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OEPXABHI BYAIBENbHI HOPMU YKPATHU

CTANEBI KOHCTPYKULIT
Hopmu npoekTyBaHHA

CTAJIbHbIE KOHCTPYKLU MW
HopMbl npoekTpoBaHus

STEEL STRUCTURES
Design code

YuHHi Big 2022-09-01

1 COEPA 3ACTOCYBAHHA

Lli 6yaiBenbHi HOPMY NOLUMPIOKTLCA Ha NPOEKTYBaHHA CTaneBuX KOHCTPYKUiN ByaunHkiB, ByaiBens i
crnopys (gani — cnopygum) Ppi3HOrO MpU3HAYeHHs, L0 MNpauloTbs 3a TemnepaTtypyu HaBKOJULLIHLOIO
cepegoBuLla He Buwe Hixk 100°C i MOXNUBMM KOpOTKOYaCcHUM nigsuLLeHHsaM Temnepatypm go 150°C 6e3s
O3HaK Haa3BUYaMHOT cuTyaLil.

Hopmun BCTaHOBMOTE BUMOIM [0 MNPOEKTYBaHHA CTaneBMX KOHCTPYKUIN, y TOMY 4uChi nNpu iX
3BEOEHHI, PEKOHCTPYKLii Ta PeMOHTi, a TakoX Mpu BM3HAYEHHi NMPUAATHOCTI A0 eKcnryaTtauil iCHytumnx
KOHCTPYKLUiN.

[Mpy NpoeKkTyBaHHI CTaneBuMX KOHCTPYKUIiX, WO nepebyBaloTb B 0COOMAMBMX yMOBaXxX eKkcriyaTauii
(Hanpuknag, KOHCTPYKLii JOMEHHUX NeYen, mMarictpanbHMX i TeXHOMOoriYHMX TpybonpoBoaiB, pesepByapis
creuianbHOro  NPU3HAYeHHs, KOHCTPYKUiKW crnopyd, LWo nignaraloTs  CEUCMIYHMM,  IHTEHCUBHUM
TemnepatypHuM BrnnnBam abo BNfvMBaM arpecuBHUX CepefoBULL, KOHCTPYKUIM FOpOTEXHIYHUX cnopya),
KOHCTPYKLI YHIKanbHUX Cnopyd, a TakoX crevjanbHUX BUAIB KOHCTPYKUIA (nonepefHbO HamnpyXeHuXx,
TpaHcopMoBaHMX, MODBINbHMX) HeobXxigHO [OTpUMYyBaTMChb AOAATKOBUX BUMOT, SKi  BigobpakatoTb
ocobnueBocTi poboTn LMX KOHCTPYKUiM Ta nepenbadeHi BignosBigHUMu OyaiBenbHMMW HOpMaMu Ta
HOPMaTUBHUMU AOKYMEHTaAMM.

HopMu He po3noBCIOOXKYHOTECS Ha MPOEKTYBaHHA CTaneBMX KOHCTPYKUiI MOCTIB, TPaHCMOPTHUX
TyHenis i Tpy6 nig Hacunamu.

HopMu He nowmproTbCa Ha BUBIP TEXHIYHMX pilleHb Ta poboTM LWo[o chelianbHOro 3axucty
CTaneBMX KOHCTPYKLiN (BOrHE3axMCT, BTOPUHHUIA NPOTUKOPOSiNHUIN 3aXMCT, BUOYXO3aXMLLEHICTb TOLLO).

HopMmu He NoLMPIOITLECA Ha MPOEKTYBAHHA CTaneBuX TOHKOCTIHHUX KOHCTPYKLUIN i3 XONOOHOMHYTUX
npoinis.

(Po3din 1 3miHeHO, 3miHa Ne 1)

2 HOPMATUBHI NMOCUITAHHA

OBH A.2.2-3:2014 Cknag Ta 3MiCT NpOeKTHOT AOKyMeHTaujii Ha ByaiBHMLTBO

[OBH B.1.1-7:2016 MNMoxexHa 6e3neka 06'ekTiB OyaiBHMLTBA. 3aranbHi BUMOrn

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 Bumoru ao oyaisens i cnopyg. MNMoxexHa 6e3neka

OBH B.1.2-14:2018 3aranbHi npuHUuunu 3abe3neveHHs HafiHOCTI Ta KOHCTPYKTUBHOI Gesneku
Oygaisensb i cnopyq

OBH B.2.4-3:2010 ligpoTexHiyHi cnopyan. OCHOBHI MONOXEHHS

CHulT 2.09.03-85 CoopyxXeHnss nNpoMmbIlWfEHHbIX npeanpuatuii  (Cnopyan  NpOMUCIIOBUX
NianpruemcTB)
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OCTY b A.2.4-4:2009 OcHOBHI BUMOIM 0 NPOEKTHOT Ta poboYoi AoKyMeHTaLil

OCTY b A.2.4-7:2009 lNpaBuna BUKOHaHHS apXiTeKTYpHO-OyAiBeNbHUX PpOBOUMX KPECTTEHb

OCTY B A.2.4-43:2009 [MpaBuna BMKOHaHHA NPOEKTHOI Ta poboyoi OOKYMeHTaLii MeTaneBux
koHcTpykuin (TOCT 21.502-2007, MOD)

OCTY b B.1.1-17:2007 3axucT Big noxexi. BorHesaxmcHi nokputTa ana OyniBenbHUMX Hecyumx
MeTaneBux KOHCTPYKLUiK. MeToa BM3HayeHHs BorHesaxmcHoi 3gaTHocTi (ENV 13381-4:2002, NEQ)

OCTY-H B B.1.1-27:2010 3axuct Big Hebe3neyHux reomnoriyHMxX npoueciB, LUKIONMBUX
eKkcnnyaTauinHux BnnuBiB, Big noxexi. byaiBenbHa knimaTonoris

AOCTY b B.1.2-3:2006 lNporunHu i nepemileHHs. Bumorn npoekTyBaHHs

OCTY-H B B.1.3-1:2009 Cuctema 3abe3neyeHHsi TOYHOCTI TE€OMETPUYHMX MapameTpiB Y
OyaiBHMUTBI. BMKOHaHHA BUMIpIOBaHb, PO3PaxyHOK Ta KOHTPOSb TOYHOCTI FEOMETPUYHUX MapaMeTpiB.
HacrtaHoBa

OCTY B B.2.6-210:2016 OuiHKka TexHiYHOro CTaHy cTtaneBux OyaiBenbHMX KOHCTPYKLIWA, WO
eKkcnnyaTyTbCs

OCTY H B B.2.6-211:2016 [NpoekTyBaHHA CTaneBuX KOHCTPYKLUiN. Po3paxyHOK KOHCTPYKUIA Ha
BOrHECTINKICTb

OCTY 2651:2005 Ctanb Byrnevesa 3BuyanHoi akocti. Mapku (TOCT 380-2005)

AOCTY 2774-94 (TOCT 21437-95) CnnaBu LUMHKOBI aHTUPUKLINHI. Mapku, TEXHIYHI BUMOTM Ta MeToam

BUMNpobyBaHb

OCTY 2834-94. lNMpokaT TOHKOMMCTOBUIM 3 ByrfeueBoi cTani sKiCHOT Ta 3BUYaMHOI AKOCTI 3aranbHOro
npu3HadeHHs. TexHivHi ymosu (TOCT 16523-97)

OCTY 4484:2005/FOCT 535-2005 lNpokaT copToBui i dpaCcoOHHUI 3i CTani BYrfeueBoi 3BUYaMHOI
SAKOCTIi. 3aranbHi TEXHIYHI yMOBU

ACTY 8539:2015 lMpokat ans 6yaisensHUX cTaneBux KOHCTPYKLUIN. 3aranbHi TEXHIYHI yMOBHM

OCTY 8541:2015 lMpokaT cTanesuin NigBULLEHOT MiLLHOCTI. TEXHI4YHIi yMOBU

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

OCTY 8802:2018 Bupobn 3 TOHKONMUCTOBOI CTani i3 3axMCHO-AEKOPATMBHUM MOKPUTTAM Onsi
OyaiBHMUTBA. 3aranbHi TEXHIYHI YMOBK

OCTY 8803:2014 lNpokaT TOBCTONMUCTOBMI 3 BYrMeLeBol CTani 3BUYariHOI SKOCTi. TeXHi4Hi yMOBU

AOCTY 8817:2018 lNpokaT KOHCTPYKLINHWI 3 HeneroBaHoi Ta NeroBaHoi ctani Ans MoctobyayBaHHS.
TexHiuHi ymosu

AOCTY 8818:2018 NMpokat nuctoBuii. MeToam ynbTpasByKOBOro KOHTPOSIO

ACTY 8833:2019 Bunumsku 3 ciporo YaByHy 3 MriacTMHYacTUM rpadditoM. 3ararbHi TEXHIHHI yMOBM

OCTY 8938:2019 Tpybu ctanesi 6e3woBHi rapsyenedopMoBaHi. TeXHIYHI yMOBHU

AOCTY 8943:2019 Tpybu cTanesi enektpo3sapHi. TEXHIYHI yMOBU

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

OCTY 8972:2019 Crani Ta cnnasn. MeToam BUSBEHHA Ta BU3HAYEHHS BENUYMHM 3epHa

AOCTY 8975:2019 Ctanb. MeToau BunpobyBaHHA Ta OLiHIOBaHHA MaKpOCTPYKTYpU

AOCTY XXXX:202_ HacTtaHOBa 3 OUjiHIOBaHHA SIKOCTi KOHCTPYKTMBHWUX pilUE€Hb MPU NPOEKTYBaHHi
cTanesux 6yaiBenbHUX KOHCTPYKLA'

AOCTY XXXX:202_ BorHesaxucTt OyaiBenbHUX KOHCTPYKLUiN, maTepianie Ta BupobiB. HacTtaHoBwu
OO0 MPOEKTyBaHHS, BUMKOHAHHA po6IT, BBEAEHHS B eKChfyaTauilo Ta NiATPUMaHHA eKcniyaTtauinHol
npuaaTHoOCTI?

OCTY ISO 898-1:2015 (ISO 898-1:2013, IDT) MexaHiyHi BNacTMBOCTI KpinumbHUX BMPOGIB i3
BYrrewueBoi crtani n nerosaHoi ctani. YactnHa 1. bonTtu, rBMHTK Ta Wnuibkn. MexaHiyHi BnacTuBOCTI Ta
meToam BunpobysaHHs (ISO 898-1:2013, IDT)

' Ha posrnagi.
2 Ha posrnagi.
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OCTY ISO 898-2:2015(1SO 898-2:2012) MexaHiuHi BnacTMBOCTI KpinuibHUX BUPOBIB i3 ByrnewLeBol
cTani n neroeaHoi ctani. YactuHa 2. [ankm ycTaHOBMEHOro Knacy MiuHocTi. MexaHiyHi BnacTmBocCTi Ta
meToau BunpobysaHHs (ISO 898-2:1992, IDT)

OCTY ISO 6892-1:2019 MertaneBi matepiann. BunpobyBaHHs Ha postar. YactuHa 1. Metoa
BMNpOBOYBaHHSA 3a KiMHaATHOI TemnepaTtypu

OCTY ISO 12944-2:2019 ®apbu Ta naku. 3axucT Big KOpO3ii CTaneBuX KOHCTPYKLIA 3aXUCHUMMU
nakodpapboBumn cuctemamm. YactmHa 2. Knacudikauis cepegosuwy, (ISO 12944-2:2017, IDT)

OCTY ISO 12944-3:2019 ®apbu Ta naku. 3axucT Big KOpO3ii CTaneBuX KOHCTPYKLUIN 3aXUCHUMMU
nakoapbosumn cuctemamu. YactmnHa 3. Kputepii npoektyBaHHa (1ISO 12944-3:2017, IDT)

OCTY EN ISO 544:2019 MaTtepianu 3BaptoBaribHi. TEXHIYHI YMOBM NOCTa4YaHHA NpUcagHUX MaTepianis
i pntocis. Tun npoaykLii, po3mipun, gonycku Ta mapkyBaHHs (EN ISO 544:2017, IDT; 544: 2017, IDT)

OCTY EN I1SO 3580:2019 3BaptoBanbHi maTepiann. Enektpogn 3 NoKpUTTAM 4SS PYYHOrO OyroBoOro
3BapoBaHHs »apoMilHux ctanen. Knacudikauis (EN 1SO 3580:2017, IDT; ISO 3580:2017, IDT)

OCTY EN ISO 9692-1:2014 3BaptoBaHHA Ta cnopigHeHi npouecun. PekomeHngauii Woao nigrotyBaHHA
3BapHuUX 3'egHaHb. YactuHa 1. 3BaptoBaHHA Ta crnopigHeHi npouecu. PekomeHngauii Wwoao nigroTyBaHHSA
3BapHMX 3’egHaHb. YactvHa 1. PyyHe [OyroBe 3BaplOBaHHS, 3BaploBaHHS B 3aXMCHOMY rasi, rasoBe
3BaptoBaHHs, TIG - 3BaptoBaHHA Ta NpoMeHeBe 3BaptoBaHHsA ctanen (EN ISO 9692-1:2013, IDT)

OCTY EN ISO 9692-2:2014 3BaptoBaHHA Ta cnopigHeHi npouecun. PekomeHgauii Wwoao nigrotyBaHHA
3BapHuX 3'egHaHb. YacTtuHa 2. [lyroee 3BaptoBaHHA cTanen nig dpnocom (EN ISO 9692-2: 1998+ EN ISO
9692-2: 1998/AC: 1999, IDT)

OCTY EN ISO 14171:2015 3aptoBanbHi. matepianu [OpoTn enekTpoaHi CyuinbHi 1 NOPOLLKOBI Ta
KomOGiHauii: OpiT enekTpooHuW/nioc Ana  OyroBoro 3BapltoBaHHA Mig  ntocoM  HeneroBaHux Ta
ApibHo3epHucTux ctanen (EN ISO 14171:2010, IDT; ISO 14171:2008, IDT)

OCTY EN ISO 14174: 2015 3BaptoBanbHi. maTepianu. ®dnwocu ana AyroBoro 3BaptoBaHHA Mg
dntocom. Knacudgpikauia (EN ISO 14174:2012, IDT; ISO 14174: 2012, IDT)

OCTY EN ISO 14175:2014 Matepianu 3BaptoBanbHi. 3axucHi rasy gna AyroBoro 3BapltoBaHHsS Ta
pizaHHsa (EN I1ISO 14175:2008, IDT; ISO 14175:2008, IDT)

AOCTY EN ISO 14341:2014 MaTtepianu 3BaptoBanbHi. Enektpoan, ApoTn Ta HannaeBneHUnm metan y
3aXMCHOMY rasi niaBKUM eNeKkTpoaoM HeneroBaHux i ApibHo3epHUCTUX cTanei. Knacudikauis (EN 1ISO
14341: 2011, IDT; ISO 14341: 2011, IDT)

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

OCTY EN I1SO 17632:2018 3saptoBanbHi matepianu. [poTy NOPOLUKOBI A4S AYroBOro 3BapHOBaHHS
HeneroBaHux Ta [ApPiOHO3EpPHUCTUX CTanewm y 3axucHomy rasi um 6e3 3axucHoro rasdy. Knacudikauis
(OCTY EN ISO 17632:2015, IDT; ISO 17362:2015, IDT)

OCTY EN ISO 18275:2019 3BaptoBanbHi Matepianu. Enektpoou [Ons pyyHoro 3BapoBaHHS
XapomiuHux ctanen. Knacudikauia (EN 1ISO 18275: 2018, IDT; ISO 18275:2018, IDT)

OCTY EN 1090-1:2014 BukoHaHHS cTaneBuMx Ta antoMiHIEBMX KOHCTpyKuUin. YactmHa 1. Bumorn go
OLiHIOBaHHS BiAMNOBIAHOCTI KOMMNOHEHTIB KOHCTPYKUin (EN 1090-1:2009+A1:2011, IDT)

OCTY EN 1090-2:2019 BukoHaHHA cTaneBux Ta artoMiHIEBMX KOHCTPYKUiN. YacTvHa 2. TexHidHi
BMMOrM o cTanesBux kKoHCcTpykuin (EN 1090-2:2018, IDT)

OCTY EN 1090-4:2019 BukoHaHHA cTaneBux Ta artoMiHIEBMX KOHCTPYKUiN. YacTvHa 4. TexHidHi
BMMOTIM 4O XONOAHOOPMOBaHNX CTaneBux OyaiBensHUX eNeMeHTIB Ta KOHCTPYKLIM NS NOKpiBenb, CTENb,
nignor i ctiH (EN 1090-4:2018, IDT)

AOCTY EN 1708-1:2015 3BaptoBaHHs. 3BapHi 3'egHaHHA. YacTmHa 1. 3BapHi 3'eAHaHHA KOHCTPYKLINHUX
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eneMeHTiB, Lo npautotoTb nig Tuckom (EN 1708-1: 2010, IDT)

OCTY EN 1708-2:2015 3aptoBaHHsa. 3BapHi 3'egHaHHs. YactmHa 2. 3BapHi  3'€gHaHHSA
KOHCTPYKLIiMHUX eNeMeHTIB, Ha SKi He Aie BHYTpiLwHi Tuck (EN 1708-2: 2010, IDT)

OCTY EN 10025-1:2007 Brpobu rapsiyekataHi 3 KOHCTPYKLiNHOI cTani. YactuHa 1. 3aranbHi TeXHiYHI
ymoBu noctadanHst (EN 10025-1:2004, IDT)

OCTY EN 10025-2:2007 Bupobu rapsidekataHi 3 KOHCTPYKUiMHOT cTani. YactuHa 2. TexHiuHi ymoBu
nocTayaHHs HeneroBaHuUx KOHCTpyKUinHMX ctanen (EN 10025-2:2004, IDT)

OCTY EN 10025-3:2007 Bupobu rapsidyekataHi 3 KOHCTPYKUiMHOT cTani. YactuHa 3. TexHiuHi ymoBu
nocTayaHHs 3BaploBaHMX [ApPiOHO3EPHUCTUX KOHCTPYKLUIMHMX CcTanew, niggaHux Hopmanisauii abo
HopMmanisyBasnibHoMy npokaTyBaHHio (EN 10025-3:2004, IDT)

OCTY EN 10025-4:2007 Bupobu rapsidyekataHi 3 KOHCTPYKUiMHOT cTani. YactuHa 4. TexHiuHi ymoBu
rnocTtayaHHs TepMOMexaHiYHO 06pobneHnx 3BaproBaHmx ApibHo3epHucTmx ctanen (EN 10025-4:2004, IDT)

OCTY EN 10025-5:2007 Bupobu rapsiyekataHi 3 KOHCTPYKUiMHOT cTani. YactuHa 5. TexHivHi ymoBu
nocTayaHHs KOHCTPYKLIMHUX cTanen 3 NigBuLLEHO TPUBKICTIO 40 aTMocdepHoi koposii (EN 10025-5:2004,
IDT)

OCTY EN 10025-6:2007 Bupobu rapsiyekataHi 3 KOHCTPYKUiMHOT cTani. YactuHa 6. TexHiuHi ymoBu
nocTayaHHs NIOCKNX BUPOBIB 3 KOHCTPYKLIMHOT CTani 3 BUCOKOK rpaHULEo NAMHHOCTI B 3arapToBaHOMY Ta
BianyweHomy ctaHi (EN 10025-6:2004, IDT)

OCTY EN 10045-1:2006 MeTanesi matepianu. BunpobyBaHHs Ha yaapHui BuriH 3a Lapni. YactuHa 1
MeTog BunpobyBaHHsa (EN 10045-1:1990, IDT)

OCTY EN 10164:2009 Bupobwu cTanesi 3 noninweHumn gedopMauiiHuMM BRNacTUBOCTAMU Y
nepneHanKynsapHoOMy HanpsMKy OO NOBepxHi BUPOOY. TexHiuHi ymoBu noctadaHHs (EN 10164:2004, IDT)

OCTY EN 10219-1:2009 [lMpodini NOPOXHUCTI 3BapHi XOSI04HOMO (YOPMYBaHHSA 3 HeneroBaHux i
OpiBHO3epHUCTUX cTanen Ansa KoHCTpykuin. YactuHa 1. TexHiuHi ymoBu noctadvaHHa (OCTY EN 10219-
1:2006, IDT)

OCTY EN 12385-1:2013 Kanatu ctanesi gpoTsHi. beaneka. YactuHa 1. 3aranbHi Bumorn (EN 12385-
1:2002 + A1:2008, IDT)

OCTY EN 12385-4:2014 KanaTtu ctanesi gpoTsaHi. beaneka. YactuHa 4. KaHaTu nigBiiHOro 3BMBaHHS
ana nignomy (EN 12385-4:2002 + A1:2008, IDT)

OCTY EN 12385-10:2018 Kanatn ctanesi. beaneka. YactuHa 10. KaHatn ogmMHapHOro 3BMBaHHA ANg
3aranbHOro 3actocyBaHHs y oyaiBHmuTBi (EN 12385-10:2003+ A1:2008, IDT)

FOCT 5521-93 lNMpokaT cTanbHOM NS CyAoCTpoeHus. TexHuyeckune ycnosus (MpokaTt ctanesui ang
CyaHOByayBaHHs. TeXHi4Hi yMOBW)

FOCT 7564-97 lNMpokat. Obwue npaBuna otbopa npob, 3aroToBOK 1 00pasLoB A1 MEXaHUYECKUX U
TexHornorndyecknx wucnoitaHui (Mpokat. 3aranbHi npasBuna Bigbopy npob, 3aroTiBoK i 3paskiB Ans
MeXaHiYHMX | TEXHOMOoriYHMX BUNPOoBYyBaHb)

FOCT 10605-94 Nanku wecTturpaHHi 3 giaMeTpoMm pisbbrieHHs noHag 48 MM Knacy TOYHOCTI B. TexHiuHi
ymosu (MCO 4032-86)

FOCT 10706-76 Tpybbl cTanbHble 3MEKTPOCBapHble MNPAMOLLUOBHbIE. TexHuyeckne TpeboBaHud
(Tpy6u cTanesi enekTpo3BaptoBaribHi NPAMOLLIOBHI. TeXHi4YHi BUMOrn)

FOCT 18126-94 BonTtu i ranku 3 giameTpom pi3bbneHHs noHag 48 Mm. 3arasnbHi TEXHIYHI yMOBW.

(Po30in 2 3miHeHO, 3miHa Ne 1)
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3 TEPMIHU TA BUSBHAYEHHA NMOHATDH

Hwkye nogaHo TepMiHW, BXUTI B LMX OyAiBENbHUX HOpPMax, Ta BU3HAYEHHS MO3HAYEHUX HUMMU
NOHATb.

3.1 6e3neyHicTb

BnactuBictb o6’ekTa npu ekcnnyaTtauii, a TakoX Yy BUMNaZKy MOPYLUEHHSA npaue3faTHoCTi, He
CTBOpPIOBATU 3arpo3un AN XKNUTTS | 30OPOB’SA NMoAen, a TakoX 3arpo3un SOBKINs

3.2 reomeTpUYHa HeNiHIMHICTb

HeniHinHa abo KyckOBO-MiHiMHA 3anexHicTb Mk AedpopMaLisMmuy i nepemileHHAMM

3.3 rHyuKicTb nnacTuUHKM [cTiHKK], [Nosica]

BigHOLLEHHA JOBXWHWN NNACTUHKN [BUCOTU CTiHKM], [LLMPUHKM nosca) 00 TOBLUMHU

3.4 rHyuYKiCTb CTPVXKHA

BigHOLLEHHSA po3paxyHKOBOI AOBXMHU CTPWXKHS A0 pagiyca iHepuii Moro nonepeyHoro nepepisy

3.5 rpaHnyYHuM cTaH

CrtaH, 3a dkoro noganblla ekcrnyaTalisi KOHCTPYKUii abo crnopyam HegonyctMma, MnoB’sidaHa 3
TpyaHowamn abo HeJouinbHa

3.6 nedpopmoBaHa cxema

PospaxyHkoBa cxema, B PiBHAHHSX piBHOBarM sKoi BPaxoBYHOTbCHA MEPEMILLEHHS Big No4aTKoOBOro
HaBaHTaXXEHOro CTaHy Ta 3MiHa pPO3TallyBaHHS LMX HAaBaHTaXeHb BHACMiAoK gedopmallii cuctemu

3.7 BOBroBiYHiCTb

BrnactuBicTb o6’ekta 36epiraTv npaue3gaTHUA CTaH OO HACTaHHS TPaAHWYHOrO CTaHy B yMOBax
YCTaHOBMEHOI CUCTEMU TEXHIYHOIO 06CIYroByBaHHA Ta PEMOHTY

3.8 3aranbHe cknapgaHHA

CknagaHHA BignNpaBHUX MapoOK CAOPYAM YW 1i 4acTMHM 3 METOK KOHTPOS CKNaganbHOCTI i
NPOEKTHUX rEOMETPUYHNX PO3MIpIB

3.9 icTopiss HaBaHTaXeHHA (NMPoeKTHa)

3anuc abo/i y BignosigHOMYy BWrMA4i NpeacTaBneHi KOMMBaHHA HaBaHTaXXEHHS BTOMIIEHOCTI,
BiJHECeHi [0 4Yacy, AKW/A Onucye 3MiHY HarnpyXeHb Bi4 MakcUMyMy [0 MiHIMyMYy 3anexHo Big il
HaBaHTaXeHHS

3.10 KOHCTPYKTMBHA HeNiHiNHICTb

3MiHa po3paxyHKOBOT CXEMU KOHCTPYKLi Y MpoLeci HaBaHTaXXeHHS

3.11 KOHTpONbHe CKNagaHHA

CknagaHHeA BigNpaBHMX MapoOK 3 METOK KOHTPOMK TeOMETPUYHUX MapameTpiB KOHCTPYKUIi i
CYMICHOCTIi YKPYMHIOBarbHUX i MOHTa)XHUX CTUKIB

3.12 kpuxKe pynHyBaHHS

PyliHyBaHHS (SIK npaBuno, panToBe), O CYNPOBOMKYETLCS YTBOPEHHAM Manux Aecopmalin, sike
BMHMKAE, 3a3BMYail, 3a HAsiBHOCTI KOHLUEHTpaTopiB HamnpyXeHb, HU3bKUX TemnepaTyp i yaapHuX BNnvBiB
(nin)

3.13 HapinHicTL

BnactuBicTb 06’ekTa BUKOHYBaTU 3a4aHi oyHKLIT NpOTAroM NOTPiGHOro NPOMIKKY Yacy

3.14 HanpyXeHUI cTaH (CKnagHui)

HanpyxxeHuii cTaH, 3a SKOro B po3rnsgyBaHNX TOYKax nonepeyHoro nepepisy BUHUKaKTb HE MeEHLLe
OBOX KOMMOHEHT Hanpy>eHb

3.15 Hecyu4a 3aaTHICTb

3OaTHICTb KOHCTPYKLii abo il eNeMEeHTIB YMHUTK onip NEBHOMY BUAY i PiBHIO HABaHTaXeHb | BMMBIB
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3.16 noyaTKoBi HeQOCKOHaNOCTI

CyKynHiCTb HecnpusaTnmemx cpakTopiB (BigxmneHb dopmu abo po3MipiB Big HOMIHANbHUX, BIACTYMIB
Bi, pO3paxyHKOBOI CXeMW, BriaCHi MOYaTKOBi HaMPyXXeHHS TOLWO), SKi MOXYTb BWHMKATU MpuU
BUFOTOBIIEHHI,  TPAHCMOPTYBAaHHI Ta 3BEAEHHI i 3HMKYBaTW HECYYY 34aTHICTb KOHCTPYKLN

3.17 npuBeaeHa rHy4kiCTb HACKpPi3HOro CTPUXKHA

HyyKicTb igeanbHO MNPSIMOro MPYXHOTO CTPWXKHA 3 abCoMTHO XOPCTKUMKU  3'€aHyBanbHUMMU
ernemMeHTaMmn, 3Ha4YeHHs KpUTUYHOT CUMN SIKOTo € TaknMm camuMm, SIK | Ans 3a4aHOro Hackpi3HOro CTPUMXKHS 3
nigaaTnMBMMuy 3'€QHyBanbHUMKU enemMeHTamm

3.18 po3paxyHKoBa [OBXWNHa

YMOBHa OOBXWHA pO3rnsigyBaHOro enemMeHTa (CTPWDKHA), AN AKOro Mpu LWapHIpHOMY O6nMpaHHi
KiHLiB 3HA4YE€HHSA KPUTUYHOI CUMK € TakUM CaMuM, SK | AN 3aaHOro enemMeHTa (CTPUXKHS)

3.19 pyiriHyBaHHA Bif YTOMJEHOCTi

PyliHyBaHHS, ke CynpOBOMKYETLCA YTBOPEHHAM i PO3BUTKOM TPILLMHM BHACNIAOK Aji 6aratokpaTHO
NMOBTOPIOBaHNX HaBaHTaXEHb i BNNMBIB

3.20 chisn4yHa HeniHiNHIiCTb

HeniHinHa abo KyckoBO-MiHiNHA 3anexHicTb MixX gedopmauismu i HanpyXeHHsamMu, obymoBreHa
i3s4HMMM BNACTUBOCTAMM 3aCTOCOBYBaHMX Y KOHCTPYKLIT MaTepianis

3.21 uMKn HaBaHTaXXeHHA

OpaHopasoBa 3MiHa HaBaHTaXEHHS (Hanpy>XeHHs ), Lo BiAnoBiaae NOBHOMY Nepioay NOoro 3miHun

3.22 crtanesBi TOHKOCTiHHI KOHCTPYKLIi i3 XonogHOrHyTUX npodinie

CTepXXHEBI KOHCTPYKLUIT i3 XONOQHOMHYTUX NPOMIniB, ANs SAKMX XapaKTepHi BTpaTta MiCLLEBOI CTiMKOCTI
Ta BTpaTa CTINKOCTi (hopmum nepepiay, Lo BUHUKAOTb 40 LOCATHEHHS rpaHuLi TeKYYOCTi y nepepisi.

(lMyHkm 3.22 dony4eHo, 3miHa Ne 1)

4 NMO3HAKN TA CKOPOYEHHA

4.1 IHgekcy y niTepHUX No3Hakax i NosicHoBarbHi crnosa

a— aHkepHun (anchor); p — 3MWHaHHS, TUCK (pressure);
a— OCbOBWW, LeHTpanbHun (axial); r— 3aknenka (rivet);
b— 6anka (beam); r— pebpo (rib);
b— 6onrt (bolt); S — 3cyB, 3pi3 (shear);

C— CTWUCK, CTUCKaHHSA (compression); S — BepXxHin (super);

C— KOmoHa, CTosiK (column); t— po3Tar, po3TaryBaHHs (fension);
¢ — nosc konoHwu (chord of column); U — rpaHunyHun (ultimate);

c— ywmoBa (condition); u— Tmdacoswun onip (ultimate strength);
d— pospaxyHkoBun (design); v — Bibpauis (vibration);
d— poaskic (diagonal); w — CTiHKa 6anku (web);
e — eKcueHTpucutet (eccentricity); w — 3BaptoBaHHsa (welding);

f— nosic, nonuuga 6anku (flang); y — rpaHnuga TekydocTi (yield point);
f— cwuna (force); Z — 30Ha (zone);

f— TepTa (friction); abs— abcontoTHun (absolute);

f— wos 3BapHum kytoBun (fillet weld); ad — popatkoBun (additional);
h — BucokomiuHun, Hameuwmn (hignstrength); Cr— KputudHunm (critical);

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

[ — nosgoexHin (longitudinal); fic — piktmeHun (fictitions);

m — cepegHin (middle); [ oc — MmicueBun (local);

m — MOMeHT (moment); max— MakcumanbHun (maximum);

m — matepian (material); min— MiHimanbHuin (minimum);

n — XapaktepucTtuyHun (character); re | — BiOHOCHWN (relative);

n — HetTo (net); fot — 3aranbHumn, cymapHun (total).
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4.2 OcHOBHI niTepHi No3HakKu

A — nrowa nepepisy 6pyTTO;

A, — pO3paxyHKOBUN Nepepi3 3 ypaxyBaHHAM CuUn TepTs;

Abn — nrowa nepepidy 6onTta HeTTO;

Ad — NnoLa nepepisy peLuitku;

Ar — nnowa nepepisy nonuui (nosica);

An — nnotlia nepepisy HeTTo;

Aw — nnotua rnepepisy CTiHKY;

Awr — nnoLwa nepepisy KyToBOro LIBa Yy NOLMHI HannaBneHoro MmeTtany;

Awz — NnoLla nepepisy KyToBOro WBea y NNOLWWHI MeTany MexXi CnnaBrneHHs,;

E — MOAYIb MPYXHOCTI;

F — cuna, 3ocepemKeHe HaBaHTaXEHHS;

G — MOAYSb 3CYyBY;

/ — MOMEHT iHepuii nepepisy OpyTTO;

Ip — MOMEHT iHepUii nepepisy rinku;

Im, la — MOMEHTM iHepuii nepepisiB nonui i po3kocis hepmu BiAMNOBIAHO;

Ir — MOMEHT iHepLii nepepisy pebpa, nnaHku;

I — MOMEHT iHepLii nepepizy NogOBXHLOro pebpa;

It — MOMEHT iHepUji Npu BiNbHOMY KpYYeHHI;

Iy, 1y — —MOMEHTM iHepuii nepepidy OpyTTO BIOHOCHO TOSIOBHUX OCeWn iHepuii Xx—X, y—Vy
BiQNOBIOHO;

Ixn; Iyn — Te came, nepepisy HeTTo;

lo — CeKTopianbHUI MOMEHT iHepUil nepepiasy;

M — 3rMHanbHUN MOMEHT;

My, M, — 3rMHanbHi MOMEHTM BiIAHOCHO FOMOBHUX OCeW iHepuLji X — X, ¥ — y BianNoBigHo;

N — NO300BXHS CUna;

Nz — AoJaTkoBe 3yCunns;

Nbm — NO340BXHS CuNna, BUKNMKaHa Ai€t0 3rMHanNbHOro MOMEHTY B Tifili KOMNOHW;

Q — nonepeyHa cuna, cuna 3cyBy;

Qric — YMOBHa nonepeyHa cuna ang 3'eqHyBanbHUX eNeMEHTIB;

Qs — YMOBHa MornepeyHa cuna, Wo npunagae Ha cUcTeMy MfaHoK, dKi po3TawloBaHi B OAHIN
MMNOLLNHI;

Rba — pO3paxyHKOBUN onip po3Tary yHAaMeHTHUX 60MTiB;

Rbn — pO3paxyHKOBUI OMip po3Tsiry BUCOKOMILHNX 60ONTIB;

Rbp — PO3paxyHKOBUN OMip 3MWHAHHIO 04HOBONTOBOrO 3'€QHAHHS;

Rbs — pO3paxyHKOBUI Onip 3pidy 04HOBONTOBOrO 3’€AHAHHS;

Rt — pO3paxyHKOBUI OMip po3TAry 0gHO60NTOBOro 3'€qHaHHS;

Rbun — XapaKTepuUCTUYHMIA omip cTani 6onTiB, SKAA MPUAMAETLCA TakMM, LWO [OOpPIBHIOE
TMMYacOBOMY OMOPY os 3a AEPXXaBHUMW CTaHAapPTaMM | TEXHIYHUMKW yMOBaMu Ha 6onTy;

Rbu — po3paxyHkosun onip poatary U — nogibHux 6onTis;

Royn — XapakTepuCTUYHWIA onip cTani 6onTiB, AKMA NMPUNMAETLCA TaKWMM, LLO AOPIBHIOE rpaHmLi
TEKYYOCTi ot 3a AePXXaBHUMU CTaHAApPTaMM | TEXHIYHUMM YMOBaMK Ha 6onTw;

Red — pO3paxyHKOBWWA oOMip AdiameTpanbHOMYy CTUCKY (CTMCKaHHIO) KaTKiB Mpu  BiflbHOMY
AOTUKAHHI B KOHCTPYKLSIX 3 OOMEXEHOK PYXOMICTHO;

Ran — pO3paxyHKOBUI Orip pO3TAry BUCOKOMILHOMO APOTY;
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Rip — pO3paxyHKOBUN OMip MICLLEeBOMY 3MUHAHHIO Y LMMIHAPWMYHKX LlapHipax (uandax) npu
LWiINbHOMY AOTUKaHHI;

Ry — pO3paxyHKOBUI onip cTari 3MUHaHHIO TOPLEBOI NOBEPXHi (32 HAABHOCTI NPUrOHKM);

Rs — po3paxyHKOBWI Orip cTani 3CyBY;

Rin — pO3paxyHKOBUI OMip po3TAry y HaNpsIMKY TOBLUWHW NPOKaTY;

Ru — pO3paxyHKOBUI Orip cTani po3TAry, CTUCKY i 3riMHY 3a TMMYaCOBUM OMNMOPOM;

Run — XapaKTepUCTUYHMI Onip npoKaTy cTani, SKMA NPUAMaETbCA TakuMm, WO [AOpPiBHIOE
MiHIMaribHOMY 3HA4YEHHIO0 g 3a JePXKaBHUMM CTaHAapTaMu | TEXHIMHUMM YMOBaMu Ha cTanb;

Rwr — pO3paxyHKOBUI OMip KyTOBMX LUBIB 3pi3y (YMOBHOMY) Y NIOLMHI HanmaBneHoro metany;

Rwu — pO3paxyHKOBMI ONip CTUKOBMX 3BapHUX LUBIB PO3TAry, CTUCKY i 3rMHY 3a TMMYacoBUM
Ornopom;

Ruwun — XapaKTepUCTUYHMI ONip MeTany LWBa po3TAry, CTUCKY i 3riMHY 3a TMUMYacOBUM OMOPOM;

Ruws — pO3paxyHKOBUI OMip CTUKOBUX 3BapHUX LLBIB 3CYyBY;

Ry — pO3paxyHKOBUI Orip CTUKOBMX 3BapHMX LWUBIB PO3TAry, CTUCKY i 3rMHY 3a rpaHuuero
TEKY4OCTi;

Ruwz — pO3paxyHKOBUA ONip KyTOBWUX LUBIB 3pidy (YMOBHOMY) Yy MOWMHI MeTany Mexi
crnnaBneHHs;

Ry — pO3paxyHKOBWI Onip cTani po3TaAry, CTUCKY i 3rMHY 3a rpaHnLElo TEKYYOCTI;

Rys — Te came, Ang nonuui (nosica);

Ryw — Te came, NS CTiHKY;

Ryn — XapaKTepUCTUYHMI Onip npoKaTy cTani, AKMA NPUAMaETbCA TakuM, WO [AOpPiBHIOE
3HaAYEHHIO rpaHuLI TEKYYOCTI ot 3a AepXaBHUMU CTaHAApPTaMU i TEXHIYHMMN yMOBaMM Ha cTarb;

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

Wy, Wy — MOMEHTM onopy nepepidy 6pyTTO BiAHOCHO FOMIOBHUX OCEW iHepLUil X — X, y — y BiANOBIAHO;

We, Wi — MOMEHTU Onopy nepepidy, OBYMCMEeHi BIANOBIAHO ANA Hanbinbw CTUCHYTOMO |
PO3TArHYTOro BOMNIOKHA Mepepisy;

Win, — MOMEHTM Ornopy nepepizy HeTTo BiAHOCHO rofoBHMX OCEN iHepLil X — X, ¥ — y BiANOBIOHO;

b — reoMeTpPUYHUIN PO3MIpP HACKPI3HOIO CTPUKHS;

ber — po3paxyHKoBa LUMPUHA;

br — WwunpuHa nonuui (nosca);

br — LWMpuHa BUCTyNar4oi YactnHu pebpa, 3suc pebpa;

Cx, Cy — KoedilieHTn AN po3paxyHKy 3 ypaxyBaHHAM PO3BUTKY NMAcCTUHMHUX gedhopmaLin npu
3rMHI BIAHOCHO rONOBHUX OCeN iHepUil X — X, ¥ — y BiANOBIAHO;

d — piameTp oTBOpy Ans 6onTa;

dp — 30BHILLHIV giamMeTp CTpWKHA 6onTa;

e — EKCLIEHTPUCUTET CUnu;

h — BUCOTA;

het — po3paxyHKoBa BMCOTa CTiHKW;

hw — BUCOTA CTIiHKU;

i — pagiyc iHepuii nepepisy;

imin — HaMMeHLLMI pagiyc iHepuii nepepisy;

ixy ly — pagiycu iHepuii nepepisy BiHOCHO roNOBHUX OCEN iHepLii X — X, y — ¥ BiAMNOBIOHO;

Ky — KaTeT KyTOBOrO LLBQ;

/ — OOBXWHa, NPOriH;

lc — reoMeTpUYHa JOBXMHA CTOsIKa, KONTOHW, PO3MipKu;

L4 — AOBXWHa PO3KOCY;
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[ of — pO3paxyHKoBa [OBXNHA;

Im — AOBXMHa naHeni nosica epmMm Yn KONOHU;

ls — OOBXMHA MNaHKu;

Lw — pO3paxyHKOBa JOBXMHA 3BapHOro LLIBa;

Ix, 1y — pO3paxyHKOBI AOBXMHU enemMeHTa y NnoLimMHax nepneHanKynapHMX 0o ocem X —X, y—y
BiAMNOBIAHO;

m — BiAHOCHWI ekcueHTpucnteT (m=eA/W,.);

r — pagiyc;

S — BiiCTaHb, KPOK;

t — TOBLLMHA ODOMOHKU;

tr — TOBLUMHa nonuui (nosica);

tw — TOBLLUWHA CTiHKW;

ar — BiAHOLLEHHS NIIoLLY nepepisis nonuui (nosica) i CTiHKM (af = Af /A,);

B, B — KoedilieHTM nepexoay Bif kaTeTa KyTOBOro LUBa A0 PO3PaxyHKOBOI LUMPUHWU nepepisy
KyTOBOro LUBa BIigMNOBIOHO Y MNIIOWWHI HannaBneHoro metany i y NNowuHi MeTany rpaHui
ChnaBreHHs;

7 — koedilieHT ymoB poboTn 60NTOBOro 3'€4HaHHS;

Ye — KoedilieHT yMOB poboTu;

% — KoediLieHT HaAIMHOCTI 32 HAaBaHTaXXEHHSAM;

Ih — KoeqilieHT HagiMHOCTI 3a BignoBiganbHICTO, BU3HavaeTbes 3rigHo [BH B.1.2-14 ;

Ym — KoeqilieHT HagiMHOCTI 3a MaTepianowm;

Y — KoediLieHT HaaiMHOCTI B po3paxyHKax 3a TUM4YacOBUM OMOPOM;

n — KoedilieHT BNMBY hopMu nepepisy;

A — FHYYKiCTb (lZIef/i);

A — YMOBHa rHyuKicTb (A =1 R,/E)

Aef — NpyBEAEHa rHYYKICTb CTPUXKHSA HACKPi3HOMo nepepisy;

_ef —yMOBHa NpuBeAEHa rHyYKiCTb CTPWXKHSI HACKPi3HOro nepepiay ( ,{ef = gef \/W );

A, — YMOBHa rHy4KiCTb 3BMCY nosca ( zbif R /E )

! fot Y

S

yi | — YMOBHa rHy4KiCTb NosicHoro nucra (] L= bef,l W );

/s /s t P

— _h.
/'LW — YMOBHa THYYKICTb CTiHKM (4, :th Ry /E);

w

ﬂuf — rpaHn4YHa YMOBHA MHYYKICTb 3BMCY nodca (MOosICHOro nimcra);
Z — rpaHNYHa YMOBHA MHYYKICTb CTiHKU;

uw

Axy Ay — PO3paxyHKOBI FHYYKOCTi enemMeHTa y nrowuHax nepneHankynsapHUX 0o ocen x— X, y—y
BignoBigHoO;

1 — KoeiLieHT po3paxyHKOBOI JOBXUHY;

v — koedilieHT nonepeyHoi aedopmadii ctani (MyaccoHa);
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Oloc — MicLieBi HOpMarnbHi HanpyXeHHs;

o — HOpMalibHEe Hanpy>XeHH4A;

Ox, Oy — HOpMarsbHi Hanpy>XeHHs, napanenbHi 4o ocen X, y BiANOBIAHO;

LT, T — AOTWUYHI HanpyXeHHs;

®, — Koeqili€eHT CTINKOCTI Npwv 3rnHi;

®, — KOoeili€EHT CTINKOCTI NpW 3rMHi 3i CTUCKOM.
Mpumitka. [1nsg nosHayeHb isNYHUX BENUYUH OQUHULI BUMIPY NPUIHATI y HACTynHIA dhopmi:
reoMeTpu4HNA Po3Mip, TOBLUUMHA, paaiyc iHepuii nepepisdy MM;
3rMHanbHUN MOMEHT H-mm;
30cepeXeHe HaBaHTaXeHHs, cuna H;
MOAYIb NPYXXHOCTi, HaNPY>XeHHS H/mm?;
MOMEHT iHepLii nepepisy MM4;
MOMEHT Oropy nepepisy, CTaTUYHMIA MOMEHT 3CYBHOI YacTuHM nepepisy  Mm3;
nrowia nepepiay MM2,

Y TeKkCTi AOKYMEeHTa OKpeMi No3HaYeHHA HaBedeHi 3 MOSCHEHHAMM Ta OAMHULAMU BUMIPY (Pi3UYHNX

BENUYMH B iHLWIN hopMmi.

4.3 Y umx HopMmax BUKOPUCTaHI Taki CKOPOYEHHS:

AC — aHTeHHi cnopyau;

BPTI1 — BigkpuTi po3noginbyi npucTpor;

EOM — eneKkTpOHHO-064MCIOBaHHI MaLLVHW;

KMT — kOHTaKTHi MepeXxi TpaHCMopTy;

HOC — Hanpy>xeHO-4edOpMOBaHNIA CTaH;

IMJT — noBiTpsHI NiHIT enekTponepeaaBaHHS.

5 OCHOBHI NMPUHUUNM 3ABE3NEYEHHA HALIUMHOCTI, BE3MEKW, OOBroBIYHOCTI TA
EKOHOMIYHOCTI KOHCTPYKLLIA

5.1 3aranbHi BUMOru

5.1.1 HapgiiHicTb KOHCTPYKLiN NoBUHHA 6yTK 3abe3neveHa BignosigHo oo sumor OBH B.1.2-14.

5.1.2 lpun NpoeKkTyBaHHI KOHCTPYKUIA MOBUHHI OyTn 3abesneveHi ekcnnyaTauiiHa NpuaaTtHICTb i
6es3neyHicTb NPOTAroM TepMiHy ekcnnyaTauii, BUSHaYeHOro y 3aBfaHHi Ha MPOEKTyBaHHS.

s uboro HeobXigHO:

- 3abe3nedyBaT HagiAHICTb KOHCTPYKLiA 3@ paxyHOK BWKOHAHHS BMMOr OO0 BMOOpYy Martepianis,
KOHCTPYHOBaAHHS Ta PO3pPaxyHKiB;

- NPUAMAaTK KOHCTPYKTUBHI pilLEHHS, Lo 3abe3nevyoTb MiLHICTb, XXOPCTKICTb, CTIlKICTb i MPOCTOPOBY
HE3MiHIOBaHICTb KOHCTPYKLiMA CMOpYyA Y LINOMy Ta iX OKpeMux ernemeHTiB Nif 4Yac TpaHCNopTyBaHHS,
MOHTaXy Ta ekcrnyartaui;

- nepegbavaTtn 3axogm wWodo 3abesneyeHHs OOBroBiYHOCTI KOHCTPYKLM Ta 3axXMCTy X Bid KOPO3il,
BMMMBY BOTHIO i TeNfa, 3HOCY Ta CTUPaHHS;

- BpaxosyBaTtu Bumorn [BH B.1.1-7, IBH B.1.2-7 Ta iHWWX HOPMAaTMBHUX AOKYMEHTIB CTOCOBHO
3abesneveHHs1 BOrHECTIMKOCTi OyaiBenbHUX KOHCTPYKLIN;

- nepenbayaTv TEXHOMONYHICTE BUFOTOBMEHHSA Ta MOHTaXy KOHCTPYKLIN;

- 3abesnedyBaT cknaganbHICTb KOHCTPYKLIA PO3PaxyHKOM TOYHOCTI reoMEeTpUYHMX napameTpis
srigHo 3 [ICTY-H B.B.1.3-1 3i BCTaHOBMNEHHSIM HEOOXiQHOCTI KOHTPONBHOIrO YK 3aranbHOro CknagaHHA abo
BUKOPUCTAHHAM perynioBanbHUX NPUCTPOIB;

- BPaxoBYBaTW MOXNUBI BiOXWNEHHS Big NPOEKTHMX PO3MIpIB i reoMeTpu4HOi OpMU EfIEMEHTIB
KOHCTPYKLUIM, SKi ONYCKaTbCA Nif Yac BUrOTOBMEHHS Ta 3BEAEHHS;

10
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- BCTaAHOBOBATM MeTOAMU Ta OBCArM KOHTPONO Mig Yac BUrOTOBMEHHS Ta 3BeOeHHS! KOHCTPYKLIN, a
TaKoX y MpoLeci iXHbOI ekcnnyarauii, BKnoYya4mn, 3a HeoOXigHOCTI, BUKOHAHHSA BMMNPOOYBaHb OKPEMUX
eneMeHTiB, BYy3niB, 3’€¢QHaHb | KOHCTPYKUiA Yy LUINOMy, a TakoX, 3a HeobXiAHOCTi, BCTaHOBMNEHHS
KOHTPOJBbHO-CUTHAIBbHUX CUCTEM YU iHLLMX 3aCO0iB MOHITOPUHIY;

- nepegbayatm MOXNUBICTb Ornsgy, OOCTEXEHHs | OiarHOCTUKM, a TaKoX MPOBEAEHHS
NPoMiNakTUYHMX i pPEMOHTHUX POBIT; 3a HeOBXigHOCTI NepeabayaTn 4N LbOro XO040Bi CXoAM Ta NNoLwaaKu,
crieujanbHi NPUCTOCYBAHHS (CTOMMKKX, MPOBYLUMHK, dikcaTopyu TOLWO) AN 3abe3neyeHHs MOXKITMBOCTI
KpPiNSIEHHA MOCTIMHMX | TMMYacOBUX MPUCTOCYBaHb, a TaKOX MPUCTOCYBaHb ANS BCTAHOBIIEHHSA 3acobiB
[iarHOCTUKN TEXHIYHOMO CTaHy KOHCTPYKLUIN y npoueci ekcnnyaTadii.

OkpiM LbOro, MPOEKTYBaHHSI KOHCTPYKL CNig BUKOHYBATU 3 BpaxyBaHHSIM BMMOI OXOPOHW OOBKINMs,
a TaKoX iHWNX 0coBNUBMX YMOB, HAaBEAEHUX Y 3aBAaHHI HAa NPOEKTYBaHHS.

5.1.3 lpoekTHy AOKyMeHTaUilo Ha OydiBenbHi CcTaneBi KOHCTPYKUii cnig po3pobnsTtu 3rigHo 3
OBH A.2.2-3, OCTY b A.2.4-4, ACTY B A.2.4-7 Ta LOCTY b A.2.4-43. Y poboui aokymeHTauji (KpecrneHHs
KM) cnig HaBoanTK BigOMOCTI Npo:

- KaTeropitd KOHCTPYKUiA Ta ii enemMeHTiB 3a MpU3HAYEHHS M Ta Hanpy>XeHUM CTaHOM 3rigHO 3
noaaTtkom A;

- Kriac BiZnNoBiAanbHOCTI Ta NPUAHATUI KoediLiEHT HailHOCTI Y, cnopyaum, WO NPOeKTYETbCs, 3rigHO
3 [6H B.1.2-14;

- BU3Ha4YeHWM Yy TEXHIYHOMY 3aBAaHHI TepMiH ekcrnyaTauii cnopyau;

- CTani Ta 4oAaTKoBi BUMOMN 0 HUX, nepegdadyeHi HopMaTUBHUMM AOKYMEHTAMM i UMW HOpMaMU;

- TN, cnocobmn BUKOHAHHS Ta Mepepiaun LIBIB 3BApHUX 3’€QHaHb, Kac MIiLHOCTI i TOYHOCTI bonTi.,
crnoci6 nigrotoBkn (0BPOOKM)  KOHTaAKTHMX MNOBEPXOHb ANS  (PPUKUINHUX  3'€4HaHb, BEMUYUHY
KOHTPOMbOBaHOro Hatary 6onTiB Npy opuKLiiHMX Ta donaHueBuX 3’ €AHaHHSX;

- PO3MILLEHHS | pOo3Mipy 3BapHUX, DONTOBMX i PPUKLINHUX 3'€QHaHb i3 BKA3iBKOK BUKOHAHHSA iX Y
3aBOACBHKMX YM MOHTa)KHUX YMOBaX i, 3@ He0oOXigHOCTi, NOCNiQOBHICTL HakNagaHHA LIBIB i BCTAHOBIIEHHS
6onTiB, cNocobu KOHTPOIIO SKOCTI;

- KaTeropii KOpO3ifHOI arpecuBHOCTI aTmocdepun, BoaM Ta I'PyHTY 3rigHo 3 po3ainom 5 AOCTY ISO
12944-2, xnacu gosrosidHocTi 3rigHo 3 5.5 [CTY ISO 12944-1 Ta iHWIi BUMOrW, ykasaHi B 3aBAaHHi Ha
NPOEKTYBaHHS.

Mpumitka. Cuctema NPOTUKOPOSIMHOIO MOKPUTTA BM3HAYAETLCH B TEXHIYHIN OOKyMeHTauii BMPOOHMKa cTaneBux
KoHcTpyKuin BignosigHo go ACTY EN 1090.

(MyHkm 5.1.3 3miHeHo, 3miHa Ne 1)

5.1.4 Y HeobXigHMX BuNagkax npu poboTi nNpokaTy Ha PO3TAr y HanpsaMKy WOro TOBLUMHW MNpuU
3aMOBJEHHI CTani cnig 3a3HavaTu knac cyuinbHocTi 3rigHo 3 [ICTY 8818.

3 ypaxyBaHHsIM OCOONMBOCTEN KOHCTPYKLIN Ta iX BY3NniB pEeKkOMeHOYETbCA MPWU 3aMOBJIIEHHI cTarni
BpaxoByBaTW Knacudikauio NMMCTOBOro NpoKaTy B 3aneXHOCTi Bi 3HAaYEHHs1 BiQHOCHOMO 3BY>XEHHS 3rigHO 3
OCTY EN 10164.

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

5.1.5 B npoekTHIN [JoKyMeHTauil cTaneBuMx KOHCTPYKUiM cnig BpaxoByBaTW BMMOIM  LWIOAO
BUIOTOBIIEHHS | MOHTaXy KOHCTpyKUin 3rigHo 3 ACTY EN 1090-1, ACTY EN 1090-2 ta ACTY EN 10904 1a
BKa3yBaTy Krac BYKOHaHHS KOHCTPYKLIN, enemMeHTiB abo aeTanein 3rigHo 3 [logatkom VY.

Y NpoeKTHIN AoKyMeHTauii cnif ykasyBaTu NocnifOBHICTE MOHTaXY efeMeHTIB | BUKOHaHHS BY3riB, a
TakoX JOMNYCTUMI MOHTaXHi HaBaHTaXXeHHS, SKLIO 3a3HavYeHi YUHHMKU BpaxoByBanuch nifg Yac BU3HayYeHHs
pO3paxyHKOBUX 3YCUSb.

Pobo4vy OokymeHTauilo cTaneBux KOHCTPYKLUi chnif po3pobnatn 3 ypaxyBaHHAM BUMOT MOXITMBOIO
BorHesaxmcTy 3rigHo Bumor JCTY XXXX:202_3.

(IyHkm 5.1.5 3miHeHo, 3miHa Ne 1)

1"
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5.1.6 Cnig BMKOpPMCTOBYBaTU KOHCTPYKTMBHI PiLUEHHS 3 MEPBMHHOMO 3aXMUCTY CTaneBuX KOHCTPYKLM
Big, koposii 3rigHo 3 [ICTY ISO 12944-3.

3a BigcyTHoCTi goctyny Ana ornggy i PeMOHTY KOHCTPYKTMBHWUX erleMeHTIB  [OBroBiYHICTb
NMEPBUHHOIO i BTOPUHHOIO 3axXMCTY MOBMHHA BiAMoBigaTh TEPMiHY eKcnnyaTtauii KOHCTPYKLUii 6e3 TexHIYHOoro
o6cnyroByBaHHs.

(MyHkm 5.1.6 3miHeHo, 3miHa Ne 1)

5.1.7 Tpn nNpoeKkTyBaHHI CTaneBMX KOHCTPYKLIN, WO nignarawTb ©0e3nocepenHbOMy  BRMBY
PyXOMMX, BiOpaUiMHUX Ta iHWMX 3MIHHMX HaBaHTaXeHb, SIKi BUKMMKAIOTb MOXIMBICTb PYWMHYBaHb Bifd
YTOMINEHOCTi, Cnig BpaxoByBaTW crieuianbHi BUMOrM OO0 BMOOPY cCTani, KOHCTPYHBAHHA i TexHornoril
BUrOTOBIEHHS, a@ Y BUNaaKax, yKasaHux y LMX HopmMax, BUKOHyBaTW po3paxyHOK Ha BUTPUBANICTb.

5.1.8 lNpn KOHCTPylOBaHHi CTaneBux 3BapHMX KOHCTPYKUIMA CRig 3HWKyBaTW HeratMBHUWA BNIMB
3anuwKkoBux Aedopmauin i HanpyxeHb, y TOMY 4YMCMi 3BapHUX, @ TaKoX KOHUEHTpauil HamnpyxXeHb,
nepenbadaty BiOMOBIAHI pilleHHs (3 HaWbinbLl PIBHOMIPHUM pPO3MNOAINIOM HamnpyXeHb B efNeMeHTax i
aetansix, 0e3 BXiOQHMX KyTiB, Pi3KMX nepenagiB nepepidy Ta IiHWWX KOHLEHTPATOPIB HamnpyXeHb) i
TEeXHOSOriYHI 3axoanm (NopsaoK CKNnagaHHA i 3BaploBaHHSA, MonepeaHin BUIMMH, MexaHiyHe obpobneHHs
BiOMOBIAHMX 30H CTPYraHHAM, ppe3epyBaHHAM, 3a4NCTKOK abpasmMBHMM KPYrom TOLLO).

51.9

(Mynkm 5.1.9 eunyyeHo, 3miHa Ne 1)

5.1.10 [Mpn npoekTyBaHHI CTaneBux KOHCTPYyKUin, g0 skmx OBbH B.1.1-7 Ta iHwWumn BygiBenbHUMK
HOpMaMu, LLIO BPaxoByoTb cneundiky o6’ekta, BCTAHOBAEHO BMMOIM 3@ BOTHECTINKICTIO, CNiJ BpaxoByBaTu
JaHi  WoAo BM3HA4YeHHs 1X KraciB 3a BOTHECTIMKICTIO Ha nNigcTaBi pesynbTaTiB, OTpPUMaHuMX: 3a
CTaHOapTM30BaHUMKM MeTogamMu BUNPoOyBaHb 3 BCTAHOBMEHHSIM KnaciB BOrHECTIMKOCTI BiAMOBIAHO A0
OCTY EN 13501-2 abo pospaxyHkOBMMU MeTodamu, BignosigHo Ao aogatka B ABH B.1.1-7.

(Mynkm 5.1.10 3miHeHo, 3miHa Ne 1)

5.2 PexkomeHpauii

5.2.1 PexkomeHpgyeTbCA:

- obupaTn onTUMarnbHi 3a TEXHIKO-€KOHOMIYHUMW MOKa3HWKaMM KOHCTPYKTMBHI CXemu crnopyn, a
TaKOX Nnepepian enemMeHTIB KOHCTPYKLIN 3 ypaxyBaHHAM iX MPpU3HaYeHHs Ta YMOB ekcryaTauii;

- 3aCTOCOBYBATM EKOHOMIYHI Npodini NpokaTty Ta ePeKTUBHI cTarni;

-AOTPUMYBATUCA  OOHOTUMHOCTI  KOHCTPYKTUBHUX €MEMEHTIB  Ta By3niB, WO [OCAraeTbca
3aCTOCYBaHHAM YHi(QiKOBaHUX pilLEHb;

-3aCTOCOBYBaATW MPOrPECUBHI  KOHCTPYKLiT (MPOCTOPOBI CUCTEMWU i3 CTaHOAPTHUX ENEMEHTIB,;
KOHCTPYKLUji, WO MOEOHYIOTb HEeCydi Ta OropoaKyBaribHi (YHKUi; nonepeaHbO Hanpy)XeHi, BaHTOBI,
TOHKOJSIMCTOBI Ta KOMBIHOBaHI KOHCTPYKLIT 3i cTanewn pisHoOl MiLHOCTI);

- nepegbayat  TEXHOMOMYHICTb | HaWMeEHLWyY TPYyOOMICTKICTb  BUIOTOBIIEHHSA  KOHCTPYKLIN;
BpaxoByBaTW BUPOOHMYI MOXMIMBOCTI Ta MOTYXKHICTb TEXHOMOMYHOr0 i KpaHOBOro YCTaTKyBaHHS
nianprMemcTB-BMpOOHMKIB, nepegbayaTn 3aBOACHKI 3'€AHAHHS MNPOrpecMBHMX TUMNIB  (MexaHidoBaHe
3BaptoBaHHs, 3’€HaHHs Ha BonTax, y TOMy YMCHi Ha BUCOKOMILHMX TOLLIO); BUKOPUCTOBYBATU MOXIUBICTb
ppesepyBaHHS TOPLIB ANA MNOTYXHUX CTOSIKIB i KOJIOH;

- BUKOHYBaTW PO3iNeHHs KOHCTPYKLiM Ha BignpaBHi enemMeHTu 3 ypaxyBaHHAM BUAY
TpaHCcnopTy Ta rabapuTiB TPaHCMOPTHUX 3acobiB, MigiiManbHO-TPAHCMOPTHOrO Ta IHLIOMO yCTaTKyBaHHS
MOHTa)XHUX OpraHisaui, pauioHarbHOrO Ta EeKOHOMIYHOIO TPaHCMOPTYBaHHA KOHCTPYKUIA, a TaKoX
BMKOHaHHSA MakcuMarsbHOro obcsry pobiT Ha nignpuemMcTBi-BUPOOHUKY;

- 3aCTOCOBYBaTW KOHCTPYKUji, WO 3abe3nevyoTb TEXHOMOrYHICTb i HaMMeHLly TpYyAOMICTKICTb
MOHTaXy; 3aCTOCOBYBATM MOHTaXHi 3'€QHaHHsA Ha GonTax, y ToMy ynchi prnaHuesi Ta pUKLivHI, 3BapHi Ta
3 opesepoBaHMK TOpUAMU; NnepeadadaTi MOHTaXHi KpiNfeHHA enemMeHTiB (MOHTaXHi CTOMMKM TOLLO);

- po3paxoByBaTM  KPUTWYHI  TemnepaTypu CTaneBuMX KOHCTPYKUIM  BignosigHO OO  BUMOT
OCTY-H B B.2.6-211.

3 Ha posrnsagi
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3 meTow 3abesneyeHHss EKOHOMIYHOI eMEKTUBHOCTI MPUNHATUX KOHCTPYKTUBHUX pilleHb abo
OKPeMUX KOHCTPYKLIN Ha ocHoBI npoekTy KM pekoMeHayeTbCsa 3acTocoByBaTh HacTaHoBy JCTY XXXX4,

(MyHkm 5.21 3miHeHo, 3miHa Ne 1)

5.2.2 [1ns KOHCTPYKLUIN, WO 3HaxoaaTbCs B yMOBaX arpeCcuMBHOrO BMSMBY PEYOBUH Ta MaTepianis, He
nepenbaverHnx OCTY ISO 12944-2, cnig 3actocoByBaTu CTani 3 MigBULLLEHOK KOPO3IMHOK CTIMKICTIO 3a
OCTY EN 10025-5.

(MyHkm 5.22 3miHeHo, 3miHa Ne 1)

5.2.3 KoHCTpyKuji, aki MOXYTb nignaratv BNNMBY po3nnasneHoro metany (y surnagi 6pusok npu
po3nuBaHHi MeTany, Npu NPoOpuBI MeTarny 3 Ne4Yen Yn KOBLUIB), PEKOMEHAYETLCSA 3axmLaT obnmutoBaHHAM
abo oropomxyBanbHUMK CTiHKaMW, BMKOHAHMMMK 3 BOTHETPMBKOI LEernn abo XapOoTPUBKOro GETOHY, SKi
3axuLLeHi Bifi MeXaHIYHUX YLWKOOKEHb.

5.2.4 KoHCTpyKuUji, WO nignaraioTe TPMBaNomy BMMMBY NMPOMEHEBOI YM KOHBEKLIMHOI TennoTn abo
KOpOTKOYACHOMY BMSAIMBY BOFHIO Mig Yac aeapii TennoBux arperartiB, PeKoOMeHOYETbCA 3axuliaTtiu
MeTaneBMMu eKpaHamu Ym yTepyBaHHSM 3 Lernu abo XapoTpUBKOro GETOHY.

5.3 OCHOBHI po3paxyHKOBi BUMOru

5.3.1 ApxiTekTypHO-OyaiBenbHUIA KNiMaTUYHUA panioH OyaiBHWMUTBA cnig npuiMaTty  3rigHo 3
OCTY-H b B.1.1-27.

5.3.2 HaBaHTaxeHHs | BNAMBM 3 ypaxyBaHHAM X OAHOYaCHOI Aji i Hambinblw HecnpusaTAMBMX 3a
ekcnnyatauiiHMMM i MOHTaXHMMW CTaHamu CronyyeHb cnig npuiamaTtn  3righo 3 [BH B.1.2-2,
OBH B.1.1-12, a Takox 3a iHLWMMW HOPMATUBHUMMW LOKYMEHTaMW i 3aBAaHHAM Ha MPOeKTyBaHH4A. [pynu
pexumiB poboTK KpaHiB crig npuinmMaTi BiANoBiAHO 40 YNHHUX HOPMATUBHUX LOKYMEHTIB.

(lMyHkm 5.3.2 3miHeHo, 3miHa Ne 1)

5.3.3 NpaHWn4Hi 3Ha4YeHHH NPOrvHIB i NepeMilLeHb eneMeHTIB KOHCTPYKLUIN crig npunmMaty BignosigHo
no OCTY b B.1.2-3.

5.3.4 [lonyckaeTbCa 30iMblUEHHA TOBLUMH MpOKaTy i CTIHOK TpyD 3 ypaxyBaHHAM pPiBHS KOPO3iNHOI
Hebe3nekn Ta NigBULLEHHS] BOTHECTINKOCTI KOHCTPYKLIT 3a pedynbTaTtaMy NOPIBHAMBHOT EKOHOMIYHOT OLIIHKM
nepeBar NPOeKTHMX pilleHb Npu 3abe3neyeHri HagiNHOCTI YK 3a BMMOraMmn 3aMOBHMKA.

[ns OuiHKM Hecy4ol 34aTHOCTI KOHCTPYKUIN 30inblUeHHS nepepisiB enemMeHTiB 3a KpuTepiem
KOPO3iMHOro 3HOCY BpaxoByBaTu He Cria.

(MyHkm 5.3.4 3miHeHo, 3miHa Ne 1)

5.3.5 3anexHo Big NpPU3HAYEeHHS KOHCTPYKUIN i MOXIMBMX HaCMgKiB Npu  AOCATHEHHI HMMK
rPaHNYHMX CTaHIB Crig PO3Pi3HATU TPY KaTeropii KOHCTPYKLiM Ta IXHIX eNIEMEHTIB:

A — KOHCTpYKLUil Ta enemeHTW, BigMOBa HAKMX MOXe MpuU3BecCTM [0 MOBHOI HenpuaaTHOCTI A0

B — KOHCTPYKUiT Ta eneMeHTW, BiAMOBA HAKUX MOXE NPU3BECTN [0 YCKNagHEeHHs HOopMasnbHOI
ekcnnyaTtadii cnopyam abo 0o BiAMOBY iHLLNX KOHCTPYKLIW, SIKi HE HanexaTtb 0 kaTeropii A;

B — KOHCTPYKLUiji, BiGMOBM SIKUX HE MPU3BOAATb OO0 MOPYLUEHHS (OYHKLiIOHYBAHHS iHLLUMX KOHCTPYKLIN
abo ix enemMeHTiB.

4 Ha posrnsagi.

13



[BH B.2.6-198:2014

3anexHo Bid MOXMNMBOCTI Ta MPUYMH OOCATHEHHS TPaHUYHWX CTaHiB, a TaKOX BUXOASYM 3 YMOB
PYNHYBaHHSA Bif, YTOMIIEHOCTI YN KPUXKOrO PYMHYBaHHS CRif PO3PI3HATU TPW KaTeropii KOHCTPYKUIN Ta iX
enemMeHTiB:

| — KOHCTPYKUIT Ta enemMeHTW, [OOCArHEHHA TIpPaHUYHUX CTaHiB SKMX MOXIMBE B peaynbTaTi
6e3nocepeHbLOro BMAMBY AUHAMIYHOIO PYyXOMOro YK BiGpaLiMHOro HaBaHTaXEHHS;

Il — KOHCTPYKLUIT Ta eneMeHTN, AOCATHEHHS TPAHUYHUX CTaHIB SKMX MOXIMBE NULIE NPW MNOEOHAaHHI
HECNpUATNNBMX YMHHUKIB (AMHAMIYHOrO 4mM BiGpaLiHOro HaBaHTaXKEHHS!, KOHLLEHTpaTOopPIiB Hanpy>XeHb, 30H
HanpyXeHb pO3TAry TOLLO);

Il — KOHCTPYKUIT Ta enemMeHTU, OOCArHEeHHA TFPaHUYHUX CTaHiB SKMX BHACMIQOK YTOMIIEHOCTI uM
KPUXKOrO pyMHYBaHHS HEMOXIUMBO Yepe3 BiACYTHICTb HECMIPUATNNBUX YNHHUKIB.

Mepenik KOHCTPYKUIN Ta enemeHTiB i3 BKa3iBKOK KaTeropi 3a MNpU3HAYeHHAM i 3a Hanpy>XeHUm
CTaHOM HasefeHo B goaaTtky A.

5.3.6 EnemeHTM i KOHCTPYKLUIii, WO po3rnagarTbCa B UMX HOpMax, MOAINAITbLCA Ha TpU Khacu
3anexHo Big BMay HanpyxeHo-gedopmosaHoro ctaHy (HAC) po3paxyHKOBOro nepepisy, Lo OONYCKaeTbCs
Y pO3paxyHKy:

1 knac — HOC, 3a gkoro HopMmarbHi HanpyXeHHs o Ha BCiX AinsiHKax pO3paxyHKOBOro nepepisy €
MEHLUMMMK 33 pO3paxyHKOBWM onip ctani Ry i MOXyTb AOCATHYTM MOr0 nuviie B Hambinbll HanpyXeHWX
BOITOKHax nepepisy o = Ry (npyxHa poboTa nepepidy — pucyHok 5.1, a);

2 knac — HOC, 3a 9koro HopmaribHi Hanpy>XeHHS o Ha OesKnX OingHkax po3paxyHKOBOro nepepisy €
MEHLLMMM 3a po3paxyHKoBUI onip cTani Ry, a Ha iHWKWX AinsHKax — OOPIBHIOWTL NOMY (NPYXHO-NNacTnyHa
po6oTa nepepizy — pucyHok 5.1, 6);

3 knac - HAOC, 3a skoro HopMmarsbHi HanpyXeHHs o NO BCiM MNNOLi PO3paxyHKOBOro nepepisy
OOPIBHIOIOTL PO3paxyHKOBOMY onopy ctani Ry (nnactudikaLis BCboro nepepisy 3 yTBOPEHHAM NNacTUYHOro
LIapHipy — pUCyHOK 5.1, B).

Po3paxyHkoBi cxeMuM Ta OCHOBHi MepegyMOBWM pPO3paxyHKy MOBUHHI BigobpaxaTu LOiACHI yMOBM
po60TK CTaneBmnx KOHCTPYKLIN.

CTtaneBi KOHCTPyKLUii HeobxigHO, sK nMpaBuno, PO3paxoByBaTWU SK €OMHI MPOCTOPOBI cucTeMn 3
ypaxyBaHHSAM YMHHWKIB, LLIO BU3HAYalOTb HaNpy>XeHui i 4edopMOBaHUA CTaH 3a NOTPebU 3 ypaxyBaHHAM
HEeNiHIMHMX BNACTMBOCTEN PO3PaxyHKOBOI CxeMu. Y HeoOXigHWX BMNagkax pO3paxyHOK KOHCTPYKUIi Ha
Pi3HMX eTanax MOHTaxy abo ekcnnyaTtauii HeobXiQHO BMKOHYBaTWU 3 ypaxyBaHHAM BMNMBY YMHHUKIB, LLO
BM3HAYalOTb ii HAaNPyXeHo-4edOPMOBaHNN CTaH Ha KOXXHOMY 3 eTaniB.

Mpwv noAini egMHMX NPOCTOPOBMX CUCTEM Ha OKpPeMi MMOCKi NiACUCTEMN Crlif BpaxoByBaTW B3aEMOLj0
ernemMeHTiB Mi>k COB0t0 i OCHOBOHO.

Bubip po3paxyHKOBUX CXeM, a TakoX MeToiB pO3paxyHKy CTaneBUX KOHCTPYKLiN peKoOMeHAYETbCS
3[iNCHIOBaTN 3 ypaxyBaHHSAM BUKOpUCTaHHa EOM.

Mpn nogini cuctemMm Ha OKPeMi enemMeHTU PO3pPaxyHKOBi 3ycunns (MO3LOBXHI i MOMepeyHi cunu,
3rMHanbHi Ta KPYTHi MOMEHTU) B CTaTMYHO HEBU3HAYYyBaHWUX KOHCTPYKLISX OOMYCKaeTbCs BU3Ha4aTu 3a
HeaeopMOBaHOK CXEMOIO 3 MPUNYLLEHHSAM MPYXHOI poboTy cTani.

Po3paxyHOK okpeMux eneMeHTiB Ha Ao uux 3ycurb Crid BMKOHYBaTU 32 A4edOPMOBaHOK CXEMOIO,
LLIO BpaxoBYe BMNNUB NepeMilleHb Nig HaBaHTaXKEeHHAM.

Po3paxyHOK CTaTM4HO HEBWU3HAYYBaHUX KOHCTPYKUIA $SK €OMHUX CUCTEM [OMYCKAETbCA TaKoX
BMKOHYBaTK 3a 4eOPMOBAHOI0 CXEMO0 B MeXax NMpyxHoi poboTu cTani.
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PucyHok 5.1 — Knacudikauis nepepisis 3a sugom HAC

5.3.7 Bumorun uux HopMm nepenbayatoTb Taki po3paxyHKOBI MoAeni HeCY4MX KOHCTPYKLN:

- OKPEMi KOHCTPYKTMBHI €reMeHTW (Hanpuknag, PO3TArHyTi i CTUCHYTI CTPWXKHI, Ganku, cTosiku i
KOMOHM CYLINBHOro nepepisy TOLLO);

- nnocki abo NpOCTOPOBI CUCTEMMU, 3akpinfeHi Big nepekocy (PUCYHOK 5.2, a); po3paxyHOK Takux
KOHCTPYKLiA MOXe BYTU BUKOHAHWUI LUSISIXOM PO3PaxyHKY OKPEMUX €MIEMEHTIB 3 ypaxyBaHHAM iX B3aeMogii

MiXX coBolo | 3 OCHOBOIO;
- nnocki abo NPOCTOPOBI CUCTEMM, HE 3aKpiMneHi Big nepekocy (pUCYHOK 5.2, 0); npu po3paxyHKy

TaknMx KOHCTPYKLIN nopspg, i3 NepeBipkO0 OKpEMUX eNEMEHTIB Crif BpaxoByBaTU MOXIUBICTb LOCATHEHHS

rPaHNYHOro CTaHy CUCTEMM B LLiNIOMY;
- NINCTOBI KOHCTPYKLUIi (060NOHKM 06epTaHHs), Wo nepebyBatloTb y 6GE3MOMEHTHOMY HanpyXeHOMY

CTaHi.
Mpu cneuianbHOMY OGrpyHTYBaHHI [OMYyCKAETbCA BMKOPUCTOBYBATU Oinbll TOYHI PO3paxyHKOBI
mMogeni (Hanpuknag, reoMeTpu4HO Yn Pi3NYHO HEMiHINHI, Yn Moaeni, siki BpaxoByHOTb MOMEHTHY poboTy
0DO0MOHKOBUX KOHCTPYKLiN).

[nsa po3spaxyHkoBux mogenen y opmMi OKpeEMNX KOHCTPYKTUBHUX €NTEMEHTIB YN CUCTEM, 3aKpinsieHnx
BifL Mepekocy, nepesipka CTIMKOCTI BUKOHYETbCA SIK OS] OKPEMUX CTPWKHEBUX €ENEMEHTIB Ha OCHOBI
po3rnsagy iX pO3paxyHKOBMX [OOBXMH, BU3HAYeHUX 0e3 ypaxyBaHHS pPiBHS HaBaHTaXXEHOCTi CYCiaHiX
ernemMeHTiB.
[na cuctem, He 3akpinneHux Big nepekocy, nopsag i3 NepeBipKol CTIMKOCTI OKPEMUX efleMEeHTIB
noBuHHa OyTW BUKOHAHa nepesipka 3aranbHOI CTiMKoCTi. Mpu nepesipui 3aranbHOi CTIMKOCTI KoedilieHT

HafiNHOCTI 3a 3aranbHOK CTIMKICTIO s HE MOBMHEH OyTW MeHLue Hix 1,3.

777 Vecd 77

a — CUCTeMMU 3aKpinneHi Big nepekocy; 6 — cucTemMun He 3aKpinseHi Big nepekocy

PucyHok 5.2 — Po3paxyHKOBi Moerni HeCcy4nx KOHCTPYKLIN Y BUrNSAI CTPXKHEBUX CUCTEM
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5.3.8 [Ina enemeHTiB, ocnabneHnx y po3paxyHKOBOMY rnepepisi oTBopamu Ans 60nToBuxX 3’€4HaHb,
OKpPIM PPUKLIRHNX, NPU po3paxyHKax Ha MILHICTb | BATpMBAniCTb Chig NpuiMaTii oLy nepepisy HeTTo Ap,
Ha CTIRKICTb i )XOPCTKICTb — NIIOLLY nepepisy 6pyTTo A.

5.4 BpaxyBaHHSs1 MPU3HA4Y€HHSA Ta YMOB POOOTU KOHCTPYKLiM

5.4.1 TMpwn po3paxyHKy KOHCTPYKLIK i 3’eQHaHb chif BpaxoByBaTu:

- KoeiliEHT HagiMHOCTI 3a BignoBiganbHICTIO (KoedilieHT BianoBiganbHOCTI) » BiANOBIAHO 00
OBH B.1.2-14;

- [OOATKOBMM KoeqilieHT HadivHOCTI 3a Mmartepianom y, = 1,3 ONsa enemeHTiB KOHCTPYKLiN, siKi
pO3paxoByHOTbCSA Ha MIUHICTb i3 BMKOPUCTAHHAM pPO3paxyHKOBMX OMoOpiB Ry, WO BU3HaA4alOTbCa 3a
TMMYaCcoBMM OMOPOM MpU PO3TA3i;

- KoeiLieHT yMOB poBOTU eneMeHTIB KOHCTPYKLIN Ve, WO NpunMaloTbes 3rigHo 3 Tabnuueto 5.1 Ta
poaginamu 17 — 21 ynx Hopw;

- koedilieHT yMOB pob0Tn 6ONTOBUX 3’€OHaHb Yp 3rigHO 3 po3dinamu 16, 19.

Tabnuusa 5.1 — KoediuieHT ymoB pob0oTu

Koedinien
EnemeHnTH KOHCTPYKIIii T yMOB
po0oTH Y,
1. banku cyniapHOTO TIepepi3y i CTUCHYTI eneMeHTH GepM NMEPEeKPUTTIB IIiJT 3aJ1aMH TeaTpiB, KITyOiB,
KIHOTeaTpiB, miJ TpUOyHAMH, ITiJ] MPUMIIIEHHSIMH Mara3uHiB, KHUTOCXOBHUII i apXiBiB TOIIO MPH 0,90
TUMYACOBOMY HAaBaHTAXXCHHI, 1[0 HE NIEPEBUIILY€ Baru MEPeKPUTTS
2. KoJyioHU rpoMaichbKHX CIIOPY/I 1 OTOp BOJOHAMIPHUX OaluT 0,95
3. Koo oHOMOBEpXOBUX BUPOOHUYNX CIIOPY/ i3 MOCTOBUMH KpaHaMHU 1,05
4 CTHCHYTI OCHOBHI €JI€MEHTH (KpIM OTIOPHUX) PEIIiTKU CKIaIEHOTO TABPOBOTO MEpepi3y 3 ABOX
KYTHKIB y 3BapHHUX (epMax MOKPUTTIB i HEPEKPUTTIB MIPU PO3PAXYHKY Ha CTIMKICTh 3a3HAaUYEHUX 0,80
€JICMEHTIB 13 THYUYKICTIO A > 60
5. 3aTsDKKH, TSATH, BiITSOKKH, TJIBICKK IIPH PO3PaxyHKY Ha MIMHICTb y Mepepisi 6e3 mocnabieHb 0,90
6. Iepepisu eneMeHTIB KOHCTPYKILH 3i cTali 3 rpaHuIero TeKydocTi 10 440 H/MM?, o HecyTsh
CTaTHYHE HaBAaHTAKCHHS, IPU PO3PAaXyHKY Ha MIIHICTh y Tiepepi3i MociabIeHoMy OTBOPAMH ISt
0ountiB (0KpiM OPUKLIHHKX 3’ €HAHB):
— CYULIbHHX 0aJIOK 1 KOJIOH; 1,10
— CTPWKHEBUX KOHCTPYKIIil TOKPUTTIB Ta MEPEKPHUTTIB 1,05
7. CTUCHYTI €IeMEHTH PELITKN MPOCTOPOBUX PEIIITYACTHX KOHCTPYKIIiH, BAKOHAHI 3 OIMHOYHUX
PIBHOITOJIMYKOBHUX KYTHKIB 3T1THO 3 pUCYHKOM 13.3, SIKi MPUKPITUTIOIOTHCSI OJTHIEI0 TIOJTHIICIO (151
HEPiBHOIMOJIMYKOBHUX KYTHKIB — OUIBIIIOO MOJHIIEIO):
a) Oe3rmocepeHbO 10 MOSCIB 32 IOTIOMOTOI0 3BAPHUX IIBIB 200 ABOX OOMNTIB i OifbIle, SAKi
BCTAHOBJICHI B3JIOBXK KyTHKa:
— poskocH (pucyHok 13.3, a); 0,90
— posnipku (pucyHok 13.3, 0, B, €); 0,90
— poskocH (pucyHok 13.3, B, T, 1, €); 0,80
0) Oe3nocepeTHbO 10 MOACIB 3a TOTIOMOTOI0 OIHOTO O0JTa a00 uepe3 (acoHKY HEe3aJeKHO BiJl BULY
3’ ¢ qHAHHA 0,75
8. EnemenTH tutockux (epm 3 OIMHOYHUX KYTHKIB, CTUCHYTI €JIEMEHTH, BAKOHAHI 3 OJIMHOYHUX
KYTHKIB, SIKi IPUKPIIUIIOIOTHCS OHIEI0 MONULEIO (17151 HEPIBHOIOINYKOBUX KYTHKIB — MEHILIOKO 0,75
TIOJIMIICIO), 32 BUHSATKOM €JICMEHTIB, HABEJCHUX Y MO3HIIii 7 i€l Tabmuii
9. OnopHi MIKMTH, BUKOHAHI 31 CTali 3 rpaHMIEro TeKydocTi 10 390 H/MM?, 10 HeCyTh cTaTHYHE
HABaHTa)KEHHSI, TOBIIMHOK, MM:
a) 1o 40 BKIIIOYHO; 1,20
0) nonan 40 1o 60 BKIIOYHO; 1,15
B) moHaa 60 10 80 BKIFOTHO 1,10
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Koedinien
EnemeHnTn KOHCTPYKIIiiA T yMOB
pobotH Y.

Mpumitka 1. Koedinientn Je < 1,0 mpu po3paxyHKy HE CIIil BpaxOBYBaTH CYyMICHO, 32 BUHATKOM PO3PaxyHKiB BKa3aHUX y
nmpuMiTkax 2, 3.

Mpumitka 2. [Ipn po3paxyHKy Ha MIIHICTh y Tepepisi, mocaabieHoMy OTBOpaMH Ui OONTIB, KoedillieHTH, HaBEeCHI B
nmo3umii 611,612,615, ciin BpaxoByBaTH CYMICHO.

IMpumirka 3. [Ipu po3paxyHKy ONOPHUX IUINT KoedilieHTH, HaBeieH] B mo3uuii 9 12, 9 1 3, cirix BpaxoByBaTH CyMiCHO.
Mpumitka 4. [Ipu po3paxyHKy 3’€IHaHb KOS(DILIEHTH )¢ AL €NEMEHTIB, sIKi HaBeJeHl B mo3uiii 1 i 2, ciix BpaxoByBaTH
pa3oM i3 KoedilieHTOM YMOB poOOTH 3’ €JHAHHS }pb.

IpumiTka 5. YV Bunagkax, He 00yMOBICHIX IMMH HOPMaMH, Y pO3paxyHKOBHX (opMyliax mpuimMaroTh ¥ = 1,0.

6 MATEPIANN ANA KOHCTPYKUIN | 3’€AHAHb

6.1 3aranbHi BUmoru

6.1.1 [Ona cranesBmx OyaiBenbHUX KOHCTPYKLiM Crig 3acTOCOBYBAaTW CTanesBwui npokaTt (NUCTOBWW,
haCoHHUIN, LLIMPOKOCMYrOBUI YHiBEpCanbHUN, COPTOBWUI), THYTI Npodini i Tpybu 3 HU3bKOBYrmneuesol i
HM3bKONEroBaHoI cTani, a TakoX CTareBi KaHaTW.

3acToCOoBYETLCA NPOKAT 3aranbHOro NPU3HaYEeHHs, NPOKaT ANs 3BapHWX KOHCTPYKUIA Ta cTaneBuw
npoKaT, BUrOTOBMEHWI 3@ TEXHOSOrIED rapa4voi NPoKaTki, TePMOMEXaHIYHOT NpoKaTKM Ta nicng TepMidHol
00po6ku (Bignan, Hopmanisauisi, rapTyBaHHS 3 BiMyCcKOM, BiAnycK Ta iH.).

[onyckaeTbCca TakoX 3aCTOCyBaTW apMaTypHy rapsivyekataHy cTarnb, Lo 3BapreTbCA, NYYKM i nacma 3
ApoTy.

6.1.2 B okpemunx Bunagkax, Hanpuknag ans onopHUX By3niB, AOMYCKAETLCA 3aCTOCYBaHHS BiANMBOK
i MOKOBOK i3 BYrfeLeBol i NeroBaHol cTani, a Takox BiANIMBOK 3 YaBYHY.

6.1.3 3a nokasHMkaMm KOpPO3iNHOI CTIMKOCTI CTani NogingaTbCa Ha TPW Fpynu:

| rpyna — ctani 3BMYanHOI KOpO3iHOI CTINKOCTI, a came Byrnevesi ctani 3rigHo 3 OCTY 8539 (knac
C235 Ta iHwi), OCTY 4484/TOCT 535, ACTY 8803 (ctanb Mapku Ct3nc5 Ta iHwi), OCTY EN 10025-2
(ctanb mapkm S235JR Ta iHWI), a TakoX Hu3bkonerosaHi ctani 3rigHo 3 ACTY 8539 (knac C345 Ta iHwi),
OCTY 8541 (ctanb mapkm 09IM2C Ta iHwi), ACTY EN 10025-3 (knac S355 Ta iHwi) Ta CTY EN 10025-4
(cTanb mapkn S460M).

Il rpyna — ctani nigBmLweHoT Kopo3sinHoi cTikocTi 3rigHo 3 ACTY 8541 (ctanb mapkm 09IM2[] Ta iHwi) 3
mMacoBoto goneto Migi 0,15-0,30 %.

Il rpyna — 3 nigBMWEHOK  CTIMKICTIO [0 aTtMocdepHoi  Koposil  cTtami  3rigHO 3
OCTY 8541 (ctanb mapkn 10XHA Ta iHwi) Ta OCTY EN 10025-5 (ctane mapku S355J0W Ta iHLi).

(MyHkm 6.1.3 3miHeHO, 3miHa Ne 1)

6.1.4 OcHoBHi i3nMyHi BRAcTMBOCTI MaTepianiB Ana KOHCTPYKUiW cnig npuviamaTtn 3rigHo 3
jgopatkom b.

6.1.5 lNpokaT NucToBMI, PaCoOHHUN i LLMPOKOCMYIOBUIN YHIBEpCanbHUIA CNif NOAINATU Ha:

- MpoKaT 3BUYaAMHOI MILHOCTI 3 BYrfeueBuX CTanen 3 XapakTepUCTUYHUM OMOPOM MNpokaTty cTani
Ryn< 290 H/MM?, siki pO3pi3HSIOTECS 3@ CTyMEHEM PO3KWUCIIEHHSI Ha KWUMMsAYi, HaNiBCMOKIMHI Ta CrokiiHi, a
TakoX 06e3 ypaxyBaHHHA rpaHUMYHUX BiOXWUMEHb 3a40BONbHAKTL Taki BMMOrM (3a MacoOBOK 4YaCTKOH
enemMeHTiB): BMICT BYyrneuw He noBuHeH nepesuwyBatn 0,22 %, BMmicT cipkm — 0,05 % i BmicT
docopy — 0,04 %; BiOHOCHE BUOOBXKEHHSI KPYrnMX 3paskiB 3 poO0YOK OOBXMHOW, LLO LOPIBHIOE MATU
diameTpam 3paska, He NoBMHHE ByTn meHLwe 3a 18 %;

- NpoKaT niaBMLLEHOT MILHOCTI, 9K NpaBuno, 3 HWU3bKOMEroBaHUX cCTanen 3 XapaKTepuCTUYHUM
onopom npokaty ctani 290 H/mMm? < Ry, < 390 H/MM?  nmpu ToBWMHI npokaty Ao 50 MM, i3 BigHOCHMM
BUOOBXEHHSIM KPYrIiMX 3paskiB npwu iX pobouyin JOBXMHI, WO OOPIBHIOE M'SATK giameTpaMm 3paska, He MeHLe
3a 18 %:;
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- NpoKaT BMUCOKOT MILHOCTI, SK NpaBurio, 3i ctaneun nicnsg tTepmivyHol ob6pobkn abo TepMomexaHiyHoi
MPOKaTKW, 3 XapaKTepuUCTUYHUM onopoM npokaty cTani 390H/MMm? < Ry, < 590 H/MM?, i3 Tum4acoBuMm
BUAOBXEHHSM KPYrnmx 3paskiB npu ix poboyiii AOBXMHI, O AOPIBHIOE N'ATU AiameTpam 3paska, He MeHLle
3a 16 %;

- NpoKaT BMCOKOI MILHOCTI, ik NpaBumno, 3 TepMoobpobneHnx cTanen 3 xapakTepuCcTU4YHUM OMOpPOM
npokaTy ctani Ry, > 590 H/MM?, i3 TUMYacOBMM BULOOBXKEHHSIM KPYrIMX 3pa3kiB npu ix pobouyiii JOBXUHI, Wo
[JOPIBHIOE M'STK AiameTpam 3paska, He MeHLwe 3a 14 %.

CtaneBun npokaT MOBUHEH 3aJ0BOSMbHATUM BMMOrM LWOAO YAapHOI B’A3KOCTi BiANOBIAHO A0
popatky B.

Bumorn oo 3actocyBaHHsi CTaneBoro npokaty HaBegeHi y gogatky I (tabnuvuga M.1).

6.1.6 Bumorn po BmicTy Byrneuto, cdocdopy i cipku B ctanax Ana OyaiBenbHUX KOHCTPYKUin Ta
pekomeHauil, LWoAo NoKasHUKIB BYrfeLeBoro eksiBaneHTy, HaBeadeHi y goaatky B.

Mpy piBHOUIHHMX MOKa3HWKaxX MexaHiYHMX BNacTMBOCTEW nepesary cnif HagaBaTW BUKOPUCTAHHIO
npokaTy AN BUrOTOBIIEHHS 3BapHUX KOHCTPYKLIN 3 MEHLLUMW 3HaYEHHAMW BYIMELIEBOro ekBiBaneHTa.

6.1.7 JluctoBui npokaT 3aBTOBLUKM 25 MM i Ginblue NS eneMeHTiB, WO NpaullTb Y HanpsMKy
TOBLLUMHWU NpOKaTy, a TakoX MpokaTt 3aBToBLWKN 40 MM i Binblie y 3BapHUX 3’€OQHAHHAX B 3anNeXHOCTi Big
rpynu KOHCTPYKLiMA NOBUHHI BiANOBiAaTWM HACTYMHMM BUMOram:

- ANA rpynu KOHCTPyKUin 1 — maTn knac cyuineHocTi 0 BignosigHo go CTY 8818 Ta rpyny SKOCTi He
MeHLe Hix Z35 signosigHo ao ACTY EN 10164;

- ANS rpynu KOHCTPYKUIN 2 — maTy Knac CyuUinbHOCTI He Oinblie Hix 1 BignosigHo o [CTY 8818 Ta
rpyny siKocTi He MeHLwe Hix Z25 signosigHo go ACTY EN 10164;

- ANs Tpyn KOHCTPYKLUin 3, 4 — maTy Knac cyuinbHocCTi He BinbLue Hix 2 BignosigHo go ACTY 8818 Ta
rpyny siKocTi He MeHLwe Hixx Z15 BignosigHo go ACTY EN 10164.

(MocunaHHst nyHkmy 6.1.7 3miHeHo, 3miHa Ne 1}

6.1.8 [Npw BMGOPI cTani Ans KOHCTPYKLi cnif BpaxoByBaTu:

- Knac BignosiganeHocTi cnopyg 3rigHo 3 [AbH B.1.2-14;

- MpU3HaYeHHs KOHCTPYKLIN Ta eneMeHTIiB i kKaTeropito ix BignosigansHocTi 3rigHo 3 [IBH B.1.2-14;

- MOXIMBI Hacnigku AOCATHEHHS rPaHNYHUX CTaHiB;

- XapaKTep Ailunx Hanpy>xeHb (CTaTuyHe, QUHaMiYyHe) Ta iX piBeHb;

- BWA Hamnpy>XeHoro ctaHy (0gHOOCLOBUIA, NIOCKUA Y 06’EMHUIA, PO3TAr abo CTUCK);

- HasiBHICTb 3BapHUX 3’€dHaHb (pPiBEHb 3aNMLLKOBMX HaMpy>XeHb, CTYMiHb KOHLEHTpauii HanpyxXeHb,
BNaCTMBOCTI CTani B 30Hi 3BaptoBaHHSA);

- CTynMiHb arpecmBHOCTI BMMBIB;

- TOBLUMHY MpoKarTy;

- 0COBNMBOCTI KOHCTPYKTUBHOI (POPMW | TEXHOMOrii BUrOTOBMEHHS (KOHLEHTPaTOpW HanpyXeHb,
riNbAOTMHHE pi3aHHSA, Haknen ToLLO);

3anexHo Big HaBeAeHMX YMHHUKKIB Ta 3rigHo 3 6.1.7 i 3 ypaxyBaHHSIM KaTeropi KOHCTPYKLIN 3rigHo
3 5.3.5 KOHCTPYKLUIii Ta enfeMeHTN NoAINsaTLCA HAa YOTUPW IPYNK 3rigHO 3 BKasiBkamu Tabnumui A.1.

Mpn BMBOpiI cTani apxiTekTypHO-OyaiBENbHWIA KNiMaTU4HMN panoH OyaiBHMLTBA i pO3paxyHKOBY
Temnepatypy ekcnnyatauii cnig npunmaTu 3rigHo 3 JCTY-H b B.1.1-27.

3a po3paxyHKOBY MiHiManbHy TemnepaTypy cnig npuimaTy TemnepaTypy HanXonogHioi
N’'AaTUAeHKN B parnoHi byaisHmuyTea 3rigHo 3 JCTY-H b B.1.1-27 3 3a6eaneyeHicTio:

0,92 — oNs KOHCTPYKLIN, LLLO eKCnIyaTyioTbCA B ONantoBaHNX NPUMILLLEHHSX;

0,98 — NS KOHCTPYKLiNA, L0 eKCnnyaTylTbCsa B HeonanoBaHUX MPUMILLEHHSX | 3a TemnepaTtypu
30BHILLHBOro NOBITPA.

6.1.9 Bubip ctanen gna rpyn KOHCTPYKLUIW CNif BUKOHYBATM 3rigHO 3 gogatkom I.
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6.2 MaTepianu MmacoBoro 3actocyBaHHs

Mpn BUKOpUCTaHHI MaTepianiB, WO BWUrOTOBMAIOTHCA 3a HOPMAaTMBHUMM OOKYMEHTaMW, Ha SKi €
nocunaHHa B AaHMX HOpMax, cnif BUKOHyBaTu BuMOru 6.2.1 — 6.2.10. Moxe 6yTn BUKOPUCTaHUIA TakoxX
npokaTt Ta BUPOOM, LLO BUMYCKAOTLCA 3@ IHWWMW HOPMATUBHUMMW OOKYMEHTaMM, SIKWO iX BNAaCTUBOCTI
BignoBigalTb BMMOram LWOAO YAApHOI B’A3KOCTI | XiMiYHOro cknagy BignosigHO Ao0 gofdaTka B,
BMKOPUCTaHHA MaTtepianis onsa 3'egHaHHA cTaneBnx KOHCTPYKLiNM 3rigHo 3 goaatkom [.

6.2.1 [Ins KOHCTPYKLUiN i3 dhacoHHOro (KyTuKW, OBOTaBPM, LUBENEPK), NUCTOBOIO, LUMPOKOCMYFOBOIroO
yHiBepcanbHOro npokaTty i rHytux npocpinie 3rigHo 3 [ACTY 8539, OCTY 8803; OCTY 4485/MTOCT535,
OCTY EN 10025-2, OCTY EN 10025-3, OCTY EN 10025-4, OCTY EN 10025-6 Ta iHWMMKW YMHHUMMU
HOpMaTMBHUMK AokyMeHTamu [1] — [6], copToBOro npokaty (kpyr, kBagpaT, cmyra) 3rigHo 3 [JCTY 8541,
OCTY 4484/TOCT 535, enektpossapHux Tpyo 3rigHo 3 [CTY 8943 ta NOCT 10706, rapavekaTaHux Tpy6
srigHo 3 [1CTY 8938, gk npaswuso, cnig npuinmaTn ctani BignosigHo Ao gogatka I

TOHKONMUCTOBMIA NpPOKAT CNig 3acTOCOoBYyBaTK 3 ByrneueBoi crani 3rigHo 3 [CTY 2834 Ta i3 crtani
niaBuLLLEEHOT MiLHOCTI 3rigHo 3 ICTY 8969.

MpocdpinboBaHmit Hactun cnig 3actocoByBatv 3rigHo 3 [OCTY B B.2.6-9. [onyckaetbcs
3aCcTOCOBYBaTU MPOdIinboBaHUA HACTUN 3a IHLUMMWU HOPMAaTUBHUMW JOKYMEHTaMU.

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

6.2.2 [Ins 3BapHuMX 3’€gHaHb €neMEeHTIB CTaneBuMX KOHCTPYKUIiN i3 ctanen 3rigHo 3 6.2.1 cnig
3actocoByBat Martepianu 3srigHo 3 ACTY EN ISO 544, ICTY EN ISO 3580, AICTY EN ISO 14341,
OCTY EN ISO 14343, ACTY EN ISO 18275, nopowkosun apit 3rigHo 3 JCTY EN ISO 17632, Byrnekicnun
rasz abo cymiw noro 3 aproHom 3rigHo 3 [ICTY EN ISO 14175 signosigHo go tabnwui [.1.

[MpuiiHATI OO0 3aCcTOCOBYBaHHS 3BapioBaribHi Martepianu i TexHOnoris 3BaptoBaHHA MOBUHHI
3abesnedyBaT 3HAYEHHS TMM4YaCOBOro OMOpYy MeTary LiBa He HWX4e Big XapaKTepUCTUYHOIO 3HAYEHHS
ornopy Run OCHOBHOro MeTany, yAapHy B’s3KiCTb | BiAHOCHE BWOOBXEHHSA 3arexHo Bi4 BUMOr, SKi
BWCYBaIOTLCA 40 MaTepiany KOHKPETHUX KOHCTPYKLLA.

(MyHKkm 6.2.2 3miHeHo, 3miHa Ne 1)

6.2.3 [Ins GonToBUX 3’€AHAHb E€NEMEHTIB CTaneBUX KOHCTPYKLiM i3 cTanen 3rigHo 36.2.1 cnig
3aCTOCOBYBaTW: CTanesi 6onTu i rarku, Wo 3agoBonbHATL BumMorn OCTY ISO 898-1, AICTY ISO 898-2;
wanbn, Wo 3a40BOSIbHAKTb BMMOMM YMHHUX HOPMAaTUBHMX AOKYMEHTIB; BMCOKOMILHI ©60nTW, 3a3HayeHi
y 6.2.6 6e3 nonepeaHbLOro HaTArHeHHs 3rigHo 3 gaHumu Tadbnuupe 4.3, 1.4.

BonTtn y 6ontoBux 3’€gHaHHSAX Chif 3acTOCOBYBaTW 3rigHO 3 Ai0YMMN HOPMAaTUBHUMMK OOKYMEHTaMMU,
3a HasiBHOCTI obmexeHb gedopmauin 3’egHaHHA — OOnTWM Knacy TOYHOCTI A, a TakoX B HeobXigHux
BMNagkax — 6oNTu 3i CKOPOUYEHO HAPI3HOK YaCTMHOH.

BonTu i rankn NOBMHHI MaTy MapKyBaHHS 3rigHO 3 BUMOraMu YMHHUX HOPMAaTUBHUX JOKYMEHTIB.

"arkn y 6onToBMX 3'€QHaAHHAX Crig 3aCTOCOBYBATM 3riAHO 3 YAHHUMUW HOPMATUBHMMU LOKYMEHTaMW,
SIK NPaBWsIo, NPUAMAaKoYK Knac MiLHOCTI ranok npuy knacax MidHocTi 6onTie: 5 — npu 5.6, 5.8; 8 — npun 8.8; 10
—npwu 10.9.

[na 6onTiB npwm ix poboTi TiNbKM Ha 3pi3 JONYCKAETLCA NPUAMATKM Krac MiLLHOCTI ranok 4 npu knacax
MiuHocTi 6onTiB 5.6, 5.8; 6 — npu 8.8; 8 — npn 10.9.

Y 6onTtoBux 3’€AHAHHSX Chif 3acTOCOBYBATW KPYrfi, KOCI Ta MPYXMHHI Wanbn 3rigHO 3 Airunmu
HOPMaTUBHUMW OOKYMEHTaMW.

(MyHkm 6.2.3 3miHeHo, 3miHa Ne 1)

6.2.4 [Ina dyHaameHTHUX 6onTiB, SK NpaBwuno, cnig 3acTtocoByBatu cTani 3rigHo 3 [ACTY
4484/TOCT 535, [ICTY 8541, a iX KOHCTPYKLilO i po3mipu npuAMaTth 3rigHO 3 YMHHUMKU HOPMaTUBHMMU
OOKyMEHTaMMW.

Bontn U-nogibHi ona KpinneHHsa BiOTSHXKOK aHTEHHWX CMopya 3B’A3Ky, OMNop MOBITPSHMX MiHiN
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enekTponepefaBaHHs i BIOKPUTUX po3NofinbymMx NPUCTPOIB Chif 3acToCOBYyBaTW, SK MpaBuno, 3i ctanewn
3rigHo 3 [ICTY 4484/TOCT 535, ski HaBegeHi y Tabnuui [1.6, okpim ctani mapku Ct3kn2-U.

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

6.2.5 MNankn gna dyHaameHTHUX Ta U-nogibHmx GonTiB diameTpoM [0 48 MM BKITHOYHO Crig
3aCTOCOBYBATKM 3rgHO 3 YMHHUMMK HOPMATUBHUMMK OOKYMeHTamu, ana 6onTie giameTpom noHag 48 mMm —
3rigHo 3 TOCT 10605.

Ona BkasaHux 6GontiB i3 crani mapok Ct3kn2-1, Ct3nc2-1, Ct3nc4-1, Ct3cn2-1, Ct3cn4-1
diameTpom o0 48 MM BKIOYHO Chlif 3aCTOCOBYBaTK ramkm knacy miyHocti 5 arigHo 3 [ACTY ISO 898-2,
AdiameTpom noHag 48 mm — 3 matepiany rpynu 02 3rigHo 3 TOCT 18126.

[nsa 6onTis i3 ctani mapok 09r2C i 10Mr2C1 giametpom o 48 MM BKIHOYHO Criig 3aCTOCOBYBaTU
ramkm Knacy MilHOCTIi He Huxkde 3a 5 srigHo 3 [ACTY ISO 898-2, piameTpom noHag 48 mm — 3 maTepiany
rpynu 05 3rigHo 3 TOCT 18126.

[lonyckaeTbca 3aCTOCOBYBaTHK raky 3 MapokK cTari, NPUAHATOT ansa oonTis.

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

6.2.6 [Ina dpuKUinHUX 3'egHaHb enemMeHTiB CTaneBMX KOHCTPYKUiM cnig 3acTtocoByBaTu
BUCOKOMIUHI 6onT 3 nonepegHiMm Hatarom i3 ctani 40X "cenekt" 3rigHO 3 AiOYMMW HOPMAaTMBHUMMU
OOKYMEHTaMU; KOHCTPYKLiO i po3mipy GonTiB, ranok Tta wamb go HUX cnig NnpuimMaTK 3rigHo 3 Ailynumu
HOPMAaTUBHUMW JOKYMEHTAMMW.

HonyckaetTbca 3actocoByBatv 6ontn 3 nonepefHim Hatarom 3rigHo 3 OCTY ISO 898-1 knacy
MiuHocTi 10.9 Ta BignosiaHi ranku 3rigHo 3 ACTY ISO 898-2.

(MyHKkm 6.2.6 3miHeHO, 3miHa Ne 1)

6.2.7 [ns dnaHuesBnx 3’eaHaHb eNeMeHTIB CTaneBnx KOHCTPYKLIN Crig 3aCTOCOBYBaTM BUCOKOMILIHI
oontn 3 nonepegHim Hatarom i3 ctani 40X "cenekt" 3rigHO 3 AilOYMMW HOPMAaTMBHUMMW LOKYMEHTaMU;
KOHCTPYKLUO i po3mipn 6onTiB, ranok Ta wamb 4o HUX crig npuAMaTtn 3rigHo 3 AiYnMU HOPMaTUBHUMU
OOKyMEHTaMMm.

HonyckaeTbca 3acTtocoByBaTu 6onTtum 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 [1na BignvBoK (ONOPHUX YaCTMH TOLLO) CNif 3acTocoByBaTu cTanb Mapok 1571, 25J1, 351 45]1
srigHo 3 [ICTY 8781 gnsa rpyn Il (BignvBkn BignosiganbHOro npu3HaveHHa Ansa getanewn, Wo npauoTb
Npy CTaTUYHKX | 3MIHHUX HaBaHTaXeHHsaX) abo |l (BignuBku 0cobnMBO BiANOBIAANBHOrO NPU3HAYEHHS ANs
aetanen, WO MpaulolTb NpU ANMHAMIYHUX HaBaHTaXKEHHSAX), a TakoX i3 ciporo 4aByHy mapok CY15,
CYy20,C425

i CY30, wo 3agoBonbHAe BUMoru signosigHo go [JCTY 8833.

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

6.2.9 [Inga Hecyunx enemMeHTiB BUCAYMX NOKpUTTIB, BiaTsOK onop MNJ1 ta BPI1, KOHTaKTHUX Mepex
TpaHCMOPTY, WOrN i 6awT, a TakoX HanpyXyBaHWX €fIEMEHTIB y nonepenHbo HamnpyXeHUX KOHCTPYKLIAX
cnig 3actocoByBaTtu kaHaTw 3rigHo 3 [CTY EN 12385-1, ACTY EN 12385-4, ICTY EN 12385-10.

Y pasi noTpebun gonyckaeTbCs 3aCTOCOBYBATU KaHATK 3a iHLLUMMW HOPMATUBHUMW OOKYMEHTaMM Mpu
3abesneveHHi NPOEKTHUX BUMOT 4O MILLHOCTI i Knacy BMKOHAHHS KaHaTiB.

Y pasi notpebu [onyckaeTbCa 3acTOCOBYBaHHS MNpoOKaTHWX NpodifiB, CTPIYOK, apMaTypHMX
CTPWXKHIB.

(MyHkm 6.2.9 3miHeHO, 3miHa Ne 1)
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7 PO3PAXYHKOBI XAPAKTEPUCTUKU MATEPIANIB | 3’ € JHAHDb
7.1 PospaxyHkoBi onopu npokaTy i Tpy® cnig Bu3HayatM 3a opmyramu, HaBEeLEHUMU Y
Tabnuui 7.1, oe xapakTepucTudHi onopu Ry, i Run cNig npyinMaTt Takumu, WO AOPIBHIOTL rapaHTOBaHOMY

3HAYEHHI0 rpaHWLi TeKy4yoCTi | TMM4YacoBOro OMopy BiAMOBIAHO, $Ki BCTAHOBMEHI HOPMAaTUBHUMMU
[OKyMEHTamu.
Tabnuusa 7.1 — dopmynu Ana BU3HAYEHHS PO3paxyHKOBMX OMOpiB Npokaty i Tpyo
. YMoBHa . . .
Hanpyxenuii cran Po3paxyHkoBuii omip npokaty i Tpyo
MO3HaKa

Po3Tar, cTuck, 3ruH:

— 3a TPAHUIIEIO TEKY4OCTI R, Ryn/ ym

— 32 TUMYaCOBUM OIIOPOM Ry Run/ Y
3cyB Ry 0,58 Ryn/ ym
3MUHAHHS TOPIEBOi NOBEPXHi (32 HAIBHOCTI R, Run/ ym
TIPUTOHKH )
3MHHAHHS MICIIEBE Y IATIHAPUIHUX Ry 0,5 Run/ ym
nrapHipax (uandax) npu mMiTbHOMY
JIOTHKaHHI
JliameTpanbHUI CTUCK KaTKiB (IpH Rea 0,025 Run / ym
BUJIBHOMY JOTHKAHHI B KOHCTPYKIIISIX 3
00MEKEHOI0 PYXOMICTIO)
Po3tdr y HanpsiIMKy TOBIIMHHU NpoKaty f (¢ < R 0,5 Run/ ym
60 MM )*)
*) CToCyeThes cTalel, AKi 3a10BOIBHSIOTH 38 BIACTHBOCTAMHE Y HAIIPSAMKY TOBIIMHM IIPOKAaTy BEMOTH 3riHo 3 JICTY EN
10164.

(Ilocunanns y npumimuyi 3mineno, 3mina Ne 1)

7.2 MoXnuBi BiOXWITEHHST B HECNpUATIMBUA Oik  (PaKTUYHUX 3HaYeHb T[pPaHULi TEKYYOCTi |
TMMYacoOBOro OMNOpY Bifl XapaKTEePUCTUYHMX 3HAYEHb, a TaKoX PO3MIpiB Nepepidy npokaTtHMx npodinis Big
HOMiHanbHMUX PO3MipiB, Crig BpaxoByBaTW 3a JONOMOroK KoediuieHTa HadinHOCTI 3a MaTtepianom ym. MNpu
BM3HAYEHHI koedilieHTIB Y, Crig BUXOOUTU 3 TOro, WO 3abe3neveHiCTb 3Ha4YeHb PO3pPaxyHKOBMX OMOpIB
NoBWHHa ByTM He MeHwo 3a 0,998. [Insa maTepianie MacoBOro 3acTocyBaHHs 3rigHo 3 6.2.1 koediuieHTn
HadiNHOCTI 3a MaTepianom Y, NpunMaroTbes 3rigHo 3 Tabnuueto 7.2.

(lMyHkm 7.2 3miHeHO, 3miHa Ne 1)

7.3 Po3paxyHKOBi Oropu rHyTux npodpinis cnig npuaMmaTi TakMMmu, WO OOPIBHIOKTb, AK MpaBusio,
pO3paxyHKOBMM oOfopamM NMCTOBOrO NpoKaTy, 3 SKOro BOHW BWUIOTOBIIEHi; AOMYCKAeTbCA BpaxoByBaTu
3MiLlHEHHSA CTarli NMCTOBOrO NpoKaTy B 30Hi THYTTA.

Ta6bnuua 7.2 — KoediuieHT HagiiHOCTI 3a maTepianom

KoeiuienT HaniiHOCTI 32

HopMmaTtuBHI JOKYMEHTH Ha MpPOKaT .
MaTreplaioM ym

st HaBenaeHux y Tabmmii .5 mMapok cranel, y KX mporeaypa KOHTPOIIO
BJIACTUBOCTEH MpoKaTy BiAmoBizae Bumoram 3rigHo 3 JICTVY 8539 3a

BHUKJIIOUEHHSIM KJiaciB MirtHOCTI mpokary C590, C590K Ta craneii 3rimHO 3 1,025
[11.[3]...[6]

Jns naBenmenux y Ttabmumi [.5 kmaciB wminHocti mpokaty C590, C590K,

COPTOBOTO MPOKATy 3 TIpaHMIEI0 TekydocTi monan 380 H/mm? s3rigHo 3 1,100

JICTY 8541 1 qoig Tpy© 3rigno 3 JICTY 8938

JUis pemtu npokary i Tpy0, 1110 3a/10BOJIbHAIOTh BUMOTH LIUX HOPM 1,050

(MocunaHHst mabnuui 7.2 3miHeHo, 3miHa Ne 1)
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7.4 Po3paxyHKOBI OMopwu Kpyrnoro, kBagpaTHOrO Ta CMYroBOro npokaTy cnig Bu3Havatu 3a
dopmynamu, HaBegeHMM y Tabnuui 7.1, ge 3HaveHHs Ry, i Run CRig npynmaty BigNoBigHO 3a rpaHuueto
TEKY4OCTi Ta TUM4YacoBMM ornopoM cTani 3rigHo 3 ACTY 4484/TOCT 535 ACTY 8541.

PospaxyHkoBi OMOpyM nNpokaTy 3MWHaHHIO TOPLEBOI MOBEPXHi, MICLEBOMY 3MWHaHHIO Y
UMNIHAPUYHMX LWAapHipax, AiaMmeTpanbHOMY CTUCKaHHIO KOTKIB HaBeadeHi B Tabnuui IM.4.

Po3paxyHkoBi onopwu BignvMBOK 3 ByrfeLeBoi cTani Ta ciporo 4aByHy HeobXxigHO npuimMatu 3rigHo 3
Taonmuammn r.6ir.7.

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

7.5 Po3paxyHKOBi OMopu 3BapHUX 3'eQHaHb Cnig BM3HA4aTWU 3a opmynamu, HaBeOEeHUMU B
Taonuui 7.3.

Tabnuusa 7.3 — dopmynu ons BU3HAYEHHSA pO3paxyHKOBUX OMOpPIB 3BapHUX LUBIB

3BapHe N XapakTepucruka YmoBHa | Po3paxyHKoBHI
, Hamnpy>xenuii cran .
3’ €JHAHHS PO3paxyHKOBOIO OIIOPY | IO3HAaKa omip
Cruck. Po3rsr i 3ruH npu 3a rpaHMIeI0 TeKY4YOCTi Ruy Rw =R,
MEXaHi130BaHOMY 200 PyYHOM
1y abo py y 3a TUMYaCOBUM
3BapIOBaHHi 3 Pi3UIHUM OLODOM Ry Ruwu =Ry
KOHTPOJIEM SKOCTI 1B p
CruxoBe -
Po3star 1 3run npu
MeXaH130BaHOMY a00 pyuyHOMY | 3a IpaHMILEI0 TeKY4YOCTi Ry Rwy =0,85R,
3BaplOBaHHI
3cyB - Rys Rws = Ry
V nmomuHi R R . = 0,5 SR,
3 KyTOBUMU . HAIUIaBJIEHOTO METay " wf Y
3cyB (YMOBHUIA) wim
IHBaMH V miomuHI MeTany _
. Ry R,.=0,45R ,
TpaHULll CIUIABJICHHS

Ipumirka. 3HayeHHs koedilieHTa HaIIHOCTI 3a MarepialoM IBa J, IPUHMAEThCS TakuM, IO JOpiBHIOE: 1,25 — mpu
Ryvun <490 H/mm?; 1,35 — ipu 490 H/Mm? < Ry < 620 H/mm2,

PoapaxyHKkoBi Onopu 3BapHUX CTUKOBMX 3’'€OHaHb i3 CTanenm i3 pisHUMM XapaKTepUCTUHHUMU
onopamu cnig NpuimMaTK SK Anst CTUKOBUX 3’€4HaHb i3 cTasni 3 MEHLWMM 3HaYEeHHAM XapaKTepUCTUYHOIo
onopy.

[na KyToBMX LWBIB XapaKTepPUCTMYHI Oonopu meTtany WBIiB Rwu, i pO3paxyHKOBi onopu MeTany LuBiB
Rwr HaBeaeHi B Tabnuui [.2.

7.6 XapaktepucTnyHi onopwu ctani 6onTiB Reun i Reyn Ta po3paxyHKoBi ornopu OAHOGONTOBUX
3'eQHaHb 3pi3y Rps Ta po3Tary Ry HaBedeHi y Tabnuui 0.4, a 3MMHAHHIO €MNeMEHTIB, WO 3'€OHYTbCS
6onTamu y ogHO60NTOBUX 3’€AHAHHAX, HaBeaeHi y Tabnuui [1.5.

Tabnuusa 7.4 — dopmynu Ans BU3HA4YEHHSA po3paxyHKOBUX ornopiB 6oNToBUX 3’€QHaHb

Po3paxyHKoBHii omip 0JHOOOITOBOTO 3’ €THAHHA 3pi3y, PO3TATY,

Hanpy»xenuii | YMoBHa 3MUHAHHIO JIJIs1 OONTIB
CTaH O3HaKa KJIaCy MIIIHOCTI BHUCOKOMILIHUX 13 CTaIl
5.6 5.8 8.8 10.9 12.9 | mapku 40X «cenekT»

3pi3 1

p Rps 0,42 Rpun| 0,42 Rpun 0,40 Roul 0,40 R 0,35 Rpy 0,37 Roun
Postar R/)[ 1).2) 0,45 R/mn - 0954 R/m/ 0554 R/m/ - 0,50 R/mn
3MUHaHHS:
6onTtu knacy Rpp 1,60 R,
ToYyHoCTI A
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Po3paxyHKOBHIi omip 0HOOOITOBOTO 3’ €THAHHA 3pi3y, PO3TATY,

Hanpy»xenuii | YMoBHa 3MHMHAHHIO Jisl OOJITIB
CTaH MO3HaKa KJIACy MIITHOCTI BHUCOKOMIITHHX 13 cTami
56 | 58 | 88 | 109 | 129 | mapku 40X «cenex»
0oaTH KI1acy
TOYHOCTI 1,35 Ry
BiC

D 3nauenns Rys i Ry a1 Gonris knacis MinHocTi 8.8 i 10.9 Ta i3 crani Mmapku 40X «cenekT» HaBeleHi 1 OONTiB 6e3
MTOKPUTTS (HAMPHKIIAM, 03 OIMHKYBaHHS, AIFOMiHYBaHHS).

2 3naueHHs Ry BKa3aHO M GOMITIB 3 HOJATKOBMM IIOAAIBIINM BigmyckoM npu Temmeparypi 650°C.

3 3nauenns Ry, BKa3aHO [/ 3’€IHYBAHUX eJEMEHTIB i3 cTali 3 rpanuuero Tekydocti 1o 440 H/mm? u ipu Ryun > Run.
(Tabnuuyto 7.4 3miHeHo, 3miHa Ne 1)

7.7 Po3spaxyHkoBui onip po3Tary pyHaameHTHUX 6onTiB Rpa CNiJ BU3Ha4YaTy 3a hopMynoto:
Rpa = 0,80 Ryn. (7.1)
Po3paxyHkoBi ornopu po3Tary oyHaaMmeHTHUX 6onTiB HaBeaeHi y Tadnuui [1.6.
Po3spaxyHkosuii onip po3tary U-noaibHux 6ontis cnig Bu3Havatu 3a opmMyrno:
Rou = 0,85 Ryn. (7.2)
7.8 Y QpukuiiHMX 3’€OHAHHSAX, a TakoX Yy dnaHueBMX 3'€4HaHHAX 3 nonepegHiM HaTarom cnig
3actocyBat ©ONTM 3 KNacom MiuHOCTI He Hwkde 10.9. PospaxyHkoBuin onip po3Ttdary 6onTiB Rpn cnig
BU3Ha4aTn 3a OpPMYIo:
Rbh = 0,7 Rbun, (7.3)
Ae Rpun — HaMMEHLWWN XapakTepuCTUYHMIA onip cTani Gonta Ha po3Tar, WO NpUIMacTbCs
BignoBigHo oo tabnuub .4, A.7.
(MyHkm 7.8 3miHeHO, 3miHa Ne 1)
7.9 Po3paxyHKOBMI OMip pPO3TATy BUCOKOMILIHOrO CTanesoro ApoTy Ras, H/MM2,  akuii
BMKOPUCTOBYETLCS K Nacma abo y BUrnsagi nyykie, cnig Bu3HadaTty 3a opmyroko:
Ran = 0,63 Run. (7.4)
7.10 3Ha4yeHHsA pO3paxyHKOBOro oOnopy (3ycunnsa) pos3TAry craneBoro kKaHaTty crig npuamaTu
TakuM, LLIO JOPIBHIOE 3HAYEHHIO PO3PMBHOMO 3yCUNIA AN KaHaTta B LifioMy, BCTaHOBMEHOMY CTaHA4apTamu
abo TEXHIYHMMM YMOBaMW Ha CTanesi KaHaTW, NOAINEHOMY Ha KoeQiLlieHT HagiiHOCTI ym = 1,6.

8 PO3PAXYHOK ENIEMEHTIB CTANEBUX KOHCTPYKUIA NPU LLEHTPANBHOMY PO3TArY |

CTUCKY

8.1 Po3paxyHOK eneMeHTiB CyLifIbHOro nepepi3sy

8.1.1 Po3paxyHOK Ha MiLHICTb enleMeHTIiB 3i cTani 3 XxapakTepuUCTUYHUM onopom Ry, < 440 H/mm?
npw LeHTpanbHOMY po3TA3i i CTUCKY Chlif BUKOHYBaTK 3a hOpMYSIOH0:

Nr o
ARy, '
PospaxyHOK  Ha  MIUHICTb  pO3TArHYTMX  €fleMeHTiB  3i cTani 3  BigHOLIEHHAM
Ru/yu> Ry, ekcnnyaTtauia SKMX MOXNMBA i MiCNs OOCATHEHHs MeTanoMm rpaHuui TEeKyvyoCTi, a TaKoX
eneMeHTIB 3i cTani 3 xapakTepuUCTUYHUM onopom Ry, > 440 H/mMm? cnifi BUKOHYBaTK 3a cpopmynoto (8.1) i3
3aMiHO0 3Ha4YeHHs Ry Ha Ry / yu .
PospaxyHOK Ha MiUHICTb eneMeHTIB y nepepisi 3 Hapi3Kol A5 ranku crig BUKOHYBaTKM SIK pO3paxyHOK
©onTa Ha po3TAar; Npy LUbOMY 3Ha4YeHHSA Ry cnig obumcnioBaTt 3a Tabnumueto 7.4 i3 3amiHoO Rpun HA Ruyn.
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8.1.2 Po3paxyHOK Ha MILHICTb nepepisy y Micusax KpinmneHHs po3TArHyTUX eneMeHTiB, BUKOHaHUX 3
OAMHOYHMX KYTUKIB, LLO MPUESHYIOTLCA OAHIE0 nonuueto dontamu, cnig BUKOHyBaTK 3a popmMysnoto (8.1) i
3a opMyIoto:

Ny o4
AnRu701
e Ye1 — KoeillieHT ymoB poboTy, L0 BU3HAYaETLCS 3rifHO 3 AoaaTkom E.

8.1.3 Po3paxyHOK Ha CTIilKICTb eMneMeHTIB CYyLiNbHOro nepepisy npu LeHTpanbHOMY CTUCKY i npu
BMKOHaHHI Bumor 8.3.2 — 8.3.8 cnig BUKoHyBaTh 3a hOpMYIoH0:

(8.2)

Ny,
——<1, (8.3)
(pARy;/c

oe o —  KoediuieHT  CTIMKOCTI  NpW  UEeHTpanbHOMY  CTUCKY, 3HAYeHHA  9KOoro  npwu

A > 0,4 HeoBxiaHO 0BuKcnoBaTH 3a HOPMYIIOL:

o= %25 (5—J67 —39,4877). (8.4)

3HaueHHs koedilieHTa o'y dopmyni (8.4) cnig o6uncnoBaTty 3a OPMYIo:
5=9.87(1-a+ pA)+ 17, (8.5)
e ai B — koedilieHTN, WO XapaKTepusyoTb MOYaTKOBI HenpaBWibHOCTI hOpMM Ta 3asULLKOBI
Hanpy>XeHHS | BU3Ha4yalTbCAa 3a Tabnuueto 8.1 3anexHOo Big TUMY NOMNEPeYHOro nepepisy CTpWKHS Ta Tuny
KpMBOI CTIMKOCTI a, b Ta ¢, siki HaBeAeHi Ha pucyHky X.1;
3HauyeHHsa KoediuieHTiB ¢, Aki obumcntooTbes 3a gopmynot (8.4), cnig npuimatn He 6Ginblue

nix 7,6/ A% pna tuny:

— KPWBOT CTINKOCTi a npu /T >3,8:

— KPWBOT CTINKOCTi b npu Z > 4,4 :

— KpMBOI CTIMKOCTI BIiAMNOBIAHO € Npu /T >5,8.

[Mpn 3HAYEHHAX /T < 0,4 ons BCiX TUNIB KPVBOI CTINKOCTI aonyckaetbecs npunmatn ¢ = 1,0.
3HauyeHHsa koedilieHTiB ¢ HaBeaeHi y gogatky XK.

CTuCHeHi B3[O0BX MOB3LOBXHLOI OCi €NIEMEHTU 3 HyMbOBMM CekTopiansHuM mMomeHTom iHepuii [, =0

(xpecTonopnibHe, 3 OAMHOYHUX KYTUMKIB TOLLIO), Cif A04ATKOBO NEPEBIPATH 32 OPMYSIOH:

Gl
N<—<, (8.5.a)

ysr

ne G - moaynb 3cyBy, Id - MOMEHT iHepuii BiflbHOrO KPYTiHHA, 7, =1,3 - koediuieHT HaginHoCTI 3a

AV 2 22 . . . . oo
CTIUKICTIO, ¥ =1 +ly, - paalycu iHepull nepepidy BIAHOCHO roJ1IoBHUX OCeW IHepLll.

(MyHkm 8.1.3 3miHeHO, 3miHa Ne 1)
8.1.4 Po3paxyHOK Ha CTIiNKICTb CTPUMXKHIB 3 OOWHOYHMX KYTUKIB Crig BUKOHYBaTW 3 ypaxyBaHHAM
Bumor  3rigHo 3 8.1.3. lpu BM3HAYEHHi THYYKOCTi LMX CTPWXKHIB pagiyc iHepuii nepepisy KyTuka i
PO3paxyHKOBY JOBXMHY CTPWXKHSA HeobXiaHO npuiiMatu BignosigHo go 13.1.4, 13.1.5, 13.2.1.
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Tabnuusa 8.1 — 3HaveHHsa koediuieHTiB a i B

. Tun xpuoi 3HavyeHHs Koe]ilieHTiB
Tun nonepeyHoro nepepisy crificoct . 7
I |
—@— AT a 0,03 0,06
I
| —-— T
1 _1_ _Jr_ Tt
! == =
b 0,04 0,09

I s

IMpumitka. s mpokaTHUX ABOTaBpiB 3aBBUILKK MOHAJ 500 MM y pa3i po3paxyHKy Ha CTIHKICTh y IJIOIIMHI CTIHKH
NPUIMAETHCS TUII KPUBOT CTIHKOCTI 4.

8.1.5 CTucHyTi enemeHTN 3 CyUiNbHUMW CTiHKAMWU BIOKPUTOro nepepisy 3rigHO 3 pucyHkom 8.1
pPEKOMEHOYETbCA YKPINtoBaTU NaHKkamMmmn Ym peLliTkaMmu, Npy LboMy NOBUHHI OyTW BUKOHaHI Bumoru 8.2.1 —
8.2.9.

3a BiACYTHOCTI NMaHOK YM PELUITOK Taki enieMeHTu, OKpiM po3paxyHKy 3a dopmyrnoto (8.3) BigHOCHO
FONOBHUX MAOLWMH iHepuii X — X i y— Y, HEOBXiOHO NepeBipATU Ha CTIMKICTb MPU 3rMHANbHO-KPYTUIbHIN
dopmMi BTpaTK CTINKOCTI 3a hopMyrnoto:

AVZERY (8.6)
(pcARyyc ’ '
ae @, — koeqilieHT, KN OOPIBHIOE:
b. =@ npn @ SO’SS,
@, =0,68+0,21p, <1,0 npn ¢, >0,85.
TyT 3HayeHHsA @1 cnig obyucnoBaTth 3a hopMynoto:
Cmax
@ =7,025 (8.7)

ZZ

Y dopmyni (8.7) koedilieHT Cmax HEOOXiOHO BU3HaAYaTH BignoBigHoO 0o gogaTtka K.
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Y, Y, v, I
a1 a T T ol T |
x_I__j__x_: x_I__j__L Yo x_I__j__L s

! | ' | '
% » o
YI b YI b YI b '

a §) B

a — BigKpUTUI nepepis; 6, B — nepepian yKpinmeHi ninaHkaMm 4n peLiTkamm
PucyHok 8.1 — Cxemu nepepisiB CTpUXKHIB

8.1.6 3’eaHaHHA nosica 3i CTIHKOK Y LIeHTPanbHO-CTUCHYTOMY eNeMEHTI CKNnageHOoro CyuinbHOro
nepepisy cnig po3paxoByBaTh Ha 3CYB Bid YMOBHOI nonepeyHoi cunn Qsc 3a hopmynamu, HaBeaeHUMN Yy
Tabnuui 16.6. Mpu uboMy 3HavYeHHS Qs HEOBXiAHO BM3Ha4YaTK 3a dhopmynoto (8.14), a koedpilieHT ¢ cnig
NpPUAMaTK Y NIIOLUHI CTIHKM.

8.2 Po3paxyHOK efleMeHTiB HaCKpi3HOro nepepisy

8.2.1 Po3paxyHOK Ha MiLHICTb efleMeHTIB HaCKpi3HOro nepepisy Npu LeHTpanbHOMY po3TA3i i CTUCKY
cnig, BUKoHyBaTK 3a dhopmynoto (8.1), gae A, — nnowa po3paxyHKOBOro Mepepidy HacCKPi3HOro CTPUKHS
HeTTO.

8.2.2 Po3paxyHOK Ha CTilKICTb CTUCHYTUX CTPWXKHIB HACKPI3HOro nepepisy, Mfnkn SKnx 3'€aHaHi
nnaHkamu 4Ym pewlitkamn, cnif BUKOHyBaTW 3a dopmyrnoto (8.3); npu ubomy KoedilieHTU ¢ BiOQHOCHO
BifTbHOT OCi (MepneHanKynspHOT 40 MAOWMHM NaHOK YM PELUITOK) cnif BM3Havath 3a dopmynamm (8.4) i

8.5) ansa KpuBOI CTiKOCTI TUNY b i3 3aMiHOO B LiX dbopmynax A Ha /le . 3Ha4YeHHs YMOBHOI NpuBeAeHOI
p y pmy. of y p

FHYYKOCTI ﬂ*ef HeobXigHO 0B4YMCNoBaTU 3anexHo BiA 3HaYeHb NPUBELEHO| MHYYKOCTi Aef, SIKi HABEAEH y

Tabnumui 8.2 ons CTPWXKHIB 3 KiNbKICTIO NaHenewn, sik NpaBuio, HE MEHLUOK 3a LWicTb. Po3paxyHOK Ha
CTIMKICTb HACKPI3HMX CTPWXKHIB 3 KINbKICTIO NaHenen, Wo He nepesuLLye LWeCTU, ONYCKAETbCS BUKOHYBATU:
3a HasABHOCTI NIaHOK — 9K A5l paMHUX CUCTEM; 3a HasiBHOCTi peLUiTOK — 3rigHo 3 8.2.5.

26



[BH B.2.6-198:2014

Tabnuus 8.2 — lNpuBeaeHi rHy4KOCTi CTPMXKHIB HACKPI3HOro nepepisy

[epepis nackpisnoro 3Be/IeHa THYUKICTh A, CTPIIKHS HACKPIZHOTO Tepepi3
CTPHIKHS Al y ¢f CTP p pep13y
TUT cxema 3 TUTAHKAMU 3 peNTiTKaMH
I__n_J A
= | =7 Ay =22 +0.82(1+ )2} Ay = A2+ a—=
. X d1
L‘ ‘ ,‘J-f n= ]blb Z 3
== =— d
i 11 a=10-7-
b s'b b Zb
A, . A
ﬂ’ef’ = ﬂ’rftax + (al + aZ — A_
N Ay =\ + 0,820+ )25 + (14 m) 25 ] @ o
o (8.12)
2_I>'I _: (8'9) l 3 l 3
— 1.b 1.b a =104 g =10-4%
m =k, = T A 7
S 2 (la1, L2 BITHOCATHCS BiMOBITHO 0
cropiH b1, by)
)
3 3 2 2 4= |22 v0,67a-L
3 Ay = A2 +0,82(1 4+ 3n,) 22 o = | A +0,670—
RN (8.10) ”
i | TN ' (8.13)
. N — 1y;b 3
>+ BT =101
Y o b,
IIpumirka 1.
A, — THYYKiCTb HACKPI3HOTO CTPHIKHS y IUIOIIMHI, NEPIIEHAUKYIAPHIN J10 Oci Y — y;
A — HaWOLIBIIA 3 THYYKOCTEHl HACKPI3HOTO CTPIDKHA y IUIOLIMHAX, MEPHEHAUKYIIPHUX A0 ocel x —x abo y —y, IO

JIOPIBHIOKOTE BiANOBiAHO A, =/ /i, abo A, =1 /i, (ne ix, iy — paaiycu iHepuii nepepisy HaCKpi3HOrO CTPHIKHS B LILIIOMY);
A

s> s> Ay — THYYKOCTI OKPEMHX T'1JIOK IPH 3THHI y INIOIIMHAX, HePICHUKYIIPHUX 0 ocell BiamoBiaHo 1 — 1,

2 — 213 — 3 Ha AUISHKAX NPOMDXK B’SI3sIMHU (3BapHUMH IIBaMH 200 KpailHIMK 00JITaMH, 10 IPUKPITUTIOIOTh TIAHKH);

b, 14, [, — TeOMETpUYHI pO3MIpH HACKPI3HOTO CTPIKHS, IO BU3HAYAIOThCA 32 pUcyHKamu 8.2 1 8.3;

|4 — TJI011Ia MTOTIEPEYHOT0 MePepi3y BCbOTO CTPHIKHS;

Aa1, Aar, Ags — TUIOLII ONIEPEUHHX TMEPEPi3iB PO3KOCIB PELIITOK (IPU XPECTOBIM PEIIITI — JIBOX PO3KOCIB), PO3MILICHHX|
BiJIIIOBiTHO B IUIONIMHAX, IEPICHIUKYISPHUX A0 oceit 1 — 1, 2 — 2 i mapanensHUX 10 oci 3 — 3;

51, I3 — MOMEHTH iHEpIIii Iepepi3y TIIOK BITHOCHO oceil BiqnosigHo 1 — 113 — 3 (st nepepizis tumis 1 i 3);

Ip1, Ip2 — TE caMe, TBOX KYTHKIB BITHOCHO ocei BimmoBigHo 1 — 112 — 2 (uist mepepisy tumy 2);

[, — MOMEHT iHep1ii IMOTepeYHOTO TIepepizy OMHIET IIIAHKH BiTHOCHO BJIACHOI OCi y — ¥ (puUCyHOK 8.3); A iepepi3iB THITIB
113;

51, I;» — MOMEHTH iHepIIii mepepi3y oAHi€T 3 INTAHOK, PO3MIMICHUX y IDIOMKWHAX BiAMOBiAHO 1 — 112 -2

(mmst mepepizy Tumy 2).

Mpumitka 2. o Tumy mepepidy | ciil BiZHOCHTH TaKOX Mepepi3w, y SKHX 3aMiCTh IIBEJIEPIB BHUKOPHCTOBYIOTHCS
IMBOTaBpH, TpyOUacTi Ta iHIm mpodini 1t oxHiel a6o 060X TiJOK, MpH IFOMY oci ¥y —y 1 | — 1 mOBHHHI POXOaUTH Yepes
LIEHTPU Bard BiJIIOBIJHO JI0 Iiepepi3y B LIIOMY i OKpeMOil TIKH, a 3HaueHHs n 1 A,; y ¢opmyni (8.8) moBuHHI 3a06e3neunTy|

HaHO1NIbIIE 3HAYEHHS IPUBE/IEHOT THYYKOCTI A,

8.2.3 Y HacKpi3HMX CTPUXKHAX 3 NNaHKaMu rHYYKiCTb OKPEMOI FiNKn Ap1, As2 abo Aps (Tabnuua 8.2) Ha
OinsHUi MK 3BapHMMM WBamMuM abo KpanHiMn GonTamu, WO NPUKPINIOKTL MNaHKW, He MOBUHHA
nepesuLysaTn 40.

3a HasgBHOCTI B OAHIM i3 NMOLWMH CYLifIbHOroO fiMCTa 3aMmiCTb MnaHoK (pucyHok 8.1, 6, B) rHy4kiCTb
rinkm cnig  obyucnoBatv 3a pagiycoMm iHepuii niBnepepidy BIiOHOCHO WMOro UEHTpanbHOi  OCi,
nepneHanKynNApHOi 40 NAOLLMHM NIIaHoK.
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8.2.4 Y HaCKpI3HUX CTPWKHSAX i3 peLUiTkaMu OKpiM po3paxyHKy Ha CTiMKICTb CTPUXHS B LiNomy cnif
nepeBipsATU CTIMKICTb OKpeMMX FifIOK Ha AiNSHKax MK By3ramMu KpinneHHs peLwiTki. 3a HeobxigHocCTi cnig
BpaxoByBaTW BMMMB MOMEHTIB, L0 BUHMKaIOTbL Yy LUMX By3nax, Hanpwuknazg, BHacrigoK po3LeHTpyBaHHS
erneMeHTIB peLUiTKu.

Y HaCKpi3HUX CTPWKHAX 3 peLUiTKaMM THYYKICTb OKPEMMUX TNOK Ap MiXK By3niamMu KpinneHHsA peLuliTkn, gk
npaBwuo, He nNoBuvHHa GyTn GinbLuoto 3a 80 NPW imin | HE MOBMHHA NEPEBULLYBATU 3HAYEHHSA NPUBEOEHOI
FHYYKOCTi Aef CTPWDKHS B LLiIOMY.

Y BUMagKy, KOS po3paxyHOK TakuUX CTPUXKHIB BUKOHAHWIW BiAMOBIgHO 40 BMMOr 8.2.5, oonycKaeTbes
npuimaTK BinbLUi 3HAaYEHHS THYYKOCTI FinokK (A > 80; Ap > Aer), NPOTE He Binbwnmn 3a 120.

(lMyHkm 8.2.4 3miHeHo, 3miHa Ne 1)

8.2.5 Po3paxyHOK HacKpi3HNX CTPWXHIB 3 peLliTkamu Ha CTiNKICTb B LLINOMY 3 ypaxyBaHHAM BUMOT

srigHo 3 8.2.2 i 8.2.4 cnig BukoHyBatu 3rigHo 3 8.1.3, npunmaroun y dopmynax R, =Ry, Ae
Ryd = Ry¢)1.

Mpyn ubOoMy  KOEeILIEHT CTIMKOCTI @1, HEODXIOHO NpK /Tb < 2,7 npunmaTtum Takum, wo gopisHioe 1,0, a
npwm ﬂ_z, 23,2 BusHauaTV 3a 3HAYEHHSIM po3paxyHKOBOro onopy R, Ta 3HAYeHHSM pPO3paxyHKOBOI
JOBXWUHU lef =0,71 , ae lp — OOBXMHA TifKM 3rigHo 3 pucyHkom 8.2,6,B,r (4ns peLwiTkn 3a pucyHkoM 8.2,a
po3paxyHKoBa AOBXUHA NPUAMAETLCS lef = 1,4117 ).

[Mpy YMOBHIM FHYYKOCTI rinku ﬂ_,b Bif 2,7 Ao 3,2 3Ha4yeHHs KoedilieHTa CTIMKOCTI @1 OOMYyCKaeTbCs
BM3Ha4YaTU 3a LOMOMOroK MNiHiMHOI iHTepnonauii Mk 1,0 Ta 3HayeHHAM KoedoiuieHTa ¢, obuncneHnm

3anexHo Big YMOBHOI rHYYKOCTi ifiKn lb = 3,2.

w

\d \b

a 6 B r
a — TPUKyTHa; 6 — TPUKYTHA 3 po3nipkamu; B — XPECTOBA; I — XpecToBa 3 po3mnipkamu

PucyHok 8.2 — Cxemu po3KiCHMX PELLiTOK CTPUXKHIB HAaCKpPi3HOro nepepisy
8.2.6 PospaxyHOK cknageHux enemeHTIiB i3 KyTUKIiB, LBeNnepiB Towo, 3'egHaHnx LWinsHo abo yepes
NPoKnaaku, cnif BUKOHYBATU, K CYLINIbHOCTIHYACTUX CTPUXKHIB 3a YMOBW, LLO AOBXUHA OINAHKA eneMeHTy
MK MPOMDKHUMW B’A3aMM (3BapHUMM LUBaMM 4YM LieHTpaMm KparHix GonTiB) He nepesuwye 40/ gns
CTUCHYTMX enemeHTiB Ta 80/ ona postarHyTux. [pu ubomy pagiyc iHepuii nepepidy OOHOro KyTuka 4u
lwBenepa /i cnig npunmaTtu Ons TaBpoBUX abo OBOTABPOBUX MeEpepisiB BiAHOCHO OCi, napanenbHoi Ao
NAOWNHN PO3MILLLEHHA MPOKMNAadoK, a ANs XpecToBuX nepepisis — MiHiManbHUW. pn uboMy B Mexax
3aranbHOi OOBXWHW CTUCHYTOrO enemeHTa HeoOxigHO nepenbadatv He MeHLe HiK OBi MPOMiXHI B'A3i

(npoknagkm).

8.2.7 PospaxyHoK 3’egHyBarnbHUX MMaHOK i eNeMeHTIB peLlliToK CTUCHYTUX CTPWDKHIB HaCKpi3HOro
nepepisy cnig BUKOHyBaTM Ha [fito YMOBHOI nonepedHoi cunm Qrc, H, 3Ha4YeHHsa €kOi npuiMaeTbCs
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NOCTiIHMM MO BCil JOBXWUHI CTPUXKHS | BUSHAYaETbCA 3a QOPMYIIOH:

E |N,
0, =7,15-10"° 2330—R— L (8.14)
y ) P

Ae Nf— po3paxyHKoBe NO3A0BXHE 3yCUMMS Y CKIMageHOMY CTPUXKHI;

@ — KoeqiliEHT CTIMKOCTI NpU LUEeHTpanbHOMY CTUCKY, LLO NMPUIMAaETbCA NPU pO3paxyHKy HaCKpi3HOro
CTPWXKHS Y MAOLUMHI NAAHOK YN PELLITOK.

YMOBHY nonepeyHy cuny Qsc cnig NnpuiMaTii Takoko LLO:

- 32 HasBHOCTI TiNbKn 3'€QHyBanbHUX MMAAHOK (PELUITOK) — MOPiBHY PO3MNOAiNseTbCa MK MraHkamu
(pewiTkamu), WO nexartb y NAoLMHaX, NePneHaNKYNspHUX OO OCi, BiGHOCHO sIKOI BUKOHYETLCS MepeBipka
CTiNKOCTI;

- 32 HasIBHOCTI CyLinbHOro nucta i 3’eAHyBanbHUX NNaHoK (PeLiToK) — NOPIBHY PO3MNOAINAETbCA MiX
CYUINbHUM NMCTOM i MNaHKamu (peLliTkamm), WO nexaTtb y MAoLMHaXx, napanenbHuX nucTy;

- NPWU pO3paxyHKy PiBHOCTOPOHHIX TPUTPAHHUX HACKPI3HMX CTPWKHIB — aopiBHIOE 0,8 Qsc ANA KOXHOI
cucTemMm 3'€QHyBarbHUX NSIAHOK (PELLITOK), PO3MILLEHOT B NIIOLUHI OAHIET rpaHi.

8.2.8 Po3paxyHok 3'eqHyBaribHUX NaHOK Ta ixX NPUKpPinneHb (pUcyHok 8.3) HeoOXiaHO BUKOHYBATK SIK
ana enemeHTiB 6e3po3kicCHNX d)epM Ha CyMiCHy fil0 nepepisyBanbHOi cunu Fs, WO 3pidye nnaHky, i
3rMHanbHOr0 MOMEHTY Ms, WO 3rMHae NnaHKy B 1 NAOLWMHI. 3Ha4YeHHA po3paxyHKoBux 3ycunb Fs i Ms cnig
BM3Ha4aTu 3a popmynamu:

0,

F ==
STy (8.15)

0.,

M — S ,
=Ty (8.16)

ae Qs — yMOBHa nonepeyHa cuna, Wwo npunagae Ha 3’€gHyBarbHy NaHKy OgHIET rpaHi.
8.2.9 Po3paxyHOK eneMeHTiB 3'eQHyBarbHUX PELUITOK CTPUKHIB CKNageHoro nepepisy HeobXxigHo
BUKOHYBaTW SIK ONA eneMeHTIB peLliTkKM NMockux epm; And peLliTok 3a pUCyHKoM 8.2 3ycunns B
po3koci Np, cnig Bu3HayaTu 3a (popMyrnoto:

B9l
Np _rd bd d 1
e [y — KoeilieHT, KM NpunMaeTbes TakuM, Lo JopisHioe: 1,0 — ans pewwiTkm 3a pucyHkoMm 8.2, a, 6
i 0,5 — gnga pewitkun 3a pucyHkom 8.2, B, T;
Q¢ — yMOBHa nonepeyHa cuna, LWo nNpunagae Ha ogHy NAOLUHY PeLUiTKN.
Mpn po3paxyHKy pPO3KOCIB XpeCTOBOI PeLUiTKM 3 po3nipkamu (pUCyHOK 8.2, r) crnig BpaxoByBaTty
ponatkoBe 3ycunnsi Nag, SIkKe BMHMKAE Y KOXHOMY PO3KOCi Bif, OOTUCKaHHSA TifOK i BU3HAYaETbCA 3a

(8.17)

dopMynoto:
A
_ d
N, =0,N,— (8.18)
Ab
L1,
e &, = — KoedilieHT, WO 0BUYNCETLCA 3@ reoMeTPUYHMMN po3mipamu b, lq, I

3 3 A
[ +2b” =<
A
S
HACKPi3HOIo CTPWKHS, BKa3aHUMK Ha PUCYHKY 8.2;
Np — po3paxyHKOBe MO3L0BXHE 3YyCWMNS, WO Ai€ B OOHIN TiNui HACKPi3HOro CTPUIXKHS;
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Ag, Ab, As— NrioLLia nonepeyHoro nepepisy BiAnNoBIAHO PELUiTKM, MifKKY i po3nipKu.

PucyHok 8.3 — HackpisHuin cTpukeHb

8.2.10 Po3paxyHOK CTPWXHIB, NPU3HaAYeHUX NS 3MEHLEHHS PO3paxyHKOBOI JOBXWMHM CTUCHYTUX
enemMeHTiB, cnif BMKOHYBaTW Ha Ail0 hakTUYHOro NO340BXHLOIO 3YCUINS, 3HAYEHHS AKOro NpuiMaeTbCA
HEe MEHLUMM 3a 3Ha4YeHHs YMOBHOI MOMNEepeYHOi Cunmn, obYMCcneHoi AN OCHOBHOMO CTUCHYTOrO erieMeHTa
3rigHo 3 popmyrnoto (8.14).

Po3paxyHOK po3nipoK, NpuU3HayYeHux Ans 3MEHLUEHHS PO3paxyHKOBOI JOBXMHU KOMOH Y MIOLLMHI,
nepneHanKynspHii 4o NOLLMHU NOoNepeyHrX pam, 3a HasiBHOCTI HaBaHTaXXeHb Bi MOCTOBMX YM MNigBICHUX
OMOPHMX KpaHiB CniJ BUKOHYBATW Ha Ait0 YMOBHOI NMOMEPEYHOT CUITK, 3HAYEHHS SIKOT 0BYMCINIOETLCS 3rigHO 3
dopmyrnoto (8.14), B Akin Nf NpUNMaETbLCA TakuM, LLO AOPIBHIOE CYMi MO3OO0BXHIX CUIT Y OBOX KOJIOHaX,
3’eQHaHMX Mi>xk COBOI0 pPO3NipKOLo.

8.3 lMepeBipka MicueBOi CTIMKOCTI CTIHOK i MOACHMX JNUCTIB LEHTPaNbHO-CTUCHYTUX
efleMeHTIB CyUinbHOro nepepisy

8.3.1 lpwn nepes.ipui MicLEBOI CTIMKOCTi CTIHOK pPO3paxyHKOBY BMWCOTY CTiHKM her CRig npunmatu
(pncyHok 8.4) sIK MOBHY BWUCOTY CTiHKM (BiACTaHb MiXK BHYTPIWHIMK rpaHaMy MNONuuUb nepepisy) 3a
BYpPaxXyBaHHSIM:

- OBOX KaTeTiB MOSCHUX LWIBIB — Yy 3BapHMX erfleMeHTax i3 MOACHUMW 3'€QHaHHAMU Ha KyTOBMX
3BapHMX LUBAX;

- OBOX LUMPWMH MOMMWLb KYTWKIB, CMPSAMOBaHMX MNapanenbHO MAOLWMHI CTiIHKM — AN eneMeHTiB 3
6onToBMMU (PPUKLINHUMK) 3’ €QHAHHAMM NONULb 3i CTIHKOIO;

- 0BOX pafiyciB CNONyyYeHHs nonuub 3i CTIHKOK — Y NPOKaTHUX Npodinsx;

- OBOX BHYTPILLHIX pagiyCiB Cnony4YeHHs Nonuupb 3i CTIHKOK — Y THYTUX Npodhinsx.
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PucyHok 8.4 — Po3paxyHKoBi po3Mipyn enemeHTiB nepepisis
8.3.2 MicueBy CTIiMKICTb CTiHKM LIEHTparibHO-CTUCHYTOrO efieMeHTa CyuUinbHOro nepepisy cnig

~ h, |R
BBaXkaTn 3abe3neqyeHoro, SKLWO 3HAYEHHS YMOBHOI THYYKOCTi CTiHKM ﬂ“w :_t _E He nepesuLLye
w

3HaYEHHSA rpaHNYHOT YMOBHOT MHYYKOCTi CTiHKM

A

uw

Tabnuus 8.3 — dopmynun ons BU3HAYEHHSA TPAHNYHOT YMOBHOI THYYKOCTI CTiIHKM

LLIO BM3HaYaeTbcA 3a hopmynamu Tabnuui 8.3.

YMoBHa
Tun nonepeyHoro nepepizy THYHKICTE I'paHMYHA YMOBHA THYUKIiCTh CTiHKH A,
eJIeMEHTa ww
b
s 1<2,0 Ay =1,30+0,152° (8.19)
pr b = =
= = 4 ~ A, =1,20+0,357; (8.20)
;- e A4 >2,0 7 <25 :
— uw
; ' = | <10 A =1,20 (8.21)
o =l L] _
: ' A>1,0 7 =1,0+0,21<1,6 (8.22)
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YMoBHa
THYYKICTh
eJIeMEHTa

b

Tun nonepeyHoro nepepizy I'pannyHa yMOBHA THYYKICTh CTIHKA A,

1<0,8 -

uw

=1,0 (8.23)

-&ef

oy
K

_ A,, =0,85+0,191;
1>0,8 - (8.24)
A <1,6;

by

b
J
Yt
- IT | os
-s;':” 'ﬁ@

_ _ b,
= (0,4+0,077) 140,25 [2-—L |(8.25)

he/ '

IA
|
IA
N

) 1 — yMOBHa rHy4KiCTb CTPKHEBOrO efleMEeHTa, Lo NPUNMAETLCA B PO3paxyHKy Ha 3arasnbHy CTilKiCTb npw
LeHTpanbHOMY CTMUCKY.

MpumiTka 1. Y kopoByacToMy nepepisi 3HaUEHHS FPaHUYHOT YMOBHOI FHYUKOCTi CTiHKM A, BM3HAYaETbCS
AN NNacTUHOK, PO3MILLEHUX NapanenbHO A0 NIOLWH, Y SKi NepeBipAETbCA CTINKICTb eNemMeHTa B Linomy.

MpumiTka 2. Y TaBpoBOMY Nepepisi 4o0AaTKOBO NOBUHHA BMKOHYBATUCb YMOBa %sl. OkpimM Lboro, npwu
W S}/L‘

3HAYEHHAX YMOBHOI THy4kocTi enemeHta 1<0,8 ab6o 1 >4,0 y dopmyni (8.25) HeobxigHO npummaTy
BignosigHo 1 =0,8 abo 1 =4,0.

8.3.3 CTiHKM LEeHTpanbHO-CTUCHYTUX eneMeHTIB CyUinbHOro nepepisy (KOMoH, CTOSKIB, ONop TOLO)

Npy 3HaAYEHHSX YMOBHOI THYYKOCTi CTiHKM ﬂW22,3, K MpaBumno, cnig ykpinmoBaTU OCHOBHUMMU

nonepeyHuMmn pebpamu XXopCTKOCTi 3 KPOKOM Bifl 2,5 her A0 3,0 her, OKPIM LIbOTO, Ha KOXXHOMY BiAnpaBHOMY
ernemMeHTi NOBUHHO OyTK He MeHLLe Ak ABa pebpa XKOPCTKOCTI.

Y CyuinbHOCTIHYaCTUX TFiNKax KOJIOH HAacCKPi3HOro nepepisy pebpa KOPCTKOCTI [AOMYyCKAaETbCS
BCTaHOBMIOBATU NULLIE Y BY3Max KPIiNneHHs 3'eQHyBanbHUX PELLITOK (NNaHOK).

Y CTiHUi, NigKPINAEHiN TiNbKW OCHOBHUMW MONEPEYHUMN pebpamm XOPCTKOCTI, LMPUHA iX BUCTYMHOI
YacTUHW b, NOBMHHA OYTW He MeHLe HiX her/ 30 + 40 MM Onst NapHOro CMMETPUYHOro pebpa, i He MeHLe
HX her/ 20450 MM ONst OOHOCTOPOHHBLOrO pebpa; ToBWMHaA pebpa f NOBUMHHA OyTM He MeHLwe

Hix 2b,\[R /| E .

CTiHkM ponyckaeTbCs  NigKpinnoBaTM  OAHOCTOPOHHIMKW  MONepeyHnMn pebpammu  XOPCTKOCTI,
BMKOHAHVMMM 3 OOUHOYHUX KYTMKIB, LLIO NPMBAPIOTLCA A0 CTiHKM No nepy. MoMeHT iHepuii Takoro pebpa,
AKUA 0OYUCTTIOITL BIAHOCHO OCi, WO 30iraeTbeca 3 HAaNBNMXKXYOK 40 pebpa rpaHHI0 CTiHKKU, MOBUHEH OyTW He
MEHLUNM 32 MOMEHT iHepLjii napHOro cumeTpuyHoro pebpa.

8.3.4 [Ins ueHTpanbHO-CTUCHYTUX eNeMEHTIB OBOTaBpPOBOro nepepidy 3 po3paxyHKOBOK BUCOTOHD
CTiHKM her Y BUNAAKY 1T YKPINAIEHHA NapHUM MO340BXHIM pebpoM XOPCTKOCTI, WO pO3MilleHe nocepeauHi

1

BUCOTW CTIHKMN | MA@€ MOMEHT IHePLII nepepisy In, npu h 3 < 690 3Ha4YeHH4A rpaHN4YHOI YMOBHOI THYYKOCTI
ef "w

CTiHKU ﬂuw, BCTaHOBMNeHe BignoBigHO o Tabnuui 8.3, HeOOXiAHO MHOXWTU Ha KoediuieHT ﬂuw, Lo
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BU3HAYaETLCA 3a POPMYIIOHD:

I I
P =L0+0,4-205 100,12 | (8.26)

o w o w

Y pasi po3amiweHHss pebpa XOPCTKOCTi nuwe 3 ogHoro GOKy CTiHKM MOro MOMEHT iHepuii cnig
obumcnoBaTh BiAHOCHO OCi, WO 36iraeTbCcs 3 HANONMXKYOLO FPaHHI0 CTIHKMK.

Y pasi BUKOHaHHSA MOB3J0BXHLOro pebpa y Burnsagi rojppu CTiHKUM Npu 06YUCNEHHI po3paxyHKOBOI
BUCOTW CTiHKN her CRNif BPaxoByBaTW PO3rOpHYTY OOBXUHY rodpu.

[10 po3paxyHKOBOro nepepidy enemeHTa, Skui NigkpinteTbCst NO300BXHIMN pebpamm XKOPCTKOCTI,
HeobXigHO BKNOYaTK NnonepeyHun nepepis Lmx pedep.

MiHiManbHi po3Mipy BMUCTYMHOI YaCTMHU MO3AOBXHIX pebep KOPCTKOCTI HEODXiAHO npuimaTh siK
OISl OCHOBHUX NonepeYHnx pebep >XOpCTKOCTI BignosigHo Ao Bumor 8.3.3.

8.3.5 Y Bunaaky, konu cakTuyHa YMOBHA THYYKICTb CTiHKM A

w

NnepeBuLLYE TPaHUYHY YMOBHY

THy4KicTb A

uw ’

obuuncneHy 3a popmynamum (8.19)—(8.25) Tabnuui 8.3, gonyckaeTbCcs 3a OOHUM i3 HACTYMHUX

NigNYyHKTIB:

a) 36inblUyBaT 3HAYEHHST A, LUMNSXOM MHOXEHHS Ha KoediLlieHT ,/goARy;/c/Nyn , ane He GinbLue
HX Y 1,25 pasu, TyT @ — KoedilieHT, WO NPUIMAETLCA Y PO3paxyHKy 3ararbHol CTINKOCTI;

0) BMKOHYBaTU MepPEBIPKY 3aranbHOI CTIMKOCTI enemeHTa 3a copmynoto (8.3) 3 ypaxyBaHHSM
3MEHLLUEHO| po3paxyHKOBOI nroLi Ag, 00uncneHoi 3a gogaTkom J1 Sk ANA CTUCHYTUX €NTEMEHTIB 3 THYYKOH0
CTIHKOIO.

(lyHkm 8.3.5 3miHeHo, 3miHa Ne 1)

8.3.6 [Mpw nepesipui MicLEBOI CTINKOCTI MOACHMX NUCTIB (NOMMLB) 3a PO3PaxXyHKOBY LUMPUHY 3BUCY
ber CNig NpurMaTK BiACTaHb Bif Kpato nonuui (pucyHok 8.4) go:

- HabNMXKYOoi rpaHi CTiHKM 3a BUpaxyBaHHSIM KaTeTa MOSICHOrO LBa — Yy 3BapHUX efleMeHTax 3
NOACHNMM 3’€AHAHHAMMW Ha KYTOBUX 3BapHUX LLBAX;

- oCi Hambnwk4yoro 6Gonta y nosici — B enemeHTax 3 6onToBMMM (PpPUKLINHUMK) MNOACHUMU
3’eQHaHHAMU;

- HAaMBNMXXYOI rpaHi CTiHKM 3a BUpaxyBaHHAM pagiyca CnonyyYyeHHs Nonuub 3i CTIHKOK — Y NPOKaTHUX
npocinsx;

- Kparo BUKPYXXKN — Y THYTUX Npooinax.

8.3.7 MicueBy CTilKiCTb NoSCHOro nucTa (Monuui) UeHTPanbHO-CTUCHYTUX eNeMEHTIB CyLinbHOro
nepepisy cnig BBaXaTn 3abe3neyeHOol0, SKWO 3HAYEeHHS YMOBHOI THYYKOCTI 3BMCY nosica (nonwui)

_ b R _
ef ¥ . . .
if =——4|— He nepeBuULLyE 3HAYEHHS PaAHNYHOT YMOBHOI MHY4YKOCTi 3BUCY ﬂu , WO BM3Ha4aeTbCq 3a

¢
dopmynamm Tabnuui 8.4.
8.3.8 Y ueHTpanbHO-CTUCHYTUX enemMeHTax Kopob4vacTtoro nepepidy rpaHuyHy YMOBHY THYYKICTb

b R

T Al : y :
MOSICHOro nucrta /11,;',1 = ;f Ey (pucyHok 8.4) HeobxigHO npumatun 3a Tabnuueto 8.3 AK ANnA CTIHOK

f
ernemMeHTiB kKopob4yacToro nepepisy.

8.3.9 Bucota pebpa abo BigrmHy aer (pUCYHOK 8.4), sikun obpamrioe 3BUC NOSICHOIo nnucTa (nonuui),
BUMIpsiHA Bifg, MOro oci, NoBMHHa ByTn He MeHwow 3a 0,3 ber — 4NA eneMeHTiB, He NiACUNEHNX NNaHKamu,
Ta 0,2 ber — ANS eneMeHTiB, NiagCMneHnx nnaHkamu (tTabnuus 8.4); npy ubomy ToBLMHA pebpa MOBUHHA
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6yT| He MeHLLO 3a 24, /Ry /E .

8.3.10 VY Bunagky, konu dakTuyHa YMOBHA THYYKICTb 3BMCY nonuui (NOsICHOro nucra) lf

NnepeBuLLYE rPaHNYHY YMOBHY MHYYKICTb qu (/1%] ), obumcneny 3a copmynamm (8.27)—(8.30) Tabnuui 8.4,

OOMNYCKAETbCS 3HAYEHHS /1uf (/1uf,1 ) 30iNbLUYBaTK LUMSXOM MHOXEHHS Ha KoedilieHT ,/gpARy;/c/Nyn , ane
He Binblue HiX y 1,25 pasn, TyT @ — KoedilieHT, Lo NPUIMAETLCA Yy PO3paxyHKy 3aranbHoi CTINKOCTI.

(MyHkm 8.3.10 dony4yeHo, 3miHa Ne 1)

Ta6nuusa 8.4 — ['paHWyHi YMOBHI FHYYKOCTi 3BUCIB NOSICHUX NUCTIB (MONULb)

I'panryHa yMOBHA THYYKICTh 3BUCY
HOSCHOTO JKCTA (II0JHIi) A,

by
| Ay =0,36+0,1014 D (8.27)
bef . b
| ﬁ
b b

Tun nonepeyHoro nepepizy

by

—

de—
— o

A, =0,43+0,081 D  (8.28)

[ l

g o
i

bef

Ay =0,40+0,072 D (8.29)

Ay, =0,85+0,194"D  (8.30)

_ﬁ, _Iiz_
l |
|

D7 - YMOBHA THYYKICTh €IEMEHTa, 1110 IPUHMAETHCS B pO3paxyHKY Ha 3arajbHy CTIHKICTb IPH LEHTPAILHOMY CTUCKY.
Mpumitka 1. [Tpu 3HaYeHHAX YMOBHOI 'Hy4KOCTi ejeMeHTa A <0,8 abo A >4,0 B GopMyax Ii€i Tabmuui HeoOXigHO
npuiiMaTu Bigmosigao 4 =0,8 a6o 1 =4,0.

Ipumirka 2. /s 3BUCIB MOACHMX JIMCTIB (NONMLb), MiACHICHUX peOpamu abo BIIMMHAMH BHCOTOKO 4,
(pucyHok 8.4), 3HaYEHHS TPAHUYHOI YMOBHOI FHYYKOCTi 4, , IO BU3HAYaeThCs 3a popmynamu (8.27) i (8.28), cuin

MHOXHTH Ha koedirient 1,5, a 3a popmynoro (8.29) — Ha koedimieHT 1,6.
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9 PO3PAXYHOK ENEMEHTIB CTANIEBMX KOHCTPYKLIX MPU 3rUHI

9.1 Knacudpikauisa 3asruHHUX enemMeHTiB

3anexHo Bia Npu3HayeHHs, yMOB ekcnnyaTaLii i TEXHIKO-eKOHOMIYHOIo OBrpyHTyBaHHSA po3paxyHOK
3rMHHNX enemeHTiB (6anok), cnig BukoHyBaTh 6e3 ypaxyBaHHS UM 3 ypaxyBaHHSAM PO3BUTKY OOMEXEHUX
nracTuiHUX gedpopmadin 3rigHo 3 NMoAinom nonepedYHux NepepisiB enemMeHTiB Ha TpU Kracu BignoBigHO
0o 5.3.6. [lonyckaeTtbes, Wo 6anka Mae Ton camui Knac, Skuin mae ii po3paxyHKOBUIA nepepia.

Bankn 1 knacy cnig 3actocoByBaTW ANs BCiX BMAIB HaBaHTaXeHb i pPO3paxoByBaTU y Mexax
npyxHUx paedopmadin; 6ankm 2 i 3 knaciB pekOMeHAYeTbCs 3acTocoByBaTv npu Ail  cTaTU4HUX
HaBaHTaXeHb | pO3paxoByBaTU 3 ypaxyBaHHAM PO3BUTKY OOMEXEHUX NNaCTUYHUX AedhopMaLlii.

Bictanesi 6ankv pekoMeHAYETbCS BiGHOCMTI 0 2 Kracy i po3paxoByBaTh 3 ypaxyBaHHSAM PO3BUTKY
obmexeHUX NnacTu4HMX gedopMadiin y CTiHUi NpU AOCATHEHHI B nosicax 6ankm, BUKOHaHUX 3 GinbLll MiLHOT
cTarni, po3paxyHKoBoOro onopy Ryr.

9.2 Po3paxyHOK Ha MiLiHICTb 3rMHHUX €NleMeHTIB CyLifIbHOro nepepisy

9.2.1 Po3paxyHOK Ha MiUHiCTb 6anok y po3paxyHKkoBuX nepepizax 1 knacy HeobxigHO BUKOHYyBaTu
3a hopmMynamu:

- npw Aii 3arMHanbHOro MOMeHTY M B 0fHi 3 rONOBHUX MOLLMH

My,

w

=5 (9.1)
n,minRyyc

(Popmyny (9.1) amiHeHo, 3miHa Ne 1)
- Npu Aii nonepeyHol cunm Q, Wo cnpsiMoBaHa napasnesibHO CepeanHHin NAOLMHI CTiHKN

QS]/}'[ < 1. 9 2
IRy (9-2)
- Npw Aii 3rnHanbLHUX MOMeHTIB My i M, y ABOX rOMOBHMX MAOLMHAX
M M.y,
oy s DTy (9.3)

yxT
Ianyyc IynRyyc

e x i y — BigcTaHi Big ronoBHMX ocen iHepuii 4O TOYKM nepepisy, sika po3rnagaeTbCs;
- Yy 3aranbHOMy BMNagky

0,87
—7”\/0')? -o.0,+0.+37 <1 (9.4)
R ]/ x-y y Y ’
v/ c
M.
ae O, :_] —Y — HopManbHi HanpyXeHHs1 Y CEpPEaVHHIN MMOLLMHI CTiHKM, CNpsIMOBaHi napanenbHO

xn

NMO3J0BXHilh OCi banku;

O, — Te came, cripsMOBaHi NepneHANKYNSPHO 10 NO3A0BXHLOI oci 6anku, y Tomy uncni Oj,c , siki

obumcnoTbea 3a hopmyrnoto (9.7);

T = 2.5,
It

X w

— OOTUYHI HaNpYXXEHHS Y TouLi CTiHKK 6ankun, ka po3rnagacTbes.

HanpyxeHHs oOx i 0y, npuimMaloTbea y coopmyni (9.4) 3i cBOIMM 3HaKamu. YCi CKnagoBi HaMpy>KeHOro
CTaHy (Ox, Oy i 7x) HEODXiOHO BM3HA4aTW ANS OAHIET PO3rNAAyBaHOI TOUKM NOMEPEeYHOro nepepisy CTiHKU
Banku.

Y pasi nocnabneHHs cTiHkn oTBOpaMu Ansa 6onTis niBy YacTuHy dopmynu (9.4), a TakoxX 3HaYEHHSA

35



[BH B.2.6-198:2014

7%y Y opmyni (9.4) cnig MHOXWTK Ha KoediLieHT:
— (9.5)

e So — KPOK OTBOpIB.

Y Bankax, Wo po3paxoBytoTbCs 3a hopmMynoto (9.3), 3Ha4YEeHHA HanpyXeHb Yy CTiHUi Banku NOBUHHI
OyTun nepesipeHi 3a dopmyrnoto (9.4).

9.2.2 Po3paxyHOK Ha MIUHICTb CTiHKM Ganku, He yKpinneHoi nonepeyHnMn pebpamm KOpCTKOCTi, B
SAKUX BUHUKaIOTb HOPMarbHi  MicueBi HamnpyXeHHs Opc Y MiCcUaX MpuKNagaHHsa 3ocepesKeHoro
HaBaHTaXXEHHs1 0O MOSACa, a TAaKOX B OMOPHUX nepepisax 6anku, cnig BUKOHyBaTh 3a OpMyIoLo:

6]007/}1 <
Ry, =k 96
ae
_F
O-lac l It H (97)

TYT F — 30cepempkeHe HaBaHTaXKEHHS;

let — pO3paxyHKOBa [OBXWHA YMOBHOI NMOWAaakK, 4Yepes HAKy NepedaeTbCs 30cepekKeHe
HaBaHTaXeEHHS, sika BU3HA4Ya€ETbCA 3a TakUMK hopMynamu:

- npy nepegadvi 30CepemkeHOro HaBaHTAXEHHS Ha CTiHKy Ganku y By3rax MOBEPXOBOrO
3BapHOro 3'egHaHHs 6anok 3a pucyHkom 9.1, a, ©

lern = b + 2h, (9.8)

Ae h — poamip, Lo OOPIBHIOE CyMi TOBLLMHN BEPXHLOrO nosica 6anku i kateta NOSCHOro LWBea, SKLO
Oanka, fka po3rnagaeTbCs, € 3BapHO (pucyHok 9.1, @), abo Cymi TOBLUMHM BEpPXHbLOro nosica G6anku i
pagiyca 3'eQHaHHS1 CTiHKM 3 nonuuamym Oanku, sKkwo 0anka, ska po3rnsgaeTbCsd, € MPOKaTHO
(pncyHok 9.1, 6);

- npu pyci Komeca KpaHa B3OOBX KPaAHOBUX PEMNOK, WO NexaTb Ha BEpXHbOMY MOACi
nigkpaHoBoi 6anku 3a pucyHkom 9.1, B, T

ae vy — koeqiuieHT, KM NPUAMAETbCA TakuM, WO OopiBHIoE: 3,25 — Ons 3BapHUX i MPOKaTHUX
6anok; 4,5 — gnsa 6anok 3 6oNToBUMU PPUKLIRHUMW MOSACHUMW 3’ €AHAHHSIMMU;

I — cyma BnacHMX MOMEHTIB iHepuii nepepisiB BEPXHbLOro nosica Ganku i kpaHoBOi penkn abo
MOMEHT iHepuji nepepisy, WO CKNagaeTbCs 3 nepepidy BepxHbOro nosica Oanku i nepepisy pevku y
BMMagKy, KOnu KpaHoBa perika NpuBaploeTbCs A0 BEPXHBOro nosica 6anku 3sapHUMmN KyTOBUMM LLIBaAMW, LLIO
3abe3neyvytoTb CyMiCHy poboTy nosica i penku. Ona 6Ganok i3 ©onToBMMU (PPUKUINHUMKU NOSICHUMM
3'egHaHHAMM OO CKMagy MOMepeyHoro nepepisy BEPXHbOro nosica HeobXigHO BKMHOYATU MOSACHI NUCTY i
KYTUKN, @ 3HAYEHHS ler1 | Oloc BU3HAYaTK Bins po3paxyHKOBOI MeXi CTiHKM (Y CTiHUi Banku B Toyui, Ae CTiHka
He nigKpinneHa NnoacHUMK KyTukamu 6ins Kpais nonuub KyTuKiB).

Mpwn fii y cTiHUi 6ankyM micueBnX HOpPMarnbHUX HaMNPYXXeHb Ojoc MiLLHICTb CTiHKM MOBUHHA BYTW TakoX
nepesipeHa 3a dopmynot (9.4) ons po3paxyHKOBOI TOYKM CTiHKM, PO3TaLLUOBaHOi y Micui 3BapHOro
3’egHaHHsa 3 nonuueto 6anku, npu ubomy y dopmyny (9.4) 3amictb 0y, HEOBXiAHO MIACTaBNSATU Ojoc.
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..:£ s I I ££ < <
K. ”’Iw 7&4 . tw
a 6

F

£
e TA LN
<, lef] = tw < l Efl <
N ST #*ﬂ##ﬁ#f

B r

a — 3BapHoI; © — NpokaTHOI; B — 3BapHOI abo NpoKaTHOI Bif koreca KpaHa;
r — 3 6onTOBMMY PPUKLIMHUMM NOSICHUMM 3’ €QHaHHAMM BiJ Koneca KpaHa
PucyHok 9.1 — Cxema nepegaui 3ocepeaXeHoro HaBaHTaXXEHHS Ha CTiHKY 6anku

9.2.3 Po3paxyHOK Ha MiLHICTb po3pisHux Ganok 2 i 3 knaciB OBOTaBpPOBOro i KopobyacTtoro
nepepisy (pUcyHok 9.2), BUKOHaHWX 3i CTarni 3 XxapaKTePUCTUYHUM OMOpPoM Ry, < 440 H/MM? nNpu 3HaYEHHSIX
OOTUYHUX HanpyxeHb 7y = |Q,| / Aw <0,9Rs (OKpiM ONOPHWX Nepepisis) cnifg BUKOHYBaTK 3a hopMynamu:

- Npu 3rvHi Y NNoWwmHi HanBinbLoT )opcTKocTi (Ix > 1y)

M.y
- <1; (9.10)
Cﬂ xnmmRyyc
- npu 3rUHI Yy ABOX FOJTIOBHUX nownHax i 3HA4YEeHHAX AOOTUYHUX HanpyxeHb

= = |Q«| /(2Ar) < 0,5Rs (OKpiM ONOpHMX NepepisiB)
M j/n + My}/n

Sl; (9.11)
c ﬁ Xn,min y7/ ﬁ yn,min y
- npu 7y <0,5Rs npunmaetbea G = 1;
- npn 0,5Rs < 7, <0,9Rs
4
0,20 T
=1,0-—"r| — 9.12
P a; +O,25[st ’ ( )

ne ar = Ar/ Ay — BIOHOLLEHHS NIOL, NOMepeYvyHnX nepepisie Nosica i CTiHKM (4N HECMMETPUYHOIO
nepepisy Ar— nnowia nepepisy MeHLWoro nosica 6anku; ana kopobdyactoro nepepisy Ay — CymapHa nroiia
nepepisy ABOX CTiHOK);
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Cx, Cy — KoeqilieHTN, 3Ha4YeHHA AKNX NpMUMatoTbes 3rigHo 3 goaatkom M (tabnuus M.1).

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

Mpu gii y po3paxyHkoBOMY nepepisi 6anku 3aruHansHOro MOMEHTY 3a BiACYTHOCTI NONepeyHoi cunm
(y 30Hi uyuctoro 3rmHy) y copmynax (9.10) i (9.11) npunmatote S, =1, a 3aMmicTb KoeiUiEHTIB cx i ¢y
BigMNoBigHO:

cxm=0,5 (1,0 +¢x); ¢m=0,5(1,0 +cy). (9.13)

PospaxyHok Ha MiuHicTb B ornopHomy nepepisi 6anok (npy Mx =0 i M, =0) cnig BMKOHyBaTK 3a

dopmynamu:

Or g Gn g
AWVst/C 2A_/"Rs]/c

Y pasi nocnabneHHsa CTiHK1 oTBopamu Ans 6onTis niBy YactuHy dopmyn (9.14) cnig MHOXUTK Ha
KoeqiLllieHT do, Lo BM3HA4YaeTbcs 3a popmynoto (9.5).

Y 30Hax NpyxHuUx gedopmadiin nepeBipky MiLHOCTI 6anok 2 i 3 knaciB crnig BUKOHyBaTKW, SIK Anis
6anok 1 knacy.

(9.14)

V| f y| !
— C )
M ‘ o My | @ || 0,54,
X :H:>Q_"x X 7 —Qx' X
__/M \\*’ﬁ/f
[ 0,54 v
Aw | | | ]
| |
y Af y AJr
a 0

a — JBOTaBpOBU Nepepis; 6 — kopobyacTuin nepepis
PucyHok 9.2 — Cxemu nepepisiB i gitodi BHYTPILLHI 3ycunns

9.2.4 Po3paxyHOK Ha MILHICTb pO3pi3HUX Ganok 3MiHHOMO NO [OOBXMWHI nepepidy HeobxiaHo
BMKOHYBAaTH, K Ans 6anok 1 um 2 knacy.

9.2.5 Po3paxyHOK Ha MIilUHICTb Hepo3pi3HMX Ganok MNOCTINHOro 3a LOBXWHOK [BOTaBPOBOrO i
KopoG4acToro nepepisis 3 JBOMa OCAMU CUMETPIi, O 3rMHATLCA Y MMOLWMHI HANBINbLUOT XKOPCTKOCTI, 3
CYMDKHUMM MPOroHamu, WO BiApi3HSAOTLCS 3a OOBXWMHOK He Oinbwe Hik Ha 20 %, Npyu BMKOHaHHI BUMOT
9.4.6,9.5.8, 9.5.9i 9.5.14, ak npaBwuno, cnig BMkoHyBaTn 3a cpopmynoto (9.10), ak ona nepepisiB 2 knacy 3
ypaxyBaHHSAM 4acTKOBOro nepeposnosisly ONnopHUX i MPOriHHUX MOMEHTIB.

Po3paxyHkoBe 3HaYeHHs 3rMHanbHOro MOMEHTY HeObXiAHO BU3Ha4YaTu 3a hOpMyIioH:

M = 0,5 (Mmax + Mer ), (9.15)
ae Mmax — HanBINbLUWIA 3rMHANBbHUI MOMEHT Y NPOrOHI YM Ha OMopi, LLIO BU3HAYAETLCA 3 PO3PaXyHKY
HepOo3pi3HOi Barnku 3a yMoBM NPYXHOI poboTu cTani;

Mer — yMOBHUWI 3rMHANbHUA MOMEHT, LLIO AOPIBHIOE:

a) y Hepo3spi3HMx Bankax i3 BiflbHO 0O6MNEPTUMU KiHUAMKM BinblIOMY i3 3HAYEeHb, OO4EPXKaHMX 3a
dopmynamu:
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_ 1
M, =max|— 1, (9.16)

I+—
[
Mer= 0,5M> , (9.17)

Ae CUMBON max nepej @irypHAMM AyKKamu O3Hayae, Lo Ccnig 3HanWTu MakCcumym Bupaasy,
HaBeOEeHOoro y AyXKax;

M; — 3rMHanbHUA MOMEHT Y KparWHbOMY MpPOroHi, obuyucneHun gk Ana BiNbHO 0OnepToi
OAHONpPOriHHOI Banku;

a — BiAgcTaHb Big nepepisy, y AKOMy Ai€ 3ruHanbH1Uin MOMeHT M1, 0O KpanHbOT onopu;

[ — nOBXMHa KPaNHLOTO MPOTOHY;
M> — makcMmanbHUIM 3ruHanbLHUA MOMEHT Y MPOMDKHOMY MPOroHi, 064YMCreHnn Sk Ans BiNbHO
obnepToi ogHONPOriHHOT 6anku;

6) B OQHOMPOriHHUX i Hepo3pi3HMX OBankax i3 3awemneHummn kKiHusmu Mer= 0,5M3, ne Ms —
HaMBINbLINA 3 MOMEHTIB, 00UMCIIEHNX K A51s 6anok i3 wapHipamy Ha onopax;

B) y 6anui 3 ogHUM 3aLeMIIEHMM | OPYTM BiflbHO 0OMepPTUM KiHLEM 3Ha4YeHHs1 Mer cnig BU3HavaTtu
3a hopmynoto (9.16).

9.2.6 Po3paxyHOK Ha MiLHICTb HEpO3pi3HMX i 3alemneHnx 6anok, Wo 3a40BOSIbHATbL BUMOTM
9.2.5, y BUNaaKy 3rvHy B ABOX FOMOBHUX NIIOLWMHAX Cri BUKOHYBaTK 3a oopmynoto (9.11) 3 ypaxyBaHHAM
YacTKOBOro nepeposnoginy OropHUX i MPOriHHUX MOMEHTIB Yy [ABOX FOMIOBHMX MSIOWUHAX BigNOBIAHO 00
Bumor 9.2.5.

9.2.7 Po3paxyHOK Ha MILUHICTb HEpO3pi3HMX i 3awlemneHux 0anok, Wo 3a40BOSIbHAITL BUMOMN
9.2.5,9.4.6,9.5.8, 9.5.9i 9.5.14, ponyckaeTbCst BUKOHyBaTh 3a hopmynoto (9.10) sk pospaxyHOK nepepisis
3 knacy (3 ypaxyBaHHAM MNepepos3noginy 3rmHanbHUX MOMEHTIB i YTBOPEHHAM MAacTUYHMX LWapHipiB, a
TaKoX BMAMBY AOTUYMHUX HaNpPYXeHb 7k 3rigHo 3 9.2.3) y po3paxyHKOBUX nepepisax, Ae Aie MakcMmanbHuin
3rMHanbHUN MOMEHT.

9.2.8 Po3paxyHOK Ha MiUHicTb OicTaneBux po3pi3HMx Oanok ABOTaBPOBOro i kopob4yacToro
nepepisis 3 4BOMa OCAMU CUMETPII NPU 3HAYEHHAX AOTUYHUX HaMNPY>XXeHb

7y <0,9Rs, 7 <0,5Rs (OKpimM ONOpHUX NepepisiB) HEOOXiAHO BUKOHYBATM SIK pO3paxyHOK nepepisis 2
Knacy 3a popmynamu:

- Npu 3rvHi B NNOLWMHI HaNBINbLUIOT XXopCTKOCTi (Ix > 1y)

Mxyn < 1
<l (9.18)
erﬂrIVVanywj/c

- NPV 3rMHI Y ABOX FOMOBHUX NITOLLMHAX
Mxyn M 7
+ 2 <I. (9.19)
erIBermRywj/c cyVVI/ynRJ{f‘yC
Y dhopmynax (9.18) i (9.19) no3Ha4eHo:
ar+ 0,25-0,0833/7°

c =
v o, +0,167 ’ (9.20)

TYT 5 =Ar/Aw; r = Ryr/ Ryw; fr1 — KOEDILIEHT, KN NPUNMAETLCHA TaKUM, LLIO JOPIBHIOE:
- npu 7y <0,5Rs npumaetecsa fn =1,0;
- npu 0,5Rs < 7, < 0,9Rs:
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4
0,2 T
=1-—2] X 9.21
P afr+0,25(RSW] ’ (0-21)

Cyr — KOeILiEHT, SKUA NPUAMAETLCS TakuM, WO AopiBHoe 1,15 — ona ABOTaBpPOBOro nepepisy i
1,05/r — pna kopoG4yacToro nepepisy;

My, My, — abCcontoTHi 3HaYeHHS 3rMHanbLHUX MOMEHTIB Y PO3paxyHKOBOMY Nnepepisi.

Po3paxyHok bicTaneBmx 6anok 3a HassBHOCTi 30HM YMCTOrO 3rMHY i B OMOPHOMY Nepepisi, a Takox 3
ypaxyBaHHSAM ocrnabneHHs nepepisy cnig BUKOHyBaTK 3rigHo 3 9.2.3.

Y 30Hax npyxHux gedopmallin nepesipky MiLHOCTI bicTanesnx 6anok 2 knacy cnif BUKOHYBaTU SK
ansa 6anok 1 knacy.

Mpn BM3Ha4YeHHI NporvHy BictaneBmx Ganok MOMEHT iHepuil nonepeyHoro nepepisy 6pyTTo Ganku
HeobXigHO MHOXMTK Ha KoedilieHT 0,95.

9.3 Po3paxyHOK Ha MiLHiCTb 6a5noK cyuUifibHOro nepepisy Ansa KpaHOBUX KOnin

9.3.1 Po3paxyHOK Ha MiLHicTb 6anok KpaHOBUX KOMiN, Ik NpaBuno, crig BUKOHYBaTW BiAMNOBIAHO 4O
9.2 Ha fito BepTMKanbHUX i FOPU3OHTaNbHUX HaBaHTaXeHb, BU3Ha4YeHuXx 3rigHo 3 [16H B.1.2-2.

[ns 6anok OBOTaBpPOBOro nepepidy 6e3 ranbMOBUX KOHCTPYKLIA 3rMHanNbHUA MOMeEHT M, y
rOPM30HTAarbHIN NOLLMHI NOBMHEH BYTW NOBHICTIO CIPUNHATUI Nepepi3oM BEPXHLOro nosica 6anku.

9.3.2 Po3paxyHOK Ha MIUHICTb CTIHOK 0anok KpaHOBMX Kofin (3a BMHATKOM 0anok, LWwo
pPO3paxoByHOTbCS Ha YTOMIIEHICTb, AN KpaHiB rpyn pexumis pobotn 7K y uexax meTanypriiHux
BUPOOHUUTB i 8K 3rigHO 3 YMHHUMK HOPMATUBHUMMK [OKYMEHTamu) HeoOXiAHO BWKOHyBaTM 3a
dopmynoto (9.4). Mpn uboMy, y pPO3pPaxyHKOBOMY Mnepepisi, po3TalloBaHOMY Ha Onopax HepO3pPi3HMX
Ganok,y dopmyni (9.4) samicTb koedivieHTa 0,87 cnig npuimatun koediuieHT 0,77.

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

9.3.3 MiuHiCTb CTMCHYTOI 30HM CTiHOK ©anok KpaHOBWMX KOS, LWO pPO3PaxoBYKTbCA Ha
YTOMIEHICTb, AN KpaHiB rpyn pexumie pobotn 7K (y uexax mertanypriiimx BupobHuuts) i 8K 3rigHo 3
YMHHUMWU HOPMATMBHUMK LOOKYMEHTaMW, BUKOHAHUX 3i cTani 3 rpaHuuelo TekyyocTi go 440 H/mm? cnig
BMKOHYBaTK 3a hopmynamu:

7.5 2 2 2
R . \/(O-x + Gloc,x) - (O-x + O-loc,x )O-loc,y + O-loc,y + 3(Txy + z-loc,)cy) Sl 9 (922)
Y
I
R—"(Ux + 05 ) ST (9.23)
y
Y
R_n(aloc,y +Gﬁ/)£1, (9.24)
v
V
R_n(fxy + Tloc,xy + Tf,xy) < 19 (9-25)
S

ae Bk — KoedilieHT, SK1MA NpUMMaeTbCsa Takum, Wo gopiBHioe 0,77 — npu po3paxyHKy nepepisis,
po3TalLOBaHNX Ha ornopax Hepo3pi3Hux 6anok Ta 0,87 — Npu po3paxyHKy po3pi3HNX BanoK y NPOroHi;
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x VY i Fe _2M g,
O-x = 1 y ) Gloc,x :0,250-106,,)/ ) O-Zoc,y = l ¢ ) O-sz - 1; )
xn ef 1'w %
0 (9.26)
— Y —
Xy - t h y TlOC,Xy - 0730-100,)/ y Tf,xy - 0,250-ﬁ1’
w'tw

TYT My i Qy — BigNOBIAHO 3rMHaNbHUA MOMEHT i MonepeyvHa cuna y nepepisi 6anku Big LMKNIYHOIO
pPO3paxyHKOBOro 3Ha4YeHHS1 HaBaHTaXXEHHS, Lo BU3HavaeTbes srigHo 3 [AbH B.1.2-2;
Y —BiacTtaHb A0 po3rnsaayBaHOol TOYKM CTiHKK Barnku, Wo AOPIBHIOE NOMOBUHI I BUCOTH;

Yic — KoeqilieHT 30inblUeHHs1 30CepeaKeHOro BepTUKANbHOro HaBaHTaXEHHSA Bif O4HOro Koneca
KpaHa, Wo npunmaeTbea 3rigHo 3 [JbH B.1.2-2;

Fr — xapakTepuUCTU4He 3Ha4yeHHs 30CepePKEHOro BepTMKalibHOro HaBaHTaXKeHHs Bi4 O4HOro
Korieca KpaHa;

let — pO3paxyHKOBa [JOBXWHA YMOBHOI MAOWaAKM, 4epe3 $Ky nepedaceTbCa  30CepekeHe
HaBaHTaXEHHS, LLIO BU3HA4Ya€eTbCA 3rigHO 3 BUMoramu 9.2.2;

M; — micueBUi KPYTHUN MOMEHT, L0 BU3HAYaETLCS 3a (OOPMYIIOH0:

M, =y Fe+0,75Hh, (9.27)
0e € — YMOBHUN EKCLEHTPUCUTET, LLO NPUAMaETbCs 15 MM;

n .
H} — xapaktepuctiuHe 3HaueHHs ropu3oHTamNbHOTO HaBaHTaXKeHHs (6iYHa cuna), sike CripsiMoBaHe

Bronepek OO0 HanpsiMKy KpaHOBOi Konii, 00yMOBNeHe MepekocaMm MOCTOBMX KpaHiB i HenapanesbHiCTo
KpaHOBMX KOMiN, WO npunMaeTbes BignosiaHo ao OBH B.1.2-2;
hr — BUCOTa KpaHOBOI penku;

3
sz :It+]f :[t+0933zbiti — CyMa MOMEHTIB iHepLii Npy KpydeHHi BignoBigHO peiku ]t i
i

nosica If ,

ae b; i t — BignNoBigHO WMPUHA i TOBLUMHA NIMCTOBUX €MNEMEHTIB, O YyTBOPKOTb BEPXHIN nosc, y
TOMY YUCIIi NONULb | MOSACHUX KYTUKIB.

Yci cknagoBi HanpyxeHoro ctaHy y dopmynax (9.22) — (9.26) cnig npyimaTn 3i 3Hakom “nntoc’.
OkpiM LbOro, Npy 0B4NCEHHI 3Ha4YeHb Hanpy>eHb ox i 7xy HeoBbXigHO BpaxoByBaTu BUMorn 9.2.2.

(MyHkm 9.3.3 3miHeHo, 3miHa Ne 1)

9.3.4 Po3spaxyHOK Ha MiLHICTb NigBiCHNX 6anok KpaHOBUX KON (MOHOPENOK) chig BUKOHYBaTH 3

ypaxyBaHHAM MiCLIEBUX HOPMaribHUX HanpyXeHb BiA TUCKY Koreca KpaHa, ki CpsMOBaHi B340BX
Ta Bronepek 4o oci 6anku Ta He AiloTb 0gHOYACHO.

9.3.5 PospaxyHok Ha MiLHicTb BicTaneBux 6anok KpaHOBKX KOMi 4BOTABPOBOroO Nepepisy 3 ABoMa
0oCsIMM CMMETPIi Be3 ranbMOBUX KOHCTPYKLIN Ana KpaHiB rpyn pexumie pobotn 1K — 5K 3rigHO 3 YnHHMMK
HOpMaTVBHUMU AoKyMeHTamu npu r = Ry / Ryw <1,5 pgonyckaeTbca BMKOHyBaTU 3a cdopmynow (9.19), y
SKi cnig npyunmaTu;

(lMyHkm 9.3.5 3miHeHo Ha 3miHa Ne 1)

My — 3rnHanbHUA MOMEHT Y rOPM30OHTanbHIM MAOLUHI, L0 NOBHICTIO NepeaaeTbCs Ha BEPXHin nNosic
Ganku;

Wyn = Wynr — MOMEHT Onopy nepepidy BepxHbOro nosica 6anku BigHOCHO OCi y — y;

Cyr — KOEQILLIEHT, KM NPUAMAETBLCS TakuMM, WO AopiBHIoE 1,15.

Po3paxyHOK Ha MiLHICTb CTiIHOK BicTaneBux Ganok KpaHoOBMX KOMiM cnif BUKOHYBATW BignoBigHO OO
Bumor 9.3.2.
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9.4 Po3paxyHOK Ha 3aranbHy CTilKiCTb 3rMHHUX efieMeHTIB CYLiNbHOro nepepisy

9.4.1 Po3paxyHOK Ha 3arasibHy CTilKiCTb ABOTaBpoBUX 6anok 1 knacy, a Takox bictaneBux 6anok 2

Knacy npwv BukoHaHHi Bumor 9.2.1 i 9.2.8 HeobXxigHO BUKOHYBaTK 3a hopMynamu:
- PV 3rMHI Yy NAOLWMHI CTiHKK, WO 36iraeTbCsi 3 NAIOWMHOK CUMETPIT nepepisy

M.y,
P sl (9.28)
(Db cx yyc
npu 3MUHI Y ABOX rofnioBHUX niownHax
ij/n M 7/”
+———-<1 (9.29)

¢bVch y]/c - VVyRyyc -

ae g» — KoeilieHT CTIMKOCTI NPy 3ruHi, WO BU3HAYaeTbes 3a gogaTtkomM H;

Wex — MOMEHT onopy nepepidy BiAHOCHO OCi X — X (pPUCYyHOK 9.2), ob4McneHun Ans CTUCHYTOro
rnosica ernemMeHTa;

W, — MmomeHT onopy nepepisy BiGHOCHO OCi y — ¥ (PUCYHOK 9.2), W0 36iraeTbCs 3 MAOLLUMHOK 3TUHY.

Ana Gictanesnx G6anok y gopmynax (9.28) i (9.29), a Takox npu BU3HAYEHi @p CNig 3amiHUTK Ry
Ha Ryf.

9.4.2 [Npw BM3HAYEHHI 3HAYEHHS @y 3a PO3PaXYHKOBY AOBXWUHY Banku ler cnig npunmaty BigCTaHb
MDK TOYKaMu 3akpinneHHs CTUCHYTOro nmnosica Big rOPU3OHTanNbHUX MepeMilleHb, CrnpsiMoBaHuX
nepneHanKynsapHoO 0 MAOWMHM 3rvHy (By3namu MO34OBXHIX YM NonepeyvyHux B’s3en, By3raMu KpinseHHs
XKOPCTKOrO HacTuny), a 3a BiACYTHOCTI TakMxX 3akpinfieHb — reoMeTpudHy OOBXWUHY enemeHTa (ler=1, oe | —
nporiH Ganku). 3a po3paxyHKOBY [OOBXMHY KOHCOMi Crig MpunmaTn: reoMeTpudHy OOBXMHY enemMeHTa
(ler=1, pe | — poBXuWHa KOHCONMi) — 3a BiACYTHOCTI 3aKpinneHHs CTUCHYTOro nosica KOHCOoMi Ha 1 BiflbHOMY
KiHUi Bid rOPW3OHTanbHMX MNepeMilieHb i3 MMAOWMHM 3rMMHY; Ta BIiACTaHb MDK TOYKaMW 3akpinneHHs
CTUCHYTOrO nosica — NPy PO3KPINIeHHi CTUCHYTOro Nosica KOHCOMI Ha BiflbHOMY KiHLi Ta B340BX JOBXUHW.

9.4.3 Po3paxyHOK Ha 3aranbHy CTiiKicTb 6anok KpaHOBMX KOMii OBOTaBPOBOrO Mepepisy cnig
BMKOHYBaTK 3a dpopmyrnoto (9.29), y sk HeobxigHo npunmati: M, — 3rMHanbHUA MOMEHT Y rOPU3OHTarbHIN
MMAOLWWMHI, WO MOBHICTIO MepedaeTbca Ha BepxHin nosdc 6anku; W, = W, — MOMEHT onopy nepepisy
BEPXHbOro nosica BigHOCHO OCi y — y.

9.4.4 3aranbHy cTinkicTb 6anok 1 knacy, a Takox 6ictaneBux 6anok 2 knacy cnig BBaxaTu
3abe3neyeHoo:

a) npu nepegadi HaBaHTaXeHHA Ha 6anky 4vepes CyUifNbHUI XOPCTKUMA HacTun (3anisobeToHHi
NAUTM 3 BaXKOro, NErkoro Ta Hi3gptoBatoro GeTOHy, NNOCKMA i nNpodinboBaHWUIA MeTaneBun HacTun,
XBUMACTY CTanb TOLLO), WO HenepepBHO OBMMPaETbCA Ha CTUCHYTMW MNosc Ganku Ta HagiiHo 3 HUM
3B’A3aHMI i3 3aCTOCYBaHHAM 3BaptoBaHHSA, O0OMTIB, CaMOHAPi3HMX FBUHTIB TOLLO; MPU LbOMY CUNM TepTs
BpaxoByBaTW He Cnif;

.. | 7le Ry
6) NpW 3HAYEHHSIX YMOBHOI FHYYKOCTi CTUCHyTOro nosica 6Ganku 74 = ,
b \'E

S

o He

NepeBuLLYOTb 3HA4Ye€Hb TPAHWYHOI YMOBHOI THYYKOCTIi CTUCHYTOro nosca ﬂub, SKi BM3Ha4alTbCA 3a

dopmynamm Tabnuui 9.1 ana 6anok CMMETPUYHOrO i aCMMETPUYHOrO 4BOTABPOBOrO Nepepisis; Npu LibOMY,
Gankym acMMeTpu4HOro nepepisy 3 Oinbll PO3BUHYTUM CTUCHYTMM MOSACOM MOBWHHI NEpEeBIpATUCH 3a
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cdopmyroto (9.28) i MaTK BIOHOLLEHHS LUMPWHUM PO3TArHYTOro nosica A0 LUMPUHM CTUCHYTOro nosca He
MeHLle Hix 0,75.
Ona ctucHyTtoro nosica 6anku, obpamneHoro pebpamu, 3HAYEHHSA FPaHUYHOI YMOBHOI THYYKOCTI

CTUCHYTOro nosica lub, ogepxaHe 3a Tabnuueto 9.1 ak gns Ganku 3i CTUCHYTMM nosicom 6e3 pebep,

AonyckaeTbeca 30iNbLUNTU LUMASXOM MHOXEHHsI Ha koedpilieHT u =iy /iy > 1,0, ge iy i iy — pagiycu iHepuii
BIQHOCHO OCi y—y, MM, obuucneHi Ans po3paxyHKOBWUX MepepisiB, fAKi CknagalTbCA 3 MONepeyHux
nepepisiB BiANOBIAHO CTUCHYTUX NOACIB i3 pebpamm As Ta 6e3 HUX Ay, @ TaKOX 3 NPUNErnnx 4o HUX LinsHoK
CTiHOK 3aranbHo nnouleto BianosiaHo Ar = A+ 0,25 A i A = Ar+ 0,25 Aw.

(Popmyny nyHkmy 9.4.4 3miHeHo, 3miHa Ne 1)
Tabnuusa 9.1 — YMoBHa rpaHuMyHa rHy4qkiCTb CTUCHYTOrO nosica

) YMOBHA rpaHMYHA THYYKICTh CTUCHYTOTO IOsICa
Micrie npuKIIagaHHs HABAHTAXCHHS . .. =
IPOKATHOI 4 3BapHOI OalKu A,
_ b, b, b,
I[O BEPXHBOIO MOsiCa ﬂ’ub = 0,35+0,0032t—+(O,76—0,02t—)h— (930)
f f 0
- b, b, b,
I[O HUKHBOTO II0sICa ﬂ“ub = 0, 57+ O, 0032 —+ (O, 92 — 0, 02 _)h_ (93 1)
t t
! r M
He3zanexxHo BiJ piBHS NMPUKIIAICHHS — b, b, b,
. 7., =0,41+0,0032—L +(0,73-0,016 L)L (9.32)
HABaHTAXXCHHS IIPU PO3PAXYHKY JIISTHKA Z t L hy
OaJIKU MK B’SI35IMU YH MPU YUCTOMY 3THHI ‘ '

Mpumitka 1. bri t;— BiAOBITHO MIMPHHA 1 TOBIIMHA CTUCHYTOTO T05ICa;
ho— BigCTaHb MiXK OCSMH (IICHTPAMHU Mac) MOSICHUX JTUCTIB.

Ipumitka 2. 3Ha4eHHA Zub catij| BU3HAYaTh npu 1</, /b, <6 Ta 15<b /t, <35; 1ius GANOK 3 BITHOUIEHHM b, /1, <15y
opmynax uiei Tabnuui npuiiMaeTsest b, /t, =15.

Mpumirka 3. J{ys 6anok 3 601TOBUMH (GPUKIIHHUMY TTOSICHUMH 3’ €JJHAHHAMH 3HAUCHHS Zub CIIiJi MHOXKUTH Ha 1,2.

IIpumirka 4. 3Ha4eHHs Zub JIOITYCKA€ThCS 301IBLIMNTH MHOXKEHHSIM Ha KOe(illieHT /Ryf lo,ne o=MI/W.y,).

9.4.5 TpuKpinneHHsa OO CTUCHYTOro nosica Garnky XXOPCTKOro HacTUIy, efleMeEHTIB NMO340BXHIX Yn
nornepeyvyHnx B’si3eil, Ski MOBWHHI 3abe3nedyBaTu 3arasnbHy CTiAKICTb 3MMHHOIO efnieMeHTa, HeoOXigHo
po3paxoByBaTu Ha Ait0 PakTUYHOT UM YMOBHOI NMOMEPEYHOT CUIMU; MPU LibOMY YMOBHY MOMNEpeYHy cuny cnig
BM3Ha4aTU:

- npuv PO3KpINneHHi CTUCHYTOro nosica 6anky B oKpeMmux By3nax — 3a popmynoto (8.14), y akin
KoediuieHT

¢ HeoOXiOHO BM3HA4aTW 3a KPMBOK CTIMKOCTI b mpu rHyuYkocTi A =g/ iy (Be iy — pagiyc iHepuii
BiZlHOCHO OCi y —y MonepeyvyHoro nepepisy CTUCHYTOrO Mnosica pasoM i3 NPUIErnol AiNAHKOK CTiHKK
3aransHoto nnoweto A = Ar+ 0,25 Ay, a N oG4uncnioBaTt 3a opmMyrno:

N =ArRy+ 0,25 Ay Ryw , (9.33)

Ae Ryri Ryw — po3paxyHKOBi onopu ctarii CTUCHYTOro nosica i CTiHKM BignoBiaHO;

- npu HenepepBHOMY PO3KpPINfeHHI CTUCHYTOro nosica 6anku — 3a popmMynoto:

_ 3Qﬁc
)
e Qrsic — YMOBHa nonepedHa cuna, wo npunagae Ha ogunHnuo OOBXWUHU CTUCHYTOIoO nosca 6aﬂKV|,

q e : (9.34)

H/mm;
Qric — YMOBHa nonepe4vHa cuna, sika obuncnioeTsca 3a popmynoto (8.14), y akin npunmarots @ = 1,
a N — obuncniotoTe 3a chopmynoto (9.33);

Z — OOBXWHA CTUCHYTOrO NMoAcy Oanku.
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9.4.6 3aranbHy cTinkicTb 6anok i3 nepepizammn 2 i 3 knaciB cnig BBaxaTn 3abe3nevyeHo npu
BMKOHaHHI BuMor 9.4.4, a) abo 9.4.4, 6). B ocTaHHbOMY BMMAAKy 3HAYEHHS TPAHWYHOI YMOBHOI THYYKOCTI

CTUCHYTOro nosica A, , LLO BU3Ha4aeTbcs 3a opmynammn Tabnuui 9.1, He0bXiAHO MHOXNTU Ha KOeiLiEHT:
5=1-0,6(c,, —1)/(c, -1), (9.35)
e Cix — KoediuieHT, 9k 3miHoeTbes B Mexax 1,0 < c1x < ¢x Ta B NepeBipKax BPaxoBYETbCA 3a ABOMa

3HaYeHHsIMU, SKi BU3HaAYaETbCA 3a hopMyramu:

Mx
clx B ——
VVanyyc

ae My — 3rMHanbHUN MOMEHT Y pO3paxyHKOBOMY nepepisi;

[ — KoediljieHT, Wwo BU3Ha4aeTbesa 3a chopmynoio (9.12);

Cx — KoediLjieHT, Wo NpUMaeTbCs BiANOBIAHO Ao Tadnuui M.1.

Mpy UbOMY [OMyCKaeTbCA MpUAMATN 3HAYEHHSA TPAHWYHOI YMOBHOI FHYYKOCTi CTUCHYTOro nosica
Ganku:

abo cix=fcx , (9.36)

OA, — 'y poapaxyHKOBWX nepepizax 6Ganku, siki NepesipsioTbCS 3 BpaxyBaHHAM PO3BUTKY OBMEXeHNX

nnacTuyHMX gedopmadin;

ﬂ«ub — Y po3paxyHKOBWX nepepisax 6arnku, e BUHUKATb HOPMaribHi HANPYXXEHHS, L0 HE NEPEBULLYIOTb

rpaHuui npyxHocTi, a came o= M/ Wymin < Ry Je.

BpaxyBaHHS1 pO3BUTKY OOMEXEHUX NnacTU4HUX pedoopmauini nNpyu po3paxyHKy 0anok i3 CTUCHYTUM
NMOsACOM, Mepepi3 SKOro € MEeHWWUM 3a nepepi3 pPo3TArHyTOro nosica, OOMNYCKAETbCH Nue NPU BUKOHAHHI
Bumor 9.4.4, a).

9.5 MMepeBipka MicLueBOI CTINKOCTi CTIHOK i MOSAACHUX FIUCTIB 3rMHHUX €NeMEHTIB CyLiNIbHOro
nepepisy

9.5.1 MicueBy crTilikicTb CTiHOK Ganok 1 knacy cnig BBaxaTu 3abe3neqyeHol, SKLWO BMKOHaHI

- h, [R
Bumorn 9.5.1, 9.5.3 — 9.5.5, 941 — 9.4.5 i yMOBHA THYYKICTb CTiHKM A, = tf Ey He nepeswuLLye

w
3HaYeHb:

3,5 — 3a BiACYTHOCTi MiCLLEBOro Hanpy>xeHHs1 y 6ankax 3 ABOCTOPOHHIMW MOSICHUMU LLIBAMW;

3,2 — Te came, y 6ankax 3 OAHOCTOPOHHIMW MOACHUMM LLIBaAMW;

2,5 — 3a HasiBHOCTI MiCLLEBOro Hanpy>»xeHHs1 y 6ankax 3 ABOCTOPOHHIMUN MOSICHUMMU LLBAMM.

Mpn UbOMY HeoOXigHO BnalITOBYBaTWM OCHOBHI NonepedHi pebpa >XOPCTKOCTi Ta OnopHi pebpa
BignosigHo 0o 9.5.9, 9.5.11i9.5.13.

9.5.2 [lepeBipky MicueBoi CTiKOCTi cTiHOK 6anok 1 knacy cnif BUMKOHYyBaTW ANs pO3paxyHKOBUX
nepepisis, ge AitoTb HaMBIMbLWI CTUCKANbHI HAMPYXEHHA O, CepeAHi OOTUYHI Hanpy>XeHHst T Ta MicueBi
HOpMaribHi HaNpPy>XeHHS Gloc, 0OYMOBMEHI 30CEPEPKEHNM HAaBAHTAXEHHAM, NMPUKNageHuM Ao nosica 6anku.
Mpy ubOMyY, HOpManbHI CTUCKanbHI HAaNPY>XeHHA 0 HEOOXiAHO BU3Ha4aTK y HeGe3nevyHnx TodKax nepepisy
CTiHKM | IpyAMaT B PO3PaxyHOK 3i 3HAKOM «NJTHOCH.

CknagoBi HaNpy)XeHoro CTaHy o i T cnig ob4ucnoBaTtn 3a opmynamu:

M

o=—
7 Y, (9.37)

xn
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0

r= i (9.38)

ae M i Q — cepefHi 3Ha4YeHHs BigNOBIQHO 3rMHANBLHONO MOMEHTY i MONEPEYHOI CUnu, WO LitoTb Y
Mexax Bigciky. AKLo:

— JOBXWHA BIACIKY a NepeBuLLlye NOro Po3paxyHKOBY BUCOTY her, TOAI 3HAYEHHSA BHYTPILLHIX 3yCUIb
M i Q HeoOxigHO obumcnoBaTU K cepedHi Ansi Oinbll HaNpPyXXeHOI AiNsHKM BiACKY 3 OOBXMHOMW, LLO
DOPIBHIOE her;

— Yy Mexax BiCiKy 3rMHanbHUN MOMEHT abo nonepeyvHa cuna 3MiHKKTb CBii 3HaK, TO IX cepeaHi
3Ha4YeHHA cnig obymcnoBaT Ana Takoi AiNSHKU BiACiKY, Ae AitoTb BiANOBIAHI BHYTPILUHI 3yCMnnst OQHOro
3HakKa;

a — BiiCTaHb MiXX ocsAMM nonepeyvHmx pebep KOpPCTKOCTI;

hef— pO3paxyHKOBa BUCOTA CTiHKK, LLIO NpUMIAMaeTbCA BignosigHo oo sumor 8.3.1.

MicueBi HopMarnbHi HanpyXeHHs Ojoc (Olocy), LLO BWHMKAIOTb Y CTiHUI 6anku Bid 30cepemkeHoro
HaBaHTa)XXEHHS, NPUKNaaeHoro Ao nosicy 6anku, cnig BU3HauymMTu BignoeigHo oo 9.2.2 i 9.3.3.

Onsa Tux BiACiKiB CTiHKM ©anku, B SIKMX 30CEpeMKeHe HaBaHTaXKEHHSI NPUKIageHe 40 pPO3TArHyToro
nosica, 04HOYaCHO Crig BpaxoByBaTW NNLLIE KOMMOHEHTN O i T ab0 Cjoc i T.

9.5.3 MicueBy CTIilKICTb CTiHOK ©anok 1 Knacy CMMETPUYHOrO Mepepidy, YKPINMIeHnx nuwe

OCHOBHUMM NOMEPEYHUMM peBpamMit XOPCTKOCTI, MPU 3HAYEHHSIX YMOBHOT rHy4KocTi CTiHkn A4, < 6«/Ry /o

cnig BBaxkaTun 3abe3neyeHoto, KO0 BUKOHaHa ymoBa:

2 2
Y i.,.i + =x <1 (9.39)

YC Gcr Gloc,cr Tcr
(Popmyny (9.39) nyHkmy 9.5.3 3miHeHo, 3miHa Ne 1)
e o, oloc, T— CKNAQO0BI HANPY>XEHOro CTaHy, ski BU3Ha4alTbcs BignosigHo 4o 9.5.2;
Ocr — KPUTUYHE HOPMAarbHE HaNPYXXeHHS, Lo 064McnoeTbesa 3a hopMynoH:

5, =5 (9.40)
cr 72 ’ -
Z'w
e Cer — KoediuieHT, Wwo Bn3HavaeTbes 3rigHo 3 9.5.4 — 9.5.6;
Oloc,cr — KPUTUYHE MiCLieBE HOpMasibHE HaMpY)XXeHHS, WO 004YMCIIOETLCS 3a (POPMYIIOH:
B clczRy
Gloc,cr - = (941)
Aw
e C1 i c2 — koedilieHTH, Wo B13HavYarTbCa 3rigHo 3 9.5.5;
Ter — KPUTUYHE OOTUYHE HaMNPYXXEHHS, L0 004MCNOETHECSA 3a (hopMYIIOoH):
0,76 | R
— S
7, =103 1+== |, (9.42)
lLlw d
A€ Uw — BIOHOLWEHHS BinbLUOi CTOPOHM BIACIKY CTiHKM 0O MEHLLOT;
_ ~ d, [R
ﬂ’d — YMOBHa MHYYKICTb CTiHKM ﬂd ==,
t, VE

TYT dg — MEeHLLa CTOPOHa BiACIKY CTiHKM (her ab0 a).
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9.5.4 [Ina cTiHok Ganok, MicueBa CTiliKiCTb SKMX NepeBipseTbCca BignosigHO Ao Bumor 9.5.3 3a
BiACYTHOCTi MiCLIEBMX HOPManbHUX HanpyxeHs (0, = 0) koedbiLieHT cor y dbopmyni (9.40) cnia BU3Ha4aTH

3a Tabnuueto 9.2 3anexHo Big BMAY NOSICHMX 3'€AHaAHb i 3HAYEHHsT koedilieHTa &, Wo ob4YMCnioeTbLCA 3a
GopMYIIoH:

3

L

bf

o0=p, MR (9.43)
ef \"w

e S — koedilieHT, 3Ha4eHHs SKoro npunmaeTbes 3a Tabnuueto 9.3;

br, tr— WwmMpuHa i TOBLUMHA CTUCHYTOroO nosica 6anku.

Tabnuus 9.2 — 3HadyeHHs KoeilEHTY Cer 3a BIACYTHOCTI MiCLIEBUX HOPMarbHUX HanpyXeHb

MNoscHi 3Ha4YeHHSA C¢r NPU S, WO OOPIBHIOE
3’eHaHHSA
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.31 . 351
PPUKLNHI

Tabnuusa 9.3 — 3HadyeHHs KoedilieHTy [

banku YMoBM poBOTK CTUCHYTOrO nosica S
KpaHoBux Kkonin KpaHoBi penkn He npuBapeHi 2,0
KpaHoBi penkn nprBapeHi )
[HLWi Mpn HenepepBHOMY OONUPaHHI NIIUT HAaCTUY )
B iHWKX BMNagkax 0,8
Mpumitka. [Ona BigcikiB 6anok KpaHOBMX KOMil, Ae 30cepeKeHe HaBaHTaXKeHHS MpuKnageHe Oo
PO3TArHYTOro nosica, KoeiuieHT F2 HeobXigHO NpunMaTKn Takuwm, Wwo gopisHioe 0,8.

9.5.5 [Ina cTiHOk ©anok, MmicueBa CTiKICTb SIKMX MepeBipsieTbCcsa BignosigHO Ao Bumor 9.5.3 3a
HasIBHOCTI MicLeBUX HopManbHKX HanpyxeHb (o, #0) (pucyHok 9.3) nepesipky CTiHkv 3a ¢hopmynoio
(9.39) cnig BYKOHYBATKM 3aneXHO Bif BiAHOLLEHHSI PO3MIpiB BiACiKY a / her:

a) npu BigHOWeEHHI a / her < 0,8 3HAYEHHSA KPUTUYHUX HOPMarbHUX Hamnpy>XeHb oy Crif BU3HayaTu
3a oopmynoto (9.40) 3 ypaxyBaHHAM Bumor 9.5.4.
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*F F
T T T e O £
; E ] =
== ==
»"oc ] gir ]
— —— — ——

Ot a Tt Te [e ]
a 0
a — npu NpUKNageHHi  30CEepepkeHOro  HaBaHTaXeHHA [0  CTUCHYTOro  MOsCa;

6 — Te x came, OO PO3TArHYTOro
PucyHok 9.3 — Cxema finsaHkm 6anku, ykpinneHoi nonepeyHnMn pedbpamm XOopCTKOCTi

AKLLO 30cepemkeHe HaBaHTaXXEHHA NpUKNageHe 40 PO3TArHyToro nosica 6anku, To4i npu nepesipui
MIiCLLEBOi CTINKOCTI CTiHKM MpW OQHOYACHIA Aii MiCLEBMX HOPMAaNbHUX Oloc Ta OOTUYHUX 7 HaMnpyXeHb
(pncyHok 9.3, 6) npu BU3Ha4YeHHI koedilieHTa & 3a opmynoto (9.43) 3HadeHHs br i tr cnig NnpuiMmaTtn sk
LUMPUHY i TOBLUUHY PO3TArHYTOro nosicy 6anku;

6) npw BigHOWeEHHI a/ hes> 0,8 NepeBipKy MiCLEBOI CTIAKOCTI CTiHKM 3a dpopmynoto (9.39) cnig
BWKOHYBaTK ABiui:

- Nnpu 3HaYeHHi og, obumncneHomy 3a copmynoto (9.40) 3 ypaxyBaHHaAM Bumor 9.5.4 i npu
TaKOMy 3HaYEHHi Oloccr, ANSA OBUMCNEHHSA AKoro 3a popmynoto (9.41) Npu BU3HaAYEHHI KoedilieHTiB ¢1 i C2
3aMicTb po3Mipy a HeobxigHo npunHATM po3mip a1 =0,5a npn 0,8<a/hes<1,33 Ta ai=0,67 her
npu a/ her > 1,33;

- NPU 3HAYEHHSAX Ocr | Oloccr, OOYMCNEHUX 3anexHo Bifg aKTUYHOro BigHOWEHHA a/ her
(skwo a/ her > 2,0, y po3paxyHky cnig npunimatn a / her = 2,0); npy uboMy KoeilieHT Cer y dhopmyni (9.40)
cnig Bu3HauuTu 3a Tabnuvueto 9.4.

3HaYeHHA KPUTUYHUX MICLIEBUX HOPMarbHUX HampyXeHb Olocer CNiO BU3Hayatu 3a hopmMynor
(9.41), pe:

C1 — KoedillieHT, WO npunmaeTbcsa 3a Tabnuueto 9.5 3anexHo Big BigHOWeHb a/ her (@1/ her) i
sHavenns 0 =1,04/, /hef (TYT BENMUMHY ler CRiA BU3HAYATM BiANOBIAHO A0 9.2.2);

C2 — KoedillieHT, Lo npunmaeTbcsa 3a Tabnuueto 9.6 3anexHo Big BigHOWeEHb a/ her (@1/ her) i
3HAYEHHA &, WO ob4uMcnioeTbes 3a opmynoto (9.43); ana 6anok 3 6oNTOBMMU (OPUKLIRHUMW NOSCHUMMU
3'egHaHHAMM cnig npumatn 6 = 10.

3HaYeHHs KPUTUYHNX JOTUYHUX HaMnpyXeHb 7 B YCIX BUNagkax crig obumcnoBaTt 3a akTU4H1Mun
reoMeTpuUYHNUMKN po3MipamMu BiaciKy.

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

3Ha4veHHs koediuieHTa Cer Npy a / her @00 a / (2h¢ ), WO OOPIBHIOE

<0,8

0,9

1,0

1,2

1,4

1,6

1,8

>2,0

3a Tabnuueto 9.2

37,2

39,2

45,2

52,8

62,0

72,6

84,7
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Tabnuusa 9.5 — 3HaveHHs KoedilieHTa ¢

3HavyeHHs KoedimierTa ¢ npu BigHOMEHH] a / her (a1 / her), IO TOPIBHIOE

i 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 | 41,8 349 | 28,5 24,5 21,7 19,5 17,7 16,2
0,15 38,9 31,3 279 | 23,0 18,6 16,2 14,6 13,6 12,7 12,0
0,20 33,9 | 26,7 | 23,5 19,2 15,4 13,3 12,1 11,3 10,7 10,2
0,25 30,6 | 249 | 203 16,2 12,9 11,1 10,0 9,4 9,0 8,7
0,30 289 | 21,6 | 185 14,5 11,3 9,6 8,7 8,1 7,8 7,6
0,35 28,0 | 20,6 18,1 13,4 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

Ta6bnuua 9.6 — 3Ha4eHHs KoediuieHTa ¢z

s 3HayeHHs KoeilienTa ¢ Ipy BitHOMmEHHI a / her (a1 / her ), IO JOPIBHIOE
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 cTilikicTb CTIHOK 6anok 1 knacy acumMeTpuMyHOro ABOTABPOBOro nepepidy (3 GinbLu
PO3BUHYTUM CTUCHYTUM MOSICOM), YKPINSIEHMX TifIbKM OCHOBHUMW MOMNEPEYHNMN pebpamm XKOPCTKOCTI, cnif
BBaXkaTu 3abe3neyveHoto, SKLo ymoa copmynu (9.39) 6yae BUKOHaHA 3 ypaxyBaHHSIM TaKUX 3MiH:

- NPV BU3HAYEHHI 3Ha4YeHb KPUTUYHUX MICLIEBUX HanpyxeHb oy Y hopmyni (9.43) 3aMiCTb 3HAYEHHS
her CRig NpUMMaTH NOABOEHY BUCOTY CTUCHYTOI 30HM CTiHKM 2h;

- Npu BigHOWeHHi a/ (2hc) > 0,8 i HasiBHOCTI MicueBMUX HopMmanbHux HanpyxeHb (0, #0)
HeoOXigHO BUWKOHYBaTWM ABi NepeBipku, BkasaHi y 9.5.5, npunmaroum her = 2h: NpuM BU3HAYEHHI Cor 3@
Tabnuuetro 9.4 i ocr 32 hopmynoto (9.40).

3HaYeHHSA KPUTUYHUX JOTUYMHUX HAMPYXEHb Z¢r i KPUTUHHMX MICLEBUX HOPMAIbHUX Hanpy>XeHb Oloc,cr
cnig BU3Ha4aTtv 3a PakTUYHUMU reOMETPUYHUMM PO3MipaMK BiACIKY CTiHKM.

9.5.7 MicueBy cTilikicTb CTIHOK 6anok 1 knacy acMmeTpuyHOro ABOTaBPOBOro nepepisy (3 GinbLu
PO3BUHYTUM PO3TArHYTUM MOSACOM), YKPIMMAEHUX TiNbKW OCHOBHMMMW MoOnepeyHnMn pebpamu XOpPCTKOCTI,
npyv ofHoYacHin Ail HopManbHUX o | AOTUYHUX HarnpyXeHb 7 3a BiACYTHOCTI MiCLEBUX HOPMarbHUX
HanpyxeHb

(0. #0) cnip BBaXaTH 3a6€3NE4EHOI0, SKLLO BUKOHYETHCS YMOBA:

0,5
,57,0, (2_aw+m)g1, (9.44)

O-Cl‘ 7/ c
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e
cr //Lj ’
TYT o1 i 0» — HOpMarnbHi HanpPy>XeHHs BiAMNOBIAHO CTUCKY i po3TAry y HebesneyHux Toukax nepepisy

CTiHKW, SKi BU3Ha4aTbCa 3a popmynoto (9.37) i npuiiMaoTbCa B pO3paxyHOK 3i CBOIMU 3HAKaMMU;

T i 7or — BIANOBIAHO OOTWYHI i KPUTUMYHI OOTUYHI HaMpy)XeHHS, WO BU3HaYyalTbCca 3a dhopmynamu
(9.38) i (9.42);
Cor — KOBILIIEHT, LLIO BU3HAYaETLCA 3a Tabnuueto 9.7 3anexHo Bif 3HaYeHHA .

0, —0,

)
o O )\ %o

w ’

Ta6bnuua 9.7 — 3HaveHHs KoedilieHTa Ccr
aw 1,0 1,2 1,4 1,6 1,8 2,0
Cor 10,2 12,7 15,5 20,0 25,0 30,0
9.5.8 MicueBy crTilkicTb CTiHOK Ganok 2 i 3 knaciB OBOTaBPOBOro i KopoG4yacTtoro nepepisis,
CUMETPUYHMX BIOHOCHO OOOX TONIOBHUX OCEW, Mepepi3 SKUX BUMKOHAHMW 3i cTani oaHiei Mapkm, Ta
OicTaneBux 6Ganok 3a BIACYTHOCTI Yy pO3paxyHKOBOMY Mnepepisi MiCLLeBOro HOpPMarbHOrO HampyXeHHs

(oc = 0) crig BBaxaTy 3a6e3Me4YeHO, SIKWO 3HAYEHHS! YMOBHOI THYYKOCTI CTiHKM A, He nepesullye

3HAYEHHSA FPaHNYHOI YMOBHOI FHYYKOCTi CTiHKM luw, AKe BU3Ha4aeTbca 3a Tabnuueto 9.8. Y Tabnuui 9.8

3HaYEHHN CepeaHiX AOTUYHUX HampyKeHb 7 Chif NpUAMaTH TakmMM, Lo AOPIBHIOE 7= Q /Ay, a 3Ha4YeHHs &
HeobxigHo obuucnoBaTty 3a hopmynamm:

- ans 6anku, nepepis Ko BUKOHAHWIA 3i CTari OAHIET MapKku
0,29

g =
0,0833—(¢,. —1){x, +0,167
\/ (e =1)(e, ) , (9.45)
Ae  Cix— koedilieHT, K1 BU3HavaeTbca 3a hopmyrnoto (9.36);
£ — BiAHOCHa NiHiiHa AedopmaLlisi CTUCHYTOrO nosicy 6anku;
- ans dicranesux 6anok
e=1+(1,3-0,2a, )(c,. —1),
( S )( 17 ) (946)
ae C1r — KoedilieHT, WO BU3HA4YaeTbCH 3a oopMynamu:
c M, 6 (9.47)
= —— abo ¢,=pc,., :
g W;cnRywyc ’ i
ae Fri Cxr — KOEMILLIEHTK, LLIO BU3HaYalTbCs BignosigHo ao 9.2.8.

(Mo3Hayku nyHkmy 9.5.8 3miHeHO, 3miHa Ne 1)

Tabnuus 9.8 — 3HauYeHHs rpaHUYHOT YMOBHOI THYYKOCTi CTIHKU A,

T 3HaueHHs /Tuw npu & , WO AOPIBHIOE

Rs 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4.5 >5.0
0 5,50 4,00 3,42 3,00 2,72 2,52 2,37 2,27 2,20
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

49



[BH B.2.6-198:2014

9.5.9 CrTiHkn 6anok cnif yKkpinnoBaTv OCHOBHMMM nonepevyHuMmn pebpamm XopCTKOCTi:
- y bankax 1 knacy — Ha AinaHui OOBXMHM Oarnku, B pO3paxyHKOBMX Mepepisax SKOi 3HAYEeHHS

YMOBHOI FHYYKOCTi CTiHKK /1W nepesuLLye 3,2 3a Bi4CYTHOCTI pPyXOMOro HaBaHTaXXeHHs!, NPUKNageHoro 4o

nosicy 6anku, abo 2,2 — 3a HasABHOCTi TAKOro HaBaAHTaXKEHHS;

- y bBankax 2 i 3 knaciB — 3a Oygb-AKMX 3Ha4YeHb YMOBHOI FHYYKOCTi CTiHKM Ha AiNsHUi OOBXWUHA
Garnku, B po3paxyHKOBUX Mepepidax sKOi BPaxOBYETbLCSA PO3BUTOK OOMEXEHUX NIAacTUYHUX AedphopMaliv, a
Ha iHWWX ginsHkax — gk ans 6anok 1 knacy.

lMonepeyHi pebpa XOpPCTKOCTI, K NpaBuso, Crig BCTAHOBMIOBATU Yy MICUSIX NPUKNaOEHHsT 3HAaYHUX
HEPYXOMUX 30CEpedKEHMX HAaBaHTaXXeHb Ta B OMOPHNX Nepepisax Ganok.

BiacTtaHb MiX nonepeyHuMm peGpamu, sik MPaBuno, He NOBUHHA nepeBuLLyBaTu 2her npu A, > 3,2

i 2,5her Npn ZW <3,2.

Ana 6anok 1 knacy OoMnycKaeTbCs NepeBULLlYBaTW Ui BiACTaHi A0 3Ha4yeHHs 3her 3@ yMOBWU, LLO
3abes3neyvyeHa MicLeBa CTiMKICTb CTiHKM, a 3aranbHa CTilKicTb Oankm € 3abe3neyeHo BUKOHAHHAM

Bumor 9.4.4,a) a6o 9.4.4,6). B ocrtaHHbOMY BuMNagKy 3HaYeHHS lub He MNOBWHHO nepeBuLLyBaTU

3Ha4eHH4, ob4uncneHoro 3a gopmynoto (9.30).
Y cTiHUi 6anku, NigkpinneHin Tinbku OCHOBHUMW NOMepPeYHUMN pebpamMmm XKOPCTKOCTI, LMPUHA iXHLOT

. w
BMCTYMNaloYoi YacTUHU b, NOBMHHA BYTU HEe MEHLLOo 3a —— MNnoc 25 MM — Ana ABOCTOPOHHBOIO pebpa

YKOPCTKOCTi, i He MeHwow 3a —— nnoc 40 MM — Ons OQHOCTOPOHHBLOTO; TOBLUMHA pebpa »KOPCTKOCTI t

nosuHHa ByTn He meHwe 3a 2b, R,/ E .

Y pasi nigkpinneHHs CTiHKM ©GankMm OOHOCTOPOHHIMM  MOMepeYHuMn pedpamMm  KOPCTKOCTI,
BMKOHaHMMM 3 OAMHOYHMX KYTMKIB, SIKi MPUBApPIOKOTLCS OO CTiHKM NO Nepy, MOMEHT iHepuii Takoro pebpa,
obuncneHn BIOHOCHO OCi, WO 36iraeTbca 3 Hanbnmx4yol 00 pebpa rpaHHI0 CTiHKM, NOBUMHEH OYyTU He
MEHLUMM, Hi>X AN ABOCTOPOHHBOIO pebpa.

9.5.10 lNonepeyHe pebpo >XOPCTKOCTI, PO3MilleHe Yy MiCLi MpUKNageHHs OO BEepxXHbOro nosica
30CEPEPKEHOr0 HaBaHTAXEHHS, CNid NepeBipATM PO3pPaxyHKOM Ha CTilKiCTb: OBOCTOPOHHE pebpo — §K
LeHTparnbHO CTUCHYTUI CTOSIK, @ OOHOCTOPOHHE — SIK CTOSIK, CTUCHYTUI 3 eKCLIEHTPUCUTETOM, LLO JOPIBHIOE
BiZiCTaHIi BiA cepeanHHOI NNOLMHN CTIHKM 0O LEeHTpa Barn po3paxyHKoBOro nepepidy crosika. [Npu ubomy y
pO3paxyHKOBUIA Mepepi3 CTosika chlig, BKYaTU nepepi3 pebpa >XOPCTKOCTI i CMyrM CTiHKM 3aBLUMPLLKA

O,65tw./E/Ry 3 KOXHOI CTOpOHM pebpa, a po3paxyHKOBY [AOBXMHY CTOsika MpUAMaTy Takow, Lo

OOPIBHIOE PO3PAaXyHKOBIN BUCOTI CTIHKM her.
9.5.11 Axwo micuesa cTivikicTb CTiHOK 6anok 1 knacy npu Aii HopMarnbHUX HanpyXeHb o Bif 3rMHY

He 3abesnevyeHa, a TaKOX MPU  3HAYEHHAX YMOBHOI THYYKOCTi  CTiHKM /’tw>5,54/Ry/O'
(TYT o — HOpMarnbHi HamnpyXeHHa Yy CTUCHYTOMY nosici 6anku) CTiHKM Takux 6Ganok [onyckaeTbes
YKpINmMoBaTh NO340BXHIM pebpoM >KOPCTKOCTI, L0 BCTAHOBMIOETLCA AOAATKOBO A0 OCHOBHUX MONEPEYHUX

pebep BignosigHO 4o BuMmoOr gogatka [1, Ae HaBedeHi TakoX BUMOMM LLOAO BCTAHOBSIEHHS MPOMIKHMX
nonepeYHnx pebep >KOPCTKOCTI.
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9.5.12 lpn 3HAYEHHSIX YMOBHOI THYYKOCTi CTiHKU /1w>5,5\/Ry/O' fankn CcUMeTpUYHOro

ABOTaABPOBOIoO Nepepizy A0MYyCKAETLCA MPOEKTYBaTH K 0anku 2 knacy 3 rHy4dkMMu (HECTIKUMW) CTiHKaMu
3rigHo 3 po3ginom 22.

9.5.13 [insaHky cTiHkM Ganky B OMOPHOMY Nepepisi crnig po3paxoByBaTWM Ha BTpaTy 3ararnbHOi
CTINKOCTi SIK LLleHTpanbHO CTUCHYTUIN CTOSIK, HABaHTaXKEHNN OMOPHOIO peakLi€eto.

Y pasi nigkpinneHHa CcTiHkM 6anku onopHUMKM pebpamm 3 LUMPUHOK BUCTYMHOI YacTUHW b, y
pO3paxyHKOBUIA NEPEPI3 LbOro CTosAKa Criig BKIoYaTh Nepepi3 onopHMxX pedep i CMyrn CTiHKM 3aBLUMPLLKK

He Ginbiwe Hix 0,657, [E/ R, 3 koxHoi croporu pepa.

3a BigcyTHOCTI onopHux pebep, SK NpaBumo, Yy NpokaTHUX Gankax po3paxyHKOBUM Mepepi3om
CTOSIKa € CMyra CTiHKM 3aBLUMPLLKU: b — Npu po3paxyHKy Ha MiuHicTb; b +0,3h — npu po3spaxyHKy Ha
3aranbHy CTiNKiCTb (pUCYHOK 9.4, B).

ToBlWwmHa onopHoro pe6pa t mosuHHa GyTn He meHwow 3a 3D, /R, /E | pne b, — wunpuna

BUCTYMHOT YaCTUHWN.

PoapaxyHKoBY OOBXWHY CTOsiKa Crig npuiMaTi Takoro, L0 AOPIiBHIOE PO3paxyHKOBI BUCOTI CTiHKM
6anku her .

HwxHi Topui onopHux pebep (pucyHok 9.4) noBuHHI ByTU bpesepoBaHi abo LWiNbLHO NpPUrHaHI YK
NpVBapeHi 40 HWXHBLOrO nosica Ganku. HanpyxeHHs B po3paxyHKOBOMY Mepepisi onopHoro pebpa npu gii
OMOPHOI peakuii He MOBUHHI MNepeBULLyBaTU PO3PaxyHKOBOro OMOPY MPOKaTHOI cTani y Bunagkax
BMaLUTyBaHHSA OMOPHOro pebpa:

- y Topui i3 3acTocyBaHHAM ope3epyBaHHs (PUCYHOK 9.4, @) — 3MUHaAHHIO Ry npu ap <1,5¢ |
cTucky Ry npu ao > 1,5f;

- i3 3MilleHHaAM Big TOpuUs i3 3aCTOCYBaHHSAM LWUINbHOI MPUrOHKM abo npuBaptOBaHHS
(pucyHok 9.4, 6) — 3MUHaHHIO Rp.

3BapHi LWIBWY, WO NPUKPINIOTE ONOPHE pebpo 40 HMXKHLOIO Mosica, MOBUHHI ByTM po3paxoBaHi Ha
[it0 ONOpHOI peakuil.
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; y - y
I N O B
/
S ) ) / ’
tr b [0,3A
1-1 2-2
o) )
: : :

a — 3 ONopHMM pebpom Y TopLi Npu 3acTocyBaHHiI ope3epyBaHHst; 6 — 3 ONOPHUM PedpoM, 3MILLEHNM
BiJJ TOPLS i3 3aCTOCYBaHHSM LUiNbHOI NPUroHKkM abo npvBaploBaHHs; B — 6e3 onopHoro pebpa 3
BMKOPUCTaHHAM NPOKNaaku
PucyHok 9.4 — Cxema OnopHOI AinsiHkK 6anku

9.5.14 MicueBy CTiliKiCTb CTUCHYTMX MOSICIB Crig BBaXkaTu 3abe3neqeHoto, SKLWO YMOBHA THYYKICTb

Z _ bef Ryf Z _ bf Ry
3Bucy nosica 1y = t_ F abo nosicHoro nucta 1 = t_ f 6anok 1 knacy, a Takox bictanesux
S S

6anok 2 knacy npu BuMkoHaHHi Bumor 8.3.1, 9.2.1 i 9.2.8 He nepeBULLYE 3HAYEHb FPAHUYHUX YMOBHUX
FHY4YKOCTEMN

A

uf > ﬂ‘uf,] , WO BU3HA4YalOTbCA 3a q)opmynalvm:

- Ansa 3BUCIB nosiciB 6anok ABOTaBPOBOro nepepisy, siki He oOpamneHi pebpamu (He nigcuneHi
BigrMHamm)

Ay =0,5 2L (9.48)

(9.49)
Oe oc — HOpMaribHi HaNpyXeHHs B CTUCHYTOMY NOSACI, AKi 004YMCnIoTLCA 3a hopMynamu:;
- AN nepepisy 3 ogHopigHol ctani
Mx o Mx 4 M)/
O, = abo V¢ = ; (9.50)
Wmc}/c VV)C}’!C7C Wyﬂ(,‘)/(,‘

- Ana Gictanesoro nepepisy
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y

W.,.r.'

yh

o.=&R,, abo 0. =€R,, + (9.51)
ae Winc | Wyne — MOMEHTM OMoOpy nonepevHoro nepepisy BiAHOCHO BianoBigHWX ocen, ob6YmcneHi
OJ191 CTUCHYTUX BOJSTOKOH;

& — napameTp, Lo BU3Ha4aeTbes 3a hopmyroto (9.46).
9.5.15 MicueBy CTiliKiCTb CTUCHYTUX MOSACIB CNif BBaXkaTy 3abe3neyeHot0, KO YMOBHA FHYYKICTb
3BWUCY CTUCHYTOrO nosica abo nosicHoro nucTa 6anok 2 i 3 knacie 3 0gHOPIAHOT cTani NPy BUKOHAHHI BUMOT

8.3.1, 923 i 958 He nepeBuWy€E 3HAYEHb [PAHUYHUX YMOBHUX THYYKOCTEN luf, ﬁuf,l, o
BM3HA4alOTbCA Npu
2,2 Sﬂ_,uw <35,5 3a opmynamu:

- Ans HeobpamneHux 3Bu1CiB NosiciB 6anok ABOTaBPOBOro nepepisy

Ay =0,17+0,064,,; (9.52)
- Ans nosicHUX NucTiB 6anok kopob4yacToro nepepisy
Ay, =0,675+0,152,, . (9.53)

9.5.16 Y pasi obpamneHHsa 3BUCY CTUCHYTOro nosica pebpomM abo niacuneHHs 3BUCY BiATMHOM, LLO

/R
Mae po3mip aer> 0,3 ber (pUCYHOK 8.4) i TOBLUUHY t>2af %f 3HaYEHHS ﬂuf’l, AKi obYMCnIoTLCA 3a
e

dopmynamm (9.49) i (9.53), ponyckaeTbes 30inbLLIYBATV MHOXEHHSAM Ha KoedilieHT 1,5.

10 PO3PAXYHOK EJIEMEHTIB CTANEBUX KOHCTPYKLUIN HA [IH0 NO300BXHbLOI CUNKU
TA 3rMHAJNIbHOIO MOMEHTY
10.1 Po3paxyHOK Ha MiLHiCTb
10.1.1 Po3paxyHOK Ha MiLHiCTb MO3aLEHTPOBO CTUCHYTMX (CTUCHYTO-3irHYTMX) i MO3aLeHTPOBO
PO3TArHYTUX (PO3TArHYTO-3iIrHYTUX) €MEMEHTIB, OKPIM €fleMeHTIB 3 KpYrnux TpyO, BMKOHaHUX i3 cTani 3
XapaKTEPUCTUYHUM OMnopoM Ry, <440 H/mMM?, ski He nignarawTb 6GeanocepegHii Ail  AMHAMIYHMX
HaBaHTaXeHb, NPU 3Ha4YeHHAX HanpyxeHb 7 <0,5Rsi o= N /A, > 0,1R), cnig BMKOHYBaTu 3a (hOPMYIIOH0:

n

Ny, M.y, M7,
ARy +cW .R}/+ch.Ry/S1’ (109
n"tylc x' " xn,min” y/ ¢ y " ynmin” y/c

ae N, My i M, — abcontoTHi 3HayYeHHs BiAMOBIOHO NO3O0BXHbLOI CUMM i 3rMHANBHUX MOMEHTIB Mpu
HaMbinbL HeCcnpuATNMBIA KOMOIHaLjT po3paxyHKOBUX HaBaHTaXeHb;
n, cx, ¢y — KoedilieHTn, AKi NpuMaloTbCa 3rigHo 3 Tabnmueto M.1;

VVxn,mm — MiHiMansHe 3 ABOX 3Ha4YeHb MOMEHTIB OMopy MOMNEpPeYHOro nepepisy enemeHTa HeTTo

BiJHOCHO OCi X — X, 064YMCNeHMX BigNoBiOHO ANSA PO3TArHYTOro Ta CTUCHYTOrO BOJIOKHA;
Wyn,min — Te came, BigHocHO oci V) — V.

Akwo o=N/A,<0,1 Ry, popmyny (10.1) cnig 3actocoByBaTu Yy pasi BUKOHaHHA Bumor 9.5.8
i 9.514.

PospaxyHoOK Ha MiUHICTb enemeHTiB i3 Tpyb, Sk BiAnoBigalOTb BUMOram, HaBeAeHVM Y nepLiomy
ab3aLi 4aHOoro NyHKTY, Crig BUKOHYBATK 3a hOPMYIIOHD:
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3
2 «/M2+M2
NJ/” +7/n X y <

ARy, ) 126W,,.R 7.

n,min

1 (10.2)

ne W

n.min — MOMEHT ornopy rnonepeyHoro nepepisy, obuncneHnin Ans HanHebe3neyHiwol To4ku
b
nepepiay.

Po3paxyHoK Ha MiLHICTb eneMeHTiB y Bunagkax, Wo He nepeabadeHi po3paxyHKoM 3a popMynamu

(10.1) Ta (10.2), cnig BUKoHYBaTK 3a OOPMYIIOHD:
M
Nyn i Mxyn y i )’7/’1
AnRyyc Ianyyc IynRy]/c

e X, y — BiACTaHi BiZl rofloBHMX OCeN OO TOYKM Nepepisy, aKa po3rnagacTbes.

10.1.2 Po3paxyHOK Ha MILUHICTb NO3aueHTPOBO-CTUCHYTUX (CTUCHYTO-3irHYTMX) €eNnemMeHTiB 3a
dopmyrnoto (10.1) BUKOHYBaTW HE NOTPIGHO MpU 3HAYEHHI NPUBEAEHOIO BiAHOCHOIO EKCLEHTPUCUTETY Mer <
20, 3a BigcyTHOCTI nocnabneHHss po3paxyHKOBOro Mepepidy Ta OOHAKOBUMX 3HAYEHHSIX 3rUHanbHUX
MOMEHTIB, L0 NPUAMAalOTLCS B PO3PaxyHOK Ha MiLlHICTb i CTiMKiCTb.

10.1.3 lMo3auUeHTPOBO CTUCHYTI eneMeHTW, BUKOHaHi 3i cTani 3 XapakTepUCTUYHUM Ornopom
Ryn > 440 H/MM?, WO MaloTb HECMMETPUYHI Nepepisn BiAHOCHO OCi, NEPNEeHANKYNAPHOI A0 NMOLWMUHN 3rUHY
X —x abo y -y (Hanpuknag, nepepisn tuny 8, 10, 12, i 13 3rigHo 3 Tabnuueto XK.2), cnig nepesipATM Ha
MILHICTb Y MNNOLWWMHI Aii MOMEHTY 3a 3HAYEHHSIMW HOPMAarbHUX HarpyXeHb Yy PO3TArHyTOMY BOJSOKHI 3a
dopMynoto:

x<I (10.3)

Nymlyn _ Mymlyn <1
AnRuj/c 5VthRu70 ’ (104)

ae Wi, — MOMEeHT onopy nepepisy HeTTo, 064MCNEHNI OIS PO3TATHYTOro BOSIOKHA;
S — KoediLieHT, Lo BM3HaYaeTbCS 3a (PpOpMYIoLo:

NA?

6=1-0.1 . (10.5)
y

10.2 Po3paxyHOK 3aranbHOI CTIMKOCTi efleMeHTIB CyUlinbLHOro nepepisy

10.2.1 Po3paxyHOK Ha CTiiKiCTb N03aLeHTPOBO-CTUCHYTUX (CTUCHYTO-3IrHYTUX) eneMeHTiB npu Aii

3rMHaNbHOr0O MOMEHTY B OLHIN 3 FrONOBHUX MOLWWH CRig BUKOHYBATW 45151 MAockoi oopMuK BTpaTu
CTiikoCTi (B nnowwmHi Aii 3rmHanbHOro MomeHTy) 3rigHo 3 10.2.2 i 10.2.3 Ta Ans 3rMHanbHO-KPYTUINBHOT
dhopmMu BTpaTK CTIMKOCTI (3 NNOLWMHK Aii MOMeHTY) BignosigHo o 10.2.4 — 10.2.10.

Po3paxyHOK Ha CTilKICTb M03aueHTPOBO-PO3TArHYTUX (PO3TATHYTO-3IrHYTUX) €fleMeHTIB  chnig
BUKOHYBaTK 3rigHo 3 9.4.

(MyHkm 10.2.1 3miHeHo, 3miHa Ne 1)

10.2.2 Po3paxyHOK Ha CTilKICTb M03aUEeHTPOBO-CTUCHYTUX (CTUCHYTO-3irHYTUX) erieMeHTiB
MOCTIMHOrO MO AOBXWHI Nepepidy B MMOWMWHI Ai 3rMHaNbHOrO MOMEHTY, WO 36iraeTbCs 3 MMOLLMHOK
cumeTpil, cnig BUKOHYyBaTK 3a OOPMYIIOH:

NY,
. =L (10.6)
P AR, Y,

Y copmyni (10.6) koedilieHT CTIKOCTI NpU NO3aLeHTPOBOMY CTUCKY (e CRif BM3HA4YaTW 3rigHO 3

Tabnuueto XK.3 3anexHo Big 3Ha4Y€Hb YMOBHOI HYYKOCTi A Ta NpMBELEHOro BiAHOCHOIO EKCLEHTPUCUTETY
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Mef, AKNA OBYMCNIOETLCA 3a POPMYIOLD:
Mer=1nm, (10.7)
Ae 1 — koediuieHT BNMBY hopMum nepepisy, Wo BU3HaA4YaeTbCA 3a Tabnuueto XK.2;

eA

W BiIHOCHWIM EKCLEHTPUCUTET,
c

m =

ae e =M/ N — ekcueHTpUCUTET, NPy OOYNCIEHHI SIKOrO PO3pPaxyHKOBI 3HAYEHHS BHYTPILLHIX 3yCcunb
M i N cnig npunmaty BignosigHo 4o sumor 10.2.3;

W — MOMeHT onopy nepepisy, obuncneHuin ang HanbinbL CTUCHYTOro BOMOKHA.

Mpn 3Ha4YeHHsX Mmer > 20 po3paxyHOK chnif BUKOHYBATU SK AN1S 3TMHHUX €fleMEHTIB 3a hopmynamm
(9.28) i (9.29).

10.2.3 Po3paxyHkoBi 3Ha4yeHHs MNOB3OOBXHLOI cunm N | 3rMHanbHOro MOMeHTy My
po3paxyHKOBOMY Mepepisi eneMeHTa cnig npuamatn ons O4HOro i TOro XX CnoSiyYeHHA HaBaHTaXeHb 3
po3paxyHKy cuctemMu 3a HeeddOpMOBaHOK CXEMOI0 3a YMOBU NPYXXHUX Aedopmadiv ctani.

Mpy LbOMY 3HAYEHHSA 3rMHANBHOrO MOMeEHTY M crnig npunMmaT TakmM, L0 AOPIBHIOE 3HAYEHHIO:

- HaMBINbLUOro 3rMHaNbHOrO MOMEHTY AJ1S1 KOJIOHM paMHOI CUCTEMMW MOCTINHOIO 3a JOBXMHO
nepepisy, Lo BUHUKAE Y MeXax reOMeTPUYHOI JOBXMHMN KOMOHM;

- HaMBINbLUOro 3rMHANBHOrO MOMEHTY AN CTYMIHYATOI KOJNTOHW, L0 BUHMKAE Y MEXaX AiNsHKN
KOJSTOHM MOCTIMHOIO 3a JOBXMHOKW Nepepisy;

- 3MMHanbLHOrO0 MOMEHTY B OMOPHOMY nepepisi 4nsi KONOHW, 3aLleMNeHOi B ONOPHOMY nepepisi Ta 3
BiflbHUM iHWWM KiHUEM, ane He MeHLWe 3a 3Ha4YeHHA MOMEHTY Yy nepepisi, BigganeHoMy Ha TPEeTUHY
reoMeTpUYHOI AOBXMHM Bif OMOpHU;

- HaMBINbLUOrO 3rMHaNbLHOrO MOMEHTY ANSt CTUCHYTMX MOSICIB dPEPM i CTPYKTYPHUX NIUT, SAKi
cnpurMaloTb NO3aBy3r0Be NonepevyHe HaBaHTaKEHHS, WO BMHUKAE Y MeXaX cepeHbol TPETUHN SOBXMHU
naHeni nosica, KM 0BYNCAIETLCA 3 PO3PaxXYHKY nosica K NPY>KHOI HepO3pi3HOi Barnku;

- 3rMHaANbHOrO MOMEHTY [AOJi1 CTUCHYTOrO efleMeHTa 3 LapHIipHO 0o0nepTMMM KiHUAMM i
nepepiaom, NoLWMHaA CUMETPIi SKOro 36iraeTbCa 3 NMOLLUMHOK 3rMHY, SKUN BU3HAYAETLCA 3a hopMynamm

M A

max . .
I NPUMMaEeTbLCA He

N W,

Tabnumui 10.1 3anexHo Big 3HAYEHHS BiAHOCHOrO ekcueHTpucutety M, . =

MeHLWuM 3a 0,5 Mmax.
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Ta6nuua 10.1 — Po3paxyHKoBe 3Ha4Y€HHs 3rMHaNIbHOrO MOMEHTY

3ruHanbHU MOMEHT M 32 YMOBHOI THYYKOCTI CTPHIKHS
max A<4,0 2>4,0
My <3,0 M=M,, -0,251(M,, —M,) M =M,
-3 -3
3,0<,, £20,0 | M=M,+7m= (M, ~M,) M =M+ = 0 M)

IIpumirka 1.
M, . — HaiOIIbIINI 3TrHHATIBHUI MOMEHT, IO i€ y MEXaX T€OMETPUIHOI JOBXKUHH CTPHKHS;

M, — HaWOINBIIMA 3TUHATBHUM MOMEHT, IIO i€ y MeXaxX CepelHbOl TPETHHH TCOMETPHIHOI IOBXKHHHM CTPIDKHA 1
npuiimMaeTses He MeHnmm 3a 0,5M . ;
M, — 3rUHaJBHUII MOMEHT, SIKHI NpHUIMaeThCS TaKUM, 1O AopiBHIOE 3HauenHo M mpu m,,, <3,0 i 41 <4,0, ane He

meHmmM 3a 0,5 M, .

IMpumirka 2. V ¢opmynax tabmumi 10.1 3uaueHHss m,, i A ciig BA3HAYATH BiAMOBIIHO IO IUIONIMHH 3THHY, IO

30iraeThcs 3 MIOMIMHOK CUMETPIl X — x abo y — y.

Mpumitka 3. {1 CTUCHYTHX CTPWXKHIB 3 IIapHIPHO OONMEPTHMH KIHIIMH, L0 MAlOTh CYLUIBHUH Nepepi3 CUMETpUYHUI
BiJTHOCHO JTBOX T'OJIOBHHX OCEH 1 Ha SIKi JIFOTh 3rMHAIBbHI MOMCHTH, 3HAUCHHS MPUBEIACHOTO BITHOCHOTO CKCIICHTPUCUTETY
M, , WO BUKOPHCTOBYETHCS NPH BU3HAYCHHI KOeili€HTy CTIHKOCTI (), , He0OXimHO nMpuiiMaTy 3rigHo 3 Tabmmnero X.5.

10.2.4 Po3paxyHOK Ha CTiKiCTb MO3aLeHTPOBO CTUCHYTUX CYLiNIbHOCTIHYACTUX €EreMEeHTIB
MOCTINHOrO 3a AOBXWHOK nepepidy (OKpiM KOpoBYacToro) 3a 3ruHanbHO-KPYTUIBLHOK hOPMOK BTpaTH
CTiNKoCTi (i3 nnowmHn Aii MoMeHTy M ) npu 3ruHi iX y NnowmHi HanbinbLioi xopcTkocTi (I > Iy), aka
30iraeTbCa 3 NMOWMHOK CMMETPIi, Cnig BUKOHYBaTU 32 (hOPMYIIOH:

N
co AR 7. =1 (10.8)
y yic

0e ¢ — KoeilieHT, LWo Bn3HavaeTbes 3rigHo 3 10.2.5;

¢y — KoedilieHT CTINKOCTi NpU LeHTpansHOMY CTUCKY, L0 BM3HA4YaeTbCA BignosigHo ao 8.1.3.

10.2.5 KoediuieHT ¢ y doopmyni (10.8) cnig Bu3Havatu:

- npun 3Ha4YEeHHAX My < 5 3a bopmMyroto:

ﬂc <1

Traym, (102)
ae ac, Bci v— koediuieHTu, Wo BM3HavaTbes 3a Tabnuueto 10.2;
- npu 3Ha4YeHHAX My > 10 3a opmynoto:
1
(10.10)

c=——-—
l+m.o, /¢,
ae @p — KoedilieHT CTINKOCTI Npu 3rvHi, WO BM3Ha4aeTbes BignosigHo Ao 9.4.1 i pogatka H, sk ans

Ganku 3 ABoMa i GinbLUe 3aKPINIEHHIMN CTUCHYTOrO MOsICa;
- MPKW 3Ha4YeHHsAX 5 < my < 10 3a opmMynoto:

c=¢,(2-0,2m_)+¢c,(0,2m_ 1), (10.11)
Ae koedilieHT ¢s HeobxiaHO BU3Ha4aTK 3a copmynoto (10.9) npu m, <5, a koedilieHT c1o — 3a

dopmyroto (10.10) npu mz,. >10;
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— BIJHOCHW €eKCLEHTPUCUTET, Npu OBYUCIIEHHI SKOro 3HadeHHa My cnig npunmatu

Mpn 3HaYeHHAX YMOBHOI THYYKOCTI 1}, >3,14 KoediuieHT ¢ He MOBUHEH nepeBuLLyBaTU

MaKCMMAIbHOIO 3HAYEHHS Cmax, O BU3HAYAETLCS 3rigHO 3 goaatkoM K; y BMnagky, KOMU € > Cmax, Y
dopmynax (10.8) i (10.13) 3amicTb ¢ cnig NpUAMATA Cmax.

Tabnuusa 10.2 — 3HaveHHS koedilieHTiB ac, B i v

3Ha4eHHs koedilieHTiB
T
nzne Cxema nepepiay i ac npw Sz npw
) P ekcueHtpucutet | m <10 | 1L0<m <50 |1 <314 A.>3.14 v
pisy 4 !
Yo+
T T o
1 ¥ 7
1-44 ) 1-A[12-2
14 h
b
y.—I ¥y
X ] Q)x x_ _N x wc
21 | T~ 0,7 0,65 + 0,05 my 1,0 — 1,0
y Py
¥
Y
]
3-i = 1,25-0,121
3
ﬂc :1_(1_’\'€0¢‘/¢)y)
ye—3 . ! 5
1
y © oo 1, |1-(0,35-0,05m, )* x| Z22-1,0|;
4-n x_l_*x x_;‘;_Jx 1—0,31—1 I 1,0 I 1.0
! 1
g g Be=1npn 2<0,5
]1
MpumiTtka 1. /1 i l2— MOMeHTW iHepUii nonepeyHoro nepepisy BiANOBIAHO BiNbLUOI | MEHLOI NoNWLb BiAHOCHO
oci cumeTpii y — y;
@, — 3HaYeHHs KoedqiLlieHTy CTINKOCTI @, NPy 3HAYEHHi YMOBHOT THY4KOCTI Zy =3,14.
Mpuwmitka 2. NMpwn 3HaveHHsx b/h < 0,3 npuiimaeTtbesa b/h = 0,3.

10.2.6 lMpy BM3HAYEHHi BIAHOCHOrO eKcueHTpucutety my y dopmynax (10.9) - (10.11) 3a
po3paxyHKOBE 3HAYEHHS 3rMHanbHOro MOMeHTY My cnif npuiMaT 3Ha4YeHHS:
- MakCMManbHOro 3rMHanbHOro MOMEHTY AN €eNeMEHTIB 3 KiHUSMW, 3akpinfieHuMu Big
rOPU3OHTaNbHMX MEPEMIlLlEHb, CMPSAMOBAHUX MNEPNEeHAUKYNAPHO A0 MMOWMHMA Aii MOMEHTY, SKWi
BUHUKAE B MEXax cepefHbOi TPETUHU reOMETPUYHOI LOBXMHN €fIEMEHTa, ane He MEHLUE MOSIOBMHMU
3HaYeHHs1 HaMBINbLIOro 3rMHaNbHOro MOMEHTY, LLO Ai€ MO BCil JOBXWUHI;
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- 3rMHanNbHOro MOMEHTY B OMOPHOMY Mepepisi ANs eneMeHTIB, 3alleMieHnX B ONopHOMY nepepisi

Ta iHWWM BINbHMM KiHLEM, ane He MeHLle 3a 3HaYeHHA MOMEHTY B nepepisi, BigganeHoMy Ha TpPeTUHy
JOBXMHWN enemMeHTa Big ornopu.

(lMyHkm 10.2.6 3miHeHo, 3miHa Ne 1)

10.2.7 Po3paxyHOK Ha CTilKICTb MO3aueHTPOBO CTUCHYTUX €neMeHTIB OBOTaBpPOBOro nepepiay,
CTMCHYTa NONUUA SKMX HEMEPEPBHO PO3KPINsieHa No OOBXWHI, CNig BUKOHYyBaTW 3rigHO 3 gogatkom H.

10.2.8 [Mo3aLEeHTPOBO CTUCHYTI €feMeHTU MOCTINHOrO MO OOBXWHI nepepisy, WO 3rMHalTbecsa Y
nAowwHi HanmeHLwoi xopcTkocTi (I, <l i e, #0), cnin pospaxosysatn 3a gopmynowo (10.4), a npwu
3HaAYEHHSAX MHYYKOCTi Ax > Ay 4OAATKOBO NepeBipATM Ha BTpaTy 3ararnbHOi CTINKOCTI i3 MAOWWHY AiT MOMEHTY
SIK LEHTPanbHO-CTUCHYTI eNffeMeHTH 3a OPMYIOoLo:

NYw

ARy,

ae @x — KoediuieHT CTiMKOoCTi NMpu UeHTpanbHOMY CTUCKY, WO BW3HA4YaeTbCs BIiAMOBIAHO [0

(10.12)

ByMoOr 8.1.3 3anexHo Bif 3Ha4YEHHSA rHYYKOCTI ﬁx .

Mpw BUKOHaHHI yMOBM Ay < A, 3aranbHy CTiMKICTb i3 NAOLWMHKW Oii MOMEHTY NepeBipATU He NOTPIOHO.

10.2.9 Po3paxyHOK Ha CTilKiCTb CYLifIbHOCTIHYACTMX CTPWXKHIB NOCTIMHOIO 3a SOBXMHOK Nepepisy
(okpim kopoByacToro), mpu CTUCKY Ta 3rMHI Yy ABOX FOMOBHUX MNMOLUMHAX, KOMM NMoWMHa HanbinbLiol
xopcTkocTi (Ix > Iy) 3GiraeTbCsa 3 MIOLLMHOK CMMETPIi, a TakoX ANng nepepidy 3 Tuny 3a Tabnuvueto 10.2 cnig
BMKOHYBaTK 3a hOPMYIIOL0:

Nyn < 1
3 4 o, 10.13
0, (0,63c+0,4c) 4Ry, (10-13)
Oe @ey — KOemilieHT, WO BM3Ha4aeTbca BignosigHo o Bumor 10.2.2, npuriMarodm npu UboMy

m=m,i A=A4,;

C — KoeilieHT, Lo Bn3HavaeTbcs 3rigHo 3 10.2.5.

Mpn oBuncneHHi 3HaYeHHA NPUBELAEHOrO BiAHOCHOINO E€KCUEHTPUCUTETY Mery = 17 My ONA CTPUKHIB
OBOTaBpOBOro repepisy 3 HEeO4HaKoBMMW poO3MipaMy nonuvub KoediuieHT 7 cnif BM3HayaTW 9K Ons
nepepisy 11 Tuny 3rigHo 3 Tabnuueto XK.2.

Okpim po3paxyHky 3a dopmynoto (10.13) HeoOxigHO BMKOHYBaTU po3paxyHkn 3a popmyramm (10.6)
i (10.8), npunmatoum e, = 0, a Takox 3a opmyrnoto (10.1) npu My #0 i M, #0.

3HayeHHs BIOHOCHMX eKCLIeHTPUCUTETIB cnig obuncnioBaTtu 3a oopmynamu:

4 y
m_ =e —- myzeyW—yc,

X X
Vch Ta

ae Wye, Wy — MOMEHTM onopy po3paxyHKOBOro nepepisy BiAHOCHO OCen BignoBiAHO X — X i y —,
obuncneHi onsa HanbinbL CTUCHYTOrO BOSIOKHA.

Axwo nnowmHa HanbinbLOoi XopCcTKOCTi nepepidy enemeHTta (/x> Iy) He 36iraeTbca 3 NNOLLMHOKW
CUMeTPIi, ToAi pO3paxyHKOBE 3HAYEHHS BiOHOCHOIO EKCLEHTPUCUTETY My HeobxigHo 36inbwmnTtn Ha 25%
(okpim nepepisy 3 Tuny 3a Tabnuueto 10.2).

10.2.10 Po3paxyHOK Ha CTiMKICTb CyUifbHOCTIHYACTUX €efleMEeHTIB MOCTIMHOrO MO  AOBXWHI
Kopobuactoro nepepisy (pucyHok 9.2, 6), npu CTUCKY 3i 3rMHOM Yy [OBOX FONOBHMX MIOLWMHAX cnig
BMKOHYBaTK 3a (hopmynamu:

(10.14)
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Ny, M.y,
+ <1 (10.15)
qpeyARyyc Cxé‘xVVx,minRyyc
Ny, M.y,
+ > <l (10.16)
¢exARy7c Cyé‘yVVy,minRyj/c

0€ Qex, Pey — KOEMILIEHTN CTIMKOCTI MPM CTUCKOBI 3i 3rMHOM, SIKi OBYMCHOTLCS BIAMOBIOHO [0

pgopatka X;
Cx, Cy — KoedilieHTH, Wo NpunmaroTbCa 3rigHo 3 gogaTkom M;
Ox, Oy — KoeiLllieHTH, AKi BU3HaYalTbCs 3a popMynamu:

0,INA? 0,INA2
S =1-—-——Tx : =1--— (10.17)
AR, ’ AR,

Ta NPUAMalOTbCA TaknmK, WO AopisHoTh 1,0 BignoBigHO npw lx <Ili /Ty <I.

Po3paxyHOK Ha CTiKICTb NO3aLeHTPOBO CTUCHYTUX efeMeHTIiB KopobyacToro nepepisy npu 3rvHi ix
y NAOLWMHI Hanbinbwoi xopctkocTi (Ix> 1, ; My =0) cnig BukoHyBaTu 3rigHo 3 dopmyroto (10.15), npwu

LuboMy 3amicTb @,, npuimatoTb @, .

(MyHkm 10.2.10 3miHeHO, 3miHa Ne 1)

10.3 Po3paxyHoOK Ha 3aranbHy CTINKICTb efleMeHTIiB HacKpi3HOro nepepisy

10.3.1 PospaxyHoK Ha 3aranbHy CTiRKICTb MNO3aLeHTPOBO CTUCHYTUX €ENeMeHTIB HacKpi3HOro
nepepisy 3i 3'egHyBafnlbHUMK NfaHkamMn abo peLliTkaMmu chig BUKOHYBATU SIK AN CTPWXKHSA B LINOMY, TakK i
OJ151 OKPEMUX AOrO TifoK.

10.3.2 [pun pospaxyHKy CTPWKHA B LINOMY BiAHOCHO BifnbHOI OCi 3rigHO 3 cpopmyroto (10.6), konu

NNaHKN i peLwwiTkn po3MilleHi B NnoLwmHax, napanenbHUX NNOLWWHI Aii MOMEeHTY, koediuieHT cTinkocTti @,

HeobxigHO BM3HayaTu 3a Tabnuueto XK.4 3anexHo Big 3HAYEHHA MPUBEAEHOI YMOBHOI THYYKOCTI ﬂ“ef
(3Ha4YeHHSA Aer BU3HAYAOTL 3rigHO 3 Tabnuueto 8.2) i BiAHOCHOIO eKCLEHTPUCUTETY M, WO BU3HAYAETLCA 3a
dopMyIoto:

Aa

e

m=e , (10.18)
ne e=M/N — ekcueHTPUCUTET, NpWU OBUMCHEHHI SIKOTO PO3PaXyHKOBI 3HAUYEHHSI BHYTPILLHIX
3ycunb M i N cnig npunmatu 3rigHo 3 10.2.3;

@e — BiACTaHb Bif ronoBHOI OCi Nepepisy, NeprneHauKynsapHol A0 NMAOWWHN Aii MOMEHTY, A0 ocCi
HaMBinNbLL CTUCHYTOI TifKK, iIka NPUAMAaETbCA He MEHLLOK 3a BiACTaHb Bif rOMOBHOI OCi Nepepidy A0 OCi
CTiHKM TiNKK;

| — MOMEHT iHepUjii NnonepeyYyHoro nepepisy HacKPi3HOro CTPWKHSA BiAHOCHO BiflbHOI OCI.

[Mpn 3HayeHHsIX BIOHOCHOroO ekcueHTpucuteTy m > 20 nepeBipKy 3aranbHOi CTiMKOCTI cnig
BMKOHYBATM AK A8 3irHyTUX eNeMeHTIB.

10.3.3 [Mpu po3paxyHKy OKpeMuX FifloK HACKPi3HUX CTPWXKHIB i3 pelliTkamu 3rigHo 3 ¢PopMyrior
(8.3) No300BXHIO CUMY B KOXHIK Finui crig BM3HavaTu 3 ypaxyBaHHAM A0O4aTKOBOrO NO300BXHLOr0O 3yCunns
Nag, BAKNNKAHOTO Ai€t0 3rMHanbHOro MOMeHTy M, sky HeobxigHO BU3Ha4aTu 3a hopMynamu:

Nad IMy /b - npw 3rvHi enemMeHTa y NnoLwmHi, nepnenaukynapHii go oci y—y, ana 1i 3 tunis

nepepisis (tabnuusa 8.2);
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N,, =0,5M /b, —te came, ans 2 Tuny nepepisy;

Nad = 1,16Mx /b — Npy 3ruHi enemMeHTa y NMoLWMHI, NepneHaAnKYNapHin 4o oci x — x, ana 3 tuny
nepepiay;

Nad =0, 5Mx /b2 — Te came, Ans 2 Tuny nepepisy;

TYT b, b1, b2 — BiacTaHi Mix ocsimu rinok (tabnuusa 8.2).

"HY4YKiCTb OKpeMMX FifIoK MiXK By3namu npunmatu 3rigHo 3 8.2.4.

Mpn 3ruHi CTPMXKHA HackpisHoro nepepisy 2 Tuny (Tabnuua 8.2) y ABOX NNOLMHaX AoaaTkosBe
no3aoBxHe 3ycunnsa Nag cnig Bu3HavaTtu 3a opmMyrnoto:
M
N , =05 —L+—= 10.19
ad > bl bz . ( . )

10.3.4 [pn poO3paxyHKy OKPEeMWUX TifIOK HACKPI3HOro CTPWXKHA 3 nnaHkamu y dopmyni (10.4)

HeobXiAHO BpaxyBaTu 0OAATKOBE MO3LOBXHE 3yCUNMS Nad, BUKIMKaHE Jiet0 3rmHanbHoro MoMeHTy M, a
TaKoXX MICLEBUIA 3rMH TNoK Big (PaKTUYHOI YM YMOBHOI MOMEepeyHoi cunm (K y nosicax 6e3posKicHOi
dhepmn).

10.3.5 [1na piBHOCTOPOHHBLOrO TPUrPaHHOIO HACKPI3HOTMO CTPWXKHA 3 peLliTkamu, NOCTIMHOro 3a
OOBXMHO nepepisy, BIGHOCHUI ekcueHTpucuTeT M1 HeobxigHo obuncnoBaTty 3a hopmynamu:

- NpW 3rvHi Y NAOLWWHI, NepneHanKynapHii 40 OAHIET 3 rpaHen

M
m=3,46"—.
ND (10.20)
- npw 3ruHi y NIOLWWHI, NapanerbHii, OAHIN i3 rpaHen
M
m=3,0——
Nb (10.21)

ae b — BigcTaHb MiXX OCAMM NOSACIB Y MAOLLMHI rpaHi;

B — KoedilieHT, SKMA NPUAMAETbCS Yy 3anexHOCTi Bif BuAy 3'€4HaHHA pPeLiTOK i3 rifkamu
HACKpPI3HOro CTPWXKHS i gopiBHIOE 1,2 — anst 6onToBux 3'egHaHb i 1,0 — Ans 3BapHUX 3'€gHaHb.

10.3.6 Po3paxyHOK Ha 3aranbHy CTiMKICTb HACKPi3HMX CTPWXHIB i3 ABOMA CyUiSIbHOCTiHYacTUMMU
rinkamu, Wo € CUMETPUYHUMW BIOQHOCHO OCi X — X (pucyHok 10.1), i3 pelwwiTkamu, po3MilLEHUMU Yy OBOX
napanenbHUX MAOWMNHAX, Npu 4ii N0340BXHbOI CUIK Ta 3rMHANbHMX MOMEHTIB B 000X rOfIOBHMX MIIOLLMHAX,
cnig, BUKOHyBaTU:

- ONS CTPWXKHSA B LINOMYy — Yy MSOWWMHI, NapanenbHin MNNOWMHI  peLwiTok, 3rigHo 3
Bumoramm 10.2.2, npunmatoun ex = 0;

- ONSA OKPEMMUX TiNOK — AK NO3aLEeHTPOBO CTUCHYTUX enemMeHTiB 3a cpopmyrnamm (10.6) i (10.8);
npy LbOMY MO3OOBXHIO CUNY Yy KOXHIW riNuji cnig BM3HadatM 3 ypaxyBaHHAM [O0OATKOBOro 3ycunng,
CMPUYMHEHOrO Ai€to 3rMHansHoro MoMeHTy My, 3rigHo 3 10.3.3, a 3rnHanbHU MOMEHT My po3noginuTn Mix
rinkaMm NponopLifHO XOPCTKOCTAM (MOMeHTaM iHepLii) rinok Iy (pucyHok 10.1); AKWO 3ruHanbHUN MOMEHT
My pie B NNOLWWMHI OZHIET 3 MiMOK, TO CNiA BBaXXaTW NOro TakmMm, WO MOBHICTIO NepedaeTbCsa Ha Lo rinky. Mpu
po3paxyHky 3rigHo 3 dpopmynoto (10.8) rHyuKkiCTb OKpPeMmoi Tifku Crig BU3HAYUTWU Y 3anexHOCTi Bid
MaKkcumarnbHOI BiCTaHi MK By3riamu peLuiTku.
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PucyHok 10.1 — Cxema HacKkpi3HOro nepepisy CTPWKHS 3 BOMA CyLiNIbHOCTIHYACTUMM Tifikamu

10.3.7 Po3paxyHoKk 3'egHyBafibHMX MMaHOK abo peLliToK HaCKPi3HUX MO3aueHTPOBO CTUCHYTUX
CTPWXKHIB Cnig BMKOHYyBaTW 3rigHO 3 BuMoramu 8.2.8 i 8.2.9 Ha fil0 nonepeyHol CUmn, 3HaYeHHSa SKOi
OOpIiBHIOE BiNbLLIOMY 3 OBOX 3HAYeHb: (PAKTUYHOI NonepeyvHoi cunm Q Ynm YMOBHOI nonepeyHoi cunun Qxe,
AKa o004YMCeTbCS BignosigHo Ao Bumor 8.2.7.

Y BUNaAKy, KON1 3Ha4YeHHs1 (PakTUYHOI MONEpPEeYHOi Cnnn € BiNbLUIUMM 3a 3HAYEHHSI YMOBHOI, CYMICHY
pobOoTy TiMOK HacCKPi3HMX MO3aLUEHTPOBO CTUCHYTUX eneMeHTiB crnig 3abesnedyBaTtu, sK NpaBuno, 3a
OOMOMOTOI PELLITOK.

10.4 MNepeBipKka MicLeBOI CTIMKOCTI CTIHOK i NOAACHUX NUCTIB

10.4.1 Po3paxyHKOBi pO3Mipu CTiHOK i MOSICHUX NUCTIB (NONnLb), SIKi pO3PaxoBYOTbCS Ha BTpaTy
MicLIeBOI CTIMKOCTI, cnig Bu3HavaTu BignosiaHo oo sumor 8.3.1 1 8.3.6.

10.4.2 MicueBy CTilKICTb CTIHOK MO3aUEHTPOBO CTUCHYTUX e€rieMeHTIB cnigd BBaxatu

3abes3neyeHol0, SAKWO 3HAYeHHS YMOBHOI THYYKOCTi  CTiHKK ﬂ_,W:Lf — Y He nepeBuULylOTb
tW
BiQMNOBIAHMX 3HA4Y€Hb TPaAHWYHOI YMOBHOI THYYKOCTi CTiHKM iuw, Ak obuncnoloTeca 3a hopmynamu
Tabnuui 10.3.
10.4.3 CTiHKM MO3aUEHTPOBO CTUCHYTMX €MEMEHTIB CyUiNibHOro nepepidy (KOMOH, CTOSKIB, onop
TOLWO) npwm /IW >2,3, s« npaBuno, crig nigkpinmoBaT OCHOBHUMW MOMEPEYHUMUN pebpamm KOPCTKOCTI

3rigHo 3 8.3.3.
10.4.4 Mpu nigKpinneHHi CTIHOK MO3aueHTPOBO CTUCHYTOrO erfieMeHTa MO340BXHIM pebpom

YKOPCTKOCTiI 3 MOMEHTOM iHepuLji ]rl 26heftv3v, AIKe PO3MILLYHOTb NOCEPEaUHI CTIHKW, HaWbINbL HaBaHTaXeHy
(CTUCHYTY) YacCTUHY CTiHKM MiXX MOSICOM i BicClo pebpa >XOPCTKOCTI chig po3rnsgaty sik OKpeMuin BiAcCik

CTiHKM | nepeBipsaTM 3a dopmynamu Tabnuui 10.3. lMpyn UbOMY pO3paxyHOK i MPOEKTyBaHHA pebpa
XKOPCTKOCTI | enemMeHTa B LifioMy cnif BUKOHyBaTh 3rigHo 3 8.3.4.

Ta6nuusa 10.3 — dopmyna Ang BU3HAYEHHS rPaHUYHOT YMOBHOT FTHYYKOCTI CTIHOK

Cxema
Twun nepepiay i YMOBU 3aCTOCYBaHHS . . =
. "paHWYHa YMOBHa rHYYKIiCTb CTiHKM A,
nepepisy |eKkcueHTpucuTe dopmyn
T

¢+ ¢ 110<m <10,0

o "—I—El— MU IBOTABPa| 4, < 2,0 Tw = At =1,3+ 0,154+ (10.22)
H o, >,

Te caMe | Ay 2,0 Auw =Aon =1,240,354,<3,1  (10.23)
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Kineup Tabmauui 10.3

Cxema YMoBM 3acTOCyBaHHS 'paHn4YHa yMOBHa rHYYKICTb CTiHKU /Tuw
Tun nepepisy i cdopmyn
nepepisy |eKkcueHTpucuTe
T
y‘ j c < .
-T wv - g)ex b - - I C R,}/
$ i Auww = Az =1,42 . <0,7+2,4a,
2 x_ | _.x L0Le,, 2,0 \/0'1(2_%1 i /amz +4ﬂw12) 1
Bl (10.24)
Yo~
¢ _ _
il el L0<e,, <2,0 A, =0,754,,<0,52+1,8¢,, (10.25)
yl
b.
ny. g;[x 105 <2,0; -
4- - ' - o A =(0,4+0,077,)| 1+0,25 [2,0-—= | (10.26)
0,8<4,.<4,0 h,
Y
Yy eyl e
. - AR,
St |ttt Tl m, >1,0 s =2 TJ <55 (10.27)
V' %

Ipumirka 1.
A — YMOBHA THYYKICTb CTPYIKHS y TUIOLIMHI /il MOMEHTY;
A 1 4,

uwl uw2

— TPaHWYHI YMOBHI THYYKOCTI CTIHKH, 0OUmCceHi s 1 1 2 TUIiB mepepisis;

¢,, — KoeQillieHT, 1110 BU3HAYAETHCS 3a TAONuUIEro 9.7 3aIeXHO Bifl 3HAYECHHS « ;

a,,=(0,-0,)/ o, (TYT 0, — HalibiNbIIe CTHCKyBAJIbHE HANPYKEHHS 0111 pO3paxyHKOBOi MeXi CTIHKH, IO TPHAMAETLCS 3i
3HAKOM “TUTIOC” 1 0OUMCITIOEThCSI 6€3 ypaxyBaHHs KOeQilieHTiB ¢, a00 c@,; ¢, — BIANOBIAHE HANPYKESHHS 01151

MPOTHIIEKHOT PO3PaXyHKOBOT MEXKi CTIHKH 31 CBOIM 3HAKOM);
B, =0,15¢c,7/ 0, (tyT =0/(t,h,) — ycepenHeHe NOTHYHE HAPYKEHHS Y PO3PaxyHKOBOMY TIEPEPI3i; A1l KOPOOIACTOro

nepepisy =0/(2t,h,));

b, — MIMpUHA TIOJIUIII TABPOBOTO Mepepizy 4 Tuiy.

,
Mpumirka 2. [ nepepisy tumy 1 npu 0 <m, <1 rpanuuny rayuxicte A, ClIiJ BU3HAYATH JIHIKNHOK IHTEPIOJIALIECIO

MiX 3HAUEHHAM A, oGumcieHnM 3rigHo 3 8.3.2 (1pu m, =0) i 3HaueHHAM ZW , o0umcnenum 3a gopmyoro (10.22) abo

uw °

(10.23). dns nepepisy tuny 1 mpu 10 <m, <20 rpaHuuHy HYYKICTb A, CIIiJl BUSHAYATH JIIHIHHOIO iHTEPIOJALIECIO MixK

3HaueHHAM 4, , oOumcienum 3a dopmynoro (10.22) abo (10.23), Ta 3HaueHHAM iuw, oGuHCIeHHM mpH Mx = 20

BiAMOBITHO 110 9.5.1 — amst 6anmox 1-ro kimacy Ta BiAmoBigHO 710 9.5.8 — st 6anok 2-1o 1 3-10 Kiacis.
Mpumirka 3. Ilpu «,, <0,5 3HaueHHs A, Juist 2 1 4 TUNIB mepepisiB CIIiJ BU3HAYMTH 3TiAHO 3 GopMyramn

(10.22) 1 (10.23) npu 3HauYeHHI m =«

0,5<a

/(2-ea,,) 3 ypaxyBaHHAM TpumiTku 2 o miei Tabmumi. Ilpu

wl

<1,0 3HaveHHs A, HEOOXIZHO BH3HAYATH JIHIMHOIO IHTEPHIOMALIEI0 MK 3HAYCHHAMH A

wl w9

obuncnenumu npu «,, =0,5 1 a,, =1,0.
Ipumitka 4. s nepepizie 4 tumy npu A, <0,8 a6o 1 >4,0 y ¢popmyi (10.26) mpuiiMaeTsest BiamosigHo
A, =0,8 a6o A =4,0.

[pumitka 5. Jlns nepepisis S Tury npu 3HaueHHsX 0<m, <1 3Ha4eHHS A, HEOOXiJHO BU3HAYATH JiHIHHOKO

Uw

IHTEPIIONALICIO MiXK 3HAYEHHSIMU 4,

uw

oGunceHMmMH 3rigHo 3 Bumoramu 8.3.2 (m, =0) i 3rixHO 3 popMyIIOI0

(10.27) BixmoBigHO.
(Tabnuyro 10.3 3miHeHO, 3miHa Ne 1)
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10.4.5 Y Bunaaky, KONM He BUKOHYOTbCA BMMOrK 3rigHo 3 10.4.2 Ta BignosigHo o tabnuui 10.3
OOMNYCKAaETbCs 3a O4HUM i3 HACTYNHUX NiANYHKTIB:

a) rpaHNYHy YMOBHY THYYKICTb CTiHKM A obuucneHy 3a copmynamm Tabnuui 10.3, 36inbwyBaTH

uw ’

LUMSIXOM MHOXEHHSI Ha KoeiljieHT \/(DmARy]/C/N}/n , ane He 6inbwe Hix y 1,25 pasn, TyT @, —

HanMeHLle 3i 3Ha4YeHb KoedilieHTiB @, , P, P P Pu SKi BMKOPUCTOBYBaNMCb Mpu BigNoOBigHIN
nepesipui CTiMKOCTI;

6) ons nepepisie 1-ro TUNy 3HaYeHHA A

uw ’

obuucneHe 3a dopmynot (10.22) abo (10.23),

30iNbLNTM MHOXEHHAM Ha KoediLlieHT:
2N (10.28)

¢ex ARy }/c

OAepaHi Npy LbOMy 3Ha4YeHHs WA, HeobxigHO npuitmMaTin He Ginbwnmm 3a 3,1.

W =3-

B) ANA nepepisis 1-ro 1a 2-ro Tunis npu o, <0.5 BUMKOHYBaTU MepeBipKy 3ararbHOI CTIKOCTI

ernemeHTa 3a gopmynamm (10.6), (10.8), (10.12), (10.13), (10.15) i (10.16) 3 ypaxyBaHHSAM 3MEHLUEHOI
po3paxyHKoBOI nnoLi Ag, 064mMcneHol 3a gogatkom J1 K Ans CTUCHYTUX eNTEMEHTIB i3 FTHYYKOI CTiHKOIO.
(MyHkm 10.4.5 3miHeHo, 3miHa Ne 1)

10.4.6 MicueBy CTilKICTb CTUCHYTMX NOSICHUX NUCTIB (MOMMLb) NO3aLEHTPOBO CTUCHYTUX CTPWKHIB

_ b, R
. - . . e
cnig BBaXkaTy 3abe3NeYeHHI0, SKWO 3HAYEHHS YMOBHOI THYYKOCTI 3BMCY MOJSNL /1f =t_f fy um
f
A bf] Ry . . . . A e .
NosiCHOro nNucTa /1],1 :t_’ f He nepeBULLYE BIANOBIAHMX 3HAYEHb MPAHUYHOI THYYKOCTI ﬂuf (ﬂ,ufl), AKi
Sy

obuncnioTbes 3a dhopmynamm Tadnuui 10.4.

Ta6nuusa 10.4 — 'paHMYHa YMOBHA FHYYKICTb 3BUCY MOSICHOIO NnucTa (nonudi)

'paHn4Ha yMOBHa rHy4YKiCTb 3BMCY MOSNL /Tuf un
Tun c - YmoBu B
nepe- Xema nepepisy | 3aCTOCYBaHHS MOSICHOTO IUCTa 4, 3a YMOBHOI rHy4KOCTI
. eKkcueHTpucuTeT o
P13y Gopmyn cTpuxHa 0,8 <A, (ﬂy ) <4,0
by Ly
Ve it Ve
» X T _Nix — — —
1-it x| Yl Ay =2 —=0,01(1,5+0,72 )m,  (10.30)
y
>
0<m <10
bef
Ve
2-it x__J'r I, Ay = A =0.01(5,3+ 134, )m,  (10.31)
i
3
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KiHeub Tabnuui 10.4

paHN4Ha yMOBHa rHY|KICTb 3BICY NOMNLI 4, 4

Tun c . YmoBu _

nepe- Xema nepepisy | 3aCTOCYBaHHS MOsICHOrO NUcTa A, 3a YMOBHOI rHY4KOCTi
i eKcLeHTpucuteT hopmyn ‘

P13y pMy cTpuxHa 0,8< A, (ﬂy)£4,0

3. — Ay =0,36+0,102, (10.32)
_J’l_ Y

40 L1 e¥ X x _ 2y =0,36+0,104, (10.33)
Te €y
¥y v

Mpumitka 1.ﬂufc — rPpaHW4YHe 3Ha4YeHHs YMOBHOI THYYKOCTi 3BWCY MOSiCAa YU MOSICHOTO NUCTa LEeHTpanbHO

CTMCHYTOrO €NeMeHTa, Lo BM3Ha4aeTbes 3rigHo 3 8.3.7 abo 8.3.8 BignosigHo.

Mpumitka 2. lMpu 3HayYeHHAX 10<m, <20 3HAYEHHSs 3;/(%/,1) Ccnig BM3Ha4yaTK MiHINHOK iHTepnonsuielo Mix

3HaueHHAMN 7, (4

uf’l), obuucneHmmu 3rigHo 3 hopmynamu HaBsegeHumun y Tabnuui 10.4 i BignosigHo 0o 9.5.14 i

9.5.15 (npn m, =20 ), yMOBHO Npunmaroym 3HavyeHHs N Takvmm, Lo OOPIBHIOE HYIHO.

Mpumitka 3. [na 3BUCIB MOSAICHWMX NMCTIB (nonuub), obpamneHmx pebpamu (pucyHok 8.4), 3Ha4eHHs /Iu/, AKi

obuncnooTb 3a hopmynamm 3rigHo 3 Tabnuueto 10.4, cnig 36iNbLUMTM MHOXEHHAM Ha KoediuieHT 1,5.
Mpumitka 4. Mpn 3HayveHHsAX nNpu A <0,8 abo A >4,0 y cdopmynax Tabnuui 10.4 npuimMaeTbCcs BIANOBIAHO

2,(2,)=0.8 abo 4(4,)=4,0.

10.4.7 Y Bunagkax, KOnm He BUKOHYOTbCHA BUMOrKM 3rigHo 3 10.4.6 Ta BignosigHo o tabnuui 10.4
3a OOHMM i3 HACTYMHUX NiONYHKTIB LONYCKAETLCS:

a) 3Ha4yeHHs ﬁ“uf i ﬂ'ufl’ obuucneHi 3a opmynammn Tabnuui 10.4, 36iNbWKTM  MHOXEHHSM Ha
b

KoedilieHT \/¢mARy]/C/N7/n , ane He OGinbwe Hix y 1,25 pasie, sk gns A, BiAnNoBsigHO
0o 10.4.5, a);

0) Ans ABOTaBpOBOro nepepidy 1 Tuny i nepepisy 2 Tuny 3Ha4YeHHs ﬂ“uf [ ﬁ’uf 1> 0B4MCIIEHi 3rigHO 3

dopmynamm (10.30) i (10.31), 36INbWNTU MHOXEHHSIM Ha KOEMILIEHT , WO BM3HAYAETLCA 3rigHO 3

dopmynoto (10.28); ogepxaHi Npy LbOMY 3HAYEHHS l//ﬂ_,uf i y//{uf,l HeobXxigHO npunmMaTK He BinbWwnmKn 3a
3Ha4eHHs BignosigHo 0,81 2,0;

B) 4S8 nepepisiB 4 TMNy 3HAYEHHS /qu , 06umcneHi 3rigHo 3 doopmyroto (10.33), 36inbWwnTH

MHOXEHHSAM Ha KoemilieHT:
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(10.29)
ofepaHi Npu LLbOMY 3HaYeHHS l//lﬂ_.uf HeobxigHoO NpuimaTty He Ginbwmmn 3a 0,9.

(MyHkm 10.4.7 3miHeHo, 3miHa Ne 1)

10.4.8 [pu CTUCKY 3i 3rTMHOM CTPWXKHSA Y OBOX FOMIOBHUX MIOLWMHAX NepeBipKy MiCLEBOI CTiMKOCTI
CTIHOK i MOSICHMX NUCTIB (3BUCIB NONWLb) AONYCKaeTbCS BUKOHYBaTH BignosigHo Ao 10.4.2 — 10.4.7 okpemo
0551 N03aLEeHTPOBOrO CTUCKY Y KOXHIM FOSTIOBHIM NSoLwmMHi iHepuil. INpu LbOMY He A0NyCKaeTbCsl BUKOHYBATH
nepeBipKy 3arasnbHOl CTiIKOCTI eneMmeHTa BignosigHo Ao 10.4.5, B) Sk ANsa CTUCHYTUX €NEeMEHTIB 3 FHY4YKOH
CTIHKOIO.

(MyHkm 10.4.8 3miHeHO, 3miHa Ne 1)

11 PO3PAXYHOK OMOPHUX MNAUT

11.1 TabapuTHi po3mipy B nNnaHi ONOpHOI NANTM MalTb BU3HAYATUCL 3@ YMOBaMMW PO3pPaxyHKy Ha
MiLUHICTb ©eToHy dyHOameHTy. [lepegaya poO3paxyHKOBOrO 3YyCUIISE HaA OMOPHY MAUTY MOXe
3[iMcCHIOBaATUCh Yepe3 hpe3epoBaHUiA TOPELb KOJOHU, WO OBNUPaeTbCs Ha CTpyraHy NMOBEPXHIO OMOPHOI
nnuth (B 6a3ax 3 hpesepoBaHum TopLem), abo Yepes 3BapHi LWBKM (y 6asax 3 TpaBepcaMu i KOHCOMbHUMU
pebpamn).

11.2 ToBLWWHY ONOPHOI NNNTK CAifg BU3HAYaTK 3 YMOBU MILHOCTI Npu 3rnHi 3a hopMyIioH:

B Ry. - (11.1)

Ae Ve — KoedilieHT ymMoB po60TM ONOPHOT NANTK, WO BU3HAYaeTbCs 3a Tabnuueto 5.1;

Mmax — HaMBINbLIMIA i3 3rMHANbHMX MOMEHTIB M, WO AitoTb Ha Pi3HUX AiNsiHKax OMOPHOI NANUTK i
BM3Ha4aloTbCA 3rigHo 3 M.2.

12 PO3PAXYHOK ONMOPHUX YACTUH

12.1 Po3paxyHOK Ha 3MWHaHHA B UMMIHAPUYHUX LWapHipax (uandax) GanaHcupHux ornop cnig
BMKOHYBaTK 3a (OOPMYIoH:

Fy,

n

T <
L25r LRy, (12.1)

ae F — tuck (cuna) Ha onopy;
ra, la — BiANOBIAHO paaiyc i 4OBXMHA WapHipa;
Rjp — po3paxyHKoBuMI ONip MiCLLEBOMY 3MWUHAHHIO NPW LWiNbHOMY OOTUKaHHI, WO NpUMMaeTbCcs
3a Bumoramun 7.1.
12.2 Po3paxyHOK Ha giameTparnbHUM CTUCK KOTKIB HEOOXIAHO BUKOHYBATU 3a (DOPMYIIOHD:
Fro

ndslchdj/c o (122)

J€e N — KinbKiCTb KOTKIB;

ds, Ik — BiANOBIAHO AiaMeTp | JOBXMHA KOTKA;

Rcq — po3paxyHKoBMI OMip AiaMmeTpanbHOMY CTUCKY NPW BifMbHOMY AOTWMKaHHI, O NPUAMaETbCs
3rigHo 3 7.1.

(Mo3sHayky i hopmyny nyHkmy 12.2 3miHeHo, 3miHa Ne 1)
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13 PO3PAXYHKOBI AOOBXWHU | TIPAHUWYHI THYYKOCTI ENEMEHTIB CTAJNEBUX

KOHCTPYKLIN
13.1 Po3paxyHKOBi AOBXWHU eNleMeHTIB NNOCKUX chepm, B’A3eM i CTPYKTYPHUX KOHCTPYKLIN

13.1.1 Po3paxyHKoBi [OBXWUHU Zef i lefl CTUCHYTUX €fleMeHTIB KOHCTPYKLiMA Nrockmux cepm i

B’'AI3eM y X NMOWMWHI Ta 3 nnowuHn (pucyHok 13.1, a, 6, B, ), 3a BMHATKOM €NEMEHTIB, 3a3Ha4YeHuX Yy
BignosigHocTi oo 13.1.2i 13.1.3, cnig npunmaTy 3rigHo 3 Tabnuueto 13.1.

N

a — TPUKyTHa 3i cTosikamu; © — po3KiCHA; B — TPMKYTHA 3i LUNPEHrensmMu;
I — HaniBpO3KiCHa TPUKYTHA; 4 —XpecToBa
PucyHok 13.1 — Cxemu peLliTok chepm ANns BU3HAYEHHS PO3PaXYHKOBUX AOBXUH CTUCHYTUX ENEMEHTIB

Tabnuusa 13.1 — Po3paxyHKOBi JOBXMHU €NEMEHTIB NNOCKMUX bepM i B’A3en

PospaxyHkoBi AOBXWHW [, i [,

o eLTn
HanpamMok no3goBXHbOro 3rnmHy enieMmeHTa oepmm . OMOPHUX PO3KOCIB i P _
nosicis . ereMeHTiB
OMOPHUX CTOSIKIB .
peLuiToK
1. Y nnowwHi doepmn 1,
a) ansa depm, okpiMm 3asHadeHux y nosuuii 1, 6) ) / 0,81/
0) Ans 3BapHUX epMm, €eneMeHTU SKUX BUKOHAHI 3
OAVHWNYHMX KYTUKIB, i dpepM i3 MPUKPINIIEHHAM €eNeMeHTIB ) / 0,91
PeLUiTKM 40 NOsiCiB BNPUTYI
2. Y HanpsaMKy nNepneHanKynsapHOMy 00 NAoWmHU bepmm (3
NowmHn chepmn) 1, :
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PospaxyHkoBi AOBXWHW [, i [,
o et
HanpsiMok No340BXHBOMO 3rMHy enemeHTa gepmm _ OMOPHMX POBKOCI | P _
nosicis . erieMeHTIB
OMOPHUX CTOSAKIB .
peLuiToK
a) ans doepm, OKpiM 3a3HaYeHnxX y nosuuii 2, 6) l A A
06) ana depm 3 nosicamMy 3 3aMKHYTUX npodiniB i3 ] / 0.9
NPUKPINNEHHSM eNneMeHTIB peLUiTK1 40 NOSICIB BMPUTYN : ! o
3. Y byab-koMy HanpsaMKy Ons 3BapHux epm, enemeHTm
AKMX BUWKOHAHI 3 OOWHWYHWUX KYTUKIB, MNpU OOHAKOBUX
BiICTAHAX MK TOYKaMW 3aKpinfneHHss enemMeHTiB Y NIOLUHI 0,851 ! 0,851
Ta 3 NnowmHu depmn (1, =1, )

MpumiTka.

| — reomeTpuyHa OOBXUHA enemeHTa (BiACTaHb MiXK LLleHTpaMy Hanbnmx4nx Bysnis) y NAOWWHI hepmu;

1 — BigCTaHb Mi>X By3namu 3akpinneHnMu Bif 3MileHHs i3 nnowmHu depmMm (nosicamm goepm, crelianbHUMK
B’s13aMW, KOPCTKUMU NAUTAMMW NOKPUTTIB, NPUKPINIeHMMN 4o nosica 3BapHUMU LBaMu abo 6ontaMm ToLwo).

13.1.2 Po3paxyHKoBY OOBXUHY lefl ernemeHTa epmMu i3 NAOWMHN KOHCTPYKLIT, MO AOBXWHI SIKOro

pitote 3ycunnsi ctucky N, i N, (N, > N,) (pucyHok 13.2), HeoGXiaHO BU3HAUaTK 3a POPMYIIOH:

l

N.
ofl = 0,75+O,25V2 ll_ (13.1)

1
Mpy ubOMY pO3paxyHOK 3ararnbHOi CTIMKOCTI enemMeHTa Crig BMKOHYBaTWM Ha Lit0 NO300BXHbOro
aycunns NV,

PoapaxyHkoBi AOBXWUHU lef i lef1 €rleMeHTIB MOCTIMHOrO 3a OOBXWHOK Mepepisy, PO3KpinneHnx

B’A3AMM Ha [ifnsiHKax OLHAKOBOiI AOBXWHW, B SKMX Ail0Tb Pi3Hi MO3A0BXHI 3ycunns, AONYyCKaeTbCs
BM3Ha4yaTu 3rigHo 3 Tabnvueto P.1.

a — cxema goepmu; 6 — cxema nonepeyvHMx ropusoHTanbHUX B'a3en Mix pepmamm (BMA 3B8EpXY)
PucyHok 13.2 — CxemMu 4na BU3HAYEHHST PO3paxyHKOBUX JOBXMH nosica hepmu

13.1.3 Po3paxyHKoBi OOBXWUHU Zef i lefl PO3KOCIB (bepmMn i3 XpeCTOBOK PELUITKOK 38 HasABHOCTI

3’edHaHb y By3nax nepeTuHy enemMeHTiB peLwiTkm (pucyHok 13.1, g) cnig npuimaTu:
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- y NMOLWMKHI chepMn — TakMMu, O OOPIBHIOKTL BiACTaHi MK LEeHTpamMu BY3MiB KPinneHHs
pO3KoCy A0 nosica oepMu i NEPETUHY eNeMEHTIB peLUiTKu (lf =/);
€

- 3 MAOWMHM hbepMu: ansa CTUCHYTUX ENEeMEHTIB — 3rigHO 3 Tabnuueto 13.2; ons po3TArHyTUX
ereMeHTIB — TakMMK, Lo OOPIBHIOKOTL BiACTaHI MiXK By3fiaMy KpinfeHHA eneMeHTIB PeLUiTKM 40 HUKHBOTO i

[0 BEPXHbLOro nosicis oepmu (lefl :ll ).

Tabnuus 13.2 — Po3paxyHKOBi JOBXMHU €NEMEHTIB NepexpecHOl peLUiTku

PospaxyHKOBi AOBXWUHW /., i3 NOWMHA dhepmu npu

KoHCTpyKUia By3na nepeTuHy enemeHTiB peLuiTkm NiATPUMYBaNbHOMY €MNeMEHTi
PO3TArHYTOMY | HENPALOYOMY CTUCHYTOMY
O6unga enemMeHTN He NepepuBaloTLCH / 0,7/, L

MigTpumyBanbHUIA  eNeMeHT  NepepuBaETbCs i
nepekpmBaeTbC PaCOHKOLO:

- po3rnaayBaHuin efieMeHT He NepepuBaeTbLCS 0,7 [, L 1,41

- po3rnagyBaHWA  eneMeHT  NepepuBaETbCca 0,7 1, - -
nepekpmBaeTbCs HacoOHKO

MpumMmiTKa. /| — BiACTaHb MK LEHTpaMm1 BY3NiB KPINfeHHs enemMeHTa peLuiTki 0o nosica depmun i nepeTuHy
€reMeHTIB;
I, — BiACTaHb MK By3namu KpinneHHsa eneMeHTa peLliTki 40 HWKHBOIO | 4O BEPXHBLOro nosica

depmum.

13.1.4 Pagiyc iHepuii / nepepisiB enemeHTiB i3 OAMHOYHUX KYTUKIB NP BU3HAYEHHI MHYYKOCTI cnig
NPUAMaTU TaknM, LLIO OOPIBHIOE:

- MiHiManbHOMY pagiycy iHepuil (i=lml~n) — Mpy pO3pPaxyHKOBIN [OOBXWHI erieMeHTa He
MeHLwin 3a 0,85 / (ge / — BigCcTaHb MiXk LLleHTpamMKn HaNoMKYNX BY3NiB);

- pagiycy iHepuii KyTMka BiOHOCHO WOro OCi, WO npoxoauTb MNeprneHankynspHo abo

napanesibHO NNOLWWHI depmu (i = ix abo I = ly) 3anexHo Bif opieHTauil NIOWWHN 3rnHy depmmn — y

peLuTi BUNajaKis.
13.1.5 Po3paxyHKoBi JOBXWHN lef erneMeHTIB CTPYKTYPHUX KOHCTPYKUIA cnig npuiMaTtiy 3rigHo 3

Tabnuuero 13.3.

Pagiycu iHepuil nepepisiB i enieMeHTiB CTPYKTYPHUX KOHCTPYKLIAN NpU BU3HAYEHHI MHYYKOCTI cnif
NPUAMaTL TaKNMW, LLIO AOPIBHIOOTh:

- pagiycy iHepuii KyTMka BIiOHOCHO WOro OCi, WO MpoxXoauTb MNepneHankynspHo abo

napanenbHo nnowmHi epmu (I =1, abo l=ly) — Ons CTUCHYTUX €ENEMEHTIB, L0 CNpUAMaroTb

Nno3aBy3JioBe nonepevyHe HaBaHTaXXEeHHA;

- MiHiManbHOMY pagiycy iHepuil (i=im,-n ) — Y peLTi BMNagkiB.
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Tabnuusa 13.3 — Po3paxyHKoBi JOBXMHU €NEMEHTIB CTPYKTYPHUX KOHCTPYKLLN
EnemMeHTU CTPYKTYPHUX KOHCTPYKLLiN PospaxyHkoBa JOBXWHaA

L,

1. OkpimM 3a3Ha4YeHnx y nosunuiax 2 i 3 /

2. HepospisHi (L0 He nepepuBaloTbCA Yy By3nax) Mosick, a TaKkox

erneMeHT MNOACIB | pewiTok, WO MNPUKPINIITLCA Y  By3nax
3BaplOBaHHAM BMPUTYN OO KyNbOBUX abo UMMNIHOPUYHUX BY3NOBUX 0,851
enemeHTiB

3. 3 OAMHOYHMX KyTWKiB, LIO NPUKPINMTECA Yy By3nax OfHiew
nonuueto:

a) 3BapHMMUK WBaMu abo 6onTamu (He MeHL, ik ABOMA), PO3MiLLLEHMMM
B3LOBX enemeHTa, npu //i . -

- [0 90 BKMOYHO )
0,90 /

- noHaa 90 go 120 BKNOYHO

- noHag 120 go 150 BKMOYHO (NMLe ANst efIEMEHTIB peLUiTKL) 0,751

- noHag 150 go 200 BKMOYHO (NULLIE AN eNEMEHTIB PeLUiTKn) 0,70/

6) ogHum BonTom npwu /i . :

min

- po 90 BKkNO4YHO /

- noHag 90 go 120 BKNHOYHO 0,951
- noHag 120 go 150 BKNHOYHO (NMLWe AN eNIEMEHTIB PeLUiTKn) 0,851/
- noHag 150 go 200 BKIHOYHO (NMLe AN eNIEMEHTIB PeLUiTKN) 0,80/

Mpumitka. /| — reomeTpyMyHa AOBXMHA ernemMeHTa (BiACTaHb MK LIEHTpamMu BY3MiB CTPYKTYpPHOI
KOHCTPYKLLT).

13.2 Po3paxyHKOBi AOBXWHW eNeMeHTIB NPOCTOPOBMX peLliT4acTUX KOHCTPYKLiN

13.2.1 Po3paxyHKoBi [OOBXWHW | pagiycu iHepuil nepepisiB CTUCHYTUX | HeHaBaHTaXeHUX
enemMeHTiB NPOCTOPOBUX KOHCTPYKUIA (PUCYHOK 13.3), BUKOHAHWX 3 OAMHOYHMX PiBHOMOMWMYKOBUX KYTUKIB
npw BU3HaYEHi rTHy4KOCTI cnig npunmatu 3rigHo 3 Tabnuueto 13.4 ta BignosigHo oo tabnuub 13.5i 13.6.
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a, 6, B — CyMillleHi; I, 4, — HE CyMILLEHi; € — YaCTKOBO CyMilLleHi
(nosHa4eHHs1 — guBnch Tabnuui 13.4 1 13.5)
PucyHok 13.3 — Cxemu NpoCTOpPOBMX peLLiTHaCTUX KOHCTPYKLINM i3 By3namm B CyMiDKHUX FpaHsx
13.2.2 Po3paxyHKOBi JOBXMHU i pagiycu iHepLii po3TArHyTUX eNeMeHTIB, BUKOHAHUX 3 OOUHNYHUX
PiBHOMONNYKOBUX KYTUKIB, MPY BU3HAYEHi THY4YKOCTI Crig npuamaTu:
- Ansi NOSICIB — 3rigHo 3 Tabnuueto 13.4;
- ANSA PO3KOCIB XPEeCTOBOI PeLiTkM 3a pucyHkom 13.3, a, 4: y NAOLWMHI rpaHi — TakmuMmu, Wo

OOPIBHIOTL JOBXMHI Zd i pagiycy iHepuii imin; 3 MAOWMHU rpaHi — TaknMmu, WO OOPIBHIOKTL MOBHIN
[OBXWHI poskocy [, i pamiycy inepuii I, BiJHOCHO OCi, NapanenbHOl NMOLWMHI rpaHi;
- Ansa poskociB (pucyHok 13.3, 0, B, T, €) — TakMMM, WO AOPIBHIOTbL OOBXMHI Zd i pagiycy
iHepuii I, .
Ta6nuua 13.4 — Po3paxyHKOBi JOBXWUHN NPOCTOPOBUX KOHCTPYKLIN, €fTEMEHTU SKMX BUKOHAHI 3 OAMHOYHUX
PiBHOMONMUYKOBUX KYTUKIB

EnemeHTM NpocTOPOBUX KOHCTPYKLLi L i

Mosicn 3rigHo 3:

- puvcyHkom 13.3, a, 6, B m Lin
- pwucyHkom 13.3, T, 4 0,731, Lysin
- pucyHkom 13.3, e 0,641, Lin
Po3kocu 3rigHo 3:

- pucyHkom 13.3,a, A Hylye Lin
- pucyHkom 13.3,6, B, T, €, Myl Lyin
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KiHeub Tabnuui 13.4

EnemeHTU NpoCcTOPOBUX KOHCTPYKLLiN Ly I
Po3snipkun 3rigHo 3: imm
- pucyHkom 13.3, 6, e 0,80 7,
- pucyHkom 13.3, B 0,73 1, Lyyin

Mpumitka 1. |/

. — YMOBHa [OBXWHa, WO npunmaeTbes 3rigHo 3 Tabnuueto 13.5;

M, — KOEeMILEHT pO3paxyHKOBOI AOBXMHY, LLO NPUUMAETLCS 3riaHO 3 Tabnuueto 13.6.

Mpumitka 2. Po3kocu (pucyHok 13.3, a, A) B TOYKax nepeTnHy NoBUHHI ByTu ckpinneHi mixx coboto
3BapHUMM abo OONTOBMMM 3'€AHAHHSAMM.

Tabnuua 13.5 — YMOBHI AOBXWHM €NTEMEHTIB MPOCTOPOBUX KOHCTPYKLLi

YMoBHa 0OBXMHa poskocy [,
KoHCTpyKLisi By3na nepeTuHy eneMeHTiB Mpu NiATPUMYBanbHOMY EnemMeHTi
peLUiTkn pPO3TArHYTOMY HenpaLu4oMy CTUCHYTOM

y
O6wngea CTpWXKHI HE NepepmnBatoTLCS L 1,31, 0,8 i
MigTpumyBanbHUI eNeMeHT nepepuBacTbLCA |
nepekpmMBaeTbCA PACOHKOI0;
po3rnsaysanbHUA eneMeHT He
nepeKkpmnBaETbLCA Y KOHCTPYKLIAX 3rigHO 3:
- pucyHkom 13.3, a 1,31, 1,61, Lo
- pucyHkom 13.3, A (1,75-0,15n) I, (L9-0,1n) £, Jen
By3on nepeTuHy enemeHTiB 3aKpinieHnn Big 1, l, la
rOPU3OHTarNbHOro NepeMilleHHs 3 NAoLWNHU
rpaHi (aiadparmoro ToLLo)

I Id,min

MNpumiTtka 1. n=M ne [

l m,min
d,min"m

— HalMeHLLi MOMEHTU iHepLii nonepeyvHoro nepepisy BignoBigHO

nosca i posKkocy.
Mpumitka 2. Mpu n<1 abo n>3y dopmynax Tabnuui NnpuiiMaeTbcs BianosigHo n=1 abo n=3.

(Mo3Hauky mabnuyi 13.5 3miHeHo, 3miHa Ne 1)
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Tabnuusa 13.6 — KoediuieHTn po3paxyHKOBOI OBXUHM PO3KOCY

3HaueHHsa g, npw /i, , WO AOPIBHIOE

MpuKpinneHHs po3Kkocy A0 MOosCiB 3uauenHs n | A° 60 noHag 60 oo 160

BKITHOYH noHaa 160
o BKIMHOYHO

3BapHuMK wBamu abo Gontamun (He o 2 1,14 0,54 +36i /] 0,765

MEHLL HDK [gBoma), po3MilleHnMun 054 +288; /I
BAOBX PO3KOCY Mowan 6 1,04 , 81,/ 0,740
OpHum 6onTom 3a byAp Akux 1,12 0,64 +28,8i /I 0,820

3Ha4eHb

Mpumitka 1.

n — amBucb Tabnuuio 13.5;

| — OoBXWHa, SIka NPUINMAETLCS TaKOLo, O AOPIBHIOE: Zd — Onsa poskocis 3a pucyHkom 13.3, 6, B, T, €; ld,C 3rigHo 3
Tabnuueto 13.5 — gns poskocis (pucyHkun 13.3, a Ta 13.3, o).

MpumiTka 2. 3HayeHHs KoedilieHTa M, Npyn 2<n<6 cnig Bu3HavyaTu 3a JONOMOrOH MiHIMHOIT iIHTepnonsLii.
Mpumitka 3. Y BMNagKy, KONM OOWH KiHELb PO3KOCY MPUKPINMIOETbCA A0 nosica 6e3 3acTocyBaHHSA (haCOHKM 3a
gonomoroto 3BapHux abo 6onToBux 3’€AHaHb, a APYrMn KiHeub — 4vepe3 hacoHKy, koedilieHT po3paxyHKOBOI
OOBXMHU PO3KOCY NPUAMAETBLCSH TaknMm, LLO AOPIBHIOE 0,5(1+yd) ; MPU NPUKpPINneHHi 060X KiHLiB pO3KOCY A0 NOSICIB
yepes pacoHkn — w, =1,0.

Mpuwmitka 4. KiHui poskociB 3a pucyHkom 13.3, B cnig npukpinnoBaTi, Sk npasuno, 6e3 3actocyBaHHs dacoHOK. Y

LUbOMY BMNAAKy Mpu iXHbOMY MPUKPINSIEHHI O PO3NOPKM i Nosica 3a AONOMOroK 3BapHMX LUBIB ab0 He MeHLle HixX
ABOX GONTIB, PO3MiLLEHNX B3JOBXK AOBXMHW PO3KOCY, 3HAYEHHSI KoedilieHTa (4, NMPUAMAETLCS K MpU n<2. Y

BMNaAKY NPUKPINmeHHs KiHLiB po3kocy oaHNM GONTOM 3HauYeHHs KoedilieHTa 4, NpuiMaroTb 3a uieto Tabnuueto, a

npu 0B4YNCNEHHI 3HAaYEHHS lef. 3rigHo 3 Tabnuueto 13.4 3aMiCTb 3HAYEHHS L, MPUAMAIOTb 3HAYEHHS 0,5(1+,ud) .

13.2.3 Po3paxyHKoBi AOBXWHU lef i paaiycu iHepuii I enemeHTiB, BUKOHaHMX i3 TPy6 M napHux

KyTUKiB, crnig npunmaTty BignosigHo go 13.1.1 — 13.1.3.
13.3 Po3paxyHKOBi AOBXWHU KONOH (CTOSKIB)

13.3.1 Po3paxyHKOBi 4OBXWHU [ of KOMOH (cTosiKiB) NOCTIMHOrO MO AOBXWUHI Nepepidy abo okpemmnx
OiNsSHOK CTYNIHYaCTMX KOSOH Crig Bu3Hadatu 3a oopMyrioro
ly =l (13.2)
ae U — koeqilieHT po3paxyHKOBOT JOBXUHWN KOFOHW;

[ - reomeTpuyHa AOBXUHA KONOHW, OKPEMOI 1T AinsiHKM abo BUCOTa NoBEpXY.

¢

13.3.2 Mpu BM3Ha4YeHi KoediuieHTIB pO3pPaxyHKOBOi [AOBXWMHU KOMOH (CTOSKIB) 3HAYeHHS
MO3AO0BXHIX CUN B enemMeHTax cucTemu cnif npuamatn, SK NpaBurio, Ans TOro X camMoro CnoslyyeHHs
PO3paxyHKOBMX HaBaHTaXeHb, OIS AKOro BMKOHYETBLCS NepeBipKa CTIMKOCTI KOSOH (CTOSIKIB) Ta eneMeHTiB
X nepepisis BiANOBIAHO A0 BMMOr po3ainis 8 10.

JdonyckaeTbCa BM3HA4YaTU KOedilieHT pO3paxyHKOBOI OOBXWMHW KOMOHM MOCTIMHOrO NO OOBXMWHI
nepepisy Ta OKpeMoOi [iNAHKM CTYMiHYacTOi KOMOHW nuwe A8 TaKoro Crofy4YeHHs po3paxyHKOBUX
HaBaHTaXeHb, SKe XapakTepusyeTbCs HanbiNbWMM 3HAaYEeHHAM MOB3O0BXHBLOIMO CTUCKarNbHOrMo 3ycunng y
KONMOHI Ta Ha OKpemin Ti AiNsHui, i ogepXaHi 3Ha4YeHHs KoedilieHTy U BUKOPUCTOBYBATM ONsl iHLIMX
KoMOiHaLi HaBaHTaXXeHb.
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Mpun BM3HaYeHHi KoedilieHTiB po3paxyHKOBOI JOBXMHU KONOH (CTOSKIB) paM HeobXxigHO po3pi3HATH
3aKpinneHi (HeBiNbHi) Ta He 3akpinneHi (BiNbHI) pamu Big nepekocy. Y nepLiomy BUNagKy By3Mn KpinieHHs
purenis 4O KOMOH 3akKpinneHi Big ropnusoHTanbHUX NepemilleHb Y NioWuHI pamMu; y Apyromy Bunagky — He
3aKpineHi Big Taknx nepemilleHb.

Pamu 3 XXOpPCTKMM 3BapHUM 3’€4HaHHAM PUresiB i KOMOH Ta >XOPCTKMM 3alleMeHHAM KOSMOH Y
dyHOaMeHTax, Taki Lo pO3KpinneHi y CBOIM MNMOLWMHI eneMeHTamMu XOPCTKOCTI (CMCTEMOK B’A3ew,
CTiHKaMK, >XOPCTKMMW OUCKAMW MOKPUTTIB i MEPEKpUTTIB Ta iHWMMW KOHCTPYKUiSIMKM), Crig BBaXaTu
HEBINbHUMMU, SKLLO KOPCTKICTb Ha 3CYB PO3KPINIEeHOi enemMeHTaMm XOPCTKOCTI paMn He MeHLle HiX y 6
pasiB nepeBuLLyE BiANOBIAHY XOPCTKICTb paMn 6e3 po3KpinntoBanbHNUX eNeMEHTIB XXOPCTKOCTI.

13.3.3 KoediuieHTn po3paxyHKOBOI JOBXMHW U KONOH (CTOSIKIB) MOCTIMHOIo 3a LOBXUHOK Nepepisy
cnig BM3HaYaTW 3anexHo Big YMOB 3aKpinneHHs iX KiHUiB i BUOY HaBaHTa)eHHdA. [na geskux Bunagkis
OMOPHOro 3aKPINIIeHHs | BUAY HaBaHTaXXeHHS 3HAa4YeHHSA koedpilieHTa uy HaBedeHi B Tabnuui 13.7.

BusHauyeHHs po3paxyHKOBMX AOBXWH KOMOH (CTOSIKIB) Ta KOedilieHTIB pO3paxyHKOBOI AOBXUHU U
BWKOHYBaTM 3rigHO 3 gogatkom P.

BuaHavyeHHA pO3paxyHKOBOI AOBXWHWM efieMeHTa, PO3KPINfeHOro B'A3amMy B OAHIN  NIOLMHI
BU3Ha4aTW 3rigHo 3 Tabnuueto P.1.

KoecpiuieHTn po3paxyHKOBOI [JOBXMHM KOMOH (CTOSKIB) MOCTIMHOMO MO [OBXWHI nepepisy 3
NPYXHUMW 3aKpiNSIEHHAMM KiHUIB chig BU3Ha4aTu 3a oopmyrnamu, HaBegeHumn y Tabnmusax P.2, P.3.

Tabnuusa 13.7 — KoedilieHTn po3paxyHKOBOI JOBXMHMW KOMOH (CTOSIKIB)

N * N N /
| |
CxemMa OnopHOro “= A f/
3aKpiNneHHs1 KOMoH \ / | |
(cTosikiB) i BUA, | / J
HaBaHTaXeHHS : / /
max
feveed Yovevd
U 0,5 2,0 1,0 2,0 0,725 1,12

13.3.4 KoediuieHT po3paxyHKOBOi LOBXMHM [ KOMOH MOCTIMHOrO 3a [OOBXMHOK MNepepisy Yy
MAOWMHI BifIbHUX i HEBINbHWX paM MpPU >KOPCTKOMY 3BapHOMY 3’€4HaHHi pureniB 3 KonoHamu i npwu
O[IHAKOBOMY 3aBaHTaXeHHi pOo3MilleHUX B OOHOMY PpiBHIi By3niB crig Bu3Ha4yatn 3a opmynamu
Tabnuui 13.8.

13.3.5 KoediuieHTM po3paxyHKOBOI [OOBXMHW [ KOMOH (CTOsKiB) 1 Apycy OOHONPOTHHWUX i
GaraTonporiHHMX pamM A0NYyCKAETbLCHA BU3Ha4aTy BignosigHo Ao Tabnuui P.4.

13.3.6 [lpu BigHOLLEHHI H/B>6,0 (oe H — noBHa BMcOTa BiNbHOI GaratonoBepxoBoi pamu, B —

wnpmHa abo 3aranbHW NporiH pamn) NoBMHHa OyTW nepesipeHa 3aranbHa CTINKICTb pamMn B LiNOMy siK
KOHCOJSTbHOIrO CTPWXKHA HaCKpPIi3HOro nepepisy, 3alleMneHoro Ha ornopi.

13.3.7 [pun HepiBHOMIPHOMY HaBaHTaXXEHHI BEPXHiX BY3MiB KOJIOH Y BiflbHilA OQHOMNOBEPXOBIV pami i
HasIBHOCTi )KOPCTKOro AMcka NOKpMTTs abo ropM3oHTanbHUX po3nipok, po3TalloBaHUX MO BEPXY YCiX KOMOH i

CMPAMOBAHUX i3 MMOLWMHA pamK, KOeiLiEHTU PO3PaxyHKOBOI AOBXUHWU [, HaWNGinbll HaBaHTaXEHO!

KOJIOHM Y NIIOLLMHI paMu criig, BU3Ha4aTh 3a (OOpMYyIoto:

73



[BH B.2.6-198:2014

: (13.8)

e U — koediuieHT po3paxyHKOBOI JOBXUHW KOJTOHWU, L0 NepPEBIpSAETLCH, 064NCneHni 3a hopmynamm
Tabnuui 13.8;

]c, Nc — BiQNOBIAHO MOMEHT iHepLii nepepidy i NO3QOBXHE CTUCKanbHE 3ycunns y HanbinbLu

HaBaHTaXeHi KONOHW PO3rNsayBaHoi pamu;
ZNi , ZI,- — BiAMOBIOHO CyMa po3paxyHKOBUX MO3O0BXHIX 3yCWUMb i MOMEHTIB iHepLil nepepisis
i i
YCiX KOIIOH po3rnagyBaHoi pamMu i He Oinbll HiXK YOTUPLOX CYCigHiX paMm (No OBi 3 KOXHOro OOKy
po3rnsayBaHol pamu); NpM LbOMY BCi NO3O0BXHI 3yCUNMs chif BM3Ha4vaTW ANg Tiel XX camol komGiHauii
PO3paxyHKOBMX HaBaHTaXeHb, 3a SKOI B KOMOHI, L0 MEePEeBIpSETbCS, BUHUKAE PO3PaxyHKOBE MNO3O0BXHE
sycunng Ne.
Tabnuusa 13.8 — Popmynu ons BU3HAYEHHS KOeiLEHTIB pO3paxyHKOBOI JOBXMHM KOMIOH pam

KoediuieHT y hopmynax
Cxema pamu (13.3)-(13.7) KoediuieHT
p | n
BinbHi pamu
M gy N L,
Jc IJCE[ Icll
1 0,38
=0 =2, [1+— 13.3
M dor dsg N P k(n +n,) # n (13:3)
Jo| e Ji » P
Sl
Ni JS'.' LN [sllc
Jo| Je| 11
" " o Ii_ 1= LO’% (13.4)
4 ds1y 2 4 k(n, +n,) \ n+0,14
Jo| do| Je| ~ k+1
s«':!.[..' foeosd Ez.
N N NN N BepxHin noBepx Mpun<0,2
Gr | S Dha (2] S[  |kpitp) |2k(m+4m) | (p+0,68)/n+0,22
Vo| e 8| Y| do| Y| k+1 k+1 J0.68p(p+0,9)(n+0,08)+0,1n
it I | 2 — (13.5)
. » CepefHilt noBepx
l b k(pl + pz) k(”l + 7’12) npu n> 0,2
k+1 k+1 _(p+0,63)yn+0,28 (13.6)
HwxHin nosepx \/pn(p +0,9)+0,1n
2k(p,+p,) |k(n +ny)
k+1 k+1
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KoediuieHT y popmynax
Cxema pamu (13.3) |— (13.7) KoediuieHT 1
p n

HeBinbHi pamun

aﬂﬁ& fJ'-.f N& N J:mr } BepxHin nosepx
% Js‘.f ic Js‘.f Js2 F'-? |
J J. ol J J o
%c _ e .8 Ye _ ¢ J.c S| 0,5(p1+p2) n +n,
Ll I L R _ . 1+0,46(p+n)+0,18pn
ly iy o Cepepivt nosepx 1+0,93(p+n)+0,71pn
0,5(p +p,) 0,5(m +n,) (13.7)
HwxHin noBepx
bt D, 0,5(n1+n2)
Mpumitka 1. [, 1,, 1, I, — MOMEHTU iHepLii pO3paxyHKOBUX MepepisiB purenis, ski npunsaraoTb

BiNOBIOHO JO BEPXHBOIO i HUKHBOTO KiHLiB KOMOHW, L0 NEPEBIPSETLCS;

1., [. — BinnoBigHO MOMEHT iHepLii po3paxyHKOBOro Nepepisy i reoMeTpuyHa OOBXUHA KOTNOHMU, sika
nepeBipsiETbCS;

l;, [, — NPOroHn pamu; k — KifbKiCTb NPOroHis;

1.1 - 1,1 . I - 1.1

n:flcunzézcs :L;p:lz‘-

L L, Pt o
Mpumitka 2. [ns kpanHbOI KOMOHM BinbHOT 6aratonporiHHOT paMmun koedpilieHT 4 cnig Bu3HavaTv npu
3HAYEHHAX p | n, NPUNRHATUX AK A4S KOFOH OAHONPOriHHOT pamMu.
Mpumitka 3. [Ins oaHonporiHHOT 6aratonoBepxoBoi pamu npu ofbuucnexHi p, i n, y dopmynax

(13.5) — (13.7) npuiimaeteca p, =n, =0.

13.3.8 KoediuieHTn po3paxyHKOBOI OOBXUHU U OKPEMMUX LINAHOK CTYNiHYaCTUX KOMOH Y MAOLLMHI
pamMun pekomMeHayeTbCA BU3HayaTtu 3rigHo 3 gogatkom C.

Mpn BU3HAYEHHI KoedilieHTIB pPO3PaxyHKOBOI [OOBXWHW L ANd  CTyniHY4acTUX KOJIOH pam
OZHOMOBEPXOBUX MPOMUCIIOBUX CNOPY AOMNYCKaETbCS:

- He BPaxOBYBaTU BMNIIMB CTYMNEHS 3aBaHTaXEHHS | )KOPCTKOCTi CYCifHIX KOJOH;

- ans 6araTonporiHHMX pam (3 KifbKiCTHo NPOroHiB Apa i GinbLue) 3a HAABHOCTI KOPCTKOro Aucka
NoKpUTTS abo ropu3oHTanNbHMX NO3O0BXHIX | MONEpPeYHUX B’A3€er i3 po3nipkamm, po3TalloBaHMMK MO BEPXY
BCiX KOJSOH, siki 3abe3nevyoTb NpOCTOpPOBY POOOTY Kapkaca cnopyn, BU3HaA4aTU PO3pPaxyHKOBi OOBXMHU
KONOH SK ANd CTOSKIB, HEPYXOMO 3aKpinfeHnX y piBHi BY3MniB CMOMYYEHHS 3 pUrensamu pam.

13.3.9 lNpun BU3HAYEHHI KOeILIEHTIB PO3PaxXyHKOBOT JOBXMHU KOJSTOH paMHUX cucteM 3rigHo 3 13.3.3
— 13.3.8 ponyckaeTbCsl BpaxoOByBaTX BMAMB XapakTepy AedOpMyBaHHS CUCTEMU Mig HaBaHTaXXEHHAM
BignosigHo go P.2.

13.3.10 Po3paxyHKOBi AOBXWHM KOMOH Y HaMPsIMKY 3 MMOLWMHU pamMu PEKOMEHOYETLCS, 9K NPaBurio,
npUAMaTL TakMMK, WO [OOPIBHIOKTb BIACTaHI MK By3namu 3akpinfieHHA KOMOH Big TOPW3OHTarbHMX
nepeMillieHb i3 NAOWMHN paMn (OMopamMKn KOMOH, MiAKPaAHOBMX Ganok i NigKpOKBAHMX ddepMm, By3ramu
KpiNfieHHs eneMeHTiB B'A3en i purenie Towlo). Po3paxyHKOBi [OBXMHM [OMYyCKAETbCA BU3HaA4YaTU Ha
nigcTaBi po3paxyHKOBOI CXEMMU, sika BPaxoBYe (DaKTUYHI YMOBW 3aKpPiMseHHsT KOSIOH.

13.3.11 Po3paxyHKOBY OOBXWHY FiflOK MOCKMX OMOP TPaHCMOPTEPHUX ranepen pekoMeHOyeTbCs
NPUAMaTK TaKoHo, L0 AOPIBHIOE:

-y NO3O0BXHBOMY HanpsiMKy ranepei (3 nniowumHu onopu) — BUCOTI onopwu (Big HM3y 6asn Ao oci
HWKHBbOro nosica doepmn abo Hankn), NOMHOXEHIN Ha KOeILIEHT 4, BU3HAYEHWNI AK AN CTOSIKIB MOCTIMHOMO
3a JOBXMHOK Nepepisy 3anexHo Big YMOB 3aKpinneHHs iX KiHLiB;
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- y nonepevyHoMy HanpsaMKy ranepei (B MMAOLWMHI ONopu) — BiACTaHi MiX LleHTpamMu BY3niB peLuiTKu;
npyv UbOMY MOBMHHA OyTWM nepeBipeHa 3aranbHa CTiNKICTb OMOpW B LIMTOMY $IK KOHCOJTIbHOTO CTPWXKHS
HaCKpi3HOro nepepiay, 3aLlemneHoro B OCHOBI.

13.4 'paHUYHI rHYYKOCTi enemMeHTiB

13.4.1 PekomeHayeTbcs WOO rHyykicTe enemeHTa A = [¢f / i He nepeBuLlyBana 3HavyeHHa A, = 200

ONs CTUCHYTUX enemeHTiB i A, = 400 onsi po3TArHyTUX €MEMEHTIB.

(MyHkm 13.4.1 3miHeHo, 3miHa Ne 1)

13.4.2 Y pasi nepeBuLLIEHHA 3Ha4YeHb THYYKOCTI, BKaszaHux B 13.4.1, cnig 4OAATKOBO MNepeBipATU
MILHICTb i CTIRKICTb TaKMX eneMeHTIB Ha [it0 MiCLEBMX HaBaHTaXKeHb Mig Yac TPaHCNOPTYBaHHS | MOHTaXYy.

(MyHkm 13.4.2 3miHeHo, 3miHa Ne 1)

Tabnuua 13.9

(Tabnuuyro 13.9 euny4eHo, 3miHa Ne 1)

Ta6bnuua 13.10

(Tabnuuyto 13.10 euny4veHo, 3miHa Ne 1)

14 PO3PAXYHOK NIUCTOBUX KOHCTPYKLIN

14.1 Po3paxyHOK 060/IOHOK 06epTaHHA Ha MILHICTb
14.1.1 Po3paxyHOK Ha MILHICTb TMCTOBUX KOHCTPYKUiN (060NOHOK 06epTaHHs 3a pucyHkamu 14.1;
14.2 Ta 14.3), aki nepebysatoTb y 6€3MOMEHTHOMY HaMnpyXeHOMy CTaHi, Crnif BUKOHYBaTK 3a (OOPMYIOH0:

Y
Ry,

Y

\/Gﬁ—axay+0§+3r§y <1, (14.1)

e yc — KoeqilieHT yMoB pob0oTH KOHCTPYKLUIN, SKMA NpU3HadaeTbes 3rigHo 3 Tabnuueto 5.1.

Ox | oy — HOpMarbHi HaMpY>XeHHS y ABOX B3aEMHO NepneHANKYNSPHUX HanpsaMKax;

Txy — BOTUYHI HANPY>XEeHHS1 Y TOYLi CTiHKM OBONOHKM, Sika po3rnsgacTbes;

Mpn ubOMy abCOMOTHI 3HAYEHHST TONTOBHMX HaMnpyXXeHb MOBMHHI OyTW He GinblMMK 3a 3HAYEeHHS
PO3paxyHKOBUX ONOPIB, MOMHOXEHMX Ha Y.

14.1.2 HanpyxeHHsi y G€3MOMEHTHUX TOHKOCTIHHMX OOONOHKax obepTaHHsi (pUCyHoKk 14.1), sKki
nepebyBatoThb Nig TMCKOM pianHK, rady abo cunkoro maTepiany, crnig BM3Ha4yaty 3a hopMynamu:

oy =t (14.2)
" 2xrtcos@’ '
p, O
o,=| —-—1n, (14.3)
Lo

e o1 i op — BignNoBiAHO MepudianbHe i KifbLeBe Hanpy>XeHHS;
Fapc — npoekuis Ha BiCb z—z OBONMOHKM MOBHOrO PO3paxyHKOBOrO TUCKY, LIO Ai€ Ha YacTUHY
0060MnoHKM
abc (pucyHok 14.1);
r, 6 — pagiyc i KyT, nokasaHi Ha pucyHky 14.1;
t — ToBLWMHA OOONOHKN;
1 — PO3PaxyHKOBUIA TUCK HA OAMHULIIO NOBEPXHI 060MoHKN, H/MM?;
r1, r2 — pagiycu KpMBU3HN Y TONOBHUX HaMpsiMKax cepeaHbol MOBEepPXHi 0OO0NOHKM.
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Z z N

ro r.
N\ Ebc//o-l : _.fl. <
a I (5 4 9‘

X - 6 Fs

7 N

Z Z
PucyHok 14.1 — Cxema PucyHok 14.2 - PucyHok 14.3 — Cxema KOHi4HOT
000noHKM 06epTaHHA Cxema KOHi4HOT ODOMOHI 000noHKM 0bepTaHHA Npu gji
obepTaHHsA MO300BXHBbOrO 3yCUITNSA CTUCKY

14.1.3 HanpyxeHHss Yy CTUCHYTMX OE3MOMEHTHMUX TOHKOCTIHHMX OBOMOHKaxX o0bepTaHHA, Lo
nepebyBatoThb Nig BHYTPILLHIM PIBHOMIPHUM TUCKOM, CAig BU3HAYMTU 3a DOPMyTiamu:
- 4N UMniHOPUYHNX

_ P Prr
o, = o - 0, = ; : (14.4)
- Ons chepnyHnx
_ P

61_02_2_[ ; (14.5)

- AN KOHIYHUX

P,r Py
| E o, =—— (14.6)
2tcosd tcos@

e P2 — PO3paxyHKOBUI BHYTPILLHIA TUCK HA OAMHULIO NOBEPXHI 0B6OMOHKY;

r— pagiyc cepegHb0i MOBEpPXHi 060MNOHKY;

6 — KyT MiX TBIpHOIO KOHYCa i Oro BicClo Z — Z (pucyHok 14.2).

14.1.4 TMpu nepeBipui MiLHOCTI 06ONOHOK Y MICLSIX 3MiHN IXHBOT (POPMU UM TOBLLMHK, @ TAKOX 3MiHN
HaBaHTaXXeHHS Chif BpaxoByBaTU MiCLEBI HANpPy>XeHHSA (KpanoBun edekT).

14.2 Po3paxyHOK 060NOHOK 06epTaHHA Ha CTiMKIiCTb

14.2.1 Po3paxyHOK Ha CTilKICTb 3aMKHYTMX KPYroBux UMAIHAPUYHUX OBOMOHOK 0b6epTaHHs,
PiBHOMIPHO CTUCHYTMKX Y NapanenbHOMy 4O TBipHOI HAanNpsiMKy, Chif BUKOHYBaTK 3a hOpMYIoH0:

617/” <1
Gcr,lj/c ’

[ile o1 — PO3paxyHKOBE Harnpy>XeHHs1 B 0GO0OHL;
Ocr, 1 — KPUTUMYHE HanpPy)XeHHS1, Lo AOPIBHIOE:

(14.7)

npu 7/t <300 — meHwoMy i3 3HaveHb wRy un CEt/r;

npu #/t>300 — O, =cEt/r;
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TYT r — pagiyc cepeauHHOI NoBePXHi 0BONOHKMY;
t — ToBLWMHA ODOSTOHKW.
3HaueHHs koediuienTiB wnpu 0 <7/t <300 cnig BU3HauMTH 3a hopmyroto

Ry 7
w =0,97—| 0,00025+0,95—~ |~ (14.8)
E )t
3HaueHHs koedilieHTa ¢ cnig Bu3HavaTtu 3rigHo 3 Tabnuvueto 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 BUNagKy no3aueHTPOBOro CTUCKY Y naparnenbHOMY A0 TBipHOI HaNpsiMKy abo B pasi YNCTOro 3ruHy
B JiaMmeTpanbHin NNOWMHI NPY 3HAYEHHAX OOTUYHUX HarpyXeHb Y po3paxyHKOBOMY nepepisi, e Adie
HaMBINbLUWIA 3rMHANbHUN MOMEHT, L0 He MepeBuLlyoTb 3HadeHHss 0,07 E(t/r)%2, HanpyXeHHs ocr1

!
NoBWHHO GyTK 36inbweHe B (1,1 —0,1 0'5 /o1) pasiB, ge O, — HaliMeHLle HanpyXeHHdA (Mpy LbOMY,

HanpyXeHHA po3TAary HeobXiaHO NPUAMATK 3i 3HAKOM «KMIHYC»).
14.2.2 Y Tpy0ax, o po3paxoByOTLCA K CTUCHYTI ab0 NO3aLEHTPOBO CTUCHYTI CTPWXKHI MPU YMOBHIN

FHYYKOCTI A= i\/Ry /E 20,65 NoBMHHA OyTM BUKOHaHa YMOBa:

r E
<z = (14.9)
t R,

Taki Tpybu cnig po3paxoByBaTh Ha CTilKICTb 3rigHO 3 po3ginamu 8 i 10 He3anexHo Big po3paxyHKy
Ha CTiMKicTb ix cTiHOK. Y Bunagky, skwo 7/t<0,57 E/Ry , TO PpO3paxyHOK Ha CTIMKICTb CTiHOK

6GEe3LLOBHMX YN eNEKTPO3BapHUX TPyO He NoTpideH.
14.2.3 UwnningpmnyHa naHenb, obnepTta B3OOBX OBOX TBIPHMX i ABOX Ayrax HanpsiMHOI, PiBHOMIpHO

. 2 . . .
CTMCHYTa BAOBX TBipHUX, Npu b™/rt<20 (oe b — wupuHa naHeni, BUMipsiHa B340BX AyrM HanpsiMHOT)
NoBWHHa OyTK po3paxoBaHa Ha CTiVKICTb sIK NacTMHKa 3a hopMynamu:
- NpY po3paxyHKOBOMY Hanpy»eHHi < 0,8 Ry

by /E, (14.10)
t o

- NPW po3paxyHKOBOMY HanpyXeHHi o = Ry

b 37 (14.11)

/ R
1+500—>
E

Mpn 0,8R, <0 <R, HaiBinbLue BigHOLIEHHS b/t cnin susHauaty niviriHolo inTeprionsiLiero.

Axwo bz/l”t>20, TO NaHenb Ccnig po3paxoByBaTW Ha CTiMKICTb Sk OOOMOHKY BiANOBIAHO
no 14.2.9.

14.2.4 Po3paxyHOK Ha CTIMKICTb 3aMKHYTOI KPYroBoOi LUMAIHOPWYHOI 0BO0NOHKM obepTaHHA npu Aii
30BHILLHBbOr0 PiBHOMIPHOrO TUCKY O, CMPSIMOBaHOro HopmasnbHO A0 6i4HOT MOBEpXHi, Cnif BMKOHYBaTW 3a
dopMynoto:
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O
Dt <y (14.12)

O-cr,Zj/c
ae 0-2 = pi’/t — pO3paxyHKoBe KiﬂbLl,eBe HanpyxeHHA B O6OJ'|OHL|,i;

Ocr,2 — KPUTUHHE Hanpy>XXeHH4, WO BU3Ha4Ya€EeTbCA 3a cbopmynaMM:

-npn 0,5</,/r<10

3/2
(g =0=55EL(LJ : (14.13)
’ L\ r
-npn [, /r>20
2
o, :0,17E(§j | (14.14)

- npn 10 < [¢1 /r < 20 HaNpy>XeHHA ocr2 CAig BU3HA4YaTU 3a NiHINHOW iHTepnonAujeto.

TyT le1 — LOBXUHA LMMIHAPUYHOI OBONOHKM.

Ta x cama obonoHka, ane nigkpinneHa KinbueBummn pebpamm KOPCTKOCTi, PO3MILLLEHUMUN 3 KPOKOM
s > 0,5r mix ocsimu pebep, NoBMHHA ByTN po3paxoBaHa Ha CTiNKiCTb 3a opmynamum (14.12) — (14.14) i3
3aMiHOK B HUX 3HAYEHHS l¢1 HA 3HAYEHHS S.

Y ubOMYy BMNaaKy NOBMHHA 3a40BONLHATUCA NepesipKa 3aranbHOoi CTINKOCTI pebpa y CBOIN NMOLWHI,
BMKOHaHa 4K NS LeHTPanbHO-CTUCHYTOro CTPWXKHA BignoBigHO Ao 8.1.3 Ha Aito Mo340BXHLOro 3yCunng
N = prs Npu po3paxyHKOBIA LOBXWHI CTPWXKHSA ler = 1,8r; Npu UbOMY Yy PO3paxyHKOBWIA Mnepepi3 pebpa

)opcTkocTi cnip BkntodaTy ainsHkm o6ononkm saswmpiukn 0,652, /E'/ R, 3 koxworo 6oky sin oci pebpa, a

YMOBHa FHYYKICTb CTPWKHS A = /@/Ry /' E e nouHHa nepesuLLyBaty 6,5.

lMpn BUKOPMCTaHHI OOHOCTOPOHHBLOrO pebpa XOPCTKOCTI MOro MOMEHT iHepLii cnig ob4mcnioBaTu
BiQHOCHO OCi, L0 36iraeTbcsl 3 HANBNXKYOI MOBEPXHEK OBOMOHKM.

14.2.5 Po3paxyHOK Ha CTifKiCTb 3aMKHYTOI KpYroBoOi UMMiHAPWYHOI OOOMOHKM 06epTaHHs, sdka
nignsarae ogHouvacHin pgii 3ycunb, 3asHadeHux BignosigHo no 14.2.1 i 14.2.4, cnig BWKOHyBaTuM 3a
dopmMynoto:

Yu| S " o, <1, (14.15)
Ve \ O O

ne ocr1 004YMcnoTb 3rigHo 3 BuMoramn 14.2.1, a o2 — BignosigHo oo 14.2.4.
14.2.6 Po3paxyHOK Ha CTiliKiCTb KOHIYHOi OOONOHKM OBepTaHHA 3 KyTOM Haxuny cTiHkn 6 <60°,

CTUCHYTOI NO340BXHBOI cunoto N BAOBX OcCi (pucyHok 14.3), cnig BUKOHyBaTK 32 (hOPMYJIOH:

NYVw <y, (14.16)
N 7.
Ae Ne-— KpUTUYHa cuna, Lo BM3HAYaeTbCsi 3a hopMYyrioH:
N, =6,28t0,, 7, cos’ 6, (14.17)

TYT t — TOBLUMHA OBONOHKM;
Ocr,1 — 3HAYEHHSI KPUTUYHOIO HanpyXeHHsi, obuncneHe 3rigHo 3 14.2.1, i3 3amiHol pagiyca r Ha pagiyc rm,
LLIO JOPIBHIOE:

_ 0,91, +0,1r,

cosO (14.18)

m
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14.2.7 Po3paxyHOK Ha CTilKICTb KOHIYHOI 0B0MOHKN 0bepTaHHA npu Aii 30BHILLHLOrO PiBHOMIPHOMO
TUCKY P, CNPAMOBAHOr0 HopMarsnbHO 0 6iYHOT NOBEPXHiI, Crig BUKOHYBATK 3a hOPMYIIOH:

O,
T <, (14.19)
O-cr,27/c

e o» =prm / t — po3paxyHKOBE KiNibLIeBE HanNpy>XeHHs1 B 000MOHLj;
Ocr.2 — KPUTUYHE HaMNpPY)XXEeHHS, WO BU3HAYaETLCA 33 hOPMYIIOH:

3/2
t
o, ,=0,55E2 ~ (14.20)

e rm — pagiyc, Wo BU3HavaeTbes 3a hopmynoto (14.18);
hm — BMCOTa KOHIYHOI 0BONOHKKM (Mi>k OCHOBaMM).
14.2.8 Po3paxyHOK Ha CTilKiCTb KOHIYHOI OOONOHKM 00epTaHHA, WO nignarae ogHoudacHin gii
HaBaHTaXeHb, 3a3Ha4veHnx B 14.2.6 i 14.2.7, cnig BUKOHYBaTK 3a hOPMYIIOH0:

Yo N L 92 | (14.21)
7/6' NCV GC}",Q, ’

e 3HadeHHs Ner i ocr2 cnig obumncntoBaTty 3a popmynamum (14.17) i (14.20) signosigHo.

14.2.9 Po3paxyHOK Ha CTifKiCTb NOBHOI chepnyHOi 0O0NOHKN (4u i cermeHTa) npu r/t <750 i gii
30BHILLHBOrO PIBHOMIPHOIO TUCKY P, CNPSAMOBAHOrO HOpMarnbHO [0 ii MOBEpxHi, cnif BMKOHYBaTU 3a
dopMynoto:

OVn 1

< 14.22
oY ’ ( )

ne O = pr/2t — pospaxyHkose HanpyXeHHs;

O, = 0,1Et/r - KPUTUYHE HaMpy>XEHHS, L0 NPUAMAETBLCS He GinbLUMM 3a 3HAYeHHs Ry,

TYT r — pagiyc cepeauHHOI NoBepXHi cdhepnyHOi 0O0MOHKN.

14.3 OCHOBHi BUMOIM A0 pO3paxyHKy cTareBUX MeMOpaHHUX KOHCTPYKLiN

14.3.1 Po3paxyHOK MeMOpaHHMX KOHCTPYKLi MOBMHEH BUKOHYBATUCA 3 ypaxyBaHHSIM CHiNlbHOT
poboTM MembpaHu | enemeHTiB KOHTYypy, iX AedopMOBaHOro CTaHy, reOMETPUYHOI i KOHCTPYKTMBHOI
HEnNiHIMHOCTI MembpaHu, a TakoX 3MiHW PO3PaxyHKOBOI CXEMW KOHCTPYKLIi, WO obyMOBneHa NpUMHATOD
NOCMigOBHICTIO MOHTaXy, CUIOBUX | TEMNepaTypHUX BASNBIB.

14.3.2 lpn po3paxyHKy MemOpaHHMX KOHCTPYKLUiN OOMMpaHHs KPOMOK MeMOpaHu Ha MpyxHi
ereMeHTV KOHTYPY Cnia BBaXaTu LWapHIPHMM B3L4O0BX MiHii 06NMpaHHs i CMPOMOXHUM nepeaaBaTh 3CyB Ha
ereMeHTU KOHTYpY.

14.3.3 HopmanbHi i 4OTUYHI HanpyXeHHSs, pO3MnoaineHi B3OOBX KPOMOK MeMOpaHwu, Cnif BBaxaTu
YPiBHOBaXXEHMMM CTUCKOM i 3rMHOM OMOPHOIO KOHTYPY B TaHreHuianbHini nnoLwmHi.

14.3.4 ToBwmHa memMOpaHM BM3HAYAETLCA po3paxyHKoM BignosigHo A0 14.1.1 3 ypaxyBaHHSM
MOXNMBMX  BiAXWSI€Hb  TOBLMHM |  MILHICHUX  XapakKTepUCTUK  TOHKOSIMCTOBOrO  npokaty  Big
XapakTepuUCTUYHUX 3HayeHb, HOPMOBAHUX pPO3MIpIB reOMeTPUYHUX HeOoCKOHanocTen, 06yMOBREeHNX
3aCTOCYBaHHSM MPUMAHATOrO MeToay MOHTaxy. [lpn po3paxyHKy MNPOroHHOI YacTMHWM MOKPUTTA cnig
obmMexyBaTUCA MPYXHbOK cTagieto podboTn maTtepiany.

Mpn po3paxyHKy Ha MiUHIiCTb 3a dopmynoto (14.1) koedilieHT yMOB poboTn YLl KOHCTPYKLiA npwu
BpaxyBaHHi BiOAXUIIEHHA TEeOMEeTPUYHMUX PO3MIpIB | MILUHICHMX BNACTMBOCTEN JIMCTOBOrO MpOKaTy,
reoMeTpuUYHMX NOYATKOBMNX HEJOCKOHANoCTen Moxe ByTn yTOUHEHU 3a (hopmMyInoto:
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(14.23)

reoMeTpUYHNX PO3MIpIB i MILUHICHMX BRacTMBOCTEN NMCTOBOMO MPOKaTy Bif XapaKTepPUCTUYHUX 3HAYEHb, i
npunmaeTbes 3a Tabnuueto 14.2;

7c(g) — ckragoBa koediuieHTa yMoB po6OTU KOHCTPYKLIN J., WO BPaxOBYE BiOXWUMEHHS MOBEPXHI

000nOHKYM Bif NPOEKTHOT reomMeTpii i NpuiMaeTbesa 3a Tabnuueto 14.3.

Tabnuusa 14.2 — KoedpiuieHT 7/c(t)’ L0 BPaxoBYE MiHIUBICTb MrEOMETPUYHUX i MILHICHUX XapakTepucTuk

B

a — Ha Kpyrnomy nnaxi; 6 — Ha oBanbHOMY MnaHi; B — Ha NPSIMOKYTHOMY NIaHi

nMcToBOro npokaty knacis miyHocTi C255 ta C345 3rigHo 3 CTY 8539
(MocunaHHs 3miHeHO, 3MiHa Ne 1)

PucyHok 14.4 — "eomeTpist NoBEpXHi 060NOHKM NO3UTUBHOI rayCOBOI KPUBUHM

30HM
MnaH Twun KOHTYpY —
NMPUKOHTYpHA nepucpepinHa LeHTpanbHa
MpsamokyT "Hy4knin 0,92 (0,94) 0,96 (0,97) 0,98 (0,99)
HUR YKopcTtkui 0,93 (0,95) 0,95 (0,96) 0,90 (0,93)
KoV Hepyxomuii 0,96 (0,97) 0,94 (0,95) 0,92 (0,93)
Py MigaTnueun 0,94 (0,95) 0,90 (0,93) 0,88 (0,91)

MpumiTka. 3HadyeHHsA y ay>KKax HaBeaeHi Ans ctani knacy miuHocTi C345.

Tabnuusa 14.3 — KoediuieHT 7C(g), LLIO BPaxoBY€ BiAXUINEHHSA BiJ NPOEKTHOT reoMeTpil NOBEPXHI

000M0OHKM, BUKOHAHOI 3 JIMCTOBOro NpokaTy knacis MiyHocTi C255 ta C345 3rigHo 3 [ICTY 8539
(MocunaHHs 3miHeHO, 3MiHa Ne 1)

3Ha4YeHHs V() AN Az

MnaH KoHTyp 3oHa [insiHka 30HK 5057 5 04F 5087
MDUKOHTYOHE KyToBa 0,99 (0,99)| 0,80 (0,85) 0,67 (0,76)
P yp i 0,99 (0,99)| 0,85(0,89)| 0,75 (0,81)
[Hy4KkniA Mepucbepiina Ha BigcTani a/4| 0,97 (0,98)| 0,76 (0,85) 0,65 (0,73)
MpsivokyT [HLwi 0,98 (0,99) | 0,90 (0,92) 0,78 (0,84)
i LleHTpanbHa Yci 0,97 (0,97)| 0,91 (0,94) 0,86 (0,90)
MpUKOHTYpHa KyToBa 0,96 (0,97)| 0,93 (0,95) 0,65 (0,75)
KopcTki [HwWi 0,96 (0,97)| 0,75 (0,82) 0,60 (0,70)
Mepuchepiiina Ha BigcTaHi a/4| 0,93 (0,95)| 0,91 (0,94) 0,65 (0,75)
[HLWi 0,96 (0,97)| 0,85 (0,90) 0,70 (0,80)
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MnaH KoHTyp 3oHa JinsHka 30Hu SHAUBHHA Je(y) ANA A2
0,02f 0,04f 0.08f
LleHTpanbHa Yci 0,98 (0,99)| 0,92 (0,94) 0,60 (0,70)
MnaH KoHTyp 3oHa SHAUGHHA Je(g) ANA AZ
0,00027R | 0,00038R 0,00107R
MprkoHTYpHa 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)
Kpyrnuii 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)
Migpnatnueni 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 — cepeaHin po3mip BigXuUneHb Big NPOEKTHOT reoMeTpil;
f — noyaTkoBa CTpina npoBucaHHs (pUcyHok 14.4);
R — noyaTkoBWU papgiyC KpUBWM3HM MOBEPXHi ANS MOKPUTTIB Ha Kpyrrnomy nnaHi pucyHok 14.4, a (ans
OBarnbHOro MaHy — Rmax, pUcyHok 14.4, 6);
a — HanGinbLWKUM po3mip NNaHy MeMoOpaHHOT 060MOHKN (PUCYHOK 14.4).
Mpumitka 2. 3HavyeHHs y AyxXkax HaBegeHi Ang ctani knacy migyHocti C345.

14.3.5 [Mpun po3paxyHKy ONOPHMX ENEMEHTIB KOHTYPY MEMOpPaHHMX KOHCTPYKLI CNig BpaxoByBaTu:

— 3MMH Y TaHreHujianbHin NAOLLMHI;

— OCbOBUWW CTUCK B efleMeHTax KOHTYpY;

— CTUCK, OOYMOBIEHWA OOTUYHMMW HAMPY>XEeHHsIMW, CNPSIMOBaHMMM B3OOBX MiHii  KOHTaKTy
MeMOpaHu 3 enieMeHTaMn KOHTYpY;

— BUIMWH Y BEPTUKANbHIN NAOLMHI.

14.3.6 lpy npukpinneHHi membpaHn 3 EeKCUEHTPUCUTETOM BiOHOCHO LEHTpa Barn nepepisy
erieMeHTIB OMOPHOro KOHTYpPY MNpW pO3paxyHKy OCTaHHbOro, OKpiM (pakTopiB, 3asHaveHux y 14.3.5,
HeobXiAHO BpaxoByBaTU KPYYEHHS!.

14.3.7 Tpn BU3HAYEHHI HanNpyXeHb Yy LEHTPi Kpyrnux y nnaHi nnockux membpaH, Ha dki gie
po3nogifieHe HaBaHTaXXEHHS, AOMYCKAETLCA MPUUMATH, LLO OMOPHUIA KOHTYP € HeaAedOPMOBaHUM.

14.3.8 [Ina BM3HAYEHHS HanpyXeHb Y UEHTPpi eninTu4yHoi MemOpaHu, 3akpinneHoi Ha
aedopmoBaHOMYy KOHTYpi, ONYCKaeTbCA 3aCTOCOBYBaTWM BUMOrK BianosigHoO A0 14.3.4 3a ymOBM 3amiHu
3HaA4YeHHs pafiyca 3HadeHHsIM BinbLUoi ronoBHOI NiBOCI eninca (Npu LbOMY, BiOHOLWEHHsT GinblIOi NiBOCI
eninca 4o MeHLOT He NOBMHHO nepeBuyBaTt 1,2).

15 BUTPUBATNICTb

15.1 CraneBi KOHCTPYKLIi Ta enemMeHTH, siki cnpuiiMatoTb 0araTokpaTHO Aitodi pyxomi, BibpauinHi um
iHLOro BUAY 3MiHHI HaBaHTaXEHHS 3 KiNbKICTIO UMKNiB HaBaHTaxeHb 10° i GinbLie, Lo MOXYTb NPU3BECTU
0O sBMWWA YTOMMEHOCTi, Ccnif npoekTyBaTu (3 BpaxyBaHHAM BUMOr [0 Martepiany, TexHonorii
BUrOTOBJIIEHHS) i3 3aCTOCYBaHHAM KOHCTPYKTUBHMX PilleHb, WO HEe BUKIMKAKTb 3HAYHOI KOHLUEHTpauii
Hanpy>XeHb, i NepeBipATU PO3PaxyHKOM Ha BUTPUBANICTb.

1o KOHCTPYKLiA Takoro Tuny cnig BiAHOCUTK: Ganku KpaHoBMX KOMiln, ©anku poboyumx nnoLwiagok,
€NeMEHTN KOHCTPYKLiA OyHKEPHUX i po3BaHTaXyBalibHMX €cTakaf, KOHCTPYKUil, Ha sIKuX BCTaHOBIIEHI
OBUMYHW, KOHCTPYKUii BMCOTHMX cropyn (Tuny aHTeH, AumoBux Tpy6, worn, 6awTt TOWo), niginoMHo-
TPaHCMNOPTHI CNopyaM, iHLWi KOHCTPYKLUIT, WO CNpUAMatoTb ANHAMIYHI 3MiHHI HABaHTaXXEHHS.

KinbKiCTb UMKNIB HaBaHTaXeHb Cig NPUAMATX 3a TEXHOMOTMYHMMK BMMOramm ekcnnyatauii abo
ICHYHOUYMMW JaHMMK 3 ICTOPIT HABaAHTaXXEHHS!.

[na KOHCTPYKUiN BMCOTHMX crnopyn (TMny aHTeH, AumMoBuX TpyO, worn, 6awT Towo) i nighoMHo-
TpaHCMOPTHUX crnopyn, Onop NOBITPAHWUX MiHIN enekTponepeAaBaHHs, BiAKPUTUX PO3NOAINbYMX MPUCTPOIB
Ta KOHTAKTHUX MEpPEX TPaHCMOPTY, NaCaXWUPCbKMX Ta BaHTaKHWUX KaHATHMX OOPIr NMpyM po3paxyHKy Ha
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BUTPUBAnNICTb Cri BpaxoByBaTW 3MiHY HanpyxeHb, sika BiAOYBaeTbCSA MPU KONMUBAHHAX KOHCTPYKLLi
BMOMNepeK HanpsMKy BiTPOBOro NOTOKY B peXMMax BiTPOBOIro pe3oHaHCy.

Crtanesi KOHCTPYKLUIT Ta IXHi enemeHTH, Ski 6e3nocepeHbLO CNPUMMalOTb HAaBaHTaXKEHHS 3 KiNbKICTIO
LUMKNIB HaBaHTaeHb MeHLIo 3a 10%, cnig NpoekTyBaTy i3 3aCTOCYBaHHSAM KOHCTPYKTMBHUX pPillE€Hb, LLO
BMKITIOYAIOTb 3HAYHY KOHLIEHTPAL0 Hanpy>XeHb.

Po3paxyHOK KOHCTPYKUin Ha BUTpMBaniCTb Crig BUKOHYBaTM Ha [0 HaBaHTaXeHb,
pernameHToBaHmx 3rigHo 3 JBH B.1.2-2.

15.2 Po3paxyHOK cTaneBux KOHCTPYKLiA Ha BUTPMBAnNICTb BUKOHYETbCA Y (QOPMi OLiHIOBaHHSA
AoBroBivHoOCTI T (TepMiHy ekcnnyaTauir), 3a SKol BUKOHYETbCS YMOBa MiLlHOCTI, 3anucaHa y Burnag;:

V.ar <1, (15.1)

ae Arp — HakonuyeHe NOLUKOOKEHHS BiJ YTOMIEHOCTI 3a TepMiH ekcnnyaTauii T.

15.3 [Ina xapakTepHuX YMOB eKchfyaTauii KOHCTPYKUT BUAINAIOTLECA TUMOBI MPOEKTHI pexumu
HaBaHTaXXEHHSA, AKi MOBUHHI BigoGpaxxaTu OCHOBHI 3aKOHOMIPHOCTI 3MiHM PIBHS i NOBTOPHOBAHOCTI 3MiHHUX
Hanpy>XeHb Y 1i enemMeHTax.

KOXHWIA 1 -1 TUNOBUIM NPOEKTHUN PEXMM HABaAHTaXEHHS 3a[1aEThCS:

cepeaHiM 3HaYEeHHSIM LMKMIYHUX HaMnpy>KeHb 3 aMMAiTyAo oz, Y PO3paxyHKOBOMY nepepisi;

MiHiMansHuUm O, ; | MakcumanbHum O, ; PIBHAMU HanpyeHb Y po3paxyHKOBOMY nepepisi;

KoediLieHTOM acumeTpii HanpyxeHb O; =0, ; /Gm

ax,i ;
- KiNIbKICTIO LWKMIB LMX HaNpy>eHb 7,
AMMNNITYAHI HaNPYXeHHA LMKNY 3B’sA3aHi 3 MiHIManNbHUMM i MakCUManbHUMKN HanpPy>XeHHSMU LUKy
CNiBBiAHOLLUEHHAM 2(5” =GO ax,i ~ Omin,i -
Y Bunagky BiACYTHOCTI [aHMX 3 MPOEKTHOI iCTOpii HaBaHTaXEHHS 3HAYEHHS oai OOMYCKAETbCA
BM3Ha4yaTU 3a popmynoto:
Oa,i = KO'cm, (152)
ae K - koediuieHT, WO NpuimaeTbes 3rigHo 3 gogatkom T (Tabnuua T.1);

O,y — Hailbinblie 3a aBCOMIOTHUM 3HAYEHHSIM CTATUYHOTO HaMPYKEHHS Yy PO3PaxyHKOBOMY

nepepisi, obuMcneHe 3a nepepisom HeTTO i 6e3 ypaxyBaHHS koedilieHTiB ANHaMIYHOCTI i koedilieHTIB, sKi
BMKOPUCTOBYKOTLCA NPU po3paxyHKax Ha CTINKICTb.

15.4 HakonuyeHe MoLLKOMKEeHHS Bid YTOMITEHOCTi d, 3a 4ac T BU3Ha4Ya€eTbCA 3a POPMYIIoH:
Jon
ar,= 2 N (15.3)
i=1"
e j — KiNbKiCTb TMMOBMX PEXNMIB,;

N; — rpaHn4HO gonycTnma KiflbKiCTb LIMKIB NPU HANPY>XEHHAX 3 aMNIliTy4ol Gaj, 9Ki 004MCAOTLCA
3a opMyIioH:

3
4,10
20,,
ln -7
(1 - pi)Rw'

Ao i B — napameTpu, WO BM3HaYaoTbCs 3rigHo 3 Tabnuueto T.2;

P =

-B,-10°, (15.4)
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Rvi — po3paxyHKkOBa rpaHuUsa BUTPUBANOCTI pO3paxyHKOBOro nepepisy i-Toro TUNoBOro NPOEKTHOro
peXuMy HaBaHTaxeHHsi, H/MM?, aka BU3HavaeTbea 3riaHo 3 15.5.
B pospaxyHOK npuiMaroTbCs BCi 3HAYEHHSA HampyXeHb 3 aMniiTygor oaj, SKi BignosigatoTb
wepisocti 20, /(1-p,)>R,, .
15.5 3a KOHCTPYKTUBHO-TEXHOMOMYHMMWN O3HAKaMuW OCHOBHMM MeTan, 3BapHi 3'€dHaHHA Ta
3'eQHaHHA Ha BMCOKOMILHMX BonTax MK enemMeHTamu i By3ramu KOHCTPYKLIN 3 ypaxyBaHHAM il 3ycunb
BiJHOCHO pO3paxyHKOBOro nepepisy NoAiNsawTb Ha cim rpyn (auBuck Tabnuuio T.3).

3HadeHHs rpaHuui BUTpUBanocTi Ry Ansa rpyn enemeHTiB 3rigHo 3 Tabnuueto T.3 BM3Ha4YaeTLCA 3a
dopMynoto:

20-1 So‘
- 2% 11,632
a7 p) -] (15.5)

R,

3HauyeHHsa napameTpis y chopmyni (15.5) npunmatotbes:

O_, i d - srigHo 3 Tabnuueto T.4;
Sa_, — 3rigHo 3 Tabnuueto T.5.

16 NMPOEKTYBAHHSA 3’€AHAHb CTAJIEBUX KOHCTPYKLIA

16.1 3BapHi 3’egHaHHA

16.1.1 [pu NpoekTyBaHHi CTaneBmnx KOHCTPYKLN 3i 3BapHUMUK 3'€QHAHHAMU Cria:

- 3aCTOCOBYBATM MiHiManbHO HeOOXiOHY KiNbKiCTb 3BapHMX LUBIB i NpuM3HavaTu iX MiHiMarnbHi
po3mipu;

- 3abe3neyyBaTu BiMbHWUA AOCTYN OO0 MiCLb BWKOHAHHS 3BapHUX 3’€AHaHb 3 ypaxyBaHHAM
BMOpaHOro BuAy i TEXHONOriT 3BaptOBaHHS.

16.1.2 OCHOBHI TVMUW, KOHCTPYKTMBHI efleMeHTU i pOo3Mipu 3BapHUX 3’€dHaHb Criig npunuMaTtuy 3rigHo
3 «[JCTY EN ISO 9692-1, ACTY EN ISO 9692-2, CTY EN 1708-1 ta ACTY EN 1708-2.

(lMyHkm 16.1.2 3miHeHo, 3miHa Ne 1)

16.1.3 [Mpu BnbOpi 3BaproBanbHUX MaTepianis peKkoOMeHOYyETLCA BPaxoByBaTW rPynu KOHCTPYKLIN,
HaBedeHi y goaatky A Ta kepyBaTucs BuMoramu, BignosigHo go 6.2.2 Ta gogatky B.

16.1.4 3BapHi CTMKOBI 3’€AHaHHA NNCTOBUX AeTarnen pekoOMeHAYETbCs, sIK NPaBuo, NPOeKTyBaTu
NPSAMUMM 3 NMOBHMM MPOBAPOM i3 3aCTOCYBaHHSM BUMBIAHWX MMAHOK, SKi BUrOTOBMSAIOTLCA 3 TOMO CamMoro
npokaTty, WO MW OCHOBHMMN MeTan. Y MOHTaXHMX yMOBax AOMYCKAETbCA OOHOCTOPOHHE 3BapltOBaHHS 3i
3BOPOTHIM (QOpMYyBaHHAM LWBa. 3BaplOBaHHA Ha CTaneBin nigknagui, Wo 3anuwaeTbes, Moxe 6yTtn
3acTOCOBaHE AN KOHCTPYKLUi 3 i 4 rpyn 6e3 obmexeHb, a Ans KOHCTPYKUIn 1 i 2 rpyn — y BUNagkax Konu
3BOPOTHE (POPMYBaHHS LLUBa HE MOXIMBE.

16.1.5 Po3mipy 3BapHMX KYyTOBUX LUBIB i KOHCTPYKLiS 3'€QHaHHSA MOBWHHI 3a00BOSIbHATU Takum
BYMOram:

a) KaTeT KyTOBOrO LUBa kf (pncyHoK 16.1) NOBMHEH 3a40BONBHATU BUMOram po3paxyHKy i 6yTu, sk

npaBuo, He MEHLLMM 3a 3a3HadeHnn y Tabnuui 16.1;

- KaTeT WBa y TaBpOBOMY OBOCTOPOHHBLOMY, @ TakoX Y HanyCcTKOBOMY i KyTOBOMY 3’€AHaHHSIX
OOMyCKaeTbCa NpUAMaT MEHLWIMM 3a BKalaHui y Tabnuui 16.1, ane He MeHWUM 3a 4 MM, NpU LbOMY
po3Mipu WBa MNOBMHHI 3abesneyyBaTM WMOro Hecy4yy 30aTHICTb, WO BW3HAYaAETLCA PO3PaAXYyHKOM.
BupoBHMYMM KOHTpONem nosmHHa OyTn ycTaHOBEHA BiACYTHICTb AedekTiB, Yy TOMY YMCHi TEXHOMOrIYHMX
TPILLMH;

0) KaTeT KyTOBOrO LIBa kf (pncyHok 16.1, a) He noBMHEH nepesuwyBath 1,2 t, ge t — HaiMeHwWwa 3
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TOBLUWH 3BaplOBaHUX ENIEMEHTIB;

- KaTeT wWBa, NPOKNageHUn B3O0BX 3aKPYrneHol KPOMKM (haCOHHOrO MpoKaTy TOBLUMHOW f, 4K
npaBwuso, He NoBUHeH nepesuwlysatn 0,9 f;

B) po3paxyHKoBa AOBXWHA KyTOBOrO LLBA MOBMHHA ByTN He MeHLa HiX 4Kkri He MeHLa Hix 50 mm;

I) pexxum 3BaptoBaHHs crig obupaTu Tak, wob dopma wea (pucyHok 16.1, 6, B) 3a40BOMbHsANA Taki
YMOBM: 4518 KyTOBOro wea — b/ h > 1,3; ansa cTMkoBoro ogHonpoxigHoro wea—b/h > 1,5;

1) po3paxyHKoBa [OBXWHa hraHroBoro LBa NOBUHHA OyTY He BiNnbLLIOK HiX 85,3fkf 32 BUHSTKOM

LWBIB, Y SKMX 3yCWUNNs Ai€ B3AOBX YCi€l JOBXMHM LWBaA (TyT ﬂ 7 — KoeqiLjieHT, LWo npyiMaeTbes 3a

Tabnuueto 16.2);

€) po3Mip HanyCcTKy MOBMHEH OYyTM He MEHLW HiK M'aTb TOBLWMH HAWTOHLUOrO i3 3BaproBaHUX
€reMeHTIB;

X) CMiBBIAHOLIEHHA PO3MIpiB KaTeTiB KyTOBWUX LUBIB crfig npuimatv, sk npasuno, 1:1; npu pisHUX
TOBLUMHAX 3BaplOBaHUX eNeMeHTIB JONYyCKaeTbCa NpUAMaTK LWBKU 3 HEOOHAKOBMMU KaTeTamu; Npu LboMy,
KaTeTu, WO NpuisratoTb 4O TOHLIONo efieMeHTa Yy 3'€4HaHHi NMOBMHHI 3a40BOSbHATM BMMoOru 16.1.5, 6), a
KaTeTu, Lo NpunsraioTb 4O TOBCTILLOro enemMeHTa y 3’egHaHHi — sumorun 16.1.5, a);

3) y 3BapHUX CTMKaX efleMEHTIB, L0 NepekpmBaloTbCa Haknagkamu, qriaHroBi KyToBi LWBW Chig He
OOBOANTWN 0 OCi CTUKY HE MEHLU 9K Ha 25 MM;

i) Y KOHCTPYKLUIAX 1 Ta 2 rpyn KyTOBI LUBK, SIK MPaABUMIO, NOBMHHI MaTK YBIrHYTY YK NOCKY NOBEPXHIO 3
nnaBHUM NepexoaoM A0 OCHOBHOIO MeTany;

K) 3BapHi CTUKM 3 HaKNagkamu cnig BUKOHYBaTW, ik MpaBuno, 3rigHo 3 puUcyHkoM 16.2, a;

n) BiACTaHb MK napanenbHMMWM  3BapHUMK  3'€QHaHHSAMU  €feMEHTIB  KOHCTPYKUIA  cnig

BCTaHoBMoBaTU He MeHwow 3a 100 i 100 mm, ne o - TOBLMHA AeTani; npuBaploBaHHA pebep
XKOPCTKOCTI | €NEMEHTIB peLliTHaCcTUX KOHCTPYKLIN HeobXiaHO BUKOHYBaTM BiANOBIAHO A0 pucyHka 16.2, 6.

16.1.6 Npn NpoEKTYBaHHiI 3BapHNX 3'€QHaHb Yy KOHCTPYKLIAX, WO CNPUAMAOTb PYXOMi, JUHAMIYHI Yn
BiOpaUiHi HaBaHTaXXeHHs1, NOPsiA i3 ypaxyBaHHAM BUMOT 3rigHo 3 16.1.5, sik npaBmno, cnia;

- YHUKaTWU NepeTuHIB 3BapHMX LUBIB, pO3MiLLieHHS X y Be3nocepeaHin 6nn3bKOCTi OauH Big 0gHOrO, BiA
MicLeBOT 3MiHK cbopMu | po3mipiB Nnepepisy, Bif 30H 3rMHy, NpoAaBneHNX OTBOPIB i BiflbHUX KPOMOK, YTBOPEHUX
MAbMOTUHHUM Pi3aHHAM;

- KYTOBI LLUBW BUKOHYBATW 3 NNaBHMM NepexooM 4O OCHOBHOIO MeTarny;
- bnaHroBi KyTOBi LUBKM, LLO MNPUKPINSIOITbL €NEMEHTU peLliTkn A0 ¢)acOoHOK, Cnig BUKOHyBaTW 3
o6BaproBaHHAM TOPLUIB KYTUKIB.

—

K, <1 T b I
;_L ) ~ ) T _ﬂd
‘ < = ANy ‘ ‘
[ [ \|
a 9] B

PucyHok 16.1 — Po3mipu 3BapHux LUBIB
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a — MOHTaXHMWIN CTUK 3 HaKnagkamu; 6 — Nno3Ha4YaHHs TOBLUMH Ta BUMOTM O BiACTaHEN MiXK 3BapHUMUN LUBaMU

PucyHok 16.2 — Po3milLeHHs 3BapHMX LUBIB
(PucyHok 16.2 3miHeHO, 3miHa Ne 1)

16.1.7 [pn npoekTyBaHHI TaBPOBUX i KYyTOBUX 3BapHMX 3'€QHaHb €reMEeHTIB CTaneBmX KOHCTPYKLIN
3a HasABHOCTI HanpyxXeHb pO3TAry, OPIEHTOBAHUX B HaMpsAMKy TOBLUMHW MPOKaTy, 3 METOH 3HWXKEHHSA
Hebe3nekn po3wapoByBaHHA MeTany nig 3BapHUM LLBOM, SK NpaBuno, cnig:

- 3aCcTocoByBaTW cTani, peKkoMeHOOBaHi AN KOHCTpyKUin 1 rpynu 3rigHo 3 gogaTkom A, 3
rpaHuLeto TekyyocTi 4o 390 H/mMMm?, BpaxoBytoun Bumoru n. 6.1.7;

- BUKOPUCTOBYBATM TEXHOSMOMYHI  NPUAOMU  3BaplOBaHHS, CrpPSAMOBaHi Ha  3MEHLUEHHSA
3anu1LLIKOBKX 3BapOBanbHUX HaMnpyXeHb;

- 3aMiHATU KYTOBi 3'€HAHHSI TaBPOBMMMW, @ B OCTaHHiX 3abe3nedyBaTu BiOHOLUEHHST LUMPUHU
3BUCY OO0 TOBLUMHM E€MEMEHTIB HE MEHLUe 3a 2; 3acTOCOBYBaTM PO3pobneHHs KpOMOK, Lo 3abesnevye
3MeHLLEHHSA 06’eMy HannaBneHoro MeTany;

- BiAMOBMWTUCH Bif BUKOPUCTAHHS OOHOBIYHMX KyTOBMX LUBIB i NepenTh 00 ABOBIYHMX.

16.1.8 [Ina kytoBMX LIBIB, PO3MIpN SKUX BU3HAYEHI PO3PaxXyHKOM, ANA erieMeHTiB i3 cTani 3
rpaHuuero TekydocTi go 290 H/mMM? cnig, AK npaBumo, 3acTOCOBYBaTU eneKkTpodHi MaTepianu, LWo

3sapoBonbHsioTs ymosu: R, > R, — npu mexarisosaromy ssaprosanti; LIR,. <R <R _fB. /[, —npu
PY4YHOMY 3BaptoBaHi; ANsi eneMeHTiB i3 cTani 3 rpaHuueto TekyyocTti noHag 290 H/mwm? ponyckaetbest
3aCTOCOBYBaTU eNneKTPoAHi MaTepianu, Lo 3a[40BOMbHAITL ymosi R <wa <R_pB./ ﬂf (TyT B, S —

KoedilieHTn, WO 3anexaTb Bif TEXHONOri T 3BaploBaHHS i KaTeTa LWBa i BU3HavatoTbes 3a Tabnmueto 16.2).

16.1.9 OOHOCTOPOHHI KyTOBI LUBW B TAaBPOBUX 3’ €QHAHHAX €NeMEHTIB i3 cTani 3 rpaHuueld TEKYYOCTi
no 390 H/mm? cnig, sik npaBuo, 3acTocoByBaTM B KOHCTPYKLIAX, O eKcnnyaTyoTbes B cepenosulli C1-C3
(knacudpikauis 3a OCTY ISO 12944-3) B onantoBaHMX NPUMILLIEHHAX, OKPIM KOHCTPYKUIN y cnopygax, Lo
HanexaTb OO0 knacy BignosiganbHocti CC3 asrigHo 3 [BH B.1.2-14, gki 3BogsaTbCs B panoHax i3
cencmivHicTio 8 GaniB i BULE, a TakoX KOHCTPYyKUii 1, 2 i 3 rpyn y cnopyaax 3 MOCTOBUMM OMOPHUMMU
KpaHamu pexumie poboTi 7K (y uexax metanyprinHux BupobHumuTe) i 8K:
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- ANA KpIiNneHHs NpPOMiXKHUX pebep XOPCTKOCTI i AgiadparM — y KOHCTPYKUISX YCiX rpyn, OKpim
KOHCTPYKLUiM 1 rpynu, WO po3paxoByTbCA HA BUTPUBASIICTb;
- ANSA NOSICHNX KyTOBUX LUBIB 3BapHUX ABOTaBPIB — Y KOHCTPYKUIAX 2 i 3 rpyn, OkpiM 6anok 3 yMOBHOK

FHYYKICTHO CTiHKM ﬂw > 6«/Ry/0'f , NMPW TOBLUMHI CTiHKW t, Y KOMOHaXxX i cToskax go 12 MM i B Gankax go

10 MM, NpU BYKOHAaHHI LUBIB MeXaHi30BaHUM 3BaptoBaHHAM 3 KaTETOM LUBa kf > O,Stw/ﬂf ;

- ONs1 BCIX KOHCTPYKTUBHUX €fIEMEHTIB — Y KOHCTPYKLiSIX 4 rpynu.
OAOHOCTOPOHHI KyTOBI LIBM He chif 3acTOCOBYBATW Y 3'€AHaHHAX, WO CAPUIMaloTb 3rMHanbHUA MOMEHT
BiIHOCHO NO300BXHbOI OCi LLBA.
KaTeTn 0QHOCTOPOHHIX LUBIB Crig NpUiMaTK 3a po3paxyHKoM, ane He MEHLIMMM 3a BKasaHi B Tabnuui 16.1.
(lMyHkm 16.1.9 3miHeHo, 3miHa Ne 1)

Tabnuusa 16.1 — MiHimanbHi KaTeTn 3BapHKX LUBIB

XapakrepucTny- MiHiManbHuit kaTeT wea k rmin » MM, TIPU TOBLUMHI
. Bun HUi onip npokaT
Bun s'enHaHHA 3BAPIOBAHHS _ Rp P i TOBCTILLOrO €NeMeHTa y 3'€AHaHHI 1, , MM
crani 11, , H/mm
4..5|6...10|11...16 [17...22]23...32| 33...40 |41...80
R, <290 4 5 6 7 8 9 10
PyuHe Ta
Taspose 3 |mexanisosaHe y| 290< R, <390 | 4 5 6 7 8 9 10
ABOCTOPOHHIM|  cymili rasis
M Ky TOBMMM 390<R, <590 | 5 6 7 8 9 10 12
tBaMM; R, <290 3| 4 4 5 5 6 6
HanyckHe i |MexaHizoBaHe y
KyToBE syrnekucriomy | 290< R, <390 | 3 4 5 6 7 8 9
e 390<R,<590| 4 | 5 | 6 | 7 | 8 9 10
PyuHe Ta
mexaHisosane y| R, <390 5 6 7 8 9 10 12
TaBpose 3 CyMiLli rasis
OAHOCTOPOHHi | ABTOMaTU4YHe
MU KyTOB/MM Ta
LuBamMm mMexaHi3oBaHe y R, <390 4 5 6 7 8 9 10
BYrNeKMCrIomMy
rasi

Mpumitka 1. Y KOHCTPYKLUiAX i3 cTani 3 rpaHuueto TekydocTi noHag 590 H/mMm?, a Takox 3 ycix cTanein npwu
TOBLUMHI enlemMeHTiB y 3'eaHaHHi noHag 80 MM MiHIManbHWA KaTeT KyTOBUX LLBIB NPUAMAETLCA 3a chneuianbHUMn
HOpMaTUBHUMMW AOKYMEHTaMMU.
MpuMiTKa 2. Y KOHCTPYKUiSX 4 rpyny MiHiManbHU KaTeT OOHOCTOPOHHIX KYyTOBUX LUBIB Crig 3MeHLyBaTtu Ha 1
MM - MPU TOBLLMHI TOBCTILLOro enemMeHTa y 3'eHaHHi 20 40 MM i Ha 2 MM - NpW TOBLLMHI TOBCTILLOrO enemMeHTa y
3'egHaHHi noHaa 40 mm.
Mpumitka 3. [Jns ycix ctanen npu ToBLWMHI enemeHTiB noHag 40 MM KaTeT 3BapHOro LWBa cnig npurimati 3a
PO3paxyHKOM.

(Mpumimky 3 ma6nuui 16.1 dony4yeHo, 3miHa Ne 1)
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Tabnuusa 16.2 — KoediuieHTn ﬂf i B

B 3BapioBaHHs Npu 3HaueHHs koedilieHTiB S, i B. npm.
AiaMeTpi 3BaptoBanbHOro MonoxeHHs wea KoedpiuieHT| HOPMalbHNX peXMMax 3BaptoBaHHA |
OpoTy dr, MM KaTteTax LUBIB, MM
3..8 | 9...12 | 14...16 |MoHapg 16
1,1 0,7
B 4oBHMK ﬂf
ABTOMaTWuHE B. 1,15 1,0
npn di=3-5 ﬂf 1,1 0,9 0,7
Hwxne
L. 1,15 1,05 1,0
B B, 0,9 0,8 0,7
ABTowla_quHe Ta HOBHMK . 1,05 1.0
MexaHisoBaHe
npudi=1,4 -2 HwxXHe, ropusoHTanbHe, B, 0,9 0,8 0,7
BepTUKanbHe B 1.05 1.0
Pyune, Mexai:lisoBaHe B UOBHUIK, HUKHE, ﬂf 0,7
OPOTOM CYyLiNbHOro
. ropu3oHTarnbHe,
nepepisy npu dr < 1,4 abo B 10
BepTuKanbHe, CTENbOBE 2 ,
NMOPOLLKOBUM IPOTOM

(Tabnuuyto 16. 2 3miHeHo, 3miHa Ne 1)

16.1.10 [MepepmByacTi KyTOBI 3BapHi LWBM AOMNYCKAETbLCA 3aCTOCOBYBATM Yy BUNAAKy HaANMULLKOBOT
Hecy4yol 30aTHOCTIi HenepepBHOro LWBa MiHIMaNbHOMO pPO3Mipy NpW CTaTUYHOMY HaBaHTaXKEHHI i
po3TAryBanbHUX HanpyXeHHsX, Wwo He nepesuwyoTb 0,6 Ry, Ans 3'egHaHb y KOHCTPYKUiSX 4 rpynu, a
TaKoOX Yy KOHCTPYKUIAX 3 rpynu, O PEKOHCTPYKTLCS 3a YMOBM IX eKkcryaTauii B HearpecuBHux abo
cnaboarpecuBHuX cepeaoBuLax.

Po3mipy 3BapHOro wiBa MOBWHHI BignosigaT Bumoram 16.1.5. BigctaHb §» MM, MK AinsaHkamu

nepepuByaToro 3BapHOro wea (pucyHok 16.3), 9k npaBumo, He MNOBWHHA MEepeBMLLYyBaTM OAHOMO i3

3Ha4yeHb: 150 mm, IOfm,-n — Y CTUCHYTOMY E€fIEMEHTI, 16tmin — Y PO3TArHYTOMY enemeHTi (tmin — TOBLUMHA
HaNTOHLLOro eneMeHTa y 3'eqHaHHi). Y KOHCTPYKLUisax 4 rpynu BigctaHb S AonyckaeTbcs 30inbwysaTtn B 1,5
pasu.

Mpy HaknageHHi NepepuBYacTOro KyTOBOrO LiBa HeobXigHO nepeabaunTy OiNSHKY LWBa Ha KiHUAX

3'eAHyBaHMX enemMeHTiB (pucyHok 16.3); AoBXuHa lw1 Takol AiNAHKM LWBa B efleMeHTax CKinaaeHoro

nepepidy nosnHHa Oyt He meHLwow 3a 0,75b, e b — WwnpuHa ByXX4Oi i3 3’eAHYBaHUX NNACTUH, MM.

[Ona cranen knacy migHocTi Big C460 no C690 goBXmHa nepepuBYaTUX KYTOBMX 3BAPHMX LLUBIB HE
NMOBUHHA NepeBuLLYBaTK 3HaYeHHs 35Kr.

(MyHkm 16.1.10 3miHeHo, 3miHa Ne 1)

88



[BH B.2.6-198:2014
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a — y HanyCcTKOBOMY 3’€[1HaHHi; 6 — y TaBpOBOMY 3'€HaHHI
PucyHok 16.3 — Cxema nepepmBYaTUX KyTOBUX 3BAPHMX LLBIB

|
T
|
| S
|
i

1

16.1.11 KyToBi 3BapHi LWBKW, pO3MilleHi B3OOBX MNepuMeTpiB OTBOPIB 4M MPOpi3iB, OOMYCKaETbCH
3aCTOCOBYBATM Yy HamMyCTKOBMX 3'€QHAHHAX Yy Bunagkax, nepenbadverHnx 16.1.10, ana nepenadi 3ycunb y
NMOLLMHI HanycTKy, 3anobiraHHA BTpaTi CTIMKOCTI €MNeMeHTIB HamyCTKy 4M KOHCTPYKTMBHUX 3’€4HaHb
ernemMeHTiB.

16.1.12 [Mpo6GKOBI LWBW, WO 3anNoOBHIOKOTL HaMnmaBfeHMM METasioM YCH MAOWMHY Kpyrnnx abo
WINIMHHMX ~ OTBOPIB, OOMNYCKAETLCA 3aCTOCOBYBATM Yy  HaMNyCTKOBMX 3'€QHAHHAX Yy  BuUNagkax,
nependadeHnx 16.1.10, nuwe Aans 3anobiraHHA BTpaTi CTIMKOCTI enemMeHTiB HanycTky abo Aans
KOHCTPYKTUBHUX 3’€QHaHb €MEMEHTIB.

ToBwwMHa NpoOKOBOro LWBa MNOBMHHA OyTW: HE MEHLIOKW 3a TOBLUMHY [ npocBepaneHoro abo

npopi3aHoro enemeHTa, ane He GinbLIO 32 16 MM; HE MEHLLO 3a 0,1/, 0,45d un 0,45b, pe d — diameTtp

oTBOPY, MM, [ i b — goBXMHa i WnpyHa npopisy, MM. Mpu uboMy AiameTp oTBopy d i WypuHa npopisy b
NOBWHHI 3a40BONBHATU HEPIBHOCTI BignosigHO d > t+ 8 Mmm i b >t + 8 MM. BigctaHb MiX LeHTpamu OTBOpIB
4YM MO3AOBXKHIMM OCAMM NPOPI3iB NOBMHHA OyTU He MeHLLoW 3a 4d abo 4b. Po3paxyHKOBMI Nepepi3 LwBa
OOMNYCKAETbCA NPUMMAaTK TaknM, LLO OPIBHIOE MIIOLLI OTBOPY YK Npopisy.

16.1.13 3acTocyBaHHA KOMBIHOBaHMX 3'€QHaHb, Y SKMX YaCTMHA 3CYBHOMO 3yCUNNS CrpUMMaeTbCs
PUKLIHUM 3'€QHaHHAM, @ YacTUHa — 3BaPHMMU LUBaMW, OOMYCKAETLCS NpU crneliaribHOMY 00r'pYHTYBaHHI
Ta 3a ymMOBM 3abe3neyeHHs nepegadi YaCcTUHM 3CYBHOMO 3yCUNNS 4epes TepTs, L0 BUHWKAE HA OOTUYHUX
NoLMHaxX 3'eqHyBaHMNX eNEMEHTIB Big HATAry BUCOKOMILHUX B60OMTIB, ANs 4YOro 3BaptoBaHHS NOBUHHO OyTK
BMKOHaHe nicns oCTaTo4HOro 3ataryBaHHs GOMTiB.

Posnogin pospaxyHKOBOro 3ycunnsi, WO Ai€ Y KOMOIHOBAHOMY 3’€fQHaHHi, MK (PUKLUIAHAM i
3BapHMM 3’€AHAHHSAMW OOMYCKAETLCA NPUIRMaTK NPONOPLINHO A0 iXHbOI HECYYOi 3aaTHOCTI abo npumaTtu,
Wo dpuKUiMHe 3’eQHaHHA CMpUWMAaE 4acTKy 3ycunns, obymoBrieHy Aiel0 MOCTINHOrO HaBaHTaXEeHHS, a
3BapHe — 3MiHHOro. 3acTocyBaHHS iHWUX 60NTOBUX 3'€AHaHb Y KOMOIHOBAHMX 3'€QHAHHAX He
OOMyCKaeTbCs.

16.1.14 Po3paxyHOK 3BapHWX CTUKOBMX 3'€OQHaHb Mpu Aii No3goBXHboi cvnn N, Wo npoxoguTb
Yepes LUeHTp Baru 3’eJHaHH4, Crig BUKOHYBaTW 3a (popmMynoto:
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Ny
—"Sl
TR , (16.1)

minbwlCp Ve

e tmin — HaMeHLwa 3 TOBLUMH eNEMEHTIB Y 3’€HaHHI;

[ w — pospaxyHKoBa [OBXWHa CTUKOBOrO LUBA, LIO [OPIBHIOE MOr0 reOMEeTPUYHI [OBXUHI 3a
BUpaxyBaHHAM 2f. Y BMnagKy, KONW KiHUi LWBa BMBEOEHI 3a MeXi CTMKa, po3paxyHKoBa [OBXWHA LIBa
NPUMAMAaETbLCH PIBHOK MOr0 reOMeTPUYHIN JOBXUHI.

Mpn pospaxyHKy 3BapHUX CTUKOBWUX 3'€dHaHb €MEMEHTIB i3 cTani 3 BigHOLUIEHHSAM Ru /}/u >Ry,

ekcnnyaraudis skux MOXIMBa i Micnsg OOCATHEHHA MeTarioM rpaHuui TeKydocTi, a TakoXx i3 cTani 3
XapaKTePUCTUYHUM  onopoM npokaty Ry,>440 H/mm? y copmyni  (16.1) 3amictb Rwy, cnig

npunmaTu RWM /]/u.

Po3paxyHOK 3BapHUX CTUKOBUX 3’€¢QHaHb BUKOHYBaTW He MOTPIGHO 3a YMOB 3acTOCyBaHHS
3BaploBanbHMX MaTepianis BianosigHO Ao popatka [, 3abesneyvyeHHs MOBHOrO nNpoBapy 3’€AHYBaHWUX
eNeMeHTIB Ta BUKOHAHHSI KOHTPOSO AKOCTI 3’€4HaHb Npu po3Tasi hisndyHMn metogamu.

16.1.15 3BapHi CTMKOBI 3'€4HaHHS, BUKOHaAHI 6€3 KOHTPOMI iX AKOCTI (hisnyHUMKM mMeTodamu, npwm

OAHOYacHIN Al B po3paxyHKOBOMY MNepepisi Wea HOpManbHUX owx i owy | AOTUYHUX T\, HanpyxeHb crig

nepesipsaTK 3a popmynoto (9.4), npuiimatoum B Hin 0, =0, ., O, =0, , T, =T, , Ry = Rwy .

16.1.16 Po3paxyHOK 3BapHOro 3’€gHaHHA 3 KyTOBMMM LIBaMu Npwu gii no3goBxHboi cunm N, wWwo
NpoxoauTb 4Yepe3 LEHTp BaruM 3'€dHaHHsA, Crig BWKOHYBaTM Ha 3pi3 (YMOBHWA) B OOHIM 3 ABOX

po3paxyHKOBMX NAOLWWMH (pUCYHOK 16.4) 3a hopmynamu:
non DR
" 0.458R,,

<1 -y nnowwHi HannaeneHoro metasny

Ny
——2—<1; (16.2)
Brk LR yc

ﬂwaf
npu —————>
0’45ﬁZRM}’l

1 — y nnowwmHi MmeTany mMexi cnnaeneHHst

Ny

A E— )
ﬂzkflewzyc

ne lw — pospaxyHKoBa [OBXMHA KyTOBOTO LUBA, WO [OPIBHIOE MOr0 CyMapHiil reoMeTpUYHii

(16.3)

JOBXWHi 3a BUpaxyBaHHSAM OBOX KaTeTiB LBa Zkf ab0 1 cM Ha KOXHY HenepepBHY AiNAHKY LWBa;

ﬂf i ﬂz — KoeqiLieHTH, 3HaYEHHS AKX NPUAMAKOTbCA 3a Tabnuueto 16.2.
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V7

1 — NNowmMHa HannaeneHoro MeTany (MeTany LBa); 2 — NnowuHa MmeTany Mexi cnnaBfieHHs
PucyHok 16.4 — [MonepevHnin po3pi3 KyTOBOrO LLUBA i3 3a3HAa4YEHHAM YMOBHMX NSOLLMH
py/iHYBaHHS

16.1.17 Po3paxyHOK 3BapHMX 3'€fHaHb 3 KyTOBUMM LIBaMW MNpu Aii 3rMHanbHoOro MomeHty My
NAOLWWMHI, NepneHauKynsapHin A0 NNOWMHM po3TallyBaHHA LWBIB, CMid BMKOHYBATU Ha 3pi3 (YMOBHWW) B
OHIN 3 4BOX YMOBHMX NMOLWMH (pUcyHok 16.4) 3a coopmynamu:

- Y NMAOLWWHI HannaeneHoro metany

M
WR—%Z <I. (16.4)
Ve
- Y NAOWMHI MeTany Mexi cnnaBneHHs
My
—r <]
T , (16.5)

e Wf i VVZ — MOMEHTW Onopy PO3paxyHKOBUX MepepisiB KyTOBWUX LUBIB Y 3BAPHOMY 3'€4HaHHI

BiJMNOBIAHO 3a MeTaroMm LWBa i 3a MeTanom Mexi CniaBrneHHs.

16.1.18 PospaxyHOK 3BapHUX 3'€QHaHb 3 KYTOBMMM LUBaMu MNpu Aii 3rMHanbHOro MomeHTy My
NAOLWMHI po3TawlyBaHHS LMX LWBIB CNif BMKOHYBaTW Ha 3pi3 (YMOBHWUW) B OAHIN 3 ABOX YMOBHMWX MSOLLMH
(pucyHok 16.4) 3a dopmynamu:

- Yy NAOLWWUHI HannaBneHoro metany

My, X2y <l (16.6)
(]ﬁc +1g )wa?/ c
-y I'IJ'IOLLI,I/IHi meTany MeXi cnnasreHHs
/ 2 2
MyNx”*y <1 (16.7)

(sz +]Zy).RWZ .}/C
e X i y — KoopAuHaTK TOYKM 3BapHOro 3'€AHaHHS, sika HanbinbL BigaganeHa Big LeHTpa Barn 0 uboro

3'egHaHHA (pucyHok 16.5); Ifx, ]ﬁv — MOMEHTM iHepuil po3paxyHKOBOro nepepisy KyTOBOro LuBa Yy

3BapHOMY 3’€HaHHi 3a MeTanom LUBa BiAHOCHO MOro rofIoBHUX OCEN X — X i y —y; ]Zx, ]zy — Te came, 3a

MeTarnom MexXi crnnaBfieHHS.
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16.1.19 [Mpu po3paxyHKy 3BapHOro 3'€AHaHHA 3 KYyTOBUMU LLUBAMW Ha OAHOYACHY Aito N03A0BXHbLOI N

i nonepeyHoi Q CWn, a TaKOX 3rMHanbHOro MoMeHTy M (pucyHok 16.5) NoBMHHI ByTK BUKOHaHI Taki yMOBMU:

2-]’7/11 <1 . Tz}/n Sl

< 16.8
waj/c | szyc ( )

ae Ty i T, — ROTUYHI HanNpyXeHHs B HeBeaneyHiil TouLi po3paxyHKOBOro nepepisy KyTOBOrO LWBa Y

3BapHOMY 3’€[HaHHi BigNOBIAHO Y MAOLLMHI HannaBnNeHoro Metany i y NnoLwmHi MeTany MexXi CrnnaBfeHHs,
LLIO BM3Ha4alTbCs 3a OpMYIIo

T= \/(TN +T, )2 +(TQ +rMy)2 ) (16.9)
B¢

yl

PucyHok 16.5 — Po3paxyHkoBa cxema 3BapHOro 3'¢4HaHHs 3 KyTOBMMU LUBaMM

16.1.20 HanycTkoBi 3BapHi 3’€4HaHHA €reMeHTIB 3aBTOBLUKA 40 4 MM [ONYyCKaeTbCA 34iNCHIOBaTU
TOYKOBMM LUBOM [YrOBUM 3BaptOBAHHSAM 3 HACKPi3HUM MPOMNMAaBMAEHHAM; NPU LbOMY HeCydy 3A4aTHICTb
OAHIET TOYKM Cnig NpuAMaTh Takoto, WO OOPIBHIOE MEHLLOMY 3 OBOX MPaHUYHMUX 3HAYEHb:

- pm 3pisi
_ 2
N, =0,28d°R, (16.10)

un

- NpY BUPMUBI

N, =pdtR,, (16.11)

e d — pJiamMeTp TOYKOBOro LWBa Y MMOWMHI 3'€QHYBaHUX €feMeHTiB, WO nNpuiMaeTbCsa 3a
FOCT 14776; npu 3acTocyBaHHi cnocoby 3BaproBaHHS, Skun He pernameHToBaHui FOCT 14776, 3HadeHHs
d cnig y3rog)kyBaTu i NpunMaTty B yCTaHOBIEHOMY MOPSIAKY;

=11 , : .
B=L1_ npw 3BaploBaHHi €NeMEHTIB 04HAKOBOI TOBLLMHMY;

ﬂ_ >” — Npw 3BaptoBaHHi €NeMEHTIB 3 Pi3HUMM TOBLUMHAMM, LLO BiAPI3HAOTLCA y ABa i Ginbe
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pasiB (Npy MEHLWIA pPi3HULi Yy TOBLUMHAX 3HA4YeHHSA koedpilieHTa HeoOxigHO npuMaTh 3a MNiHINHOK
iHTepronsauieto);

{ — TOBLLMHA HANTOHLLIOTO efieMeHTa y 3’ €QHaHHI.

16.2 BonToBi 3’eQHaHHA

16.2.1 [1nsa 6onToBMX 3'€AHaHb €NEMEHTIB CTaneBMX KOHCTPYKLIMA Cnig 3acTocoByBaT 6ONTH 3rigHO
3 gopatkom [.

16.2.2 BonTtun cnig po3millyBaTty BignoBigHO 40 BUMOT, HaBedeHUX y Tabnuui 16.3; npu ubomMy 601TK
y 3'eQHaHHAX, WO pPO3paxoBYKTbCHA, PO3MILLYIOTb 3 BUKOPUCTAHHAM MiHiManbHUX BigCTaHew, a
3'edHyBanbHi KOHCTPYKTMBHI ©ONTM BMAWTOBYIOTb, $IK MNPaBWO, 3 BMKOPUCTAHHAM MakCUMarnbHUX
BigCTaHel. Y pasi NpUKPINIeHHs KyTuKa OAHIE0 nonuuero 6ontamm, po3MilleHUMN B LLAXOBOMY MOPSIAKY,
OTBIp, HanMbinbLW BigAaneHnn Big NOro KiHUA, Crig po3millyBaTh Ha pucli, Hanbnmxuin o odyLuka.

[onyckaeTbes KpinMTK enemMeHTr ogH1UM 60nToMm.

16.2.3 BonTn knacy To9HOCTI A cnif 3acTocoByBaT ANA 3'€OHaHb, ¥ SKMX OTBOPM NPOCBEPANEHi Ha
NPOEKTHMI AiaMeTp Y 3ibpaHuMx enemeHTax abo 3a KOHAYKTOpaMn B OKPEMWUX enemeHTax i getansax, abo
nNpocBepasieHi Y NpoAaBneHi Ha MEHLWNI fiameTp B OKpeMUX Aetansdx 3 noganblinmM po3cBepAntoBaHHSAM
00 MPOEKTHOrO AiamMeTpy Y CKNaaeHnX efieMeHTax.

Bontu knacie TouHocTi B i C y 6aratobontoBmx 3'egHaHHAX Criig 3aCTOCOBYBATWU ANst KOHCTPYKLIN i3
cTani 3 rpaHuueto TekyyocTi Ao 390 H/mm2.

Ta6bnuusa 16.3 — Bumorn oo po3mileHHs1 6onTie

BiactaHb mix
dontamu npu
po3milleHi 6onTis

XapakTepucTuKa BiACTaHi Ta XapakTepucTUYHUA ONip NpoKaTy cTani 3'eqHyBaHMX
erneMeHTiB

1. BigcTaHb Mix LleHTpamu oTBOpIB Ana 6onTiB y 6yab-aKOMY HanpsiMKy:
a) MiHiManbHa:

npu Ryn < 390 H/mMm? 2d
npu Ry» > 390 H/mMm? 3d
6) MakcumarnbHa B KpaviHixX psiaax Npu po3TAsi Ta CTUCKY 3a BiACYTHOCTI 8d abo 12t

KYTWKiB, pO3TaLLOBaHWUX B3A0BX KPOMKN €MeMEHTIB 3'€QHaHHSA
B) MakcumarbHa B CepefHix psiaax, a TakoX y KparHix pagax 3a HasiBHOCTI
KyTWKiB, pO3TaLLOBaHMX B30OBX KPOMKM €MEMEHTIB 3'€QHaHHS:
npu po3Tasi 16d abo 24t
Npu CTUCKY 12d abo 18t
2. BiacTtaHb Big LeHTpa oTBopy Ans 6onTa 4o Kpatlo enemMeHTa:
a) MiHiManbHa B34OBX NiHii 4ji 3ycunns:

npu Ry < 390 H/mm? 1,5d

npu Ry, > 390 H/mm? 2,5d
6) Te came, Bnonepek niHii gii 3ycunns:

npu o6pisaHNX KpoOMKax 1,5d

NPV NPOKaTHUX KPOMKaX 1,2d
B) MakcumarnbHa 4d abo 8t
r) MiHiManbHa y ppuKLUiiHOMY 3’egHaHHI Npu B6yab-AKin KpoMmui | Byab-aKomy 1,3d

HanpsiMKy 3ycunns

3. BigcTaHb MiHiManbHa MixX LLeHTpaMn OTBOpPIB B3A0BX NiHIT il 3ycunnsa ons u+1,5d

OONTiB, PO3MILLEHNX Y LLAXOBOMY NOPSAKY
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BiactaHb mix
oontamu npu
po3amiLLieHi 6onTis

XapakTepucTumKka BifCTaHi Ta XxapaKTepuCTUYHMIA ONip NpokaTy cTani 3’eaHyBaHNX
enemMeHTIB

MpumiTtka 1.

d — niameTp oTBOpY Ansa 6onTa;

{ — TOBLLMHA HANTOHLLOIO 30BHILLHBOIO EIEMEHTA;

U — BiACTaHb MiXX pgaamMu oTBOPIB BNonepek niHii aii 3aycunns.

Mpumitka 2. [iameTp oTBOpiB NpuriMaeTbes: d = dp ana 6onTiB knacy TodHocTi A; d =dp + 1 MM ans
bonTiB knaciB TodyHOCTi B i C B KOHCTPyKUiAX Onop nOBIiTPAHMX NiHin enekTponepeaaBaHHa ([11),
BiOKPUTMX po3nopfinbHux npuctpoie (BPI1) Ta KoHTakTHUX Mepex TpaHcnopTy (KMT), y pewTi Bunaakis
d =dp+ (1; 2 260 3 mm).

MpumiTka 3. B 0gHOOONTOBUX 3’€AHAHHAX €MEMEHTIB PeLUiTKM (PO3KOCIB, CTOSIKIB | pO3MNipoK) OKpiM THX,
LLIO MOCTIMHO NPaLoOTh Ha PO3TAr, NpY TOBLUMHI enemeHTa 4o 6 MM i3 cTani 3 rpaHuuelo TeKy4oCTi Ao
390 H/MM? | npocBepaneHnx oTBopax BiAcTaHb /1 Bif Kpalo enemMeHTa [0 LeHTpa OTBOpY B3[4O0BXK NiHil Aaji
3ycunns  gonyckaetbcs npunmatu Big 1,5d po 1,35d 6e3 gonycky B CTOPOHY 3MEHLUEHHS Mpu
BUrOTOBINEHHI eNeMeHTIB, NPOo WO HEOOXiAHO 3a3HAYMTU Y NPOEKTI.

Mpumitka 4. MNpu posmiweHHi 6onTiB y WaxoBoOMy MOPSAKY Ha BiACTAHAX HE MEHLUMX 3a BKasaHi y
no3. 3 nroLly NonepeYyHoro nepepidy enemeHTa HeTTo A, cnif BU3HayaTu 3 ypaxyBaHHAM OcrnabneHHsi
MOro oTBOpamu, PO3MILLLEHUMU Y PO3PaxXyHKOBOMY Mepepisi enemMeHTa, SKUN OPIEHTYETbCH Bnonepek
niHii il 3ycunna. Y 3'egHaHHAX, B Skux O0ONTM MpautoloTb NepeBakHO Ha po3Tar, chnig, sik npaBuno,
3acTtocoByBaTu 60nTH knacis To4HOCTI B i C abo BUCOKOMILLH.

16.2.4 bonTn, WO MaKTb AINAHKM 3 PI3HUMKU OiameTpamu MO AOBXMHI HEHapi3HOI 4acTuHW, He
OONyCKaeTbCHA 3aCTOCOBYBATH Y 3'€4HaHHSAX, B SIKMX OONTM NpauiooTb Ha 3pis.

16.2.5 Hapiska 6onTa, Wo cnpuinmae 3cyBHe 3yCUIsl, B eNleMEHTax CTPYKTYPHUX KOHCTPYKLIiA, onop
NiHIN enekTponepefaBaHHA Ta BiAKPUTMX PO3MOAINBHUX MPUCTPOIB, @ TaKOX Yy BONTOBMX 3'€OQHaAHHAX 3a
HasBHOCTi 30BHILUHBOrO efieMeHTa TOBLUWHOK A0 8 MM, MOBMHHA 3HaXOAUTUCH NMO3a NakeTom 3’€AHyBaHUX
eNeMeHTiB; Y peLuTi BUnaakiB Hapiska 6onTa He NOBUHHA 3axoAuTy BrimMb oTBOPY BinbLU HiXX Ha MONTOBUHY
TOBLLMHW 30BHILLHLOrO enemMeHTa 3 6oky raviku abo 5 mm.

6.2.6 BnawTyBaHHs Wwanb Ha 6onTu cnig BukoHyeaTtu 3rigHo 3 ACTY b B.2.6-200.

Y pospaxyHKoBUX 3’€4HaHHAX 3 6onTamm knacis TouHocTi A, B i C (3a BUHATKOM BONTOBUX 3'€QHaHb Y
OOMOMDKHMX KOHCTPYKLUiAX) cnig nepenbaymTtn 3axogn npoTv CaMoBIArBUHYYBAHHSA ramok (BCTAHOBMEHHS
NPYXUHHMX Wanb, 4O0AaTKOBUX ranok TOLLO).

16.2.7 Ha ckoleHuX noBepxHaX 3'e€dHyBaHWMX AeTanen i enemeHTiB (BHYTPIWHI rpaHi nonvup
ABOTaBpIB i LWBEeNepiB) Nia ronoBkn GONTIB i ravku crig A40AaTKOBO BCTAHOBIMIOBATU KOCI LLAnOu.

16.2.8 (lyHkm 16.2.8 suny4yeHo, 3miHa Ne 1)

16.2.9 Po3spaxyHkoBe 3ycunns, ke Moxe OyTu CIpUNHATE OgHUM BONTOM, CRif BU3HAYaTU 3anexHo
BiJ BMAY Hanpy>eHoro cTaHy 3a popmynamu:

- npw 3pisi (ymoBHOMY) BonTa

Ny =R Any,y.. (16.12)
- npu 3MUHAHHI MeTany 3’€,EI,HyBaHVIX erneMeHTIiB B OTBOpi
N, =R, d, 21,77, (16.13)

- npu po3Ttary 6onTa

N, =R, A4,7.. (16.14)
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bp°

sz — po3paxyHKoBi onopu 0AHO6ONTOBKX 3’€AHAHb;

4, = 0,78d,3 — NoLa NonepeYHoro nepepiay CTpukHa 6onTa;

N

N, — KiNbKICTb pO3paxyHKOBMX MIOLLMH 3pi3y ogHoro 6onTta, LWrT;

Ve — KOeqilieHT yMoB pob0TH, K1 BU3HaYaeTbCcA 3a Tabnuueto 5.1;
Vb — KoediuieHT ymoB po60oTn 60NTOBOro 3'eAHaHHs, KU BU3HA4YaeTbCA 3a Tabnuvueto 16.4;

db — 30BHILUHIM giaMeTp CTpWKHS 6onTa;

ztmin
HanpAMKY;

4,

n

(MyHkm 16.2.9 3miHeHo, 3miHa Ne 1)

Tabnuusa 16.4 — KoediuieHTn ymoB poboTn 601TOBOro 3'€gHaHHS

— Mriowla nonepeyHoro nepepisy HeTTo 6onTa 3a pisbooto.

[BH B.2.6-198:2014

— HauMeHLwa CyMapHa TOBLUMHA eneMeHTIB Yy 3'e[IHaHHI, SKi 3MMHATbLCA B OQHOMY

XapakTepucTmku XapaktepuctuyHuin onip
. npokary ctani 3HaYeHHS 3HayeHHd
SZ:ZLOaB:;HO Ha”gi’:f;oro 3'€iHyBaHNX eNeMEeHTIB ald, s/d koediLlieHTa 7,
R, , Himm?
OpHobonToBe, 3pis - - 1,0
oonTtu knacy 3MUHaHHSA L5<al/d<2 0,4a/d+0,2
. . R, <290
TouHOCTi A, B i C g 1,35<a/d<1,5 ald—0,7
abo BUCOKOMILIHI
L5<a/d<2 0,5a/d
290<R,, <390 >~ e
L,35<a/d <15 0,67a/d-0,25
R, >390 ald>2,5 1,0
BbaratobonToBe, 3pis - - 1,0
oonTtu knacy 3MUHaHHSA L5<al/d<2 0,4a/d+0,2
. . R, <290
TouHoCTi A, B ! 2<s/d<2,5 0,4s/d
i C* abo
L5<a/d<2 0,5a/d
BMCOKOMILIHi 290<R, <390 i >4
2<s/d<2,5 0,5s/d —0,25
R, >390 ald=>3 1,0
s/d=3 1,0

Mpumitka 1. a — BigCTaHb Big Kpa enemeHTa o LeHTpa Hanbnmx4yoro oTBOPY B3ZOBX MiHii 4il 3ycunns;
d — piameTp oTBOpY AnsA 6onTa;
S — BiACTaHb MiX LieHTpaMu OTBOPIB B340BX MiHii Ail 3ycnnns.

* - Ina po3paxyHky GaraTobonToBOro 3'€AHaHHs Ha 3pi3 i 3MUHAHHA NPW BUKOPUCTaHHI GonTis
knacis B i C, a TakoX BUCOKOMIiLHUX BONTIB 3 HEPEryNIbOBaHUM HATArOM MpU BCiX 3HAYEHHSIX XapakTepUCTUYHOIO
onopy Ry, npokaTty 3'eQHyBaHUX eNeMeHTiB 3Ha4YeHHS koedilieHTa j, cnig MHoxuTn Ha 0,9.

Mpumitka 2. [Ons po3paxyHky 6arato60nToBOro 3'€AHaHHA Ha 3MUHAHHS 3HAYeHHS KOeILIEHTY ¥ NPUIMaETbCH
AK MEHLUE 3 0BYMCIIEHNX MPU NPUNRHATUX 3HAYEHHSX a, d, S.

16.2.10 lMpu gii Ha GonToBe 3’€AHAHHSA MO340BXHbLOI cunn N, WO NPOXOAUTbL Yepe3 LEeHTp Baru
3'edHaHHsA, cnig npuAMaTty, WO Ud cura po3nodinsetbca Mk 6ontamu piBHOMIpHO. Y UbOMYy pasi
HeobXigHY KinbKiCTb OONTIB y 3’€AHaHHI Crnig BU3HA4YNTK 32 HhOPMYIIOH0:
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Ny,
N, (16.15)

n=

,min
ae Nb,m,-n — HanMeHLLe i3 3HayeHb Nps Un Npp, abo 3HaueHHs1 Ny, 064mcneHi BignosigHo oo 16.2.9.

Y Bunagkax, konu B 60onToBOMY 3'€AHaHHI BigcTaHb |/ MK KpanHiMM GonTamu B3OOBX NiHii gji
3CYBHOMO 3ycunnsa nepesuwlye 16d, 3HadeHHs n y copmyni (16.15) cnig 30inbwnTM AiNneHHsaM Ha

[
KoediuieHT ﬁ=1—0,005(3—16j, Wwo npuimaeTbca He MeHwe 3a 0,75. Lo BumMory He cnig

BpaxoByBaTW y BUNagKy, konn 6ontoBe 3’€QHaHHS BNawTOBaHE MO BCil AOBXMHI €feMeHTa KOHCTPYKLUIl
(6ankn, KONMOHW) i po3paxyHKoBe 3ycunnsa Aie B34O0BX YCIEl OOBXMHM Takoro 3'edHaHHA (Hanpuknag, y
NosicHOMY 3’eHaHHi 6ankun).

16.2.11 [Mpwu gii Ha GonToBe 3'€4HaHHA 3rMHANBHOrO MOMEHTY, KU BUKIMKAE 3CYB 3'€OHYBaHUX
eneMeHTiB, Crig npunmaTK, WO 3yCcunng 3pidy pos3noginatoTbcs Mk 6ontammn 3’€gHaHHA NponopLiiHO Ao
BiiCTaHen Bif LUeHTpa Barn 3’egHaHHa 4o po3rngaysaHoro 6onra.

3ycnnna B HanbinbLw HanpyXeHomy 6onTi Nb,max, obuncrneHe 3 BpaxyBaHHAM KoedilieHTa ¥, , He

NMOBMHHO NepeBULLYBaT MEHLLOTO i3 3Ha4YeHb Nps Un Npp, 0B4McneHnx arigHo 3 16.2.9.

(MyHkm 16.2.11 3miHeHo, 3miHa Ne 1)

16.2.12 [pn ogHo4vacHin ail Ha 6onToBe 3’€aHaHHA MO3A0BXHBLOI i MONepeYHol cun Ta 3rMHanbHOro
MOMEHTY, WO [LitoTb B OAHIA MMNOWMHI | BUKNUKaKOTbL 3CYB 3’€QHYBaHWX €reMEHTIB, Crnig BU3HAYUTK

piBHOAIMHE 3ycUnns y HanbinbLu HanpyxeHomy 6onTi, obuncneHe 3 BpaxyBaHHAM KoedilieHTa ¥, , Ake He

NMOBMHHO NepeBULLYBaT MEHLLOTO i3 3Ha4yeHb Nps Un Npp, 0B4McneHnx arigHo 3 16.2.9.

(MyHkm 16.2.12 3miHeHo, 3miHa Ne 1)

16.2.13 lMpu ogHouvacHin il Ha GonToBe 3'€4HAHHSA 3yCunb, LLO BUKUKAKTL 3pi3 i po3Tar 6onTis,
Hanbinbw HanpyxeHun OonT, nopsig i3 po3paxyHKom 3rigHo 3 chopmynammn (16.12) i (16.14) cnig
nepeBipsATM 3a HPOPMYIOH:

7 (N /N (NN, ) <1, (16.16)

ae Ns i Nt — po3paxyHKoBi 3ycunns BignoBigHO 3pi3y i po3Tary, Wo npunagaTb Ha oguH 60nT;

Nps, Nt — pO3paxyHKOBi 3ycunns, ki MOXyTb ByTU CNpUHATI ogHMM 60NTOM i BU3Ha4aloTbCs 3rigHO
3 16.2.9 i3 3MiHOI 3Ha4YeHHs1 App Ha Ap.

16.2.14 Y 6onToBUX 3'€QHAHHAX OAHOrO efieMeHTa 3 iHWKMM 4Yepe3 NPOKMagKM UM iHLWI NPOMIXKHI
eneMeHTW, a TakoX B efnieMeHTax 3 OAHOCTOPOHHbLOK HAaKMagKoK KifbKicTb GONTIB, obuncneHa 3rigHo 3
dopmynoto (16.15), HeobxigHo 36inbwnTH Ha 10%.

Y 0onToBMX 3'€4HAHHSX BUCTYNHWUX MOMNWUb KyTWUKIB abo LwWBenepiB 3a AOMNOMOrOK KOPOTULLIB
KinbKiCTb GOMTIB, WO NPUKPINIOKTL KOPOTULW A0 Uil nonuui, HeobxigHo 36inbwmntn Ha 50% nopiBHSAHO 3
PO3paxyHKOM.

16.2.15 ®dyHaameHTHI (aHKepHi) BonTu cnig nepesipaTu 3rigHo 3 Bumoramu CHulM 2.09.03.

16.3 ®puKUinHi 3’eAHaHHA

16.3.1 OpuKLiNHI 3’eAHaHHS, B SKUX PO3paxyHKOBE 3yCUMns nepeaaeTbcs Yepes TepTs, WO BUHUKAE
Ha KOHTaKTHUX MOBEPXHAX 3'€QHYBaHWUX EfIEMEHTIB BHACNILOK HaTAry BWMCOKOMIUHMX ©onTiB, cnig
3aCTOCOBYBATH :

- Yy KOHCTPYKLisIX, WO 6e3nocepeHb0 CNpUrAMaloThb Aild pyxomux, BibpauiiHMX Yu AMHaMIYHUX
HaBaHTaXeHb;

- y 0GontoBux 3'€egHaHHAX, OO0 SIKUX BWUCYBAKOTbCHA MNiABWLLEHI BUMOMM LLUOAO OOMEXEHHS
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AeopMaTUBHOCTI.

16.3.2 Y opuKUINHMX 3'€gHaHHAX chig 3acTOCOBYBaTKM BONTK, rarku i Wwanbu BignoeigHo o 6.2.6.

BonTu cnig po3miwyBaTu 3rigHO 3 BUMOramm, HaBegeHuMmM y Tabnuui 16.3, npy LboMy 3anexHo Big
YMOB CKIMafaHHs 3'€QHaHHS Pi3HMUA MiXK HOMiHanbHUMW diameTpamu OonTa Ta OTBOPY MOXe ckragaTu
Big 1TMM 0o 6 MM.

16.3.3 Po3paxyHkoBe 3ycunns, sike Moxe OyTW CNPUNHATE KOXHOK MIOLUHO TEPTS ENIEMEHTIB,
3aTArHYTMX O4HUM BUCOKOMILIHMM OOMTOM, Crig BU3Ha4aTu 3a hOPMYyIIoH:;

R, A 1
Q — bh*"bnl’s
o Y

ae Rpn — po3paxyHKOBMI onip po3TAry BUCOKOMIiLHOro 6onTa, Lo BM3HA4YaeTbCa 3rigHo 3 7.8;
Apn — NNOLLIA NONEPEYHOro nepepidy 6onta 3a pisbooto;
s — KoedilieHT TepTs, Wo NpunmaeTbes 3a Tabnmueto 16.5;
Yh — KOeiLiEHT HaiIMHOCTI, WO NpUAMaeTbCs 3a Tabnuueto 16.5.
Tabnuusa 16.5 — KoediuieHTn HaginHOCTI i KoedilieHT TepTst OPUKLIAHUX 3'€QHaHb

, (16.17))

KoediljieHT HaainHoCTi ¥, Mpwn KOHTpOni
HaTary OONTiB 3@ MOMEHTOM 3aKpyyyBaHHSA
NPWY HaBaHTaXKEHHI | NPy Pi3HUL MiXK
Crioci6 0BpoBkM (ouMLLLEHHS!) KoediLiieHT AiaMeTpoM OTBOpPY i HOMiHaNbLHUM AiaMeTpoM
KOHTaKTHUX MOBEPXOHb TEpTA s Gonta &, MM _
AnHaMiYHoOMY npwu AnHaMmiYHoMYy npwm
6 =3...6; o =1,
cTaTU4HOMY npwu cTaTu4yHoOMy
=5...6 npus =1...4
1 JpobemeTanbHun 4mn 0,58 1,35 1,12
ApobecTpyMeHeBUN ABOX NOBEPXOHb
6e3 koHcepBaLii
2 azononym’sHeBUIA ABOX NOBEPXOHb 0,42 1.35 1,12
6e3 koHcepBaLii
3 CtaneBnMHU LLiTKAMW OBOX 0,35 1,35 1,17
noBepXxoHb 6e3 KoHcepBaLlii
4 be3 06pobku 0,25 1,70 1,30

Mpumitka 1. Mpu KOHTPORi HaTAry 6oNTiB 3a KyTOM NMOBOPOTY raMku 3Ha4YeHHs1 koedpilieHTa y, Crig MHOXWTU
Ha 0,9.

MpumiTtka 2. [JonyckaoTbCs iHLWi cnocobu 06pobkn (O4MLLEHHSA) KOHTAKTHUX MOBEPXOHBb, L0 3abe3nevytoTb
3Ha4YeHHS KOeILIEHTIB TEPTHA HE HKYeE TUX, WO HaBedeHi y Tabnuui.

16.3.4 MNpu Oii Ha dpuKuinHe 3egHaHHA cunu N, WO BUKNUKAE 3CyB 3'€4HYBaHUX E€NEMEHTIB i
NpoXoauTb 4Yepe3 LEeHTp Barn 3'€gHaHHa, cnig npuriMaTty, WO cuia Ppo3nOoAinsaeTbcss Mk 6Gontamu
piBHOMipHO. B LiboMy BMnaaky HeobxiagHy KinbkicTb 6oNTiB y 3'eqHaHi cnig BU3HayaTu 3a OpMyIioto:

Ny,

>__ -~ /n 16.1
" Opky,ve (16.18)

ae Qpn — pO3paxyHKoBe 3yCWMns, WO MOXe ByTn CNpUnHATE OOHIEK MMOLMUHOK TEPTH, AKe 00UYNCIOETHCS
3a dhopmynoto (16.17);

k — kinbkictb NOWMH TepTsa 3'€qHYBaHUX EMIEMEHTIB;
¥c — koedilieHT yMOB pob0oTH, L0 NpUAMaeTbes 3a Tabnuueto 5.1;
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7 — KoedilieHT yMoB po0OTU (ppMKLINHOIO 3'eQHaHHS, L0 3aneXuTb Bif KiNbKOCTi 60MTIB y 3’'€4HaHHI
i NpMrMMaeTbCa Takum, Wwo gopisHioe: 0,8 npu n<5;09npn 5<n<10;i1,0 npu n>10.

16.3.5 lpwu gii Ha ppuKuiHe 3’eAHaHHA 3rMHANBHOrO MOMEHTY, YN CUIK | 3TMHANbHOrO MOMEHTY, LLIO
BMKITMKAOTb 3CYB 3'€HYBaHMX €M1EMEHTIB, po3noain 3ycunb Mixk 6ontamm HeobXigHO NpumaTty BignoBigHO
no 16.2.11, 16.2.12.

Mpu pii y 3’egHaHHi nywe 3rmHanbHOro MOMEHTY Po3nogin 3ycunnsa Mik 6ontamu gonyckaeTbes
npUMaTn PiBHOMIPHMM 32 MPSIMOKYTHOKO EMNOPOIO.

16.3.6 MNpu il Ha pukuinHe 3'egHaHHa nopsg 3 cunoo N, WO BMKNIMKAE 3CyB 3'€4HYBaHMX

enemeHTiB, cunu F, WO BWUKNMKAE po3Tar y 6GonTtax, HeobXigHO 3HayeHHs KoediuieHTa ), WO

BM3HAYaETLCA 3riAHO 3 16.3.4, MHOXWUTM Ha KoediLieHT (I—P/P,,), ne P — pospaxyHKoBe 3yCunns

po3TAry, WO npunagae Ha oguH 6onT, Py, — 3ycunnsa Hatary 6onTa.

16.3.7 [iameTp GonTta y puKUiHOMY 3’€4HaHHi cnig npuiMatv, sIK NpaBWo, HE MEHWMM 3a
TOBLLMHY HAWTOBCTILLOrO enemMeHTa y 3'eqHaHHi.

16.3.8 Y npoekTi NOBUHHI ByTW BKasaHi Mapku ctani Ta MexaHiuHi BfactMBocTi 60NTiB, ranok i wawno,
a TaKoX CTaHgapTw, 3a SKMMWU Crif, BUKOHYBATU HATAr BUCOKOMILHMX BONTIB i AKMIA CRig npunMaTty Takmm,
O AOPIBHIOE BJ = RbhAbn .

(lMyHnkm 16.3.8 3miHeHo, 3miHa Ne 1)

16.3.9 lpn npoekTyBaHHi PUKUIMHUX 3'egHaHb cnig 3abesneyyBaTtv BiNbHMW AOOCTYN AN
BNawTyBaHHA OONTIB, LWNbHOrO CTAryBaHHA naketa Oontamum i 3akpyyyBaHHS ranok i3 3acTOCyBaHHSM
OVNHaAMOMETPUYHUX KITHOMIB, raKOBEPTIB TOLLO.

16.3.10 [nsa BucokomiuHmx 6onrie 3rigHo 3 ACTY NOCT 22353 3i 30inbwLeHMn po3mipamim rorioBoK
GonTiB i raok Npu pi3HMLI MiX giaMeTpoM OTBOPY i HOMIHANbHMM AdiameTpoMm GonTa, WO He NepeBuLLyE
3 MM, a B KOHCTPYKLIiSIX 3i CTani 3 TMMYacoBMM OMOPOM He MeHLue HixX 440 H/Mm? — 4 mm, gonyckaeTbes
BMaLITYBaHHA OOHI€l Wanbu nig ramky.

16.3.11 Po3paxyHOK Ha MIUHICTb 3'€QHYBaHMX eneMeHTIB  (OPUKLIMHOMO  3’€AHaHHs Y
pO3paxyHKOBOMY Nepepisi, nocrabneHoMy oTBOpamu, Criif BUKOHYBATU 3 ypaxyBaHHAM TOro, L0 NOMOBUHA
3ycunng, dke npunagae Ha KoxHui 6onT 3’edHaHHA, nepefaHa cunamu TepTs. [py ubOMy nepesipKy
nocnabneHunx nepepisie cnig BUKOHyBaTW: NPU PyXoMuX, BiOpauiiHUX i AMHAMIYHMX HaBaHTaXKEHHSX — 3a
NnoLLeto nepepizy HeTTo An; MpU CTaTUMHUX HaBaHTaXKEHHSX — 3a Mrowelo nepepisy 6pytTo A npu A, >
0,85 A abo 3a ymoBHoto nnotueto Aer= 1,18 A, npn A, < 0,85A.

16.4 loscHi 3’egHaHHA B bankax

16.4.1 3BapHi i puKUiNHI nodAcHi 3'egHaHHA ABoTaBpoBOi Oanku cnig po3paxoByBaTu 3a
dopmynamu, HaBegeHMK y Tabnuui 16.6.

Mpn npuknagaHHi HEPYXOMOro 30CEPEIKEHHOr0 HaBaHTaXEHHS OO0 BEepXHbOro nosica Ganku 3a
BiACYTHOCTI MonepeyHunx pebep KOPCTKOCTI y MiCUAX NPUKMALEHHS HaBaHTAXEHHs, a TakoX npu
npuKnagaHHi HEpyxXoMOoro 30CepeaXeHHOro HaBaHTaXXEHHsT 4O HUXKHBOIO Nosica He3anexHo Big HasiBHOCTI
pebep KOPCTKOCTI B MiCLSIX NPUKIAgaHHS HaBaHTAXKEHHST MOSICHI 3'€4HaHHS CNig po3paxoByBaTh sK AN
PYXOMOrO HaBaHTaXEHHS.

3BapHi LWBK, BUKOHAHI 3 NPOBApPOM Ha BCIO TOBLLUMHY CTiHKW, CIi BBaXXaTW PiIBHOMILHUMM 3i CTIHKOHO.

16.4.2 Y Gankax i3 QpuKLIAHAMN NOSACHMMU 3’€AHaHHAMM 3 6araToNMCTOBUMU MOSICHUMW NakeTamu
NPUKPINAEHHST KOXHOMO 3 JIACTIB Yy PO3paxyHKOBOMY Mepepisi, po3TallOBaHOMY 3a MiICLEM CBOro
TeopeTnyHoro obpwuBy, chnig po3paxoByBaTM Ha MOMOBUHY 3yCUNns, sike Moxe OyTu CcrnpumnHsTe
nonepeyHnM nepepisom nucta. [IpUKPINNEHHS KOXHOMO fnucta Yy  po3paxyHKOBOMY  nepepisi,
po3TallOBaHOMY Ha AiNdHUi MidX gincHMM Micuem noro obpusy i micuem obpuBy nonepeaHbOro nucTa, cnig
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po3paxoByBaTW Ha MOBHE 3yCUINS, ke MOXe OyTn CNpuUnHATE nonepevyHnM nepepiom nucra.
Tabnuusa 16.6 — Popmynu ons po3paxyHKy NOsICHMX 3'€QHaHb y cKnageHux bankax

XapakTep .
HABAHTAKEHHS MosicHi 3’egHaHHSA PospaxyHkoBa popmyna

Ty, <1 (16.19)

3 _ npk Ry,
BapHi Ty, < (16.20)

Hepyxome — <

py nﬂzkwazyn
Tsy (16.21)

DpUIKLiiHI ——<1

Qbhkyc
2 2 (16.22)
yNT+V <1
3 y _ ) 2Bk Ry,
BapHi (ABOCTOPOHHI LUBK
[72 1,2 (16.23)
Pyxome LN AP

Zﬁzkwaz?/c

[r2 | 212 (16.24)
q)pMKLliﬂHi MSI
Qbhk]/c
oS

MpumiTtka. T=T — MOTOHHe 3ycunnsa 3cyBy nosica, H/Mm, BUKNUkaHe nonepeyHoto cunoo Q, H (Tyt S

CTaTU4HWUIA MOMEHT BpyTTO Nnosica 6anku BiGHOCHO HeWTpanbHOI OCi);

N — KiNbKICTb KYTOBMX LUBIB: NPWM OBOCTOPOHHIX KYTOBMX LUBAX Y MOSACHMX 3'€4HaHHSX n =2, nNpu
OAHOCTOPOHHIX N = 1;

0,,, k — BeNNUYNHK, Lo BU3HAYaOTLCA 3rigHo 3 16.3.4;

_rraf,
!

¢of

14 — MNOFOHHWUIN TUCK, H/MM, Big 30cepeakKeHOro HaBaHTaXeHHs F,, WO BM3HAYaeTbCs 3

ypaxyBaHHAM BUMOT 3rigHo 3 9.2.2i 9.2.3;
Vs ¥ — KOEMIUIEHTU HAfIMHOCTI 3a HaBaHTaXeHHAM, Lo npuimMatoTbes 3rigHo 3 [1IBH B.1.2-2
(ANs HEPYXOMMUX BaHTaxiB y, =1);
_____ s — KPOK NOsSICHNX GONTiB;

& — KOeWILIEHT, AKNN NPUAMAETLCA TakUM, LLO AOPIBHIOE: o =0,4 — 3a HasABHOCTI HaBaHTaXeHHs,

NPUKNageHoro [0 BEpPXHbOro nodca Ganku, OO SAKOro npucTpyraHa CTiHKa, i a=1,0 — 3a BiOCYTHOCTI

NPUCTPYroByBaHHA CTiHKM ab0 3a HasiBHOCTiI HaBaHTaXXeHHS, NpuKNnageHoro 4o BEpxXHbOro nosca.

17 OOOATKOBI BUMOI' LLOOO NPOEKTYBAHHA ENEMEHTIB BYOUHKIB, BYAIBEINDb |
cnopryp PIBHOIo NPU3HA4YEHHA

17.1 3aranbHi BUMOru WOAO0 NPOEKTYyBaHHA CTaneBUX KOHCTPYKLiN

17.1.1 Tpun NpoeKTYBaHHi CTaneBux KOHCTPYKLiN HEOOXiaHO:

- nepegbavaTu B'A3i, WO 3ab6e3neyyoTb Y NPOLECi MOHTaXy Ta eKkcrnnyaTauii CTIRKICTb i NpOCTOpPOoBY
reoMeTpuyHy He3MiHIOBaHICTb CMOpyAM B LINIOMY Ta OKpeMUX ii eNeMEHTIB, NpU3Havaoym ix y 3anexHocTi
BiJ, OCHOBHUX NapaMeTpiB CNopyam i pexumy ekcnnyartadii (KOHCTPYKTUBHO| CXeMM, NMPOTOHiB, TUMIB KPaHIB |
pexumiB ix poboTn, TemnepaTypHUX BNAUBIB TOLLO);

- BpaxoByBaTu BUPOOHMYI MOXINMBOCTI i MOTYXKHICTb TEXHOJIOMYHOrO i KpaHOBOro obragHaHHSA
NigNpPUEMCTB-BUPOOHMKIB  CTanNeBMX KOHCTPYKLIW, YMOBM TPAHCMOPTYBaHHS, a TakoX NigAOMHO-
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TpaHCMNOpTHe Ta iHWwe obnagHaHHA MOHTa)KHUX OpraHisaLin;

- nepegbavyaT MOHTaXHi KPIMMeHHSA eneMeHTiB (MOHTaXHi CTONMKM TOLo) Ans 3abesneveHHst
MOHTaXXHOi TEXHOJOrYHOCTI;

- y BONTOBMX MOHTaXHMX 3'€QHAHHAX 3acTocoByBaTM 60nTM knacy TovHocTi B i C, a Takox
BMCOKOMILIHI, NPU LbOMY B 3'€QHAHHSAX, IO CMPUAMAalOTb 3HaYHI BepTUKanbHi 3ycunns (KpinneHHsax depm,
purenis, pam TOLLO), cnig nepeabavaty CTONMKK; NP HAasiBHOCTI B 3'€QHAHHAX 3rMHarlbHMX MOMEHTIB Cnig
3acTocoByBaTtn 6onTK knacy TodHocTi B i C, Wo npautotoTe Ha po3TSr;

- nepeabadyBaTtu NOAINEHHs KOHCTPYKLM | cnopya Ha BianpaBHi Mapku 3 ypaxyBaHHAM cnocobis
TpaHCNOPTYBaHHS, TPAHCMOPTHUX rabapuTiB i METOAIB MOHTaXy KOHCTPYKLN.

17.1.2 Tpun KOHCTPYIOBaHHI CTaneBMx 3BapHMX KOHCTPYKLUIN Crig BUKNOYaTU MOXIMUBICTb LUKIANNBOrO
BMMMBY 3anuLLKOBMX Aedopmalin i HanpyXeHb, Y TOMY YUCHi 3BaptoBarnibHUX, a TaKoX KOHUEeHTpauii
HanpyxeHb, nepenbayatoun BiONOBiIAHI KOHCTPYKTMBHI pilleHHA (3 Hanmbinbl piBHOMIPHMM pPO3MOAINoMm
HanMpyXeHb B enemeHTax i pgetansx, 6e3 BXigHWMX KyTiB, Pi3kMX 3MiH OpMKM nepepidy Ta iHWKnX
KOHLEHTpaTOopIiB HaMnpyXeHb) i TEXHOMOriYHI 3axoamn (NopaaoK 36upaHHS | 3BaploBaHHA, nonepeaHi BUTMHM,
MeXaHi4Hy 06poOKy BiAMOBIAHNX 30H LUMSIXOM CTPYraHHsl, pe3epyBaHHsl, 3a4nLLIEHHS abpa3nBHMM Kpyrom
TOLLO).

17.1.3 Y 3BapHuX 3'€¢QHAHHAX Cri BUKNIOYATU MOXIUBICTb KPUXKOINO PYWMHYBAHHS KOHCTPYKUIN Y
npoueci IX MOHTaxy | ekcnnyaTauii B pe3ynbTaTi HECMPUATIIMBOIO CNOSTyYEeHHSA HACTYNHUX OaKTOpIB:

- BEMUKUX MICLEBMX Hanpy>eHb, BUKIMKAHUX BNIMBOM 30CepesKeHnxX AechopmMaLlii Yn HaBaHTaXeHb
aetanen 3'egHaHb, @ TaKOX 3anULLKOBUX HaMPY>KeHb;

- Pi3KMX KOHLEHTPATOPiB HamnpyXeHb Ha AiNsHKax 3 BESIMKUMM MIiCLEBUMW HaMpPyXEHHSMU, Lo
OpieHTOBaHI Bnonepek HanpsiMKy Aito4Mx HanpyXeHb po3TAry.

Mpy KOHCTPYIOBaHHI 3BapHUX KOHCTPYKUIN Crig BpaxoByBaTW, LLO KOHCTPYKLUIT i3 CYLiNIbHOK CTIHKOM
MalTb MEHLUEe KOHLUEHTpaTopiB HanpyxeHb i MeHW YyTnNuBi [0 EKCUEHTPUCUTETIB Y MOPIBHSAHHI 3
peLiT4acTUMN KOHCTPYKLISIMU.

17.1.4 Tlpn npoekTyBaHHi CTaneBWX KOHCTPYKUIA CRig 3acTOCOBYBATM KOHCTPYKTMBHI 3axoau
nepBUHHOIO 3axucTy Big kKoposii 3rigHo 3 ACTY ISO 12944-3.

(MyHkm 17.1.4 3miHeHo, 3miHa Ne 1)

17.2 BigcTaHb MiX TeMnepaTypHMMMU LUBaMU

17.2.1 BigcraHb lt, M, M TeMnepaTypHMMK LLIBaMX CTaneBUX KapKaciB 04HONOBEPXOBUX criopyn, SK
npaBuo, He NOBMHHA NepeBMLLYBaATM HANBINbLUNX 3HAYEHb I, , M, HaBedeHUX y Tabnuui 17.1.

Tabnuusa 17.1 — Haibinblia BiaCTaHb Mk TeMNepaTypHUMK LLUBaAMU

Hanbinblwa BigctaHb /y, M, Mk TemnepaTypHUMK LUBAMM

XapakrepucTtuka ONs apxiTeKTypHO-OyAiBENbHUX KNiMAaTUYHUX PaNOHIB i3
CcepeaHbO0 MICSAYHOK TEMMNEPATYPOLO MNOBITPS Y CiudHi

cnopyau BigcTaHi BuLloto 3a 0°C Hmx4oto 3a 0°C
OnanioBaHMit GyaHOK B300BX Orioka 350 280
nonepek 6noka 230 180
HeonantoBaHwuii B34,0BX Groka 300 240
6yavHoK nonepek 6rnoka 180 150
Fapsumii Lex B300BX Orioka 230 180
nonepek 6rnoka 140 120
Biokputa ectakaga B3[0BX OCi 180 150

17.2.2 3HavyeHHs HanbiNblKnX BigCTaHen [, siki HaBedeHi y Tabnuui 17.1 y cnopygax 3 BUCOTOMO
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konoH hy abo hy noHaa 12 m, gonyckaeTbes 36iMblyBaTN MHOXEHHAM Ha KoediLieHT, KUl NPUNMaETbCS
TaknM WO OOPIBHIOE:

h
B30OBX Groka — k =—<L5;
12
2
Brionepek Groka — k,=—=<L5,
12
ne M — Bucota KOMOM y MAOWWMHI MO3MOBXHIX KOHCTPYKLM Kapkacy (B34OBX TemnepaTypHOro

6noka), Wo AOpiBHIOE BiACTaHi Big Bepxy dyHAaMeHTy A0 Hu3y nigkpaHoBoi 6anku (npu OBOSPYCHOMY
pO3TallyBaHHi KpaHiB — 40 HWM3Y NigKpaHOBOI GankM HWXHLOro Apycy) abo OO piBHA 0OGNMpaHHA Hecy4oi
KOHCTPYKLUii nokpnTTs (y cnopygax 6e3 MOCTOBMX OMOPHUX KpaHiB), M;

h2 — BMCOTa KpaWHbOI KOMIOHM Y MNUIOWMHI MOMNEpPeYHoi KOHCTPYKUiT Kapkacy (Bnonepek

TemnepaTypHoro 6roka), Lo AOPIBHIOE BiACTaHi Big Bepxy (PyHOAaMeHTy OO piBHS oBnupaHHA Hecydoi
KOHCTPYKLii NOKPUTTS, M.
17.2.3 BepTukanbHi B'A3i, BNaLITOBaHI Mi>K KONIOHaMWN B MeXax BUCOTU /4, B3OOBX TeMnepaTypHOro

Onoka, NOBWMHHI 3a40BONbHATU TaKi yMOBMU:
- BiACTaHb Big Oyab-AIKOro TOpusi TemnepaTypHOro 6roka Ao OcCi HanmbnmXk4yoi B'A3i HE MOBMHHA

nepeBuLLyBaTh 0, SIuk :

- BigCTaHb MK OCAMW KpaWHiX B’A3er npu iX BNawTyBaHHI B [OEKiIbKOX MiCUAX He MOBMHHA

nepesuLLyBaTH O, 3luk , ae lukl — HanbinbLUa goBXxumHa 6roka BignoeiaHo Ao Bumor 17.2.11 17.2.2.

17.2.4 Hanbinbwi BigcTaHi /,, WO BCTaHOBMOKOTbCA 3rigHo 3 17.2.2 i 17.2.3, ponyckaeTbes
30inbllyBaTK Ha NigcTaBi po3paxyHKy Ha KNiMaTU4Hi TemMnepaTypHi HaBaHTaXXEHHS 3 ypaxXyBaHHAM BMnnBYy
CTiH abo iHWMX OoropodKyBarnibHUX KOHCTPYKUiMA, HEMPYXHUX AedopMaLlil KOHCTPYKLUIM i niggaTnvBoCTi
BYy3niB.

17.3 ®epmu i CTPYKTYPHI NAUTU NOKPUTTIB

17.3.1 Oci CTpwXHIB pepM i CTPYKTYp MOBMHHI OyTK, SIK NpaBUIO, LEHTPOBAHMMMK B YCiX By3mnax.
LleHTpyBaHHA CTPWXHIB y dhepMax i CTPYKTYPHUX NAUTax Chig BUMKOHYBaTW: MPU 3BapHUX 3'€OHaHHAX Y
By3nax — 3a LleHTpamu Barn nepepisis (i3 OKpyrneHHsm 0o 5 Mm); npu 60nNToBMX 3’€AHAHHSX — 3@ pUcKamm
KYTWKIB, HAMONKYMX 0o obyLuka.

3MillleHHA oceln enemeHTiB nosaciB hepM npu 3MmiHi iX nepepisiB N0 OOBXWHI OONYCKAETLCH HE
BpaxoByBaTu, SKLWO BOHO He nepesuLlye 1,5% BMCOTU enemeHTa nosica MEHLLOro nepepiasy.

3a HasABHOCTI EeKCLEeHTPUCUTETIB Yy By3nax enemMeHTn depm i CTPYKTyp Cnig po3paxoByBaTu 3
ypaxyBaHHAM Ail BiANOBIOAHMX 3rvHanbHUX MOMEHTIB. Y pasi npuknagaHHA HaBaHTaXeHb Mo3a By3namu
depM NosicM NOBUMHHI BYTK po3paxoBaHi Ha CYMiCHY Ait0 MO3A0BXHIX 3yCUIb i 3rMHanNbHUX MOMEHTIB.

17.3.2 Tpun pospaxyHKy MNOCKMX depm 3'€4HaHHA eNneMeHTIB peLliTkKM 3 MOSICOM Y By3nax depm
OO0MNYyCKaeTbCs NPUAMAaTK LWAPHIPHUMKU NpY TUMNax nonepedHnx nepepisis enemMeHTiB:

- 3 KyTUKiB abo TaBpis;

- ABOTaBpoBuX, H-nogibHmx i TpybyacTux, AKLWO BiAHOLIEHHS h/1<0,1 ,
ne h —sucora nepepiay, [ —reomeTpuyHa SOBXMHA enieMeHTa (BigCTaHb MiX By3namm).

Mpn nepeBuLLEHHI 3a3HaYEeHMX BigHOLUEHb hll cnig BpaxoByBaTW A0OATKOBI 3rMHanbHi MOMEHTH,
WO BWHUKAIOTL B efiemMeHTax depmu Big >KOPCTKOCTI BY3MiB; NpU LbOMY [OMYCKAaeTbCA BpaxoByBaTh
XKOPCTKOCTI BYy3niB y dhepMax HabnwkeHUMU MeTodamMu, a OCbOBI 3YCWMNs BU3HAYaTKM 3a LUAPHIPHO
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CXEeMOI0.
17.3.3 BigctaHb MiX Kpadmu enemMeHTiB pewliTku i nosica y depmax 3i 3BapHMMWU BY3NOBUMMU

3'eHaHHAMM Ha PacoHKax Crif NpuitMaTh He MeHwot 3a d = 6f —20 mm, ane He GinbLwoto 3a 80 MM,
ne t — ToBwMHa hacoHKu.

Mixx TopusiMn erneMeHTiB MOSACIB hepM, O CTUKYIOTbCA | NepekpuBaloTbCA Haknagkamu, cnig
3anuwaTtu 3a3op BENUYNHOK He MeHL Ak 50 MMm.

3BapHi WBW, SKi NPUKPINIIIOTL eNleMeHTN peLUiTku dhepM 3 KyTUKIB 0 (haCoHOK, Cri BUKOHYBaTH 3

o6BaptoBaHHAM TOPLB KYTUKIB.

17.3.4 Y By3nax ¢epM 3 nodcamu 3 TaBpiB, A4BOTABPIB i OANHOYHUX KYTUKIB KPiNmeHHs hacoHOK
00 NonuvLb NOSCIB BCTUK CAif 34iMCHIOBATM 3 NMPOBApOM Ha BCHO TOBLUMHY (bacoHKW. B koHCTpyKUisax 1 rpynu
NpunsiraHHs By3noBMX dacoHOK 0 NOSICIB HEOOXiAHO BMKOHYBATK 3rigHO 3 nosuuieto 7 Tabnumui T.3.

17.3.5 lpu pospaxyHKy By3niB depM 3i CTPWKHAMWU TpybyacToro i ABOTABPOBOro NepepisiB i
NPUKPINNEeHHAM eneMeHTiB pewwiTkn 6e3nocepeaHb0 Ao nosica (6e3 ¢acoHOK) HeobxigHO nepesipATU
Hecyu4y 34aTHICTb:

- CTiHKM nosica Mpu MiCLUEBOMY 3rMHaHHIi (NPOAABMBaAHHI) Y MiCUAX MPUMUKAHHA €rneMeHTIB
peLUiTKN (4NA CTPWXKHIB 3 KPYrNnX i NPSIMOKYTHUX Tpy6);

- BiYHOI CTiHKM Mnosica B MiCLi NPUMUKAHHA CTMCHYTOIO €fieMeHTa pPeLiTkM (ansi CTPWXKHIB 3
NPSAMOKYTHUX TPYO);

- nonuub Nosica Ha BiArMH (415 CTPMXKHIB 4BOTaBPOBOro nNepepisy);

CTiHKM nosica (onsi CTPWXKHIB ABOTaBPOBOro nepepisy);

- erleMeHTIB peLliTK1 B nepepisi, Lo npMMnKae o nosca;

- 3BapHMX LWBIB, SKi NPUKPINAAIOTE eNleMeHTH peLuliTkn 4o nosica.

Mpu nepesipUi MILUHOCTI CTiHKM HeEOOXiAHO BpaxoByBaTWM CyMiCHY Ait0 3ycunb y nonuui i B
npunerrioMy enemMeHTi peLliTKu.

PekomeHgauil wono nepesipkn Hecy4voi 30aTHOCTI O3HAYeHMX BY3MOBMX 3'€OHaHb HaBeAeHi y
ponatky @.

17.3.6 [Mpu nporoHax dhepM NOKpPUTTIB, LLO CKNagatTb noHag 36 M, pekoMeHayeTbea nepegdadatu
OyaiBenbHUA  MignoMm, WO [AOpPIBHIOE TEOPETUHYHOMY MPOrMHY  KOHCTPYKUii  Big  poO3paxyHKOBUX
eKkcnnyaTauiHMX NOCTIMHUX | TPUBaNMX HaBaHTaXeHb. Mpu NNOCKMX NokpiBnsix OyAiBensHUA Nignom cnig
nepeabayat He3anexxHo Bid BENUYMHU NPOTroHY, NPUAMAOYN MOro TaknM, LLIO AOPIBHIOE NPOrMHY Big CyMu
PO3paxyHKOBUX eKCrnyaTauinHUX NOCTINHUX | TpMBanunx HaBaHTaXeHb, 30inblweHomy Ha 1/200 nporoHy.

17.4 KonoHu

17.4.1 BignpaBHi eneMeHT HacCKpi3HMX KOMOH 3 peLliTkaMu, po3TalloBaHUMM Yy OBOX MSIOLMHAX,
cnig nigkpinnoBaTty giadhparmamu, posTtalloBaHMmMm 6inga KiHUIB BignpaBHOro enemMmeHTa. [lJonyckaetbcst He
nepenbaydatu cneujansHy giadparmy, AKLO iCHYe nnuta 6a3m Yn OrofioBOK KOMOHMW.

Y HacKpi3HMX KOMNoHax 3i 3'eQHyBarbHOI PELLITKOK, PO3TaLIOBaHOK B OAHIM NOWWHI, diadparmum
cnif posTalloByBaTh He pidLle HixX yepes 4 M.

17.4.2 Y konoHax i cTosikax 3 OOHOCTOPOHHIMW MOSICHMMW WBaMu 3rigHo 3 16.1.9 y Byanax
KpinneHHsa B’a3en, 6anok, po3nipok Ta iHWKNX eNnemMeHTIB Y 30Hi nepedaBaHHsA 3yCuUnns crig 3actocoByBaTtyh
OBOCTOPOHHI MOSACHI LUBMW, O BUXOAATb 3@ KOHTYPWU NPUKPINMOBAHOrO enemMeHTa (By3na) Ha OOBXUHY
30kf 3 KOXXHOro BOKy.

17.4.3 KyToBi LWBMK, LLO NPUKPINIIOTL AacoHKN 3’€AQHYBaNbHOI PELUiTKA OO TfIOK KOMOHW BHANYCK,
cnig npusHadatM 3a pPO3paxyHKOM i po3TalloByBaTM 3 OBOX OOKIB (hacOHKM B3OOBX FNKW y BUrMsSA
OKpeMunx LinsiHOK, po3TalloBaHMX Yy LLIaxoBOMY MOPSAKY, NPU LbOMY BiACTaHb MiXK KiHUSMW TakuX LUBIB He
NOBUHHA NepesuLLlyBaTh 15 TOBLUMH (PaCoHKN.

Y pasi 3aCTOCyBaHHSl Py4YHOro OyroBOro 3BapltOBaHHSA LUBM MOBUHHI OyTW HenepepBHMMM MO BCik

102



[BH B.2.6-198:2014

OOBXWHi haCOHKN.

17.4.4 MoOHTaXHi CTUKM KOMOH pPEeKOMEHOYETbCA BUKOHyBaTM 3 dpe3epoBaHMMU TOPLSAMM,
3BapeHMMM BCTUK abo Ha Haknagkax 3i 3BapHMMM KyToBMMKM LwBamMmyu abo Gontamu, y TOMy u4uchi
BUCOKOMILHMMK. Tpy npuBaploBaHHi HaknagoK KyTOBi LWBW chif He JoBoauTu Ao oci ctuka Ha 30 mm 3
KoxxHoro 6oky. [onyckaeTbcs 3acTocyBaHHA praHueBux 3'€dHaHb 3 nepefaBaHHAM 3YCWIb CTUCKaHHS
Yyepes LWinbHWIA JOTUK doaHLiB, a po3TaryBanbHUX 3ycunb — Yyepes 6onTu.

17.4.5 Y HacCKpi3HMX KOMOHaX, FiflkK SKNX 3’€gHaHi NnaHKkamMun, peKoMeHOyeTbCs NpumiMaTu:

- WUMPWMHY NPOMDKHUX MNaHoK bs Takoto, Lo gopisHioe (0,5...0,75)b, ae b — rabapuTHa WMpUHa
KOMOHM Y NIOLUMHI NAaHOK,;

- WWMPWHY KiHLEBMX NMaHOK Takoto, Wwo gopisHioe (1,3...1,7)bs.

17.5 B’asi

17.5.1 Y kOXHOMY TemnepaTypHOMy ©Onoui cnopyaum cnig nepegbadatn CamMoCTiiHy CUCTEMY
B’A3eM.

17.5.2 HuxHi nosicu Ganok i cpepM KpaHOBUX KOMiM MPOroHOoM noHag 12 M cnig ykpinnoBaTtu
FOPU3OHTaNbHUMN B'A3AMUN.

17.5.3 BepTtuKkanbHi B's13i MiXk OCHOBHUMMW KOFIOHaMM KapKaca HwkYe piBHS MiakpaHoBuX 6anok npwm
[OBOTINKOBKX KOMOHaX CNif po3TalloBYBaTKW Y MAOLLMHI KOXHOT FifKu.

[inKn ABOTiNKOBUX B’SI3eM, SIK NPaBWIo, crig 3’€AHyBaTh Midk coOb0t0 3'€4HYBaNbHUMU peLLiTKaMu.

17.5.4 [MonepeyHi ropusoHTanbHi B'a3i cnig nepeadadati y piBHIi BEPXHLOro abo HMXHBLOIO MOSCIB
KPOKBSIHMX ()epM Y KOXHOMY MPOrOHi crnopyaM Mo Topusix TemnepaTypHux Onokie. lMpu LOBXWHI
TemnepaTtypHoro 6roka, wo nepesuwye 144 m, cnig nepegbayatyv MPOMiIXKHI NMOMEPEeYHi ropM3oHTarbHI
B’A3i.

KpokBsiHi dhepmun, ski He MpuMMMKalTb Ge3nocepefHbO A0 MOMEPEYHUX FOPU3OHTAIbHUX B’A3€EN,
cnig, po3KpinnBaTh y NNOLLMHI po3TallyBaHHA LMX B'A3el po3nipkaMu i pO3TsKKaMMu.

Y Micuax posTallyBaHHSA NonepevyHuUX ropu3oHTanbHUX B's3en cnig nepeabadat BepTuKanbHi B'a3i
MK hepmamum.

3a HasiBHOCTiI XKOPCTKOro Aucka MOKpiBMi y PiBHI BEpXHiX nosiciB cnig nepepbayatv iHBEHTapHI
30ipHO-p0O30ipHi B’A3i 4N1a BMBIPAHHSA KOHCTPYKLIN | 3a6e3ne4eHHs iXHbOT CTINKOCTi B MPOLIECT MOHTaXY.

17.5.5 Mo300BXHI TOPU3OHTanNbHIi B'A3i Yy MAOWMHI  HWKHIX MOSACIB  KPOKBAHUX depM  cnig
nepenbavartu:

- B3OOBX KpalHixX psifliB KOJIOH y cropyAax 3 MOCTOBUMW OMOPHUMW KpaHamu rpyn pexxumie poboTu
6K — 8K 3rigHO 3 YMHHMMM HOPMaTUBHUMMW AOKYMEHTaMU;

-y NOKPUTTAX 3 NIOKPOKBAHUMU cbepmamu;

- B OOHO- i [ABOMPOriHHMX crnopydax, obragHaHMX MOCTOBMMM OMOPHMMU  KpaHamu
BaHTaxonignomHicTio 10 T i BinbLue, a npu BIAMITLI HN3Y KPOKBSIHUX KOHCTPYKLiA NOHag 18 M — He3anexHo
BiZl BAHTaXXONiAMOMHOCTI KpaHiB.

Y cnopygax 3 Tpboma i 6inbLue nporoHamMu ropu3oHTanbHi NO340BXHI B’A3i Chig, po3MilLlyBaTh TakoX
B3[OBX CepefHix psaiB KONOH He pigwe, HiXX Yepes NporiH — y cnopyaax 3 MOCTOBMMU ONMOPHUMU KpaHamu
rpyn pexumia poboTtn 6K — 8K 3rigHO 3 YMHHVMMY HOPMATUBHUMW LOKYMEHTaMu i Yepes ABa NPOroHM — B
iHWKUX cnopydax.

(MocunaHHs nyHkmy 17.5.5 3amiHeHo, 3miHa Ne 1)

17.5.6 [opusoHTanbHi B’A3i NO BEPXHIX i HWKHIX nodcax po3pisHux depmM MporiHHMX cnopyn
TpaHCNOpPTEPHUX ranepen cnif KOHCTPYBaTU PO3AiINbHO AN KOXKHOMO NPOroHy.

17.5.7 Tpn 3acTocyBaHHi XpPEeCTOBOI peLliTKU B'A3er MOKPUTTIB, 32 BUHATKOM CMOPYA Kracy
BignosiganesHocTi CC3 3rigHo 3 [1IBH B.1.2-14, nonyckaeTbCs BUKOHYBATN PO3PaxyHOK 32 YMOBHOK CXEMOIO
3a YMOBM, LLLO PO3KOCK PELLITKN CIPUIMMaIOTb TiNbKW 3yCUNMs po3Tary.

Mpn BU3HAYEHHI 3yCWIb, LLIO BUHMKAKOTL B €leMeHTax B'si3el, O6TUCHEHHS nosciB doepm, K
npaBwuso, BpaxoByBaTu He crig.
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17.5.8 [Mpu BnawwTyBaHHi MEMBPAHHOIO HacCTUMY Y MAOLUMHI HUXHIX NOSCIB hepM A0NYyCKaeTLCA
BpaxoByBaTK CyMiCHY poboTy nosica i MembpaHu.

17.5.9 Y BUCAYMX MOKPUTTAX i3 MMAOLLMHHUMWN cUCTEMaMK (4BOMOSACHUMMU, 3rMHANBHO-)KOPCTKUMU
BaHTamu TOLLO) cnifg nepefdadaTt BepTUKarbHi | FOpn3oHTanbHi B'A3i MiXk HECY4YMMM CUCTEMaMM.

17.6 Bankum

17.6.1 lMosicHi KyTOBi WBKM 3BapHUX 0anok, a TakoX LUBW, 3a OOMOMOIOK SIKMX OO OCHOBHOIO
nepepisy Oanku MNpUKPINIITLCA OOMNOMDKHI eneMeHTn (Hanpuknag, pebpa >KOpCTKOCTI), SIKk MpaBwuio,
MOBUHHI BUKOHYyBaTMUCA HenepepBHMMU. [lonepeyHi pebpa XOPCTKOCTI MOBWMHHI MaTuU BUPI3K Yy MicLax
nepeTuHy 3BapHMX LLBIB.

17.6.2 3acTtocoByBaTu MakeTW NUCTIB ONSA NOACIB 3BApHMX OBOTaBPOBUX Ganok, sk npaBuo, He
[03BONAETLCA.

Ona nosacie 0anok i3 PUKUIMHMUMK 3'€AHAHHAMW [OOMYCKAETbLCA 3aCTOCOBYBAaTU MaKeTH, SKi
CKragarTbes

He BinbLU SIK 3 TPLOX NUCTIB; NPU LUbOMY MIOLLY nepepidy NOACHUX KyTUKIB chig NnpuiMaTt Takolo,
LLO CTaHOBUTL He MeHLW Hix 30% Big yciei nnoLi nepepisy nosica.

17.6.3 [Mpun 3acTocyBaHHi O4HOCTOPOHHIX MOSICHUX LUBIB y 3BapHUX ABOTaBpoBuMx HGankax 1 knacy,
AKi HECYTb CTaTUYHE HABaAHTAXEHHSA, NOBWHHI OYTW BUKOHAHI Taki BUMOTU:

- poO3paxyHKOBE HaBaHTaXXEHHsI NOBUHHE ByTW NpuknageHe CUMETPUYHO BiJHOCHO MOMNepeYvyHoro
nepepisy 6anku;

- CTiMKiICTb CTUCHYTOrO nosica 6anku noBuHHa OyTK 3abesneveHa BignoeiaHo oo Bumor 9.4.4, a);

- y Micuax npuknagaHHs p[o nosica 6anku 30CepeKeHVMX HaBaHTaXeHb, BKITHOYaUU
HaBaHTaXeHHA Big pebpucTMX 3ani3obeTOHHUX MMAWT, MOBWHHI OyTWM BCTaAHOBMEHI nonepeyHi pebpa
YKOPCTKOCTI.

Y purenax pamMHUX KOHCTPYKUiN 6ing onopHUX BY3MiB, a TaKOX Yy MicusaXx, A€ HaBaHTaXEHHs
BUKMNWNKaE 3rMHanbHUM MOMEHT BIQHOCHO NO340BXHbOI OCi 3BapHOro LWBa, crij 3acTOCOBYBaTW ABOCTOPOHHI
MOSICHI LLBMW.

Y Gankax 3 nepepizamu 2 i 3 KnaciB, a TakoX 3 YMOBHOK THYYKICTIO CTiHKM 3«W>6\/Ry/0

3aCTOCYBaHHA OAHOCTOPOHHIX MOACHMX LUBIB HE JOMNYCKAETHCS.

17.6.4 Pebpa XopCTKOCTi 3BapHMX Oanok NoBUHHI OyTu BigaaneHi Big CTUKIB CTIHOK Ha BiACTaHb He
MeHLUY HiXk 10 TOBLUMH CTiHKW. Y Micusix nepeTuHy CTMKOBMX LUBIB CTiHKM Oanku 3 no3goBXHiIM pebpom
XKOPCTKOCTi LIBKW, 32 OOMOMOrOK SIKMX MO3OO0BXHE Pebpo XOPCTKOCTI MPUKPINMETBCA [0 CTiHKM, He
00BOAATb 4O CTUKOBOTO LUBA CTiHkK Ha (6f — 20) MM, ane He MeHLW sk Ha 30 MM, Ae t — TOBLUMHA CTiHKW.

17.6.5 Y 3BapHUX ABOTaBPOBUX Hankax KOHCTPYKUiN 2, 3 i 4 rpyn pekoMeHOyeTbCA 3aCTOCOBYBATU
OLHOCTOPOHHI pebpa >OPCTKOCTi 3 PO3MILLEHHSIM iX 3 0AHOro GOKy CTiHKM Danku i npuBaptoBaHHAM iX A0
nosicis 6arnku.

Y ©ankax 3 0QHOCTOPOHHIMM MOSACHUMMU LLIBaMK pebpa XOPCTKOCTi cnig po3TalloByBaTh 3 TOro Goky
CTIHKW, SIKUW € NPOTUNEXHUM A0 pO3TallyBaHHA OQHOCTOPOHHIX MNOSICHMX LUBIB.

17.7 Banku KpaHOBUX KOnin

17.7.1 BepxHi nosicHi wBK y Gankax KpaHOBWMX KOMiA ANs MOCTOBMX OMOPHUX KPaHiB PEXUMIB
po6otn 7K (y uexax metanyprinHux BupobHuuTs) i 8K 3rigHO 3 YMHHUMW HOPMATMBHUMMK LOKYMEHTaMm
NMOBWHHI BYTN BMKOHaHI 3 NPOBapOM Ha BCH TOBLUMHY CTiHKW.

(MyHkm 17.7.1 3miHeHo, 3miHa Ne 1)

17.7.2 BinbHi KPOMKN PO3TArHYTUX NOACIB Banok KpaHOBMX KoMin i 6anok poboumnx nrowagokK, sKi
6e3nocepedHbO  CMPMIAMAKOTb  HaBaHTaXKEHHS Bi PYXOMOro cknagy, MOBWMHHI OyTM npoKaTHUMMU,
CcTpyraHummn abo obpi3aHNMM MaLLUHHUM KUCHEBMM ab0o NNa3mMoBO-AYyroBMM Pi3aHHSIM.
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17.7.3 Po3mipn pebep XopcCTKOCTi Banok KpaHOBWMX KOS MOBUHHI 3a0BONbBHATA BUMOIM 3rigHO
39.5.9, 9510 i 9.5.13, npu uUbOMYy WMPUHA BUCTYMHOI YaCTUHW [BOCTOPOHHBLOrO MPOMIPKHOMO pebpa
YKOPCTKOCTi NOBUHHA ByTN He MeHLwoto 3a 90 MMm.

PekomeHOyeTbCA He BMKOPUCTOBYBATW 3BapHi LUBWM pO3TaLLOBaHi NMomepek BEPXHbOro Mosicy LmX
Banok. lMpu ubomy Topui pedep XOPCTKOCTI MOBMHHI BYyTK LWiNbHO NpUrHaHi 40 BEPXHbOro nosica, a y
nigkpaHoBMx Gankax Anga Kpaxis rpyn pexumie pobotn 7K (y uexax metanyprininx supobHunuts) i 8K srigHo
3 YAHHMMW HOPMATUBHUMW OOKYMEHTamMn HeobXigHO cTpyratu Topui pebep »OPCTKOCTI, WO NpUMUKaTb
00 BEPXHbOro nosica.

MOXnMBO BUKOPUCTAHHSA IHLUNMX KOHCTPYKTUBHUX PilleHb, LLIO NPOWLLNN NPaKTUYHY anpobadito.

(lMyHkm 17.7.3 3miHeHo, 3miHa Ne 1)

17.7.4 Y nigkpaHoBuMx Gankax Afs MOCTOBMX OMOPHUX KpaHiB rpyn pexumis poboTtn 1K — 5K arigHo
3 YAHHUMW HOPMATUBHMMU AOKYMEHTamMu SOMNYCKaeTbCs 3aCTOCOBYBAaTWM OOHOCTOPOHHI nomnepeyHi pebpa
YKOPCTKOCTi, BMKOHaHi 3i CMyroBoi cTani abo OOMHOYHMX KYTWKIB, 3 MpMBaptOBaHHAM iX OO CTiHKW i OO
BEPXHbOro nosica i po3tallyBaHHAM BignosigHo o 17.6.5.

(MyHkmy 17.7.4 3miHeHo, 3miHa Ne 1)

17.7.5 KpinneHHs dhaCoHOK rOpM30oHTamnbHUX B’'S3iB 40 HWKHIX NOSACiB 6anok KpaHoBMX LUNAXIB Nig
MOCTOBI ONOpPHI KpaHu pexumis poboTn 7K, 8K pekomeHayeTLCA BUKOHYBaATU 3@ JONOMOIOK BUCOKOMILLHUX
6onTiB (PpUKLiHE 3'€AHAHHS).

17.8 JlnctoBi KOHCTPYKLUii

17.8.1 [Mpun NpoeKTyBaHHi NIMCTOBMX KOHCTPYKLiA AOUINbHO nepeabadyaTn HACTyMHi METOAN IXHBOTo
BUrOTOBMEHHSA:

- NINCTIB | CTPIYOK BESTMKUX PO3MIpIB;

- BUIOTOBIIEHHS 3arOTOBOK Y BUMsAAi KpynHorabapuTHMX GokKiB, LWKapyn TOLLO;

- pauioHanbHOro po3Kpoto i3 3abe3neyeHHAM HaNMEHLLOT KiNbKOCTI BigXOAiB.;

- aBTOMAaTMYHOIO i MeXaHi30BaHOro 3BapOBaHHS;

- MiHIManbHOI KifTbKOCTi 3BapHUX LLUBIB, LLIO BUKOHYIOTBCS Ha MOHTaxXi.

17.8.2 lMepenayvy 30cepemKeHNX HaBaHTaXeHb Cnid, SIK NpaBuno, nepeabadvaTn Yepes enemMeHTu
YKOPCTKOCTI.

17.8.3 Y Mmicusx crnony4eHHsi 06OSIOHOK Pi3HOI hopMn HeobXigHO 3acTOCOBYBaTU, SIK NMpPaBMIIO,
nnasHi nepexoamn 3 METOK 3MEHLLUEHHS MiCLEBUX HarpyXeHb.

17.8.4 KoHTyp nonepeyvyHux enemeHTiB >XOPCTKOCTI OOOMNMOHOK PEeKOMEHAYETbCS MPOEKTyBaTu
3aMKHEHUM.

17.8.5 HeobxigHO, 5K nNpaBuno, 3acTOCOBYBaTWM CTUKOBI 3BapHi 3'egHaHHsA. 3’egHaHHA NUCTIB
3aBTOBLLKM 5 MM i MEHLLIE, a TaKOXX MOHTaXHi 3’€QHaHHS JOMYCKAaETbCA BUKOHYBATU BHaMYCK.

17.8.6 BukoHaHHA BCiX CTUKOBMX LWBIB Chif 34iACHIOBATM 3 MOBHUM MPOBApPOM [ABOCTOPOHHIM
3BaploBaHHAM abo OAHOCTOPOHHIM 3BapltOBaHHAM 3i 3BOPOTHIM (DOPMYBaHHAM LWBa. Y MNPOEKTi cnij
yKasyBaTtu, npu HeoOXxigHOCTi, crneuianbHi BUMOrM 4O 3BapHMX LUBIB: 3abe3nevyeHHs HEeNpPOHWKHOCTI abo
repMeTUYHOCTI.

17.9 Bucsadi nokputTs

17.9.1 [Insa BucsaYnx KOHCTPYKLUIN cnifg, SiK NpaBuIio, 3acTOCOBYBATM KaHaTu, Nacma i BUCOKOMILHWIA
ApiT. [lonyckaeTbCca 3aCTOCYBaHHSA NpoKaTy.

17.9.2 lMokpiBNa BMCAYOro MNOKPUTTH, $SK NpaBuno, MoBuUHHa O6yTn po3TaloBaHa
6e3nocepenHbO Ha HECy4YMx HUTKaxX i MOBTOPHOBATM YTBOPEHY HUMK bopmy. [JOnyCKaeTbCA MOKPIiBMO
NigHATM Hag HUTKaMu, obnepLum ii Ha cneuianeHy HagbyaoBaHy KOHCTPYKLUIiK, YK MNiABICMTU MOKPIBMIO 4O
HUTOK 3HM3Y. Y uux Bunagkax dopma MOKpiBMNi MOXe BigpPi3HATUCA Big (opMM MNPOBMCAHHS HUTOK.
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17.9.3 OBpucu ONOpPHUX KOHTYPIB Crig Npu3HayaTy 3 ypaxyBaHHSAM KPUBUX TUCKY Big 3ycunb Y
NPUKPINNEHNX OO HUX HUTKaX NPy po3paxyHKOBUX HABaHTaXEHHAX.

17.9.4 [Ina 3abe3neyeHHs TrepMETUYHOCTI Ta IHWKWX eKcnnyaTauilHUX SKOCTeNn NPUAHATOT
KOHCTPYKLii nokpiBni HeobxigHa cTabinizauis nokputTa npu Aii 3MiIHHUX HaBaHTaXeHb, Y TOMY YWCH
BITPOBOrO Bif'€MHOro TUCKY (BiACMOKTYBaHHS). Npun LUbOMY Crig NepeBipATN 3MiHY KPUBU3HWU MOKPUTTS Y
OBOX HanpsiMKax — y300BX | BNonepek HUTOK.

HeobxigHa ctabinisauis nokpuTTa 40CAraeTbCs 3a 4OMOMOTOK TaKMX KOHCTPYKTMBHUX 3aXOAIB:

- 30iMbLUEHHAM HaTAry HUTKM 3a paxyHoK 36inblUeHHs Bary MOKPUTTS 4YM nonepenHboro
HanpyXeHHs;

- CTBOPEHHSAM cnewianbHoi cTabini3yo4oi KOHCTPYKLT;

- 3aCTOCYBaHHSAM MHYYKO-KOPCTKUX HUTOK;

- NepeTBOPEHHAM CUCTEMWN HUTOK i MOKPIBENbHUX MAUT Y EANHY KOHCTPYKLtO.

17.9.5 lepepi3 HUTKN MOBMHEH BYTN pPO3paxoBaHWUA Ha Ail0 HAWOINbLIOro 3ycunns, WO BUMHUKAE
npy pO3paxyHKOBOMY HaBaHTaXEHHi, 3 ypaxyBaHHSAM 3MiHM 3agaHoi reomeTpii NOKpUTTA. Y ciTyacTux
CUCTEMAX, OKpPIM LbOro, nepepi3 HUTKM MNOBMHEH OyTW MepeBipeHun Ha 3ycunns Big Aii 3MiHHOro
HaBaHTaXXEHHSA, NPUKNAAEHOro TiNbKN y300BX HUTKK, AKa PO3rnsagaeTbCs.

17.9.6 BepTukanbHi i ropnsaoHTarnbHi NepeMilleHHss HUTOK i PO3paxyHKOBI 3ycunng B HUX crig
BM3HA4YaTU 3 ypaxyBaHHAM HEMiHINHOI poBOTN KOHCTPYKLIN MOKPUTTS.

17.9.7 [Mpun po3paxyHKy HUTOK, BUKOHAHMX 3 KaHaTiB, i iXHiX 3aKpinneHb cnig npunmatn KoedilieHT

yMmoB poboTtun . = 0,8; ona crabinisytoumx kaHaTiB, WO He CryXaTb 3aTsKKamMmu AN OMOpHOro
KOHTYpY, KoediuieHT ymoB poboTn . = 1,0.

17.9.8 OnopHi By3nm HUTOK i3 NpokaTHUX NPOdiNiB Cnia BUKOHYBATW, SIK MPaBUIO, LLIAPHIPHUMMU.

17.10 MemOpaHHi NOKpUTTA

17.10.1 MemOpaHHi MOKPUTTH, SK MpaBwuio, MOBWHHI OyTn cTabinizoBaHi Big HaaMipHUX
pedopmaLin ogHMM i3 TakMx 3axogis:

- 30iNbLUEHHSAAM BMacHOI Baru NokpuTTS;

- BBEOEHHAM Y KOHCTPYKLiHO 3MMHHO-XOPCTKUX eneMeHTIB  (MiHiMHMX  cTabinisytoumx
enemMeHTiB);

- nonepegHiM HanpyXeHHSIM CUCTEeMM NOKPUTTS;

- pauioHanbHOK OPMOKO NOBEPXHI.

17.10.2 MiHimanbHa TOBLUMHA NMCTOBOrO MpokKaTy AN NPOriHHOI YacTMHM MeMOpaHW NOBMHHA
OyTM He MEeHLIOoW HiK 2 MM. MemOpaHHi MOMOTHULLA MOBMHHI MaTW MaKCUMmarnbHi po3MipyM B nnaHi 3
ypaxyBaHHAM iX YMOB BWIOTOBMEHHS, TPAHCMOPTYBAHHA | MOHTaxy, i NOCTaBMAATUCA Ha MOHTAXKHY
nnowazky B pynoHax. MakcumaneHa WwMprHa nosnioTHULLA, K NPaBuIio, He NoBWHHA nepesulyBath 12 m,
a JoBXWUHA pynoHy Mae ByTu piBHOK NPOroHy abo pagiycy NoKpuTTS.

Mem6paHHi MoONoTHULLA pPEeKOMeHAYETbCs 3'eAHYBaATU MK COBOK i 3 OMOPHUM  KOHTYPOM
3BaploBaHHAM BHanyck (6esnepepBHUM KYyTOBMM LLIBOM, TOYKOBMM MpOnnaBneHHs M) abo Ha BUCOKOMILHUX
bonTax.

17.10.3 JliHinHi cTabinisytodi enemeHTM cknagalTb OCHOBY, Ha SKy YKnagaklTbCa MOMOTHULLA
MemMbpaHn B nepiog MOHTaxy, i MOXYTb CNyXWTM cucTtemoro crtabinizauii nig yac ekcnnyaTtauiiHoro
nepiogy NOKPUTTA.

JliHiHI cTabinisytodi eneMeHTn cknagalTbCAa 3 HaNPSAMHUX | MONepeYHnX B's3en.

HanpamHi ctabinisytodi enemMeHTn po3TalloBYOTLCS Y340BX MeMOpPaHHMX NOMOTHULL, i3 KPOKOM, L0
OOPIBHIOE X WKMPKWHI. lMpy WKPKHI NONOTHULL, NOoHaZ 6 M HanpsMHI peKkoMeHOyeTbCs BCTAHOBMOBATU 3
KPOKOM, L0 AOPIBHIOE MNOSIOBWUHI LUMPUHI NOMNOTHMWA MemOpaHu. Kpok Hanpaensiumx MOBUHEH OyTu
Y3rOoP>KEHUN i3 KPOKOM KOFOH i pO3MipaMn enemMeHTiB ONMOPHOro KOHTYPY.
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[MonepeyHi cTabinidytodi enemMeHT peKOMeHOYETbCA BUKOHYBaTK 3 rTHyTUX abo npokaTHUX npodinis
i BCTaHOBMOBATM 3 KPOKOM Big 3 M g0 6 M. KpinneHHsa nonepeyvHux crabinisyroumx ernemeHTiB go
HanpsAMHUX NOBMHHO 3abesnedvyBaTn pPobOTY HaMPAMHUX CTabinisylouMx enemeHTiB 3a Hepo3pi3HOHo
CXEMOI0.

BukoHyBaTh cTabinisytodi enemeHTH HeoOXxigHO 3i cTtaneBoi cmyry 3aBwupwky Big 300 mm go
500 MM JOBXMHOM, LLIO AOPIBHIOE MPOroHy MemMopaHu.

17.10.4 [Ina noKpuUTTIB BENUKMX TMNPOrOHIB OMOPHUA KOHTYP pPEKOMEHOYETbCA BUKOHYBaTU
cTanebeToHHUM i3 MOHOMITHOro OeToHy, yknageHoro y metaneBy onanybky. [na XOpPCTKUX KOHTYypiB
pekoMeHOyETbCA 3aCTOCOBYBaTH 3ani300eToH.

Ona mMeMOpaHHUX MOKPUTTIB Manux i CepefHiX MPOrOHIiB 3O0BHILLHI i BHYTPILIHI OMOPHI KOHTYpWU
pPEKOMEHOYETbCA BUKOHYBATM FHYYKMMMW, MeTaneBMMy 3 npokaTtHUX abo 3BapHUX npocdpinis 4BOTaBPOBOro
abo kopobyacToro nepepidy. MOHTaXXHUI CTUK €NTEMEHTIB OMOPHOrO KOHTYPY PEKOMEHAYETLCA BUKOHYBATH
dnaHUEeBUM Ha BUCOKOMILHNX BonTax abo 3BapHUM.

17.10.5 lMpun npoekTyBaHHi NPSMOKYTHUX abo KBagpaTHWUX Yy MnaHi MemobpaH MOKPUTTIB y KyTax
OMNOPHOro KOHTYpa CriiJ 3aCTOCOBYBATU, AK NPaBuUNo, NraBHe CrofyYeHHs eNeMeHTIB KOHTYpY.

CnonyyeHHsi eneMeHTiB KOHTYpY B KyTax MOKPUTTIB Ha KBagpaTHOMY abo NpAMOKYTHOMY MnaHi 3
NMOCKAM OMOPHUM KOHTYPOM PEKOMEHOYETbCA BUKOHYBATM i3 3aCTOCyBaHHAM BYTIB (po3nipok). OnopHui
KOHTYp nMIOCKMX MOKPUTTIB Ha MPAMOKYTHOMY MfaHi peKkoMeHOYeETbCA BUKOHYBaTU 3 KyTOBMMU
NOLUNPEHHAMM.

OnopHWIA KOHTYP MOKPUTTIB Ha OBanbHOMY abo0 eninTUYHOMY NIlaHi PEKOMEHAYETbCS BUKOHYBATU
NPOCTOPOBMM (BUTHYTUM Y BEPTUKAmbHIN NITOLWMHI), WO AO3BOSMSE HAONU3NTM XapakTep noro poboTtn Ao
6e3MOMEHTHOTrO.

MpumnkaHHa memOpaHu OO OMOPHOro KOHTYPY PEKOMEHAYETbCS BUKOHYBaTW 4epe3 OMopHUN
CTOMKWK, Haxun SIKOro JOPIBHIOE Haxmmy AOTUYHOI A0 NOBEPXHI MeMBpaHHOT 0OOMOHKM B MiCLi MPUMUKAHHS.

17.10.6 [Ona memOpaHHMX KOHCTPYKLiN cnig, K npaBuno, BUKOPUCTOBYBATK CTani 3 NigBULLIEHO
KOPO3iNHOIO CTIiMKICTHO.

Mpu po3pobui By3niB i 3'egHaHb MeMOpPaHHUX MOKPUTTIB HEOOXiAHO BpaxoBYyBaTW KOHCTPYKTMBHI
BUMOTK, NpU3HaYeHi ana 3anobiraHHs 3aranbHOi KOpO3ii TOHKOCTIHHMX €NEeMEHTIB i WiNnnMHHOI Kopoa3ii 3a
HasABHOCTI 3'€4HaHb, LLIO BUKOHYHOTbCS BHaMycCK.

Mem6paHu, BUKOHaHI 3 HepXaBitoyoi cTani, MPOTUBOKOPO3iIMHOIO 3aXMUCTy HE NOTPEDYHOTh.

17.11 OnopHi YacTuHm

17.11.1 Hepyxomi LwapHipHi onopu 3 UEHTpyluMMKM NPOKMNadKamu, TaHreHuianbHi, a npu gyxe
BEMMKUX peakuisix — 6anaHcupHi, cnig 3actocoByBaTu 3a HEOOXIOHOCTI CYBOPO PiBHOMIPHOIO pO3nogifieHHs
TMCKY Nig, Onopoto.

17.11.2 MnowwuHHi abo KOTKOBI pyxoMmi onopu HeobXiAHO 3acTOCOBYBAaTW Yy TUX BUMAZKaX, KOMM
HWXX4Ye po3TalloBaHa (MigonopHa) KOHCTPYKLIA NoBMHHA OyTn po3BaHTaXeHa BiJ rOPM3OHTaNbHUX 3yCUnb,
SIKi BUHMKAOTb NPY HEPYXOMOMY 0BnupaHHi 6ankm abo depmu.

17.11.3 KoediuieHT TepTd NpuMAMAETbLCA TakMM, WO [OOPIBHIOE: B MIOWUHHUX PYXOMUX
onopax — 0,3, B kKoTkoBux onopax — 0,03.

17.12 ®dnaHueBi 3’egHaHHA

17.12.1 Tpun npoekTyBaHHi chnaHueBnx 3'egHaHb HEOOXiAHO:

- obupatn ctanb gna naHuiB 3 ypaxyBaHHsIM rapaHTii BAacTMBOCTEW Y HaMpsiMKy TOBLUUHMN
npokary;

- BUKOPWCTOBYBATWU BMCOKOMILHI 60MTK, WO 3abe3neyytoTb 3HKEHHS TPYAOMICTKOCTI MOHTaXKHMX
po6iT, @ TAKOX MOXIMBICTb CIIPUNHATTS NOMEPEYHNX 3YCUIb 3@ PaxyHOK CUIT TePTH MiX onaHusiMu.
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17.12.2 lpun pospaxyHky pnaHueBnx 3'eQHaHb Y 3anexHOCTi BiJ KOHCTPYKTUBHOMO pilleHHs,
Xapaktepy Aitounx y 3’egHaHHi 3ycurb i BUMOr ekcnnyaradii cnig nepesipatu:

- HecyJy 3aaTHiCTb 60NTOBOro 3'€qHaHHS;

- HecyJy 34aTHICTb (PPUKLINHOIO 3'€QHaHHS;

- MILHICTb dpfiaHUiB NpU 3ruHi;

- MILHICTb onaHuiB Npu po3TA3i B HANpPsiMKy TOBLLWHU NPOKaTYy;

- MILUHICTb 3BapHMX LUBIB, LLO 3'€4HYI0Tb dofilaHeLb 3 OCHOBHMM €1leMEHTOM.

17.13 3’epHaHHA 3 ppe3zepoBaHMMU TOPLIAMMU

17.13.1 Y 3'egHaHHAX enemeHTIB i3 dope3epoBaHMMM TOPLUAMU (HaNpuKNaga, y cTukax i 6azax KOnoH
TOLLO) pO3paxyHKoBe 3yCUNNS CTUCKY Chig BBaXaTW TakuM, WO LiKOM MepedaeTbCsl yepes Topui
erieMeHTIB.

17.13.2 Y no3aueHTPOBO-CTUCHYTUX efleMeHTax 3BapHi WBK i 60MTK, BKMOYA4YM BUCOKOMILIHI, Mpu
Oii B 3a3HaveHMX 3'€dHaHHAX MOAOBXHbLOI CUMM | 3rMHaNbHOrO MOMEHTY Chid po3paxoByBaTu Ha
MakcumarnbHe 3yCUnnga posTary Bif Ail MOMEHTY i NO3O0BXHBLOI CUNN NpU HanBINbLL HECNPUATIIMBOMY iX
CMOMyYeHHIi, a TakoX Ha 3ycunns 3cyBy Big Ail nonepeyvHoi cunu.

17.14 MoHTaxHi KpinneHHs

17.14.1 MoHTaxHi KpiNNEeHHA KOHCTPYKUin cnopyd i3 GankamMm KpaHOBMX  KOMiW,  SKi
pPO3paxoByHTbCA HA BUTPUBANICTb, @ TAaKOX KOHCTPYKUIN Nig 3anisHWYHi cocTaBu cnig npumiMaTt 3BapHUMmU
abo hpumKUinHUMN.

Bbontn knaciB TouyHocTi B i C y MOHTaXHMX 3'€QHAHHAX UMX KOHCTPYKUIN [ONyCKaeTbCs
3aCTOCOBYBATM A1 KPIMNEHHA:

- NPOroHiB, enemMeHTIB nixTapisB, B'si3ei N0 BEPXHiX nosicax epm (Npu HasiBHOCTI B’A3en no
HWXKHIX nosicax abo XOPCTKi MOKPiBMi), BepTMKaNbHUX B'sI3ell MiX dhepMamMu i nixtapsimu, a Takox
erieMeHTIiB (baxBepky;

- B’A3eM MO HWXHIX noscax ¢epm Mnpu HassBHOCTI XOPCTKOI MOKpiBMi (3anisobeToHHUX 4um
apMOBaHMX NNUT 3 Hi3aptoBaTMx OeTOHIB, CTaneBoro NpodinboBaHOro HACTUIY TOLLO);

- KPOKBSAHUX i NiAKPOKBSAHUX PpepM [0 KOMOH i KPOKBAHUX hepM A0 MNiAKPOKBAHMX 32 YMOBU
nepegadi BEpTUKaNbHOro ONMOPHOro TUCKY Yepes CTOMUK;

- pO3pi3HMX Barnok KpaHOBMX KOS Midk co6010, a TaKoX ANS KPIMneHHs iX HKHBbOro nosica Ao
PSAOBMX KOMOH (3@ BUHATKOM KONOH B’A3€BOro 6roky);

- 6anok pobo4unx nroLwanok, ki He NignaraTb 4ii AUHAMIYHMX HAaBaHTaXeHb;

- APYropsigHNUX KOHCTPYKLIN.

17.14.2 [Ina nepeposnoginly 3ruHarbHUX MOMEHTIB B eneMeHTax paMHUX CUCTEM [OMNyCKaeTbCs
3aCTOCYBaHHS Yy By3riax CrofyyYeHHs purenis 3 KONOHaMK CTaneBnx Haknagok, Wo NpautoTb Y NNacTUYHIN
cTapii. Haknagku cnig BUroToBnsATU 3i cTanen 3 rpaHuuero TekydocTi 4o 345 H/mm?. 3ycunna B Haknagkax

cnig BW3Ha4yaTKM MNpy MiHIManbHIN rpaHuUi TeKy4oCTi Uy,m,-,,:Ryn i MakcMmanbHIn rpaHuui TeKyyocCTi

Oy,max=Rynt100 H/MMm2.

Haknagkw, Wwo npauioroTb Y NAAcTUYHIN cTagii, MOBMHHI MaTu CcTpyraHi abo pesepoBaHi NO340BXHI
KPOMKMW.

17.14.3 TlpnM NpoOeKTyBaHHi BMUCOTHMUX CMOPYA, a TakoX CAopyd, MOHTaX SKUX 3OINCHIOETLCS
BEMMKUMK  Briokamu, pekoMeHOyeTbcs nepeabayatv  pPi3HOMaHITHI  MOHTaXHi  MPUCTPOI-noBuTeni
(HanpsamHi), dikcaTopn TOWO, HAKi HeoOXigHi ANA nonerweHHss HaBeAEeHHS MOHTaKHUX OrokiB Ha
PO3TaLLIOBYBaHI HMXYE KOHCTPYKLIi, @ TakoX OOMOMDKHI MOHTaXHI geTani (BYLUKW, CTOMMKA TOLLO) ANS
HaBilLyBaHHS MOHTaXXHMX NPUCTPOIB.
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18 QOOATKOBI BMMOIM LWWOOO NPOEKTYBAHHA KOHCTPYKUIA TMPU PEMOHTI,
MIACUINEHHI | PEKOHCTPYKULII

18.1 3aranbHi NONOXeHHA

18.1.1 lpoekTHe piweHHA cnig npurMaTy Ha nigcTaBi chneuianbHOro OOCTEXEHHSI KOHCTPYKLiN.
Knacudikauito cTtaneBmx KOHCTPYKUIN 3a TeXHiYHMM cTaHOM BusHayaTtu 3rigHo 3 ACTY b B.2.6-210 y
MeXax 3aCTOCyBaHHS LiMX HOpPM 3a po3aisiom 1.

(lMyHkm 18.1.1 3miHeHo, 3miHa Ne 1)

18.1.2 [Mpu po3pobneHi NPoekTy PEeKOHCTPYKUIT cTaneBMX KOHCTPYKLiA crnopyn cnif BUSBRAATU
pe3epBM HeCy4vol 30aTHOCTI KOHCTPYKLIN, WO niansaraioTe 30epexeHHo, a TakoX 3acTocoByBaTu
KOHCTPYKTUBHI PillEHHS, sKi 3a0e3nevyoTb MOXIMBICTb 34iNCHIOBATU PoOOTK, sIK MpaBuio, 6e3 3ynuHKK
BMPOBGHUYOro npouecy.

18.1.3 lMpun po3pobeHHi NPOEKTY PEMOHTY, PEKOHCTPYKLII LUMAXOM MiACUNEHHA abo 3MiHM YMOB
po60TM KOHCTPYKLIN, LLO MianaranTb 30epexXeHHto, crig 3abe3neyuntu ix npaues3gaTtHUn CTaH.

KoHcTpykuii, ki nepebyBatoTb B 06MexXeHO npave3gaTtHOMY CTaHi, Npy 3abe3neyeHHi HeobxiaHOro
KOHTPOMI0 [AOMNYyCKaeTbCA He NiACMMIoBaTW Ha nepiod Big NpoBedeHHs OOCTeXeHHS [0 3aBepLUeHHS
PEMOHTY, PEKOHCTPYKLIi.

18.1.4 [Ina KOHCTPYKLUIN, siki OynuM 3anpoeKTOBaHi 3a paHille YMHHUMU HOpMaMu i TEeXHIYHUMMU
yMOBaMM, [OOMNYCKAETbCHA He 3AiNCHIOBATU MEpeBipOYHMA PO3paxyHOK Yy BUNagkax, SKWO 3a nepiog
ekcnnyaTtauii He MeHLW K 15 pPoKiB y HUX HE BMHUK Di3UYHUIN 3HOC, AeeKTU i NOLLKOKEHHS!, @ TaKOX He
3MIiHMIMCb YMOBW Noganbluol ekcnnyaTauii, He 3MIHUNNCb HaBaHTaXEHHS | BAAMBW, a NPW IXHIN 3MiHi He
36iNbWNNNCE 3yCUNIS B OCHOBHUX eNeMeHTax.

18.1.5 [pu nigcuneHHi KOHCTPYKLUiN HeobXiaHO nepenbadaTy KOHCTPYKTMBHI PILLEHHSA i MeToam
BMKOHaHHS pobiT, WO 3abe3neyytoTb MiaBHE BKIMHOYEHHS] €MIEMEHTIB i KOHCTPYKUIM MiOCUITEHHST Y CYMICHY
poboTy 3 KOHCTpYyKUiAMW, WO nignarawTs 30epiraHHO. Y HeoOXigHWX BuNagkax crig BUKOPWUCTOBYBAaTU
LUTYYHE perynoBaHHS 3yCurb i TUMYACOBE PO3BaHTaXEHHS KOHCTPYKLIN.

18.1.6 3amiHa OKpemMux KOHCTPYKLIN OOMyCKaeTbCHA, 9K MpaBuIio, TiNbKM y BUNagkax, Komm ixHe
NigCUNEHHS HEMOXITMBE ab0 EKOHOMIYHO HeaoLiNbHE.

18.2 Po3paxyHKOBi XxapakTepucTuku ctani i 3’egHaHb

18.2.1 OuiHKy AKOCTi maTepiany cTaneBuMX KOHCTPYKUIN Cnig BUMKOHYBaTW 3a AaHMMWU 3aBOLCBKMX
cepTtudpikatie abo 3a pesynbtatamu BunNpobyBaHb 3paskis 3rigHo 3 ACTY b B.2.6-210, ACTY ISO 6892-1,
OCTY 8972, ACTY EN 10045-1 ta ACTY 8975.

( MyHkm 18.2.1 3miHeHo, 3miHa Ne 1)

18.2.2 Bubip BM3Ha4anbHUX npu BunpobyBaHHAX NMOKa3HWKIB, BiAbip Npob Ans xiMiYHOro aHanisy
Ta 3paskiB ANd MexXaHiYHMX BMNpoOyBaHb | BU3HAYEHHS 1X KINbKOCTI Crig BUKOHyBaTW 3rigHO 3
OCTY b B.2.6-210 Ta TOCT 7564.

( MyHkm 18.2.2 3miHeHO, 3MmiHa Ne 1)

[donyckaeTbCAa He BUKOHyBaTW BUMNPOOYyBaHHS MeTany 3BapHUX KOHCTPYKLiA, Npu3HadeHux Ans
eKcnyaTauii, NPy HanpyXeHHsIX B HWX, LLO He nepesullyoTb 165 H/MM?2, 3a yMOBM, LIO po3paxyHKoBa
TemnepaTtypa i NOKasHUK rpynn Sit, 0OYMCREHMI 3rigHO 3 O0OATKOM A, 3a40BOSIbHATL OOMEXKEHHS,
HaBedeHi B Tabnmui 18.1. Npu ubomy nNokasHKK rpynu cnig 36inbwysaTtn Ha 1 6an, SKLWO KOHCTPYKLUis Mae
Kopo3irHui 3Hoc noHad 10 %, i Ha 2 6anu, AKLWOo NopyLUeHi BMMOorK BignoBigHo oo 16.1.7, 18.2.2.

Taonuua 18.1

Po3spaxyHkoBa Big'eMHa TemnepaTypa, t°C,He Hxye MokasHuK rpynu Siot , HE BULLE
—40 19
-30 23
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18.2.3 Po3paxyHKoBi Onopu 3BapHWX 3'€dHaHb KOHCTPYKLiW, WO nigndraloTb 30epiraHHo, cnig
npuaHayaTu 3 ypaxyBaHHAM Mapku cTari, 3BaptoBaribHUX MaTepianis, BUAIB 3BaptoBaHHS, NOMOXEHHS LUBIB
i 3acobiB iX KOHTPOMIO, 3aCTOCOBaHMX Y KOHCTPYKLiAX. 3a BiACYTHOCTI BCTAHOBNEHNX HOPMaMKn HEOBXigHMX
OaHUX O0MYyCKaeTbCA NpUAMaTK:

- Ans KyToBux WBIB — Rwr = Ruwz = 0,44 Run; = 0,7 i 5, =1,0, npunimatouum npu ubomy 5 = 0,8;

- ANS pO3TArHYTUX CTUKOBKX WBIB — Ryy = 0,55 Ry B KOHCTPYKLUisiX, BUroToBreHnx go 1972 p.,
i Rw=085R, — nicna 1972 p. [onyckaeTbCsa YTOYHUTU Hecydvy 30aTHICTb 3BapHUX 3'€QHaHb 3a
pesynbTaTamu BUNpobyBaHb 3pa3kiB, BigidbpaHux i3 KOHCTPYKLUIT 3rigHo 3 Bkasiskamu OCTY b B.2.6-210.

(lMyHkm 18.2.3 3miHeHo, 3miHa Ne 1)

18.2.4 PospaxyHkoBi onopu 3pidy i po3tary OOnTiB, a TaKkoX 3MUHAHHIO eNneMeHTIB, Lo
3'egHyl0OTbCs OonTamu, cnig BU3HayaTtv BignoBigHO A0 7.6. AKLWO HEMOXIMBO BCTAHOBUTM KNac MiLHOCTI
6onTiB, TO 3HAYEHHS PO3PaxyHKOBUX OMOpPiB 0AHOBONTOBMX 3'€AHaHb cnig nNpuiAmMaTtn: Rps = 150 H/MM? i
Ryt = 160 H/mm2.

18.2.5 Po3paxyHKoBi ornopu 3akrnenkoBux 3'€4HaHb crig npuiMaTy 3rigHo 3 Tabnuueto 18.2.

Akwo y pobouii gokyMeHTaUii BiACYTHI BKasiBKM LLOAO CNOCOOY YTBOPEHHSA OTBOpIB i mMaTtepian
3aKNenok, a BCTAHOBUTY iX 3a HASBHUMW JAHUMUN HEMOXITMBO, PO3PaxyHKOBI ONOPY 3aKMenkoBux 3'€aHaHb
HeobxigHO NpurmaTk 3rigHo 3 Tabnuueto 18.2, gk ons 3’egHaHb Ha 3aknenkax rpynu C i3 ctani mapku CT2.

Po3paxyHku 3aknenkoBux 3’egHaHb Crig BUKOHyBaTWU BignosigHo Ao 16.2.9, npuimatoun Rps = Rrs;

Rbp = Rip; Rot = Rrt; Ap= Apn = A, = 0,785d/%; ]/b =1,0; dp = d;, pe dr, — giameTp 3aknenku, A, — nnowa

nepepisy 3aknenku.
Tabnuua 18.2 — Po3paxyHKOBi ONOpU 3aKnenkoBux 3’€aHaHb

Po3paxyHKoBUIA ONip 3aKNenkoBoro 3'egHaHHsA, H/mm?
Hanpykermii cra YMoBHe ’ pyna 3pi3y.i poaT;!ry 3aKrnenok , 3MUHaHHIO
NO3HaYeHHA| 3’eQHaHHSA i3 cTani Mmapok 3’egHyBarnbHNX
Ct2,CT13 09rz2 eNleMeHTIB
3pi3 Rrs B 180 220 -
C 160 - -
PosTar (Bigpvs Rr B,C 120 150 -
rOSI0BKM)
3MUHaHHSA R B - - Rp=20Ry
C - - Rp=17Ry

Mpumitka 1. Jo rpynu B Hanexatb 3'€QHaHHA, Yy SKMX 3aknenku BralwToBaHi B OTBOPWU, NPOCBEpANeHi y
3ibpaHux cknagaHux enemeHtax abo B AeTansx i3 3acTocyBaHHAM KoHaykTtopa. [o rpynn C HanexaTb
3'eJHaHHS, Y SKMX 3aKnenku BMnawToBaHi B OTBOPW, MPOCBEPASEHi B OKpeMux AeTandx 6e3 3acToCyBaHHs
KOHAYKTOpa.

Mpumitka 2. Mpu 3acTocyBaHHI 3aKnenok 3 NoTanHWMMKU 4M HaniBNnoTaHMMK rOMoBKaMU PO3paxyHKOBiI onopwu
3aKNenkoBux 3’eHaHb 3pidy i 3MMHAHHIO 3MEHLLYIOTBCS MHOXEHHSM Ha koedidieHT 0,8. PoboTa 3a3HavyeHux
3aKknenoK Ha po3TAar He JONYCKaETbCS.

18.3 lMigcnneHHA KOHCTPYKUiN

18.3.1 KoHCTpykKuii, WO ekcnnyaTyioTbCa NpW MOCoBIN TemnepaTtypi i BUrOTOBMNEHI 3 KUNNAYOl
HU3bKOBYIMELIEBOI CTani, a TakoX 3 iHWWX cTanen, y skux 3a pesynbTatamy BUNpobyBaHb 3HAYEHHSI
yAapHOi B’A3KOCTI € HUXKYMMK 3@ pernameHToBaHi (Tabnuusa B.1), MoXyTb He nignaratu nigcuneHHio abo
3aMiHi 32 YMOBW, LLO HAMNpPYXXeHHs B efleMeHTax i3 uux ctanen He GyaoyTb NepeBuLLlyBaTW 3HAYEHb, LIO
Oynn 0O PEMOHTY i PEKOHCTPYKLUiT, a yMOBM ekcniyatauii KOHCTPYKLUii HEe 3MIHATbCSA Yy HEecnpuatnney
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CTOPOHY. PilleHHs Npo BMKOPWUCTaHHSA, NIACUMEHHS YM 3aMiHy LIMX KOHCTPYKLIN, ekcnnyaTtauia skux dyae
BiZPI3HATMCS BiA BKa3aHWX YMOB, CNid NpMMMaTh Ha nigcTaBsi cnewianbHOro OChiaAXeHHS.

18.3.2 Po3paxyHkoBY CxeMy KOHCTPYKLii, cnopyau B LiNoMy cnig npuimMaTn 3 ypaxyBaHHAM
ocobnmBocTen ixX AiNCHOT poboTW, Yy TOMY 4YMChi 3 ypaxyBaHHAM (DaKTUYHMX BiaXUNEHb reOMETPUYHOI
dopmu, po3MipiB NepepisiB, yMOB 3aKpiNfeHHS | BAKOHAHHA BY3MiB CMOSTyYEHHSA eNeMEeHTIB.

[MepeBipoYHi po3paxyHkM enemMeHTiB KOHCTPYKLIN Ta ixX 3’€AHaHb Cnif BUKOHYBaTU 3 ypaxyBaHHAM
BUABMEHMX AeekTiB i MOLWKOOKEHb, BCTAHOBNEHNX KiSTbKICHUX NOKa3HMKIB KOPO3IMHOrO 3HOCY, pakTUYHMX
YMOB CMOMy4YeHHsl i obnupaHHAa. Po3paxyHOK enemMeHTiB JoMyCcKaeTbCA BUKOHYBaTW 3a AedOpMOBaHO
CXEeMOI0, MpurMMalodM nNpu UbOMY KoediuieHT ymoB pobotu ye = 1,0 3rigHO 3 nosuuismu 3, 6 i 7, a)
Taonuui 5.1.

18.3.3 KoHCTpyKLUil, WO He 3a40BONbHAKTL BUMOrn po3ainis 8 — 11, 14, 16 ta 18.7 i 18.8, a Takox
Bumoram [CTY b B.1.2-3 woao oOMeXeHHs BepTUKanbHMX MPOruHIB, sIKi 3abe3nedytoTb HopMarbHYy
eKcnnyaTauito TEXHOSOrYHOro i NigiManbHO-TPaHCMOPTHOIO YCTATKyBaHHSA, MOBWMHHI ByTn, Sk npaBuIo,
niacuneHi Yn 3aamiHeHi, 3a BUHATKOM BUNAaAKiB, yKa3aHUX B LIbOMY po3aini.

BioxuneHHs Big reomMeTpu4HOi opMu, PO3MIpiB enemMeHTiB i 3'egHaHb Big HOMIHANbHWX, SKi
nepeBuLLYyOTb ONYCTUMI BiAXWMEHHA BiAMOBIAHO A0 MpaBUN BMKOHAHHA i NpuAMaHHA pobiT, ane He
nepeLUKopKaloTb HOpMarbHIn ekcnnyaTauii, MOXyTb He ycyBaTUCA 3a yMOBM 3abe3neyvyeHHs Hecy4oi
34aTHOCTI KOHCTPYKLiM | BUKOHAHHS BUMOT 3rigHo 3 18.3.2.

18.3.4 [onyckaeTbcsa He niacunioBaTn enemMeHTN KOHCTPYKLiK, SKLLO:

- TX rOpU3OHTanbHi NepeMilleHHs i BepTUKanbHi MPOrMHU NEPEBULLYIOTL MPaHUYHI 3HAYEHHS,
BcTaHoBneHi BignosigHo o [ACTY b B.1.2-3, ane He nepeLKogpKalTb HOpMasrbHIn ekcnnyatauii,
BUXOOAYN 3 TEXHOMOTYHUX BUMOT;

- TX THYYKICTb MepeBULLYE FPaHMYHI 3HAYEHHS, pernaMeHTOBaHi 3rigHo 3 posaginom 13, ane
BOHM MalTb BUKPUBIEHHS, O HEe MEepeBULLYHOTb TPaAHUYHUX 3HAYeHb, YCTaHOBMEHMX MpaBunaMmu
BMKOHAHHA | npuimaHHa pobiT, i 3ycunns B enemMeHTax He 3pocTaTtuMmyTb B Mpoueci noganbLluoi
eKkcnnyartauii, a TakoX y TUX BMMagKax, KoM MOXMMBICTb BMKOPUCTAHHSA TakuUX efnemeHTiB nepesipeHa
po3paxyHKom abo BMNpOByBaHHAM.

18.3.5 lpn nigcvneHi KOHCTPYKUiT [OMNycKaeTbCs BpaxoByBaTW MOXNMBICTb NonepefHboro
Hamnpy>XeHHA ¥ aKTUBHOrO peryroBaHHSA 3yCUilb B HUX, Y TOMY YUCHi 3@ paxyHOK 3BaptoBaHHS, 3MiHW
KOHCTPYKTUBHOI i pO3paxyHKOBOI CXEMW, a TaKOX po3rnagaTtv NpyXHO-nracTuyHy poboTty ctani, poboTy
TOHKOCTIHHMX €NeMEeHTIB i 0BLLUMBOK KOHCTPYKLM Y 3aKPUTUYHIA cTagii 3rigHO 3 YUHHUMW HOpMaMW.

18.3.6 KOHCTpyKTMBHI 3axogu 3 NiACWIMEHHS | METOAM MOro BWUKOHAHHS MOBMHHI NepenbadvaTtu
3ax04M LWOoAO0 3HWXKEHHA HebakaHux JoaaTkoBux Aedhopmalivi y npoueci nigcuneHHs. Hecyda 3gaTHicTb
KOHCTPYKLiA y npoueci BUKOHaHHS pobiT 3 nigcuneHHs noBuMHHa OyTu 3abesnedeHa po3paxyHKOM 3
ypaxyBaHHAM nocrabrieHHss po3paxyHKOBUX MepepisiB  4Oo4aTKOBUMM OTBOpamMu nig Gontm  Ta
HECNpUATINBOroO BMNIUBY 3BaPHOBAHHS.

Y HeoOxigHMX BMnNagkax B nepiof nigCUmeHHs KOHCTPYKLUis noBuHHA OyTu MOBHICTIO abo 4acTKOBO
po3BaHTaxeHa.

18.3.7 Y KoHCTpyKuisix kaTteropii b, B BignoBigHo go popatka A, €Ki eKcnnyaTyTbCs B
HearpecuBHoMy abo cnaboarpecMBHOMY cepefoBuLLiax (3@  BUKIMIOYEHHSM  KOHCTPYKUIA,  LUO
be3nocepenHbO CNpuUMaloTb AMHaMIYHI HaBaHTaXeHHs1), Ansa 3abesnevyeHHs CyMiCHOI poboTu peTanem
NiACUMNEHHA Ta iICHYIOYOI KOHCTPYKLIT JOMYCKAETbCA 3aCTOCOBYBATU NepepmnBYacTi oriaHroBi 3BapHi LLIBMU.

B ycix BuMnagkax 3acTtocyBaHHS KyTOBMX 3BapHMX LUBIB chif, sIK NpaBunio, NpusHavyatu MiHiManbHO
HeoOXxigHi kaTteTu. [onyckaeTbCs KiHUEBI OiNAHKM LWBIB MPOEKTYBaTM 3 KaTeToM OinblUMM, HiX KaTeT
NPOMDKHUX OINIHOK, | BU3HAYaTuU IXHI pO3Mipy1 po3paxyHKOM.

(MyHkm 18.3.7 3miHeHO, 3miHa Ne 1)
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18.3.8 lpn nigcuMneHi enemeHTIB KOHCTPYKLIA [OMNYCKAETbCH 3acToCOBYBaTU KOMOIHOBaHI
3'eHaHHNA: 3aKnenkoBi 3 ppUKUINHUMK, DPUKLIAHI 3i 3BapHUMMK; 3aknenkosi 3 6onToBuMK, 6oNTN MaloTb
OyTn knacy TodHoCTI A.

18.3.9 B enemeHTax KOHCTPYKLiA KaTeropin 3a npmaHadeHHaM A, b un B 3rigHo 3 gogatkom A, Lo

nignaratloTe NpU NiACUINEHHI HarpiBaHHIO BHacNifOK 3BaploBaHHs, PO3paxyHKOBE HanpyxeHHs O, He
NMOBUHHE NepeBuLLlyBaTu 3HayeHb BignosigHo 0,2Ry, 0,4R, un 0,8R),
HanpyxeHHa O ; cnif Bu3Ha4aTu Bif HaBaHTaXeHb, Lo AioTb NPU NiACUNEHH Ans HenigcuneHoro

nepepisy, 3 ypaxyBaHHAM (DaKTUYHOrO CTaHy KOHCTPYKLiN (nocnabneHHs nepepisy, BUKPUBMEHb eNleMeHTa
TOLLO).

Mpn nepeBWLLEHHI 3a3HAYeHUX HarnpyXeHb HeobXiAHEe pPO3BaHTaXKEHHS KOHCTPYKUiA abo
niaBegeHHs TMMYacoBUX OMNop.

18.3.10 [pn po3paxyHKy €enemMeHTiB KOHCTPYKUIN, NigCUneHMx 3a [OOornoMorow 306ifbLUeHHsI
nepepisy, cnig, $K MpaBuno, BpaxoByBaTW pi3Hi pPO3paxyHKOBI OMOpW MaTepianiB KOHCTPYKUii Ta
nigcuneHHa. [JonyckaeTbcs NpunuMaTty OAWH PO3PaxyHKOBUMW OMip, WO AOPIBHIOE MEHLLUOMY 3 HUX, SKLLO
BOHM Bigpi3HAOTLCA He Binblue Hix Ha 15%.

18.3.11 [pu po3paxyHKy Ha CTiVKiCTb €MneMeHTIB Npu LEeHTpanbHOMY CTUCKY i CTUCKY 3i 3rMHOM
AOMyCcKaeTbCa NpMnMaT ANd NiacCUNeHHsa nepepisy B LinoMy npuBeaeHe 3HaYeHHs pO3paxyHKOBOro OMopy,

LLIO 0BYMNCIIIOETLCA 3@ POPMYIIOHD:
R =R K 18.1
v.ef Ty (181)

ae Ry, — pospaxyHKOBUI OMip OCHOBHOrO MeTany, Lo BU3Ha4yaeTbCs 3rigHo 3 18.2.2;
K — KoeiLllieHT, sikniA 064MCnioeTbes 3a hopMyIoLo:

R R R R
[ s | M (18.2)
R, AR R, I, R,

ae Rya — po3paxyHKoBU onip MeTany NigCuUneHHs;

A, As; — BignoBigHO nrowa HenigcuneHoro nepepisy enemMeHTa Ta nigCuneHoro nepepisy B UifiomMy;

I, I — BIiONOBIAHO MOMEHTM iHepuil HeniacuneHoro nepepisy enemeHTa BIJHOCHO OCi,
nepneHanKynapHoOT 40 NAOLWMHM NepeBipKn CTIMKOCTI, Ta NiACMIEHOro nepepiay B Liflomy.

18.3.12 Po3paxyHOK Ha MIiLHICTb i CTilKICTb enemeHTiB, nigcuneHnx crnocobom 36inblUeHHs
nepepisis, cnig, Ak NpaBunNo, BUKOHYBaTU 3 ypaxyBaHHAM HanpyXeHb, SKi iCHyBanv B enemMeHTi B MOMEHT
NiACUNEHHS (3 ypaxyBaHHSAM pO3BaHTaXXEHHS KOHCTPYKLi). Mpu ubomy, HeOOXigHO BpaxoByBaTH NOYaTKOBI
BUKPUBIIEHHA €MneMEeHTIB, 3MIlLeHHA LeHTPYy Baru nigCuneHoro nepepisy i BUKPUBMNEHHS, BUKIMKaHI
3BaplOBaHHAM.

BuKpuBneHHs1 Big 3BaploBaHHA MNpy NepeBipui CTINKOCTI eneMeHTIB Mpu LeHTpanbHOMY CTUCKY i
CTMCKY 3i 3rMHOM [JOMYyCKAaeTbCA BpaxOBYyBaTW BBEOEHHAM [OAATKOBOro kKoediuieHTa ymoB poboTwu

j/c,ad :0’8

lMepeBipky Ha MiUHICTb enemeHTiB, Ans skux 3rigHo 3 18.3.10 pgonyckaeTbca npuuMaTtv OAWH
po3paxyHKOBMI ONip, OKpiM po3paxyHKy 3rigHo 3 copmynamm (9.10), (9.11) i (9.19), ponyckaeTbca
BMKOHYBaTK Ha NMOBHWI PO3paxyHKOBUIN onip 6e3 ypaxyBaHHsS HaMNpyXeHb, AKi iCHyBanu Ao NigCWUNEHHs, a
npy nepesipLi CTINKOCTI CTIHOK OOMYCKAeTbCA BUKOPUCTOBYBATU O0AATKOBUMNA KOeqilieHT yMoB poboTu

yc,ad :0’8

18.3.13 Po3paxyHOK Ha MILHICTb efleMEeHTIB KOHCTPYKLIN, AKi MigCUITIOITECA METOAOM 30iMblUEHHS
nepepisis, cnig BUKOHyBaTK 3a hopmynamu:

112



[BH B.2.6-198:2014

a) AN LeHTpanbHO-po3TArHYTUX CUMETPUYHO MiACUNIOBaHUX eneMeHTiB 3rigHo 3 popmynoto (8.1);
6) AN UeHTPanbHO-CTUCHYTUX CUMETPUYHO NiOCUMNIOBAHMX eNEMEHTIB

NYu 4, (18.3)
ARyymlyc

ne 7,; = 0,95 — npu nigcunenrHi 6es BUKopUCTaHHS 3BAPIOBAHHS;
Y =0,95-0,250, /Ry — MPW NIACUNEHHI 3 BUKOPUCTAHHAM 3BapHOBaHHS;

B) ANA HECMMETPUYHO MIACUIIOBAHUX LEHTPAnbHO-PO3TATHYTUX, LEHTPanbHO-CTUCHYTUX i
No3aLeHTPOBO CTUCHYTUX ENEMEHTIB

MM
L (NM, 05 (18.4)
Ry}/m2yc A I I

x y
npu Uubomy 7,., =0,95 — ana koHCTpyKLUiN kaTeropii 3a npuaHaveHHaM A 3rigHo 3 Tabnuueto A.1
popatka A; V.., =1,0 — gns KOHCTPYKLIA KaTeropii 3a npmusHaveHHam b i B arigHo 3 Tabnuueto A.1; npu
N/(ARy)Z 0,6 cnig npuimatvt ¥,0 =Y, TYT Yy CRIZ BU3HAYATM 3rigHO 3 hopmyrnoto (18.3).
Y copmyni (18.4) HeobXigHO npuiMaT abCoONIOTHI 3HAYEHHST PO3PaxyHKOBUX BHYTPILLUHIX 3yCUIb
N, Mx i My- MomeHTM iHepuii nepepisy Ix i Iy cnig BU3Ha4yaTu BiAHOCHO rOfIOBHUX OCEN NiaCUIIEHOro

nepepiay.

18.3.14 [donyckaeTbCa He MigCUNOBATK iCHYIOMI CTaneBi KOHCTPYKLUIT, BUKOHaHI 3 BigAXWNEHHSM 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 go
KOHCTPYKLi#1, 38 YMOBW, LLO:

- BiACYTHI NOLIKOAXXEHHSI €EMEHTIB KOHCTPYKLUIN, BUKIMKAHI LMMW BIOXUIEHHAMU;

- BUKITIOYEH] 3MiHWN Y HECMPUATIMBY CTOPOHY YMOB eKcrnnyaTauil KOHCTPYKLIN;

- Hecyya 30aTHICTb | XOPCTKICTb OBYMOBMEHi pO3paxyHKOM 3 ypaxyBaHHAM Bumor 18.3.2,
18.3.4, 18.3.8;

- BMKOHYIOTBCS 3axo4W WOAOo 3anobiraHHA pyNHYBaHHIO KOHCTPYKLIN Big YTOMNEHOCTI, Ha sKi
MOLLMPIOKOTLCA BKa3iBKKM BignosigHoO go po3ainy 15.

Mp BWKOHaHHI UMX YMOB [Ansl MEepeBipOK CTIMKOCTI LEeHTPanbHO-CTUCHYTUX EeNIEMEHTIB

“ 0 [P}

AOMYyCKaeTbCA NpMUMaTn KpUBY CTIMKOCTI TUNY “8” 3aMiCTb KpUBOT TUMy “C”.

19 OOOATKOBI BMMOIM LWWOAO NPOEKTYBAHHA OMOP MOBITPAHMUX JIHIA
ENEKTPOMNEPEOABAHHA, KOHCTPYKUIA BIOKPUTUX PO3NOAUIbHMUX MPUCTPOIB | NIHIA
KOHTAKTHUX MEPEX TPAHCIIOPTY

19.1 [Ina onop NOBITPSHUX IiHIN enekTponepenaBaHHs, KOHCTPYKUiA BiOKPUTUX PO3MOAINbHUX
NPUCTPOIB i MiHIA KOHTAKTHUX MepEeX TpaHCMnopTy chid, K npaBuio, 3acTocoByBaTW cTani BignoBigHO 00
Tabnuui .1 (okpim ctanen C390, C390K, C440, C590, C590K).

Knacudikauito KOHCTPYKLI ornop Ta BiAHECEHHs X 4O BiAMOBIOHOI rpynu cnif BU3Ha4aTu 3rigHo 3
pgopaTtkom A.

(MyHkm 19.1 3miHeHo, 3miHa Ne 1)

19.2 bonTn knacie TouHocti A, B i C gns onop M1 i koHcTpykuin BPIT 3aBeuwkn go 60 m cnig
npuAMaTK SK Ans KOHCTPYKLUIN, WO HEe pO3pax0BYHTbCA Ha BUTPUBAnICTb, a ANs ONop 3aBBMLUKK Oinblue
60 M — 9K AN KOHCTPYKLIN, LLIO pO3PaxoBYOTbCS HA BUTPUBAMICTb.

19.3 [iameTp oTtBOpiB Ana 6onTiB knaciB ToyHocTi B i C B onopax MNJ1 i koHcTpykuisix BPIM ta KMT
cnig npyurimMaTtu 3rigHo 3 Tabnuueto 16.3.
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19.4 Jluti getani cnig npoektyBatu 3 Byrneuesoil ctani mapok 35J1 i 45]1 rpyn Bignmeanb Il i llI
3rigHo 3 ACTY 8781.

( MyHkm 19.4 3miHeHo, 3miHa Ne 1)

19.5 bontu U-nogi6Hi ans kpinneHHs onop M1 i koHcTpykuin BPI cnig npunmaTu 3rigHo 3 6.2.4.
ankn ana U-noaibHmx 6onTie cnig npunmMaty BianosiaHo go 6.2.5.

19.6 [ns sigTskok onop N1 i koHcTpykuin BPI ta KMT cnig 3actocoByBaTu KaHaTK, My4YkK i nacma
napanenbHuX ApoTiB BignosigHo o 6.2.9.

19.7 lNpwn pospaxyHkax onop 1 i koHcTpykuin BPIM ta KMT cnig npunmatn koedidieHT ymMoB
po6oTw, Aki BCTaHOBMEHI BignosigHo oo 5.4; 16.2; 19.17 tabnuui 19.1 i pogatka E.

Bumoru 4o mexaHi4yHOT MiLHOCTI, pO3paxyHKOBI peXXnMm Ta ChonyyYeHHss HaBaHTaxeHb anga onop )1
BM3Ha4eHi y [8].

Po3paxyHOK Ha MiLHICTb efleMeHTIB Onop 3 BpaxyBaHHAM JOCArHEHHA MeTarnom rpaHuLi TeKyyocTi
He [OMNyCKaeTbCH, 3a BUHATKOM PO3paxyHKYy nepepisiB B MiCUAX KPIMNMEHHS PO3TArHYTUX eNeMeHTIiB 3
OANHOYHUX KYTMKIB, LLO NPUKPINIIOTLCS OAHIE nonuueto bontamu.
Tabnuusa 19.1 — KoegiulieHT ymoB poboTu npu podpaxyHkax onop M1 i koHcTpykuin BPIT i KMT

KoediuieHTn

YMOB pob0OTH %

EnemeHTn KOHCTPYyKLii

1 CTUCHYTI NoAcK 3 OOUHOYHMX KYTUKIB CTOSIKIB ONOP, LLO BiflbHO CTOSATb, B
nepLUnX ABOX NaHensx Big ONOPHUX BY3MiB — NPU BY3MOBUX 3'€AHAHHAX:
a) Ha 3BaplOBaHHI 0,95
6) Ha GonTax 0,9
2 CTUCHYTI eneMeHTU NNOCKMX peLliTYacTux TpaBepc 3 OANHOYHMX
PiBHONOSIMYHMX KYTUKIB, LLLO NPUKPINIIOITLCA OHiE0 nonvueto (pucyHok 19.1):

a) nosicu, Lo NPUKPINMIOITLCA A0 CToAKa onopu 6esnocepeaHbO ABOMA 0,9
6ontamu i GinbL

6) nosicu, Lo NPUKPINIIIOITLCS OO0 CTOsKa onopu ogHMM 6onTtomM abo vepes 0,75
€MEMEHT 3 NNCTOBOIO NMpoKaTy

B) PO3KOCM i po3mipku 0,75
3 BigTsakkm i3 cTanesux KaHaTiB i My4KiB BUCOKOMILIHOIO ApOTY:

a) Ang NPOMIXXHUX OMOpP B HOPManbHUX pexMMmax poboTu 0,9
0) ANs aHKEPHUX, aHKEPHO-KYTOBMX i KYyTOBUX OMOp:

Yy HOpMarnbHUX pexmMax poboTu 0,8
B aBapilHNX pexmnmax poboTu 0,9

Mpumitka. HaBegeHi B Tabnuui koedilieHTM yMOB pob0OTU HE PO3MNOBCIOOXKYIOTLCA HA 3'€QHAHHSA EMEMEHTIB Y
By3nax.

19.8 lNpwu BM3HA4YEHHI NpMBeaEeHOi rTHY4YKOCTI BigNOBIAHO A0 8.2 HanBinbLUy rHYYKICTb BCbOrO CTPMRKHSA
A cnig obuymcnioBaTtn 3a opmynamu:
ONsl YOTUPUIPAHHOTO CTPWKHS 3 MapanenbHUMKU NOSCaMm, SKUIA LUIApHIPHO ONepTWI MO KiHLAX

A=2l.1bg, (19.1)

ae [, — reoMeTpryHa JOBXUHA HACKPI3HOMO CTPWKHS;

bs1 — BiiCTaHb Mi>XX OCSIMW MOSACIB BY3bKOI FpaHi CTPWXKHSA 3 NapanensHMMn nosicamu;

ANa  TPUrPaHHOrO pPIBHOCTOPOHHLOrO CTPWXKHA 3 napanenbHUMW Mosicamu, KWW LWIapHIpHO
obnepTuri No KiHUAX

A=2,50.1bg , (19.2)

AN4 BiflbHO CTOSYOro cTosika nipamigansHoi chopmu (pucyHok 13.3)
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A=2uh,/b,, (19.3)

2 - .
ne M =125(bg/b,)" —=2,75(bs/b,)+3,5 — «koedilieHT ANA BU3HAUEHHS PO3PaXYHKOBOI
OOBXMWHU;
hs — BUCOTa CTOsIKa, WO BiNbHO CTOITb;
bs i b, — BigcTaHi Mk ocsiMM NOACIB NipaMigansHOI ONopy BiAMNOBIAHO Yy BEPXHIN i HUXKHIN OCHOBI
HanbinbL BY3bKOI rpaHi.

y

e Tt ¥

y
iE 2 L 2 A
|_2 |-2
l | | A
1-1 T2 1-1 g
I " 1m)
a 6

a — 3 TPUKYTHUMU peLliTkamu; 6 — Te came, 3i cTosiKamu
PucyHok 19.1 — Cxemu TpaBepc
19.9 Po3paxyHOK Ha CTilKiCTb NO3aLEHTPOBO CTUCHYTUX Ta CTUCHYTO-3iIFTHYTUX CTPWXKHIB HACKPI3HOro
nepepisy, NOCTINHOro NO AOBXMHI, CNiA4 BUKOHYBaTW 3rigHo 3 po3aginom 10.
[nsa piBHOCTOPOHHIX TPUrpPaHHWX CTPWXKHIB HACKPI3HOro nepepisy, MOCTINHOMO N0 [JOBXWHI, 3
peLiTkamu i NnaHkamun BiQHOCHWIA eKCLUEHTpUCUTET m cnig ob4ymcnoBaTy 3a hopMynamu;
Npw 3rvHi B MAOLLMHI, NEepneHanKysapHii 40 OOHIET 3 rpaHen

m=3,488,M /(N by,), (19.4)

e S — koedilieHT, sikuin gopiBHioe 1,2 npy 6onToBMX 3'egHaHHAX | 1,0 Npy 3BapHUX 3’€AHAHHSX;
bs2 — BiiCTaHb Mi>XX OCSIMW MOACIB Y NNOLWMHI rpaHi;
npw 3rvHi B NAOLWLMHI, NapanenbHin ogHin 3 rpaHemn

m=38,M /(Nb,) (19.5)

19.10 [lpwn pospaxyHKy MNO3aLEHTPOBO-CTUCHYTUX Ta CTUCHYTO-3irHYTUX CTPWXHIB HACKPI3HOro
nepepisdy 3rigHo 3 10.3 3Ha4YeHHsA eKCUueHTpUCMTEeTY Npy 60NTOBUX 3’ €AHAHHAX ENEMEHTIB Cnif, MHOXUTU Ha
KoeilieHT Fe=1,2.

19.11 lpun nepesipui CTIMKOCTi OKPeMUX MOSACIB MO3aLEeHTPOBO-CTUCHYTUX Ta CTUCHYTO-3irHYTUX
CTPWXKHIB CTOSIKIB HACKPI3HOro nepepisy ornop 3 BiATSXXKaMyW MO3A0BXHIO CUIY B KOXHOMY MOSACI cnig
BM3HA4YaTU 3 ypaxyBaHHAM 3yCUNNS Bif 3rMHaNbLHOrO MOMEHTY, SKMN OBYMCNIOETLCA 3a AedOpPMOBaHO
CXEMOK. 3HayeHHs1 LUbOro 3rvHanbHOr0O MOMEHTY B CepeauHi OOBXMHU LUAapHIPHO-00NepToro crosika
NOBMHHO BU3Ha4YaTuCs 3a OPMYIIOH0:

N
M =M+ F gy, (196)

e My — 3rMHanbHUA MOMEHT Yy cepeauHi [OBXWHW Bif MOMEPEeYHOro HaBaHTaKEHHHA, SAKUN
BM3HAYaETLCA K AN 3BU4anHUX 6anok;
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N — no3goBXHSA cuna B CTiNL;
fq — NPOrvH cTosIKa B CepeavHi AOBXUHU Bif NONEPEYHOro HaBaHTaXEHHS, SKUA BU3HAYaETLCH SK Y
3BUYarHUX bankax;

Jo = 1./750 — crpinka no4aTkoBOro BUKPUBMEHHS CTOSIKA;

5=1-0,1NL> / (EI), (19.7)

ae I — reomeTpuyHa JOBXUHA CTOSKA;
| — MOMEHT iHepUiT nepepisy CTosika BiAHOCHO OCi, NepneHANKYNAPHOI A0 NAOWUHK AiT nonepeyvyHoro
HaBaHTaXXEHHS.

19.12 lonepeyHy cuny Q y CTUCHYTO-3irHYTMX Ta LWApHipHO-06MepTUX CTOAKaxX HaCKPi3HOro
nepepisy, NOCTINHOIO NO AOBXWHI, B onopax 3 BiATsHKKaMuK chnif npMaMaT NOCTINHOK NO JOBXMHI CTOSIKA i
BU3Ha4aTu 3a opMynoto:

O=0ux + > 14ﬁeN
Sl
ae Qmax — MakcumansHa nonepeyHa cuna Bif 30BHILLHLOrO HaBaHTaXEHHS.

19.13 Po3paxyHOK Ha CTilKiCTb CTUCHYTUX CTPWXKHIB KOHCTPYKLIN 3 OAMHOYHMX KYTWUKIB Chig
BUKOHYBaTK, SIK MPaBuUIio, 3 ypaxyBaHHSAM €KCLEHTPUYHOMO NpuKnagaHHs NO300BXHIX CUI.

JonyckaeTbCa po3paxoByBaTW Ui CTPWXKHI SIK LeHTpanbHO-CTUCHYTI 3a dopmyrnoto (8.3) 3a ymoBu
MHOXEHHS NO3A0BXHIX CUM Ha KOEMILIEHTN ami ag, WO NPUAMAOTECA HE MEHLLMMU HiX 1,0.

Y npocTopoBmnx 6ONTOBUX KOHCTPYKLiSX 3rigHO 3 pucyHkoM 13.3 (okpiMm pucyHka 13.3, B i KiHLEBUX
Oonop) Mpu LEHTPYBaHHI y By3nax CTPWXKHIB 3 OOUHOYHWUX PIBHOMOMUYHUX KYTUKIB MO iX puckax npwm
OAHOPSIAHOMY pO3TallyBaHHi 60MTIB B €leMeHTax PeLUiTOK i NPUKPINMEHHI PO3KOCIB y BY3ni 3 ABOX CTOPIH
Nonuui NosICY 3HaYEeHHA KOEILIEHTIB ami og BU3HAYAOTbCS:

(fq+J0). (19.8)

ansinosicis 3 A < 3,5 (npu A > 3,5 cnig npuimatn A =3,5) 3a hopmynamu:
npu 0,55 < ¢/b3< 0,66°N,,, /N, < 0,7

&, =1+ ¢/b3—0,55+7(0,2-0,051) [N,y /N, (19.9)

e ¢ — BiACTaHb NO NONMLi KyTUKa Nosicy Big obyLuKa A0 PUCKM, Ha AKiN pO3TalLoOBaHWI LEHTP BY3na;

bs3 — WMpMHA NonuLi KyTuka noscy;

Nmd — Cyma NpoekKLUin 3ycunb B pO3KOCax Ha BiCb NOACY, LLO NPUMUKAOTL 40 OAHIET nonuui noscy, ki
nepefarnTbCA Ha HbOrO Yy BY3Mi i BU3HAYaOTLCA MpU TOMY X MOEAHAHHI HaBaHTaXeHb, K Ans Nm; npu
pO3paxyHKy Nosicy NpMNMAaETbCA GinbLue i3 3HaYeHb Npyg, SKi OTPUMaHi Ansa By3niB No KiHUAX naHeni, a npm
po3paxyHKy pO3KOCiB — 4S8 By3na, 40 SKOro MPUMUKAE PO3Kic;

Npm — N0300BXHA cuna B naHeni noscy;

npn 0,4 < ¢/bi3 < 0,553 N,,5/N,, < (2,33¢/b3-0,58)
0y =0,95+0,1¢/bg3 + 0,34-0,62¢/b 5+ 1(0,2-0,051) [N,y /N,,, . (19.10)

[nsa po3kocis (3 BiAHOLWEHHAM BiACTaHi MO NONULi KyTuka po3koca Bifg obyLuka 40 pUCKM, Ha SiKil
BCTAHOBNEHI O0ONTM, OO WMPWMHKU NONUUi KyTMKa po3koca, wo popisHioe Big 0,54 pgo 0,60), wo
npumKrKaloTb 4O NaHesi Nosicy, 3a opmynamu:

npu 0,55 < ¢/byz < 0,66°N,;/N, < 0,7
a,;=1,18-0,36c/ by +(1,8¢c/b;z —0,86)N,,; /N, ; (19.11)
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(19.12)

[na npocTtopoBux GONTOBUX KOHCTPYKLiM 3rigHo 3 pucyHkom 13.3, T, a4, e y dopmynax (19.10) i
(19.12) cnin npuitmatn 0,45 < ¢/b; < 0,55,

Y NpoCTOPOBMX 3BapHUX KOHCTPYKLISAX 3 OOMHOYHMX PIBHOMOMUYHUX KYTWUKIB BIiAMOBIOHO [0
pucyHka 13.3, 6, r (OKpiM KiHLEBMX OMOpP) 3 NPUKPINIIEHHSM PO3KOCIB Y BY3i TifIbKM 3 BHYTPILUHBLOT CTOPOHMU

nonmui nosicy npu IV, 7 / N,,, < 0,7 snauenHs koedilieHTiB ami aq NpUiiMaoTLCS:

Mpuv LEHTPYBaHHI y By3nax CTPWKHIB NO LieHTpax Barv nepepisis &, = 0y = 1,0;

npu LLEHTPYBaHHI Y By3rax OCel pO3KOCiB Ha OOYLLOK NOsCy:

oy =ay :1+0,12de /Nm

(19.13)

Mpn po3paxyHKy KOHCTPYKLiN Ha CYMiCHY Ait0 BepTUKaNbHMX i NONEePeYHMX HaBaHTaXEHb i KPYTHOro

MOMEHTY, SKUA BUKNUKaHWI obpmBoM npoBoAiB abo TpociB, 4oNycKaeTbes npunmatn &y, = g = 1,O.

19.14 Hy4KiCTb A NEPLUOro 3HM3Yy PO3Koca 3 OAMHOYHOrO KyTMKa pPeLliT4acToro CcTodka, Lo BiflbHO
CTOITb, HE MOBMHHa nepesullyBaTn A =160.
19.15 BigxuneHHs Bepxy onop i BepTUKarbHi MPOrMHWM TpasBepc He MNOBWHHI NepeBuLLyBaTu

3Ha4eHb, HaBeAeHUX y Tabnuui 19.2.

Tabnuusa 19.2 — BiogxuneHHs1 Bepxy onop i BepTuKanbHi NPOrMHu TpaBepc

BigHocHi BigHoCHI npornHn TpaBepc
BiOXWNEHH (8o poBXuMHM NporoHy abo koHcori)
KoHCTpyKUii Ta HAanpsaM BigXUneHHs 51 CTOSIKIB BEPTUKASbHI rOPU3OHTanbHi
(mo Bucotn . . . Ha
h) Y NPOroHi Ha KOHCOni | Y MPOroHi COHCO
1 KiHuesi i kyTosi onopwu MJ1 aHkepHoro 1/120 1/200 1/70 He obmexytoTbes
TMNy 3aBBULLIKK 00 60 M y300BX
npoBoais
2 Onopw INJ1 aHkepHOro T1Ny 3aBBULLKM 1/100 1/200 1/70 Te x came
0o 60 M y340BX NpoBoaiB
3 MpomixHi onopwu M1 (okpim He obme- 1/150 1/50 Te x came
nepexigHnx) y3goBx NpoBoaiB KYHOTbCS
4 MepexigHi onopw NMJ1 BCiX TUNIB 1/140 1/200 1/70 Te x came
3aBBULLIKW NoHag 60 M y340BX
npoBoaiB
5 Onopun BPTI1 y3goBx npoBoais 1/100 1/200 1/70 1/200 1/70
6 Te x, ynonepek nposBoais 1/70 He obmexytoTbes
7 CTosikv onop nig yctaTkyBaHHs 1/100 - - - -
8 banku nig ycratkyBaHHSA - 1/300 1/250 - -

Mpumitka 1. BigxuneHHsa onop BPT1 i Tpasepc onop NMJ1 B aBapinHOMY i MOHTaXXHOMY PEXNMi He HOPMYHOTbLCS.
Mpumitka 2. BigxuneHHs i NporuHy 3a no3. 7 i 8 NoBMHHI ByTN 3MEHLLEHI, AKLLIO TEXHIYHMMM YMOBaMK Ha
ekcnnyarauito yCTaTkyBaHHS BCTAHOBIEHI XXOPCTKiLLi BUMOTW.
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19.16 Y craneBux koHcTpykuiax onop [T i BPIT 3 oguHouHux KyTuKiB Jiacbparmu cnig
po3TalloByBaT He pidlle Hixk yepe3 15 M, a TakoX y MicLaX NPUKNageHHsa 3ocepemiXeHNX HaBaHTaXeHb i
nepenomis NosiCiB.

19.17 B opHOGONTOBUX 3'€4HAHHSX E€NEMEHTIB PELUITOK (PO3KOCIB i pO3MipoK) OKpiM TUX, LO
MOCTIMHO NpPaUoOTb Ha PO3THAr, NPU TOBLUMHI nonuvui Ao 6 MM i3 cTanen 3 rpaHuueto TekydocTi o 380
H/MM? BigcTaHb Big Kpato enemeHTa [0 LeHTpa OTBOPY Y3[OBX 3yCUNns gonyckaeTbes npuinmatn 1,35 d
(ne d — pgiameTp oTBOpy) 6€3 gonycky y Oik 3MEHLUEHHSI NPY BUFOTOBIIEHHI €NTEMEHTIB, MPO WO MOBUHHO
OyTn BKka3aHo B NpoekTi. [Mpn LbOMyY Y po3paxyHKy Ha 3MUHAHHSI €MIEMEHTIB, L0 CNOMNy4atTbes, KoedilieHT
ymMoB po60oTu 3’'eaHaHHA 3rigHo 3 chopmyroto (16.13) cnig npurimatu piBHuM % = 0,65.

B ogHOGONTOBMX 3'€4HAHHSIX €NEMEHTIB, L0 MOCTIAHO MpauooTh HA PO3TAryBaHHs (TArM Tpaeepc,
ernemMeHTiB, Lo NPUMKUKa0Tb OO0 BY3MiB KPINMeHHA NpoBOAIB i TPOCIB, i B MiCLISIX KPINNEeHHS yCTaTKyBaHHS),
BifiCTaHb Bif Kpalo efleMeHTa 40 LieHTpa OTBOPY Y3A0BX 3yCUMNs Chig NpMiMaT He MeHLUE HixX 2d.

19.18 Poskocu, ski npukpinneHi 4o noscy 6ontamu B 0AHOMY BY31i, MOBWHHI pO3TalLIOBYBaTUCS, SIK
npaBuno, 3 ABOX CTOPIH NOMMLI MOACHOrO KyTUKa.

19.19 Y 6oNTOBMX CTUKAX NOACHUX PIBHOMOSMYHUX KYTUKIB YMCro BONTIB y CTMKY Crig NnpuaHadaty
napHUM i po3noginaTy 6onTH NOPIBHY MK MONULSAMU KyTUKa.

Kinbkictb 60nTiB Npy OOHOPSIAHOMY i LIAXOBOMY iX pO3TallyBaHHi, @ TaKOX KiflbKiCTb MONepeyHnx
psgie 6onTiB Npyu OBOPSOHOMY iX po3TallyBaHHI cig npu3Hadaty He Binblue HiK MSTb Ha OAHIN nonuui
KyTUKa 3 KOXXHOrO OOKY Bif, CTUKY.

20 OOOATKOBI BUMOIM LLOAO NMPOEKTYBAHHA KOHCTPYKUIA AHTEHHUX CMNOPYQ
3B’A3KY 3ABBULLKK 1O 500 M

20.1 Mpu NpoeKTyBaHHiI KOHCTPYKLiN aHTEHHUX Cnopy 3B’s3Ky crnig nepenbavaTu:

- 3HWXKEHHS aepoanHaMidHUX BNAMBIB Ha cniopyay i OKkpeMi ii enemMeHTy;

- pauioHanbHUN po3noain 3yCcurb B eNeMeHTax KOHCTPYKLIN LLNSAXOM BUKOPUCTaHHSA nonepeaHboro
Hanpy>XeHHs1.

20.2 [Ina koHcTpykuii AC cnig, g9k npaBuio, 3acTocoByBaTK CTani BignoBigHo Ao Tabnumui .1 (okpim
ctanen C390K, C590, C590K).

Knacudikauito koHCTpykuin AC Ta BigHECEHHS iX A0 BiAMOBIAHOI rpyny Chig BU3Ha4aTh 3rigHO 3
gopaTtkom A.

Bontn (U-nogmibHi) gns kpinneHHs BiaTtsbkok AC cnig 3acTtocoByBaTvM 3i cTanenl 3rigHo 3
OCTY 4484/TOCT 535, gaki HaBegeHi y Tabmwmui [0.6, okpim crtani  mapku C13kn2-U.
ankn gnsa U-nogibHux 6onTie npuimaTt BignosigHo o 6.2.5.

(lMyHkm 20.2 3miHeHo, 3miHa Ne 1)

20.3 [ns BIiATSPKOK i enemMeHTiB aHTEHHMX MOMOTEH Cchlif 3acTOCOBYBaTW, SK NpaBWIo, CTanesi
KaHaTW Kpyrri, BaHTaXHi, WO He pO3KPy4yHTbCH, OAMHAPHOIO 3BMBAHHA (cnipanbHi) abo noAaBiNHOro
XPEecToBOro 3BMBaHHS 3 MeTaneBMM OCEpAsiM 3a pekomeHgauismu BignosigHo 00 6.2.9. pu uybomy
cnipanbHi KaHaTW MOBMHHI 3aCTOCOBYBATUCA MPU PO3paxyHKOBMX 3ycunnax go 325 kH. Y kaHatax cnig
3aCTOCOBYBaTM CTaneBur KPYrWA KaHaTHUM OpiT Hanbinbwmx pgiameTpis mapku 1. [onyckaeTbes
3aCTOCyBaHHsSl KaHaTiB, LWO pPO3KPYYYyHTbCH, NPU MNOAOBXEHHI Ha 25 % o6B’A3yBaHb 3 M'AKOro
OLIMHKOBAHOIO APOTY MO KiHUSX KaHaTiB.

Ana BigTsHKOK 3 BOYAOBaHMMM i30N1ATOpPaMU ropiLLIKOBOro TUMy Chif, 3aCTOCOBYBAaTU CTarneBi KaHaTh
3 HeMeTaneBMMM cepaevHMKkamMm, SKLLO Lie JOMYCKAETbCA pagioTEXHIYHUMKN BUMOramu.

[Ons BIATSXKOK i3 3ycuMnnamMu, WO MNEpPEBULLYOTb Hecydy 34aTHICTb KaHaTiB 3 Kpyrfioro ApoTy,
OOMYCKAETbCS 3aCTOCYBaHHA CTanieBMX KaHaTiB 3aKpUTOro Tuny i3 3eTonoAibHUX i KAMHOMNOoAiOHMX
OLMHKOBaHMX OPOTiB.

(MyHkm 20.3 3miHeHO, 3MmiHa Ne 1)
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20.4 KiHui cTtaneBux kaHaTiB y cTakaHax abo mydTax cnif 3akpinnoBaTv 3anmMBKOK LUHKOBUM
cnnasom LIAM 9-1,511 srigHo 3 ACTY 2774.

20.5 [1ns enemMeHTiB aHTEHHMX MONOTEH Chig 3acTOCOBYBaTU NpoBOoAM BignosigHo o tabnuui b.2.
3acTocyBaHHA MiQHUX NPOBOAIB AOMYCKAETLCS TiNbKU Yy BUNagKax TEXHOMOrYHOI HEOOXiAHOCTI.

20.6 3Ha4yeHHs po3paxyHKOBOro onopy (3ycunns) po3TaryBaHHIO MPOBOAIB i APOTIB crig npuamati
TakMM, WO [OOPIBHIOE 3HAYEHHI PO3PUMBHOINO 3YCWUINS, BCTAHOBSIEHOMY [AEpP)KaBHUMMW cTaHOapTamu,
nojineHomy Ha KoediuieHT HafinHOCTI 3a MaTepianioM ym:

a) Anga antoMiHieBUX i MiOHMX NPOBOAIB ym = 2,5;

6) Ansa cTaneantoMiHiEBMX NPOBOAIB NPY HOMIHaNbBHUX Nepepisax, MM2:

16125 — ym = 2,8;

35-95 - ym = 2,5;

120 Oinbwe — ym = 2,2;

B) Ansa GimeTaniyHnx cTaneBoMigHNX ApoTiB ym = 2,0.

20.7. Tpwn po3spaxyHkax KOHCTpykuin AC cnig npuimati koediuieHTn ymoB poboTu BigMnoBigHO
po 5.4; 16.2 i popatka E, a Takox 3rigHo 3 Tabnuueto 20.1.

Tabnuusa 20.1 — KoediuieHT ymMmoB pob0TH Npu po3paxyHKax KOHCTpyKUin AC

EnemMeHTn KOHCTpPYyKLIN KoediuieHTn ymoB poboTn
lMonepeaHbOo HaNpyXXeHi eNfeMeHTN PeLLiToK 0,90
dnaHui:
KifnlbLEeBOro Tmny 1,10
peLwTn TMnis 0,90
Ctanesi KaHaTV BiATSKOK LLOrT ab0 eneMeHTN aHTEHHUX NONoTEeH
npw iX KinbKOCTi:
3-5 BiATAXOK Yy Apyci abo enemMeHTiB aHTEHHMX NONOTEH 0,80
6-8 BigTSKOK y Apyci 0,90
9 i BinbLue BIATAXOK Y APYCi 0,95
3akpinneHHst KiHLiB Ha KoyLUi 3aTucka4yamm abo To4KkoBe 0,75
OnpecyBaHHA y BTYnUi
O6nneTeHHs KaHaTa Ha KoyLwi abo isonsaTopi 0,55
EnemeHTu KpinneHHs BIiOTSXKOK, aHTEHHUX MOMOTEH, NPOBOAIB, 0,90
NiAKOCIB 40 OMOPHMX KOHCTPYKLIN | aHKepHUX pyHOaMEHTIB
AHKepHi Tspki 6e3 pisbboBUX 3’€AHaHb NpK POOOTI iX Ha PO3TAr 3 0,65
BUIMHOM
MpoByLIMHU NpK pOBOTI Ha PO3TAr 0,65
HeTani kpinneHb i 3'egHaHb CTaneBnx KaHaTiB:
MEXaHi4Hi, OKpiM ocel LapHipis 0,80
OCi LWapHIpiB Npy 3MUHAHHI 0,90

20.8 BigHOCHI BigXuneHHs1 onop He MOBMHHI MepeBULLlYyBaTU 3HA4YeHb, BkasaHux y Tabnuui 20.2,
OKpiM BigXMneHb onop, A58 AKX BCTAHOBMEHI iHLi 3HAYEHHSA TEXHIYHUM 3aBAAHHSAM Ha MPOEKTYBAHHS.
Ta6nuusa 20.2 — BigHOCHI BigxuneHHst onop

Bug HaBaHTaXXeHHs BigHOCHI BigxuneHHs (4o BUCOTH)

BiTpoBe abo oxeneaHe HaBaHTaXEHHS 1/100

OAHOCTOPOHHBLO NiABILLEHI 4O ONOPK aHTEHM 3a

. . 1/300
BiICYTHOCTI BIiTpPY
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20.9 lMpu gvMHamiyHOMY pO3paxyHKy OMopu Macy 3akpinneHoro A0 Ornopw aHTEeHHOro nonotHa
BpaxoByBaTu He Crig.

20.10 3Ha4veHHsA BITPOBOrO i OXenegHoro HaBaHTaXeHb [AOMyCKaeTbCa NPUAMATM Ha BUCOTI
cepenmnHn spycie cToBOypa wWwornm abo B ABOX TPEeTUHAX BMCOTU MiOBICY THYYKOro enemeHTta (BigTskKM) i
BBa)KaTW Ui 3Ha4EeHHS PIBHOMIPHO pO3rnogifieHMMmM No AOBXWUHI Apycy abo enemeHTa.

20.11 3ocepempkeHi cuny B NPOroHi BiATSHKOK WO Bi4 Macwy i3onaTopi, BITPOBOro i oxenegHoro
HaBaHTaXeHb Ha HWX OOMYCKAETbCA MpUMAMaTW Yy BUMMSAAi €KBiBaneHTHOro pPiBHOMIPHO pPO3MNoaineHoro
HaBaHTaXEHHS.

20.12 Mpu pospaxyHKy noxunux enemeHTtiB AC (BiOTSXKOK LLIOrM, €NeMeHTIB aHTEHHUX MONOTEH,
nigkociB) cnig  BpaxoByBaTW TifMbKM MPOEKLi0 HaBaHTaXeHb, WO [iloTb Ha HUX, HanpasreHy
nepneHanKynspHo Ao oci enemeHTa abo noro xopau.

20.13 LWornn 3 BigTSHXKkamMK MOBWMHHI OyTW poO3paxoBaHi Ha CTIiMKICTb B LITIOMY i X OKpemux
erneMeHTIB MPU HaCTYMHUX HaBaHTaXEHHSAX:

— BiJ MOHTaXXHOI0 HaTArHEHHS BIATSXKOK 3a BiACYTHOCTI BITPY;

— BITPOBOro — B HANpsAMi Ha O4HY 3 BiATSXOK;

— OXenepHoro — 3a BiACYTHOCTI BITPY;

— OXenegHoro i BITpOBOro— B HaANpsiMi Ha OAHY 3 BiATSKOK.

Mpun nepesipLi CTINKOCTI LLOrMMKM B LiNOMYy po3paxyHKoBa cuna B cTOBOYpi NOBMHHA OyTW MEHLLOH
HiXX kpuTU4Ha cuna B 1,3 pasa.

20.14 Y npoekTi NOBUHHI OyTW BKasaHi 3HAYEHHS MOHTaXXHUX HATAMHEHb Y KaHaTax BiOTSXOK 3a
cepeaHbOpIYHOT TeMnepaTypu NOBITPSA B PpaMiOHi BCTAHOBMEHHS LLOMM, a TaKoX 3a TeMnepaTtypu Big MiHYC
40 °C po nntoc 40 °C.

20.15 MoHTaxHi 3'egHaHHs enemeHTIB KOHCTPYKLIiM, AKi nepefatoTb pOo3paxyHKOBi 3ycunns, cnig
NpoeKkTyBaTh, SIK NMpaBuno, Ha GonTax knacy TovHocTi B i BucokoMiuHmx 6Gontax. lMpu 3HAKO3MiHHUX
3ycunnsax cnig, sk npaBuIio, NpuaMati 3'€dHaHHs Ha BMCOKOMILHMX 6onTax abo Ha MOHTaXHOMY
3BaploOBaHHI.

3acTocyBaHHSl MOHTaXXHOrO 3BaptoBaHHA abo 6onTiB knacy TOYHOCTI A MOBMHHO OYTW y3rogXeHo 3
opraHisauieto, sika 6yae BUKOHYBaTU MOHTaX.

20.16 Poskocu 3 rHyukicTio Ginblie Hix A = 250 npu nepexpecHux pellitkax B Micusix ix
nepeTUHaHHS MOBUHHI CKPINIATUCS Midk cOBOoto.

lMporvHn posnipok pfiacdparM | eneMeHTiB  TEXHOSOMYHUX MaWAdaHUYUKIB Yy BepTUKanbHIN i
rOPU3OHTanbHIN NAOLWMHAaxX He NOBUHHI nepesumyBaTtn 1/250 nporoHy.

20.17 Y KOHCTPYKLISX pewliTyacTux onop AiadparMu NOBUHHI BCTAHOBMOBATUCH Ha BiACTaHi MiX
HAMW He BinbLUi HiXXK TpY pOo3Mipy cepeaHbOro MOMNEepeyHOro nepepidy Cekuii onopu, a Takox B MicLsaX
NpUKNageHHsa 30cepeqKeHnX HaBaHTaXXeHb | NepenomiB NOSICIB.

20.18 Bontu cnaHueBux 3’egHaHb Tpyb cnig po3MilyBaT Ha O4HOMY KOMi MiHIManbHO MOXMMBOIO
diameTpa, sik NpaBuro, Ha PiBHMX BiACTaHAX Mk GonTamu.

20.19 EnemeHTN peLwliTok depMm, WO CXOAATLCH B OAHOMY BY3ni, CriJ LleHTpyBaTu Ha BiCb NOSACY B
TOuLi NepeTuHy X ocen. Y Micudax NpMMMUKaHHA PO3KOCIB A0 (hnaHLiB onycKaeTbCca iX pO3LEeHTPOoBKa, ane
He GinblUe HiXX Ha TPEeTMHY PO3Mipy nornepeyHoro nepepidy noscy. MNpu posueHTPOoBLi Ha GinbwKWN PoO3Mip
ereMeHTV MOBMHHI PO3PaxoByBaTUCS 3 ypaxyBaHHAM BY310BMX MOMEHTIB.

Y NpopisHUX enemMeHTax 3 fMCTOBOrO NPoKaTy Ang KPinfeHHS PO3KOCiB 3 KPYrnoi ctani KiHeub
npopidy cnig 3aceBepanuT OTBOPOM AiaMeTpoM, sikui noBMHEH OyTn Ginblwini Hix giameTp poskocy y 1,2
pasa.

20.20 BigTskkm B Lornax 3 pewit4actuMm CTOBOYpOM chnig LUEHTpyBaTW B TOYKY MEPETUHY OCel
NOSCIB i po3nipoK. 3a YMOBHY BiCb BiATS)KKM MOBUHHA NpuAMaTUCA Xopaa.
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JIncToBi NpoBYLIMHM ANS KPiNneHHs BiATSXOK NOBMHHI NigKpinnoBaTUCL pedpamm XXOPCTKOCTI, WO
obepiratoTb iX Big BUTMHY.

KoHCTpyKUii By3niB KpiMnneHHA BIiATSXKOK, SAKi He BMUCYIOTbCSA B TPaHCMOPTHI rabaputu cekuin
cToBOYypiB LIOrM, Cnig MPOEKTyBaTU Ha OKPEMMX BCTaBKax Yy CTOBOYpi y BUMMSAAi XXOPCTKUX rabapuUTHUX
diacparm.

20.21 OnopHa ceKuia WOrnM MnoBMHHA, SK MNpaBWIo, MNPOEKTYBaTMUCb TaKkOW, LWO nepenae
HaBaHTaXXEHHA Big CTOBOypa WOMM Ha QyHOAMEHT 4epe3 onopHui wapHip. [lpu BignosigHOMY
0Br'pyHTYBaHHI JOMYCKaeTbCA 3aCTOCYBaHHA ONOPHOI CeKLii, 3aTUCHEHOT Yy (byHAaMEHTI.

20.22 KpoHLITenHU i NiaBiCKM TEXHOMNONYHUX ManfaH4ymKiB Cnig po3TalloByBaTH y By3nax OCHOBHUX
KOHCTPYKLUi cToBOYpa.

20.23 HaTtskHi npucTpoi (MydTn), AKi CnyryioTe AnS perynioBaHHS OOBXUHM i KPINEHHS BiATSXOK
LLOrM, MOBMHHI KPINUTUCA OO0 aHKEePHUX MNPUCTPOIB THYYKOK KaHaTHOKW BCTaBKoW. [loBXWHA KaHaTHOI
BCTaBKM Mi>K TOPLSAIMM BTYJIOK NOBMHHA ByTn He MeHLue Hix 20 giameTpiB kaHaTa.

20.24 [Ina enemeHTiB AC cnig 3acTocoByBaTu, SK NPaBUIIo, TUNOBI MEXaHIiYHi geTani, Wwo nNponLwnun
BMNPOOyBaHHS Ha MILHICTb | BTOMY.

Pisbba Ha po3TArHyTUX enemMeHTax MOBUHHA MpPUAMATUCA 3rigHO 3 YMHHUMK HOPMATUBHUMMU
OOKYMEHTaMMU, LLIO BCTAHOBIIOKOTb BUKOHAHHS 3anaguHn pi3bbu i3 3akpyrieHHsIM.

(MyHkm 20.24 3miHeHo, 3miHa Ne 1)

20.25 Y BiaTsKKax LWOr, Ha NpoBoAax i KaHaTax ropu3oHTanbHUX aHTEHHUX NONOTEH ANA raciHHS
BiOpauii cnig nepegbavaT MOCNigOBHY YCTAHOBKY MapHMX HU3bkodacToTHMX (Big 1Ty go 2,5Tuw) i
BMcokovacTtoTHux (Big 4 'y, go 40 I'y) BibporacHukiB pecopHoro Tvny. Hu3bko4yacToTHI BibporacHukn cnig
BMOMpaTK 3anexHo Bif YacTOTM OCHOBHOIO TOHY BIATSXKW, NpoBoAy abo kaHaTy. BiactaHb s, MM, 4o Micud
niggicku BibporacHUKIB Bif KiIHLEBOrO KPInieHHs kKaHaTy cnig BU3HadaTtu 3a hopMyrioH:

s Zﬂvdk\/z (20.1)
m

ae S, — koedidieHT, wo gopisHioe 0,00041 npu HaTArHeHHi P, H;

dx — piameTp KaHaTy (ApoTy), MM;

P — nonepefgHe HaTArHeHHs B kaHaTi (gpoTi), H;

m—maca 1 M KaHaTy (OpoTy), Kr.

BucokoyacToTHi  BiOporacHMkM BCTaAHOBMIOKOTLCA BULLE HU3BbKOYACTOTHMX Ha BigcTaHi s. [Mpu
MporoHax nNpOBOAIB | KaHaTiB aHTEHHWX MOMnoTeH, wWo nepesuwyoTs 300 M, BiGporacHukn cnig
BCTaAHOBMIOBATW HE3AIEXHO Bifl PO3PaxyHKy.

[na raciHHa KonuBaHb TUMY «rafionyBaHHSA» CRi4 3MiHIOBaTWU BiNlbHY OOBXWHY KaHaTty (Mposoay)
noBogKamu.

20.26 AHTeHHi cnopyaun papio3B’sisky HeobxigHo dhapbyBaTy CMyramm KONbOPOBOrO MapKyBaHHS,
LLIO YepryTbCs, 3rigHO 3 BUMOraMm MapKyBaHHS i CBITNOOrOpOIKEeHHS1 BUCOTHMX nepeLukoa [9].

20.27 MexaHiyHi geTtani BiATSKOK, apMaTypu i30NATOPIB, @ TaKOX MeTU3W, K NpaBuro, NOBUHHI
OyTM OUNHKOBAHUMM.

21 OJOOATKOBI BUMOIv Loao nPOEKTYBAHHA PIMKOBUX MNAPOTEXHIYHUX COPY[

21.1 [Ina KOHCTPYKLUiN rigpoTexHiYHNX crnopyn cnif, sk npaBumio, 3aCTOCOBYBaATW CTasni BignosigHO
no Tabnumui .1 (okpim ctanenm C590, C590K), a Takox npu BIiAMNOBIAHOMY TEXHIKO-€KOHOMIYHOMY
00r'pyHTYyBaHHI cTanb Mapku 16[ 3rigHo 3 ICTY 8817.

KaTeropii KOHCTPYKLUi TAPOTEXHIMHUX criopyd i X eneMeHTiB 3 ypaxyBaHHAM MPU3HAYeHHsA Ta
HarnpyXeHoro cTaHy AOMyCKaeTbCA NpuiMaTK 3rigHo 3 Tabnuueto A.1; BigHeceHHs ixX 4o BiAnoBigHOI rpynu
cnig BM3HaYaTu 3rigHo 3 gogaTkom A.

(MyHkm 21.1 3miHeHo, 3miHa Ne 1)
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21.2 Mpwu po3paxyHKax cTtaneBux KOHCTPYKUiM PiYKOBUX rigpOTEXHIYHMX
crnopyd cnig npuiMaTn KoediuieHT ymoB poboTu BignosigHO Ao 5.4 Ta 16.2, a TakoX BignoBigHO OO0

Tabnuui 21.1.

Tabnuusa 21.1 — KoegilieHT yMOB po60TH ANsi METANOKOHCTPYKLN PiYKOBUX MgpOTEXHIYHUX cnopya

EnemeHTU KOHCTPYyKUIN KoediujieHTn ymoB poboTH j: npu

CMNONYyYeHHsX HaBaHTaXXeHb
OCHOBHMX ocobnmeux

1. EnemeHTn TpybonpoBoaiB, OKpiM OOLLMBOK MAOCKUX 3arfyLUokK, Npu 0,70 0,95

pO3paxyHKy Ha BHYTPILLHINA TUCK 6e3 ypaxyBaHHSA MiCLLEBOro

HanpyXeHHs

2. EnemeHTn TpybonpoBopaiB, OKpiM MIIOCKMX 3arnyLwok 6e3 6anoyHoi 1,10 1,50

KNITKKW, NPY pO3paxyHKy Ha BHYTPILLHIN TUCK 3 ypaxyBaHHAM MiCLIEBOro

HanpyXeHHs

3. 3arnywku TpybonpoBoaiB nnocki 6e3 6ano4YHoi KIiTkK npu 0,55 0,70

po3paxyHKy Ha BHYTPILLHIA TUCK

4. EnemeHTn Tpy6onpoBoaiB Npy po3paxyHKy Ha 30BHILLUHIN TUCK:

00O0NTOHKM NPSAMONIHINHNX OiNSHOK i KOSiH 0,80 0,9

KiflbLS )KOPCTKOCTI 0,65 0,75

5. AHKEPU MI0CKMX 06NMLIOBaHb 0,85 —

21.3 Cranesi KOHCTPYKLUi, SIKi He 3a3HatoThb fii BOOHOrO cepefoBuLLa, cnig NpoeKkTyBaTu BiAMNOBIAHO
0o posginis 5 — 16.

Mpun po3paxyHKy KOHCTPYKLiK, IO 3a3HatoTb Ail BOAHOro cepefosuLLa, cnig npuimaty koedilieHTu
HaginHocTi BignosigHo oo JBH B.2.4-3.

21.4 Po3paxyHOK Ha BUTpUBAnICTb TPIMHUKIB i pO3BMIIOK TpyOONpoBOAiB AOMNYCKAETLCS NPOBOAUTYU
3rigHO 3 po3ainom 15, saKWOo B 3aBOaHHI Ha NPoekTyBaHHA 06yMOBMEHa HasiBHICTb MyrMbCYYOi CKNagoBoi
TUCKY NOTOKY B TpybonpoBogi.

PospaxyHOok Ha BWTpuMBaniCTb enemMeHTiB, fKi 3a3HalTb [AOBOBICHOIO poO3TAry, [OOMNYCKaeTbCs
NPOBOAUTU TOYHILLMMU MeTOAaMM 3 ypaxXyBaHHSAM DaKTUYHOIO HarnpyXeHoro CTaHy.

21.5 lNnocki 06nu1uoBaHHS kaMmep 3aTBOpIB | BOAOBOAIB Cif po3paxoByBaTh Ha MILHICTb NpW:

- TUCKY CBIXKOYKNaaeHoro 6€TOHY i LLEMEHTHOro PO34UHY, SKUI iH’ EKTYETLCA 3@ OBNULIIOBAHHS;

- (pinbTpauiiHoMy TUCKY BOAM B 3a00MnMutoBaribHOMY OETOHI 3 ypaxyBaHHSAM TUCKY BOAWU Yy
BOOOBO/.

21.6 Poboui wnaxu nig KonicHi i KOTKOBI 3aTBOPW Chig po3paxoByBaTW Ha MILHICTb MPU 3rUHI i
MiCLLEBOMY 3MMWHaHHI MOBEPXOHb KOYEHHS, MpPU MICLEBOMY CTUCKY CTiHKM, MNpW CTUCKY OeToHy nig
NiaoLWBOLO.

21.7 TpybonpoBoau 3 fAiameTpamu, WO 3MiHIOOTLCA MO OOBXMWHI, MOBWMHHI OyTWM po3aineHi Ha
AiNsHKM 3 nocTinHum agiameTpom. lMepexig Big ogHoro giameTtpa TpyOu 4O iHWOro NoOBUHEH BUKOHYBAaTUCS
KOHiYHUMK obnyankamm abo naHkamu.

22 NOOATKOBI BUMOIv lioao nPOEKTYBAHHA BANOK 3 NTHYYKOKO CTIHKOKO

22.1 [1na po3pi3HUX Ganok 3 rHy4kow CTIHKOK CMMETPUYHOrO ABOTaABPOBOro Mepepisy, Lo HecyTb
CTaTUYHE HaBaHTaXEHHSA | 3rMHalTbCA B MNMOWMWHI CTiHKW, cnif, $IK NpaBuo, 3acTocoByBaTW Mnpwu
HaBaHTaXeHHi, sike ekBiBaneHTHe pPiBHOMIpPHO poanogineHomy ao 50 H/Mm, i npoektyBaTu 3i ctani 3
rpaHuLeto TekyyocTi o 345 H/mm?2,

22.2 MiuHiCTb poO3pi3HMX Ganok CUMMETPUYHOrO [BOTaBPOBOrO MNepepisy, SKi HeCcyTb CTaTudHe
HaBaHTaXEHHS i 3rMHAKTbLCA B MIIOWMHI CTiHKK, YKPINMEHOT TiflbKM nonepeyHuMn pebpamm >KOpCTKOCTI

(pVicyHOK 22.1), 3 YMOBHOIO rHYyuKicTio cTiHku 6 < Zw <13 (nopatok X), cnig nepesipsTi 3a hopmynoto:
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(M I M) +(7,010,)* <1, (22.1)

ae Mi Q — 3Ha4eHHs MOMEHTY | MONepeYHoi cnnn B JaHoMy nepepisi 6anku;
M, — rpaHuyHe 3Ha4YEeHHs MOMEHTY, WO 0BYNCIIOETLCA 3a QOPMYIOH:

A
M, =R t,h,’ A 085 [1—;J , (22.2)
thy, Ay, Ay

ae Ar— nnowla nepepisy nosicy 6anku;
Qu— rpaHnYHe 3Ha4YEeHHs1 NONEepPEYHOI CUMNK, WO 0BUYNCIETLCA 3a POPMYIIOHD:

O, = Ryt h z}g”+3,3(1—fﬂjﬂ , @23)
S

stwhhy >
S 1+ILI

Ae 7ori 11— KpUTUYHE AOTUYHE HaNpPY)XeHHS | BigHOLWEHHST po3MipiB BiACiKy CTiHKM 3rigHo 3 9.5.3;
P — KoeilieHT, WO 0B4YNCNI0ETLCA 3a hopMynamu:

npn oy <0,3
B, =0,05+5¢4 20,15, (22.4)
mpu 0,03 <, 0,1
B =0,11+3¢4 <0,40, (22.5)
e .. ap = ti;/lz—mzisz(hwz +a?) N (22.6)

TYT Whin — MiHiManbHU MOMEHT OMOpPY TaBPOBOIO Nepepisy, WO CKNagaeTbCs i3 CTUCHYTOro nosicy
Oanku i OiNAHKK CTiHKKW, WO NPUMUKAE A0 HbOrO, 3aBBULLIKA O,Stw, /E/Ry (wopo BnacHoi oci TaBpa,

napanernbHoi nosicy 6anku);
a — BigCTaHb MiXX OCAMU nonepeyHnx pedep XOPCTKOCTI.

|,1 1-1

L

I 1

PucyHok 22.1 — Cxema 6anku 3 rHy4Kkoro CTiHKOHO

22.3 MNonepeyHi pebpa >kopCTKOCTi, Nepepi3 AkMxX crig NPUNMaTh He MEHLLMM HibK BUSHAYEHO 3rigHo
3 9.5.9, noBuWHHI OyTM po3paxoBaHi Ha CTINKICTb SIK CTPWXKHI, CTUCHYTI cunoto N, sika BM3HA4YaeTbCs 3a
dopMynoto:
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_ Teor :Bb/u
N—3,3Rstwhw I—R— 1—2 (227)
s J1tu
3HaueHHa N cnig npuAMaTM He MEHWWUMM 33 3HAYEHHSI 30CEPEO)KEHOrO0 HaBaHTaXEHHS,
po3TalLOoBaHOro Hag pebpom.
PospaxyHKOBY [OBXWMHY CTPWXHS Chig npuiMaTtu pPiBHOKO Zef :hw(l_(l_ﬂb), ane He

MEHLLIO Hixk 0,7 hy,.

CumeTpunyHe OBOCTOPOHHE pebpo cnig po3paxoByBaTh Ha LEHTPasribHUA CTUCK, OOHOCTOPOHHE — Ha
No3aLeHTPOBUA CTUCK 3 EKCLEHTPUCUTETOM, SKUA OOPIBHIOE BiACTaHi Big OCI CTIHKM 0O LEHTpa TSXKiHHS
PO3paxyHKOBOTrO Nepepi3y CTPUKHS.

Y po3paxyHKOBWUIA MeEpepi3 CTPWKHA Chnif BKMYaATM nepepi3 pebpa KOPCTKOCTi Ta CMYrn CTiHKK

wmpuHoto 0,65t [E / Ry i3 KOXHOT CTOPOHY pebpa 3rigHo 3 X.5.

22.4 [linsHKy CTiHKKM ©anku Hapg onopol Chnif yKpinnoBaTu LABOCTOPOHHIM OMOPHUMM pebpom
YKOPCTKOCTI Ta po3paxoByBaTu Moro 3rigHo 3 9.5.13.

Ha BiacTaHi, He MeHLWiit Hix wupuHa pebpa i He Ginbuwiit Hix 1,3 Iy /E/Ry Big, onopHoro pebpa,

cnig BCTaHOBNIOBATU 404ATKOBE ABOCTOPOHHE pebpOo XKOPCTKOCTI po3MipoM BigmnoBigHo oo 22.3.
22.5 Crivikictb 6anok He cnig nepesipATW NPW BUKOHaHHI BuMorn 3rigHo 3 9.4.4,a) abo npwu

pO3pPaxyHKOBIit AOBXMHI Zef <0,21 bf E/Ry (ne br— LUMpWHA CTUCHYTOTO MOSICY).

22.6 BigHOLWEHHST LUMPUHM 3BMCY CTMCHYTOrO MOSICY OO0 MOro TOBLUMHWM MOBMHHO OYTW He OinblumMm
nix 0,38 E/Ry .

22.7 MicueBe HanpyXeHHS oioc B CTiHLi 6ankn 3rigHo 3 X.7, ke BM3Ha4YaeTbca 3a hopmynamu (9.6)

Ta (9.7), noBuHHO B6yTn He 6Ginbwmm Hix 0,75R., npu uboMy 3HaudeHHs le cnig oBuucnioBaTv 3a

y!
dopmyroto (9.9).
22.8 lNpw BM3Ha4YeHHi NpornHy Ganok MOMEHT iHepLii nonepevyHoro nepepisy GpyTTOo Ganku cnig

3MeHLLyBaTW MHOXeHHsM Ha koediuient o =1,2—-0,0334,, ans 6anok 3 pe6pamm B NporoHi i Ha

koedpiLieHT & =1,2 — 0,033ZW —h,, /] — ans 6anok 6es pe6ep B NPOToHi.
22.9 MicueBe HanpyXeHHs oloc B CTiHUI 6anku, ske BM3HadeHoro 3a opmynoto (9.7), NOBUHHO ByTu
He Ginbwe 0,75 Ry, Npu LbOMY 3Ha4YeHHS [ of Crif BU3Ha4aTh 3a hopmyrioto (9.8).

22.10 BigHoweHHs nnoLy nepepisiB nosica Ta CTiHKM af :Af /(tw hw) He MOBMHHO NepeBuLLyBaTu

rPaHNYHNX 3HAYEHb afy, BU3HAYEHMX 32 DOPMYIIOHD:

3
ag :1_%(1,34-412 R,/E). (22.8)
2

22.11 Y 6ankax BignosiaHO A0 12.1 3 YMOBHOK THYYKICTIO CTiHKM 7 < ﬂ_w <10 npwu gii piBHomipHO

pOo3MnogineHoro HaBaHTaXeHHss abo nMpu yuchni 3ocepemkeHNX OLHAKOBMX HaBaHTaXEHb B MPOFOHi 5 i
Ginblue, AKi po3TallOBaHi Ha PiIBHUX BiACTaHAX OOHE Big OA4HOrO i Big ONop, JOMNYCKAETbCS HE yKpinmoBaTu
CTiHKY B MPOroHi nonepevyHuMmn pedpamn 3a pucyHkom 22.1, Npyu LbOMY HaBaHTaXXEHHsSI MOBMHHO OyTu
npuknageHe CMMETPUYHO BiGHOCHO NSTOLMHK CTiHKK (aogaTok L).

124



[BH B.2.6-198:2014

MiuHicTb Takmx 6anok cnig nepesipsaTy 3a POpPMYrIoHD:

A 14 1
7 M /J'Qytwhw2 #+; (I—Zj o<1, (22.9)
w

ww

ae o — kKoedilieHT, WO BpaxoBye BMMB MOMEPEYHOI CUMIM Ha Hecydy 3daTtHiCTb Ganky, i
BU3HAYa€ETLCA 3a POPMYIIOL0:

o :1—5,6Afhw I(A,1D). (22.10)

Mpv ubomy cnip npuiimatn £ ¢ > 0,34,t,, 1a 0,025 < Afhw /(A4,,1)<0,04.
23 JOOATKOBI BUMOI'v LLoao NPOEKTYBAHHA BANOK 3 MEP®OPOBAHOIO CTIHKOKO
23.1 bankn 3 nepcopoBaHO CTIHKOK CMig NPOeKTyBaTWM 3 MpoKaTHMX OBOTaBpOBUX 6Gamnok, sk
npasuno, i3 cTani 3a rpaHuLIelo TekydocTi Ao 440 H/mm?.
3BapHi 3’egHaHHS CTIHOK CNif BUMKOHYBaTW CTUKOBMM LLUBOM 3 MOBHMM MPOBAapOM.
23.2 Po3paxyHOK Ha MiUHiCTb 6anok, Lo 3rMHalTbCs B NMOLWWMHI CTiHKM (pucyHok 23.1), cnig

BMKOHYBaTK 3a oopmynamu Tabnuui 23.1.
S 1-1

¢ a | Y
, |
I‘_ - ] Al | | X
SO — Al
y <5<
X | X
HHHH H+HHH < t—,fz-g'__@'t
Az - x
| - :
- Iq—l 3 J/!
PucyHok 23.1 — Cxema ginsHkm 6anku 3 nepopoBaHO CTiHKOH
Tabnuusa 23.1 — dopmynu Ans po3paxyHKy Ha MiLHICTb nepepisiB banku
dopmynu Ana po3paxyHKy Ha MiLHICTb nepepisis 6anku (pucyHok 23.1)
BEPXHbOIrO TaBpPOBOIro HWXXHBOIO TaBPOBOIo OMOPHOro
Mh a J Mh a
Touka }/I’l 1 + 7/an S l Touka 7/}’1 2 + J/I’ZQ2 S l
1 Rylyc]x 2Ry170VV1,max 3 Ry27c]x 2Ry27cW2,max Q S
7/1’1 3 < 1
Ry tah,
7n7uMd1 7n7/uQ1a < 7n7uMd2 7n7/uQ2a < ste 3
Touka + <1 | Touka + <1
2 Ryely 2'RulchVl,min 4 Ru27/clx 2Ru27/cW2,min
MpumiTka. M | — 3ruHanbHU MOMEHT B Nepepisi 6anku;
Q1 i Q2 | — nonepeyHi cunu, Wo cnpuiMaroTbCs TaBPOBUMU Nepepizamu i AOPIBHIOKOTb
o hora, 5 b,
O Q11+I2 Qz—Qlle]2
ae Q|- nonepeyHa cuna B nepepisi 6anku;
I1 i I2 | — MOMEHTM iHepLUii BEPXHBOIO i HMXKHBOIO TAaBPOBMX MEPEPI3iB LLIOAO BNACHNX OCEMN,
napasnenbHUX NoSIMUSM;
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Qs | — nonepeyHa cuna B nepepisi 6anku Ha BiacTaHi (¢ + s - 0,5 a) Big onopwm
(pucyHok 23.1);

Ix | — MOMEHT iHepuji nepepisy 6anku 3 0TBOPOM LLOA0 OCi X—X;

Wi max 1 Wi,min | — HAWBINbLWINIA Ta HANMEHLLMIA MOMEHTW ONOPY BEPXHBOIO TAaBPOBOIO Nepepisy;

W2 max | Wa,min | — TE€ CaMe HWKXHBOrO TaBpOBOrO Mepepisy;

Ry1, Rut, Ry2, Ru2|— po3paxyHKOBi oropu npokaTty Asisi BEPXHbOIO i HUXKHBOIrO TaBpOBUX NepepisiB.

23.3 PospaxyHOK Ha cTiikicTe 6anok cnig BukoHyBaTu 3rigHO 3 9.4.1, npu LbOMY reoMeTpUYHi
XapaKTepuCTUKM HeobXigHO obuncnoBaTh ANg nepepisy 3 OTBOPOM.
CrinkicTe 6anok He cnig nepeBipsiTU NPy BUKOHAHHI BUMOT 3rigHo 3 9.4.4.

23.4 B onopHux nepepizax CTiHKy 6anok npu hefl / Ly, > 40 (ne tw — MeHLa TOBLIMHA CTiHKKM) cnia

yKpinnoBaT pebpamm XOpCTKOCTi i po3paxoByBaTu 3rigHo 3 9.5.13, npu UpbOMYy B ONOPHOMY nepepisi cnig
npuinmaTun ¢ > 250 mm (prcyHok 23.1).

23.5 Y nepepizax Ganku npu BiQHOLUEHHI hefl /tw>2,5 /E/Ry abo npu HEBUKOHaHHI BUMOT

BignoBiaHo 0o 9.2.2 cnig BCTaHOBMNOBATU pebpa »KOpCTKOCTi 3rigHo 3 9.5.9.
3ocepemkeHi HaBaHTaXKeHHS Cnig po3TalloBYyBaTW TifMbKM B nepepizax Ganku, He ocnabneHux
OTBOpPaMM.

[na CcTUCHYTOro TaBpOBOro Mnepepisy Mnpu YMOBHIN  THYYKOCTI O,SSﬂ, <4  BigHoweHHS
pO3paxyHKOBOI BUCOTWU CTiHKM TaBpa [0 TOBLUMHMW MNpwu ISbf/hefl <2 He NOBWHHO MEpPEeBWLLyBaTH

3HauYeHb, SKi BU3Ha4arTbCcA 3a (hopMyIioH:

h _ b
ef1=(0,40+0,07/1) 140,25 2L | [ £ (23.1)

Ly hefl y |

be hep — po3paxyHKoBa BUCOTa CTiHKM TaBpa;

A - YMOBHa rHyuYKicTb, Ky cnig npunmatu 1,4;
bs— wmpuHa nonuui TaBpa.

23.6 Mpu BU3HaYeHHi NPOrnHy 6anoK 3 BiAHOLWEHHAM l/hefl >12 (me I - nporiH 6anku, Mm)

MOMEHT iHepuLii nepepisy 6anku 3 oTBOPOM chig MHOXUTU Ha KoedpiuieHT 0,95.

23.7 Po3paxyHOK 6anok i3 cyuinbHOK CTiHKOK 3 NMOOAMHOKMMM OTBOpaMu Y CTiHUi cnig
BMKOHYBaTU METOAOM CKiHYEHHUX enemMeHTiB. [InA Takux oTBOpPIB crif 3abe3neyyBaT¥ YHUKHEHHSA
KOHLEHTPaTOpiB HanpyXeHb a0 BUKOHyBaTU NigCUITEHHSA.

(lMyHkm 23.7 dony4eHo, 3miHa Ne 1)

24 NOOATKOBI BUMOIrn Lwopaoo TMMPOEKTYBAHHA EJNEMEHTIB [OBOTABPOBOIO
NMEPEPI3Y 3 TO®POBAHOIO CTIHKOIO

24.1. 3aranbHi pekomeHaauii

2411 B enemeHTax CKrnageHoOro ABOTABPOBOro nepepisy Ansd niaBULLEHHS iXHbOI CTIMKOCTI Ta
3HWXKEHHS MeTarnoeMHOCTi 3aCTOCOBYKOTb MonepeyHo-roppoBaHi CTiHkK. [MonepeyHo-roppoBaHi CTiHKM
MOXYTb CKMnagaTtucsa 3 TpaneueiganbHuX, TPUKYTHUX abo xBunsictux rodpis. [JogaTkoBi BMMOMM LLOAO
NPOEKTyBaHHA PO3pobneHi ANA enemMeHTIiB 3 XBUMSCTOK (CMHYCOIAHOK) NONEpeYHO-ropOBaHOK CTiHKOK
(pncyHok 24.1).
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PucyHok 24.1 — Cxema enemeHTa 3 XBUMSACTOK (CUHYCOIAHOK) nonepeyHo-roopoBaHoO CTiHKOK

KoHcTpykuii i3 gBoTaBpiB 3 rocppoBaHOK CTiHKOW, B TOMY uucni i BictaneBsi, pekomeHOyeTbCs
BigHocuTn go 1 knacy — HAC 3rigHo 3 5.3.6 i po3paxoByBaTu, K NPaBuUIIo, B MEXax NPY>XHUX gedopmMallin.
ToBLUMHY roOpOBaHNX CTIHOK PEKOMEHAYETLCA NpU3HaYaTN He MeHLLE HiX 1,5 MM.

PospaxyHkoBMMU MapamMeTpamMu CKMNafgeHoro ABOTaBpOBOro Mepepisy 3 XBUNSACTOH MNOoMepeyHo-
rodpoBaHoI0 CTiHKOI (pUCYHOK 24.1) €:

as — KpoK roppis;

hef — pO3paxyHKOBa BMCOTA CTiHKK, LLO AOPIBHIOE B 3BapHMX Gankax 3 rofppoBaHO CTIHKOK MOBHIl
BUCOTI CTiIHKM — hy;

tw — TOBLUMHA rodpoBaHOI CTiHKM;
f— BncoTa xBuni rogpa;

S — PO3roOpHyTa AOBXMHA NiBXBUSI rodpa S = d, (1+ 7Z'2f2/1 6a82).

PekomeHgauii, wono Bubopy napameTpiB roopoBaHOi CTiHKU:

— THYYKICTb rocpoBaHMX CTIHOK pekoMeHayeTbest npuaHadatn B mexax A, < 200...500;

— YMOBHa FHy4KiCTb naHeni rodpa Zc =s/t,, . /Ry /E <2,3.

MapameTpu rodpis, K npaBuno, cnig npuamaTn Takumu, Wwob Gyna 3abeaneyeHi yMOBM 3a SKUX
Tp,cr > TO,cr ’

net,. - KPUTUYHI Hanpy>XeHHs1 MicLleBOi BTpaTU CTIMKOCTI rodpoBaHoi CTiHKK (NaHeni rodpa), ki

BM3Ha4aloTbCA 3rigHo 3 24.3.8;
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Ty — KPUTUYHI HaNpY>XeHHs1 3aranbHol BTPATU CTIKKOCTI rocpoBaHoil CTiHKM, Siki BU3HAYAOTLCS

3rigHo 3 24.3.9.

Mosicn pekomeHOoBaHO BMKOHYBaTW OLHAKOBOro MOMepevHoro nepepisy i3 nmcrtoBoi crani. 3a
BiQMNOBIAHOrO OBrpyHTYBaHHA 3BapHi ABOTaBPU 3 roPpOBAHOK CTIHKOK MOXYTb BMKOHYBaTUCb 3 OOHIEHD
BepPTUKarbHOK BiCCO CUMETPII.

24.1.2 [1ns nosciB enemeHTiB ABOTaBPOBOro nepepidy 3 rodppoBaHO CTIHKOK Chifg 3acTOCOBYBaTH
ctani BignosigHo go tabnuui .1, 4ns TOHKMX rodppoBaHnX CTiHOK cTani 3rigHo 3 [ICTY 2834.

(MyHkm 24.1.2 3miHeHo, 3miHa Ne 1)

24.1.3 B 3BapHux pfBoTaBpax 3 rodpoBaHMMW CTiHKaMu cnig, 9K MpaBuno, 3acTocoByBaTu
O[HOCTOPOHHI MOSICHI LIBM, SIKi BUKOHYIOTbCA aBTOMaTUYHUM (piglle MexaHi30BaHUM) 3BaploBaHHSM B
3aBOACbKMX YMOBaX.

B Micusax npuknageHHs 3HauYHUX 30cepekeHX HaBaHTaXeHb Bif KOHCTPYKLIN, WO NnexaTb BuLle
abo npvMKKaloTb 3HWU3Y, Y BY3Max KPIinneHHs B’'A3iB, pO3nipoK i iHWWX enemeHTiB, 6ingd MOHTaXHMX i
onopHux pebep pekoMeHOYETbCA 3aCTOCOBYBATM OBOXCTOPOHHI MOSACHI LWBW, AKi BUXOOATb 3a KOHTYpW
enemeHTa, Lo NPUKPINETbCS (By3na), Ha JoBXUHY 30Kk 3 KOXKHOT CTOPOHM, Ae Kf — KaTeT NOSICHOro LUBa,
LLIO NPUMUKAE OO CTiHKN.

24.2 Po3paxyHOK ABOTaBpiB 3 roppoBaHOO CTIHKOIO NPU LIeHTPanbHOMY PO3TAry i CTUCKY

24.2.1 Po3paxyHOK Ha MiLHICTb efleMeHTIB Npu LeHTpanbHOMY pOo3TAry i CTUCKY Crif BUKOHyBaTW 3a

dopmynoro (8.1), npunmaroumn 3a An nnowy HeTTO OBOX MNOACIB ABOTaBpa 3 rogpoBaHO CTiHKOK
A, :Aﬂn +Af2n.

24.2.2 Po3paxyHOK Ha CTiMKICTb €neMeHTiB Mpu LUeHTparbHOMY CTWUCKY Chnid BWKOHyBaTuW 3a
dopmyroto (8.3), npunmaroum 3a A nnowy OpyTTO OBOX MNOACIB ABOTaBpa 3 rodypoBaHOK CTiHKOK
A=A, +4,,.

MNpn po3paxyHKy CTINKOCTI €NeMeHTIB 3 roppoBaHO CTIHKOI BiHOCHO OCi y — Yy KOoedilieHT (@
BM3HAYaETbCA B 3ar€XHOCTI Big rHY4YKOCTi NosciB ABOTaBpa ﬂy = lef/l.f , oe if — pagiyc iHepuii oBOX

nosiciB.
[na HecMMeTPUYHUX ABOTaBpPIB NEPEBIPAETLCS CTINKICTL KOXXHOIO NOACY B MOrO MOLLMHI OKPEMO.
MNpn po3paxyHKy CTINKOCTi €MNeMeHTIB 3 roppOoBaHOI CTIHKOI BiJHOCHO OCi X — X KOedilieHT (@

Cnig BM3Ha4aTy B 3aNeXHOCTI Big YMOBHOI NPUBEAEHOT THYYKOCTI:

_ R, unl. |R
A.=pA 2= 20 24.1
o = g i | E (241

Ae KoedilieHT 7] BpaxoBye BNMMB AeOpMaLlii 3CyBY B TOHKIN XBUMACTIA ropoBaHin cTiHui. [ns

XBUNACTUX CTIHOK:

1+ 7£2E Ay + 4
GA, Al

n= , (24.2)

ae GAW — 3Be[eHa XOPCTKICTb enemMeHTiB 3 ro)poBaHOK CTiHKOK Ha 3cyB, H, dka BpaxoBye

30inbLUEHHSA OOBXMHN rOPOBAHOI CTIHKM | 0BYNCNIOETLCS 3a hOpPMYIOLD:

GA,=Gh,t, % _ (24.3)
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Papiycn iHepuii nepepisy cumeTpuyHOro ABoTaBpa 3 rogypoBaHOK CTiHKOK OBYMCAOTLCA 3a

dopmynamu i = 0,5k, ne h =h + {, — BIACTaHb MiX LEHTPaMM TSKIHHS MOSCIB; iy = 0,29bf.

24.3 Po3paxyHok ABoTaBpiB 3 rochpoBaHOIO CTIHKOIO NPU 3ruHi

24.3.1 Po3paxyHOK Ha MiuHiCTb 6anok 3 rodpoBaHO CTIHKOK CUMMETPWUYHOrO  BiJHOCHO

BepTUKarnbHOI OCi nepepisy cnig BUKOHYyBaTU 3a hopMynamu:
— Npw Ail MOMEHTY B OAHil 3 FONOBHUX NAOLLMH

ij/l‘l < 1
Aﬁ'l}LlRyyc
ae Afn — MEHLLA nfoLla HeTTo i3 ABOX NOSICIB ABOTaBPA;
— Npwu Jii B nepepisi nonepeyHoi cnnm
Txyyn <1
Ry.
ae
T, =——£Z—n
Y
hwtwkﬂ

Tyt k, =1,085 —O,OOS/TW (npuk, >1 cnin npuimatn k, =1),

ﬂ,w — YMOBHAa MHY4KiCTb roopOBaHOi CTiHKY;

— Npw 4ji MOMEHTY Yy AABOX FONTIOBHUX NIIOLLMHAX

Mx7n +

My;/n

Afnthyyc - nynRyj/c

x<1

(24.4)

(24.5)

(24.6)

(24.7)

Ae X — KoopauHaTa TOYKM nepepisy, WO po3rnsagaeTbCs, BigHOCHO MOro rosioBHOI OCi;

1

yfn

— CyMa MOMEHTIB iHepLii NOsICIB HETTO BiAHOCHO OCi y —

y.

AKWO MOMEHT My Jie B NUOWMHI OogHOro nosicy, TO Cnid BBaxaTu, LWWO BiH MOBHICTIO

CMPUAMAETBLCA LM NOSICOM.

Y pasi ocnabneHHs CTiHK1 oTBopamMu Ana 60nTiB 3HaYeHHSA T, 3a dopmynoto (24.6) cnig, MHOXWUTH

Ha KoediuieHT &, Ak obuncneTbea 3a opmynoto (9.5).

24.3.2 Po3paxyHOK Ha MilUHIiCTb CTiHKM 0anku, He ykpinneHoi pebpamMu XOPCTKOCTi, mpu gji

MicueBoro HanpyXeHHA O-ZOC Yy MicusIX npuknagaHHAa HaBaHTaXeHHA OO NodcCa, a TaKOoX Yy ONOpPpHUX

nepepisax 6anku cnig BUKOHyBaTH 3rigHo 3 9.2.2.

24.3.3 lNpw nepesipui MiLHOCTI rodopoBaHOl CTiHKM MOBUHHA BUKOHYBAaTMCb BMMOra 3a dOpMYIot

(9.4) B AKIn fONyCKaETLCA NPUIAMaTH O . 3a (DOPMYIIOLD:
X

a
: S

7z_2f2
16a’

ne koediuieHt k, =1—

(24.8)
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O, - HOpMarnbHi HanpyXeHHs y BIANOBIAHOMY NOACI.

HanpyxeHHa o, i Ty B dopmyni (9.4) cnig BU3HAYaTW B OOHIN i TiK >xe Touui 6anku.

24.3.4 [pn po3paxyHKy Ha CTilikicTb 6arnok BOTaBPOBOro nepepisy 3 roppoBaHMMK CTiHKaMW, LLO
3rMHalOTbCA B NSOLLMHI CTIHKWM i 5iKi 3a40BOMBbHAOTL YyMoBaMm 24.3.1 i 24.3.3, cnig BUKOHYBaTK NepesipKy Ha
CTINKICTb CTUCHYTUX MNOSICIB 3a (POPMYIIOH:

N.y
I L, (24.9)
P ARy,
ne A ¢ —nnouwa OpyTTO CTUCHYTOrO NOSICY;
gz)f — KoedilieHT, akun Bu3Ha4vaeTbcs 3a 8.1.3, AK Ans LEeHTPanbHO-CTUCHYTOrO CTPWXKHSA, B
3anexHocTi Big A = lef / i/

TYT lef BU3Ha4yaeTbcs 3a 9.4.2, a if — pagiyc iHepuil nepepidy CTUCHYTOro NOSICY B FOPMU3OHTAIbHIN

NAOLLWHI.
[nsa CTUCHYTOro nosicy, BUKOHAHOIO i3 NIMCTOBOI CTari, pagiyc iHepuii nepepidy o0umncrnoeTbes 3a

cpopmyroro i, =0,29b,; N, =M,/ h - cuna ctucky B nosici, ae M ; — MakcumansHWi 3ruHanbHMI

MOMEHT B CEPEeaHil TPETUHI LOBXNHM Banky Midk TO4KaMm pPO3KPINSIEHHS.
Crinkictb 6anok 3 rodopoBaHO0 CTIHKOK He NOTPIOHO NEPEBIPATH, SIKLLO BUKOHYHOTLCSA YMOBM 3riaHO
3 9.4.4, ak ana 6anok i3 Nnockow cTiHkow. [pn BM3HaueHHi koediujeHTa L 3rigHo 3 9.4.4 Ta npw

pO3paxyHKy YMOBHOI nonepeyHoi cunn N srigHo 3 9.4.5 npunerni AiNsSHKX CTIHOK [0 CTUCHYTOrO Mosicy
BpaxoByBaTW He MOTPIBGHO.

24.3.5 Mpu 3ruHi Ganok 3 ropoBaHMMK CTiHKaMW B OBOX TOSIOBHMX MOLUMHAX PO3PaxyHOK Ha
CTiMKICTb CTUCHYTOrO NOSACY Crlif BUKOHYBaTW 38 POPMYIOH0:

N
_ T , (24.10)
P.AR,Y,

Ae @, — koedilieHT, AKMKA BM3HAYaeTbcsA 3rigHo 3 10.2.2, Ak Ana nos3aueHTPOBO-CTUCHYTOrO
CTPWKHSA, B 3amneXHOCTi Bifl YMOBHOI FHyYKOCTi CTUCHYTOrO nosicy A, =(lp /0,29bf),/Ry /E (TyT Ip —
po3paxyHKoBa JOBXWHA MOSICY B MO0 NIIOLUMHI) | BiAHOCHOTO eKCUEHTpUCUTETY M o =1-m,

TYT 7] - KOeiljieHT BNIMBY hOpMy Nepepisy, Ak NpUIMaeTbes 7] = I;
_6M,
Ny 'bf
24.3.6 CTinkicTb CTiHOK ©anok 3 rodpoBaHOK CTiHKOKW crig BBaxatun 3abesnedeHoro, sKLO
BMKOHaHa yMOBa:

m (24.11)

% T,
o |l Goe | 4| 22| < 1, (24.12)
7/6 O-loc,cr Tcr
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Ae 0,. — MicueBe HanpyXeHHs y CTiHUI Bif 30CepePKeHOro HaBaHTaXeHHs, ke cnid BUsHa4atu
3rigHo 3 9.2.2;
O ocer — KPUTUYHE HANPYXXEHHS, LLO obuncnioeTbes 3a PopMyIoto:
_0,8¢R,

Oloc.or = /1—2 J (24.13)
c

TYT C,; — KOewili€eHT, WO BM3HaYaeTbCs 3rigHo 3 24.3.7,

Ty — OOTUYHI HaMpPYXXEHHS, WO 064YMCIOTBLCS 3rigHOo 3 dhopmynoto (24.6);

T, — MEHLe i3 3Ha4eHb KPUTWUYHMX HampyxeHb Micuesol 7, .

, Td 3aralibHol TO,cr BTpatTn

CTilKOCTi rodopOoBaHOI CTiHKM, sIKi BU3Ha4aTbecA 3rigHo 3 24.3.8 1 24.3.9.

24.3.7 ina 6Ganok 3 ropoBaHo CTiHKOW KoediulieHT ¢, y dopmyni (24.13) npuiiMaeTbes

BigNoBigHO Ao Tabnuui 24.1, B 3ane)HOCTi Bif CNiBBigHOLLEHHS S/hW i 3HaYeHHs1 O , sike 0BYUCTIOETLCS

3a doopmynoto (9.43).

Tabnuusa 24.1 KoediuieHT C,

5 3HaueHHs ¢, OAna AByTaBpiB 3 roppoBaHMMK CTIHKamu npu S/hw , LLLO AOPIBHIOE
<0,1 0,2 0,3 0,4 > 0,5

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 KpnTnyHe HanpyXeHHs1 MiCLLeBOI BTpaTW CTIMKOCTI NaHesni XBunacToro rocdpa 7 per

06uNCNIoETLCA 3@ POPMYIIOHO:

7, =112 5,34+hf's %. (24.14)

w w

24.3.9 KputndHe HanpyeHHsl 3aranbHoi BTpaTy CTINKOCTI rod)poBaHOI CTiHKU T, . 0BYMCIIIOETLCA

4D,D;
Ty, =32,4 52, (24.15)

ht

ww

3a opMyIioto:

ae D1 i D2 — XOPCTKOCTi 3rMHYy MO rofioBHUX Hanpsamkax, H-mMm, ski obumncniooTbesa 3a hopmMmynamu:

__Ef a .
_12(1-v2)s’

Dy

D

[

i

-
-

i

(24.16)
oe | — MOMEHT iHepLii rodpa, AOBXMNHA SKOro JOPIBHIOE KPOKY rodopiB as .
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24.3.10 lNpwn nepeBipui cTinkocTi rodopoBaHoi CTiHKM 3a popmynoto (24.13) NOBUHHI BUKOHYBaTUCh
YMOBU:

a) In Gioe_ <) 75, (24.17)
7/c Gloc,cr

6) BeNnYMHa EKCLEHTPUCUTETY 3 KM MepedacTbCs 30Cepe)KeHe HaBaHTAXXEHHS Bif €NEMEHTY,
LLIO 3HAXOANTLCS BULLE, BiJHOCHO NO3A0BXHBLOI OCi 6anku He noBWHHa nepesuysatn € < (), 5f .

24.3.11 lodppoBsaHi CTiHkKM cnig nigkpinnoBaT nonepedHMu pebpamm KOPCTKOCTI, AKLLO B MiCLIAX
NpUKNageHHs BENUKUX HEPYXOMMX 30CepeKEHNX HaBaHTaXeHb i Ha ornopax enemeHTiB 3 roypoBaHo
CTiHKOIO He 3abesneuvyeTbcs X MiUHICTL abo cTinkicTe npwu nepesipui 3a dopmynammn (9.6) i (24.12)
BignoBigHo.

eomeTpuYHi xapakTepucTukM pebep >XOPCTKOCTI MOBMHHI Bignosigatm Bumoram 9.5.9, a ix
po3paxyHOK chif BUKOHyBaTK 3rigHo 3 9.5.10 Ta 9.5.13.

MepeBipKy Ha CTilKICTb OMOPHOro pedpa Barnku 3 ropoBaHO CTIHKOK BUKOHYBaTK 3rigHo 3 9.5.13
0e3 ypaxyBaHHS NigTPUMy4oro edpekTy roopoBaHoOi CTiHKW.

24.3.12 CTinkKicTb CTUCHYTUX MosiciB 6anok 3 roopoBaHOK CTIHKOK Crig BBaxaTtu 3abesneyeHoro

npy BMKOHaHHI BuMor 9.5.14 ta 9.5.16. NMpn 0BYMCrEHHI BiAHOLWEHHS LWMPUHN CTUCHYTOrO MOsiCy bf o
TOBLLMHN tf pPO3paxyHKOBY LLUMPUHA 3BUCY Nosica bef cnig, npuMaTm piBHOO bef- =05 bf.

Hanpy»xeHHsa B cTUCHYTOMY nosci O . y doopmyni (9.50) cnig Bu3Hauatu 3a hopmynamu:

M M
O, =—— = (24.18)
Afnhlyc Afnh'lyc van}/c

ae Wyfh — CyMa MOMEHTIB Ornopy MNosiCiB HETTO BiJHOCHO OCi y — Y.

I
Q
(@)}
(@]
Q

|

24.3.13 MNpornHn i nepemilieHHs enemMeHTIB 3 roopoBaHNUMKN CTIHKAMM He MOBMHHI NepeBULLyBaTu
rPaHMYHUX 3Ha4YeHb, BcTaHoBneHnx OCTY b B.1.2-3.

Po3paxyHok nporuHiB 6Ganok 3 rodpoBaHMMK CTiHKaMu Chif BUKOHYBATM 3 ypaxyBaHHAM
aedopmadin 3cyBy Nnpu yMOBi piBHOMIPHOIO po3noAiny A0TUYHMX HanpyXeHb 3a OpMYIo:

MM dx QQ dx
f= < f, (24.19)
u

ae M, Me — 3rnHanbHi MOMEHTW BIAMOBIAHO BiO OAWMHWYHOIO 3YCWMMSA, AKe Li€ Y HanpsiMKy
NPOruHy, i Bid ekcnnyaTauiiHOro HaBaHTaXEHHS;

Q, Qe — NonepeyHi cunu BiAMNOBIAHO Big OANHUYHOIO 3YyCUNNS, sIKe Oi€ Y HanpsiMKy NPOruHy, i Big
eKkcnryaTauinHoOro HaBaHTaXXeHHS;
G-a

S
Y BuMnagky piBHOMipHO-pO3MoAifieHoro abo 6yM3bKOro 40 TaKoro HaBaHTaXKEHHS 4151 OAHOMNPOTiHHOI
Garnku NpornH BU3HayaeTbCs 3a hopmMynoto:

f=

6:

5y,M 0° A
48EJ,  4GA

<f. (24.20)

w
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Mpu po3paxyHkax CTPUKHEBMX KOHCTPYKLIN ABOTABPOBOro nepepizy 3 ropoBaHMMK CTiHKaMu 3
BMKOpuUCTaHHAM EOM pekoMmeHayeTbCs BpaxoByBaTh AePOpMaTUBHICTL rOppoBaHOI CTiHKM BBEAEHHSIM 40
BUXiOHNX OA@HUX 3BEOEHOI )XOPCTKOCTI CTEPXKHIB Ha 3CYB, sika 064McntoeTbea 3a hopmyrnoto (24.3)

24.4 Po3paxyHOK ABOTaBpiB 3 ro)poBaHOK CTiHKOK Ha fAil0 MNO3[0BXHbLOI CUNM Ta
3rMHanbHOro MOMeHTY

24.4.3 Po3paxyHOK Ha MILHICTb N0O3aLeHTPOBO-CTUCHYTUX i NO3aLeHTPOBO-PO3TArHYTUX €feMEHTIB
3rogopoBaHOIO CTIHKO Crlig BUKOHYBaTK 3a hOPMYIIOLH0:

Nyn Mxyn + Myy” X
(Afln + Afzn )Ryyc A nh'lRyyc [yfnRyyc

24.4.4 Po3paxyHOK CTIMKOCTi N0O3aLeHTPOBO-CTUCHYTUX [ABOTaBpiB 3 ropoBaHOK CTiHKO

NPUAHATO 32 METOLMKOK HACKPI3HNX CTEPXKHIB, Tak AK CTiHKA HE NpuUAMae yvacTi B poOOTi HA CTUCK i 3rWH, i

<1. (24.2)

BUKOHYeTbCA 3a 10.3.2, Ae KoeilieHT (), BU3HAYAETLCSA B 3aNEXHOCTI Bif YMOBHOI NPUBEAEHOT FHYYKOCTI
/Tef 3rigHo 3 24.2.2, Ta BiQHOCHOIO eKcueHTpucuTeTy Ml = eAfhl /If . Ana cumeTpuyHoro nepepisy /Tef

BM3HAYaETLCA NO pajiycy iHepuil ix = 0,5h1 .

24.4.5 Po3paxyHOK CTINKOCTi MNO3auUeHTPOBO-CTUCHYTUX efieMeHTiB [OBOTaBpOBOro nepepisy 3
rocopoBaHOK CTIHKO i3 MAOLWMHM Ail MOMEHTY MpW 3rUHI B NIOLLMHI HAKOINbLIOT XKOPCTKOCTI (Ix > Iy),
sKa cniBnagae 3 NoLWMHOK CUMETPIi, Cnif BUKOHYBaTU ANSA KOXHOro NOSICY OKPEMO, SK AN LeHTpanbHo-

CTUCHYTOIO CTPWXHSA 3rigHO 3 dpopmynoto (8.1) Ha NO3O0BXKHIO CUMy, SiIka BM3HAYaETbCA 3 ypaxyBaHHAM
A0AaTKOBOro 3yCWnns Bid MOMEHTY. 3HaYyeHHsa 40OAaTKOBOrO 3yCUNNS B NOSICI Bif, MOMEHTY BU3HAYaETLCS

sa copmyrowo N, =M [h, pe M, — srunHanbHuit MOMEHT, sikui NpuimaeTbest 3a 10.2.3, sik npw
po3paxyHKy CTiNKOCTi N03aLeHTPOBO-CTUCHYTUX CTEPXKHIB HACKPI3HOro nepepisy.

24.4.6 Po3paxyHOK CTIMKOCTi MNO3auUeHTPOBO-CTUCHYTUX €NleMEHTIB [ABOTaBpOBOro nepepisy 3
rocopoBaHOK CTIHKOK MpU CTUCKY i 3rMHY B ABOX MMIOWMHAX i, AKWO MMoWUHA HanWbinbLUIOi KOPCTKOCTI

({, > Iy) cniBnagae 3 NAOLMHO CUMETPIT, Crif BUKOHYBATH:

- ANSA CTPUXKHA B LINOMY — B NIIOLWMHI HaNBINbLUOI )XOPCTKOCTI (B MAOLUMHI CTiHKM) 3rigHO 3 24.4.4,
npuiimatoun e =0;
- ANs NosciB ABOTaBpa — SK No3aLeHTPOBO-CTUCHYTUX enemMeHTiB 3a dopmyroto (10.6), npu LboMy

MO3AOBXKHIO CUMY CMif BM3HAuaTW 3 ypaxyBaHHAM 3ycunnsi Big mMomeHnty M . (3rigHo 3 24.3.4), a
MOMEHT My pO3MOAINSATM MiX NOsicamMmn ABOTaBPa NPOMOPLHO X XKXOPCTKOCTSM (SIKLLIO MOMEHT My nie B

MAOLLMHI OQHOrO NOACY, TO CNif BBaXATW, LLO BiH MOBHICTIO CMPUAMETHCA LIMM NOACOM).

PospaxyHkoBy [AOBXMHY MOSICIB B CBOIM MAOWMHI  chig npuvAMatM 3a TUMIOM BU3HAYEHHS
pO3paxyHKOBOI AOBXWHW KOMOH 3 NOWUHKU pamu 3rigHo 3 13.3.10.

24.4.7 Po3paxyHOK rogpoBaHUX CTIHOK LEHTPanbHO-CTUCHYTUX Ta MNo3aueHTPOBO-CTUCHYTUX
CTEPXKHIB CNig BUKOHYBATM Ha MornepedHy cuny, sika AOpiBHIOE OinbLUOMY i3 OBOX 3HA4YeHb: (akTU4HYy

nonepeyHy cuny (Ons no3aueHTPOBO-CTUCHYTUX CTEpPXHIB) abo YMOBHY MNOMepevHy cuny Qﬁc, sKa
BM3Ha4aeTbcA 3rigHo 3 8.2.7.
24.4.8 Ins ueHTpanbHO-CTUCHYTUX i NO3aLEeHTPOBO-CTUCHYTUX eNeMeHTIB ABOTaBpOBOro nepepisy

3 roopOBaHOK CTIHKOK MapameTpu CTiHKK crig npuimatu 3rigHo 3 24.1. ToBlimMHa rodpoBaHOi CTiHKM
BM3HAYaAETLCS i3 YMOBW MILHOCTI i CTiKOCTI 3rigHo 3 24.4.7, a TaKOXX TEXHOSOMYHUMM MiPKYBaHHSIMU.
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24.4.9 B ueHTpanbHO-CTUCHYTKX i MO3aLEHTPOBO-CTUCHYTUX efleMeHTax ABOTaBpOBOro nepepisy 3

ropoBaHOIO CTIHKOK BiAHOLUEHHSA LUMPUHN CTUCHYTOrO MOsICY b/ JO TOBLLUHMU tf cnig npyuamatn 3a

BKasiBkamu 24.3.12, npuimMarouy HanpyxeHHst B CTUCHYTOMY nosci O, y hopmyni (9.48) 3a chopmynamu:

N N M, M,

= abo o, = + X+ .

(24.22)

O-C
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OOOATOK A
(moBiakoBuiA)
KATEIOPIi KOHCTPYKL|IXA 3A MPU3HAYEHHSAM | 3A HAMPY>XEHUM CTAHOM TA rPYMNu
KOHCTPYKLIA
Tabnuusa A.1 — Knacndikauis KOHCTPYKLN
KaTeropis
3a 3a

KoHcTpykKuis | eneMeHT
npu3Ha-  [HanpyxeHu

YeHHAM M CTaHOM

1 KoHCTpyKLUil KpaHOBMX KONi:

a) nigkpaHoBi Gankn (kpim pebep XopcTkocTi) i dbepmmu (nNosicu, enemeHTn A |
peLUiToK, dacoHKM)

6) ranbmoBi 6anku i epmn, aeTani KpinneHHs 00 KOMoH, pebpa XXOpPCTKOCTI A Il

B) 6anku Konii nigBiCHOro TPaHCNopTY:

- 3BapHi A |

- NpoKaTHi Mig TEXHOMNOrYHI eneKkTpudHi Tani i kpaH-6ankn abo py4yHi b |
Tani i kpaH-6anku

- NpoKaTHi Nig PeMOHTHI abo py4Hi Tani 1 KpaH-b6anku b Il

r) AONOMIXHi ropu3oHTanbHi oepmu, BepTukansHi oepmm, TYNnKoBi ynopu b Il

A) AeTani KpinneHHsa penok B [

2 Poboui nnowaakm npy HassBHOCTI PYXOMOro TPaHCMOopPTY:

a) 6anku npu 3anisHUYHOMY PYXOMOMY CKriagi A |

6) 6anku Npy aBTOHaBaHTaXKyBa4yax Ta iHLLOMY TPaHCMOPTi A Il

B) MeTaneBur HaCTUI, BKIKYEHUIN Yy CyMiCHY poboTy 3 Gankamu HacTtuny, b |
pebpa xxopcTKoCTi 6anok

r) MeTaneBui HacTUN, He BKMYEHUA [0 CymicHOi poboTm 3 Hankamu b Il

HacTuny, pebpa KOPCTKOCTi HAaCTUIy

3 KOHCTpyKLUiT TEXHOMOrYHUX NOLWAanoK i NOKPUTTIB:

a) ronoBHi 6anku i pureni pam Npy AMHaMIYHOMY HaBaHTaXXEHHI

6) ronoBHi 6anky Npy CTaTUYHOMY HaBaHTAXKEHHI [}

B) ApyropsiaHi 6anku npu AMHaMiYHOMY HaBaHTaXKeHHi

r) ApyropagHi 6anku npy CTaTMYHOMY HaBaHTaXeHHI I

o> > > >

A) MeTaneBun HACTUI, BKIOYEHUI OO0 CyMICHOI po6oTu 3 6ankamm HacTuny,
npuv gUHaAMiYHOMY HaBaHTa)KEHHi

o

€) MeTaneBui HaCTWI, OKPIM 3a3HayYeHoro B No3. 3, )

(v9)

X) pebpa xopcTkocTi 6anok [}

4  KonoHum BUPOOHMYMX CMOPYA i BIiOKPUTUX KPAHOBUX ecTakag, CTOSIKM
pPOBOYNX | TEXHOMOTIYHMX NNOLLLAA0K:

a) OCHOBHi efleMeHTM nonepeyvHoro nepepidy (y ToMy YMCIi NOSACK i peLliTku A [}
Npy HacKpi3HOMY nepepisi), ONOPHI NANTKU, NiAKPAHOBI TPaBEPCU KOSTOH

>

0) BepTuKarnbHi B’A3i Mi>)K KONIOHaMK [}

B) pebpa XOopCTKOCTi i AiacdparMmn KOMOH, eNeMeHTU PELLiTOK ABOMTOLMHHUX B Il
B’A3ei, B'A3i 3 HAMPY>XEeHHSAM MEeHLUMM 3a 0,4Ry
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MpogosxeHHst Tabnuui A1

Kateropis
KoHcTpykKuis | enemeHT 3a npu3Ha- | 3a HanpyxeHum
YEHHSAM CTaHoM
5 KoHcTpyKLUii noKpUTTSA:
a) bepmu, pureni Ta iHWI enemeHTw, WO nignaratoTe 6e3nocepeaHin gji an- A I
HaMiYHMX HaBaHTa)XXeHb Bif TEXHOJSIOMYHOrO YM TPAHCMOPTHOIO YCTaTKyBaHHSA
0) Te came, Npu CTaTUMHOMY HaBaHTaXKEHHI A Il
B) BY3n0Bi (0aCOHKM A Il
r) nixTapHi naHeni,naHeni NoKpisni,MPoOroHW,ropu3oHTanb6Hi TopLUeBi B's3i B pi- b Il
BHi MOKpPIBNi,NO340BXHI B'A3i NPU KPOLLi KONOH,LLO € BinbLUMM 3a KpOK
KPOKBAHNX dhepm
) iHWi B’A3i B Il
6 KoHcCTpykuil chaxBepka
a) pureni nig LernsHi CTiHW | Hag BopoTaMu A 1]
0) cTosiku, Topuesi i BITpoBi chepmu b Il
B) pureni, Kpim 3a3HavyeHux y no3.6, a) Ta iHWi enemMeHTu B Il
7 [onoMmixkHi KOHCTPYKLii BUPOBHUYMX CNOpYA:
a) Kocoypu cxogis A Il
6) cxoau,nepexigHi nnoLaaKmn,oropoaKeHHs, NNoLanKkmn CeITUNbHUKIB,nocaa- B 1]
KOBI NIIOLLIAAKN Ha KpaHW,0anku NigBiCHNX CTENb,iMMOCTM,BIKOHHI | NiXTapHi
pamu
8 TpaHcnopTepHi ranepei:
a) NporiHHi cnopyau ranepei, Hecydi 6anku nig KoHBeepu, acoHKnN depm A I
6) onopw, B’s3i MiXk KONTOHaMK, onopHi pedpa Ganok A Il
B) enemeHTn dhaxeepka, B’si3i, NPOroHW i 6anku NOKpUTTIB NPOriHHUX cnopya, b Il
pebpa xopcTKoCcTi 6anok
9 Onopu NOBITPAHUX NiHIM eneKkTponepeaaBaHHs, KOHCTPYKLIN BIOKPUTUX
pO3N04ifibHUX NPUCTPOIB:
a) 3BapHi cneuianbHi 0Nopu BENMKUX NepexoaiB 3aBBULLKM NoHag 60 m A I
6) onopw I1J1, okpim 3a3HavyeHnx y No3. 9, a), onopu Nig BUMUKaui i noptanm A 1]
Mig owuHyBaHHA BPI1
B) onopwu nig yctatkyBaHHa BPI Towwo, Kpim 3a3HavyeHux y nos. 9, a) i 6) B Il
10 AHTEHHI cnopyam 3B8’a3Ky 3aBBuULKM 4o 500 m
a) CTOBOYpwU wworn i 6aLT, pewitkm, enemeHT obnnpaHHa Ha PyHOaAMEHTM A Il
6) enemMeHTn (MexaHiyHi geTani) BiATsPKOK LWOrN i aHTEHHUX MNOSOoTeH, AeTani A [
KpiNneHHs BiATSXOK A0 dyHOAMEHTIB | 4O CTOBOYpIB CTanesmx onop
B) Aiadpparmm H6aluToBUX ONop, XigHWKW, NepexigHi nnowaaku [5) 1l
11 ButspkHi 6awitu:
a) nosicu 6aLuT, By3noBi (haCoOHKM A Il
©0) rasoBigBigHWIM CTOBOYpP, eENeMEHTH peLliTkn, 6anku i nnowaaku giacdparm, [5) Il
o 6e3nocepeaHLO CNpMMMaloTb Bary cToBoypa
B) ONOPHI NAINTK, XIQHWKN, OFOPOAXKEHHSI, HACTWUI NNoLwwaaokK, 6anok i B 1l
nnowiazku giacgpparm, Wo He cnpuiMaroTb Bary ctoBoypa
12 Odvnmosi Tpyou:
a) ctaneBa 000MoOHKa i pebpa XKOpCTKOCTi TpyOun A Il
0) nnowaakn, ONOpHi KinbUs, XiHWUKMA Ta OFOPOPKEHHS b 1l
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Kineub Tabnuui A.1

KaTeropis
KoHcTpyKUig | enemeHT 3a Npu3Ha- | 3a Hanpy>XeHUm
YEHHAM CTaHoMm
13 NpaanpHi GaluToBI i BEHTUNATOPHI, BOAOHANIPHI OawTu:
a) Nosicu peLliTyacTmx 6allT, KinbLUsa XOPCTKOCTI, peLuiTku A 1]
©) By3noBi ¢bacoHku A Il
B) dhaxsepk, AOMOMiXKHI NnoLwaakn, o6LUMBKN rpagupeHb B Il
14 ByHkepu:
a) OyHkepHi 6anku, 060NoHKM NapadornivyHnx ByHKepiB A I
0) CTiHKM iHWNX ByHKepiB, pebpa >kopCTKOCTi ByHKEpIB A [}
15 Pes3epByapw i rasronbaepu:
Q) CTIHKM Ta KPOMKU AHWLL, pe3epByapiB micTkicTio 10 Tuc. M3 i GinbLue, A I
paCOHKM NOKPUTTIB
6) CTiHKM Ta KPOMKU AHWLL pe3epByapiB MICTKICTIO MeHLe Hix 10 Tuc. m3 A Il
B) LieHTpanbHi YaCTUHU QHWULL, OMOPHI KiflbLiA NOKPUTTS, KinbLsi )KOPCTKOCTI, A 1l
nraByyi NOKPIBNi i MOHTOHU NOKPUTTSA
1) BHYTPILLHI KOpMyCK i30TepMivHMX pesepByapiB Npu TemnepaTtypi A I

30epiraHHsi He BuLe —50°C

16 KOHCTpYKLii KOHTAKTOBOI MepeXxi TpaHCMNopTY:

a) KOHCTPYKLIT Ta enemMeHTn, NOB’A3aHi 3 HaTAroM NPOBOAIB (TArU, LTaHMM, A Il
XOMYTH)

0) KOHCTPYKLUIT Ta €MEMEHTN HECYUMX, NIATPUMYBANbHUX i iKCyBanbHUX b Il
NPUCTPOIB (ONopu, pUreni XOPCTKOCTI NONEPEYMH, MPOXKEKTOPHI oMK,

cikcaTtopm)

B) AOMOMDKHI KOHCTPYKLi B Il
17 Cunocu (ob6onoHka, pebpa >KopCTKOCTi) A [}

18 Npomaaceki cnopyam (TeaTpw, KiHOTeaTpU, LIMPKKU, CIIOPTUBHI CNOpYauw,
KPWUTi PUHKW, HaBYanbHi 3aKnaan, AOLWKiNbHI HaBYanbHi 3aknaau, nikapHi,
nonorosi OyAMHKN, My3ei, Aep>KaBHi apXiBX TOLLLO, CMOPYAM 3aBBULLIKA

noHag 75 m:
a) NepPeKpUTTS | MOKPUTTSH, KOCOYPU CXOAMH A Il
©0) KONOHU A Il

Mpumitka 1. Bumorn uiei Tabnumui He NOWMPIOITBECA Ha CTaneBi KOHCTPYKLUIT cneuianbHUX Cnopya: MaricTpanbHi i
TEXHOMNOrYHi  TpybonpoBOoAW, pe3epByapu CreLianbHOro MNPU3HAYEHHS, KOXYXM OOMEHHUX neyen i
noBsiTpeHarpisayis TOLO.

Mpumitka 2. [ns KOHCTPYKLiM i eneMeHTiB, He 3a3HayeHuX Yy Ui Tabnuui, JonyckaeTbCst NpurAMaT KaTeropii 3
YpaxyBaHHSIM iX NPU3HAYEHHST | HAaNPY)XeHOro CTaHy CTOCOBHO aHAOMYHNX KOHCTPYKLIN | eNeMeHTIB, 3a3Ha4yeHnx
y Tabnuui.
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Tabnuua A.2 — [Noka3HWUKU rpyn KOHCTPYKLIN

YNHHUK lMo3Ha4eHHsA Xapaktepuctuka | NokasHuk, banis
Knac BignoBiganbHOCTi S1 cC3 4
CC2, CC1 0
A 11
KaTeropisi 3a npnaHa4eHHAM S b 4
B 1
| 8
KaTeropis 3a Hanpy>eHUM cTaHOM Sz Il 5
1 1
HasiBHiCTb po3TAryBanbHuUX HanpyxeHb Bif S € 7
PO3paxyHKOBOrO HaBaHTaXXEHHS Hemae 2
Hecnpuatnueum Bnnve 3BapHuX 3'eqHaHb Ss © 6
Hemae 2

Mpumitka. Hecnpnsatnuemin BNnmB 3BapHMX 3’€4HaHb CNif BpaxoByBaTW, SKLIO BOHM PO3TallOBaHi y Micusx Aii
3HAYHUX PO3PaxXYHKOBUX PO3TAryBanbHuUx HanpyxeHb (o> 0,3R,; o> 0,3R4;), abo B Micudax, Ae MilHiCTb
3BapHOro 3’eQHaHHs BU3Ha4yae NpuaaTHICTb OO eKcnnyaTauil KOHCTPYKLUIT B LifomMy.

A.1 3anexHo Bia kaTeropii KOHCTPYKLIiA 3a NPM3HAYEHHSM i 32 HaNpyXXeHUM CTaHOM, a TaKOX Bif
HLUMX YNHHWKIB, HaBedeHWX y Tabnumui A.2, KOHCTPYKLIi Ta eneMeHTM NoAiNsaoTbCA Ha YOTUPK TPYMN.

"pynn KOHCTPYKUIN crnig npurAMaTn 3anexHo Big nokasHuka rpynu Sir, SKUM OOPiBHIOE cyMmi Banis
NMOKa3HMKIB OKPEMUX YNHHUKIB Siot = S1 + Sz + Sz + Ss + Ss, Aki npunmatoTbes BignoBigHo Ao Tabnuui A.2:

- rpyna 1 — npu St > 26;

- rpyna 2 — npu 23 < St < 26;

- rpyna 3 —npu 19 < Sit < 22;

- rpyna 4 — npu Sit < 18.

Cnig BpaxoByBaTu, L0 MOKa3HMKM haKTOpiB Npu eKcnnyaTtadii, TpaHCMOopPTyBaHHI Ta MOHTaxi
MOXYTb Bigpi3HATUCA OAWNH Big 0QHOrO.

A.2 Ticna nigbopy nepepisiB cnig YyTOYHUTU rPyny KOHCTPYKLiM LUMASIXOM KOPUTryBaHHA MOKasHMKa
rpynn Stor, BU3HAYEHOro 3rigHo 3 A.1, He Ginblue sk Ha 4 6anu. MNpu LBbOMY PEKOMEHOYETLCA NPUAHATU
Taki KkaTeropii 3a HanpyXeHuMm CTaHOM, e O —BiOHOLWEHHS abCoMOTHOrO HambinbLIOro 3HaYeHHs!
HOPMarsibHOrO  PO3TAryBanbHOrO HamMpyXeHHS, BUKIWKAHOrO i€  AMHAMIYHUX HaBaHTaXeHb, A0
HaNBINbLIOro 3HAYEHHSA CYMapPHOro PO3TSAryBarlbHOIrO HaMnpy>XeHHS, BUKIMMKAHOTO Oi€t0 YCiX HAaBaHTaXeHb, Y
TOMY CamMOMY pO3paxyHKOBOMY Mnepepisi:

-1 —npu a>0,5;

il -npn0,2<a<0,5;

-1l —npun a<0,2.

Mpwn ToBLWMHI NpokaTy noHag 20 o 40 MM, NpU HasiIBHOCTI KPOMOK MiCris FiNbAOTUHHOIO pi3aHHs,
Hakneny Big 4ed)OpMyBaHHSA B XONOAHOMY CTaHi, L0 He BPaxXOBYTbLCA B PO3PaxXyHKY, BUCOKMX MOYATKOBMX
Hanpy>XeHb (y TOMY YMcCni 3BaptoBarnbHKX), 3HAYEHHS MOKa3HMKa rpynn Sit HE0OXigHO 30inbwnTK Ha 1 6an;
npv TOBLUMHI npokaTy noHag 40 mm — Ha 2 6anu.

MMpu Ail cTaTM4YHOro HaBaHTaXKEHHS! | 3HAYEeHHi HOPMarnbHOrO HanpyXeHHs CTUCKaHHSA, Lo

obuncneHe 3 ypaxyBaHHAM KOEMILIEHTIB ¢, @e, @b | HE NEPEBULLYE 0,4Ry7/c (Hanpuknag, npu obMeXXeHHi

FHYYKOCTi, KOHCTPYKTUBHMX BMMOrax TOLLO) 3HAYEHHSI NMoKasHuKa rpynu Syt HEOOXiAHO 3MEHLWUTU Ha 4
6ann.
(MyHkm A.2 3miHeHo, 3miHa Ne 1)
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(moBiakoBuiA)
®IBNYHI XAPAKTEPUCTUKUN MATEPIANIB

Ta6bnuusa B.1 — Qi3nyHi xapakTepucTnkn maTepianie ans ctaneBnx KOHCTPYKLIN

[BH B.2.6-198:2014

XapakrepucTuka 3Ha4eHHs
[ycTuHa p, Kr/m3:
— MpoKarTy i cTaneBunx BiANNMBOK 7850
— BiANMBOK 3 YaByHY 7200
KoeiuieHT NiHinHoro po3WwmnpeHHs «a, °C' 0,12 x 10
Mogaynb npyxHocTi E , H/mm?:
— NPoKaTHOI cTani, CTaneBux BiaIMBOK 2,06 x 105
— BiANMBOK 3 YaBYHY Mapok:
— C4Y15 0,83 x 10°
— CY20,C425,C430 0,98 x 10°
— MYYKIB i Macm napanesnbHUX OpoTiB 1,96 x 10°
— KaHaTiB cTanesBux:
— cnipanbHUX i 3aKPUTUX HECYYNX 1,67 x 10°
— NOABINHOIrO 3BMBAHHSA 1,47 x 105
— NOABINHOIO 3BUBAHHA 3 HEMETaNeBUM CcepaevYHUKOM 1,27 x 10°
Mogaynb 3cyBy NpOKaTHOI cTani i ctanesux Bianueok G, H/mm? 0,79 x 10°
KoedilieHT nonepeyHoi gedopmadii (IMyaccona) v 0,3

MpumiTka. 3HavyeHHA MOAYNA NPYXXHOCTI HaBeAeHi ANS KaHaTiB, nonepeAHb0 BUTATHYTUX 3YCUMMAM He
MeHwe Hixk 60% po3pMBHOro 3ycunns ans kaHaTa B Linomy.

Tabnuusa B.2 — Qi3nyHi xapakTepucT1k1 NPoBOiB i ApPOTY

Mapka i Mogaynb Ko.eqv)||_|,|e|-|T
HanmeHyBaHHS maTepiany HOMIHanNbHUN Npy>xHocTi E, TIHIMHOTO
i o o PO3LLMPEHHS
nepepis, Mm H/mm . °C
AntomiHieBi gpoTun A, AHIT; 16-800 0,630 x 105 0,23 x 10
MigHi apoTu M; 4-800 1,300 x 10° 0,17 x 104
Craneantominiesi gpoTtu npwu BigHoweHHi niow, | AC, ACK; ACKI,
anoMiHilo 4o cTani, Wo AOPIBHIOE: ACKC
6-6,25 10 i Ginblue 0,825 x 105 0,192 x 10
0,65 95 1,460 x 105 0,139 x 10*
4,29 — 4,39 120 i 6inbLue 0,890 x 105 0,183 x 10
7,71 — 8,04 150 i 6inbLue 0,770 x 105 0,198 x 10
1,46 185 i 6inbLue 1,140 x 105 0,155 x 10
12,22 330 0,665 x 105 0,212 x 10
18,2 -18,5 400 i 500 0,665 x 105 0,212 x 10*
bictanesui cTanemigHun gpiT giaMeTpoM, MM: BCM |
1,6-4 2,0-12,5 1,870 x 105 0,127 x 10*
6 28,2 1,900 x 10° 0,124 x 104

MpumiTka. 3HayeHHA Macu ApoTy NPUINMAETBLCA 3MAHO 3 YMHHUMUW HOPMaTUBHUMU LOKYMEHTaMU.
(MocunaHHsa npumimku mabnauui b.2 3miHeHo, 3miHa Ne 1)
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OOOATOK B
(oboB’sA3k0BUIA)

BUMOI'U A0 CTANEWN ANA CTANEBUX KOHCTPYKLIN

Tabnuusa B.1 — XapakTepuCTUYHI NOKA3HMKN yOAPHOI B'A3KOCTI MPOKaTy 3a po3paxyHKOBOI TeMnepaTypu

HopmaTtueHi nokasHuku yaapHoi B’a3kocTi!)
["pyna KOHCTPYKLUIR ANs NpokaTy 3 XapakTepucTUYHUM onopom ctani, H/mm?
Ryn =235 245 < Ryn< 2902 290 < Ry, <390 Ryn»> 390
1 - KCA + KCV KCV-20 KCV-40
2 - Te came Te came Te came
3 - » » »
4 - » - —

1) 3a BUHATKOM KOHCTpyKUin 3 Tpyb 3a [JCTY 8943; TOCT 10706 ta OCTY 8938, gna skux y tadnuui .1
HaBeeHi MOXNMBI 4O 3aCTOCYBaHHSA cTari Ta iX KaTeropii 3a ygapHor B’A3KIiCTHO;
2) OonyckaeTbcs anga ctanen 3rigHo 3 ACTY 4484/TOCT 535 ta OCTY 8803 3a HOpMaTUBHI MOKa3HMKM
yaapHoi B’a3kocTi npuiMmatn KCA ta KCU.
Mpuwmitka 1. iHoekc t (KCV!) — pernameHToBaHa TemnepaTtypa BUNpoGyBaHb Ha yOApHWUA 3TWH, BiACYTHICTb
iHAexcy Oo3Havae
Temnepatypy BunpobyBaHb +20°C; HanpsiMOK BUpi3aHHs 3pas3kiB BCTAHOBIIETLCA Yy BIiAMOBIQHOCTI 3
HOPMaTMBHMM JOKYMEHTOM Ha BUFOTOBMEHHS NpoKarty;
KCA — ynapHa B'siskicTb 3a Temnepatypu + 20°C npu BunpobyBaHHi 3paskie 3 U- nofibHUm Haapi3om nicns
nedopmauinHoro (MexaHiyHoro) ctapiHHa 3rigHo 3 JCTY EN 10045-1, wo BUpi3atoTbCAa ynonepek npokarty;
KCU — ypapHa B'si3kiCTb Ha 3paskax 3 U- nogidoHmum Hagpisom 3rigHo 3 CTY EN 10045-1;
KCV — ypapHa B'a3kicTb Ha 3paskax 3 V- nogibHmum Haapisom 3rigHo 3 CTY EN 10045-1.
Mpumitka 2. Po3paxyHkoBa TemnepaTypa BU3HA4YaeTbCS BignosigHo 4o 5.3.1.
Mpumitka 3. Hopmu yaapHoi B'3KOCTi:
a) KCA = 29 [x/cm?;
6) ans ctanen 3 Ry,< 290 H/mm?2 — KCV = 34 [x/cM? Ha No3noBxHIX 3paskax i 25 [pk/cM? Ha nonepeyHmx|
3paskax;
B) Ans ctanen 3 290 < Ry, < 390 H/MM? — KCV-2 = 34 [x/cM? Ha NO3foBXHix 3paskax i 25 [k/cm? Ha
nonepeyvHnx 3paskax;
r) ans craneu 3 Ry,> 390 H/mm? - KCV-40 = 25 [x/cm?.

(MocunaHHs ma6nuyi B.1 3amiHeHo, 3miHa Ne 1)
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Ta6bnuua B.2 - Bumorn po BMmicTy Byrmeuto, docdopy i Cipkm B cTansax ansa OyaiBenbHuUx
KOHCTPYKLi T2 pekoMeHOOoBaHi 3Ha4eHHs BYrneLeBoro eksiBaneHTy C.

PekomeHaoBaHi
XapaktepucTuuHmii onip npokaty | Macosa yacTka enemenTisY, %, He Ginblue 3Haqu.Hﬂ BYITIELIeBOTO
crani Ry, H/mm? eKBIBan.eHTy Ce,
He GinbLe
Byrneupb? docdop cipka

235 <R,;< 275 0,22 0,040 0,050 0,38
2752Rn< 345 0,15 0,035 0,025 0,40
345<R,,<390 0,15 0,035 0,025 0,44
390 <Ry,<440 0,15 0,020 0,020 0,45
440<R,n< 460 0,15 0,020 0,020 0,47
460=<R,;< 590 0,15 0,015 0,012 0,50
Ry»>590 0,22 0,015 0,010 0,53

D 'paHuyHI BigXMNeHHsA 3a XiMiYHUM CKNagoMm Y roToBOMY rpokati ctani npuamaTu 3rigHO CcTaHOapTiB Ta

HOPMaTUBHMX JOKYMEHTIB

HaBegeHux y Tabnuui I'.5.

> [loka3HWKM MacoBOI YacTku Byrneuto ans 235 <R,,< 590 HaeepeHi ana ctanewn 3rigHo 3 JCTY 8539, a
ana Ry,> 590 arigHo 3 ACTY EN 10025-6
Mpumitka 1. 3HayeHHa ByrneueBoro ekBiBaneHta (Ce , %) obuucnioeTeca 3a  OPMYIIO

Mn Cr+Mo+V+Ni+Cu

C =C+—+
6 5

15

ne C, Mn, Cr, V, Ni, Cu, Mo,- macoBi 4YacTku BYyrneL, MapraHui, XpoMmy, BaHafilo, Hikeno, Mmigi i

mMoni6aeHy BianosigHo, %.

Mpumitka 2. Y npokaTi, BUrOTOBIEHOMY 3a TEXHOSIOME TepMoMexaHiYHoi npokatkm 3rigHo 3 ACTY EN
10025-4, ponyckaeTbecst BMICT a30Ty MeHLe Hixk 0,015%.
(MocunaHHss mabnuyi B.2 3miHeHo, 3miHa Ne 1)
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Ta6bnuua .1 - Knacu MiUHOCTI cTani ans crtaneBux KOHCTPYKUiA criopyd Ta Mapku crtanen ans

ANOOATOK T

(oboB’sA3k0BUIA)

BUBIP CTAJNEN ANA KOHCTPYKUIW BYOWHKIB, BYAIBENb | CNIOPY[,

KOHCTPYKLUN i3 TpyO

Cranb

YMOBUM 3aCTOCYBaHH4A cTani and rpyn

KOHCTPYKUin

1

2

3

4

Knacu miuHoCTi cTani gns KOHCTPYKLUiN 3 aCOHHOro, COPTOBOrO, FIMCTOBOIO, LLUMPOKOCMYTOBOIro
YHiBepcaribHOro rnpokaTy i XOnoAHOrHyTMUX npoduinis

C235

+
L

C245 (guB. npumiTky 3)

+6)

C255

C275

+6)

C295

C325

C345

+| +| +

C345K

C355

C375

C390

C390K

C420

C440

C460

C500

C550

IR IR IR IR I

C590

C620

+

C690

N Y IR

I S N A N I I I I I

KoHcTpykuii 3 Tpy6 (Mpu TOBLLMHI CTIHKW, MM)

BCT13kn (0o 5 BKMOYHO)

ACTY 89432

+2A)

+28)

BC13kn (Big 5 0o 8)

OCTY 89439

+24)

BCt3nc (mo 5,5)

ACTY 89439

+2A)

+2A)

Big 6 oo 10)

OCTY 8943®)

+6

+6

BCt13cn (Big 6 oo 10)

OCTY 8943#)

BC13nc (Big 5 oo 15)

rOCT 10706"

+4

(
(
BCt3nc (
(
(
(

BCt3cn (Big 5 go 15)

rOCT 10706"

20

ACTY 89389

09rac

ACTY 8938°)
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YMOBUM 3aCTOCYBaHHA cTani angd rpyn
Cranb KOHCTPYKUin

1 2 3 4
3HakM «+» i «—» 03HaYalTb, WO AaHy CTarnb 3aCTOCOBYBaTH BiAMOBIAHO Cig 4M He cnig.

Lincbpa 3a 3HakoM «+» O3HaA4a€e KaTeropito ctani 3a yaapHoI B'S3KICTHO.

a) oKpiM HeonanioBaHUX CNOpyAd i KOHCTPYKLIN, WO eKCnnyaTyrTbCa Ha BiAKPUTOMY MOBITPi, @ TaKoX OKpiM
onop NOBITPAHMX MiHIN enekTponepeAaBaHHd, BiOAKPUTUX PO3NOAINbYMX MPUCTPOIB Ta KOHTAKTHUX Mepex
TpaHcnopTy;

6 ana HeonamioBaHWMX CMOPYA | KOHCTPYKLiW, WO eKCnnyaTylTbCA Ha BigKpUTOMY MOBITPi, cnig
3acToCOBYBaTu NpokaTt 3aBTOBLUKM A0 10 MMm;

8) rpyna B, 3 BpaxyBaHHaM Tabnuui 1 [ICTY 8943;

) rpyna B 3 mogatkoBuMu BUMoramm 3rigHo 3 1.6 TOCT 10706;

A) okpim onop M1, BPIM i KMT;

€) GesloBHi rapsyenedopmoBaHi TpyOu 3 3as3HauyeHVMX MapoK cTanei JoMnyckaeTbCA 3acTOCOByBaTWM OISt
eremMeHTIB cneuianbHuX onop Benuknx nepexogis )1 BucoToro noHag 60 m (rpyna KoHCTpykKuin 1).

Mpumitka 1. 3a ToBLWWHY haCOHHOro NPoKaTy Cnig NpMrMMaT TOBLUMHY MOMnuu,.

Mpumitka 2. Bumorw uiei Tabnuui NnownproTbCA Ha MMCTOBUIA NPOKaT 3aBTOBLUKM NoHad 3 M. [pu TOBLUMHI
npokaTy MeHLin 3a 3 MM HaBedeHi B Tabnuui cTani cnig 3actocoByBaTy 6€3 BUMOT A0 yAapHoi B’A3kocTi (6e3
3a3HayeHHs kaTeropir).

MpumiTtka 3. MpokaT npu TOBLUMHI 40 5 MM BKIHOYHO i3 cTani knacy C235 gonyckaeTbecsi 3aCTOoCOBYBaTK Ans
KOHCTpYKLUin ycix rpyn, okpim orop MJ1, BPI i KMT. MNMpokaT npu TOBLMHI 4O 8 MM BKMOYHO i3 cTani knacy
C245 ponyckaeTbecs 3acTocoByBaTU AN 1 Fpyny KOHCTPYKLNA.

MpumiTka 4. 3acTocyBaHHSA TEPMO3MILHEHOrO 3 MPOKATHOro HarpiBy hacoHHOro MpokaTy 3i cTani knacy
C345T i C375T, skun noctadaeTbes sk cTanb knacy C345 i C375, He gonyckaeTbCcs B KOHCTPYKLISX, SKi npwu

BUrOTOBIEHHI NignsiratoTb MeTanisauii abo nnactuyHMM gedopmadisim npy temnepaTypi noHag +700 °C.
Mpumitka 5. [lo copToBoro npokaty (kpyr, cMmyra, kBagpar) 3rigHo 3 CTY 4484/FOCT 535, [ICTY 8541 Ta
iHWAMW HOPMaTUMBHUMW OOKYMEHTaMu i cTaHgapTaMu BUCYBalOTbCA Taki cami BUMOrM K 0O (PacoHHOro
npoKaTy Takol camMol TOBLUUHM.
Mpumitka 6. Mapku ctanen srigHo 3 OCTY, TOCT Tta HOpMaTMBHMUMW OOKyMeHTamu, WO BignosigawTb
knacam MiyHocTi npokaty C235-C690, HaBeaeHi B Tabnuui IM.5.

(Tabnuuyto I'.1 3miHeHo, 3miHa Ne 1)

Tabnuusa .2

(Tabnuuyto I'.2 euny4yeHo, 3miHa Ne 1)

Tabnuua I'.3

(Tabnuuyro I'.3 eunyyeHo, 3miHa Ne 1)

Tab6nuusa .4 — Po3paxyHKOBiI onopu NpokaTy 3MUHAHHIO TOPLEBOT NOBEPXHi, MICLLEBOMY 3MUHaHHIO
Y UMRNIHOPUYHUX LLapHipax, AiaMeTparibHOMY CTUCKaHHIO KOTKIB

Po3spaxyHkoBwuii onip, H/mMm?

XapakTtepuc- 3MUHaHHIO HiameTpanbHOMY CTUCKaHHIO
TUYHWIA ONip, | TOpPLEBOI NOBEPXHI MiCLLEBOMY B LIMAIHOPUYHNX KOTKiB (Mpv BiNbHOMY OOTUKaHHI B
H/mm?2 (3a HasBHOCTI LapHipax (uandax) npu KOHCTPYKLiSIX 3 0BMeeHoto

NPUroHKK), Ry WinbHOMY AOTUKaHHI, Rip PYXOMICTt0), Red
360 327 164 8
370 336 168 8
380 346 173 9
390 355 178 9
400 364 182 10
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KiHeub Tabnuui .4

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
MpumiTtka. Y Tabnuui HaBegeHO 3HaYeHHS PO3paxyHKOBUX OMOPiB, AKi 0BYMcneHi 3rigHo 3 opmMynamu po3aginy
7 npn ym=1,1.

Ta6nuusa .5 — Mapku cTani, LWo BignoBigaTb KnacaMm MiLHOCTI npokaTty cTani

Knac miyHocTi
npokary crani

Knac a6o mapka cTani, ToBLWuHa npokaty, MM

FOCT, OACTY, HoOpMaTUBHUIA OKYMEHT

C235 OCTY 8539
OCTY 2651/TOCT 380
C235 C13kn2 OCTY 4484/TOCT 535
OCTY 8803
S235JR, S235J0, S235J2 OCTY EN 10025-2:2007
S235JRH OCTY EN 10219-1
C245 OCTY 8539
C245 AOCTY 2651/TOCT 380
C13nc5 (nuctosun - o 20, bacoHHUn - oo 40) OCTY 4484/TOCT 535
OCTY 8803
C255 OCTY 8539
o5 i)(;)?;cnS (nuctoBun — noHag 4, acoHHMM — 4O [ICTY 2651/FOCT 380
. OCTY 4484/TOCT 535
C13Inc5 (nuctoBuin— noHag 4 ) CTY 8803
C13lcnd (nuctoBuii— go 40)
S275JR, S275J0, S275J2 OCTY EN 10025-2
S275N, S275NL OCTY EN 10025-3
C275 S275M, S275ML OCTY EN 10025-4
S275J0H, S275J2H, S275NH, S275NLH, OCTY EN 102191
S275MH, S275MLH
092 (nuctoBui Ta bacoHHW — 0o 32)
295 09I2C ( nuctoBuin Ta pacoHHUN— Ao 32) ACTY 8541
09r2C ( nucroBun Ta pacoHHun — noHag 10 go
20 BKMHOYHO)
C325 1412 (nuctoBuin Ta pacoHHUn — ao 32 OCTY 8541

BKITHOYHO)

15XCHA ( dpacoHHun - noHag 20 go 32)
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Knac miuHocTi . .
npokaty cTani Knac abo mapka ctani, ToBwwuHa npokaty, Mmm | FOCT, ICTY, HOpMaTMBHWUIA OKYMEHT
C345 C345 OCTY 8539
09IM2C (nucroBuin Ta dhacoHHumn - o 10
BKITHOYHO) OCTY 8541
15XCHL (nuctoBuii — go 32, dacoHHui - oo 20
BKITHOYHO)
C345K OCTY 8539
C345K 10XHAOn 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
142A0
C390 15I2Co
10XCHA (nuctosun - go 40, bacoHHUn - 6e3 ACTY 8541
0OMeXeHb)
C390K 15M2AdOnc (C390K) OCTY 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 AOCTY EN 10025-3
C460 S460M, S460ML OCTY EN 10025-4
S460NH, S460NLH, S460MH, S460MLH OCTY EN 10219-1
C500 S500Q, S500QL OCTY EN 10225-6
C550 C550 OCTY 8539
S550Q, S550QL, S550QL1 AOCTY EN 10025-6
C590 C590 OCTY 8539
C620 S620Q, S620QL OCTY EN 10025-6
C690 S690Q, S690QL, S690QL1 AOCTY EN 10025-6

Mpumitka 1.Byrneuesi Ta HM3bkoneroBaHi cTani ANs 3BapHUX KOHCTPYKLiA MOBMHHI NOCTa4yaTUCb 3 rapaHTieto
3BaAPOBAHOCTI «CB».

Mpumitka 2. TNpu BUGOpPI Mapku cTani BeENMYMHA yoapHOi B’A3KOCTI NpUAMaETbCs BignoBigHo fo Tabnuui B.1 T1a
BiAMNOBIAHMX CTaHOAPTIB.

Mpumitka 3. BwmicT cipkm Ta dbochopy B HaBedeHMX Mapkax CTani NOBUHEH BignoBigaTu Bumoram Tabnuui B.2 ta
BiANOBIOHUX CTaHOAPTIB.

Mpuwmitka 4. [Ana cranen 3rigHo 3 ACTY EN 10025-2, ACTY EN 10025-3, OCTY EN 10025-4, CTY EN 10025-5,
OCTY EN 10025-6 3aranbHi TexHi4YHi ymoBM nocTtadaHHa npuimaty 3rigHo 3 OCTY EN 10025-1.

Mpumitka 5. 3acTocyBaHHA npokaTy, BUIOTOBMEHOrO0 3a TEXHONOrel TEepMOMEXaHIYHOI NpokaTku 3rigHo 3
OCTY EN 10025-4, He [onyCcKaeTbCs B KOHCTPYKUISX, SKi NPy BUrOTOBMEHHI NiansaraloTb rapsyomy popmyBaHHIO
npu Temnepartypax, suwwmx 3a 580 °C.

Mpumitka 6. Mpun Bnbopi mapku ctani 3a CTY EN 10219-1 cnig nepeBipATr BignoBigHICTb BUMoram tabnuui B.2
Ta BKa3yBaTW MaKCUMarbHi 4OMNYCTMMIi 3HAa4YEHHS BYrNELIEBOro eKBiBanieHTa y NPOEKTHIN OKyMeHTaLii.

(Tabnuuyto I'.5 3miHeHo, 3miHa Ne 1)
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Ta6bnuus .6 — Po3paxyHKoBi onopw BiaAnNnBoK 3 ByrneLeBoi cTani

PosapaxyHkoBi ornopu, H/MM? Bionueok 3
HanpyxeHuin ctaH YMoBHa BYrnewueBsol cTani Mapok

riosraka 1501 257 3511 457
PoaTar, ctuck, 3rmH Ry 150 180 210 250
3cyB Rs 90 110 130 150
3MMHaHHA TOpLEBOi MOBEpXxHi (3a Rp 230 270 320 370
HasiBHOCTi NMPUIrOHKM)
3MMHaHHA MicueBe B LMMIHOPUYHMX Rp 110 130 160 180
WwapHipax (4andax) npu LWinsHOMYy
OOTUKaHHI
[iameTpanbHe CTUCKaHHIO KOTKIB npw Red 6 7 8 10
BifTlbHOMY AOTUKaHHI (B KOHCTPYKLSX 3
0BOMEXEHO PYXIUBICTHO)

Tabnuus .7 — Po3paxyHKoBi onopw BianNnBoK 3 Ciporo 4aByHy

VMoBHa Po3apaxyHkoBi onopu, H/MM?, BignMBoK 3 ciporo YaByHy
Hanpy»xeHui ctaH Ho3HaKa MapokK
C4Y 15 C4 20 C425 C4 30

PosTar ueHTpanbHUM Npu 3ruHi R: 55 65 85 100
CTucK ueHTpanbHWA NPK 3rnHi Rc 160 200 230 250
3MMHaHHA TOPLEBOi MOBEPXHI Ry 240 300 340 370
(3a HasIBHOCTI MPUIOHKN)

3cyB Rs 40 50 65 75
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MATEPIANU ONA 3’°€AHAHHA CTANEBUX KOHCTPYKLUIN

Ta6nuua 0.1 — MaTtepianu ons 3BapHuX 3'eqHaHb

Mapkun maTtepianis 4ns 3saproBaHHs

Y Byrnekucnomy rasi abo

nig dnrocom CYMiLli NOro 3 aproHoMm 3rigHo
Knac 3 [ICTY EN ISO 14175 | CaMO3aXu| oo yirimm
s | MILHOCTI NepxaBHuin [poTom CHIM enekrpogamu
| npokarty P MOPOLLKOB PC
= (Hal?lMeH CTaHpapT, 5 q.)ﬂl'OC 3Bap|'OBaJ'|b CyU,IJ'le.OFO UM TNy 3rigHo 3
2 HOpMaTUBHUN 3rigHO 3 PR nepepisy | lMopolwkoBum OCTY EN ISO
Q| YBAHHA, HUM OpIt . . ApOoTOM
I Mapka OOKYMEHT OCTY EN STHO 3 3rigHoO 3 | QpOTOM 3rigHO 3 3rAHO 3 544, NCTY EN
Z| crani) IS0 14171, A0S | ACTY EN | ACTY ENISO | ey [1SO 3580, ACTY
g ACTY EN saa - |1SO 14341; 17632 IS 17630 EN 1SO 18275
g ISO 14174 ACTY EN
ISO 14343
TICTY 8539 AH-348A 342A
BinC235|  [1CTV 8803 | AH-348A | (. oon YOHM 13/45
A0 C275| [CTY 4484TOCT | AH-60 | “%o2h | Ce-0872C MM-AH1 | YOHM 13/45CM
Bkn. | 535/CTY 8817 |AH-348MM9 YOHU 13/45A
[OCTY EN 10025-2 | AH-348AM%) CM11
Aﬁ‘_ﬂ':% ; MM-AH29 350A
Bin C295|  [CTY 8539 AH-348A | CBOBA MM-AASS 1 nnamig | | YOHM 13/55
| CB-08TA MM-AH61 YOHM 13/55CM
R0 C355|  [ICTY 8541  |AH-348AIY| C8-08M2C MM-AHI9H
Y B-10rA MM-AHB9 YOHM 13/550K
BKI. (1,2, 3] AH-609 |2 / MM-AH45
»| Ce-10r2 Megafil-710M UTC-4C
AH-348TTMD Megafil-713R AHO-27
AH-348AM?
CB-08TAD
CB-fOrAY
C345K [ICTY 8539 " MM-AH59 M- 350A
(10XHOM|  [CTY 8541 AﬁH,o:j’gsAn cC;a-1or2 C8-08M2C AH61 [MN-AHI9 03C-18
) ] -348A11" | Cg-08XM AnApeen | TTFAHIOH o
Cs-10HMA
AH-47 MM-AH29
[CTY 8541 e | ce-osran e
Bin C390|  [CTY 8817 | Ce-10rAD MM-AHI9
1, AH-348A1" . | Cs-08r2c MM-AH63
no C440 | [ICTY EN 10025-3 Ca-10r29 MM-AHIOH
2 AH-43 Cs-08ICMT|  MrM-AHB9
Bkn. | [CTY EN 10025-4 ) | CB-08XM
1,2, 3] AH-60Y | 0y HMA Mric TMB-4 350A
' AH-348M%) Megafil-710M Ao
AH-348AM? Megafil-713R
AHO-12
AH-47 AHO-12C
AH-470, | Ce-08FA"
AH-17M | Ce-OrAY MN-AM29 AHO-9
[ICTY 8539 . , MM-AH59 AHO-TM/CX
. AH-348A | Cs-10r2" |Cs-08r2c?
Bin C460|  [CTY 8541 ) MM-AH61 MM-AHI9
AH-348A0"| Cs-08XM |Cs-08rCMT .
0o C500|  rOCT 5521 MM-AH69 Megafil- | MM-AHIOH
Bkn. | ACTY EN10025-4 | AH-43 | Ce-10HMA | Ce-10rCMT 710M MM-AH45
: AH-60%  |CB-08XICMA| Cs-10rCHT .
[1,2, 3] AH Cs Megafil-713R
) - fik713R
348MM9 | 10X2CMA Megafil-821R
AH-348AM?
360A
c YOHM 13/65
C590 Co- | oBXFOMA AHO-33
[CTY 8539 AH-43 MM-AH67 AHO-TM60
C590K [1, 4, 5] AH-17m | O8XH2IMIO ) Ce- Megafil-822r2 | MI-AH30 370
C620 al Ce-10HMA | 10X2CMA 9
Cs-10rCMT AHI-2
AHI-11
AHO-TM70
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3-46
AHO-4
AHO-44
OCTY 8539 AH-348A ﬁﬂgig
Big C235|  [CTY 8803 AH-348A0" |  Cg-08 AN AHO37
no C275| OCTY 4484/TOCT |  AH-60 Cs-08A | Cs-08r2C AHO-29M
BKM 535 AH-348MM4 | Cg-08TAS) AHO.24
- - 4) -
[CTY EN 10025-2 | AH-348AM AHOBY
03C-12
O3C-4A
MP-3
AH-47
Big C205|  HCTY 8539 ::_'344753\ CB-08AY MM-AH3 yoggﬂg/ss
A . TOTY 8541 Ab-a4An | CEOBMA | oo eroc MM-AH8 MM-AH19 | YOHM 13/55CM
ngssxn (2.3 A160 Ca-10TA3) MM-AH59 MMN-AH19H| YOHM 13/550K
» & AH.348MMo | CB-10729 NICK-55K
AH-348AM% WTC-4C
C345K 350A
, LCTY 8539 AH-348A MM-AH59 M- | MM-AH19
(10X)Hﬂ” OCTY 8541 AH-348Af | CB-08X1AK0| CB-0872C AH61 MN-AH19H OSE'IJIS
AH-47
[CTY 8541 AH-470 AMLAH3
Big C390|  [CTY 8817 AH-348A | Cs-08TA AMLARA9
o C440 | ICTY EN 10025-3 | AH-348AL | Cs-10rA | Cs-08r2C Mr-AH8 AMLAH19H
Bkn. | ACTY EN 10025-4 |  AH-60 CB-102 550A
[1, 2, 3] AH-348MM4) AHO11
AH-348AM% -
AT AHO-12
ALl ;WLL AHO-12C
ACTY 8539 AH-17M M-AH3 AHO-9
Big C460|  [CTY 8541 Atiaaga | CB-08TA AMLAb1 | AHO-TMICX
10 C500 FOCT 5521 Ab-a48An | CE-10TA | Ce-0872C? MM-AH8 AMLALOH
skn. | ACTY EN 10025-4 | 717 CB-102
[1.2,3] AH-348MM%)
AH-348AMY

" 3actocyBaHHs doniocy AH-348A (AH-348-A[l) Bumarae npoBeOeHHst [04AaTKOBOTO KOHTPOIO MeXaHiuYHNX
BMacTMBOCTEN MeTany LuBa npu 3BaploBaHHi 3'eqHaHb eNeMeHTIB 3aBTOBLUKM NoHaa 32 MM.
°MNpw 3BaploBaHHi y CyMiLLi rasis i3 BMICTOM aproHy He MeHLe 75%.
3 Ins KyTOBMX LUBIB.
4[nA KyTOBKX LUBIB 3 KATETOM A0 8 MM.
5 Tinbku Ans CTUKOBMX 3'€4HaHb.
MpwumiTtka. Mpwu BignoBigHOMY O6rpyHTYBaHHI ANS 3BapOBaHHS KOHCTPYKLN AONYCKaETbCS BUKOPUCTOBYBATH
3BaploBasnbHi Martepianu (ApoTn, GrCK, 3aXUCHI rasu, enekTpoan), He 3a3HadeHi B Ui Tabnuui. Mpu ubomy
BMacTUBOCTI MeTany LUBA, WO BUKOHYETLCH 3 iX 3aCTOCYBaHHAM, NOBUHHI OyTu He ripLui Big BMacTMBOCTEN, AKi

3a6e3neyyTbCsl 3aCTOCyBaHHAM MaTtepianiB 3rigHo 3 uieto Tabnuueto.

(Tabnuuyro 4.1 3miHeHo, 3miHa Ne 1)
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OCHOBHOIo metany

PekomeHaoBaHMn Knac MiLHOCTI

MeTan KyTOBOIO LLBa

XapaktepucTudHuii onip Rwun, H/MM2

Po3apaxyHkoBuii onip Rus, H/MM?

C315 i HWxYe 410 180
Bue C315 go C355 BKkntoYyHO 450 200
Buwe C355 no C390 BkMHOYHO 490 215
Bue C390 go C440 BKkntoYHO 590 240
Buie C440 685 280

Ta6nuusa O.3 — Bumorn go 6onTiB npu pi3HMX yMOBaX iX 3aCTOCYBaHHS

Knac miuHocTi 6onTiB i BUMOrn o Hux 3rigHo 3 ACTY ISO 898-1 y KOHCTPYKUiaX, SAKi

He pOo3paxoBYHTbCS Ha BUTPUBANICTb

PO3paxoBYHOTbLCS Ha BUTPUBAnICTb

npv poboTi 6onTiB Ha

po3Tsr 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 6ontn 3rigHo 3 TOCT 22356 i3 ctani mapku 40X "cenekt" 3acTOCOBYHOTbCA Y TUX
camMmnx KOHCTPYKUISX, Wwo v 6ontu knaciB miyHocTi 10.9.
Mpumitka 2. Y 3'egHaHHAX, sKki HE PO3pPaxOBYKOTLCA Ha BUTPMBAMiCTb, JOMYCKAETLCA 3acTocoByBaty 6ontu 3
nigronoBkoMm knacy TovHocTi B i C 3rigHO 3 Y/HHUMYK HOPMATUBHUMU OOKYMEHTaMM.

(MocunanHst ma6bnuui .3 3miHeHo, 3miHa Ne 1)

Tabnuusa 0.4 — XapakTtepuCcTuyHi onopu ctani 6onTiB i po3paxyHKOBi 0Nopy 0AHODONTOBKX 3'€AHaHb 3pidy

i poaTary, H/mMm?

Knac miuHocTi 6onTiB Rbun Royn Rbs 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 Bka3aHi 3Ha4eHHs1 po3paxyHKOBUX OMOPIB, 06UNCHEHi i3 okpyrneHHam go 5 H/mm?2,
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Ta6nuusa [0.5 — Po3paxyHkoBi onopu ogHO60nTOBUX 3’€AHaHb 3MUHAHHIO Rpp €NeMeHTIB, Lo 3'€QHYI0ThCA
dontamu

Po3spaxyHkoBuii onip Rsp, H/MM?, npyu Gontax |
XapakTepuCcTUYHWUIA onip NpokaTy cTani 3'egHyBaHuX KriaciB TOYHOCTI
ernemMeHTiB Run, H/MMm?2 Knacy TouYHocTi A BiC,
BMCOKOMILIHUX
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

MpumiTka. Y Tabnuui HaBefeHi 3Ha4YeHHs1 po3paxyHKOBUX OMOpiB, 064YMCeHi 3rigHO 3 dbopMynamm po3giny 7 i3
OKpYrneHHsm ao 5 H/mm2.,

Tabnuusa [0.6 — Po3paxyHKOBi onopu po3Tary yHAAMEHTHUX BONTiB Rpa

Po3apaxyHkoBuii onip Rsa , H/MM? ana 6onTis i3 ctani Mapok
arigHo 3 [ICTY 4484/FOCT 535" ariaHo 3 [ICTY 8541%
HomiHanbHUn giameTp CT3nc4-,
Gosie, MM Cr3nc2-M, 09r2C-6, 10r2C1-6,
C13kn2-U
C13cn4-1, 09rac-8 10r2C1-8
Ct3cn2-M
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 -
*) Po3paxyHKoBi onopwu Ansi 60onTiB i3 iHWKWX cTanei obuncnionTbes 3a popmynoto (7.1).
Mpuwmitka 1. Ctanb 3rigHo 3 ACTY 4484/TOCT 535 noBuHHa noctadartuncs 3a 1 rpynoro 3a NpusHavyeHHsM.
Mpumitka 2.Y Tabnuui HaBeAeHi 3HAYEHHS PO3paxyHKOBMX oMopiB, obuucrneHi 3a copmynow (7.1) 3
OKpYrneHHsM o 5 H/mm2,

(MocunaHHa ma6nuuyi 4.6 3miHeHo, 3miHa Ne 1)
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Tabnuus [1.7 — XapakTepuCTUYHi Ornopu i po3paxyHKOBi OrMopu Ha po3TAr cTari BUCOKOMILHMX BOnTiB,
AKi NpaLloTb 3 MONepeaHiM HaTAroM y PUKLINHUX Ta priaHueBMX 3'eaHaHHNAX, H/Mm?

bonTu knacy mMilHOCTI
HoMiHanbHVIA AiaMeTp pisb6it, Mu Crtanb 40X "cenekt" 10.9 3rigHO 3

’ OCTY ISO 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 - -

(Tabnuuyto 4.7 3miHeHo, 3miHa Ne 1)

Tabnuusa 0.8
(Tabnuuyro 4.8 eunyyeHo, 3miHa Ne 1)
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OOOATOK E
(oboB’sA3k0BUIA)
KOE®ILIEHTN YMOB POEOTU ANA PO3TANHYTONO OAUMHOYHOI O KYTUKA, AKUN
NPUKPINNKOETLCA OOHIEO NONMULIEEIO BONTAMU

KoedpiuieHT yMOB poboTn j1 MNpu po3paxyHKy 3a dopmyrnolo (8.2) nepepidy poO3TArHyTOro
OOMHOYHOTO KyTVKa 3i cTani 3 rpaHuueto TekydocTi 4o 380 H/MM2, skuii NpUKPINMOETLCA OAHIE NONULED
donTamu, BCTAHOBMNEHNUMW B OOWH psig B3OOBX OCi, po3TalLOBaHiA Ha BiacTaHi He MeHwe 3a 0,5 b Big

oOylLlKa KyTuKa i He MeHLe 3a 1,2d Big nepa KyTuka, crnig Bu3HauuTu 3a hopmMyIoto:

A

_ nl

el ‘E"‘kl 4 +“k2}“k3’ (E1)
n

e ax1, ke, ks — KoedillieHTH, WO BU3HavatoTbes 3a Tabnuueto E.1;

Ap1 — NNOLWA YacTMHU NONepeYHoro nepepidy NpUKpInBaHOT MNOMULI KyTUKa MK Kpaem OTBOpY i
nepom;

Ank — nroLLa nonepeyHoro nepepisy KyTmka HeTTo.

Tabnuusa E.1 — KoedilieHTn ax1, ake | axs

3Ha4YeHHs KoedILIEHTIB ak1, e, ai3
KoebiltieHTu npu ogHOMY 60nTj Ta BiACTaHi e1, WO npu e1 > 1,5d Ta p1= 2d npwu KinbKocTi
OOpIBHIOE fonTiB y pagy
1,35d " 1,5d 2,0d 2 3 4
Okt 1,70 1,70 1,70 1,77 1,45 1,17
2 0,05 0,05 0,05 0,19 0,36 0,47
s 0,65 0,85 1,0 1,0 1,0 1,0

D) — TiNbkM ONS eneMeHTIB PeLliToK (PO3KOCIB i PO3MipPOK), OKPIM TWX, LIO MOCTIIHO NPaLoTh Ha PO3TAr Mnpu

TOBLLIMHI NOnuLi A0 6 MM.

MpumiTka.

€1 — BigcTaHb B300BX NiHil Aii 3ycnnng Big Kpato enemMeHTa 4o LeHTpa Hanbnmx4yoro oTBopy;
b — WwrprHa nonuui KyTuka;

p1— BiACTaHb B3AOBX MiHil Aji 3ycunnsa mMix LeHTpaMmu OTBOPIB;
d — giameTp oTBOpPY ANns 6onTa 3 ypaxyBaHHAM 00OATHOrO AOMYCKY.

[Mpy pospaxyHKy TAr i NOSCiB TpaBepc, eneMeHTiB onop MNOBITPAHUX MiHIA enekTpornepenaBaHHs,
BIOKPUTMX PO3MNOAINBYMX MPUCTPOIB Ta KOHTAKTHUX MEpPEeX TpaHCNopTy Takux wo, Oe3nocepenHbo
npunaratoTb 4O BY3MiB KPiNSIEHHA OPOTIB, @ TaKoX eNeMEHTIB, W0 3'€QHYI0Tb Y CTOsIKax BY3NnW KpinneHHs
TAr i PO3TArHYTUX NOSICIB TpaBepc, KOeiLiEHTN 1 cnig 3meHwysaTn Ha 10 %.
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OOOATOK XK
(oboB’sA3k0BUIA)
KOE®ILIEHTU ANA PO3PAXYHKY HA CTIMKICTb LUEHTPAJIbHO | NO3ALEEHTPOBO-CTUCHYTUX
ENEMEHTIB

Tabnuus XK.1 — KoediuieHTun CTIMKOCTi Npu LleHTpanbHOMY CTUCKY

Ymo KoeilieHTN ¢ anga TmniB KpuUBMX YMoBHa KoemilieHTN ¢ Anga TMNiB KPUBWUX CTINKOCTI
BHa CTIWKOCTIi FHYYKOCTi
rHyY a b c A a b c
KiCTb

A

0,4 999 998 992 54 261 261 255
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 3HaveHHs koedilieHTa ¢ 36inbweni B 1000 pasis.

P

1

0,9

0.8

0,7

L~ L Tw

0,6

\

0.5

0.4

0.3

0,2

|~

0.1

—

—— |2

0
0412 3 4 5 6 7 8 9 1011121314 15

PucyHok 2.1 — Kpusi cTiikocTi a, b, ¢
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Tabnuusa XK.2 — KoediuieHTn BnnvBy dopmu nepepisy n

Tum y _ 3HaueHHs 7 IpH __
nepe- Cxema 1iepepisy i eKCLEHTPUCHUTET L 0<4.(4,)<5 A (A,)>5
p1sy 0,1 <m,(m)<5 5<my(m)<20 | 01<m (m)<5 | 5<m (m)<20
! w\ ¢ v \/ ©
1-it i \ - 1,0 1,0 1,0
| /\
i
2.4 *\@N vh=025 | - 0,85 0,85 0,85
'\/}L
3-it g - 0,75+ 0,02 4, 0,75+ 0,02 4, 0,85
:
W 4\ —
4-if gl Dj "I t/h =025 — | (1,35-0,05m) — 0,01(5 —my) 4, » 1,10 1,10
=y
cy | oy I.y iy s
Af O,SAf Af Af 3 .
e st o ‘;EI: — x 0.25 (1,45 —0,05m,) — 0,01(5 — my) /TX 1,20 1,20
St | A,y 05,y Ay Ay s 0,5 | (1,75-0,1my)—0,02(5 —my) 4, 125 1,25
ai/h<0,15| 21,0 (1,90 — 0, 1m,) — 0,02(6 — my) . 1,4-0,021, 1,30
Oy ~
4 H hQa:
x X
Aw =
A1y ai’h<0,15 a
6-it s (1—0,3(5—%);) s s
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MpogoexeHHs Tabnuuj XK.2

Tun 4 3HayeHHsl 7] Ipu
nepe- CxeMa nepepisy i eKCIEHTPUCUTET A_/ 0<4.(4)<5 A (4,)>5
p13y ! 0,1 <m,(m) <5 5<me(my)<20 | 0,1 <my(my) <5 | 5 <my (my) <20
y 2 Dy S
4, Ets 4, .
7-" xI--I X xl--l X — n 1—0,8ﬂ n 1-0 8ﬂ n 1-0 Sﬂ
o Aw 5 h : o : o
-
4,7 77 ai/h<0,15
y *
4 0.5 1.4 _ 1.4 1.4 1.4
8-i xI WX 1’() 1,60 - 0,01(5 - mx) ﬁx 1,6 1,35 + 0,0Smx 1,6
0575 2,0 1,8 —0,02(5 - my) A, 1,8 1,3 +0,1mx 1,8
A”. - ”y B 0,25 (0,75 + 0,05m,) + 0,01(5 — my) A, 1.0 1.0
9-ii 5 xox :I“l: P 0,5 (0,5+0,1my) +0,02(5 — my) A, 1,0 1.0
f —
¥ y 210 | (0,25+0,15my) +0,03(5—m.) 1. 1,0 1,0
Y, ¥y Yoo 0,5 1,45 + 0,04m, 1,65 1,45 + 0,04m, 1,65
4, g ‘ & Af] 3 1,0 18+0,12m, 2.4 1,8+ 0,12m, 2,4
X —N— GSA% y X 1,5 2,0 +0,25m,+ 0,1 1, - _ _
4 . )5 _
§ Pyl Tyl 2.0 3,0 +0,25m, + 0,1 1. _ _ _
10-# 5 5 3
” 5 1 1,0 1,0
4, & § 0540543 0,5 (1,25 - 0,05m,) — 0,01(5 —m,) A, ,
X I ’ —
1A > 1,0 (1,5—0,1my) — 0,02(5 — my) A, 1,0 1,0
vy v 4y
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Kineub Tabnuui XK.2

Tun 4, _ 3Ha4YeHHs 7 nNpu _
nepe- Cxema nepepisy i ekcueHTpucUTeT Z 0<2.(4,)<5 A.(4,)>5
P13y 0,1<mx(m)<5 5<m(m)<20]01<m(m)<5]| 5<my(m,)<20
\J’Af _
x__ . <0,5 (0,25 +0,15my) + 0,03(5 —my) 4, 1,0 1,0
1-n i 10 (0,5+0,1m,) + 0,02(5 — m,) 1, 10 10
A, € —
s 2,0 (0,75 +0,05m) + 0,01(5— m,) 4, 1,0 1,0
y4, 0,25 3,0+0,25m, + 0,14, - _ _
X AWE x 0,333 2,0+0,25my, + 0,1 /Ty - - -
J' e, 4 0,5 1,8+0,12m, 24 1,8+0,12my 2,4
Yy 1,0 1,45+ 0,04m, 1,65 1,45+ 0,04m, 1,65
12-1
}’Af
x{A ¥ <0,5 (1,5-0,1my) - 0,02(5 - m,) 2, 1,0 = 1,0
_f' —
r 1,0 (1,25 -0,05m,) - 0,01(5 —m,) 4, 1,0 - 1,0
y
YA, _
x Avf H 10,234y 0,25 1,8 -0,02(5-my) 4, 1,8 1,3+0,1m, 1,8
134 A 0,5 1,6-0,01(5-my) 4, 1,6 1,35 +0,05m, 1,6
PG
g 1,0 14 14 14 14
Mpumitka 1. Onsa Tvnis nepepisis 5 — 7 npu pospaxyHky 3HayeHb A/ Aw NNOLLY BepTUKaNbHUX eNeMeHTIB NoNuub He Cnif BpaxoByBaTu.
MpumiTka 2. [1na TMniB nepepisiB 6 — 7 3HaYEHHS 775 MPUNMAETBLCS TaKUM, LLO AOPIBHIOE 3HAYEHHIO 7 AN1S 5 TUNY NpY TUX CaMnX 3HAYEeHHAX Ar/ Aw.
Mpumitka 3. [na Tuny nepepisy 8 3 nNfoLLeo MEHLL PO3BUHYTOrO NOsACy B Adiana3oHi Bif 0,54, 0O A, 3Ha4YeHHs cnig Bu3HavaTu NiHiMHOKW IHTepnonsuieto
MK UMW 3HaYeHHsIMU, obuncneHrmmn ans 8-ro Tuny (Npu 0,54, ) i 5-ro Tuny (Npu 4, ) BiANOBIAHO

(Tabnuuyto XK.2 3miHeHo, 3miHa Ne 1)
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Tabnuusa XK.3 — KoediuieHTn CTIKOCTi @e NPY NO3aLLEHTPOBOMY CTUCKY CYLLiINMbHOCTIHYATUX CTPUXHIB
B MMOLUMHI il MOMEHTY, WO cniBnagae 3 NiowmMHOK CUMeTpIl

YMoBHa 3Ha4yeHHs @, IPU 3HAYCHHI IPUBEJICHOTO BiJIHOCHOT'O EKCUECHTPUCHTETY Mlef
THYUKiCTb 1 0,1 0,25 0,5 0,75 1,0 1,25 1,5 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
4.5 418 382 342 310 288 272 257 242 229
5,0 354 326 295 273 253 239 225 215 205
5,5 302 280 256 240 224 212 200 192 184
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
MpogosxeHHst Tabnuui 2K.3
YMoBHa 3Ha4YeHHs @, IPU 3HAYCHHI IPUBEJICHOTO BiJIHOCHOT'O €KCIICHTPUCHTETY Mler
THYYKICTh A 2,5 3,0 3,5 4,0 4.5 5,0 5,5 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
5,5 170 158 148 138 132 124 117 112 108
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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KiHeub Tabnnui >K.3

YMoBHa 3Ha4YeHHS Q. OpU 3HAYCHHI IPUBEIEHOTO BiIHOCHOTO EKCIIEHTPUCHUTETY Mler
THYUKiCTb 1 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
1,5 182 163 148 134 114 099 082 070
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
55 104 095 089 084 075 069 060 051
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. 3Ha4yeHHs koedilieHTiB ¢. B Tabnumui 36inbweHi B 1000 pasis.
MpumiTka 2. 3HaYeHHS kKoeilieHTa @s NPUAMAETLCS He BiNbLUMM 3a 3HAYEHHS KoedillieHTa .

Tab6nuusa XK.4 — KoedilieHTN CTINKOCTi @s NPY NO3aLEHTPOBOMY CTMUCKY HACKPi3HUX CTPUXKHIB B
NAOLWMHI i1 MOMEHTY, L0 chniBnagace 3 NOLWNHOK CUMETPIi

YMOBHa NpuBeAcHA 3HaueHHsI @, NPY 3HAYCHHI BITHOCHOTO €KCIICHTPUCUTETY M
THYYKICTh A, 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
35 562 480 402 355 320 294 270 251 235
4,0 484 422 357 317 288 264 246 228 215
45 415 365 315 281 258 237 223 207 196
5,0 350 315 277 250 230 212 201 186 178
5,5 300 273 245 223 203 192 182 172 163
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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YmoBHa 3HaYeHHs @e MPU 3HAYEHHI BIGHOCHOIO EKCLEHTPUCUTETY M
npusegeHa

FHYJKICTb ng 2,5 3,0 3,5 4,0 4,5 5,0 5,5 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
1,5 271 240 211 190 178 163 149 137 128
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 Tabnuui XK.
YmoBHa 3HayYeHHSA @e NPY 3HAYEHHI BiAHOCHOTO EKCLIEHTPUCUTETY M
npusegeHa

FHYKICTb ng 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
1,5 119 108 096 088 077 065 053 045
20 117 106 095 086 076 064 052 045
25 113 103 093 083 074 062 051 044
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
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. 3HaveHHsA KoedilieHTIB @e B Tabnuui 36inbweni B 1000 pasis.
Mpumitka 2. 3HaveHHs KoedilieHTa @e NPUUMAETbCS He Binblue 3a 3HaYeHHs KoedilieHTa ¢ .
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Tabnuus XK.5 — lNprBegeHi BigHOCHI EKCLLEHTPUCUTETU Mer AN NO3ALEHTPOBO CTUCHYTUX CTPWXKHIB 3 LUAPHIPHO 06NepTUMM KiHUSIMM

3HAUCHHS Mo IPH Mef 1, SKUHA JOPIBHIOE

Popma emiopu MOMEHTIB | 4 0.1 0.5 1.0 1.5 2.0 3.0 4.0 5.0 7.0 10,0 20.0
1 0,10 0,30 0,68 1,12 1.60 | 2.62 3,55 455 | 650 | 940 19,40

0=-1,0 2 0,10 0,17 0,39 0,68 1,03 1,80 2,75 372 | 5.65 | 8.60 18,50

3 0,10 0,10 0,22 0,36 0,55 1,17 1,95 277 | 460 | 740 17.20

" \@ 4 0.10 0,10 0,10 0,18 030 | 0,57 1.03 178 | 335 | 5.90 15,40
1 <3 5 0.10 0.10 0.10 0.10 0.15 0.23 0,48 095 | 2.18 | 4.40 13.40
M, 6 0,10 0,10 0,10 0,10 0,10 | 0,15 0,18 040 | 125 | 3.00 11,40

7 0,10 0,10 0,10 0,10 0,10 | 0,10 0,10 0,10 | 050 | 1,70 9,50

1 0.10 031 0,68 1.12 1.60 | 2.62 3.55 455 | 650 | 9.40 19.40

§=-0,5 2 0.10 0.22 0,46 0.73 1.05 1.88 2.75 372 | 5.65 | 8.60 18.50

3 0.10 0,17 0,38 0,58 0.80 133 2.00 277 | 4.60 | 7.40 17.20

4 0,10 0,14 0,32 0,49 0,66 1,05 1,52 222 | 3.50 | 590 15,40

M, m —_— 5 0,10 0,10 0.26 0,41 057 | 0.95 138 1.80 | 295 | 4.70 13.40
8 6 0.10 0.16 0,28 0,40 052 | 095 1.25 .60 | 2.50 | 4,00 11,50

7 0.10 0.22 0,32 0.42 0.55 0.95 1,10 135 | 220 | 3.50 10.80

1 0,10 0,32 0,70 1,12 1.60 | 2.62 3,55 455 | 650 | 940 19.40

8§ o 2 0,10 0,28 0,60 0,90 1.28 1,96 2.75 372 | 5.65 | 840 18.50

= 3 0,10 0,27 0,55 0,84 115 1,75 2.43 317 | 480 | 7.40 17.20

4 0.10 0.26 0,52 0,78 1,10 1,60 2.20 2.83 | 4.00 | 630 15,40

M, _ M, 5 0,10 0,25 0,52 0,78 1,10 1,55 2.10 278 | 3.85 | 5.90 14,50
6 0,10 0,28 0,52 0,78 1,10 1,55 2.00 270 | 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 | 5.0 13.00

1 0,10 0,40 0.80 123 1.68 | 2.62 3,55 455 | 650 | 9.10 19,40

2 0,10 0,40 0,78 1.26 .60 | 2.30 3.15 410 | 585 | 8.60 18,50

5’: 0,5 3 0,10 0,40 0,77 1,17 1,55 2.30 3.10 390 | 555 | 8.3 18,00

4 0.10 0,40 0.75 1,13 155 | 230 3.05 380 | 530 | 7.60 17.50

My h M, | 5 0.10 0,40 0.75 1,10 155 | 230 3,00 380 | 530 | 7.60 17.00
6 0,10 0,40 0,75 1,10 150 | 2.30 3.00 380 | 530 | 7.60 16,50

7 0,10 0,40 0,75 1,10 140 | 230 3.00 380 | 530 | 7.60 16,00




OOOATOK K
(oboB’a3koBMIA)
KOE®IUIEHT cmax ANA PO3PAXYHKY HA CTIMKICTb CTUCHYTUX CTPUXHIB
TOHKOCTIHHOIO BIOKPUTOIO MNEPEPI3Y
K.1 KoediuieHT cmax CNia po3paxoByBaTh 3a OPMYIIOH:

¢, .= 2 . (K.1)

" 1+§B+\/(1—5B)2+16,u‘1(ae—exh‘1)2

K.2 [Onsa tvniB nepepisis, HaBegeHnx y popmyni (K.1) Ta Tabnuui K.1 cnig npuimaru:
5= p=112b ¢

H p h’
y=8a)+0,156ﬁ/1§; (K.2)
e ]’l v Yx N ’

€ €x — EKCLEHTPUCUTET godaTtka CUIM CTUCKY BIQHOCHO OCi X — X 3i CBOIM 3HakoM (y Tabnuui K.1
nokasaHui 3i 3HaKoM «MriC»);

ax — BiACTaHb MiX LLlEHTPOM Baru i LEHTPOM 3rMHy nepepisy.

B dopmynax (K.2) nosHa4veHo:

I.+1
=2 +a]; 0= Iwz; (K.3)
Ah 1h

Sr— KoedilieHT, Wo npuimaeTbea 3a Tabnuueto K.1;
1, ZEZbitf — MOMEHT iHepLii nepepisy Npu BiNbHOMY KpyYeHHi (TYT & — KoediuieHT, Wo
i

npuiMaeTbes 3a Tabnuueto K.1);

bi i t — BigNOBIQHO WMPWUHA | TOBLLMHA NIMCTOBUX EfIEMEHTIB, O YTBOPIOKOTb NEpepi3, BKIIYa4um
CTiHKY.

dopmMynu Ans BU3HaAYEHHS o, &, e Ta IX 3HAYEHHs1 HaBeAeHi B Tabnuui K.1.

Mpun po3paxyHKy cTpmkHSA MN-noaibHoro nepepisy Ha LeHTpanbHUn cTuck y doopmyni (K.1)
cnig npuimatn B=1, ex = 0.
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Tabnuusa K.1 — 3HauyeHHs KoediLieHTiB
Cxema nepepisy @ c o 7
,4? N

< ‘ =
lnl\
x _Sx 0,25 0,43 0 0
w2 R
U]
L_<
|
N
I Lh —Lh i
,Agfig -?f— 0.42 Jﬁ#7fL£ 3rigHo 3 dhopmyroto
R S v (H.12)
<
+ eN
wl [ 1 .
Y% #_ _ix 0 0,40 h 3rigHo 3 hopmyrnoro
F 0 I h (H.12)
I
, Y
- L HEx 3+2n 4(3+
f | sy | AGE) .
y = (6+7) (2+7)(6+u)
| &
b
MpumiTtka. /1 i l2— MOMEHTM iHepLii BiANOBIAHO GiMNbLIOro i MEHLLOro NOSICIB BiAHOCHO OCi CUMETPIT nepepisy y — y;

n=>b/h.

K.3 [Mpun po3paxyHKy CTUCHYTUX CTPWKHIB 3rigHo 3 8.1.5 Ta K.8 y dhopmyni (K.1) cnig npuimatu:

8lw 1
=2740,156—-A2;
/Ll ]Xb2+ ) Ab2 X

a
a,=—; e =0,

.=
b
e ay — BiACTaHb MiX LeHTPOM Baru i LeHTPOM 3ruHy nepepisy (pucyHok K.2).
Y dhopmynax (K.4) nosHaveHo:
L+ gl
Ab? ¢’

1, :0,37(htfv+2bt;).

(K.5)
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Ona Bigkputoro nepepisy 3a pucyHkom K.1, 3HauyeHHS ]IZZ R Aléz i ¢r, NOBUHHI BU3HA4aTUCA 3a
dopmynamu:
I, 3+2n 1, [JZ 4(3+7)
2 2 2 O 37 2% —
Lb* (6+n) Ab b @+UX6+n)
ae n = h/b.

K.4 KoediuieHT Cmax MPY pO3paxyHKy Ha CTIiNKICTb CTPWMXKHS LUBENEpPHOro nepepisdy (pucyHok K.1)
cnig pospaxosyBaTu 3a dopmynoto (K.1), B akin HeobxigHO npunmaTu:

54’0B1a0
U

ne
I.+1
P= AWy+V%
_8lw
A Th +0,156—L Ah2 A7 (K.6)

B dopmynax (K.6) nosHadeHo:
n(2+ny)(6+ny) © 12 6+771//
ne n="h/b; w=tw/tf.

Benuunny excnig npuimaTty BignosigHo go K.2, a I — BusHavatu 3a coopmynoto (K.5).

a, | Y
~
. ) 7~
= & /
< & x 1 /7 x
X —— + X /
/
‘ N
- 9
~
e
¥l ¥
PucyHok K.1 — Cxema wBenepHoro PucyHok K.2 — Cxema nepepisy enemeHTa,
nepepiay NigKpiNAeHoro B3goBX Nonuui

K.5 Po3paxyHOK Ha CTilKIiCTb N03aLEHTPOBO CTUCHYTUX ENIEMEHTIB ABOTABPOBOro nepepisy
3 ABOMa OCSIMM CUMETPIi, HEMEPEPBHO MIOKPINIEHNX B34OBX OAHIEi 3 nonuvub (pucyHok K.2), HeobxigHO
BMKOHyBaTK 3rigHo 3 10.2.1, npu ubomy B cdopmynax (10.11) i (10.12) samictb Ax cnig npunmatn A, a
KOeILIEHT Cmax — PO3paxoByBaT 3a hOPMYIIOHD:

2+0,1e,
1+4(p+e h )

(K.7)

Cm ax

Ae a; — napameTp, WO BM3HAYaeTbCA 3rigHo 3 hopmynoto (H.4);
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£ — NapameTp, Lo BU3HaYaeTbCs 3rigHo 3 doopmynoto (K.3).

3HayYeHHA pO3pPaxyHKOBOI [AOBXWHWU g CRiA NpuUAMaTtyv TakMM, WO [OPIBHIOE BiACTaHi MiX
nepepizamu enemeHTa, SKi 3akpinneHi Big MNOBOPOTY BiAHOCHO MO3O0BXHbLOI OCi (BiACTaHb MiX By3namu
KpinfeHHs B'si3ei, po3nipok TOLLO).

EkcueHTpucutet ex = Mx/ N, skuin npuimaetbes y dopmyni (K.1) 3i cBOIM 3HaKOM, BBaXXaeTbCs
AodaTtHUM, AKLLO TOYKa NpuKnagaHHa cunm 3milleHa y Bik BinbHOI nonuui (pucyHok K.2); ang ueHTpansHo
CTUCHYTMX enemeHTiB ex = 0.

Mpun BU3HaAYEHHI ey 3a pO3paxyHKOBUN 3rMHanbHUA MOMEHT My cnig npunmaT HanbinbLWMA MOMEHT
y MexXax po3paxyHKOBOI JOBXUHU ler enemeHTa.

164



AOOOATOK J1

(ooBigkoswuin)
CTUCHYTI ENEMEHTW 3 THYYKORKO CTIHKOIO
Mpy pospaxyHKy UeHTpanbHO- i MO3aLeHTPOBO-CTUCHYTUX CTEPXKHIB CyLiNbHOro nepepisy y

BMUNaAKax, Konm hakTMyHe 3HaYeHHs! YMOBHOT THYYKOCTi CTiHKM A, nepeBuLLye (MpW LeHTpansHOMy CTUCKY

He Ginblue HiX Yy 2 pa3un) 3HaYeHHsI TPaHNYHOI THYYKOCTI CTiHkM A, , oBumcneHe BignosiaHo Ao 8.3.2 (ans
ueHTpanbHoro ctucky) ta 10.4.2 (Ans no3aueHTPOBOro CTUKY), MepeBipKy CTINKOCTI TakMX erieMeHTIB
BignosigHo 8o nn. 8.3.51 10.4.5 BMKOHYOTb 3 BpaxyBaHHSM 3MEHLLEHOI MoLLi nonepeYvyHoro nepepisy Ad.

3HaueHHs Aq cnig obuncnioBaTt 3a opmynamu:
- ANA 0BOTaABPOBOIO i LUBENEPHOro rnepepisy:

AdzA—(hef—hd)tw; (n.1)
- Ans kopobyacToro nepepiay:
- MNPV LEHTPanbHOMY CTUCKY:
A, =A=2h, =)t ~2(b,, =, )t (n.2)
- MpW NO3aLEeHTPOBOMY CTUCKY:
A, =A=2(h, ~h, i, (n.3)

her i hg — pO3paxyHKoBa i 3MeHLUEeHa BMCOTa CTiHKM, pO3TallOBaHOI NapanenbHO MAOLWWMHK, Y SKiR
nepeBipAETLCA CTIMKICTb;
ber1 i by — po3paxyHKOBa i 3MEHLUeHa LUMpUHa nosica kopobyacToro nepepisy, po3TalloBaHOro
nepneHanKyNApHO MAOLLMHK, Y SIKiA NepeBipATbCS CTINKICTb.
3HayeHHa hy y UEHTpanbHO CTUCHYTMX €efneMeHTax peKkoMeHOyeTbca obuucnioBatv 3a
dopmynamu:
— [AN19 4BOTaBpPOBOro nepepiay:

h,=t, ﬂ‘w—[%—ll(@w—l,z—o,lsz) \/RE, (n4)
w Y

ne npu A > 3,5 cnig npuitmati A = 3,5;
— Ansa KopobyacToro nepepisy:

h,=t, Iuw—[%—1}(%—2,9—0,2%0,7@) \/RE (1.5)

w

nenpu A > 2,3 cnig npuitmatn 4 = 2,3;

hd = WZJW\/RET' (/1.6)

Ona  ueHTpanbHO  CTUCHYTUX  eNeMeHTiB  3Ha4yeHHs A i ﬂuw y  dopmynax

— ANs WBenepHoro nepepisy:

(J1.4) — (J1.6) cnig npuiimaTu BignosigHo Ao Bumor 8.3.2. MNMpu 064YncneHHi 3HadeHHsa hy Ans kopob4acToro

nepepisy 3a copmynoto (J1.5) samicTb hg, tw, ﬂ_,uw i ﬂ_,w cnig npunmMati BignoBigHo by, t, Zufl i
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; _bgi [R, s -
/Ifl = 7 F , 1PV LUbOMY  3HAYEHHS ﬂ'ufl cnig BM3Ha4yaTu BignosigHo Ao sumor 8.3.8.
b f b

Y no3aueHTPOBO CTUCHYTMX eMleMeHTax ABOTaBPOBOro i KOpoO4acToro nepepisy 3HayveHHs hg cnig
obuncrioat 3a dopmynamu (J1.4) i (J1.5). Y umx cdopmynax sHauenna A =A, i A, cnin npuiimatn

BignosigHo oo sumor 10.4.2.
(Qodamok J1 amiHeHo, 3miHa Ne 1)
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OOOATOK M
(oboB’a3koBMIA)

KOE®ILIEHTU ONA PO3PAXYHKY HA MILHICTb ENEMEHTIB CTANEBUX KOHCTPYKLIN
M.1 B T1abnuui M.1 HaBegeHi HambinbLli 3HAa4YEeHHA KOeqiUieHTIB Cx, C, Ta N NpU po3paxyHkax

ereMeHTIB 3 ypaxyBaHHAM PO3BUTKY NAacTUYHMX aechopmadin.

Tabnuua M.1 — KoediuieHTn ona po3paxyHKy €neMEHTIB 3 ypaxyBaHHSAM PO3BUTKY MNACTUYHMX

aedopmadin
Tmn. Cxema nepepisy Al A, Haiibinblie 3Ha4yeHHs1 KoedilieHTiB _
nepepiay Cx ¢ n npu M, = 09
V. 0.25 1,19
T 0,50 112
1-i7 % X x ! ’ 147 1
v i 1.00 1,07 ’ S
Y d 2.00 1.04
—— 4, 0,5 1,40
2t TS 1.0 1,28 1,47 2,0
Yo %%y 2,0 1,18
Y a, 0,25 1,19 1,07
0,50 1,12 1,12
3-n X X ’ ’ , 115
O,MWJE} 054, 1,00 1,07 1,20
v A 2.00 1,04 1,26
74 0.50 1,40 112
4-if * | * 1,00 1,28 1,20 2,0
02547 1, 054, 2,00 1,18 1,31
a) |y 6) ¥
>4 N — 147 1,47 2)2.0
4 I, 6) 3,0
FRRES 0,25 1,04
. [ N 0,50 1,07
6-it 1S 147 3,0
0,54; 'y 054, 1,00 1,12
2,00 1,19
y
7-i x G} x - 1,26 1,26 1,5
y
a Mx ¥ ¥
xg_ x
. y y a) 3,0
8- I - 1,60 1,47 5) 1.0
X% X
Mx ¥ v
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KiHeub Tabnuui M.1

Tun ) Hanbinblue 3HadyeHHs koedilieHTiB
. Cxema nepepisy Arl Aw —
nepepisy Cx Cy nnpu M, = 0%
Voo Y 0,5 1,07 30
9-i o+ 1,0 16 1,12 ’
6) 1,0
l_)) 0,5/4 y |y 2,0 1,19
*) Mpun M, = 0 npuiimaeTbea n = 1,5, 3a BUHATKOM NepepisiB Tuny 5, a), ans skoro n = 2, i Tuny 5, 6), aNsa Akoro
n=3.
Mpumitka 1.Tpyn BM3HAYEHHI KOeQiLieHTIB ONA MNPOMiKHMX 3HadYeHb Ar/ Ay [OOMYCKAETbCA MiHiHa
iHTepnonsauia.

MpumiTka 2. 3HaYeHHS KOeILJEHTIB Cx U Cy MpUNUMaloTbCs He Binbwmmun 3a 1,155 , oe n — koediuieHT
HafINHOCTI 3a HaBaHTaXXEHHSIM, OOUYUCIIEHNI SIK BiOHOLIEHHS1 PO3PaxyHKOBOIO 3HA4YeHHS1 eKBiBaNeHTHOro (3a

3HAa4YeHHAM 3rnmHarnbHoOro MOMeHTy) HaBaHTa)XXeHHA OO0 XapaKTepUCTUYHOrO.

M.2 B Tabnuui M.2 HaBegeHi koedilieHT po3paxyHKy OMOPHUX NIIUT.

Tabnuua M.2 — KoediuieHTn ons po3paxyHKy ONMOPHUX NANT

Cxema i po3paxyHKOBI 3HauYeHHs1 ap NPU BigHOLIEHHI PO3MIPIB NNNTY ap / bp , WO AOPIBHIOE
PO3MipU OiNsHKMA NIMTK 0,5 0,7 0,9 1,0 1,2 1,4 1,6 1,8 2,0 >2,0
=Y .
S 4
by
V4 0,060 | 0,088 0,107 |0,112|0,120|0,126 | 0,129 | 0,131 | 0,132 0,133
~ .}
< ¥
g
S 0,048 | 0,063 | 0,075 | 0,086 | 0,094 | 0,100 0,125
bp

Mpumitka 1. 3HaveHHs a, , by Cnig BU3HayaT Ans po3Mmipis y CBITAI.
Mpumitka 2. [And ginsHky, sika obnmMpaeTbCa Ha TPU CTOPOHM, 3HAYEHHS Cnifg, BU3HadaTu: npu ap / bp < 0,35 gk ans

KOHCOMIi OBXWHOW ap ; npun 0,35 < a,/ bp < 0,5 — 3a niHinHOW iHTEpnonsuieto.

3rmHanbHi MOMEHTM B OMOPHIN NNUTi AonyckaeTbca 064McnoBaTh 3a hopmynamu:
— AN KOHCONbHOT AiNsHKN:
M =0,5qc?,
0€ C — BUSIT KOHCOMNbHOI AiNSHKA NNNTY;
g — PEeakTMBHUM TUCK OCHOBM HA OLMHMLIO MAOLWi Nig PO3rNsSHYTOK AINSAHKOK NAUTK, po3nogin
AKOro nig NAUTO NPUIAMAETLCA PIBHOMIPHUM | TaKiM, LLO OOPIBHIOE CEPEAHBOMY 3HAaYEeHHI0 TUCKY, H/MM?;
— Anga AinsiHkK, obnepToi Ha Tpu, YoTnpK abo ABi B3aEMHO NePneHANKYNSIPHI CTOPOHMU:

(M.1)
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M = apqb,?, (M.2)
Ae ap — KoedilieHT, Wo 3anexuTb Big yMOB 06NUpaHHSA i CniBBiAHOLLEHHS PO3MIpiB CTOPIH OiNsHKM
NAUTK | NPURHATUIA 3rigHo 3 Tabnuueto M.2;
bp — pO3Mip AiNSHKM NANTW, NPUAHATAI BiANOBIAHO A0 Tabnuui M.2.
JonyckaeTbca BpaxoByBaTU BIMB CYMKHUX iNISIHOK, WO PO3BaHTaXyl0Tb NANTY.
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OOOATOKH
(oboB’a3koBMIA)
KOE®ILIEHT CTINKOCTI NPU 3rUHI ¢

H.1 KoediuieHT ¢» ANA po3paxyHKy Ha CTiNKICTb enemeHTiB, L0 3rMHaloTbCs, ABOTaBPOBOrO,
TaBpoOBOro i LIBEMNEpPHOro nepepisy cnig BuU3HayaTM B 3aneXHOCTi Bid pPO3MIilleHHA B'A3en, LWo
PO3KPINNIOITb CTUCHYTUMA TMOAC, BWUAY HaBaHTaXeHHA | Micua KWoro npuknagaHHa. [lpu  ubomy
nepenbavaeTbCs, WO HaBaHTaXEHHA Ai€e B NMOLUMHI HanBinbLIOT opcTKOCTi (/x >1,), a onopHi nepepian
enemMeHTa 3akpinneHi Big 6iYHUX 3CyBiB i NOBOPOTY.

H.2 [na Gankn i KOHCOMi OBOTaABPOBOro nepepisy 3 ABOMa OCAMM CUMETPIi KoeduilieHT ¢ cnig
npumMMaT TakuMm, LLO OOPIBHIOE:

—npu ¢ <0,85:

o= o1} (H.1)

—npu ¢ > 0,85:
o, =0,68+0,21¢1 <1, (H.2)

e 3Ha4YeHHA koedilieHTy @1 cnif po3paxoByBaTu 3a hopmynoto:

2
I, | h E
® :Wf[ij R—y- (H.3)

w — KoediljieHT, Wwo obuncrnoeTbes BignosigHo Ao sumor H.3;

hp — NOBHa BWCOTa Nepepisy MpoKaTHOro ABoTaBpa abo BiACTaHb MK OCAMWU MOsCiB (MakeTiB
MOSICHMX NUCTIB) CKNaaeHoro ABOTaBpa;

lef — pO3paxyHkoBa JOBXMHa 6ankmn abo KoHconi NpuUnHATa BigNoBiAHO A0 BUMOr 9.4.2.

H.3 3HauveHHs koedviuieHTa w y dopmyni (H.3) cnig obuncniosatu 3a dopmynamu tabnuub H.1 i
H.2 3anexHo Bif, KiNbKOCTi 3aKpinneHb CTUCHYTOro nosca, BUay HaBaHTaXeHHs i MicLid NOro NpukNageHHs,
a TaKoX Bif, 3Ha4YeHHs KoediuieHTa a; , WO AOPIBHIOE:

a) 4ns npokaTHMX OBOTAaBpIB:

;¥
1541 |y (H.4)
a, =15 .| %

ae 1, — MOMEHT iHepUii Npy BiNbHOMY KPYY€HHiI, Ik BU3HA4YaeTbCs 3rigHo 3 gogaTkom K;

6) Onsa cknageHux ABOTaBPIB i3 NMUCTIB 3i 3BapHUMU Ta PPUKLINHUMKN NOACHUMM 3'€QHAHHSMN:

2
3

o, = 8 leftf 1+ aktw
3

hy,b '/ b Ly

, (H.5)

ne:

— Anga ABOTaBpoBMX Banok cknageHoro nepepisy i3 3sBapHMMM NOSICHUMM 3’ €4HAHHAMMU:
tr i br — TOBLUMHA | LULMPMHA Nonuui 6anku;

hp1 — BigCTaHb MiXk OCSIMU NOSCIB;

ak = 0,5hb1;

tw — TOBLLUMHA CTiHKU;
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— 4ana pasoTaBpoBuMX 6anok ckrnageHoro nepepisy i3 opuKUinHMMy  60NTOBUMW  MOACHUMM
3'eJHaHHAMMU:

fr— cymapHa TOBLLMHA NMCTIB Nosica i NONULi NOSICHOIO KyTUKa ABOTaBPOBOI Banku 3 puKLinH1umm
NOACHUMU 3'€QHAHHAMMU;

br — LUMPUHA NUCTIB Nosica ABOTaBPOBOI Banku 3 PPUKLINHUMU NOACHUMM 3'€QHAHHAMU;

hp1 — BiACTaHb MiXXK OCSIMM NaAKEeTIB NOSACHMUX NUCTIB;

ax — WWMpPUHa BEPTUKANbHOT MONNLi NOSICHOIO KyTUKa 3a BigpaxyBaHHAM TOBLUMHM MO0 NosnuLi;

tw — CymapHa TOBLUMHA CTiHKM | BepTUKASTbHUX NONULb NOSICHUX KYTUKIB.
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Ta6nuusa H.1 — KoediuieHTn w ana 6anok ABoTaBpoBOro nepepisy 3 4BOMa 0CAMU CUMETPI|

KinbkKicTb 3akpinneHb

Bua

MNosc, go akoro

KoedilieHT i npu 3HaYEHHAX a

Enopa M,
CTUCHYTOrO nosica B HABaHTXEHHA B | LN LOBXUHOM | npvknageHe
MPOroHi MPOroHi | naBaHTaxeHHs 01<ar <40 40 < ar <400
N t.u.l_u,]JﬁlL[]ﬂLUJlU CTUCHYTUA w=1,75+0,09¢ w=23,3+0,0530:— 4,5%10502
P Ief =1 | PoatarHyTuin w=5,05+ 0,090 w=16,6+0,0530:—4,5x10%a
bes 3akpinneHb
PiBHOMipHO W CtucHyTnmn w=1,60+ 0,08 w=3,15+ 0,040t — 2,7x105c
posnoaineHe ler =1 Po3TsrHyTUi w = 3,80 + 0,080 w=5,35+0,040: — 2,7%1050/
NBa i 6inblue, WO 4insTb L0
_ S oA Bynb-sike Aor Byb-sKMii w=225+0,07a w=3,6 + 0,040 — 3,5%105¢
MPOriH Ha PiBHI YaCTUHK ]
=] ]
Socepenerie & lef 1 Te came w=1,75u
cepeauHi i ’
3 — C 7 1,14
, ocepeakeHe y { TUCHYTUI w=1,14y
Opve B cepenuHi yBepTi ef ! Po3TSrHYTHiA w = 1,60y
PiBHOMipHO { CtucHyTni w=114yn
posnoaineHe ef ! PostarHyTui w =130y

Mpumitka. 3HaYEHHS Y1 NPUAMAETBLCA TaKUM, LLO JOPIBHIOE y NPW ABOX i GinbLue 3akpinneHHsX CTUCHYTOro nosica B NPOToHi.
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AKWo ymMoBM 3aKpinneHHA CTUCHYTOro nosica i BUA HaBaHTaXeHHA He BiAnoBigae HaBedeHUM Y
Tabnuui H.1, gonyckaeTbCa 3HaYeHHS 7 BU3Ha4yaTu 3a oopmynamu Ang Hambinbw 6nmsbkoi 3a obpucom
entopn My Ha gingHui Gankm OOBXWHOW ler, Y 5Ky MOXe OyTW BnucaHa dakTudHa entopa 3ruHanbHUX

MOMEHTIB.

Tabnuusa H.2 — KoediuieHT Ans )KOpPCTKO 3akpinneHnx KOHCconen ABOTaBpOBOro nepepisy 3 AsomMa

ocsAMU CUMeETPIi

Mosic, [0 SKoro KoedilieHT  npu BIiACYTHOCTI 3akpinneHb
Bun NpUKNaaeHe CTWUCHYTOrO Mosica i NPy 3HAYEHHSX
HaBaHTaXXeHHs
HaBaHTaXEHHS 4<q <28 28 < ;<100
3ocepemxkeHa PostarHyTnii w=1,0+0,16 w=4,0+0,05x
cuna Ha KiHuji koHconi CTtucHytunin w=6,2+ 0,08 w=7,0+0,05x
PiBHOMipHO
. Postarnytunn =142 Ja
posnogineHe y v \/_’

Y BUNaaKax, Konm B KOHCOMi CTUCHYTUWIA NOSIC 3aKpinieHni Big 6i4HOro nepemileHHst Ha BiflbHOMY it
KiHLi 4u 3a 1T JOBXWHO, 3HAYEHHS i 4ONMYCKAETbCA NPUAMaTU TakuM, O LOPIBHIOE:

— Npu 30CepepKeHOMY HaBaHTaXeHHi, NPUKNageHoOMy 00 PO3TArHYTOro rnosica Ha KiHui KOHCOJi,
v = 1,751, A€ 3HA4YEHHA w1 CNig NPUAMAaTK 3a NPUMITKOK Ao Tabnuui H.1;

— B IHLIMX BMNagKax — siK 4ns KoHcori 6e3 3akpinneHsb.

H.4 [Ona Gankn OBOTaABPOBOro nepepidy 3 ofHielo Biccto cumeTpii (pucyHok H.1) koedilieHT ¢ p
cnig Bu3HavaTu 3a Tabnuueto H.3, oe 3HadeHHs g1, ¢», i n cnig obuncniosaTth 3a oopmynamu:

I, 2h.h E
o=y, —2Ll. = (H.6)
1 I, zezf R,
I, 2h h, E
2 L I R,
nzL, (H.8)
II+I2

e s — KoedilieHT, Wo ob4mMcnioeTbes 3a hopMyroko:
z//a:ﬂ(B+\/Bz+CJ; (H.9)

hi i h—BigcTaHb Big4 UEHTpa Baru nepepidy OO Oci BigNOBIAHO OGinbll PO3BUHYTOrO i MEHLU
PO3BUHYTOrO NOSICY;

lef — pO3paxyHKoBa LOBXMHA Ganku BU3HaYeHa BignosigHo Ao 9.4.2;

I1i lo — MOMEHTM iHepuii nepepidy BIANOBIOHO OinNbll PO3BMHYTOIO i MEHLU PO3BMHYTOrO MOSCIB
BiJHOCHO OCi cMMeTpii nepepidy banku.
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b,
4
-~ <
< X b
o
< XS
Y b,

PucyHok H.1 — Cxema ABOTaBpOBOro nepepisy 3 ogHieto Biccto cumeTpii

Ta6nuusa H.3 — KoediuieHT ¢»

CTUCHYTVI Hosic 3HayeHHa koedilieHTa ¢p NPU 3HAYEeHHI koedilieHTa ¢
y po 0,85 noHap 0,85
Binbw o= o<1 0, =, 0,21+O,68[£+1_nj <1
PO3BUHYTUI o 0
MeHLu _ o =0,68+021¢p<1
PO3BUHYTUN ™= P2

H.5 3HaueHHsa B, Ci [y dopmyni (H.9) cnig BusHavaTtu 3a Tabnuusamn H.4 i H.5 3anexHo Big

KoediuieHTiB:

5=n+0,7345; (H.10)

u=n+1145p5; (H.11)

2
B, =(2n-1)x| 0,47-0,035 b 1+ﬁ—o,072 b : (H.12)
hbl hbl hbl
l 2
n=(1-n)x 9,87n+0,385£ A, (H.13)
[2 hbl

e 3Ha4veHHsa n, b1, hp1, I, I2 cnig npurmaTty BigNOBIAHO OO0 LbOro godaTka, a [t — 3rigHo 3 goaaTtkom K.

KoediuieHT ot B Tabnuui H.5 cnig Bu3HavaTtu 3a coopmyrnoto (H.4).
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Cxema nepepisy i

KoediuieHT B npyn HaBaHTa)KEHHI

MicLe NpuknageHHa 3ocepeKeHomy piBHOMIpHO LLO CNPUYMHSE YNCTUN 3MUH
HaBaHTaXXeHHS B cepeauHi NporoHy po3nogineHomy
I 1 - K 4
Tabnuusa H.5 — Koediuientn Ci J
Bua HaBaHTaxeHHSs KoedpiuiienT C npu nepepis KoediuieHT [
A asoTtaspoBomy (n < 0,9) TaspoBomy (n = 1,0) H
3ocepepxeHe
PeApien 0,3307 0,0826 3,265
B CEpeavHi NPoroHy
PiBHOMipHO po3nogineHe 0,481n 0,1202 o 2,247
T -
ake, WO cn::;mme YNCTUIA 0.1017 0,0253¢ 4315

H.6 [na pBotaBpoBoro nepepidy npy 0,9<n <1,0 koedidieHT wa cnig BM3HA4YaTU JiHINHOW
IHTEPNOSIALIEd MK 3HAYEHHAMM, OTpMMaHMmn 3a chopmynoto (H.9) ana geotaBposoro nepepisy npu n = 0,9 i
0119 TaBpOBOro nepepisy npu n = 1.

[na TaBpoBOro nepepisy npu socepeskXeHoMy 4m pPiBHOMIPHO PO3MOAINIEHOMY HaBaHTaXEHHI | 3HaYeHHI
KoeqilieHTy a: < 40 koedilieHTH ya cnig MHOXNUTK Ha (0,8 + 0,004 ).

Y Gankax 3 MeHL PO3BUHYTUM CTUCHYTMM nosicom npu n > 0,7 i 5 < [er/ by < 25 3Ha4YeHHA koedilieHTa
@2 CNnig 3MEHWUTN MHOXeHHAM Ha (1,025 — 0,015 ler/ b2) i npunmatn, npu uboMy He Ginbwum 3a 0,95.
CnisBigHOWeHHS ler / bo > 25 y Takux 6ankax He AonycKaTbCs.

H.7 [Ong 6ankv wBenepHoro nepepisy KoemilieHT ¢, 4ONYCKaETbCA NpuiMaTu piBHUM ¢p = 0,7 g1, Oe ¢
cnig BM3Ha4vaTth Sk Ans 6anok ABOTaBpPOBOro nepepisy 3 ABOMa OCAMU CMMETPIi, BUKOPUCTOBYHOUN hopMynun
(H.3), (H.4), ae 3HayeHHs Iy, Iy, It HeobxigHO oBuMcnoBaTH K ANS WBenepa.
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OJOOATOKN
(oboB’sA3k0BUIA)
CTIAKICTb CTIHOK BANOK, YKPINNEHUX NO3A0BXHIMX | TIPOMDKHUMW PEGPAMM
XXOPCTKOCTI
M1 Y cTiHWi 6anku CMMEeTpUYHOro [ABOTaBPOBOrO nepepidy 1 kmacy, MigKpInIeHoi OKpim
nonepeyHnx pebep >XOPCTKOCTI OOHUM NO3J0BXHIM pebpOM XKOPCTKOCTI, po3TalloBaHUM Ha BiacTaHi h1 Big
pPO3paxyHKOBOI (CTUCHYTOI) Mexi Biaciky (pucyHok [1.1), obmaBi nnacTvHKK, Ha siKi Le pebpo po3ginsie
BiZICIK, Crlig po3paxoByBaTy OKPEMO:
a) NNacTuHKy 1, po3TalloBaHy MiXX CTUCHYTUM MOSICOM | NOB340BXHIM pebpoMm, 3a hopMynoto:

M[l+al+\/(l+al)2+4ﬂf}31 n.1)
Ucr,lyc ,

Cr A O-loc,l

G
ne o, = rod.
(o2

loc,cr,1

TyT 3HaYEHHS o, Oloc, T CHiO BU3HA4YaTK BIigNOBIAHO A0 BUMOr 9.5.2, @ 3HAYEHHS Ocr1 | Olocer1 — 3@
dopmynamu:

— npw oioc = 0:
4,76 R,
o, =— =, (Nn.2)
Bl l—ﬂ ﬂjz
h
e 1 :tﬁ R,
—npu o= 01 L4 —ES2 npu g1 > 2 HEOBXiAHO NPUAMAaTH L = 2):
R
Ouy = L 1 __)2/’ (M.3)
| ﬂq
R
Trocra =¥(1,2440 476y1)__§ (N.4)

2
1 = a R
i — Y
ney = +—| il =——.
[ y t,\ E
KpuTuyHe HanpyxXeHHsl 71 Chig BU3Ha4atu 3a cpopmynoto (9.42) 3 nigcTaHOBKOK B HEl po3mipiB
NNacTUHKK, L0 NepeBipsiETLCS.

0) nnacTuHKy 2, po3TalloBaHy MiXK MO3OO0BXHIM pebpom i po3TarHyTum nosicom Gankm — 3a
dopmMynoto:

2

o(1-2h /b, 2
T ( h ef)+ Tioc.2 { ‘ } <1, (N.5)
2

7/6' o-cr,Z o-loc,cr,Z

Ae oi 7— HanpyXeHHs, WO BM3Ha4alTbCs BignoBsigHo o 9.5.2.
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54312 R -~ b [R
Gcr,2:—h1f2'—_27 TyTiwzi Fy;
O,S_T

€

Oloc2 — HanNpPyXeHHs, Ake OOYMCMIOETBCA 3anexHo Big TOro, OO SKOro nosica npukriageHe
HaBaHTaXXEHHS:

Oloc,2 = Oloc — AKLO HAaBAHTaXXEHHSI NPUKNAAaETbCsl 40 PO3TArHyTOro nosica (pmMcyHok 1.1, 6);

Oloc,2 = 0,4 Oloc — SIKLLO HAaBaHTaXXEHHSI MPUKNagaeTbCa 40 CTUCHYTOro nosica (pucyHok .1, a);

TYT Oloc HEODXiQHO BU3HA4YaTK BignosigHo 8o 9.5.2;

Olocer2 — HAaNPYXEHHs, WO BuM3Ha4yaeTbcs 3a dopmyno (9.41), goe c¢1 i c2 cnig Bu3Ha4aTtu
BigNoBigHO 3a Tabnuueto 9.5 npu p=0,4 i 3a Tabnmueto 9.6 Npu 5= 1, 3aMiHAYN 3HAYEHHA her HA
3Ha4eHHS (her — h1);

Ter2 — HaMpyXeHHs, sike BU3Ha4aeTbCs 3a hopmynoto (9.42) 3 nigcTaHOBKOK B Hel po3mipis
NMACTMHKMN, LLIO NEPEBIPSETLCS.

o, Oy T
oc *
¢ F
(23] o r —_—
T a3
- — o
Ry loc il 7 —{- 4
a / p h ||
4 2) —
y .
o2 a2
a

o, 0',06'2:0,4 Olper T

o7 ‘ F O-!O(,‘,z “Oloc T

) 2 3 « [

-] — ]

-] [ - 1
o Oloc [/ <= 3

3 3 1

6 . 4 3 , &
- - 1 =4
ey 1 i =
- N 3
o1 a;

PucyHok [1.1 — Cxema 6anku, ykpinneHoi nonepeyHnmn 3 i NOB3L0BXHIMU 4 pebpamm KOpPCTKOCTi, 3
BEPXHIM MOSICOM CTUCHYTUM (a) | po3TArHyTUM (6)

MN.2 Mpwu nigKpinneHHi NNacTMHKM 1, PO3TaLIOBaHOI MK CTUCHYTUM MOSICOM i MO3L4OBXHIM pebpom,
NPOMIXXHUMKN pebpamm XXOPCTKOCTI 5 iX cnig A0BOANUTM A0 NO3A0BXHLOro pebpa (pucyHok [1.2).

Y upomy BUMNagKy po3paxyHOK NnacTuHkM 1 HeobXxiaHO BMKOHyBaTu 3a copmynamm (MM1.1) —(M.4), y
AKX 3a BENWYMHY a cnig npunMmatun a; — BiACTaHb MiXX OCSIMM CYCigHIX NpoMikHuX pebep (pucyHok [1.2).
PospaxyHok nnactuHku 2 cnig BUKoHyBaTu BignosigHo go 1.1, 6).
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MN.3 Po3paxyHok Ha CTilKiCTb CTiHOK 6Ganok acumeTpuyHoro nepepidy (3 Oinbll PO3BUHYTUM

CTUCHYTMM TMOSICOM), YKPINAEHUX nonepeyHrMu pebpamm XOPCTKOCTI W OOHWM MNO3OO0BXHIM pebpom,
pO3TallOBaHNM Y CTUCHYTIN 30Hi, HeoBXxiaHO BMKOHYBaTH 3rigHo 3 .1 i I1.2; npu usomy, y dopmynax (I1.2),

O, —O.
(M.3) i (MN.5) 3amicTb BigHOLWeEHHSA h1 [ her CRiQ NiACTABNATU gﬂ a y dopmyny (.6) 3amictb

20, hef
(O,S_hl/h ] HeobXigHO NiacTaBNATH L_ﬁ , A€ o — KpanoBe po3TArytode HanpyXeHHs
o o,—o, h
ef
6ins po3paxyHKOBOI MeXi BiACiKy,NPUAHATE 3i 3HAKOM «MiHYC».
g, 0., T
LF loc
L a1 r
c————
7 oy 1 —l ||
~ oC N — +He 4
——
[ 4 @ @ G 4 | =
L3 301 — o 3
- — - —1 =
Vou 2 N
0_2 0_2 e——
a
! . o, 0’,0(3,2—0,4 Olocs T

PucyHok 1.2 — Cxema 6anku, ykpinneHoi nonepeyHnmmn 3, noB3A0BXKHIM 4 i NPOMDKHUMMU

5 pebpamun kOpCTKOCTI
M.4 Mpyn 3MiUHEHHi CTiHKM OCHOBHUMW MOMNEPEYHNMN pebpamm XXOPCTKOCTi A OOHUM MO300BXKHIM
pebpoMm MOMEHTM iHepuii nepepidy umx pebep BIANOBIAHO /- i Iy NOBUHHI 3a40BONBHATM Bumoram 9.5.9,

Tabnuui MN.1 Ta dopmyni:
1,23h,t;,. (n.7)

Mpu po3TalyBaHHI NonepeYHnX i NOB3OOBXHIX pebep XKOPCTKOCTi 3 OAHIET CTOPOHM CTIHKM MOMEHTHU
iHepuii nepepidy KOXHOro 3 HMX 0BYMCMOTLCA BIAHOCHO OCi, WO cniBnagae 3 Hanbnuk4yow 0o pebpa
rPaHHIO CTiHKW.

Tabnuusa N.1 — HeobxigHWit MOMEHT iHepLii N0340BXHLOro pebpa KOPCTKOCTI

3Ha4eHHs1 MOMEHTY iHepUil /1 N03a0BXHBOro pebpa >KOPCTKOCTI
hi/h I
1/Nef HeoBxiaHe _ paHuyHe
MiHiManbHe MakcumarnbHe
2.3
_0.5-%. 9 b 3 3
0,20 (2.35-05, 05 1,5hyt,, Thyt,
(15—04i)-ﬁ 1,5h ¢ 3,5h 1
0,25 ) ) l’lef hef ) ef “w s ef "w
0,30 1,5h,t, ; ]
MpwumiTtka. Mpy oBGuncneHHi Iy ons NpoMikHMX 3HadeHb hi1 / hef AOMyCcKaeTbCs NiHiMHA iIHTepnonsuis.
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OOOATOK P
(oboB’a3koBMIA)
PO3PAXYHKOBI AOBXWHU KOINOH | CTOAKIB

P.1 ®opmynu anga Bu3Ha4YeHHA poO3paxyHKOBUX OOBXMH Ta KOeilieHTIB po3paxyHKOBOI JOBXMHU u
ONS KOJNTOH NOCTIMHOIO NO AOBXWHI Nepepidy HaBedeHi y Tabnuusax P1 — P4,

Ta6bnuusa P.1 — Po3paxyHKoBa JOBXMHA eNEMEHTA, PO3KPINSIEHOro B'A3Mn B OA4HIM NIOLLMHI

Cxema enemeHTa B NMOLWMHI B'A3en (a) Ta 3 Po3paxyHKoBi JOBXWHU eflieMeHTa B NIOLUHI
NNoLLMHYM B'A3en (6) B'A3e lef Ta 3 NNOLWUHU B'A3ei lef’l
Ixk
P, N A
a| K2 % ‘%’ % T L, =(0,83+0,17¢)1>0,81 (P.1)
—————— g ———— —————— —————
N max Nz N3 Nk ’B 2k-3
e —— ——— ———— ————— lef,l = 0,75+0,25(Ej Zl > 0,511 (P2)
6 ”";P” I =Ixk ”}é’
Ixk
AP B B |
a 2 % %” % Aﬁf” l, = J0,36+0,59¢° > 0,6/ (P.3)
————— ——— - ———
max l
N N N N Ly, =(0.6F +0.545) L2 0.5 (P.4)
é ————— ——— ————— —————
° 7 h=Ixk ”%’
Mpumitka 1. k& — KiNbKiCTb AINAHOK eneMeHTa PIiBHOI OOBXWHU, o = N, i f= ! ZM, npu LbOMY

N, N,

max max i

—0,5<a<li —O,SSﬂS(k—l), ae N, — Hanbinblie 3ycunns cTucky (Aie Ha KpanHin AinsHui);

N, —no300BXHE 3ycunns, Wwo Aie Ha AinaHui, Ska npummnkae go AinNsaHkW, B SKin gie s3ycunna N, ZNI. —
i

CyMa Mo3[0BXHIX 3yCunb, LLO Ail0Tb Ha BCIX AiNAHKax, OKpiM OinsHku, e gie N, -
Mpumitka 2. 3ycunns po3Tary HeoOXiaHO BpaxoByBaTU 3i 3HAKOM «MiHYCY.

MpumiTka 3. Po3paxyHOK Ha CTIiAKICTb i3 NMOWWMHW B'A3eW Cnif BUMKOHYBATW Ha [Ail0 MakCUmarbHOro
No3OoBXHLOro 3ycunns N, .
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Tabnuusa P.2 — KoediuieHTN po3paxyHKOBOI JOBXUHU 1 KONOH (CTOSKIB) i3 NPY>KHUM 3aKpinneHHsIM
KiHUiB

Cxema KOnoHu (CTosika) KoemilieHT po3paxyHKOBOI AOBXUHU 1

_[5,4(a+4)+ B(0,25a +1,2) P.5)
A\ 54a+1)+ Bla+2,4) '
77
N:O,S\/(a+4,8)(¢//a+4,8) (P.6)
(a+2,4)(pa +2,4)

Mpn 0<a <o i f<9,87

3+1,3cx
/l—3,14\/ af+3a+p)’ (1)

npn a=01i £>9,87

u=10
. . - . K. K
Mpumitka 1. o i p — koedilieHTn, Ak oBuYnCnNIOTLCA AK o = Ef; ; B= E"] ;

v = K—m‘ — BiAHOLLEHHS KoediLlieHTIB XXOPCTKOCTi NMPY>XHOrO 3akpinneHHs ONopHMX Nepepisis

CTOSKIB;

ae K — KoeilieHT XOPCTKOCTI MPYXHOro 3akpinneHHs, H-cM, LWo AOpPIBHIOE 3HAYEHHIO PeaKkTUBHOIO
MOMEHTY, KW BMHMKAE B OMOPHOMY MNepepi3i mMpu KOro MoBOpPOTI Ha KyT ¢=1; K,— koediuieHT
YKOPCTKOCTi NpY>XHOi onopu, H/cm, o JOPIiBHIOE 3HAYEHHIO PEaKTUBHOI CUMK, KA BUHUKAE B OMOPHOMY
nepepisi Npy Moro NnepemilleHHi Ha 5=1.

MpumiTka 2. 3HaYeHHS koedilieHTiB Ky | Ky AN Aesikux paMmHUX CUCTeM HaBeaeHi B Tabnumui P.3.
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Tabnuusa P.3 — KoegiuieHTun xxopcTKOCTi Ky i Kn 48 KOMOH (CTOSIKIB) paMHUX CUCTEM

Cxema pamu

Homep dpopmynun ans
CXeM 3rigHo 3 Tabnuueto

3HaveHHsa K i K;

P.2
K, =0
(P.5) _3EI
n 113
K, =2 1)
(P.5) L,
K =o0
K - 4EI
(P.5) I,
K =o0
K, = %(4 1)
(P.6) 3;[
K, = i 2(L+1,)
172
K, = £(4ll +31,)
(P.7) L
K,1 =00
K - 3EI,
(P.7) I,
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Tabnuusa P.4 — KoediuieHTn po3paxyHKOBOI JOBXUHU 4 KOSIOH OAHOMPOriHHUX i 6araTonporiHHMX pam

182

Cxema pamu n 7,
Ly I |
8 MpumaeTbes 3a
Ic Ic I <3 HY b 2,0
[ [
I‘
+0,22
Bin 0,03 10 0,2 1,21, |2 (P.8)
n+0,08
I P~ I, ¥
Ie Ic Il 0,28
7 e P Monap 0,2 nro (P.9)
) l n
Bin 0,03 0 0,2 215,102 (P.10)
n
~ Is s Is yiod
Ic Ie Il
2
Py Mowaa 0,2 2,0,/ 028 (P.11)
l ) n
o+
Is 1_5'
4 1 1+0,39
I I / T L T I n T (P.12)
¢ ¢ ¢ 2+1,54n
.[C IC ~
/7777[”7771/7' /77771/7777[ T
Is Is
2 2 I T I T I n 1+0,46n (P.13)
Ie I. - 1+0,93n
I l l l
Mpumitka 1. 7= ;lc .
MpumiTtka 2. 3Ha4eHHs KoedilieHTa x HaBedeHi AN KONoH BaraTtonoBepXoBMX Pam HDKHBOIO MOBEpPXY.
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P.2 Po3paxyHkoBa JOBXWHA KOMOH 3 ypaxyBaHHsIM BMSMBY XapakTepy AedopMyBaHHS cMcTeMu nig,
HaBaHTAXXEHHSM.

KoeilieHTn po3paxyHKOBOT JOBXUHU i, BU3HaYeHi BianosigHo Ao 13.3.3 i 13.3.4 Ang KOMOH BiflbHUX
O[HOMOBEPXOBMX (3a BIOCYTHOCTI KOPCTKOrO AMCKA MOKPUTTSA) Ta GaratonoBepXoBMX pam, OOMYCKAETbCs
3MEHLLYBaTU MHOXEHHSAM Ha KoeiliEHT i, WO BU3HaYaeTbCs 3a (hopMynoto:

274
y=l-a 1_(%] , (P.14)
ne

a=0,65-0,98+0,2552;

M

M A
NW,’

ﬂk — YMOBHAa MHY4KiCTb KOMOHW.

Po3paxyHkoBi 3HayeHHs MofoBXHbOI cunn N i 3rMHanbHOro MOMEHTYy M y BinbHIM pami, WO
pO3paxoByETbCH, CNid BM3Ha4aTu BignosigHo o 13.3.2.

3HayeHHs 3rMHaNbLHOro MOMEHTY M1 cnig Bu3Hayatu ans Tiei ) camoi KoMbGiHaLii po3paxyHKOBUX
HaBaHTaXeHb i B TOMY X CaMOMy pO3paxyHKOBOMY MNepepisi KOMOHW, Ae Ai€ 3ruHanbHUNW MOMEHT M,
po3rnsgatoym pamy B JaHOMY po3paxyHKOBOMY BUMNAAKY SIK HEBINbHY.
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OOOATOK C
(oboB’sA3k0oBMIA)
KOE®ILIEHTU PO3PAXYHKOBOI JOBXWUHU 1 OINAHOK CTYNIHYACTUX KONOH

C.1 KoeilieHT po3paxyHKOBOi [OOBXWMHM 4 AN 3alemrieHOl B OCHOBi  HWXKHBOT OinsHKU
OAHOCTYNIHYaCTOl KOMOHM Crig npuamaTu:

- npy BepXHbOMY KiHLLi KONOHW, BiflbHOMY Bif 3akpinneHb — 3rigHo 3 Tabnuueto C.1;

- NpW 3akpinneHHi BepXHbOro KiHUSA KOMOHM Bi4 MOBOPOTY, ane MOXMAWBOCTI NOro BiflbHOMoO
nepemilleHHs

— 3rigHo 3 Tabnuueto C.2;

- Mpw 3aKpinfeHHi BEPXHbOro KiHUSA KOMOHW Bif nepeMilleHHs 3a hopMysio:

2 + 2 ( _1)
1= Hir+ 1 (B | ©.1)

B

ne py, i fy —KoedilieHTn pO3paxyHKOBOI [AOBXUHM HWXKHBOI AINSAHKA  KOMOHW  Mpu

HaBaHTaxeHHsix BignosigHo F, =0 i F, =0, wo BU3HaYalOTLCH NPW LAPHIPHOMY OGNMPaHHI BEPXHBOTO
1 2

KiHUS KONoHM 3a Tabnuueto C.3, a npy HasBHOCTI 3aKpiNIeHHS Big NOBOPOTY — 3rigHo 3 Tabnuueto C.4.
Y 1abnuui C.1 — C.4 nosHayeHo:

L L,
o ==L i n=21,
YL\ B il

ae Il, 12 — MOMEHTM iHepUii NnepepisiB BiANOBIAHO HWKHBLOT i BEPXHBOI AiNAHOK KOMOHMU;
ll’ 12 — reoMeTPUYHI 4OBXUHU BiANOBIAHO HWXKHBLOT | BEPXHBLOT OiNAHOK KONOHM;

_htFh
ﬂ—T-

2

C.2 KoedilieHT po3paxyHKOBOI AOBXWUHU [L, ANs BEPXHBOI AiNSHKM OAHOCTYNIHYaCTOI KOMOHM Y

BCiX BMMagKax cnig BM3Ha4atv 3a opMysoto:

_H
0 ="1<3 (C.2)
)

C.3 KoeiuieHT po3paxyHKOBOI [JOBXMHU M, Ans 3alleMeHOl B OCHOBI HWXHBOI OiNSIHKK

OBOCTYMiHYacTOi KONoHM (pucyHok C.1, a) 3a yMOB 3aKpinneHHSA BEPXHbOTO KiHLUA KOMOHW, 3a3Ha4YeHux y
Tabnuui C.5, cnig BusHayaTtn 3a hopmynoto:

1
Bty + (ﬂzﬂiz + s )(1 +0, )2 fll

= ; (C.3)
1+ 8+ B,
ne Bi=F/F; B=F/F; 6,=0/];
Moo M, H,z - KoedilieHTN, WO BM3HA4YalTbCs 3rigHo 3 Tabnuueto C.5 gk ans

OAHOCTYMIHYACTMX KOJTOH 3a BignoBigHUMN YMOBHMMM cxemMamu (pucyHok C.1, 6, B, T);
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Im1 :Iléli—;zlz — npuBedeHe 3Ha4YeHHS MOMEHTY iHepuii nepepidy QiNsSHKU KOSIOHU AOBXWMHOMO
172
(l1 +12 ); F1 , F2 , F3 — MOB34OBXHi CTUCKYHOYi CUnn NpuKnagaeHi 4o Bepxa BiAnoBiAHO HWXHbLOT, cepeaHbOT
i BEPXHbOI AiNsHOK KOMOHW 3 MOMEHTaMu iHepuii nepepisie BignNoBiAHO 11’ 12, 13 i reoMeTpuYHUMHU
[LOBXMHAMU ll’ 12 i 13.
lMpuBeaeHe 3HayYeHHS MOMEHTY iHepuii nepepidy [AiNsSHKA KOMOHM [OOBXMHO (l2 +l3) Ha
pucyHky C.1, 6 HeobxigHO B13Ha4aTh 3a OpPMyroto:
_ L+ 1
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Tabnuusa C.1 — KoediuieHTn po3paxyHKOBOI JOBXWHW 1 AN OAHOCTYMIHYATMX KOJTOH 3 BEPXHIM KiHLEM, BiNNbHUM Bif, 3aKpinneHb

PospaxyHkoBa KoediuieHT 11 Npu 3HaYeHH 11
cxema “ 0 01/02}03|04|05|06 0708091012 |14|16 |18 |20]|25]5,0/]10,0(20,0
VP 0 (20(20]20(02|02{20]20|20|20(20|20|20(|20|20|20|20/{20(20|20]|20
o~ 0,212,0(2,01(2,02|2,03|2,04|2,05/2,06|2,06|2,07|2,08|2,09|2,10(2,12|2,14| 2,5 | 2,7 |2,21|2,4 2,76 |3,38
- Fy 0,4120(2,04|2,08|2,11(2,23|2,18|2,21|2,25|2,28(2,32|2,35|2,42(2,48|2,54| 26 |266| 28 | — | — -
- 0,6]20(2,11|2,20|2,28(2,36|2,44|2,52|2,59|2,66(2,73|2,80(2,93(3,05| 3,7 |3,28(339| — | — | — -
e 0,8]2,01(2,25|2,42|2,56(2,70|2,83|2,96|3,07|3,17 (3,27 |3,36|3,55|3,74| — - - - | - - -
1,0(2,0(2,50(2,73|2,94|3,13|3,29|3,44|3,59|3,74|3,87 4,00, — - - - - - | - - -
R 1,5613,0(3,43(3,77|4,074,35|4,61|4,86(5,05| — - - - - - - - - | - - -
E,+TF2 2,0|4,0[4,44|490|5,29|5,67|6,03| - - - - - - - - - - - |- - -
25|5,0(555(6,08|6,56|7,00f - - - - - - - - - - - - | - - -
3,0/6,0(665|7,25|7,82| — - - - - - - - - - - - - |- - -

Tabnuusa C.2 — KoediLieHTn po3paxyHKOBOT JOBXWHU 1 ANA OAHOCTYMIHYATMX KOMOH 3 BEPXHIM KiHLEM, 3aKpinneHuM Tinbku Big NOBOPOTY

PospaxyHkoBa KoeilieHT 1 Npw 3HAYEHHI n
cxema “1o 01(02/03|04|05/06|07(08]09|10|12|14|16|18]20]|25]5,0/10,0/20,0
ﬁg‘? 0 |20(192/1,86|1,80(1,76|1,70/1,67|1,64|1,60|1,57|1,55|1,50|1,46|1,43(1,40|1,37|1,32|1,18|1,10|1,05
o 02/20(1,93|1,87(1,82|1,76|1,71(1,68|1,64|1,62(1,59|1,56/1,52(1,48(1,45/1,41|1,39/1,33|1,20(1,11| -
- JrF.I 04/20(1,94|1,88(1,83|1,77|1,75(1,72/1,69|1,66|1,62|1,61|1,57|1,53(1,50|1,48|1,45|1,40| — — -
- 06/20(1,95/1,91(1,86|1,83|1,79(1,77(1,761,72|1,71|1,69|1,66(1,63(1,61|1,59| - - - - -
- 0,8/2,0(1,97(1,94(192|190/1,88(1,87|1,86|1,85(1,83|1,82/1,80(1,79| - - - — - — -
1,012,0|2,00|2,00/2,00({2,00{2,00|{2,00{2,00/2,00/2,00(2,00| - - - - - - - - -
T 1,512,0(2,12]12,25|2,33(2,38(2,43(2,48| - — - - — - — - - — - — -
f 20(2,0(245|2,66|2,81(2,91(3,00] - - - - - - - - - - - - - -
1t 25(25(294(317(334(350] - | = | - [ - | = | = [ = =1 =[-=1-=1=71-=1-=1]-
3,0/3,0(3,43|3,70|3,93|4,12| - - - - - - - - - - - - - - -
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Ta6nuusa C.3 — KoediuieHTn po3paxyHKOBOT OOBXUHM L2 i 111 AN OQHOCTYMIHYATUX KOJTOH 3 HEPYXOMMM LUAPHIPHO 06NepTUM BEPXHIM KiHLIEM

PospaxyHkoBa | [, KoedillieHTW s12 i 11 npwn Iz /14

cxema 1_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 112
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 7,20
+Fy . (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 5,94
ww’”l'r_oﬁ 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 5,28
v /2 0,1 (0,83 |1,21 1,57 (1,95 (2,14 |2,33 2,46 260 (2,76 (2,91 |3,28 |3,61 |4,03 4,43 4,85
< 0,2 10,79 (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 3,71
e /1 0,3 (0,78 |{0,90 1,09 |1,27 |1,44 |1,60 1,74 1,86 (1,98 (211 2,35 |2,51 (2,76 2,99 3,25
0,4 10,78 (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 2,88
- 0,5 (0,78 |0,86 0,99 (1,10 (1,22 |1,35 1,47 1,57 (1,67 (1,76 |19 (2,15 (2,34 2,50 2,76
TF2 1,0 10,78 |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 2,10
KoediuieHT 111

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 1,92
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 1,88
0,08 (0,67 |0,67 0,75 (0,98 |1,19 |1,32 1,43 1,51 11,58 (1,63 (1,72 |1,77 |1,81 1,82 1,84
0,1 10,67 |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 1,82
0,2 0,67 |0,67 0,69 (0,75 (0,89 |1,02 1,12 1,21 (1,29 [1,36 |1,46 (154 |1,60 1,65 1,69
0,3 10,67 |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 1,59
04 |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 1,51
0,5 10,67 (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 1,44
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 1,24
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Tabnuusa C.4 — KoediuieHT po3paxyHKOBOI OOBXUHM (12 i 4111 ANA OAHOCTYMIHYATUX KOJTOH 3 HEPYXOMMM BEPXHIM NOSICOM, 3aKpinyieHM Big

NnOBOPOTY
PoapaxyHkoBa I, KoediuieHTn g2 i 11 npu lo /14
cxema 1_1 0,1 0,2 0,3 |04 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0
{Fo KoedilieHT 112
-..N. : 0,04 10,78 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 |5,23
1 /2 0,06 (0,70 0,86 1,23 1,47 1,73 [1,93 |2,08 |2,23 |2,38 |2,49 |2,81 |[3,17 3,50 (3,92 4,30
o~ 0,08 (0,68 0,79 1,05 1,31 [1,54 [1,74 |1,91 |2,05 |2,20 |2,31 |2,55 |2,80 3,11 3,45 |3,73
® h 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 |[3,41
L 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 |2,64
1F2 0,3 0,62 |0,68 |0,74 |0,85 |0,95 |1,06 |1,18 |1,28 (2,39 (1,48 (1,67 (1,82 1,96 (2,12 (2,20
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 (2,08
0,5 0,59 |0,65 |0,70 |O0,77 |0,82 |0,93 |0,99 |1,08 (1,17 (1,23 (1,39 (1,53 1,66 [1,79 (1,92
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 (1,50
KoedilieHT 112
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 (1,89
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 (1,82
: 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 (1,79
"'N, F1/2 0,1 0,64 |065 |0,65 |0,65 |0,78 |0,92 1,05 |1,15 (1,25 (1,33 (1,45 (1,55 1,62 (1,68 1,71
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 (1,54
Y 0,3 0,60 |0,63 |0,64 |065 |0,66 |0,67 |0,73 |0,81 (0,89 (0,94 (1,09 (1,20 1,28 (1,35 1,41
/1 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 (1,32
T 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 1,25
TF" 1,0 055 [058 (0,60 {061 ]0,62 0,63 0,65 0,67 0,70 [0,73 [0,80 (0,88 093 11,01 [1,05
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/mf

PucyHok C.1 — Cxema OBOCTYNiHY4aCTOI KOSTIOHW (@) | YMOBHi CXEMU HaBaHTaXXeHb Npu

npuknaganHi cun F1, F2 i F3 BignosigHo 4o Bepxy HWXHbOI (6), cepedHboi (B),
BEPXHbOI () AiNAHOK

C.4 KoedilieHTM po3paxyHKOBOI OOBXMHU o AN CEpeaHbOl AiNAHKM ABOCTYNIHYACTOI KONMOHW OOBXMHOW /o i
KoeilieHT 13 AN BEPXHBOI AINIAHKM KOMOHM AOBXMHOLO /3 Criig BU3HayaTu BignosigHo 3a hopmynamu:

ae

o

l
a3:l—3

:i
H, a21
_th <3,
) a,
L | LUL+F) .
L\ (F+F,+F)

I,

1\/13(F1 )

(C.5)

(C.6)
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Tabnuusa C.5 — KoedilieHT um1, tmz, tims

YmoBu
3aKpinneHHs
BEPXHbOrO KiHUS

3Ha4yeHHs koedilieHTIB

Hm1 Hm?2

l Hm3

3a YMOBHOI CXeMW HaBaHTa)XEHHS 3a KpeCrneHHAM

NoBOPOTY,
[onycKae 3cyB

KOJNOHM C.1,6 C1,8 C1,e
Hm3 =t
BinbHui Big,
3akpinneHb pm = 2,0 Hm2 = 2,0 w1 —3a tabmvueto C.1 npu o, = L |
L+L\ 1
3akpinneHun Big Hmt = L Hm2 = L Hm3 = L

1 —3aTabnuueto C.2 npn a1 =0

w1 —3aTabnuuero C.2npun ,, — 5
YL+

7

ml

1

3

3akpinneHumn
LIApHIpHO,
He gonyckae
3CyBY

Hm1 = 11 ‘ Hm2= 11

Mm3 = 112

411 — 3a Tabnuueto C.3

12 — 3a Tabnumueto C.3

3akpinneHun Big
NoBOpPOTY i 3CyBY

Hm1= L1 ‘ Hm2= 111

Hm3 = 112

11— 3a Tabnuueto C.4

12 — 3a Tabnuueto C.4
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OOOATOK T
(moBiakoBuiA)

TABNUUI ONA PO3PAXYHKY ENEMEHTIB HA BUTPUBAIICTb
Ta6nuua T.1 — NapamMeTpy TUNOBUX PEXUMIB HaBaHTaXEHHS

[BH B.2.6-198:2014

XapakTep
Ne Tun KOHCTPYKLUIi Ta IT eneMeHTn HaBaHTa- | TUNOBI peXUMWN HaBaHTaXEHHA p K
XEHHS
1 |Bankwidepmu nipkpaHoBKX KoNiid: B
Luexax MetanypriliHux 3aBO/iB:
- Mg, YOTUPbOXKOTKOBI KpaHU
14 [MANOTVP OBl KP 0 | 015..0,25
(onopHi nepepisn)
- Mg, YOTUPbOXKOTKOBI KpaHU
A . P . . P -1 0,15...0,25
(mixxonopHi nepepian)
- Nig, 6araToKOTKOBI KpaHu; 0 0,15...0,25
1.2 |BuEXax MaLUMHOBOYAIBHMX Ta iHLWNX )
: - Mpoxia kpaHa, BKNYaym
3aBojiB: o
) ) ) NiaNoM-0MyCKaHHS BaHTaxy
- Nif, YOTUPbOXKOTKOBI KpaHu (OMOpHi 0 0.10...0.20
nepepian) o
nig, YOTMPbLOXKOTKOBI KpaHu Crauionap
. P . . P HUN -1 0,10...0,20
(mixonopHi nepepisu)
- Nip, 6araToKOTKOBI KpaHu; 0 0,10...0,20
13 nig, KpaHu, Wo npauoTb i3 npu-
CTOCYBaHHAM Ha raky, i crneuiasnbHi +0,3 | 0,25...0,30
KpaHu MeTanyprinHnx 3aBogis
2 |banku pobounx AinsgHoK BUPOOHUYMX Pob6oTa obnagHaHHsA Ha 0 015..025
cnopyn 3 pelKoB/MMM KORisMu pernkoBMX Koniax T
3 [banku i epMu NoKpUTTIB, LLIO HECYTb .
MiAOMHO-TPaHCMOPTHE YK PoGota AIAMOMHO-TpaHC- +0,3 | 0,20...0,30
TeXHOMOMYHE OBNAAHAHHS NMOPTHOrO Y1 TEXHOJSONYHOrO
ob6nagHaHHSA
4  |KoHCTpyKUii Nig ABUIrYyHN +0,3
5 |Oumapi KonueaHHs nig, BNAMBOM
BiTPOBOr0 NOTOKY:
B3[0BX BITPOBOro MOTOKY 0 0,15
BMOMEpPeK BiTPOBOro NOTOKY -1 0,10
6 [AHTEHHO-LLOTNIOBI CNopyam He
6.1 |CToBGYypM wWworsn: CTa"L'OVHap
’ 6 . - HMM
- Tpy64aCTOi KOHCTPYKLi ) )
Py PyKU KonuvBaHHS nig, BNIMBOM BITpY -1 0,10
- peLiT4acToi KOHCTPYKL,T Brornepek BiTPOBOro NoTOKy -1 0,08
6.2 [BiaTaxxku worn KonuBaHH#A nig, BNaMBOM BiTpY 0 015

B30BX BiTPOBOro NOTOKY
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Tabnuusa T.2 — 3Ha4eHHst napameTpiB 4N BUSHAYEHHS TPaHUYHO-A0MYCTUMOI KiNbKOCTI LUMKNiB N Npy Hanpy>KeHHsIX

XapakTepucTu4HUin  [3HaYeHHs1 NapameTpiB As1si BU3HAYEHHS FPaHNYHO-A0NYCTUMOI KiNIbKOCTi LIMKMIB Npu KoedilieHTi acumeTpii uukny pi

"PYNa fonip  npokaty  Ryn[ 0 [0,8 [0,6 [0,4 [0,2 0 0.2 0.4 0.6
Hiw? A B A B W B A B A B A B A B A B A B
235 <R,»<290 270 440 [255 415 230 [395 200 (355 (160 (305 110 230

1 325 <R,;<500 375 465 (335 {440 [B00 425 275 405 245 (395 205 380 (155 (370
590 <R,n< 620 350 465 (325 445 300 435 280 420 (250 405 220 400 200 (395 (175 380 |125 (370
235 <Ryn< 290 280 400 [270 395 260 [385 240 @375 215 (365 [|185 (355

2 325 <Ryn< 500 400 K415 [370 405 330 400 (300 (395 275 385 235 [375 [185 [350
590 <Ryn< 620 445 465 435 460 425 455 405 445 (385 440 360 435 325 430 270 @425
235 <Ryn< 290 525 470 505 495 495 525 1480 570 470 620 455 [710

sa 325 <Ryn< 500 525 470 515 480 (505 495 500 (505 495 (535 480 575
590 <Ryn< 620 525 470 525 W470 525 475 520 485 510 500 500 525 485 570 {460 660
235 <Ryn< 290 350 1460 (350 @455 335 450 315 445 285 430 245 395 200 (345

36 325 <R,< 500 445 390 445 400 435 400 425 405 410 410 [385 420 [345 425 290 430 220 405
590 <R,s< 620 500 [390 500 (385 [500 (385 1490 [380 475 380 435 375 380 (365 (325 330 [255 [265
235 <Ryn< 290 660 485 630 (500 |BO5 510 580 (525 555 530 B35 560 510 675

4a 325 <Ryn< 500 665 485 640 K485 620 1490 BOO 500 580 505 565 525 545 560 515 640
590 <Ryn< 620 665 480 650 K475 635 475 620 475 605 475 590 490 575 510 540 [550 490 [700
235 <Ryn< 290 415 455 [395 460 375 465 (355 M465 (350 470 335 490 295 |535

40 325 <Ryn< 500 515 415 485 K415 460 415 440 @415 420 @415 [390 415 (365 420 (340 435 [260 (460
590 <R,n< 620 530 [395 520 395 [510 395 500 [395 490 395 480 395 470 (395 450 410 415 440
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KiHeub Tabnuui T.2
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Xapvam.apmcmq 3HaveHHs NapameTpiB AN BU3HAYEHHS TPaHNYHO AOMYCTUMOI KiNbKOCTI LMKMIB Npu koedilieHTi acumeTpii umkny o

Fpyna -HW onip 1,0 0,8 0,6 0,4 0,2 0 0,2 0,4 0,6
npokaty R, A B A B A B, |4 B A B A |B A |B A B A |B
H/m2 , p , p , p | p , p ’ p , p , p , p
235<R, <290 11000 |605 (975 620 (955 640 (935 660 (915 (680 (900 [740 875 (830

5a  |325<R,<500 11000 605 (980 [610 (965 (620 [950 630 (940 (640 (925 |70 900 (720 (865 (835
590<R, <620 11000 OO0 1[990 [600 (985 |605 975 10 (965 (620 (955 (635 (935 |70 900 (735 (870 (865
235<R,, <290 550 545 (545 [545 |540 [545 535 545 (530 (545 [525 [560 [515 595

56 |325<R,<500 585 525 |580 [525 [575 525 [565 525 [560 [525 [555 [535 545 555 (525 615 1460 (690
590<R, <620 B40 (500 635 [500 [630 500 625 500 (620 [500 [615 [500 610 510 (590 (535 [535 |570
235<R,, <290 890 (565 (880 [585 (870 |00 850 620 (830 (635 (805 (655 |[770 675 (740 760

Ga |325<R,<500 895 565 (890 |575 (885 585 [870 595 (855 [605 (835 [615 (800 640 [765 (690 |730 (840
590<R, <620 900 (660 1900 (665 [895 [670 [890 [575 875 [575 855 [580 (830 (585 [790 [610 [745 675
235<R,, <290 480 1435 {465 W50 [450 460 @35 @475 420 485 410 495 [395 560 (375 (715

66 |325<R,<500 525 435 [510 [445 495 W50 480 455 465 465 450 475 W40 515 1430 [585 (395 |[725
590<R, <620 560 [405 550 [406 (525 [407 [510 408 [505 [408 [500 408 W90 409 W75 415 445 425
235<R,, <290 1420 730 [1400 [755 [1385 [770 (1370 [775 [1365 [780 [1345 [785 [1325 855 [1295 (995 (1200

7a  [325<R,, <500 [1420 730 [1405 [750 |1390 (765 [1380 [770 [1370 [775 1360 780 [1350 840 [1320 (940 [1245
590<R, <620 11425 [720 (1415 [725 [1405 (735 [1400 (740 [1390 [750 [1380 [760 (1365 [780 |1335 (840 (1295 [955
235<R,, <290 590 440 (580 450 [575 460 (565 470 (560 1480 (555 K90 (545 (530 (525 575 W80 675

76  [325<R, <500 |30 {440 [625 U445 620 [450 620 460 615 465 615 W75 [610 {90 [610 [540 605 635
590<R,<620 665 410 [665 415 [665 420 665 425 (665 430 [670 |35 [B70 [455 B70 485 [B70 [555
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Tabnuua T.3 — pynu enemeHTIB | 3'egHaHb NpW PO3paxyHKy Ha BUTPUBAnICTb

Ne Cxema enemeHTa i pyna
s po3TallyBaHHSA pPO3paxyHKOBOro XapakTtepucTuka enemMmeHTa enemMeHTa’
nepepisy )
. OCHOBHWIA MeTan i3 NpokaTHUMMK Y 0OpOBIEHNMHI
1 m MEXaHI4YHMM LUSIIXOM KPOMKaMu 1
- Te X, i3 kpoMKaMn, 06pi3aHNMKN MALLUUHHUM ra30BMM
' pi3aHHAM 2
OcHOBHWIA MeTan 3 06po6NeHNMU MeXaHIYHUM LLNSXOM
KpOMKaMu, Npwv pisHin WWpWHI | padiyci nepexoay r, MM:

2 r>200 1
r>10 2
r<10 3a

3 OCHOBHWIA MeTan y 3'€QHaHHSAX Ha BUCOKOMILHNX BonTax 1

o OcHOBHWI MeTan y 6onToBoMy 3'egHaHHi (6onTu knacy
a -!-5;‘?2’/ TOYHOCTI A) Y po3paxyHKOBOMY Nepepisi, nocrnabneHomy
4 K i OTBOpamu, Npu Haknagkax:
6@‘ — 3 000X CTOpiH 3’€AHaHHS (PUCYHOK a); 46
“ — 3 0QHOro 60Ky 3’eAHaHHSA (PUCYHOK 6) 56
Mepexig i 3aokpyrneHHs (Krnac YNCTOTU ra3oBoro pisaHHA
S un ppesepyBaHHs) Npu o =72°, r>0,5b 2
dacoHKM NPSAMOKYTHOT Ta TpaneuienogibHoi dopmu, ki
npuBapeHi BCTUK abo B TaBp A0 €MEMEHTIB KOHCTPYKLIN
6e3 mexaHiYHOT 06pobKkKM Nepexoay Bia acoHKM OO
1@ erneMeHTa.
m H HusbkoByrnewuesi Ta HU3bKOMerosaHi crani 3
6 / s 235 H/mm? < Ryn < 390 H/mm?:
Ozan 2 0,5 o 6a
\ Ozan < 0,5 Ot 56
BucokomiuHi ctani 3 Ry, > 390 H/mm?:
Osan 2 0,5 ot 7a
Ozan < 0,5 Ot 66
dacoHKM NPAMOKYTHOT YM TpaneuienodibHoi chopmu, siki
npvBapeHi Ao noscis 6anok BHanyck B3A0OBX Nosicy 6e3

7 MeXaHiyHOi 06pobkM LWBIB

Osan 2 0,5 ot 6a
Ozan < 0,5 Ot 66
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Cxema enemMeHTa i pyna
Ne 3/n | po3TawlyBaHHS PO3paxyHKOBOIo XapaktepucTtmka enemeHTa enemeHTa’
nepepisy )
CTuWKOBI 3'€HaHHSA 3 NONEPEYHUM LLUBOM Npw il
HaBaHTaXXEHHS, NPUKNaAeHOoro NepneHanKynspHo 4o MiHil
LUBA; MPU UbOMY, EIEMEHTH, L0 CTUKYIOTLCS, € OOHAKOBOI
LUNPUHW | TOBLLNHWN:
— 3 ABOCTOPOHHIM HEOOPOGNEHNM LLIBOM:
Osan 2 0,5 Ot 3a
Ozan < 0,5 Ot , 36
— 3 IBOCTOPOHHIM 0OpOGIEHNM LLUBOM (3i 3HATUM
MEXaHiYHMM COCOOOM NOCUNEHHS LLBA); 1
- — 3 O4HOCTOPOHHIM HEOOPOOEHNM LLBOM NMPX BUKOHAHHI
i Pi3NYHUX MEeTOiB KOHTPOIO 3BapHOro 3'€AHAHHS:
@ 03a1 < 0,5 ot ; 36
— 3 OQHOCTOPOHHIM HeOOpPOONeHNM WBOM 6e3 BUKOHAHHS
Pi3YHUX METOAIB KOHTPOSIIO:
— HU3bKOBYrNeLeBi Ta HU3bKonerosaHi ctani 3
235 H/mm? < Ry, < 390 H/mm?: 6a
Ozan 2 0,5 Ot
Ozan < 0,5 Ot 66
— BUCOKOMILHI cTani 3 Ry, > 390 H/mm?:
Ozan 2> 0,5 o 7a
03an < 0,5 o 66
o @ MCTMKOE 3’€,ElHaHHFI 3 MoNepeYHNM LUBOM; NTeMEeHTM, Lo
9 by Ja “CTUKYIOTbCH, € Pi3HOI LUMPUHW UM Pi3HOT TOBLLMHMN:
TS A 205 o sa
la la 03an < 0,5 o 360
CTuKOBI 3’'€IHAHHS 3 NONepPeYHNM HeOOPOBIIEHNM LLUBOM,
AKi BUKOHaHI Ha nigknagHoMy NuUcTi (pMcyHoK a) abo Ha
nigKknagHoMy KinbLi (pUCyHOK 0), WO 3anuwarTbes.
Hwn3bKkoByrneuesi Ta HU3bKONEroBaHi ctani 3
235 H/mMm? < Ry, < 390 H/mMMm? :
— NPV BUKOHaHHi hi3NYHNX METOAIB KOHTPOSO 3BapHOro
o 3'eqHaAHHS
a @ O3zan = 0,5 Ot 53
¥ 03an1 < 0,5 0t ; 56
— 6e3 BUKOHaHHI (hi3NYHMX METOAIB KOHTPOITHO 3BapHOro
3’eHaHHS:
10
Osan 2 0,5 Ot
Ozan < 0,5 Ot 6a
0 BucokomiuHi ctani 3 Ry, > 390 H/mm?: 66
— NPV BUKOHAHHI hi3UYHNX METOAIB KOHTPOSO 3BApPHOro
3’€AHaHHS:
Osan 2 0,5 Ot 7a
03a1 < 0,5 ot ; 66
— 6€e3 BMKOHaHHI 4Di3NYHNX METOAIB KOHTPOJTHO 3BapHOIro
3’€AHaHHSA:
Osan 2 0,5 Ot 7a
Ozan < 0,5 Ot 76
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MpogosxeHHst Tabnumui T.3

Cxema enemeHTa i Npyna
Ne 3/n | po3TallyBaHHSA PO3pPaxyHKOBOro XapaktepucTtmka enemeHTa eneMeHTa’
nepepisy )
e 3BapHe 3’e4HaHHsS BCTUK NpoKaTHUX npodinis:
11 I < ig]\’ O3zan = 0,5 Ot 3a
Ozan < 0,5 Ot 36
3BapHi Nepepian 4BOTaBpOBOro, TaBpOBOro Ta iHLWKWX
ja TMNiB, 3BapeHi HenepepBHMMIN MOB3L0BXHIMU MOSICHUMN
LuBaMu npu Aii 3ycunng B34oBX OCi LWBa:
12 — BUKOHaHI 3 MOBHMM NPOBapoM; 2
” — BMKOHaHi ©6e3 NoBHOro npoBapy:
Osan > 0,5 ot 3a
Ozan < 0,5 Ot 2
MpurBapka NOB3O0BXHIX pebep:
— 3 MOBHUM NMPOBApPOM:
Ozan 2 0,5 Ot 4a
13 03an < 0,5 ot ; 46
— 3 HEMOBHUM MPOBAPOM:
Osan = 0,5 Ot 6a
Ozan < 0,5 Ot 66
MprBapka HakNagoK Yn enemMeHTIB NiACUNEHHS KyTOBUMM
14 LIBaAMM:
Ozan 2 0,5 Ot 6a
Ozan < 0,5 Ot 66
3BapHi 3'eAHaHHA 3 NONEpPEeYHNMM KyTOBUMMU LLIBAMU, LLO
BUKOHaHI:
— 3 MOBHUM NPOBAPOM:
15 Osan 2 0,5 Ot 4a
03an1 < 0,5 ot 46
— 3 HEMOBHUM MPOBAPOM:
Osan = 0,5 Ot Sa
Ozan < 0,5 Ot 56
3’€HaHHS 3 HaMyCKOM, LLO MaroThb:
— cbnaHrosi WBK B MiCUSAX Nepexoay Big enemeHTa oo
KiHLiB dorilaHroBmx LWBIB (PUCYHOK a):
16 Osan = 0,5 Ot 7a
03a1 < 0,5 ot ; 76
— 3BaptOBAHHS MO KOHTYPY (PUCYHOK 6):
Osan 2 0,5 o 6a
Osan < 015 Ot 66
o KpinneHHs pisHoro pogy acoHOK, ynopiB, LiK aHKEPHUX
— £9 _—[b NPUCTPOIB ANA KPiNNeHHs cTanesBumx KaHaTis, TOLWo,
17 = dbnaHroBumMM LUBaMu:
_—E Ozan 2 0,5 o 7a
| et L O3an < 0,5 ot 76
la 76
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KiHeub Tabnuui T.3

Cxema enemeHTa i Npyna
Ne n/n | po3sTallyBaHHsS pO3paxyHKOBOro XapakTtepucTtuka enemeHTa enemeHTa’
nepepisy )

*) Y no3Ha4eHHi rpynu enemeHTiB: iHOAEKC «a» O3Hadae, L0 3anuLIKOBI 3BaptOBaHHI Hamnpy>KeHHs
Osan > 0,5 ot ;
iHOoekc «6» o3Havae, WO 3anuLKOBI 3BapOBaHHI HAMPYXXEHHS ozan < 0,5 o1, A€ ot - rpaHnust TEKYYOCTi.

Mpumitka.

BenuumHy ozan BCTAHOBIIOKOTL PO3paxyHKOM abo ekCrnepuMeHTarnbHO.

Ana 3BapHMX 3'eQHaHb NpW NPOEKTYBaHHi HeObXiAHO MpuMMAMaTH, LLO BUCOKiI 3arMLLKOBI Hanpy>XeHHs
0zan > 0,5 ot BUHMKAOTb B MOMEPEYHMX LWBAX MPU 3BAPIOBaHHI €MEMEHTIB LUMPMHOW He MeHLwe Hix 200 mm i
TOBLUMHO Big 16 MM Ta B Mo340BXHIX LWBax A0BXMHOW Ginblie Hixx 1000 MM i TOBLUMHOW Ginblie Hixx 10 MMm.
[1ns donaHroBmx LUBIB BBaXKAETbCS LLO BUCOKI 3a5MLLKOBI HAMpPY>KEHHSA YTBOPIOOTHCH B MICLSX 3aKiHYEHHS LUBIB
He3anexHo Bif AOBXMHM LWBa Ta TOBLUMHN MeTany.
[Mpn po3paxyHkax Ha BTOMY 3BapHMX 3'€QHaHb Ta €MNeMEHTIB KOHCTPYKLUN 3 KOPOTKMMU LUBaMU HU3bKi
3aIMLLKOBI HAMPYXXEHHSA Ozan < 0,5 o HEOOXIQHO NpUIAMAaTK A4S IMCTOBOrO NPOKaTy TOBLLMHOK MEHLUE HiXX 16 MM
i dpacoHHOro NpoKaTy TOBLUMHOKW MeHLUe HiX 10 MM.

Tabnuusa T.4 — MNapameTpu ANs BU3HAYEHHA rPaHULb BUTPMBAnNoCTI

Fpyna 3HaueHHs o, Ans ctaneit 3 Ry, H/Mm? 3HaueHHs d ana cranen 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
4da 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
60 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

Tabnuua T.5 — XapakTepncTuUdHi 3Ha4YEHHS cepefHbOro KBagpaTUYHOIO BiAXUITEHHS SO:1
rpaHuLi BUTpMBaNOCTi

BenuuvHa 3anuLuKoBux HanpyxeHb S, MO rpynax enemeHTis
505 1 2 3a 4a ba 6a 7a
Gsan = 29 ot 35 28 12 10 8 6 4
05 1 2 36 46 56 66 76
san =T, ot 35 28 20 15 12 9 7
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OOOATOKY
(moBiakoBuiA)
BU3HAYEHHA KINNACY BUKOHAHHA

Y.1 [Insa 3abe3ne4vyeHHs HaginHOCTI BUKOHaHHSA pobiT 3rigHo 3 OCTY EN 1090-1, OCTY EN 1090-2 Ta
OCTY EN 1090-4 HeobxigHO BM3HA4YMTKU BiAMOBIAHWMIA Knac BUKOHaHHSA. Llen gogaTtok BcTaHoBMNoe 6a30Bi
npaeBuna pAns Takoro BM3HAYEHHsI Ha OCHOBI BMMOr OyAiBENbHUX HOPM, PO3POBSIEHMX Ha OCHOBI
HaLioHanbHMUX TEXHOMNOTYHUX TpaLuLin.

Y.2 Knac BUKOHaAHHS.

Y.2.1 Knac BukoHaHHA (EXC) — cuctemaTtnsoBaHuiA Habip BUMOT, 3a3Ha4YeHUX Afs BUKOHAHHS
cropyza, OKpeMOoi KOHCTPYKLii abo enemeHTa.

Y.2.2 [Ina BU3HAYEHHS BUMOr OO BMKOHAHHA cTaneBuX KOHCTpykuin 3rigHo 3 OCTY EN 1090-1,
OCTY EN 1090-2 ta ICTY EN 1090-4 knac BukoHaHHs (EXC1, EXC2, EXC3 abo EXC4) Tpeba BusHayatu
00 NoYaTKy BUKOHAHHSA poBiT. )KOPCTKICTb BUMOT 4O BUKOHAHHS MOCTYNOBO 36inbLuyeTbes Big knacy EXCA1
no EXC4.

Y.2.3 Knac BUKOHaHHSA BU3HAYa€ETbCA 3 BpaxyBaHHSM:

— Knacy Hacnigkie (BignosiganbHocTi) BignoeigHo go ABH B.1.2-14;

— KaTeropii KOHCTPYKLIiM, enemeHTa abo geTani BignoBigHo oo gogatka A,
— TUNY HaBaHTaXXeHHs BignosigHo go n. Y.2.4.

Y.2.4 [Ina BU3HAYEHHs KNacy BWKOHAHHA PO3rMSOAETbCA ABa TUMM HABaHTaKEHHS — CTaTUYHE
HaBaHTaXXEHHA Ta AVHaMIYHE HABaHTAXXEHHs, sIke MOXe MNPU3BECTU OO PyWHyBaHb Big yTomneHocTi. [ns
CTaneBuX KOHCTPYKLR, WO MiansraoTb Aii AUHaMiYHOro HaBaHTaXKeHHS nependavyeHo BULLMIA Knac BUKOHAHHS.

Y.2.5 BusHauyeHHs knacy BukoHaHHs (EXC) crig BMKOHyBaTK 3rigHO Tabnuui Y.1.

Tabnuusa Y.1 Bubip knacy BukoHaHHs (EXC)

Knac Hacnigkis Ta  karteropis| Tun HaBaHTaXXeHHS
BIANOBIAHOCTI CraTtudHe [JvHamiyHe

A EXC 3 EXC 39
CC3 b EXC 2 EXC 3

B EXC 2 EXC 2

A EXC 2 EXC 3
CC2 b EXC 2 EXC 2

B EXC 2 EXC 2

A EXC 2 EXC 2
CC1 b EXC 1 EXC 2

B EXC 1 EXC 2
a) Knac EXC 4 moxe 6yTu 3acTOCOBaHO [0 KOHCTPYKLN 3 eKCTpeManbHUMK Hacnigkamm BigMoOBM.

Y.2.5 HAKwo Kknac BWKOHaAHHSA, BCTAHOBIMEHWIN AN MNEBHUX eneMeHTiB Ta/abo peTanen,
BiZPi3HSETBCS Bif Knacy BMKOHAHHS, LLIO BCTAHOBIIEHO A0 KOHCTPYKLUIT B LjifloMy, ToAi Taki enemeHTn Ta/abo
petani cnig nosHavaTn oKpemo.
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MpumiTtka. Y koHcTpykuii knacy EXC 1 cnig 3actocoByBaTtu knac EXC 2 o Takux enemeHTiB:
— 3BapHi enemeHTK, BUroToBIIeHi 3i cTani knacy C355 Ta BuLle;
— 3BapHi enemMeHTn KaTeropii BignosiganbHOCTI b, siki 3’€4Hy0Tb 3BaproBaHHAM Ha GyaiBensHOMY
ManaaH4uky;
— efnieMeHTH, WO nig Yac BMPOGHMLTBa nigganucsa rapsyomy ¢OpmyBaHHIO abo TepMiYHOMY
00pobneHHto.
(Qodamok Y 3miHeHo, 3miHa Ne 1)
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OJOOATOK @
(moBiakoBuMiA)

BY3JI1 ®EPM 3 BE3MOCEPEQHIM NPUKPINJIEHHAM EJIEMEHTIB PELWWITKKX A0 NOACIB
Mpn pospaxyHKy By3niB ¢epm 3i CTPWKHAMM TpyOyacToro i [BOTaBpPOBOro nepepisiB i
MPUKPINIIEHHAM eNeMeHTIB  peLliTok 6e3nocepedHb0 A0 nosciB (6e3 (hacoHOK) peKoMeHOYETbCS
nepeBipsaATM Hecy4y 34aTHICTb IX eneMeHTiB 3rigHo 3 17.3.5 BignoBigHO pekomeHaaui HaBegeHux y [10].
®.1 Pepmu i3 rHyTO3BapHUX Npodcpinie
®.1.1 EnemeHTn By3niB pepm 3 3aMKHYTUX FHYTO3BapHWX MPOMIiNiB NpsMOKYTHOro nepepisy
(pncyHok ©.1) cnig nepeBipaTh 3rigHo 3 ©.1.2...9.1.6.

a — K-noaibHuin npu TpukyTHIA pewitui ; 6 — K-nogibHun npu poskicHi peLuiTui;
B — OMOPHWIA; I — Y-nogibHuin
PucyHok ®.1 — Bysnu pepm i3 rHyTo3BapHux npodinis

®.1.2 Y pasi 0OOHOCTOPOHHBOrO MPUMUWKAHHA OO0 MNOSACY OBOX Ta binblue enemeHTiB peLuiTku 3
3ycmnnsamMm pidHmMx 3HakiB (pmcyHok .1, a, 6), a TakoXX OQHOro enemMeHTa B ONMOPHUX By3Max
(pucyHok ®.1, B) d/D<0,9 1a g/b, <0,25Hecy4y 30aTHICTb CTiHKM MOSICY NpW MICLLEBOMY 3rMHAHHI
(NMpomaBntoBaHHi), OO €KOro NPUEOHYETbLCA pPeLliTKa, CNig MNEepeBIipATU Yy 30HI KOXHOI PEeLUiTKM, Lo
NPUEOHYETLCS, 3rigHO 3 OPMYIIOH:

{|Nd|+l,5|Md|] 7,(0,4+182/b) fsina., o
dy ) yeraypR A (by+g+2Df)

ne N, - sycunns B enemeHTi peLuiTku;

Md - 3rMHaNbHUA MOMEHT B MMOLWWMHI bepMn Big OCHOBHOrO BMSIMBY B €NEeMEHTI pPeLliTku B
nepeTuHi, LWo criBnagae 3 CTIHKOK MOSACY, A0 SKOro NpUeHYETbCH peLliTka (MOMEHT Bif »KOPCTKOCTI BY3riB
cnig BpaxoByBaTu 3rigHo 3 17.3.2);

O, - KYT NPUMUKaHHS eneMeHTa peLUiTku 40 Moscy;

V4
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V4 - KoedilieHT BNnmBYy 3HaKa 3ycuiins B eNnemMeHTi peLuliTkv, sk npuimaetees 1,2 npu po3Tsai i

1,0 - B iHWIKX BMNaaKax;
g - NonoBuHa BIiACTaHi MK CyMDKHUMMK CTiHKamu erieMeHTiB pewliTkn abo nonepeyvHol CTiHKM

po3koca i onopHUM pebpowm;
b, - poBXuHa AiNaHKM NiHil NepeTUHy enemeHTa 3 MOSICOM B HAMPSIMKY OCi MOSICY, O AOPIBHIOE

d,/sina,;

f - po3mip, sikuit po3paxoByeETbCS 3riAHO 3 hopmyroto f = (D—d)/Z;

Yp - KoeqilieHT BNMBY NO3LOBXHBOI CUIMN B NOSICI, SIKUWA BU3HAYAETLCA MPU CTUCKY B MOSICI, KO
|E|/(ARy) > 0,5 3rigHo 3 hopmyrnoio ¥, = 1,5—|E|/(ARy), B iHWMX Bunagkax ¥, =1,0;

TYT F} - MO30BXHS cMna B NOSCi 3 GOKY pO3TArHYTOro efieMeHTa peLuiTku.

(MyHkm ®.1.2 3miHeHo, 3miHa Ne 1)
®.1.3 Hecydy 3gaTHICTb CTiHKM nosicy B Y-NodibHuMx By3nax (pucyHok. ®.1, r), a Takox y By3anax,

3asHavennx y ®.1.2, npu g/b, >0,25 cnig nepesipsitn 3a hopmyroto:

1,7|M,| v, f sina
N, |+ . ] 4 z <I.
{ dy vy pR (b, +22Df)

(9.2)
®.1.4 Hecydy 3gatHicTb GiYHOT CTiHKM B NAOLMHI By3na B MiCLi MPUMUKaHHS CTUCHEHOrO efieMeHTa

npu d /D >0,85 cnin nepesipsatn 3a bopmyrnoto:
N,y,sin’a,
—dln> Tz (©.3)
2y.ykR td,
Ae Y; - KoemiulieHT BMnMBY TOHKOCTIHHOCTI MOSCY, AN BiAHOLUEHHA Db /t>25 NPUMMaeTbCA
piHum 0,8, B iHWIMX BUnagkax - 1,0;
k - KoeqiLieHT, Lo NPUIAMAETbLCS:

npu 4(t/Db)2 — R,/ E <0 srigHo 3 doopmyrioto k=3,6(t/Db)2E/Ry,
npu ()<4(I/Db)2—Ry/E<6-10_4 3riAHo 3 hopMyroo k=0,9+670(t/Db)2—170Ry/E,

B iHwux Bunagkax k=1,0.
(MyHkm ®.1.4 3miHeHo, 3miHa Ne 1)
®.1.5 Hecyuy 30aTHICTb eneMeHTa peLliTkM Y 30Hi NPUMUKaHHS A0 NOSICY Crif nepeBipsaTu:
a) y By3nax, 3a3HadyeHunx y ®.1.2, arigHo 3 bopmynoto:
0,5|M,])y,(1,4+0,018D/¢t)sinc,
N+ = kR A
b VeV a4,

pe k - cnig BusHauatn, sk y ®.1.4, ane 3 3aMiHOI xapakTepUCTUK NOSICY Ha XapaKTepuUCTUKK
ernemMeHTa peLuiTku:

<1, (®.4)

D, na 6inblwe i3 sHavenb d abo d, , ¢ Ha t i Ry Ha Ryd;

Ryd - pO3paxyHKOBWUI onip cTasni enemMmeHTa peLuiTky,
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AN enemeHTa peLliTkKM HekBaapaTHOro nepepidy B niBy 4actuHy dopmynu (©.4) cnig BeBognTn
31+d/d,)

2Q2+d/d,)’

0) y By3nax, 3a3Ha4eHux y ¢.1.3, 3rigHo 3 doopmynoto:

0,5|M _ i
[INd|+ d|];/n[1+0,01(3+5d/D 0.1d,/1,)D/d]sine. _ ©5)
d 7c7dkRydAd

MHO>XXHUK

b
ne td - TOBLUMHA CTiHKM (NONMLi) enemMeHTa peLliTKu.

Bupas B kpyrnmx gyxkax gopmynu ($.5) He NoBMHEH BYyTN MEHLLE HiX HYIb.
[na enemeHTIB peLUiTKM HeKBagpaTHOro nepepidy B niBy yacTuHy cdopmynu (P.5) cnig BBOAMTU

MHOXKHMK (1+d/db)/2.

@®.1.6 MiyHicTb 3BapHMX LUBIB, L0 NPUKPINKTbL efIEMEHTU PELLITKX OO0 NOACY, Chif nepesipaTu:
a) y By3nax, 3a3HadyeHunx y ®.1.2, arigHo 3 cbopmynoto:

0,5[M .
(INd|+ L d|]7,1(1,06+0,014D/t)sma
b

iy (®.6)
Bik,y R, (d+2d,/sina.)

,u,e,Bf , kf , wa cnip npuitmaTy 3rigHo 3 16.1;
6) y By3nax, 3a3Ha4yeHux y ¢.1.3, 3rigHo 3 doopmyrnoto:
0,5\M - i
(INd|+ d|jyn[1+0,01(3+5d/D 01d,/1,)D/d]sina, _ 7
d, 4ﬁfkfdb76R

®.2 ®epmu 3 Kpyrnmx Tpyo
®.21 EnemeHTn By3niB depm 3 kpyrnux Tpyo (pucyHok @.2) cnig nepesipAaTM 3rigHO 3
$®.22...9.25.

wf'

a 0] B
a — K-nogibHnn; 6 — X-nofibHuin; B — onopHuii
PucyHok ®.2 — Bysnu depm 3 kpyrnux Tpyb
®.2.2 Y pasi npMMMKaHHA 0O MOsICY OEKiNbKOX eneMeHTiB pewiTkn (pucyHok ®.2, a, 6), a Takox
OAHOro enemMeHTa B ONOpHUX By3nax (pucyHok ®.2, B) Hecy4vy 30aTHICTb CTiHKM NOSACY MpU MiCLLEEBOMY 3rUHi
(npogaBntoBaHHI) cnig, NepeBipATM Y 30HI NPUEQHAHHS KOXHOT PeLLiTKM 3a hopMynamu:

> &Ny, sine, /y, /(yD].yer) <1,j=L...,n, (®.8)
p ‘
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s

[e [ - HoMep MNPUIErNoro enemMeHTa;

J - HOMep MpWNernoro enemMeHTa, Lo Po3rnsAaETLCS;

7/nsinaj/(t//j2S)£l, (®.9)

& - KoeilieHT BMMMBY poO3TallyBaHHA KOXHOIMO 3 CYMDKHUX nNpUrernimx enemMeHTiB Mo
BiZJHOLUEHHIO A0 TOro, WO pOo3rnsgaeTbes, BUSHA4YaeTbCa 3rigHo 3 Tabnuueto .1, npu i=j 8,-]- =1 X
M, - KoedilieHT, Npu i=j , KM BU3HA4YaEeTbCs 3rigHO 3 (hopMyIiolo:
p=ta, LTV
= Wl sin,

TyT }/dj - KoedilieHT BNNMBY 3HaKa 3yCUNNs B MPUSErnoMy eflieMeHTi, WO po3rnsaaeTbes,

,npu i £ J =1,

npuinmaeTbcsa 0,8 npu postaryBaHHi i 1,0 - B iHWKX BUNagkax;
}/Zj - KoediLiEHT BNIIMBY AOBXMHM NPUMUKAHHS €M1EMEHTA, LLO PO3rnsiAacTbCs:

- ANs UNiHgPUYHUX NpUMKKaHb (Tpyo) 7Zj =1 ;

- anda HeLI,I/IJ'IiH/J,pI/I‘-IHI/IX NPUMUKaHb, BU3HA4YaETbCA 3a q)opmynoro

[.—b.

Z J

R s A
79 = 20D b))

TYyT bj abo bl-- LUMPUWHa npunernoro enemMeHTa (ons Tpybyactoro enemeHTa bj = dj abo

bl = di );

Mj — 3rMHaYMA MOMEHT BiJ OCHOBHOMO BMJIMBY Y €MNeMEHTI, WO po3rnisaaeTbCs, B NEpPEeTuHi,
AKUA NPOXOAUTL Yepes TOUKY NepPeTUHyY OCi LibOro efieMeHTa 3 TBipHO MOSACY Y NIOLWMHI BY3Na;

. - poBXWHa AINSHKM MPUMUKAHHS eNleMeHTa, LU0 PO3rMsAAEThCs, BU3HAYAETLCS 3rigHO 3

zj
cpopmynioio [, =d; /sina;;
N, Nj - 3yCUNNA B enemMeHTi PeLUiTKM, WO NPUEAHYETLCS [0 NOACY, NPUNHATE 3 ypaxyBaHHAM
3HaKa «nnic» Npu po3Tasi, «KMiHYC» MPU CTUCKY;
w; =arcsinB,,, ne B, =b,;/ D,
YT bwi - LUMPUHA OXOMIEHHS MOSACY MPUIErNMUM efIeMEHTOM MK KPOMKamy 3BapHOro wea (npu
ﬂ,. < 0,7, ne ﬁi npunmaeTbes 3rigHo 3 Tabnuueto ®.1, gonyckaetTbca NpuimaTi ,HWI. =f;, npun ﬂ, > 0,7
cnig npwiamatun b, = b, —ly);
npn B; <0,7 ponyckaetses npuivmatn ; =1,054;;
npu B, > 0,7 ponyckaetsea npuiivatn i; =1,058,(1+0,1553,);

}/Dj- KoedilieHT BNAMBY NO340BXHBOI CUNN B NOSACI, SIKUN BU3HAYaETbCS NMPU CTUCKY B NOACI 3rigHO

3 opmynoto ¥, =1—-0,5[F /(ARy)]2 ;
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ne F ;= TMO3MOBXHSA cuna B nosici 3 OGOKYy pO3TArHYTOro erieMeHTa pewiTku; B iHWNX

=1:

BMNagkax 7/0] ;
Vij - KoedpiLieHT BNNMBY NiAKPINAeHHs CTiHKM Noscy Yy By3ni nonepevyHumMun pebpamu, giacpparmamu

TOWO, npuAMaeTbcs piBHMM 1,25 npu posTallyBaHHI NigKPINMOBanbHOrO pebpa B Mexax AinsHKM
pOo3rnagyBaHOro NPUMUKaHHS i 1 - B iHLUMX BUNadKax;
S - xapakTepucTika Hecy4oi 30aTHOCTI NOACY, LLO BU3HAYAETLCS 38 POPMYIIOH:

S=13(1+0,026)t°R,y... (®.10)

TyT O =D/t TOHKOCTIHHICTL Nosicy.

Taonuua &.1
PosTaluyBaHHSA oci CyMibKHOro
ernemMeHTa, Wo npuMuKae go noscy, Tun g P
BiJHOCHO OCi enemMeHTa, Lo By3na i ij
po3rnagacTbCcs
L34, (1+0,020
3 Toro x 6oky nosicy K - - 6 )
1+0,040
o 7\ 3w (1+0,020)
0<s; <D | “\ 2D | 145,48 +5.65°
3 npoTunexHoro 6oky nosicy X / A B e g’
>D 0

Mpumitka 1. o, - HaNMeHLa BigcTaHb B340BX OCi MOSACY MidXK 3BAPHMUMU LLIBAMMU, LLIO MPUKPINIIOTb A0 MOSAC
glJ

po3rnaayBaHui i CYMKHUI eneMeHT peLUiTku (MO340BXHiN NPOCBIT):

b, b

(D (ctgo +ciga )—2
By =\ g T \FEATAEE )T sing;  sing,

S.. — BiCTaHb B34OBX NOSACY MixX BopTamu npunernmx po3rnsiHyTOro i CyMiKHOIO €feMeHTIB:
y

S :[%Jl—ﬁfvi +el.chtgal. +(§«/1— ij +el.j]ctgaj

ﬂi = bl- /' D - BigHOLIEHHS! LINPUHU NPUMMKAHHS CYMDKHOTO eneMeHTa Ao fdiaMeTpy nosicy (Ans

TpybyacTMx enemeHTiB ,B, = dl. /D )-

Mpumitka 2. 3Ha4yeHHs é:-- NPUAMaTbLCH PIBHUMM:

npu g <0 ;=0,6;
npu 0< g, <D ¢;=1-0,4(1-g;/ D)*;
pu g > D g =1
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®.2.3 Hecyuy 30aTHICTb CTiHKM TpyBYacTMX eneMeHTIiB peLliTku nobnunay npumMmkaHHsa 4o nosicy
cnig nepesipaTU 3a hopmMynoto:
N(+ao)y, <1
]/cydycdRydAd

ae & - koediuieHT, wo gopisHioe: 0,008 - ans poskociB B K-nogibHUX By3nax, Npu po3paxyHKy

(@.11)

NPUMUKaHb AKX 3HAYEeHHSA KoediuieHTa (lj BM3Ha4yeHoro 3a Ttabnuueto d.1, ctaHoBUTL MeHwe 0,85;
0,015 - B iHWKMX BUNagkax;

Ved - koediuieHT ymoB poboTu, wWwo gopiBHioe: 0,85 - ons enemeHTiB, WO NepeTUHaTLCA y BY3ni 3
ABOMa iHWMMW eflieMeHTaMU, WO MatoTb Pi3Hi 3Haku 3ycunb; 1 — B iHLUMX BUNaaKax.

@®.2.4 TNpu nigkpinneHHi CTiHKKM nosicy y By3ni (y MiCUAX NPUMUKaHHSA MPUIIErNIOro enemeHTa, Lo

PO3PaxoBYETLCS) NPUMETTO | NPYBAPEHOD A0 MOSCY HaKNafKow TOBLUMHOW [, 3aMicTb Ry y dopmyni

(©.10) cnig npunmaTt po3paxyHKOBUI Onip cTani Haknagku Rya; 3amicTb [ - 3BefieHy TOBLUVHY tef, AKa

NPUIAMaeTbCs: AN PO3TATHYTUX NpWUnernux enemexTis f,, ane He Ginble 1,5¢; ons ctuchytux -

Ly 70,25, ., ne t,,,.- 6inblua, a £, - MeHwa 3 TOBWMH ¢ Ta [, .

@®.2.5 MiuHicTb 3BapHUX LUBIB Y pasi pidaHHA Tpyb 3i CKOCOM KPOMKW OOMYyCKAETLCS NEpPEBIPAT 3a
dopmMynoto:

<1 (@.12)

ae Rwy - pO3paxyHKOBWI OMip 3BAapHOro CTMKOBOIO 3'€QHaHHS, L0 NPUNMaETbCs 3a BkasiBkamu 16.1.

®.3 Pepmu 3 ABOTaABpIB

®.3.1 By3nu chbepM 3 ABOTaBpiB 3 napanensHUMKU rpaHsMy nonuub (pucyHok @.3) cnig nepesipATx
BPaxOBYHOYU:

— Hecyuvy 34aTHICTb AiNsHKN CTiIHKW NOACY, BiAMOBIAHOT CTUCHYTOMY €fTEMEHTY PELUiTKM;

— Hecyyy 3aTHICTb MONepeYyHoro nepepisy nosicy Ha 3cyB.

fw
|
D
a 6 B
a - K-nogibHum npu TpUKyTHIN pewiTui, 6 - Te X came, Npu PO3KICHIN peLuiTLi;
B — OMOPHUM

PucyHok ®.3 — Bysnu cbepm 3 gBoTaspis
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®.3.2 Y pasi 0AHOCTOPOHHLOIO NPUMUKAHHS 4O Nosicy ABOX abo GinbLle 4BOTAaBPOBUX €fIEMEHTIB
PELUITKK i3 3yCumnnsiMmn pisHMX 3HakiB (pucyHok .3, a, 6), a TakoXK OQHOro enemMeHTa B OMOPHUX By3nax
(pncyHok ®.3, B) npu g <15 MM Hecyyy 34aTHICTb NOMULI NOACY Crif, NepeBipATH AN KOXHOro Npunermnoro

enemeHTa 3a opMyso:

M| yoRE( 2d, D 242D
N,|+—== |y, / > b_+— +
@ | d, ItV Ty sina, d, sina,

J+Ryd(Ad—tdd) <1, (®.13)

Ae Y p - koediuieHT, Wo BU3Ha4yaeTbes 3rigHo 3 #.1.2.

®.3.3 Hecy4y 3gaTHICTb AiNAHKM CTiIHKM ABOTaBPOBOro MOsiCy nif Ai€el CTUCHYTOro ABOTaBPOBOro
enemMeHTa peLliTku cnig nepesipaT 3a oopMyIio:

Nyy,sin*a. [(1,5 yyp, Rdyt,)<1, (.14)
e 1, - TOBLUMHA CTIHKW MOSCY.

®.3.4 Hecy4yy 3gaTHiCTb nmonepevHoro nepepisy ABOTaBPOBOro NOSACY nig BAMBOM Nepepisyoyol
cunu y By3ni cnig nepesipsaATV 3a OPMYINOL0:

Oy, I { 7.y RI[A— (2~ ) Dt+(t,+2r,)t]}<1, (®.15)

ae Q - nonepeyHa cuna y By3ni piBHa MeHLUIOMY 3 00OYTKIB Nd Sindaz;

7/;3 - KoeilieHT, Lo OOpPIBHIOE 1,3 -o/ Ry , ane He binbLue Hix 1,0;
Rs - pOo3paxyHKOBWUI onip 3CyBY CTasi Noscy;

y= 1/\/1+16g2 /(3%);

7 z - padiyc 3aoKpyrneHHsa npoduinto nosicy.

@®.3.5 Hecyuy 3gaTHICTb 4BOTaBPOBOro efieMeHTa peLliTkM nobnuay npummukaHHsa o noscy crig
nepeBipsTM 3a OPMYIIOH:

N,y,(1+0,05d/t)/( 7.7, R,A4)<1, ($.16)

ne 7, - KoediLieHT, Wo npuimaeTbea 3rigHo 3 ¢.1.2.

®.3.6 Mepepi3 3BapHMX LWBIB, WO MNPUKPINIOITL €NeMeHTU peLliTku A0 MNOoSAcy, crnig npunumatu
BiAMOBIAHO HECYYOi 34aTHOCTI AiNSHOK KPinneHHs (Monuupb, CTIHOK) ABOTABPOBOro eNeMeHTa PeLLiTKN.
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JOOATOK X
(moBiakoBuiA)
PO3PAXYHOK BAJIOK I3 THYYKOK CTIHKOKO TA PEBPAMU

X.1 [lo uboro gogartka BKITHOYEHi PO3’SICHEHHSI OO0 pO3paxyHKiB Ganok i3 rHy4ykow CTiHKOH Ta
pebpamu BignoBigHO A0 pekomeHaadin, HaseaeHux y [10].
X.2 PospaxyHkoBi pbopmynu y 22.2 HaBeaeHi Ana 6anok i3 cTiHkamu, Sk NigkpinneHi nonepeyHnmu

pebpamu XOPCTKOCT i HECYTb CTATUYHE HABAHTEXKEHHS. YMOBHA THYuKICTb CTiHkM A, = (h / t) , /Ry /| E

sHaxoguTbest B Mexax 0 <A, <I3. O6mexeHHs 3Bepxy 3pobneHo Ans 3anobiraHHs BUMMHAHHIO B
MOLWMHI CTIHKM CTUCNMX MosiciB Ganku, Aki BMKOHaHIi 3 nMCTOBOI cTani. OBMeXeHHs 3HM3Yy BKas3aHo
OPIEHTOBHO, TOMY UMM METOOOM pPO3paxyHKy MOXHa KOpuUCTyBaTuUca | npu /1W <6, skwo

nepeBipKM BMKOHYOTbCS BignosigHo Ao 9.5.1 — 9.5.3. CyTHiCTb 3aCTOCOBYBaHOro MeToay nonsirae B obniky
3aKPUTMYHOI CcTagii poboTH CTiHKM.

X.3 HanGinbw noBHe piweHHs ans 6anku CMMeTPUYHOro OBOTaBPOBOrO Mepepisy npu 4YncToMy
3MMHI OTpMMaHo B poborTi [11]. paHWYHi 3HA4YEeHHA MOMEHTY M, 3HaMOEHO 3 PIBHAHHS, sIKe anpOKCMMYE
TOYHE piLlEHHS:

M, /(WRy):(y/+0,224;()/(1,y+0,224), (X.1)

ne w=Ag/ A, x=0,259+1,945/(2,-11).

B Tabnuui X.1 HaBeAeHi 3Ha4YEeHHA rpaHNYHUX MOMEHTIB, siki obuMcneHi 3rigHo 3 hopmynoto (X.1).

Ta6nuusa X.1-TpaHn4Hi MOMEHTU

S BHaverHs M, /(WRy) npu A,,,, WO [opiBHIOE
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

(Tabnuyto X.1 amiHeHo, 3miHa Ne 1)

Entopun rpaHuyHmx memOpaHHuX HanpyXeHb ox [11] nokasyloTb, WO B 30Hi po3Tary entopa 6nmsbka
00 NiHIMHOI, ane KpanoBe HanpyXeHHS He AocsArae rpaHuui TekydocTi. [ns npakTMYHUX po3paxyHkiB y 22.2
NpuUrHATa CNpoLleHa CXema rPaHWYHOro CTaHy, B SKi CTMUCMa 30Ha CTiHKM SABnsie COOOK MPSMOKYTHUK
3aBBMLIKM hs 3 HanpyXeHHsM, WO AOPIBHIOE po3paxyHkoBomy onopy R, (pucyHok X.1). Kpanose
po3TAryBarnbHe HamnpyXeHHS TakoX MPUAHATO TakuM, L0 AOPIBHIOE abCONIOTHIM BenuyuHi Ry. MNpu manin

TOBLLWMHI MOSACIB B NOPIBHSHHI 3 BUCOTOK CTIHKU | (hl /l‘)‘ /Ry / E =0,85 otpumana dopmyna (22.2),

ska gae Tpoxm 36inbweHi (Big 1% po 3,6 %) 3HayeHHA My, OCKiNbKM B LiACHIA entopi HanpyXeHb B
PO3TArHYTOMY NOSCI pO3paxyHKOBUI ONip HE AOCAraETbCA.
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Af R,
t |<
N
Ay R,
a 5]

a — nepepia 6anku; 6 — entopa HanpyxeHb
PucyHok X.1 — Cxema rpaH14HOro ctaHy nepepisy 0anku npu 3ruHi
X.4 TlonepevHa cuna Qu SKa CNPUAMAETLCA CTIHKOK, CKMAZaeTbCs 3 [OBOX 4YacCTWH: CUMU

ch =2'Cpht, WO BigNOBIAAE KPUTUYHOMY HaBaHTaXEHHIO, | 00AaTKoBOI cunv AQ, WO BMHMKAE B

3aKPUTKYHIN CcTadil BHAcnigoK YTBOPEHHS AiaroHanbHoi abo 6nM3bKOo A0 Hel po3TArHyToi cmyrun. PisHi
MoZeni BiOPI3HAKTLCSA KYTOM Haxumy i LIMPUHOK UiEi CMYrM, a TakKoX 3HAYEeHHsIM [PaHU4HOro
PO3TAryBasibHOrO Hanpy>XeHHs1 (PO3MOAiNn HanpyXeHb 3a3Bu4yail BBaXXaeTbCs pPiBHOMipHUM). B poboTi [11]
NMPUAHATO, WO BiCb CMyrM 36iraeTbCcs 3 AiaroHanno (PUCYHOK X.2), a LUMPUHA CMYrM BU3HAYaETbCS
MOMOXEHHAM NNACTUYHOrO LLApHipa, WO BUHMKAE BHACNIAOK BUTMHY noscy. B nepepi3 nosicy Bkno4aeTbCcs

cmyra cTiHkm wwupuHoto Big 0 go 30t B 3anexHocTi Big Tcp/Ry. paHnM4HEe HanpyXeHHs pos3Tary y

JiaroHarnbHi CMy3i 3HaxoanTbCH 3 YMOBW, LLIO iIHTEHCUBHICTb HaNpyXeHb AOPIBHIOE rpaHuLi TEKYYOCTi.

oy

a
RN <
Y

PucyHok X.2 — Cxema Biaciky 6anku npu 3cysi
MeTtopq Pokku-LLUkanoyaa [12] MOXNMBO ICTOTHO CNPOCTUTK 3@ SOMOMOrOK NpuUnyLleHb, Lo BeayTb
00 0esIKOro 3MEHLLEHHS rpaHNYHOro HaBaHTaxeHHs. Llen BapiaHT peanizoBaHuii B uyux HOpMax.
'paHnyYHEe OOTMYHE HanpyXeHHs B CTiHUi 7, BU3HAYAETLCA 3rigHO 3 POPMYIIOH0:

_ 7, /R, +2(¢, /Xl ~7,\3/R )

z,/R, D) (X.2)
ne u=alh;
CO /a— BU3HA4YaAETbCA 3 (bOpMyﬂZ
0,01<a<0,03; ¢,/ a=0,05+5a; x3)
0,03<a<0,1 ; ¢,/a=0,11+3¢;
. 4Wp (1;2:02 /az) ; X4)
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e W, — nnacTuyHUn MOMEHT Omnopy nepepidy Mnosicy, A0 SIKOTrO BKIMOYMAETLCA CMyra CTiHKM

saswupwkn 0,57 [E / R, ; npn oB4ncneHHsx 3rigHo 3 dopmyrnolo (22.5) Ana npyxHoOro Taepa 3amicTb

W, nigctaBnsetbes 2Wiin.
AKWO B NpakTUYHUX po3paxyHKax BUXOOWUTb, LLO co/a>0,4, TO HeobxigHO MpurUmaTy co/a:0,4.

3HadeHHs 7 cnig obuncnioBaTh 3 ypaxyBaHHAM MPYXXHOrO 3alleMIeHHs CTiHKM B nosicax, Hanpuknaa, 3a
dopmyrnoto (9.42). 13 popmynu (X.2) oTpumaHa dopmyna (22.3).

X.5 B onucaHin mopgeni rpaHM4HOro CTaHy 3akpuTudHa poboTa CTiHKM OOYyMOBIEHA MOSIBOHO
AdiaroHanbHOI pO3TArHYTOI CMYrM, OTXe, pebpo Mae BUMKOHYBaTW POSfb CTMCHYTOrO CTOSIKa i crnipunmaTtu
3ycunns 3rigHo 3 (oopMyIioHo:

AQ=(r, -1, )ht (X.5)
B nepepia pebpa MOXHa BKIOYUTM YACTUHY CTIHKM MO O,65t,/E/Ry 3 KOXHoro 6oky. Mpwu

nepesipLi MiLHOCTI i CTIMKOCTi OAHOCTOPOHHLOrO pebpa cnig BpaxoByBaTW €KCLEHTPUCUTET CUNKN CTUCKY,
Lo OOpIiBHIOE BiACTaHi Big CepeaMHHOl MMOLWMHU CTiHKM OO LeHTpa Baru nepepisy pebpa. Llen cnoci6
po3paxyHKy HaBedeHo B LMX HOpMaXx.

X.6 KombGiHauis BWUIrMHYy i3 3CyBOM TEOPETUYHO pPO3rNsAHYTa 3 BUKOPUCTAHHAM 3BUYANHUX
npunyweHb (NpyXHa nnacTuHKa, YMOBHI KpuTepii rpaHuyHoro ctady). KpmBa B3aemofii MOMEHTY i
nonepeyHoi cunu 6nmusbka 0O BiAOMOI KPMBOI ANA KPUTUYHUX HaBaHTaxeHb. CrpaBXHS KpuBa NOBMHHA
OyTK BinbL ONYKMNOK, OCKINbKM (OOPMM BUMMHAHHS Bif rP@HUYHONO MOMEHTY i FPaHUYHOT NOMNEePEeYHOi Cunu,
LLIO Ait0Tb OKPEMO, PO3pPi3HATLCA Birblue HixX BignoBigHI BNAcHi hyHKLIT NiHINHMX KpanoBMX 3agau.

EkcnepumeHTanbHa nepeBipka BMKOHaHa Ha Marnomy u4uchi 3paskiB, TOMy Ans NpakTU4HUX

po3paxyHKiB 3a3BuYal pekoMeHOylTbCA eMMNipuYHi KpuBi B3aemopdii B koopAanHaTax Q/ Qum M/ Mu
(cumBonuM 6e3 iHOEKCIB BiQHOCATLCS OO0 KOMOGIHOBAHOrO HaBaHTaXXEHHS), 30kpema, cdopmyna (22.1), ska
A€ HeBENVKUIM 3anac HeCcy4oi 30aTHOCTI.

X.7 TpaHuyHe 3Ha4YeHHsA 30cepeKeHOi Cunu, NpPUKNageHoi OO nosicy ( ) ABOTaBpPOBOI

brty
TOHKOCTIHHOI 6anku, 3HaxoaMTbCA 3 YMOBM, LLO HaWbinbLle Hanpy>XeHHs B CTiHUI Mig BaHTaXeM LOPiBHIOE
po3paxyHKOBOMY Oropy:

F,=3261R 1/t (X.6)
bt
A

=1L X.7

fe 0 (X.7)

Togai:

4 1

3 3
2u =1’42[t_f) & =1’42[t_fj3 & B (X8)
t’R, t Nt t) \t

Mpn nepepayi TMCKYy 4yepe3 MonuUK ABOTaBpa, WO NnexuTb Ha Oanui, abo 4vepes npoknagky
3Ha4YeHHsa F, moxHa 30inbwnty Ha 10 %.
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OOOATOK L
(moBiakoBuiA)
PO3PAXYHOK BAJOK I3 THY4YKOKO HENIAKPINNEHOKO CTIHKOKO

.1 [lo uboro gogartka BKITHOYEHi pO3’ICHEHHS LWOA0 pO3paxyHKiB Banok 3 rHy4kor HenigKpinmeHow
CTiHKOIO BiAMNOBIAHO 40 pekomeHaalin, HaBeaeHux y [10].

.2 PekomeHngauii upboro gogaTka MOLUMPHOKOTLCA HA PO3PaxyHOK i MPOEKTYBaHHA 3BapHUX
ABOTaBpoBMX 6Ganok i3 cTani 3 rpaHuueld TekydocTi Ao 430 H/Mm? 3i CTiHKamu, He YKpinneHumu
nonepeyHnMmM pedpamm KOPCTKOCTI, 3a BUHSTKOM OMOPHUX LINAHOK, Ta TaKMX, SKi MalTb THYYKICTb

7<2,<10.

Ll.3 Po3paxyHok po3pi3Hunx 6anok, HaBaHTaXeHUX pPiBHOMIPHO pPO3MoAifieHMM HaBaHTaXeHHAM, cnif
BMKOHYBaTM BiANOBIAHO A0 BMMOTI po3ainy 22.

Ona oTpyMaHHs PiBHOMILHOIO MNOMEPEeYHOro nepepidy B MPOFOHHIA i OMOPHUX 30Hax Ganku

A, L Ry

3HaYeHHs W= cnig npusHavaty B mexax 22 <y < 26.
A h Ry
U.4 Miunicte nepepisiB 6anok, HaBaHTaXeHMX HEPIBHOMIPHUM HaBaHTaXEHHAM, Cnif nepesipATv
3rigHo 3 hopmynamu:

npw ynM/MuSO,S, 7,910, <1, (L.1)
o 0,5<7,M | M, <1 (7,0/0,-05) +(7,M / M, -0,5)" <0,25, w.2)
npu y,M /M, =1, 7,0/0,<0,5, (L.3)

ae M Q - BignoBigHO MOMEHT i monepeyHa curna B po3rngHyTOMY nepepisi 6anku;
- FP@HNYHUIA MOMEHT, SIKUA OBYNCIIHOETLCA 32 HOPMYIIOH:

A, R
M, =R Ah, 0,95—f+ﬂ§(1—§j, (LL4)
A4, Ry A\ 2

ae A= hw/f;
Qu - rpaHM4YHa nonepeYHa cuna, ka obYMCETLCA 3a OPMYIIOHD:

4
27-10 +31[Aw+0,25Af+h_Wj Ry

O, =hyt (LL.5)

22 I 210

LU.5 MNpn nepenayi HaBaHTaXXeHHS Ha BEPXHi NosAC cnig nepeabadyaTn KOHCTPYKTMBHI 3axoaum, Lo
BUKIIOYAOTb MOSIBY EKCLIEHTPUCUTETY, KM NEPEBULLYE NOSTIOBUHY TOBLLMHMW CTiHKN.
L}.6 lMoyaTkoBi MpOrMHU CTiHKM ©anok Wo[o BepTuKanbHOI NIOWWHN HEe MOBMHHI NepeBuLlyBaTtu

BeJTMYNHN hwﬂ_’w . 10_3 , CM

LU.7 3aBoacbkuiA 3BapHMI CTUK CTiHKM CRig po3TalloByBaTW Ha BiACTaHi He MeHLwe Hix 3hy Big
onopHoro pebpa.

w
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(moBiakoBuiA)
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Knio4yoBi cnoBa: aHTeHHa cnopyga 3B’'A3ky, ©e3neka, BWIOTOBMNEHHS, TgpOTEXHIYHa cnopyaa
piykoBa, rFHy4ka CTiHKa, rogpoBaHa CTiHKa, FPaHW4Hi CTaHW, OOBrOBIYHICTb, 3rMHHI eneMeHTW, FiHis
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