETECA 3a POPMYIOLo:

Ry,ef - Ry\/?, (18.1)

Ae Ry — po3paxyHKOBWiA Onip OCHOBHOMO MeTarny, Lo BU3HA4YaeTbLCA 3rigHo 3 18.2.2;
K — koediuieHT, Ak 064nCIOeETLCS 3a (POPMYIIOH:

R R R R
S L 1 (18.2)
R, AlR R, IR

y y a y

Ae Rya — po3paxyHKoBWIA onip MeTany NigCUMeHHs;

A, Aa — BignoBigHO nowa HeniacuneHoro nepepisy enemMeHTa Ta NigCcUNeHoro nepepisy B
uinomy;

I, la — BigNOBIQHO MOMEHTM iHepUil HenigcMneHoro nepepisy enemMeHTa BiQHOCHO OCi,
nepneHanKynapHOI 40 NNOLWMHM NepeBipkn CTIMKOCTI, Ta NiaCMNeHOro nepepisy B Liniomy.

18.3.12 Po3paxyHOK Ha MILHICTb i CTIKICTb €neMeHTiB, NigCuneHmx cnocobom 36inbLUeHHs
nepepisie, cnig, 9k NpaBuno, BUKOHYBATK 3 ypaxyBaHHAM Hanpy>XeHb, siKi iCHyBanu B efieMeHTi B
MOMEHT MiOCUIMEHHST (3 ypaxyBaHHSIM pPO3BaHTaXEHHsSI KOHCTpyKUii). pun ubomy, HeobXxigHO
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BpaxoByBaTW NOYaTKOBI BUKPUBIIEHHS €NeMEHTIB, 3MILLEHHS LeHTPY Baru nigcuneHoro nepepiay i
BUKPWUBIEHHS, BUKIMKaHI 3BaplOBaHHAM.

BukpuBneHHs Big 3BaptoBaHHS Mpu nepesipui CTINKOCTI eneMeHTiB Mpu UeHTpanbHOMY

CTUCKY i CTUCKY 3i 3rMHOM AOMYCKaETbCA BpaxoByBaTh BBEAEHHAM JO4ATKOBOro koedillieHTa yMoB

poboTn 7 aq =0,8.
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MepeBipKy Ha MiLHICTb enemeHTiB, Ansa Akux 3rigHo 3 18.3.10 gonyckaeTbCca npumMaTi OanH
poO3paxyHKOBUI ONip, OKPiM po3paxyHKy 3rigHo 3 chopmynamum (9.10), (9.11) i (9.19), oonyckaeTbea
BMKOHYBAaTM Ha MOBHUIM pPO3paxyHKOBUIM oOnip 6e3 ypaxyBaHHA HanpyXeHb, siKi iCHyBanmu [o
NiACUNEHHA, a npu nepesipui CTIMKOCTI CTIHOK OO0MYyCKAaeTbCs BUKOPUCTOBYBATUM [O00ATKOBMWM

KoediLiEHT yMOB pob0TN }¢ a4 =0,8.
18.3.13 Po3paxyHOK Ha MIUHICTb eneMeHTiB KOHCTPYKLiM, K NigcuntioloTbCad MeToaoM
30inbLUeHH:A Nepepisi, cnig BUKOHYBaTK 3a hopMynamu:
a) Ans  UeHTPanbHO-pO3TArHYTUX CUMETPUYHO MiOCUMNIOBAHMX eneMeHTIB  3rigHo 3
dopmyrnoto (8.1);
0) ANA LUeHTPanbHO-CTUCHYTUX CUMETPUYHO NIACUMIOBAHNX ENEMEHTIB
N
_ N g9
ARyymlj/c

ne V. =0,95 — npu nigcunenHi 6es BUKOPUCTaHHS 3BaPIOBAHHS;

(18.3)

Ym =0,95-0,250, / R, — npu nincuneHHi 3 BAKOPUCTAHHSIM 3BaPIOBAHHS;

B) ANS HECUMETPUYHO MiACUIIOBAHMX LIEHTPAribHO-PO3TArHYTUX, LEHTparbHO-
CTUCHYTWX i NO3aLLEHTPOBO CTUCHYTUX €NIEMEHTIB

7 N M,

M,
y+—X|<], (18.4)
Ry7m27c A Ix Iy

npu usomy ¥, =0,95 — ngna kowcTpykuiit kaTeropii 3a npusHaueHHsM A 3rigHO 3
Tabnuueto A.1 gopatka A; ¥, =10 - ans KOHCTPYKLUiN KaTeropii 3a npuaHaveHHam b i B 3rigHo
3 Tabnumueto A.1; npu N /(ARy)ZO,G cnig NpuiaMaTn Yo =Vmi1, TYT Vm1 CNiA BU3HAYaTH

3rigHo 3 popmyrnoto (18.3).
Y dopmyni (18.4) HeobxigHO NpuAMaTU abCOMNIOTHI 3HAYEHHS PO3PAXYHKOBUX BHYTPILLHIX

3ycunb N, |\/|X i My- MomeHTU iHepuil nepepisy |X i |y cnig BU3Ha4aTu BiHOCHO rOSIOBHUX

ocen nigcuneHoro nepepiasy.

18.3.14 [donyckaeTbCsi He nigcuntoBaTM iCHYIOMI CTaneBi KOHCTPYKUil, BWKOHaHi 3
BigXuMneHHam Big Bumor 3rigHo 3 16.1.5, 16.1.10, 16.2.2, 17.2.1, 17.3.1, 17.3.3, 17.3.6, 17.6.1,
17.6.4, 17.14.1 i BUMOr O KOHCTPYKLUIN, 32 YMOBM, LLIO:
- BiOCYTHi NMOLLKODKEHHSA €NEeMEHTIB KOHCTPYKLiM, BUKITMKAHI UMM BiaXUITEHHAMM;
- BUKITIOYEHi 3MiHW Y HECMPUATNNBY CTOPOHY YMOB eKCnilyaTauii KOHCTPYKLiN;
- Hecy4ya 3[aTHICTb i >XOPCTKICTb OOYMOBIIEHI pO3paxyHKOM 3 ypaxyBaHHAM Bumor 18.3.2,
18.3.4, 18.3.8;
- BMKOHYIOTbCS 3axOAM LWOAO 3anobiraHHA pPyMHYBaHHKO KOHCTPYKUIW Bif YTOMIIEHOCTi, Ha SKi
NOLLMPIOKOTLCS BKa3iBKKU BignosigHO 4o po3ainy 15.

[Mpyn BMKOHaHHI UMX YMOB ANA MNEPEeBIPOK CTIMKOCTI LEHTParibHO-CTUCHYTUX eNeMEHTIB

AOMYyCKaeTbCA NPpMMMaT KpUBY CTIMKOCTI TUMY “8” 3aMiCTb KpUBOI TUMY “C”.
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19 AOOATKOBI BMMOIM LWOAO MPOEKTYBAHHA OMOP MNOBITPAHUX JIHIA
ENEKTPONEPEOABAHHA, KOHCTPYKUIA BIOKPUTUX PO3NOAUbHUX MNPUCTPOIB |
NIHIK KOHTAKTHUX MEPEX TPAHCMNOPTY

19.1 [na onop nMOBITPAHUX JiHIN enekTporiepedaBaHHsA, KOHCTPYKUIN  BiOKPUTUX

PO3MO4iNbHUX MPUCTPOIB i NiHIN KOHTAKTHUX MepeX TpaHCNopTy chif, SiK NpaBuo, 3acTOCOBYBaTU
cTani signosigHo go Tabnuui .1 (okpim ctanen C390, C390K, C440, C590, C590K).

Knacudikauito KOHCTPYKLiN onop Ta BigHECEHHA X O BiANOBIOHOI rpynn cnif BU3HadaTu

3rigHo 3 gogaTtkom A.

(MyHkm 19.1 3miHeHo, 3miHa Ne 1)

19.2 bonTu knacie To4yHocTi A, B i C gna onop MJ1 i koHcTpykuin BPI 3aBeuwkn go 60 m
cnig npyiMaTn 9K ANa KOHCTPYKUIN, WO He po3paxoBYHTbCA Ha BUTpMBasniCTb, a Ans onop
3aBBULLKK Binblie 60 M — K 4n1s KOHCTPYKLIM, WO pO3paxoByHOTbCA Ha BUTPUBANICTb.

19.3 [liameTp oTBOPIB ANs 6onTiB Knacie To4HocTi B i C B onopax MNJ1 i koHcTpykuisx BPI1 ta
KMT cnig npunmaTw 3rigHo 3 Tabnmueto 16.3.

19.4 JluTi geTani cnig npoekTyBaTu 3 Byrneuesol ctani mapok 35J1i 45J1 rpyn BignueaHb Il i
Il 3rigHo 3 CTY 8781.

( MyHkm 19.4 3miHeHo, 3miHa Ne 1)

19.5 bonTtn U-noaibHi ans kpinneHHsa onop MJ1 i koHcTpykuin BPIT cnig npunmaTy 3rigHo 3
6.2.4. lankn gna U-nogibHnx 6onTiB cnig npuimaty BignosigHo 4o 6.2.5.

19.6 Onsa siatspkok onop M1 1 koHcTpykuin BPI ta KMT cnig 3actocoByBaTu KaHaTW, MyYKW |
nacma napanesibHux gpoTiB BignosigHo 0o 6.2.9.

19.7 lMNpwu pospaxyHkax onop MJ1 i koHcTpykuin BPIM ta KMT cnig npuinmaTtn koediuieHTu
yMOB pob0Tu, SKi BCTaHOBMEHI BignosigHo Ao 5.4; 16.2; 19.17 tabnuui 19.1 i popaTtka E.

Bumorn oo mexaHiyHOi MILHOCTI, pO3paxyHKOBI PEXUMM Ta CMONYyYEHHA HaBaHTaXeHb AMs Onop
MJ1 Bu3Ha4eHi y [8].

PospaxyHOK Ha MiLHICTb eneMeHTiB onop 3 BpaxyBaHHSAM [OCArHEHHA MeTanoM rpaHuLi
TEKY4YOCTi He JONYCKAETbCS, 3a BUHATKOM PO3paxyHKy nepepisiB B MiCUAX KPIMMeHHS PO3TArHYTUX
€ITEMEHTIB 3 OAMHOYHMX KYTUKIB, LLIO NPUKPIMMOTLCS OfHIE nonuvueto 6ontamu.

Tabnuua 19.1 — KoediuieHTn ymoB poboTu npu pospaxyHkax onop M1 i koHcTpykuin BPI i KMT

KoediuieHTu

EnemeHTn KOHCTPYKLIiNn
PyKi YMOB poboTh %

1 CTUCHYTI NOACK 3 OOMHOYHMX KYTUKIB CTOSIKIB OMOp, L0 BiflbHO CTOATh, B
nepLUMx ABOX NaHeNsX Bif ONOPHUX BY3I1iB — NPW BY3MOBUX 3’ €4HAHHSAX:
a) Ha 3BaploBaHHi 0,95
6) Ha GonTax 0,9

2 CTUCHYTI eneMeHTM NIIOCKMX peLliT4acTMx TpaBepc 3 O4MHOYHNX
PiBHOMONUYHMX KYTUKIB, LLLO NPUKPINNIOITLCA OOHIE MONuLeto
(pucyHok 19.1):

a) Nosicu, WO NPUKPINIIIOTLCS OO CTOsika onopw 6e3nocepeaHbO ABOMA 0,9
6onTtamu i GinbLu
0) nosicK, Lo NPUKPINIIOKTBECS A0 CTOAKa onopu ogHMM 6ontom abo vepes | 0,75
ereMeHT 3 NNCTOBOro nNpokaTty

B) PO3KOCM i pO3MipKM 0,75
3 BigTskKm i3 cTaneBux KaHaTiB i NyyKiB BUCOKOMILHOMO ApOTY:

a) Ans NPOMIKHUX OMNop B HOPManbHUX pexmnmax poboTu 0,9
0) ANA aHKEpPHMX, aHKEPHO-KYTOBMX i KYyTOBUX OMOP:

Yy HOpMarnbHUX pexmmMmax poboTu 0,8
B aBapivHNX pexumax pobotu 0,9

Mpumitka. HaBegeHi B Tabnuui koedilieHT ymMoB pob0TK He pO3NOBCIOAXKYHOTHCS Ha 3’ €QHaHHSA
eneMeHTIB y By3nax.
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19.8 Mpun BU3HAYEHHI NPMBEAEHOT THYYKOCTi BiANOBIAHO A0 8.2 HambinbLUy rHYYKiCTb BCbOrO
CTpWxHA A cnif obumcnoBaTy 3a hopMynamu:
AN YOTUPUIPaHHOTO CTPWKHS 3 napanenbHUMKM Nosicamu, SIKUIA LWApPHIPHO OnepTui no
KiHUSAX
A=2l, by, (19.1)
ae |y — reomeTpmyHa OOBXWHA HACKPIi3HONO CTPUXKHS;
bs1 — BigcTaHb MiXk OCAMM NOACIB BY3bKOI rPaHi CTPUXKHS 3 napanenbHUMM Nosicamu;

ONsi TPUIPaHHOro PiBHOCTOPOHHLOFO CTPWKHSA 3 MapanefibHUMKU Mosicamp, SKUA LLapHIpHO
obnepTun No KiHUAx

AN BiNNbHO CTOAYOro cTtosika nipamiganbHoi hopmu (pucyHok 13.3)

ne 14 =1,25(bs /bz)2 —2,75(bg /b,) +3,5 — koediLieHT ANs BU3HAUEHHS PO3PaXyHKOBOI

OOBXMWHY;
hs — BUCOTa cTOSIKa, LLO BiflbHO CTOITb;
bs i b, — BigcTaHi Mix ocamu noscie nipamiganbHOI ONOPK BIAMOBIAHO Y BEPXHIN i HWXHIN
OCHOBI HaMbINbL BY3bKOI rpaHi.

v

a 6
a — 3 TPUKYTHUMU peLliTkamu; 6 — Te came, 3i cTosikamu
PucyHok 19.1 — Cxemun Tpasepc
19.9 PospaxyHOK Ha CTiNKICTb MO3aLeHTPOBO CTMUCHYTMX Ta CTMUCHYTO-3ITHYTUX CTPWKHIB
HaCKpi3HOro nepepiay, NOCTIMHOrO Mo AOBXWHI, CNig BUKOHYBaTH 3rigHo 3 po3sginom 10.
[na piBHOCTOPOHHIX TPUTPAHHUX CTPWXKHIB HACKPI3HOro nepepisy, NOCTINHOrO MO OOBXWHI, 3
peLliTkamu i NfiaHKamu BiHOCHUI EKCLLEHTPUCUTET M cnig ob4yumcnioBaTh 3a opMynamu:
NpW 3rvHi B NAIOLWMHI, NEePNeHAMKYNSPHIA OO OOHIET 3 rpaHen
m=23,485,M /(N bg,), (19.4)
ae fe — koediuieHT, kM gopiHe 1,2 npm 6onTtoBux 3'eaHaHHax i 1,0 npu 3BapHUX
3’eHaHHSX;
bs2 — BigCTaHb MiXK OCAMM NOSACIB Y NAOLLMHI FpaHi;
npw 3rvHi B NAOLWMHI, NapanenbHin 0aHin 3 rpaHen

m=235M /(N b,) (19.5)
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19.10 lMNpw po3paxyHKy NO3aLEHTPOBO-CTUCHYTUX Ta CTUCHYTO-3IrHYTUX CTPMXKHIB HACKPI3HOro
nepepisy 3rigHo 3 10.3 3HAYEHHs] eKCLUEHTpUCMTETY Mpu BONTOBMX 3'€QHAHHAX eneMeHTIB cnif
MHOXMWTU Ha KoemiuieHT fe=1,2.

19.11 Tlpn nepesipui CTIMKOCTI OKPEMUX MNOSACIB NO3aLEeHTPOBO-CTUCHYTUX Ta CTUCHYTO-
3irHYTUX CTPWXKHIB CTOSAKIB HACKPI3HOro nepepisy onop 3 BiATSXKKaMn NO300BXKHIO CUIY B KOXXHOMY
NnosiCi cnig BU3Ha4aTh 3 ypaxyBaHHSAM 3yCUNNSA Bid 3rMHanbHOrO MOMEHTY, KM OBYMCNIOETLCA 3a
AeopMOBaHOK CXEMO. 3HAYEHHS LIbOro 3rMHaNbHOrO MOMEHTY B CEPEAUHI AOBXUHN LUAPHIPHO-
0obnepToro crosika MOBUHHO BU3HA4YaTMCS 3a OPMYIIOH:

BN
M :Mq+e7(fq+fo), (19.6)

ae My — 3rmHanbHUA MOMEHT Yy cepefivHi JOBXMHU BiJ NOMNepeyHoro HaBaHTaXeHHS, KU
BU3HA4YaETbCS K AN 3BUYaNHNX Oanok;

N — No3O0BXHSA cuna B CTiNL,;

fq — npormH cTosika B cepeduHi OOBXWHM Bif MNOMEPEYHOro HaBAHTaXEHHs, SKWUA
BU3HAYaETbCS K Y 3BMYaNHUX Oarnkax;

fo = 1o/750 — crpinka nouaTkoBOro BUKPUBNEHHS CTOSKA;

5=1-0,INI 2/ (El), (19.7)

Ae lc — reomeTpryHa JOBXUHA CTOSIKA;

| — MOMEHT iHepuii nepepidy CToska BIOHOCHO OCi, NeprneHAUKYNApHOT A0 MNOWMHK Al
NnonepeyYHoro HaBaHTaXXeHHS.

19.12 MNonepe4Hy cuny Q y CTUCHYTO-3irHyTUX Ta LWapHIPHO-06NepTUX CTOSIKax HaCKPI3HOro
nepepiay, NOCTIMHOIo NO JOBXWHI, B Onopax 3 BiATsKKamu Criig npunuMaTt NoCTIMHOK MO OOBXWHI
CTOsIKa | BU3Ha4aTu 3a POPMYIoto:

3144.N
Q=Qmax+5—l'ge(fq 1), (19.8)
C

Ae Qmax — MakcumarnbHa nonepeyHa cuna Bif 30BHILUHbOIO HABaHTaXEHHS.

19.13 Po3paxyHOK Ha CTiKICTb CTUCHYTUX CTPWKHIB KOHCTPYKLiA 3 OOUHOYHMX KYTUKIB CRig

BUKOHYBATU, SIK NPaBUIIO, 3 ypaxyBaHHAM EKCLLEHTPUYHOrO NPUKNaaaHHsA NO300BXHIX cun.
[onyckaeTbca po3paxoByBaTh Li CTPWXKHI SK LLeHTpanbHO-CTUCHYTI 3a dhopmynoto (8.3) 3a ymoBHU
MHOXEHHS NO340BXHIX CUMN Ha KOEILIEHTN am i a4, WO NPUAMAIOTbCA HE MeHLLMMU Hixk 1,0.
Y npocTopoBux 6ONTOBUX KOHCTPYKLIAX 3rigHO 3 pucyHKom 13.3 (okpim pucyHka 13.3, B i KiHLEBUKX
onop) Npv LEHTPYBaHHi y By3nax CTPUXKHIB 3 OANHOYHUX PIBHOMOMMYHUX KYTUKIB MO iX puckax npu
OLHOPSAHOMY pO3TallyBaHHi OONTIB B eNeMeHTax PeLUiTOK i NPUKPINMEHHI PO3KOCIB Y BY3ri 3 ABOX
CTOPIH NoNuui NosSICY 3HaYeHHA KoediUIEHTIB ami ad BU3HAYalOTLCA:

ansinosicie 3 4 <3,5 (nou A > 3,5 cnig npuitvatn A = 3,5) 3a dopmynamm:
npn 0,55 < ¢/by3< 0,663N,q /Ny, < 0,7

ot =1+ ¢/b3 — 0,55+ £(0,2-0,057) [Ny /Npy (19.9)

Ae ¢ — BigCTaHb MO Monuui KyTuka nosicy Big oOylika OO PUCKM, Ha SKiM po3TallOBaHWiA
LEHTp BYy3na;

bsz — WMprHa nonuui KyTnka noscy;

Nmd — CyMa NpoeKLUin 3ycurlb B pO3KOCax Ha BiCb MOSACY, LLO NPUMMKaOTb 0O OOHIET nonuui
noscy, SKi nepeaarTbCsl HAa HbOMO Y BY3/i i BU3HAYaKTbCA NPUM TOMY X NOEAHAHHI HaBaHTaXeHb,
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AK Ans Nm; Npu po3paxyHKy Noscy NpunmMaeTbea GinbLue i3 3Ha4YeHb Nmd, SIKi OTpUMaHi ons By3nis

no KiHUAX naHeni, a Npu po3paxyHKy po3KociB — AN By3na, 40 SKOro NpMMUKae posKic;

Nm — NO340BXHSA cuna B NaHeni NOACY,

npu 0,4 < ¢/bg < 0,55 Ny /Ny < (2,33¢/bg3-0,58)
oty =0,95+0,1¢/bgg +[ 0,34 -0,62¢/b 5 + 1(0,2-0,052) |Npyg /Ny . (19.10)

[nsa poskocis (3 BigHOLWEHHAM BiACTaHi MO NONULi KyTuka po3koca Bif obyLlka 4O PUCKM, Ha SKIN
BCTaHOBNEHI OONTU, OO WMPUHM NONMUI KyTUKa po3koca, Lo gopieHoe Big 0,54 go 0,60), wo
npuMUKalTb 40 naHeri nosicy, 3a opmynamu:

non 0,55 < ¢/bgg < 0,663Nyg /Ny < 0,7

g =1,18—0,36¢/bg3 + (L, 8¢/bgg—0,86)Nrng / Npy -
npn 0,4 < ¢/bg < 0,553 Ny /Ny < (2,33¢/bgg — 0,58)

ag =1-0,04c/bg3+(0,36-0,41¢/bsg ) Npng / Ny .
Ana npoctopoBux GONTOBMX KOHCTPYKLIN 3rigHO 3 pucyHkom 13.3,T, 4, e y copmynax
(19.10) i (19.12) cnig npuitmatn 0,45 < c/bg < 0,55.

Y NpocTopoBMX 3BapHMX KOHCTPYKUIAX 3 OAMHOYHUX PIBHOMOMMYHMX KYTMKIB BignoBigHO OO
pucyHka 13.3, 6, r (OKpiM KiHLEBMX ONop) 3 NPUKPINNEHHSIM PO3KOCIB Y BY3Mi TiNbKW 3 BHYTPILUHBOT

(19.11)

(19.12)

T HM NonuLi Nosicy nNpu SV S Ha4YeHHS K iLiEHTIB ami ag NPUAMAKOTLCS:
CTOPOHY MO 08C Nig / Nm < 0,7 3nauents koeditie alThC

Npu LIEHTPYBaHHI y By3nax CTPWKHIB MO LieHTpax Barn nepepisis &y = &y =1, 0;

Npu LLEHTPYBaHHI Y By3nax ocel po3KOCiB Ha ODYLLOK NOsICy:
o =0aq =1+0,12Nq / Npy,.

Mpn po3paxyHKy KOHCTPYKLIN Ha CyMIiCHY Ait0 BEPTMKAIbHUX i NONEPEeYHUX HaBaHTa)KeHb
i KPYTHOrO MOMEHTY, SKUA BUKMMKaHWA 0OpMBOM MpoBodiB abo TpociB, AOMYCKAETbLCA NpurAMaTu

oy =04 =10,

(19.13)

19.14 THy4KiCTb A NepLuoro 3HM3y po3koca 3 OAMHOYHOIO KyTWKa PeLUiT4acToro CTosika, Lo
BifTbHO CTOITb, HE NOBWHHA nepesuLLyBaTn 4 =160.

19.15 BigxuneHHs Bepxy onop | BepTUKarnbHi

nepesuLLyBaTV 3Ha4Y€Hb, HaBeaeHUX y Tabnuui 19.2.

Tabnuusa 19.2 — BiogxuneHHs1 Bepxy onop i BepTuKarnbHi NPOrMHn TpaBepc

NPOrMHM TpaBepC He MOBUHHI

BigHoCHI BigHoCHI nporvHu Tpaesepc
BiOXWIEHH (8O DOBXMHM NPOroHy abo KoHcori)
KoHCTpyKUii Ta HanpsaM BigXuneHHs 51 CTOSIKIB BEPTUKASbHI rOPU3OHTanbHi
(mno Bucotn . . . Ha
h) Y NPOTOHi Ha KOHCOMi | Yy MPOrOHi COHCO

1 KiHueBi i kyTosi onopwu MJ1 aHkepHoro 1/120 1/200 1/70 He obmexyoTbes
TUNy 3aBBULLIKK 00 60 M y300BX
npoBoaiB
2 Onopw INJ1 aHKepHOro T1Ny 3aBBULLKM 1/100 1/200 1/70 Te x came
0o 60 M y3goBxX nNpoBoaiB
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3 MpomixHi onopw M1 (okpim He obwme- 1/150 1/50 Te x came
nepexigHnx) y3aoex npoBosis XKyHTbCS

4 MepexigHi onopwu INJ1 BCiX TMNIB 1/140 1/200 1/70 Te x came
3aBBULLKK NoHaA 60 M y300BX

nposoAiB

5 Onopun BPI1 y3goBx npoeoais 1/100 1/200 1/70 1/200 1/70
6 Te x, ynonepek npoBois 1/70 He obmexytoTbes

7 CTOsiKM onop nia ycTaTkyBaHHSA 1/100 - - - -
8 barnku nig yctaTtkyBaHHSA - 1/300 1/250 - -

Mpumitka 1. BioxuneHHs onop BPT1i Tpasepc onop NJ1 B aBapinHOMY | MOHTa)XHOMY PeXumi He
HOPMYIOTBCS.

Mpumitka 2. BigxvneHHa i nporuHy 3a no3. 7 i 8 NOBUHHI BYyTN 3MEHLLEHI, AKLLO TEXHIYHUMU YMOBaMU Ha

eKcnnyarauio yctaTtkyBaHHS BCTAHOBEHI XXOPCTKILLi BUMOTW.

19.16 Y craneBux KoHCTpykuisax onop J1 i BPIT 3 oguHovHMX KyTukiB Aiadbparmu cnig
po3TalloBYBaTU He pigwe Hik yepe3d 15 M, a TakoX y Micusax NPUKNageHHa 30CepesKeHnX
HaBaHTaXeHb i NeperioMiB MOSACIB.

19.17 B ogHOOONTOBKX 3’€AHAHHAX €NEMEHTIB PELLITOK (PO3KOCIB i pO3MipOK) OKpPIiM THX, LLO

NOCTIMHO MpaLooTb Ha PO3TAr, NPW TOBLUMHI NOMMLi 40 6 MM i3 cTanen 3 rpaHuueto TeKy4ocTi Ao
380 H/mMm? BigcTaHb Bi kpalo enemeHTa [0 LeHTpa OTBOPY Y3[OBX 3YCUNNS OOMYyCKaeTbCs
npuimatn 1,35d (ge d — giameTtp oTBOpY) 6€3 gonycky y Oik 3MEHLUEHHS MPU BUIOTOBIIEHHI
€reMeHTIB, NPo Lo NOBMHHO ByTW BKasaHO B NpoekTi. [Mpu LbOMY Yy po3paxyHKy Ha 3MWHaHHS
€ITEMEHTIB, WO Crnony4arTbecs, koedilieHT yMoB po0oTU 3'egHaHHs 3rigHO 3 dopmyroto (16.13)
cnig npyimati piBHUM 1, = 0,65.
B opgHOGONTOBMX 3’€QHAHHAX €NneMeHTIB, WO MOCTINHO NpaulolTb Ha pO3TAryBaHHA (Taru
TpaBepc, €efieMeHTIB, L0 NpUMMKaTb OO0 BY3MiB KpiNfieHHs NPOBOAIB i TpoOCiB, i B Micusax
KpiNneHHs ycTaTKyBaHHS), BiACTaHb Big Kpato enemeHTa 40 LeHTpa OTBOPY Y3AO0BX 3yCUnns cnig
NpUAMaTh He MeHLLEe Hix 2d.

19.18 Poskocu, ki npukpinneHi go nosicy 6ontamm B OOAHOMY BY3Mi, MOBWHHI
pPO3TaLUOBYBATUCH, SIK NPABWIO, 3 ABOX CTOPIH NOMNULi MOSICHOIO KyTUKa.

19.19 Y 60nTOBMX CTUKax MOSICHUX PIBHOMOMUYHMX KYTWKIB YMcrno GonTiB y CTUKY cnig
npusHa4aTu NapHUM i PO3MNOAINATM BONTN MNOPIBHY MK NONULSAMN KyTUKA.

Kinbkicte 6onTiB Npy 0OHOPSIAHOMY i LLAXOBOMY iX pO3TallyBaHHi, @ TAKOX KiNbKiCTb MONEpPeYHmX
psigie 60onTiB Npy ABOPSAHOMY iX po3TallyBaHHI Cnig npuaHadaTty He Oinblue HiXK M'siTb Ha OfHIn
NONULi KyTUKa 3 KOXKHOrO BOKY Bif CTUKY.

20 OOOATKOBI BMMOIM LWOAOO MPOEKTYBAHHA KOHCTPYKUIA AHTEHHUX
cnopryp 3B’A3KY 3ABBULUKWX OO 500 M

20.1 MNpw NpoeKTyBaHHI KOHCTPYKLN aHTEHHUX Cropya 3B’'s13Ky crig nepenbavaTu:

- 3HWXEHHHA aepoanHaMiYHUX BNUBIB HA criopyay i OKpeMi Ti enemMeHTy;

- pauioHanbHUM pPO3MOAiN 3yCunb B efleMeHTax KOHCTPYKLUIN LUMASIXOM BUKOPUCTaHHSA
nonepeaHboro Hamnpy>KeHHs.

20.2 Onsa koHcTpykuii AC cnig, ik npaBuno, 3acToCoBYBaTK CTasi BignoBigHO 0O Tabnuui
I".1 (okpim ctanen C390K, C590, C590K).

Knacudikauito koHcTpykuin AC Ta BigHeCeHHs1 1X 40 BignoBigHOT rpynu cnif BuU3HayaTu
3rigHo 3 gogaTtkom A.

Bontn (U-nogibHi) ansg kpinnexHHs BiaTsxok AC cnig 3acTtocoByBaTH 3i cTanem 3rigHo 3
OCTY 4484/TOCT 535, aki HaBegeHi y Tabnuui [1.6, okpim ctani mapkun CT3kn2-U.
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akn ana U-nogibHmx 6onTie npuimaTu BignosigHo 0o 6.2.5.

(MyHnkm 20.2 3miHeHo, 3miHa Ne 1)

20.3 [Ona BigTSKOK | eneMeHTiB aHTEHHUX MOMoTeH Cchif 3acTocoBYyBaTW, SIK MpaBuno,
cTaneBi KaHaTK KPYrri, BaHTaXHi, LLO HE PO3KPY4ylOTbCH, OANHAPHOrO 3BUBaHHS (cnipanbHi) abo
NoABIHOrO XPecTOBOro 3BMBaHHA 3 MeTaneBuMM OcCepAsM 3a pekoMeHZauisiMu BignoBigHO
00 6.2.9. INpun uboMy cnipanbHi KaHaTW MOBUHHI 3aCTOCOBYBATUCS MPU PO3PaxyHKOBUX 3YCUSTISIX
0o 325kH. Y kaHaTax cnig 3actocoByBaTW CTaneBuUW KPYrivA KaHaTHUM ApIT Hanbinblimx
OiameTpiB Mmapku 1. [JonyckaeTbCA 3aCTOCYBaHHS KaHaTiB, LU0 PO3KPYYYHOTbCH, MPU MOLOBXKEHHI
Ha 25 % 06B’s3yBaHb 3 M’SIKOrO OLIMHKOBAHOrO ApOTY MO KiHLUAX KaHaTiB.

Ona BigTaxok 3 BOygoBaHNMM i30M1STOpaMy ropilkoBOro TUMy cnif 3acTocoByBaTh CTanesi
KaHaTu 3 HeMeTaneBMMM cepaevHMKaMu, SKLLO Lie AOMYCKaeTbCA padioTEXHIYHUMM BUMOramu.

[nsa BiATSPKOK i3 3yCUNAsiMu, LLIO NEPEBULLYIOTb HECYYY 34aTHICTb KaHaTiB 3 KPYrnoro ApoTy,
OOMNYCKaeTbCs 3aCTOCYBaHHS CTaneBUX KaHaTiB 3aKpUTOro TUMy i3 3eTonofibHMX i KNMMHOMNOAIGHUX
OLMHKOBaHMWX APOTiB.

(MyHkm 20.3 3miHeHo, 3miHa Ne 1)

20.4 KiHui cTaneBux KaHaTiB y cTakaHax abo MydTax cnig 3akpinnoBaTu 3anvBKOK
unHkoBmM cnnasom LUIAM 9-1,5]1 srigHo 3 [ICTY 2774.

20.5 [Ins enemeHTiB aHTEHHMX MOSIOTEH Chi4 3acTocoByBaTW MPOBOAM BiAMOBIAHO A0
Tabnuui B.2. 3actocyBaHHA MigHWX NPOBOAIB OONYCKAETLCH TiNbKM Y BUMNAAKaX TEXHOMOTYHOI
HeobXiAHOCTi.

20.6 3Ha4veHHs1 pO3paxyHKOBOro onopy (3ycunns) po3TaryBaHHIO NPOBOAIB i ApOTiB cnig
npUAMaTU TakMM, LLIO AOPIBHIOE 3HAYEHHIO PO3PUBHOIO 3YCWUNSIS, BCTAHOBMEHOMY AepXaBHUMU
cTaHgapTamu, nofineHoMy Ha KoedilieHT HafiNnHOCTI 3a MaTepianom ym:

a) Ang antoMiHieBUX i MiOHWUX NPOBOAIB ym = 2,5;

6) Ana ctaneantoMiHiEBMX NPOBOAIB NPV HOMIHaNbLHUX Nepepisax, MM2:

16125 — Im = 2,8;

35-95 - Jm = 2,5;

120 i Oinbwe — ym=2,2;

B) Ansa 6imeTaniyHnx cTaneBoMigHuX ApoTiB ym = 2,0.

20.7. lMpu pospaxyHkax KOHCTpykuin AC cnig npunimaTtn koedilieHTM ymMoB poboTu
BianoBigHo Ao 5.4; 16.2 i nopaTka E, a Takox 3rigHo 3 Tabnuueto 20.1.

Tabnuusa 20.1 — KoediuieHTn ymoB poboTn Npu po3paxyHkax KOHCTpYKLin AC

EnemeHTn KOHCTPYyKLi KoecpiuieHTn ymoB poboTn
[MonepeaHbO HaMpyXXeHi eNeMeHTU PeLLiToK 0,90
dnaHu;:
KinbLieBoro Tuny 1,10
pewTn Tinis 0,90

Cranesi kaHaTu BiATSHKOK LWOrN abo eneMeHTU aHTEHHNX MOMOTEH
npw X KinbKOCTi:

3-5 BiaTSKOK Y AApyci abo enemMeHTiB aHTEeHHMX NonoTeH 0,80
6-8 BiATAXOK Yy ApyCi 0,90
9 i BinbLue BIATSKOK Y ApYCi 0,95
3akpinneHHs KiHUiB Ha KoyLLi 3aTuckadamm abo ToukoBe 0,75
onpecyBaHHA y BTynui

O6nneTeHHsa KaHaTa Ha koywi abo izonaTopi 0,55
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EnemeHTu KpinneHHs BigTAXKOK, aHTEHHUX NONOTEH, NPOBOAIB, 0,90
NiAKOCIB 40 OMOPHUX KOHCTPYKLUIN i aHKEPHUX PpyHOaMEHTIB

AHkepHi Tsoki 6e3 pisbboBux 3’eaHaHb Npu poboTi iX Ha po3Tar 3 0,65
BUIMHOM

MpoByLMHM Npy poBOTi Ha PO3TAr 0,65
[eTani kpinneHb i 3’egHaHb CTaneBux KaHaTiB:

MeXaHi4YHi, OKpiM ocen LapHipiB 0,80
OCi LWapHipiB Npy 3MUHAHHI 0,90

20.8 BigHoOCHI BigxuneHHa onop He MNOBWHHI MNepeBuLlyBaTU 3HA4YeHb, BKa3aHUX Y
Tabnuui 20.2, okpiM BigXmMneHb onop, Ans SKUX BCTAHOBMEHI iHLLi 3HAYEHHS TEXHIYHUM 3aBOaHHSAM
Ha NPOEKTYBaHHS.
Ta6nuusa 20.2 — BigHOCHI BigxuneHHs onop
Bupg HaBaHTaXeHHs1 BigHoCHI BigxuneHHs (oo BMcoTun)

BitpoBe abo oxenegHe HaBaHTaXXEHHS 1/100
OOHOCTOPOHHBO MiABILLIEHI 4O ONOPY aHTEHU 3a
BiZICYTHOCTI BIiTpY

1/300

20.9 lMpn AgMHaMiYHOMY pO3paxyHKy OMOpM Macy 3aKpinfieHoro 0 OMnopu aHTEHHOro
nonoTHa BpaxoByBaTh He ChiA.

20.10 3Ha4yeHHSA BITPOBOrO i OXXeneaHOro HaBaHTaXeHb AO0MYCKAETLCA NPUAMaTK Ha BUCOTI
cepeavHu ApyciB cTtoBOypa wornum abo B OBOX TpeTMHaxX BUCOTM MiABICY FHYYKOrO ernemMeHTa
(BiATSDKKM) | BBAXATW Lii 3HAYEHHS PIBHOMIPHO PO3NOAINEHMMM NO JOBXMHI Apycy abo enemeHTa.

20.11 3ocepemxXeHi cunu B MNPOroHi BiATSHXKOK LLOMA Bid Macwu i30NATopiB, BIiTPOBOrO i
OXXenegHoro HaBaHTaXKeHb Ha HUX JOMNYCKAETbCH NpUMMaTh y BUrnsdi eKBiBaneHTHOro pisBHOMIpHO
pO3MNoaineHoro HaBaHTaXeHHS.

20.12 Tpwu pospaxyHKy noxmnux enemeHTiB AC (BIgTSPKOK LLOMM, €NeMEeHTIB aHTEHHUX
nonoTeH, MigKoCiB) Crnig BpaxoBYyBaTW TiflbKM MNPOEKLil0 HaBaHTaXEHb, WO AiloTb Ha HUX,
HanpasBneHy NepneHaMKynsapHO 40 Ooci enemeHTa abo Moro xopaw.

20.13 Wornu 3 BiaTsHKKaMy NOBMHHI OYTK po3paxoBaHi Ha CTIKICTb B LLINIOMY i IX OKpeMuX
€EMEHTIB MPU HACTYMHMUX HAaBaHTaXEHHSAX:

— BiJ MOHTaXXHOIO HAaTArHEHHS BIATSKOK 3a BiACYTHOCTI BITPY;

— BITPOBOrO — B HANpsMi Ha O4HY 3 BiATSXOK;

— OXerieHoro — 3a BiACYTHOCTI BITpY;

— OXenegHoro i BITpOBOro— B HaANpsiMi Ha OAHY 3 BiATSKOK.

Mpu nepeBipui CTIMKOCTI WOMMKX B LINOMY po3paxyHkoBa cuna B CTOBOypi MoBUMHHA OyTun
MEHLLO Hi>X KpuTnyHa cvna B 1,3 pasa.

20.14 Y npoekTi NoBWHHI ByTK BKa3aHi 3HAYEHHS MOHTaXXHUX HaTArHEHb Y KaHaTax BigTSXOK
3a CepegHbOpiYHOI TemnepaTypyu MOBITPS B pPaNOHi BCTAHOBIIEHHS LWIOMKW, a TaKoX 3a
Temnepatypw Big MmiHyc 40 °C go nntoc 40 °C.

20.15 MoHTaxHi 3’efHaHHA eneMeHTiB KOHCTPYKLUIR, sKi nepefatoTb po3paxyHKOBi 3ycunng,
Cnig npoekTyBaTu, sk MpaBwurio, Ha GonTax knacy TodHocTi B i BmcokomiuHmx GonTtax. [pwu
3HAKO3MIHHMX 3yCUNNAX cnig, SIK NpaBuno, NpMnMaT 3’ €4HaHHSA Ha BUCOKOMILHUX 6onTax abo Ha
MOHTa)KHOMY 3BapOBaHHI.

3acTocyBaHHA MOHTaXXHOro 3BapltoBaHHs abo 6GonTiB knacy TOYHOCTI A MOBWHHO OyTu
Y3ro[pkeHO 3 opraHisadieto, gka 0yae BUKOHYBaTV MOHTaX.
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20.16 Po3kocu 3 rHyukicTio Binblue Hk A = 250 npu nepexpecHux pewlitkax B Micusx ix

nepeTnHaHHSA NOBUHHI CKPINNATUCSA MiX coboto.

[MpornHn posnipok diaparm i enemMeHTiB TEXHOSOMNYHUX MandaH4YUKIB Y BepTUKarbHIN i

rOPM30HTAasIbHIN NOLWMHAX He MOBWHHI NepeBuLlyBaTtn 1/250 Nporoxy.

20.17 Y KOHCTPYKUiAX peLliTyacTmx ornop diadpparmMu NOBMHHI BCTAHOBIIOBATUCA Ha BigCTaHi

MiXXK HUMW He BinbLUi Hi>XK TPy po3Mipn cepeHbOro NonepeyHoro nepepiay cekuii onopu, a Takox B
MicLSX NPUKageHHs1 30CepeqKEHNX HaBaHTaXeHb | NeperioMiB NOSCIB.

20.18 bontn naHueBux 3’egHaHb Tpyb cnig po3millyBaTh Ha OAHOMY KOMi MiHiManbHO

MOXNMBOro AiaMmeTpa, SiK NpaBuIio, Ha PIBHUX BiACTaHSX Mix 6onTamu.

20.19 EnemeHTM peLliTok hepm, WO CXOAATbCA B OAHOMY BY3ni, Crig LeHTpyBaTu Ha BiCb

Mosicy B TouYLi NepeTuHy iX ocen. Y Micusax NpUMUKaAHHS PO3KOCiB A0 donaHLUiB JONyCKaeTbCs X
pO3LIEHTPOBKA, ane He Oinblle HiX Ha TPEeTMHY po3Mipy MonepeyHoro nepepisy noscy. MNpu
PO3LIEHTPOBL Ha OiNbLUMA PO3MIp €NEMEHTU NOBUHHI PO3PaxoBYyBaTUCS 3 ypaxyBaHHSIM BY3ITOBUX
MOMEHTIB.

122

Y NpopisHMX enemeHTax 3 NIMCTOBOro MpokKaTy AMs KPIinneHHs pOo3KOCiB 3 Kpyrnol crani
KiHeLlb Npopi3y cnifg 3acBepAnuTM OTBOPOM JiaMeTpOoM, AKUIN NOBMHEH ByTW BinbLUMI HiX giameTp
poskocy y 1,2 pasa.

20.20 BigTsbkky B Wornax 3 pewit4actuMm cToBOypoM cnifg LEHTpYBaT B TOUKY NEpPEeTUHY
ocen NosiciB i po3nipok. 3a YMOBHY BiCb BiATS>KKM MOBMHHA NpMrUMaTUCA Xopaa.

JInctoBi npoBYyWMHM ANs KPiNMEHHs BIiOTSXKOK MOBWHHI - MigkpinmoBaTnuce pebpamu
YKOPCTKOCTI, Lo 00epiratoTb iX Bif BUTMHY.

KoHCTpyKLUii BY3niB KPIiNMeHHS BIATSXKOK, siKi HE BMUCYHOTBCA B TpaHCNOPTHI rabaputu
CekKuin cToBOypiB LWOrM, Cnig NpoekTyBaT Ha OKPEMMX BCTaBKaX y CTOBOYPi Yy BUMMSAI XKOPCTKUX
rabapuTHux giacpparm.

20.21 OnopHa cekKuisa LWornM nNoBMHHA, SIK NPaBumo, NPOEKTYBATUCh TaKoo, Lo nepeaae
HaBaHTaXXeHHS Big cToBOypa LLOrnM Ha oyHOAMEHT Yyepe3 OnopHuUi wapHip. Mpu BignoigHOMY
0Br'pyHTYBaHHI 4OMNYCKAETLCH 3aCTOCYBAHHSA OMOPHOI CeKLUil, 3aTUCHEHOT Yy (PyHAAMEHTI.

20.22 KpOHLUTENHM | NiaBICKM TEXHOMNOTYHMX MalngaHYMKIB chif po3TalloByBaTu y By3nax
OCHOBHMX KOHCTPYKLIi CTOBOYpa.

20.23 HatsaxHi npuctpoi (MydTn), SKki CRyryloTb ANS perynioBaHHS AOBXUHU | KPinneHHS
BiATSDKOK LLOMM, MOBMHHI KpPINUTUCA OO0 aHKEPHMX MNPUCTPOIB THYYKOK KaHAaTHOK BCTaBKOH.
JoBXMHa KaHaTHOI BCTaBKM MK TOPUAMW BTYNOK MOBWHHA OyTM He MeHwe Hix 20 giameTpis
KaHaTa.

20.24 [Ina enemenTiB AC cnig 3acTocoByBaTtu, SIK NpaBuno, TUMNOBI MEXaHivHi getani, Lo
NPOWLLINN BUNPOOYBaHHA Ha MiLlHICTb | BTOMY.

Pisbba Ha poO3TArHYTUX €femMeHTax MoBWHHA MNPUAMATMCH 3MAHO 3  YUMHHUMMK
HOPMAaTUBHUMW JOKYMEHTaMW, LLIO BCTAHOBSIIOKOTb BUKOHAHHS 3anaguHu pi3bbu i3 3aKkpyrineHHAM.

(MyHkm 20.24 3miHeHO, 3MmiHa Ne 1)

20.25 Y BiagTshkKkax LWorn, Ha NpoBoAax i KaHaTax ropu3oHTanbHUX aHTEHHUX MOMOTEH And
raciHHs Bibpauiji cnig nepegbayaTti nocnigoBHY YCTaHOBKY NapHUX HU3bkovacTtoTHux (Big 1 'y go
2,5Tu) i BucokovactoTHmx (Big 4 Ny go 40 N'y) BiOGporacHukiB pecopHoro Tvny. HW3bKOYaCTOTHI
BiOporacHuku cnig BMOMpaTK 3anexHOo Big 4acTOTM OCHOBHOMO TOHY BIATSPKKW, npoBogy abo
KaHaTy. BigctaHb s, MM, 40 Micuda niggicku BiOporacHWKiB Bif, KiHLEBOrO KpinfeHHs kaHaTty cnig
BM3Ha4yaTU 3a PopMymoto:

s> f,dy % (20.1)
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ae A — koediuieHT, wo aopisHioe 0,00041 npu HaTarHeHHi P, H;
dk — giameTp KaHaTty (GpoTy), MMm;
P — nonepeaHe HaTArHeHHs B kaHaTi (gpoTi), H;
m — maca 1 M kaHaty (gpoTy), Kr.
BucokovacToTHi  BiGporacHukM BCTaAHOBMIOWOTHCS BULLE  HU3bKOYACTOTHMX Ha
BiagcTaHi s. lMpn nporoHax nNpoBOAIB i KaHaTiB aHTEHHUX MofloTeH, Wwo nepesuwwytoTs 300 m,
BiOporacHuKK cnig BCTAaHOBMNIOBATM HE3ANEXHO BiJ PO3PaxyHKy.

[nsa raciHHA KonuBaHb TUMY «ranonyBaHHA» Chig 3MiHIOBATK BiNbHY OOBXWMHY KaHaTy
(mpoBoay) noBoaKkamm.

20.26 AHTeHHi crnopyan pagio3B’s3ky HeobxigHo dhapbyBatM cMyramm KofbOPOBOrO
MapKyBaHHS, LLO YepryrTbCs, 3rigHO 3 BUMOraMm MapKyBaHHS i CBITIIOOrOpO4KEHHS BUCOTHUX
nepewkoa [9].

20.27 MexaHivHi geTani BiOTSXOK, apMaTypu i30MATOpiB, @ TakoX MeTU3W, K Npasurio,
NMOBMWHHI BYTN OLIMHKOBaHUMM.

21 NOOATKOBI BUMOI'MN wono MPOEKTYBAHHA PIHKOBUX
rNOPOTEXHIYMHUX CcnoPyad

21.1 [na KOHCTPYKUiA TOPOTEXHIYHUX cnopypn cnif, 9K npasurio, 3acTocoByBaTu cTani
BignosigHo oo tabnuui .1 (okpim ctanen C590, C590K), a Takox npwu BiAMOBIOHOMY TEXHIKO-

€KOHOMiIYHOMY OBr'pyHTYBaHHi cTanb mapkm 16/ 3rigHo 3 ICTY 8817.

KaTeropii KOHCTPYKUIN TiAPOTEXHIYHMX CrOpYy4A i iX eneMeHTiB 3 ypaxyBaHHAM
NPU3HAYeHHA Ta Hanpy)XeHoro CcTaHy [AoMyckaeTbCa npuamaTn 3rigHo 3 Tabnuuero A.1;
Bi/HECEHHS X 4O BiAMNOBIAHOT rpynu criig BU3HayaTu 3rigHo 3 gogatkom A.

(MyHkm 21.1 3miHeHo, 3miHa Ne 1)

21.2 Mpwn po3paxyHkax cranesux KOHCTPYKUin PiYKOBMX rAPOTEXHIYHNX
crnopya cnig npuimaty koediuieHTn ymoB poboTu BignosigHo Ao 5.4 Ta 16.2, a TakoX BianoBigHO
no Tabnuui 21.1.

Ta6bnuua 21.1 — KoedidieHT ymMoB pobOTM AN METanoKOHCTPYKUIN PiYKOBUX TAPOTEXHIYHMX
cnopyAa

EnemeHTn KOHCTPYyKLiN KoediuieHTn ymoB poboTu j
NpY CNoJTyYEHHSIX HAaBaHTaXXeHb
OCHOBHMX 0co0nmMBUX
1. EnemeHTN TpybonpoBoaiB, OKpiM 0BLLMBOK NIOCKMX 0,70 0,95

3arnyLokK, Npy po3paxyHKy Ha BHYTPILLHIN TUCK 6e3
ypaxyBaHHSA MiCLIeBOro HanpyXeHHs

2. EnemeHTn TpybONpOBOAIB, OKPIM MIOCKUX 3arnyLuok 6e3 1,10 1,50
©ano4HOI KNITKN, NPU po3paxyHKy Ha BHYTPILLHIA TUCK 3
ypaxyBaHHSM MiCLLEBOr0 Hanpy>eHHs

3. 3arnywkmn TpybonpoBoAiB niocki 6e3 6ano4YHo KNiTKK npu 0,55 0,70
pO3paxyHKy Ha BHYTPILLHIA TUCK

4. EnemeHTH TpybonpoBOAIB Npy pO3paxyHKy Ha 30BHILLHIN

TUCK:

00O0MNOHKM NPAMOSIHINHUX AINISAHOK | KOAiH 0,80 0,9
KiflbLS )KOPCTKOCTI 0,65 0,75
5. AHKepu NNOCcKnx obnmuBaHb 0,85 -

21.3 CTtaneBi KOHCTPYKLUji, SKi He 3a3HalTb Aii BOOHOrO cepenoBuula, Chnig NpoeKkTyBaTu
BiAMOBIAHO 4O po3ainiB 5 — 16.
Mpn pospaxyHKy KOHCTPYKLiM, WO 3asHawTb Al BOAHOro cepefoBuvlla, cnig npuimatu
KoediuieHTn HaginHocTi BignosigHo go ABH B.2.4-3.
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21.4 PospaxyHOK Ha BWUTpUBAnNCTb TPIHUKIB i PO3BMIOK TpybOMpoBOAIB AOMYCKaeTbCA
NPOBOAUTW 3riAHO 3 PO3Ainom 15, AKWo B 3aBAaHHi Ha MPOEKTYBaHHS OOyMOBIEHa HasiBHICTb
NynbCy40i CKNagoBOoi TUCKY MOTOKY B TpyGonpoBoAi.

PospaxyHOK Ha BUTpMBasiCTb efleMeHTIB, SKi 3a3HaloTb OBOBICHOIMO po3TAry, AOMyCKaeTbCA
NPOBOANTU TOYHILUMMUK METOAAMMW 3 ypaxXyBaHHAM PAKTUYHOIO HaMPY>KEHOro CTaHy.

21.5 lMnocki obnuutoBaHHS Kamep 3aTBOPIB i BOAOBOAIB Crlif po3paxoByBaTh Ha MilHICTb
npw:

- TUCKY CBiXOyknageHoro OeTOHYy | LEMEHTHOro po3uMHy, SKUA H'EKTYeETbCS 3a
obnnutoBaHHS;

- (binbTpauinHOMYy TUCKY BOAM B 3200MMLt0BaribHOMY OETOHI 3 ypaxyBaHHSAM TUCKY BOOWN Y
BOOOBO/.

21.6 Poboui Wwnaxm nig KoricHi | KOTKOBI 3aTBOPW Crlig pO3paxoByBaTU HA MILLHICTb NPW 3rUHI
i MiCLLEBOMY 3MMHAHHI MOBEPXOHb KOYEHHS, NMPU MiCLLEBOMY CTUCKY CTiHKWU, NPU CTUCKY BETOHY nig
NigoLWBOoH0.

21.7 TpybonpoBoau 3 giameTpamu, O 3MiHIOITLCA MO AOBXWHI, MOBUHHI OyTW po3aineHi Ha
AiNsHKM 3 nocTiniuM fiameTtpom. [lepexig Big ogHoro giametpa TpyOM A0 iHWOrO NOBMHEH
BMKOHYBATMCS KOHIYHUMK oBuyarikamun abo naHkamu.

22 OOAOATKOBI BUMOI' LWoAao NPOEKTYBAHHA BAJTOK 3 THYYKOKO CTIHKOIKO

22.1 [nsa po3pisHUX Ganok 3 rHy4YKOH CTIHKOK CUMETPUYHOro ABOTaBPOBOrO Mepepisy, Lo
HECyTb CTaTM4YHE HaBaHTaXEHHA | 3rMHalTbCA B MAOWMHI  CTiHKW, cnig, 9K npasumo,
3aCTOCOBYBATU MPU HaBaHTaXKEHHI, sike eKBiBaneHTHe PiBHOMIPHO posnogineHomy oo 50 H/imwm, i
NpoeKTyBaTu 3i cTani 3 rpaHuLero TekydocTi Ao 345 H/mm?2,

22.2 MiuHicTb po3pisHUX ©0anok CMMETPUYHOro [ABOTABPOBOro MNepepisdy, SKi HecyTb
CTaTUYHE HaBAHTaXEHHS | 3rMHaKTbCA B MIOLWMHI CTiHKW, YKPINMEHOl Tifbkn nonepeyHumMm

pebpamn XKOPCTKOCTi (PUCYHOK 22.1), 3 YMOBHOI THYYKICTIO CTiHKM GS/TW <13 (mopaTok X),

cnig nepesipaTn 3a popmyroto:

M IM)* +(Q1Q)* <1, (22.1)

ae M i Q — 3Ha4YeHH MOMEHTY i MonepeyYHol cnnn B JaHoMy nepepisi 6anku;
My — rpaHu4YHe 3Ha4YeHHS MOMEHTY, Lo 0B6YMCTIHETECS 3a POPMYIIOH:

As  085(, 1
My =Ryt hy2 | — + ——| 1-— 222
u ywiw | : (22.2)
whe A U Aw
ae As— nnowua nepepisy noscy 6anku;
Qu— rpaHn4YHe 3Ha4YeHHs MONepPeYHOi CUMK, WO 00UYNCITIIOETLCS 3a HOPMYIIOH:
z Tor | oM
QU = RStWhW cr +3,3|1— cr b 5 | (22.3)
Rs Rs J1+u

0e i i — KpUTUYHE JOTUYHE HanpyXeHHs | BigHOLWEHHST pO3MipiB BIACIKY CTiHKW 3rigHO
39.5.3;
Po — KoediljieHT, Wo obuncnoeTbes 3a hopmMynamu:

npn Gp < 0,3
f =0,05+5a; > 0,15, (22.4)
npu 0,03< ap < 0,1
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Bp =0,114+3¢, 0,40, (22.5)
8Wpi
ne ap =— (h,* +a%) (22.6)
t,hy a

TYT Whmin — MiHIMarnbHUW MOMEHT OMopy TaBpOBOro repepisy, WO CKIagaeTbCs i3 CTUCHYTOro
nosicy 6ankv i LinsHKM CTiHKW, Wo npumukae fo Heoro, 3assuwku 0,5t E/Ry (wopo

BNacHoI oci TaBpa, napanensHoi nosicy 6anku);
a — BiACTaHb MiXX OCSIMW NonepeyYHnx pebep }KopCTKOCTi.

|i 1-1

by

| - n _.

I 1

PucyHok 22.1 — Cxema 6anku 3 rHy4kot CTiHKOH

22.3 TllonepeyHi pebpa XKOPCTKOCTI, Nepepi3 sKUX cnig nNpuAMatyv He MEHLUMM HiXK
BM3HAYEHO 3rigHo 3 9.5.9, NOBMHHI OyTN po3paxoBaHi Ha CTINKICTb SIK CTPWXKHI, CTUCHYTI curnoto N,
sIka BU3HavyaeTbCs 3a (hopMynoto:

_ Ter | _BoH
N = 3’3RStWhW 1—R— —2 (22.7)
S 1+ y2;
3HauyeHHa N cnig npyiMaT HE MEHLUMMM 3a 3HAYeHHS 30CepeKeHOro HaBaHTaXKEHHS,
pOo3TalLOBaHOro Hag pebpom.

PoapaxyHKoOBY OOBXWHY CTPWXHS Crig npuAMaTit PiBHOMO Ief = hW(l—(l—,é’b), ane

He MeHLoto Hix 0,7hy,.

CumeTpnyHe [OBOCTOPOHHE pebpo cnig po3paxoByBaTWM Ha  LEHTPanbHUA  CTUCK,
OHOCTOPOHHE — Ha NO3aLEHTPOBUA CTUCK 3 EKCLEHTPUCUTETOM, KU OOPIBHIOE BiACTaHi Bif OCi
CTiHKM 00 UeHTpa TSKIHHS po3paxyHKOBOIO Nepepidy CTPUKHS.

Y po3paxyHKOBUI Mepepi3 CTPWXKHSA cnig BKMoYaTtyu nepepi3 pebpa XXOPCTKOCTi Ta CMyru

cTinku wmpuHoto 0,65t /E / Ry i3 KOXXHOI CTOPOHM pebpa 3riaHo 3 X.5.

22.4 [insHKy CTiHK1 ©arnku Hag onopoto crig yKpinmntoBaT 4BOCTOPOHHIM ONOpHUM pebpom
YKOPCTKOCTI Ta po3paxoByBaTu noro 3rigHo 3 9.5.13.

Ha BigcTaHi, He MeHLUIn HiX WwnpnHa pebpa i He BinbLUin HixX 1,3tW E/ Ry Bif, OonopHoro

pebpa, cnig BCTaHOBMOBATN JO4ATKOBE ABOCTOPOHHE pebpo XXOPCTKOCTi pO3MipoM BignoBigHO A0
22.3.
22.5 CrinkicTb 6anok He crig NepeBipsaTy NpM BUKOHAHHI BUMOrK 3rigHo 3 9.4.4, a) abo npu

pospaxyHkosiit goxuri lgs <0,21D5 /E/Ry (0e bs— LMpMHa CTUCHYTOrO Mosicy).

22.6 BigHOLWEHHS WMPWHN 3BUCY CTUCHYTOrO MOSICY A0 MOro TOBLUMHW MOBWHHO OyTW He
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6inbwmm Hix 0,38 E/Ry .

22.7 MicueBe HanpyXeHHSsI oloc B CTiHUi Oankm 3rigHo 3 X.7, sKe BU3HA4YaeTbCA 3a

cdopmynamm (9.6) Ta (9.7), nosuHHO ByTn He Ginbmm Hix 0, 75Ry, npu LUbOMY 3HaveHHs ler cnia

obuncrnioBatu 3a opmynoto (9.9).

22.8 TNpw BU3HAYEHHI NpOrMHy 6anok MOMEHT iHepLii nonepeyHoro nepepisy 6pyTTo Ganku

CMiA 3MEHLUYBaTW MHOXEHHSIM Ha KoediljieHT 05:1,2—0,033Z_W ana 6anok 3 pebpamu B

nporoHi i Ha koeditient @ =1,2 -0, 033/TW —h, /| —ans 6anok 6e3 pebep B NporoHi.

22.9 MicueBe HamnpyXeHHs1 oloc B CTiHUIi 6anku, sike BM3HaA4eHoro 3a cpopmynoto (9.7),

NOBMHHO ByTY He Binblue 0,75 Ry, Npu LboMy 3HadeHHs | ¢ cnig BusHavaTty 3a popmyrioto (9.8).

22.10 BigHoweHHa nnow nepepisiBs nosica Ta CTIHKNM Of =Af/('[W hW) HE MOBWHHO

nepeBULLyBaTU FPaHNYHMX 3HAYEHb ofu, BU3HAYEHUX 3a (hOpMYIIOHD:

10°
aq=—=(1,34-412R, /E). (22.8)
u ﬂvs y

22.11 Y ©Gankax BignoeigHo A0 12.1 3 YMOBHOI THYMYKICTIO CTiHKK 1< ﬂ_w <10 npu gii

PiBHOMIPHO PO3MOAINEHOr0 HaBaHTaXeHHss abo npu  4MCni  30CEepedKeHUX OOHAKOBUX
HaBaHTaXkeHb B MPOroHi 5 i Binblue, SKi po3TalloBaHi Ha PiBHMX BiACTAHAX OAHE Big OAHOrO i BiA
orop, OONYCKaeTbCA He YKPINmoBaTh CTiHKY B

MPOroHi nonepevyHnMn pebpamm 3a PUCYHKOM 22.1, MpU LUbOMY HaBaHTaXEHHS MOBMHHO OyTu

npuknageHe
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CUMETPUYHO BiAHOCHO MAOLLMHY CTiHKM (AoaaTtok L).
MiuHicTb Takux 6anok cnig nepesipATy 3a hopMynoto:

oM/ RthhW2 i + ]1—4(1—_ij o<1 (22.9)
twhw ﬂw
ae 6 — koedilieHT, WO BpaxoBye BNAMB NOMEPEYHOI CUIN Ha HECYYY 3AaTHICTb Bankw, i
BM3HAYaETLCA 3a POPMYIOL0:

0 =1-5,6Ash, /(A). (22.10)

Mpy usomy cnig npuiimatu t¢ >0,34,t,, Ta 0,025< Ach,, /(A 1) <0,04.

23 OOOATKOBI BUMOI' LLOAOO NPOEKTYBAHHA BAITOK 3 MEP®OPOBAHOIO
CTIHKOKO

23.1 banku 3 nepdopoBaHO CTIHKOK Crlig NPOEKTyBaTK 3 NpOoKaTHMX OBOTaBPOBUX Banok,
AIK NpaBuIo, i3 cTani 3a rpaHuLeto TekydocTi Ao 440 H/mm?2,

3BapHi 3’€AHaHHSA CTIHOK Crig BUKOHYBATU CTUKOBUM LLBOM 3 MOBHMM NPOBapoOM.

23.2 Po3paxyHOK Ha MiLHICTb 6anok, L0 3rMHalTbCs B NMITOLLMHI CTiHKK (pyucyHok 23.1), cnig
BMKOHYBaTK 3a hopmynamu Tabnuui 23.1.
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PucyHok 23.1 — Cxema ginsiHkm 6anku 3 nepcopoBaHoO0 CTIHKOK

Tabnuusa 23.1 — PopmMynu Anst po3paxyHKy Ha MiLHICTb NnepepisiB 6anku

dopmynu anst po3paxyHKy Ha MiLHICTb nepepisiB 6ankn (pucyHok 23.1)

BEPXHLOrO TAaBPOBOrO HWXHBLOIO TaBPOBOIO OMOPHOro
Toua | _/nMhy 4 7nQa <1 | Touka 7nMhy 7nQoa <1
1 Ry17/c I 2Ry17cVVl,max 3 Ry27/c I 2Ry27/cW2,max 7 Q38 <1
Touka | ZnYuMdy + YnYu@Qid <1 | Touka | 7n?u Md, i Yn?uQ28 <1 Rsyctahs
2 Ruzelx  2Ru17eWi, min 4 Ru27elx 2|:\)u27/cVV2,min
MpumiTtka. M  — 3rMHanbHUI MOMEHT B nepepisi 6anku;
Q1 i Q2 — nonepeyHi cunu, Wo CnpunMaroTbCs TaBPOBMMU Nepepi3amMu i AOPIBHIOTb
A tan _A b,
Ql Q|1+|2 QZ_Q|1+|2
e Q - nonepedyHa cuna B nepepisi 6anku;
l1 il — MOMEHTU iHepLiT BEPXHLOTO i HUXKHLOTO TaBPOBUX NepPEpIsiB LWOJ0 BNACHUX OCEN,
napanesibH1UX NoSNLAM;
Q3 — nonepedyHa cuna B nepepisi 6anku Ha BiacTaHi (c + s - 0,5 a) Big onopwm

(pncyHok 23.1);

Ix — MOMEHT iHepUii nepepi3dy 6anku 3 OTBOPOM LLIOAO OCi X—X;
— HanBINbLWNA Ta HAUMEHLLMA MOMEHTW OMNOPY BEPXHBOIro TAaBPOBOIo Nepepiay;

Wl,max i Wl,min
W2,max i W2,min
Ryl, Rul, Ry2, Ruz

— Te caMe HWXHbOro TaBpOBOro nepepisy;

— pO3paxyHKOBi ONopu NpoKaTy AN BEPXHbOIO i HXHbOIO TaBPOBUX Nepepisis.

23.3 PospaxyHok Ha cTiikicTb ©6anok cnig BuKoHyBaTuM 3rigHO 3 9.4.1, npu UbOMY
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reoMeTpUYHI XapakTeprUCTMKN HeOOXiAHO oBuncnioBaTK AN nepepisy 3 OTBOPOM.
CrTiikicTb Ganok He cnig NepeBipATY NpU BUKOHaHHI BUMOT 3rigHo 3 9.4.4.

23.4 B onopHux nepepiszax CTiHKy 6anok npwu heflltw >40 (ge tw — MeHwWwa ToBWMHA

CTiHKW) cnig ykpinnioBaTu pebpamMu XOPCTKOCTI i po3paxoByBaTtu 3rigHo 3 9.5.13, npu LbOMY B
OMopHOMY nepepisi cnig npuimMaTu ¢ > 250 MM (pucyHok 23.1).

23.5 Y nepepisax Ganku npu sigHoweHHi hyq /t, >2,5 /E/Ry abo npu HEeBUKOHaHHI BMMOT

BignosiaHo Ao 9.2.2 cniag BcTaHOBMOBaTU pebpa »opcTKoCTi 3rigHo 3 9.5.9.
3ocepemkeHi HaBaHTaXXEHHA Cnig po3TalloByBaTW TiflbkM B nepepisax Ganku, He ocnabneHux
OTBOpPaMM.

[na cTtucHyToro TaBpOBOro nepepidy rnpuv YMOBHIA THYYKOCTI 0,831_34 BiJHOLLEHHS
pO3paxyHKOBOI BWCOTWM CTIHKM TaBpa [0 TOBLUMHM MpuU lef /hefl <2 He NOBMHHO

nepeBuLLYyBaTK 3HAYEHb, SKi BU3Ha4atoTbCH 3a OPMYIOH0:

@:(0,40+0,07Z) 140,25

W

—, (23.1)

ne hesn — po3paxyHKoBa BUCOTa CTiHKW TaBpa;

A - YMOBHa HYYKiCTb, SIKy cnig npuimatu 1,4;
bs — wWnpuHa nonuui Taepa.

23.6 Mpu Bu3HaueHHi nporvHy 6anok 3 sigHowerHsm |/ hy1>12 (ae | — nporin Ganku,

MM) MOMEHT iHepLii nepepidy 6anku1 3 0TBOPOM Crlif MHOXMTM Ha koediuieHT 0,95.

23.7 Po3paxyHok Ganok i3 CyLuifbHOK CTiHKOK 3 MOOOUHOKMMMK OTBOpaMu Y CTiHUi cnig
BMKOHYBaTW METOAOM CKiHYEHHUX enemeHTiB. [nga Takmx OoTBopiB crif 3abe3nevyBaty YHUKHEHHS
KOHLIEHTpaTOopIiB HanpyxeHb abo BMKOHYBATU MiOCUNEHHS.

(lMyHkm 23.7 dosny4yeHo, 3miHa Ne 1)

24 OOOATKOBI BUMOI'M LWHoao NPOEKTYBAHHA ENEMEHTIB OBOTABPOBOIO
NEPEPI3Y 3 TO®POBAHOI CTIHKOIO

24.1. 3aranbHi pekomeHaauii

24.1.1 B enemeHTax cKraieHoOro BOTaBpoOBOro nepepisy And NiABULLEHHSA IXHbOI CTIMKOCTI
Ta 3HWKEHHS MeTanoeMHOCTI 3aCTOCOBYHOTb MonepeyHo-roppoBaHi CTiHkM. [lonepeyvHo-
rocdppoBaHi CTiHKM MOXYTb CKnagatucsl 3 TpaneueiganbHuX, TPUKYTHUX abo XBUNACTUX rodpis.
JoaaTtkosi BUMOMM LLOJ0 NPOEKTYBAHHA PO3pobneHi Ansa enemMeHTiB 3 XBUNSACTOK (CUHYCOIAHOMD)
nonepeYHo-roopoBaHO0 CTiHKOI (PUCYHOK 24.1).
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PucyHok 24.1 — CxemMa enemeHTa 3 XBUNACTO (CUHYCOIQHO) nonepeyvyHo-rohpoBaHoO0

CTiHKOI
KoHcTpykuii i3 pgBoTaBpiB 3 ropoBaHOK CTiHKOW, B TOMy uucni i Oictanesi,

pekomeHayeTbca BigHocutn go 1 knacy — HAC 3rigHo 3 5.3.6 i po3paxoByBaTu, sik Npasuio, B
MeXax NpyXHUX gedopmadin.
ToBLUMHY rohpoBaHUX CTIHOK PEKOMEHAYETLCA NpU3HayaTn He MeHLe HiX 1,5 MMm.

PospaxyHkoBMMKW napameTpamu CKNageHoro [ABOTaBPOBOrO nNepepidy 3  XBUISICTON
nonepeYyHo-roppoBaHOI0 CTIHKOI (PUCYHOK 24.1) €:

as — KpoK rogopis;

het — po3paxyHkoBa BMCOTA CTiHKM, LLO AOPIBHIOE B 3BapHMX Gankax 3 rogypoBaHO
CTiHKOIO MOBHIil BUCOTI CTIHKM — hy;

tw — TOBLUMHA roppoOBaHOi CTiHKU;
f — Bucota xBuni rodpa;

S — PO3ropHyTa AOBXKMHA NiBXBui rodpa S = a (1+ x2f?/16a? ) .
PekomeHngalii, woao smbopy napameTpiB rodopoBaHoOi CTiHKN:

—THYYKICTb  roppoBaHMX  CTIHOK  PEKOMEHOYeTbCs  Mpu3HayaTm B Mexax
A, <200...500;

— YMOBHa rHy4KiCTb naHeni roppa ﬂ_,c = S/tW \ /Ry/E <2,3.

MapameTpun rodpis, K Npasunio, crnig npuimaTtn Takmmu, wob byna 3abesnedeHi ymoBu 3a
AKNX Tp’cr > Tocr
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Re Tper — KPUTWYHI Hanpy>XeHHs1 MiCLLeBOi BTpaTK CTINKOCTI rod)poBaHOi CTiHKM (NaHeni

rogppa), siki BU3Ha4arTbca 3rigHo 3 24.3.8;
Toer — KPWTWYHI HanpyXeHHst 3aranbHoi BTpaTW CTIMKOCTI ro¢ppoBaHOl CTiHKW, sk

BU3Ha4aloTbCA 3rigHo 3 24.3.9.

[Mosicm pekoMeHO0BaHO BMKOHYBAaTWM OOHAKOBOrO MOMepeyvHoro nepepisy i3 NMCToBOI cTani.
3a BignoBiaHOro obrpyHTYBaHHS 3BapHi ABOTaBpPM 3 roppoOBaHOK CTIHKOK MOXYTb BMKOHYBaTUCh
3 OJHi€l0 BEPTMKArbHO BICCHO CUMETPII.

24.1.2 Ina nosicis enemMeHTiB [OBOTaABPOBOro nepepidy 3 rodopoBaHOK CTiHKOK chif
3acTocoByBaTu CTani BignoBigHO Ao Tabnuui IN.1, Ans TOHKMX rodpoBaHMX CTIHOK cTani 3rigHo 3
OCTY 2834.

(MyHkm 24.1.2 3miHeHO, 3miHa Ne 1)

24.1.3 B 3BapHuXx gBoTtaBpax 3 ropoBaHMMu CTiHKaMu chif, siK NpaBusio, 3acToCoBYBaTU
OLHOCTOPOHHI  MOSACHI LWBKW, $SKi BUKOHYOTLCA aBTOMATUYHUMM  (pidlle MeXaHi30BaHUM)
3BapoBaHHSM B 3aBOACbKMX YMOBaX.

B micugax npuknageHHsa 3HavyHMX 30cepedXeHUX HaBaHTaXeHb Bid KOHCTPYKUIiW, LLO NnexaTb
BuLLEe abo nMpuUMUKaKTb 3HM3Y, Yy By3rnax KpinneHHa B’A3iB, pO3nipokK i iHWMX enemeHTis, 6ins
MOHTaXXHMX | OMOPHUX pebep PeKkoMeHOYETbLCS 3acCTOCOBYBATM OBOXCTOPOHHI MOSICHI LUBW, SKi
BUXOOATb 3@ KOHTYpU ernemMeHTa, Lo NPUKpInneTbea (Bysna), Ha [oBxuHY 30K: 3 KOXHOI
CTOPOHWU, Ae ks — KaTeT NOSICHOrO LUBA, L0 NPUMUKAE A0 CTiHKM.

24.2 Po3paxyHOK ABOTaBpiB 3 roppoOBaHOK CTIHKOI NMPU LIeHTParibHOMY pPO3TArY i
CTUCKY

24.2.1 Po3paxyHOK Ha MIiLHICTb €eneMeHTiB Npu LUeHTparibHOMY poO3TAry i CTUCKY cnig

BMKOHYBaTK 3a chopmyroto (8.1), npuimaroum 3a An nnoLwly HeTTo ABOX MNOACiB ABOoTaBpa 3
rocopoBaHoto critkolo A, = A, + A, .

24.2.2 Po3paxyHOK Ha CTilKiCTb efIeMEHTIB Npu LeHTpanbHOMY CTUCKY Chlig BUKOHYBaTK 3a
dopmynoto (8.3), npunmaroum 3a A nnowly 6pyTTO ABOX NOSACIB ABOTaBpa 3 roPPOBAHOID CTIHKOH
A=A +A,.

Mpn po3paxyHKy CTIMKOCTi enemMeHTiB 3 rodopoBaHOK CTIHKOK BiAHOCHO OCi Y — Y KoedilieHT
(0 BU3HAYaETLCA B 3aNEXHOCTI Bl NHY4KOCTi MOSACIB ABOTaBpa /ly = Ief / if , Oe if — pagiyc
iHepuii ABOX nosci..

[1na HeCMMeTpPMYHUX ABOTaBpPIB NEPEBIPSAETLCS CTINKICTb KOXXHOIO NOACY B MOMO MIIOLLMHI OKPEMO.

Mpn po3paxyHKy CTIMKOCTI enemMeHTiB 3 roopoBaHOK CTIHKOK BiAHOCHO OCi X — X KoedilieHT
() cnif BM3Ha4aTV B 3aNeXHOCTI Bil YMOBHOI NPUBEAEHOT THYYKOCTI:

R, unl, |R
Zef:n/lx\/gzi \Ey, (24.1)

Ae KoedilieHT 7] BpaxoBye BNNvMB AedopMalii 3CyBy B TOHKIN XBUIACTIN ropoBaHin

CTiHUj. [N XBUNMACTUX CTIHOK:

+7Z'2E Af1+Af2
GA, L 4

n=[1 , (24.2)

ne GAN — 3BedeHa XOPCTKICTb enemeHTiB 3 roppoBaHOIO CTIHKOKO Ha 3cyB, H, fka

BpaxoBye 30iNbLUEHHSA OOBXMHN rOPOBAHOI CTIHKM i 064YMNCNIOETHCS 3a hopMynoLo:
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= a
GA, =Gh,t, ?S : (24.3)
Pagiycn iHepLii nepepidy cumeTpuyHOro ABoTaBpa 3 roopoBaHOK CTIHKOK 0BYMCMIOITLCA
3a dopmynamu iX = 0,5hl, ae hl = hW +1:f — BiACTaHb MiX UEHTpaMun TsXKiHHS MNOSICIB;
i, =029, .

24.3 Po3paxyHOK ABOTaBpiB 3 ro(ppoOBaHOK CTIHKOIO NMPU 3ruHi
24.3.1 Po3paxyHOK Ha MilHiCTb Ganok 3 rodpoBaHOK CTIHKOK CUMETPUYHOrO BiAHOCHO
BepTUKarnbHOI OCi nepepisy cnig BUKOHyBaTh 3a hopmynamu:
— Npw Aii MOMEHTY B OAHil 3 FONOBHMUX MOLLMH
M xj/n <
Afnthyyc

e Afn — MeHLLIa Mol HeTTO i3 IBOX MOSACIB ABOTaBpa;

1, (24.4)

— Mpu Jii B nepepisi nonepeyHoi cunm

T
Tyln <1, (24.5)
Ry
e
Ty = L (24.6)
hwtwkﬁ.
Tyt k, =1,085-0, 008/TW (npuk;, >1 cnig npuitmatn K, =1),
ZW — YMOBHa rHY4KiCTb roopoBaHOi CTiHKM;
— Npwn Aii MOMEHTY Yy ABOX FOMIOBHMX MIOLLMHAX
M M
o My X<1, (24.7)

Afnthyj/c I yin Ry7/c
ae X — koopauHaTta TOYKM nepepisy, Wo po3rnsaaceTbCsd, BigHOCHO MOro rofloBHOI OCi;

I yin — Cyma MOMEHTIB iHepLjii NOACIB HETTO BIQHOCHO OCi y — Y.

Akwo moment M y Jie B NNOWMHI OOHOro nosicy, TO cnif BBaXaTW, WO BiH MOBHICTIO

CI'IpI/IIZMaGTbCFI UMM NMOACOM.

Y pasi ocrnabneHHs CTiHKM OTBOpaMm AN 6onTiB 3HaYeHHS T,y 3a dopmynoto (24.6) cnig

MHOXWUTU Ha KoeilieHT Xy, skuin obumncnoeTbesa 3a hopmynoto (9.5).
24.3.2 Po3paxyHOK Ha MiLHICTb CTiHKK 6anku, He yKkpinneHoi pebpamm XopCTKOCTi, npu gji
MICLEBOIO HamnpyXeHHsA O, Y MiCLAX NPUKNafaHHA HaBaHTaXeHHs [0 Nosca, a TakoxX Yy

OMOpHUX Nepepisax 6anku cnig BUKOHyBaTW 3rigHo 3 9.2.2.
24.3.3Mpn nepesBipui MILHOCTI rodpoBaHOI CTiHKA MOBWHHA BMKOHYBaTUCb BUMOra 3a
dopmynoto (9.4) B

AKIN [oNycKaeTbCA NpunumaT O, 3a (POPMYIIOHO:
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=0, -—-K;. (24.8)

e koedivjeHt K =1—ﬂ
: 16a
O ¢ — HOpMarbHi Hanpy>XeHHS y BiANOBIAHOMY MOSACI.
HanpyxeHHa Oy i Ty B dopmyni (9.4) cnig BU3HauyaT B OAHIN i TiK XKe Touui 6anku.

24.3.4Tlpn po3paxyHKy Ha CTilkicTb ©6anok OBOTaBPOBOro nepepisy 3 ropoBaHNMM
CTiHKaMW, O 3rMHAKOTLCA B MIOLLMHI CTIHKM | SKi 3a00BOMbHAKTE YMoBam 24.3.1 i 24.3.3, cnig
BWKOHYBaTMW NepPEBIPKY Ha CTiMKICTb CTUCHYTUX NOSACIB 3a POPMYIIOH0:

nyn
§0fAfRy7/c

ne A; - nnowa GpyTTO CTUCHYTOrO NOSICY;

<1, (24.9)

@ — KoedilieHT, AKn BU3Ha4aeTbes 3a 8.1.3, AK AN LUeHTPanbHO-CTUCHYTOTO CTPUXKHS, B
sanexHocti sig 4 =1 /If .

TYyT |ef BU3Ha4aeTbca 3a 9.4.2, a |y — papiyc iHepuil nepepidy CTMCHyTOro nosicy B
FOPU3OHTanNbHIN MAOLLMHI.
[Ona CcTUCHYTOro nosicy, BWKOHAHOrO i3 NMCTOBOI CTani, pagiyc iHepuii nepepisy

o6uncnioetbest 3a opmynoo 1, =0,290,; N, =M, /h - cuna crucky B nosci,

npe M 1 — MakcumanbHUii 3rMHanbHUN MOMEHT B CepefHiln TPeTUHI OOBXWUHM Ganku mix

TOYKaMU PO3KPIMNNEHHS.
Crinkictb 6anok 3 rogpoBaHOK CTIHKOKO He MOTPIOHO NepeBipsATU, SIKLIO BUKOHYHOTLCHA
yMOBW 3rigHo 3 9.4.4, ak Ana 6anok i3 Nnockor CTiHko. MNpy BU3HaYeHHi koedilieHTa L/ 3rigHo 3

9.4.4 Ta npu po3spaxyHky ymoBHoi nonepeyHoi curm N 3rigHo 3 9.4.5 npunerni AinsaHKu CTiHOK A0
CTMCHYTOrO NOsICY BpaxoByBaTu He NOTPIOHO.

24.3.5 MNpwu 3ruHi 6anok 3 rodbpoBaHUMM CTIHKaMK B ABOX FOMIOBHUX MITOLLMHAX PO3paxyHOK
Ha CTiKICTb CTUCHYTOrO MOSICY Chif, BUKOHYBATK 38 (DOPMYIIOH0:

N f 7/n
we Af Ry7/c
ae @, — koediuieHT, AKMA BU3Ha4aeTbCa 3rigHo 3 10.2.2, AK Ans no3aLeHTPOBO-CTUCHYTOrO

CTPWXHSA, B 3aNeXHOCTI Bif YMOBHOI THYYKOCTi CTUCHYTOro nosicy /TX =(|p/0, 29bf )ﬂ/Ry/E

(tyT lp — po3paxyHkoBa [OBXWHA MOACY B WOro MOWMHI) | BiAHOCHOTO EKCLEHTPUCUTETY
mef =77°m,

<1, (24.10)

TYyT 7] - KoedilieHT BNnunBy chopMu nepepisy, AKUN NpUNMaeTbes 7] =l;
6-M,

m=————.
Nf'bf

(24.11)
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24.3.6 CTinKicTb CTiIHOK 6anok 3 rojppoBaHOI CTIHKOK Cif BBaXKaTu 3abe3neyeHoro, AKLLO0

BMKOHaHa ymMmoBa:

2 2

O, T
o Qe | 4| 2y <1, (24.12)
7/0 Gloc,cr 7’-cr

Ae O, — MicueBe HanpyXeHHs Yy CTiHUi Big 30CEpPEMXEHOro HaBaHTaXeHHs, Ake cnig

BM3Ha4aTu 3rigHo 3 9.2.2;

Oloccr — KPUTMYHE HANPYXEHHS, WO 0G4MCIIOETLCS 3a hOPMYIIOHO:

Oy = 2Ry a.13
loc.cr zz ) .

TyT C; — KOeiLieHT, Lo BM3HAYaETLCS 3riaHo 3 24.3.7;

Ty — OOTUYHI HaMPY>KEHHS, Lo 064MCIOITLCA 3rigHO 3 hopmyroto (24.6);

Tor — MEHLIe i3 3Ha4YeHb KPUTMYHMX HanpyXeHb MicleBoi T Ta 3aranbHol 7 ..

p.cr
BTpaTU CTIMKOCTi rodopoBaHOT CTiHKW, SKi BU3HaYaoTbes 3rigHo 3 24.3.8 1 24.3.9.

24.3.7 Insa 6anok 3 rogpoBaHoto CTiHKOW koediuieHT C; y dopmyni (24.13) npuimaeTsea

BiANOBIAHO OO0 Tabnuui 24.1, B 3aneXHOCTi Big CNiBBiAHOLLEHHSA S/hW i 3HaYeHHs O, ske

obumcnoeTbesa 3a chopmynoo (9.43).

Tabnuus 24.1 KoediuieHT C,

3HaueHHs C, Ona AByTaBpiB 3 ropoBaHMK CTIHKaMK Npu S/hw , LLIO AOpPIBHIOE

o
<01 0,2 0,3 0,4 >05
1 7,73 8,50 9,34 10,30 11,30
2 7,67 8,50 9,50 10,60 11,80
4 7,57 8,50 9,53 10,70 12,00
>6 7,69 8,67 9,77 11,02 12,40

24.3.8 KpuTudHe HanpyxeHHs MicueBOi BTpaTW CTIMKOCTI NaHeni XBursictoro rodgppa
T

pcr

OBUUCIOETLCS 3a (DOPMYIIOHD:

T, =112 534+ f-s 8—52 (24.14)
’ hW.‘tW ZC

24.3.9 KpuTudHe HanpyxeHHs 3arasnbHOi BTpaTU CTIMKOCTI roppoBaHoOil CTiHKM Tocr

{D D’
Too =32,4——2 (24.15)

’

L.,

oBYMCnoeETbCA  3a (POPMYIOLO:
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ae D1 i D2 — JKOPCTKOCTi 3rMHY MO TOMIOBHUX HanpsiMkax, H-MM, siki oBumcniooTbea 3a

dopmMynamu:
E 3
w3 p, - (24.16)
12=(1-v°) s a,
ne | — MOMEHT iHepUii rodpa, AoBXMHA SKOro JOPIBHIOE KPOKY rodpiB as .

24.3.10 lNpwn nepeBipui CTINKOCTI rodopoBaHOI CTiHKM 3a Ghopmyrioto (24.13) NOBUHHI
BMKOHYBaTUCb YMOBMW:

a) 7o Gl < 0,75, (24.17)
7/c O-Ioc,cr

0) BENUYMHA EKCLEHTPUCUTETY 3 SAKUM NepeaacTbCs 30CepeaKeHe HaBaHTAXXEHHS Bif €NEeMEHTY,
LLIO 3HAXOAUTLCS BULLE, BiIHOCHO NO3A0BXHBLOT OCi 6anky He NoBuHHa nepesullyBaTn € < 0,5f .

24.3.11 lopposaHi cTiHkK cnig nigkpinnoBaTn nonepevyHuMmn pedpamm XOpCTKOCTI, SKLIO B
MicUSAX NPUKNaAeHHs BEMMKNX HEPYXOMUX 30CEPEMKEHNX HAaBaAHTaXEHb i Ha ornopax enemMeHTiB 3
rocppoBaHoK CTiHKOK He 3abe3neyvyeTbCa iX MiLHICTb abo CTiMKICTb NpU Nepesipui 3a hopMmynamm
(9.6) i (24.12) BignosigHo.

feOMEeTPUYHI XapaKTepUCTUKM pebep KOPCTKOCTi MOBUHHI Bignosigatn Bumoram 9.5.9, a ix
po3paxyHOK cnif BUKoHyBaTu 3rigHo 3 9.5.10 ta 9.5.13.

lMepeBipKy Ha CTiliKiCTb OMOPHOro pedpa Ganku 3 rodppoBaHOK CTIHKOK BMKOHYBATW 3rigHO 3
9.5.13 6e3 ypaxyBaHHs NigTpMmMyro4oro edpekTy rojppoBaHoi CTiHKN.

24.3.12 CTinkicTb  CTUCHYTMX nosiciB 6anok 3 rodpoBaHOK CTIHKOK Cnig BBaxaTu
3abe3neyeHo0 Npu BUKOHaAHHI BMMOr 9.5.14 Ta 9.5.16. Npn 0GYMCNEHHI BiOHOLWIEHHS LUMPUHA

cTucHyToro nosicy b, o ToBwwmHK t; po3paxyHKoBY LUMpUHa 3BKCY Mosica bef cnig npuamatu
pisHoto by =0,5-Db;
HanpyxeHHsa B cTucHyTOMY nosci O . 'y dpopmyni (9.50) cnig Bu3Hauatu 3a hopMmynamu:

I\/Ix Mx My
o, =——— abo 0. = + , (24.18)

’ Afn hl}/ c i Afn hlj/ c Wyfn7 c

ae Wyfn — CyMa MOMEHTIB Onopy NosiciB HETTO BIHOCHO OCi Y — Y.

24.3.13 MporvHn i nepemilieHHa enemMeHTiB 3 ropoBaHNMMKU CTIHKAMW He MOBWHHI
nepeBuLLYyBaTN FPAaHNUYHUX 3HaYeHb, BcTaHoBneHnx ACTY b B.1.2-3.
Po3paxyHok nporvHiB 0anok 3 rogppoBaHMMM CTiHKaMU CIig BUKOHYBaTU 3 ypaxyBaHHSAM
AedopmaLin 3cyBy Nnpu yMOBi piBHOMIPHOIO po3noAifly AOTUYHUX HarnpyXeHb 3a (OOpMYroo:

f J‘MM Ldx J‘QQdX

n

u , (24.19)
ae I\W, Me — 3rMHanbHi MOMEHTM BIAMNOBIAHO Big OAMHWMYHOIO 3yCcWnnsd, dke Aaie y
HaMNpsIMKy NPOrvHY, i Bif ekcniyaTauinHOro HaBaHTaXKeHHS
(j, Qe — ronepeyHi cunu BIiAMOBIAHO Bid OAMHUYHOIO 3YCUNNA, SIKe Ai€ Yy HanpsamKy
NPOruHYy, i Bid ekcnnyaTauiiHOro HaBaHTAXEHHS;
C_ G-a
S
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Y BuMnagky piBHOMipHO-po3nodineHoro abo 6nmM3bKoro A0 Takoro HaBaHTaXeHHs Ans
OLHOMPOTiHHOT 6ankyM NPOrMH BU3HaA4a€eTbLCsA 3a POPMYIIOH:

2
g =ML Qg
48E),  4GA,

Mpn pospaxyHKkax CTPWKHEBMUX KOHCTPYKUiIA [BOTABPOBOro nepepisy 3 rocpoBaHnMu
CTiHKamu 3 BUKOpMCTaHHAIM EOM pekomMeHOyeTbCs BpaxoByBaTu OehOpMaTUBHICTb rOgpOBaHOI
CTiHKM BBEAEHHAM 40 BUXIOHMX OAHUX 3BEOEHOI XKOPCTKOCTI CTEPXKHIB Ha 3CyB, ka 004YMCOETLCA
3a doopmynoto (24.3)

24.4 Po3paxyHOK ABOTaBpiB 3 ro)poBaHOIO CTIHKOK Ha Ail0 NO3[OBXHbLOI CUNK Ta
3rMHanNbHOro MOMeHTy

24.4.3 Po3paxyHOK Ha MiLHICTb MNO3auUEHTPOBO-CTUCHYTUX i MO3aLEHTPOBO-PO3TAMHYTMX
eneMeHTiB  3roppoBaHO0 CTIHKOI Chif BUKOHYyBaTW 32 OOPMYIIOHD:

Nyn + Mx7/n + MY}/”
(Af 1n + Af 2n)Ry7c Afn thyyc I yfn Ry7c
24.4.4 Po3spaxyHOK CTINKOCTi NO3auUeHTPOBO-CTUCHYTMX OBOTaBpiB 3 rodhpoBaHOK CTiHKOM
NPUNHATO 32 METOAMKOK HACKPiI3HMUX CTEPXKHIB, TaK sIK CTiHKA He NPUMAaE y4acTi B pobOTi HA CTUCK i

(24.20)

x<1. (24.2)

3rMH, i BUKOHyeTbcsA 3a 10.3.2, Oe KoeqilieHT (), BM3HAYAETLCA B 3aNEXHOCTI Bid YMOBHOI

npuBeaeHoi rHydkocTi Ay 3rinHo 3 24.2.2, Ta BigHocHoro excueHTpucutety M= €A / I . Ons

CMMETPUYHOTO Nepepisy A BU3HAuYaeTbCst Mo pagiycy iHepuii |, = 0,5h,.

24.4.5 Po3spaxyHOK CTIiMKOCTi N03aLeHTPOBO-CTUCHYTUX efleMeHTIB ABOTaBpOBOro nepepisy
3 rOYPOBAHOK CTIHKO i3 MIOLWMHK Aii MOMEHTY NpPWU 3rMHIi B MIOLLMHI HanWBINbLWOi XOPCTKOCTI
( |X > | y ), SKa cniBnagae 3 NIoLMHOK CUMETPIi, CNif BUKOHYBATU AN KOXXHOrO NOSICY OKPeMO, SK
ANS  UEeHTpanbHO-CTUCHYTOrO CTPWXKHA 3rigHo 3 dopmynoto (8.1) Ha MO3QOBXHIO Cuily, SKa
BM3HAYaAETbCA 3 ypaxyBaHHAM [OOATKOBOrO 3yCWUnns Bid MOMEHTY. 3HayeHHs [0OaTKOBOro
3yCWNns B MOSICi Bii MOMEHTY BM3HauaeTbest 3a copmynoo N, = Ile/h1 ,0e M x — 3rMHanbHUM

MOMEHT, SKuin npunmaetbea 3a 10.2.3, 9K npu po3paxyHKy CTiMKOCTi MO3aueHTPOBO-CTUCHYTUX
CTEPXXHIB HAaCKPI3HOro rnepepisy.

24.4.6 Po3spaxyHOK CTIiMKOCTi N03aLeHTPOBO-CTUCHYTUX efleMeHTIB ABOTaBpOBOro nepepisy
3 roppoBaHO CTIHKOIH MPW CTUCKY | 3rMHY B ABOX MAOLWUMHAX i, SKWO MfoWwuHa HanbinbLwoi

XOPCTKOCTi ( |X > | y ) cniBnagae 3 NMoLWMHOK CUMETPIi, CNiJ BUKOHYBATK:

- ANSl CTPWKHSA B LINOMY — B MIOLWMHI HAMOBINbLIOI XXOPCTKOCTi (B MMOLLMHI CTiHKK) 3rigHO 3

24.4.4, npuitmatoun € =0;
- ANs nosiciB ABOTaBpa — K N03aLEeHTPOBO-CTUCHYTMX eneMeHTiB 3a hopmyrnoto (10.6), npu

LbOMY MO3AOBXKHIO CUMY CRif BM3HAYaTU 3 ypaxyBaHHsM 3ycunns Big momenty M « (3rigHo 3
24.3.4), a moment M y pO3NoAiNaTK Mk nosicammn ABOTaBpa NPOMNOPLUINHO iX XKOPCTKOCTAM (SIKLLO

momeHT M y Ai€ B NSIOLWWHI 0QHOro NOsiCy, TO CNifd BBaXaTw, WO BiH NOBHICTIO CNPUAMETHLCS LINM

Nnosicom).
PospaxyHkoBY [OBXWHY MOSCIB B CBOIM MMOWMHI CNig npuuMaTty 3a TUMNOM BU3HAYEHHS
pPO3paxyHKOBOT JOBXWHW KOMOH 3 MAoLWwmHu pamu 3rigHo 3 13.3.10.
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24.4.7 Po3paxyHOK roppoBaHuX CTIHOK LIeHTpanbHO-CTUCHYTUX Ta NO3aueHTPOBO-CTUCHYTUX
CTEPXHIB Crig BMKOHYBaTW Ha MOMEpPedYHy cuny, ska OOpiBHIOE OinbLIOMYy i3 ABOX 3HAYEHb:
hakTU4HY nonepeyHy cuny (ang no3aLeHTPOBO-CTUCHYTUX CTEPXHIB) abo YMOBHY nonepevHy cuny
Q fic » Sika BU3HAYAETLCA 3TIAHO 3 8.2.7.

24.4.8 Ina UeHTpanbHO-CTUCHYTUX | MO3aLEeHTPOBO-CTUCHYTUX erieMeHTIB [BOTaBpOBOro
nepepisy 3 rodpoBaHOK CTIHKOK MapaMeTpu CTiHKM cnig npuiamatn 3rigHo 3 24.1. ToBwwmHa
rojppoBaHoOi CTiHKM BW3HAYaETbLCS i3 YMOBW MILHOCTI i CTIMKOCTI 3rigHO 3 24.4.7, a Takox
TEXHOMOTNYHNUMWN MipKYBaHHAMM.

24.49 B uUeHTpanbHO-CTUCHYTMX | MO3aLEeHTPOBO-CTUCHYTUX efNleMeHTax [ABOTaBpOBOro

nepepisy 3 rohpOBaHOIO CTIHKOKO BiJHOLLEHHS LIMPUHK CTUCHYTOro nosicy b, po ToBwwmHn T cnig

npuruMaTti 3a BkasiBkamu 24.3.12, NpuiMatoyn HanpyxXeHHss B CTUCHYTOMY Nosici O, 'y chopmyni

(9.48) 3a hopmynamu:

= N abo O, = N + M, + My :
(Af1n+Af2n)7/c ¢ (Af1n+Af2n)7/C Afnhlyc Wyfnyc

o, (24.22)
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OJOOATOK A
(ooBigkoBwuin)

KATEIOPIi KOHCTPYKLIA 3A MPU3HAYEHHSAM | 3A HAMPY>XEHMM CTAHOM TA IPYMNU

KOHCTPYKLIN
Tabnuusa A.1 — Knacudikauisi KOHCTPyKLi

Kateropis
KoHcTpyKuis | enemeHT 3a npusHa- %a
GeHHSM HanpyXeHu
M CTaHOM

1 KOHCTpyKUIT KpaHOBUX KOSTiN:
Q) nigkpaHoBi 6anku (kpim pebep XXopcTKoCTi) i hepmu (NosicK, eNeMeHTU PeLLiTOK, A |
baCoHKM)
0) ranbMoBi 6anku i depmn, geTani KpinneHHsa 4o KOMOH, pebpa XKOpPCTKOCTi A Il
B) 6anku konin nigBicHOro TpaHCNopTy:
- 3BapHi A |
— MPOKaTHI Nig TEXHONOrYHI eneKkTpuYHi Tani i KpaH-6anku abo py4Hi Tani i kpaH- b |
Ganku
- MNPOKaTHI Nig PEMOHTHI abo py4Hi Tani 1 KpaH-6anku b Il
) AOMNOMDKHI FOpM30oHTanbHi doepmMu, BepTUKanbHi oepmMun, TYNMKOBI ynopu b Il
n) AeTani KpinneHHs penok B 1]
2 Pob6oui nnowaaku npy HasBHOCTI PyXOMOro TPaHCMopTy:
a) 6anku Npu 3anisHUYHOMY PYXOMOMY CKNnagi A |
0) 6ankn Npy aBTOHaBaHTa)KyBa4yax Ta iHLLOMY TPaHCMOPTi A Il
B) MeTaneBuin HACTW, BKIOYEHNI Y CyMiCHY poboTy 3 Gankamu Hactuny, pebpa b I
PKOPCTKOCTI ©anok
r) MeTaneBuin HaCTUI, He BKIOYEHUIA 4O CYMiCHOT po00TK 3 6ankamu HacTuny, b Il
pebpa XOopCTKOCTi HacTUMy
3 KOHCTpYKLUiT TEXHOMOrYHMX MAOWAAO0K i MOKPUTTIB:
@) ronoBHi 6anku i pureni pam Npy AMHaMiYHOMY HaBaHTaXKEHHI A |
6) ronoBHi 6anku Npu CTaTMYHOMY HaBaHTaXXEeHHi A [
B) OpyropsiaHi 6anku npyM gMHamiYHOMY HaBaHTaXKEHHI A Il
r) opyropsaHi 6ankv npy cTaTM4HOMY HaBaHTaXKEHHI A Il
1) MeTaneBmin HaCTUIN, BKIMOYEHUI 40 CyMiCHOI poboTu 3 6ankamu HacTuny npu b |
IMHaAMIYHOMY HaBaHTaXXEHHi
e) MeTarneBui HaCTWI, OKPIM 3a3HayYeHoro B noas. 3, A) b Il
PK) pebpa opcTKoCTi 6anok B [}
4 KornoHn BUPOOHMYMX Cropya i BiAKPUTUX KpAaHOBUX ecTakag, CTOsSIKM poboumnx i
TEXHOJOrMYHMX MMoLaaoK:
@) OCHOBHi efleMeHTM NornepeYHoro nepepisy (y ToMy Ynchi NOACK i peLliTkn npu A [}
HaCKpi3HOMY nepepisi), ONOpHi NAWUTK, NiIAKPaHOBI TpaBEPCK KOSOH
0) BepTUKanbHi B’A3i MiXX KOroHamu A [
B) pebpa XOpCTKOCTI i giachparMu KOMOH, ENEMEHTN PELLITOK ABOMMOLMHHNX B'A3€EN, B [}
B'A3i 3 HaNPyxeHHaAM mMeHwmm 3a 0,4R,
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MpogoexeHHst Tabnuui A.1

KoHcTpykuis | enemeHT

KaTeropis

3a npusHa-
YEHHSM

3a HanpyxeHnm
CTaHOM

5 KOHCTpYKUiT NOKpUTTS:

a) bepmun, pureni Ta iHWI enemeHTw, WO nignaratoTe 6e3nocepeaHin gii an-
HaMiYHWUX HaBaHTaXeHb BiJ TEXHOMOMNYHOro YN TPaHCNOPTHOMO YCTaTKyBaHHS
0) Te came, Npy CTaTUMHOMY HaBaHTaXKEHHI

B) BY3noBi oaCoHKuM

r) nixTapHi naHeni,naHeni NoKpiBni,NPOroHN,ropU3oHTarnbHi TopLesi B'a3i B pi-
BHi NOKpiBMi,N0300BXHi B’AA3i NPW KPOLi KOMOH, LLO € Binblunm 3a Kpok
KPOKBAHUX hepm

1) iHWi B’A3i

o»> >

o9)

6 KoHCTpyKUil chaxBepka

a) pureni nig LernsHi CTiHW | Hag BopoTaMu

0) cTOsIKK, TOPLEBI i BITpOBI dhepmu

B) pureni, KpiM 3a3HayeHuX y Nno3.6, a) Ta iHWi enemMeHTn

w o >

7 [lonoMi>KHi KOHCTPYKLi BAPOOHNYMX CNOpYA:
a) KOCoypu cxogis

0) cxoau,nepexigHi nnoLankmn,oropoaKeHHs, NNoLWanKkn CeiTUNbHNUKIB,Nocaa-
KOBI NSIOLLIAAKN Ha KpaHW,0anku NigBiCHNX CTENb,iMMOCTM,BIKOHHI i NiXTapHi
pamu

W >

8 TpaHcnopTepHi ranepei:
Q) NPOriHHi cnopyam ranepei, Hecydi 6anku nig KoHBeepu, acoHKN depm
0) onopw, B’s3i MiXk KONIOHaMK, onopHi pedpa Ganok

B) enemeHTn chaxsepka, B’a3i, NPOroHu i 6ankym NoKpuTTIB NPOriHHUX cnopya,
pebpa xopcTKoCTi 6anok

o> >

9 Onopu NOBITPAHUX NiHIM enekTponepeaaBaHHs, KOHCTPYKLIN BIAKPUTUX
pO3noAinbHUX NPUCTPOIB:

a) 3BapHi crneuianbHi onopu Benukux nepexoAis 3aBBULLKK NoHag 60 m

6) onopw I1J1, okpiMm 3a3HaveHnx y nNo3. 9, a), onopu Nig BUMUKaui i noptanm
nig, ownHysaHHs BPT1

B) onopwu nig yctaTkyBaHHSA BPI1 Towo, Kpim 3a3HaveHux y nos. 9, a) i 6)

10 AHTeHHi cnopyam 3B’A3Ky 3aBBULLKM A0 500 m

a) CTOBOYpM Lo | 6awT, peLwwiTki, enemeHT obnnpaHHsa Ha pyHOAMEHTH
06) enemeHTn (MexaHiyHi geTani) BiATSPKOK LOr i aHTEHHUX NOJIOTEH, AeTani
KpinneHHs BiATSXOK A0 dyHOAMEHTIB | 4O CTOBOYpIB CTanesmx onop

B) Oiadoparmm 6awToBUX OMNOP, XiAHWMKKX, NepexigHi nnowanku

11 ButskHi 6awutu:

a) nosick G6aLuT, BY3noBi haCoHKM

©0) rasoBigBigHWI CTOBOYpP, eNeMeHTH peLwliTki, 6anku i nnowaakm giacgpparm,
Lo 6e3nocepeaHbO CNpMNMatoTh Bary CToBoypa

B) ONOPHi NAINTK, XIQHWKN, OFOPOAXKEHHSI, HACTWUI NNoLwwaaokK, 6anok i
nnowiazku giacgpparm, Wo He cnpuiMaroTb Bary ctoBoypa

o >

12 [Oumosi Tpybu:
a) cTaneBa 060s0HKa | pebpa KopCTKOCTi Tpyou
0) nnowaakn, ONOpHi KinbUs, XiHWUKMA Ta OFOPOPKEHHS

o >
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KiHeub Tabnuui A.1

KaTteropis
KoHcTpykuis | enemeHT 3a npusHa- | 3a Harnpy>XeHum
YEHHAM CTaHoMm
13 NpagupHi 6alToBi i BEHTUNATOPHI, BOAOHANIpHI 6aluTu:
a) nosicu peLliT4acTmx BaLuT, KinbLs XXOPCTKOCTI, peLUiTkm A i
0) By3r10Bi haCoHKM A Il
B) haxBepk, AOMOMIXHI NroLaak1, oOLMBKM rpagnupeHb B "
14 ByHkepu:
a) OyHkepHi 6anku, 060noHkK NapaboniyHnx GyHkepiB A I
6) cTiHKM iHWKX ByHKepiB, pebpa xxopcTkocTi ByHKepiB A I
15 PesepByapu i rasronbaepu:
Q) CTiHKW Ta KPOMKM OHULL pe3epByapiB MicTkicTio 10 Tuc. M3 i GinbLue, A I
(PaCOHKWN NMOKPUTTIB
6) CTiHKM Ta KPOMKW AHWLL pe3epByapiB MICTKICTIO MeHLle Hix 10 Tuc. m3 A I
B) LleHTparbHi YaCTUHWN OHWULL, OMOPHI KiNbLSA NOKPUTTS, KinbLs X)XOPCTKOCTI, A "
nnasydi NOKPIBNi i MOHTOHW NOKPUTTA
1) BHYTPILLHI KOprycu i30TepMiYHUX pe3epByapiB Npu Temneparypi A I

30epiraHHs He Buwe —50°C

16 KoHCTpyKUIT KOHTaKTOBOI Mepexi TpaHCnopTy:

a) KOHCTPYKLIT Ta enemMeHTu, NoB’dA3aHi 3 HaTAroM NPoBOAiB (TArW, LUTaHMN, A 1]
XOMYTW)

6) KOHCTPYKLUIT Ta eneMeHTn Hecyuux, NiaTpuMyBanbHUX i ikcyBanbHUX b I
NPUCTPOIB (ONOPW, pUreni >KOPCTKOCTI NONepeYnH, NPOXEKTOPHI LLOrHn,

chikcaTopm)

B) AOMOMiDKHI KOHCTPYKLUIT B 1
17 Cunocm (06onoHka, pebpa XKOpCTKOCTi) A 1

18 Npomapceki cnopyam (Teatpwu, KiHoOTeaTpu, LIMPKK, CIOPTUBHI cropyau,
KPUTiI PUHKN, HaBYanbHi 3aknagau, OOLWKiNbHI HaBYanbHi 3aknagu, nikapHi,
nosnorosi OyauHKW, My3ei, Aep)KaBHi apXiBX TOLLO, CNOPYau 3aBBULLIKA

noHang 75 m:
a) NepekpUTTH i MOKPUTTS, KOCOYPU CXOOUH A Il
0) KONOHM A Il

Mpumitka 1. Bumorn uiei Tabnuui He NOWMPIOIOTBECA Ha cTaneBi KOHCTPYKLUIT cnewuianbHUX cnopya: MarictpasnbHi
i TexHonoriyHi TpybonpoBoaw, pe3epByapu CreuianbHOro MNPU3HAYEHHs,, KOXYXM [OOMEHHUX neyen i
noBiTpeHarpisa4is TOLLO.

Mpumitka 2. [1na KOHCTPYKLUiV | enemMeHTiB, He 3a3HadyeHux y Uin Tabnuui, JONyCKaeTbCa NpuiMaT KaTeropii 3
YpaxyBaHHSIM X MPU3HAYEHHSA | HanpyXeHOro CTaHy CTOCOBHO aHamnoriyHUX KOHCTPYKUIM i enemeHTis,
3a3HayeHux y Tabnuui.
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Tabnuusa A.2 — lNoka3HWUKN rpyn KOHCTPYKLIN

YUHHUK [Mo3HayeHHA Xapaktepuctuka | NokasHuk, 6anis
Knac BignoBiganbHOCTi S1 cC3 4
CC2, CC1 0
A 11
KaTteropisi 3a npu3Ha4yeHHsIM S b 4
B 1
I 8
KaTeropis 3a Hanpy>eHUM cTaHOM Sz Il 5
1] 1
HasiBHICTb po3TArysanbHUX HanpyxeHb Bif S, € 7
pO3paxyHKOBOro HaBaHTaXXeHHSA Hemae 2
Hecnpuatnueum Bnnve 3BapHuX 3'eqHaHb Ss € 6
HeMae 2

Mpumitka. Hecnpuatnveum BNAuB 3BapHMX 3’€HaHb Crig BpaxoByBaTW, KO BOHU PO3TaLLOBaHi y MiCLSX
Ail 3Ha4YHUX PO3paxyHKOBMX PO3TAryBarnbHUX HampyxeHb (o> 0,3Ry; o> 0,3Ry;), abo B Micusx, Ae MiLHICTb

3BapHOro 3'eHaHHs BU3HaYae NpuaaTHICTb 4O ekcrnyaTalii KOHCTPYKLiT B Linomy.

A.1 3anexHo Big KaTeropii KOHCTPYKLIN 3a NPU3HAYEHHAM i 3a HarnpyXeHUM CTaHOM, a
TaKoX Bid iHWNX YMHHWMKIB, HaBedeHUX Yy Tabnumui A.2, KOHCTPYKLIT Ta enemMeHTn No4INsTLCA Ha
YOTUPK TPYNN.

["pynn KOHCTPYKLUIN cnig npuimMaT 3anexHo Big MOKasHUKa rpynu Sie, SKUN OOPIBHIOE CyMi
6aniB NOKA3HMKIB OKPEMMX YMHHMKIB Siot = S1 + Sz + S3 + Sa + Ss, AKi NpUMAMaloTbCs BigNoBIAHO A0
Tabnuui A.2:

- rpyna 1 —npu S > 26;

- rpyna 2 —npu 23 < Syt < 26;

- rpyna 3 —npu 19 < Syt < 22;

- rpyna4 —npu Sy < 18.

Cnig BpaxoByBaTh, WO MNOKasHMKM aKTOPiB NpW eKkcnnyatauii, TpaHCnopTyBaHHI Ta
MOHTaXi MOXYTb Bipi3HATUCS OAVH Bif OOHOrO.

A.2 Ticna nigbopy nepepisiB cnig yTOYHWUTM TPYNy KOHCTPYKLUIA LUMISAXOM KOPUryBaHHS
nokasHuka rpynn Si, BM3HaveHoro 3rigHo 3 A.1, He Oinbwe sk Ha 4 Ganu. lMpu ubomy
pPEeKOMEeHOYETbCA MPUMAHATU Taki KaTeropii 3a Hanpy)XeHuM CTaHOM, Oe a —BiAHOLIEHHH
abCconTHOrO HambINbLLOro 3HAYeHHS HOPMarbHOro PO3TAryBaribHOMO HampyXeHHS, BUKIMKaHOro
i€ AVHAMIYHUX HaBaHTaXeHb, A0 HaMbINbLWOro 3Ha4YeHHS CYMapHOro po3TAryBanbHOro
HanpyXXeHHH, BUKINMKaAHOro i€t0 YCiX HaBaHTaXeHb, Y TOMY CaMOMy pO3paxyHKOBOMY nepepisi:

- —npu a=>0,5;

-l -npn0,2<a<0,5;

- —npn a<0,2.

Mpn ToBWWMHI npokaTy noHag 20 go 40 MM, Npu HaAABHOCTI KPOMOK MiCAsl TiNbMOTUHHOIO
pisaHHsA, Hakneny Big AedopMyBaHHS B XOSIOAHOMY CTaHi, WO HE BPaxOBYKTbCS B PO3PaAXYHKY,
BMCOKMX MOYaTKOBUX HanpyxXeHb (y TOMY YKUCIi 3BaptoBaribHUX), 3HAYEHHSI NOKa3HWKa rpynn Sio
HeobxigHo 36inbwnTn Ha 1 6an; Npu ToBLUMHI NpokaTy noHag 40 Mm — Ha 2 6anu.

Mpw fil cTaTUYHOrO HaBAHTAXKEHHS | 3HAYEeHHI HOPMAarnbHOrO Harnpy>XeHHs1 CTUCKaHHS, WO
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obuuncneHe 3 ypaxyBaHHAM KOeQIUIEHTIB ¢, @e, ¢ | HE MEpeBULLyE 0,4Ry}/c (Hanpwuknag, npu

OBOMEXEHHI THYYKOCTi, KOHCTPYKTUBHUX BUMOrax TOLLO) 3Ha4YEeHHS NoKasHuKa rpynu Sy He0OXiaHO
3MEHLUMTU Ha 4 BGanu.
(MyHkm A.2 3miHeHo, 3miHa Ne 1)

141



[BH B.2.6-198:2014

JOOATOK B
(ooBigkoswui)

DI3UYHI XAPAKTEPUCTUKU MATEPIAJIB

Tabnuua B.1 — ®i3nyHi xapakTepuCTKn maTepianie ans ctaneBnx KOHCTPYKLN

XapakTepucTtuka 3Ha4YeHHs
FycTuHa p , Krim3:
— NpoKaTy i cTanesux BiANMBOK 7850
— BiJSIMBOK 3 YaBYHY 7200
KoeiljeHT niHinHoro poswnpeHHsa «, °C* 0,12 x 10
Moaynb npyxHocTi E , H/Mm?:
— NPOKATHOI cTani, cTanesux BigMBOK 2,06 x 10°
— BiQNIMBOK 3 YaBYyHY Mapok:
- CY15 0,83 x 10°
— CY20,C425,C430 0,98 x 10°
— MYYKiB i facm napanesibH1X OpoTiB 1,96 x 10°
— KaHaTiB cTaneBux:
— cnipanbHUX i 3aKPUTUX HECYHYNX 1,67 x 10°
— NoABINHOIoO 3BMBaHHA 1,47 x 10°
— NOABINHOIO 3BMBAHHS 3 HEMETarneBMM cepaeyHMKoM 1,27 x 10°
MoZaynb 3cyBYy NpoKaTHOI cTani i ctaneBux BianueBok G, H/mm? 0,79 x 10°
KoediuieHT nonepeyHoi aedopmalii (MyaccoHa) v 0,3

Mpumitka. 3Ha4eHHa MoAyNnsA NPYKHOCTI HaBedeHi ANS KaHaTiB, NonepeaHb0 BUTATHYTUX 3YCUIAM He
MeHLe HixX 60% po3pMBHOro 3ycunns ans kaHaTa B Ljinomy.

Tabnuua B.2 — ®i3nyHi xapakTepuCcTMKn NPOBOAIB i APOTY

Mapka i Mogaynb Ko.ec.*?'meHT
HanmeHyBaHHS maTepiany HOMiHaNbHWI npy>xHocTi E, TIHIMHOTO
i ? 2 PO3LLMPEHHS
nepepis, Mm H/mm . °C-1
AntomiHieBi ApoTK A, AHIT; 16-800 0,630 x 10° 0,23 x 10*
MigHi opoTun M; 4-800 1,300 x 10° 0,17 x 10*
CraneantominieBi opoTu npu BigHoweHHi nnow, | AC, ACK; ACKIT,
anoMiHilo 4o cTani, Wo AOPIBHIOE: ACKC
6 —-6,25 10 i Ginblue 0,825 x 10° 0,192 x 104
0,65 95 1,460 x 10° 0,139 x 10
4,29 — 4,39 120 i 6inbLue 0,890 x 10° 0,183 x 10
7,71 — 8,04 150 i 6inbLue 0,770 x 10° 0,198 x 10
1,46 185 i 6inbLue 1,140 x 10° 0,155 x 104
12,22 330 0,665 x 10° 0,212 x 10
18,2 -18,5 400 500 0,665 x 10° 0,212 x 10
bicTanesui cTanemigHun gpiT giaMeTpom, MM: BCM |
16-4 2,0-125 1,870 x 10° 0,127 x 10
6 28,2 1,900 x 10° 0,124 x 10

MpumiTka. 3Ha4YeHHA Macu ApOoTy NPUNMAETBLCA 3MAHO 3 YMHHUMUN HOPMaTUBHUMU LOKYMEHTaMU.
(MocunaHHa npumimku mabnuui b.2 3miHeHo, 3miHa Ne 1)
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OOOATOK B
(oboB’sA3k0BUIA)

BMMOI'M 0O CTANEWN ONA CTANEBUX KOHCTPYKLIW
Ta6bnuua B.1 — XapakTepuCTUYHI MNOKa3HWKM YAApHOI B’A3KOCTI MpokaTy 3a po3paxyHKOBOI

Temnepartypu
HopmaTuBHI NokasHWKM yaapHoi B’A3KocTiY
i, H/Mm?
Fpyna KOHCTPYKLLA ANS NpoKaTy 3 XapakTepUCTUYHUM Onopom cTani, H/mm —
Ryn = 235 245 < Ryn< 2902 290 < Ryn <390 33‘0

1 - KCA + KCV KCv-20 KCV-40
2 - Te came Te came Te came
3 - » » »
4 - » - —

1) 3a BUHATKOM KOHCTpyKLin 3 Tpyb 3a [JCTY 8943; TOCT 10706 ta JCTY 8938, ana skux y Ttabnuui .1
HaBeeHi MOXNMBI 4O 3aCTOCYBaHHSA CTani Ta ix kaTeropii 3a yaapHo B’A3KICTHO;
2) Honyckaetbca anga ctanen 3rigHo 3 OCTY 4484/TOCT 535 T1a [JCTY 8803 3a HOpMaTMBHI MOKa3HWKMK
yaapHoi B’askocTi npuimaTtn KCA ta KCU.
Mpumitka 1. iHgekc t (KCVY) — pernameHToBaHa TemnepaTtypa BMNpobyBaHb Ha yOapHWI 3MWH, BiACYTHICTb
iHOeKcy O3Havae
Temnepatypy BunpobyeBaHb +20°C; HanpsiMOK BUpi3aHHA 3pa3kiB BCTAHOBMIOETLCHA Y BiANOBIAHOCTI 3
HOPMAaTUBHUM JOKYMEHTOM Ha BUrOTOBIIEHHS NpoKaTy;
KCA — ynapHa B'askicTb 3a Temnepatypu + 20°C npu BunpobyBaHHi 3paskiB 3 U- nogibHum Hagpisom nicns
inecopmauinHoro (MexaHiyHoro) ctapiHHa 3rigHo 3 CTY EN 10045-1, wo Bupi3aloTbCs ynonepek npokary;
KCU — ypapHa B'A3kicTb Ha 3pa3kax 3 U- nogibHum Hagpizom 3rigHo 3 [CTY EN 10045-1;
KCV — ynapHa B'a3kicTb Ha 3pa3kax 3 V- nogibHum Hagpizom 3rigHo 3 [CTY EN 10045-1.
Mpumitka 2. Po3spaxyHkoBa TemnepaTypa BU3Ha4yaeTbCs BignosigHo 4o 5.3.1.
Mpumitka 3. Hopmu yaapHoT B'A3KOCTi:
a) KCA = 29 xx/cm?;
6) ans cranen 3 Ryn< 290 H/mm? — KCV = 34 [x/cm? Ha no3doBXHiX 3paskax i 25 [k/cM? Ha nonepeyHmx|
3paskax;
B) Anst cTanen 3 290 < Ry, < 390 H/MM2 — KCV20 = 34 [Ix/cM? Ha no3noBxHix 3paskax i 25 [x/cm? Ha
nornepeYvHux 3paskax;
r) ans ctaneu 3 Ryn> 390 H/mm? - KCV-40 = 25 [x/cm?.

(MocunaHHs mabnuyi B.1 3miHeHo, 3miHa Ne 1)
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Ta6bnuusa B.2 — Bumorn go BmicTy Byrneuto, docdopy i cipkn B cTansax ans oyaisenbHux
KOHCTPYKLi T2 pekoMeHOOoBaHi 3Ha4YeHHs BYrneueBoro eksisaneHTy C,

PekomeHaoBaHi
3HaYeHHs
XapaktepucTudHuii onip npokaty | MacoBa YacTka enemenTiBY, %, He Ginblue BYIT1ELIEBOrO
cTani Ryn, H/Mm? ekBiBaneHty Ce, He
GinbLwe
Byrneub? doccop cipka
235 <Ryn< 275 0,22 0,040 0,050 0,38
275<Ryn< 345 0,15 0,035 0,025 0,40
345<Ryn<390 0,15 0,035 0,025 0,44
390 <Ryn<440 0,15 0,020 0,020 0,45
440<Ryn< 460 0,15 0,020 0,020 0,47
460<Ryn< 590 0,15 0,015 0,012 0,50
Ryn>590 0,22 0,015 0,010 0,53

D [paHW4Hi BigXmnneHHs 3a XiMiYHMM CKNagoM y roTOBOMY MpoKaTi ctani npuiMaTti 3rigHo ctTaHaapTiB
Ta HOPMaTMBHUX JOKYMEHTIB HaBegeHux y Tabnudi IM.5.
» TlokasHuWkn mMacoBoi YacTku Byrneuto ana 235 <Ryn< 590 HaBepeHi ona cranen 3rigHo 3 ACTY)
8539, a ang Ryn> 590 3rigHo 3 ACTY EN 10025-6
Mpumitka 1. 3HauyeHHs ByrneuesBoro eksiBaneHTa (Ce , %) obuucnoetbca 3a  hopmynoro
c. :C+m+Cr+Mo+V + Ni+Cu’

6 5 15
ne C, Mn, Cr, V, Ni, Cu, Mo,- macoBi 4acTku ByrneLo, MapraHuto, Xpomy, BaHagito, Hikeno, migi i
Moni6aeHy BianoBigHo, %.
Mpumitka 2. Y npokati, BArOTOBIIEHOMY 3a TEXHOJSIONE TepMOMEXaHIvYHOI npokaTkm 3rigHo 3 [ICTY)
EN 10025-4, ponyckaeTbcst BMICT a30Ty MeHwwe Hix 0,015%.

(MocunanHst ma6nuuyi B.2 3miHeHo, 3miHa Ne 1)
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OOOATOK T
(oboB’aA3k0oBUIA)
BUBIP CTAJIEX ANA KOHCTPYKUIA BYAWHKIB, BYAIBENDb | CNOPYAQ
Ta6nuusa I'.1 — Knacu MiLHOCTI cTani ans craneBux KOHCTPYKLIA CMOPYA Ta Mapku cTanem
AN KOHCTPYKLUIiN i3 Tpy6

YMOBM 3aCTOCyBaHHs cTani gns rpyn

Cranb KOHCTPYKLN

1 2 3 4

Knacu miuHoCTi cTani Ana KOHCTPYKLUiM 3 gbaCoHHOro, CopToB
YHiBepcarnbHOro npokaTy i XOfI0AHOrHyTMX npodinis

Oro, NfIMCToBOro, LWMpOKOCMYroBoro

C235

+
2

C245 (guB. npumiTky 3)

+6)

C255

C275

+6)

C295

C325

C345

+| +| +

C345K

C355

C375

C390

C390K

C420

C440

C460

C500

C550

o S S S S ) S T

C590

C620

C690

ol I T o IS IS S N S S Ry S

IR I I R I R R R R I R R R R A s

KoHcTpykKLUii 3 TpyO (Npw TOBLUMHI CTiHKKA, MM)

BCT3kn (8o 5 BKMOYHO) OCTY 89432

+20)

+26)

+2£)

BCt3kn (Big 5 a0 8) JICTY 89439

+26)

+2£)

BC13nc (ao 5,5) [CTY 89438

+20)

+20)

+2£0)

BC13nc (Big 6 no 10) [CTY 89438

+6

+6

+6

OCTY 8943#)

BCt3nc (Big 5 go 15) FOCT 10706"

+4

+4

(
(
(
BCt13cn (Big 6 oo 10)
(
(

BCt3cn (Bia 5 go 15) FOCT 10706"

20 ACTY 89389

09rac OCTY 89389
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YMOBUM 3aCTOCYBaHHA cTani angd rpyn
Cranb KOHCTPYKLLi

1 2 3 4

3HaKM «+» i «—» 03HavalTb, WO AaHy cTalnb 3aCTOCOBYBaTW BiAMNOBIAHO Chig 4M He cnig.

Lincppa 3a 3HakoM «+» O3Ha4a€e KaTeropito ctani 3a yaapHo B’A3KICTHO.

a) oKkpiM HeonamntBaHKUX CNopya | KOHCTPYKLIN, L0 eKCnnyaTyloTbCA Ha BiAKPUTOMY MOBITPI, 8 TaKoX OKpiM onop
MOBITPAHUX MiHIN enekTponepefaBaHHs, BIAKPUTUX pPO3NOAIMbYNX MNPUCTPOIB Ta KOHTAKTHUX Mepex
TpaHCMopTy;

6 ons HeonanBaHUX CMOPYA i KOHCTPYKLIN, WO eKcrnnyaTyloTbCs Ha BiAKPUTOMY MOBITPI, CMif 3aCTOCOBYBaTU
npokaT 3aBToBLLKN A0 10 MM;

8) rpyna B, 3 BpaxyBaHHaAM Tabnuui 1 CTY 8943;

) rpyna B 3 gogatkoBuMu BUuMoramu 3rigHo 3 1.6 TOCT 10706;

A) okpim onop MJ1, BPM i KMT,;

€) GesloBHi rapsiyenedopMoBaHi TpyOM 3 3a3HaAYeHUX MapoK cTarei OoMycKaeTbCs 3acTOCOBYBATU Anis
ernemMeHTIB cneuianbHuX onop Benukux nepexogis MJ1 BucoTtoro noHaa 60 m (rpyna KOHCTpyKUin 1).

Mpumitka 1. 3a TOBWMHY (hbaCOHHOro NpokaTy cnig NpMuMaTy TOBLUUHY NOMuL,.

Mpumitka 2. Bumoruy uiei Tabnuui nowmnpooTbCst Ha NNCTOBUIA NPOKaT 3aBTOBLUKM NoHag 3 MM. pu TOBLUMHI
npokaTy MeHLWin 3a 3 MM HaBefeHi B Tabnuui ctani cnig 3actocoByBaT 6€3 BUMOr A0 yAapHOI B’A3KOCTI (6e3
3a3HayYeHHs kaTeropi).

Mpumitka 3. Mpokat npu TOBLWMHI A0 5 MM BKNIOYHO i3 cTani knacy C235 gonyckaeTbca 3acTocoByBaTh Ans
KOHCTPYKLUin ycix rpyn, okpim onop IMJ1, BPI i KMT. lNMpokaT npu TOBLUMHI 0O 8 MM BKIOYHO i3 cTani Knacy
C245 ponyckaeTbcs 3aCTOCOBYBaTU AN 1 FPyNy KOHCTPYKLLiNA.

MpumiTka 4. 3acTocyBaHHSA TEPMO3MILLHEHOTO 3 MPOKATHOro HarpiBy pacoHHoro npokaty 3i ctani knacy C345T
i C375T, sk noctavaeTbcsa sk cTanb knacy C345 i C375, He [oOnyckaeTbCsl B KOHCTPYKUISX, sKi npu
BMrOTOBNEHHI NignaraioTe MeTanisadii abo nnactuyHmMm gecbopmadiam npu temnepatypi noHag +700 °C.
Mpumitka 5. [lo copTtoBoro npokaty (Kpyr, cmyra, kBagpar) 3rigHo 3 [JCTY 4484/TOCT 535, [ICTY 8541 Ta
iHLUMMM HOPMAaTMBHMMM OOKYMEHTaMu i cTaHgapTamu BUCYBalOTbCHA Taki caMmi BMMOIM K A0 (PacOHHOro
NpoKaTy Takol CamMOi TOBLLMHWN.

Mpumitka 6. Mapku ctanewn srigHo 3 CTY, FOCT Ta HOpMaTUBHUMK JOKYMEHTamu, LLO BignoBigaoTb knacam
MiuHocTi npokaty C235-C690, HaBeaeHi B Tabnuui I.5.

(Tabnuuyto I'.1 3miHeHO, 3miHa Ne 1)

Tabnuusa IN.2
(Tabnuuyto I'.2 eunyyeHo, 3miHa Ne 1)

Taonuua .3

(Tabnuuyto I'.3 suny4yeHo, 3miHa Ne 1)

Tabnuusa M4 — Po3paxyHKoBi OMopu MpokaTy 3MWHaHHIO TOPLEBOI MOBEPXHi, MiCLEBOMY
3MUHaHHIO Y

UUIIHOPUYHMX LWapHipax, giaMeTpanbHOMY CTUCKaHHIO KOTKIB

Po3apaxyHkoBwuii onip, H/mMm?
Xapaktepu 3MUHaHHIO [iameTpanbHOMY CTUCKaHHIO
CTUYH-UK TOPLIEBOI NOBEPXHI MiCLLEBOMY B LMAIHOPUYHNX KOTKiB (Npw BiflbHOMY
onip, H/mm? (3a HasIBHOCTI wapHipax (Luandax) npu [OTUKaHHI B KOHCTPYKLISIX 3
NPUroHkn), Rp LWiNbHOMY AOTUKaHHI, Rip 0OMEXEHOI PYXOMICTHO), Red
360 327 164 8
370 336 168 8
380 346 173 9
390 355 178 9
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400 364 182 10
430 391 196 10
440 400 200 10
450 409 205 10
460 418 209 10
470 427 214 11
480 436 218 11
490 445 223 11
510 464 232 12
540 482 241 12
570 504 252 13
590 522 261 13

Mpumitka. Y Tabnuui HaBegeHO 3HAYeHHs PO3paxyHKOBUX OMOpIB, siki obuucneHi 3rigHo 3 hopmynamu
posginy 7 npu ym = 1,1.

Tabnuusa I'.5 — Mapku ctani, Lo BigNoBiaaTb kKnacaM MiLHOCTI npokaTy crani

Knac miyHocTi
npokary ctani

Knac abo mapka cTtani, TOBLLMHa NpoKaTy, MM

rOCT, ACTY, HopMaTUBHUI SOKYMEHT

C235 OCTY 8539
OCTY 2651/TOCT 380
C235 C13kn2 OCTY 4484/TOCT 535
OCTY 8803
S235JR, S235J0, S235J2 AOCTY EN 10025-2:2007
S235JRH OCTY EN 10219-1
C245 OCTY 8539
C245 OCTY 2651/FTOCT 380
C13nc5 (nuctosun - 0o 20, hacoHHun - o 40) OCTY 4484/TOCT 535
OCTY 8803
C255 OCTY 8539
o SS)BCHS (nmcToBu — noHag 4, pacoHHU — Ao [ICTY 2651/FOCT 380
5 OCTY 4484/TOCT 535
C13I'nchS (nucTtoBuii— noHag 4 ) NCTY 8803
Ct3lcn5 (nuctosuin—go 40)
S275JR, S275J0, S275J2 OCTY EN 10025-2
S275N, S275NL AOCTY EN 10025-3
C275 S275M, S275ML OCTY EN 10025-4
S275J0H, S275J2H, S275NH, S275NLH, OCTY EN 10219-1
S275MH, S275MLH
092 (nucToBwui Ta hacoHHUn — 0o 32)
295 09I2C ( nuctoBuin Ta hacoHHMI— o 32) ACTY 8541
09I2C ( nuctoBmn Ta pacoHHM — noHag 10 oo
20 BKITHOYHO)
C325 1412 (nuctoBuin Ta acoHHUNn — Ao 32 OCTY 8541

BKIMIOYHO)
15XCH[ ( dpaconHum - noHag 20 go 32)
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Knac miuHocTi . .
npokaty crai Knac abo mapka cTtani, TOBLLMHa NpokaTy, MM FOCT, OCTY, HOpMaTUBHUA AOKYMEHT
C345 C345 ACTY 8539
09I2C (nuctoBun Ta oacoHHMI - o 10
BKITHOYHO) OCTY 8541
15XCHL, (nuctoBmn — oo 32, dacoHHun - go 20
BKIOYHO)
C345K ACTY 8539
C345K 10XHOnN OCTY 8541
S355J2, S355K2 OCTY EN 10025-2
S355N, S355NL OCTY EN 10025-3
C355 S355M, S355ML OCTY EN 10025-4
S355J0H, S355J2H, S355K2H, S355NH, AOCTY EN 10219-1
S355NLH, S355MH, S355MLH
C375 C375 OCTY 8539
C390, C390-1 OCTY 8539
14 2A0
C390 15M2Co
10XCHA (nuctosui - o 40, pacoHHun - 6e3 ACTY 8541
oBMexeHb)
C390K 15M2AdOnc (C390K) AOCTY 8541
S420N, S420NL OCTY EN 10025-3
C420 S420M, S420ML OCTY EN 10025-4
S420MH, S420MLH AOCTY EN 10219-1
C440 C440 OCTY 8539
S460N, S460NL OCTY EN 10025-3
C460 S460M, S460ML AOCTY EN 10025-4
S460NH, S460NLH, S460MH, S460MLH AOCTY EN 10219-1
C500 S500Q, S500QL OCTY EN 10225-6
C550 C550 OCTY 8539
S550Q, S5500L, S550QL1 OCTY EN 10025-6
C590 C590 OCTY 8539
C620 S620Q, S620QL OCTY EN 10025-6
C690 S690Q, S690QL, S690QL1 OCTY EN 10025-6

Mpumitka 1.Byrneuesi Ta HM3bkoneroBaHi cTani AN 3BapHUX KOHCTPYKUiIA MNOBWHHI MOCTayaTUCb 3 rapaHTiewo
3BapIOBaAHOCTI «CB».

Mpumitka 2. [lpu BNBOPI Mapku cTani BenuYMHa ygapHOi B'A3KOCTI MpuiMaeTbes BignosigHo Ao Tabnuui B.1 Ta
BiANOBIOHUX CTaHOApPTIB.

Mpumitka 3. BwmicT cipku Ta doccopy B HaBegeHUX Mapkax cTani NoBUHEH Bianosigatv Bumoram Tabnuui B.2 Ta
BiAMNOBIOHUX CTaHOAPTIB.

Mpuwmitka 4. Onsa cranen 3rigHo 3 OCTY EN 10025-2, OCTY EN 10025-3, OCTY EN 10025-4, ACTY EN 10025-5,
[ACTY EN 10025-6 3aranbHi TEXHIYHI yMOBM nocTadaHHsa npuimaty 3rigHo 3 CTY EN 10025-1.

Mpumitka 5. 3acTtocyBaHHs MpokaTy, BUrOTOBIIEHOTO 3a TEXHOMOrel TepMOMexaHiYHOI MpokKaTkM 3rigHo 3
OCTY EN 10025-4, He JonyCKaeTbCA B KOHCTPYKLISAX, siKi MPU BUFOTOBMEHHI NiANSAratoTb rapayoMy oopMyBaHHIO npu
Temnepartypax, Buwmx 3a 580 °C.

MpumiTtka 6. MNpun Bnbopi mapku ctani 3a ACTY EN 10219-1 cnig nepesipaTk BignoBigHicTe BuMoram Tabnuui B.2 Ta
BKa3yBaTW MakCMMarbHi 4ONYCTUMI 3HAYEHHS BYrNeLeBoro ekBiBaneHTa y NpoeKkTHIN AOKyMeHTaLil.

(Tabnuuyto I'.5 3miHeHo, 3miHa Ne 1)
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Tabnuua .6 — Po3paxyHKOBiI onopu BianvMBoK 3 BYrneLeBoi cTani

VMOBHE Po3apaxyHkoBi ono?m, H/MMZ BiONMBOK 3
HanpyxeHuin ctaH Ho3HaKa BYrrneueBol cTasi MapokK
15N 2501 3501 450

PoaTar, ctuck, 3rvH Ru 150 180 210 250
3cyB Rs 90 110 130 150
3MUHaHHA  TOpLUeBOi noBepxHi (3a R, 230 270 320 370
HassBHOCTi NMPUIrOHKM)
3MMHaHHA MicueBe B UUAIHOAPUYHMX Rip 110 130 160 180
WwapHipax (4andgax) npu LWinbHOMY
JOTUKaHHI
HiameTpanbHe CTUCKaHHIO KOTKIB Mpu Red 6 7 8 10
BilTbHOMY OOTUKaHHI (B KOHCTPYKLISX 3
0BMEXEHO PYXIIUBICTIO)

Tabnuus .7 — Po3paxyHKOBi Onopu BiANMBOK 3 CipOro YaByHy

PospaxyHkoBi onopu, H/MM?, BionvBok 3 ciporo
5 YMoOBHa
HanpyxeHuit cTaH YaByHY MapoK
no3Haka
C4y 15 C4y 20 C425 C4Y 30
PosTar ueHTpanbHUM Npu 3ruHi Ry 55 65 85 100
CTucK ueHTpanbHWA NPW 3rnHi Rc¢ 160 200 230 250
3MUHaHHA  TOpLEBOi  NOBEPXHi Rp 240 300 340 370
(3a HasiBHOCTI MPUIrOHKN)
3cyB Rs 40 50 65 75
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OOOATOK [
(oboB’a3koBUIA)
MATEPIANU ANA 3’€AHAHHA CTANEBUX KOHCTPYKLUIN

Ta6nuusa O.1 — MaTepianu anga 3BapHuX 3'eAHaHb

Mapku MaTepialliB 1J1s 3BapIOBaHHS

Y Byriekuciomy rasi abo

iz Gpaocom CyMili Oro 3 aproHOM 3T'1THO 3 I
. . JICTY EN IS0 14175 OKPHTHMH
Kiac minHocTi i CaMo3axucHuUM EJIEKTPOJAMH
TIIpoKaTy Hep){(aBHI/Iﬁ CTaHaapT, c E)J?I)TI—OI(I;/II‘O TIOPOIIKOBUM THUITY 3I‘iﬂHO 3
(naiiMmeHyBaHHS, | HOPMATHBHHI JOKYMEHT | DJiroc 3riHO 3 T — T YHI AriaHo IMopomxkoBum |apotom srigno 3| JICTY EN ISO
MapKa crai) JCTY EN1SO | ! “E?I_‘? o :pﬁlp(fIYy E'I{l apotom ariano | ICTY EN ISO| 544, JICTY EN
14171, ACTY jg’wiéé 2aa| 150 14341 | 3ACTY EN 17632 ISO 3580, ICTY
EN ISO 14174 JCTY EN 150 | 150 17632 EN ISO 18275
14343
JICTY 8539 AH-348A D42A
. JICTY 8803 AH-348A]1 ) YOHHU 13/45
B(‘:"Z%zi i H”O JICTY 4484/TOCT 535 AH-60 ci?ogg:s) CB-08I2C [I-AHI | YOHU 13/45CM
: JICTY 8817 AH-3481TM* YOHH 13/45A
JICTY EN 10025-2 | AH-348AMY CM11
:HHZ;; TIIT-AH29 950A
- - 3) _
. JICTY 8539 AH-348A Cr-08A II-AHS9 TIIT-AHI9 YOHH 13/55
Bix C295 1o TCTY 8541 AH.348ATD CB-08TA CB0812C NI-AH61 | oo | YOHH 13/55CM
C355 B ' B CB-10TA ITI1-AH69 YOHH 13/55®K
[1,2,3] AH-60 : TI1-AH45
: " Ca-10I2 Megafil-710M UTC-4C
AH-348TIM Megafil-713R AHO-27
AH-348AM? 9
CB-08TAD
T . _ 1) _ -
C345K JICTY 8539 AH-348A Cs IorAl) MI-AHSO T oo 350A
(LOXHLAI) JICTY 8541 AH.348ATD Ca-10I2 CB-08I2C AH61 i 03C-18
[1 CB-08XM TIT-AH68M KJ-11
Cr-10HMA
AH-47 TI1-AH29
JICTY 8541 AH-47]1 CB-08T'AY I-AH59
JICTY 8817 AH-348A C-10TAY I-AH61 TITT-AHI9
Bix C390 1o ‘ ) AH-348A]1Y D CB-08T"2C TI1-AH63
JICTY EN 10025-3 CB-10I2 IIT-AHI9H
C440 B, AH-43 CB-08TCMT | TIIT-AH69
JICTY EN 10025-4 9 CB-08XM
[L.2,3] AH-60 ColOHMA II1c TMB-4 950A
e AH-3481TM* Megafil-710M AHO-11
AH-348AM? Megafil-713R AHO-12
AH-47 AHO-12C
AH-47] CB-08TAY TI1-AH29 AHO-9
JICTY 8539 AH-17M C-IOr'AY Cp-0srac | HH-AHS9 AHO-TM/CX
Bix C460 10 JICTY 8541 AH-348A Ca-10I29 CoosremT | TTI-AH6! TIT-AHI9
cléoo o Hﬂ [OCT 5521 AH-348AIY | Ce-08XM | > 0| TII-AH69 | TINI-AHIOH
: JICTY EN 10025-4 AH-43 Ce-10HMA | 7 o ch | Megafil-710M | TITT-AH45
[1,2,3] AH-60? CB-08XT'CMA Megafil-713R
AH-348IIM* | CB-10XI'2CMA Megafil-821R?
AH-348AM?
D60A
YOHHU 13/65
€590 CB-08XI'CMA AHO-33
> JICTY 8539 AH43  |ce-0sxH2rMio| SPOSXICMA | 1y s 67 AHO-TM60
390K [1,4,5] AH-17M | Co-10HMA | P OXTIOMAl e atil gooRz|  TITT-AHSO
€620 " Cp-10rcMT | V'¢9 970
AHII-2
AHII-11
AHO-TM70
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Mapku MaTepianiB ISt 3BapIOBaHHS
= y BYTJICKHCIIOMY Ta3i abo cyMili
E iz darocom itoro 3 apronom 3rizguo 3 JICTY N
2 | Kmac mingocri EN 1SO 14175 CaM03aX1CHUM OKPHTHMH
< B o CIIEKTPOaMH THITY
S HPOKATy JlepxaBHuii cTaHapT, IpOTOM TIOPOMIKOBHM | 0 ' TICTY EN
. . . . . Ji(®
&g (Hal/IMeHyBaH.Hﬂ, HOPMaTHBHUMH JJOKYMEHT (bn}m 3riIHO 3 ——— CyL!,Ulva(‘)FO ' TIOPOLIKOBHM IPOTOM STMHO 3,0 y's 4“1y EN
Mapka cTaii) JCTY EN ISO L " |mepepizy 3rinHo 3|mporom 3rigso | ICTY EN ISO .
. JIpiT 3TiAHO 3 o ) 1SO 3580, ICTY
14171, ACTY ICTY 1SO 544 JICTY ENISO | 3 ICTY EN 17632 EN 1SO 18275
EN ISO 14174 [ 14341; ICTY | 1SO 17632
EN 1SO 14343
D-46
AHO-4
AHO-44
AHO-13
JICTY 8539 A?gigi?[ﬂ 08 AHO-36
Big C235 no JCTY 8803 AH-60 CB-03A CB-08T2C II1-AH1 AHO-37
C275 Bk JICTV 4484/TOCT 535 AH-348TIM? CB-08T°A% AHO-29M
JACTY EN 10025-2 AH-348AM? " AHO-24
AHO-6Y
03C-12
03C-4A
MP-3
ot
JICTY 8539 AH-348A CB-08AY II1-AH3 YOHU 13/55
Big C295 no TCTY 8%41 AH-348A]T CB-08T'A CB-08T°2C T1I1-AHS III-AH19 YOHH 13/55CM
C3558Kk1 ['1 2 3] AH-60 Ce-10TAY II1-AHS9 II1-AHI19H | YOHMU 13/550K
e " Cg-1029 JICK-55®K
AH-348TIM? UTC-A4C
AH-348AM?
C345K, JCTY 8539 AH-348A CB-08X 11110 CB-08T2C II1-AH59 II1-AH19 O:—Z)%SCO-?B
(10XH/IT) JCTY 8541 AH-348A]1 II1-AH61 MI1-AH19H KJI-TT
AH-47
JCTV 8541 AH-4711 :
Bix C390 10 JACTY 8817 AH-348A CB-08T'A I'IFI'IF-:HHIS'Q
ci 20 5 nﬂ JICTY EN 10025-3 AH-348A]1 Ce-10TA CB-08I2C MI-AHS | o ion
’ JCTY EN 10025-4 AH-60 Cs-10I"2 350A
[1,2,3] AH-3481IM*
AH-348AM? AHO-11
AHO-12
If‘lf_:;; AHO-12C
JCTY 8539 AH-17M I-AH3 AHO-9
. JICTV 8541 CB-08T'A AHO-TM/CX
Bix C460 o AH-348A II1-AH19
C500 BKc I'OCT 5521 AH-343AJ1 CB-10r'A CB-08T2C? II1-AHS8 T-AH19H
’ JCTVY EN 10025-4 AH-60 Cs-10I2
[1.2.3] AH-348TTM*Y
AH-348AM?

1 BactocyBaHHst dontocy AH-348A (AH-348-All) BMMarae NnpoBeAeHHs] 4OAATKOBOrO KOHTPOMO MEXaHIYHMX
BNacTUBOCTEN MeTany LWBa Npy 3BaptoBaHHi 3'€4HaHb eneMeHTiB 3aBTOBLLKW NoHaa 32 MM.
2lNpw 3BaptoBaHHi y CymilLi rasie i3 BMiCTOM aproHy He meHLe 75%.
8 Ins KyTOBMX LUBIB.
40ns KyTOBKX LUBIB 3 KATETOM [0 8 MM.
5 Tinbku AN CTUKOBUX 3'€AHaHb.
MpumiTtka. MNpwu BignoBigHOMY OOI'PYHTYBaHHI ANsi 3BapOBaHHSI KOHCTPYKLN AOMYCKAETLCSA BUKOPUCTOBYBATU
3BaptoBarnbHi MaTepianu (poTu, orocK, 3aXncHi ra3un, enekTpoam), He 3asHaveHi B Ui Tabnudi. Mpu Lubomy

BMaCTMBOCTI MeTany LUBa, O BUKOHYETBCS 3 iX 3aCTOCYBaHHAM, MOBVHHI OyTuW He ripLwi Big BMacTMBOCTEN, SKi
3a6e3neYyloTbCsl 3aCTOCYBaHHSAM Marepianis 3rigHo 3 Uieto Tabnuueto.

(Tabnuuyro 4.1 3miHeHo, 3miHa Ne 1)
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Tabnuusa [0.2 — XapakTepucTU4Hi Ta po3paxyHKOBi Onopu MeTarny KyTOBMX LUBIB

PekomeHgoBaHum knac MeTan KyToBOro LBa
MILHOCTI OCHOBHOTO XapaktepucTuiHuii onip Rwun, H/MM?2 | Po3paxyHkoBuid onip Ry, H/MM2
meTany
C315 i HUxue 410 180
Buie C315 go C355 450 200
BKMOYHO
Buiue C355 go C390 490 215
BKMIOYHO
Buwe C390 go C440 590 240
BKMIOYHO
"BI/ILLI,e C440 685 280

Ta6bnuua [.3 — Bumorn go 6onTiB Npum pisHUX YMOBaX iX 3aCTOCYBaHHSA

Knac miuHocTi 60nTiB i BUMOrn o Hux 3rigHo 3 [JCTY ISO 898-1 y KOHCTPYKUISAX, SKi

He pO3paxoBYHOTbCS Ha BUTPUBANICTb | pO3paxoByHOTbCSA HA BUTPMBAniCTb
npu poboTi 6onTiB Ha
po3Tar abo 3pi3 3pi3 po3Tar abo 3pi3 3pi3
5.6 5.6 5.6 5.6
- 5.8 - -
8.8 8.8 8.8 8.8
10.9 10.9 10.9 10.9
- 12.9 — 12.9

Mpumitka 1. BucokomiuHi 6ontu 3rigHo 3 TOCT 22356 i3 ctani mapku 40X "cenekt" 3acTOCOBYOTbLCS Y
TUX CaMUX KOHCTPYKUiSAX, Wwo n 6onTtun knacis MiuHocTi 10.9.

Mpumitka 2.Y 3'egHaHHAX, AKi HE PO3pPaxOBYOTbCA Ha BUTPMBANICTb, OOMYCKAETLCA 3aCTOCOBYBaTU
6onTn 3 NigronoBKoMm kracy ToyHocTi B i C 3rigHO 3 YMHHMMN HOPMaTUBHUMU JOKYMEHTAMM.

(MocunaHHs ma6nuui 4.3 3miHeHo, 3miHa Ne 1)

Tabnuua 0.4 — XapakTepucTU4Hi onopu cTtani 0onTiB i po3paxyHKoBi Onopu 0AHOOONTOBUX

3’egHaHb

3pisy i postary, H/mwm?
Knac miyHocTi bonTiB Rbun Rbyn Rups Rt
5.6 500 300 210 225
5.8 500 400 210 -
8.8 800 640 320 435
10.9 1000 900 400 540
12.9 1200 1080 420 -
40X “cenekt” 1100 990 405 550
Mpumitka. B Tabnuui BkasaHi 3Ha4YeHHsi po3paxyHKOBUX OMOPiB, 00YUCNEHI i3 OkpyrneHHsAM o 5 H/mm?2,
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3’egHytoTbCs BonTamu

JBH B.2.6-198:2014

XapakTepucTuyHUin onip NpokaTy ctani 3'egHyBaHuX

PospaxyHkoBuit onip Ryp, H/MM?, npu 6ontax

KnaciB TOYHOCTI

ernemMeHTiB Run, H/MMm? Knacy TOYHocTi A BiC,
BUCOKOMIiLIHUX
360 560 475
370 580 485
380 590 500
390 610 515
430 670 565
440 685 580
450 700 595
460 720 605
470 735 620
480 750 630
490 765 645
510 795 670
540 845 710
570 890 750
590 920 775

MpumMiTka. Y Tabnuui HaBeaeHi 3Ha4YeHHs po3paxyHKOBMX ONopiB, ob4McneHi 3rigHo 3 hopmynamm po3aginy 7 i3

OKpyrneHHsm go 5 H/mm2.,

Tabnuusa [1.6 — Po3paxyHKOBi onopu po3Tary pyHAaMEHTHUX 60nTiB Rpa

Po3spaxyHkoBuit onip Rpa , H/MM?2 ana 6onTis i3 cTani mapok

arigHo 3 ICTY 4484/TOCT 535" 3rigHo 3 ICTY 8541%
HomiHanbHun giameTtp CT3nca-M,
GonTis, MM Ct3nc2-, 09r2C-6, 10r2c1-6,
Ct3kn2-A
C13cn4-I1, 09rac-s 10r2C1-8
Ct3cn2-MN
12,16, 20 190 200 265 270
24, 30 180 190 245 265
36 180 190 230 265
42,48, 56 175 180 230 265
64,72, 80 175 180 220 235
90, 100 175 180 210 235
110, 125, 140 150 165 210 —

OKpYrneHHsM go 5 H/mm?.,

*) Po3paxyHKoBi ornopu Anst 6onTie i3 iHWKWX cTanei obuncnionTees 3a opmynoto (7.1).
Mpumitka 1. Ctanb 3rigHo 3 ACTY 4484/FOCT 535 noBrnHHa noctadaTtucs 3a 1 rpynoro 3a NpUsHayYeHHsIM.
Mpumitka 2.Y T1abnuui HaBegeHi 3HA4YeHHS PO3paxyHKOBMX omnopiB, obuucneHi 3a dopmynoo (7.1) 3

(MocunavHst ma6nuui .6 3miHeHo, 3miHa Ne 1)
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Ta6nuua [.7 — XapakTepncTnyHi onopu i pospaxyHKoBi Oropu Ha po3Tdar crani BUCOKOMILHMX
6onTiB, SAKi NpaLoThb 3 NonepeaHiM HaTAroM y opUKLINHUX Ta donaHueBux 3'egHaHHAX, H/Mm?

BonTu knacy miyHocTi

HoMiHanbHWiA AiaMeTp pisb6i, MM Cranb 40X "cenekt" 10.9 3rigHo 3
OCTY I1SO 898-1
Rbun Ron Rbun Ron
16, 20, 22, 24, 27 1100 770 1000 700
30 950 665 860 680
36 750 525 680 480
42 650 455 - -
48 600 420 - -

(Tabnuuyro 4.7 3miHeHo, 3miHa Ne 1)

Tabnuusa 0.8
(Tabnuuyro 4.8 eunyqeHo, 3miHa Ne 1)
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OOOATOKE
(oboB’a3koBMIA)
KOE®ILIEHTU YMOB POEOTU ANA PO3TAMHYTOIO OAMHOYHOI O KYTUKA, AKUN
NPUKPINNKOETLCA OOQHIEIO NONMULIEIO BONTAMU
KoedpiuieHT ymoB poboTu 71 Npu po3paxyHKy 3a dopmyriow (8.2) nepepisy po3TArHyTOro
OOMHOYHOrO KyTWKa 3i cTani 3 rpaHuueto TekydocTi Ao 380 H/MM?, KM MPUKPINmOETLCA OAHIE
nonuvueto 6ontamy, BCTAHOBMEHNMU B OAVH psif, B3OOBX OCi, PO3TALLOBAHIl Ha BiACTaHi He MeHLUe 3a

0,5 b Big obyLuka kyTuKa i He MeHLwe 3a 1,2d Big nepa KyTuka, crnig BU3Ha4MTK 32 OPMYIIoH0:

Anl
17| %A ) %2 %3
n

ae ox1, e, ks — KOeillieHTH, Lo BM3HavaTbes 3a Tabnuueto E.1;

Ani — nNNoLla 4YacTMHM MOMEepeyvHoro nepepidy MPUKPINBaHOI NONULI KYTUKa MK Kpaem
OTBOpY i nepom;

Ank — Nriowa nonepeyHoro nepepisy Kytnka HeTTo.

Tabnuusa E.1 — KoedilieHTn ax1, aiz | axs

3Ha4YeHHs KOeILIEHTIB a1, k2, k3
KoedbiLlieHTi npwv ogHOMYy 60nT_i Ta BigcTaHi ey, Wo npu e; > 1,5d Ta p1 > 2d npw KinbKkocTi
OOpIBHIOE 6onTiB y paay
1,35d 1,5d 2,0d 2 3 4
a1 1,70 1,70 1,70 1,77 1,45 1,17
o 0,05 0,05 0,05 0,19 0,36 0,47
aa 0,65 0,85 1,0 1,0 1,0 1,0

D — Tinbkv ONs eneMeHTIB peLuiToK (PO3KOCiB i PO3Mipok), OKPIM TMX, LLO MOCTINHO MPaLOOTL Ha PO3TAr Mpu
TOBLLWHI nonuui Ao 6 mm.

Mpumitka.

e1 — BijCTaHb B3[4OBX MiHii il 3ycunns Big Kpa enemeHTa o LeHTpa Hanbnmx4yoro oTeopy;

b — wrpuHa nonuui KyTUKa;

p1 — BiACTaHb B3Q0BX MiHil Ail 3ycnnns Mk LeHTpamu OTBOPIB;

d — giameTp oTBOPY Ans 6GonTa 3 ypaxyBaHHAM JOOATHOIO AOMYCKY.

Mpn pospaxyHKy TAr i NOACIB  TpaBepC, E€fieMEHTIB  OMOp  MOBITPSHUX  JiHIR

enekTponepeaaBaHHs, BiAKPUTUX PO3MOAINbYMX MPUCTPOIB Ta KOHTAKTHUX MEPEX TPaHCNOPTY TaKmx
Lo, 6e3nocepeaHbo NpUNAraTb A0 BY3IiB KPiNfeHHs OPOTiB, a TaKOX eNeMEHTIB, WO 3 €AHYI0Th Y
CTOsIKaxX BY3MNW KPINSIEHHA TAr i pO3TArHYTUX MOSCIB TpaBepc, KoemilieHTN 1 Cnig 3MeHLyBaTu Ha
10 %.
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OOOATOK XK
(oboB’a3koBUIA)
KOE®ILIEHTW ANA PO3PAXYHKY HA CTIMKICTb LUEHTPANBHO | NO3ALEHTPOBO-
CTUCHYTUX ENEMEHTIB
Tabnuusa X.1 — KoeciuieHT CTIMKOCTI Npu LeHTpanbHOMY CTUCKY

YmMo KoeilieHTn ¢ Ansa TmniB KpMBUX YMoBHa KoedilieHTN ¢ Anga TMNIB KPUBUX CTINKOCTI
BHa CTINKOCTI FHYYKOCTI
rHyY a b c A a b c
KiCTb

A

0,4 999 998 992 5,4 261 261 255
0,6 994 986 950 5,6 242 242 240
0,8 981 967 929 5,8 226 226 226
1,0 968 948 901 6,0 211

1,2 954 927 878 6,2 198

1,4 938 905 842 6,4 186

1,6 920 881 811 6,6 174

1,8 900 855 778 6,8 164

2,0 877 826 744 7,0 155

2,2 851 794 709 7,2 147

2,4 820 760 672 7,4 139

2,6 785 722 635 7,6 132

2,8 747 683 598 7,8 125

3,0 704 643 562 8,0 119

3,2 660 602 526 8,5 105

3,4 615 562 492 9,0 094

3,6 572 524 460 9,5 084

3,8 530 487 430 10,0 076

4.0 475 453 401 10,5 069

4,2 431 421 375 11,0 063

4.4 393 392 351 11,5 057

4,6 359 359 328 12,0 053

4.8 330 330 308 12,5 049

5,0 304 304 289 13,0 045

5,2 281 281 271 14,0 039
Mpumitka. HaBegeHi y Tabnuui 3HavyeHHst KoedilieHTa ¢ 36inbweHi B 1000 pasis.
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Tabnuusa XK.2 — KoediuieHTn BnnmBy dhopmu nepepisy 7,
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Tun A _ 3HaueHHs 7) IpH _
nepe- Cxema nepepisy i eKCIEHTPUCUTET E 0<4,(4,)<5 A (4,)>5
p13y 0,1<mc(my)<5 5<mc(m)<20 | 01<my(m)<5 | 5<m(my)<20
— m\ tu;[ \/ cul
1-it \ @ - 1,0 1,0 1,0
| /\
W
2-it *\@“’f t/h=0,25 - 0,85 0,85 0,85
A
3-it é “’ - 0,75+0,02 4, 0,75+0,02 4, 0,85
:
W X —
4-it @ ﬁl Dj “’I t/h=0,25 ~ 1 (1,35-0,05m,) - 0,01(5 - my) 2 « 1,10 1,10
=X
-y ‘ -y ‘-y .y N
Af O,SAJ, A}, Af &
x - O,SAJ E),SAW E \\ ’_‘: 0,25 (1,45 — 0,05m\) — 0,01(5 — mx) ﬂx 1,20 1,20
5t | Ay 05,y Ay Ay s 05 | (1,75-0,1m)—0,02(5-my) 4, 125 1,25
ah<015| 210 | (190 _g1m)—0026-m) z, | +4 0024 1,30
oy s
Af'- G\’:
o I
Ay a/h<0,15 a,
6'171 775 (1_0,3(5_mx)ﬁj ]75 775
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MpogoexeHHs Tabnuuj XK.2

Ty A, _ 3Ha4yeHHs 77 IpU _
nepe- CxeMma mepepisy i eKCLEHTPUCHTET E 0<4,(4,)<5 A (A,)>5
pizy 0,1 <myx(my) <5 5<my(m)<20 | 0,1<m(m)<5 | 5<my(m)<20
-y ~ -y ~
Y e
7-" :qu d 3 Jjﬁ!w X — 775(1—0,8%) 775(1—0,8%] 7]5(1—0,8%)
.
el 7 a/h<0,15
Jie
4, 05 1,4 _ 1,4 1,4 1,4
8-t xI X 1,0 1,60 - 0,01(5 — mx) ﬂ’x 1,6 1,35 + 0,05mx 1,6
0503 2,0 1,8-0,02(56-m,) 4, 1,8 1,3 +0,1my 1,8
P fe— 025 | (0,75+0,05m,)+0,01(5—my) A, 1.0 10
9-it x A+ EEIE ﬁ“|= S 0,5 (0,5 +0,1m,) +0,02(5 - my) 1, 1,0 1,0
2 —
¥ y 210 | (0,25+0,15m,) +0,03(5-m,) 4, 1,0 1,0
Yoo 4 05 1,45 + 0,04m, 1,65 1,45 + 0,04m, 1,65
4, g ‘ & Af] & 1,0 18+0,12m, 2,4 1,8 + 0,12m 2,4
x e V X 15 2,0 +0,25m, + 0,17, . _ _
10 yAv oy DT 2,0 3,0+0,25m, + 0,17, - _ _
-
Yy y y B L0
4, & & 0540545 0,5 (1,25-0,05m,) — 0,01(5 — my) 7, : 1,0
A >1,0 (1,5-0,1m,) — 0,02(5 — my) 4, 1,0 1,0
vy v 4y
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Tun A 3HayeHHs 1 Npu
nepe- Cxema nepepiay i ekcueHTpucuTeT Ef 0< A, (/Ty) <5 A (4,)>5
d 0,1 <mx(my) <5 5<my(my) <2010, <my(my) <5 | 5<my(my) <20
\yAf _
T . <05 | (0,25+0,15m,)+0,03(5-m) 4, 1.0 1.0
11-n 1 1,0 (0,5 +0,1my) +0,02(5 - my) 7, 1,0 1,0
A, , € _
y 2,0 (0,75 + 0,05my) + 0,01(5 — my) 4, 1,0 1,0
r4, 0,25 3,0+0,25my + 0,14, - - -
* A‘”l: x 0,333 2,0 +0,25m, + 0,17, - _ _
J A= 05 1,8 +0,12m, 2,4 1,8 +0,12m, 2,4
" 1,0 1,45 + 0,04my 1,65 1,45 + 0,04my 1,65
12-it
yAf
’Lrlw 17 <05 | (15-0,1my)-0,02(5-my) Z, 1,0 - 1.0
z, 1,0 (1,25 -0,05m,) —0,01(5 - my) 2, 1,0 - 1,0
y
1 YA B
x A J():%SAW 0,25 1,8 -0,02(5 - my) /Iy 1,8 1,3+0,1my 1,8
134 Lpoasa, 05 16-001(5-m,) 7, 16 1,35 + 0,05m, 16
s -V}y r 110 114 1,4 1,4 114

MpumiTtka 1. [Ins Tvnis nepepisiB 5 — 7 npu po3paxyHKy 3HayeHb As/ Ay NMAOLLY BEPTMKANbHUX eNeMeHTIB NoNuUb He Crif BpaxoByBaTy.
MpumiTtka 2. [1na TMniB nepepisiB 6 — 7 3Ha4YEHHS 775 MPUIMAETBLCS TaKMM, LLO AOPIBHIOE 3HAYEHHIO 77 AN1A 5 TMNY NpY TUX CaMUX 3HAYEHHAX A/ Aw.
Mpumitka 3. [Ina Tuny nepepisy 8 3 NroLLeo MeHLL PO3BUHYTOro MosAcy B AianasoHi Big 0,5A;, A0 A; 3HA4YeHHs p CNif BU3Ha4aTty NiHIMHOK iHTeprnonsauieto

MK LMK 3Ha4YeHHAMK, obumncneHmmu ans 8-ro tuny (npu 0,5A; ) i 5-ro Tuny (npu A, ) BiANoBigHO

(Tabnuuyto XK.2 3miHeHo, 3miHa Ne 1)
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Tabnuus XK.3 — KoediuieHTn CTIMKOCTI @e MpX NO3aLeHTPOBOMY CTUCKY CYLINbHOCTIHYATUX CTPUXKHIB B
NMOLWWHI Aii MOMEHTY, WO cniBnagae 3 NNOLWNHOK CUMETPII

YMoBHa 3HaueHHS (@ IPY 3HAYCHHI MPUBEIEHOTO BiTHOCHOTO EKCIIEHTPUCHUTETY Met
THYYKICTh A 0,1 0,25 0,5 0,75 1,0 1,25 15 1,75 2,0
0,5 967 922 850 782 722 669 620 577 538
1,0 925 854 778 711 653 600 563 520 484
1,5 875 804 716 647 593 548 507 470 439
2,0 813 742 653 587 536 496 457 425 397
2,5 742 672 587 526 480 442 410 383 357
3,0 667 597 520 465 425 395 365 342 320
3,5 587 522 455 408 375 350 325 303 287
4,0 505 447 394 356 330 309 289 270 256
45 418 382 342 310 288 272 257 242 229
5,0 354 326 295 273 253 239 225 215 205
55 302 280 256 240 224 212 200 192 184
6,0 258 244 223 210 198 190 178 172 166
6,5 223 213 196 185 176 170 160 155 149
7,0 194 186 173 163 157 152 145 141 136
8,0 152 146 138 133 128 121 117 115 113
9,0 122 117 112 107 103 100 098 096 093
10,0 100 097 093 091 090 085 081 080 079
11,0 083 079 077 076 075 073 071 069 068
12,0 069 067 064 063 062 060 059 059 058
13,0 062 061 054 053 052 051 051 050 049
14,0 052 049 049 048 048 047 047 046 045
MpogosxeHHsa Tabnuui XK.3
YmMoBHa 3HaueHHS (. IPH 3HAYECHHI TPUBEJIEHOTO BiJITHOCHOTO EKCIICHTPUCHTETY Mef
THYUKicTh A 2,5 3,0 3,5 4,0 4,5 50 55 6,0 6,5
0,5 469 417 370 337 307 280 260 237 222
1,0 427 382 341 307 283 259 240 225 209
1,5 388 347 312 283 262 240 223 207 195
2,0 352 315 286 260 240 222 206 193 182
2,5 317 287 262 238 220 204 190 178 168
3,0 287 260 238 217 202 187 175 166 156
3,5 258 233 216 198 183 172 162 153 145
4,0 232 212 197 181 168 158 149 140 135
4,5 208 192 178 165 155 146 137 130 125
5,0 188 175 162 150 143 135 126 120 117
55 170 158 148 138 132 124 117 112 108
6,0 153 145 137 128 120 115 109 104 100
6,5 140 132 125 117 112 106 101 097 094
7,0 127 121 115 108 102 098 094 091 087
8,0 106 100 095 091 087 083 081 078 076
9,0 088 085 082 079 075 072 069 066 065
10,0 075 072 070 069 065 062 060 059 058
11,0 063 062 061 060 057 055 053 052 051
12,0 055 054 053 052 051 050 049 048 047
13,0 049 048 048 047 045 044 043 042 041
14,0 044 043 043 042 041 040 040 039 039
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YMOBHaA THYUKICTh A

3HaueHHS e TIPU 3HAYEHHI IIPUBCACHOI'O Bi):[HOCHOI‘O CKCIICHTPUCHUTETY Mes

7,0 8,0 9,0 10 12 14 17 20
0,5 210 183 164 150 125 106 090 077
1,0 196 175 157 142 121 103 086 074
15 182 163 148 134 114 099 082 070
2,0 170 153 138 125 107 094 079 067
2,5 158 144 130 118 101 090 076 065
3,0 147 135 123 112 097 086 073 063
3,5 137 125 115 106 092 082 069 060
4,0 127 118 108 098 088 078 066 057
4,5 118 110 101 093 083 075 064 055
5,0 111 103 095 088 079 072 062 053
5,5 104 095 089 084 075 069 060 051
6,0 096 089 084 079 072 066 057 049
6,5 089 083 080 074 068 062 054 047
7,0 083 078 074 070 064 059 052 045
8,0 074 068 065 062 057 053 047 041
9,0 064 061 058 055 051 048 043 038
10,0 057 055 052 049 046 043 039 035
11,0 050 048 046 044 040 038 035 032
12,0 046 044 042 040 037 035 032 029
13,0 041 039 038 037 035 033 030 027
14,0 038 037 036 036 034 032 029 026

Mpumitka 1. 3HadyeHHs koedilieHTiB @e B Tabnuui 36inbweHi B 1000 pasis.
Mpumitka 2. 3Ha4YeHHs koedilieHTa @. NPUAMAETLCS He BiNbLUMM 3a 3HAYEHHsT KoedilieHTa ¢.

Tabnuusa XK.4 — KoediuieHTn CTINKOCTi @e NPY NO3aLEHTPOBOMY CTUCKY HACKPi3HUX CTPWXKHIB B

NAOLWMUHI AiT MOMEHTY, Lo chiBnagae 3 NoLWmnHOK cumMeTpil

VYMmoBHa IIpUBCACHA

3Ha4YeHHS (@ IPU 3HAYCHH] BiJIHOCHOT'O EKCIIEHTPUCHUTETY M

THYUKICTD Ay 0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 908 800 666 571 500 444 400 364 333
1,0 872 762 640 553 483 431 387 351 328
1,5 830 727 600 517 454 407 367 336 311
2,0 774 673 556 479 423 381 346 318 298
2,5 708 608 507 439 391 354 322 297 274
3,0 637 545 455 399 356 324 296 275 255
3,5 562 480 402 355 320 294 270 251 235
4,0 484 422 357 317 288 264 246 228 215
4,5 415 365 315 281 258 237 223 207 196
50 350 315 277 250 230 212 201 186 178
55 300 273 245 223 203 192 182 172 163
6,0 255 237 216 198 183 174 165 156 149
6,5 221 208 190 178 165 157 149 142 137
7,0 192 184 168 160 150 141 135 130 125
8,0 148 142 136 130 123 118 113 108 105
9,0 117 114 110 107 102 098 094 090 087
10,0 097 094 091 090 087 084 080 076 073
11,0 082 078 077 076 073 071 068 066 064
12,0 068 066 064 063 061 060 058 057 056
13,0 060 059 054 053 052 051 050 049 049
14,0 050 049 048 047 046 046 045 044 043
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MpogosxeHHst Tabnumui XK.4

YMoBHa 3HauYCHHSI @ TIPY 3HAYCHHI BiTHOCHOTO €KCIIEHTPUCUTETY M
[pHBEICHA

rHyuKicTs 2 2,5 3,0 3,5 4,0 4,5 5,0 55 6,0 6,5

0,5 286 250 222 200 182 167 154 143 133

1,0 280 243 218 197 180 165 151 142 131

15 271 240 211 190 178 163 149 137 128

2,0 255 228 202 183 170 156 143 132 125

2,5 238 215 192 175 162 148 136 127 120

3,0 222 201 182 165 153 138 130 121 116

3,5 206 187 170 155 143 130 123 115 110

4,0 191 173 160 145 133 124 118 110 105

4,5 176 160 149 136 124 116 110 105 096

5,0 161 149 138 127 117 108 104 100 098

55 147 137 128 118 110 102 098 095 091

6,0 135 126 119 109 103 097 093 090 085

6,5 124 117 109 102 097 092 088 085 080

7,0 114 108 101 095 091 087 083 079 076

8,0 097 091 085 082 079 077 073 070 067

9,0 082 079 075 072 069 067 064 062 059

10,0 070 067 064 062 060 058 056 054 052

11,0 060 058 056 054 053 052 050 048 046

12,0 054 053 050 049 048 047 045 043 042

13,0 048 047 046 045 044 044 042 041 040

14,0 043 042 042 041 041 040 039 039 038

KiHeub Tadbnuui XK.4
YMOBHa IpUBEIcHA 3Ha4YeHHSI @ TIPY 3HAYCHHI BITHOCHOTO €KCIIEHTPUCUTETY M

PHYUKICTD 7.0 8,0 9,0 10 12 14 17 20
0,5 125 111 100 091 077 067 058 048
1,0 121 109 098 090 077 066 055 046
15 119 108 096 088 077 065 053 045
2,0 117 106 095 086 076 064 052 045
2,5 113 103 093 083 074 062 051 044
3,0 110 100 091 081 071 061 051 043
3,5 106 096 088 078 069 059 050 042
4,0 100 093 084 076 067 057 049 041
4,5 096 089 079 073 065 055 048 040
5,0 092 086 076 071 062 054 047 039
55 087 081 074 068 059 052 046 039
6,0 083 077 070 065 056 051 045 038
6,5 077 072 066 061 054 050 044 037
7,0 074 068 063 058 051 047 043 036
8,0 065 060 055 052 048 044 041 035
9,0 056 053 050 048 045 042 039 035
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10,0 050 047 045 043 041 038 036 033
11,0 044 043 042 041 038 035 032 030
12,0 040 039 038 037 034 032 030 028
13,0 038 037 036 035 032 030 028 026
14,0 037 036 035 034 031 029 027 025

Mpumitka 1. 3HaveHHS koedilieHTiB ge B Tabnuui 36inbLweHi B 1000 pasis.

MpumiTka 2. 3HavyeHHs koedilieHTa ge NPUAMAaETLCA He Dinblue 3a 3Ha4YeHHs kKoedilieHTa ¢ .
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Ta6nuusa X.5 — NpuBeneHi Bi

OHOCHi eKCLIEHTPUCUTETN Met A5 NO3ALEHTPOBO CTUCHYTUX CTPWXKHIB 3 LUAPHIPHO 00NepTUMM KiHLSMM

DopMa eITIOPH MOMCHTIB 7 3HaveHHS Mef IPU Met,1, SIKUI JOPiBHIOE
0,1 0,5 1,0 15 2,0 3,0 4,0 50 7,0 10,0 20,0
1 0,10 0,30 0,68 1,12 1,60 2,62 3,55 4,55 6,50 9,40 19,40
5 = -1,0 2 0,10 0,17 0,39 0,68 1,03 1,80 2,75 3,72 5,65 8,60 18,50
3 0,10 0,10 0,22 0,36 0,55 1,17 1,95 2,77 4,60 7,40 17,20
W \E 4 0,10 0,10 0,10 0,18 0,30 0,57 1,03 1,78 3,35 5,90 15,40
1 “:’3 5 0,10 0,10 0,10 0,10 0,15 0,23 0,48 0,95 2,18 4,40 13,40
v, 6 0,10 0,10 0,10 0,10 0,10 0,15 0,18 0,40 1,25 3,00 11,40
7 0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,50 1,70 9,50
1 0,10 0,31 0,68 1,12 1,60 2,62 3,55 4,55 6,50 9,40 19,40
5’ = ={,5 2 0,10 0,22 0,46 0,73 1,05 1,88 2,75 3,72 5,65 8,60 18,50
3 0,10 0,17 0,38 0,58 0,80 1,33 2,00 2,77 4,60 7,40 17,20
.h 4 0,10 0,14 0,32 0,49 0,66 1,05 1,52 2,22 3,50 5,90 15,40
My 5 0,10 0,10 0,26 0,41 0,57 0,95 1,38 1,80 2,95 4,70 13,40
M, 6 0,10 0,16 0,28 0,40 0,52 0,95 1,25 1,60 2,50 4,00 11,50
7 0,10 0,22 0,32 0,42 0,55 0,95 1,10 1,35 2,20 3,50 10,80
1 0,10 0,32 0,70 1,12 1,60 2,62 3,55 4,55 6,50 9,40 19,40
6: -0 2 0,10 0,28 0,60 0,90 1,28 1,96 2,75 3,72 5,65 8,40 18,50
- 3 0,10 0,27 0,55 0,84 1,15 1,75 2,43 3,17 4,80 7,40 17,20
4 0,10 0,26 0,52 0,78 1,10 1,60 2,20 2,83 4,00 6,30 15,40
My _ M, 5 0,10 0,25 0,52 0,78 1,10 1,55 2,10 2,78 3,85 5,90 14,50
6 0,10 0,28 0,52 0,78 1,10 1,55 2,00 2,70 3,80 5,60 13,80
7 0,10 0,32 0,52 0,78 1,10 1,55 1,90 2,60 3,75 5,50 13,00
1 0,10 0,40 0,80 1,23 1,68 2,62 3,55 4,55 6,50 9,10 19,40
2 0,10 0,40 0,78 1,26 1,60 2,30 3,15 4,10 5,85 8,60 18,50
(;'= 0,5 3 0,10 0,40 0,77 1,17 1,55 2,30 3,10 3,90 5,55 8,13 18,00
4 0,10 0,40 0,75 1,13 1,55 2,30 3,05 3,80 5,30 7,60 17,50
i/ Mz 5 0,10 0,40 0,75 1,10 1.55 2,30 3,00 3,80 5,30 7,60 17,00
6 0,10 0,40 0,75 1,10 1,50 2,30 3,00 3,80 5,30 7,60 16,50
7 0,10 0,40 0,75 1,10 1,40 2,30 3,00 3,80 5,30 7,60 16,00
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OJOOATOK K
(oboB’a3koBNIA)
KOE®IUIEHT cmax ANA PO3PAXYHKY HA CTIUKICTb CTUCHYTUX CTPUXHIB
TOHKOCTIHHOIO BIOKPUTOI'O MNMEPEPI3Y
K.1 KoediuieHT cmax CNia po3paxoByBaTh 3a OPMYIOH0:

2
Crnax = . (K.2)

1+ 5B +J(1—5B)2 +1647" —ethl)2

K.2 [Onsa tunis nepepisiB, HaBegeHux y popmyni (K.1) Ta Tabnuui K.1 cnig npuimatu:

H p h’
1=80+0,156 5 12; K2)
a M,
ae:Fl eX: N ’

0€ ex — eKCLIEHTPUCUTET JoaaTka CUM CTUCKY BiHOCHO OCi X — X 3i CBOIM 3HaKoMm (y Tabnuui K.1
noKasaHWui 3i 3HaKoM «Mrcy);

ax — BigcTaHb MiX LEHTPOM Baru i LEHTPOM 3r1Hy nepepiay.

B dpopmynax (K.2) nosHayeHo:

I, +1 I,
p= XAhzy +a; w= thz; (K.3)

S — KoedilieHT, Wo npuiMmaeTbes 3a Tabnuueto K.1;

|t:52b|ti3 — MOMEHT iHepuil nepepisy npwu BiNbHOMY KpyYeHHi (TyT & — KkoedilieHT, Wo npUAMaETbC
|

Tabnuueto K.1);
b; i t — BignoBigHO WMpMHaA i TOBLUMHA NUCTOBUX EMEMEHTIB, LO YTBOPIOOTb NeEf
BKIKOYAKUU CTiHKY.
dopMynn Anst BU3HaYeHHS o, & e Ta IX 3HAYEHHs1 HaBeAeHi B Tabnuui K. 1.
Mpun po3paxyHKy cTpmkHSA MN-noaibHoro nepepisy Ha ueHTpanbHui ctuck y popmyni (K.1)
cnig npuimatn B =1, ex = 0.
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Ta6nuusa K.1 — 3HauyeHHs koedilieHTiB

Cxema nepepisy @ £ e Ji!
5 _? N
¢ ‘ =
Y3
x | JF’ _ Plx 0,25 0,43 0 0
R
v
| I—
\
N
| ILh —1,h
7{46 Il—zz 0,42 % 3rigHo 3 dopmynoto (H.12)
= y y
<
4 o N
S I | h
S <y 0 0,40 -+ 3rigHo 3 chopmyroto (H.12)
x Jro —Tas h
| —_—
g
ég
x -\ x 3+2n 4(3+
o o T 2 0,37 —( 77) 0
y (6+7n) (2+7)(6+ p)
[x)
| &
b
MpumiTtka. l1il2 — MOMeHTH iHepLii BigNOBIZHO GiNbLIOro i MEHLLOro NOsICiB BiGHOCHO OCi CMMETpIi Nnepepidy y —y
n=>b/h.

K.3 TNpu po3spaxyHKy CTUCHYTUX CTPWKHIB 3rigHo 3 8.1.5 Ta K.8 y chopmyni (K.1) cnig npunmaTu

5:4—p;B=1;
U
u=31 o156 L ;2. (K.4)
Ib b2 '
ae:ay'exzo,

b L)
Ae ay — BiACTaHb MiX LeHTPOM Baru i LeHTPOM 3rMHy nepepisy (pmcyHok K.2)
Y dopmynax (K.4) nosHayeHo:

I +1 )
p:—ley +ae ;

l, :0,37(ht§V +2bt? ) (K.5)
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[Ins BiAKPUTOrO nepepisy 3a pucyHkom K.1, sHaueHHs —2%, —L- | Q, TMOBWHHI BM3Ha4aTUCS 3a

| b2’ Ab?

dropmMynamu:

l, _3+27  \ _ooo(t). _ A4(3+n)
L% (6+) " AD° 0137[b] )

ae n=h/b.
K.4 KoeiuieHT Cmax NMpY pO3paxyHKy Ha CTiKICTb CTPWXKHS LUBENepHOro nepepidy (pucyHok K.1) cnig
po3paxoByBaTtu 3a popmynoto (K.1), B skin HeobxigHo npunmaTu:

5:4—'0; B=1; o, =0,
7

ae
:IX+Iy
Ah?

I
+O,156A—F]22y2 . (K.6)

+v2:

,u:8|a)
L,
B dpopmynax (K.6) nosHayeHo:
4(3+ny) . :tfb3h2X3+2771/’,
n(2+ny)(6+ny)’ 12 6+ny
ne n=h/b; y=t,/t..

Benuuuny e cnig npuimatm BignosigHo 8o K.2, a |y — BusHadatm 3a cpopmynoto (K.5).

a, | Y
~
- . 7~
=l /
5 x |11 7/ x
x4 R S.x /
\ S
1.?1 & ~
b
y Y
PucyHok K.1 - Cxema wBenepHoro PucyHok K.2 — Cxema nepepisy enemeHTa,
nepepiay NigKpinAeHoro B3goBX Nonuui

K.5 Po3paxyHOK Ha CTilKiCTb N03aLEHTPOBO CTUCHYTUX ENTEMEHTIB ABOTaBPOBOIo nepepisy

3 JBOMaA OCAMU CUMETPIT, HENepepBHO NIAKPINNEHNX B3OOBX OAHIE 3 monumupb (pUCyHok K.2),

HeobxigHO BuMKOHyBaTW 3rigHo 3 10.2.1, npu ubomy B dopmynax (10.11) i (10.12) samicTb Ay
npunmaTu Ay, a KoedIiLiEHT Cmax —

po3paxoByBaTh 3a HOPMYIIOH0:

. 2401y
1+ 4(p+exh'1) ’

Crmax (K.7)

ae or — napameTp, WO BU3Ha4aeTbCs 3rigHo 3 popmynoto (H.4);
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p — napameTp, Lo BU3HaYaeTbCs 3rigHo 3 oopmyrnoto (K.3).

3HayeHHA pOo3paxyHKOBOT OOBXWHU ler CRig npyiMaTi Takmm, WO AOPIBHIOE BiACTaHi MK nepepizamu
enemMeHTa, siki 3aKpinneHi Big4 NOBOPOTY BiAHOCHO MO3A4O0BXHBOI OCi (BiACTaHb MiX By3namu KpinneHHs B’a3en,
pO3MipoK TOLLO).

EkcueHTpucuter ex=Mx/ N, skui npuimaeteca y dopmyni (K.1) 3i cBoiM 3HaKkom, BBaXKaeTbCs
AodaTHMM, SIKWO TOYKa MNpuknagaHHa cunu 3miweHa y 6ik BinbHOI nonuui (pucyHok K.2); Aons ueHTpanbHo
CTUCHYTUX enemeHTiB ex = 0.

MMpu BM3HAYEHHI ex 3a PO3PaxyHKOBWUMA 3rMHAamNbHUA MOMEHT My cnif npuiMaTu HanbinblWMA MOMEHT Y
MeXax po3paxyHKOBOI JOBXUHU ler enemeHTa.
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OOOATOK
(moBiakoBuiA)
CTUCHYTI ENIEMEHTU 3 THYYKOIO CTIHKOIO
Mpy po3paxyHKy LieHTpanbHO- i NO3aLEeHTPOBO-CTUCHYTUX CTEPXHIB CYLINIbHOrO nepepisy y Bunagkax,

Konu aKkTUYHEe 3HAYeHHs1 YMOBHOI FHYYKOCTI CTiHKU A, nepeBuLLye (MpU LeHTpanbHOMY CTUCKY He Binblue

HXX Y 2 pa3n) 3HaYeHHS! rPaHUYHOI THYYKOCTI CTiHKM A4, , 064ncneHe BianosigHo Ao 8.3.2 (Ans ueHTpansHoro
ctucky) Ta 10.4.2 (ans no3aueHTPOBOro CTWKY), MepeBipKy CTIMKOCTI Takux enemMeHTiB BignosigHO OO0 nn.
8.3.5 10.4.5 BUKOHYIOTb 3 BpaxyBaHHsSIM 3MEHLLEHOT MIIOLLi NonepeyHoro nepepisy A, .

3HayeHHs Aq cnig obumcnioBaTh 3a hopMynamu:
— [nsi ABOTaBPOBOIO i LBENEPHOro nepepisy:

A =A—(hef —h, )tW; (n.1)
— [ns kopob4yacToro nepepisy:
— NPV LeHTpanbHOMY CTUCKY:
Ay = A=2{hy —hy Jtu—2(b, =By Jt; (n.2)
— MpW NO3aLEHTPOBOMY CTUCKY:
Ay = A=2{h, —h, |t (n.3)

het i hg — po3paxyHkoBa i 3MeHLUeHa BUCOTa CTiHKW, PO3TallOBaHOi MapanenbHO MAOLWMHU, Y SKin
nepeBipsiETbCS CTINKICTb;
ber1 | by — po3paxyHkoBa i 3MeHLEeHa LWupuHa nosica KopobyacTtoro nepepidy, po3TalloBaHOro
nepneHanKyspHO MAOLWMHMK, Y SKIN NepeBipsATLCH CTIKICTb.
3HayeHHs hg y ueHTpanbHO CTUCHYTUX eNeMeHTax PpeKkoMeHAYETbCA obuncnoBaTn 3a hopmynamu:
— [N9 OBOTaBpPOBOro nepepiay:
hy =t, %W—[_ﬂ—l](%w —L2—0,15/T) E (1.4)
Ay Ry’

w y

pe npu A > 3,5 cnig npuimatn A = 3,5;
— Ans kopob4yacToro nepepisy:

hy =ty ZUW—(%—1}(%—2,9—0,2%0,7%) JREy (n.5)

e npu A > 2,3 cnig npuiimatn 4 = 2,3;
— ONs WBENepHOoro nepepisy:

7 |E
hy =ty Auw /R_ (1.6)
y
Onga LEeHTpanbHO  CTUCHYTUX  €MEeMEHTIB  3Ha4YeHHd Z i Zuw y  dopmynax

(J1.4) — (J1.6) cnig npunmatu BignoeigHo Ao Bumor 8.3.2. MNpu obumcneHHi 3HayveHHsa hg ana kopobyacToro

nepepisy 3a popmynoto (J1.5) 3aamictb hg, tw, /Tuw [ ZW cnig npurMMaTy BignoBigHo by, tr, }“uf 1l
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_ b R _
_ efl y . . .
/1f1— i ? npu  LbOMY 3HAYEHHSs /1uf1 cnig BM3HaA4yaTW BIigMoBiAHO A0
¥ f 3
Bmmor 8.3.8.

Y nosaueHTPOBO CTMCHYTUX efieMeHTax LBOTaBpOBOro i kopobyacTtoro nepepidy 3HadeHHs hg cnig
obuucniosati 3a popmynamm (J1.4) i (N1.5). Y umx dopmynax sHauenHs A =A, i Ay, cnig npuitmatn

BignosigHo oo sumor 10.4.2.
(JQodamok J1 amiHeHo, 3miHa Ne 1)

172



OOLOATOK M
(oboB’sA3k0BUIA)
KOE®ILUIEHTU ANA PO3PAXYHKY HA MILHICTb EJIEMEHTIB CTANEBUX KOHCTPYKLIN
M.1 B Tabnuui M.1 HaBegeHi HanbinbLWi 3HAYEHHS KOEILIEHTIB Cx, Cy Ta N NPU po3paxyHKax
erneMeHTIB 3 ypaxyBaHHAM PO3BUTKY MAacTUYHMX gedopmadin.

Ta6bnuua M.1 - KoedidieHT p[na  po3paxyHKy €neMeHTiB 3 YypaxyBaHHSM pPO3BUTKY
nnacTuyHMX gedpopmadin

Tun . Hanbinblue 3HadyeHHs koedilieHTiB
. Cxema nepepisy Asl Ay
nepepisy Cx Cy n npu M, = 0%
Y a, y 0,25 1,19
1T 0,50 1,12
1-i1 —gx x X 1,47 1,5
— 1,00 1,07
y g 2,00 1,04
2 a 0,5 1,40
H
2-i S 10 128 1,47 2,0
Y ¥4y 2,0 1,18
Y A 0,25 1,19 1,07
0,50 1,12 1,12
3_" H H b 1,5
g 0,5Ax£}x 0,54 1,00 1,07 1,20
w A w
vyl A 2,00 1,04 1,26
4 0,50 1,40 112
41 * | ‘ * 1,00 1,28 1,20 2,0
02547 1, 054, 2,00 1,18 1,31
a |y 6) ¥
5-11 x,%f o _ 147 a7 a)2,0
2 y 6) 3,0
A,\IL M 0,25 1,04
_ _ 0,50 1,07
6-[7' x | \ * 1,47 3!0
0,54 'y 054, 1,00 1,12
2,00 1,19
y
7-i1 x {fyr}x - 1,26 1,26 1,5
y
a Mx ¥ v
xﬁ\_:_ x
- ¥ ¥ a.) 3,0
8- 5y 1,60 1,47 6) 1.0
X% X
Mx ¥ ¥
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KiHeub Tabnuui M.1

Tun , Hanbinble 3HayeHHs KoedilieHTiB
. Cxema nepepisy Asl Ay
nepepisy Cx Cy n npu M, = 0»
a) 0)
) ly A (Y 0,5 1,07 2) 3.0
9-1 xxl:‘:l 1,0 1,6 1,12
2,0 1,19 ©)1.0
Iy O’SA " I y ’ ’

*) Mpn My = 0 npuiimaeTbes n = 1,5, 3a BUHATKOM nepepisiB Tuny 5, a), Ansa skoro n = 2, i Tuny 5, 6), Ansa Akoro
n=3.

Mpumitka 1.[Mpu BU3HAYeHHI KoeQilLieHTIB AnA MNpPOMKHUX 3HayeHb Arf/ Ay [ONYCKAETLCA MNiHiHa
iHTepnonsauis.

MpumiTka 2. 3HaYeHHSA KOeILEHTIB Cx U Cy MpUIUMalNTbCs He Binbwmmun 3a 1,15%x , oe n — koediuieHT
HafINHOCTI 3a HaBaHTaXeHHsIM, O0UYNCNEHNI SK BiAHOLLEHHS PO3PaxyHKOBOrO 3HAYEeHHS1 eKBiBaneHTHOro (3a
3HAYEHHSIM 3rMHaNbHOrO MOMEHTY) HaBaHTaXXEHHS [0 XapaKTepUCTUYHOrO.

M.2 B tabnumui M.2 HaBegeHi koedilieHT po3paxyHKy ONMOPHUX NIIUT.

Tabnuua M.2 — KoediuieHTn ons po3paxyHKy ONOPHUX NANT

Cxemai 3HayeHHs ap NPY BiAHOLLIEHHI PO3MipiB NNUTK ap / by , WO AopiBHIOE
pO3paxyHKOBI
po3Mipu OiNsHKN 0,5 0,7 0,9 1,0 1,2 1,4 1,6 1,8 2,0 >2,0
naiTn
Z.
o, 2
]
2
by
0?
7 0,060 | 0,088 | 0,107 | 0,112 0,120 | 0,126 | 0,129 | 0,131 | 0,132 0,133
N “
<
g
o N
S 0,048 | 0,063 | 0,075 | 0,086 | 0,094 | 0,100 0,125
by
Mpwumitka 1. 3HayeHHsa ap , by cnig BU3Ha4YaTH Ans po3MipiB Yy CBITHI.
Mpumitka 2. [And ginsHky, sika obnmMpaeTbCa Ha TPU CTOPOHM, 3HAYEHHS cnifg, BU3Hadatu: npu a, / by < 0,35 gk ans
KOHCOMIi OBXMHOW ap ; npun 0,35 < a, / bp < 0,5 — 3a niHinHOW iHTEpnonsuieto.

3rmHanbHi MOMEHTM B OMOPHIN NNKUTi fonyckaeTbCca obuymcnioBat 3a opMynamu:
— AN KOHCONbHOI AinsHKK:
M = 0,5qc?, (M.1)
e C — BUIT KOHCOMbHOI AiNAHKA NNUTWK;
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( — PEaKTMBHUN TUCK OCHOBW Ha OAMHMLIO NSIOLWi Nif PO3rNAHYTOK OiNSHKOK NAUTK, po3nogin
SAKOro Mig NANUTOK NPUAMAETLCS PIBHOMIPHMM i TakuM, WO OOPIBHIOE CepedHbOMY 3HAYEHHI0 TUCKY,
H/MmZ;

— Anga AainsiHkK, obnepToi Ha Tpu, YoTnpK abo ABi B3aEMHO NePNEeHANKYNSIPHI CTOPOHMU:

M = apqbp?, M.2)

Ae ap — KoedilieHT, WO 3anexuTb Big YMOB OOMNMpaHHS i CniBBiAHOLWEHHS pO3MipiB CTOpPIH
OINSHKW NNUTK | NPURHATUIA 3rigHo 3 Tabnuueto M.2;

by — po3mip AinNsaHKM NAMTK, NPUAHATUI BigNOBIAHO Ao Tabnuui M.2.

[onyckaeTbCca BpaxoByBaTh BMNIIMB CYMIXKHUX iMsHOK, LLO PO3BAHTaXYOTb NINUTY.
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OOOATOK H
(oboB’sA3k0BMIA)
KOE®ILIEHT CTIMKOCTI NMPU 3rviHI ¢,

H.1 KoediuieHT ¢ ANA po3paxyHKy Ha CTIMKICTb eneMeHTiB, WO 3rMHalTbCs, ABOTaBpPOBOro,
TaBpOBOro i LIBEMEpPHOro nepepisy cnig BuM3HayaTu B 3aneXHOCTi Big PO3MILLEHHA B'A3ei, Lo
PO3KPIMMIOKTL CTUCHYTUA MNOSAC, BUAY HaBaHTaXEHHA i Micua Woro npuknagaHHsa. lpu ubomy
nepenbayaeTbCs, WO HaBaHTaXEHHA fie B MMOWWHI Hambinblioi xxopcTtkocTi (i >1y), a onopHi
nepepisn enemeHTa 3akpinneHi Big 6i4YHNX 3CyBiB i MOBOPOTY.

H.2 [Onsa 6anku i kKOHCONI ABOTABPOBOro Nepepisy 3 ABOMa OCSIMU CUMETPIT KoeilieHT ¢y
cnig npunmMmaTi Takum, LLO OOPIBHIOE:

—npu ¢1 < 0,85:
P = pu; (H.1)
—npu ¢1 > 0,85:
m=0,68+0,21¢p <1, (H.2)
e 3Ha4veHHs KoedilieHTy @1 cnif po3paxoByBaTy 3a (hOpMyroLo:
2
I E
a-vi | & (3
X | ef y

¥ — KoeqillieHT, Wwo ob4YmncrnoeTbCs BignoBigHo ao Bumor H.3;

hp, — NoBHa BUCOTa Nepepidy NpokaTHOro ABoTaBpa abo BiACTaHb MK OCsIMM MosiCiB (MakeTiB
MOSICHMX NUCTIB) CKNaaeHoro ABOTaBpa;

lef — po3paxyHkoBa AoBXWHA Garnku abo KoHconi NpuiHATa BignoeigHo 4o BuMor 9.4.2.

H.3 3HaveHHa koedidieHTa w y dopmyni (H.3) cnig obuucnoBatn 3a dopmynamm
Tabnuub H.1 i H.2 3anexHo Big KiNbKOCTI 3aKpinfieHb CTUCHYTOro Nosica, BUAY HABAHTAXEHHSA i Micus
MNOro NpuKnageHHs!, a TakoxX Bif 3Ha4YeHHs KoediuieHTa ot , WO AOPIBHIOE:

a) 4ns NpoKaTHMX OBOTaBpiIB:

2
It Ief
oy =15474 F- | (H.4)
v My
ae |t — MOMEHT iHepLil Npu BINbHOMY KpyYeHHI, 9K BU3HA4YaeTbCs 3rigHo 3 gogaTtkom K;

6) Aana cknageHuMx [OBOTaBpPiB i3 NUCTIB 3i 3BapHMMU Ta (PUKLIAHUMU MOSICHUMU
3'eJHaHHAMM:
A 3
o, =8 % 1+M , (H.5)
b1~ f bftf
ae:
— ANs ABOTaBpOBMX O6anok cknageHoro nepepisy i3 3BapHUMM NOSICHUMM 3’ €QHAHHAMMN:
tr i br — TOBWMHA i WMpMHa nonuui 6anku;
hp1 — BiAcTaHb MiXX 0OCAMMW MOACIB;
ax = 0,5hp1;
tw — TOBLUMHA CTiHKW;
— ANng OBOTaBpPOBMX Banok cknageHoro nepepisy i3 ppuKUinHumMmM 60N1TOBMMIW NOACHUMM
3'eJHaHHAMM:
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tr— cymapHa TOBLUMHA NUCTIB Mosica i nonuui NOsSICHOro KyTuka ABoTaBpoBOi Oanku 3
D PMKUINHUMWN NOACHUMW 3'€QHAHHAMN;

br — wmpwmHa nucTiB Nnosica 4BOTaBPOBOT HanNkK 3 PPUKLINHUMKU NOACHUMU 3'€QHAHHAMU;
hp1 — BiAcTaHb MiXX OCAMW NaKeTiB MOACHUX NTUCTIB;

ax — LWMpKHa BepTUKanbHOT NONULi NOSICHOIO KyTUKa 3a BigpaxyBaHHAM TOBLLMHM KOro NOnuLi;
tw — CyMapHa TOBLUMHA CTiHKW i BEPTUKANbHMUX MNOMMLb NOACHUX KYTUKIB.
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Ta6nuusa H.1 — KoediuieHTn w ana 6anok ABoTaBpoBOro nepepisy 3 ABOMa 0CiMU CUMETPI|

KinbkicTb 3akpinneHb Bug Entopa M Mosic, po skoro KoediLieHT i Npu 3Ha4YeHHAX o
CTUCHYTOrO nosica B HaBaHTaXeHHa B | .o OB)KIiI/HOPO | npvknageHe
MPOroHi MPOroHi ANARLLA o HaBaHTAKEHHS 01l<a <40 40 < ax <400
. QR 111 CTUCHYTUIA w=1,75 + 0,09 w=3,3+0,0530 — 4,5x10502
peA '!Ef =1 PostarHytui w=5,05+ 0,09 w=6,6+0,053c —4,5%x105c4?
bes 3akpinneHb
PiBHOMipHO W CTucHyTtuin w=1,60 + 0,08 w=23,15+0,0401 — 2,7x10° >
posnoaineHe ler =1 PosTarHyTuii w=3,80 + 0,08 w=5,35+ 0,040 — 2,7%x10502
[Ba i 6inbLe, Wwo AinaTb Mﬂ"rﬁ
. o Byab-sike cef Byab-akui w=2,25+0,07xx w=3,6+0,0401— 3,5%x1050¢
MPOriH Ha PiBHI YaCTUHK !
_"“”-'-UJJJ i
30cepep.>|<e|-.|e . ":Ef A Te came w=1,75y1
cepeauHi {
3 " C 7 1,14
_ ocepenxeHe y { TUCHYTUI w=1,14y
Oare & cepeaur 4BepTi ef ! PostarnyTtui w=1,60y
PiBHOMipHO i CTucHytmin w=114yn
posnogineHe ef ) PostarHyTuii =130y

Mpumitka. 3HaYEHHS Y1 NPUAMAETBECS Tak1M, L0 OOPIBHIOE \y NPW ABOX i BinbLuUe 3akpinneHHSaX CTUCHYTOro Nosica B NPOrOHi.
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FAKLWO yMOBM 3aKpinneHHa CTUCHYTOro nosica i B HaBaHTaXXEHHs1 He BianoBigae HaBedeHuM y Tabnuui H.1,
OOMYyCKaeTbCA 3HAYEHHS i BU3Ha4yaTu 3a oopmynamu Ang Hambinbw 6nmsbkoi 3a obpucom enopu My Ha OinsHui

0ankn OOBXMHOM lef, Y AKY MOXe 6yTI/I BNMMcaHa (*)aKTI/I\-IHa entpa 3rmHanbHUX MOMEHTIB.

Tabnuusa H.2 — KoediuieHTn ans »KopcTko 3akpinneHmnx KOHCONen ABOTaBPOBOro Nepepisy 3 4BoMa OCMU CUMETPI|

Mosic, A0 AKOMO KoemiuieHT y npu BiACYTHOCTI 3aKpinneHb
Bua HaBaHTaXeHHs npuKnageHe CTUCHYTOrO MNosica i NPU 3Ha4YeHHAX
HaBaHTaXXeHHA 4< o <28 28 < <100
3ocepenxeHa cuna Ha PosTtarHytun w=1,0+0,16 w=4,0+ 0,05
KiHLi KOHCORI CTucHyTMI w=6,2+0,08x w=7,0+0,05x
PiBHoMipHO posnogineHe PosTtarHytun w=1,42 \/Z

Y BunNagKax, Komnm B KOHCOSi CTUCHYTUI NOSAC 3aKpinneHni Big 6iYHOro nepemillleHHs Ha BinlbHOMY i KiHLj Y
3a i JOBXMHOM0, 3HAYEHHS i AOMYCKAETbCA NPUAMAT TakuM, LLO AOPIBHIOE:

— Npw 30cepekeHOMY HaBaHTa)KeHHi, NPUKNageHoMy 4O PO3TArHYTOro nosica Ha KiHui koHconi, w = 1,75y,
e 3HaJYeHHA ya cnig npuimaTty 3a NpuMMITKo Ao Tabnuui H.1;

— B iHLWIMX BMNagKax — sk 4ns KoHconi 6e3 3akpinmeHb.

H.4 Ons Ganku AOBOTaBpPOBOro nepepidy 3 OfHielo BicClo cumeTpii (pucyHok H.1) koediuieHT ¢, cnig
BM3Ha4aTu 3a Tabnuueto H.3, oe 3HayeHHs g1, ¢», i N cnig obuucniosaTty 3a hopmynamu:

I, 2h,h E
_ y . bl 1 . .
I, 2h,h, E
_ y . 12 . .
P, =Y, _Ix —Iezf _Ry ; (H.7)
_ Il
n_W, (H.8)

Oe wa — KoedilieHT, LWo ob4mMcnioeTses 3a hopmMynoto:
wa:ﬂ(8+»\/Bz+Cj; (H.9)

hi i hy—BigcTaHb Big UeHTpa Barn nepepisy A0 OCi BiAMOBiOHO Oinbll PO3BMHYTOIO i MEHLI PO3BMHYTOrO
noscy;

lef — po3paxyHKoBa OOBXMHA Ganku BusHadeHa BignosigHo oo 9.4.2;

I1i I, — MOMeHTM iHepuii nepepi3y BigNoBiAHO OiNblL PO3BMHYTOrO i MEHLI PO3BUHYTOrO MOSICIB BiAHOCHO OCi
cMMeTpii nepepisy 6anku.
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b,
N
-~ Ay
< X X
o
< XS
Y b,

PucyHok H.1 — Cxema gBoTaBpOBOro nepepisy 3 OgHi€to Biccto cumeTpii

Tabnuusa H.3 — KoediuieHT ¢

CTUCHYTUI MosC 3HaudeHHs koedilieHTa ¢, NPY 3HAYEHHI KoedilieHTa ¢,
y no 0,85 noHapg 0,85
Binbw m= ;<1 — 0,21+o,68[1+1_”] <1
PO3BUHYTUI o 0
MeHLu : ®=068+021pp<1
PO3BUHYTMI P =P

H.5 3Hadenns B, C i [ y dopmyni (H.9) cnig BusHavaty 3a tabnuuavmu H.4 i H.5 3anexHo Big
KoediuieHTIB:

o0=n+0,734%; (H.10)

u=n+11454; (H.11)

B (2n l)x 0,47 - 0035[&1} l?; 0072(|,?:JZ ; (H.12)

77:(1 n)x 9,87n+0, 385 (H.13)

l¢
hbl
e 3Ha4yeHHsa n, by, hp1, 11, l> cnig npurmaTty BigNOBIAHO OO0 LbOro godaTka, a It — 3rigHo 3 pogaTtkom K.

KoediuieHT a B Tabnuui H.5 cnig Bu3Hayatn 3a dpopmynoto (H.4).
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Tabnuusa H.4 — KoediuieHT B
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Cxema nepepiay i

KoediuieHT B npn HaBaHTaXXeHHi

micue npuknageHHs 30cepegKeHomy PiBHOMIpHO LLO CAPUYMHSIE YNCTUN 3TUH
HaBaHTaXXeHHS B cepeuHi NporoHy po3nogineHomy
[ ; ) ’
I 1 -0 o K
Ta6nuua H.5 — KoediujeHtn Ci [J
KoedpiuieHT C npwu nepepisi .
Buna HaBaHTa)KeHHs KoediuieHT [
asotasposomy (n < 0,9) TaBposomy (n = 1,0)
3ocepenxeHe
P J.l 0,3307 0,0826 o 3,265
B CEpeavHi NPoroHy
PiBHOMipHO po3nogineHe 0,481n 0,1202 2,247
Take, WO CNPUYNHSAE YNCTUIA
toenp 01017 0,02534 4315

3rH

H.6 [Ona aosotasposoro nepepisy npu 0,9 <n < 1,0 koedilieHT wa cnig BU3Ha4aTU NiHIMHOI iHTeprnonsuieto
MK 3Ha4YeHHAMW, oTpuMaHummn 3a copmynot (H.9) ons gBoTtaBpoBoro nepepidy npu n=0,9 i gna TaBpoBoro

nepepisy npu n = 1.

[lna TaBpoBOro nepepisy nNpuM 30CEPESKEHOMY YM PIBHOMIPHO PO3MNOAINEHOMY HaBaHTaXEHHI i 3HAYEeHHI
KoedilieHTy ot < 40 koedilieHTU ya cnig MHOXUTK Ha (0,8 + 0,004 ).
Y 6ankax 3 MeHLU PO3BUHYTUM CTUCHYTMM nosicom npu n > 0,7 i 5 < ler / by < 25 3Ha4eHHs koedpilieHTa ¢» cnig
3MEHLUNTM MHOXeHHAM Ha (1,025 — 0,015 ler / b)) i npuiimaTn, npu ubomy He Ginbwum 3a 0,95. ChiBBigHOLIEHHS
lef / bz > 25 y Takux 6ankax He 4ONyCKalOTbCS.
H.7 [Onsa 6ankun weenepHoro nepepisy koedilieHT ¢, 4OMYCKAETbCA NpMmMMaTh piBHUM ¢» = 0,71, A€ ¢ CNig
BM3Ha4aTU SK Ana 6anok BOTaBpOBOro nepepidy 3 ABoMa ocsiMu cUMETPIl, BukopucToBytoun bopmynu (H.3), (H.4),
e 3HadeHHs k, Iy, |t HeobxigHO obumncnoBaTh SK Ans wBenepa.
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OJOOATOK N
(oboB’sA3k0BUIA)
CTIAKICTb CTIHOK BANOK, YKPINNEHUX NO3A0BXHIMU | NIPOMDKHUMW PEEPAMU
XXOPCTKOCTI

M.1 Y cTiHui 6ankn cuMeTpMYHOro ABOTaBPOBOro nepepidy 1 knacy, NigkpinieHoi oKpiM nonepeyHnx pebep
XKOPCTKOCTi OOHUM NO300BXHIM pebpoM >KOPCTKOCTI, po3TalloBaHUM Ha BiAcTaHi hi Big po3paxyHKOBOI (CTUCHYTOT)
MeXi BifCiKy (pucyHok I1.1), obuasi nnacTnHKK, Ha ski Lie pebpo po3ainse BiACiK, Cnig po3paxoByBaT OKPEMO:

a) NNacTuHKy 1, po3TalloBaHy MiXK CTUCHYTUM MOSICOM | NOB340BXHIM pebpom, 3a hopMynoto:

0,57 o 2
i[u o +(L+a,) +4p } <1 o
Gcr,lyc
(7 (o)
ne 0‘1 — 181 crl loc,1 _
o Gloc crl
TyT 3HA4YEeHHA o, Oloc, 7 CMig BM3HaA4yaTM BignosigHO [0 BMMOr 9.5.2, a 3HAYEeHHA o1 | Oocerl — 3@
dopmynamu:
- an Oloc = 0
476 R
Oy =— =5 (N.2)
1= A
hef
7_M Ry
e - T - 1
e A=\ E
. a
—npu ooc = 01 L4 _E <2 (npu 11 > 2 HEOBXiAHO NPUIAMATY 1y = 2):
R
gm:@.__g, (N.3)
-4
hef
2 Ry
Ooocra =¥ (L2440, 476#1)/77 (N.4)

Ry
oot 5t 1E

KpuTnyHe Hanpy>XeHHs 7,1 CNig BU3Hadatu 3a popmMynoto (9.42) 3 nigCTaHOBKOK B HET pO3MipiB NIIACTUHKM,
LLO NepeBipsieTbCS.

0) nnacTMHKy 2, po3TallOBaHy MiXK MNO3O0BXHIM pebpomM i po3TArHytMM nosicom Gankm — 3a
dopMynoto:

2

2
ﬁ (,(1_2hl/hef)Jr Oloc 2 J{ T } <1, (Nn.5)
Ter2

Ye O-cr,z O-Ioc,cr,Z

A€ o T— HanpyXXeHHs, WO BM3Ha4YalTbCs BignosigHo o 9.5.2.
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543n; R, R,
O'cr,zz—efg‘ﬁ, T /1w:t—2 ?
0,5—::1

ef

Oloc,2 — HaMNPYXXEHHS, sike 0OUYNCITIETLCS 3aNeXHO Bif TOro, 4O SKOro nosica NpuknageHe HaBaHTaXKeHHS:

Oloc,2 = Oloc — SIKLWO HABaHTaXXEHHS NPUKNagaeTbecsa 40 PO3TArHyTOro nosica (pucyHok .1, 6);

Oloc,2 = 0,4 0loc — SIKLO HAaBaHTaXXEHHSA NPUKNagaeTbCca 40 CTUCHYTOro nosica (pucyHok .1, a);

TYT Oloc HEOOXiOHO BU3Ha4YaTK BignoBigHo 4o 9.5.2;

Oloc,cr,2 — HamMpyXeHHs1, WO BM3Ha4aeTbca 3a copmynot (9.41), ge c1 i c2 cnig BM3HavaTK BigNoBigHO 3a
Tabnuueto 9.5 npu p = 0,4 i 3a Tabnuueto 9.6 npu 5= 1, 3aMiHAOYN 3HAYEHHSA her HA 3HAYEHHS (her — hy);

Ter,2 — HaMpYXXEHHS, sike BU3HA4YaeTbcs 3a cpopmynoto (9.42) 3 nigcTaHOBKOK B Hei pO3MipiB MAACTUMHKM, LLO
nepeBipsETbCA.

O, Opp0, T
¢ F oc
(23] (2] r
— Olpc = e — 114
a f 4 2 =
A3 Pl H e 3
o 0_‘2 ——
a
0, 012=0,4 01, T
o, T ‘F Cloc2 = Oloc T
) o2 T .« [
] O-]oc [/ ey 3
| 3 3 1 %
6 4 2 =
=5 7= —] =4
/= 1 fouim =
s \I |
o !
a .
g, 7

PucyHok 1.1 — Cxema 6anku, ykpinneHoi nonepeyHnmn 3 i NOB3O0BXHIMU 4 pebpamm KOPCTKOCTi, 3 BEPXHIM
NOSACOM CTUCHYTUM (@) | po3TArHyTMM (0)

N.2 Mpu nigkpinneHHi nnactuHkn 1, po3TaloBaHOi MK CTUCHYTMM MOSICOM | MNO3O0BXHIM pebpom,
NPOMIXXHUMK pebpamm XXOPCTKOCTI 5 iX cnig A0BOANUTM A0 NO3A0BXHLOro pebpa (pucyHok I1.2).

Y ubOMy BUMNaAKy po3paxyHOK nnacTtuHkM 1 HeobXxigHO BMKOHyBaTu 3a dopmynamu (M.1) — (M.4), y gkux 3a
BEMMYUHY a Cnig npunmaTM a; — BIACTAHb MK OCAMW CYCIOHIX NpoMikHUX pebep (pucyHok 1.2). Po3apaxyHok
NnacTuHKKM 2 cnig BUKOHYBaTK BignosigHo o 1.1, 6).

MN.3 Po3paxyHOK Ha CTiKiCTb CTIHOK ©anok acumeTpuyHOro nepepisy (3 6inbll PO3BUHYTUM CTUCHYTUM
NMOSICOM), YKPINMEeHNX nonepeyHnmm pebpamm >KOPCTKOCTI M O4HMM MNO3Q0BXHIM pebpom, po3TallOBaHUM Y
CTMCHYTI 30Hi, HeobxigHo BMKOHYBaTK 3rigHo 3 1.1 .2; npu ubomy, y bopmynax (1.2), (M.3) i (M.5) samictb
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O, — 0O
BigHoLweHHs hy / her cnig nigcraBnaTh 1272% a 'y opwmyny (I.6) 3amicTb [0,5— hl/hef j HeobxigHo

1 ef

0y h

nigctaBna™M | —— —h— , A€ 02 — KpanoBe po3TAryloye HanpyXeHHs 0ing po3paxyHKOBOI MeXi BiaCiKy,
O, —O.
1 2 ef

NPUIHATE 3i 3HAKOM «MiHYC».

T, O, T
F oc
1 a1
T [ —
= N s ol = =N
[ Ol il ool - Ha
1 %
{ 43 a a a 34 ‘ =
£ ; ) S 3
Pou 2 =
0_2 0_2 Le——
a
¥ ¥ o, 0, c'2=0,4 Oper T

PucyHok I1.2 — Cxema 6anku, ykpinneHoi nonepevyHnmmn 3, NoB3A0BXKHIM 4 | NpoMiXHUMK 5 pebpamu

YKOPCTKOCTi
MN.4 Mpyn 3MiLHEHHI CTIHKM OCHOBHMMW NoMepevyHuMM pedpamm XKOPCTKOCTI 1 OOHUM MO3O0BXHIM pebpom
MOMEHTW iHepLji nepepisy unx pedep BignoeigHo |; i |1 NOBMHHI 3agoBonNbHATM BuMmoram 9.5.9, tabnuui IN.1 Ta
dopmyni:
3
I, >3h,t5. (N.7)

Mpun posTaluyBaHHi NonepeYHnX i NOB3OOBXKHIX pebep KOPCTKOCTi 3 OAHIEI CTOPOHM CTIHKM MOMEHTM iHepuLjii
nepepisy KOXHOro 3 HUX 0BYMUCIIHOKTBECA BIGHOCHO OCI, LLO cniBnagae 3 Hanbnux4or 0o pebpa rpaHHI0 CTIHKK.

Ta6nuus N.1 — HeoOXxigHUA MOMEHT iHepLii NO3A0BXHBOro pedpa >KOPCTKOCTi

3Ha4yeHHs MOMEHTY iHepUil Iy N030BXHBOro pebpa >XOPCTKOCTI

hy paHnyHe
/h HeobxigHe MiHiMarnbHe MakcumarbHe
ef
0 2:3

' a a“t

h h ef "w ef tw

0 ef ef
0 2,3

' a, a‘ty 3 3
2 (1,5—0,4E K 1’5heftW 3’5heftW
5 f f
0,

3

3 1,5h,t> - -
0
MpumiTtka. MNpu obuncneHHi |y ons npomixkHMX 3HadYeHb hi / hef gonyckaeTbes NiHiMHa iHTepnonsayis.
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OOOATOK P
(oboB’a3koBMIA)
PO3PAXYHKOBI AOBXWHU KOJIOH | CTOAKIB

P.1 ®opmynu ansa BU3HaA4YE€HHSA PO3pPaxyHKOBUX OOBXMH Ta KOeqilieHTIB po3paxyHKOBOI OOBXWHU u ANS
KOJIOH MOCTINHOro No AOBXWHI Nepepi3dy HaBeaeHi y Tabnvuax P1 — P4,

Ta6bnuusa P.1 — Po3paxyHKOBa JOBXMHA eNEMEHTA, PO3KPINSIEHOro B'A3MN B OAHIM NIOLLMHI

Cxema enemeHTa B NMOLWMHI B'A3en (a) Ta 3 Po3paxyHKoBi JOBXWHU eflieMeHTa B NIOLUHI
nrowmHu B'szeit (6) B'sizent |, Ta 3 nnowwnv 'szent |
Ixk
P, N A
a K/ A%f” ‘%’ ‘%’ byl l, =(0,83+0,17a°)1 > 0,8 (P.1)
———— —————— ——— ———
N max NZ N3 Nk ﬁ 2k-3
- - —~—— —— I 1= O,75+0,25(k—_1j =05, (P.2)
5 A - ps
Ixk
P L,
I R S A . -0 0RT 208 ()
- ——— ——— ———
N nax N N. N I
, 2 3 k ly s =(0,6vk + 0’545)E1 > 0,5, (P.4)
é ————— ——— ——— ———
° 7 L =Ixk ”;If;
. . . . _ N, . 1
Mpumitka 1. K — KinbkicTb AINSHOK enemeHTa pIBHOT AOBXWHU, o =—2 i ,B:N ZNi, npu Ubomy

-05<a<li —O,SSﬂS(k—l) , Ae N — HanbinbLle 3ycunns cTUCky (aie Ha KpawHin ginsHui);

N, —no3aoBXHE 3ycunnsa, Wo Aie Ha OinaHui, Ska npuMuKae [0 AiNaHKW, B ki aie 3ycunns N ax s z N; —
1

CyMa NO3[0BXHIiX 3yCuIb, LLO Ail0Tb Ha BCiX AiNsHKax, okpiM AinsaHku, ae gie Ny -
Mpumitka 2. 3ycunns po3tary HeoOXiaHO BpaxoByBaTU 3i 3HAKOM «MiHYC».

MpumiTka 3. Po3paxyHOK Ha CTIiKICTb i3 NMOWWMHW B'A3eW Cnif BUMKOHYBATW Ha [Ail0 MaKCUmarbHOro
no3aoBxHbLOro 3ycunnst Ny, -
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Tabnuusa P.2 — KoedilieHT po3paxyHKOBOI AOBXUHN 4 KOJTOH (CTOSKIB) i3 NPY>KHUM 3aKPIMMEeHHSAM KiHLiB

Cxema KomnoHu (cTosika) KoeilieHT po3paxyHKOBOI AOBXUHU i

_ [5.4(a+4)+ p0,250 +1,2) F5)

N\ 54(a+1)+ Bla+2,4) '

Iu:O’s\/(a+4,8)(t//a+4,8) (P.6)
(a+2,%)(ya+2,4)

MNpn 0<a<w i f<9,87

3+1,3cx
H _3’14\f af+3at ) ")

npn =01 S >9,87
#=10

. . L . K.I®
Mpumitka 1. o i f — koeilieHTU, ki 06UMCNIOTLCA AK a = KE”I‘I ; B= Enl ;

v =K—m1 — BIOHOLUEHHA Koe(bILI,IGHTIB XOPCTKOCTI NPYXHOIro 3aKkpinsieHHA OnopHMX nepepisiB CTOAKIB;

m
ae Ky — KoeilieHT XOPCTKOCTI NPYXXHOro 3aKpinneHHs, H-CcM, WO JOPIBHIOE 3HAYEHHIO PEAKTUBHOIO MOMEHTY,
KWW BUHWKAE B OMOPHOMY Nepepisi Npyu Moro noBoOpoTi Ha KyT @=1; K, — KoediLieHT XOPCTKOCTi NPYXHOT
onopu, H/cm, WO OOPIBHIOE 3HAYEHHIO PEaKTMBHOI CUNKU, sika BUHUKAE B OMOPHOMY nepepisi npu Mmoro
nepemilleHHi Ha &6 =1.

MpumiTka 2. 3HaYeHHS koedilieHTiB Km i Ky AN Aesikux paMmHUX cUCTeM HaBeaeHi B Tabnumui P.3.




Tabnuus P.3 — KoegiuieHTn xxopcTKOCTi Km i Kn AN KONOH (CTOSIKIB) paMHUX CUCTEM

JBH B.2.6-198:2014

Cxema pamu

Homep popmynu ana
CXeM 3rigHo 3 Tabnuueto

3HaveHHsa Km i Kn

P.2
K, =
(P.5) « _3El
n If
K_= SEl, (I, +1,)
(P.5) L1,
K, =
K _4EL
(P.5) B
K, =
K, = b1, +1,)
I1I2
(P.6) -
Ko _Tz(ll |2)
1'2
K, = (a1, +31,)
(P.7) L1,
K, =o
K _3EL
(P.7) S
K =0
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Tabnuusa P.4 — KoedilieHT po3paxyHKOBOI JOBXMHW 4 KONTOH OAHONPOriHHMX | 6araTonporiHHUX pam

Cxema pamu n r
Iy I |
8 MpunmaeTtbes 3a
AN AR o 20
177 1
|
n+0,22
Bin 0,03 10 0,2 1,21 (222 P.8
ARESA \n+0,08 (F-8)
- ]S ~ Is ot
1. I, I n+0,28
A I Monap 0,2 n’ (P.9)
Big 0,03 10 0,2 215, [19.22 (P.10)
n
paed ].s' - Is -~
1. 1. I <
A Ay Mowaa 0,2 2,0 /”+0’28 (P.11)
1 { n

Is Is

o i i 3L T L n /—?2’22” (P.12)
2 7 2 Madad

3L
K K

Is Is

ol o | o I L T L ﬁ n /—“0’46” (P.13)
I I Ie|| < 1+0,93n
A A B A

l / l /

31

sC

c

Mpumitka 1. N=

Mpumitka 2. 3Ha4eHHs1 KoediLieHTa 1 HaBeaeHi ANs KONoH BaratonoBepXOBMX Pam HKHBOTO MOBEPXY.
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P.2 PospaxyHkoBa OOBXMHa KOJIOH 3 YypaxyBaHHAM BMAMBY XapakTepy OedopMyBaHHS cucteMu nig
HaBaHTaXXEHHSIM.

KoeilieHT po3paxyHKOBOI OOBXWHW u, BU3Ha4yeHi BignosigHo 0o 13.3.3 113.3.4 ana KOMOH BiflbHUX
O[HOMOBEPXOBMX (3@ BIACYTHOCTI XXOPCTKOrO Oucka MOKPUTTA) Ta OGaratonoBepxOBUX pam, AOMYCKAETbCS
3MEHLLYBaTU MHOXEHHSAM Ha KoewiliEHT i, WO BU3HaYaeTbCs 3a (hopMynoto:

274
y=l-a 1{%} , (P.14)

ne
a=0,65-0,95+0,25832;

_ A

=X _<5;
@ Jd+m
Ml
=1-—=<
p=1-1<02;
_M A,
M= NW,’

A, — yMOBHa THYUKICTb KOTOHM.

Po3paxyHKOBi 3Ha4yeHHA MOAOBXHbOI cunn N | 3rMHanbHOroO MOMeHTY M y BinbHIM pami, WO
pO3paxoBYETbCH, CNid BM3Ha4aTu BignosigHo o 13.3.2.

3HaYeHHA 3rMHanbHOr0O MOMEHTY |\/|1 cnig BM3HavaTU Ana Tiel X camoi komOiHaLii po3paxyHKOBUX

HaBaHTaXeHb | B TOMY X caMOMY pO3paxyHKOBOMY Nepepisi KonoHw, Ae Aie 3rMHanbHuii MOMEHT M, poarnsigaroun
pamy B JAaHOMY pO3paxyHKOBOMY BMMAAKY siK HEBIMbHY.
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OOOATOK C
(oboB’sA3k0BUIA)
KOE®ILIEHTU PO3PAXYHKOBOI JIOBXWUHU 1 OINAHOK CTYNIHYACTUX KONOH
C.1 KoeilieHT po3paxyHKOBOI [AOBXMHM g Ons 3allemMneHoi B OCHOBi  HWXKHBLOI  [iNsiHKM
OAHOCTYNIHYaCTOl KONOHM Crig npuamaT:
- npu BEPXHbOMY KiHLj KOJTOHU, BifTlbHOMY BiO 3aKpinneHb - 3rigHo 3
Tabnuuero C.1;
- NPV 3aKpinfieHHi BEPXHbOTO KiHLA KOMOHM Bif MOBOPOTY, anie MOXIMBOCTI MOro BiflbHOO NepeMilleHHs
— 3rigHo 3 Tabnuueto C.2;
- NPV 3aKpinneHHi BEPXHbOro KiHUSA KOMOHW Bif nepeMilleHHs 3a hopMysio:

i +'“121(:B_ )
i :

Re [y, i [, —KOedILIEHTU PO3PaxXYHKOBOI AOBXKWHM HWKHBLOI AIMSIHKA KOJIOHW MpW HaBaHTaXKEHHSIX

(C.1)

BiZNOBIOHO F1=0 i F2 =0, wo BM3HAYAKTLCA MpW LIAPHIPHOMY OBNMPaHHI BEPXHBOTO KiHLII KONIOHW 3a

Tabnuueto C.3, a Npm HaAssBHOCTI 3aKpinneHHs Big NOBOPOTY — 3rigHO 3 Tabnuueto C.4.
Y tabnuui C.1 — C.4 no3HayeHo:

I I I
2 21 i p=22

Il lBIZ I1|2 ’

ne |1, |2 — MOMEHTM iHepUii nepepisiB BigNoOBIiQHO HMKHBOI | BEPXHBOI AiNTAHOK KONOHMU;

[y

o, =

|1, |2 — reoMeTPUYHI AOBXWHW BiAMNOBIAHO HVXKHBOI | BEPXHBOT AiNAHOK KONOHW;

_FR+F

F==¢

C.2 KoediuieHT po3paxyHKoBOi AOBXUHU [, AN BEpPXHbOI AINMSHKA OJHOCTYMIHYACTOI KOMOHW Yy BCIX

2

BUNagKax crig BusHayaTtu 3a oopMyrioro:
My ="=50. (C.2)

C.3 KoediuieHT po3paxyHKOBOi AOBXMNHMU My Ans 3aLeMneHol B OCHOBI HWXXHbBOT AiNAHKM ABOCTYMNiHYACcTOl

KonoHn (pucyHok C.1,a) 3a yMOB 3akpinfieHHs BEpPXHbOro KiHLS KOMOHM, 3a3HadeHux y Tabnuui C.5, cnig
BM3Ha4yaTU 3a hopmynoto:;

2 2 2 2
Prbtig + (ﬁzﬂmz + :um3)(1+ 5,) |7l
1
W= mi (C.3)
1+ 8+,
e ﬂlel/FS; ﬂzze/FS; 0, =|2/|1;
Hogs Mo Mz — KoedilieHTn, Wo BU3Ha4valTbcsa 3rigHo 3 Tabnuueto C.5 gk ana ogHOCTyniHYacTUX

KOIOH 3a BigNOBIAHMMM YMOBHUMK cxemamm (pucyHok C.1, 6, B, T);
I _ I1I1+ |2|2 . . . I I .
L i Iy p npvBeAeHe 3Ha4YeHHss MOMEHTY iHepuii nepepidy AinsHku konoHu fosxuHoto (1 +1,);
1 2
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Fl' FZ, F3 — MOB3LOBXHi CTUCKYIOYi CUINM NpUKNageHi O Bepxa BiAMOBIAHO HWKHbLOI, cepeaHbol i BEepXHbOI
OINSIHOK KONMOHM 3 MOMEHTaMM iHepLii nepepisiB BignoBigHO |1' |2, |3 i reOMETPUYHMMN SOBXNHAMM |l, |2 i |3.
lMpuBeaeHe 3HaA4YeHHA MOMEHTY iHepLii nepepidy AiNsHKM KONOHU OOBXMHOK (|2 + |3) Ha pucyHky C.1, 6
HeobxigHO BM3Ha4YaTu 3a hOPMYIoLo:
L1, + 15,

| =-22 33 (C.4)
2
m I2 + I3
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192

Tabnuusa C.1 — KoediuieHTn po3paxyHKOBOIT JOBXMHM w1 ANS OAHOCTYMIHYATUX KOJTOH 3 BEPXHIM KiHLEM, BiNbHUM Bif, 3aKpinneHb

PospaxyHkoBa KoeilieHT w1 Npwn 3HaYeHHiI 7
cxema “ o | 0,1 | 0,2 | 0,3 | 0,4 | 0,5 | 0,6 | 0,7 | 0,8 | 0,9 | 1,0 | 1,2 | 1,4 | 1,6 | 1,8 | 2,0 | 2,5 | 5,0 |1o,0|
|5 0 |20 20 20 02 02 20 20 20 20 20 20 20 20 20 20 20 20 20 20
. 02|20 201 202 203 204 205 206 206 207 208 209 210 212 214 25 27 221 24 276
- Fy 04| 20 204 2,08 211 2,23 2,18 221 225 228 232 235 242 248 254 26 266 28 - -
06| 20 211 220 228 236 244 252 259 266 2,73 2,80 293 305 37 328 339 - - -
= 08|20 225 242 256 2,70 2,83 296 3,07 3,17 3,27 3,36 355 3,74 - - - - - -
10| 20 250 2,73 294 313 329 344 359 374 387 400 - - - - - - - -
i 15| 3,0 3,43 3,77 4,07 435 461 486 505 - - - - - - - - - - -
f 20| 40 444 490 529 567 603 - - - - - - - - - - o
Fit Fy 25|50 555 608 656 7,00 - - - - - - - - - -
30|60 665 725 782 - - - - - - - - - - - - - -

Tabnuusa C.2 — KoediuieHTn po3paxyHKOBOT JOBXMHM 1 45151 OOHOCTYMIHYATUX KOSTOH 3 BEPXHIM KiHLEM, 3aKpinfeHnM Tinbku Big NOBOPOTY

PospaxyHkoBa KoediuieHT 1 npu 3HaYeHHi n
cxema “ 1o |01]02|03][04[05|06[07[08|]09][10][12]14]16]|18]20]25]50]100][20,0
1Fo 0|20 192 1,86 1,80 1,76 1,70 1,67 1,64 1,60 157 155 150 1,46 1,43 1,40 137 132 1,18 1,10 1,05
T 02[20 193 187 182 1,76 1,71 1,68 164 1,62 159 156 152 1,48 145 141 1,39 1,33 1,20 1,11 -
A 04(20 194 188 183 1,77 1,75 1,72 169 1,66 1,62 1,61 1,57 153 1,50 1,48 145 1,40 - - -
06|20 195 191 186 183 1,79 1,77 1,76 1,72 1,71 1,69 1,66 1,63 1,61 159 - - - - -
=3 08[20 197 194 192 190 188 187 186 185 1,83 1,82 180 1,79 - - - - - - -
1,0 | 2,0 2,00 2,00 2,00 200 200 200 200 200 200 200 - - - - - - - - -
e 15|20 212 225 233 238 243 248 - - - - - - - - - — - - -
t 20|20 245 266 281 291 300 - - - - - - - - - - — - - -
Bt Fy 25|25 294 317 334 350 - - - - - - - - - - - - - - -
30[30 343 370 393 412 - - - - - - - - - - - - - - -
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Tabnuusa C.3 — KoediuieHTn po3paxyHKOBOT JOBXUHM w12 i 11 ANA OAHOCTYNIHYATUX KOMOH 3 HEPYXOMUM LUAPHIPHO 06NepTuM BEPXHIM KiHLIEeM

PospaxyHkoBa I, KoediuieHTV w12 i p11 npu o/ 11
cxema |_1 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0
KoedilieHT 12
|F 0,04 | 1,02 1,84 2,25 2,59 2,85 3,08 3,24 3,42 3,70 4,00 4,55 5,25 5,80 6,55 7,2
. 2 0,06 | 0,91 1,47 1,93 2,26 2,57 2,74 3,05 3,05 3,24 3,45 3,88 4,43 4,90 5,43 5,9:
""'N, I‘l /2 § 0,08 | 0,86 1,31 1,73 2,05 2,31 2,49 2,68 2,85 3,00 3,14 3,53 3,93 4,37 4,85 5,2¢
[ 0,1 0,83 1,21 1,57 1,95 2,14 2,33 2,46 2,60 2,76 2,91 3,28 3,61 4,03 4,43 4.8!
& 0,2 0,79 0,98 1,23 1,46 1,67 1,85 2,02 2,15 2,28 2,40 2,67 2,88 3,11 3,42 3,7
2z /1 0,3 0,78 0,90 1,09 1,27 1,44 1,60 1,74 1,86 1,98 2,11 2,35 2,51 2,76 2,99 3,2
0,4 0,78 0,88 1,02 1,17 1,32 1,45 1,58 1,69 1,81 1,92 2,14 2,31 2,51 2,68 2,8t
’ 0,5 0,78 0,86 0,99 1,10 1,22 1,35 1,47 1,57 1,67 1,76 1,96 2,15 2,34 2,50 2,7t
TF2 1,0 0,78 0,85 0,92 0,99 1,06 1,13 1,20 1,27 1,34 1,41 1,54 1,68 1,82 1,97 2,1(
KoedilieHT p11
0,04 | 0,67 0,67 0,83 1,25 1,43 1,55 1,65 1,70 1,75 1,78 1,84 1,87 1,88 1,90 1,9:
0,06 | 0,67 0,67 0,81 1,07 1,27 1,41 1,51 1,60 1,64 1,70 1,78 1,82 1,84 1,87 1,8¢
0,08 | 0,67 0,67 0,75 0,98 1,19 1,32 1,43 1,51 1,58 1,63 1,72 1,77 1,81 1,82 1,8
0,1 0,67 0,67 0,73 0,93 1,11 1,25 1,36 1,45 1,52 1,57 1,66 1,72 1,77 1,80 1,8.
0,2 0,67 0,67 0,69 0,75 0,89 1,02 1,12 1,21 1,29 1,36 1,46 1,54 1,60 1,65 1,6¢
0,3 0,67 0,67 0,67 0,71 0,80 0,90 0,99 1,08 1,15 1,22 1,33 1,41 1,48 1,54 1,5¢
0,4 0,67 0,67 0,67 0,69 0,75 0,84 0,92 1,00 1,07 1,13 1,24 1,33 1,40 1,47 1,5
0,5 0,67 0,67 0,67 0,69 0,73 0,81 0,87 0,94 1,01 1,07 1,17 1,26 1,33 1,39 1,4.
1,0 0,67 0,67 0,67 0,68 0,71 0,74 0,78 0,82 0,87 0,91 0,99 1,07 1,13 1,19 1,2
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Tabnuusa C.4 — KoediuieHT po3paxyHKOBOI JOBXWUHM w12 i 11 ANS OAHOCTYMIHYATUX KOFOH 3 HEPYXOMUM BEPXHIM NOSCOM, 3aKpinneHnM Bi NOBOPOTY

Po3paxyHkoBa I, KoediuieHTV w12 i p11 npu o/ 11
cxema l, 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0
1F 2 KoediuieHT pa2
N--z‘n“ 0,04 | 0,78 1,02 1,53 1,73 2,01 2,21 2,38 2,54 2,65 2,85 3,24 3,70 4,20 4,76 5,20
- .| /2 0,06 | 0,70 086 123 1,47 1,73 193 208 223 238 249 281 317 350 392 43

0,08 | 0,68 0,79 1,05 1,31 1,54 1,74 191 2,05 2,20 2,31 2,55 2,80 3,11 3,45 3,7:
X 0,1 0,67 0,76 1,00 1,20 1,42 1,61 1,78 1,92 2,04 2,20 2,40 2,60 2,86 3,18 3,4

h 0,2 0,64 0,70 0,79 0,93 1,07 1,23 1,41 1,50 1,60 1,72 1,92 2,11 2,28 2,45 2,6
0,3 0,62 0,68 0,74 0,85 0,95 1,06 1,18 1,28 239 1,48 1,67 1,82 1,96 2,12 2,2(
0,4 0,60 0,66 0,71 0,78 0,87 0,99 1,07 1,16 1,26 1,34 1,50 1,65 1,79 1,94 2,0t
0,5 0,59 0,65 0,70 0,77 0,82 0,93 0,99 1,08 1,17 1,23 1,39 1,53 1,66 1,79 1,9
1,0 0,55 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,00 1,10 1,20 1,30 1,40 1,5(

tF,

KoemiuieHT pn2
0,04 | 0,66 0,68 0,75 0,94 1,08 1,24 1,37 1,47 1,55 1,64 1,72 1,78 1,81 1,85 1,8¢
o 0,06 | 0,65 0,67 0,68 0,76 0,94 1,10 1,25 1,35 1,44 1,50 1,61 1,69 1,74 1,79 1,8:
=) F1/2 0,08 | 0,64 0,66 0,67 0,68 0,84 1,00 1,12 1,25 1,34 1,41 1,53 1,62 1,68 1,75 1,7¢
0,1 0,64 0,65 0,65 0,65 0,78 0,92 1,05 1,15 1,25 1,33 1,45 1,55 1,62 1,68 1,7
™ 0,2 0,62 0,64 0,65 0,65 0,66 0,73 0,83 0,92 1,01 1,09 1,23 1,33 1,41 1,48 1,5
/1 0,3 0,60 0,63 0,64 0,65 0,66 0,67 0,73 0,81 0,89 0,94 1,09 1,20 1,28 1,35 1,4:
0,4 0,58 0,63 0,63 0,64 0,64 0,66 0,68 0,75 0,82 0,88 1,01 1,10 1,19 1,26 1,3.
0,5 0,57 0,61 0,63 0,64 0,64 0,65 0,68 0,72 0,77 0,83 0,94 1,04 1,12 1,19 1,2!
1,0 0,55 0,58 0,60 0,61 0,62 0,63 0,65 067 0,70 0,73 0,80 0,88 0,93 1,01 1,0!
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a) 6) &) 2
 F - . i Py
Ar =1y /
< Fall /3 ~ F.4F 3 -5 3
-—2* .:'-':4 /m2 243 * A
™N
Ful| /2 Fy* FpbFy)
i Im1 N Im1
+ +
Sy /1 > fr = =
VA YIS /A V7

PucyHok C.1 — Cxema ABOCTYMiHYaCTOI KOMOHM (@) i YMOBHiI CXeMW HaBaHTaXeHb Mpu
npuknaganHi cun F1, F2 i F3 BignosiaHo 0o BepXxy HWxHbOI (6), cepeaHboi (B), BEPXHLOI (I)
OiNSHOK
C.4 KoediuieHTn po3paxyHKOBOI JOBXUHU p OANS cepeaHbOoil AiNSHKM BOCTYMIHYACTOI KOSIOHU AOBXMHOLO |2 i KOediUiEHT 13 AN BEPXHBOT OiNSHKN KOJIC
OO0BXWHOLO |3 cnig BU3Ha4aTu BignoBigHO 3a chopmynamu:

_H
My = a , (C.5)
y7A 2, <3, (C.6)

ae

I_2 L(F,+F)
L\L(F+F+F)’

8 L\ L(F+F,+F)

Tab6nuua C.5 — KoeiuieHTW tim1, tim2, tim3
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3HayeHHs koeilieHTiB

YMOBU 3aKpinneHHs BEPXHbOro KiHUSA Hm1 Hm2 | Hm3
KOMOHMU 3a YMOBHOI CXEMW HaBaHTa)KEHHSA 3a KPEeCMNEHHSM
C1,6 C1,8 C1,e
Hm3 = L1
i 1 Bi i = = | |
BinbHWI Big 3akpinneHb tm1=2,0 Hm2=2,0 11— 3a Tabnnueto C.1 npu a, = 3 T
1 + I2 |3
Hmi = th HUm2 = Hm3 = 1
3akpinneHun Big NoBOpPOTY, | I
Aonyckae 3cyB 41— 3a Tabnuueto C.2 npu a1 =0 41— 3a Tabnvueto C.2 npu o, = —3| Iml
1 2 3
3aKpinneHun WwapHipHo, Mm1 = fa1 | Mm2= p11 Hm3 = 2
He Jonyckae 3cyBy 111 — 3a Tabnuueto C.3 112 — 3a Tabnuueto C.3
3akpinneHun Big NOBOPOTY i 3CyBY fm = | fm2 /i

Hm3 = 12

11 — 3a Tabnuueto C.4

12 — 3a Tabnuueto C.4




OOOATOK T
(moBiakoBuiA)

TABNUUI ANnAd PO3PAXYHKY ENEMEHTIB HA BUTPUBATNICTb
Ta6nuua T.1 — NapamMeTpu TUNOBUX PEXNMIB HABAHTaXXEHHS

[BH B.2.6-198:2014

No Tun KOHCTPYKLUIT Ta Ti Xapakrtep Tunosi pexnmm o
enemMeHTn HaBaHTaXXEHHS HaBaHTaXXeHHS
1 |Banku i depmu nigkpaHOBUX
KOnin:
1.1 | B uexax meTanyprinHmx
3aBofiB: 0 0,15...0,25
—  Nig YOTUPBLOXKOTKOBI KpaHW -1 | 0,15...0,25
(onopHi nepepisn) 0 0,15...0,25
—  Nig YOTUPBLOXKOTKOBI KpaHW
(mixonopHi nepepisn)
— nig 6araToKOTKOBI KpaHu )
) Mpoxig kpaHa,
1.2 | B Uexax MaunHoOyaiBHMX Ta .
, ) BKMoYatoun nigrnom-
iHLLINX .3aBOp,IBZ ' ONYGKAHHS BAHTANKY 0 0,10...0,20
— nig YOTUPbOXKOTKOBI -1 | 0,10...0,20
KpaHu (OnopHi nepepian) i . 0 | 0,10...0,20
. . CrauioHapHui
—  Nig YOTUPbOXKOTKOBI
KpaHu (M>KONOPHi nepepian)
—  nig 6araToKOTKOBI KpaHu
1.3 | nig KpaHu, Wwo npauorTb i3 +0,3| 0,25...0,30
NPUCTOCYBaHHAM Ha raky, i
creuianbHi KpaHu
MeTanyprinH1Mx 3aBopis
2 Bankn poboumnx ginsHok PoboTa obnagHaHHA Ha 0 0,15...0,25
BUPOOHUYMX criopya 3 PENKOBMX KOMIAX
PENKOBMMMW KOMiSIMU
3 | banku i doepmu NnokpuTTIB, LWLO Po6oTa nigihomHo- +0,3| 0,20...0,30
HEeCyTb NiANOMHO-TPaHCMOPTHE TPaHCMOPTHOrO YK
YK TEXHOIOriYHe obnagHaHHs TEXHOMNOrIYHOro
4 KoHcTpykKUii nig ABUrYHM obnagHaHHSA +0,3
5 KonueaHHs nig
BMIMBOM BiTPOBOIo 0 0,15
MOTOKY: -1 0,10
Oumapi B3OBX BITPOBOro
NOTOKY
Briornepek
He BiTPOBOrO MOTOKY
6 | AHTEHHO-LOrNoBI cnopyaun CcTauioHapHUI
6.1 | CToBOypwM wworn: KonueaHHs nig
—  TpyBYacToi KOHCTPYKLT BMNIIMBOM BiTPOBOIO -1 0,10
—  pewiT4acTol KOHCTPYKLUIT MOTOKY: -1 0,08
6.2 | BigTshkku LWorn BMonepek BiTPOBOro 0 0,15
NMOTOKY
Briornepek BiTPOBOro
NMOTOKY

B3[OBX BiTPOBOIO
NOTOKY
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umMKnis

Tabnuusa T.2 — 3HayeHHs napameTpiB A8 BU3HAYEHHS MPaHWYHO [OMNYCTUMOI KiNbKOCTI
npu

HanpyXeHHAX O-i

N

XaPaKTvePM.CTV"*' 3HayveHHsa napameTpiB ANns BUSHAYEHHS rPaHNUYHO AOMNYCTUMOI KiNbKOCTI |
Foyna HR onip -1,0 -0,8 -0,6 -0,4 -0,2

npokaty R,

g A | B, | A | B | A |B | A B, | A | B, | A

235<R,, <290 | 270 | 440 | 255 | 415 | 230 | 395 | 200 | 355 | 160 | 305 | 110

1 | 325<R,, <500 | 375 | 465 | 335 | 440 | 300 | 425 | 275 | 405 | 245 | 395 | 205

590<R,, <620 | 350 | 465 | 325 | 445 | 300 | 435 | 280 | 420 | 250 | 405 | 220

235<R,, <290 | 280 | 400 | 270 | 395 | 260 | 385 | 240 | 375 | 215 | 365 | 185

2 | 325<R, <500 | 400 | 415 | 370 | 405 | 330 | 400 | 300 | 395 | 275 | 385 | 235

590<R,, <620 | 445 | 465 | 435 | 460 | 425 | 455 | 405 | 445 | 385 | 440 | 360

235<R,, <290 | 525 | 470 | 505 | 495 | 495 | 525 | 480 | 570 | 470 | 620 | 455

3a | 325<R,, <500 | 525 | 470 | 515 | 480 | 505 | 495 | 500 | 505 | 495 | 535 | 480

590<R,, <620 | 525 | 470 | 525 | 470 | 525 | 475 | 520 | 485 | 510 | 500 | 500

235<R,, <290 | 350 | 460 | 350 | 455 | 335 | 450 | 315 | 445 | 285 | 430 | 245

36 | 325<R,, <500 | 445 | 390 | 445 | 400 | 435 | 400 | 425 | 405 | 410 | 410 | 385

590<R,, <620 | 500 | 390 | 500 | 385 | 500 | 385 | 490 | 380 | 475 | 380 | 435

235<R,, <290 | 660 | 485 | 630 | 500 | 605 | 510 | 580 | 525 | 555 | 530 | 535

4a | 325<R,, <500 | 665 | 485 | 640 | 485 | 620 | 490 | 600 | 500 | 580 | 505 | 565

590<R,, <620 | 665 | 480 | 650 | 475 | 635 | 475 | 620 | 475 | 605 | 475 | 590

235<R,, <290 | 415 | 455 | 395 | 460 | 375 | 465 | 355 | 465 | 350 | 470 | 335

46 | 325<R, <500 | 515 | 415 | 485 | 415 | 460 | 415 | 440 | 415 | 420 | 415 | 390

590<R,, <620 | 530 | 395 | 520 | 395 | 510 | 395 | 500 | 395 | 490 | 395 | 480




KiHeub Tabnuui T.2
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XapakTepucTuy- 3HaveHHs napameTpiB ANs BU3HAYEHHSA rpaHNUYHO JOMYCTUMOIT KifnlbKOCTI 1
Fovria HV onip -1,0 -0,8 -0,6 -0,4 -0,2 0
Py npokaty R,
g A | B, | A |B | A |B | A B, | A, | B, | A | B,
235<R,, <290 | 1000 | 605 | 975 | 620 | 955 | 640 | 935 | 660 | 915 | 680 | 900
5a | 325<R,, <500 [ 1000 | 605 | 980 | 610 | 965 | 620 | 950 | 630 | 940 | 640 | 925
590<R <620 [ 1000 | 600 | 990 | 600 | 985 | 605 | 975 | 610 | 965 | 620 | 955
235<R, <290 | 550 | 545 | 545 | 545 | 540 | 545 | 535 | 545 | 530 | 545 | 525
56 | 325<R,, <500 | 585 | 525 | 580 | 525 | 575 | 525 | 565 | 525 | 560 | 525 | 555
590<R,, <620 | 640 | 500 | 635 | 500 | 630 | 500 | 625 | 500 | 620 | 500 | 615
235<R, <290 | 890 | 565 | 880 | 585 | 870 | 600 | 850 | 620 | 830 | 635 | 805
6a | 325<R,, <500 | 895 | 565 | 890 | 575 | 885 | 585 | 870 | 595 | 855 | 605 | 835
590<R,, <620 | 900 | 560 | 900 | 565 | 895 | 570 | 890 | 575 | 875 | 575 | 855
235<R, <290 | 480 | 435 | 465 | 450 | 450 | 460 | 435 | 475 | 420 | 485 | 410
66 | 325<R, <500 | 525 | 435 | 510 | 445 | 495 | 450 | 480 | 455 | 465 | 465 | 450
590<R,, <620 | 560 | 405 | 550 | 406 | 525 | 407 | 510 | 408 | 505 | 408 | 500
235<R,, <290 | 1420 | 730 |1400| 755 | 1385 | 770 | 1370 | 775 | 1365 | 780 | 1345
7a | 325<R,, <500 | 1420 | 730 | 1405| 750 | 1390 | 765 | 1380 | 770 | 1370 | 775 | 1360
S90<R, <620 | 1425 | 720 |1415| 725 | 1405 | 735 | 1400 | 740 |1390| 750 | 1380
235<R,, <290 | 590 | 440 | 580 | 450 | 575 | 460 | 565 | 470 | 560 | 480 | 555
76 | 325<R, <500 | 630 | 440 | 625 | 445 | 620 | 450 | 620 | 460 | 615 | 465 | 615
590<R,, <620 | 665 | 410 | 665 | 415 | 665 | 420 | 665 | 425 | 665 | 430 | 670
Tabnuusa T.3 — pynu enemeHTiB i 3'egHaHb NPy PO3paxyHKy Ha BUTpMBanicTb
No Cxema enemeHTa i Mpyna
3/; po3TallyBaHHA pO3paxXyHKOBOIo XapaKTepI/ICTI/IKa ernemMeHTa erieMeHTa
nepepisy K
o OCHOBHWIA MeTan i3 NpokaTHUMK Y 0BpoBIeHNMHK
1 ‘@. MEXaHI4YHMM LLASIXOM KPOMKamMm 1
P Te X, i3 KpOMKaMn, 06pPiI3aHNMKN MALLUUHHUM Fa30BMM
pi3aHHAM 2
‘ OcHOBHMI MeTan 3 06pOBNEHNMN MEeXaHIYHMM LLUMAXOM
—\& KpOMKamu, Npwy pisHin WWpWHI | pagiyci nepexogy r, MM:
2 —_— ] . r > 200 1
L T. r>10 2
‘ |a
r<10 3a
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Ne Cxema enemeHTa i pyna
o po3TallyBaHHSA PO3paxyHKOBOro XapaktepucTmka eneMmeHTa efniemeHTa
nepepisy K
3 OCHOBHWIA MeTan y 3'€4HaHHAX Ha BUCOKOMILHNX BonTax 1
.y OCHOBHWIA MeTarn y 6onToBOMY 3'ejHaHHi (0onTu Knacy
a __@'/’, TOYHOCTi A) y po3paxyHKOBOMY nepepisi, nocnabneHomy
4 2 \/ OTBOpPaMM, NMPU HaKNaaKkax:
0] — 3 000x cTOpiH 3’eAHaHHA (PUCYHOK a); 46
= — 3 0gHoro 60Ky 3’egHaHHs (PUCYHOK B) 56
Mepexia i 3a0KpyrneHHs (Krnac YNCTOTM ra3oBOro pPi3aHHA
S un dppesepyBaHHsA) npu o =>72°, r>0,5b 2
dacoHkM NPAMOKYTHOI Ta TpaneuienoaibHoi hopmu, dki
NnpvBapeHi BCTMK abo B TaBp 40 €/1EMEHTIB KOHCTPYKLIN
0e3 MexaHiuHOT 06pobkM Nepexoay Big acoHKN oo
1 enemeHTa.
H Hwu3bKkoBYrneuesi Ta HU3bKoNerosaHi ctani 3
6 / ) 235 H/MMm? < Ryn < 390 H/Mm?:
¥ Osan 2 0,5 o 6a
\ Gran < 0,5 o 56
BucokomiuHi cTani 3 Ryn > 390 H/mm?:
Osan 2 0,5 o 7a
O3an < 0,5 ot 66
PacoHKM NPAMOKYTHOT YM TpaneuienodibHoi hopmu, aki
npuBapeHi 4o nosicie 6anok BHanyck B3A0OBX nosicy 6e3
7 i %m% MeXaHiuHOi 06pobKH LLBIB
Osan > 0,5 ot 6a
03an < 0,5 ot 60
MpopoexeHHs Tabnuui T.3
Ne CxeMa enemeHTa i
3/| posTallyBaHHS1 pO3paxyHKOBOIro XapakTtepucTtuka enemeHTa Mpyna enemexTa”
n nepepisy
CTUKOBI 3’eQHaAHHS 3 NONEPEYHUM LUBOM Npw gii
@ HaBaHTaXXEHHS, NPUKNageHoro NepneHaMKynspHO A0 MiHii
8 LLBA; MPU LbOMY, €MIEMEHTH, LLIO CTUKYIOTBLCS, € O4HAKOBOI

LLUMPUHN | TOBLUMHM:
— 3 ABOCTOPOHHIM HEOOPO6GIEHMM LLIBOM:
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Osan > 0,5 ot 3a
O3an < 0,5 ot ; 36
— 3 JBOCTOPOHHIM 00p0O6IEHNM LUBOM (3i 3HATUM
MEeXaHiYHMM COCOOOM NOCUNEHHS LLBA); 1
— 3 OQHOCTOPOHHIM HEO6POBNEHMM LLIBOM NPU BUKOHAHHI
Di3NYHNX METOAIB KOHTPOSIHO 3BAPHOIo 3’€QHaHHS:
Gsan > 0,5 ot 3a
Ozan < 0,5 Ot , 36
— 3 OAHOCTOPOHHIM HEOOpPOONEHNM LLIBOM 6€3 BUKOHAHHS
i3NYHNX MeToaiB KOHTPONIO:
— HW3bKOBYrNeLeBi Ta HU3bKOSeroBaHi ctani 3
235 H/Mm? < Ry < 390 H/mm?:
Osan = 0.5 Ot 6a
Ozan < 0,5 Ot 66
— BUCOKOMIUHI cTani 3 Ry, > 390 H/mm?: 24
Osan 2 0.5 Ot 66
Os3an < 0,5 ot
[2 [2__.|CTUKOBI 3’€eQHAHHS 3 NONEPEYHUM LUBOM; ENIEMEHTH, LLO
7 M %cmxymﬂ:cg, € PI3HOI LLUMPUHN YU Pi3HOI TOBLUUHN:
5 @ M Osan 2 0,5 o 3a
Iz la 03an < 0,5 at 36
CTUKOBI 3'eAHaHHA 3 NonepeyYHNM HeobpobeHM LLBOM,
AKi BUKOHaHI Ha nigknagHoMy nNucTi (pUcyHokK a) abo Ha
nigknagHoMy Kinbui (pUCcyHoK 6), Lo 3anuLiaoTbCs.
Hu3bkoBYyrneuesi Ta HU3bKOSEroBaHi ctani 3
235 H/MM? < Ryn < 390 H/MM? :
— PV BUKOHaHHI (PisndHMX MeToAiB KOHTPOM 3BapHOro
3’eQHaHHSA:
Osan = 0,5 Ot da
O3an < 0,5 a1 ; 56
— 6e3 BMKOHaHHi i3UYHNX METOAIB KOHTPOSHO 3BAPHOI0
3’€AHaHHSA:
Osan 2 0.5 Ot 6a
Ozan < 0,5 Ot 66
Buvicokomiuni ctani 3 Ryn > 390 H/mm?:
— PV BUKOHaHHI (PisndHMX MeToAiB KOHTPOM 3BapHOro
3’eHaHHS:
Osan = 0,5 Ot ‘a
O3an < 0,5 ot ; 6o
— 6e3 BMKOHaHHi hi3NYHNX METOAIB KOHTPOSIO 3BAPHOIo
3’eHaHHS:
Osan 2 0,5 Ot ’a
76
Ozan < 0,5 Ot
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MpogosxeHHst Tabnuui T.3

Cxema enemeHTa i pyna
Ne 3/n | po3TallyBaHHA pO3paxyHKOBOrO XapaktepucTtuka enemeHTa enemeHTa
nepepisy K
S 3BapHe 3'eqHaHHSA BCTUK NpoKaTHMX Npodinis:
11 = @\, Gan> 0,5 o1 3a
Ozan < 0.5 Ot 36
3BapHi Nepepi3n ABOTaBPOBOro, TaBPOBOIO Ta iHLLMX
TUNiB, 3BapeHi HenepepBHNMM MOB3A0BXHIMN NOACHUMMU
— LuBamMu Npu Ail 3ycnnng B3g0BX OCi LWBa:
12 — BMKOHaHi 3 NOBHMM MPOBapoM; 2
» — BUKOHaHi 6e3 NoBHOro npoBapy:
Osan 2 0,5 o 3a
03an < 0,5 ot 2
MprBapka NoB34OBXHIX pebep:
— 3 MOBHUM NMPOBapPOM:
Gsan > 0,5 ot 4a
13 051 < 0,5 ot ; 46
— 3 HEMOBHUM NPOBAPOM:
Gen> 0,5 &1 6a
Osan < 0,5 ot 66
MprBapka HakNagoK Yn enemMeHTIB NiACUNEHHS KyTOBMMU
LBaMU;
14 Osan = 0,5 ot 6a
03an < 0,5 ot 606
3BapHi 3’€AHaHHS 3 NONEPEYHUMM KYyTOBUMMU LLIBAMU, LLO
BWKOHaHI:
— 3 MOBHUM MPOBapPOM:
Osan 20,5 ot 4a
15 Ozan < 0,5 Ot , 46
— 3 HEMOBHUM NPOBAPOM:
Osan 20,5 ot oa
Ozan < 0,5 Ot 56
3’€HaHHS 3 HaMyCKOM, L0 MatoTh:
15 | — (bnaHrosi WBK B MicUSAX nepexoay Big enemeHTa 4o
S S -‘EqF” KiHLiB doriaHroBmx LUBIB (PUCYHOK a):
16 o v an 2 0.5 s
03an < 0,5 ot ; 70
- ﬁf{"‘ — 3BapOBaHHSA MO KOHTYPY (PUCYHOK ©):
li e Osan > 0,5 ot 6a
66

Osan < 0,5 ot
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KpinneHHs pisHoro poay aCoHOK, yropiB, LiK aHKEPHUX
NPUCTPOIB ANA KPiNnNeHHsa cTaneBux KaHaTiB, TOLWO,
donaHroBUMmM LLIBaMM:

17 ‘l"m? Osan = 0.5 Ot 7a
#i:m:u;_.@ Osan < 0,5 ot 76
’ 76
KiHeub Tabnuui T.3
Cxema enemeHTa i Npyna
Ne n/n | po3TawyBaHHsI PO3paxyHKOBOIro XapaktepucTuka enemeHTa enemMeHTa

nepepisy K

*) Y MO3HauYeHHi rpynu enemeHTiB: iHOEKC «a» O3Ha4ae, WO 3aruLIKOBI 3BaplOBaHHI HamnpyXeHHs
Oszan > 0,5 ot ;
iHOeKkc «O» 03Ha4ae, WO 3anMLIKOBI 3BapHOBaHHI HAMPYXEHHS Osan < 0,5 ot, A€ ot - FPaHuLs TEKYYOCTi.

MpumiTka.

BennunHy czan BCTAHOBIMIOKTb PO3paxyHKOM abo ekcnepumeHTanbsHo.

Anga 3BapHMX 3'€dHaHb NpWU NPOEKTYBaHHI HEOOXiAHO MpPMAMATK, LLO BMCOKI 3anuLLKOBI HanpyXeHHs
Ozan > 0,5 6t BUHWKAIOTbL B MOMNepeyvHuX LUBax Npu 3BaploBaHHI erNeMeHTIB LUMPUHOIO He MeHwe Hik 200 MM i
TOBLLMHO Bifl 16 MM Ta B NO3A0BXHIX LIBaxX AOBXWHOK Oinblue Hixk 1000 MM i TOBLLMHOW Binblue Hixx 10 MMm.
119 donaHroBmx LWBIB BBaXXAETbCS LLIO BMCOKI 3aNMULLIKOBI HaMPY>KEHHSA YTBOPIOKTHCS B MICLUAX 3aKiHYEHHS LUBIB
He3anexHo Big JOBXWHU LWBA Ta TOBLUMHW MeTany.

Mpu pospaxyHkax Ha BTOMY 3BapHWUX 3'€QHaHb Ta €MNeMEHTIB KOHCTPYKLIN 3 KOPOTKMMMU LUBAMWU HU3bKi
3aNMLLKOBI HAMPYXEHHA Osan < 0,5 ot HEOOXIAHO NpUMaT ANSA NUCTOBOTO NPOKaTy TOBLLMHOK MEHLLE HidK 16 MM

i dacoHHOro NpokaTy TOBLUMHOI MeHLUe HiK 10 MMm.

Tabnuusa T.4 — NapameTpn 4Ns BU3HAYEHHSA rPaHULLb BUTPUBANOCTI

Fpyna 3HayeHHs1 o, Ans ctanen 3 Ry, H/mMm? 3HaueHHst d, ans ctanen 3 Ryn, H/Mm?
235<R,, <290] 325<R, <500 | 590<R, <620] 235<R, <290 ] 325<R, <500] 590<R, <620
1 122 140 180 0,88 0,90 0,76
2 110 120 135 0,95 0,98 0,87
3a 62 62 62 0,88 0,88 0,88
36 95 95 95 0,82 0,82 0,82
4a 48 48 48 1,00 1,00 1,00
46 80 80 80 0,90 0,90 0,90
5a 30 30 30 0,97 0,97 0,97
56 62 62 62 0,88 0,88 0,88
6a 22 22 22 1,00 1,00 1,00
606 58 58 58 0,80 0,80 0,80
7a 20 20 20 1,00 1,00 1,00
76 40 40 40 0,93 0,93 0,93
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Ta6bnuus T.5 — XapakTepucTUyHi 3Ha4eHHs CepeHbOro KBaApaTUYHOro BiAXMNEHHs S
rpaHuLi BUTPUBANOCTI

BennunHa 3anmwKoBUX HanpyXeHb S, MO rpynax enemeHTis
505 1 2 3a 4a 5a 6a 7a
Gaan = 5> 35 28 12 10 8 6 7
cor 1 2 36 46 56 66 76
Gaan =5 4 35 28 20 15 12 9 7
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OOOATOKY
(ooBigkoBwuin)
BU3HAYEHHA KINACY BUKOHAHHA

Y.1 Ons 3abeanevyeHHs1 HaginHOCTIi BMKOHaAHHS pobiT 3rigHo 3 CTY EN 1090-1, ACTY EN
1090-2 ta OCTY EN 1090-4 HeobxigHO BM3HAYUTW BIAMOBIAHWIA Knac BUKOHaHHSA. Llen mopaTtok
BCTaHoBMNoe 6asoBi npaBuna Onsi Takoro BU3HAYEHHS Ha OCHOBI BUMOr OyaiBenbHUX HOPM,
pPO3p0o6IEHNX HA OCHOBI HaLLiOHANBbHMUX TEXHOMOTMYHUX TPaaWULin.

Y.2 Knac BUKOHaAHHS.

Y¥.21 Knac BukoHaHHa (EXC) — cuctematusoBaHum Habip BMMOr, 3a3HayeHux Ans
BMKOHaAHHS CMOpYA, OKPEMOIT KOHCTPYKLIT abo enemeHTa.

Y.2.2 [1ns BU3HAYEHHHA BUMOT OO BMKOHAHHSA CTaneBux KOHCTpykKUin 3rigHo 3 OCTY EN 1090-
1, OCTY EN 1090-2 ta ICTY EN 1090-4 knac BukoHaHHA (EXC1, EXC2, EXC3 abo EXC4) Tpeba
BM3HA4YaTU [0 MNO4YaTKy BMKOHAHHA poOGiT. JKOPCTKICTb BMMOr [0 BWKOHAHHS MOCTYNOBO
30inbLyeTbes Big knacy EXC1 go EXC4.

Y.2.3 Knac BUKOHaHHSA BU3HAYa€ETbCA 3 BpaxyBaHHSAM:

— Knacy Hacnigkie (BignosiganbHocTi) BignoeigHo go ABH B.1.2-14;

— KaTeropii KOHCTPYKLi, enemeHTa abo geTani BignoBigHoO oo goaatka A,

— TNy HaBaHTa)KeHHSA BignosigHo go n. Y.2.4.

Y.2.4 [Ina BM3HAYEHHSA Kracy BUMKOHAHHS PO3rMsgaeTbCa OBa TUMW HaBaHTaXKEHHSA — cTaTudHEe
HaBaHTaXKEHHSA Ta AMHAMIYHE HABaHTaXKEHHS, sike MOXe MPU3BECTU OO0 PYMHYBaHb Bif YTOMIEHOCTI.
[nga craneByx KOHCTPYKLiR, WO NigndraioTb 4ii AMHAMIYHOTO HaBaHTaXXEHHs nepenbayvyeHo BULLIMI Knac
BUKOHAHHS.

Y.2.5 BusHauyeHHs knacy BukoHaHHs (EXC) cnig BukoHyBaTK 3rigHo Tabnuui Y.1.

Tabnuusa Y.1 Bubip knacy BukoHaHHs (EXC)

Knac Hacnigkis Ta kaTteropid Twun HaBaHTaXXeHHSA
BIANOBIAHOCTI CratnyHe JvHamiyHe

A EXC 3 EXC 39

CCs3 b EXC 2 EXC 3
B EXC 2 EXC 2
A EXC 2 EXC 3

CC2 5) EXC 2 EXC 2
B EXC 2 EXC 2
A EXC 2 EXC 2

CC1 5) EXC 1 EXC 2
B EXC 1 EXC 2

a) Knac EXC 4 moxe 6yTu 3aCTOCOBAHO [0 KOHCTPYKLIN 3 eKCTpeManbHUMK Hacnigkamu BigMoBU.

Y.2.5 AKWo Knac BWKOHaHHSA, BCTAHOBMEHWM AN MEBHUX enemMeHTiB Ta/abo peTanen,
BiZlPi3HSIETLCS Bif KNacy BUMKOHAHHS, LLIO BCTAHOBMEHO 40 KOHCTPYKLIi B LNTOMY, TOAi Taki efieMeHTu
Ta/abo geTtani cnig no3Ha4aTy OKPeEMO.

Mpumitka. Y koHCcTpyKuii knacy EXC 1 cnig 3actocoByBaTu knac EXC 2 oo Takux enemMmeHTiB:
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— 3BapHi enemeHTU, BUroTOBIEHI 3i cTani knacy C355 Ta Buue;
—3BapHi enemMmeHTM KaTeropii BignosiganbHoOCTi b, fAKi 3'€gHylOTb 3BaptoBaHHAM Ha
OyaiBenbHOMY MangaHuuKy;
— eNleMeHTH, WO nig Yac BMpobHMLUTBA migganucsa rapsyoMy opMyBaHH0 abo
TepMiYHOMY 0B6pOBNEHHIO.
(Oodamok Y 3miHeHo, 3miHa Ne 1)
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OOOATOK @
(ooBigkoBwuin)

BY3JIN ®EPM 3 BE3MNMOCEPEQHIM NMPUKPIMJNIEHHAM EJIEMEHTIB PELWLITKU OO
noAciB
Mpwn po3paxyHKy By3niB hepM 3i CTPMXKHAMM TPyO4acToro i ABOTAaBPOBOro NEpPEPI3iB |
NPUKPINNEHHSIM  efeMeHTIB  peliTok ©e3nocepegHbo A0 nosciB  (6e3  dacoHoK)
pPEeKOMeHOYETbCA MEPEBIPATM HECydy 30aTHICTb iX enemMeHTiB 3rigHo 3 17.3.5 BignosigHo
pekomMeHaaui HaBegeHux y [10].
®.1 Pepmu i3 rHyTO3BapHUX Npodpinie
®.1.1 EnemeHTn By3niB hepm 3 3aMKHYTUX FTHYTO3BaAPHUX NPOQiniB NPSIMOKYTHOIO
nepepisy (pucyHok ®.1) cnig nepesipsat 3rigHo 3 ©.1.2...9.1.6.

a — K-noaibHui npu TpukyTHIN pewitui ; 6 — K-nogiGHun npu poskiCHin peLuiTui; B —
OMOPHWIA; T — Y-NoAioHMIA
PucyHok ®.1 — Bysnu chepm i3 rHyTo3BapHuX npodinis
®.1.2 Y pasi 0QHOCTOPOHHBLOIO MPUMMKAHHA [0 Mosicy ABOX Ta Oinblue enemMeHTiB
PewiTkn 3 3ycunnammu pisHMX 3HakiB (pucyHok ®.1, a, 6), a TakoX OQHOro eriemMeHTa B
onopHux Byanax (pucyHok .1, B) d/D<0,9 ta g/b; <0,25Hecyuy 3paTHiCcTb CTiHK
Nnosicy Npu MiCLEBOMY 3rMHaHHI (MPOAaBMOBAHHI), A0 AKOro NPUEQHYETLCA peLUiTka, cnig
NepeBipsATU Y 30HI KOXKHOT PeLUiTKK, WO NPUEHYETLCS, 3rigHO 3 hopMyroto:

@N |+1,5|Md|J 7.(0,4+1,8g/b,) f sine,
ody JyyeroR (0 +g+2DF) T

ae Nd - 3ycunng B eNeMeHTi peLUiTKu;

(®.1)

Md - 3rMHanbHUM MOMEHT B MSOLWWKMHI bepMn Big OCHOBHOrO BMNSIUBY B €MEMEHTI

pewiTkn B MepeTuHi, WO criBnagae 3 CTIHKOK MOsCY, OO0 SIKOro MPUEAHYETbCA peLuiTka
(MOMEHT Bif »XOPCTKOCTI BY3niB Cnif BpaxoByBaTw 3rigHo 3 17.3.2);
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O, - KYT NPUMVKaHHSA eriemMmeHTa PeLliTkv [0 Moscy;
V4 - KOedilieHT BNIUBY 3HaKa 3yCUNns B eNeMEHTI PELLiTKU, SKui NpuimMaeTbes 1,2

npu po3tasii 1,0 - B iHWKX BUNagKax;
g - nonosBuHa BiACTaHi MK CYMDKHMMM CTiHKAMW efieMeHTiB  pewiTkn abo

nonepeyHoi CTiHKK Po3Koca i ONoOpHUM PebpoM;
b, - DoBXUHa AiNAHKM NiHiT NEPeTUHY enemMeHTa 3 MOsSICOM B HaNPsiMKy OCi NOsiCy, Lo

nopistioe d, /sine, ;

f - poamip, akuin pospaxosyeTbea 3rigHo 3 popmynoo T =(D—d)/2;

Yp - KOedilieHT BNMBY NO3LOBXHBOI CUIU B NOSCI, AKUA BU3HAYAETLCS MPU CTUCKY
B MOSICi, SKLLO |F,|/(ARy) >0,5 srigHo 3 popmyrow ¥, =ZL5—|F||/(ARy) , B iHLIMX
sunagkax ¥p =1,0;

TYyT FI - MO3A0BXHS cuna B nosici 3 60Ky pO3TArHYTOro eneMeHTa peLliTku.

(Mynkm &.1.2 3miHeHo, 3miHa Ne 1)
®.1.3 Hecyyy 3gaTHiCTb CTiHKM nmosicy B Y-nogibHux Bysnax (pucyHok. .1, 1), a

TaKoX y By3nax, 3asHavyeHux y ®.1.2, npn g /bd > 0,25 cnig nepesipsTu 3a hopmynoro:

1’7|Md|] v, fsina
Ng |+ n z <1.
(' | dy ) 7ere7oRt2(0, +242DF)

(©.2)
®.1.4 Hecydy 3gaTtHiCTb Oi4HOI CTiHKM B MNNOLMHI By3na B MiCLi MPUMUKAHHS

ctucHeHoro enementa npu d /D > 0,85 cnin nepesipsitn 3a hopmyroto:

N v sin’«a
d/n 2«1, (©.3)
27cythytdb

ne Y; - KoediuieHT BNMMBY TOHKOCTIHHOCTI MOsACy, AnA  BiAHOLUEHHSA

D, /t = 25 npuitmaetscst pisium 0,8, B iHWMX BUNagkax - 1,0;
k - KoedilieHT, L0 NPUNMAaETbLCS:

npu 4(t/ D, )2 —R, /E <0 srigro 3 dhopmynoio K :3,6(t/ Db)2 E/R,,
npm 0< 4(t/ D, )2 -R,/E< 6-107 3rigHo 3 chopmyrioo

k=0,9+670(t/D,)" ~170R, /E ,

B iHwwux Bunagkax K =10.

(MyHkm ®.1.4 3miHeHo, 3miHa Ne 1)

@®.1.5 Hecyuy 3gaTHICTb eneMeHTa peLliTku Y 30Hi NPUMUKaHHA A0 Moscy crifg
nepesipATy:

a) y By3nax, 3asHaveHux y #.1.2, arigHo 3 hopmynoto:
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<1, (©.4)

[INdI+ O,E:j|Md|Jyn(l,4+0,018D/t)Sinaz
b Vely kRyd A
ne K - cnin BusHauaty, sik y ®.1.4, ane 3 3amMiHOK XapakTepUCTUK MOSICY Ha
XapaKTepUCTuUKn erieMeHTa peUJiTKI/IZ

D, Ha GinbLue i3 sHavens d a6o d,, t Ha t; i Ry Ha Ryd?

Ryd - po3paxyHKOBWIA OMip CTasni enemMeHTa peLUiTky,
ONS eneMeHTa peLliTkKM HeKkBaapaTHOro nepepisy B niBy YactuHy dopmynm (d.4)
3+d/d,)
2(2+d/d,)’
©) y Byanax, 3asHa4yeHux y ®.1.3, srigHo 3 hopmynoto:
(INd|+ 0,5|Md|j7/n[1+0,01(3+5d /D-01d, /t,)D/t]sina, _
d, V4 kRyd A

cnig BBOOUTU MHOXHUK

1,

(P.5)
ae td - TOBLUMHA CTiHKM (NONWLi) enemMeHTa peLliTKu.

Bupas B kpyrnux gyxkax dopmynu ($.5) He NoBMHEH BYTN MEHLLE HiXK HYIb.
[na enemeHTiB peLUiTKM HEKBaApaTHOrO nepepidy B NiBy yYactuHy dopmynu (P.5)

cnif, BBOAWUTM MHOXHUK (l+d /db)/Z.

@®.1.6 MiuHicTb 3BapHMX LUBIB, LLO MPUKPINSIIOTbL €NEMEHTU PeLUiTKM A0 NosAcy, cnig
nepeBipsaTy:
a) y Byanax, 3a3HadyeHunx y ®.1.2, 3rigHo 3 opmynoto:

(|Nd|+0,5||v|d|]yn(1,06+o,014D/t)§inaz <1, ©.6)
d, Bk 7. Ry (d+2d, /sine,)
ae ,Bf , kf , wa cnig npurimaTy 3rigHo 3 16.1;
0) y By3nax, 3a3Ha4yeHnx y ¢.1.3, 3rigHo 3 bopmyrioto:
(|Nd|+O,5|Md|)yn[1+0,01(3+5d/D—O,ldb/td)D/t]sinaz <1
d, 4p.Kcdyy Ry
(©.7)

®.2 depmu 3 Kpyrnux Tpyo
®.2.1 EnemeHTn By3niB cdepm 3 kpyrnux Tpy6 (pucyHok ®.2) cnig nepesipsATH 3rigHo
30.22..0.25.
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a 6 B
a — K-noaibHnn; 6 — X-nonibHuin; B — onopHuin
PucyHok ®.2 — By3nu doepm 3 Kpyrnmx Tpyo
®.22 Y pasi npuMUKaHHA OO0 NOACY  [EKNbKOX  €feMeHTIB  peLuiTku

(pncyHok @.2, a, 6), a TakoXX OOHOro enemMeHTa B OMOPHMX By3nax (pUCyHoK @.2, B) Hecy4dy
3[aTHICTb CTIHKM MOSACY NpW MIiCLEBOMY 3ruHi (NpogasnoBaHHI) cnig nepeBipsTU Yy 30Hi
NpUeOHaHHA KOXHOT peLliTkn 3a hopmynamu:

210

n
=1

N,
Ae i - HoMep NPUEerforo eneMeHTa;
j - Homep npl/lnernoro erneMeHTa, Wwo posrn;maeTbCﬂ;

ynsinaj/(y/jzs)gl, (®.9)

& - KoeilieHT BNNUBY pO3TallyBaHHA KOXHOMO 3 CYMDKHUX Mpunernux

erleMeHTIB MO BiAHOLIEHHIO [0 TOro, WO PO3rNsSAAETbCs, BU3HAYAETHCS 3rigHO 3
Tabnuueto ©.1, npu 1 = | & =1:

H - KoediLjieHT, npu =], AKUN BM3HAYaETbCA 3rigHo0 3

LM,
chopmyrnoto: L4 :ﬁJr#

. cnpu 1 # | g6 =1,
Vi |Nj|lysine

i

TYyT ydj - KoediujieHT BMMMBY 3HaKa 3ycunna B NPUNErnoMy eremeHTi, Lo
po3arnagaetbes, npunmaetbcs 0,8 npu poataryBaHHi i 1,0 - B iHWKX BUNagkax;

7/zj - koediLiEHT BNAMBY OOBXUHU NPUMUKAHHS €MeMeHTa, WO po3rnsaacTbCa:

- ANS UMNIHAPUYHUX NpUMKKaHb (TPY6) 7/ =1;

- AN HELMNIHOPWYHMX NPUMMKaHb, BU3HAYa€eTbCs 3a hopmynoto

IZJ _bj .
2(2D—b))

YT bj abo b, - LUIMpUHA NPUIErIoro eneMeHTa (ans Tpybéyactoro enemeHTa

7/Zj =1+
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Mj — 3rMHaYUN MOMEHT Bifi OCHOBHOIO BMNSIMBY Y €MEeMEHTI, Lo

pO3rnNagaeTbCs, B NEPETUHI, SKMIA NPOXOAUTL Yepes TOUKY NepeTuHy OCi Liboro
ernemMeHTa 3 TBipHOI NOACY Y MIOLWWMHI BY3na;

Izj - [OOBXWHA [OiNAHKM MPUMUKAHHA eneMeHTa, WO po3rnsaaeTbes,
BM3HAYaETLCA 3rigHO 3 OPMYIOH0 Izj = dj /sin Olj ;
Ni , Nj - 3yCUnnNs B efieMeHTi peLUiTKu, WO NPUESHYETLCS A0 NOSCY, NPUNHATE

3 ypaxyBaHHSIM 3HaKa «MNMC» Npu po3Tsasi, «MiHYC» MpU CTUCKY;
Vi :arCSin:BWi » Ae :Bwi :hNi /D J

Tyt D, - WnpnHa oxonneHHs nosicy MpUNErnMM enemeHToM Mix KpoMKamu
ssapHoro wea (npn G, <0,7, pne f;, npuimaetbcs 3rigHo 3 Tabnuuero .1,
ponyckaeTbes npuitvatn fB,; = B, npu B, > 0,7 cnig npuiimatn b,; =0, _tdj );
npn B <0,7 ponyckaetscsa npuitmatn ; =1,054;;
npn B >0,7 ponyckaetses npuitmatn ; =1,054 (1+0,158, ) ;
7Dj' KoeiuieHT BMAAMBY MO3AOBXHLOI CMAM B MNOSACI, SKUN BU3HAYaETLCA NpwU
CTMCKY B NOsCi 3rigHO 3 popmynoto ¥, =1-0,5[F; /(ARy)]Z;
ne F j~ MO3AOBXHS cuna B NOSCi 3 60Ky POSTAMHYTOTO eNemMeHTa PeLUiTKY; B iHLLMX
BUNagKax Jp; =1;

Vi - KoediuieHT BNAMBY MIOKPINIIEHHA CTiHKM MOACY Y BY3ri MonepeyHnumu

pebpamn, giadparmamu TOWO, MPUAMAETbCA piBHUM 1,25 npu  poaTallyBaHHi
nigKpinnoBanbLHOro pebpa B Mexax AiNsHKM po3rnsgyBaHOro npuUMUKaHHa i 1 - B
iHLUMX BUNagKax;

S - xapakTepucTuka Hecy4oi 30aTHOCTI MOSICY, LLO BU3HAYAETLCS 3@ POPMYIIOHD:

S =13(L+0,025)t?R, 7. (©.10)

YT O = D/t ToHkocTiHHiCTb nosicy.

Taonuua ®.1
PosTaluyBaHHs OCi CyMDKHOro enemeHTa, Tun
LLIO MPUMUKaE 0 NOSCY, BiAHOCHO OCi syana Sij 8”—
enemMeHTa, o po3rnagaeTbcs
1,3¢;(1+0,025)
3 Toro x 6oky nosicy K - 1-

1+0,046

0<s. <D cos2| ZSi || _3yi+0,025) |
’ 1+5,48 +5,6 5

3 npoTtunexHoro 6oky noscy X
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PosTalwyBaHHs OCi CyMiKHOro enemeHTa,
Lo NpUMUKae 4O Noscy, BiAHOCHO OCi
ernemMeHTa, Lo po3rnagaeTbes

Tun
. E..
By3na SIJ 1]

Mpumitka 1. gij - HaiMeHLUa BiACTaHb B3OBX OCi MOSACY MK 3BapHUMM LLIBaMU, LLIO NPUKPINOTL A0 NOsSICY

po3rnaayBaHUM i CYMKHUIN enemMeHT peLliTkv (MO300BXHiN NPOCBIT):
D D - -
O =| o +6& |(ctgo+ctga;)—— A, _ﬂ‘
2 2(sing; sing;

Sij — BiACTaHb B340BX NOSACY Mk BopTamun NpunernmMx po3rnsHyToro i CyMiXXHOro eneMeHTiB:

D 72 D 7
ﬂi = bi / D - BigHOLUEHHSA LLUNMPUHN NPUMUNKaHHA CyMi)KHOFO enemMeHTa oo /J.iamepr nosacy (,D,J'lﬂ pr6‘-|aCTl/|X
enementis 5, =d. /D).

Mpumitka 2. 3HaueHHs & jj MPUIMAKOTLCA PiBHUMM:
npu g, <0 é’ij=0,6;
nu 0<g; <D & =1-0,4(1-g;/ D)*;
npu gijZD gij:1

@®.2.3 Hecyuy 30aTHICTb CTiHKM TPyBYacTMX eNeMeHTIB peLliTki nobnun3y npumMmKaHHs
00 nosicy cnifg nepesipaTn 3a opPMYIIoH:

NA+&5)y, .
VeVdVed Ryd Ad

ae & - koegiuieHT, wo popisHioe: 0,008 - ana poskocis B K-nogibHUx By3nax, npu

1, (®.11)

pO3paxyHKy NpUMMKaHb AKMX 3HaAYEeHHS koedilieHTa é’ij, BM3Ha4eHoro 3a Tabnuueto ¢.1,
cTaHoBUTb MeHLe 0,85; 0,015 - B iHLWUKMX BMNaaKax;
Ved - KoediuieHT ymoB poboTu, wo popisHwe: 0,85 - gna enemeHTiB, WO

nepeTnHaKTbCs Y BY3ni 3 ABOMA iHLWMMMW €fleMeHTamu, Lo MatoTb PisHi 3Hakm 3ycunb; 1 —
B IHLIMX BUMagKax.

®.2.4 lNpun NigKpinneHHi CTiHKM noscy Yy By3ni (Y MiCUSX NPUMMUKaHHS NpUnermnoro
efemMeHTa, LO pPO3PaxoBYETbCA) MPUIErfo i MNpuvBapeHol [0 MOSICY Haknaakolo

TOBLLUWHOO ta 3aMmicTb Ry y chopmyni ($.10) cnig npuimaT po3paxyHKOBUIA onip cTani
Haknagku Rya? samictb [ - 3BeneHy ToBLMHY tef , IKa NPUUMAaETbCA: ANS PO3TArHYTUX

npunernux enementis 1, ane ne 6Ginbwe 1,5t; ans ctucnytux -t +0,25t

ne Loy - 6inbwa, a L, - meHwa s toswmn t Ta L.

@®.2.5 MiyHicTb 3BapHUX LUBIB Y pasi pidaHHs Tpyb 3i CKOCOM KPOMKM OOMYCKAETbCS
nepesipaATH 3a HOPMYIOHD:
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1,057, N
~2hT < (@.12)
ARy

ae Rwy— pPO3paxyHKOBUA ONip 3BapHOr0 CTUKOBOrO  3'€fHAaHHA, WO
npuMMaeTbes 3a BkasiBkamu 16.1.
&®.3 depmu 3 gBoTaBpiB

®.3.1 Byanu chepm 3 gBoTaBpiB 3 napanenbHUMKU rpaHamMu nonuub (pucyHok ©.3)
cnig nNepesipATN BPaxoBYOUN:

— Hecyuvy 3[aTHICTb AiNsHKM CTiHKM NOSCY, BiANOBIOHOT CTUCHYTOMY eneMeHTy
peLliTku;

— Hecy4y 3gaTHICTb MonepeYHoro nepepisy nosicy Ha 3cyB.

Ny o
ME
g I
,/ I\WII
F; o ] 5
B VA B e M R I e/ b

3 T 2l |

" N B

a 6 B
a - K-nogibHun npm TpUKyTHIN peLwiTui, 6 - Te XX came, Npu poO3KICHIM peLuiTui;
B — OMOPHUN

PucyHok ®.3 — Bysnun cepm 3 gBoTaBpis
®.3.2 Y pasi OOHOCTOPOHHBOIO MPUMUKAHHA A0 nodAcy pABox abo 6Ginblwe
ABOTaBPOBUX €/IEMEHTIB PEeLUiTKM i3 3yCUnnsaMmn pisHux 3Hakie (pucyHok @.3, a, 6), a Takox
OJHOro efniemMeHTa B OMNOpHUX By3nax (pucyHok ®.3, B) npu g <15MM Hecy4y 3aaTHiCTb

nonuui nosAcy cnig, I'IepeBipFITI/I Ona KOXXHOro npunernoro efieMeHTa 3a C*)OpMyJ'IOFO:

M| yoRE(2d,  D? 22D
N,|+ / Y b+~ + =
(' 8 7 T st Te sing

)+ R,o (A —t,d) <1,

z
(P.13)
ae 7p - kKoeilieHT, Lo BU3Ha4YaeTbea 3rigHo 3 G.1.2.

@®.3.3 Hecyuy 3gaTHiCTb AiNSHKM CTiIHKWM OBOTaBPOBOro MOSACY i, Oi€t0 CTUCHYTOro
[BOTaBPOBOro enemMeHTa peLUiTkM Cnif nepesipsaTy 3a hopmyrnoro:

Ny7, sin*e, I(L,5 7,75 R,dyt,)<1, (@.14)
Ae t, - ToBLWMHa CTiHKM noscy.

@®.3.4 Hecy4y 3gaTHiCTb nNonepeyHoro nepepisy ABOTaBPOBOro NosAcy nig BAAYMBOM
nepepisyroyoi cunm y By3ni Cnig nepesipsaTy 3a opmynoto:

Q70 /{ 7. oR[A—(2— g) Dt+(t, +2r )t]} <1, (©.15)

ae Q - monepeYyHa cuna y By3ni piBHa MeHLWomy 3 JoOyTKiB Nd sina;;
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7D - KOemilieHT, Lo A0PIBHIOE 1,3- ol Ry, ane He Ginbuwe Hix 1,0;
RS - pO3paxyHKoOBMI Onip 3CyBY CTani Noscy;
¥ :1/\/l+1692 /(3t%);

I 2 - pagiyc 3aoKpyrneHHs npodisio rnoscy.
@®.3.5 Hecyuy 3pgaTHiCTb ABOTABPOBOro efieMeHTa peLliTki nobnunay npumMmkaHHa o
nosAcy cnif nepesipaTy 3a popmyroro:

Ny, (1+0,05d /t)/( 7.7y R A1, (®.16)

ne 74 - KoedilieHT, Wo npunmMmaeTbes 3rigHo 3 ©.1.2.

@®.3.6 Mepepi3 3BapHUX LUBIB, WO NPUKPINIOITL eNeMeHTU peLuliTkKnm OO noscy, cnig
npuiMati  BiONOBIAHO HeCcyyol 34aTHOCTI  AiNsHOK  KpinneHHs  (nonuub,  CTiHOK)
ABOTaBPOBOr0 efieMeHTa peLuiTku.
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OOOATOK X
(ooBigkoswuin)
PO3PAXYHOK BAJIOK I3 THYYKOIO CTIHKOIKO TA PEBPAMU
X.1 [o uboro gopaTtka BKIOYEHi pO3'sICHEHHS OO0 PO3paxyHKiB 6arnok i3 rHyqkoro
CTiHKOIO Ta pebpamu BigMoBIOHO A0 pekoMeHaauin, HaBeaeHux y [10].
X.2 PospaxyHkoBi chopmynn y 22.2 HaBeaeHi Ana 6anok i3 cTiHkamu, ski nigkpinneHi
nonepevyHnMmn pedpamm >XOPCTKOCTI i HECYTb CTaTUYHE HaBaHTAXKEHHS. YMOBHA THYYKICTb

CTiHKM ﬂ_,w =(h /t)‘/Ry | E 3naxogutbes B Mexax GSZ_W <13. ObmexeHHs 3BEpXy

3pobneHo ans 3anobiraHHS BUMMHAHHIO B MNMOLUMHI CTIHKM CTUCHMX MosiciB Ganku, ki
BMKOHaHi 3 nMcToBOi cTani. OOMeXeHHs 3HM3Yy BKa3aHO OPIEHTOBHO, TOMY UMM METOAOM

po3paxyHKy MOXXHa KopucTyBaTUCA i npwu Iw <6, AKLLO

nepesipkM BUKOHYHOTbCA BignosigHo Ao 9.5.1 — 9.5.3. CyTHICTb 3aCTOCOBYBaHOro MeToay
nonsirae B 06Ky 3aKpUTUYHOI CTadii poboTU CTiHKMN.

X.3 Hanbinblw noBHe pilleHHs anst 6ankM CMMETPUYHOro ABOTAaBPOBOro nepepisy npu
YNCTOMY 3rMHI OTpMMaHo B poboTi [11]. paHWyHi 3HA4YeHHA MOMeHTy M, 3HanaeHo 3
PIBHSAHHS, sike anpOKCUMYE TOYHE PiLlEeHHS:

M, /(WRy) =(y +0,224y)/ (v +0,224), (X.1)
ne w=A¢ /Ay 7=0,259+1945/(2,-11).

B Tabnuui X.1 HaBedeHi 3HAYEHHS rPaHNYHMX MOMEHTIB, AKi 0B4YMcneHi 3rigHo 3

dopmyroto (X.1).

Tao6nuusa X.1-TpaHWU4yHi MOMEHTU

3HayeHHs Mu /(WRy) npu X_W LLIO AOPIBHIOE

3Ha4YeHHa

8 10 12 14
0,5 0,858 0,838 0,826 0,817
1,0 0,916 0,904 0,897 0,892
2,0 0,954 0,947 0,943 0,940

(Tabnuuytro X.1 3miHeHo, 3miHa Ne 1)

Enopu rpaHuyHnx mMemOpaHHMX HanpyxeHb ox [11] nokasyTb, WO B 30Hi
po3Tary enwopa Onu3bka A0 NiHIMHOI, ane KpanWoBe HanpyXeHHs He [O0CArae rpaHui
TeKkyyocTi. [Ina npakTU4HMX po3paxyHKiB y 22.2 NPUAHATA CnpoLLeHa Cxema rpaHu4Horo
CTaHy, B SIKil CTUCNA 30Ha CTiHKW SBMsie OO0 NPSIMOKYTHUK 3aBBUMLLKW h1 3 Hanpy)XeHHsM,
WO AopiBHIOE po3paxyHkoBoMy onopy Ry (pucyHok X.1). KparioBe posTdaryBanbHe
HanpyXeHHA TakoX MPUMHATO TakuMM, LLIO OOPiBHIOE abCOMOTHIN BenuuuHi Ry. Mpu manin

TOBLUMHI MOSAICIB B MOPIBHSHHI 3 BMCOTOI CTIHKW i (hl/t)‘/Ry /| E =0,85 orpumana

dopmyna (22.2), aka pgae Tpoxu 36inbweHi (Big 1 % go 3,6 %) 3HayeHHs My, ockinbku B
AiNCHIM entopi Hanpy>xeHb B PO3TArHYTOMY MOSCI pO3paxyHKOBUIA ONip HE AOCAraeTbCs.
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Af R,
t |<=
(@
Ay R,
a 5]

a - nepepi3 6anku; 6 - enopa HanpyXeHb
PucyHok X.1 — Cxema rpaH14YHOro CtaHy nepepisy 0anku npu 3ruHi
X.4 lMonepeyHa cuna Qu, sIKa CNPUMAMAETBCA CTIHKOK, CKMNagaeTbCA 3 ABOX YaCTWH:

cunu ch = z‘cpht, IO BiONOBIgA€ KPUTUYHOMY HaBaHTaXEHHIO, i AogaTkoBoi cunn AQ,

LLIO BUHMKAE B 3aKPUTUYHIN CTaAil BHACIAOK YTBOPEHHS AiaroHanbHOi adbo 6rm3bkolo 0o Hel
pO3TArHyTOl CcMyrn. Pi3Hi mMogeni Bigpi3HATLCA KyTOM Haxuny i LUMPUHOK Liei cMyru, a
TakoX 3Ha4YeHHAM [pPaHWYHOrO pPO3TAryBanbHOrO HanpyXeHHs (po3nofin  HanpyxXeHb
3a3BMYan BBaXaAETbLCSA PiBHOMIpHMM). B poboTi [11] NpuRHATO, WO Bicb CMyru 36iraetbcs 3
piaroHanno (pucyHok X.2), a WuMpyvHa CMYrM BU3HAYAETLCH MOMOXEHHAM MNNACTUYHOrO
lapHipa, WO BMHMKAE BHACMiAOK BUIMMHY MNosicy. B nepepi3a nosicy BKMOYAETbCA cMmyra

CTiHKM wmnpuHoto Big 0 go 30t B 3anexHoCTi Big Tep / Ry. ['paHnyHe Hanpy>XeHHA po3Tary y

AiaroHanbHin cMy3i 3HaxoauTbCA 3 YMOBM, LLIO IHTEHCMBHICTb HaNpy)XeHb OOPIBHIOE rpaHuUL
TEKYYOCTi.

¥

\

a

PucyHok X.2 — Cxema Bigciky 6anku npm 3cysi
Metog Pokkn-lUkanoyga [12] MOXNMBO iCTOTHO CAPOCTUTM 3a AONOMOroH
npunyLeHb, WO BeAyTb 00 AESKOro 3MEHLUEHHSA rPaHUYHOro HaBaHTaxeHHs. Llen BapiaHT
peani3oBaHui B X HOPMax.
'paHnyHe OOTUYHE HanpyXeHHs B CTiHLUI 7y BU3HAYaETLCA 3ri4HO 3 POPMYIOH:

:Tc,/Ry+2(c0/a)(1—rch§/Ry)y

o, /R, 1+ ) , (X.2)
ne MU= alh:
Co |a- Busnauaetbest 3 dopmyn:
0,01<a<0,03; c,/a=0,05+5¢;
(X.3)

0,03<a<01; cy/a=011+3q;
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Y AW, (1+c;/a’) ;
a’t

(X.4)
Ae W, - NNacTMYHMIn MOMEHT OMopy Mepepisy Mosicy, OO SIKOTO BKIOYAETLCA CMyra

ctinkm saswmpwkmn 0,5t [E / Ry . Npu obuncneHHax 3rigHo 3 chopmynow (22.5) ans

npyxHoro Taepa 3amictb Wy nigcraBnaerscs 2Wmin.

AKWO B NPaKTUYHUX po3paxyHKax BUXOOWTb, WO cO/a>O,4, TO HeobXiaAHO npurmaTi

cO/a =0,4. 3HaueHHs 7 cnif 0BUNCIIIOBATY 3 ypaxXyBaHHSIM NPYXXHOIO 3aLLEMITEHHS! CTIHKU

B nosicax, Hanpuknag, 3a popmynoto (9.42). 13 opmynu (X.2) otpumaHa dopmyna (22.3).

X.5 B onucaHin mogeni rpaHM4YHOro CTaHy 3akputuyHa poboTta CTiHKM 0OyMOBrieHa
MOSsIBOKO AiaroHarnbHOi PO3TArHYTOI CMyru, oTKe, pedbpo Mae BUKOHYBATWU POflb CTUCHYTOrO
CTOsIKa i cnpuriMaTi 3ycunns 3rigHo 3 (oopMyIioro:

AQ = (7, — 7o)t (X.5)
B nepepis pebpa MoxHa BKkntouMTh yacTuHy cTiHkn no 0,65t [E / Ry 3 KOXHOrO

6oky. Npun nepesipui MILHOCTI i CTIAKOCTI OOHOCTOPOHHLOrO pebpa cnig BpaxoByBaTU
€KCLUEHTPUCUTET CUNKN CTUCKY, LLO AOPIBHIOE BiACTaHi BiA CepeAnHHOI NMOLLMHN CTiHKA A0
LeHTpa Baru nepepisy pebpa. Llen cnocid po3paxyHKy HaBeaeHO B LIX HOpMaXx.

X.6 KombGiHaujisi BWIMHY i3 3CYBOM TEOPETMYHO PO3rNsAHYTa 3 BUKOPUCTAHHSM
3BUYANHUX NpunyLLeHb (NPy)XHa nnacTuHKa, YMOBHI KpUTEpii rpaHu4Horo ctaHy). Kpuea
B3aEMOZil MOMEHTY i nonepeyvHoi cunuM 6nmsbka OO0 BiAOMOI KPMBOI ONSt KPUTUYHMX
HaBaHTaXeHb. CnpaBXHs KpuvBa MNOBUHHA OyTW 6Ginbll ONYKMOK, OCKINbkKM dopmMu
BUMWHAHHA Big rpaHWYHOrO MOMEHTY i rpaHW4YHOI MOonepeyHol CUnu, Wo AiloTb OKPeMo,
PO3pi3HAITLCA GinbLUe HiX BigNoBiAHI BNacHi yHKUIT NiHIMHMX KpaoBUX 3adad.

EkcnepumeHTanbHa nepeBipka BWKOHaHa Ha Manomy u4uchii 3paskiB, TOMy Anis
NPaKTUYHUX PO3PaxyHKiB 3a3BUYa PEKOMEHOYHTbCA eMnipudHi KpuBi B3aemodil B

KoopAauHaTtax Q/Qu n M /Mu (cumBonu 6e3 iHAekciB BIOHOCATBCA A0 KOMBGiIHOBaHOro
HaBaHTaXXeHHS), 30kpema, chopmyna (22.1), aka [ae HEBENWKMUIA 3anac HeCy4oi 30aTHOCTI.
X.7 TpaHu4He 3HaA4YeHHsA 30cepekeHol cunu, nNpuknageHoi 4o nodAcy (bftf)

ABOTaBPOBOI TOHKOCTIHHOI ©arku, 3HaxoAWTbCA 3 YMOBW, WO HaWbinblle HanpyXeHHs B
CTiHUj Nig BaHTaXXeM JOPiBHIOE PO3pPaxXyHKOBOMY OMOpY:

R, =3.26tR, /1 /t, (X.6)
bst?

| =——. X.7

ne B X.7)

Togni:

4 1
l:u 1:f bf (tf j3 bf 8

=1,42| -+ /—z 7/ [ S g [ B X.8
tzRyl(tjtl t )\t x8)
Mpn nepepadvi TMCKY Yepes3 Monuul ABOTaBpa, WO NexuTb Ha 6anui, abo yepes

npoknagky 3HadeHHs Fy moxxHa 306inbwmnty Ha 10 %.
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OOOATOK L
(moBiakoBuiA)
PO3PAXYHOK BANOK I3 THYYKOIO HENIAKPIMJIIEHOK CTIHKOKO
U.1 [Jo uboro gogaTtka BKIIYEHI PO3’SACHEHHS OO0 PO3paxyHKiB Ganok 3 rHyyko
HeniaKpinmeHo CTIHKOK BigNoBIgHO 00 pekomeHaalin, HasegeHux y [10].
LU.2 PekomeHgauii LbOro gogatka MOLUMPIOKOTLCSA Ha PO3pPaxyHOK i MPOEKTYyBaHHS
3BapHUX ABOTaBPOBMX Ganok i3 ctani 3 rpaHuueto TekydocTi Ao 430 H/Mm? 3i cTiHkamu, He
YKpinneHnmu nonepevyHMMn pebpamm XXOpCTKOCTI, 32 BUHATKOM OMOPHMX AINSAHOK, Ta TakuXx,

ki MatoTb rHyuKicTb [ < ﬂ_.w <10.

L.3 PospaxyHOk po3pi3HMX 6anok, HaBaHTaXEHWX PIBHOMIPHO PO3MNOAiNeHUM
HaBaHTaXXeHHSM, CriJ BUKOHYBATW Bi4NOBIAHO 40O BUMOr po3ainy 22.
[na oTpUMaHHS PiIBHOMILHOTO MOMEPEYHOro Nepepiy B MPOrOHHIN i ONOPHUX 30HaxX Ganku

_ Ay I Ry
A¢ h Ry

.4 MiuHicTb nepepisiB 6anok, HaBaHTaXXEHNX HEPIBHOMIPHUM HaBaHTAXXEHHAM, CIlig
nepeBipATY 3rigHO 3 hbopMynamu:

3HaYeHHs 7 cnip npusHavatn B Mexax 22 < < 26.

npn 7yM /MUSO,S’ 7aQ/Q, <1, (L.1)
npn 0,5< 7aM /My <1 (7,Q/Q,-0,5)" +(7aM / M, -0,5)* <0,25,
(U.2)
mov M /M, =1, 7nQ/Q, <0,5,
(.3)

ae M wu Q - BignoBigHO MOMEHT i monepeyYHa cusa B po3rnsHyTOMY nepepisi 6anku;
My - rpaHUYHUIA MOMEHT, SIKUIA OOUNCITIOETLCA 32 HOPMYIIOHD:

As Ry 25(. 25
M, =R 0,95 Ly W 220 4
u =Ryt Aufly A, Ryfz( /J (B4
ne A =hy/t;

Qu - rpaHMYHa nonepeyHa cuna, sika 0GYMCIOETLCSA 3a (hOPMYIIOHD:

4
27-10 +0,25A¢ h R
Q =hyt >—+31 Al LIRL'TAN Y e L (L.5)
1 | 210
L.5 Mpu nepenayi HaBaHTaXXeHHA Ha BEPXHIN nNosic cnig nepenbadvyaTi KOHCTPYKTUBHI
3ax04M, WO BUKMNOYalOTb MOSIBY E€KCUEHTPUCUTETY, SKUN NepeBuLLye MOMOBUHY TOBLUMHM
CTiHKMW.

.6 lMouyaTkoBi NPOrMHW CTiHKM Ganok Woao BepTUKanbHOI MOWMHM HEe MOBUHHI

nepeBuLLyBaTh BENUYMHA hWZW -10_3, cM.

Ll.7 3aBoacbkuin 3BapHMIA CTUK CTiHKW CAif pO3TalIOBYBATK Ha BiACTaHi HE MEHLUE HiX
3hyw Big onopHoro pebpa.
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OJOOATOK LW
(ooBigkoBwuin)
BIBIIOIrPA®IA

1 (MyHkm 1 euny4eHo, 3miHa Ne 1)
2 (MyHkm 2 euny4eHo, 3miHa Ne 1)
3 (MyHkm 3 euny4eHo, 3miHa Ne 1)
4  TY 14-1-1308-75 NpokaT TONCTONMCTOBOMN BbICOKOW MPOYHOCTU U3 HU3KOSErMPOBaHHOM
KOHCTPYKUMWOHHOM cTanu mapku 12MN2CMa®. TexHunyeckne ycnosus (MpokaT LWMPOKONMCTOBUIA
BMCOKOI MILUHOCTI 3 HW3bKOMEroBaHoi KOHCTPYKUiHOT cTani Mapkm 12[2CM®. TexHiyHi
YMOBM)

5 TY 14-1-5148-92 MpokaT NUCTOBOW U3 BbICOKOMPOYHON NerMpoBaHHOlN CBapuvBaeMoW
ctanm mapok Ab1, Ab1-LL, AB2-2, AB2-LlL12 (MpokaT NMCTOBMI 3 BUCOKOMILHOI NleroBaHoi
3BapHoi ctani mapok Ab1, Ab1-LU, AB2-2, Ab2-1112)

6 TY 14-1-1772-76. CTanb TONCTONMCTOBas NErMpoBaHHasi KOHCTPYKLIMOHHAsA BbICOKOW
npoyHoctn mapkm 12MH2CPAKO(BC-1) (Ctanb LWMPOKONMCTOBA feroBaHa KOHCTPYKLiMHA
BUCOKOI MiuHocCTi Mapkun 12FTH2CPAKO(BC-1))

7 (MyHkm 7 euny4eHo, 3miHa Ne 1)

8 «lMpaBuna ynawTtyBaHHA eHeproycTaHoBOK. Po3ain 2. NepenaBaHHs enekTpoeHepriiy,
LLIO BBEAEHO B Aito Haka3om MiHnanmeeHepro Ykpainu Big 05.01.06 Ne 3

9 HACTA-86 HacraBneHne no aspogpomHon cnyxbe B  rpaagaHCKon
aBnauumn CCCP/MuHuctepctBo rpaxgaHckon asmaumm CCCP, 26.03.1986 - 289 c.
(HactaHoBa aepogpomHoi cryx6u umsinbHol asiauii CPCP)

10 TMocobue no NpPOEKTUPOBAHWMIO CTanbHbIX KOHCTPyKuMin (kK CHull 11-23-81*
«CtanbHble koHCTpyKumm» )/UHUNCK um. KyyepeHnko lMocctpos CCCP. — M.: UUTM
Focctposs CCCP, 1989. —148 c. .(MMoCiOHMK 3 NPOEKTyBaHHA CTaNeBUX KOHCTPYKLiN
(ansa CHwlM 11-23-81* «CTtanesi KOHCTPYKLii»))

11 EsctpatoB A.A. O npedenbHOM COCTOSIHUM  MMNacTUHOK  MpPU  YUCTOM
n3rnde//N3eectus CeBepo-KaBka3ckoro Hay4yHoOro LeHTpa, cep. TexHUYeckne Haykm , -
1975. - Ne 3. - C. 99-102.(Mpo rpaHNYHMIN CTaH NNacTUH NPY YUCTOMY 3rUHI)

12 (Mynskm 12 euny4yeHo, 3miHa Ne 1)

13 (MyHskm 13 euny4yeHo, 3miHa Ne 1)

14  (MyHkm 14 euny4yeHo, 3miHa Ne 1)

15 (MyHkm 15 euny4yeHo, 3miHa Ne 1)
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Knro4oBi cnoBa: aHTeHHa criopyda 3B’A3Ky, ©e3neka, BWUIrOTOBMNEHHS, TiApOTEXHIYHA
crnopyfa piykoBa, rHy4ka CTiHKa, roppoBaHa CTiHKa, rpaHWUYHi CTaHW, OOBrOBIYHICTb, 3rMHHI
€NeMeHTN, IiHIA KOHTaKTHOI Mepexi TpaHCrnopTy, MaTepiann, MIUHICTb, MOHTaX,
HaOiMHICTb, Hecyya 3OaTHICTb, oOfopa, nepgopoBaHa CTiHKa, MOBITPSAHA  NiHis
enekTponepeaaBaHHsl, MPOEKTYBaHHS, PO3NOAiINbHUA NPUCTPIA, CTanesi KOHCTPYKLT,

CTiMKiCTb.

dopmat 60x841/8. Manip odceTHuiA. MapHiTypa "Arial".
[pyk odceTHUI.
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