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JIEP)KABHI BY IIBEJIbHI HOPMU YKPATHU

CTAJIEBI KOHCTPYKIII
HopMu npoexkTyBaHHs

CTAJIBHBIE KOHCTPYKILINHN
Hopmel npoekTupoBaHus

STEEL STRUCTURES
Design code

YuHHUHA B

1 COEPA 3ACTOCYBAHHA

[{1 OyaiBenbHI HOPMHU MOUIMPIOIOTHCS HA MPOEKTYBAaHHS CTAJIEBHX KOHCTPYKIIM
OyJIMHKIB, OYylIBEIb 1 CIOPY/ (Z1alil — CHOPYU) PI3HOTO MPU3HAYEHHS, 0 TPAIIOIOTh 32
TeMIepaTypd HaBKOJMIIHLOTO cepefoBuia He Buime HDK 100°C 1 MOXIMBUM
KOPOTKOYACHUM TMIJABUIIEHHSAM TemrepaTtypu a0 150°C 0e3 o3Hak HaA3BUYaWHOI
CUTYaIIii.

Hopmu BCTaHOBITIOIOTH BUMOTH JI0 MTPOEKTYBaHHS CTAJIEBUX KOHCTPYKIIH, Y TOMY
YUCIl MOpU iX 3BEICHHI, PEKOHCTPYKII Ta PEMOHTI, a TakKOoX MNpU BH3HAYECHHI
MPUAATHOCTI J0 €KCIUTyaTallli ICHyIOUYUX KOHCTPYKIIIH.

[Ipu mpoekTyBaHHI CTaleBUX KOHCTPYKIH, 110 MepedyBarOTh B OCOOJIMBHUX
yMOBaxX eKCIuTyaTtamii (Hampukiajg, KOHCTPYKII TOMEHHUX Ieued, MariCTpalbHUX 1
TEXHOJIOTIYHUX TPYOOTPOBOJIIB, pPe3epByapiB CIEMIATBLHOTO MPU3HAYCHHS, KOHCTPYKITIH
CHOpYA, WO MiUISTaloTh CEHCMIYHUM, IHTEHCUBHUM TEMIIEpAaTypHUM BIUIMBaM a0o
BIUTUBAM arpeCUBHUX CEPEIOBHUII, KOHCTPYKIH TIAPOTEXHIYHUX CIOPYH), KOHCTPYKIIIH
VHIKQJIBHUX CIOPYA, a TaKOX CIHeialbHUX BUAIB KOHCTPYKIIN (TIOmEepeaHbo
HaIpy>XeHuX, TpaHCHOPMOBAHUX, MOOITLHUX) HEOOXIAHO JOTPUMYBATHCH JOJATKOBHUX

BUMOT, SKI BIJOOpakarOTh OCOOJMBOCTI POOOTH IMX KOHCTPYKIIM Ta mependadeHi
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BIIMOBITHUMHU OYiBEJIbHUMU HOPpMaMU Ta HOPMAaTUBHUMHU JIOKYMEHTaMHU.

Hopmu He po3noBCIOKYIOTECSL Ha MPOEKTYBAHHS CTAJIEBUX KOHCTPYKIIH MOCTIB,
TPAHCIIOPTHUX TYHENIB 1 TPYO MiJ HaCUTIaMHU.

Hopmu He mnommupioloTbcsi Ha BUOIp TEXHIYHUX PIIEHb Ta POOOTH IIOAO
CHCIIaJIbHOTO  3aXUCTy  CTaJeBUX  KOHCTPYKIIA  (BOrHE3aXWUCT,  BTOPUHHHI
MPOTUKOPO3IMHUN 3aXUCT, BUOYX03aXHILEHICTh TOIIO).

HopMu He nommproroThCsl Ha MPOEKTYBAHHS CTAJI€BUX TOHKOCTIHHUX KOHCTPYKIIIH
13 XOJIOAHOTHYTHX MTPOQLIIB.

{A463ay oonyueno na niocmaei 3minu No 1}

2 HOPMATHUBHI TIOCUJIAHHSA

JIbH A.2.2-3:2014 Ckmnaj Ta 3MICT IPOSKTHOI TIOKyMEHTAITli Ha OY/1IBHHIITBO

JIbH B.1.1-7:2016 IToxexHa 6e3neka 00'ekTiB OyAiBHUITBA. 3arajbHi BUMOTH

JbH B.1.1-12:2014 ByniBHUIITBO Y CEHCMIYHUX paiioHaX YKpaiHU

JIbH B.1.2-2:2006 HaBanTtaxeHnHs i BriinBUu. HopmMu mpoekTyBaHHS

JBH B.1.2-7-2021 OcHoBHi BuMoru a0 OyxaiBensb 1 ciopy . [loxkexxHna 6e3neka

JBH B.1.2-14:2018 3aranbHi npuHIUIIM 3a0€3M€UeHHS HAIHHOCTI Ta

KOHCTPYKTHBHO1 O€31eKu OyaiBelb 1 CIIopy/1

_ INapoTexniuni ciopyau. OCHOBHI MOJOKEHHS

CHulI 2.09.03-85 Coopy>keHus npoMbIlUIeHHBIX Tpeanpusatuil (Cnopyau

IPOMHUCIIOBUX I AMIPUEMCTB)

JACTY b A.2.4-4:2009 OcHOBHI BUMOTH JI0 MPOEKTHOI Ta poOOYO0T JOKYMEHTaIlli

ACTY b A.2.4-7:2009 IlpaBuiia BUKOHaHHS apXITEKTYPHO-OyAiBEIbHUX POOOUMX
KpeCJeHb

JACTY b A.2.4-43:2009 IIpaBusia BUKOHAHHS MPOEKTHOI Ta poO0YO01 JOKYMEHTAIll1
metaneBux kKoHCTpyKIii (OCT 21.502-2007, MOD)

JACTY b B.1.1-17:2007 3axmcT Big MOXeXi. BoOrae3axucHi TOKPUTTS IS
OyIiBEIbHUX HECYYMX METaJCBUX KOHCTPYKIiH. MeToj BHU3HAYCHHS BOTHE3aXHCHOI
snatHocTi (ENV 13381-4:2002, NEQ) wenitounii 3 01.06.2023, voBuii nokyment JCTY
EN 13381-4:2022 (EN 13381-4:2013, IDT)


https://www.uscc.ua/dbn-a22-32014-sklad-ta-zmist-proektnoi-dokumentacii-na-budivnictvo
https://www.uscc.ua/dbn-v11-7-2016-pozezna-bezpeka-obektiv-budivnictva
https://www.uscc.ua/dbn-v11-122014-budivnictvo-v-sejsmicnih-rajonah-ukraini
https://www.uscc.ua/dbn-v12-2-2006-navantazenna-i-vplivi-normi-proektuvanna
https://www.uscc.ua/dbn-v-1-2-72021-osnovni-vimogi-do-budivel-i-sporud-pozhezhna-bezpeka
https://www.uscc.ua/dbn-v12-142018-zagalni-principi-zabezpecenna-nadijnosti-ta-konstruktivnoi-bezpeki-budivel-i-sporud
https://www.uscc.ua/snip-20903-85-sporudzenna-promislovih-pidpriemstv
https://www.uscc.ua/dstu-b-a24-42009-osnovni-vimogi-do-proektnoi-ta-robocoi-dokumentacii
https://www.uscc.ua/dstu-b-a24-72009-pravila-vikonanna-arhitekturno-budivelnih-robocih-kreslen
https://www.uscc.ua/dstu-b-a-2-4-43-2009-pravila-vypolneniya-proektnoy-i-rabochey-dokumentatsii-metallicheskikh-konstruktsiy

JABH B.2.6-198:2014

JACTY-H b B.1.1-27:2010 3axuct Bim HEOE3NMEYHUX TEOJIOTIYHUX TIPOIIECIB,

IIKIJJTMBUAX SKCILTyaTallifHNX BIUTMBIB, Bij] MOXKEXi. byaiBeapHa KIiMaTOJIOTis

JACTY b B.1.2-3:2006 Ilporunu 1 nepemimieHHs. Bumoru npoekTyBaHHsI

HACTY-H b B.1.3-1:2009 Cucrema 3a0e3meueHHS TOYHOCTI TE€OMETPUYHHX

napaMeTpiB y OyiBHUIITBI. BUKOHaHHS BUMIPIOBaHb, PO3PAXYHOK Ta KOHTPOJb TOYHOCTI
reoMeTpuyHUX mapameTpiB. Hactanosa

ACTY b B.2.6-210:2016 Orminka TEXHIYHOTO CTaHy CTajJeBUX OY/iBEIbHUX

KOHCTPYKIIIH, 10 €KCILTYyaTyIOThCs

HCTY-H b B.2.6-211:2016 [IpoekTyBaHHsI CTaleBUX KOHCTPYKIIii. Po3paxyHok

KOHCTPYKIIIH HAa BOTHECTIMKICTh
JCTY 2651:2005 Crans ByriienieBa 3suuaiinoi sikocti. Mapku (I'OCT 380-2005)
HACTY 2774-94 (I'OCT 21437-95) CnnaBu NIMHKOBI aHTH(QPUKIIHI. Mapku,

TEXHIYHI BUMOTH Ta METO/H BUIPOOYBaHb

HCTY 2834-94. TIpokaT TOHKOJUCTOBHIA 3 BYTJIEIIEBOI CTalll SKICHOI Ta 3BUYAIHOI

SIKOCTI 3aranpHOTo npu3HadeHHs. TexHiuni ymoBu (TOCT 16523-97)

HCTY 4484:2005/TTOCT 535-2005 IIpokar coptoBuii 1 QacoHHHI 31 crTami

BYIJICIIEBOI 3BUYANHOI KOCTI. 3arajibHi TEXHIYHI YMOBHU

JACTY 8539:2015 IlIpokar mna OynmiBeNbHHX CTaJeBUX KOHCTPYKIIH. 3araibHi

TEeXHIYHI YMOBH

HACTY 8541:2015 INpokat cTaneBuii miABUIIEHOT MIITHOCTI. TexHIYHI yMOBH

JACTY 8781:2018 Buiuku 31 craii. 3arajabHi TEXHIYHI YMOBU

HCTY 8802:2018 Bupobu 3 TOHKOJMUCTOBOI CTalli 13 3aXHUCHO-AEKOPATHBHUM

MOKPUTTSAM JJis OyNiBHUIITBA. 3arajbHl TEXHIYHI YMOBU

JACTY 8803:2018 IIpokaT TOBCTOJUCTOBHIA 3 BYTJIEIEBOI CTall 3BUYAalHOI SKOCTI.

TexHi4uHI yMOBU

JACTY 8817:2018 IlpokaT KOHCTPYKIIIHUY 3 HEJIETOBAHO1 Ta JISTOBAHOI CTal JIJIs

MOCTOOYTyBaHHS. TeXHIYHI yMOBHU

JCTY 8818:2018 Ilpokat nuctoBuii. MeToau yJIbTpa3ByKOBOTO KOHTPOJIIO

JACTY 8833:2019 BunuBku 3 ciporo 4aByHy 3 IUTACTUHYACTUM TpadiToM. 3araibHi

TE€XHIYH1 YMOBH


https://www.uscc.ua/dstu-n-b-v-1-1-272010-zakhist-vid-nebezpechnikh-geologichnikh-protsesiv-shkidlivikh-ekspluatatsiynikh-vpliviv-vid-pozhezhi-budivelna-klimatologiya
https://www.uscc.ua/dstu-b-v12-32006-progini-i-peremisenna-vimogi-proektuvanna-ukr
https://www.uscc.ua/dstu-n-b-v-1-3-12009-sistema-zabezpechennya-tochnosti-geometrichnikh-parametriv-u-budivnitstvi-vikonannya-vimiryuvan-rozrakhunok-ta-kontrol-tochnosti-geometrichnikh-parametriv-nastanova
https://www.uscc.ua/dstu-b-v26-2102016-ocinka-tehnicnogo-stanu-stalevih-budivelnih-konstrukcij-so-ekspluatuutsa
https://www.uscc.ua/dstu-n-b-v-2-6-2112016-proektirovanie-stalnykh-konstruktsiy-raschet-konstruktsiy-na-ognestoykost
https://www.uscc.ua/dstu-26512005-stal-vugleceva-zvicajnoi-akosti-marki-gost-380-2005
https://www.uscc.ua/dstu-2774-94-gost-21437-95-splavi-cinkovi-antifrikcijni-marki-tehnicni-vimogi-ta-metodi-viprobuvan
https://www.uscc.ua/dstu-2834-94-prokat-tonkolistoviy-z-vugletsevo-stali-yakisno-ta-zvichayno-yakosti-zagalnogo-priznachennya-tekhnichni-umovi-gost-16523-97
https://www.uscc.ua/dstu-44842005-gost-535-2005-prokat-sortoviy-i-fasonniy-zi-stali-vugletsevo-zvichayno-yakosti-zagalni-tekhnichni-umovi
https://www.uscc.ua/filterpages/category/-2?search=%D0%94%D0%A1%D0%A2%D0%A3+8539%3A2015+
https://www.uscc.ua/dstu-85412015-prokat-staleviy-pidvischeno-mitsnosti-tekhnichni-umovi
https://www.uscc.ua/dstu-87812018-vilivki-zi-stali-zagalni-tehnicni-umovi-z-popravkou-1-2
https://www.uscc.ua/dstu-8802-2018-izdeliya-iz-tonkolistovoy-stali-s-zaschitno-dekorativnym-pokrytiem-dlya-stroitelstva
https://www.uscc.ua/dstu-88032018-prokat-tovstolistovij-z-vuglecevoi-stali-zvicajnoi-akosti-tehnicni-umovi
https://www.uscc.ua/dstu-88172018-prokat-konstruktsiyniy-z-nelegovano-ta-legovano-stali-dlya-mostobuduvannya-tekhnichni-umovi
https://www.uscc.ua/dstu-88182018-prokat-listoviy-metodi-ultrazvukovogo-kontrolyu
https://www.uscc.ua/dstu-88332019-vilivki-iz-sirogo-cavunu-z-plastincastim-grafitom-zagalni-tehnicni-umovi

JBH B.2.6-198:2014

JACTY 8938:2019 Tpy6wu cranesi Oe3mioBH1 rapsdyeaehopmoBaHi. TexHIUHI YMOBH

JACTY 8943:2019 TpyOu craneBi enekTpo3BapHi. TexHIYHI yMOBH

JACTY 8969:2019 IIpokaT TOHKOJWCTOBUW 31 CTajai MiABUIICHOI MIITHOCTI.

TexHiuHl yMOBHU

JICTY 8972:2019 Crami Ta crutaBd. MeToau BUSIBICHHS Ta BU3HAYCHHS BEJIUYUHUA

3epHa

JICTY 8975:2019 Craib. Metoau BUNPOOYBaHHS Ta OLIIHIOBAHHS

MaKpOCTPYKTYpH

JCTY XXXX:202 HacranoBa 3 OILIHIOBaHHS SIKOCTI KOHCTPYKTHUBHUX pIIIEHb
IIpH IIPOEKTYBAHHI CTaJIE€BUX OyIiBEILHUX KOHCTPYKIIH

JACTY XXXX:202  Boruezaxuct OymiBEeIbHUX KOHCTPYKI[IHA, MaTepiaiiB Ta
BUpoOiB. HacTaHOBM 110710 MPOEKTYBAaHHS, BUKOHAHHS POOIT, BBEJACHHS B €KCILTyaTallito
Ta IiATPUMAHHS eKCIUTyaTallifHOT IPMIATHOCTI .

JACTY ISO  898-1:2015 (ISO 898-1:2013, IDT) MexaHiuHi BJIACTHBOCTI

KpIMUJIBHUX BUPOOIB 13 BYIUIENEBOI cTali il eroBaHoi craii. Yactuna 1. bontu, rBuHTH

Ta MMWIBKA. MexaHiuHi Bi1acTUBOCTI Ta MeToau BurpoOyBanHs (1SO 898-1:2013, IDT)

JACTY ISO 898-2:2015(1SO 898-2:2012) MexaHi4yHi BIACTHBOCTI KPIilMIBHUX

BHUPOOIB 13 BYTJIEIEBO1 cTajll i jeroBaHoi craii. Yactuna 2. ['aliku yCTaHOBJIEHOTO KJ1acy
MirtHOCTI. MexaHivyHi BnacTuBOCTI Ta Mmetonu BunpoOysanns (1SO 898-2:1992, IDT)

JACTY 1SO 6892-1:2019 Metanei matepianu. BunpoOyBanHs Ha po3Tsr. Yactuna

1. Meroa BunpoOyBaHHS 32 KIMHATHOI TeMIEpaTypH

ACTY ISO 12944-2:2019 ®apbu Ta nakud. 3axucCT BiJl KOpO3ii CTaJeBUX

KOHCTPYKIIIA 3axucHuMU JakodapOooBumu cuctemamu. Yactuna 2. Kiacudikaris
cepenosuin (1SO 12944-2:2017, IDT)
JACTY ISO 12944-3:2019 ®apbum Ta naku. 3axuCT Bil KOpO3ii CTaJeBUX

KOHCTPYKIINA 3axucHUMU JakopapboBumu cucremamu. Yactuna 3. Kpurepii
npoektyBanHs (1SO 12944-3:2017, IDT)

JACTY EN 1SO 544:2019 Matepianu 3BaproBayibHI. TexHIUHI YMOBU MOCTaYaHHS

* Ha posrusi.


https://www.uscc.ua/dstu-89382019-trubi-stalevi-bezshovni-garyacheformovani
https://www.uscc.ua/dstu-89432019-trubi-stalevi-elektrozvarni-tekhnichni-umovi
https://www.uscc.ua/dstu-89692019-prokat-tonkolistoviy-zi-stali-pidvischeno-mitsnosti-tekhnichni-umovi
https://www.uscc.ua/dstu-89722019-stali-ta-splavi-metodi-viyavlennya-ta-viznachennya-velichini-zerna
https://www.uscc.ua/dstu-89752019-stal-metodi-viprobuvannya-ta-otsinyuvannya-makrostrukturi
https://www.uscc.ua/dstu-iso-898-12015-mehanicni-vlastivosti-kripilnih-virobiv-iz-vuglecevoi-stali-j-legovanoi-stali-castina-1-bolti-gvinti-ta-spilki-mehanicni-vlastivosti-ta-metodi-viprobuvanna-iso-898-12013-idt
https://www.uscc.ua/dstu-iso-898-22015-mehanicni-vlastivosti-kripilnih-virobiv-iz-vuglecevoi-stali-j-legovanoi-stali-castina-2-gajki-ustanovlenogo-klasu-micnosti-mehanicni-vlastivosti-ta-metodi-viprobuvanna-iso-898-22012-idt
https://www.uscc.ua/dstu-iso-6892-12019-metalevi-materiali-viprobuvannya-na-roztyag-chastina-1-metod-viprobuvannya-za-kimnatno-temperaturi
https://uscc.ua/uploads/page/5f7d6cb2b2377.pdf
https://uscc.ua/uploads/page/5f7d6d1235705.pdf
https://uscc.ua/dstu-en-iso-5442019-materiali-zvaryuvalni-tekhnichni-umovi-postachannya-prisadnikh-materialiv-i-flyusiv-tip-produktsi-rozmiri-dopuski-ta-markuvannya

JABH B.2.6-198:2014

npucagHuX Martepiaiis i gurociB. Tum npoaykiiii, po3MipH, fomycku Ta MmapkyBaHHs (EN
ISO 544:2017, IDT; 544: 2017, IDT)
JACTY EN 1SO 3580:2019 3BaproBanbHi Marepiaiu. EnekTpoan 3 MOKPUTTAM s

pPYYHOTO JYyroBOTO 3BaproBaHHS kapominuux cranedt. Knacudikamis (EN 1SO
3580:2017, IDT; ISO 3580:2017, IDT)
HACTY EN 1SO 9692-1:2014 3BaproBaHHs Ta CIOpiJHEHI mpoiecu. Pexomennartii

I0JI0 MiArOTYBaHHs 3BapHUX 3'eqHaHb. YacTuHa 1. 3BapioBaHHs Ta COPIAHEH] MPOLIECH.
PexoMenpamii moao miaroTyBaHHs 3BapHUX 3’e€nHaHb. YactuHa 1. PyuHe nyrose
3BapIOBaHHS, 3BapIOBAaHHS B 3aXMCHOMY Ta3i, ra3oBe 3BaproBaHHs, |1G - 3BaproBaHHS Ta

npomeneBe 3BaproBanHs craneii (EN 1SO 9692-1:2013, IDT)
JCTY EN ISO 9692-2:2014 3BaproBaHHS Ta CIOpITHEHI mpolecH. Pekomenaartii

1I0JI0 MIATOTYBAHHS 3BapHUX 3'eaHaHb. YactuHa 2. J[yroBe 3BaploBaHHS CTajleld MiJ
drocom (EN 1SO 9692-2: 1998+ EN ISO 9692-2: 1998/AC: 1999, IDT)
HCTY EN 1SO 14171:2015 3BaproBanbHi. MaTepianu J[poTu enexkTpoaHi CyIiIbHI

1 TOpOIIKOBI Ta KOMOIHAIIi: APIT €JNEKTPOAHUI/(I0C Uisl TyrOBOrO 3BApPIOBAHHS M1
dbmatocom HeneroBanux Ta napioHo3epHucTHX cTtanet (EN 1SO 14171:2010, IDT; 1SO
14171:2008, IDT)

HACTY EN 1SO 14174:2015 3BaproBanbHi. Martepianu. Dmtocu ajis yroBOro
3BaproBanHs M1 ¢arocom. Knacudikaris (EN 1SO 14174:2012, IDT; 1SO 14174: 2012,
IDT)

JACTY EN 1SO 14175:2014 Matepianu 3BaproBajibHI. 3aXUCHI ra3u JJIsl TyTOBOTO
3paproBanHs Ta pizands (EN 1SO 14175:2008, IDT; 1SO 14175:2008, IDT)

JACTY EN 1SO 14341:2014 Martepianiu 3BaproBajibHi. Enexrtponu, apoTu Ta

HAIUIaBJICHUN MeETal Yy 3aXMCHOMY Tra3l IUIaBKUM €JIEKTPOJIOM HEJIErOBaHWX 1
npidno3epructux cranen. Kmacudikarmis (EN 1SO 14341: 2011, IDT; ISO 14341: 2011,
IDT)

HACTY EN 1SO 14343:2019 Marepianu 3BaproBajibHl. JpoTH Ta CTpiuKd

eNeKTpoaHl. JpoTu Ta mpyTKH N7l JYrOBOTO 3BapIOBAHHS HEPIKABIIOUMX 1 dKAPOMILIHUX

* Ha posrisi.


https://www.uscc.ua/dstu-en-iso-35802019-zvaryuvalni-materiali-elektrodi-z-pokrittyam-dlya-ruchnogo-dugovogo-zvaryuvannya-zharomitsnikh-staley-klasifikatsiya
https://www.uscc.ua/dstu-en-iso-9692-12014-zvaryuvannya-ta-sporidneni-protsesi-rekomendatsi-schodo-pidgotuvannya-zvarnikh-zdnan-chastina-1-ruchne-dugove-zvaryuvannya-zvaryuvannya-v-zakhisnomu-gazi-gazove-zvaryuvannya
https://www.uscc.ua/dstu-en-iso-9692-22014-zvaryuvannya-ta-sporidneni-protsesi-rekomendatsi-schodo-pidgotuvannya-zvarnikh-zdnan-chastina-2-dugove-zvaryuvannya-staley-pid-flyusom-en-iso-9692-21998-en-iso-9692-21998-as1999-idt
https://www.uscc.ua/dstu-en-iso-141712015-zvaryuvalni-materiali-droti-elektrodni-sutsilni-y-poroshkovi-ta-kombinatsi-drit-elektrodniy-flyus-dlya-dugovogo-zvaryuvannya-pid-flyusom-nelegovanikh-ta-dribnozernistikh-staley-klasifikatsiya
https://www.uscc.ua/dstu-en-iso-141742015-zvaryuvalni-materiali-flyusi-dlya-dugovogo-zvaryuvannya-pid-flyusom-klasifikatsiya
https://www.uscc.ua/dstu-en-iso-141752014-materiali-zvaryuvalni-zakhisni-gazi-dlya-dugovogo-zvaryuvannya-ta-rizannya
https://www.uscc.ua/dstu-en-iso-143412014-materiali-zvaryuvalni-elektrodni-droti-ta-naplavleniy-metal-u-zakhisnomu-gazi-plavkim-elektrodom-nelegovanikh-i-dribnozernistikh-staley-klasifikatsiya
https://www.uscc.ua/dstu-en-iso-143432019-zvaryuvalni-materiali-droti-ta-strichki-elektrodni-droti-ta-prutki-dlya-dugovogo-zvaryuvannya-nerzhavkikh-i-zharomitsnikh-staley-klasifikatsiya

JABH B.2.6-198:2014

craneit. Knacudikamis (EN 1SO 14343: 2017, IDT; I1SO 14343:2017, IDT)
JACTY EN ISO 17632:2019 3BaptoBasibHi Martepiaiu. JpoTu MOpOIIKOBI s

JyTOBOTO 3BapIOBAHHS HEJIETOBAHMUX Ta JNPIOHO3EPHUCTHX CTACH Yy 3aXMCHOMY Ta3il 4u
0e3 3axucHoro razy. Knacudikaris (ACTY EN 1SO 17632:2015, IDT; ISO 17362:2015,
IDT)

JCTY EN ISO 18275:2019 3BaproBanbpHi MaTepianmu. Enextpomu st pydHOTO

3BaproBaHHs xapoMminHux cranen. Knacudikamis (EN I1SO 18275: 2018, IDT; I1SO
18275:2018, IDT)

JACTY B EN 1090-1:2014 BukoHaHHS CTajeBHX Ta aJIOMIHIEBHUX KOHCTPYKIIIH.

Yactuna 1. Bumoru no oOIiHIOBaHHS BiAMOBIIHOCTI KOMIIOHEHTIB KOHCTpyKiiii (EN

1090-1:2009+A1:2011, IDT)

JACTY EN 1090-2:2019 BukoHaHHS CTaJleBUX Ta QJIOMiHIEBUX KOHCTPYKIIIH.
Yacruna 2. Texuiuni Bumoru Jio crajeBux koncrpykmii (EN 1090-2:2018, IDT)

JACTY EN 1090-4:2019 BukoHaHHsS CTaleBUX Ta AalIOMIHIEBHX KOHCTPYKIIIH.

Yactuna 4. TexHiuHI BHUMOTH JO XOJOJHO(DOPMOBAHUX CTaJeBUX OYIIBEIbHUX
CJIEMEHTIB Ta KOHCTPYKIIIH JIJIsl TIOKpiBelb, cTeib, miior i ctin (EN 1090-4:2018, IDT)

JACTY EN 1708-1:2015 3BaptoBanns. 3BapHi 3'eqHanHs. Yactuna 1. 3BapHhi

3'€eTHaHHS KOHCTPYKIIIHHUX eJIeMEHTIB, o mparmoroTh mia Trckom (EN 1708-1: 2010,
IDT)
JACTY EN 1708-2:2019 3BaproBanns. 3BapHi 3'eqHanHs. Yactuna 2. 3BapHi

3'€eTHaHHS KOHCTPYKIIIHHUX €JIEMEHTIB, Ha ski He nie BHyTpimHIA THCK (EN 1708-2:
2010, IDT)
JCTY EN 10025-1:2007 BupoOu rapsiuexarani 3 KOHCTpYKIIiitHOi cTani. YacTuna

1. 3aranpHi TexHiuHi ymoBu nocrtadanns (EN 10025-1:2004, IDT)
JCTY EN 10025-2:2007 BupoOu rapsiuexatani 3 KOHCTPYKIIiitHOi cTani. YacTuna

2. TexHI4HI yMOBHM IOCTa4aHHS HeJieroBaHMX KOHCTpyKIiiHuX craieir (EN 10025-
2:2004, IDT)
JCTY EN 10025-3:2007 BupoOu rapsiuexatani 3 KOHCTPYKIIiitHOT cTani. YacTuna

3. TexHiyH1 yMOBM MOCTaYaHHS 3BapIOBAHUX JPIOHO3EPHUCTUX KOHCTPYKUIMHUX CTaleH,

miggaHuX HopMamizamii abo HopmamizyBaasHOMYy TpokaryBanHio (EN 10025-3:2004,


https://www.uscc.ua/dstu-en-iso-176322019-zvaryuvalni-materiali-droti-poroshkovi-dlya-dugovogo-zvaryuvannya-nelegovanikh-ta-dribnozernistikh-staley-u-zakhisnomu-gazi-chi-bez-zakhisnogo-gazu-klasifikatsiya
https://www.uscc.ua/dstu-en-iso-176322019-zvaryuvalni-materiali-droti-poroshkovi-dlya-dugovogo-zvaryuvannya-nelegovanikh-ta-dribnozernistikh-staley-u-zakhisnomu-gazi-chi-bez-zakhisnogo-gazu-klasifikatsiya
https://www.uscc.ua/dstu-en-iso-182752019-zvaryuvalni-materiali-elektrodi-dlya-ruchnogo-dugovogo-zvaryuvannya-zharomitsnikh-staley-klasifikatsiya
https://www.uscc.ua/dstu-en-1090-vypolnenie-stalnykh-i-alyuminievykh-konstruktsiy
https://www.uscc.ua/dstu-en-1090-2
https://www.uscc.ua/dstu-en-1090-42019-vikonannya-stalevikh-ta-alyuminivikh-konstruktsiy-chastina-4-tekhnichni-vimogi-do-kholodnoformovanikh-stalevikh-budivelnikh-elementiv-ta-konstruktsiy-dlya-pokrivel-stel-pidlog-i-stin-en-1090-42018-idt
https://www.uscc.ua/dstu-en-1708-12015-zvaryuvannya-zvarni-zdnannya-stalevikh-elementiv-chastina-1-zvarni-zdnannya-konstruktsiynikh-elementiv-scho-pratsyuyut-pid-tiskom
https://www.uscc.ua/dstu-en-1708-22019-zvaryuvannya-zvarni-zdnannya-stalevikh-elementiv-chastina-2-zvarni-zdnannya-konstruktsiynikh-elementiv-na-yaki-ne-di-vnutrishniy-tisk
https://www.uscc.ua/dstu-en-10025-1-2007-izdeliya-goryachekatanye-iz-konstruktsionnoy-stali
https://www.uscc.ua/dstu-en-10025-22007-virobi-garacekatani-z-konstrukcijnoi-stali-castina-2-tehnicni-umovi-postacanna-nelegovanih-konstrukcijnih-stalej-en-10025-22004-idt
https://www.uscc.ua/dstu-en-10025-32007-virobi-garacekatani-z-konstrukcijnoi-stali-castina-3
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IDT)
HACTY EN 10025-4:2007 Bupobu rapsuexaTaHi 3 KOHCTPYKIIiiHOT cTani. YacTuHa

4. TexHiuHI yMOBHU TIOCTA4aHHS TEPMOMEXAHIYHO OOpOOJIEHUX 3BapHOBAHUX
npioHoszepauctux craneit (EN 10025-4:2004, IDT)
JCTY EN 10025-5:2007 Bupobu rapsiaexatani 3 KOHCTPYKIIIHHOI cTaii. YacTuHa

5. TexHiuHl YMOBH MOCTAYaHHS KOHCTPYKIIIMHUX CTajei 3 MiABUIICHOI0 TPUBKICTIO JI0
atMochepnoi kopo3ii (EN 10025-5:2004, IDT)
JACTY EN 10025-6:2007 Bupobu rapsiaexatani 3 KOHCTPYKIIIHHOI cTaii. YacTuHa

6. TexHiuHI YMOBHU MOCTAaYaHHS IUIOCKMX BHUPOOIB 3 KOHCTPYKIIIIHOI CTajl 3 BUCOKOIO
IpaHMIICIO TUTMHHOCTI B 3arapToBaHoMy Ta BiamyiieHomy crani (EN 10025-6:2004, IDT)

JCTY EN 10045-1:2006 MetaineBi marepianu. BunpoOyBaHHsl Ha yAapHU BUT1H
3a [lapmi. Yactuna 1 Meton BunipoOyBannst (EN 10045-1:1990, IDT)

JACTY EN 10164:2009 BupoOu craneBi 3 mOMIMNIIEHUMH JedopmariiiHuMu

BJIACTUBOCTSIMHU y MEPIECHIUKYISIPHOMY HAIIPSMKY 710 MOBEpXH1 BUpoOy. TexHIuH1 yMOBH

nocradanss (EN 10164:2004, IDT)

JCTY EN 10219-1:2009 IIpodisi mopoKHUCTI 3BapHi XOJIOJHOTO (OPMYBAHHS 3
HEJIErOBaHUX 1 JIPIOHO3EpPHUCTUX CcTallel Aid KOHCTpYyKUid. YactuHa 1. TexHiuHi ymMOBH
nocradanus (JJCTY EN 10219-1:2006, IDT)

JACTY EN 12385-1:2013 Kanartu cranesi ApoTsiHi. be3neka. Yactuna 1. 3aranbHi
sumoru (EN 12385-1:2002 + A1:2008, IDT)

JHCTY EN 12385-4:2014 Kanatu cranesi apotsiHi. besneka. Yactuna 4. Kanatu
nifBifiHOro 3BMBaHH: s migiomy (EN 12385-4:2002 + A1:2008, IDT)

HCTY EN 12385-10:2018 Kanatu cranesi. besneka. Yacrtuna 10. Kanatu

OJIMHAPHOTO 3BUBaHHS MJs 3arajJbHOro 3acrtocyBaHHa y OyaiBHuuTBi (EN 12385-
10:2003+ A1:2008, IDT)

I'OCT 5521-93 Ilpokar cTanbHOW ISl CyAOCTPOCHMS. TE€XHUYECKHE YCIOBUS
(ITpokar craneBuii 1ist cyqHOOyAyBaHHs. TeXHIYHI YMOBH)

I'OCT 7564-97 Ilpokar. O0uue npaBuia oToopa npood, 3aroTOBOK U 00pa31oB s

MEXaHUYEeCKUX M TexHoJornueckux ucnbiTanuii (I[Ipokar. 3arampHi mpaBwmiia BigOOpy

po0, 3arOTIBOK 1 3pa3KiB JIsl MEXaHIYHUX 1 TEXHOJIOTIYHUX BUMPOOYBAHB)


https://www.uscc.ua/dstu-en-10025-42007-virobi-garacekatani-z-konstrukcijnoi-stali-castina-4
https://www.uscc.ua/dstu-en-10025-52007-virobi-garacekatani-z-konstrukcijnoi-stali-castina-5
https://www.uscc.ua/dstu-en-10025-62007-virobi-garacekatani-z-konstrukcijnoi-stali-castina-6
https://www.uscc.ua/dstu-en-10219-profili-polye-svarnye-kholodnogo-formirovaniya-iz-nelegirovannykh-i-melkozernistykh-staley-dlya-konstruktsiy
https://www.uscc.ua/dstu-en-101642009-virobi-stalevi-z-polipshenimi-deformatsiynimi-vlastivostyami-u-perpendikulyarnomu-napryamku-do-poverkhni-virobu-tekhnichni-umovi-postachannya-en-101642004-idt
https://www.uscc.ua/dstu-en-10219-profili-polye-svarnye-kholodnogo-formirovaniya-iz-nelegirovannykh-i-melkozernistykh-staley-dlya-konstruktsiy
https://www.uscc.ua/dstu-en-12385-12013-kanati-stalevi-drotyani-bezpeka-chastina-1-zagalni-vimogi-en-12385-12002a12008-idt
https://www.uscc.ua/dstu-en-12385-42014-kanati-stalevi-bezpeka-chastina-4-kanati-bagatopryadni-dlya-zastosuvannya-dlya-pidyomu
https://www.uscc.ua/dstu-en-12385-102014-kanati-stalevi-bezpeka-chastina-10-kanati-spiralno-zvivki-dlya-zastosuvannya-v-budivnitstvi-en-12385-102003a12008-idt
https://www.uscc.ua/gost-7564-97-prokat-zagalni-pravila-vidboru-prob-zagotovok-i-zrazkiv-dla-mehanicnih-ta-tehnologicnih-viprobuvan
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T'OCT 10605-94 T"aiiku miecTUrpaHHi 3 IIaMeTPOM Pi3b0JICHHS MOHAT 48 MM KJ1acy

touHocTi B. Texuiuni ymosu (MCO 4032-86)

['OCT 10706-76 TpyOsI cTaJIbHBIE AIECKTPOCBAPHBIC MPSIMOIIOBHBIC. TeXHUYECKUE

TpeboBanus (TpyOu cTayieBl eaeKTpOo3BapIOBAIbHI MPSMOIIOBHI. TeXHIUHI BUMOTH)

['OCT 18126-94 bonTu 1 raiiku 3 giaMeTpoM pi3nOsieHHs moHan 48 MM. 3araibHi

TE€XHIYHI YMOBH.

{Po30in 2 suxnaoeno y nosiii pedaxyii na niocmasi 3minu Ne 1}

3 TEPMIHU TA BUBHAUYEHHS I[IOHATD

Hwxye mogaHo TepMmiHM, BXKUTI B LHUX OyAiBEIbHUX HOpMax, Ta BU3HAYCHHS
MO3HAYCHUX HUMHU MOHSTh.

3.1 0e3meyHicTH

BnactuBicth 00’€kTa TpH eKCIUTyaTallii, a TaKoX Yy BHIQJKy MOPYIIEHHS
npane3aaTHOCTI, He CTBOPIOBATH 3arpo3u JJIsl )KUTTS 1 3[I0POB’ S JIIOJICH, a TAKOXK 3arpo3u
JOBKULJIS

3.2 reoMeTpUYHA HeiHiliHICTD

Heninilina ab0  KyCKOBO-JIIHIMHA  3aJIeKHICTh  MDK — ae@opMalisiMu 1
MepeMIIICHASIMU

3.3 rHyuKicTh IIACTUHKH [cTiHKH], [Mosca]

BigHoIICHHS JOBXUHM TTACTUHKYU [BUCOTH CTIHKH], [IIMpUHU mosica] 10 TOBUIMHA

3.4 THYYKiCTh CTPHKHS

BinHomeHHsT poO3paxyHKOBOI JIOBKMHU CTPMXKHS JIO pajilyca 1Hepuii #Horo
MOTIEPEYHOTO TIEPePizy

3.5 rpaHMYHUI CTaH

CraH, 3a SKOTro nojaJblia eKcIuTyaTalis KOHCTPYKIii a0 Cropyau HeJI0myCcTuMa,
MOB’s3aHa 3 TPYAHOIIAMH a00 HEAOLIIbHA

3.6 nedopmoBaHa cxema

Po3paxynkoBa cxema, B PIBHSHHSIX PIBHOBArd SKOi BPaXOBYIOTHCS MEPEMIIICHHS

BiII IMOYaTKOBOI'0 HABAHTAXXCHOI'O CTAaHYy Ta 3MiHa po3TallyBaHHA LHWX HABAHTAXKCHDb


https://www.uscc.ua/gost-10605-94-gajki-sestigranni-z-diametrom-rizblenna-ponad-48-mm-klasu-tocnosti-v-tehnicni-umovi-iso-4032-86
https://www.uscc.ua/gost-10706-76-trubi-stalevi-elektrozvarni-pryamoshovni-tekhnichni-vimogi
https://www.uscc.ua/gost-18126-94-bolti-i-gajki-z-diametrom-rizblenna-ponad-48-mm-zagalni-tehnicni-umovi
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BHACIIOK AedopMaliii cucTeMu

3.7 NOBroBiYHiCTH

BrnactuBicTh 00’€kTa 30epiraTu mpale3JaTHUH CTaH 1O HAacCTaHHS TPaHUYHOIO
CTaHy B YMOBaX YCTaHOBJICHOI CHCTEMH TEXHIYHOTO OOCIYTOBYBaHHS Ta PEMOHTY

3.8 3arajibHe CKJIaJaHHA

CkiagaHHsl BIAMPaBHUX MapOK CHOPYAM UM il YAaCTHHH 3 METOI0 KOHTPOJIO
CKJIaIaJIbHOCTI 1 MPOEKTHUX TEOMETPUUHUX PO3MIPIB

3.9 icTopisi HaBaHTa)KeHHsI (MPOEKTHA)

3anuc abo/i y BIAMOBIJHOMY BHIJIS[I MPEACTABIICH] KOJIMBAHHS HaBaHTAXKCHHS
BTOMJICHOCTI, BIJIHECEHI JI0 4acy, SAKUW OMHUCY€ 3MiHY HAMNpPyX EHb BiJl MAKCUMYMY [0
MIHIMYMY 3aJI€KHO BiJI Jii HaBaHTaKEHHS

3.10 KOHCTPYKTHBHA HeiHiliHICTD

3MiHa pO3paxyHKOBOI CX€MHU KOHCTPYKIT y Mpollecl HABAaHTAKEHHS

3.11 KOHTpPOJIbHE CKJIATAHHS

CkiagaHHsl BiANPaBHUX MapoOK 3 METOI0 KOHTPOJIO T€OMETPHUYHUX MapaMeTpiB

KOHCTPYKIIIi 1 CyMICHOCT1 YKPYITHIOBJIBHUX 1 MOHT)XKHUX CTHUKIB

3.12 kpuxke pyiiHyBaHHS

PyitHyBaHHS (K NMpaBUJIO, PaNTOBE), IO CYHPOBOIKYETHCS YTBOPEHHSM MajHX
nedopmailiii, sike BHHHMKA€, 3a3BUYai, 3a HAABHOCTI KOHUEHTPATOPIB HamNpykKeHb,
HU3BKUX TEMIEPATYP 1 YAAPHUX BILTUBIB ([11i)

3.13 naniiinicTn

BrnactuBicTh 00’€kTa BUKOHYBaTH 3ajlaHi (YHKIII MPOTATOM MOTPIOHOTO
IPOMIXKKY Hacy

3.14 nanpy:xeHuii cTaH (CKJIATHUI)

Hanpyxenuii ctaH, 3a SIKOro B pO3MVISIyBaHUX TOYKaxX IOMNEPEYHOTO Mepepizy
BUHUKAIOTh HE MEHIIIE TBOX KOMITOHEHT HAIIPYKCHb

3.15 Hecyua 31aTHiCTD

31aTHICT KOHCTPYKLIi abo ii eJleMeHTIB YMHUTU OMip MEBHOMY BHUIY 1 PIBHIO

HABAHTAXXEHb 1 BIUIUBIB
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3.16 moYaTKOBi HEJOCKOHAJIOCTI

CykynHICTh HecnpUsSTIMBUX (akTopiB (BiAXuieHb (QopMu abo pPO3MIPIB Bif
HOMIHAJIBHUX, BIJACTYIIB BiJl PO3PaxyHKOBOi CXEMHM, BJIACHI MOYATKOBI HANpy>KEHHS
TOIIO), AKI MOXYTh BUHHMKATH TNPU BUTOTOBJICHHI, TPAaHCHOPTYBaHHI Ta 3BEJEHHI 1
3HIKYBATH HECYUy 34aTHICTh KOHCTPYKLIN

3.17 npuBeieHA THYUYKiCTh HACKPI3HOT0 CTPUIKHA

[Hy4KicTh 1A€aJIbHO MPSMOTO TMPYKHOTO CTPUXKHSA 3 aOCOJIOTHO >KOPCTKUMU
3’€IHYBaJbHUMH €JIEMEHTAMH, 3HAYCHHsSI KPUTUYHOI CHIIM SIKOTO € TaKUM CaMHM, 5K 1
U1 3aJJaHOTO HACKPI3HOTO CTPHIKHS 3 MIAIATIMBUMHU 3’ €IHYBAJIbHUMU €JI€MEHTaMU

3.18 po3paxyHKoBa J10BKHHA

YMOBHaA JOBXKHMHA PO3MVISIAYBAHOTO €JIeMEHTa (CTPUXKHA), JJIsI SIKOrO MpHU
[IapHIPHOMY OOINHUpPaHHI KIHIIB 3HAYEHHS KPUTUYHOI CHJIM € TaKUM CaMHuM, SIK 1 IS
3a/1aHOTO €JIE€MEHTA (CTPUIKHSA )

3.19 pyilinyBaHH$ BiJ yTOMJIEHOCTI

PyitHyBaHHs, iK€ CYIPOBOIKY€ETHCS YTBOPEHHSIM 1 pO3BUTKOM TPIILIMHU BHACIIIOK
111 0araToKpaTHO MOBTOPIOBAHMX HABAHTAKEHbD 1 BILIMBIB

3.20 ¢izuyHa HeJiHIHICTH

Heniniiina abo0  KyCcKOBO-JIIHIMHA  3aJIeXHICTb  MDK  JedopmamisMu 1
Halpy>KeHHAMH, OOyMOBJI€Ha (I3UYHUMM  BJIACTHUBOCTSIMH  3aCTOCOBYBAaHUX Y
KOHCTPYKIIIi MaTepianiB

3.21 UK HABAHTAKEHHSA

OnHopa3oBa 3MiHA HaBaHTAKEHHS (HANPYXKEHHS), IO BIAMNOBIJAE TMTOBHOMY
nepioay #oro 3MiHH

3.22 craJjieBi TOHKOCTIHHI KOHCTPYKIl i3 X0JIOAHOTHYTHX NPO(iJiiB

CrtepykHEeB1 KOHCTPYKIIii 13 XOJIOJJHOTHYTUX NPOQIIB, A IKUX XapaKTEepHI BTpaTa
MICIIEBOI CTIMKOCTI Ta BTpaTa CTIMKOCTI POpPMU MEepepi3y, 110 BUHUKAIOTh 10 TOCATHEHHS
I'paHulll TEKY4YOCTi y Iepepisi.

{IIynxkm 3.22 oonyueno na niocmasi 3minu Ne 1}

10



4 TIO3HAKHU TA CKOPOYEHHAA
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4.1 Tnnexcu y TITEpHUX MO3HAYCHHSX 1 MOSCHIOBANIbHI CIIOBA

(mBO- 1 TpWIIITEPHI 1HACKCH BIIIIISIOTHCS Bijl 1HIIMX 1HIEKCIB KOMOTO)

3MHHAHHS, THCK (pressure);
3akienka (rivet);

pedpo (rib);

3CyB, 3pi3 (shear);

BEpXHIil (SUper);

po3TST, po3TAryBaHHs (tension);
rpannynamii (Ultimate);
tumuacouii omip (Ultimate strength);
BiOparris (vibration);

ctinka Gayku (web);
3BaproBanHs (welding);
rpanui Tekydocti (Yield point);
30Ha (zone);

abcomotHHi (absolute);
nonatkosuit (additional);
kpuTHaHui (critical);
edextHuii (effective);
¢ixruHwmii (fictitions);
micueswii (local);
MaKCUMaJIbHHUH (maximum);
MiHIMaapHHE (Minimum);
BigHOCHUM (relative);
3aranpHui, cymaphwuii (total).

— TuIoNIa Mepepizy KyTOBOTO IIBa Y MJIOLIMHI HAIJIABJIEHOTO METAIYy;

— TJIOIIIA Mepepi3y KyTOBOTO IIBA y TUIOLIMHI METATy MEXI1 CIUIaBJICHHS,

a— ankepHwuii (anchor); p—
a — OoChOBHIA, IIeHTpabHMM (axial); r—
b — 6anka (beam); r—
b — 6ourt (bolt); S—
C — CTHCK, CTUCKaHHs (Compression); S—
C — KOJIOHA, CTOSIK (column); t—
¢ — nosic kosionu (chord of column); u-—
c — ymoBa (condition); u-—
d — pospaxynkoBuii (design); V—
d — poskic (diagonal); W —
e — ekcleHTpucHureT (eccentricity); W —
f — mosic, momur 6anku (flang); y—
f — cuna (force); Z—
f — Teprsa (friction); abs—
f — mos 3Bapumii kyroswii (fillet weld); ad—
h — BuCOKOMIITHUI, HAHBUIIMI cr—
(hignstrength); ef —

I — HyokHi# (inferiol); fic —

| — mozmomxwiii (longitudinal); loc -
m — cepexnii (middle); max—
m — MoMeHT (moment); min—
m — matepian (material); rel —
N — xapakTtepucTuuHui (character); tot —
n — Herto (net);

4.2 OCHOBHI JiTepHI TO3HAYCHHS

A — TJI0IIA Tepepizy OpyTTO;

A, — PO3paxyHKOBUH MEpepi3 3 ypaxyBaHHSIM CUJ TEPTH;

Apn — TUIOIIa mepepizy 60aTa HETTO;

Aq — TUIOIIA TIEPEPi3y PEIIiTKH;

As — TUIOIIA Mepepizy nouili (rosica);

An — TJIOIIIA TIepepi3y HETTO;

Ay — TuIoNIa Mepepizy CTIHKH;

Awf

AWZ

E — MOJ1yJIb MIPY>KHOCTI;

F — CHUJa, 30cepeHKeHE HaBaHTaKEHHS;

G — MOJIYJIb 3CYBY;

11
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I — MOMEHT 1HEPIIii TIepepizy OpyTTO;

Iy — MOMEHT 1HEpIIii mepepisy T'UIKY;

Im, la  — MoMeHTH 1HEepIii mepepi3iB MOJUIIlL 1 PO3KOCIB (hepMHU BiATIOBITHO;

Iy — MOMEHT 1HepIIii mepepizy pedpa, IUIaHKH;

I — MOMEHT 1HEpIIii mepepizy MoI0BKHBOTO pedpa;

It — MOMEHT 1HEpIIii Mpy BUTbHOMY KPY4Y€HHI;

I, ly — MOMEHTH 1Hep1ii nepepizy OpyTTO BIAHOCHO TOJOBHUX OCEH 1HepHii X — X,
y — ¥ BIJINOBIAHO;

Iyn; yn — T€ came, mepepizy HETTO;

lo — CEeKTOpIaJIbHUI MOMEHT 1HEpIIii mepepizy;

M — 3rMHAJIbHUM MOMEHT;

My, My — 3ruHaIIbHI MOMEHTH BIZHOCHO FOJIOBHUX OCEH 1HEPIli X — X, Y — V BIATIOBITHO;
N — TIO3JIOBXKHS CHJIA;

Nag — JI0JTAaTKOBE 3yCUJLIIS;

Nbm — MO3JIOBKHSI CUJIa, BUKJIMKAHA JII€10 3THHAILHOIO MOMEHTY B T'UILI KOJIOHH;

Q — MOINepeYHa cuja, Cuia 3CyBY;

Qric — YMOBHa IoIepevHa cuiia /yist 3’ €IHyBaJIbHUX €JIEMEHTIB;

Qs — YMOBHa IOIepevHa CUiia, 1110 MPUIMAJA€ Ha CUCTEMY IUIAHOK, SKi pO3TalllOBaHI
B OJIHIN TUIOIIVHI;

Rba — PO3paxyHKOBUH OImip po3TATY DyHIAMEHTHUX OOJTIB;

Roh — PO3paxXyHKOBUH OIip PO3TATY BUCOKOMIITHMX OOJITIB;

Rop — PO3PaxXyHKOBHI OIip 3MUHAHHIO OJTHOOOJITOBOIO 3’ €THAHHS,

Rps — PO3PaxXyHKOBHH OMip 3pi3y OJHOOOJITOBOTO 3’ €THAHHSI;

Rt — PO3paxyHKOBUI OIIp PO3TATY OJTHOOOJITOBOTO 3’ € HAHHS,

Rbun — XapaKTepUCTUYHUH omip cTajil O0NTIB, IKUM MIPUHMAETHCA TAKUM, 110

JOPIBHIOE TAMYACOBOMY OTIOPY Oy 32 JIEP)KaBHUMHU CTaHIApPTAMH i
TEXHIYHUMH YMOBaMH Ha OOJITH;

Rou — po3paxyHKoBuU# omip po3Tary U — noniOHux 60iTiB;

Rbyn — XapaKTepUCTUYHUH OImip cTaji O0NTIB, IKUM MPUHMAETHCS TAKUM, 1110
JIOPIBHIOE TPAHUIIl TEKYUYOCT1 Gt 3a JepP>KaBHUMU CTaHAAPTAMHU 1 TEXHIYHUMU
yMOBaMH Ha 0OJITH;

Red — PO3paxyHKOBUW OIip J1aMETPaJbHOMY CTHUCKY (CTUCKaHHIO) KaTKiB MpHU
BUTLHOMY JIOTUKAHHI B KOHCTPYKIIISIX 3 0OMEXKEHOI0 PYyXOMICTIO;

Rah — PO3PaxXyHKOBUH OIIp PO3TATY BUCOKOMIITHOTO JIPOTY;

Rip — PO3paxXyHKOBUW OMIp MICIIEBOMY 3MHHAHHIO Yy MWIIHAPUYHHUX MIapHipax
(mandax) npu NIIBHOMY TOTUKAaHHI,

Rp — PO3paxyHKOBUW OIIp CTajdli 3MHUHAHHIO TOPIIEBOI MOBEPXHI (3a HASBHOCTI
MPUTOHKH);

Rs — PO3paxyHKOBUH OIip CTajl 3CyBY;

Rin — PO3paxyHKOBHH OIMip PO3TATY Y HANPSIMKY TOBIIMHU MTPOKATY,

Ru — PO3paxyHKOBHUH OIip CTajl pO3TITY, CTUCKY 1 3TMHY 32 THMYAaCOBHUM OIOPOM;

Run — XapaKTepUCTUYHUN ONip MNPOKaTy CTall, KWW NPUAMAETHCA TAaKUM, IO

JOPIBHIOE MIHIMAJbHOMY 3HAYEHHIO Oy 3a JepKaBHUMHU CTaHAApTaMU 1
TEXHIYHUMHU YMOBaMH Ha CTaJb;
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— PO3paxXyHKOBHI oOmip KYyTOBUX IIBIB 3pi3y (YMOBHOMY) Y IUIOIIMHI

HAIUTaBJIEHOTO METay;

— pO3paxyHKOBHI OIlIp CTUKOBHMX 3BapHUX ILIBIB PO3TATY, CTUCKY 1 3TMHY 3a

TUMYAaCOBUM OIIOPOM;

— XapakTEepUCTUYHUNA ONip MeTaly IIBa pO3TArY, CTUCKY 1 3rMHY 3a

TUMYAaCOBUM OIIOPOM;

— pO3paxyHKOBHH OIip CTUKOBUX 3BapHUX ILIBIB 3CYBY;

— pO3paxyHKOBHUI OMip CTMKOBHX 3BapHHUX IBIB PO3TATY, CTUCKY 1 3TUHY 3a

TPAHUIICIO TEKYYOCTI;

— pO3paxyHKOBHI OIip KyTOBUX IIBIB 3pi3y (YMOBHOMY) Y IUIOIIMHI METay

MEJKI1 CILJIaBJICHHS,

— PO3paxyHKOBUH OITp CTaJl PO3TATY, CTUCKY 1 3THHY 3a TPAHUIICIO TEKYJOCTi;

— T€ came, JUIs MoJull (mosica);

— T€ caMe, IS CTIHKU,

— XapaKTepUCTUYHUN OMIp MNpPOKATy CTajl, SKUHA NPUAMAETBCA TaKUM, IO
JIOPIBHIOE 3HAYEHHIO I'PAHULl TEKY4YOCTI Ot 3a JEp>KaBHUMHU CTaHJapTaMu 1
TEXHIYHUMHU YMOBaMH Ha CTajb;

— CTaTUYHHUI MOMEHT 3CYBHOI YaCTHUHU Mepepi3y OpyTTO BIAHOCHO HEUTPAIbHOT

ocl;

— MOMEHTH ONOpY Tepepizy OPyTTO BIAHOCHO FOJIOBHHMX OCEW 1HEpPIi X — X, ¥ —
Y BIJTIOBITHO;

— MOMEHTH OTOpY Tepepi3zy, 00UMCIeH] BIANOBIAHO AJIs HAOUIbII CTHCHYTOTO
1 PO3TSTHYTOrO BOJIOKHA MEpepizy;

— MOMEHTH OTIOPY Mepepi3y HETTO BIIHOCHO TOJIOBHUX OCEH 1HEpIi X — X, y — y
BIJIITOBI/THO;

— T€OMETPUYHUI PO3MIpP HACKPIZHOTO CTPUKHS;

— pO3paxyHKOBa ILIMPHUHA;

— IIMpYHA oI (TT0sica);

— IIMPUHA BUCTYNA040i YaCTUHU pedpa, 3BUC pedpa;

— Koe(ILIeEHTH JUIsl PO3paxyHKy 3 ypaxyBaHHSM PO3BUTKY IUIACTUYHHUX
nedopmallii mpu 3rUHI BIJIHOCHO TOJIOBHMX OCEM 1Hepuii x—Xx, y—y
BIJIIIOBIIHO;

— J1aMeTp OTBOPY ISl OOJITA;

— 30BHILIHIN J1aMeTp CTPUKHS 00NTa;

— eKCIICHTPUCHUTET CHJIH,

— BUCOTA;

— PO3paxyHKOBa BHCOTA CTIHKH,

— BUCOTA CTIHKM;

— paziyc iHepIii nepepizy;

— HallMEHIIMH pajiiyc 1HepIIii mepepisy;

— pazniycu 1HepIIii nepepisy BIIHOCHO TOJOBHHUX OCEH 1HEpIii X — X, y — ¥
BIJITOBIAHO;

— KaTeT KYyTOBOTO IIIBA;

— JIOBKHWHA, TIPOTiH;
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e — reOMEeTpUYHA JJOBKHUHA CTOSIKA, KOJIOHH, PO3IIPKHU;

l4 — JTIOBXKHHA PO3KOCY;

le — pO3paxyHKOBa JIOBXKHUHA,;

I — JIOBJKMHA ITaHei mosica epMH YH KOJIOHH;

I — JIOB’KMHA IIJIaHKH;

I — PO3paxyHKOBA JOBKHHA 3BAPHOrO IIIBa;

I, ly — pO3paxyHKOBI JJOBXUHH €JIEMEHTA Y IUIOIIWHAX IMePICHANKYIISIPHUAX JI0 OCeH

X — X, ¥ — ) BIJITIOBIJIHO;
m — BijiHOCHU# excueHTpucuTeT (Mm=eA/W,);
r — pamiyc;
S — B1JICTaHb, KPOK;
t — TOBIIIMHA 00OJIOHKHU;

ts — TOBIIMHA TOJIHII (TT0sica);

tw — TOBIIWHA CTIHKH;

o — BiJIHOIICHHS TLIOI IIEPEPi3iB monmi (mosca) i CTinku (o = A / A, );

B P — Koe(ILIEHTH NEePEX0Ty Bl KaTeTa KyTOBOIO IIBA IO PO3PaXyHKOBOI IIUPHHH

nepepizy KyTOBOIO I1IBa BiJIMOBIAHO Y TUIOIIMHI HAIJIABJIEHOTO METAITY 1y
IJIOIIMHI METaly TPaHMUIll CIJIaBJICHHS,

7 — Koe(illieHT YMOB poO0TH OOJITOBOTO 3’ €/THAHHS;
% — Koe(illieHT YMOB poOOTH;
7% — KOe(]illI€HT HAJIITHOCTI 32 HABAaHTAXKEHHSIM;
M — Koe(illleHT HaIIHOCTI 3a BIAMOBIIAIBHICTIO, BU3HaYa€eThes 3rigHo JJbH
B.1.2-14;
I — Koe(ILIEHT HaIMHOCTI 32 MaTepiaioM;
1 — Koe(DIIEHT HAIHHOCTI B PO3PAXyHKAX 32 THUMYACOBUM OTIOPOM;
n — Koe(iIeHT BIIUBY (HOpMU TIEpepizy;
A — rayuKicTs (A=1, /i);
A — ymoBHa rayukicts (A=4,/R,/E);
et — MIPUBEJICHA THYYKICTh CTPHKHSI HACKPI3HOTO Mepepizy;
Aet —YMOBHA IIPUBE/ICHA THYUYKICTh CTPIIKHS HACKPI3HOTO Tepepisy ( A =2 |RyTE )i
_ - _ b
— YMOBHA I'HY4KICTb 3BUCY I10sICa —_¢ RTE )
7 — YMOBHA THYYKICTh MOSICHOTO JUCTa ( [ — Dt 1 R.JE);
fl1 f1 tf y

_ o h \

Ay — YMOBHA THYYKICTb CTIHKH ( =1, [R,/E);

Ayt — I'paHWYHA YMOBHA THYYKICTh 3BHCY MOsica (MOSICHOIO JIUCTA);

ZUW — I'paHWYHA YMOBHA THYUYKICTh CTIHKH;
Au Ay — PO3PaxyHKOBI THYYKOCTI €JIEMEHTA Y IUNIOLIMHAX NEPIEHAMKYIIAPHUX JI0 OCEH

X — X, Y — ¥ BIJIMIOBITHO;

1 — Koe(iIeHT POo3paxyHKOBOI JOBKHUHH;

14


https://www.uscc.ua/dbn-v12-142018-zagalni-principi-zabezpecenna-nadijnosti-ta-konstruktivnoi-bezpeki-budivel-i-sporud
https://www.uscc.ua/dbn-v12-142018-zagalni-principi-zabezpecenna-nadijnosti-ta-konstruktivnoi-bezpeki-budivel-i-sporud

ABH B.2.6-198:2014

v — xoedimienTt monepeunoi aedopmariii crami (Ilyaccona);

Oloc — MICIIEBI HOpMaJIbH1 HAMPYKEHHS;

o — HOpMaJIbHE HaTpPyKCHHS;

Ox, Oy ~— HOpMallbH1 HaIpy>KEHH, NapajeibHi 10 OCEH X, y BIAMOBIIHO;

T,Tx, Ty, T — JOTUYHI HANPY KECHHS;

Xy
@ P Py — KOCPIIEHTH CTIMKOCTI IPU LIEHTPATLHOMY CTUCKY;

@, — KOe(IIIEHT CTINKOCTI MPH 3TUHI;
Pe — KOe(IIIEAT CTINKOCTI MPH 3TUHI 31 CTUCKOM.
Ipumirka. [Ins mno3HaueHb (I3MUHUX BEIMYMH OJUHHIN BUMIPY NPUHAHATI Yy
HACTYIHIN opMi:

Tr€OMETPUYHUI pO3MIip, TOBLIMHA, palyc 1HEPLIi mepepizy MM;
3TUHAIBHUM MOMEHT H-Mmwm;
30CEpEIKEHE HABAHTAKECHHSI, CHJIA H;
MOJyJIb IPYKHOCTI, HAPY>KEHHS H/Mm?;
MOMEHT iHepIii nepepisy Mm?;
MOMEHT OIIOPY IEPEPi3y, CTATHYHMIT MOMEHT 3CyBHOI YaCTHHU HEPEPisy ~ MM
IUIOIIA IIEpEpPi3y MM,

B TekcTi ToKyMeHTa OKpeMl MO3HAYEHHS HaBEAECH1 3 MOSCHEHHSAMHU Ta OAUHUISIMU
BUMIPY (PI3MYHUX BEJIMYMH B 1HIINA Gopmi
4.3 YV uux HopMax BUKOPHUCTaHI TaKi CKOPOUCHHS:

AC — aHTEeHHI CIIOPYIH;

BPII — BiAKpUTI pO3MOA1Ib41 PUCTPOT,

EOM - enekTpoHHO-00UHCIIIOBAaHH] MAllIUHU;
KMT — xoHTakTHI MepexkKi TPaHCTIOPTY;

HJC — nanpyxeHno-nepopmoBanuii cTaH;

[1JT — moBITpsiHI JiHIT eleKTpornepeaaBaHHs

5 OCHOBHI NPUHIIUIIN 3ABE3INEYEHHSA HAAIMHOCTI, BE3INEKH,
JJOBI'OBIYHOCTI TA EKOHOMIYHOCTI KOHCTPYKIIH

5.1 3arajbHi BUMOrHM

5.1.1 HapniiHicTh KOHCTPYKLIA TMOBMHHa OyTH 3a0e3medeHa BIANOBIAHO 0

sumor JIbH B.1.2-14.

5.1.2 Tlpyu  npoeKkTyBaHHI  KOHCTPYKI[IH  TNOBUHHI  OyTu  3abe3rneyeHi

15


https://www.uscc.ua/dbn-v12-142018-zagalni-principi-zabezpecenna-nadijnosti-ta-konstruktivnoi-bezpeki-budivel-i-sporud

ABH B.2.6-198:2014

eKCIUTyaTalliiHa TPUAATHICT 1 OEe3MEeYHICTh TMPOTATOM TEPMIHY eKCIUTyaTarlli,
BHU3HAYCHOTO Y 3aBJaHHI Ha MPOCKTYBaHHSI.

J11s1 11boro HeoOXiHO:

- 3a0e3revyBaT HaJliHHICTh KOHCTPYKINH 32 paXyHOK BHUKOHAHHS BHUMOT JIO
BUOOpY MaTtepialiB, KOHCTPYIOBaHHS Ta PO3pPaxyHKIiB;

- npuiiMaTd  KOHCTPYKTHMBHI  pIIIEHHS, M0 3a0e3MedyloTh MILHICTb,
KOPCTKICTh, CTIMKICTh 1 MPOCTOPOBY HE3MIHIOBAHICTh KOHCTPYKIIIH CHIOPYJ Y IIIJIOMY Ta
iX OKpeMHUX €JIEMEHTIB IiJl Yac TPAHCTIOPTYBAaHHS, MOHTaXy Ta €KCIUTyaTallil;

- nepeadayaT 3axoAM MO0 3a0€3MEeUYeHHS JOBTOBIYHOCTI KOHCTPYKIINA Ta
3aXUCTY iX B KOpO3ii, BILIUBY BOTHIO 1 TEIJIa, 3HOCY Ta CTUPaHHS;

- BpaxoByBaru Bumoru [IBH B.1.1-7, JIBH B.1.2-7 Ta 1HIIUX HOpMAaTHBHUX

JIOKYMEHTIB CTOCOBHO 3a0€3ME€4YEeHHS BOTHECTIMKOCT1 OyMiBEIbHUX KOHCTPYKIIIH;
- nependayaTi TEXHOJIOTTYHICTh BUTOTOBJIEHHS TA MOHTAKY KOHCTPYKIIIH;
- 3a0e3MeuyBaTi CKJIAJAJbHICTh KOHCTPYKIIH  PO3PaxyHKOM TOYHOCTI

reomeTpudHuX napametpis 3rigHo 3 JICTY-H B.B.1.3-1 31 BcTaHOBIEHHIM HEOOX1THOCTI

KOHTPOJIbHOTO YM 3arajbHOro0 CKJaJaHHS a00 BHUKOPUCTAHHSAM PETYIIOBAJIbHUX
IIPUCTPOIB;

- BpPaxOBYBATH MOJKJIMBI BIJXHWJIEHHS B1J] IPOEKTHUX PO3MIPIB 1 TEOMETPUYHOI
(dhopMU e1eMEHTIB KOHCTPYKIIiH, SIK1 OMYyCKAaIOThCS 111 YaC BUTOTOBJICHHS Ta 3BE/ICHHSI;

- BCTAHOBJIIOBATH METOJM Ta OOCSTM KOHTPOJIIO IiJl 4ac BHUTOTOBJICHHS Ta
3BEJCHHS KOHCTPYKIIMA, a TaKoX Yy MpOLECl iXHbOI eKCIUlyaTalli, BKJIIOYAKuHu, 3a
HEOOXITHOCTI, BUKOHAHHS BUMPOOYBaHb OKPEMUX €JIIEMEHTIB, BY3JiB, 3 €IHAHb 1
KOHCTPYKIIIA y LUJIOMYy, a TaKoX, 3a HEOOXiJHOCTI, BCTAaHOBJICHHS KOHTPOJIbHO-
CUTHAJIBHUX CUCTEM YHM 1HILIKX 3aC001B MOHITOPUHTY;

- nepeadayaTé MOKIIUBICTh OTJISITY, OOCTEKEHHS 1 JIarHOCTHUKU, a TaKOX
MPOBEJICHHs] POQITaKTUUHUX 1 PEMOHTHUX POOIT; 3a HEOOX1MHOCTI mepeadadat s
I[OT'O XOJIOBI CXOAM Ta IUIOLIAAKH, CIELialibHI MPUCTOCYBaHHS (CTOJIMKH, MPOBYIINHH,
(dhikcaTopu TOIIO) JUIS 3a0e3MeUYCHHS MOMIIMBOCTI KPIIJICHHS IMOCTIMHUX 1 TUMYaCOBUX
MPUCTOCYBaHb, a TaKOX TMPUCTOCYBaHb ISl BCTAaHOBJIEHHS 3acO0iB J1arHOCTUKH

TEXHIYHOTO CTaHy KOHCTPYKIIiH y MpoIeCi eKCIuTyaTaiii.
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OxpiM 1HOTO, TPOEKTYBaHHS KOHCTPYKIIN CJiI BHUKOHYBAaTH 3 BpaxyBaHHSIM
BUMOT OXOPOHU JOBKUIIS, @ TAKOXK 1HIIMX OCOOJIMBUX YMOB, HaBEJACHHUX Yy 3aBJaHHI Ha
IPOCKTYBaHHS.

5.1.3 IlpoekTHy MAOKyMEHTalil0 Ha OyIiBeNbHI CTajeBl KOHCTPYKII CIif

pospoossitt 3rimno 3 JABH A.2.2-3, JACTYBbA.2.4-4, JACTYBbA24-7 Ta

JACTY b A.2.4-43. Y pobouiit mokymenTarttii (kpecinenast KM) ciig HaBOAUTH BiIOMOCTI

npo:
- KaTeropiro KOHCTPYKIIH Ta ii eeMEeHTIB 3a MPU3HAUYCHHSIM Ta HaIPYy>KEHUM

cta”HoM 3rigHo 3 JlomatkoMm A:

- KJIaC BIATOBITAIBLHOCTI Ta MPUUHATHNA KOe(IIIEHT HAIIMHOCTI yn CIIOPYIH,

10 MpOeKTyeThes, 3riauo 3 JAbH B.1.2-14;

- BU3HAYECHUI Y TEXHIYHOMY 3aBJIaHHI TEPMIH €KCIUTyaTallii CIOpy/iH;

- CTaji Ta JOJAaTKOBI BHMOTH [JI0 HHUX, TNependadeHl HOPMATUBHUMHU
JOKyMEHTaMH 1 IIMMU HOPMaMH;

- TUIH, CIOCOOM BHUKOHAHHS Ta NEpepi3u IIBIB 3BAPHUX 3 €IHAHb, KJac
MIIIHOCTI 1 TOYHOCTI O0JTIB, CrIOCiO MIATOTOBKHU (0OpOOKH) KOHTAKTHUX MOBEPXOHB IS
GpUKLIMHKUX 3’ €qHaHb, BEJIMUYUHY KOHTPOJIbOBAHOTO HATATY OONTIB MpH (PPUKLUIAHUX Ta
(baHIeBUX 3’ €THAHHSAX,;

- PO3MIIIIEHHSI 1 PO3MIPH 3BapHHUX, OONTOBUX 1 (QPUKIIWHUX 3 €qHAHB 13
BKA31BKOKO BHMKOHAHHS iX Yy 3aBOJCBKMX UM MOHTaXHMX YMOBax 1, 3a HEOOXIJHOCTI,
MOCTIJOBHICTh HAKJIaJaHHS IIBiB 1 BCTAHOBJICHHS OOJTIB, CITIOCOOM KOHTPOJIIO SIKOCTI,

- KaTeropii KOpo31iMHOi arpeCUBHOCTI aTMOoc(epu, BOJU Ta IPYHTY 3T1AHO P. S

JCTY ISO 12944-2, xmacu poprosiuHocti 3rigao m. 5.5 JICTY ISO 12944-1 Ta ixmm

BUMOTHY, YKa3aHl B 3aB/IaHHI HA IPOEKTYBAHHSI.
IIpumirka: CucremMa NpOTUKOPO31MHOTO MOKPUTTS BU3HAYAETHCS B TEXHIYHIM JOKyMEHTAIil

BUPOOHUKA CTaJIeBUX KOHCTpYKIiH BianosigHo 10 JACTY EN 1090

{Buxnaoeno y Hosili pedaxyii Ha niocmasi 3minu Ne 1};
{Ocmanniti abzay sunyueno na niocmaesi 3minu No 1},
5.1.4 YV HeoOXigHUX BUIMAJIKAX MPHU POOOTI MPOKATY HA PO3TAT y HAPSIMKY HOTO

TOBITUHY TPU 3aMOBJICHHI CTaJIl CJIiJ1 3a3Ha4aTH Kiac cynutbHoCcTi 3riguo 3 JICTY 8818.
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3 ypaxyBaHHSIM OCOOJIMBOCTEH KOHCTPYKIIIA Ta iX BY3JiB PEKOMEHIYETHCSA TMPHU
3aMOBJICHHI CTajll BpaxOBYBaTH KJacH(QIKaIlll0 JIMCTOBOTO IMPOKATY B 3aJIEKHOCTI Bij

3HaYeHHs BiAHOCHOTO 3BY>KeHHs 3rigHo 3 JACTY EN 10164.

{Tlocunanus 3mineno na niocmaei 3minu Ne 1}
5.1.5 B npoekTHId MOKyMEHTalli CTajJeBUX KOHCTPYKIIM CI1J BpaxoByBaTH
BHMOTH IIOAO BHUTOTOBJICHHS 1 MOHTaxy KoHcTpykmii 3rimao 3 JACTY B EN 1090-1,

HACTY EN 1090-2 ta ACTY EN 1090-4 Ta Bka3zyBaTu KJlac BUKOHAHHS KOHCTPYKIIiH,

elneMeHTIB a00 neranent 3riauo 3 Jlomatkom Y.

{IIepwuii ab3zay suxniadeno y nosiii pedakyii na niocmaei 3minu Ne 1}

VY mpoekTHIA JOKyMEHTAIlli CIiJ] yKa3yBaTH MOCIOBHICTh MOHTAXY €JIEMEHTIB 1
BUKOHAHHSI BY3JiB, @ TaKOX JOMYyCTUMI MOHTa)KHI HABAaHTAKCHHS, SKIIO 3a3HA4yeHI
YUHHUKHA BPaxOBYBAJIKCH 1111 YaC BUSHAUCHHS PO3PaXyHKOBHUX 3YCHUJIb.

Po6ouy nOKyMeHTAIll0 CTaJIeBUX KOHCTPYKIIN CIIJI po3poOJIsiTH 3 ypaxyBaHHIM
BMMOT MOYKJIMBOIO BOoruesaxucry 3riguo sumor JICTY XXXX:202 ™.

{A63ay donyueno na niocmasi Iminu No 1}

5.1.6 Cnix BUKOPUCTOBYBATH KOHCTPYKTHBHI PIIIEHHS 3 TMEPBUHHOTO 3aXHCTY

CTaJIeBUX KOHCTPYKIIiH Bij Kopo3ii 3rigHo 3 JACTY ISO 12944-3.

{Buxnaoeno y Hosil pedaxyii Ha niocmasi 3minu Ne 1}

3a BIACYTHOCTI JOCTYNy HJisi OIJIAY 1 PEMOHTY KOHCTPYKTHUBHUX €JIEMEHTIB
JIOBTOBIUHICTh TEPBUHHOTO 1 BTOPUHHOTO 3aXHCTy IOBHMHHA BIJMOBIIATH TEPMIHY
eKCIUTyaTallli KOHCTPYKIIli 0€3 TEXHIYHOIO 00CIyTOBYBaHHS.

5.1.7 Tlpu  mpoekTyBaHHI  CTAJIEBUX  KOHCTPYKIIH, 10  MISITal0Th
0e31mocepeIHbOMY BIUTHBY PYXOMHX, BIOpalifHUX Ta 1HIIUX 3MIHHUX HaBaHTaXEHb, SIKI
BUKJIMKAIOTh MOXJIMBICTh PYHHYBaHb BiJ] YTOMJIEHOCTI, CJiJi BPaXxOBYBaTH CHEIllalbH1
BUMOTH JI0 BUOOPY CTaii, KOHCTPYIOBAHHS 1 TE€XHOJOTIi BUTOTOBJICHHS, a y BHUMAJKaX,
YKa3aHUX Yy IIUX HOpPMax, BAKOHYBAaTH PO3paxXyHOK Ha BUTPUBATICTb.

5.1.8 [lpu KOHCTpPYIOBaHHI CTaJleBUX 3BAPHUX KOHCTPYKLIM CIiJ 3HUXKYBATH

HETaTUBHUU BIUTMB 3JIMIIKOBHUX Jedopmarliii 1 Hampy>KeHb, y TOMY YHCI1 3BapHHX, a

* Ha cranii 3aTBEPYKEHHSL.
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TaKOXX KOHIICHTpAIlli HampyXeHb, TepemdadaTd BIAMOBITHI pimeHHS (3 HAWOUTBII

PIBHOMIPHUM PO3TMOALIOM HANpy>KeHb B €JIEMEHTaX 1 IeTasX, 0€3 BX1IHUX KYTiB, Pi3KUX

nepenajiB nepepizy Ta I1HIIMX KOHIICHTPATOPIB HAMPYKEHb) 1 TEXHOJOTIUHI 3aX0JH

(MOpsimOK CKJIaJaHHS 1 3BaproBaHHS, MOMEpPEHIN BHUTMH, MeEXaHIuHEe OO0pOoOIeHHs

BIJIMOBITHUX 30H CTPYTaHHsM, (hpe3epyBaHHIM, 3aUMCTKOI0 a0pa3uBHUM KPyTrOM TOIIIO).
{ITynkm 5.1.9 sunyueno na niocmasi 3minu Ne 1}

5.1.10 ITpu mpoekTyBaHHI CTajdeBUX KOHCTpyKmii, mo skux JBbH B.1.1-7 Ta

IHIIMMH OYyJIIBEJIbHUMH HOPMaMmH, IO BPaxOBYIOTh cHElU(iKy 00’€KTa, BCTAHOBJICHO
BUMOTM 32 BOTHECTIMKICTIO, CIIJI BpaXxOBYBaTHU JaHl IIOJ0 BU3HAYEHHS iX KJAciB 3a

BOTHECTIMKICTIO Ha ITiJICTaBl Pe3yIbTaTiB, OTPUMAHHUX: 32 CTAHIApPTU30BAaHUMH METOaMHU

BUNPOOYBaHb 3 BCTAHOBJICHHSIM KJIaciB Boruecriiikocti BianosiaHo 10 JACTY EN 13501-

2 ab0 po3paxyHKOBUMH METOJaMu, BiamoBigHo 1o gonarka B JIBH B.1.1-7.

{Ilynxm euxnaoeno y nositi pedaxyii na niocmaegi 3minu Ne 1}

5.2 Pexomengamii

5.2.1 PekoMmeHay€eThC:

- obupat  ONTUMaJbHI 32  TEXHIKO-€KOHOMIYHMMH  TOKa3HUKaMU
KOHCTPYKTHBHI CXEMH CIOPYJ, a TaKOX IEepepi3u €JIEeMEHTIB KOHCTPYKUIA 3
ypaxyBaHHSM X IPU3HAYEHHS Ta YMOB €KCILTyaTaIlli;

- 3aCTOCOBYBATH €KOHOMIYHI po(d1ii MpoKaTy Ta e(EeKTUBHI CTall;

- JOTPUMYBATUCA OJHOTUITHOCTI KOHCTPYKTUBHHUX E€JIEMEHTIB Ta BY3IIiB, IIO
JIOCSITAE€THCS 3ACTOCYBAHHIM YHI1(1KOBAHUX PIIICHb;

- 3aCTOCOBYBAaTM MPOrPECUBHI  KOHCTPYKLIi (IIPOCTOPOBI CHUCTEMH 13
CTaHJAPTHUX €JIEMEHTIB; KOHCTPYKLIi, 10 MOE€JHYIOTh HECY4Yl Ta OTrOpOJKYyBallbHI
GbyHK11{; monepeaHbO HAMPY>KEeH1, BAHTOB1, TOHKOJUCTOBI Ta KOMOTHOBaH1 KOHCTPYKIIIT 31
CTaJIel Pi3HOI MIITHOCTI);

- nependadyaTd TEXHOJOTIYHICTh 1 HAWMEHIIY TPYIOMICTKICTh BUTOTOBJICHHS
KOHCTPYKIIIH; BpaxOBYBaTH BUPOOHUYI MOKIJIMBOCTI Ta MOTYKHICTh TEXHOJOTIYHOTO 1

KPaHOBOTO yCTAaTKyBaHHS MiAMPUEMCTB-BUPOOHHKIB, TTepeadavaTh 3aBOJICHKI 3’ €THAHHS

19


https://www.uscc.ua/dbn-v11-7-2016-pozezna-bezpeka-obektiv-budivnictva
https://www.uscc.ua/dstu-en-13501-22016-pozhezhna-klasifikatsiya-budivelnikh-virobiv-i-budivelnikh-konstruktsiy-chastina-2-klasifikatsiya-za-rezultatami-viprobuvan-na-vognestiykist-krim-skladnikiv-ventilyatsiynikh-sistem
https://www.uscc.ua/dstu-en-13501-22016-pozhezhna-klasifikatsiya-budivelnikh-virobiv-i-budivelnikh-konstruktsiy-chastina-2-klasifikatsiya-za-rezultatami-viprobuvan-na-vognestiykist-krim-skladnikiv-ventilyatsiynikh-sistem
https://www.uscc.ua/dbn-v11-7-2016-pozezna-bezpeka-obektiv-budivnictva

ABH B.2.6-198:2014

MIPOTPECUBHUX THUITIB (MEXaHI30BaHE 3BapIOBaHHsI, 3’€JJHaHHSI Ha 0OJITax, y TOMY YHCII
Ha BHCOKOMIITHUX TOIIO); BUKOPHUCTOBYBATH MOXJIUBICTh (Ppe3epyBaHHS TOPIB IS
MOTY)KHUX CTOSIKIB 1 KOJIOH;

- BUKOHYBAaTU PO3JUJICHHS KOHCTPYKIIM Ha BIANpaBHI €JIEMEHTH 3
ypaxyBaHHSM BHUIY TPAHCHOPTYy Ta TabapwTIB TPAHCHOPTHUX 3acO0iB, IMiAiMaIbHO-
TPAHCIIOPTHOTO Ta I1HIIOTO yCTaTKyBaHHS MOHTQXKHUX OpTaHi3alliil, paiioHaJbHOro Ta
€KOHOMIYHOTO TPAHCIOPTYBaHHS KOHCTPYKIIIM, a TaKO BHUKOHAHHS MaKCHUMAalbHOTO
o0csTy poOIT Ha MIANPUEMCTBI-BUPOOHHKY;

- 3aCTOCOBYBaTH KOHCTPYKIIi, 110 3a0e3MedYyloTh TEXHOJIOTIYHICTh 1
HalMEHIIy TPYJOMICTKICTh MOHTaXY; 3aCTOCOBYBAaTH MOHTaXKH1 3’€/IHAHHS Ha O0JTaX, y
TOMY uncil (praHUeBl Ta PpUKIIKHI, 3BapHI Ta 3 (ppe3epoBaHUMHU TOPLSIMU; IlepeadayaTi
MOHTaXH1 KPITUICHHS €JIEMEHTIB (MOHTAXH1 CTOJIUKH TOIIO);

- pPO3paxoByBaTU KPUTUYHI TEMIEPATYPH CTAIEBUX KOHCTPYKII BIJIOBITHO

o sumor JICTY-H b B.2.6-211.

{A63ay donyueno na niocmasi Iminu No 1}

3 MeToro 3a0€3Me4YeHHs] EKOHOMIYHOI €(PEKTUBHOCTI MPUUHATHX KOHCTPYKTUBHHX
pillleHb ab00 OKpeMHUX KOHCTPYKIIM Ha OCHOBI mpoekty KM pexkoMeHIyeThes
3actocoByBatu HactaHoBy JJCTY XXXX:."

{Ilynxkm oonosneno na niocmasi 3minu Ne 1}

5.2.2 ]I KOHCTPYKITIH, 110 3HAXOATHCS B YMOBaX arpeCUBHOIO BIUIUBY PEUYOBUH

Tta Mmarepiani, He nepeadauenux JACTY ISO 12944-2, ciipg 3acTOCOBYBaTH CTall 3

I1JIBHIIICHOIO KOpo3iiHoro cTiikicTio 3a JICTY EN 10025-5.

{IIynxm 5.2.2 suxnadeno y nositi pedaxyii na niocmaesi 3minu No 1}

5.2.3 KoHcTpykilii, sSIKi MOXYTh MIUISITAaTH BIUIMBY PO3IUIABICHOr0 Metaly (y
BUTJISIAII OpU30K TPH PO3MBAHHI METally, MPU MPOPHUBI METady 3 Ieuell Yu KOBIIIB),
PEKOMEHAYEThCS 3axUIaTH OOJUIIOBaHHSIM a00 Oropo/UKyBaJlbHUMH CTIHKaAMH,
BUKOHAHUMHU 3 BOTHETPUBKOI LIETIM a00 >KapOTPUBKOTO OETOHY, fAKI 3aXUIIEHI BIJ

MEXaHIYHUX YIIKOKEHb.

* Ha posri.
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5.2.4 KoHCTpyKIii, IO MIIATal0Th TPUBAJIOMY BIUIMBY IPOMEHEBOI YU
KOHBEKIIIMHOT TEIJIOTH a00 KOPOTKOYACHOMY BIUIMBY BOTHIO ITiJI Yac aBapiid TEMJIOBHUX
arperaTiB, PEKOMEHAYETbCS 3aXHUINATH METAJIEBUMHU €KpaHaMu 4d (yTepyBaHHSIM 3

erJIi a00 KapOTPUBKOTO OCTOHY.

5.3 OcHOBHI pO3paxyHKOBi BUMOTH

5.3.1 ApXiTeKTypHO-OyIiBeNbHUN KIIMAaTHYHUA paldoH OyJiBHHUITBA  CITiJT

npuiimMaty 3rigHo 3 ICTY-H b B.1.1-27.

5.3.2 HaBaHTaxkeHHs 1 BIUIMBH 3 ypaxyBaHHSM iX OJHOYACHOI Ail 1 HAMOUIbII
HECTIPUATIMBUX 3a CKCIUIyaTalliiHUMU 1 MOHTOKHHMH CTaHAMH CIIOJIY4YeHb CIiJ

npuiiMatu 3rigao 3 JAbH B.1.2-2, JIBH B.1.1-12, a Takox 3a iHIIUMH HOPMAaTUBHUMH

JOKyMEHTaMHU 1 3aBJAHHSAM Ha MNPOEKTYBaHHSA. [ 'pynu pexumiB poOOTH KpaHIB CIILJT
MPUKAMATH BIJIIOBIIHO O YNHHUX HOPMATUBHUX JOKYMEHTIB.

{Ilynxm 5.3.2 oonosneno na niocmasi 3minu Ne 1}

5.3.3 'pannuHi 3HAYEHHS MPOTHHIB 1 MEPEMIIIEHb €JIeMEHTIB KOHCTPYKIIH Ciiz

npuiiMatu BianosigHo 10 JCTY b B.1.2-3.

5.3.4 JlonmyckaeTbes 301bIICHHS TOBIIMH MPOKATY 1 CTIHOK TPYO 3 ypaxyBaHHSIM
pIBHA KOpO31iiHOI HeOe3nmeku Ta MIABUIIEHHS BOTHECTIMKOCTI KOHCTPYKIIi 3a
pe3yabTaTaMu TOPIBHSJIBHOT €KOHOMIYHOI OIIIHKM IIepeBar MPOCKTHUX PIIIEHb IpU
3a0e3MnedeHi HaIIMHOCTI YK 32 BUMOT'aMH 3aMOBHUKA.

JInst OIiHKYM HEeCydoi 34aTHOCTI KOHCTPYKIIIM 30UIbIICHHS TIEpPEepi3iB CIEMEHTIB 3a
KPUTEPIEM KOPO31HHOTO 3HOCY BPaxXOBYBAaTH HE CIIiJ.

{Ilynkm 5.3.4 suxnaodeno y nositl peoakyii na niocmasi 3minu Ne 1}

5.3.5 3anexxHO B TpPHU3HAYEHHS KOHCTPYKIM 1 MOXJIMBUX HACHIJIKIB TPHU
JOCSITHEHHI HUMU TPAHWYHUX CTaHIB CHIJI PO3PI3HATH TPU KaTeropii KOHCTPYKLIA Ta
iXHIX €JIEeMEHTIB:

A — KOHCTPYKIIii Ta €JIEMEHTH, BIIMOBA SKHX MOXE IMPU3BECTH [0 MOBHOI

b — xoHCTpYKIIiT Ta €JIeMEeHTH, BIAMOBA SKMX MOXE MPU3BECTH JO0 YCKIIATHEHHS
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HOPMaJIbHOT eKCIUTyaTallii cropyaud abo A0 BIAMOBU I1HINIMX KOHCTPYKIIHM, SKI HE
HaJIEeXaTh 10 KaTeropii A;

B — xoHCTpYKIIil, BITMOBH SKUX HE MPU3BOJATH 10 MOPYUICHHS (YHKI[IOHYBaHHS
1HIIUX KOHCTPYKIIiH ab0 iX eJIeMEeHTIB.

3aneXHO BiJ MOXJIMBOCTI Ta MPUYUH JOCATHEHHS TPAHUYHHUX CTaHIB, a TaKOX
BUXO/JSIYA 3 YMOB PYWHYBaHHS BiJi YTOMJICHOCTI YM KPHUXKOTO PYHHYBaHHS CIiJ
PO3PI3HATH TPHU KaTeropii KOHCTPYKIIIH Ta iX €JIEMEHTIB:

| — KOHCTPYKIIi Ta €IeMEHTH, JOCSITHEHHS TPAaHUYHUX CTaHIB SKHUX MOJKIIUBE B
pe3ynbTaTi Oe3MOCepPeIHhOr0 BIUIMBY JAUHAMIYHOTO PYXOMOrO YHM BIOpaIiiHOTo
HABAHTAXKEHHS;

Il — KOHCTpYKIIlT Ta €lIeMEHTH, AOCATHEHHS TPAaHWYHUX CTaHIB SIKMX MOKJIMBE
JUIIe TPU TO€AHAHHI HECTPUATIMBUX UWHHUKIB (JIMHAMIYHOTO YM BiOpaIiifHOro
HABaHTAKCHHS, KOHIICHTPATOPIB HAMPYKEHB, 30H HAMPY>KEHBb PO3TATY TOIIIO);

Il — KOHCTpyKILIii Ta €JIEeMEHTH, JOCSITHEHHS T'PAaHWYHUX CTaHIB SIKUX BHACIIJOK
YTOMJIEHOCTI UM KPUXKOTO PYHHYBaHHS HEMOXJIUBO 4Y€pe3 BIJICYTHICTh HECHPUSTIMBUX
YHHHUKIB.

[Tepenik KOHCTPYKIIiH Ta €IEMEHTIB 13 BKa31BKOIO KaTEropiil 3a MPU3HAUYCHHAM 1 32
HaIpy>KeHUM CTaHOM HaBEJICHO B A0JATKY A.

5.3.6 EnemeHTH 1 KOHCTPYKIIii, IO PO3TIIAIAIOTHCSA B IIUX HOPMAaX, MOMUISIOTHCS
Ha TpU KIAacH 3aJeKHO BII BHAY HampyxeHo-aehopmoBanoro crany (HJIC)
PO3PaxyHKOBOTO Tepepi3y, IO JOMYCKAETHCS Y PO3PAXYHKY:

1 kmac — HJIC, 3a sKkoro HOpMajbHI HampyXeHHS O Ha BCIX JUISTHKAX
PO3paxyHKOBOI'O IEpepidy € MEHIIMMM 3a PO3paxyHKOBMH omip cTtami Ry 1 MOXyTbh
JOCATHYTH HOTO JIMIIEe B HAaWOUIbII HAmpyKEHMX BOJIOKHAX rmepepizy o= Ry (mpyxHa
poborta mepepizy — pucyHok 5.1, a);

2 xmac — HJIC, 3a skoro HOpMaibHI HaNpy>KEHHS O Ha JACSIKUX JTUISTHKAX
PO3pPaxyHKOBOTO Mepepizy € MEHIIMMH 3a PO3paxyHKOBHM omip cram Ry, a Ha 1HIIKX
TIIsSTHKaX — JIOPIBHIOIOTh  HoMy  (IIpY)KHO-IUIAaCTUYHA poboTa  mepepizy —
pucyHok 5.1, 0);

3 xmac—HJC, 3a sKxoro HOpManbHI HaNpyKEHHS O TI0 BCIM TUIONI
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pPO3paxyHKOBOTO  Tepepidy JOpIBHIOIOTH  pO3paxyHKOBOMy omopy cram Ry
(mmacTudikaiis BChOTO TMepepidy 3 YTBOPEHHSM IUIACTUYHOTO IIApHIpY —
pucyHok 5.1, B).

Po3paxyHKOBI cXxeMH Ta OCHOBHI MEpPEIyMOBU PO3paxyHKY MOBHHHI BioOpakaTtu
JIACHI YMOBH POOOTH CTaJI€BUX KOHCTPYKIIiH.

CraneBi KOHCTpyKLIii HEOOXiHO, $K TPaBHIO, pPO3pPaxoBYBaTH SK €IWHI
IPOCTOPOBI CHUCTEMH 3 YpaxXyBaHHSM YWHHHKIB, II0 BH3HAYAIOTh HANPYXEHUH 1
nepopMOBaHMIl cTaH 3a MOTPeOM 3 ypaxyBaHHAM HENIIHIMHUX BJIACTUBOCTEU
pPO3paxXyHKOBOI CXeMH. Y HEOOXIJHMX BHUIIaJKaX PO3PAaXYHOK KOHCTPYKIIi Ha pI3HUX
eTarnmax MOHTaxy a0o eKcIuTyartalli HEOOXIJHO BUKOHYBAaTH 3 ypaxyBaHHSM BIUIUBY
YMHHHUKIB, 1110 BU3HAYAIOTH 11 HAIIPYXeHO-1e(OPMOBaHUI CTaH Ha KOKHOMY 3 €TalliB.

[Ipyn moaini €IMHUX MPOCTOPOBHUX CUCTEM HAa OKPEMI IIOCKI MIACUCTEMH CIIIJT
BPaxOBYBAaTH B3a€MOJIIIO €JIEMEHTIB MI>K COOOI0 1 OCHOBOIO.

Bubip po3paxyHKOBHX CXEM, a TAKOX METO/IIB PO3PaXyHKY CTaJ€BUX KOHCTPYKIIN
PEKOMEHY€EThCs 3A1MCHIOBATH 3 ypaxyBaHHsAM BUKopucTaHHa EOM.

[Ipu momini cCUCTEMHU Ha OKpEMi €JIEMEHTH PO3PAXyHKOBI 3yCHIUIS (ITO3MOBXKHI 1
MOMEepPEeYHl CWUJIM, 3TMHAJbHI Ta KPYTHI MOMEHTH) B CTaTUYHO HEBU3HAYYBAHUX
KOHCTPYKLISAX JONYCKAeThCs BU3HAYATH 332 HEAC(HOPMOBAHOIO CXEMOIO 3 MPUITYIIECHHSIM
PY>KHOT poOOTH CTai.

Po3paxyHOKk OKpemMux eJIeMEHTIB Ha 10 IUX 3YCWJIb CJIiJI BUKOHYBaTH 3a
1e(OpMOBAHOIO CXEMOI0, III0 BPaXOBYE BILJIUB NEPEMILLEHb I11/1 HABAHTAKECHHSIM.

Po3paxyHOK CTaTHYHO HEBHU3HAUYyBaHMX KOHCTPYKIIH SK €IUHUX CHCTEM
JIOTTYCKAEThCS] TAKOXK BUKOHYBATH 3a AE(POPMOBAHOIO CXEMOIO B MEXKax MPYKHOI poOOTH

cTall.

Pucynox 5.1 — Knacudikarris nepepisis 3a sugom HJIC
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5.3.7 Bumoru 1nux Hopm mnepenbadaroTh Taki pO3paxyHKOBI MOJAENII HECYUHX
KOHCTPYKITIH:

- OKpeMi KOHCTPYKTHBHI €JIEMEHTH (HalpHuKiIad, PO3TATHYTI 1 CTUCHYTI
CTPWXHI1, OaJIKH, CTOSIKH 1 KOJIOHH CYIIUIBHOTO TIepepi3y TOIIIO);

- IJIOCKI 00 MPOCTOPOBI CUCTEMH, 3aKPITIJICHI BiJl TEPEKOCY (PUCYHOK 5.2, a);
PO3paxyHOK TaKUX KOHCTPYKIIiM MOXe OyTH BUKOHAHMN HUIIXOM PO3PAXYHKY OKPEMHX
€JIEMEHTIB 3 ypaxXyBaHHSM iX B3a€MO/I1i Mk COOOIO0 1 3 OCHOBOIO;

- WIoCKi a00 TMPOCTOPOBI CHCTEMH, HE 3aKpilUIeHI Bil TEPEKOCYy
(pucyHOK 5.2, 0); ipu po3paxyHKy TaKUX KOHCTPYKIIIH MOPS[ i3 MEPEBIPKOK OKPEMHUX
€JIEMEHTIB CJIiJl BPaXOBYBaTH MOXJIMBICTh JTOCSTHEHHS TPAaHUYHOIO CTaHy CHCTEMH B
LLJIOMY;

- JUCTOBI KOHCTPYKIIii (000JOHKM 0OepTaHHs), 110 MepedyBalTh Y
0€3MOMEHTHOMY HANpPy>KEHOMY CTaHi.

[Tpu cnemnianbHOMY OOIpYHTYBAaHHI JOIYCKA€ThCSI BUKOPUCTOBYBATH OLIbII TOYHI
PO3paxyHKOB1 MoJielll (HAIPUKIIa1, TECOMETPUYHO Yd (HI3UYHO HENIHINHI, M MOJIENI, SKi
BpPaxOBYIOTbh MOMEHTHY POOOTY 00OJOHKOBUX KOHCTPYKIIIi).

JI71st po3paxyHKOBUX MoAeNel Yy GopMi OKPEeMHUX KOHCTPYKTUBHUX €JIEMEHTIB UM
CUCTEM, 3aKpIIUICHUX BiJ MEPEKOCy, MepeBipKa CTIMKOCTI BUKOHYETHCS K JIJISI OKPEMHX
CTPMKHEBUX €JIEMEHTIB Ha OCHOBI PO3TIISAY iX PO3paxXyHKOBUX JOBXKHH, BU3HAUECHUX 0e3
ypaxyBaHHS PiBHSI HABAaHTAXXEHOCTI CYCIAHIX €JIEMEHTIB.

Jnst cucrteM, He 3akpilUIEeHUMX BIJ MEpPEKOoCy, MOpPsA 13 MEepeBIPKOI CTIMKOCTI
OKpEeMHUX €JIEMEHTIB TMOBMHHA OYyTM BHUKOHAHA IMepeBipKa 3arainbHOoi cTiiikocTi. [lpu
MepeBIPIll 3arajibHOT CTIMKOCTI KOEQIIIEHT HAIIAHOCTI 3a 3arajJibHOIO CTIHKICTIO s HE

MOBUHEH OyTu MeHIe Hixk 1,3.
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T P T

a — CUCTEMH 3aKpIIICH] BiJ] IEPEKOCY; O — CUCTEMHU HE 3aKPIIUICH] Bl IEPEKOCY
Pucynok 5.2 — Po3paxyHKOBI MO/IeJl HECYUHX KOHCTPYKIINA y BUTJISIII CTPHXKHEBUX
CUCTEM

5.3.8 Jlna enmeMmeHTIB, OoClabJICHMX y PO3PaxyHKOBOMY TEpepi3l OTBOpaMHU s
OO0NTOBUX 3’€/IHaHb, OKPIM (DPUKLINHUX, IPU PO3PAXyHKAX HA MIIHICTh 1 BUTPUBAIICTD

CJI1JT MPUMMATH TUIONLY Mepepi3y HETTO Ap, Ha CTIMKICTD 1 AKOPCTKICTh — IJIOILY MEpepi3y

OpyTTO A.
5.4 BpaxyBaHHSI IPU3HAYEHHS TA YMOB POOOTH KOHCTPYKUIii

5.4.1 Tlpu po3paxyHKy KOHCTPYKIIIH 1 3’€IHaHb CJI1] BpaXOBYBaTH:
KoeiIieHT HaAIMHOCTI 3a BIJIMTOBIIAJIbHICTIO (xoediiieHT

BIIMOBIAABHOCTI) %, BiamoBigHo no JIBH B.1.2-14;
JI0JTATKOBHM KOe(Ili€HT HAIIMHOCTI 3a MaTepiaioM yy = 1,3 1 eneMeHTiB

KOHCTPYKIIH, SIKI pO3paxOBYIOThCS Ha MILHICTh 13 BUKOPUCTaHHSIM PO3PAXYHKOBUX

onopiB Ry, 1110 BU3HA4YAIOTHCS 32 TUMYACOBUM OTMIOPOM TPHU PO3THA3I;

KOe(IiliEHTH yMOB POOOTH €JIEMEHTIB KOHCTPYKIHN )., 10 NMPUAMAIOTHCS

3rigHo 3 Tabmuiero 5.1 ta po3gimamu 17 — 21 nux HOpM;
KoedirieHTH yMOB poO0oTH 00ITOBUX 3’ €qHAHB )y 3T1IHO 3 po3auiamu 16, 19

Ta6auus 5.1 — KoedirtientT ymoB pobotu

. KoedinienT ymon
EnemeHTH KOHCTpYKLIiK
pobotH Y.
1. banku cyniibHOTO mepepisy i CTUCHYTI eneMeHTH GepM MEPEKPUTTIB Mij 3a1aMu TeaTpis,
KITy0iB, KIHOTEATPIB, MiJ] TPUOYHAMH, ITiJ] MPUMILICHHSMH Mara3uHiB, KHUTOCXOBHII i apXiBiB 0,90
TOIIO NIPY TUMYACOBOMY HABAaHTAXKEHHI, 1[0 HE TIEPEBUIIYE BATH MEPEKPUTTS
2. KoyioHM rpoMaichbKHX CIIOPY/ i ONOp BOJOHANIPHUX OaluT 0,95
3. KosioHM 01HOTIOBEPXOBHUX BUPOOHUYHX CIIOPY/I i3 MOCTOBHMHU KpaHaAMH 1,05
4 CTUCHYTI OCHOBHI €JI€MEHTH (KpIM OIOPHHUX) PEUIITKU CKJIAJIEHOTO TaBPOBOTO MIEpepizy 3
JIBOX KYTHKIB Yy 3BapHUX (pepMax MOKPHUTTIB 1 MEPEKPHUTTIB MPH PO3PAXyHKY HA CTIHKICTb 0,80
3a3HaYCHUX EJIEMEHTIB i3 THYUKICTIO A > 60
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- Koedinient ymon
EnemeHTH KOHCTpYKIIiH
podoTH Y.
5. 3aTsHKKH, TATH, BIITSDKKH, TIBICKU IPH PO3PAaXyHKY HAa MIIHICTH Y TIepepisi 6e3 mociabieHb 0,90
6. Ilepepisy eneMeHTiB KOHCTPYKIIii 31 cTaji 3 rpaHuIEero TeKydocTi 10 440 H/MMm?, o HecyTsb
CTaTHMYHE HaBaHTAXXCHHS, TIPU PO3PAXyHKY Ha MIIHICTh Y TIepepi3i mociaadiIeHOMy OTBOpaMHu
U1t 601TIB (OKpIM QPUKIIMHKX 3’ €HAHB):
— CYLUIbHHX 0aJIOK 1 KOJIOH; 1,10
— CTPWXHEBHX KOHCTPYKIIil TOKPUTTIB Ta MEPEKPUTTIB 1,05
7. CTUCHYTI eJIeMEHTH PEIIiTKA MPOCTOPOBUX PENIiTYACTUX KOHCTPYKLIH, BUKOHAHI 3
OJTMHOYHUX PiBHOMOJIMYKOBUX KYTHKIB 3T1IHO 3 pUCYHKOM 13.3, sIKi MPHUKPITUTIOIOTHCS OJTHIEKO
MOJIUTICHO (U151 HEPIBHOITOJIMYKOBHX KYTHUKIB — OUIBIIOO TIOJHUIICHD):
a) 0e3MmocepeIHBO 10 MOSACIB 3a TOTIOMOTOK 3BApPHUX IIBIB 00 JABOX OONTIB i OijbIle, sIKi
BCTAHOBJICHI B3/I0BXK KyTHKA:
— poskocH (pucynok 13.3, a); 0,90
— posmipku (pucynok 13.3, 0, B, €); 0,90
— poskocH (pucynok 13.3, B, T, 1, €); 0,80
0) Oe3nocepeHBO 10 MOSCIB 32 JOITOMOTOI0 OTHOTO 00NTa ab0 Yepe3 hacOHKY HEe3alIeKHO Bif
BUJY 3’ €JIHAHHS 0,75
8. EnemeHTH TIIOCKHX (epM 3 OIMHOYHUX KYTHKIB, CTUCHYTI €JIeMEHTH, BUKOHAHI 3 OIMHOYHUX
KYTHKIB, SIKi TPUKPIIDTIOIOTHCS OAHIEI0 MOUIEIO0 (IS HEPiBHOMMOINYKOBUX KyTHUKIB — MEHIIIOIO 0,75
TMOJIMIICIO), 33 BUHSATKOM €JICMCHTIB, HABEJACHUX Y MO3UIIIi 7 i€l Tabiuini
9. OnopHi NIKMTH, BUKOHAHI 31 CTaji 3 FpaHULEI0 TeKydocTi 10 390 H/MM?, 1110 HecyTh CTaTUUHE
HaBaHTa)XCHHS, TOBIIMHOIO, MM:
a) o 40 BKIIOYHO; 1,20
0) monan 40 mo 60 BKIIOYHO; 1,15
B) noHaz 60 1o 80 BKIIOYHO 1,10

IIpumirka 1. Koedimientn ) < 1,0 npu po3paxyHKy HE CIiJl BpaXOByBaTH CyMICHO, 32 BHHATKOM PO3PaXyHKIiB BKa3aHHUX Y
mpuMiTKax 2, 3.

Hpumirka 2. [Ipu po3paxyHKy Ha MIOHICTh y Tepepisi, mociabieHoMy OTBOpaMHU I OONTIB, KOSQIIiEHTH, HaBEICHI B
mo3umii 611,612,615, ciaix BpaxoByBaTH CyMICHO.

Hpumirka 3. [Ipu po3paxyHKy ONOPHUX TUTAT KOoe(illieHTH, HaBeACHI B mo3umii 9 12, 9 1 3, ciix BpaxoByBaTH CyMICHO.
Mpumirka 4. [Ipu po3paxyHKy 3’€HaHb KOe(IliEHTH ) AJS €JIEeMEHTIB, siki HaBeJeHi B mo3uuii 1 1 2, ciij BpaxoByBaTH
pa3oM i3 koedilieHTOM YMOB pOoOOTH 3’ €AHAHHS Jh.

Ipumirka 5. YV Bunagkax, He o6ymoBieHux uumu Hopmamu, y po3paxyHkoBux Gopmyinax npuiimarots ¥ = 1,0.

6 MATEPIAJIA J1J151 KOHCTPYKHIfI 13’€AHAHD
6.1 3arajabHi BUMOrHM

6.1.1 Jlnsg craneBux OyIIBENIbHUX KOHCTPYKIIH CIiJ 3aCTOCOBYBAaTHU CTaJeBUI
MpokaT (JMCTOBUHM, (aCOHHUM, MHUPOKOCMYTOBUN YHIBEPCATBHHUM, COPTOBHIi), THYTI
npodini 1 TpyOU 3 HU3BKOBYTJICLIEBOI 1 HU3bKOJIETOBAHOI CTali, @ TAKOXK CTaJEeBl KaHATH.

3aCTOCOBYETBCSI MPOKAT 3arajJlbHOr0 IPU3HAYEHHs, MPOKaT JUIsl 3BapHHUX
KOHCTPYKIIIA Ta CTaJeBUN MPOKAT, BUTOTOBJICHUMA 3a TEXHOJOTIEID Taps4yoi MPOKATKH,
TEPMOMEXAHIYHOI MPOKATKU Ta MICHs TEepMIYHOiI OOpoOKM (Biamaji, HopMami3arlis,

rapTyBaHHs 3 BIAIYCKOM, BIAIMYCK Ta iH.).
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JIOIyCKa€eThCSl TaKOX 3aCTOCYBaTH apMaTypHy rapsuyekaTtaHy CTajlb, MIO
3BApIOETHCS, MYUKH 1 TacMa 3 JIpoTy.

6.1.2 B okpemMux BuUNAAKaX, HANPUKIA] /I OMOPHHUX BY3JiB, JOMYCKAETHCS
3aCTOCYBaHHS BIJIJIMBOK 1 MTOKOBOK 13 BYIJICTICBOI 1 JIETOBAHOI CTaJll, a TAKOX BIJJTMBOK 3
JaByHY.

6.1.3 3a nokazHUKaMu KOPO31MHOT CTIMKOCTI CTali MOAUIAIOTHCSA HA TPU TPYTIH:

I rpyna — crani 3BuuYaitHOi KOPO31MHOI CTIMKOCTI, a came BYTJIEIEBl CTajl 3TiTHO 3
JICTY 8539 (kmac C235 rta 1um), ACTY 4484/TOCT 535, JICTY 8803 (cTanbp Mapku
Cr3nc5 ta immi), ACTY EN 10025-2 (ctamp mapku S235JR Ta iHmI), a Takox
HU3bKoJieroBaHi craii 3rigHo 3 JICTY 8539 (kmac C345 ta iamni), JICTY 8541 (cranb
mapku 09I"2C rta inmi), ICTY EN 10025-3 (xnac S355 Tta inmii) ta ACTY EN 10025-4
(ctans mapku S460M).

IT rpyna — cram migBuieHoi Kopo3iiHoi cTiiikocTi 3rigno 3 JICTY 8541 (cranb
mapku 091°2]] Ta ixmi) 3 MmacoBoro gosero mizai 0,15-0,30 %.

III rpyna — 3 MiABUIIEHOI CTIMKICTIO MO aTMOc(epHOi KOpo3il cTadl 3riiHO 3
JICTY 8541 (ctans mapku 10XHJII Ta iami) ta JACTY EN 10025-5 (ctans Mapku
S355J0W Ta 1H1m1).

{Tlocunanus 3mineno na niocmasi 3minu No 1}

{Tpemiii ab3ay oonosneno na niocmaesi 3minu Ne 1}

6.1.4 OcHoBHi ¢i3U4YHI BIaCTUBOCTI MaTepialliB il KOHCTPYKIIIN CIiJ MpUAMaTH
3TiAHO 3 JoJaTkoM b.

6.1.5 Tlpokat nuctoBu#, (HacOHHMIA 1 MIMPOKOCMYTOBHUU YHIBEPCAJIBHUN CIiA
MMOALISITH Ha:

- IPOKAT 3BUYAIHOI MIITHOCTI 3 BYIJICLIEBUX CTaJIEH 3 XapaKTEePUCTUUYHUM OIOPOM
npokary cram Ryn< 290 H/MM?, sKi pO3pi3HAIOTBCS 3a CTYIIEHEM PO3KHCICHHS Ha
KUIUJISY1, HAMIBCIIOKIMHI Ta CIOKIMHI, a TaKoXK 0€3 ypaxXyBaHHS TpaHUYHUX BiIXWICHb
3aJI0BOJIbHSIIOTh Taki BUMOTH (32 MacOBOKO) YAaCTKOIO €JIEMEHTIB): BMICT BYIJICLIO He
noBuHeH nepeBuiyBatu 0,22 %, Bmict cipku — 0,05 % 1 BMmict dochopy — 0,04 %;
BIJIHOCHE BHJIOBXKEHHS KPYTJIMX 3pa3KiB 3 poOOYOI0 JTOBKWHOIO, IO JOPIBHIOE I SITH

JiaMeTpam 3paska, He MoBUHHE OyTH MeHIe 3a 18 %;
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- TpOKaT IMIJBUILNEHOT MIIHOCTI, SIK MPaBWIO, 3 HU3BKOJETOBAaHUX CTajed 3
XapaKTEPUCTHYHUM oropoM npokary craii 290 H/mm? < Ry, < 390 H/MM? npu ToBLIMHI
npokary 10 50 MM, 13 BITHOCHMM BHUIOBXKEHHSM KpPYIJIMX 3pasKiB MpU ix poOodiii
JIOBXHHI, 1110 JIOPIBHIOE I’ SITH JllaMeTpaM 3pa3Kka, He MeHiie 3a 18 %o;

- TIPOKAT BUCOKOI MIIHOCTI, SIK MPaBUJIO, 31 CTajel Mmicis TepMiuHOi 00poOKu abo
TEPMOMEXAHIYHOI TMPOKATKH, 3 XapaKTEPUCTUYHUM  OIMOPOM TMPOKATYy  CTall
390H/MM? < Ryn <590 H/MM?, i3 TUMYacOBMM BUIOBXKEHHAM KPYIJIMX 3pa3KiB IIpH ixX
po0oUiil TOBXKKMHI, IO JOPIBHIOE T’ SITH JliaMeTpaM 3pa3ka, He MeHIe 3a 16 %;

- TpPOKAT BHUCOKOI MIIHOCTI, SK TMPaBWIO, 3 TEPMOOOPOOJIEHUX CcTallehd 3
XapaKTEPUCTHYHHAM ONOPOM TpoKaTy crami Ryn > 590 H/MM2, i3  THMYacoBMM
BUJIOBXKEHHSIM KPYIJuX 3pa3KiB MpU iX poOoulid JOBXKHHI, IO JOPIBHIOE ITSITU
JiameTpam 3paska, He MeHiie 3a 14 %.

CraneBuii mpokaT TMOBHMHEH 3aJ0BOJIBHSATA BHMOTHU WIOJAO YAAPHOI B’SI3KOCTI
BIIMOBITHO 10 J0AaTKy B.

Bumorn 10 3acrtocyBaHHS CTajeBOro NpOKaTy HaBeAeHI Yy jgoaarky [
(Tabmuns I'.1).

6.1.6 Bumoru no Bmicty Byriemnto, Gochopy 1 cipku B craisx ajisg OyAaiBeTbHUX
KOHCTPYKIIN Ta peKOMEHAAIll1, 010 MOKa3HUKIB BYTJIEIIEBOTO €KBIBAJICHTY, HABEACHI Y
noaatky B.

[Ipn piBHOIIIHHUX TOKAa3HMKAX MEXAHIYHUX BJIIACTHMBOCTEM TIEpeBary CIiij
HaJaBaTH BUKOPHUCTAHHIO MTPOKATY JIJIT BUTOTOBJICHHS 3BApHUX KOHCTPYKITIH 3 MEHIITMMHU
3HAUYCHHSMH BYTJIEIIEBOTO €KBIBAJICHTA.

6.1.7 JluctoBuWii mpoKaT 3aBTOBIIKK 25 MM 1 OLIbINe Ui €JIEMEHTIB, IO
MPAITIOI0Th Y HANPSIMKY TOBIITUHU MPOKATY, a TAKOXK MPOKAT 3aBTOBIIKHA 40 MM 1 OiTbIie
y 3BapHHUX 3’€IHAHHSIX B 3aJIEKHOCTI BIJ TPYNMU KOHCTPYKIIIA TOBUHHI BIAMOBIIATH
HACTYyITHUM BUMOTaM:

- JUTA TPYNH KOHCTPYKIiH 1 — Matu kiac cymiiasHocTi 0 BiamosigHo g0 JICTY 8818

Ta Tpymny SKocTi He MeHIIe Hixk Z35 Bianosiauo xo JACTY EN 10164,

- JUISI TPYIU KOHCTPYKIIINA 2 — MaTH KJIac CYLUIBHOCTI HE Olblie HiXK 1 BIJMOBITHO

no JICTY 8818 Ta rpymy sikocTi He MeHIe Hixk Z25 Bianosiaao o JICTY EN 10164;
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- JUIs TpyH KOHCTPYKIIM 3, 4 — MaTu Kjac CyLIbHOCTI He Ouibllie HiXK 2
BignoBimHo Ao JICTY 8818 Ta rpymy sKOCTI He MeHIIe HDK Z15 BiImoBiAHO A0
JCTY EN 10164,

{Tlocunanmus 3mineno na niocmasi Iminu Ne 1}
6.1.8 Ilpu BuOOpI cTasi 1j1s KOHCTPYKIIHM CIIiJ] BpaXOBYBaTH:

- KJIac BIAMOBIIaIbHOCTI ciopyn 3riaHo 3 JIBH B.1.2-14;

MPU3HAYCHHS KOHCTPYKII Ta €JIeMEHTIB 1 KaTeropiro iX BiANOBIAANBHOCTI

srigao 3 JIBH B.1.2-14;

- MOXJIMBI HACJIJIKU JOCSATHEHHS FPAaHUYHUX CTaHIB;

- XapakTep J1I0UMX HaNpyX eHb (CTaTUYHE, AUHAMIYHE) Ta iX PIBEHb;

- BUJ] HAIIPY>KEHOT'O CTaHy (OJHOOCHOBHM, MIOCKUI 41 00’ €MHUM, pO3TAT ado
CTHUCK);

- HasIBHICTh 3BAapHUX 3’€/lHaHb (PIBEHb 3AJMUIIKOBUX HANpPYy>KEHb, CTYIIHb
KOHLIEHTpAaLli HallPy»KE€Hb, BIACTUBOCTI CTaJIl B 30H1 3BAPIOBAHHS);

- CTYIIHb arpPECUBHOCTI BILJIUBIB;

- TOBILHUHY NPOKATY;

- 0COOJMBOCTI  KOHCTPYKTHMBHOI (OpMU 1 TEXHOJIOTII BHUIOTOBJICHHS
(KOHIIEHTPATOPH HAMPYKEHb, TIJILHOTHHHE P13aHHS, HAKJIET TOIIO);

3asie’KHO BiJI HABEJECHUX YMHHHUKIB Ta 3rifHO 3 6.1.7 1 3 ypaxyBaHHSIM KaTeropii
KOHCTPYKIIN 3riAHO 3 5.3.5 KOHCTPYKIli Ta €IeMEHTH MOAUISIOTECA HAa YOTHPHU TPYIHU
3T1IHO 3 BKa3iBkaMu Ta0iumi A.l.

[Ipu BUOOP1 cTas apxiTeKTypHO-OyAiBEIbHUI KIIMAaTUUYHUNA pailoH OyIBHUIITBA 1

pO3paxyHKOBY TeMIlepaTypy eKkcruryaTaitii ciif npuiimatu 3rigao 3 ACTY-H b B.1.1-27.

3a po3paxyHKOBY MIHIMQJIbHY TeMIEpaTypy CHiJi MOpUWMATH TEeMIIepaTypy

HaWXOJIOJHIMIOI TI'SITUJAEHKH B paioHi OyniBHuntea 3rigHo 3 JACTY-HB B.1.1-27 3

3a0€3MeYeHICTIO:

0,92 — nnst KOHCTPYKITIH, 0 EKCILTyaTyIOThCS B OMATIOBAaHUX MPUMIIIIEHHSX;

0,98 — 111 KOHCTPYKIII, 10 eKCITYaTyIOThCSl B HEONAIIOBAHUX MPUMIIICHHSX 1 32
TEeMIIepaTypHy 30BHINIHBOTO MOBITPSI.

6.1.9 Bubip cranei s rpyn KOHCTPYKIIH CJIiJ] BAKOHYBATH 3T1JHO 3 J0JAATKOM
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I.

6.2 Martepiajim MacoBOro 3aCTOCyBaHHA

[Ipn BuKOpHCTaHHI MarepialiB, [0 BUTOTOBIAIOTHCS 32 HOPMATUBHUMHU
JOKYMEHTaMH, Ha SKI € TOCWIaHHA B JaHUX HOpPMax, CJiJ BHUKOHYBaTH
Bumoru 6.2.1 — 6.2.10.

Moxe OyTH BUKOPHUCTAHMM TaKOXX IMPOKAT Ta BUPOOHU, IO BHUIYCKAIOTHCS 3a
IHIIMMA HOPMATUBHUMHU JIOKYMEHTaMH, SIKIIO iX BJIACTHUBOCTI BIAMOBIAAIOTH BHUMOTaM
1010 YAApHOI B’A3KOCTI 1 XIMIYHOTO CKJIaAy BIAMOBIIHO 10 AojaTka B, BUKOpUCTaHHSA
MaTtepialliB I 3’ €THAHHS CTaJIeBUX KOHCTPYKIIIH 3T1IHO 3 gojaaTkom /Jl.

6.2.1 JIns KOHCTpYKIIiH 13 pacOHHOTO (KYTHUKH, ABOTABPH, IIBEJIEPH), TUCTOBOTO,
IIUPOKOCMYTOBOI'0 YHIBEPCAIBHOTO MPOKaTy 1 THYTUX mnpodiniB 3rigHo 3 JCTY 8539,
JICTY 8803; HACTY  4485/T'OCT535, JACTY EN 10025-2, JACTY EN 10025-3,
JCTY EN 10025-4, ACTY EN 10025-6 Ta iHMMMH YHHHUMH HOPMAaTHBHUMH

nokymentamu [1] —[6], coproBoro mpokary (kpyr, KBaapar, CMyra) 3TiHO 3
JICTY 8541, ACTY 4484/TOCT 535, enektpo3Bapaux TpyO 3riguo 3 JICTY 8943 Ta
I'OCT 10706, rapsuyekatanux TpyO 3rigHo 3 JICTY 8938, sx mpaBwiio, ciaia mpuitMaTh

cTaji BigmoBigHo A0 mojxarka . (Bmineno, 3mina Nel)

ToHKOIUCTOBUM TPOKAT CJIiJI 3aCTOCOBYBATH 3 ByruieneBoi ctam 3rigHo 3 ACTY
2834 Tta 13 cTani miaBuIeHoi MitHOCTI 3rijgHo 3 JICTY 8969.

{Tlocunauns 3minerno Ha niocmasi Iminu Ne 1}

[TpodinboBanuii Hactua caig 3acrocoByBatu 3rigHo 3 JICTY b B.2.6-0.
JlommyckaeTbesi 3aCTOCOBYBaTH MPO(IIHOBAHWM HACTHJI 32 IHIIMMH HOPMAaTUBHUMH
JTOKyMECHTaMH.

6.2.2 Jlyns 3BapHUX 3’€HAHB €IEMEHTIB CTAIEBUX KOHCTPYKIIIH 13 cTasied 3T1IHO 3
6.2.1 ciig 3actocoByBatu matepianu 3rigao 3 JCTY EN ISO 544, ACTY EN ISO 3580,
JACTY EN ISO 14341, ACTY EN ISO 14343, ACTY EN ISO 18275, nopomnikoBuii Apit

srigHo 3 JICTY EN ISO 17632, Byriaekuciauii ra3 abo cymiin WOro 3 aproHom 3TiHO 3

JCTY EN ISO 14175 BignoBigHo mo Tadmumi J.1.
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{I1lepwuii ab3ay suxiadeno y nogiit peoaxyii na niocmasi 3minu Ne 1}

[TpuifHsATI 10 3aCTOCOBYBaHHS 3BAapIOBAJIbHI MaTepialid 1 TEXHOJIOTISI 3BapIOBAHHSA
MOBUHHI 3a0e3NeuyBaTd 3HAYEHHS TUMYACOBOTO OINOPY METally IIBa HE HIKYE BIJ
XapaKTepUCTHYHOTO 3HAaueHHs omopy Ryn OCHOBHOro Mmetanmy, ynapHy B SI3KICTh 1
BIJIHOCHE BHUJIOBXKEHHS 3aJIEKHO BiJl BUMOT, sIKI BUCYBAIOThCS JI0 MaTeplany KOHKPETHUX
KOHCTPYKLIIH.

6.2.3 [lns 60nTOBHX 3’€AHAHD €IEMEHTIB CTaeBUX KOHCTPYKIIH 13 CTanen 3riHO
36.2.1 cmig 3acTocoByBaTH: cCTajeBl OONTH 1 TaWKH, IO 3aJ0BOJIbHSIIOTH BUMOTH

JICTY ISO 898-1, JICTVY ISO 898-2; mianbm, 1o 3aJOBOJBHIIOTH BHUMOTH YHMHHUX

HOPMATUBHUX JIOKYMEHTIB; BUCOKOMIIIHI OONTH, 3a3HadeHi y 6.2.6 0e3 momepeaHboro
HATSATHEHHS 3T1IHO 3 JaHumu Tadmuns /1.3, J1.4.

{Tlocunamnns 3mineno na niocmasi 3minu Ne 1}

bontn y OoaTOBUX 3’€IHAHHSAX CJIJ 3aCTOCOBYBAaTH 3TiIHO 3 JIIIOYUMU
HOPMATHUBHUMU JIOKYMEHTaMH, 32 HassBHOCTI OOMEXeHb AedopmMalliil 3’€JHaHHSA — OONTH
KJIaCy TOYHOCTI A, a Tak0X B HEOOX1THMX BUMAJKaX — OOJTH 31 CKOPOUEHOIO HAPI3HOIO
YaCTHHOIO.

{/Ipyeuii abzay euxniadeno y nosiii peoaxyii na niocmasi 3minu Ne 1}

bontn 1 rallku TOBMHHI MaTH MapKyBaHHS 3TiJHO 3 BUMOTaMH YHHHHUX
HOPMATUBHUX JIOKYMEHTIB.

latiku y OoATOBUX 3’€IHAHHSAX CIIJ 3aCTOCOBYBAaTH 3TiTHO 3 YUHHUMMU
HOPMATUBHUMU JIOKYMEHTaMU, SK TPaBUJIO, TMPUMUMAIOYM KJIac MIIHOCTI TaloOK MpHU
KJ1acax MiIHOCTI 6onTiB: 5 — ipu 5.6, 5.8; 8 —ipu 8.8; 10 — mpu 10.9.

{Ilocunanns 3mineno Ha niocmagi 3minu Ne 1}

Jlyist GoITIB TIpH iX pOOOTI TIIBKK HA 3Pi3 JAOMYCKAETHCS MPUHMATH KJIac MIITHOCTI
raiiok 4 mpu Kjacax MIIHOCT1 00aTiB 5.6, 5.8; 6 — ipu 8.8; 8 — npu 10.9.

VY 6onToBUX 3’€MHAHHSX CJiJ 3aCTOCOBYBATH KPYIJI, KOCI Ta MPYKUHHI MIai0n
3TiHO 3 JIFOYMMHU HOPMAaTHBHUMH JIOKYMEHTAMHU.

{Ocmanniii absay suxiaoeno y nositi peoakyii na niocmaei 3minu Ne 1)}

6.2.4 Jlns pyHnamMeHTHHX OOJITIB, SIK MPABUIIO, CJI1JT 3ACTOCOBYBATH CTaJll 3T1HO 3

JACTY 4484/TOCT 535, JICTY 8541, a X KOHCTPYKIIiO 1 po3Mipu IMpUHAMATH 3TiJTHO 3
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YUHHAUMH HOPMATUBHUMH JIOKYMEHTAMHU.

{Tlocunanus 3mineno na niocmaei 3minu Ne 1}

bontu U-momiGHI Ayis KpiMUIEHHS BIATSOKOK AaHTEHHUX CIOPYH 3B S3KYy, OIOP
MOBITPSHUX JIIHIM eNeKTpomnepelaBaHHs 1 BIIKPUTUX PO3MOIIIBYMX MPUCTPOIB CI1T

3aCTOCOBYBATH, SIK MpaBuio, 31 craneit 3rigHo 3 JCTY 4484/TOCT 535, sixi HaBeneHi y

tabnui J1.6, okpim crani mapku Ct3xn2-U.
6.2.5 Taiixu g dyHgameHTHuUX Ta U-momiOHuX OOATIB aiamMeTpoM a0 48 MM
BKJIFOYHO CJIiI 3aCTOCOBYBATH 3TiAHO 3 YMHHUMHU HOPMATHBHUMH JOKYMEHTAMU, IJIS

oostiB miamerpom noHaa 48 mm — 3rijgHo 3 TOCT 10605.

{Tlocunanmus 3mineno na niocmaei 3minu Ne 1}

Jlst Bkazanux 60aTiB 13 ctam mapok Ct3km2-1, Ct3mc2-1, Ct3ncd-1, Ct3cn2-1,
Crt3cn4-1 miamerpom a0 48 MM BKJIIOYHO CJIiJT 3aCTOCOBYBATH TallKH KJIacy MIIHOCTI 5
srigHo 3 JICTVY I1SO 898-2, niametpom monan 48 MM — 3 marepiany rpymu 02 3rigHo 3
'OCT 18126.

{Tlocunanms 3mineno na niocmaei 3minu Ne 1}
Jlst 6omriB i3 crami mapok 0912C 1 10I'2C1 miameTpoM 10 48 MM BKIIFOYHO CIIif

3aCTOCOBYBATH TaKM KJacy MiIfHOCTI He Hikue 3a 5 3rigao 3 JICTVY ISO 898-2,

niamerpom moHaz 48 mm — 3 matepianry rpynu 05 3rigHo 3 TOCT 18126.

{Ilocunanus 3mineno na niocmaei 3minu Ne 1}

JlommyckaeThbCsi 3aCTOCOBYBATH TalKK 3 MAPOK CTalll, MTPUIHATOL /7151 OONTIB.

6.2.6 lns ¢pukmiiiHux 3’€qHAHb CIEMEHTIB CTAJICBUX KOHCTPYKIIH  CIIif
3aCTOCOBYBATH BHCOKOMIIHI OOJITH 3 monepeiHiM HaTsIroM i3 ctam 40X "cenmekt" 3rijHO
3 JTIIOYMMH HOPMATHBHUMH JOKYMEHTaMH; KOHCTPYKIIIO 1 po3Mipu OOJITIB, TallOK Ta
a0 10 HUX CJIiT MPUHMATH 3TiTHO 3 TIFOYMMH HOPMAaTHBHUMH JIOKYMEHTaMHU.

JlonmyckaeTbcsl 3aCTOCOBYBaTH OoyTH 3 mornepeaHiM HaTsarom 3rigHo 3 JICTY 1SO

898-1 knacy minHocti 10.9 ta BignosiaHi raiiku 3rigHo 3 ACTY 1SO 898-2.

{IIynkm 6.2.6 suxnaoeno y nosii pedaxyii na niocmasi 3minu Ne 1}
6.2.7 Jlna ¢dmaHmeBux 3’€¢qHAHb C€IEMEHTIB CTaJCBUX KOHCTPYKIIM  CITiJI

3aCTOCOBYBATH BHCOKOMIIIHI 00JITH 3 monepeHiM HatsroM i3 ctam 40X "cenekt" 3rijiHo
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3 JIIOYMMH HOPMATHUBHUMM JOKYMEHTaMH; KOHCTPYKIIIO 1 po3Mmipu OOJTIB, railok Ta
mano A0 HUX CIiJ TPUHAMATH 3T1AHO 3 AII0YMMH HOPMATUBHUMU JOKYMEHTAMH.
Jlonyckaetbest 3actocoByBatu 0ostH 3riiHO 3 JICTY ISO 898-1 kitacy mimHOCTI

10.9 Ta Bigmosiadi ravku sriguo 3 JCTY 1SO 898-2.

{IIynkm 6.2.7 suxnaodeno y nositi peoakyii na niocmaei 3minu Ne 1}

6.2.8 Jlns BimmMBOK (OMOPHUX YACTHUH TOIIO) CIiJ 3aCTOCOBYBAaTH CTajh MapoK
15J1, 2571, 35J1 1 45J1 3riguo 3 JICTY 8781 ana rpyn Il (BiAJMBKH BiANOBIJAIBHOTO
MPU3HAYEHHS JUJISl JIeTalel, 110 MPaIo0Th MPU CTATUYHUX 1 3MIHHUX HABAHTA)KEHHSX)
a6o III (BinmmBKY 0COOIMBO BIJIMOBIAAIBHOTO MIPU3HAYCHHS JJIS JeTajeH, 10 NPaItOl0Th
py AMHAMIYHUX HaBaHTaXXEHHSX ), a TAKOXK 13 ciporo yaByHy mapok CU15, CY20, CU25
1 CY30, mo 3ag0BoabHsI€ BUMOTH BigmoBiaHo g0 JCTY 8833,

{Tlocunamnns 3mineno na niocmasi 3minu Ne 1}

6.2.9 Jlnsg HecydyMx €JIEeMEHTIB BUCSYHMX MOKPHUTTIB, BiATsbKOK omop I1JI ta BPII,
KOHTAaKTHHX MEpPEX TPAHCIOPTY, MIOTJ 1 OamT, a TaKoX HANpPYKyBaHUX CIIEMCHTIB Y
NONEPEIHbO HANPYKEHUX KOHCTPYKIISAX Cij 3acTocoByBaTH KaHatu 3riiHo 3 JACTY EN

12385-1, ACTY EN 12385-4, ACTY EN 12385-10.

{I1lepwuii abzay suxiadeno y nosiu peoaxyii na niocmasi 3minu Ne 1}

VY pa3i moTpedu IOMyCKaeThCsl 3aCTOCOBYBATH KaHATH 3a IHITUMH HOPMATHBHUMU
JIOKyMEHTaMHU TpU 3a0e3MEeUeHH] MPOEKTHUX BHMOT JI0 MIITHOCTI 1 KJacy BUKOHAHHS
KaHAaTIB.

VY pa3i motpedbu NOMyCKA€eThCS 3aCTOCOBYBAHHS MPOKATHUX MPOQLTIB, CTPIYOK,

apMaTypHHUX CTPUKHIB.

7 PO3PAXYHKOBI XAPAKTEPUCTUKU MATEPIAJIIB I 3°€/IHAHDb

7.1 Po3paxyHKOBI Omopu mnOpokary 1 TpyO ciig Bu3HA4YaTH 3a QopMysamu,
HaBeJACHUMHU y Tabmuui 7.1, e xapakrepucTuuHi onopH Ry, 1 Ryy ¢l mpuitmaT Takumu,
0 JTOPIBHIOIOTh TapAaHTOBAHOMY 3HAYCHHIO TPAHMII TEKY4OCTI 1 THMYAaCOBOTO OMOPY
BIJIMOBITHO, SIKI BCTAHOBJIEHI HOPMAaTUBHUMHU JIOKYMEHTaMHU.

Tabauus 7.1 — Gopmynu Ayig BU3HAYEHHS PO3PAXYHKOBUX OIMOPIB MPOKATy 1 TPyO
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{Ilocunanmns y npumimyi 3mineno Ha niocmagi 3minu Ne 1}

N YMoBHa Po3paxynkoBuii omip
Hanpyxenuii ctan .
MO3HaKa POKaTy i TpyO

Po3Tsar, cTuck, 3ruH:

— 32 TPAHMIICIO TEKYYOCTI Ry Ryn / ym

— 332 THMYACOBUM OIOPOM Ru Run / ym
3CYB Rs 0,58 Ryn / Ym
3MHHAHHS TOPLEBOi MOBEPXHi (32 HAIBHOCTI IPUTOHKH) Rp Run / ym
3MUHAHHS MiCIIeBE y HWJIIHIPUIHKUX MapHipax (mamndax) Rip 0,5 Run/ ym
MIPH IITPHOMY TOTUKAHHI
JliaMeTpaiabHUN CTHCK KaTKiB (IIPU BIIBHOMY JOTHKAHHI Red 0,025 Run/ ym
B KOHCTPYKIISIX 3 00MEKEHOI PYXOMICTIO)
POo3TAT y HAIPAMKY TOBIIMEH OpokaTy t (t <60 MM )* Rt 0,5 Run / ym
*) CTocyeThes cTajlel, ki 3a/J0BONbHAIOTH 32 BIACTHBOCTAMM y HANPSIMKY TOBLIMHH TIPOKATY BUMOTH 3TiHO
3 ACTY EN 10164

7.2 MoxnuBl BIIXWJIEHHS B HECTIPUATIMBUMA OiK (DaKTHUHWX 3HAUYEHb TPaHMUIIL
TEKY4YOCTl 1 THUMYACOBOTO OIOPY BIJl XapaKTEPUCTHUYHUX 3HAYEHBb, a TAKOX PO3MIPIB
nepepizy NpOKaTHUX MNpoQuIiB BlJ HOMIHAJIBHUX pO3MIpIB, CIIJI BpPAaxXOBYBaTH 3a
JIOTIOMOTO10 KoediIli€EHTa HAJIHHOCTI 32 MaTepiaioM ym. [Ipy BU3HAUEHHI KOS(IIIEHTIB Y
CJiJI BUXOJUTH 3 TOTO, IO 3a0€3MEYEHICTh 3HAYEHb PO3PAXyYHKOBUX OINOPIB MMOBHHHA
Oyru He menmor 3a 0,998. Jlns marepianiB MacoBOTO 3acTOCyBaHHS 3rimHO 3 6.2.1
Koe(ilieHTH HaIIMHOCTI 32 MaTepiajoM ym MPUIMAIOTHCS 3T1HO 3 TaOIHIeHo /.2.

{Ocmanmniti abzay sunyueno na niocmagi 3minu Ne 1}

7.3 Po3paxyHKOBI OmOpy THYTUX TpoUIB CHig TpUAMATH TaKUMH, 110
JOPIBHIOIOTb, SIK MPABUJIO, PO3PAXyHKOBUM OIOpPaM JIMCTOBOIO MPOKATy, 3 SIKOI'O BOHU
BUT'OTOBJICHI; JOMYCKAETHCS BPaXxOBYBAaTH 3MII[HEHHS CTalll JUCTOBOTO MPOKATy B 30HI1
THYTTA.

Tab6aunus 7.2 — KoedinieHT HaniHHOCTI 32 MaTepiaiom

{Ilocunanusa y mabauyi smineno na niocmagi 3minu Ne 1}

) KoedirmienTt nagiitnocTi 3a
HopmatuBHI JOKYMEHTH Ha IPOKAT .
MaTepiajioM ym

st HaBenaeHux y Tabnumi .5 mMapok cranel, y KX mporeaypa KOHTPOIIO
BJIACTUBOCTEH MpoKaTy BiAmoBimae Bumoram 3rigHo 3 JICTY 8539 3a 1025
BHUKJIIOUEHHSIM KiIaciB MirtHOCcTI mpokary C590, C590K Ta craneii 3rimHO 3 '
[1].[3]...[6]
Jnst maBenmenux y tabmwmmi .5 kmaciB mimHocti mpokaty C590, C590K,
COPTOBOTO TIPOKATy 3 TpaHMIE0 TekydocTi moHax 380 H/mm? srimmo 3 1,100
JICTY 8541 1 nns tpy06 3rigno 3 ACTY 8938
JUist pemtu npokary i Tpy0, 1110 3a/I0BOJIBHIIOTh BUMOTH LIUX HOPM 1,050

7.4 Po3paxyHKOBI OIMOpPH KPYIJIOTO, KBaJpPaTHOTO Ta CMYTOBOTO TPOKATY CIiJ

34



https://www.uscc.ua/dstu-en-101642009-virobi-stalevi-z-polipshenimi-deformatsiynimi-vlastivostyami-u-perpendikulyarnomu-napryamku-do-poverkhni-virobu-tekhnichni-umovi-postachannya-en-101642004-idt
https://uscc.ua/dstu-85392015-prokat-dla-budivelnih-stalevih-konstrukcij-zagalni-tehnicni-umovi
https://uscc.ua/dstu-85412015-prokat-staleviy-pidvischeno-mitsnosti-tekhnichni-umovi
https://uscc.ua/dstu-89382019-trubi-stalevi-bezshovni-garyacheformovani

ABH B.2.6-198:2014

BU3HAuUaTH 3a ¢opMylaMu, HaBeaeHUMH y TaOnuimi 7.1, ge 3HauenHs Ry, 1 Ryn criz
npuUiiMaTy BIATOBITHO 32 TPAHUIICIO TEKYyYOCTI Ta TUMYACOBUM OIMOPOM CTalli 3TiHO 3

JACTY 4484/TOCT 5351 JICTY 8541.

{Ilocunanmus 3mineno na niocmasi Iminu Ne 1}

Po3paxyHKkoBI oOmopu MpoKaTy 3MUHAHHIO TOPIEBOI TMOBEPXHI, MICIIEBOMY
3MHUHAHHIO y UWJIIHAPUYHUX MIApHIpax, JlaMeTpaIbHOMY CTUCKAHHIO KOTKIB HaBE/CHI B
ta0ymi [.4.

Po3paxyHKoOBiI OMmopy BiIJIMBOK 3 BYTJICLIEBOI CTalll Ta CIpOro YaByHY HEOOXiTHO
npuiMaTH 3rijgHo 3 Tabmuisamu .6 11.7.

7.5 Po3paxyHKOBI Omopu 3BapHUX 3 €IHAHb CIJiJ BU3HA4YaTH 3a (OopMyJamH,

HaBeIeHUMH B Talmum 7.3.
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Taboauua 7.3 — opMynu 1Jig BUBHAYEHHS PO3PaXyYHKOBUX OTOPIB 3BapHUX IIIBIB

3BapHe . XapakTepucTuka VYmoBHa | Po3paxyHkoBuit
, Hanpyxenuii ctan )
3’ € THAHHS PO3PaxyHKOBOT'O OMOPY | TMO3HaKa orip
Cruck. Po3tsr i 3rus npu 3a rpaHHIeI0 TeKY4YOCTI Ruwy Rwy = Ry
MEXaH130BaHOMY 200 PyYHOM
1y abo py y 3a TUMYacCOBUM
3BaprOBaHHi 3 QiI3MYHUM Rwu Rwu = Ru
. OIOpOM
KOHTPOJIEM SIKOCTI IIBa
CruxoBe -
Po3star 1 3run npu
MeXaH130BaHOMY a00 py4YHOMY | 3a IpaHHUIICI0 TEKY4YOCTI Rwy Rwy = 0,85 Ry
3BaprOBaHHI
3cyB — Rws Rws = Rs
Y HJIOHII/IHi R . R. = 0’55 Rwun
Wi wf
3 KyTOBUMU . HAIUIaBJIEHOTO METal
yT 3cyB (YMOBHHIA) Y Y wm
lHBaMu VY miomuHi MeTainy _
; Ruz Ry =0,45R,
TPaHUIli CTUTABJICHHS

Ipumirka. 3HaueHHs koedilieHTa HaXIHHOCTI 32 MarepialoM IIBA Yym NPUAMAETHCS TakUM, LIO JOpiBHIOE: 1,25 — mpu
Rwun < 490 H/mm?; 1,35 — ipu 490 H/mm? < Ryun < 620 H/mm2,

Po3paxyHKOBI ONOpU 3BapHUX CTUKOBUX 3’€IHaHb 13 CTajed 13 pI3HUMHU
XapaKTEPUCTUYHUMH OMNOpaMHU CIIJI NpUAMATH K JUIsl CTUKOBUX 3’€HaHb 13 CTajl 3
MEHIITUM 3HAYEHHSAM XapaKTePUCTUUHOTO OIOpY.

JInst KyTOBMX WIBIB XapaKTEPUCTUYHI OMOPH MeTany MIBIB Ryun 1 pO3paxyHKOBI
ornopu MeTany 1BiB Ry HaBeneH1 B Tabmmmi [1.2.

7.6 XapakrepuctuyHi onopu ctaji 0ontiB Rpyn 1 Rpyn Ta po3paxyHKOBI omopu
O0JIHOOONTOBUX 3’€HaHb 3pi3y Rys Ta po3Tsary Ry HaBeaeHi y tabnuii /.4, a 3MUHaAHHIO
€JIEMEHTIB, IO 3 €IHYIOThCA OOJNTaMH Yy OJHOOOJNTOBHX 3’€JHAHHSAX, HaBEICHI

y Tabmui J1.5.
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Tabmuus 7.4 — dopmynu a7 BHU3HAUEHHS PO3PAXYHKOBHUX OIMOPIB OOITOBHX

3’€1HAHb

{Tpemiii psoox mabnuyi smineno na niocmasi 3minu No 1}

Po3paxyHkoBHii omip 0JHOOOITOBOTO 3’ €THAHHS 3pi3y, PO3TATY, SMHHAHHIO
Hanpyxenuit | YMoBHa Juist OONTIB
cTaH [I03HaKa KJIACy MIITHOCTI BHUCOKOMIIHHX 13 CTal
5.6 5.8 8.8 10.9 12.9 | mapku 40X «cenexr»
3p13 Rbs 1) 0,42 Rbun 0,42 Rbun 0,40 Rbun 0,40 Rbun 0,35 Rbun 0,37 Rbun
PosTsr Rot V2 | 0,45 Roun - 0,54 Roun| 0,54 Roun - 0,50 Roun
3MHUHAHHA:
0oaTH KI1acy 1,60 Ry
TOYHOCTI A Rpp ¥
00aTH KJ1acy
TouHocti B1C 1,35 Ry

D 3uauennst Rps i Ryt st 6GonTiB kiaciB mirHocTi 8.8 1 10.9 Ta i3 crami Mapku 40X «cenekT» HaBeleHi st O0NTiB 0e3 MOKPUTTS
(Hampukiazg, 6e3 OIMHKYBaHHS, ATFOMIHYBaHH).

2) 3gavenust Ryt BKazaHo uist GOMTIB 3 TOJATKOBHM TIOAABIIIAM Biamyckom nipu Temreparypi 650°C.

%) 3gauenns Ry, BKa3zaHo 114 3 €IHYBaHHUX €JIEMEHTIB i3 cTayi 3 rpaHunero Tekydocti 10 440 H/mm? u ipu Roun > Run.

7.7 Po3paxyHKOBUI omip po3TiAry QyHIaMEeHTHUX OONTIB Rpa i BU3HAauaTH 3a
dbopmyiioro:
Rba = 0,80 Ryn. (7.1)
Po3paxyHKoBI onopu po3Tary pyHIaMeHTHUX OOJITIB HaBeleHi y Taommii J1.6.
Po3paxynkoBuii omip po3Tsary U-noaiOHUX OOATIB ciil BU3HAYaTH 3a (hOPMYJIOLO:
Rbu = 0,85 Ryn. (7.2)
7.8 YV dhpukniitHux 3’€qHaAHHAX, a TAKOXK y (DIAHIEBUX 3’ €IHAHHAX 3 MOMEPEIHIM
HATSATOM CJiJI 3acTOCyBaTH OONTH 3 KiacoM MiHOCTI He Huxk4e 10.9. Po3paxyHkoBuii
orip po3Tiary 00JTiB Rpn ¢i1ijy BU3HAYaTH 32 GOPMYJIIOHO:
Roh = 0,7 Roun, (7.3)
ne Rpyn — HaWMEHIIMM XapaKTEpUCTUYHUM OImp cTaim OoaTa HA PO3TAT, IO
npuiMaeThCs BiAMOBiAHO 10 Tadbmuis 1.4, 11.7.
{Ilepwuii ab3ay euknadeno 6 HOGIl pedakyii Ha niocmasi 3minu Ne 1}
7.9 P03paxyHKOBUI OIIP PO3TATY BHCOKOMILIHOTO CTAIEBOTO APOoTy Rgn, H/MM?,
KU BUKOPUCTOBYETHCS K MacMa abo y BUTJISAI ITyUKiB, CJI1JT BU3HAaYaTH 3a GOPMYJIOH0:
Rdh = 0,63 Run- (7.4)
7.10 3HaveHHs PO3PaxXyHKOBOTO OMOPY (3yCHIUIS) PO3TATY CTAJIIEBOTO KaHATY CIIJ

NpUiiMaTH TaKUM, IO JOPIBHIOE 3HAYEHHIO PO3PUBHOTO 3yCHILIS ISl KaHATa B ILJIOMY,
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BCTAHOBJICHOMY CTaHAApTaMHU a00 TeXHIYHUMH YMOBAMHU Ha cTaJieBi KaHaTH, HOI[iJIeHOMy

Ha Koe]iIleHT HalIHHOCTI ym = 1,6.

8 PO3PAXYHOK EJIEMEHTIB CTAJIEBUX KOHCTPYKIIA TIIPH
HEHTPAJBHOMY PO3TA3I I CTUCKY

8.1 Po3paxyHOK ejieMeHTIiB CYLiJIbHOTIO Mepepi3y

8.1.1 Po3paxyHOK Ha MIIIHICTh €JIEMEHTIB 31 CTaJll 3 XapaKTePUCTUYHHUM OIOPOM

Ryn < 440 H/MM? Ip1 LIEHTPAIbHOMY PO3TS3i i CTHCKY CJTiJl BUKOHYBATH 32 (OPMYIIONO:

Ny,
——<1, 8.1
AR,7. (8.1)

Po3paxyHOok Ha MIIHICTh PO3TATHYTHUX €JEMEHTIB 31 CTajlli 3 BiJHOIICHHSIM
Ru/y. >Ry, ekcruryararisi SKMX MOXJIHMBa 1 Micisl JOCSATHEHHS METajloM TPaHUII
TEKYYOCTi, a TAKOX €JEMEHTIB 31 CTalli 3 XapaKTEPUCTHYHHM OIOpoM Ryn > 440 H/mm?
CITi BUKOHYBatTH 3a Gpopmyioro (8.1) i3 3aminoro 3HaueHHs Ry Ha Ry / py .

Po3paxyHOK Ha MIIHICTh €JIEMEHTIB Yy Tepepi3l 3 HapIi3KOK sl TalKu CIij
BUKOHYBAaTH SK pPO3paxXyHOK Oo0jTa Ha pO3TAr; NpPU LBOMY 3HA4YeHHS Ry ciif
oOuuciroBaTu 3a Tadaunero 7.4 13 3aMiHo Rpyn Ha Ryn.

8.1.2 Po3paxyHOK Ha MIIHICTh MEpepi3y y MICIAX KPIMJICHHS PO3TATHYTUX
€JIEMCHTIB, BUKOHAHWX 3 OJWHOYHUX KYTHKIB, IO TPHEIHYIOTHCS OJHIEIO TTOJTHUIICIO

OonTamu, cliiJl BUKOHYBaTu 3a popmyiioro (8.1) 1 3a popmyioro:

N7z <1
AhRuycl

1€ Ye1 — KOe(PIIIEHT yYMOB poOOTH, 110 BUSHAYAETHLCS 3T1IHO 3 A0JaTKoM E.

(8.2)

8.1.3 Po3paxyHOK Ha CTIMKICTh €JIEMEHTIB CYHIUIBHOTO TEepepisy TMpH
LEHTPaJIbHOMY CTHUCKY 1 Hpu BuUKOHaHHI BuMor 8.3.2 — 8.3.8 cnig BUKOHYBaTH 3a

hopmyiioro:

Ny,
—1 <1, 8.3
PAR, 7, (83)

e @ — KOoe(IIieHT CTIMKOCTI MPHU LEHTPATHbHOMY CTHCKY, 3HAUYECHHS SIKOTO MPHU
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2 > 0,4 HeoOXiJHO 0OUMCITIOBATH 32 (POPMYIIOLO:
(pz%(é—«/é‘z ~39,487%). (8.4)
3HaueHHs koedinieHTa o'y ¢popmyni (8.4) ciig o6urcioBaTu 3a HOpPMyIoLO:
5=987(1—a+ L)+ A%, (8.5)
e o1 — KOe]IIieHTH, 110 XapaKTEpU3yloTh MOYATKOBI HEMPAaBUIBLHOCTI (hopMHU
Ta 3aJUIIKOBI HANpPYXEHHS 1 BU3HAUAIOThCS 3a Tabnuuero 8.1 3anexxHo Bif TUITY
MONIEPEYHOT0 Tepepi3y CTPUIKHS Ta TUITY KPUBOi CTIMKOCTI a, b Ta ¢, IKiI HaBeJCHI Ha
pucysky XK.1;
3HaueHHs KOedIII€HTIB @, K1 00YUCITIOI0ThCS 32 (hopmyoro (8.4), ciia npuiMartu
He Ginpure Hix 7,6/ A° s Tamy:
— KpHBOi cTilikocTi a ipu 4 >3,8;
— KpuBoi crifikocti b pu 4 > 4,4 ;
— KpHMBOI cTifiKOCTi BifmoBiaHO ¢ IpH 4 > 5,8,
IIpu 3HaueHHAX A <O0,4 11 BCIX TUIIIB KPHBOI CTiMKOCTI JOMYCKAETHCA IPUAMATH
»=10.
3HaueHHs KOe(ILIEHTIB ¢ HaBeleHl y noaaTtky K.
CTHCHEHI B3J0BX IIOB3/IOBKHBOI OCI €JIEMEHTH 3 HYJbOBUM CEKTOPiaTbHUM
MoMeHToM 1Hepuii |, =0 (xpecTonoaiOHe, 3 OAMHOYHUX KYTHKIB TOIIO), CJIIJI JOJIATKOBO

nepeBipsITH 32 PopMyIIoLO:

Gl,
21

Vsl

N < (8.5.a)

ne G - MOAyJb 3CyBY, |, - MOMEHT iHepuii BUIBHOTO KpYTIHHS, Y,=13 -
KOE(IIEHT HAMIMHOCTI 3a CTIMKICTIO, r®=i;+iZ,- panlyCu IHepIii Iepepi3y BIIHOCHO
rOJIOBHUX OCEH 1HEpIIii.

{Ilynkm 8.1.3 donosneno nosum mexcmom na niocmasi 3minu Ne 1}

8.1.4 Po3paxyHOK Ha CTIMKICTh CTPUXKHIB 3 OJIMHOYHUX KYTHKIB CJIiJ] BUKOHYBaTH
3 ypaxyBaHHsIM BuMor 3riiHo 3 8.1.3. [Ipu BU3HaUEHHI THYYKOCTI IIUX CTPUKHIB pajalyc

1HepLil mepepidy KyTHKa 1 pO3paxyHKOBY JOBXKHHY CTPHKHS HEOOXIJTHO NpUiMaTu
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BiamosigHo o 13.1.4, 13.1.5, 13.2.1.

Taboauusa 8.1 — 3naueHHs kKoedilieHTIB a 1 5

Tun xpusoi 3Ha4yeHHs Koe(]illi€HTIB
CTIMKOCTI a B

—69— 170 a 0,03 0,06
|
1 T
oI

Tun nonepeyHoro nepepizy

L

'I_ | b 0,04 0,09
I S AR
AT

Lol b | || e

Hpumirka. /11 npokaTHUX OBOTaBpPiB 3aBBUINKH MoHAH 500 MM y pasi po3paxyHKY Ha CTiHKICTh Yy IUTOIIUHI CTIHKA
MIPUHMAETHCS THI KPUBOI CTIHKOCTI a.

8.1.5 CTHCHYTI €JeMEHTH 3 CYIUIbHUMU CTIHKAMH BIJKPUTOTO Mepepi3y 3TiJIHO 3
pucyHKoM 8.1 pEeKOMEHIYEThCsSl YKPIIUIIOBATH IUTAHKAMH YHM PEIINTKaMHU, MPH IIHOMY
MOBUHHI OyTH BUKOHaH1 BuMoru 8.2.1 — 8.2.9.

3a BIACYTHOCTI IUTAHOK YW PENNTOK TakKl EJIEeMEHTH, OKpIM pO3paxyHKy 3a
dopmysoro (8.3) BiTHOCHO TOJIOBHHMX IUIOIIMH iHepmii X—X 1 Y—Y, HEOOXigHO
MEpeBIPATH Ha CTIUKICTh MPU 3TUHAIBHO-KPYTUIIBHIA (OpMI BTpaTH CTIMKOCTI 3a
dhopmyioro:

N7

<1
o. ARy, (86)

e ¢, — KoeIImieHT, IKHA TOPIBHIOE:
@. =@, upu ¢, <0,85,
@, =0,68+0,21¢p, <1,0 mpu ¢, >0,85,

TyT 3HaueHHs @y cii7 00UKCIIOBaTH 32 (HOPMYJIOHO:

Cmax
%=16?. (8.7)

X
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VY bopmymi (8.7) KoediIie€HT Cmax HEOOX1THO BU3HAYATH BIAMOBIAHO 0 moaaTtka K.

yl yl yl

H ; H |l

af el I s

x_I__j__x_: x_l____]___r Y s x_I__j_T s

| | |

! — —

Yi b YI b YI b '
a o B

a — BIAKPUTHUH mepepi3; 0, B — mepepi3u YKPIIJIeHI INIAHKaMH Ui pelriTKaMu
Pucynok 8.1 — Cxemu nepepisiB CTPHKHIB
8.1.6 3’emHanHs ToOsica 31 CTIHKOIO Yy IIEHTPaJbHO-CTUCHYTOMY €JIE€MEHTI
CKJIaJICHOTO CYILIJIBHOTO Iepepi3y Cllif] pO3paxoByBaTH HA 3CYB BiJl YMOBHOI IONEPEUHOT
cum Qric 32 GopMymnamu, HaBeneHmMmu y Tabmuill 16.6. Ilpu 1mpomy 3HadeHHS Qfic
HEoOXiqHO BU3HAYaTH 3a (opmysoro (8.14), a koedilieHT ¢ CiIix NpUAMaTH y TUTOIIUHI

CTIHKH.

8.2 Po3paxyHoOK ejieMeHTiB HACKPi3HOI0 nepepisy

8.2.1 Po3paxyHOK Ha MIIHICTh €JEMEHTIB HACKpPI3HOTO TMepepidy Mpu
[EHTPAIBHOMY PO3Ts31 1 CTUCKY CJiJi BUKOHYBaTH 3a (opmynoro (8.1), ne A, — moma
PO3paxyHKOBOTO TMepepi3y HACKPI3HOTO CTPHIKHS HETTO.

8.2.2 Po3paxyHOK Ha CTIHKICTh CTUCHYTUX CTPHKHIB HACKPI3HOTO Mepepi3y, TUIKH
AKUX 3’€HAH1 TUIAaHKAaMU YU PEUITKaMH, CJIiJ BUKOHyBatu 3a ¢opmynorw (8.3); mpu
IbOMY KO€(IIIEHTH ¢ BIIHOCHO BUIBHOI OC1 (MEPHEHAUKYISPHOI JO MIONIMHU IJIAHOK YU

pemrniTok) ciia Bu3zHauaTH 3a Gopmynamu (8.4) i (8.5) ana kpuBoi cTiKoCTI THy b i3
3aMiHOIO B 1MX (opmymax A Ha Aet . 3nauenus YMOBHOI NMPUBEJIEHOI THYYKOCTI Ay

HEOOX1THO OOYMCIIIOBATH 3aJICKHO BiJ] 3HaUYCHb MPUBEIEHOT THYUKOCTI Aef, SIKI HABEJICHI
y Tabnuii 8.2 [ CTpUKHIB 3 KUIBKICTIO MaHeNel, K MpaBUio, HE MEHILIOIO 3a LIICTh.
Po3paxyHOK Ha CTIMKICTh HACKPI3HUX CTPUKHIB 3 KUIbKICTIO MAHENIEeH, 0 HE TIEPEBUIILYE
IIECTH, JOMYCKAETHCSI BUKOHYBATH: 32 HAABHOCTI IJIAHOK — SIK JUIsl PAMHHUX CHUCTEM; 3a

HAsIBHOCTI PEIIITOK — 3riHO 3 8.2.5.
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Tabauusa 8.2 — [IpuBeaeHi rHYYKOCTI CTPUAKHIB HACKPI3HOTO Tepepizy

Tlepepis nackpissoro 3BeJieHa THYUYKICTD Aef CTPHIKHS HACKPIZHOIO IIEpepi3
CTPHIKHS a yi f CIp p pepisy
TUII cxema 3 IJIAHKAMU 3 penriTKaMu
I
,]J::J"# Ay = \//Iyz +0,82(1+n) A2 Ao = | A +aA%
X X 1
i | T (8.8) (8.11)
L | ,,J— n= Iblb I 3
[ T 1] a =103
b s'b b |b
ﬂ’ef :\/ﬂ’niax +(C{1+0[2ﬁ A
Dy = A + 0824 M) + (14 1,) 2] A A
(8.12)
Z'ﬁ (89) I 3 I 3
1061 ., _10_d2
n = llm:ill n, = Ilbz?z a, =10 el 10 o2l
e 2 (la1, la2 BimHOCATHCS BiAMOBIIHO 10
cropiu by, by)
Y ) A
LA Aot = Al +0,82(L+30) 23 Ay = |AZ, +0, 67a¥
i | AR (8.10) :
3-i _{7_/ \_ L b (8.13)
__.L__ n3 = b_3 B 10 |d3
V| b Islb o= ﬂ

Ipumirka 1.
A, — THYYKiCTb HACKPi3HOTO CTPHKHSA y IUIOIIHMHI, IEPIEHINKYIIAPHIN 10 oci Yy —Y;

A

max HaWOiIbIIa 3 FHy‘IKOCTGﬁ HaCKpiBHOFO CTPMIKHA Yy IUIOIIMHAX, NEPICHAUKYIIPHUX 0 oceil X—X abo y-—Y, 1O

opisHio0Th Bianosinuo A =1, /i, abo A, =1 /i, (ne ix, iy — paniycu iHep1ii nepepisy HaCKpi3HOTO CTPHKHS B LLIOMY);
A+ Ay Ays — THYYKOCTI OKPEMUX I'JIOK IIPHU 3THHI Y IUIOIIMHAX, NEPIEHIUKYIIIPHUX A0 oced Binmosiguo 1 —1,

2 — 213 — 3 Ha gingHKaX OPOMIXK B’sI3sMH (3BAPHUMU IIBAMH a00 KpalHIMH 00ITaMU, IO MPUKPIILTIOIOTH IIAHKH);

b, ly, I, — reomeTpuyHi po3Mipu HACKPI3HOTO CTPUIKHS, IO BU3HAYAIOTHCS 32 pucyHkamu 8.2 1 8.3;

4 — 11011 TTOTIEPEYHOT0 MePepi3y BChOTO CTPHIKHS;

Ad1, Ad2, Ad3 — TIIOLII TONIEPEYHHUX MHepepi3iB PO3KOCIB peunTok (MpH XPECTOBIH peuriTii — JBOX PO3KOCIB), PO3MILIEHUX
BiIIIOBITHO B IUIOIIMHAX, EPIICHIUKYIAPHUX 10 oceit 1 — 1, 2 — 2 i mapanenapHuX 110 oci 3 — 3;

Ib1, lbz — MOMeHTH iHEpIIiT nepepisy TiJIoK BiHOCHO oceld BinnosianHo 1 — 113 — 3 (quist nepepiziB TumiB 1 1 3);

Ib1, b2 — Te came, ABOX KyTHKIB BiHOCHO ocel BiamoBiauo 1 — 112 — 2 (ans nepepisy tumy 2);

Is — MOMEHT iHepIlil monepevHOro nepepisy O/HIET INIAaHKK BiIHOCHO BIIACHOT oci y — y (pucyHok 8.3); mis nepepisis tumis 1 i 3;
ls1, Is» — MOMeHTH iHepLii Iepepi3y OHI€ET 3 TUIAHOK, PO3MIMICHUX Yy TUIOIIKNHAX BigmoBigHO 1 — 1 12 — 2 (s mepepisy tumy 2).
[pumitka 2. [Jo Tumy mepepizy 1 citif BITHOCHTH TaKOX Mepepi3H, y SKUX 3aMiCTh IIBEJCPiB BUKOPUCTOBYIOTHCS JIBOTABPH,
TpyOUacTi Ta iHmn mpodini I omHiel a0o 000X TiJOK, MpH HbOMY Oci Y —Y i 1 — 1 MOBHHHI POXOIUTH Yepe3 EHTPH Baru
BIZNMOBITHO JI0 TIepepi3y B IJIOMY 1 OKpeMmoi Triiku, a 3HaueHHs N 1 A; y dopmyini (8.8) moBuHHI 3abe3neunTr HalOiNbIIE

3HaueHHS PUBEJCHOI THYYKOCTI A,

8.2.3 YV Hackpi3HMX CTPWKHSAX 3 IUIAHKAMU THYYKICTh OKPEMOi TUIKH Ap1, Ap2 200
Ap3 (Tabnwms 8.2) Ha IASHII MK 3BapHAMH IIBaMH a00 KpaWHIMH OOJTaMH, IO
MPUKPITUTIOIOTH IUIAHKH, HE TIOBUHHA TIepeBuItyBaTH 40.

3a HasgBHOCTI B OJHIA 13 TIUIOHMIMH CYIIJBHOTO JIUCTA 3aMICTh IIJIAHOK
(pucynox 8.1, 6, B) THY4YKICTb TUJTKH CJIiJT OOYHMCIIIOBATH 3a PaJilyCoM 1HEPINi miBIepepizy

BIJIHOCHO MOT0 IIEHTPAJIBHOI OC1, MEPIICHANKYJISIPHOL 10 IJIOMIMHU TIJIaHOK.
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8.2.4 YV HacKpI3HMX CTPWXKHSX 13 pPELIITKaMU OKpPIM PO3PaxXyHKY Ha CTIHKICTh
CTPWXKHS B LIJIOMY CIiJ] IEPEBIPATH CTIUKICTh OKPEMHUX TUIOK Ha JIJSTHKAX MK BY3JIaMH
KpIIJICHHSI PEUNTKU. 3a HEOOXIJHOCTI CJIiJI BpPaxOBYBaTH BIUIUB MOMEHTIB, IO
BUHUKAIOTH Y IIUX BYy3JaX, HAIPUKJIIAI, BHACTIOK PO3LEHTPYBAaHHS €JIEMEHTIB PEIIITKH.

VY HacKpI3HUX CTPWXKHSIX 3 PELIITKAMHU THYYKICTh OKPEMUX T1JIOK Ay MK By3JaMu
KPITUICHHS PEIiTKH, SIK MPaBUJIO, HE MOBUHHA OyTH OUIbIIOK0 32 80 MpH /iy 1 HE TOBUHHA
NEPEBUILYBaTH 3HAUECHHS IPUBEICHOI THYYKOCTI Aef CTPHIKHS B LIIJIOMY.

{/Ipyeuii ab3ay smineno na niocmaei 3minu Ne 1}

VY BUMajAKy, KOJIH PO3PaxyHOK TaKWX CTPH)KHIB BUKOHAHWW BiJMOBIAHO 0 BUMOT
8.2.5, momyckaeTbcs MpHHMAaTH OLIBIII 3HAYCHHS THYYKOCTI TUIOK (Ap > 80; Ap > Je),
npoTe He Ounpimmmu 3a 120.

8.2.5 Po3paxyHOK HACKpi3HHUX CTPHKHIB 3 PEIIiTKAMH Ha CTIHKICTh B LIJIOMY 3
ypaxyBaHHSM BUMOT 3T1/1HO 3 8.2.2 1 8.2.4 ciia BUKOHYBaTH 3rijHO 3 8.1.3, mpuitmaiouun
y popmynax Ry =Ry, ne Rys = Rygr. IIpu npomy kKoe(imieHT CTIMKOCTI 1, HEOOX1IHO
nmpu A, <2,7 npuiiMaTH Takum, mo aopiBHoe 1,0, a mpu A, >3,2 BU3HAYaTH 3a

3HAYEHHSAM PO3PaxXyHKOBOTO Omnopy Ry Ta 3HaUe€HHSAM po3paxyHKOBOi JOBXHHHU | =0,71,,

ne lp — moBxxuHa TiNkM 3rigHO 3 prCyHKOM 8.2,0,B,r (ISl PELIITKU 3a PUCYHKOM 8.2,a

pPO3paxyHKOBa JOBKHWHA puiMaeThes |y =1,41,).

IIpu yMOBHil rHy4KocTi rinku A, Bix 2,7 10 3,2 3HayeHHs KoedilieHTa cTiiKOCTI
(@1 JOMYCKAEThCA BHU3HAUATH 3a JOMOMOTrOI0 JiHIMHOI iHTeprnosmii Mpk 1,0 Ta

3HAYEHHAM KOe(]Ili€HTa ¢, OOUMCIECHNM 3aJIEKHO BiJl yMOBHOI THYYKOCTI Tk A, =

3,2.
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A\ \3 \d 3

21,

a 0 B r
a — TpUKyTHA; O — TPUKYTHA 3 pO3MipKaMH; B — XpPECTOBA; I — XpPECTOBA 3
po3nipKaMu
Pucynok 8.2 — Cxemu pO3KICHUX PEIIITOK CTPUKHIB HACKPI3HOTO Mepepizy

8.2.6 Po3paxyHOK CKJIaJeHUX €JIIEMEHTIB 13 KyTHKIB, IIBEJEPIB TOMIO, 3’ €THAHUX
HIUTbHO a00 4Yepe3 MPOKIIAJKH, CIiJI BUKOHYBATH, SIK CYLUIBHOCTIHYACTUX CTPHIKHIB 3a
YMOBH, IO JIOBKMHA JIIJITHKH €JIEMEHTY MK MPOMDKHUMH B’SI3SIMHU (3BapHUMHU IIBAaMHU
M [EHTpaMH KpaiHix 0onTiB) He mepesuirye 401 A cTUCHYTUX eneMeHTiB Ta 801 st
po3Tsarnytux. [lpu npomy paziyc iHepiii mepepizy OJHOTO KyTHKAa 4Yd IIBEJepa i CIij
puiiMaTu [Js TaBpOBHX a00 JBOTABPOBUX IEpEpi3iB BIAHOCHO OCI, MapajeibHOi A0
IJIOLIMHU PO3MIIIEHHS MPOKIAI0K, a JJI1 XPECTOBUX Mepepi3iB — MiHiManbHUil. [Ipu
IIbOMY B MEXaX 3arajibHOi IOBKWUHU CTUCHYTOT'O €JIEMEHTa HEeOOXITHO TependayaTy He
MEHIII€ HIXK JIB1 TPOMIXH1 B 531 (TPOKJIATIKH).

8.2.7 Po3paxyHOK 3’€qHYBaJIbHUX IIJJAHOK 1 E€JIEMEHTIB PEIIITOK CTUCHYTHX
CTPVIKHIB HACKPIZHOTO Tepepi3y CIiJi BUKOHYBAaTH Ha A0 YMOBHOI MOMEPEYHOI CHUIIH
Qric, H, 3HadeHHS sKOi TPUHAMAETHCA TMOCTIHHUM TIO BCIM JOBXHHI CTPWKHS 1

BH3HAYa€THCS 32 POopMYyII0I0:

N
Q,, =7,15-10°° 2330- = |-t (8.14)

R, ) o’
ne Nt — po3paxyHKOBE MO3/10BXKHE 3yCHUIIA y CKJIAJIECHOMY CTPHKHI;
@ — KOe(]IIIEHT CTIMKOCTI MPU LEHTPAIBHOMY CTHUCKY, IO MPUHUMAETHCA TMpHU
PO3paxyHKy HACKPI3HOTO CTPUKHS Yy TJIOMIMHI IJIAHOK YH PEIITOK.
YMmoBHy nonepeuny cuiy Qric CIi] IpUMaTH TaKoo 110:

- 3a HasBHOCTI TUIBKM 3 €JHYBIBHUX IUIAHOK (PEINTOK) — TOpPIBHY
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pO3MOAUIAETECS  MDK — IUIaHKaMu  (pemriTkamu), 10  JeXaTh y  IUIONIMHAX,
NEPIEHIUKYIAPHUX JI0 OC1, BITHOCHO SIKO1 BUKOHY€ETHCS TIEPEBipKa CTIHKOCTI;

- 3a HAsSBHOCTI CYIIJILHOTO JIMCTAa 1 3’€AHYBaJbHUX IUIAHOK (PEIINTOK) —
MOPIBHY PO3MOAUIIETHCS MK CYIUTBHAM JIUCTOM 1 TUTAaHKaMU (PEIIiTKaMu), 110 JIEKATh Y
TUTOIIMHAX, TApaJIeTbHUX JIHCTY,

- IpU PO3paxyHKy pPIBHOCTOPOHHIX TPUTPAHHUX HACKPI3HUX CTPUKHIB —
nopiBHIO€E 0,8Qfic A7 KOKHOI CUCTEMH 3’ €IHYBAIBHUX IJIAHOK (PEIITOK), PO3MIIICHOI B
TIJTOIIMHI OJTHIET TPaHi.

8.2.8 Po3paxyHOK 3’€IHYBaJbHMX IUIAHOK Ta IiX MPHUKPIIUIEHb (pHCYHOK 8.3)
HEOOXITHO BUKOHYBAaTHU SIK [IJIsi €JEMEHTIB Oe3po3KiCHUX (epM Ha CyMICHY [if0
nepepizyBaibHOI cuim Fs, 110 3pi3ye MmiaHKy, 1 3THHAIBHOTO MOMEHTY Ms, 110 3ruHae

IUIaHKY B ii TUIONIMHI. 3HAYEHHS pO3paxyHKOBHX 3ycwib Fs 1 Ms ciij Bu3HauaTu 3a

dbopmynamu:
Ql
== - (8.15)
I
M, = Q;b , (8.16)

ne Qs — yMOBHa MomnepeyHa Cuia, 10 NMpUIagac Ha 3’€JHYBAJIbHY IUIAHKY OJIHIET
rpaHi.

8.2.9 Po3paxyHOK eJeMEHTIB 3’€IHyBIbHHUX PEIIITOK CTPWKHIB CKIIAJEHOTO
nepepizy HEoOX1THO BHUKOHYBAaTH SIK JJIS €JIEMEHTIB PEIITKU TUIOCKUX depm; s

peliToK 3a pucyHkoM 8.2 3ycuiuis B po3koci Np, ci1ijl BU3HayaTH 3a GopMyJIoL0:

N, :ﬁdeId ’
b

1€ fi — KOePIIEHT, SKUW TPUIUMAETHCS TaKUM, 110 AOpiBHIOE: 1,0 — It penriTku

(8.17)

3a pucyHkom 8.2, a, 61 0,5 — 1t peurniTku 3a pucyHkom 8.2, B, T;

Q4 — YMOBHa MomnepevHa cuiia, 0 IpUNaaae Ha OJHY IUIOLIUHY PELIiTKH.

[Tpu po3paxyHKy pO3KOCIB XPECTOBOI PEIIITKH 3 po3MipkaMu (pUCYHOK 8.2, T) ciij
BpPaxoOBYBAaTH J0JIaTKOBE 3yCUIUIS Nag, SIK€ BUHUKAE Y KOXKHOMY PO3KOCI BiJl OOTUCKAHHS

T'JIOK 1 BU3HAYAETHCS 32 (HOPMYIIOIO:
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Nag = g Nbx : (8.18)
11,

e Q= — KOEQIIIEHT, MO OOYHUCTIOETHCS 32 TCOMETPUYHUMU

A
1, + 2b° A;’
po3mipamu b, lg, |, HackpizHOTO CTPHXKHS, BKa3aHUMHU Ha PUCYHKY 8.2;
Np — po3paxyHKOBE IO3JI0BXKHE 3YCWIISA, IO Ji€ B OJHIN TUIII HACKPI3HOTO
CTPYXKHS;

Ad, Ap, As — 101112 TIOTIEPEYHOTO TEPEPi3y BIAMOBIAHO PEIIITKH, TUIKH 1 PO3MIPKH.

|

Pucynox 8.3 — Hackpi3Huii cCTpuKeHb

8.2.10 Po3paxyHOK CTpWXHIB, NMPU3HAYCHHUX JJII 3MEHIIEHHS pPO3PaxyHKOBOI
JIOBKUHU CTUCHYTHUX €JIEMEHTIB, CJiJl BUKOHYBaTH Ha Jit0 (PaKTUYHOTO MO370BKHBOTO
3yCWJIJIS, 3HAYEHHS SIKOTO MPUMMAETHCS HE MEHIIMM 32 3HAYEHHS YMOBHOI MOINEPEYHO1
CHJTH, OOYHMCIICHOI JJ11 OCHOBHOTO CTUCHYTOTO €JIeMEHTa 3TiHO 3 hopmysioro (8.14).

Po3paxyHOK po3mipok, NpU3HAYEHUX MAJI 3MEHIICHHS PO3PaXyHKOBOI JOBXHHU
KOJIOH Yy TUIONIMHI, MEPHEHANKYIAPHIA A0 TUIONMHU TMOMEPEYHUX pPaM, 3a HasSBHOCTI
HAaBAHTAKEHb BI1J] MOCTOBUX YM MIJABICHUX OMOPHUX KpaHIB CJIIJI BUKOHYBaTH Ha 10
YMOBHOT MOTIEPEYHOI CHIIH, 3HAYCHHS SIKOT O0UYHCIIIOEThCS 3TiAHO 3 popmyroro (8.14), B
ki N mpuiiMaeTbcsi TakuM, IO JOPIBHIOE CyMi TMO3JOBXKHIX CHJI y JIBOX KOJIOHAX,

3’€JHAHUX MK COOOI0 PO3MIPKOIO.
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8.3 IlepeBipka micueBoi cTiiikocTi CTIHOK i MOSICHMX JHUCTIB IEHTPAJIbLHO-
CTHCHYTHX €JIEMEeHTIB CYHiJIbHOIO nepepisy

8.3.1 Ilpwm mepeBipii MicIeBOi CTIKOCTI CTIHOK PO3PaxyHKOBY BUCOTY CTIHKHU Nef
ciia npuiiMaTtu (pUCYHOK 8.4) sSIK MOBHY BHMCOTY CTIHKHM (BiACTaHb MDK BHYTPIIIHIMHU
TpaHsMHU MOJUIb TIEpepi3y) 3a BUpaXyBaHHSIM:

- JIBOX KaTeTiB MOSICHUX IIBIB — Yy 3BAPHUX €JIEMEHTaX 13 TMOSCHUMU
3’€THAaHHSIMU Ha KYTOBUX 3BAPHUX IIIBAX;

- JIBOX LIMPUH MOJUIb KYTUKIB, CIIPSIMOBAHUX MapaNeIbHO IJIOMIKHI CTIHKU —
JUTSL €JIEMEHTIB 3 00NTOBUMU ((DPUKIIHHUMHU ) 3’ € THAHHSIMHU MOJTHUIb 31 CTIHKOIO;

- JIBOX pajilyCiB CIIOJYYEHHSI MOJUIb 31 CTIHKOIO — Y IPOKATHUX MPOPUISIX;

- JIBOX BHYTPIIIHIX pajAlyCiB CHOJIYYEHHS MOJULb 31 CTIHKOIO — Yy THYTHUX

npodisx.

bef, ber bes bey, be

_Tw g

&
=

bef

/1;
4

&
)

Def bef,

S,
a.? tw

4
&
=
da f | I
Pucynok 8.4 — Po3paxyHKOBi po3MipH €JIEMEHTIB MIepepi3iB

8.3.2 MicueBy CTIHKICTh CTIHKM LEHTPaJbHO-CTUCHYTOTO €JIEMEHTa CYLIIHHOTO

nepepizy CiiJi BBaKAaTH 3a0€3MEYCHON0, SKINO 3HAYEHHS YMOBHOI THYYKOCTI CTIHKH
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— ,R
y . - .
Ay, = g HE NEPEBHUIIye 3HAYCHHS TPAHUYHOI YMOBHOI THYYKOCTI CTIHKH Auw » IO

BU3HAYaA€ThCA 3a (hopMystamu Tadauil 8.3.
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Tabauus 8.3 — @opMynu A BUSHAUEHHS TPAHUYHOT YMOBHOI THYYKOCT] CTIHKH

YMoBHa
Tun nonepeyHoro nepepizy THYYKICTh I'paHNYHA yMOBHA THYUKICTb CTIHKH A,
enemenTa Y
— | = 1 _'_,_5_-‘_ /1_32'0 AUW =1,30+0,152,2 (819)
b P = =
Iy - 4 Ay, =1,20+0,357; (8.20)
N Y | ‘;a_, ! 2>2,0 1 <25 :
: 1 = 4 7<10 A =120 (8.21)
= = =
e = T A>10 7, =10+0,22<1,6 (8.22)
4=0.8 7, =10 (8.23)
3 5
N = Ao =0,85+0,194
- =Y + ’ ,
A>0,8 A _ (8.24)
Aw <1,6;
b b
S J
Y% % = = by
J:T aT 08<i<4 4, =(0,440,072)[1+0,25 2—E (8.25)
.ab -ﬁgﬁ

- YMOBHA THYYKICTh CTPHIKHEBOTO €JIEMEHTa, L0 NPUIMAEThCs B PO3PAXyHKY Ha 3aralibHy CTiHKICTh IPHU LIEHTPAIbHOMY
CTHUCKY.

Mpumitka 1. Y kopoGuacToMy mepepisi 3HaUeHHs IPAHUYHOI YMOBHOI THYUKOCTI CTiHKH Ay, BH3HAYAETHCS I MIIACTHHOK,

PO3MIllIEHHX MapaiesbHO [0 TUIOINH, Y SKii MepeBipsSEThCS CTIHKICTh €JeMeHTa B IIJIOMY.

o

57/(1

IMpumitka 2. Y TaBpoBOMy Inepepisi J0JaTKOBO MMOBUHHA BHKOHYBATHCh YMOBa <1. OxpiM 1bOTO, IIPU 3HAYCHHIX

YMOBHOI THy4KoOCTi eniemMenTa 4 < 0,8 a6o 4 > 4,0 y dopmyi (8.25) HeobxiaHo npuitmary Bigmosizao 4= 0,8 a6o 1 = 4,0

8.3.3 CTiHKM NEHTPaIbHO-CTUCHYTHX €JIEMEHTIB CYIIJILHOTO Tepepidy (KOJIOH,
CTOSKIB, OMOp TOIIO) NP 3HAYEHHSIX YMOBHOI THYYKOCTi CTIHKM A, >2,3, fIK IIpaBuUIIo,
CITiJ] YKPIIUTIOBATH OCHOBHUMH TIOTIEPEYHUMHU PeOpaMH HKOPCTKOCTI 3 KPOKOM Bif 2,5 N
10 3,0 her; OKkpiM 1BOTO, HA KOXKHOMY BiJIIIPAaBHOMY €JICMEHTI MOBHHHO OYTH HE MEHIIIE
K J1Ba pedpa >KOPCTKOCTI.

VY CyLUJIbHOCTIHYACTUX TIJIKaX KOJIOH HACKPI3HOIO Mepepizy pedpa *KOpPCTKOCTI
JIOTIYCKA€ThCSl BCTAHOBJIIOBATH JIMIIE Y BYy3JaxX KpIMJIEHHS 3 €IHYBaJbHUX PELIITOK
(M1aHOoK).

VY CTiHII, MIAKPITUIEHIM TUTBKM OCHOBHUMH MOMNEPEYHUMHU pedpaMu KOPCTKOCTI,

IIMPUHA X BHCTYMHOI yacTWHU D, moBuHHa OyTh He MeHIne HiK her/ 30 + 40 mm s
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apHOTO CHUMETPUYHOT0 pedpa, i He MeHIine HiXK he/ 20+50 MM 171 0JHOCTOPOHHBOTO
pebpa; ToBIIMHA pedpa tr moBuHHA OyTH He MeHIue Hixk 2D, ./ R,/E.

CTIHKM JIOMYCKAa€ThCs MiJKPIIIIIOBATH OJAHOCTOPOHHIMU TMOMEPEYHUMHU pedpamu
’KOPCTKOCTi, BAKOHAHUMH 3 OJJUHOYHHUX KYTHKIB, 110 TPUBAPIOIOTHCS JI0 CTIHKH TIO TIEpYy.
MowmeHT iHepIli Takoro pedpa, SKUil OOYHCIIOITH BITHOCHO OCI, IO 301raeTscs 3
HalOIMKY0I0 0 pebpa rpaHHIO CTIHKU, MOBUHEH OyTH HE MEHIIMM 3a MOMEHT 1HEepIi
MapHOTO CUMETPUYHOTO pedpa.

8.3.4 Jlns TEHTpambHO-CTHCHYTHUX €JIEMEHTIB JBOTaBPOBOrO  Tepepizy 3
PO3PaxyHKOBOIO BHCOTOK) CTiHKU N¢f y BHIAAKy ii YKpIIJICHHS MApHUM TO3J0BXHIM

peOpPOM KOPCTKOCTI, 110 PO3MIIIEHE MOCEPEANHI BUCOTU CTIHKM 1 Ma€ MOMEHT 1HEpIIii

I _
. rl . . . .
nepepizy Iy , mipu ht3 <6,0 3pauenns I'paHUYHOl YMOBHOl1 THYYKOCT! CTIHKH /IUW,

ef “w

BCTAHOBJIEHE BiANOBIAHO 10 Tabmumi 8.3, HeoOXinHO MHOXUTH Ha KoediuieHT A, , 1o

BH3HA4Ya€THCA 3a (bOpMYJIOI'O:

B =1,O+O,4h|r;3 1,0—0,1h|rt13 , (8.26)
ef “w ef “w

VY pasi po3MimieHHsT pedpa >KOPCTKOCTI JIUIIE 3 OAHOTO OOKY CTIHKH HOTO MOMEHT
1HepIii CcJTiJT OOYHMCITIOBATH BITHOCHO OC1, IO 301raeThCs 3 HAMOIMIKUOIO TPAHHIO CTIHKH.

VY pa3i BUKOHaHHS IMOB3JOBXKHBOIO pedpa y BHUIJSAAI TOPpU CTIHKK TpH
OOYHCIICHHI PO3PaXyHKOBOI BUCOTH CTIHKH Nef CITiJi BpaXoBYBaTH PO3TOPHYTY JOBXKHHY
rodpu.

Jlo po3paxyHKOBOTO TEpepidy eleMEeHTa, SKUW MiIKPIIUIIOETHCS TMO3A0BXKHIMU
pedpaMu KOPCTKOCTI, HEOOXITHO BKIIFOUATH MOTIEPEUHUHN TIepepi3 X peodep.

MiHiMallbHI  PO3MIpPH BHCTYITHOI YAaCTUHU TO3J0BXKHIX pebdep KOPCTKOCTI
HEOOXITHO MPUIMATH SIK JJII OCHOBHUX TOMEpPEYHUX pedep >KOPCTKOCTI BIAMOBIIHO 10

pumor 8.3.3.

8.3.5 V Bumaaky, Komu ()aKTHYHA YMOBHA THYYKICTH CTIHKH A, MEPEBHIIYE
rpaHUYHy YMOBHY THYYKICTh A, o0uncieny 3a ¢hopmynamu (8.19)—(8.25) rabmmii 8.3,

JIOIYCKA€ETHCS 32 OJTHUM 13 HACTYIHMX M1MTYHKTIB:
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a) 30UIBIITYBAaTH 3HAYECHHS A, IUIIXOM MHOXKEHHS Ha KOe(DiIlleHT ,/goARyyC /Ny,

ww
ainie He Oulblle HIK Yy 1,25 pa3u, TyT ¢ — KOedILI€HT, U0 TPUUMAETHCS Yy PO3PAXYHKY
3arajibHOI CTIMKOCTI;

0) BUKOHYBAaTH MEPEBIPKY 3arajbHOI CTIMKOCTI eleMeHTa 3a (gopmyroro (8.3) 3
ypaxyBaHHSIM 3MEHIIEHOI PO3paxyHKOBO1 Tuiomll Ag, o0urciieHoi 3a nogaTtkom JI sk auis
CTUCHYTHUX €JIEMEHTIB 3 THYYKOIO CTIHKOIO.

{Ilynxm 8.3.5 suxnaoerno y nosiii pedaxyii na niocmasi 3minu No 1}

8.3.6 Ilpu mepeBipii MiCIeBOi CTIHKOCTI TMOSCHUX JHUCTIB (TOJMIL) 3a
PO3PaxyHKOBY IIHUPHUHY 3BHCY Det CIIiA MpUWMATH BiJICTAHb BiJl Kparo MOJHI (PUCYHOK
8.4) no:

- HaWONMKYOT TpaHl CTIHKM 3a BUPAXyBaHHAM KaTeTa IMOSICHOTO IIBa — Yy
3BapHUX €JIEMEHTaX 3 MOSICHUMU 3’ €JHAHHSIMHU Ha KyTOBUX 3BapHUX IIBAX;

- ocl HaOmmxk4doro OoiaTa y TOsICI — B eJeMeHTaXx 3 OOJTOBUMH
(bpuKLIHUMH) TOSICHUMU 3’ €THAHHSIMU;

- HaWOIMKYOT TpaHi CTIHKU 32 BUPAaXyBaHHSM pajilyca CIOIYYEHHS MOJTUIb 31
CTIHKOIO — Y TPOKATHUX MPOLIAX;

- Kparo BUKPYKKHU — Y THYTUX MPOQLIAX.

8.3.7 MicueBy CTifiKicTh TOSICHOTO JHUCTa (TIOJIMI) IEHTPaTbHO-CTUCHYTHUX

€JIEMEHTIB CYIJILHOTO TIepepi3y Ciij BBAKATH 3a0€3MEUYCHOI0, SKIIO 3HAYCHHS YMOBHOT

_ b R
. . f .
THYYKOCTI 3BUCY mosica (monumii) A, =—,— He MepeBHUIIyE 3HAYCHHS T'PAHUIHOI
"t VE
f

YMOBHOI THYYKOCTI 3BUCY A , III0 BU3HAYAETHCA 3a (popmyrnamu Tabmmii 8.4.

u

8.3.8 ¥V 1eHTpanbHO-CTUCHYTHUX €JIIEMEHTaX KOpOoOYacToro mepepizy TpaHHYHY

_ - b fR :
YMOBHY THYYKICTb MOSICHOT'O JIUCTA Ay, = :f = Ey (pucyHok 8.4) HE0OXiqHO MpHUMaTH
f

3a Tabnuiero 8.3 K JJI CTIHOK €JIEMEHTIB KOpoOYacToro mepepisy.
8.3.9 Bucora pebpa abo BiaruHy daer (pucyHOK 8.4), skuii 00paMiloe 3BHUC
HOSICHOTO JICTa (TIOJHII ), BUMIpsTHA BiJl HOTO OCi, MOBMHHA OyTH HE MEHIIOK 3a 0,3 Der —

JUIS €JIEMEHTIB, He miacwieHux turankamu, Ta 0,2 Dg — 11 eleMeHTIB, IMiICHIEHHX
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rmaankamMu (tabnuis 8.4); npu 1IbOMY TOBIIMHA peOpa MOBMHHA OYTHM HE MEHIIOI 3a

28, ,fRy/E .
8.3.10 ¥V Bumanky, koiau (pakTMYHA YMOBHA THYUYKICTh 3BUCY MOJUIll (ITOSICHOTO

JIUCTA) A, HEPEBUIIYE IPAHUYHY YMOBHY THYUKICTb A, (4, ), oOuncieHy 3a popMynamu

(8.27)—~(8.30) Tabmumi 8.4, nomyckaeTbcs 3HAUCHHS A (A, ,) 30UIBIIYBATH IUIIXOM

MHOKE€HHSI Ha KOEQIIIEHT JgoARyyc/N;/n , ane He Oumblie HIK y 1,25 pazu, TyT ¢ —
KOe(IIIEHT, 0 MPUUMAETHCS Y PO3PAXYHKY 3arajibHO1 CTIMKOCTI.
{Ilynkm 8.3.10 oonyueno na niocmasi 3minu Ne 1}

Tab6anus 8.4 — ['panuvHi yMOBHI THYYKOCTI 3BUCIB MOSICHUX JIMCTIB (TTOJIUIH)

I'pannyHa yMOBHA THYYKICTh 3BUCY

Turt nonepeuroro nepepisy MOSICHOTO JIUCTa (TIOMUII) A,

1

b b b b

PL A

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

ll[

& x quT 7
b

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

by by

— A, =0,40+0,072Y  (8.29)

bef

Tt A ir.iaef
g
|
|

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

D7- YMOBHA THYYKICTb €JIEMEHTa, 1110 NPUIHMAETHCS B PO3PaXyHKY Ha 3arajbHy CTIHKICTh NPU LEHTPAJIbHOMY CTHUCKY.
Mpumitka 1. [Ipu 3HaUeHHSIX YMOBHOI 'Hy4KOCTi enemenTa A <0,8 a6o 4 >4,0 B Qpopmynax 1iei Tabumii HeoOXiaHO
npuiiMaty BignosinHo 4 =0,8 a6o 4 =4,0.

MpumiTka 2. 1151 3BUCIB TOSCHUX JIUCTIB (IIOJMIB), MiJACHICHUX pebpaMu abo BiITMHAME BHCOTOIO a, (PHCYHOK 8.4),

3HAUEeHHS I'PAHMYHOI YMOBHOI THYYKOCTi 4, , IIO BH3HaudaeThes 3a Qopmynamu (8.27) i (8.28), cmim MHOXKHTH Ha

koedirient 1,5, a 3a hopmyioro (8.29) — Ha koedimieHt 1,6.
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9 PO3PAXYHOK EJIEMEHTIB CTAJIEBUX KOHCTPYKIIIA ITPHA
3I'HI

9.1 Knacudikauisi 3SruHHUX eJ1eMeHTIB

3ae’)kHO  BiJ] TpPHU3HAYEHHS, YMOB EKCIUIyaramlii 1 TEeXHIKO-€KOHOMIYHOIO
OOTpYHTYBaHHsSI PO3pPaxyHOK 3THHHHUX e€JeMeHTIB (0ajioK), CJijJi BHKOHYBaTH 0e€3
ypaxyBaHHS Y1 3 ypaxyBaHHSIM PO3BUTKY OOMEKEHUX IUIACTUYHUX Je(opMaliiid 3riTHo 3
MOAIJIOM TIONEPEYHUX TMepepi3iB €JIEeMEHTIB Ha TpU KJIach BiAMOBIAHO 10 5.3.6.
JlonyckaeTbes, 110 0anka Mae TOW caMuil KJac, SKUi Mae ii po3paxyHKOBHI niepepis.

banku 1 kyacy ciig 3acToCOBYBaTH JUIsl BCIX BUJIIB HABAaHTAXKEHb 1 pO3paxoByBaTu
y MeXax MpyXHuX aedopmarriii; 6anku 2 1 3 KjIaciB peKOMEHIYEThCS 3aCTOCOBYBATH MPH
nii CTAaTUYHMX HABAaHTAKEHb 1 PO3PAaxXOBYBAaTH 3 ypaxyBaHHSM PO3BUTKY OOMEKEHUX
IJIACTUYHUX AePOpMaliii.

bicTaneBi Oanku peKOMEHAYETHbCS BITHOCUTH 10 2 KJacy 1 po3paxoByBaTH 3
ypaxyBaHHSIM PO3BUTKY OOMEXEHUX IUIACTUYHUX JedopMalliil y CTIHII MPU JOCATHEHHI

B nosicax OaJky, BUKOHAHUX 3 OUIBII MIITHOT CTali, pO3paxyHKOBOTO o1opy Ryr.

9.2 Po3paxyHOK Ha MilIHiCTh 3rHHHUX €JIEMEHTIB CYIIJILHOTO Nepepizy

9.2.1 Po3paxyHOK Ha MIIHICTh OaJOK y pPO3paxyHKOBUX Iiepepizax | kiacy
HEOOX1THO BUKOHYBATH 32 (hopMyJIaMu:
- MU Jii 3TUHAIBHOTO MOMEHTY M B OJIHIM 3 TOJIOBHUX IUIOIIUH

My,

Wn,min Ryyc

{Dopmyny (9.1) 3mineno na niocmaei 3minu Ne 1}
- npu [ii momepeyHoi cunmu Q, IO cOpsiMOBaHa mMapajeilbHO CEpeIUHHIN
IUTOIMHI CTIHKH

QSy,

<1
ItWRSyC (92)
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- mpH il 3ruHadbHUX MOMeHTiB My | My y TBOX roJIOBHUX TTIOIIMHAX

M M
Jo_yy 00 g, 9.3)
Ianyyc IynRyyc

Je X 1 Yy — BIACTaHI BiJ TOJOBHUX OCEM IHEpIi M0 TOYKH Tepepisy, sKa
PO3IIISIA€ThCS;

- Y 3araJIbHOMY BUIIQJKY

0,87
R—y”\/of —o0,0, +0, +3r5, <1, (9.4)
yyc
M, : . .
ae o, = — HOPMaJIbH1 HAIIPYXCHHA CCpCANHHIN IIJIOIIMHI CTIHKH,
y p Py y cep

Xn

CIPsIMOBaH1 MapaJieIbHO MO3/I0BXKHIN 0C1 OaJIKu;

0y — Te came, CIIPSIMOBaHI MEPIICHIUKYISPHO JI0 MO3/I0BKHBO1 OC1 0aJIKU, Y TOMY

qucii Oloc , sIKI 00UHCITIOTHCS 3a hopmyitoro (9.7);

Q,S,
Ty =
S

X"W

— JOTAYHI HAIIPY>KEHHS y TOULI CTIHKH OaJKH, IKa pO3TIISAa€ThCS.

HanpyxeHHs oy 1 gy, npuiimaiorbca y ¢opmyni (9.4) 31 cBoiMu 3HaKamu. Yci
CKJaJ0OBl HAIpPYXXEHOro cTaHy (oy, o0y 1 T7y) HEOOXIZHO BM3HAYaTU U1 OJHIE]
PO3IIIAlyBaHOT TOYKH MOMEPEUHOTO MEPEPI3y CTIHKU OAJIKH.

VY pasi nociabiaeHHs CTIHKU OTBOPAaMH i OOMNTIB JiBy yacTuHy popmynu (9.4), a

TaKOK 3HAYCHHS Ty Y popmyii (9.4) ciil MHOXKHUTH Ha KOEQII€HT:

o, (9.5)

1ie S, — KPOK OTBOPIB.

VY Oankax, MO po3paxoBYIOThCs 3a (popmyrnoto (9.3), 3HaAUCHHS HANPYKEHb Yy
CTiHIII OaJIKK TIOBHUHHI OyTH miepeBipeHi 3a hopmyiioro (9.4).

9.2.2 Po3paxyHOK Ha MIUHICTh CTIHKM OajKkd, HE YKpPIIJIEHOI MONEePEYHUMHU
pedpaMu KOPCTKOCTI, B IKUX BUHUKAIOTh HOPMaJIbHI MICUEBI HAIPYXKEHHS Oloc Y MICLIAX
MPUKIAJaHHS 30CEPEKEHOr0 HaBaHTAXKEHHS JI0 MO05Ca, a TAaKOXX B OMOPHUX Iepepizax

OaJIKu, CJiJi BAKOHYBATH 32 POPMYJIIOIO:
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Glocyn <1
—=1 9.6
R . (9.6)
IS
F
Oloc _E’ (97)

TyT F — 30cepemkeHe HaBaHTAXKEHHS;

len — po3paxyHkoOBa IOBKMHA YMOBHOI IUIONIAJKH, 4Yepe3 SKYy IepeaaeThCs
30Cepe/KeHEe HaBaHTAKCHHSI, IKa BU3HAYAETHCS 32 TAKUMHU (HOPMYJIaMu:

- IpU Tepeaadl 30CepeI)KEHOr0 HABAHTAKEHHS Ha CTIHKY Oalku y By3iax
MOBEPXOBOT'0 3BApPHOIO 3’€/THaHHA 0ajok 3a pucyHkom 9.1, a, 6

lern = b + 2h, (9.8)

ae h — posMip, 1m0 JOpIBHIOE CyMi TOBIIMHHM BEPXHBOI'O IOsica Oajaky 1 Karera
MOSICHOTO IIIBa, SIKIO Oajka, sika PO3TJISIa€eThes, € 3BapHoio (pucyHok 9.1, a), abo cymi
TOBUIMHU BEPXHBOr0 Mosica OalKu 1 pajiyca 3’€JHaHHS CTIHKU 3 MOJUISIMU OaJKH, SKIIO
Oasika, sika pO3TISAaEThCs, € MPOKATHOO (pucyHOK 9.1, 6);

- IIpH pycCi Kojieca KpaHa B3J0BK KPaHOBUX PEHOK, IIO JIEKATh Ha BEPXHBOMY

MosIC1 MiAKPaHOBOI Oanku 3a pucynkom 9.1, B, T

(9.9)

ne W — KoeIieHT, IKUI TPUIAMAEThCsS TAaKUM, 1110 JOPiBHIOE: 3,25 — 11l 3BapHUX 1
npokaTHUX 0anok; 4,5 — mist 6anok 3 60JITOBUMU (PPUKITIHHUMU TOSICHUMU 3’ € THAHHSIMU;

l1f — cyma BIacCHMX MOMEHTIB 1HEpLIi Mepepi3iB BEPXHbOIO Mosica 0aaKu 1 KpaHOBOT
peliku a00 MOMEHT 1HEpIlii Imepepizy, IO CKIAAAEThCA 3 IMepepily BEPXHBOTO ITosica
OaJIKu 1 Tepepizy perKu y BHUIIAJIKy, KOJIM KpaHOBA pelika MPUBAPIOETHCS O BEPXHHOTO
nosica 0ajKy 3BapHUMHU KYTOBUMHM IIBaMH, 110 3a0€3MeUyl0Th CyMICHY poOOTy mosica 1
peiiku. Jlnst Ganok 13 0oNTOBUMH (DPUKIIIHHUMHU TOSICHUMHU 3 €IHAHHSIMHU 10 CKIIaTy
MONEPEYHOT0 Tepepi3y BEPXHHOTO TMOsICa HEOOX1THO BKIIFOYATH TMOSCHI JIMCTH 1 KYTUKH, a
3HAYCHHS lef1 1 01oc BU3HAUATH 0111 PO3PaxXyHKOBOT MEKi CTIHKHM (Y CTiHIII OaJIk¥ B TOYIII,
JIe CTIHKA HEe MIIKPIIJIEHA MOSICHUMHU KyTUKaMHU 017151 KpaiB MOJIUIb KYTHKIB).

[Ipu aii y cTiHmi Oanku MICHEBUX HOPMAIbHUX HAIMPYKEHb Ojoc MIIHICTh CTIHKU
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MOBHHHA OyTH TakKoX mepeBipeHa 3a hopmyinor (9.4) a1t po3paxyHKOBOI TOUKHM CTIHKH,
PO3TAIIOBaHOI Y MiCIli 3BapHOTO 3’€IHAHHS 3 TOJUICIO OANKH, TPU bOMY Y (GopmMymy

(9.4) 3amicTh 0y HEOOXITHO MIICTABIATH Oioc.

F F F F
h‘:J ,_:\ -
b, { e
1, |~ Qtw Rz tw
a 0
F F F
ANVA A
< o=
TTTWATTTITTTTT [ I_A_%’_A__Akﬂ _qF["
< < [Qfl t
[efi ' g
[N '%ﬂ#‘&%#l' l_l:.tl_l

a — 3BapHOi; 0 — MpOKaTHOT; B — 3BapHOI 200 MPOKATHOI B1J] KOJEca KpaHa,
I — 3 00JITOBUMH (PPUKIIHHUMU MOSICHUMU 3’ €JHAHHSIMU B1J1 KOJIeca KpaHa
Pucynok 9.1 — Cxema niepeadi 30cepe/KeHOT0 HaBaHTaKEHHS Ha CTIHKY Oalku
9.2.3 Po3paxyHOK Ha MIIHICTh pO3pi3HUX Oamok 2 1 3 KiaciB ABOTaBPOBOTO 1
KopoOdacToro rmepepizy (pucyHok 9.2), BHKOHAaHHUX 31 CTalli 3 XapaKTEPUCTUYHUM
ormopoM Ry, < 440 H/MM? 1ipu 3HaYeHHSX NOTMYHMX Hanpyxkenb 7y = |Qy|/Aw <0,9Rs
(OKpiM OTIOPHHX TIEPEPi3iB) CITiT BUKOHYBATH 32 (hOPMYJIaMu:
. IpY 3TUHI Y IUIOMKHI HalOibmoi skopeTrocTi (I > 1)

M, 7.
Cxﬂern,min Ryj/c

<1; (9.10)

- IIpH 3TUHI Yy ABOX TOJIOBHUX IIJIOIIWMHAX 1 3HAYECHHIX JOTUYHHUX HAIIPYKCHb

7 = | Qx| /(2A¢) < 0,5Rs (oxpiM OmOpHUX TIepepi3iB)
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Mo . Mn

<1: 9.11
C ﬂWxn min yj/C C ﬂrWyn min yyC ( )
- 1pu 7y <0,5Rs mpuitmaetbes g =
- 1pu 0,5Rs < 7y <0,9Rs
4
0,20 T
=1,0-—" | X .
pero- 00 %) ©12)

ne of = Ar/ Ay — BIJIHOIIEHHSI TUTOII TONEPEYHUX TEpepi3iB mosica i CTIHKU (IIs
HECUMETPUYHOTO Tepepidy A — Tmoma mepepidy MEHIIOro Tosica Oaiku; st
KopoOuacToro nepepizy Ay — CymMapHa 1101112 repepi3y IBOX CTIHOK);

Cx, Cy — KOE(ILUIEHTH, 3HAYEHHS SKUX NPUHMAIOThCS 3TIOHO 3 AojgaTkoM M
(Tabmuig M.1).

{Tlocunamnns 3mineno na niocmasi 3minu Ne 1}

[Ipu nii y po3paxyHKOBOMY Tepepi3i O0aiky 3ruHaJIbHOIO MOMEHTY 3a BIJCYTHOCTI
nonepeyHoi cuiu (y 30H1 yucToro 3runy) y Gopmynax (9.10) 1 (9.11) mpuitmarots 4 = 1,
a 3aMICTh KOE€(ILIEHTIB Cy 1 ¢, BIIMOBIAHO:

n=05(10+c¢);, ¢m=05(10+cy). (9.13)

Po3paxyHok Ha MILHICTh B OonopHOMY nepepisi 6anok (mpu My =0 1 My =0) criin

BUKOHYBAaTHU 3a (OpMyJIaMHu:

Qy7n Q7
——<1 —X 0 <]
ANRSJ/C Ta 2Af RSyC . (9.14)

VY pasi nocnabseHHs CTIHKA OTBOpaMH JIsi OOJTIB JIiBy YacTuHy (Gopmyn (9.14)
CJIiJ] MHOXKUTH Ha KOe(ILi€HT o, IO BU3HAYAETHCS 32 hopmyioro (9.5).
VY 30Hax npyxHux aedopmaiiiii nepeBipky MIIHOCTI Oamok 2 1 3 KjaciB Clij

BUKOHYBATH, 5K JiJIs1 Oajok 1 kiacy.
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V| Af v Af
I I L ]
M., 19D My | D || 0,54,
X 1’:’:~Q_" x X /7 Ox X
y 0,54 y
A W l I L )
| |
a 0

a — IBOTaBPOBHI mepepi3; 0 — kopoOdUacTHii mepepis
Pucynok 9.2 — Cxemu niepepisiB i1 Ait04l BHYTPIIIHI 3yCUIIIS

9.2.4 Po3paxyHOK Ha MIIHICTh PO3PI3HUX OAIOK 3MIHHOTO IO JOBXHUHI Tepepizy
HE0OX1THO BUKOHYBATH, sIK Juis Oanok 1 ym 2 kiacy.

9.2.5 Po3paxyHOK Ha MIIHICTh HEPO3PI3HUX OAIOK MOCTIHHOTO 3a JIOBXKHUHOIO
JIBOTaBPOBOTO 1 KOpPOOYACTOro mepepiziB 3 JBOMA OCSIMU CUMETPIi, 110 3TMHAIOTHCSA Y
TJIONIMHI HAMOUTBIIOI KOPCTKOCTI, 3 CYMDKHUMHU MPOTOHAMHU, IO BIJIPI3HIIOTHCA 3a
TOBXHUHOIO He Ounbire Hixk Ha 20 %, mpu BukoHanHi Bumor 9.4.6, 9.5.8, 9.5.91 9.5.14, sx
NpaBUjIoO, CiiJ BUKOHYyBaTH 3a Qopmynoro (9.10), sk nmns mepepiziB 2 kiacy 3
ypaxyBaHHSAM YaCTKOBOTO MEPEPO3MNOIIITY OMOPHUX 1 TPOTIHHUX MOMEHTIB.

Po3paxyHkoBe 3HA4YeHHS 3TMHAIBHOTO MOMEHTY HEOOXiJHO BH3HAuUaTH 3a
dbopmyIoro:

M = 0,5 (Mmax + Mt ), (9.15)
ne Mmax — HaWOUIBIIMN 3rUHATBHUM MOMEHT y TPOTOHI YW Ha OMOopi, IO
BHU3HAYAETHCS 3 PO3PAXYHKY HEPO3PI3HOI OATKHK 32 YMOBH MPY>KHOT pOOOTH CTali;
Mt — yMOBHUM 3rUHAIBHUNA MOMEHT, 1110 JOPIBHIOE:
a) y HEepO3pI3HUX Oajikax 13 BUILHO OOMEPTUMH KIHIIIMU OLIBIIOMY 13 3HAYCHB,

oJiep KaHuX 3a POpMYJIaMHU:

M
Mg =max ) —, (9.16)
1+—
|

Jie CUMBOJI Max nepen GIrypHUMH Ty>KKaMH O3HA4ae, 10 C1J1 3HAWTH MAKCUMYM
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BUpa3y, HaBEJECHOIO y JTy’KKaX;

M; — 3ruHamBPHUN MOMEHT y KpailHbOMY MpOTOHI, OOYMCIEHUHN SK ISl BUIBHO
00IepTOi OJHOMPOTIHHOI OaJIKH;

a — BIICTaHb Bij Tepepidy, y SKOMY Ji€ 3THHAILHUNA MOMEHT M, 10 KpalHbBOi
OTopHu;

| — moBk¥MHA KPaHHBLOTO TIPOTOHY;

M, — MakCUMaJIbHUN 3TMHAJIBbHUI MOMEHT Y MPOMDKHOMY MPOTOHI, OOYHUCICHHMA
SK JUIsl BTBHO 0OMEPTOi OJTHOIIPOTIHHOT OaJIKH;

0) B OTHOIIPOTIHHUX 1 HEPO3PI3HUX OalIKax i3 3ameMiIeHUMHU KiHIIMHA Mes = 0,5Ms,
ne Mz — HallO1IbIIHI 3 MOMEHTIB, OOYMCIICHHX SIK JIJIsl OAJIOK 13 IIapHIpaMy Ha OTopax;

B) y OaJIIli 3 OJJHUM 3aIeMJICHUM 1 APYTUM BUIBHO OOIEPTUM KIHIIEM 3HAYCHHS Mes
CJIiJ1 BU3Ha4YaTH 3a Gopmyioro (9.16).

9.2.6 Po3paxyHOK Ha MIIHICTh HEPO3PI3HUX 1 3alleMJICHUX OaJioK, IO
3aJI0BOJIBHAIOTE BUMOTH 9.2.5, y BUNAAKY 3THHY B JBOX TOJIOBHHX IUIOIIWHAX CIIJ
BUKOHYBaTH 32 popmyroro (9.11) 3 ypaxyBaHHSIM 4aCTKOBOTO MEPEPO3MOALTY OTIOPHHX 1
MPOTIHHUX MOMEHTIB Y JIBOX TOJIOBHHUX IUIOIIMHAX BIAMOBIIHO A0 BUMOT 9.2.5.

9.2.7 Po3paxyHOK Ha MIIHICTh HEpPO3PI3HUX 1 3alleMJICHHX OaJloK, 10
3aJI0BOJIBHSIOTH BUMOTH 9.2.5, 9.4.6, 9.5.8, 9.5.9 1 9.5.14, nomyckaeTscs BUKOHYBATH 3a
dopmysoro (9.10) sik po3paxyHOK TepepiziB 3 kiacy (3 ypaxyBaHHSM MepepO3MoIiTy
3TMHAJBbHUX MOMEHTIB 1 YTBOPEHHSM IUIACTUYHUX IHAPHIPIB, @ TAKOXK BIUIUBY JTOTUYHUX
Hampy>XeHb 7 3riAHO 3 9.2.3) y po3paxyHKOBHX Tepepizax, N Ji€ MaKCHUMaJIbHHIM
3TMHAJIbHUI MOMEHT.

9.2.8 Po3paxyHOK Ha MIIHICTh OICTaJIEBUX PO3PI3HUX OaJlOK JBOTAaBPOBOTO 1
KOpOoOYacToro nepepizis 3 ABOMA OCIMHU CUMETPIi PU 3HAYEHHAX JOTUYHUX HANPYKEHb
ry <0,9R, % <0,5Rs (oxpiM omopHUX Mepepi3iB) HEOOXITHO BUKOHYBATH SIK PO3PaXyHOK
nepepiziB 2 kiacy 3a GpopMynamu:

- TPY 3TUHI B TUTONIMHI HAWO1IBIIOT sKopeTKoCTi (ly > 1y)

Man o
erﬂ erxn R

1 (9.18)

yw!e

- IIpu 3TUHI Y ABOX T'OJIOBHHUX INIOHIMHAX
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Mx n M In
e LY (9.19)
erﬂrlwxn Rywyc Ceryn Ryf 7/c
Y dbopmynax (9.18) 1 (9.19) mozHaueHo:
a,r+0,25-0,0833/r°
Cy = (9.20)

" a, +0,167 ’
TyT os=At/Aw; ' =Ry/Ryw; 1 — KoedimieHT, SKUU TPUHAMAETHCS TaKUM, IO
TOPIBHIOE:
- 1pu 7y <0,9Rs npuiimaerscs 51 = 1,0;

- 1pu 0,5Rs < 7, < 0,9Rs:

4
0,2 T
12t |y 9.21
Pa afr+o,25[stJ ’ (9.21)
Cyr — KOe(QILUIEHT, SKUH NpUAMaETbCs TakUM, L0 JopiBHIOE 1,15 — mua

JBOTaBpoBOro nepepizy i 1,05/r — qyst kopoOuactoro nepepizy;
My, My — abcotoTHI 3Ha4€HHS 3THHAJIBHUX MOMEHTIB y PO3PaxXyHKOBOMY IIepepisi.
Po3paxyHok OictanmeBux OajoK 3a HasSBHOCTI 30HM YHUCTOTO 3TMHY 1 B OIOPHOMY
nepepisi, a TAaKOXK 3 YpaxyBaHHIM OCIIA0JICHHS Mepepisy CITil BUKOHYBATH 3rigHo 3 9.2.3.
VY 30Hax npyxHuX aedopmarliii mepeBipKy MIIHOCTI OicTaneBUx Oalok 2 Kiacy
CJIiJ] BUKOHYBATH SIK JiJis1 0asnok 1 kiacy.
[Ipn Bu3HAUeHHI OpPOruHy OicTasieBUX OaJOK MOMEHT IHEpUli MONEePEeYHOro

nepepizy OpyTTo 6k He0OX1AHO MHOXKHUTH Ha KoeditieHT 0,95.

9.3 Po3paxyHok Ha MillHicTh 0aJI0K CYHLIbHOTO Mepepi3y 1 KPAHOBHUX
KOJIil

9.3.1 Po3paxyHOK Ha MIIHICTh OallOK KpPAaHOBUX KOJIH, SIK TPAaBWIO, CIiJ]
BUKOHYBATH BIAMOBIIHO 70 9.2 Ha Jit0 BEPTUKAIBHUX 1 TOPU3OHTAIILHUX HABAHTAXKEHb,

Bu3HaueHux 3riguHo 3 JIbH B.1.2-2.

Jlnst Gajok JTBOTABpOBOTO mepepidy 0e3 raabMOBUX KOHCTPYKIIN 3THHAIBHHMA
MOMEHT My y TOpPU3OHTAJBHINA IUIOIIMHI IOBUHEH OyTH TMOBHICTIO CHPUMHATHN

IepepizoM BEPXHBOTO T0sica OaIKH.
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9.3.2 Po3paxyHOK Ha MIIHICTh CTIHOK OajlOK KpPAaHOBUX KOJIN (32 BHHITKOM
0aJoK, 0 pO3paxOBYIOThCS HA YTOMIICHICTh, Ui KpaHiB rpyn pexumiB podotu 7K y
nexax MeTanypriiHux BuUpoOHMOTB 1 8K 3rigHo 3 4YMHHUMH  HOPMATHBHUMU
JOKyMEHTaMu) HeoOXimHO BUKOHYBaTH 3a ¢opmynoo (9.4). [lpu wnpomy, Yy
PO3paxyHKOBOMY I€pepi3i, pOo3TallOBAaHOMY Ha OMOpax HEpO3pi3HUX OalloK, y Gopmyii
(9.4) 3amicth xoedimienTa 0,87 cuix npuiimaru koedirient 0,77,

{Ilocunanmus 3mineno na niocmasi 3minu Ne 1}

9.3.3 MilHICTh CTUCHYTOi 30HHM CTIHOK OajOK KpaHOBUX KOJIM, IO
pO3paxoBYIOTbCSI HAa YTOMIICHICTb, JJIA KpaHiB rpyn pexumiB podotu 7K (y mexax
MeTaypriiHuX BUpOOHUNTB) 1 8K 3riIHO 3 YMHHUMM HOPMATHBHUMHU JIOKYMEHTAMH,

2 ciji BUKOHYBAaTH 3a

BUKOHAHMX 31 CTajl 3 rpaHuneo Tekydocti g0 440 H/mm
dbopmynamu:

{Tlocunanmus 3mineno na niocmasi 3minu Ne 1}

7”R’f" \/(O'X +0100x) — (0 + Olocx)Tioc.y T O]%c‘y +3(7,y + Tloc,xy)z <1, (9.22)
%(Gx + O-Ioc,x) Sl, (923)
y
%(a,ocly toy,) <1 (9.24)
y
D0 (0 + T +T1 ) <1, (9.25)
R\ Xy Xy

S

ne Pk — KoeillleHT, KU TpuiiMaeTbcs TakuMm, 1o JopiBHIoe 0,77 — mnpu
pO3paxyHKy Mepepi3iB, PO3TAIIOBAHUX HA Omopax Hepo3pizHux Oamok ta 0,87 — mpu
PO3paxyHKy pOo3pi3HUX 0aJoOK y MPOTOHI;

7 11F

_ X _ — =
Ox = I y’ O-Ioc,x _O’ 25Gloc,y , G|OC,Y - ..t ’ ny |

Xn ef 1*'w >f

, (9.26)
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_9Q

— T T
y twhw ) loc,xy

7, —0,301.,, Tt =0250,

{Dopmyny (9.26) 3mineno na niocmasi 3minu No 1}
TyT My 1 Qy — BIANIOBITHO 3rMHAJILHUI MOMEHT 1 ITONIEpEYHa CUjla y nepepisi 0anku

Bi}l LII/IKHi‘{HOFO PO3PAXYHKOBOI'O 3HAYCHHA HABAHTAXXCHHS, IO BU3HAYACTHCA 3I‘i,ZIHO 3

JAbH B.1.2-2

{A63ay smineno na niocmasi 3minu Ne 1};

Y — BiICTaHb JI0 PO3TJISAYBAHOI TOYKW CTIHKH OaJIKW, IO JOPIBHIOE MOJOBHHI 1l
BHCOTH;

Vie — KOC(QIIIEHT 30UTBIIEHHS 30CEPEHKEHOT0 BEPTUKAIBHOTO HABAHTAXKEHHS BiJl

OJTHOTO KoJieca KpaHa, 1o npuiMaeThbes 3rigHo 3 JAbH B.1.2-2;

{A63ay 3mineno na niocmasi 3minu No 1)

Fx — xapakrepuctuune 3HAYEHHS 30CEPEIKEHOTO BEPTUKAIHLHOTO HaBaHTAKEHHS
B1JI OJTHOTO KOJieca KpaHa;

{A63ay 3mineno na niocmasi 3mirnu No 1}

len — po3paxyHKOBa JOBKMHA YMOBHOI ILIOIIAIKH, 4Yepe3 SAKY IEPeaacThCs
30CepeKeHEe HaBaHTAXKECHHS, 1110 BU3HAYAETHCS 3T1THO 3 BUMoramu 9.2.2;

M; — micrieBuit KpyTHUIT MOMEHT, 1110 BU3HAYAETHCA 32 (hOPMYJIIOKO:
M, =y.Fe+0,75-Hh, (9.27)
{Dopmyny (9.27) suxnaodeno 6 nosiii pedaxyii na niocmasi 3minu Ne 1}
JIe € — YMOBHUM €KCLIEHTPUCUTET, 1110 MPUHAMAETHCA 15 MM;
H/— mukmiuee po3paxyHKOBE TOpH3OHTANbHE 3HAYCHHS HaBaHTAXKeHHs (OiuHa

cuia), sIKe€ CHpsSMOBaHE BIONEPEK JO0 HaNpsAMKy KpaHOBOi KoOJdii, 0OyMOBIEHE
MEepeKocaMy MOCTOBHMX KpPaHIB 1 HEMapaseNbHICTIO KPAHOBUX KOJIH, 110 NPUHUMAaEThCS

Bianosiguo go JAbH B.1.2-2;

{A63ay 3mineno na niocmagi 3minu Ne 1

hr — BuCOTa KpaHOBOT peliky;

lye =L+ 1 =1+ 0,332 bt” — CyMa MOMEHTIB 1HEPII1l IPpU KPYyYECHH1 BIANOBIAHO
i

peiiku |, i mosica 1,
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ae bi i ti — BiAMOBIAHO IMpPHHA 1 TOBIIMHA JIMCTOBHUX E€JIEMEHTIB, IO YTBOPIOIOTH
BEPXHIN MOSIC, y TOMY YHCIII TTOJIUIb 1 TOSACHUX KYTHKIB.

VYci ckiazioBi HampykeHoro crany y gopmynax (9.22) — (9.26) ciix npuiimMaTi 3i
3HakoM “murroc”. OKpiM LBOTO, MPU OOYMCIICHHI 3HaYEHb HAIMPYXKEHb Oy 1 Ty HEOOXITHO
BpaxoByBaTH BUMoru 9.2.2.

9.3.4 Po3paxyHOK Ha MIIHICTh MiABICHHX OalOK KPAaHOBHX KOJIH (MOHOPEHOK)
CJI1JI BAKOHYBATH 3 YpaxyBaHHSIM MICIIEBUX HOPMaJIbHUX HAIpPYXEHb B THCKY Kojeca
KpaHa, fKi CIIpsSMOBaH1 B3JIOBXK Ta BIIOMEPEK 0 OCl OajIKu Ta He AIIOTh OJJHOYACHO.

9.3.5 Po3paxyHOK Ha MIIHICTh OiCTaJIeBUX 0ajJOK KPaHOBUX KOJII JTBOTaBPOBOTO
nepepizy 3 JBOMa OCAMH CHMETpii 0e3 rajabMOBUX KOHCTPYKLIM Il KpaHIB TpyIl
pexuMiB pobotu 1K —5K 3rigHo 3 4uMHHMMU HOPMATUBHUMU JIOKYMEHTAMU TIPH
r=Ryi/Ryw <1,5 nomyckaerbcs BukoHyBatu 3a (opmynoro (9.19), y skii ciig
IPUMMATH

{ITocunanns smineno na niocmaei Iminu Ne 1}

My — 3rUHaIbHUN MOMEHT y TOPU30HTAJIbHIN IJIOIIKHI, 110 MOBHICTIO NEPEIAETHCS
Ha BEPXHIi nosc 0anku;

Wy, = Wynt — MOMEHT omOpy nepepizy BEpXHBOTO Mosica 6ajaku BITHOCHO OCl Y —Y;

Cyr — KOE(ILIEHT, AKUI NPUIMAEThCS TaKUM, 1110 AOpiBHIOE 1,15.

Po3paxyHok Ha MIIHICTh CTIHOK OicTajieBUX OajlOoK KpPaHOBUX KOJIM CIij

BUKOHYBATH BIAMOBIIHO 70 BUMOT 9.3.2.

9.4 Po3paxyHOK Ha 3arajibHy CTIiliKiCTb 3TrHHHMX e€JIeMEeHTIB CYIJILHOIO
nepepisy

9.4.1 Po3paxyHOK Ha 3arajibHy CTIHKICTh ABOTaBpOBHX Oanok | Kiacy, a Takox
OicTaneBux Oajok 2 kiacy npu BUukoHaHHI BUMOT 9.2.1 1 9.2.8 He0oOXi/IHO BUKOHYBATH 32
dbopmynamu:

- MpU 3TUHI y TUIONMIMHI CTIHKH, IO 30iraeThCs 3 TUIONIMHOK CHUMETPIi

nepepizy
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M.y
—xn_ 1.

= 9.28
¢chny70 ( )

- IIpH 3THHI Y ABOX T'OJIOBHHX INIOIIWHAX

ij/n M In
+——-<1 (9.29)
wacx Ryyc Wy Ryyc

1€ () — KOeIIIEHT CTIHKOCTI TIPH 3THHI, 110 BU3HAYAETHCSA 3a HoAaTkoM H;

Wex — MOMEHT omopy Tepepi3y BiTHOCHO oci X — X (pucyHok 9.2), o0uucineHuit 1is
CTHCHYTOTO T0siCa €JIEMEHTA,

Wy — MOMeHT omnopy nepepi3zy BIAHOCHO ocl Y —Y (pucyHok 9.2), mo 30iraerbes 3
TUTOIIMHOIO 3TUHY.

Jlnst GicraneBux 6anok y hopmynax (9.28) 1 (9.29), a Takox npu BU3HAUYEHI @) CII
3aMiHUTH R, Ha R/

9.4.2 Tlpu BW3HAUCHHI 3HAYCHHS () 32 PO3PAXYHKOBY IOBXKHUHY Oainkw le ciin
MpUIIMaTH BIJICTaHb MK TOYKaMH 3aKPIIUIEHHS CTUCHYTOT'O IMOsCa Bl TOPU30HTAILHUX
MepeMilleHb, CHOPSIMOBAHUX TNEPIEHAUKYISIPHO JO IUIOMIMHM 3TUHY  (BY3JIaMH
MO3JIOBKHIX YU TIOTMEPEYHUX B’S3€H, By3jaMu KPITJICHHS >KOPCTKOTO HACTUIIY), a 3a
BIJICYTHOCTI TaKWX 3aKpiIUIEHb — reOMeTpu4Hy J0BKUHY enemenTa (le = 1, ae | — mporin
Oasiku). 3a pO3paxyHKOBY JIOBKHHY KOHCOJI CIijl MIpUAMATH: T€OMETPUYHY JTOBXKHUHY
enemenTa (les =1, ne | — noBkuHA KOHCOJII) — 32 BIACYTHOCTI 3aKPIiIUIEHHS CTHCHYTOTO
nosica KOHCOJII Ha ii BUIBHOMY KIHLI BiJi TOPU30HTAJbHUX IMEPEMIIIECHb 13 TUIOUIUHU
3TMHY; Ta BIJCTaHb MK TOYKAMHU 3aKPIIJICHHS CTHUCHYTOTO IOsica — MPH PO3KPITIICHH]
CTHUCHYTOTO T0sIca KOHCOJII Ha BIJILHOMY KIHII Ta B3J0BK JIOBXKHHHU.

9.4.3 Po3paxyHOK Ha 3arajibHy CTIWKICTh OQJIOK KPaHOBHX KOJIi JTBOTaBPOBOTO
nepepizy ciijl BUKOHyBaTu 3a (opmyrowo (9.29), y skiii HeoOXxinHO mpuiimatu: M, —
3TUHAJILHUN MOMEHT Y TOPU30HTAIBHIN IUIONIMHI, IO TOBHICTIO MEPEAEThCS Ha BEPXHIN
nosic 6anku; Wy = Wy — MOMEHT omopy nepepizy BEpXHbOI0 Mosica BIIHOCHO Oci Y — Y.

9.4.4 3aranpHy CTIMKICTH 0ajok 1 Kiacy, a Takok OicTajieBUX OaJIOK 2 KJIacy CIijl

BBAXKATH 3a0€3I1€UYEHOIO:
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a) mpu Tepefadl HaBaHTaXKEHHS HAa OanKy yepe3 CYLUIbHUN >KOPCTKUM HACTHI
(3a/11300€TOHHI TUIMTH 3 BaXXKOTO, JIETKOTO Ta HI3APIOBATOrO OETOHY, IJIOCKHM 1
npodinboBaHU METaNeBU HACTHJI, XBWIACTY CTalb TOIIO), IO HENEepepBHO
OOMUpPAETHCS HA CTUCHYTHH TOsIC 0aIKW Ta HAMIMHO 3 HUM 3B’sS3aHUH 13 3aCTOCYBaHHSIM
3BaplOBaHH:, OOJITIB, CAMOHAPI3HUX I'BUHTIB TOIIO; IPU IbOMY CHJIA T€PTS BPaXOBYBAaTU
HE CIIIJI;

le [Ry

6) pu 3HAYEHHSIX YMOBHOI 'HYYKOCTi CTHCHYTOTO mosca 6amnkn 4 = b. \ g > O
f

HE TIEPEBUINYIOTh 3HAYCHb T'PAHUYHOI YMOBHOI THYYKOCTI CTHCHYTOTO Tosica A, , fKi

BU3HAYAIOTHCA 3a (popmynamu Tabmumii 9.1 nius 6ajoK CUMETPUYHOTO 1 aCHMETPUIHOTO
JIBOTABPOBOTO TMEpepi3iB; MpH IbOMY, OalKM AaCUMETPUYHOTO Tiepepidy 3 OuIbII
PO3BUHYTUM CTHUCHYTHM TIOSCOM TMOBHUHHI mepeBipaTuch 3a (opmynoro (9.28) i matu
BIJIHOIICHHS IIUPUHHU PO3TATHYTOrO MOsica O IIMPUHU CTUCHYTOTO IOsiCa HE MEHIIE
aixk 0,75.

{Dopmyny 6 abzayi smineno na niocmasi 3minu Ne 1}

st ctucHytoro mosica Oanku, oOpamieHoro pedpaMu, 3HAYEHHS TPaAHUYHOI

YMOBHOT THYYKOCT1 CTUCHYTOTO mosica A, , onepxaHne 3a Tabnuuero 9.1 gk ans 6anku 31

CTUCHYTUM TMoOsicoM 0e3 pebep, JOMyCKaeThCs 3OUIBIIMTH IIJIIXOM MHOXKCHHS Ha
koedimienT u =iy /iy>1,0, ne iy 1 Iy — pamiycn iHepmii BiZHOCHO OCi Y —Y, MM,
OoOYHCIeH] ISl PO3pPaxXyHKOBHUX Mepepi3iB, AKI CKIAAAIOTHCA 3 TMOMEPEUHUX IMepepi3iB
BIJIMOBIJTHO CTUCHYTHUX MOSICIB 13 peOpamu Agr Ta 0e3 HuX As, @ TAKOXK 3 MPUJIETIIUX IO HUX
JIUISHOK CTIHOK 3arajIbHOO TUTIONIEr0 BianoBiaHO Ay = Ay + 0,25 A1 4 = As + 0,25 Ay, .

Tabaunus 9.1 — YMoBHa rpaHMYHA THYYKICTh CTUCHYTOT'O TIOsICA

YMoBHA T'paHU4YHa l“HyLIKiCTB CTUCHYTOT'O ITOsICa

Micue npukiagaHHs HABAaHTAXEHHS ; . =
IPOKATHOI YX 3BapHOi OalKH A,

_ b b, b
JI0 BEpXHBOTO MosiCa A, =0,35+0, 0032t—f +(0,76—0,02 t—f)h—’ (9.30)
f f 0
_ b, b, b,
210 HUXXHBOTO MOsICa ﬂ“ub = 0, 57 + 0, 0032t_ + (0, 92— 0, 02 t_)h_ (931)

f f 0

HesanexHo Bi piBHS NPHUKIAJCHHS
HaBaHTAXXCHHS MIPH PO3PAXYHKY JIJISTHKH
0aJIKy MK B’sI3aMH UM IIPH YHUCTOMY 3THHI

_ b b, b
Ay =0,41+ o,ooszt—f+ (0, 73—0,016t—f h—f (9.32)

f f 0
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IMpumirka 1.

bt i tr — BigmOBiAHO MIMPHHA i TOBIIMHA CTUCHYTOTO II0SCA;

ho— BiscTane Mix ocsiMH (IIEHTPaMK Mac) TTOSICHUX JIKCTIB.

Mpumirka 2. 3nauenns A, ciij1 BusHavatu npu 1<h /b, <6 Ta 15<b, /t, <35; ;11 Ganok 3 BimHOWEHHsAM b, /t, <15 y
(opmynax miel Tabaumi npuitMaeTses b, /t, =15.

Mpumirka 3. /{1 6a10k 3 601TOBUMHA (PPUKLIHHIMA TOSICHAMH 3’ € THAHHAMHA 3HAUYCHHS ﬂfub CJIiT MHOKHUTH Ha 1,2.

Tpumitka 4. 3HaueHHs A, JOMYCKAEThCs 301MBITMTH MHOKEHHSIM Ha KoedillienT / Ryi/o,ne o=MIWy).

9.4.5 IlpukpinieHHs 10 CTUCHYTOTO Mosica OATKH YKOPCTKOTO HACTHITY, CJICMEHTIB
MO3/IOBXKHIX YM TONEPEUYHUX B’s3€H, sIKI MOBUHHI 3a0e3redyBaTH 3arajibHy CTIHKICTh
3TUHHOTO €JIeMEHTa, HEOOXITHO pPO3paxoByBaTH Ha /if0 (aKTHUHOI YU YMOBHOI
MOTMEPEYHOI CHJIN; IPU LIbOMY YMOBHY MOIEPEUHY CUJTY CJI1J1 BU3HAYATH!

- IpU PO3KPIMJICHHI CTUCHYTOrO IMosica OaJlku B OKpEMHUX By3Jl1ax — 3a
dopmyioro (8.14), y skiii KoedillieHT ¢ HEOOXIAHO BH3HAYATH 3a KPHUBOIO CTIHKOCTI D
npu THydkocTi A =le/ly (me Iy — pamiyc iHepiii BITHOCHO OCi Y —Y TONEPEYHOrO
nepepi3zy CTUCHYTOTO IMOsica pa3oM 13 MPWIETIIOI IUISHKOK CTIHKH 3arajbHOI0 MIIOIIECIO
A= A;+ 0,25 Ay, a N obuuciroBat 3a GopMyIIoro:

N = As Ryt + 0,25 Aw Ryw , (9.33)
ne Ryt 1 Ryw — po3paxyHKOBI OIIOPH CTall CTUCHYTOT'O MOsACA 1 CTIHKU BIJIIOB1IHO;

- [pU HEMEPEPBHOMY PO3KPITUICHHI CTUCHYTOTO Tosica OaJIKu — 32 OPMYJIOLO:

3Q ic
Ofic = Tf , (9.34)

e Qic — YMOBHa TMOMEpeYyHa CWiIa, 0 MPHUNaJae Ha OJWHHUINIO TOBXHHU
CTHUCHYTOTO Tosica 0anku, H/MwM;

Qric — YMOBHa ToIepevyHa cuja, sika o0uucIroeTses 3a popmynoro (8.14), y ki
npuiiMaioth ¢ = 1, 8 N — o0umcirooTs 3a popmyoro (9.33);

| — noBXMHA CTHCHYTOTO TOSICY OAJIKH.

9.4.6 3aranpHy CTIMKICTH OasioKk 13 mepepizamu 2 1 3 KjaciB ciiJ BBaXaTH
3a0e3Me4YeHor npu BHKOHaHHI BUMOT 9.4.4, a) a60 9.4.4,6). B ocraHHbOMY BHIIAJIKY

3HAYEHHS TPAHMYHOI YMOBHOI THYYKOCTi CTUCHYTOTO HOACa A, , IO BH3HAYA€ThCS 3a

dbopmynamu Tabauii 9.1, He0OX1AHO MHOKUTH Ha KOE(DIIIEHT:

5=1-0,6(c, —1)/(c, -1), (9.35)
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ae cix — KOeQiieHT, KUl 3MiHIO€ThC B Mexkax 1,0 <cix <C, Ta B mepeBipkax
BpPaxoBY€THCA 3a IBOMA 3HAUCHHSIMU, SIKI BU3HAYA€THCS 32 (OpMyTIaMu:

M

Cyy =W abo  Cix = f Cy, (9.36)

ne M, — 3ruHaIbHUI MOMEHT y pO3paxyHKOBOMY Iepepisi;

fr — KoediIlieHT, 10 BU3HAYA€THCs 3a hopMmyitoro (9.12);

Cx — KOe(ILi€HT, 10 MPUIMAEThCS BIAMOBIAHO A0 Tabmuii M.1.

[Ipu oMy JOMyCKaeTbCcsl MpUMMATH 3HAYEHHS TPAHUYHOI YMOBHOI THYYKOCTI
CTUCHYTOTO Tosica OanKu:

Oy, — Y PO3PAaXyHKOBHX Il€pepizax Oajku, sKi MEepeBIpAKOTHCS 3 BPaxXyBaHHAM
PO3BUTKY OOMEXKEHHX IIACTUYHUX AePOopMalliii;

/TUb — Yy PO3paxyHKOBUX Iepepizax Oaliku, A€ BUHUKAIOTh HOPMaJibHI HAIIPY>KEHHS,
II0 HE MEePEBUIIYIOTh TpaHHMIli MPYX)HOCTI, a came o= M [ Wy min < Ry 5.

BpaxyBaHHsI pO3BUTKY OOMEXKEHHUX IUIACTUYHHUX Jedopmaliii mpu po3paxyHKy
0aJIoK 13 CTUCHYTUM MOSICOM, IIEPEPi3 SKOTO € MEHILUM 3a Iepepi3 PO3TIATHYTOro Mosica,

JIOyCKA€EThCS JIMIIIE IPU BUKOHAHHI BUMOT 9.4.4, a).

9.5 IlepeBipka MicueBOi CTIHKOCTI CTIHOK 1 MNOSCHUX JIMCTIB 3THHHMX
eJIEMEHTIB CyHiJILHOIO nmepepizy

9.5.1 MicueBy CTIHKICTh CTIHOK Oayiok 1 Kjacy ciij BBaxkaTu 3a0e3MedeHoro,

skmo BukoHaHi Bumoru 9.5.1, 9.5.3 — 9.5.5, 9.4.1 — 9.4.5 1 yMOBHA THYYKICTh CTIHKH

R

7 hef y
ﬂw - t_ E HC MCPCBUITYE 3HAYCHD:
w

3,5 — 3a BIJACYTHOCTI MICLIEBOIO HampyXeHHs y Oajlkax 3 JABOCTOPOHHIMHU
NOSICHUMHU LIBaMU;

3,2 — Te came, y Oasikax 3 OTHOCTOPOHHIMHU MOSCHUMU IIBAMU;

2,5 — 3a HasBHOCTI MICLIEBOT'O HANpPyXEHHS y Oajkax 3 JBOCTOPOHHIMHU MOSACHUMHU
HIBaMH.

[Ipu 11bOMy HEOOX1THO BJIAIITOBYBAaTH OCHOBHI MoMepedHi pedpa >KOPCTKOCTI Ta
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oropHi pedpa BianosiaHo 10 9.5.9,9.5.1119.5.13.

9.5.2 TlepeBipky MiCIIEBOi CTIMKOCTI CTIHOK Oasiok 1 Kiacy ciiji BUKOHYBATH ISl
PO3paxyHKOBHX TEpepi3iB, A€ MIIOTh HAHOUIBINI CTUCKANIbHI HANpPYXKEHHS G, CEPeHI
JOTUYHI HaNpyKEHHSA T Ta MICIEBI HOpPMalibHI HaIpyXEHHS Ojloc, OOYMOBIICHI
30CepEeIKEHIM HaBaHTAXEHHSIM, MMPUKIIAJCHUM 110 Tosica 6anku. [Ipu oMy, HOpMaIbHi
CTUCKaJIbHI HaIpY>KEHHS G HEOOXITHO BHW3HA4YaTH Yy HEOE3MEeYHUX TOUYKaX Iepepisy
CTIHKH 1 MpUHAMATH B PO3PAXyHOK 31 3HAKOM ILITFOCH.

CkJ1a710B1 HaIPY»XEHOTO CTaHy o 1 T i1 00YUCITIOBATH 32 GOopMyJIaMu:

M

o=1"Y, (9.37)

Xn

. Q
ht,’

ne M 1 Q — cepelHi 3HaYCHHS BIJAMOBIIHO 3rMHAJIBHOIO MOMEHTY 1 MONEPEYHOT

(9.38)

CHUJIH, 110 JIIOTh y MeXkax BIICIKY. SAKIio:

— TOBXKMHA BIJICIKY @ MEPEBHIYE HOTO PO3PaXyHKOBY BHCOTY Nef, TOZI 3HAYCHHS
BHYTpIIIHIX 3ycuib M 1 Q HEoOX1JHO 0OUMCITIOBATH K CEpeH1 JJisi OUIbII HAMPYKEHOI
JUISSHKH BIJICIKY 3 IOBKHHOIO, 1110 JIOPiBHIOE Nef;

— Y MeKax BIJICIKY 3TUHAJIbHUHA MOMEHT a00 MomnepeyHa cuja 3MIHIOIOTh CBIH 3HAK,
TO iX cepeaHl 3HAYECHHS CIiJ OOYMCIIOBATH JJIs TaKoi JIISHKH BIACIKY, A€ IIFOTh
BIIMOBIIHI BHYTPIIIIHI 3yCHJIJIS OJTHOTO 3HAKa,

a — BIICTaHb M)XK OCSIMH TIOTIEPEUYHHUX pedep >KOPCTKOCTI;

hef— po3paxyHKOBa BUCOTA CTIHKH, 1110 MPUIMAETHCS BiIMmoBiaHO 10 BUMor 8.3.1.

MicueBi HOpMaibHI HAPYXEHHS Gloc (Clocy), 110 BUHUKAIOTH Y CTIiHII OallKu Bif
30CEPEIKEHOT0 HABAaHTAXEHHS, MPUKIAIECHOTO 10 TMOSCYy OalKu, CJiJ BU3HAYUTH
BIAMOBIAHO 10 9.2.219.3.3.

JIns TUX BIACIKIB CTIHKK OalKH, B SKHX 30CEPE/DKCHE HABAHTAKCHHS IPHUKIIAICHE
710 PO3TATHYTOTO TOSICA, OJJHOYACHO CJI1/I BPaXOBYBATH JIUIIIE KOMIIOHEHTH G 1 T a00 Ojoc 1
T.

9.5.3 MicueBy CTiiiKicThb CTIHOK Oamok 1 Kjacy CHUMETPUYHOTO Tepepisy,

VKPIIJIEHUX JIMIIE€ OCHOBHUMH TIONEPEYHUMHU peOpaMH MKOPCTKOCTI, MPHU 3HAYEHHIX
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YMOBHOI THYYKOCTI CTiHKH A, SG,\/Ry/ O CJ1J BBaXKaTH 3a0e3IMEUYEHOI0, SKI0 BUKOHAHA

YMOBA:

(@) (0} T
o 24 Ol | 4] B <1 (9.39)

YC cScr cyloc,cr T

{Dopmyny (9.39) euxnaoerno 6 nosiii pedaxyii na niocmasi 3minu No 1}
1€ O, Oloc, T — CKIAIOBI HAIPY>KEHOTO CTaHy, SIKI BH3HAYalOThCS BIJMOBIIHO
1m0 9.5.2;
Ocr — KpUTUYHE HOpMaJIbHE HAIMPYKEHHS, 110 O0YHCITIOETHCS 32 POPMYJIOIO:
c.R
_er'ly
O-cr - ﬂ_\i y (940)
ne C. — Koe(dIIeHT, 10 BU3HAYa€ThCs 3riaHo 3 9.5.4 — 9.5.6;
Olocer — KPUTHYHE MICIIEBE HOPMaJlbHE HAMPYKCHHS, IO OOYHCITIOETHCS 32
dbopmyoro:
C102 Ry
Gloc,cr = —2 y (941)
w

ne C1 1 C; — KoeiIlieHTH, 10 BU3HAYAIOTHCS 3T1IHO 3 9.5.5;

T, — KDUTUYHE JTOTUYHE HAMPYKEHHS, 110 0OYUCITIOETHCA 32 (POPMYIIOIO:

0,76 | R
:10,3 1+ : _—S,
7 | (9.42)

1 [tw — BITHOIIICHHS O1IBIIIOT CTOPOHH BIJICIKY CTIHKH JI0 MEHIIIOT;

- AR
A4 — YMOBHA THYYKICTh CTIHKH Ay =7+

t, VE

TyT 0y — MeHIa ctopoHa Bificiky cTiHku (e abo a).
9.5.4 Jlns cTiHOK OaJIOK, MICIleBa CTIHKICTh SKUX TEPEBIPSETHCS BIAMOBIIHO 0
Bumor 9.5.3 3a BiICYTHOCTI MiCIIEBUX HOPMAJIbHUX HAMPyXeHb ( Oy, =0) KOeIIEHT Cr

y dopmymi (9.40) crig Bu3HayaTH 3a Ta0auIEeo 9.2 3a1€KHO BiJl BUAY MOSCHUX 3’ €IHAHB

1 3Ha4YCHHS KoeilieHTa J, 10 00YUCITIOETHCS 3a (POPMYIIOIO:
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6=L,—|—|, (9.43)

1€ fro — KOC(PIIIEHT, 3HAUCHHS IKOTO MPUHUMAaEThCs 3a Tabnuiero 9.3;

bt , t— mMpuHA 1 TOBIIMHA CTUCHYTOTO MOsca OAJTKH.

Taboauusa 9.2 — 3HayeHHsT KOEDIMIEHTY C¢r 3@ BIACYTHOCTI MICIIEBUX HOPMaJbHUX

HaIpyXeHb
TosicHi 3° € HAMHS Gankil 3HaueHHs C. IPH S, IO JIOPIBHIOE
8 <0,8 1,0 2,0 4,0 6,0 10,0 > 30,0
3BapHi 30,0 31,5 33,3 34,6 34,8 351 35,5
BonroBi ¢ppukuiiini 35,1

Taboauusa 9.3 — 3HaueHHS KOSPIIIEHTY fro

banku YMOBH poOOTH CTUCHYTOTO THOsACa B2
KpanoBux komii Kpanogi peiiku He mpUBapeHi 2,0
KpaHoBi peliku npuBapeHi 0
T [Tpu HemepepBHOMY OOTIMPaHHI TUIUT HACTHITY 0
B iHmmx Bumagkax 0,8
Hpumirka. {1 BiAcikiB 0alok KpaHOBUX KOIiH, I€ 30CEepeKCHE HaBaHTAKCHHS NPUKIANCHE IO PO3TATHYTOTO
nosica, Koehilient o> HeobXiqHO MpUAMATH TAKUM, 10 HOpPiBHIOE 0,8.

9.5.5 Jlns criHOK 0ajnok, MicCIieBa CTIMKICTh SIKUX TEPEBIPSETHCS BIAMOBIIHO 0
BuUMOT 9.5.3 3a HAsABHOCTI MICIICBMX HOPMAaJbHUX HaIpyXeHb (o, #0) (pucyHok 9.3)
nepeBipky cTiHkH 3a (Gopmynoro (9.39) ciig BUKOHYBaTH 3aJI)KHO BiJl BiIHOIICHHS
po3MipiB BIACIKY a / N :

a) npu BigHOMICHHI a / Ner < 0,8 3HAYCHHS KPUTUYHUX HOPMAIBLHUX HAIMPYXECHb Oy,

cmix Bu3HavyaTH 3a opmysoro (9.40) 3 ypaxyBanHusM Bumor 9.5.4.
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1F
O

oy [ef
o : (3 T . 0';. T [———
7 kN ' Y 0,0 T 7
) \ [ 5 | loc ¥ RS
/ 0,0, 7T ' == - =
Pou »  loc o 2\ cirT o
o, p = B
4 a t Te a Oe
a §)

a — TIpU IPUKIIaJICHH] 30CepePKEHOT0 HABAaHTAXKEHHS 10 CTUCHYTOTO M0sICa;
0 — Te X came, 10 PO3TATHYTOIO

Pucynok 9.3 — Cxema IiUIsiHKY OanKy, YKPIMJIECHOI MOTIEPEYHUMH pedpamMu )KOPCTKOCTI
SIKIo 30cepekeHe HaBaHTAXKCHHs MPUKJIAJCHE A0 PO3TATHYTOTO Tosca Oalikw,
TOAl TPU TEPEBIPIl MICIEBOI CTIMKOCTI CTIHKM TpPH OJHOYACHIM [ii MiCIEBUX
HOPMaJbHHUX Oloc Ta JTOTHYHUX 7 HampyxkeHb (pucyHok 9.3,0) mpu BHU3HAYCHHI
koeoimieaTa O 3a dopmynoro (9.43) 3mauenns by i tr cimig mpuiimate Sk MHMPUHY 1

TOBIIMHY PO3TATHYTOTO MOSICY OaJKH;
0) npu BigHOmIeHHI a/he> 0,8 mepeBipky MICIEBOI CTIMKOCTI CTIHKH 3a

dbopmyroro (9.39) ciin BUKOHYBATH JIB1Yi:

npu 3HA4YEHH1 Og, oOuucieHoMy 3a (opmynoro (9.40) 3 ypaxyBaHHAM
BuMor 9.5.4 1 ipu TaKOMY 3HAYCHHI Ojoccr, VIS OOUYKMCICHHS KOTO 3a (opmysoro (9.41)
pU BU3HAYEHH1 KOEQIIIEHTIB C1 1 C2 3aMICTh PO3MIPY @ HEOOXIHO MPUMHSTH PO3MIP
a1 =0,5a mpu 0,8 <a/ he < 1,33 ta a; = 0,67 hes ipu a / hes > 1,33;

- MpU 3HAYEHHAX Ogr 1 Olocer, OOYMCICHUX B3aJIEKHO BiJ (DAKTUUHOTO
BigHOmEeHHs a / her (sixmo a / hes > 2,0, y po3paxyHky cmig npuiitMatu a / hes = 2,0); nipu
1IbOMY KOediIlieHT Cer y hopmyi (9.40) ciin Bu3HauUMTH 32 TabuIero 9.4.

3HauYCHHS KPUTUIHUX MICIEBUX HOPMAJIBHHUX HAMPYXEHB Oloccr CI11 BU3HAYATH 32
dbopmyroro (9.41), ne:

C1 — KOCIIEHT, [0 MPUIAMAEThCS 3a TabIMIIeI0 9.5 3aIe)kKHO Bij BiHOIICHD a / Nef

(a1/het) 1 3mauenns p=104l,/h; (Tyr Benmumnmy l¢s cmin Bu3HauaTm BiAMOBiTHO

10 9.2.2);
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(a1 ! her ) 1 3HaYEHHS O, 1110 00YKCITIOETBCS 3a popmyinoro (9.43); s 6asok 3 6OJITOBUMHU

C2 — KOeIIEHT, [0 MPUIAMAEThCS 3a TabIMIIeI0 9.6 3aIe)KHO Bija BiTHOIICHD a / Nef

(GPUKIIHHUME TOSICHUMH 3’ € THAaHHAMHM c1ij npuiimaTtu o = 10.

3Ha4YeHHS KPpUTUIHUX OOTHYHHUX HAIIPYKCHb

Ter

B yCIX BHUIAJKax CIIJ

00YHCITIOBATH 32 (PAKTHUHUMHU T€OMETPUIHIUMH PO3MIpaMHU BIJICIKY.

Taboauusa 9.4 — 3naueHHs KoedillieHTa Cer 32 HASBHOCTI MICHEBUX HOPMAaJIbHUX

HAIIPYXEHb
3nadeHHs Koedimienta Cer ipu @ / hes a60 a / (2h. ), mo gopiBHIOE
<0,8 0,9 1,0 1,2 1,4 1,6 1,8 >2,0
3a Tabmero 9.2 37,2 39,2 45,2 52,8 62,0 72,6 84,7

Ta6auus 9.5 — 3naueHns koedimierTa Cy

3nadeHHs KoedimienTa C1 mpu BigHomieHHI a / het (@1 / het ), o mopiBHIOE

P 0,50 | 0,60 | 0,67 | 0,80 1,0 1,2 1,4 1,6 1,8 >2,0
0,10 56,7 | 46,6 | 41,8 | 349 | 285 | 245 | 21,7 195 | 17,7 | 16,2
0,15 389 | 31,3 | 27,9 | 230 18,6 | 16,2 | 14,6 136 | 12,7 | 12,0
0,20 339 | 26,7 | 235 | 1972 154 | 13,3 | 12,1 11,3 | 10,7 | 10,2
0,25 30,6 | 249 | 20,3 | 16,2 129 | 11,1 | 10,0 9,4 9,0 8,7
0,30 28,9 | 21,6 | 185 | 145 11,3 9,6 8,7 8,1 7,8 7,6
0,35 280 | 20,6 | 181 | 134 | 10,2 8,6 7,7 7,2 6,9 6,7
0,40 274 | 20,0 | 16,8 | 12,7 9,5 7,9 7,0 6,6 6,3 6,1

Taboauus 9.6 — 3nauenHs koedimieHrta C;

s 3naueHHst KoedinieHTta C npu BigHommeHHi @ / hef (a1 / hef ), 1110 10piBHIOE
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
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nepepizy (3 OUIBII PO3BUHYTHM CTHUCHYTHM IOSICOM), YKPIIUICHUX TITbKHM OCHOBHUMH
MOTICPEYHUMHU  peOpaMH  KOPCTKOCTi, CJIIJ] BBaKaTW 3a0€3MEUYEHO0, SKIIO YMOBa
dopmyiu (9.39) Oyne BUKOHaHA 3 ypaXyBaHHSIM TaKUX 3MiH:

- MpU BU3HAYCHHI 3HAYCHh KPUTUYHUX MICIIEBHX HAMPYXEHb Ogr Yy GOpMyIIi
(9.43) 3amicTh 3Ha4YeHHS Nt CITiJ IpUKAMATH TMOABOEHY BHCOTY CTHCHYTO! 30HU CTiHKH
2h,;

- npu BigHomenni a/(2h.) >0,8 1 HaABHOCTI MICHEBUX HOPMAJIbHHUX
HampykeHb (o, #0) HeoOXimHO BUKOHYBAaTH JBI TMepeBipkw, BKazaHi Yy 9.5.5,
npuiiMaroun her = 2h, mpu Bu3HaYeHHI C¢r 3a TaONHIIEIO 9.4 1 0% 32 hopmyitoro (9.40).

3HaUYCHHS KPUTUYHUX JOTHYHHUX HANPYXKEHb Tor 1 KPUTUIHUX MICIIEBHX
HOPMAJIbHUX HANpPYXE€Hb Olocer CIIJI BU3HAUATH 32 (AKTUYHUMHU TE€OMETPUUYHUMU
po3MipamMu BiJICIKY CTIHKH.

9.5.7 MicnieBy CTifiKiCTh CTIHOK Oalok 1 Kilacy acHMETPUYHOTO JIBOTaBPOBOTO
nepepizy (3 OUIbII PO3BUHYTUM PO3TATHYTUM MOSCOM), YKPITUICHUX TUTBKH OCHOBHUMH
MOTIEPEYHUMHU pedpaMH KOPCTKOCTI, MPU OJHOYACHIM Aii HOPMAIBHUX O 1 JOTHUYHUX

HaIpY>KEHb 7 3a BIJICYTHOCTI MICIIEBUX HOPMAIbHUX HANPYXEHb ( 0y, #0) cIig BBaXKaTu

3a0€3MeUeHOI0, SIKII0 BUKOHYETHCS YMOBA!
M(Z—awhlawzmﬂwz)sl, (9.44)
O-CI’7C
ae

o 0,0, ﬂ _| 9ur L o = Cer Ry
W=, W y cr a2
%1 O-l z-cr ﬂw

TYT O1 1 0 — HOpMaJbH1 HAMPY>KEHHS BIAMOBIHO CTUCKY 1 PO3TATY y HEOE3MEUHHUX
TOYKaX Iepepidy CTIHKH, sAKi BU3HAYalOThC 3a (opmynoro (9.37) i mpuiiMaroThCs B
PO3paxyHOK 31 CBOIMU 3HAKAMHU;

T1 T, — BIATIOBIIHO TOTUYHI 1 KPUTUYHI JOTHYHI HAIPYKEHHS, 110 BU3SHAYAIOTHCS
3a (hopmymamu (9.38) 1 (9.42);

Cer — KOC(IIIEHT, 110 BU3HAYAETHCA 3a TabauIero 9.7 3aJIe’KHO Bij] 3HAYEHHS o, .

Tadoauus 9.7 — 3HadueHHs KOoePIIIEHTA Cor
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Oy

1,0

1,2

1,4

1,6

1,8

2,0

Cer

10,2

12,7

15,5

20,0

25,0

30,0

9.5.8 MicueBy CTIMKICTh CTIHOK OasTOK 2 1 3 KJ1aciB JBOTAaBPOBOTO 1 KOPOOUACTOTO
nepepiziB, CHMETPUYHUX BIJHOCHO 000X TOJIOBHHUX OCEH, Iepepi3 SKUX BHUKOHAHUHU 31
CTaJsll OJHI€T Mapku, Ta OicTaneBuX OaloK 3a BIACYTHOCTI y pO3paxyHKOBOMY Mepepisi
MICIICBOTO HOPMAaJIBHOTO HampyXeHHs (opc = 0) clijg BBaxaTu 3a0e3MeUYeHOI0, SKIIO

3HAYEHHS YMOBHOI I'HYYKOCTI CTiHKH A, HE HEPEBHIIY€ 3HAYEHHS TPAHUYHOI YMOBHOI

THYYKOCTI CTIHKM A,,, SKE BU3HA4aeThcs 3a Tabnuiero 9.8. V rtabmuii 9.8 3HaueHHs

Cepe/IHIX JOTHYHHUX HANpyKeHb 7 CJIiJ MPUAMATH TakuM, 0 AopiBHIOE 7=Q /Ay, a
3HAUYCHHA & HEOOX1THO 00UYMCITIOBATH 32 (POPMYIIaAMHU:
- JUTs Oaku, repepi3 AKOi BUKOHAHUWH 31 CTalll OJIHIET MapKu

0,29

’ /0.0833—(c,, ~1)(a; +0,167) | (9.45)
1e Cix — Koe(ilieHT, IKuii BU3HaYaeThes 3a Gopmyinoro (9.36);
£ — BIJJHOCHA JIiHIMHA iepopmallisi CTUCHYTOIO MOsCY OaKu;
- g OlcTasieBUX 0aIoK

£=1+(13-0,2a, )(c, -1), (9.46)

1e Cir — KOedilli€HT, 10 BU3HAYAETHCS 32 (OpMyTIaMu:

Cy, ___ My abo ¢c, =pcC,, (9.47)

Wi Ryw?e

{Dopmyny (9.47) 3mineno na niocmasi 3minu Ne 1}
1€ fr 1 Cyr — KOCQIIIEHTH, IO BU3HAYAOTHCS BiAMOBiIHO 10 9.2.8.
{A63ay 3mineno Ha niocmasi 3minu Ne 1}

Tabsuusn 9.8 — 3HaueHHs rPaHMYHOT YMOBHOT THYYKOCTI CTIHKH Ay,
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z 3HaveHHst A, npu £, MO JOPIBHIOE

R 1,0 15 20 [ 25 [ 30 35 | 40 [ 45 >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
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T 3HaueHHs A, TpH & , 1[0 JOPiBHIOE
R 1,0 15 20 [ 25 [ 30 35 [ 40 45 >5,0
0,9 3,50 2,73 2,39 2,20 2,20 2,20 2,20 2,20 2,20

9.5.9 Crinku Oasok CiiJi YKpIIUIFOBAaTH OCHOBHHUMHM IIONIEPEYHHUMH pedpamu
KOPCTKOCTI:

- y Oamkax 1 kjacy — Ha JUISHIN JOBXWHMU Oajdkv, B PO3PaXyHKOBHUX

nepepizax sIKOi 3HaYeHHsI YMOBHOI THYYKOCT1 CTIHKU A, TepeBuIlye 3,2 3a BiJICyTHOCTI
PYXOMOTO HaBaHTAKEHHS, MPUKIAIECHOTO 10 Tosicy Oanku, abo 2,2 — 3a HasBHOCTI
TaKOTO0 HaBaHTAKCHHS;

- y Oankax 2 1 3 kiaciB — 3a Oyib-sIKUX 3HaUY€Hb YMOBHOT THYYKOCTI CTIHKH Ha
JTUISHII JOBXUHU OalIkM, B PO3PAXYHKOBUX NEpepi3ax sIKOI BPaXOBYETHCS PO3BHTOK
OOMEKEHHUX TUIACTUYHUX JepopMaliid, a Ha IHIIKUX AUISHKAX — AK JJ1s 6anok 1 kiacy.

[Tortepeuni pedpa KOPCTKOCTI, SK MPABUIO, CJiJl BCTAHOBIIOBATH Y MICIISIX
MPUKIAJACHHS 3HAYHUX HEPYXOMHUX 30CCpPEDKCHUX HABAHTAKCHb Ta B OIOPHUX
nepepizax 0ajoxk.

Biacranp Mk monepedyHUMU pedpamu, K MPaBUIIO, HE TIOBHHHA MEPEBUIIYBATH
2he ipu A, >3.212,5h npu A, <32

Jiis 6anok 1 kjmacy JT0mycKaeThes TIEPEBHIYBATH 111 BiICTaHi 10 3HaYCHHS 3Ner 32
yMOBHU, 110 3a0e3rnedeHa MiclieBa CTIMKICTh CTIHKH, a 3arajbHa CTIMKICTh Oallku €
3a0e3neucHo0 BUKOHAHHSIM BUMOT 9.4.4, a) a60 9.4.4,6). B ocTaHHbOMY BHIAJAKY

3HAYCHHS A, He MOBHHHO IIePEBHILYBaTH 3HaueHHs1, oOuncieHoro 3a Gpopmyioro (9.30).

VY criHm Oaniky, MiAKPIMJICHIH TIIBKM OCHOBHUMHU TIOTIEPEYHUMHU pedpamu

h
YKOPCTKOCTI, IUPHHA TXHBOT BUCTYIA0U01 YaCTHHU Dy MOBHHHA OyTH HE MEHIIIOO 32 %
. hyy
Ioc 25 MM — IS ABOCTOPOHHBOTO pedpa MKOPCTKOCTI, 1 HE MEHIIOK 3a o

witoc 40 MM — 711 OJTHOCTOPOHHBOTO; TOBLIMHA pedpa >KOPCTKOCTI 1y MOBUHHA OYTH HE

menure 3a 2b, /R, /E .

VY pa3i miakpituieHHs CTIHKM OalKv OJHOCTOPOHHIMHU MOMNEPEYHMMHU pedpamu

YKOPCTKOCTI, BAKOHAHUMU 3 OJIMHOYHUX KYTHKIB, sIKI PUBAPIOIOTHCS 10 CTIHKH TIO0 TPy,
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MOMEHT 1HepIlii Takoro pedpa, 00UUCICHHUI BIIHOCHO OCI, 110 301ra€ThCs 3 HAHOIMKUOI0
110 peOpa I'paHHIO CTIHKHW, TIOBUHEH OYTH HE MEHIIIMM, HIX JJIs1 JBOCTOPOHHBOTO pedpa.
9.5.10 Ilomepeune peOpO KOPCTKOCTI, PO3MIIIEHE Yy MICI MPHUKIAJACHHS [0
BEPXHBOTO TOsICA 30CEPEIKEHOTO HABAaHTAXKCHHS, CIiJ TEPEBIPATH PO3PaXyHKOM Ha
CTIHKICTB: JBOCTOPOHHE PEOPO — SIK MIEHTPATIBLHO CTUCHYTHUH CTOSIK, & OJJHOCTOPOHHE — SIK
CTOSIK, CTHCHYTHH 3 EKCIICHTPUCHUTETOM, IO JOpIBHIOE BIJCTaHI B CEpEAUMHHOI
TUIOIIMHUA CTiHKA JIO LIEHTpa Bard pO3paxyHKOBOTO mepepildy croska. [Ipu mpoMy y
PO3paxyHKOBHI Tepepi3 CTOsSKa CHiff BKJIIOYATH Iepepi3 pedpa KOPCTKOCTI 1 CMyTH

crinky 3aBumpiukn 0,65t /E/R, 3 KOXHOI cTOpoHM pebpa, a pO3paxyHKOBY JOBXKHHY

CTOSIKa IPUHAMATH TaKO¥O, 10 JIOPIBHIOE PO3PAXyHKOBIN BUCOTI CTIHKH Nef.
9.5.11 {kmo wmicueBa CTIHKICTh CTIHOK Oajok 1 kiacy mpu i HOpMaJbHUX

HaIlpy>K€Hb O BiJ 3TUHY HE 3a0e3leyeHa, a TaKoX IMPU 3HAYEHHSX YMOBHOI THYYKOCTI

crinku A, >5,5,/ Ry/c (TyT 0 — HOpMaJbHI HAMPYKEHHS y CTUCHYTOMY MOsCi Oajku)

CTIHKHM TaKuX OaJIOK JIOIMYCKAETHCS YKPIILIIOBATH MO3JO0BXHIM peOpOM KOPCTKOCTI, IO
BCTAHOBJIIOETHCS JOJIATKOBO JO OCHOBHHMX MOIEPEUYHUX pedep BIAMOBIAHO JO BHMOT
nonatka Il, me HaBeAeH! TaKOXK BHMMOTH I10JI0 BCTAHOBJIEHHSI MPOMIDKHUX MOTEPEUHUX

pedep KOPCTKOCTI.
9.5.12 Ilpu 3HAYCHHSAX yMOBHOi THy4KocTi cTiHKH A, >55R,/0  Gankn

CUMETPUYHOIO JABOTABPOBOIO MEPEPi3y IOMYCKAEThCA MPOEKTYBATH SIK Oanku 2 Kiacy 3
THYYKUMH (HECTIMKUMU) CTIHKaMH 3T1AHO 3 PO3IIOM 22.

9.5.13 Minguky cCTiHKM Oankd B OMOPHOMY TMepepi3l CIifi po3paxoByBaTH Ha
BTpaTy 3arajibHOi1 CTIMKOCTI SIK IIEHTPAIbHO CTUCHYTHH CTOSIK, HABAHTAXXEHUN OTIOPHOIO
peaKIlero.

VY pa3i miaKpimieHHs CTIHKK Oallki ONMOPHHUMU pedpaMu 3 HIMPUHOI BUCTYIMHOI

YaCTUHHU D y pO3paxyHKOBHH Tepepi3 MO0 CTOSAKA CIIiJ BKIOYATH MEpepi3 OMOPHUX
pebep 1 CMyru CTIHKMA 3aBIIMPIIKA HE OUIblIe HIXK 0,65’[W,/E/Ry 3 KOXKHOI CTOPOHH
pebpa.

3a BIJICYTHOCTI OITOPHUX pedep, K MPaBUiIo, Y MPOKATHUX OaJIKax po3paxyHKOBUM

nepepi3oM CTOSKa € CMyra CTIiHKM 3aBHIMPIIKK: D — Mpu po3paxyHKy Ha MIIHICTB;
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b + 0,3h — mpu po3paxyHKy Ha 3arajibHy CTiHKICTh (PUCYHOK 9.4, B).
ToBiuHa omopHOro pebpa tr mosunHa Oytu He Menmowo 3a 30, (R, /E | ne b, —

IIIMPUHA BUCTYITHOT YaCTHHH.

Po3paxyHKOBY JOBXKHMHY CTOsKa CHiJi OpUAMaTH TakKow, IO JIOPIBHIOE
PO3PaxyHKOBI BUCOTI CTIHKH OaKu Ner .

Hwxni topii omopHux pebep (pucyHok 9.4) moBuHHI OyTu dpesepoBaHi adbo
IIiIbHO TPUTHAHI YW TNpHUBapeHl J0 HIKHLOTO Tosica Oanku. HampyxeHHs B
pPO3paxyHKOBOMY Tiepepi3l omopHoro pebOpa mpu mii omopHOi peakiii HE TOBHHHI
MEPEBUILYBAaTH PO3PAXYHKOBOTO OIOPY MPOKATHOI CTalll y BUMAJKaX BJAIITyBaHHS
OMOpHOTO pedpa:

- y Topli 13 3acToCyBaHHsSM (pe3epyBaHHs (pucyHok 9.4, a) — 3MuHaHHIO R,
npu o < 1,5t 1 crucky Ry npu ag > 1,5t;

- 13 3MIMIEHHSAM BIJ TOPLS 13 3aCTOCYBaHHSAM IIUIBHOI HPHUIOHKH a0o
npuBaproBaHHs (pucyHok 9.4, 6) — 3MuHaHHIO R,

3BapHi WIBH, II0 NPUKPIIUIIOIOTH ONOpPHE peOpo IO HUKHBOTO MOsCA, MOBUHHI

OyTH po3paxoBaHi Ha JIIF0 OTIOPHOI PEaKIIii.
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":_ ' b . \
1 1 P2 2 ef ;
T
"\_ l"\._ / |\
N ‘ ] Z '
L b 0,3k
1-1 | 2-2
—— ( 7
a 0 B

a — 3 OTMIOPHUM peOpOM Yy TOPIII IIPHU 3aCTOCYBaHHI (hpe3epyBaHHs; O — 3 ONIOPHUM
pedpoM, 3MIIIIEHUM BiJI TOPIIS 13 3aCTOCYBaHHSM LIIJILHOT MPUTOHKHU a00
MIPUBAPIOBaHHS; B — 0€3 OMMOPHOTO pedpa 3 BAKOPUCTAHHIM TPOKIIAIKH

Pucynok 9.4 — Cxema omopHoOi IIJISHKY OaaKu

9.5.14 MicueBy CTIWKICTh CTUCHYTHUX TIOSCIB CIil BBAXKAaTH 3a0€3MEUEHOI0, SKIIO

- b

ef

R b |R
. _ yf __f y
YMOBHA FHYUKICTh 3BHCY mosica Af = n E a60 mosicHoro sucra Agp = t \E Oaok
f f

1 knacy, a Takox OicTasieBux 0anok 2 kiacy npu BukoHaHHi Bumor 8.3.1,9.2.119.2.8 ne

IICPCBUINYE 3HAYCHb I'PAHMYHHUX YMOBHHX FHy‘-IKOCTCfI uf ﬂ'uf 1, IO BU3HA4YAKOTHCA 3a

N

dbopmynamu:
- JUIsl 3BHUCIB TIOSICIB OaJIOK JIBOTAaBpOBOrO Tepepidy, SKi He oOpamieHi

pebpamu (He IiICUIICH] BiATHHAMU)

_ Ryf
Ay =0,5,[—; (9.48)

- I MOSICHUX JIUCTIB OAJIOK KOPOoOUYaCTOro nepepizy

_ R
w1 =40 (9.49)

-
’
O-C
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1€ O, — HOPMaJIbHI HANPYXEHHS B CTHUCHYTOMY IIOSICi, SIKi OOYHCITIOIOTHCS 32
dbopmynamu:

- U TIiepepisy 3 OMHOPIAHOT cTai

M M M
o = abo % =iy — . (9.50)
xn(;}/c ch}/C ync)/c
- 71 GicTaneBoro mepepisy
o.=&R,, a6o 0. =&R,, + M, , (9.51)
Wine?

1€ Wine 1 Wyne — MOMEHTH ONOpPY MOIEPEYHOTO MEPEPi3y BIAHOCHO BIIMOBIIHMX
oceil, 00UuceH1 JJIsl CTUCHYTUX BOJIOKOH;

£ — mapamerp, 1110 BU3HAYa€eThes 3a hopmyioro (9.46).

9.5.15 MicneBy CTIHKICTh CTUCHYTHX TOSCIB CIiJl BBOXXAaTH 3a0€3MEYEHOI0, SKIIO
YMOBHA THYYKICTh 3BUCY CTHUCHYTOIO Tosica a00 MOSCHOro Jiucta 0anok 2 1 3 KiaciB 3

OJIHOPIIHOI cTam npu BukoHaHHi Bumor 8.3.1, 9.2.3 1 9.5.8 He mepeBuillye 3HA4YCHb
IPaHUYHUX YMOBHHX THy4kocTel Ay, Ay 1, 10 BU3HAuaroThed npu 2,2< A4, <55 3a

dbopmynamu:
- JUIS HEOOpaMIICHUX 3BHUCIB TOSICIB OAJIOK IBOTABPOBOTO TIEpeEPizy

A; =017 +0,064,," (9.52)

- IS TIOSICHUX JIMCTIB OQJIOK KOPOoOUYaCTOro mnepepizy

Ay1=0,675+0,157, . (9.53)

9.5.16 V pa3i oOpamieHHS 3BHCY CTHCHYTOTO Tosica peOpoM abo TMiACHIICHHS
3BHCY BIJATHHOM, IO Mae po3Mmip ae > 0,3 ber (pucynok 8.4) i ToBHIMHY t>2a, ’R;%’f,

3HAYEHHS ﬂ_ufyl, ki obuncmoroThes 3a (popmynamu (9.49) 1 (9.593), nmomyckaerbcs

30UIbLITYBaTH MHOKEHHSAM Ha KoedimieHT 1,5.
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10 PO3PAXYHOK EJIEMEHTIB CTAJIEBUX KOHCTPYKIIN HA IIFO
HO310BKHbBOI CUJIN TA 3T'MTHAJIBHOI'O MOMEHTY

10.1 Po3paxyHok Ha MillHiCTh

10.1.1 Po3paxyHOK Ha MIIIHICTh MO3allEHTPOBO CTUCHYTUX (CTUCHYTO-3ITHYTHX) 1
MO3alEHTPOBO PO3TATHYTHX (PO3TATHYTO-3ITHYTHX) €JEMEHTIB, OKpPIM €JIEMEHTIB 3
, 1 I n < MM*, SIK1 HE

KPYIIIMX TPyO, BAKOHAHHUX i3 CTaJl 3 XapaKTEPUCTHYHUM omopoM Ry, < 440 H/mm?,
MiJISTal0Th Oe3mocepeaHii i AMHAMIYHUX HaBaHTa)XEHb, MPU 3HAYCHHSIX HAIPYKCHb

7 <0,5Rsi o= N/A,>0,1Ry, crig BUKOHYBaTH 32 POPMYIIOIO:

n
( G ]+ By (10.)
Ah Ry}/c C><\N><n,min Ryyc CyWyn,min Ry7/c ’ .
ne N, My 1 My — aGcomtoTHI 3Ha4€HHsI BIATIOBIIHO MMO30BXHbOI CHJIH 1 3THHAJIBHUX
MOMEHTIB IPU HAHOUIbIII HECTIPUSATINBINA KOMOIHAIlIT pO3paXyHKOBUX HABAHTAXKEHb;
N, Cy, C, — KOe]ILIEHTH, K1 MIPUIMAIOTBCS 3T1IHO 3 Tabauneo M.1;

W

xnmin — MIHIMQJbHE 3 JIBOX 3HAY€Hb MOMEHTIB OMOPY IOMEPEYHOro Mepepizy

eJIeMeHTa HETTO BIJHOCHO OCi X—X, OOYMCIEHUX BIJMOBIIHO JII PO3TSATHYTOrO Ta
CTUCHYTOT'O BOJIOKHA;

Wyn,min — T€ caMe, BIAHOCHO oci Y — Y .

Sxmo o= N/A, <0,1 Ry, popmymy (10.1) cmig 3acTocOBYyBaTH y pa3i BUKOHAHHS

suMor 9.5.819.514.

Po3paxyHok Ha MIIHICTh €JIEMEHTIB 13 TpyO, SKi BIJMOBIAAIOTH BUMOTaM,

HaBEJCHUM Yy MEPIIOMY ad3alli JaHOTO MyHKTY, CJIiJ] BUKOHYBATH 3a () OPMYJIOIO:

3
P 2 2
( N]/n J2+7/n\’Mx+My <

<1 (10.2)
AhRyyc 1’ 26\/\/n,minRy7/c

ne W, iy — MOMEHT OmOpy MONEPEYHOro Tepepisy, OOYMCICHUN st

HalHeOe3MeUHINOo1 TOYKH Mepepizy.
Po3paxyHOK Ha MILHICTh €JIEMEHTIB Yy BHUIIQJKaX, 110 HE nependayeHi

pospaxynkom 3a ¢popmyiaamu (10.1) ta (10.2), ciig BUKOHYBATH 3a GOPMYIIOHO:
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M
Ny, + M, 7, y y/n
AR LRy ™ 1R

e X, Y — BIACTaHi B/l TOJIOBHUX OCEU A0 TOYKU MEPepizy, siKa PO3TIISIIa€ThCS.

x<1 (10.3)

10.1.2 Po3paxyHOK Ha MIIIHICTh TMO3AIlEHTPOBO-CTUCHYTUX (CTHUCHYTO-3ITHYTHX)
eneMeHTiB 3a (Gopmyioro (10.1) BuKOHYBaTH He MOTPIOHO IPH 3HAYCHHI MPHUBEICHOIO
BITHOCHOTO EKCIICHTPUCHUTETY Mef <20, 3a BIACYTHOCTI MOCHAOICHHS PO3PaxyHKOBOTO
nepepizy Ta OJHAKOBUX 3HAYEHHAX 3TUHAIBHUX MOMEHTIB, 110 NPUHMAlOThCA B
PO3paxyHOK Ha MIITHICTb 1 CTIMKICTb.

10.1.3 Ilo3ameHTpOBO  CTHUCHYTI  €JIE€MEHTH, BHUKOHaHi 31  cTami 3
XapaKTEPUCTHYHUM OMoOpoM Ryn > 440 H/MM?, 10 MaroTh HECHMETPUYHI IIepepisu
BIJIHOCHO OCI, NEPHEHAMKYJAPHOI A0 IUIOIIMHU 3TMHY X —X abo Y-V (Hampukiam,
nepepizu Tany 8, 10, 12, 1 13 3rigHo 3 Tabmmiero XK.2), cimig mepeBipsATH Ha MIITHICTh Y
TUIOIIMHI JIiT MOMEHTY 3a 3HaYEHHSIMU HOPMAJIbHUX HAIPY>KE€Hb Y PO3TATHYTOMY BOJIOKHI
3a GOpMYJIOIO:

Nj/mlyn_ Mymlj/n Sl 104
ARy, W Ryel o4

ne Wi, — MOMEHT onopy repepi3y HEeTTO, OOUMCIEHUH JIJIsl pO3TATHYTOrO BOJIOKHA,
O — KOe(]IIIEHT, 1110 BUBHAYAETHCA 32 POPMYIIOIO:

NA?
0=1-01-——. (10.5)

10.2 Po3paxyHok 3arajibHoOi CTil{KOCTi eJleMeHTIiB CyliJIbHOIO nepepi3y

10.2.1 Po3paxyHOK Ha CTIHKICTh MO3alEHTPOBO-CTUCHYTUX (CTHCHYTO-3ITHYTHX)
€JIEMEHTIB TIPH i1 3THHATLHOTO MOMEHTY B OJIHIM 3 TOJIOBHUX TUJIONIWH CJIiJ] BUKOHYBAaTH
JUTSL TUIOCKOI (pOpMHU BTpaTH CTIMKOCTI (B TUIOUIMHI Ail 3rUHAIBHOTO MOMEHTY) 3T1THO
310.2.2110.2.3 ta a5 3rUHAIBHO-KPYTHIIbHOI (POPMU BTpATH CTIMKOCTI (3 MJIOIMIMHHU i1
MOMeHTY) BianoBigHo o 10.2.4 —10.2.10.

{I1ocunanmns smineno na niocmasi 3minu Ne 1}
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Po3paxyHOK Ha CTIHKICTh TO3alE€HTPOBO-PO3TATHYTUX (PO3TATHYTO-31THYTHX )
€JIEMEHTIB CJIiJi BUKOHYBATH 3T1JHO 3 1. 9.4.

{Ab63ay oonyueno na niocmasi 3minu Ne 1}

10.2.2 Po3paxyHOK Ha CTIMKICTh MO3allEHTPOBO-CTUCHYTHUX (CTUCHYTO-3ITHYTHX)
€JIEMEHTIB TIOCTIMHOTO IO JOBXKHHI Mepepi3y B IUIOMIMHI il 3THHAIBHOTO MOMEHTY, 10

30iraeThbes 3 MIOIMMHOIO CUMETPIi, CIIiJl BUKOHYBATH 3a (OPMYIIOIO:

Ny,
——<1, 10.6
AR, 7. (10.6)

Y dopmyni (10.6) koediieHT CTIMKOCTI MPHU IMO3AIEHTPOBOMY CTUCKY @, CIIJ
BU3HAYATH 3riIHO 3 Tabnuiero JK.3 3anekHO BiJ 3HAYEHb YMOBHOI THYYKOCTI A ta
MIPUBEJICHOTO BITHOCHOTO €KCIEHTPUCHUTETY Mef, IKUH OOUUCITIOETHCS 32 (HOPMYJIOIO:

Met = 17 M, (10.7)
ne 17— koedilieHT BIMBY (GOpPMU Mepepisy, 10 BU3HAYAEThCs 3a Tabnuiero XK.2;

eA

W BIJIHOCHHM €KCIICHTPHUCHUTET,
Cc

m=

ne e = M/ N — eKCIeHTpUCHTET, TPU OOYMCIICHH] SKOTO PO3PaxXyHKOBI 3HAYCHHS
BHYTpimHIX 3ycusib M 1 N ciijg nputiMatu BiamosigaHo g0 Bumor 10.2.3;

W, — MoMeHT omopy niepepi3y, 00UHCIICHUI ISl HAlOUIbIIl CTUCHYTOT'O BOJIOKHA.

[Tpu 3HaueHHAX Mer > 20 po3paxyHOK CJiJ BUKOHYBATHU SIK JJIsl STUHHUX €JIEMEHTIB
3a ¢popmyaamu (9.28) i (9.29).

10.2.3 Po3paxyHKOBi 3HaYEHHS MOB3A0BXHBOI CHtH N 1 3TMHAILHOTO MOMEHTY M
y PO3paxyHKOBOMY Iepepi3i eIeMeHTa CIiJ] MpUUMaTH JjIsl OJHOTO 1 TOTO K CIOJTYyYEeHHS
HABaHTa)XEHb 3 PO3PAXYHKY CHUCTEMH 3a HEAC(POPMOBAHOIO CXEMOIO 32 YMOBH IMPYKHUX
nedopmariiii crai.

[Ipy ubOMYy 3HAauYEHHS 3THUHAIBHOTO MOMEHTY M ciiag npuiiMaTH TakuM, IO
JOPIBHIOE 3HAYCHHIO:

- HalOUIBIIOTO 3TUHAJIBHOTO MOMEHTY JUJIi KOJOHM pPaMHOI CHUCTEMH
MOCTIHHOTO 3a JOBXKHHOIO Iepepi3y, II0 BUHUKAE y MEXaX T€OMETPHUYHOI JOBXKHHU
KOJIOHH;

- HANOUTBIIOr0 3rUHAIBHOTO MOMEHTY JIJISl CTYMIHYATO1 KOJIOHH, 10 BUHUKAE
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y MeXax JUISTHKA KOJIOHH MOCTIMHOTO 3a JIOBKUHOIO TIepepisy;

- 3TUHAJIBHOTO MOMEHTY B OINOPHOMY Iepepi3i ISl KOJOHH, 3alleMIICHOI B
OTIOPHOMY Iepepi3i Ta 3 BUIBHUM 1HIIAM KIHIIEM, aJie HE MEHIIIEC 32 3HaUYCHHS MOMEHTY Y
nepepisi, BiAAalIeHOMY Ha TPETHHY T€OMETPUYHOI TOBXXHUHHU BiJl OTIOPH;

- HaWOIIBIIOT0 3TMHAIBHOTO MOMEHTY IS CTHCHYTHX TOsCIiB depM 1
CTPYKTYPHUX IUIMT, $KI CHPUWMAIOTh T03aBY3JIOBE IIONEPEYHE HABAHTAXKCHHS, IO
BUHHUKAE Y MEXaX CEpeaHhOI TPETWHU JOBXKHWHH ITaHEN Tosica, SKUA OOYUCITIOEThCS 3
PO3paxyHKy Tosica K TMpY>KHOI HEpPO3pi3HOT OaKu;

- 3TUHAIBHOTO MOMEHTY JJIsi CTHCHYTOTO €JIEeMEHTa 3 HIApHIPHO OONEepTUMU
KIHI[SIMU 1 Tepepi3oM, IUIOMIMHA CUMETPIi SKOro 30Ira€ThCsl 3 TUIONIMHOIO 3THHY, SKUI

BU3HAYaeThest 3a (Gopmynamu Tabmmimi 10.1 3anexHO BIJ 3HAYEHHS BIJHOCHOTO

A

I{Tax W i mpuiiMaeThest He MeHIIM 3a 0,5 Mpax.
Cc

EKCLIEHTPUCUTETY Myay =
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Taboauua 10.1 — Po3paxyHkoBe 3HaU€HHS 3TMHAIIBHOTO MOMEHTY

m 3ruHanbHui MOMEHT M 32 YMOBHOI THYYKOCTI CTPHIKHS
max A<4,0 A>4,0
Miax < 3,0 M =M — 0,251 (M, — M, ) M =M,
3,0 <M., <20,0 M=M2+m%7_3(Mmax—M2) M =M1+m%7_3(Mmax—Ml)

Ipumirka 1.
M, — HaliOLIbIIM 3TUHAIBHUI MOMEHT, 11O Ji€ Y MeKaX FeOMETPUYHOI JOBXKUHU CTPHKHS;

M, — HalOULTBIIMI 3rUHANBHUNA MOMEHT, IO i€ y MEXaX CEpeJHbOI TPETHHH I'€OMETPHYHOI JOBXKHHHU CTPIUKHS 1
npuiimaerscs He MeHmuM 3a 0,5M . ;
M, — 3ruHaNbHUI MOMEHT, SKUil IPUAMAETHCS TaKUM, 110 A0piBHIOE 3HaveHHi0 M mpu My, <3,0 i 1 <4,0, ane

He MeHIuM 32 0,5 M-

Hpumirka 2. Y dopmynax tabnuui 10.1 3naveHns My, 1 A cioig Bu3Hayaty BiONOBIAHO [0 IUIOIIMHH 3THHY, IIO

30iraeThcs 3 IUIOMKWHOI CUMETPIl X — X abo Y — Y.

Hpumirka 3. 19 CTHUCHYTHX CTPIKHIB 3 MIAPHIPHO OOMEPTHMH KIHISIMH, IO MAalOTh CYIIUIBHHH Iepepi3
CHMETPUYHHH BITHOCHO JJBOX TOJIOBHHX OCEif 1 Ha SKi AiIOTh 3THMHAJbHI MOMEHTH, 3HAUYCHHS NPHUBEICHOTO BiTHOCHOTO
EKCLEHTPUCHTETY M, , IO BUKOPUCTOBYETHCA NPH BU3HAYEHHI KOEIUIEHTY CTIHKOCTI (), HEOOXiAHO mpHiiMaTH

3rigHo 3 Tabmunero JK.5.

10.2.4 Po3paxyHOK Ha CTIAKICTh MO3alIEHTPOBO CTHUCHYTHX CYIIIBHOCTIHYACTUX

€JIEMEHTIB MOCTIMHOTO 3a JOBXKHUHOI Tepepi3dy (OKpiM KopoOuacToro) 3a 3rHHAJIBHO-

KPYTWJIBHOIO (POPMOIO BTPATU CTIMKOCTI (13 IJIOMIMHM JIIi MOMEHTY M, ) IIpH 3THUHI iX ¥

IUIONIMHI HalO11b11101 KopcTKOCTI (ly > ly), AKa 30iraeTbes 3 IIIOMMHOK CUMETPIi, CIiJ

BUKOHYBATH 3a ()OPMYJIOH0:

N
Co AR 7.

ne C — koeirienT, mo BU3HaYaeThes 3rigHo 3 10.2.5;

<1, (10.8)

@y — KOEQIUIEHT CTIMKOCTI MPH LEHTPAJBHOMY CTHUCKY, IO BHM3HAYAETHCS

BiamosigHo mo 8.1.3.
10.2.5 Koeditient ¢y dopmymni (10.8) cnig Bu3zHavartu:

- py 3HAYSHHSX My < 5 3a HhopmyIoro:

s
1+aym,
ne o, fc1 v— KoeilieHTH, 0 BU3HAYAOTHCA 3a Tabmuieto 10.2;
- mpu 3HaueHHAX My > 10 3a popmyoro:
1
cC=——
1+mep, lp,’
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1€ @p — KOe(DImeAT CTIMKOCTI MPHU 3THHI, [0 BU3HAYAETHCS BiAMOBITHO 110 9.4.1 1

nonatka H, sk s 6anku 3 1BoMa 1 OUIBIIE 3aKPITUICHHSIMU CTHCHYTOTO T0SICa;

pu 3HaUYeHHAX 5 < My < 10 3a popmysioro:

c=c¢,(2-0,2m,)+¢c,(0,2m, 1),

(10.11)

ne KoedimieHT Cs HeoOxigHo Bu3Hadatu 3a ¢opmynoro (10.9) mpu m, <5, a

KoediIieHT Cio — 3a popmynoro (10.10) mpu m, >10;

cix nmpuitmaty 3rigHo 3 10.2.6.

M, A
m =—*—
N W,

— BIJJHOCHUHM €KCIIEHTPHUCUTET, IPH OOUYHCIICHH1 SKOTo 3Ha4YeHHs M,

IIpu 3HaueHHAX yMoOBHOI rHyukocti Ay >314 xoediuieHT C He MHOBHHEH

IEPEBUIIYBATH MAKCUMAJIBHOTO 3HAYCHHS Cpyqy, IO BU3HAYAETHCS 3FiI[HO 3 JOAAaTKOM K,

y BUTAJKY, KOJIU C > Cpay, Y Gopmyrax (10.8) 1 (10.13) 3amicTh C citiji TPUIAMATH Cpygy.

Taoauus 10.2 — 3naueHHs KoeIIIEHTIB &, [ 1 V

3HavyeHHs1 KoeimieHTiB
HEHE_ Cxema mepepisy 1 Oc 1Ipu _ fe pu
pig y excuentpucurer | M <10 10<m, <50 A,<314 A, >3,14 v
y
D ™
- x_----_L i b
- 1-2212-=
L 14( hj
Vb
Yo Y ¥
W) X S A
241 | T ‘_‘]‘_‘ 07 | 065+005mc | 1,0 £ 1,0
y Py
vl
Yo—
w
it | IEJ 1,25-0,127
3
. . ﬂczl_(l_\’¢c/¢y)x
}" a ~
o 21 :
4-it |x lmx . 1 N 1—0,3'T2 l—(0,35—0,05mx)||—2 1.0 X(I—Z—LOJ, 10
— —_—— - —_ 1 1 1 1 1
| :
g ! Se=1npu £<0,5
1
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3Ha4yeHHs KoeilieHTiB

THH_ Cxema miepepi3y i Oc 1IpU _ fe 1pu
HpeiI::; excuentpucurer | M <10 1,0<m, <5,0 A,<314 A, >314 v

IIpumirka 1.
I1 1|2 — MOMeHTH iHEpIIT MOIEPEUHOTO ePEPi3y BiAMOBITHO OUITBIIOT | MEHIIIOT MOJHUIlh BiTHOCHO OCi CUMETPIi Y — Y;
¢, — 3Ha4CHHs KOCILiEHTY CTIMKOCTI () NPH 3HAYCHHI yMOBHOI rHY4KOCTI A, =314 .

IMpumirtka 2. [Ipu 3navennsx b/h < 0,3 npuiimaetses b/h = 0,3.

10.2.6 Ilpu Bu3Ha4YEeHHI BIAHOCHOTO EKCIICHTPHCHTETY My v dopmyrnax (10.9) -
(10.11) 3a po3paxyHKOBE 3HAYCHHS 3rHHAIILHOTO MOMEHTY My CITifi mpuiiMaTH 3HAYCHHS:
{I1locunanus 3mineno na niocmasi 3minu Ne 1}

MAaKCHUMAJIbBHOI'O 3I'MHAJIBHOTO MOMCHTY  IJIA CJIECMEHTIB 3 KiHI_ISIMH,

3aKpIIUIEHUMH BI1Jl TOPU3OHTAJIBHUX MEPEMIIIEHb, CIPAMOBAHUX MEPHEHAUKYISIPHO 10
IUIOIIMHU J1ii MOMEHTY, SIKM BHHHMKAa€ B MEXAX CEPEIHbOI TPETUHU TE€OMETPHYHOI
JOBKUHU €JIEMEHTA, ajlé He MEHILIE IOJOBUHM 3HAUYEHHS HaWOUIBLIOr0 3TMHAJIbHOTO
MOMEHTY, IO JII€ MO BCiil JOBXUHI;

- 3TMHAJIBHOIO MOMEHTY B OIIOPHOMY IIEpepi3i Ui €IEMEHTIB, 3allEMJICHUX B
OTIOPHOMY TEpPEPi3i Ta 1HIIUM BUIBHUM KIHIIEM, ajie HE MEHIIIE 3a 3HAaYE€HHS MOMEHTY B
nepepisi, BIAJAICHOMY Ha TPETUHY JOBKUHU €JIEMEHTA BiJl OMIOPH.

10.2.7 Po3paxyHOK Ha CTIHKICTh TMO3allEHTPOBO  CTHUCHYTUX  €JIEMEHTIB
JIBOTABPOBOTO MEpepi3y, CTUCHYTA MOJUIIS KX HEMEPEPBHO PO3KPIIMJICHA MO JOBXKHUHI,
CJIiJ] BAKOHYBATH 3T1HO 3 JogaTkoM H.

10.2.8 Tlo3areHTpOBO CTUCHYTI €JIEMEHTH MOCTIMHOTO MO JOBXKHUHI Mepepi3y, 10
3THHAIOTHCA Y IIOMIKHI HaltMeHIoi sxopcTkocTi (ly < Iyi ey # 0), cimig po3paxoByBartu 3a
¢dopmyioro (10.4), a mpu 3HAYEHHSIX THYYKOCTI Ay > Ay 10AATKOBO MEPEBIPSATH HA BTPATy
3arajpbHOI CTIMKOCTI 13 TUIONIMHHU Jii MOMEHTY K LIEHTPaJIbHO-CTHCHYTI €JIEMEHTH 3a
hopmyiioro:

L <1
?,AR 7, ==, (10.12)
e @x — KoedilleHT CTIAKOCTI MpH UEHTPAIbHOMY CTHCKY, IO BH3HAYA€THCS

BIJTOBITHO A0 BUMOT 8.1.3 3a1eKHO B1J 3HAUYEHHS THYYKOCTI A, .

[Ipy BHUKOHAaHHI YMOBHU Ax</y 3arajbHy CTIHKICTb 13 IJIOIIUHHU JIi MOMEHTY
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NEPEBIPATH HE MOTPIOHO.
10.2.9 Po3paxyHOK Ha CTIWKICTh CYLIUJIbHOCTIHYACTUX CTPWXKHIB TMOCTIHHOTO 3a
JIOBXKHUHOIO Tepepidy (OKpiM KOpoOYacToro), MpU CTUCKY Ta 3THHI Y JBOX TOJIOBHHX
IUTOIIMHAX, KOJM IUIOIMHA HaiOimbmiol sxopcTtkocTi (lx > ly) 36iraerbes 3 IIIOMIMHOIO
cUMeTpii, a TakoX s mepepidy 3 Tumy 3a Ttabnunero 10.2 ciig BUKOHYBaTH 3a
dbopmyoro:
N7, <1
0, (0,63c+0,44c)AR y,

(10.13)

1€ ey — KOE(ILIEHT, 110 BU3HAYAETHCS BIANOBIAHO 10 BuMor 10.2.2, npuitmatoun
npu npomy M=M, j Zzﬂ_uy;

¢ — Koe(IIieHT, 10 BU3HavaeThes 3rigHo 3 10.2.5.

[Ipyu oOuuciaeHHl 3HAYEHHS MPUBEICHOIO BIIHOCHOTO  EKCIEHTPHUCHUTETY
Mefy = 77 My AJI1 CTPUXKHIB JBOTaBPOBOTO IMEPEPI3y 3 HEOJHAKOBUMHU PO3MIpaMU MOJIHIIb
KoeQIII€HT 77 CITII BU3HAYATH SIK JJis iepepisy 11 tumy 3rigno 3 Tabmurero XK.2.

Oxpim po3paxyHKy 3a popmyroro (10.13) HeoOXiTHO BUKOHYBAaTH PO3paXyHKH 3a
¢dopmynamu (10.6) 1 (10.8), nmpuitmaroun e, = 0, a Takox 3a Gopmysoro (10.1) mpu My #0
1 M, #0.

3Ha4YeHHs BIAHOCHUX €KCLIEHTPUCHUTETIB CJI1JT 00UMCIIIOBATH 32 (hOpMYJIaMu:

m e —A m e —A ( )

x — ©x Ta = , 10.14
W, Y yWyC

ne Wy, Wy, — MOMEHTH omopy po3paxyHKOBOrO Tepepi3y BIJHOCHO oOcei

BIIMOBIHO X — X 1Y — Y, 00UYUCIeH1 JyIsl HAalOLIbII CTUCHYTOTO BOJIOKHA.

SIKo  TUIoHIMHA HaWOUIBIIOT KOpCTKOCTI mepepidy enementa (lx>1y) He
30iraeTbcsi 3 IUIOIMIMHOK CHUMETPii, TOAI PO3PAXyHKOBE 3HAYEHHS BIJHOCHOTO
EKCIICHTPUCUTETY My HEoOXimHO 30UIbIuTH Ha 25% (okpiM mepepizy 3 Tumy 3a
tabuiero 10.2).

10.2.10 Po3paxyHOK Ha CTIMKICTh CYHUUIbHOCTIHYACTUX €JIEMEHTIB MOCTIHHOTO 1O
JTOBXHUHI KOopoO4acToro mepepizy (pucyHok 9.2, 0), mpu CTUCKY 31 3THHOM Yy JBOX

rOJIOBHUX IUIOIIMHAX CJIiJI BAKOHYBATH 3a (hOpMyJIaMu:
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N M
by <1 (10.15)
¢ey ARyyc CX5XW ,min Ryyc

X

Ny, n M y/n <1
0oPR 7. COW, Ry (10.16)
1€ Pex, Pey — KOEPIIEHTH CTIMKOCTI IIPU CTUCKOBI 31 3TUHOM, SIKI OOUHCIIOIOTHCS
BIAMOBIAHO 10 xomartka JK;
Cx, Cy — KOEQILIEHTH, 110 TPUUMAIOTHCS 3T1IHO 3 104aTKOM M,

&, Oy — Koe(ilieHTH, sIKi BU3HAYAIOTHCA 32 (DOPMYyITaMHu:

0,IN A2 _ 0,INA;
S, :1_—ARy i 5, =1——ARy ! (10.17)

Ta TMPUHAMAIOTBCS TaKUMH, 10 JOPiBHIOWOTH 1,0 BigmoBigHO mpu A, <1 i Zygl.

{A63ay 3mineno Ha niocmasi 3minu Ne 1}
Po3paxyHOK Ha CTIMKICTh MO3allEHTPOBO CTUCHYTHUX €JIEMEHTIB KOpPOOYacToro
nepepizy Ipu 3THHI iX Yy IUIomuHI HaiOuemoi xopctkocti (ly>1y; My =0) cuix

BUKOHYBATH 3TigHO 3 popmynoro (10.15), mpu npomy 3aMicTh @, MPUHMAIOTH @, .

10.3 Po3paxyHok Ha 3arajibHY CTiliKiCTh eJIeMeHTiB HACKPi3HOT0 mepepi3y

10.3.1 Po3paxyHOK Ha 3arajbHy CTIMKICTb MO3AIlCHTPOBO CTUCHYTHX €JIEMEHTIB
HACKpPI3HOTO Tepepizy 31 3’€HYBATILHUMU IUIAHKaMH a00 peIliTKaMU CJijJi BUKOHYBAaTH
AK JJI CTPYOKHS B IIIJIOMY, TaK 1 11 OKPEMHUX HOT0 T1JIOK.

10.3.2 Tlpu po3paxyHKy CTPUXHS B IIUIOMY BIJIHOCHO BUIBHOI OCI 3TiHO 3
dbopmynorw (10.6), koau TUIAHKKA 1 PENITKA PO3MIIICHI B IUIONIMHAX, MapayieIbHUX

TJTOIIMHI J1T MOMEHTY, KOe(PIII€EHT CTIMKOCTI ¢, HeoOXiAHO BU3HAYATH 3a Taduleto JK.4

3QJIEKHO B1Jl 3HAYCHHS MPUBEJAECHOT YMOBHOI THYYKOCTI At (3HaYECHHS Aef BUBHAYAIOTH

3riIHO0 3 Tabnuiero 8.2) 1 BIAHOCHOTO EKCIEHTPUCUTETY M, IO BHU3HAYAETHCSA 3a

dbopmyIoro:

m=e— = (10.18)
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ne €=M/N — ekCIeHTpUCHUTET, P OOYUCIICHHI SKOTO PO3PAXYHKOBI 3HAYCHHSI
BHYTpimHIX 3ycunb M 1 N cnig npuitmatu 3rigHo 3 10.2.3;

de — BIJICTaHb BiJ TOJIOBHOI OCl1 Imepepi3y, NEepPHeHIUKYIIPHOI A0 IUIOIMMHM i
MOMEHTY, A0 OCl HaAMO1IbIIl CTUCHYTOI TUIKH, sIKa MPUIAMAEThCSI HE MEHIIIOIO 3a BiJICTaHb
B1JI TOJIOBHOI OC1 Mepepi3y 10 OCi CTIHKHU T'UIKH;

| — MOMeHT iHepuii MOMepPeYyHOro Mepepidy HACKPIZHOTO CTPHXKHS BiJIHOCHO
BUTBHOI OCI.

[Ipy 3HaYeHHSX BITHOCHOTO eKCIEHTpHcHTeTy M >20 mepeBipKy 3arajibHOI
CTIMKOCTI CJi/I BAKOHYBATH SIK JUIsI 3ITHYTUX €JIEMEHTIB.

10.3.3 Tlpu po3paxyHKy OKpEeMHX TiJOK HACKPI3HMX CTPMXKHIB 13 pEIIITKaMu
3riiHo 3 dopmynoro (8.3) MO3MOBXKHIO CHJIYy B KOXHIM TUINI ClIJI BU3HAYATH 3
ypaxyBaHHSM JOJATKOBOTO TMO3J0OBXHBOTO 3yCHIISI Nag, BHKIMKAHOTO JII€I0
3TUHAJIBHOTO MOMEHTY M, siKy HE0OX11HO BU3HAYaTH 3a (popMyIaMHu:

N, =M, /b — npu sruni enementa y miomusi, nepneHauKyIsApHii 10 oci y — Y,
s 113 tumiB nepepisis (Tabnuis 8.2);

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

N, =L16M, /b — mpu 3runi enemMenTa y IJIOIMIKMHI, TEPHIEHIUKYISAPHINA 10 OCi X —
X, U1 3 TUITY Tiepepizy;

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

TyT b, b1, b2 — BimcTani mix ocsimu rinok (tadmuis 8.2).

['Hy4KiCTh OKpEMHX T1JIOK MK By3JIaMU MTpUAMAaTH 3riaHO 3 8.2.4.

[Ipu 3ruHi CTPWXKHA HACKpI3HOTO Tepepidy 2 Tumy (tabmums 8.2) y aBOX

IJIOIIMHAX JTOAATKOBE MO3A0BKHE 3ycHIUIs Nag Cii] BU3HA4YaTH 32 PopMyIioro:

M, M
N =05 —L+—
ad St (10.19)

10.3.4 TIpu po3paxyHKy OKpEMHUX TUIOK HACKPI3HOTO CTPWIKHSA 3 TJIAHKAMH Y
dopmymi (10.4) HEOOXiAHO BpaxyBaTH JIOJATKOBE MO3A0BKHE 3ycwiuis N, , BUKJIMKaHe
J€I0 3TUHAJBHOTO MOMEHTY M, a TakoX MICHEBUNA 3TMH TUIOK BiJ (PAKTUYHOI 4H

YMOBHOT MOTEPEYHOI CUJTH (SIK y Tosicax 0e3po3KiCHOI hepMmn).
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10.3.5 /I piBHOCTOPOHHBOTO TPUTPAHHOT'O HACKPI3HOTO CTPHIKHS 3 pPEelliTKaMu,
MOCTIHHOTO 3a JOBKHHOIO TIepepidy, BIJHOCHUN EKCIEHTpHUCHUTET M  HeoOXiJTHO
o0uHcoBaTH 3a hopMmynamu:

- IIPH 3THHI Y TUIOIIMHI, TEPIEHIUKYJIISIPHIN 10 OJHIET 3 TpaHel

SM
m=3,46——:
ND (10.20)
- MpH 3rUH1 y TUIOLIKHI, TTapajieJbHIi, OHIN 13 TpaHe
LM
m=3,0——
Nb (10.21)

ne b — BijicTaHb MiXK OCSIMU TIOSICIB Y TUIOIIWHI TPaHi;

[ — KOeIII€eHT, SKUN MPUNMAEThCS Y 3aJIEKHOCTI BiJl BUAY 3’ €IHAHHS PELIITOK 13
TJIKaMU HACKpI3HOTO CTPUXHSA 1 JMOpiBHIOE 1,2 — nnsa OontoBux 3’enHanb 1 1,0 — mns
3BapHUX 3’€THAHb.

10.3.6 Po3paxyHOk Ha 3arajbHy CTIHKICTh HACKpI3HHUX CTPWXXHIB 13 JBOMa
CYITBHOCTIHYACTUMU TUTKaMHU, 10 € CUMETPUYHUMHE BITHOCHO oci X — X (pucynok 10.1),
13 pelIiTKaMu, PO3MIIMIEHUMHU Yy JIBOX MapajelIbHUX IUIOIIMHAX, MPHU J1i MO3A0BXKHbOI
CWJIH Ta 3TUHAJILHUX MOMEHTIB B 000X TOJIOBHHX TUIONTUHAX, CJTiJ] BHKOHYBATH:

- JUISL CTPYDKHSI B IUIOMY — Yy TUIOLIMHI, MapajiesibHIM TUIONMUHI PEIIiTOK,
3rigHo 3 BuMoramu 10.2.2, npuiitmatoun e, = 0;

- JUIS  OKpeMHX TUIOK — $K T[I03alleHTPOBO CTUCHYTHUX €JIEMEHTIB 3a
dhopmymamu (10.6) 1 (10.8); npu mboMy MO3AOBKHIO CHITY y KOKHIN TUII CJTi7] BU3HAYATH
3 YpaxyBaHHSM JI0JJaTKOBOT'O 3yCHJUIS,, COPUYMHEHOTO JA1€10 3TMHAJIbHOIO MOMEHTY M,
srigHo 3 10.3.3, a 3ruHanbHUA MOMEHT My PO3MOAUINTH MK TUTKaMHA TPOTOPIIIHO
KOPCTKOCTSIM (MOMEHTaM iHepiii) TitoK |y, (pucynok 10.1); SKi1o 3ruHaJIbHUNA MOMEHT
M, nie B IIIOmMMHI OJHIET 3 TUIOK, TO CJIJ BBa)XaTW HOro TaKWM, III0 HOBHICTIO
nepemaecTbest Ha 10 TuUky. [Ipu pospaxynky 3rigHo 3 ¢opmynoro (10.8) rayukicTh
OKpeMOT TUIKU CJi1 BU3HAUUTH Yy 3aJIeXKHOCTI BiJl MAaKCUMAJbHOI BIJICTaHI MK BY3JIaMU

PELIITKY.
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Y|

| | |
y

Pucynok 10.1 — Cxema HacCKpi3HOTO MEpeEpi3y CTPUKHS 3 TBOMA
CYIUIBHOCTIHYACTUMHU TUIKaMU

10.3.7 Po3paxyHOK 3’€qHYBaJbHUX IUIAHOK a00  PEmITOK  HACKPI3HUX
MO3allEHTPOBO CTUCHYTUX CTPUKHIB CJI1Jl BAKOHYBATH 3T1JIHO 3 BuMoramu 8.2.8 1 8.2.9 Ha
J0 TONEPEYHOI CUIIM, 3HAYEHHSI SIKO1 IOPIBHIOE OUIBIIOMY 3 JBOX 3HA4Y€Hb: (PAKTUUHOL
nonepedHoi cuiau Q uu ymMoBHOI morepeuHoi cuid Qric, SIKa OOYUCITIOETHCS BIATOBITHO
110 BUMor 8.2.7.

VY Bunaaxy, Kojiu 3Ha4YeHHS (PaKTHUYHOI MMOMEPEYHOI CHUIIM € OUThIINM 32 3HaYEHHS

YMOBHO1, CyMICHY pOOOTY T'JIOK HACKPI3HHMX I03alIEHTPOBO CTUCHYTHX €JIEMEHTIB CIIiJI

3a0e3reuyBaTH, K MPaBUIIO, 32 TOTOMOTOIO PEIIITOK.

10.4 TlepeBipka micueBoi CTiHKOCTI CTiHOK i MOSICHUX JIMCTIB

10.4.1 Po3paxyHKOBI pPO3MIpH CTIHOK 1 TOSCHUX JIMCTIB (TOJIUIL), SIKi
PO3paxoOBYIOTBCSI Ha BTpPATy MICIEBOI CTIMKOCTI, CIiJ BHU3HAYaTH BIAMOBIIHO 1O
sumor 8.3.11 8.3.6.

10.4.2 MicueBy CTIHKICTh CTIHOK IMO3AIlEHTPOBO CTHUCHYTHUX EJIEMEHTIB CIif

_ hefR

BB2)KATH 3a0€3ME€YCHOI0, SIKIIO 3HAYCHHS YMOBHOI THYYKOCTI CTIHKH A, = Y He

WVE
MEePEBUINYIOTh BIAMOBIIHUX 3HAY€Hb TPAaHUYHOI YMOBHOI THYYKOCTI CTIHKH A, sKi

o0umucIIoThCs 3a hopmynamu Tabmui 10.3.
10.4.3 Crinku 03aIieHTPOBO CTHUCHYTHX €JIEMEHTIB CYIJIBHOTO Tepepidy (KOJIOH,

CTOSIKIB, OIIOp TOILO) MIPH > 2,3, SK OpaBWIO, CIII MIAKPIIUIIOBATH OCHOBHHUMH
2 2 2
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NOTNEePEeYHUMHU pedpamMu KOPCTKOCTI 3rijiHO 3 8.3.3.
10.4.4 Tlpy mAKPIIJICHHI CTIHOK  IMO3AaIlleHTPOBO CTHCHYTOTO  €JIEMEHTa

MMO3I0BXKHIM PEOPOM KOPCTKOCTI 3 MOMEHTOM 1Hepuii |, >6h.t3, AKE PO3MIIIYIOTh
rl ef "W

MOoCepeNHI CTIHKH, HalOUIbIII HaBaHTaKEHY (CTUCHYTY) YaCTUHY CTIHKH MK IOSICOM 1
BicCI0 peOpa >KOPCTKOCTI CIiJ PO3TJSAaTH SIK OKpEMHUH BIACIK CTIHKH 1 MEPEBIPATH 3a
dbopmymamu tabnuii 10.3. [Ipu 11boMy po3paxyHOK 1 MPOEKTYBaHHS pedpa KOPCTKOCTI 1
€JIEMEHTA B I1JIOMY CJIiJl BUKOHYBAaTH 3T11HO 3 8.3.4.
Ta6anus 10.3 — ®opmyna 11t BU3HAUEHHS TPAaHUYHOI YMOBHOI THYYKOCTI CTIHOK
{Dopmyny (10.25) euxnadeno 6 nosiii pedayii na niocmaei 3minu Ne 1}
{IIpumimxy 2 mabauyi suxkiadeno 6 Hosil pedaxyii na niocmaesi 3minu No 1}

{IIpumimxy 3 mabauyi smineno na niocmaei 3minu Ne 1)

Tun |Cxema nepepisy i| YMOBH 3aCTOCYBaHHS
nepepizy | eKCIeHTPUCUTET bopmyn
s+ ¢ ¢ [10<m,<10,0

L ’“—I{ﬂlx JUIS IBOTABPA| 4, < 2,0 Aow = Aun =1,3+ 0,151 (10.22)
= CQ, > P,

I'paHnYHa yMOBHA THYUKICTb CTIHKH A,

Te caMe | Ax>2,0 Aw =Awa =1,2+0,354,<31  (10.23)
YVé .
C¢y < ¢ex1 - - [ c.R V4
$ //Luwzluwz :1,42 e SO,7+2,40!W (1024)
24 x_ ) . x 10<¢,, <20 \lal(z_am_l_ /anz+4ﬂle) i
yl
Yé—=
By _ _
3t = I{—“ 10<a, <2,0 7., =0,757,,<052+18a,  (10.25)

Yo 1os£Lszp-
ef

4-ii i ot ’ ’ - _ b
M Aw =(0,4+0,074,)[1+0,25 [2,0- = |  (10.26)
0,83 0 hef

Y

€, e,
ye 'J v
_ ’AR
5-i x_I x x| o x m, >1,0 A =2 I\]'yc <55 (1027)
! %

[MpumiTka 1.
A, — YMOBHA THYYKICTh CTPHYKHSI Y TUIOIINHI Jlil MOMEHTY;
A

uwl

R
IA
»

<

i A,, — TPaHIYHI yMOBHI THYYKOCTI CTIHKH, 0OuHMCcieHi juist 1 1 2 TUIIB nepepisis;
C
a,, =(c,—0,)/ o, (TyT 0, — HalOLIbLIE CTUCKYBAJILHE HANPY)KEHHs 01l PO3paXyHKOBOI MeXi CTIHKM, IO IIPUHMAEThCs 31

. — KoedilienT, 1o BuU3HaYaeThes 3a Tadiauiero 9.7 3a1eXHO Bill 3HAUCHHS « |
BHAKOM “TLTIOC” 1 00UHCIIOETRCS Oe3 ypaxyBaHHS Koe(illieHTiB ¢, a00 cey; 0, — BIANOBiIHE HAPY>KEHHS O1JI MPOTUIEKHOT

[PO3PaxyHKOBOI MEXi CTIHKH 31 CBOIM 3HaKOM);
Bu=015c,7/ 0, (Tyr r=Q/(t,h,) — ycepenHeHe TOTUYHE HANPYKEHHS Y PO3PAXYHKOBOMY IIepepisi; 11t KopobuacToro

nepepisy - =Q/(2t,h,));

92



ABH B.2.6-198:2014

b, — mupHHa HOIULI TaBPOBOTO Nepepisy 4 Tully.

Mpumirka 2. Jlns nepepisy tumy 1 mpu 0<m, <1 rpaHudHy rHYYKicTb A, CJIiJi BU3HAYATH JIHIHOK IHTEPIOIALIEI0 MiX

uw

BHAYCHHAM A, , 00umcieHnM 3rigHo 3 8.3.2 (mpu m, =0) i 3HaueHHaM A, , oGuucieHnM 3a dpopmynoro (10.22) abo (10.23).

uw 2

1 nepepizy tumy 1 npu 10 <m, <20 rpaHuyHy THYYKICTH A, CJIiJ BU3HAYATH JIHIHHOK IHTEPHOJALIEI0 MK 3HAYCHHAM|

uw

Ay » OOuMCIIEHHM 32 popmyoro (10.22).
Mpumirka 3. [Ipu «,, <0,5 3HaueHHs A, 10 2 i 4 TUIIB IIepepi3iB ciniJ BUSHAYUTH 3TiHO 3 Gpopmynamu (10.22) i (10.23) npy|
BHaYeHHi m, =a,,/(2-«,,) 3 ypaxyBaHHAM npumiTku 2 go wiei tabmuui. Ipn 0,5<ea,, <10 3HadeHHs Ay, HEOOXITHO|

BI3HAYATH JIHIHHOIO IHTEPIOJISILIEI0 MK 3HAYCHHSIME J,, , obuucnenumu npu «,, =0,5 i o, =1,0.

uw 2

Mpumitka 4. [lns nepepizis 4 tumy npu A, <0,8 abo 1, >4,0 y dopmymi (10.26) npuiimaerscs BiamoBiaHo A =0,8 abo

2 =4,0.
Mpumirka 5. Jlns nepepisis 5 Tumy npu 3HaueHHAX 0<m, <1 3HaYCHHA 1, HEOOXiJHO BU3HAYATHU JiHIHHOIO iHTEPHOJISAILIEI0

MiK 3HAUEHHSIMU A

uw 2

obuucennmy 3rifHo 3 Bumoramu 8.3.2 (m, =0) i 3rigHo 3 Gpopmysoro (10.27) sixnosiaHo.

10.4.5 V Bumajaxy, KoM HE BUKOHYIOTHCS BUMOTH 3rigHO 3 10.4.2 Ta BiAMOBIIHO
10 1a61. 10.3 gomyckaeTbest 3a OJTHAM 13 HACTYITHUX MiAMYHKTIB:

obuncneny 3a dbopmylaMu TaOIHIT

uw 7

a) TPAaHUYHY YMOBHY THYYKICTH CTIHKH A,
10.3, 301apITyBaTH NUISXOM MHOKEHHS Ha KOC(IIIEHT ﬂ/gomARyyc /Ny, , ane He Olnblie
Hix y 1,25 pasu, TyT ¢, — HallMEHILE 31 3HaY€Hb KOEDILIEHTIB @, CQ,, @,, @, Py, AKI

BUKOPUCTOBYBAJIMCH IIPH BIAMOBIIHIN MepeBiplil CTIMKOCTI;

0) i mepepiziB 1-ro Tumy 3HaueHHs A,,, oOuuciene 3a Gopmyinoro (10.22) abo

(10.23), 3011bIIUTH MHOKEHHSIM Ha KOCS(IIIIEHT:

N (10.28)

y=3——-
P AR 7,

oJIeprKaHi TPH [[bOMY 3HaYEHHsI wA,, HEOOXimHO mpuitMaTu He Ginbimumu 3a 3.1,
B) Uil mepepiziB 1-ro Ta 2-ro TuUmiB npu o, <05 BHUKOHYBaTU TNEPEBIPKY

3arajibHOi CTIMKOCTI enemeHTa 3a gopmynamu (10.6), (10.8), (10.12), (10.13), (10.15) 1
(10.16) 3 ypaxyBaHHSIM 3MEHIIIEHOI PO3PaxXyHKOBOI IO Ay, OOYMCICHOT 3a T0OaTKOM
JI Ik 171 CTUCHYTHX €JIEMEHTIB 13 THYYKOIO CTIHKOIO.

{Ilynkm 10.4.5 euxnaoerno 6 nogiii pedaxyii na niocmasi 3minu No 1}

10.4.6 MicueBy CTIWKICTh CTHCHYTHX ITOSCHHUX JIUCTIiB (ITOJIMIIb) TO3aIEHTPOBO
CTUCHYTUX CTPHXHIB CJIIJl BBAXKaTH 3a0€3MEUCHHIO, SKIIO 3HAYEHHS YMOBHOI THYYKOCTI

: Cl bef Ry 7 bfl Ry
3BUCY IIOJIMIIL ﬂf —4/= 44 IIOACHOIro JIHCTa /1”:—’ — HC TIICPCBUIIYE

t, VE T NE
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BIIMOBIAHUX 3HA4Y€Hb TPAHUYHOI THYYKOCTI Z_,uf (Zuf 1), sIKl OOYMCHIIOIOTBCS 3a

dbopmynamu Tabmmi 10.4.

Taboauua 10.4 — ['pannyHa yMOBHA THYUYKICTh 3BUCY IMTOSICHOTO JIUCTA (TTOJIHUIII)

o VMOBH ['pannuHa yMOBHA THYYKICTh 3BUCY TOJIHUIII /Tuf
THH, Cxewma nepepisy 1 3acTOCyBaHHs | UM IOSACHOTIO JIMCTA A ; 32 YMOBHOI FHYYKOCTI
nepepizy EKCIICHTPHCUTET o
opmyn CTpHXKHS 0,8< 4, (ly ) <4,0
by Mg
Yy Yo i
o & XX slx _ _ _
1-i | Six Ay = Az —0,01(15+0,74,)m, (10.30)
y
>
: 0<m, <10
P
YVo——
2-1 X __J'r__ 5 A1 =g —0,01(5,3+1,34,)m,  (10.31)
i
J
y
Ve
N _ _
3-it e _ 2y =0,36+0,107, (10.32)
yl
2 g
A-ii et et - 7 =0,36+0,107, (10.33)
e, Iey,
y y

Ipumirka 1.

Aye — TPAHHYHE 3HAYEHHS YMOBHOI THYYKOCTi 3BHCY IOSICA UM IOSCHOTO JIMCTA LEHTPAIBHO CTHCHYTOIO €JIEMEHTa, LI0

BU3HAYAETHCSA 3TiaHO 3 8.3.7 ab0 8.3.8 BiamoBimHO.

Mpumirka 2. [pu 3nauennsx 10<m <20 3HadeHHS A, (/Tm ,1) CITiJ] BU3HAYATH JIHIHHOIO 1HTEPIIOIAIIEI0 MK 3HAYCHHSIMHU

At (/Tm ,1) , OOUHMCIEHUMH 3TiHO 3 GopMynamu HaBenenumu y Tabauui 10.4 i Bixnosigso 10 9.5.14 1 9.5.15 (mpu m, =20),

YMOBHO npuiimMatoun 3HadeHHs1 N TakuM, 110 JOPIBHIOE HYJIIO.

Hpumirka 3. s 3BUCIB MOSCHHUX JKUCTIB (IIOJIUIE), oOpaMieHuX pedpamu (pucyHOK 8.4), 3HaUYeHHS SIKI OOYHCIIIOIOTH
E uf »

3a (hopmyramu 3rimHo 3 Tabnwmero 10.4, ciix 30UIBIIUTH MHOKEHHSAM Ha koedimienT 1,5.

Ipumirka 4. Ilpu 3HadeHHsx npu A, <0,8 abo A, >4,0 y popmyrnax tabmuni 10.4 npuiimMaeTsest BiAMOBITHO lx(ly):o,8

a6o /TX(ZY):4,O.

10.4.7 YV Bumajgkax, KOJU HE BUKOHYIOThCSI BUMOTH 3rifgHO 3 10.4.6 Ta BiAMOBIIHO
1o tabnuii 10.4 3a 0ogHUM 13 HACTYITHUX MIAMYHKTIB JIOMYCKAETHCS !

{A63ay 3mineno na niocmasi 3minu No 1}
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a) 3Ha4YeHHA A, 1 Ay 1, ObumcieHi 3a ¢opmymnamu Tabmnumi 10.4, 30inpmmTH

BianoBigHO 10 10.4.5, a);

0) Ui JBOTaBPOBOTO mepepisy 1 Tuiy i mepepisy 2 TuIly 3HaYeHHS A i /Tuf 1

obuucneni 3rigHo 3 Qopmymamu (10.30) 1 (10.31), 30UTIIUTH MHOXKECHHSIM Ha
KOoeQIlIeHT Y, 110 BHU3HAYaeThes 3rigHO 3 Qopmynoro (10.28); onmepikani mpu HbOMy

3HA4YECHHSA 1/M_Uf 1 ‘/M_m L HEO0OX1THO MpUMMaTH HE OLIBITMMHU 3a 3HaYeHHS BiAnoBiaHO 0,8 1
2,0;
B) JUIs Tepepi3iB 4 TuIly 3Ha4YeHHs Ay, o6umcleHi 3rigHo 3 gopmysoro (10.33),

30UTBLIINTH MHOKEHHSIM Ha KOE(ILIEHT:
N

yy = Z—M—Ry , (10.29)
ey y/c

oJIeprKaHi TIPH IbOMY 3HAUeHHS ;4 HEoOXigHO mpuitMatu He Oibimu 3a 0,9.

10.4.8 Ilpu cTuCKY 31 3TrHHOM CTPMIKHSI Y JIBOX T'OJIOBHHMX IUJIOIIMHAX IEPEBIPKY
MICLIEBOI CTIMKOCTI CTIHOK 1 OSICHUX JIUCTIB (3BUCIB MOJIULIb) TIOIMYCKAETHCS BUKOHYBATH
BianmoBigHO 10 10.4.2 — 10.4.7 okpemMo JJis TT03aIIEHTPOBOTO CTHCKY Y KOXKHIM TOJOBHIN
momuHl 1Hepmii. [Ipu 1boMy HE JOIMYyCKaeThCs BHUKOHYBATH TEPEBIPKY 3arajibHOl
CTIMKOCT1 ejeMeHTa BianoBiAHO 10 10.4.5, B) sSIK JJisi CTUCHYTUX €JIEMEHTIB 3 THYUYKOIO
CTIHKOIO.

{Ilynkm 10.4.8 euxnadeno 6 nositi pedaxyii na niocmasi 3minu No 1}

11 PO3PAXYHOK OIIOPHUX IIJIUT

11.1 T'aGapuTHi po3MipH B IJIaH1 OMOPHOI IUIMTA MAaOTh BU3HAYATUCh 32 YMOBaMU
pO3paxyHKy Ha MIIHICTh OeToHY (yHIaMmeHTy. llepegadya po3paxyHKOBOIO 3yCHJUIS Ha
ONOpPHY IUIUTY MOXeE 3M1MCHIOBATUCH Yepe3 (pe3epoBaHMl TOpEIb KOJOHH, IO
00MHpaETHCS HAa CTPYTraHy MOBEPXHIO OMOPHOI IITUTH (B 0a3ax 3 ppe3epoBaHUM TOPLEM),
a60 gepe3s 3BapH1 11BH (y 0a3ax 3 TpaBepcamu 1 KOHCOJILHUMH pedpamu).

11.2 ToBmmHY OMOPHOI MJIMTH CJiJl BU3HAYATH 3 YMOBU MIITHOCTI MpHW 3THHI 32
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dhopmyIor:
tZ 6Mmax7/n
Ry - (11.)
ne Y. — KoeQiieHT yMOB pOOOTH OINOPHOI IUIMTH, M0 BHU3HAYAETHCS 32

tabnurero 5.1;
Mmax — HAMOUTBINIUH 13 3TMHAILHUX MOMEHTIB M, 110 MiFOTh Ha Pi3HUX AUITHKAX

OTIOPHOI TIJIUTH 1 BU3HAYAIOTHCS 3TiAHO 3 M.2.

12 PO3PAXYHOK OIIOPHUX YACTUH

12.1 Po3paxyHOK Ha 3MHUHAaHHS B UWIHAPUYHUX IHapHipax (mandax)

OaJlaHCUPHUX OIOP CJIiJ]] BUKOHYBATH 32 (POPMYIIOIO:

Fy
——/n <
L25r . Ryy. (121)

ne F — tuck (cuna) Ha onopy;

ra, la — BIIMOBIAHO pajiyc i JOBKHHA IIAPHIPA;

Rip — po3paxyHKOBUI Omip MICHEBOMY 3MUHAHHIO MPH UIUIBHOMY JOTHKaHHI, 110
npuitMaeThes 3a BUMoramu /7.1.

12.2 Po3paxyHOK Ha JiaMeTpajbHUN CTUCK KOTKIB HEOOXIJHO BUKOHYBaTH 3a
bopmyIoro:

F

{Dopmyny (12.2) 3mineno na niocmasi 3minu Ne 1}
7€ N — KUIBKICTh KOTKIB,
ds, lk — BiamoBigHO miaMeTp i TOBXKHMHA KOTKA;
{A63ay smineno Ha niocmasi 3minu No 1}
R.s — pO3paxyHKOBHI OMip AlaMeTPAIbHOMY CTUCKY MPH BUTBHOMY JOTHUKAHHI, 10

pUKMaeThCs 3riaHo 3 7.1.
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13 PO3PAXYHKOBI JOBXXMHU 1 TIPAHHUYHI THYYKOCTI
EJJEMEHTIB CTAJIEBUX KOHCTPYKIII

13.1 Po3paxyHKoBi [0BKHHH eJIeMEHTIB MJockux ¢epm, B’si3ell i
CTPYKTYPHHUX KOHCTPYKIIii

13.1.1 Po3paxyHkoBi moBxkHHHA |, 1 | ., CTHCHYTHX €JEMEHTIB KOHCTPYKLIH

ef ef 1
MIOCKUX ¢epM 1 B’s3ed y iX IUIomuHI Ta 3 rmionmHu (pucyHok 13.1, a, 6, B, T), 3a
BUHSATKOM €JIEMEHTIB, 3a3HaueHUX Yy BiamomigHocTi g0 13.1.2 113.1.3, cuixg mpuitmatu

3rigHo 3 tabnurero 13.1.

-

a — TPUKYTHA 31 CTOSIKaMH; O — pO3KICHA; B — TPUKYTHA 31 IIMPEHTEIISIMHU;
T — HaMiBPO3KiCHA TPUKYTHA; JT —XPECTOBA
Pucynox 13.1 — Cxemu pemnitok pepM Uit BAZHAYEHHS PO3PAXYHKOBUX JIOBKUH

CTUCHYTUX €JIEMEHTIB

Ta6auus 13.1 — Po3paxyHKOBI TOBKUHU €JIEMEHTIB IJIOCKUX QepM 1 B si3ei

HanpsiMok M03/10B)XHBOTO 3TUHY elIeMeHTa hepMu PospaxyHkoBi TOBXKHHH Iy 1 1,
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. pemrtu
noscip | o1 OPHAX POSKOCIBY -y o\ tenin
1 OITOPHUX CTOSIKIB .
PENITOK
1. V mnomusi dpepmu |
a) ms Gepm, OKpiM 3a3HaYEHUX Y MO3ullii 1, 0) I I 0,81
0) mns 3BapHUX ¢epM, EeJIEeMEHTH SKUX BHUKOHaHI 3
OJIMHWYHUX KYTHKIB, 1 (hepM 13 MIPUKPITIJICHHSAM €JIEMEHTIB I I 0,91
PENIITKH JI0 MOSICIB BIPHUTYIT
2. Y HanpsMKy MepIeHINKYIIPHOMY JI0 ILIOMMHA hepMu
(3 mnomuny depmu) |, ;:
a) s Gepm, OKpiM 3a3HAYCHUX Y MO3UIIii 2, 0) I, I, l,
0) mist ¢gepM 3 TosicaMu 3 3aMKHYTHX MNpodiIiB 13 | | 0.91
MPUKPITUICHHSIM €JIeMEHTIB PELITKH 10 NOSACIB BIPUTYI ' ' T
3. YV Oyab-aKkoMy HampsMKy Ui 3BapHUX (depwm,
CJICMEHTH SIKMX BHKOHAHI 3 OJWHUYHHX KYTHKIB, IPU
OJIHAKOBUX  BIACTaHAX MIDK TOYKaMH  3aKpiIJICHHS 0,851 0,851
€JIEMEHTIB y IUIONIMHI Ta 3 mionmHu dpepmu (I =1, ;)

Ipumirka.

| — reomeTpuyHa JOBXKUHA eleMEHTa (BiICTaHb MK IIEHTpAMU HAHOIMKYKX BY3J1iB) Y IUIOIMIUHI (epMH;

l1 — BifcTaHp MiX By3namMu 3aKpilUICHHUMH Bill 3MilleHHs 13 TwiomuHu (Gepmu (mosicaMu ¢epm, cremialbHIMU B’si3aMU,
)KOPCTKHMH IUTUTAMHU ITOKPHTTIB, NPUKPIIICHIMH J0 NOsica 3BApPHUMH [IBaMH a00 6OJNTaMH TOIIO).

13.1.2 Po3paxyHKOBY JOBXHUHY |, enemeHTa pepmu i3 IIOMKMHE KOHCTPYKIIIL, 11O

JOBXUHI SIKOTO Ait0Th 3ycuiist ctucky N, i N, (N;>N,) (pucyHok 13.2), HeoOXigHO

BH3HA4YaTH 3a (HOPMYJIOH0:
NZ
Ief,l = 0,75+0,25W Il- (131)
1

[Ipn 1pOMy pO3paxyHOK 3arajbHOi CTIMKOCTI €JI€MEHTa CJiJ BUKOHYBAaTH Ha IO

MO3/I0BXKHBOTO 3yCUIIIA N, .

PospaxyHkoBi n0BXuHHU |, 1 |, €1€MEHTIB MOCTIHHOIO 32 JIOBKHMHOK IEPEPI3Y,

ef 1
PO3KPITUIEHUX B’SA35SMU Ha JUISTHKaX OJIHAKOBOI JIOBXKUHHU, B IKUX JIIOTh Pi3HI MO3/I0OBKHI

3YCHJLIS, TOTTYCKAETHCSl BU3HAYATH 3T11HO 3 Tabymiero P.1.
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h
. ot
N, - _}g 1|
a Bl P~
h
" ¥
e RA M N
§ ~ |-

a — cxema (hepmu; O — cxema MonepeyHuX TOPU3OHTAILHUX B’sA3€i MK (hepmamu
(BUI 3BEpXY)
Pucynok 13.2 — Cxemu a5l BUBHaYEHHS pO3PAXyHKOBHX JOBXKHUH Mosica epMu

13.1.3 Po3paxyHKOBi HOBXHHH |, 1 |, PO3KOCIB (hepMH i3 XPECTOBOIO PEILITKOIO

3a HasBHOCTI 3’€/HAHb y BY3JlaX MEPETUHY €JIEeMEHTIB pemitTku (pucyHok 13.1, n) cmin
MPUNMATH:
- y IUIOMMHI (pepMH — TaKUMH, IO JOPIBHIOIOTH BIJCTaHI MIX IIEHTPAMH

BY3JIiB KPITUICHHS PO3KOCY JI0 Tosica PepMH 1 IEPETUHY SIEMEHTIB PEniTKH ( l; =1 );

- 3 TUIOMUHU (PEPMH: I CTUCHYTHX €JIEMEHTIB — 3TigHO 3 Tabmwumero 13.2;
JUIS PO3TATHYTHUX €JIEMEHTIB — TaKUMH, IO JOPIBHIOIOTH BIACTaHI MK BYy3JIaMH

KPIIUICHHS €ICMEHTIB PEIIiTKH 0 HIXKHBOTO 1 10 BepxHBbOro nosiciB pepmu (| 1= ).

Tadauus 13.2 — Po3paxyHKOB1 JOBKUHH €JIEMEHTIB MEPEXPECHOT PEIIITKA

Po3paxyHKOB1 JOBKHMHH |, 13 TIIOIMHK

KoHcTpyKiig By3na nepeTuHy elIeMeHTIB PElIiTKU depMu IIPH M ATPUMYBATBHOMY €JT€MEHTI
PO3TSATHYTOMY | HEMPAITIOIYOMY |CTHCHYTOMY
OO0wuBa eJIeMeHTH He TIepepPUBAIOTHCS I 0,71, I,

[linTpuMyBaJIbHUN ~ €EMEHT  NepepuBaeThCS 1
NepeKpUBaAETHCS (HPaCOHKOIO:

-~  PpO3INISLYBAaHWM €JIEMEHT HE NIEPEPUBAETHCS 0,71, l, 1,41,
-~  PO3IJSAyBaHUM €JIEMEHT IepepuBaEeThCs 1 0,71, — —
ePEKPHUBAETHCS (PACOHKOIO
[pumirka.

| — BifcTaHb MiX LIEHTpaMH BY3JIIB KPIIUICHHS €IEMEHTa PELIiTKH JI0 mosica hepMu i IEpEeTHHY EIIEMEHTIB,;
|, — BiicTaHp MiX By3JaMH KPIIUICHHS €JIEMEHTA PEIIiTKH 10 HUKHBOTO 1 10 BEPXHBOTO mosica hepMH.

13.1.4 Papmiyc iHepiii i mepepi3iB €IEMEHTIB 13 OJAWMHOYHUX KYTHKIB TIpH
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BU3HAYEHHI THYYKOCTI CJI1J] TPUHMATH TaKWUM, 110 JOPIBHIOE:

- MiHIMaJIbHOMY pajiycy iHepiii (1=l ) — NpH pO3paxyHKOBIH JOBKHUHI
eneMenTa He MeHmii 3a 0,85 | (me | — BimcTanb Midk IEHTpaMK HAHOIMKYKX BY3JIiB);

- pamiycy iHepmii KyTMKa BIZHOCHO HOro oOCi, M0 MPOXOJHTH

NePICHANKY/SPHO abo mapasnensHo miommHi pepmu (1 =1y abo =1y ) 3anexHo Bix

Opl€HTAIll] MJIOIUHYU 3TUHY (PEPMU — Y PEITI BUMAIKIB.

13.1.5 Po3paxyHKOBI JOBXHMHHM |, €JEMEHTIB CTPYKTYPHUX KOHCTPYKIIIH CJIiJ

ef
npuiiMaty 3rigHo 3 Tabnunero 13.3.

Paniycu iHepIi mepepis3iB i €J1EeMEHTIB CTPYKTYPHUX KOHCTPYKIIHM MpU BU3HAYEHHI
THYYKOCTI CJI11 MPUAMATH TaKUMH, 110 TOPIBHIOKOTH:

- paalycy 1HepIii KyTMKa BIJHOCHO HOro oci, 110 MpPOXOJIUTh
MepICHNKYISIPHO ab0 mMapanenbHo riommei ¢depmu (1= iX abo 1= iy) — A
CTUCHYTHX €JEMEHTIB, 10 CIPUIMAIOTh 1103aBY3JIOBE ITONEPEYHE HABAHTAKECHHS;

- MiHIMaJIbHOMY pajiycy inepiii (1 =1.) — y peiTi BUIaKiB.

Ta6amnus 13.3 — Po3paxyHKOBI JTOBXHHU €IEMEHTIB CTPYKTYPHHUX KOHCTPYKIIIN

EnemenTH CTpyKTYpHUX KOHCTPYKIIIH PozpaxynkoBa nosxuna |

1. Oxpim 3a3Ha4eHUX y NO3ULsX 2 13 I

2. HepospizHi (10 HE MepepHBAOThCA Yy BY3JIax) IMOSCH, a TaKOXK
€JIEMEHTH MOSCIB 1 PELIiTOK, 10 IPUKPIIUTIOIOTECS Y By3J1aX 3BapIOBaHHAM 0,851
BIIPUTYJ JI0 KYJbOBUX 200 IMJIIHJIPUYHUX BY3JIOBUX €JI€MEHTIB

3. 3 OAMHOYHUX KYTHKIB, M0 MPHUKPIIIIOIOTECS Yy BY3JIaX OJHIEIO
TIOJTUIICIO:

a) 3BapHUMH IIBaMU a0o OonTaMu (HE MEHIN, SK ABOMA), PO3MIIIEHUMHU
B3J0BXK €IeMeHTa, npu | /i . -

— 110 90 BKIIIOYHO I

- moHazx 90 no 120 BKIIFOYHO 0,90 |
- monax 120 mo 150 BkItOYHO (JIHIIIE AJIST €JIEMEHTIB PEIIiTKH ) 0,751
- monax 150 mo 200 BkItOYHO (JIMIIIE 71 €IEMEHTIB PEIIiTKH) 0,701

0) omHuM OostoM pu 1 /i,
- 10 90 BKIIIOYHO I

—noHazg 90 no 120 BKIIFOYHO 0,951
—-mnoHnan 120 go 150 BKIIOYHO (JIMIIE st €IEMEHTIB PEUTiTKY ) 0,851
—-mnoHnan 150 go 200 BKIHOYHO (JIUIIIE TSI €IEMEHTIB PEUTiTKY) 0,801

IIpumirka. | — reoMeTpuyHa TOBXKUHA eJIeMEHTa (BiACTaHb MiXK LICHTPAMH BY3JiB CTPYKTYPHOI KOHCTPYKIIT).
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13.2 Po3paxyHKOBi JOB:KMHH eJIEMEHTIB IPOCTOPOBUX PelIiTYACTUX

KOHCTPYKIiH
iHepuii mepepi3iB  CTUCHYTHX 1

13.2.1 Po3paxyHKOBI JOBXHMHHU 1 pajiycu
HEHABAaHTAKEHUX €JIEMEHTIB MPOCTOPOBUX KOHCTPYKIIH (pucyHok 13.3), BUKOHaHUX 3

OJIMHOYHUX PIBHOIMOJMYKOBUX KYTHKIB MPU BU3HAUYEHI THYUKOCTI CIIiJ IPUIMATH 3T1THO

3 ta0smmnero 13.4 ta BigmnmosiagHo no Tadmuie 13.51 13.6.
B "
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a, 0, B — CyMIILIEHI; T, T — HE CyMIIIIEH1; € — YaCTKOBO CyMIIlI€H] (MTO3HAYEHHS —
nuBrch Tabuii 13.4 1 13.5)
Pucynox 13.3 — Cxemu npoCTOPOBUX PEIIITYACTUX KOHCTPYKIIIH 13 By371aMH B
CYMI>KHHMX TPaHsiX
13.2.2 Po3paxyHKOBI JOBXHHHU 1 paAlyCh IHEpIii pO3TATHYTUX E€JIEMEHTIB,

BUKOHAHUX 3 OJMHUYHUX PIBHOIMOJIMYKOBUX KYTHKIB, MPU BU3HAYEHI THYYKOCTI CIIJ

IIPUUMATH:
JUTS IOSACIB — 3rigHo 3 Tadnurero 13.4;

JUTSl PO3KOCIB XPECTOBOI PEIIITKU 3a pucyHkoM 13.3, a, 1: y IJIOIIMHI TpaHi —
TaKUMH, 10 JOPIBHIOIOTH A0BXKHHI |y 1 pamiycy iHepuii iy, ; 3 IUIONMHN TPaHi — TAKUMH,
0 JIOPIBHIOIOTH TIOBHiM MOBKHUHI po3kocy |y, 1 pamiycy imepmii i, BimHOCHO oOCi,

napayiesbHO1 TUTOIIMHI TpaHi;
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|y ipaniycy inepmii i

Juts po3kociB (pucynok 13.3, 0, B, I, €) — TaKHMH, 110 JTOPIBHIOIOTH JOBKHHI

Ta6anus 13.4 — Po3paxyHKOBI JTOBXKHHH MPOCTOPOBHX KOHCTPYKIIIH, €lIeMEHTH

SIKMX BUKOHAaHI 3 OANHOYHUX piBHOHOJII/ILIKOBI/IX KYTI/IKiB

EnemeHTH pOCTOPOBHUX KOHCTPYKITIH I |

[Tosicu 3rigHO 3.

- pucynkom 13.3, a, 6, B I Imin

- pucynkom 13.3, 1, 1 0,731, min

- pucynkom 13.3, ¢ 0,641, Imin
Po3skocu 3rifgHO 3: .

- pucynkom 13.3, a, 1 Hglye min

- pucynkom 13.3, 0, B, T, ¢, Hly min
Po3mipku 3rigHo 3:

- pucynkom 13.3, 6, ¢ 0,801, Inin

- pucynkom 13.3, B 0,731 Imin

Ipumirka 1.
| gc — YMOBH2 JIOBXHHA, 110 MPUAMAETHCSA 3rigHo 3 Tadnuier 13.5;

OOJITOBUMH 3’ €JHAHHSIMU.

My — KOe]ILiEHT PO3paXyHKOBOI JOBKUHH, 11O NPUAMAETHCS 3riAHO 3 Tabmuuero 13.6.

Mpumirtka 2. Po3kocu (pucynok 13.3, a, 1) B TOUYKax MepeTUHY MOBUHHI OYTH CKpirUIeHI MiX cOOO0F0 3BapHUMH 400

Ta6auus 13.5 — YMOBHI JOBXHHH €JIEMEHTIB MPOCTOPOBUX KOHCTPYKIIIH

{V uemeepmomy psoxy, uemeepmiii xononyi mabauyi 3MIHEHO NO3HAKY HA

niocmasi 3minu No 1}

KoncTtpykitist By3na nepeTuHy eIeMeHTIB

YMoOBHa JT0OBXKHMHA PO3KOCY |
IIPH MIITPUMYBAJIbHOMY €JIEMEHTI1

PELITKH

PO3TATHYTOMY

HCIMPAIOKOIOMY CTUCHYTOMY

OOuzBa cTpUXKHI HE IEPEPUBAIOTHCS I

131, 0,8 la1

[TinTpuMyBanbHUM eEMEHT epepUBAETHC 1
NEPEKPUBAETHCS (PACOHKOIO;
pO3IIIsAyBAIbHUIN €JIEMEHT HE
MEPEKPUBAETHCS Y KOHCTPYKIISAX 3T1THO 3.
pucyakom 13.3, a

pucynkom 13.3,

1,31,

(1,75-0,15n) I,

la1
la1

1,61,
(L9-0,1n) I,

By3on nepetuny enemMeHTIB 3aKpITJICHUH BifT Iy
TOPU30HTAILHOTO MEPEMIIICHHS 3 MJIOIUHU

rpati (aiadparmoro Touo)

Il .
Hpumirka 1. n=-MMmnd "qe | il

d,min'm

m,min d,min

pO3KoCy.

— HaliMEHIIIi MOMEHTH 1HEepLil MONePevHOro Iepepi3y BiANOBIAHO Nosica i

Mpumirka 2. [Ipu N <1 a6o N> 3y popmynax tabauui npuitMaetsbes Bignosiquo N=1 a6o N=3.
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Tabaunus 13.6 — KoedimieHTH po3paxyHKOBOI JOBKUHHU PO3KOCY

3Ha4yeHHs y, npH /i ;. , 0 JOPIBHIOE

min 2

[IpukpiruieHHs po3KOCy 110 MosCiB | 3Ha4eHHS N 110 60 noraz 60 1o 160 OHAT
BKJIFOYHO BKJIFOYHO 160
3BapHUMH IIBaMHu a0o Oonramu (He Tlo 2 1,14 0,54 + 36i_,,/I 0,765

MEHIII HIX JBOMa), PO3MIIICHUMH

BIIOBK POKOCY IMonan 6 1,04 0,54 +28,8i /1 0,740

3a Oy1b SKHX
3HAYCHb

OpxHuM 00JITOM 1,12 0,64 +28,8i_, /I 0,820

Mpumirka 1.

n — auBuch Tadumo 13.5;

| — noexuna, ska IPUIMAETLCA TAKOIO, 1O AOPIBHIOE: | 4 — /UIt po3koci 3a pucynkom 13.3, 6, B, T, €; |, 3rigHo 3
tabmuuero 13.5 — st poskocis (pucynku 13.3, a Ta 13.3, n).

IMpumirka 2. 3Ha4eHHs KoedimieHTa My Tpu 2<n<6 ciig BU3HAYATH 32 TOTIOMOTOIO JIIHIITHOT IHTEPITOIIATLI.
Mpumirka 3. Y Bunajaky, Koau OJMH KiHELb PO3KOCY MPHKPIILIIOEThCS A0 mosica 0e3 3acTOCYBaHHS (PACOHKH 3a
JIOTIOMOTOI0 3BapHHX abo OONTOBUX 3’€IHaHb, a APYTruil KiHenb — d4epe3 (acoHKy, KoeQillieHT po3paxyHKOBOI
JIOBXKMHH PO3KOCY NPUHMAETHCS TaKUM, IO JOPIBHIOE 0,5(1+ ,ud); NpU TPUKPITUIEHHI 000X KiHIIB PO3KOCY OO0
nosiciB uepes daconku — 4y =1,0.

IMpumirka 4. Kinui poskociB 3a pucynkom 13.3, B citifl IPUKPIIUIIOBATH, SIK MPaBUIIo, Oe3 3acTocyBaHHs (acoHOK. Y
I[OMY BHITIQJIKY TPH IXHBOMY MPHUKPIIUICHHI 10 PO3MOPKH 1 Mosica 3a JOMOMOTOK 3BapHHX IIBIB a00 HE MCHIIE HIXK
MBOX GONTIB, PO3MIMIEHHX B3/I0BXK JTOBKHHH PO3KOCY, 3HAYEHHS KoedillieHTa f4, NpHHMaeThesa AK mpu N<2. VY

BUIA/IKY NPUKPIIUICHHS KiHI[iB PO3KOCY OAHMM OOJITOM 3HAYeHHs KoedillieHTa £y MPUAMAIOTH 32 Li€0 TabIuLero, a

npu 06UKCIIeHHI 3Ha4YeHHs | 3rifHo 3 Tabmuuero 13.4 3amicTb 3HAYCHHS f4; TPUAMAIOTH 3HAYCHHS 0,5(l+ My )

13.2.3 Po3paxyHKoBi noBkUHH | i pamiycu iHepuii i eneMeHTiB, BUKOHAHHX 13

TpyO UM MapHUX KYTHKIB, CIIiJ mpuiimMaTH BiamosigHo g0 13.1.1 — 13.1.3.

13.3 Po3paxyHKOBi 10B:KMHM KOJIOH (CTOSIKIB)

13.3.1 PospaxynkoBi nosxuau |l Komon (cTosikiB) mocTifiHOro Mo MOBKHHI

nepepizy abo OKpeMHX JUISTHOK CTYIIHYACTUX KOJIOH CJIiJl BU3HAYATH 3a (OPMYJIIOH0
e = ad, (13.2)

1e (t — KoeiIEHT pO3paxyHKOBOI JIOBXKUHHU KOJIOHH,

|, — reomerpryHa 1OBKHHA KOJOHHU, OKPEMOT 11 TISHKM a00 BUCOTA IMOBEPXY.

c

13.3.2 Tlpu Bu3HaA4eHI KOEQIIIEHTIB PO3PAXyHKOBOI JOBKHWHU KOJOH (CTOSIKIB)
3HAYCHHS TO370BXKHIX CHJI B €JIEMEHTaX CUCTEMH CITiJl MPUHUMATH, SK MPABHIIO, IS TOTO
K CaMOTO CITOJTYYeHHS PO3PaXyHKOBUX HABAHTAXKEHb, JUIS SIKOTO BUKOHYETHCSI TIEPEBIPKa
CTIMKOCTI KOJIOH (CTOSIKIB) Ta €IIEMEHTIB iX Tepepi3iB BIiAMOBITHO 10 BHMOT

pozauti 81 10.

103



ABH B.2.6-198:2014

JlomyckaeTbcsi BU3HA4YaTH  KOEQILIEHT PO3PAXYHKOBOI JOBXHHM  KOJOHHU
MOCTIHHOTO MO JIOBXKUHI MEpepi3y Ta OKPEeMOi IUISHKH CTYIIHYACTOI KOJIOHM JIUIIE IS
TaKOTO CTOJYYCHHS PO3PAaXyHKOBUX HABAHTAXKEHbB, SIKE XapaKTEPU3Y€EThCS HANOUTHITAM
3HAYEHHSM MOB3J0BXXHBOTO CTUCKAJIIBHOTO 3yCHIIJIS Y KOJIOHI Ta Ha OKpeMI 1i DUISHIT, 1
OJlep’KaHl 3HAYCHHA KOE(PIIIEHTY p BHUKOPUCTOBYBATH [JJs IHINUX KOMOIHAIIN
HAaBAHTAXKCHb.

[Ipn Bu3HaYeHHI KOE(DIIIEHTIB PO3PAXyHKOBOI JOBXHHHU KOJIOH (CTOSIKIB) paM
HEOOXITHO PO3PI3HATH 3akpiryieHl (HEeBUIbHI) Ta HE 3aKpilvieHi (BUTbHI) paMH Bif
nepekocy. Y MepHioMy BHUMAAKY BY3JIM KpPIIUICHHS PUTENIB J0 KOJOH 3aKpiIlieHl BiJ
TOPU30HTAJILHUX MEPEMIIICHD Y TUIOMIMHI PaMU; Y IPYTOMY BUIIAJKY — HE 3aKpIIUICH] B
TaKUX TEPEMIILCHb.

Pamu 3 >KOpCTKMM 3BapHUM 3’€QHAHHSM pPHUTENIB 1 KOJOH Ta >KOPCTKUM
3alllEMJIEHHSM KOJIOH Yy (yHJaMeHTaX, Takl [0 PO3KPIIJIEHI y CBOIM IUIOIIMHI
€JIeMEHTaMH KOPCTKOCTI (CUCTEMOIO B’SI3€M, CTIHKAMM, KOPCTKHUMH TUCKAMH MMOKPUTTIB
1 TIEpPEeKPUTTIB Ta IHIIMMU KOHCTPYKIISIMH), CIJiJI BBaXAaTH HEBUIBHUMH, SKIIO
AKOPCTKICTh Ha 3CYB PO3KPIIUICHOI €JIeMEHTaMU >KOPCTKOCTI paMH HE MEHIIEe HIXK y 6
pa3iB TEPEeBUIIY€ BIAMOBIAHY XOPCTKICTh paMu 0€3 PO3KPIMUIIOBAIBHUX EJIEMEHTIB
KOPCTKOCTI.

13.3.3 KoedirieHTH pO3paxyHKOBOI JOBKWHU 4 KOJIOH (CTOSKIB) TOCTIMHOTO 3a
JTOBXHHOIO TIepepi3y CIIiJI BU3HAYATH 3aJI€KHO BiJl YMOB 3aKPIIUICHHS iX KIHIIB 1 BHIY
HaBaHTAKCHHA. JIJIsI MEsSKUX BWITAJIKIB OMOPHOTO 3aKPIMJICHHS 1 BUY HaBaHTAKCHHSI
3HA4YCHHA Koe]ilieHTa ¢ HaBeaeH1 B Tabmui 13.7.

BusHaueHHss po3paxyHKOBUX JIOBKMH KOJOH (CTOSIKIB) Ta KOE(IIIEHTIB
PO3paxyHKOBOI JOBKHHHM 1 BUKOHYBATH 3T1THO 3 JOJIaTKOM P.

BusnadeHHs1 po3paxyHKOBOI JOBKHUHH €JIEeMEHTa, PO3KPITIJICHOTO B’sS3aMU B OJHIN
IUTOIIMHI BU3HAYATH 3T1AHO0 3 Tabiaunero P.1.

KoeditieHTH po3paxyHKOBOiI JOBXUHHU KOJIOH (CTOSIKIB) MOCTIMHOTO MO JOBXKHUHI
nepepizy 3 MNPYXKHUMHU 3aKpIIJICHHSMU KIHIB CJiJl BHU3HA4YaTH 3a (OpMyJaMu,
HaBejeHUMH y Tabmuisix P.2, P.3.

Taoauns 13.7 — KoedimieHTn po3paxyHKOBOT TOBKHUHHU KOJIOH (CTOSIKIB)
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N N N
| | |
Cxema oropHoro s = | T §
3aKpIMJICHHS KOJIOH \ | I E
(cTosIKiB) 1 BUJ | / / E
HaBaHTAXKCHHS N / / v =
U 0,5 1,0 20 | 0,725 | 1,12

13.3.4 KoedirieHTH po3paxyHKOBOI JOBXHHU 4 KOJIOH TTOCTIHHOTO 3a JTIOBKUHOIO
nepepizy y IUIONIMHI BIIBHUX 1 HEBUIBHUX paM IPHU JKOPCTKOMY 3BapHOMY 3’ €HAHHI
pUTelliB 3 KOJOHAMM 1 IPU OJHAKOBOMY 3aBaHTaXEHHI PO3MILIEHUX B OJHOMY pIBHI
BY3JIiB CJI1J] BU3HAUaTH 3a popmynamu Tadaui 13.8.

13.3.5 KoedirieaTn po3paxyHKOBOI JOBXHHH ( KOJIOH (CTOSIKIB) 1 sipycy
OJTHOIIPOTIHHUX 1 OaraTONpPOTIHHMX paM JIOMYCKA€ThCS BU3HAYaTH BIANOBIIHO [0
tabymm P.4.

13.3.6 Tlpu BimHomenni H/B>6,0 (me H — moBHAa BHCOTAa BIIBHOI
0aratonoBepxoBOi pamu, B — mmMpuHAa a00 3arajJibHUM MPOTiH paMH) MOBUHHA OyTH
nepeBipeHa 3arajibHa CTIMKICTh paMU B HUJIOMY SIK KOHCOJIBHOTO CTPHIKHS HACKPI3HOTO
nepepisy, 3aleMIEHOr0 Ha Oropi.

13.3.7 Tlpu HepiBHOMIPHOMY HaBaHTa)XEHHI BEPXHIX BY3JIB KOJOH Yy BUIbHIM
OJIHOMOBEPXOBIA paMi 1 HAsBHOCTI >KOPCTKOTO JHCKAa MOKPUTTA ab0 TOPU30HTAIBHHUX
pPO3MIPOK, PO3TAIIOBAHUX IO BEPXY YCIX KOJOH 1 COPSIMOBAaHUX 13 IUIOHIMHHU pPAMH,

KOe(DILIEHTH PO3PAaXyHKOBOI JIOBXKUHU f,; HANOUIbII HABAHTAKEHO! KOJIOHH Y IJIOIIMHI

pamu ciiiji Bu3Ha4YaTH 3a GOpMyIIom:

, (13.8)

ne @ — Koe(imieHT po3paxyHKOBOI JOBXHHH KOJIOHH, IO TEPEBIPSETHCH,
oOuucnenwnii 3a hopmynamu Tabmui 13.8;
l., N, — BiznmoBigHO MOMEHT iHepLii epepisy i MO3M0BKHE CTUCKAIBHE 3yCHILIS

y HalOUJIbIIl HABAHTAXKEH1 KOJIOHU PO3IJISIIYBAHOI paMu;
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D N, DI, — BigmoBigHO cyMa poO3paxyHKOBHX IO3IOBXKHIX 3YCHJIb i MOMEHTIB
i i

1HepIlii mepepi3iB yCiX KOJOH PO3TIISIyBaHOI paMu 1 HEe OUIBII HIK YOTHPHOX CYCITHIX
pam (1o ABi 3 KO)KHOTO OOKY PO3IIISIIYBAHOI paMM); TIPH IIbOMY BCl TIO370BXKHI 3yCHIIISA
CHiJ BU3HAYATH IS Ti€T K camMoi KOMOIHAIlli po3paxyHKOBMX HaBaHTaXe€Hb, 3a SKOI B

KOJIOHI, 1[0 MEPEBIPAETHCS, BUHUKAE PO3PAXYHKOBE MO3A0BKHE 3ychiuist N..
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Tabmmusa 13.8 — @opmynu 111 BuU3HAYEHHS KOE(ILIEHTIB  PO3PAXyHKOBOI
JIOBKMHHU KOJIOH paM

KoedimienT y hopmynax
Cxema pamu (13.3) — (13.7) Koeditient u
b T »
BibH1 pamu
N Js‘.f N 11
‘Jc Jc ) Isllc
T p=0 i 0,38
N ; N N u=2[1+-= (13.3)
Jig 4 s 4 n
A A k(n,+n,)
: Iy : u':zi k+1
M gy Y Ll
‘Jc ‘Jc o Isllc
: ['1. c'1
n+0,56
M uig g N P “=\n+o14 134
do| | v k(n,+n,)
m'v['..r 1'.'2. k+1
NN N NN Bepxniii moepx  [[Ipun<0,2
[ et | =~ [ Yog | %2 | =l k(p,+P) | 2k(n +n,) . (p+0,68)/n+0,22 (13.5)
o I I I I k+1 k+1 J0,68p(p+0,9)(n+0,08)+0,In =
I di | <2 Cepenniit noBepx
Iy - - =L | ket po) | K(M+1,) lipun>02
k+1 k+1 (p+0,63)n+0,28
Huxniii moBepx H= /(p70.9) 70 (13.6)
2k(pl+ p2) k(nl+n2) ) )
k+1 k+1
HesinpH1 pamu
aoN* N NoONON BepxHhiit moBepx
?F“Js‘.' I i IJs'I IJs2ID_;;--‘-’ 0,5(p1+ pz) n +n,
;c o ol Jo| sl e L p Cepenniit moBepx _ A+ 0,46(p+n)+0,18pn (13.7)
I ; Bo | %2 [|0.5(p+p,) |0.5(n +1,) 1+0,93(p +n)+0,71pn '
Iy = S, by = HuxHiit moBepx
P+ P, ‘O,5(n1+n2)

Mpumirka 1. 1, 1, I, l;, — MOMEHTH iHEpIIT PO3PAXYHKOBHX MEPEPI3IB PUTENIB, AKI NPUISTAKOTh BiAMOBIIHO J0

BEPXHBOTO 1 HUJKHBOTO KiHI[IB KOJIOHH, III0 NIEPEBipSAETHCS;
I, |, — BianoBinHO MOMEHT iHeEpIIii PO3PaxyHKOBOTO MEPepi3y i FeOMETPUYHA JJOBXKKUHA KOJIOHH, KA TIEPEBIPIETHCS;

|, |, —mporouu pamu; K — KibKicTh MPOroHis;

. Il - Il - [

yn,=-2¢;  _lile, p =_i2¢.
7 p = P,

Il I, ™00 I,

MpumiTka 2. [{yis kpaiiHboi KOJIOHU BiIbHOT OaraTtonporiHHoT paMu Koe(illieHT A ci1iJ BU3HAYaTH NPH 3HAYeHHAX [

i N, IPUAHATHX K 7151 KOJIOH OJHOIPOTIHHOI pamMHu.
Mpumirka 3. Jlna oaHonporinHoi GaraTonoBepXxoBoi pamu npu obuucienHi P, i N, y dopmynax (13.5) — (13.7)

npuiiMaetbes P, =N, =0.

13.3.8 KoedirienTn po3paxyHKOBOiI TIOBXKUHU ( OKPEMHX JIJISTHOK CTYMIHYACTUX

KOJIOH Yy IUIOIIUHI paMU PEKOMEHAY€EThCSI BU3HAYATH 3T1IHO 3 1oAaTkoM C.
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[Ipn Bu3HaueHH1 KOE(DIIIEHTIB PO3PAXyHKOBOI JIOBXKHUHHM 4 JJIA CTYIMIHYACTHX
KOJIOH paM OJIHOMOBEPXOBUX MPOMUCIOBHUX CIOPY/ AOMYCKAETHCS:

- HE BpaxOBYBAaTH BIUIMB CTYMNEHS 3aBaHTAXEHHS 1 JKOPCTKOCTI CYCIAHIX
KOJIOH;

- JUis 0araTomporiHHMX paM (3 KUIBKICTIO MPOTOHIB JBa 1 Oumbine) 3a
HASIBHOCTI1 KOPCTKOTO JIMCKa MOKPUTTS a00 TOPU30HTANIBHUX MO3IOBXKHIX 1 MONEPEUHUX
B’s3el 13 pO3MIpKaMH, PO3TAIllIOBAaHUMU II0 BEPXY BCIX KOJOH, $KI 3a0e3MeuyroTh
MIPOCTOPOBY POOOTY KapKaca CIOpyJ, BU3HAUATH PO3PAXyHKOBI TOBXKHHHU KOJOH SIK JJIs
CTOSIKIB, HEPYXOMO 3aKpIIJICHUX Y PiBHI BY3JI1B CIIOJYUYEHHS 3 PUTEIISIMU PaM.

13.3.9 Tlpu Bu3HayeHHI KOEQIIEHTIB PO3PAXYHKOBOI JTOBXKHHU KOJIOH PaMHHUX
cuctem 3rigao 3 13.3.3 — 13.3.8 nmomyckaeThCs BpaxoBYBaTH BIUIMB XapaKTepy
nedopMyBaHHS CUCTEMH ITi]] HaBaHTaXKEHHSM BiOBIIHO 10 P.2.

13.3.10 Po3paxyHKOBI [OBXHHHM KOJOH y HampAMKy 3 TIUIOIIMHUA pamH
PEKOMEHAYEThCS, SIK TPaBWIO, NMPUMUMATH TaKUMH, IO JOPIBHIOIOTH BIJCTaHI MIX
By3JIaMU 3aKpIIJICHHS KOJIOH BiJI TOPU3OHTAIBHUX TMEpPEMIIIeHb 13 ITUIONIMHU pamMu
(omopamu KOJIOH, MiAKPAaHOBHX OaloK 1 MIAKPOKBAHUX (epM, BYy3IaMH KPIIUJICHHS
€JIEMEHTIB B’s13€H 1 pureniiB ToIIo). Po3paxyHKOB1 JOBXHHH JOMYCKAE€ThCS BU3HAYATH HA
M1JCTaBl PO3PaXyHKOBOI CXEMH, SIKa BpaXxoBYe (PaKTHUHI YMOBHU 3aKPIIUVICHHS KOJIOH.

13.3.11 Po3paxyHKOBY JOBXKHHY TUIOK IJIOCKHUX OMOp TPAHCIIOPTEPHHUX Tajepe
PEKOMEHIYEThCS IPUIMATH TAaKOIO, 1110 JI0PI1BHIOE:

- y TMO3/I0BKHBOMY HANpPAMKY rajiepei (3 IJIOMIMHUA OMOpPH) — BHCOTI OMOPHU
(Bi HM3Yy 0a3u J0 OCi HUKHBOTO mosica hepMu abo Oanku), TOMHOXKEHIA Ha KOoe(iIieHT
M, BUBHAYCHHUM SIK U1 CTOSIKIB MOCTIMHOTO 3a JOBXXHHOIO TEpepi3y 3alie’KHO BiJl YMOB
3aKpIIJICHHS 1X KIHIIIB;

. y TONEpEeYyHOMY HamNpsIMKy rajiepei (B IUIOMIMHI OMOPH) — BIACTaHI MIXK
[IEHTpaMHu BY3JIB PEIIITKH; TIPH [IbOMY TOBHUHHA OyTH TIEpeBipeHa 3arajibHa CTIWKICTh
OTOpPU B IIJIOMY SIK KOHCOJIbHOTO CTPWIKHS HACKPI3HOTO Tepepi3y, 3alieMJICHOTO B

OCHOBI.
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13.4 I'paHM4Hi THY4YKOCTI eJleMeHTIiB

13.4.1 PexomeHayeThess mo0 THYYKicTh eneMeHTa A = lg / 1 He mepeBuInyBaia
3HaueHHA Ay = 200 17151 CTUCHYTHX eJeMeHTIB 1 Ay = 400 [J1s1 pO3TSATHYTUX €IEMEHTIB.

{Ilynkm 13.4.1 euxnadeno & nositi pedaxyii na niocmasi 3minu No [}

13.4.2 YV pa3i nepeBUIICHHS 3HAUY€Hb THYYKOCTI, BKazaHux B 1. 13.4.1, ciix
J0JIATKOBO TIEPEBIPSITH MIMHICTG 1 CTIHKICTh TaKWX €JIEMEHTIB Ha JIII0 MICIIEBUX
HaBaHTAXEHb 111 YaC TPAHCIIOPTYBAHHS 1 MOHTAXY.

{Ilynkm 13.4.2 suxnadeno 6 Hogil pedaxyii Ha niocmasi 3minu Ne 1}

{ Tabnuyro 13.9 eunyueno na niocmaei 3minu Ne 1}

{ Tabnuyro 13.10 sunyueno na niocmasi 3minu Ne 1}

14 PO3PAXYHOK JJMCTOBHUX KOHCTPYKIIN
14.1 Po3paxyHoOK 00010HOK 00epTaHHS HA MILIHICTh

14.1.1 Po3paxyHOK Ha MIIHICTh JTUCTOBUX KOHCTPYKIIiH (00OJIOHOK O0OEpTaHHS 3a
pucynkamu 14.1; 14.2 ta 14.3), sxi nepeOyBalOTh y 0€3MOMEHTHOMY HAINpPYKEHOMY

CTaHi, CJIiJl BUKOHYBATH 32 (OPMYJIOIO:

Y
R,7

o} —o,0,+0; +3r} <1, (14.1)

1€ Y. — Koe(]illeHT yMOB pOOOTH KOHCTPYKIIIHM, SIKHA TPU3HAYAETHCS 3TIAHO 3
Tabmuuero 5.1.

Ox 1 Oy — HOpMaJIbH1 HAIIPYKEHHS y JIBOX B3a€EMHO MEPIEHIUKYISIPHUX HAMPSIMKAX;

Ty — JOTUYHI HAMIPYXKEHHS Y TOULl CTIHKMA OOOJIOHKH, SIKA PO3IJIAIA€ETHCS,

[Ipu 1boMy aOCOJIOTHI 3HA4YEHHS TOJIOBHUX HAINPYKEHb TOBUHHI OyTH HE
OUTBIIIMMH 32 3HAYCHHS PO3PAXYHKOBUX OIMOPIB, IOMHOXEHUX HA ..

14.1.2 HanpyxeHHss y O€3MOMEHTHHUX TOHKOCTIHHMX OOOJIOHKaX OOEepTaHHS
(pucyHok 14.1), sxi nepeOyBarOTh 1M1 TUCKOM PIUHU, Ta3y a00 CHITKOTO MaTepiary, CJIil

BU3HA4yaTu 3a GopMyJIaMHu:
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_ I:abc
M —k (14.2)
o
0, :(%__1] I, (14.3)
rl

Jie 011 02 — BIJITIOBIIHO MEpU/IIaJIbHE 1 KIJIBLICBE HAIIPY)KCHHS;

Fabc — TIpoOEKIist Ha BICh Z — Z 00OJIOHKH TTOBHOTO PO3PAaxXyHKOBOI'O THCKY, IO JIi€
Ha yacTUHY o0osionku abc (pucynok 14.1);

r, @ — paaiyc i KyT, moka3aHi Ha pucyHKy 14.1;

t — ToBIIMHA 000JIOHKH;

p1 — PO3PAXYHKOBUI TUCK HA OJMHUIIO HOBEPXHi 000m0HKH, H/MM?;

I1, 2 — pajlycy KpUBU3HU Y TOJOBHUX HAIpPSAMKaX CEpeaHbOT TOBEPXHI 00OJOHKH.

z 4 'N

. :

0 4
g1 01
Ebc il =
! r] 0
a ‘ (4
! Fa
7, N
z Z
Pucynok 14.1 — Cxema Pucynok 14.2 — Pucynok 14.3 — Cxema
000JIOHKHM 00epTaHHs CxeMa KOHIYHO1 KOHIYHOT 000JIOHKH 00epTaHHS

000JIOHKU O0EpTaHHsl  MPH J1i MO3A0BKHLOTO 3YCHILIIS
CTHCKY
14.1.3 HanpyxeHHSI y CTUCHYTHMX OE€3MOMEHTHHUX TOHKOCTIHHMX OOOJOHKax
obOepTaHHs, 10 TIepeOyBarOTh IiJl BHYTPIITHIM PIBHOMIPHUM THCKOM, CJIiJ] BU3HAYHUTH 32
dbopmynamu:

- JUTISL TATTTHIPUIHUX

D,
01:2_2,[; 02

,
= pTZ : (14.4)

- U1 chepUIHHIX
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Pl
0, =0, =">— .
17 % T : (14.5)
- UIS KOHIYHHUX
__Pr . = P
1" tcoso > tcosd’ (14.6)

1€ p2 — PO3PAXYHKOBUN BHYTPIIIHIN THCK Ha OJUHUIIIO MIOBEPXHI 000JIOHKH;

I — paziyc cepeHbO1 MOBEPXHI OOOJIOHKHY;

6 — KyT M TBIpHOIO KOHYCa 1 HOTO Biccto Z — Z (pucyHok 14.2).

14.1.4 Tlpu mnepeBipill MIIIHOCTI OOOJIOHOK y MICISAX 3MIHM iXHBOI GopMH UHU
TOBUIMHU, a TaKOXX 3MIHM HABaHTa)XXEHHsS CJ1J BpPaxOBYBaTH MICIIEBlI HamNpyKEHHs

(xpaitoBuil eeKr).

14.2 Po3paxyHoK 000J10HOK 00epTaHHS HA CTINKICTH

14.2.1 Po3paxyHOK Ha CTIMKICTh 3aMKHYTUX KPYTOBUX IIMUIIHAPUYHUX OOOJOHOK
oOepTaHHs, PIBHOMIPHO CTHUCHYTHX Y IapajellbHOMy JO TBIPHOI HAaNpsSMKY, CI1J

BUKOHYBATHU 3a (HOPMYJIOIO:

617n <1

: 14.7
Gcr,lyc ( )

1€ 01 — PO3paxyHKOBE HaNpPyKEHHS B 000JIOHII];

Ocr,1 — KpUTUYHE HAMPYKEHHS, 1110 JOPIBHIOE:

npu r/t <300 — MeHIIOMY i3 3Ha4YeHb YRy um CEL/r;

npu r/t>300 — o, =CEt/r;

TYT I — paJilyC CepeIMHHOI MOBEPXHI 000JIOHKH;

t — ToBIIMHA OOOJIOHKH.

3nauenns koedimientiB yupu 0<r/t<300 caix BusHaumMTH 33 GOPMYIIOIO

R, \r
v :0,97—(0, 00025+0’95EyjY' (14.8)

3HaueHHs Koe]iIleHTy C CIij] BU3HAYATH 3TiHO 3 Tabnuiero 14.1.
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Taboauua 14.1 — KoediiieHT ¢ a1 po3paxyHKy 000JOHOK Ha CTIMKICTh

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

VY BUMaKy MO3aIieHTPOBOTO CTUCKY Yy MapajleIbHOMY J0 TBIPHOI HANMPSMKY a0o B
pa3i YMCTOTO 3rUHY B JiaMeTPabHIN TJIONIMHI MPU 3HAYCHHAX JTOTHYHUX HAMPYKEHBb Y
pPO3paxyHKOBOMY Tiepepisi, Je /i€ HaWOUIbINKA 3TUHAJIBPHUNA MOMEHT, IO HE

)¥2, HanpyxeHHSA Oy1 TMOBMHHO OyTH 30iIbIICHE B

nepeBuInyoTh 3HadeHHs 0,07E(t/r
(1,1-0,1 6} / 01) pasis, ne O, — HaiiMeHILIC HANPYKEHHsS (IIPH LBOMY, HAIPYKCHHS
PO3TATY HEOOX1JIHO MPUMMATH 31 3HAKOM «MIHYC).

14.2.2 'V Ttpybax, mo po3paxoBYIOTHCSA SIK CTHCHYTI a00 IMO3alleHTPOBO CTHUCHYTI

CTPIIKHI IIPH YMOBHIii rHyuKocTi 4 = AR, /E 20,65 noBuxHa OyTH BUKOHAHA YMOBA:

r E
T a R_y' (14.9)
Taki TpyOWm cmifi po3paxoByBaTH Ha CTIMKICTH 3rigHO 3 po3aiutamu 8 1 10

HE3AJIEKHO BiJl PO3PaxXyHKY Ha CTIMKICTh iX CTIHOK. ¥ BUmaiKy, skmo r/t<0,5z /E/R,,
TO PO3pPaxyHOK Ha CTIAKICTh CTIHOK O€3IIOBHUX YH €JIEKTPO3BAPHUX TPYO HE MOTPIOEH.
14.2.3 lunmiaapyuyHa TaHenb, oOmepTa B3J0BXK JBOX TBIPHMX 1 JBOX Jyrax

HaIpPsIMHO1, PIBHOMIPHO CTHCHYTa BJOBX TBIpHHUX, MPH < (me b — mmpunHa
MaHesi, BUMIpSHA B3JIOBXK JTyTry HAMPSAMHOI) MOBUHHA OyTH po3paxoBaHa Ha CTIHKICTh SIK
IJIaCTUHKA 3a (POopMyJIaMH:

- IpU po3paxyHKoBoMY HarpyxeHH1 o< 0,8 Ry

b E
~<19 /— -
t . (14.10)

- IIpH pO3paxyHKOBOMY HaIlpykeHHI o = Ry

b 37

T " (14.11)
1,1+ SOOEy

Ipu 0,8R, <o <R, Haitbinpme sizHomenns D/t cmix BusHauaTu mimiiinoro

THTEPIOJISAIIEO.
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2 . o .
Skmo b°/rt>20, to mamens ciix po3paxoByBaTH Ha CTIMKICTH K OOOJIOHKY

BiamoBigHo 10 14.2.9.

14.2.4 Po3paxyHOK Ha CTIMKICTh 3aMKHYTOI KPYTOBOi IMIIHIPHUYHOI OOOJOHKH

oOepTaHHs TP J1i 30BHIMIHBOTO PIBHOMIPHOTO THUCKY p, CIIPSIMOBAHOT'O HOPMAJIBHO J10

O19HOT TOBEPXHI, CJI1i] BAKOHYBATH 3a (HOPMYJIOIO:

02}/[1 < 1
==, 14.12
O-cr,27/c ( )

ne o, = pr/t — po3paxyHKOBe KilIbl[eBE HAIPYKECHHS B 00OIOHIILI;

Ocr,2 — KDUTUYHE HAMPY>KEHHS, 1110 BU3HAYAETHCA 38 (POPMYIAMMU:

npu 0,5<1,/r<10

r(t 3/2
G s :0,555—@ , (14.13)

ICl

npu |, /r>20

2
t
O-cr’Z = 0’17E(Fj y (14.14)

opu 10 < lg/r< 20 HampyXeHHS Oy CIII BH3HAYATH 3a JIHIHHOIO

THTEPIOJIALIEIO.

Tyt |l — moBXHHA HUTIHAPUIHOT OOOIOHKH.

Ta x cama o000JIOHKa, ane NIAKPIIJIEHA KUIbLIEBUMHU pedpamMu KOPCTKOCTI,

pO3MIIIEHUMHU 3 KpokoM S >0,5r Mk ocsmMu pebep, moBMHHA OyTH po3paxoBaHa Ha

CTiHKiCTB 3a hopmyrnamu (14.12) — (14.14) i3 3amiHOIO B HUX 3HA4CHHS l¢1 HA 3HAYCHHS S.

VY upomMy BUNIAJKy NOBMHHA 33/I0BOJIBHATHUCS MEPEBIPKA 3arajibHOI CTIMKOCTI pedpa

y CBOi{ IUIOIIMHI, BUKOHAHAa SK JJIS1 LIEHTPAJIbHO-CTHCHYTOI'O CTPHIKHS BIIIOBIIHO

10 8.1.3 Ha 11110 Mo310BKHBOTO 3ycuiuia N = prs Ipu pO3paxyHKOBIN JAOBXKHUHI CTPHIKHS

les = 1,8r; mpu mbOoMy y pPO3paxyHKOBHH Iepepi3 pedpa >KOPCTKOCTI CIiJ BKJIFOYATH

ninsaku o6ononku 3asmmpimku 0,65t /E/R, 3 xoxknoro 6oky Bix oci peGpa, a yMOBHa

riyuxicts crpukas A =A,|R,/E He nosunna nepesumtysat 6,5.

[Ipu BuUKOpHUCTaHHI OJHOCTOPOHHBHOTO pedpa >KOPCTKOCTI HOTO MOMEHT IHEpIi
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CJIi OOYMCITIOBATH BITHOCHO OCI, 1110 301ra€ThCs 3 HAMOIMKUOIO MTOBEPXHEIO 000JTOHKH.

14.2.5 Po3paxyHOK Ha CTIMKICTh 3aMKHYTOI KPYroBOi HMIIHAPUYHOI OOOJOHKH
oOepTaHHs, sfKa MIAJSATae OJAHOYACHIN [ii 3yCWib, 3a3HAYCHHMX BiAmoBigHO 10 14.2.1 1
14.2.4, cnijg BUKOHYBATH 32 (OPMYJIOIO:

ey o
y—(—1+—2]<1, (14.15)
2

7 c O-cr 1 O-cr,

JI€ otr.1 OOUHCITIOIOTH 3TigHo 3 BuMoramu 14.2.1, a o2 — BigmoBigHo a0 14.2.4.
14.2.6 Po3paxyHOK Ha CTIHKICTh KOHIYHOI 0OOJIOHKH OOEpPTaHHS 3 KyTOM HaXWITy
cTinku @ < 60°, ctucHyTol MO3M0BAKHKOIO cuior N BIoBxk oci (pucyHok 14.3), crmif

BUKOHYBATH 32 (OPMYJIOL0:

Ny
—n <L ]_’
Ny (14.16)
ne Ner— KpuTHYHA CHJIa, IO BU3HAYAETHCS 33 (HOPMYJIIOH0:
N, =6,28tc,, I, cos’ 6, (14.17)

TyT t — TOBIIMHA 0OOJIOHKY;
Ocr,1 — 3HAUCHHSI KpUTUYHOTO HAMPY>KeHHsI, o0unciene 3rijHo 3 14.2.1, 13 3aMiHOI0
paziyca I Ha pajilyc Iy, 1110 JOPIBHIOE:

. 0,9r, +0,1r;

n 050 (14.18)

14.2.7 Po3paxyHOK Ha CTIMKICTb KOHIYHOI OOOJIOHKM oOOepTaHHs TpH i
30BHIIIHBOTO PIBHOMIPHOTO THUCKY p, CIPSMOBAHOTO HOPMAaJbHO 10 OIYHOI MOBEPXHI,

CJI1JI BUKOHYBATH 32 ()OPMYJIOI0:

o,

—=-<1 (14.19)

Gcr,zyc
ne 0y =pry [ t— po3paxyHKOBE KiJbIICBE HAMPYKEHHS B 000JIOHIII;
Ocr.2 — KpUTUYHE HAMIPY>KEHHS, 1[0 BUBHAYAETHCS 32 POPMYJIOIO:

3/2
|t
O™ 0’ S5E h_(r_j ) (1420)

ae I'm — pajiyc, 1o BU3HAaYaeThes 3a popmyroro (14.18);
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hm — BUCOTa KOHIYHOT 000JI0HKH (MK OCHOBaMHU).
14.2.8 Po3paxyHOK Ha CTIMKICTh KOHIYHOI OOOJIOHKH OOEpTaHHs, L0 MiAJIATaE
OJIHOYACHIM i1 HaBaHTa)XkeHb, 3a3HaueHUX B 14.2.6 1 14.2.7, cmig BUKOHYBaTH 3a

dbopmyoro:

In i_yi <1
Ve | Ner Ocr 2 (14.21)

ne 3HaueHHS Ner 1 o2 cnmig oOuwcmroBaTH 3a (opmynamu (14.17) i (14.20)
BIIIIOBIIHO.

14.2.9 Po3paxyHOK Ha CTIMKICTh MOBHOI cepruHOi OOOJOHKH (YU i CErMeHTa)
npu I/ t < 750 1 gii 30BHINTHKOTO PIBHOMIPHOTO THCKY p, CIIPSIMOBAHOTO HOPMAJIBHO 1O ii

MOBEPXHI, CJI11 BAKOHYBATH 32 (hOPMYJIOIO:

07
—n <1
-, 14.22
GCf'}/C ( )
ne 0 = prl/2t — pospaxyHKOBe HANPYKECHHS;
o, =0,1Et/r — KpuTHYHEC HaNpPyXEHHs, M0 NPHUHAMAETHCA HE OLTBIINM 3a

3Ha4eHHS Ry;

TYT I — pajilyc cCepeAMHHOI MOBEPXHI CheprUuHOi 000TOHKH.

14.3 OcHOBHi BUMOTH /10 PO3PaXYHKY CTaJeBUX MeMOPAHHUX KOHCTPYKILii

14.3.1 Po3paxyHOK MeMOpaHHMX KOHCTPYKI[IH TIOBUHEH BUKOHYBaTUCS 3
ypaxyBaHHSAM CIIUIbHOI POOOTH MEMOpaHU 1 €JIEMEHTIB KOHTYpY, iX 1e(OopMOBaHOIro
CTaHy, T€OMETPUYHOI 1 KOHCTPYKTHMBHOI HENIHIMHOCTI MEMOpaHH, a TaKOX 3MIiHU
pPO3PaxXyHKOBOI CXEMHU KOHCTPYKIIii, MO OOYMOBJE€HA MPHUHHATOI MOCIHIIOBHICTIO
MOHTaXXy, CUJIOBHX 1 TEMIIEpATypHUX BIUIMBIB.

143.2 Tlpu po3paxyHKy MeMOpaHHUX KOHCTPYKIIM OOMUpaHHS KPOMOK
MeMOpaHU Ha TPYKHI €JIEMEHTH KOHTYpPY CJIiJI BBaXATH IIAPHIPHUM B3JOBXK JIIHIT
OoONUpaHHA 1 CHPOMOKHUM TIepeIaBaTH 3CYB Ha €JIEMEHTU KOHTYDY.

14.3.3 HopmanpHi 1 [OOTHYHI HAmpyXeHHS, PO3MOAUICHI B3J0BX KPOMOK
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MeMOpaHH, CJiJ BBaXATH YPIBHOBOXKEHUMH CTHUCKOM 1 3THHOM OIIOPHOTO KOHTYpPY B
TaHTE€HIIAJIBLHIN TUIOIIMHI.

14.3.4 ToBmumHa MeMOpaHH BH3HAYA€THCS PO3paxyHKOM BiamoBigHo 10 14.1.1 3
ypaxyBaHHSM MOXJIMBUX BIOXWJICHb TOBIIMHM 1 MIIHICHUX  XapaKTEPUCTHUK
TOHKOJIMCTOBOTO TPOKATy BiJ XapaKTepUCTUYHUX 3HAYECHb, HOPMOBAaHUX PO3MIpiB
r€OMETPUYHUX HEJOCKOHATIOCTEH, OOYMOBJICHUX 3aCTOCYBAaHHSIM MPUHHATOTO METOAY
MOHTaxy. lIpu po3paxyHKy MPOTOHHOI YaCTHHHM TIOKPUTTS CJiJ O0OMEeXyBaTHCA
MPY>KHBOIO CTAII€I0 POOOTH MaTepialy.

[Tpu po3paxyHKy Ha MIIHICTh 3a GopMmyioro (14.1) koediieHT ymMOB podoTu yl .
KOHCTPYKIIIA TpU BpaxyBaHHI BIIXWICHHS TEOMETPUYHUX PO3MIPIB 1 MIIHICHUX
BJIACTHBOCTEH JIMCTOBOTO MPOKATy, TEOMETPUYHUX MOYATKOBUX HEAOCKOHAIOCTEH MOXKeE
OyTu yTOuHEeHUH 3a PopMyIIoLO:

L O (14.23)

e Vo) — CKIazoBa KoedilieHTa yMOB POOOTH KOHCTPYKUiH I L] )¢, 10 BpaxoBye

BIJIXMJIEHHS] TEOMETPUYHUX PO3MIPIB 1 MII[HICHUX BJIACTUBOCTEH JINCTOBOTO MPOKATY Bij
XapaKTEPUCTUYHUX 3HAYEHB, 1 MpUMaeThes 3a Tabnuiero 14.2;

Ye(g) — CKIamoBa Koe(imieHTa yMOB POOOTH KOHCTPYKIIH Jc, IO BPaxoBye

BIIXWJICHHS TIOBEPXHI OOOJOHKM BIJ TMPOEKTHOI TeoMeTpii 1 TNpUMaeThCs 3a

tabnurero 14.3.

a 0 B
a — Ha KpyTrJjoMmy IJIaHi; O — Ha OBaJIbHOMY IUIaHi; B — Ha MPSIMOKYTHOMY IJIaH1

Pucynox 14.4 — I'eomeTpisi mOBepXHi 0OOOJIOHKH MMO3UTHBHOI TayCOBOI KPUBUHU

Taboauua 14.2 — KoedimieHT Ve(ty» IO BPAxXoBYeE MIHJIMBICTh TCOMETPUYHHUX 1
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MIIHICHUX XapaKTEPUCTHUK JUCTOBOTO MpoKaTy kiaciB MinHocti C255 ta C345 3rigHo 3

JICTY 8539

{IIocunanns 3mineno na niocmasi 3minu No 1}

30HHU

[1nan Tun koHTYpYy =
MIPUKOHTYpPHA nepudepiiina LICHTpAJIbHA
[} POTUR—— ['nyukuii 0,92 (0,94) 0,96 (0,97) 0,98 (0,99)
p Yt Kopctkuit 0,93 (0,95) 0,95 (0,96) 0,90 (0,93)
Koyt Hepyxomuii 0,96 (0,97) 0,94 (0,95) 0,92 (0,93)
pyL Tlinatusuii 0,94 (0,95) 0,90 (0,93) 0,88 (0,91)

Ipumirka. 3HaueHHS y Oy)KKax HaBeJCHI I cTadi kiacy minHocti C345.
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Taoauua 14.3 - Koedirient Ye(g)» 1O BPAxoBye BIIXWJIEHHSI BiJ TPOEKTHOI

reoMeTpii moBepxHi 000JIOHKH, BUKOHAHOI 3 JTUCTOBOTO MPOKATy KiaciB minHocTi C255

ta C345 3rigno 3 JICTY 8539

{Tlocunanus 3mineno na niocmaei 3minu Ne 1}

) 3HAYCHHSA )¢ (q) I AZ
[1nan Kontyp 3oHa Jingaaka 30Hu
0,02f 0,04f 0.08f

Kyrosa | 0,99 (0,99) | 0,80 (0,85) | 0,67 (0,76)
HpuxonTypra T 0,99 (0,99) | 0,85 (0,89) | 0,75 (0,81)
['Hyukuii . Ha sincrani a/4| 0,97 (0,98) | 0,76 (0,85) | 0,65 (0,73)
Hepudepiiina T 0,98 (0,99) | 0,90 (0,92) | 0,78 (0,84)
. Ilenrpanbaa Vei 0,97 (0,97) | 0,91 (0,94) | 0,86 (0,90)
HpsvoxyrHui Kyrosa 0,96 (0,97) | 0,93 (0,95) | 0,65 (0,75)
HpuxonTypHa T 0,96 (0,97) | 0,75 (0,82) | 0,60 (0,70)
XKopcrkwuii Hepudepiiina Ha Bincrani a/4| 0,93 (0,95) | 0,91 (0,94) | 0,65 (0,75)
Tami 0,96 (0,97) | 0,85 (0,90) | 0,70 (0,80)
IlenrpanbHa Vei 0,98 (0,99) | 0,92 (0,94) | 0,60 (0,70)

[Inan Kontyp 3oHa SHACHHA Jog) ATA A2
0,00027R | 0,00038R 0,00107R
[IpuKOHTYpHA 0,99 (0,99) | 0,98 (0,99) | 0,98 (0,98)
Hepyxomuii [epudepiiina 0,95 (0,96) | 0,94 (0,95) | 0,91 (0,94)
K . I{enrpanbHa 0,77 (0,83) | 0,75(0,82) | 0,72 (0,80)
pyrmH TIpuKoHTYpHa 1,08 (1,06) | 1,07 (1,05) | 0,99 (1,01)
ITinnatausuit [epudepiiina 1,05 (1,04) | 1,00 (1,00) | 0,92 (0,95)
IlenTpasibHa 1,07 (1,05) | 0,96 (0,97) | 0,83 (0,88)

Ipumirka 1.

AZ — cepenHiit po3Mip BiIXWIICHB BiJl IPOEKTHOI reoMeTpii;
f — mouartkoBa crpina npoBucanus (pucyHok 14.4);

R — mowarkoBuii paniyc KpHBH3HH MOBEPXHI U IIOKPHUTTIB Ha KPYTIIOMY TUTaHI pUCYHOK 14.4, a (U1 OBANBHOTO TUIAaHY —
Rmax, pucyHoK 14.4, 0);

a — Haitbinbmmii po3mip miany MeMOpaHHOi 060I0HKH (pucyHOK 14.4).

IMpumirka 2. 3HayeHHs1 y Ay)KKax HaBeJIeHI Juis cTai Kiacy minHocti C345.

14.3.5 Tlpu po3paxyHKy OMOPHUX €JIEMEHTIB KOHTYPY MEMOpaHHUX KOHCTPYKIIIH

CJIiJI BpaxOBYBaTH:

— 3TWH Y TaHTCHIIAIbHIN TUIOIINHI;

— OCBOBHUU CTHUCK B €JIEMEHTaX KOHTYpY;

— CTHUCK, OOYMOBJICHHM JTOTUYHUMH HANPY>KEHHSAMH, CIPSIMOBAHUMH B3JI0OBXK JIHIT

KOHTaKTy MeMOpaHH 3 eJIeMeHTaMu KOHTYpY;

— BWIUH Y BEPTUKAIbHIN MIOUIUHI.

14.3.6 Tlpu npukpimieHHI MEMOpPAaHH 3 €KCIIEHTPUCUTETOM BITHOCHO IICHTPA Baru

nepepi3zy €JIEeMEHTIB OTIOPHOTO KOHTYPY IMPHU PO3PAXYHKY OCTAHHBOTO, OKPIM (haKTOPIB,
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3a3HaueHux y 14.3.5, HeoOX11HO BpaxOByBaTH KPyUEHHSI.

14.3.7 Ilpu BU3HAYEHHI HANIPYXEHb y LIEHTP1 KPYIJIUX Yy MJIaH1 IUIOCKUX MeMOpaH,
Ha SIKi JIi€ pO3MO/IiJICHe HABAaHTAKEHHS, JOMYCKAETHCS IPUHMATH, 1110 OTIOPHHIA KOHTYP €
He1eOPMOBAHUM.

14.3.8 Jlns BU3HAUYCHHS HANPYXKEHb y LIEHTP1 ETINTUYHOT MEMOpaHH, 3aKpiIrIeHO1
Ha JehOpPMOBAHOMY KOHTYpi, [OMYCKAEThCS 3aCTOCOBYBAaTH BHMOTH BIAIOBIIHO
1m0 14.3.4 3a yMOBHM 3aMiHM 3Ha4eHHS pajiyca 3HAYEHHSM OUIBIIOI TOJOBHOI MiBOCI
eminca (MpyW 1OMY, BITHOIIEHHS OUIBIIOI MIBOCI €Jirnca J0 MEHIIOI HE TOBHHHO

nepeBuulyBatu 1,2).

15 BUTPUBAJIICTbH

15.1 CraneBi KOHCTPYKIIli Ta €JIEMEHTH, SIKl CIPUHAMAIOTh OaraTOKpAaTHO 104l
pyxoMi, BiOpaliiiHi YW IHIIOTO BHJy 3MIHHI HABaHTAXEHHS 3 KUIBKICTIO IHKIIB
HaBaHTaXeHb 10° 1 Oimblne, M0 MOXYTh IPHU3BECTH JO SBHINA YTOMIECHOCTI, CIIiJ
MPOEKTYBAaTH (3 BpaxyBaHHSAM BHUMOI JI0 MaTepiaidy, TEXHOJIOTIi BUTOTOBJICHHS) 13
3aCTOCYBaHHSM KOHCTPYKTHUBHUX DIllleHb, II0 HE BUKIWKAIOTH 3HAYHOI KOHIIEHTpAIlii
HaIpY>KEHb, 1 NEPEBIPATH PO3PAXYHKOM HA BUTPUBAIICTD.

JIo KOHCTPYKIII TaKOTO THUIY CJIiJl BIAHOCUTH: OaJKh KPAaHOBUX KOJIiM, Oaiku
poOOYMX MIIONIA/IOK, IEMEHTH KOHCTPYKIIM OYHKEPHHX 1 PO3BAHTAXYBAIBHUX €CTAKa]l,
KOHCTPYKIii, Ha SKUX BCTAHOBJICHI IBUTYHH, KOHCTPYKIli BHUCOTHUX CHOpPYA (TUIY
aHTEH, JUMOBHX TpyO, IIOTJ, OamT TOIIO), MiAHOMHO-TPAHCIOPTHI CIOPYIH, IHIII
KOHCTPYKIIii, III0 CIPUMMAIOTh TMHAMIYHI 3M1HHI HAaBaHTKCHHS.

KinpkicTh IUKIIIB HaBaHTAXKEHb CJIIJI MPUHAMATH 3a TEXHOJOTITYHMMH BHUMOTaMU
eKcIuTyaTallii abo iICHyIOUMMH TaHUMHU 3 1CTOp1i HAaBaHTaKEHHS.

JU1si KOHCTPYKI[I BUCOTHUX CHOpPYA (TUIy aHTEH, TMMOBHUX TpyO, miori, Oamt
TOIIO) 1 MAHOMHO-TPAHCIIOPTHUX CTIOPY/I, OTIOP TOBITPSHUX JIIHIN €JIeKTponepe1aBaHHs,
BIJIKDUTHUX PO3MOAUTHUUX MPUCTPOIB Ta KOHTAKTHUX MEPEK TPAHCTIOPTY, MACAKUPCHKUX
Ta BaHTAXHUX KAHATHUX JOPIT MPHU PO3paxyHKy Ha BUTPHBAIICTH CJIiJ] BpaxOBYBaTH

3MIHY HalpyXeHb, SKa BiAOYBAa€ThCA P KOJUBAHHAX KOHCTPYKIIIi BIIOMEPEK HATPIMKY
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BITPOBOT'O TIOTOKY B PEKHMaxX BITPOBOTO PE30OHAHCY.

CraneBi KOHCTPYKII Ta iXHI €JIEMEHTH, SKI Oe3MOoCepeHbO CHPUNMAIOTh
HABAHTA)KEHHS 3 KUIBKICTIO LUKIIB HABAHTA)KEHb MEHINOK 3a 10°, cilig mpoekTysatH i3
3aCTOCYBaHHSM KOHCTPYKTHBHUX PIllIeHb, IO BHKJIIOYAIOTh 3HAYHY KOHIICHTPAIliO
HaIpPYKCHb.

Po3paxyHOK KOHCTPYKIIH Ha BUTPHBAIICTh CJiJ BUKOHYBaTH Ha [iIO

HaBaHTaXXeHb, periiaMmeHToBanux 3rijHo 3 JJbH B.1.2-2.

15.2 Po3paxyHOK cTaJleBUX KOHCTPYKIi Ha BUTPUBAJIICTh BUKOHYETHCS Y (hopmi
OILIIHIOBAHHS JOBroBIYHOCTI 7 (TepMiHy eKCIuTyaTallli), 3a SKOi BHKOHYETHCS YyMOBa
MIITHOCTI, 3alicaHa y BUTJISII:

ynaT Sl; (151)

Je @ — HaKOIMUYEHE MOIIKOPKEHHS Bl yTOMJICHOCTI 3a TEPMiH eKcrutyaTartii 7.

15.3 Jlns xapakTepHMX YMOB eKCITyaTallli KOHCTPYKIIi BHAUISIOTHCA THIOBI
MIPOEKTHI PEKUMM HAaBaHTa)KCHHS, sIKI MOBHUHHI B1I0Opa)kaTh OCHOBHI 3aKOHOMIPHOCTI
3MIHH PIBHS 1 TOBTOPIOBAHOCTI 3MIHHUX HANPYXKEHb Y ii eleMeHTax.

KoxHu# | -if THIIOBHIA IPOEKTHUHN PEKUM HABAaHTAKEHHS 3a1a€ThCS:

- CEepelHIM 3HAYCHHSIM  IUKIIYHUX HANpyXeHb 3 aMIUNTYJI0I0 Oai Y
PO3paxyHKOBOMY Tiepepisi;

- MIHIMQIBHUM Opnj 1 MAaKCUMalIbHUM O,  PIBHAMU HamnpyXeHb Yy
PO3paxyHKOBOMY Mepepisi;

- KOe(DILIEHTOM acCUMETPIi HAIPYKEHb O, = O in / Ornaxi ;

- KUTBKICTIO LIMKJIIB LIUX HAMpy>KeHb N, .

AMIUTITYJHI HanmpyXeHHs LUKy 3B’S3aHI 3 MIHIMAJbHUMH 1 MaKCUMaJbHUMHU
HAMPYXCHHSIMH UKy CHIBBIIHOMIEHHAM 2G,; = Gayi — Cpmin.i -

VY BuUmaaky BiJICYTHOCTI JaHUX 3 MPOEKTHOI 1CTOPIi HABAaHTAKCHHS 3HAYCHHS Oy
JIOITYCKA€EThCS] BU3HAYATH 32 (POPMYIIOIO:

04,i = Koem, (15.2)

e K — koedili€eHT, 1m0 mpuiMaeThes 3riauo 3 xogatkoM T (tabmums T.1);
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O, — HalOUIBIIE 3a a0COMIOTHUM 3HAYCHHSM CTAaTUYHOTO HANPYXCHHS Y
pPO3paxyHKOBOMY Tepepis3i, oOdYMcClIieHe 3a TMepepizoM HETTo 1 0e3 ypaxyBaHHS
Koe(]iIli€eHTIB JUHAMIYHOCTI 1 KOS(]iIlIEHTIB, K1 BUKOPUCTOBYIOTHCS MIPH PO3pPaXyHKax Ha
CTIHKICTb.

15.4 HaxkomnrueHe MOIIKO/PKEHHS BiJ YTOMIICHOCTI &; 3a 4ac 7 BH3HAYAEThCS 3a

bopmyiioro:
i
a =y - (15.3)

7€ | — KUTbKICTh THITOBUX PEXKHMIB;
Ni — rpaHMYHO JOMYCTHMA KUIBKICTh LHMKIIB MPHU HAMPYKEHHSX 3 aMIUTITYA00
Ga,i, K1 0OUHCITIOIOTHCS 32 (POPMYIIOTO:

A, -10° ,
M= { 20, }-Bp'lo, (15.4)
n a,i

(1-p0)R,

A, 1 B, — nmapameTrpu, 110 BU3HAYAIOTHCA 3TiAHO 3 Tabiuuero T.2;

R,i — pO3paxyHKOBa TpaHMISl BUTPUBAJIOCTI PO3PaXyHKOBOIO IMEpepi3y 1-TOro
THIIOBOTO IIPOEKTHOIO PEXKUMY HAaBaHTaXeHHs, H/MM?, ska BU3HAYacTHCS 3rigHo 3 15.5.

B po3paxyHOk npuiiMaroThCsi BCl 3HAUEHHSI HANPYXKEHb 3 aMIUIITYAOK Gaj, SKi
Bi/IMOBIHat0Th HepiBHOCTI 20,;/(1-p) >R, .

15.5 3a KOHCTPYKTUBHO-TEXHOJIOTIYHUMHU O3HAKaMW OCHOBHUU MeTall, 3BapHi
3’¢HAHHS Ta 3’€IHAHHS Ha BHUCOKOMIIIHMX OOJTax MDK €JeMEHTaMH 1 By3JaMu
KOHCTPYKIIHM 3 ypaxyBaHHSM /il 3yCUJIb BIAHOCHO PO3pPaxyHKOBOI'O Mepepizy MOAUISIOTh
Ha ciM rpyn (auBuch Tabmuiro T.3).

3HaueHHs TPaHUlll BUTPUBAIOCTI R,; Uisl Tpyn elieMeHTiB 3rigHo 3 Tadnuieto T.3

BU3HAYAETHCS 32 (POpMYyIIOI0:

S
20 [1-163°% |, (15.5)

= a1 ) -

3HadeHHs mapameTpiB y opmymi (15.5) npuiiMaroThes:

o, 1 d. —s3rigHo 3 Tabnuuero T.4;
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S, , —3rinHo 3 Tabuuero T.5.

16 MIPOEKTYBAHHJ 3’€JIHAHDb CTAJIEBUX KOHCTPYKIIII71
16.1 3BapHi 3’exHaAHHS

16.1.1 IIpu nmpoekTyBaHHI CTaJeBUX KOHCTPYKIIIH 31 3BapHUMHU 3’ € THAHHIMU CIII;

- 3aCTOCOBYBAaTHM MIHIMQJIbHO HEOOXIJHY KIJIbKICTb 3BapHUX IIBIB 1
MPU3HAYaATH X MIHIMAJIbHI PO3MIpH;

- 3a0e3meyyBaTy BUIBHUM JOCTYIT O MICIIb BUKOHAHHS 3BApHUX 3’€JHAHb 3
ypaxyBaHHSIM BUOPAHOTO BUJY 1 TEXHOJIOT11 3BapIOBaHHS.

16.1.2 OcHOBHI TUIIH, KOHCTPYKTHBHI €JIEMEHTH 1 PO3MIPH 3BAPHUX 3’ €THAHB CI1]
npuiimatu 3rigHo 3 JICTY EN 1SO 9692-1, ICTY EN 1SO 9692-2, ACTY EN 1708-1 ta
JACTY EN 1708-2.

{IIynxm 16.1.2 suxnadeno 6 nogii pedaxyii na niocmaesi 3minu Ne 1}

16.1.3 Ilpu BuOOpi 3BaprOBaJbHUX MaTepialiB PEKOMEHAYETHCS BpPaxoOBYBaTH
Ipynu KOHCTPYKININA, HaBeneHi y JlomaTky A Ta KkepyBaTHCS BAMOTaMH, BIATIOBIIHO 0 TI.
6.2.2 Ta Jlonatky B.

16.1.4 3BapHi CTHKOBI 3’€JHaHHS JUCTOBUX JeTalled PpPEKOMEHAYETHCS, SK
MpaBUJIO, MPOEKTYBaTH MPSIMUMH 3 MOBHUM IPOBAPOM 13 3aCTOCYBAHHSM BHBIJIHUX
MJIAHOK, SIKI BUTOTOBJISIIOTBCA 3 TOTO CamMOro MpOKary, MO W OCHOBHUM MeTal. Y
MOHTQKHUX YMOBaxX JIONYCKAaeTbCs OJHOCTOPOHHE 3BaplOBaHHS 31 3BOPOTHIM
dhopMyBaHHSIM ITBa. 3BapIOBAHHS Ha CTAJICBIM MiAKIAII, [0 3aJUIIAETHCS, MOXKE OyTH
3aCTOCOBaHe ISl KOHCTPYKIiH 3 1 4 rpyn 0e3 oOMexkeHb, a sl KOHCTpYKIii 1 1 2 rpyn —
y BUMAaJIKaX KOJM 3BOPOTHE (DOPMYBaHHS IIBa HE MOKIIUBE.

16.1.5 Po3mipu 3BapHMX KyTOBUX IIBIB 1 KOHCTPYKUIS 3 €AHAHHS TOBHHHI
3aJI0BOJIbHSITH TAaKUM BUMOTaM:

a) KareT KyroBoro mBa K; (pucyHok 16.1) NOBHUHEH 3aI0BOJIGHSATH BHMOTaM

PO3paxyHKy 1 OyTH, K MPaBUIJIO, HE MEHIIIUM 3a 3a3HaueHui y Tabmui 16.1;

- KaTeT IIBa y TaBpPOBOMY JIBOCTOPOHHBOMY, @ TaK0X Y HAMyCTKOBOMY 1
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KyTOBOMY 3’ €JHAHHSX JOMYCKAEThCS MPUAMATA MEHIINM 3a BKasaHW# y Tabmwi 16.1,
aJie He MEHIINM 32 4 MM, TIPY IbOMY PO3MIpPH IlIBa MOBUHHI 3a0e3MeuyBaTH HOro HECydy
3JIaTHICTh, [0 BHU3HAYAETHCS PO3paXyHKOM. BUpOOHMYMM KOHTpOJIEM MOBHUHHA OyTH
yCTaHOBJICHA BIICYTHICTH J€(EKTiB, y TOMY YHCIII TEXHOJOTTYHUX TPIIINH;

0) karet KyroBoro mBa K; (pucyHok 16.1, a) He moBuHeH nepeBuiysatu 1,2 t, 1e

t — HaliMeHIIIa 3 TOBUIMH 3BapIOBAaHUX €JIEMEHTIB;

- KaTeT LIBa, IPOKJIAJACHUN B3JIOBX 3aKPYTJIEHOI KPOMKU (PaCOHHOTO MPOKATY
TOBIIMHOIO i, IK mpaBWIIO, HE NOBHUHEH NiepeBunryBatu 0,9 t;

B) pO3paxyHKOBa JOBXXMHA KYTOBOTO IIIBa MIOBUHHA OyTH HE MeHIIa HixX 4K; 1 He
MeEHIIa HIXK 50 MM;

I') PEKHUM 3BaprOBaHHA Ciij oOupaTu Tak, o0 ¢opma mBa (pucyHok 16.1, 6, B)
3aJI0BOJIbHSIA Taki yMOBH: i KyroBoro mBa — b/h > 1,3; mns crukoBoro
oJHOMpOXiaHOoro mBa — b / h > 1,5;

1) pO3paxyHKOBa JOBXKHHA (PIAHTOBOro IIBa MOBUHHA OyTH HE OUIBIIOK HIXK

854:K; 3a BUHATKOM IIBIB, y SAKMX 3yCHJUIS Ji€ B3JOBXK YCi€i JOBKHHHM IUBA (TYT

B — xoediuieHT, 0 TpHiiMaeThCA 3a Tabmuuero 16.2);

€) po3Mip HAIMyCTKy MOBHMHEH OYTH HE MEHII HIX IT’STh TOBUIMH HAWTOHIIOTO 13
3BapIOBaHUX €JICMEHTIB,;

) CIIIBBIJHOILIEHHS PO3MIPIB KaTETIB KYTOBUX ILIBIB CJiJ MPUHAMATH, SIK TIPABUIIO,
1:1; mpu pi3HUX TOBIIMHAX 3BAPIOBAHUX EJIEMEHTIB JOIMYCKAE€TbCS MPUUMATH IIBU 3
HEO/IHAKOBUMH KaTETaMU; MPHU 1IbOMY, KaT€TH, 110 MPWISTAI0Th JO TOHIIOTO €JIEeMEHTa y
3’¢JHAHHI TIOBWHHI 3aJ0BOJBHATH BuUMOTH 16.1.5, 0), a KareTd, MmO NPUISATAIOTH [0
TOBCTIIIOTO €JIEMEHTa y 3’ €HaHH1 — BuMoru 16.1.5, a);

3) y 3BapHHUX CTHUKaX EJIEMEHTIB, IO TMEPEKPUBAIOTHCS HaKJIaIKamH, (IaHTOBI
KYTOBI IIBH CJIiJ] HE IOBOJIUTH JIO OC1 CTUKY HE MEHIII SIK Ha 25 MM;

1) y KOHCTpYKIisiX 1 Ta 2 rpyn KyTOBI IIBH, SIK MPaBUJIO, TOBUHHI MaTH YBITHYTY
YU MJIOCKY OBEPXHIO 3 MIIABHUM MEPEXO0I0M O OCHOBHOTO METAIY;

K) 3BapHI CTUKM 3 HAKJIaJKaMH CJiJ BUKOHYBaTH, SK TPaBWIO, 3TiAHO 3

pucynkom 16.2, a;
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J) BIJICTaHb MDK MapaJieIbHUMHU 3BapHUMHU 3’ €HAHHSIMHU €JIEMEHTIB KOHCTPYKIIIN

CIii BCTAHOBIIOBaTH He MeHIon 3a 106 i 100 MM, nme O — TOBIIMHA JETalli;
MpUBapIOBaHHS pedep KOPCTKOCTI 1 €JIEMEHTIB PELIITYACTUX KOHCTPYKIIA HEOOX1THO
BUKOHYBATH BIAMOBIIHO 10 pucyHKka 16.2, 0.

16.1.6 Tlpu npoekTyBaHHI 3BapHHUX 3’€IHAHb y KOHCTPYKIISAX, IO CIPUUMAIOTh
pyXOMi, TUHAMIYHI YU BiOpaliliHi HABaHTAXXECHHSI, MO 13 ypaxXyBaHHSIM BUMOT 3T1HO 3
16.1.5, K ipaBUIIO, CITIJ:

- YHUKATH TIEPETHHIB 3BapHUX IIBIB, PO3MIIIEHHS iX y Oe3nocepenHin
OJIM3BKOCTI OAWH BiJl OAHOTO, BiJ] MICIIEBOI 3MIHU (POPMHU 1 PO3MIPIB TEepepi3y, BiJ 30H
3THHY, POJABICHUX OTBOPIB 1 BUIBHUX KPOMOK, YTBOPEHUX TUIBHOTUHHUM PI3aHHSIM;

- KYTOBi IIBY BUKOHYBATH 3 INIABHUM IICPCXOA0OM 1O OCHOBHOI'O MCTALY,

(baHTOB1 KYTOBI IIBH, 110 MPUKPITUIIOIOTH €IEMEHTH PEUIiTKA 0 (PacoHOK,

CJI1JI BUKOHYBATH 3 OOBAPIOBAHHSM TOPIIIB KyTHKIB.

-

Kj.s 1,2¢ K, <09 - ¢ ¢

a 0 B
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a 0
a — MOHTQ)XHHUH CTHK 3 HaKJIaJIKaMu; O — MO3HaYaHHS TOBIIMH Ta BUMOTH JI0
BiJICTaHEH MK 3BApPHUMH IIBaMU
Pucynok 16.2 — Po3minieHHs 3BapHUX IIBIB
{Pucynox 16.2 3amineno na niocmasi 3minu Ne 1}

16.1.7 Ilpu mpoekTyBaHHI TaBpPOBUX 1 KyTOBHX 3BapHUX 3 €JHAHb EJIEMEHTIB
CTAJICBUX KOHCTPYKINM 3a HAsBHOCTI HANPYXXEHb PO3TATY, OPIEHTOBAHUX B HAMPSIMKY
TOBUIMHU TIPOKATy, 3 METOI0 3HIKCHHS HEOE3MEKH pO3IIapOBYBAHHS METaly i
3BapHHUM ILIBOM, SIK IPABUJIO, CITI[I;

- 3aCTOCOBYBATH CTaji, pEKOMEHJIOBaHI Il KOHCTPYKIH 1 rpymnu 3riiHO 3
JIOAATKOM A, 3 TpaHHUIIet0 TeKydocTi 10 390 H/mw?, BPaXxOBYIOUYM BUMOTH 1I. 6.1.7;

- BUKOPHUCTOBYBAaTH TEXHOJOTIYHI MNPUAOMHU 3BAapIOBaHHSA, CHPSIMOBAaHI Ha
3MEHIICHHS 3aJIUIIIKOBUX 3BapIOBAIbHUX HAIPY>KEHb;

- 3aMIHSATH KYTOBI 3 €JHAaHHS TaBPOBUMH, a B OCTaHHIX 3a0e3medyBaTH
BIJIHOIIEHHS] IUIMPUHHU 3BUCY /0 TOBIIMHU €JIEMEHTIB HE MEHILIE 3a 2; 3aCTOCOBYBATH
PO3pO0JIEHHS KPOMOK, 1110 3a0e31euye 3MEHIIEHHSI 00’ €My HAIIaBIIEHOTO METay;

- BIJIMOBUTHCH BiJ] BUKOPUCTAHHS OAHOOIYHMX KYTOBHMX IIBIB 1 MEPEUTH 110
BOOIYHUX.

16.1.8 [lns KyTOBUX MIBIB, pO3MIPH SIKUX BU3HAUYEHI PO3PAXYHKOM, JIJIsi €IEMEHTIB

2

i3 ctam 3 rTpaHuner Tekydocti o 290 H/MM® crmin, sk mpaBWiIO, 3aCTOCOBYBATH

€JIEKTPOJHI MaTrepiaiu, M0 33J0BOJIbHIIOTH YMOBU: R, >R, — mpu MexaHI30BaHOMY

spaproBanHi; L1R, <R, <R, B,/ ; — npu pydHoMy 3BaproBaHi; JJIsg €JIEMECHTIB 13 cTal

2

3 rpaHuiero TekydocTi noHaa 290 H/mMm® nomyckaeThCsi 3aCTOCOBYBATH €JIEKTPOIHI

MaTepian, o 3aJ0BOJBHIIOTE YMOBI R, <R, <R, B,/ B; (TyT f, B — KOC)IIi€HTH, 10

3aJIe’KaTh Bl TEXHOJIOTIT 3BapIOBaHHS 1 KaTeTa I1Ba 1 BABHAYAIOTHCS 3a Tadauiero 16.2).
16.1.9 OnmHOCTOPOHHI KYTOBI IIBU B TaBPOBHUX 3 €IHAHHSIX €JIEMEHTIB 13 CTaml 3
rpanuiero Tekydocti 10 390 H/Mm? ciip, sIK MpaBHIIO, 3aCTOCOBYBATH B KOHCTPYKIIifX,

0 eKcIutyatytotbes B cepesopuinl C1-C3 (knacudikamis 3a JACTY ISO 12944-3) B

OTMAJIIOBAHUX TMPUMIIIEHHAX, OKPIM KOHCTPYKIIM y CHopyAax, IO HajleXaTh /10 KIacy
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Bianosinansuoctt CC3  sriguo 3 JABH B.1.2-14, saxi 3BOAsATbCS B pailoHax 13

ceficMivHICTIO 8 OaiiB 1 BUINE, a TaKOX KOHCTpyKHid 1, 2 1 3 rpyn y cropyuax 3
MOCTOBUMHU OMNOPHUMH KpaHamMu pexuMiB poboti 7K (y mexax wmeTamypriiiHux
BUpOOHUIITB) 1 8K:

{A63ay 3mineno na niocmasi 3minu Ne 1}

- JUTSL KPITJIEHHS! TPOMDKHUX pedep ®KOPCTKOCTI 1 AlapparM — y KOHCTPYKITISX
yCiX rpyn, OKpiM KOHCTPYKIIii 1 rpymu, 10 po3paxoBYIOTHCSI HA BUTPUBAJICTD;

- JUIS TIOSICHUX KYTOBUX IIBIB 3BapHUX JBOTaBPIB — Yy KOHCTPYKIIAX 2 1 3

TPYIL, OKPiM GAIIOK 3 YMOBHO THYUKICTIO CTiHKH 4, >6,/R /0 , npu ToBIMHI CTIHKY ty

y KOJioHaX 1 crosikax 1o 12mm 1 B Oankax g0 10 MM, nmpu BUKOHAHHI IIIBIB

MEXaHI130BaHUM 3BapIOBaHHAM 3 KaTteToMm mmBa K, >0,8t, /B, ;

- JUTSL BCIX KOHCTPYKTUBHHUX €JIEMEHTIB — Y KOHCTPYKIIISX 4 TPYIIH.

OAHOCTOPOHHI KYTOBI IIIBU HE CJI1J] 3aCTOCOBYBATH Y 3’ €IHAHHSX, 1[0 CIIPUUMAIOTh
3TUHAJIBHUN MOMEHT B1JJHOCHO MO30BXHBOI OC1 IIBA.

Karetn oHOCTOPOHHIX MIBIB CJiJ MpUMMATH 32 PO3PaXyHKOM, aje HE MEHIIUMU

3a BKa3adi B ta0ium 16.1.

Taboauusa 16.1 — Mi"iMabHI KaTeTH 3BapHUX IIIBIB

{IIpumimxy 3 donyueno na niocmaei 3minu Ne 1}

XapakTepHCTHY MiHimManbHUI KaTeT miBa kf’min , MM, TIpH TOBILMHI
Bux 3 Bun -HHH OITip TOBCTIILIOTO eNeMeHTa y 3'efHaHHi L, , MM
1L 3 CHHAHTA 3BaplOBaHHS | MPOKaTy CTal 111117 2
R,,, HMm? | 4.5 | 6...10 . , |23--3233..40 41..80
Ry, <290 4 | 5 6 7 8 9 10
Pyu4ne ta
TaBpOBe 3 MeXaHi3oBaHe y 290 < Ryn < 390 4 5 6 7 8 9 10
JBOCTOPOHHIMH| ¢y yvimi rasis
KYTOBHMH 390<R, <390| 5 6 7 8 9 10 12
[IBAMU; ‘ R,, <290 3 4 4 5 5 6 6
Hanyckue i [MeXaHI30BaHe y
KyTOBE syriekuciomy [290 <R, <390 3 4 5 6 7 8 9
rast 390<R,, <590| 4 5 6 7 8 9 10
Taspose 3 Pyu4ne ta
oIHOCTOpOHHIM | MexanisoBane y| R, <390 5 6 7 8 9 10 12
U KYTOBUMH CyMiIi rasis
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XapakTepucTHd MiHIMaIBHUNI KaTeT IBa kf,min , MM, TIPH TOBIIUHI
. Bun -Huii omip TOBCTILIIOTO elieMeHTa y 3'eHanHi {5, , MM
Bun 3'ennanns .
3BapIOBaHHS | MPOKATy CTalli 1. 1| 17. 2
Ryn , H/mm? 4.5 | 6...10 6 ) 23...32| 33...40 | 41...80
LIBAMU ABTOMAaTHUYHE
Ta MEXaHI30BaHE
R,, <390 4 | 5 6 7 8 9 10
Y BYTJICKHCIIOMY
rasi

Mpumirka 1. Y KOHCTpYKLiAX i3 cTami 3 rpaHuuero TekydocTi noHan 590 H/MM?, a Takoxk 3 ycix cTaneil npu TOBLIUHI
eJIeMEHTIB y 3'eiHaHHi moHax 80 MM MiHIMaJIBHUN KaTeT KyTOBHX IIBIB MIPUHMAETHCS 32 CHELiaIbHUIMH HOPMAaTUBHUMH
ITOKyMEHTaMH.

[IpumiTka 2. Y KOHCTPYKIIsAX 4 Tpyny MiHIMaNbHHUIA KaTeT OAHOCTOPOHHIX KYTOBHX IIBIB CJiJl 3MEHIITYBaTH Ha 1 MM -
[IpY TOBIIKHI TOBCTINIOTO €JIeMEHTa y 3'enHaHHi 10 40 MM 1 Ha 2 MM - IIPH TOBIIKMHI TOBCTILIIOTO €JIEMEHTA Yy 3'€THAHHI

monax 40 Mm.
Mpumitka 3. s ycix cTayiedl mpw TOBHIMHI eleMeHTiB moHan 40 MM KaTteT 3BapHOTO IBa CIiJI MPUHAMaTH 3a

[Po3paxyHKoM.
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Taboauua 16.2 — Koediientu g, 1 g,

{HYemsepmuii psiook, neputy Konouky smineno na niocmasi 3minu Ne 1}

3HayeHHs KoeilieHTIB £, 1 B, IpHu
Bun 3BaproBanHs nipu )
JiaMeTpi 3BaprOBAILHOTO [Monoxxenns mBa  |[KoedirrieHT HOpMAJIBbHUX PEXKUMAX 3BaprOBatHi 1
npoty ds, Mm Karerax MIBiB, MM
' 3..8 | 9...12 | 14...16 |lonan 16
ﬂf 1’1 0!7
B 4yoBHUMK
ABTOMaTHYHE B, 1,15 1,0
npu df=3-5 B 1,1 0,9 0,7
Hwuxne
B, 1,15 1,05 1,0
B 90BHIK By 0,9 0,8 0,7
ABTOMaTHqu Ta B, 1.05 1.0
MEXaHi30BaHE
rpu d = 1,4 — 2 Huwkue, ropusontanshe, D 0,9 0,8 0,7
BEpPTUKAJIbHE B, 1,05 1,0
Pyumne, MeXaHI30BaHe B 4OBHIK, HIKHE, B 0,7
AIPOTOM CYILIBHOTO TOPHU30HTAIILHE
nepepisy npu di < 1,4 abo BEPTUKAIIBHE, CTEIILOBE P 1,0
MTOPOIIKOBHM JIPOTOM

16.1.10 IlepepuByacTi KyTOBI 3BapHI IIBH JOINYCKA€TbCS 3aCTOCOBYBaTH ¥y
BUMAJKY HAJIMIIKOBOI HECY4Oi 3aTHOCTI HEMEPEPBHOrO IIBa MIHIMAJIBHOTO PO3MIPY
IpU CTATUYHOMY HAaBAaHTA)XEHHI 1 PO3TATYBAJIbHUX HAINPYXEHHSX, 110 HE MEPEBUILYIOTh
0,6 Ry, 11 3’€HaHb Yy KOHCTPYKIISX 4 TPpyNH, a TAKOXK y KOHCTPYKLIAX 3 TPYIH, IO
PEKOHCTPYIOIOTHCS 32 YMOBH iX €KCIUTyaTallli B HearpeCMBHUX ab0 ciaboarpeCcUBHUX
CEpEIOBUILAX.

Po3mipu 3BapHOro 1iBa MOBUHHI BiJnoBigatd BumMoram 16.1.5. Bigcranp S, Mw,
MDK JUISSHKaMU [IePEepPUBYATOrO 3BAPHOTO IIBa (pUCYHOK 16.3), ik IpaBUIiIO, HE TOBUHHA
IIEPEBUIIYBATH OIHOrO i3 3HaueHb: 150 mm, 10t — y crucuyromy enemenri, 16t —y
pPO3TATHYTOMY elleMeHTI ({min — TOBIIMHA HAWTOHILIOrO €JIeMEHTa y 3’€IHaHHil). Y
KOHCTPYKIISX 4 TpyIu BiJICTaHb S JOIMYCKa€Thcs 3011blyBaTH B 1,5 pas3u.

[Tpu HaknaZAeHH1 IEPEPUBUACTOIO KYTOBOTO IIBa HEOOX1HO Mepea0aunuTh IUISTHKY

IIBa Ha KIHIAX 3’€IHYBaHUX €JIeMEHTIB (pUCYHOK 16.3); nosxkuHa |, Takoi AUISHKY IIBa

B €JICMEHTaX CKJIaJICHOIO IMepepidy moBuHHA OyTH He MeHIoro 3a 0,750, ne b — mmpuna

BY)KYOI 13 3’ €IHYBaHUX IJIACTHH, MM.
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a — y HalyCTKOBOMY 3’ €JJHaHH1; 0 — y TAaBpOBOMY 3’ €THAHHI1

Pucynok 16.3 — Cxema nepepuBYaTUX KyTOBUX 3BAPHHX IIIBIB

Jlns craneit kimacy mimHOocTi Bijg C460 no C690 nomkuHa MepepruBUYATHX KYTOBHX
3BapHUX IBIB HE TIOBHHHA MIEPECBUIYBATH 3HAUYCHHS 3 5Ks.

{463ay doonyueno smineno na niocmasi 3minu Ne 1}

16.1.11 KyroBi 3BapHi IIBH, pPO3MIIIIEHI B3I0BXK MEPUMETPIB OTBOPIB UM MPOPI3iB,
JIOTTYCKAEThCSI ~ 3aCTOCOBYBaTHM y  HANyCTKOBUX 3 €QHAHHSIX y  BHIIAJKax,
nependauenux 16.1.10, ang nepenadi 3ycuiib y IJIOIMIMHI HAIMYCTKY, 3a00ITaHHs BTPATi
CTIMKOCTI €JI€MEHTIB HAIlyCTKY YA KOHCTPYKTUBHHUX 3’ €JHAHb €JIEMEHTIB.

16.1.12 TIpoOkoBi mBH, IO 3aMOBHIOIOTH HAIUJIABICHUM METAJIOM YCIO TJIOLIUHY
Kpyriaux abo UIIIMHHUX OTBOPIB, JOMYCKAE€ThCS 3aCTOCOBYBAaTH Yy HAITyCTKOBUX
3’€THaHHAX Y BUMAAKax, nepeadoayeHux 16.1.10, numie ass 3anmodiraHHs BTpaTi CTIHKOCTI
€JIEMEHTIB HaIyCTKY a0o0 /JJis KOHCTPYKTUBHUX 3’ €JHAHb €JIEMEHTIB.

ToBmmHa ™POOKOBOrO IIBa TMMOBMHHA OYTU: HE MEHIIOK 3a TOBIIUHY
MPOCBEPIEHOT0 a00 MPOPI3aHOT0 €JIEMEHTa, ajie He OUIBINOK0 3a 16 MM; HE MEHILIOH 3a
0,1, 0,45d um 0,45b, ne d — miameTp oTBOpY, MM, | i b — HOBXWMHA 1 MIUpHUHA TPOPI3Y,
mMm. [lpu npomy nmiamerp otBopy O 1 mmpuHa mnpopidy O mOBHHHI 3370BOJBHSITH
HepiBHOCTI BianmoBigno d >t + 8 mm i b >t + 8 mm. Bincranb Mixk ieHTpaMu OTBOPIB YU

M03/I0BXKHIMHU OCSIMH TIPOPIi3iB MOBUHHA OyTH He MeHIIo0 3a 4d abo 4b. Po3paxyHkoBHi
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nepepi3 1iBa JI0MyCKAEThCS MPUIIMATH TaKUM, 10 JOPIBHIOE TUIONII OTBOPY YU NPOPI3Y.

16.1.13 3actocyBaHHs KOMOIHOBaHUX 3’€lHAHb, Yy SKHX YaCTHHAa 3CYBHOTO
3YCHJUIS CHPUAMAETHCS (PUKIIHHUM 3’ €JHAHHSIM, a YaCTHHA — 3BapHUMH IIIBAMU,
JIOIYCKA€EThCSI TP CIICIIAIbHOMY OOTPYHTYBaHHI Ta 3a YMOBH 3a0e3IeUeHHs mnepeadi
YaCTMHU 3CYBHOTO 3YCWJIIS dYepe3 TepTs, 110 BUHUKAE HA JOTUYHHX I[UIOLIMHAX
3’€IHYBaHUX €JIIEMEHTIB BiJ HATATY BHUCOKOMIIHHUX OOJTIB, IS YOrO 3BapOBaHHS
MOBUHHO OyTH BUKOHAHE IMICIISl OCTATOYHOTO 3aTATYBaHHS OOJTIB.

Po3noain po3paxyHKOBOTO 3yCHJUISI, IO Al€ Y KOMOIHOBaHOMY 3’€IHAaHHI, MIXK
GPUKIIMHUM 1 3BapHUM 3’€THAHHAMH JIOMYCKAETHCS MPUHUMATH MPOIOPIIIHO 10 TXHBOT
HECy4oi 31aTHOCTI a00 mpuiiMaTH, 110 PpUKIliiiHe 3’ € JHAHHS CIPUAMAE YaCTKY 3YCHILIS,
O0OyMOBJIEHY JI€I0 MOCTIMHOTO HAaBaHTA)XCHHsS, a 3BApHE — 3MIHHOIO. 3aCTOCYBAaHHS
IHIIMX OOJITOBUX 3’€/IHAHb Y KOMOIHOBAaHUX 3’ €IHAHHSIX HE JOMYCKAETHCS.

16.1.14 Po3paxyHOK 3BapHHX CTHKOBHUX 3 €IHAHb MPHU Mii MO3M0BKHBOI criau N,

110 MPOXOJUTH Yepe3 IIEHTP Baru 3’ €JIHaHHS, CJIiJI BAKOHYBATH 3a (HOPMYJIOIO:

_ Ny o
t IR

<1, (16.1)
min"w wy7 c
1€ tmin — HaMEHIIA 3 TOBIIUH €JIEMEHTIB Yy 3 €JTHAHHI;
lw — po3paxyHKOBa TOBKMHA CTHKOBOTO IIIBA, IO JOPIBHIOE HOTO T€OMETpUYHIN
JOBXHHI 32 BUpaxyBaHHsIM 2t. ¥ BuUmajKy, KOJM KIHLI [IBa BUBEACHI 3a MEXI CTHKA,
PO3paxyHKOBa JOBKHUHA IIIBA MPUUMAETHCS PIBHOIO MOTO T€OMETPUYHIN JOBXKHHI.

[Ipu po3paxyHKy 3BapHUX CTUKOBHX 3 €JlHaHb €JIEMEHTIB 13 CTaJll 3 BIAHOIICHHSIM
R, /v, > R,, ekcrulyaramis SKuX MOXIMBA 1 Micis IOCATHEHHS METaJIOM TpaHMI
TEKYYOCTi, @ TAKOXK 13 CTal 3 XapaKTEPUCTUYHUM ONOPOM Mpokaty Ryn> 440 H/mm? y
dopmyuni (16.1) 3amicts Ryy cirix npuiimatun R, /7.

Po3paxyHOK 3BapHUX CTHKOBUX 3’€IHAHb BUKOHYBaTH HE MOTPIOHO 3a yMOB
3aCTOCYBaHHS 3BapIOBAIBHUX MaTepiajiB BIAMOBIAHO 10 noxaTtka [, 3a0e3medeHHs
MTOBHOTO TIPOBApY 3’€IHYBAHHUX €JICMEHTIB Ta BUKOHAHHS KOHTPOJTIO SKOCTI 3’ €HAHb TIPH
pO3Ts31 (PI3MUHUMHU METOAAMU.

16.1.15 3BapHi CTUKOBI 3 €qHaHHS, BUKOHAH1 0€3 KOHTPOJIIO iX AKOCTI (P13UYHUMHU

METOJIaMH, IIPU OJHOYACHIH 11 B pO3paxyHKOBOMY Mepepi3l IBA HOPMAJIbHUX Owx 1 Owy 1
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JNOTHYHHX Ty, HalpyKEeHb CIIJ IepeBipATH 3a (opmynoro (9.4), npuiiMaroun B HIi

Oy =0y, Oy =0y, Ty =Ty, R, =R, .

16.1.16 PospaxyHOK 3BapHOro 3’€HaHHA 3 KYTOBHUMH IIIBAaMH TIpu il
103/10BXKHKOI crui N, TII0 MPOXOAUTH Yepe3 IIEHTP Baru 3’ € JHaHHS, CJIiJl BAKOHYBaTH Ha
3pi3 (YMOBHHUI) B OJIHIN 3 TBOX PO3PaxXyHKOBUX ILTOMHH (PUCYHOK 16.4) 3a hopmynamu:

ﬂf wa

Impu — = <1 - I1J10 HHl HaIlJIAaBJICHOI'O MCTaJl
P 0 a5pR, ~7 Y IO Y

Ny,
- <7 16.2
Bk, Ry rC ( )
- apu ﬂ>l — V IUIOIAH]I METAJTY MEXI1 CIUIABJICHHS
PH 0455 R, y o y
N7y
— <1
ﬁzkflewzyc (163)

ne ly — po3paxyHkoBa JOBXKHHAa KyTOBOTO IIIBa, IO JIOPIBHIOE HOro CyMapHid

TeOMETPHUUHIN MOBXKHUHI 3a BUpaxyBaHHSIM JIBOX KarTeTiB mBa 2K; abo 1 cM Ha KOXHY

HEMEepepBHY AUISHKY IIBa;

B; 1 B, — xoedili€HTH, 3HAYCHHS IKUX MPUHMAIOTHCS 3a Tabnuiero 16.2.

2

1 — momMHA HAIJIABJICHOTO MeTaly (MeTary IBa); 2 — TUIOITMHA METaTy
MEXI1 CIUTaBICHHS
Pucynok 16.4 — [Tonepeunwii po3pi3 KyTOBOTO IIBA 13 3a3HAYCHHSIM
YMOBHUX IUIOIIWH PyWHYBaHHS
16.1.17 Po3paxyHOK 3BapHHUX 3’€JIHaHb 3 KyTOBHUMH IIIBAMHU TIPH JIii 3THHAIIBHOTO

MOMEHTY M y TUIOUIMHI, MEPHNEeHAUKYISIPHIN 1O TUIOUIMHU PO3TAllyBaHHS IIBIB, CIIA
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BUKOHYBaTH Ha 3pi3 (YMOBHHUI) B OJHIA 3 JBOX YMOBHHUX IUIOMMH (pUCYHOK 16.4) 3a
dhopmynamu:

- y IUTONIMHI HATUIAaBIEHOTO METay

My,
—n—<1: 16.4
WiR7e ( )

- y HJ'IOHII/IHi MCTally ME3K1 CIIJIaBJICHHS

My
—n <1 :
WRa: (169
ne Wi i W, — MoMeHTH Omopy po3paxyHKOBHMX II€PEPi3iB KyTOBUX IIBiB Y

3BapHOMY 3’€IHAHHI BIJIMOBIHO 32 METAJIOM IIIBA 1 32 METAJIOM MEX1 CILJIaBJICHHS.
16.1.18 Po3paxyHOK 3BapHUX 3’€JHAHb 3 KyTOBUMH IIBaMH MPH il 3TMHAIHLHOTO
MOMEHTY M y TUIOIIMHI pO3TalllyBaHHS IIUX IIBIB CJiJ BUKOHYBAaTH Ha 3pi3 (YMOBHUM) B
OJIHI 3 IBOX YMOBHHUX IUIONIKH (pucyHOK 16.4) 3a hopmynamu:
- y IUIOIIMHI HAIUIABJIEHOTO METAIy

M7, x2+y2 <1
(Ifx"'lfy)wa?/c

; (16.6)

- y IUIOHIMHI METATy MEXI1 CIUIaBICHHS

(2.2
M X
PN Y (16.7)

(sz+|zy)'sz'7/c o

Je X 1Y — KOOpAWHATH TOYKHM 3BapHOTO 3 €JHAHHS, sSKa HAWOLIBII BiAjaieHa Bijl
nentpa Baru 0 mporo 3’eamanus (pucynok 16.5); g, |y, — momentu imepuii
PO3pPaxyHKOBOTO Iepepi3y KyTOBOTO INBa Yy 3BapHOMY 3 €JHAHHI 3a METaJIOM IIIBa
BIJIHOCHO HOTO TOJIOBHHMX oOcelt x—x 1 y—y; |, |Zy — T€ caMe, 3a METaJloM Mexl
CILJIABJICHHS.

16.1.19 IIpu pospaxyHKy 3BapHOTO 3 €qHAHHS 3 KyTOBUMHU IIBAMH HAa OJTHOYACHY
miro mosgomkeboi N i momepeunoi Q cmm, a Takok 3THHATEHOTO MOMEHTY M
(pucyHok 16.5) moBuHH1 OyTH BUKOHAHI TaKi YMOBH:

Tt Vn <1 1 szn Sl
wayc szj/c

, (16.8)
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ae T¢ 1 T, — JOTHYHI HampyXeHHS B HEOE3MeuHii TOulll PO3PaXyHKOBOIO

nepepizy KyTOBOIrO IIBa y 3BapHOMY 3’€JIHaHHI BIJIOBIJHO Yy IUIONIMHI HAIUIaBICHOTO

MeTally 1 y TUIOIIKMHI METaTy MEXi CIUIaBJICHHS, 10 BU3HAYAIOTHCS 32 GOPMYIIOI0

. :J(TN o, ) +(ro+rw) (16.9)

Pucynok 16.5 — Po3paxyHkoBa cxema 3BapHOTO 3’ €IHAHHS 3 KyTOBUMH IITBAMU

16.1.20 HamycTkoBi 3BapHi 3’€JHAHHS €JEMEHTIB 3aBTOBIIKK JO 4 MM
JOTMYCKAEThCS 3AIHCHIOBATH TOYKOBUM IITBOM JYTOBHM 3BapIOBaHHSAM 3 HACKPI3HUM
MPOIUIABIICHHSIM; TIPH I[bOMY HECY4y 3JaTHICTh OJHIET TOUKHU CI1J] IPUHMATH TAKOIO, 110

I[OpiBHIOG MCHIIOMY 3 JIBOX I'PAHUYHUX 3HAYCHD!

- pH 3pi3i
N =0,28d°R,,,,: (16.10)
- IIPH BUPHUBI
N, =pdtR,, (16.11)
ae d — miaMeTp TOYKOBOrO MIBa Yy TIUIOIIMHI 3’€IHYBAHHUX CIIEMEHTIB, IO

npuitmaetbest 3a ['OCT 14776; mpu 3actocyBaHHI CHocoOy 3BaprOBaHHS, SKUN HE
pernamentoBannii 'OCT 14776, 3HadenHs d cimijg y3ro[pkyBaTH 1 TpudAMaTtu B

YCTaHOBJICHOMY IIOPSIZKY;
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-11 . . ;
'B T — IIpX 3BaprOBaHHI1 CJICMCHT1B OJJHAaKOBO1 TOBIIMHMH,

-1 . . . o

p=19 _ IpY 3BapIOBaHHI €IEMEHTIB 3 PI3HUMHU TOBIIUHAMH, 110 BiAPI3HAIOTHCS Yy
7Ba 1 OljbIle pa3iB (MPU MEHIIIHM pi3HUIN y TOBIIMHAX 3HAUYEHHs KoedimienTa HeoOX1aHO
pUHAMATH 3a JTIHIAHOI 1HTEPIOJISIIELO);

t — TOBIIMHA HAWTOHIIIOTO €NIEMEHTA Y 3’ €THAHHI.

16.2 BoJaToBi 3’caHaHHA

16.2.1 JIns OonTOoBMX 3’€qHAHb EIEMCHTIB CTaJCBUX KOHCTPYKINIHA  CIIJ
3aCTOCOBYBATH OOJTHU 3T1HO 3 JoJaTKOM /.

16.2.2 bontu ciig  po3MillyBaTH BIJMOBITHO JIO BHUMOI, HaBEICHUX Y
tabnui 16.3; npu upoMy OOJITH Yy 3’€IHAHHSIX, IO PO3PAaXOBYIOTHCS, PO3IMILIYIOTH 3
BUKOPUCTAHHAM MIHIMAJIbHUX BIJACTaHEH, a 3 €IHYBaJIbHI KOHCTPYKTUBHI OOJTH
BJIAIITOBYIOTh, SIK MPAaBUJIO, 3 BUKOPHCTAHHSM MaKCHMaJbHUX BIACTaHe. Y pasi
MPUKPIIUJIEHHS KYTUKA OJHIEI0 MOJMIIEI0 00JITaMH, PO3MIILIEHUMH B IIAXOBOMY MOPSAKY,
OTBIp, HAUOUIBIN BiJATICHUI BiJ WOTO KIHIISL, CJIiJ PO3MIIIYBAaTH HAa PUCIl, HAHOIMKY1H
710 o0yIIIKa.

JlomycKaeThCsi KPIMUTHU €JIEMEHTH OJJHUM OOJITOM.

16.2.3 bontu kimacy TOYHOCTI A cIijl 3aCTOCOBYBATH ISl 3’ €JHAHB, Y IKHX OTBOPH
MPOCBEPJICHI HAa MPOEKTHUN JiaMeTp y 310paHuX ejeMeHTax abo 3a KOHAYKTOpaMHu B
OKpPEMHX €JIEMEHTAaX 1 JIeTaIsAX, a00 MPOCBEP/AJICHI UM MPOIABJICHI HA MEHIITUHN JliaMeTp B
OKpEeMHUX JIeTalsIX 3 MOJAJbIINM PO3CBEPUIIOBAHHSAM JI0 TMPOEKTHOTO JiaMeTpy ¥y
CKJIa/ICHUX eJIEMEHTaXx.

Bontu knaciB Tounocti B 1 C y 6araro60oitToBux 3’€JHAHHIX CIiJl 3aCTOCOBYBAaTH

1 KOHCTPYKLiH i3 cTani 3 rpaHunero TekydocTi 10 390 H/mm?2,
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Tabanus 16.3 — Bumoru 10 po3mitieHHs O0NTIB

XapakTepHuCTUKA BiICTaHI Ta XapaKTEPUCTUIHUHN OIIip MPOKATy CTall Bincranps Mix 6onTamu
3’€IHYBAaHUX CICMCHTIB IIPH pO3MilIeHi O0NTIB

1. Bizctanp MK IIEHTpaMH OTBOPIB JJIsI OOJITIB y OyIb-IKOMY HaIPSMKY:
a) MiHIMaJIbHA!

pu Ryn < 390 H/Mm? 2d
ipu Ryn > 390 H/mm? 3d
0) MakcMMaJbHa B KpalHIX psax Mpy po3TsA31 Ta CTUCKY 3a BIACYTHOCTI 8d abo 12t

KYTHKIB, PO3TAIlIOBAaHUX B3JI0BK KPOMKH €JIEMEHTIB 3’ €THaHHS

B) MakCHMaJIbHa B CEPE/IHIX pAJax, a TAKOXK y KpalHiX psaax 3a HassBHOCTI
KYTHKIB, PO3TAIIIOBAaHUX B3JI0BK KPOMKH €JIEMEHTIB 3’ €THAHHS:
IpU PO3TA3i 16d a6o 24t
IPU CTUCKY 12d a6o 18t

2. Bijcranp Bij IIeHTpa OTBOPY AJIA 00JITA O Kparo €JIeMEHTA!
a) MiHIMaJIbHA B3JOBX JIHIT i 3ycHius:

pu Ryn < 390 H/Mm? 1,5d
pu Ryn > 390 H/mm? 2,5d
0) Te caMe, BIIOTIEPEK JiHIi 1T 3yCHIIIS:
npu 00pi3aHUX KPOMKaX 1,5d
MIPU TIPOKATHUX KPOMKAX 1,2d
B) MaKCHMaJbHa 4d a6o 8t
') MiHIManbHa Y QPUKIIAHOMY 3’ €IHaHHI TP OyIb-AKii KpoMIli 1 OyIb-IKOMY 1,3d
HANPSIMKY 3YCHILIS
3. Bincranps MiHiManbHa MiX [IEHTpAMHU OTBOPIB B3JOBXK JIHIT il 3yCHILIS AJis u+1,5d

00JITiB, PO3MIIICHUX Y NIAXOBOMY HNOPSIKY

[Ipumirka 1.
d — niameTp oTBOpY st GONITA;
— TOBIL[MHA HAITOHIIIOTO 30BHIIIHBOTO €JIEMEHTa,
U — BiICTaHb MIX PSJJaMU OTBOPIB BIIOIEPEK JiHIT i1 3yCHILIs.
IMpumirka 2. [liamerp oTBopiB npuiimMaethes: d = dp juts 60nTiB kiacy Tounocti A; d = dp + 1 MM [y1s1 OONTIB KIIAaCiB TOYHOCTI
i C B KOHCTPYKIISAX OMOp TOBITPAHUX IiHIN enekrponepenasanns (I1JI), Bimkputux posmoninbHuxX mpuctpois (BPII) Ta
koHTakTHUX Mepex TpaHcrnopty (KMT), y peurri Bunaaxis d = dp + (1; 2 a60o 3 mm).
IMpumitka 3. B 01HOO0NTOBUX 3’€HAHHAX EJIEMEHTIB PEUNTKU (PO3KOCIB, CTOSIKIB i PO3MIPOK) OKPIM THX, IIO MOCTIHHO
paIOIOTh HA PO3TAT, NPU TOBIIMHI €IeMEHTa 0 6 MM i3 CTali 3 rpaHuIer0 TekydocTi g0 390 H/Mm? i mpocepiieHux
OTBOpax BiICTaHb |1 Bij Kpaw eJeMeHTa J0 LeHTpa OTBOPY B3MOBXK JiHIl Iii 3ycHIUIL IOIycKaeTbcs npuimatu Bix 1,5d 1o
1,35d Ge3 1omycKy B CTOPOHY 3MEHIIEHHS IPH BUTOTOBJIEHH] €JIEMEHTIB, PO 110 HEOOXIIHO 3a3HAYMTH Y MPOEKTI.
IMpumitka 4. [Ipu po3mimieHHi OONTIB y IIAXOBOMY MOPSAKY Ha BIJCTaHAX HE MEHIIMX 3a BKa3aHi y 103. 3 IUIOINLY
[IOTIEpEeYHOro Iepepizy eleMeHTa HeTTo An CJiJ| BU3HAUaTH 3 YpaxyBaHHSIM OCJAOJEHHS HOro OTBOpaMH, PO3MILICHHUMHU Y
03PaxyHKOBOMY Iepepi3i eleMeHTa, SIKUil OPIEHTYEThCS BIIOMEPEK JIiHIT il 3ycuiuis. Y 3’€IHAHHSIX, B IKUX OOJTH MPAIIOI0OThH
[IepeBaKHO HA PO3TSIT, CJIiJI, SIK MPABUIIO, 3aCTOCOBYBATH 00J1TH Kj1aciB TOYHOCTI B i C 260 BUCOKOMIIIHI.

16.2.4 BoaTu, 110 MarTh AUISTHKY 3 PI3HUMH JiaMeTpamMH IO JOBXUHI HEHAPi3HOI
YaCTUHU, HE JIOMYCKAEThCS 3aCTOCOBYBATH Y 3 €IHAHHSIX, B SKUX OONTH MPAIIOIOTH Ha
3pi3.

16.2.5 Hapizka 60nTa, 110 cripuiiMae 3CyBHE 3yCUILIA, B €I€eMEHTaX CTPYKTYPHHUX
KOHCTPYKIIiM, OMOp JIiHIA €JIEKTPOoNepeJaBaHHsl Ta BIAKPUTUX PO3MOJLILHUX MPUCTPOIB,
a TakoXX y OOJITOBUX 3’€JIHAHHSIX 32 HAsSBHOCTI 30BHIIIHHOTO €JIEMEHTA TOBIIUHOIO IO

8 MM, MOBMHHA 3HAXOJUTHUCH 11032 MMAKETOM 3’€/IHYBAaHUX E€JIEMEHTIB; y PEIlITI BUMAIKIB
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Hapi3ka 00JTa HE MOBHMHHA 3aXOJUTH BIJIMO OTBOPY OUIBIN HIXXK Ha TMOJOBUHY TOBIIUHU
30BHIIIHBOTO €JIEeMEHTa 3 00Ky Traifku abo 5 MM.

16.2.6 BnamryBanHs  mail0 Ha ~ OodNTH  Cil  BUKOHYBaTH  3TITHO
+ JICTY b B.2.6-200.

VY po3paxyHKOBHUX 3’€IHaHHSIX 3 OonTamu kiaciB TogHocTi A, B 1 C (3a BUHATKOM
00TOBUX 3’€HAHb Yy JAOMOMDKHUX KOHCTPYKIISIX) CHiJ HepeAdayuTH 3aXO0AU MPOTH
CaMOBIJrBUHYYBAHHS TallOK (BCTAHOBJICHHS NPYXUHHUX a0, JOJATKOBUX TaloK
TOIIIO).

16.2.7 Ha ckomieHUX MOBEPXHAX 3’ €AHYBAHHUX JETajei 1 eIeMEeHTIB (BHYTpIIIHI
rpaHi MOJUIb JTBOTaBPIB 1 IIBEJEPIB) MiJ TOJOBKH OONTIB 1 TalKu CJiJ JOJATKOBO
BCTAHOBJIIOBATH KOCI IIAKOU.

{IIynkm 16.2.8 eunyueno na niocmasi 3minu Ne 1}

16.2.9 Po3paxyHKOBe 3yCWILIA, SIKE MOXKE OYTH CIPUMHSATE OJHUM OOJTOM, CIiJ
BHU3HAYATH 3aJICKHO BiJl BUy HAMPY>KEHOTO CTaHY 3a (hopMyJIaMH:

- pu 3pi3i (yMoBHOMY) OojTa

Nps = Ros AN 70 7c ; (16.12)
{Dopmyny (16.12) suxnadeno 6 nositi pedaxyii na niocmaegi 3minu No 1}
- IIPU 3MUHAHHI METaTy 3 €IHYBaHUX €JIECMEHTIB B OTBOPI

Npp = Ropy 2 tin?u 7 ; (16.13)
{Dopmyny (16.13) euxnadeno 6 nosiii pedaxyii na niocmasi 3minu Ne 1}
- pH po3TAry 0onra

Ny = Ry A7 (16.14)

{@opmyny (16.14) suxnaderno 6 nositi pedaxyii na niocmasi 3minu No 1}
ne Ry, Ry, Ry — po3paxyHKOB1 onopH 0JHOOOITOBUX 3’ €/IHAHB;
A =0,78d? — mo1a NOIEPEYHOro MePEPi3y CTPHIKHS OONITA;
N, — KUIBKICTh PO3PAXyHKOBUX TUIOIINH 3pi3y OJTHOTO OOMTA, IIIT;
yc — KOe(DIIeHT yMOB pOOOTH, IKUI BU3HAYAETHCA 3a TabmuIEero 5.1;
Yo — KOE(IIIEHT YMOB POOOTH OOJITOBOTO 3’€JHAHHS, SIKMM BHU3HAYAETHCS 32

tadbmmuero 16.4;
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D tun — HaiMEHIIA CyMapHA TOBIIMHA €IEMEHTIB Y 3’ €IHAHHI, SKi 3MUHAIOTHCA B

OJIHOMY HAIPSMKY;

A,, — ITOIIA TIOTIEPEYHOTO TIepepi3y HeTTO 0oJiTa 3a Pi3h0ooIo.

{463ay 3mineno na niocmaei 3minu Ne 1}

Tabauus 16.4 — KoedinieHTn ymMmoB poOOTH OOJTOBOIO 3’ € THAHHS

XapaKkTepUCTUKHU XapakTepUCTUYHUN
OTip MPOKAaTy CTa 3HayeHHs 3HaUYeHHSA
GonroBoro HAMPYXXCHOTO | 3>enypannx enemMeHTiB ald, s/d koedimienra y,
3’ € THAHHS CTaHy R H/mm2
yn s
OnnoGonrose, 3pi3 — - 1,0
00aTH KI1acy 3MUHAHHA R <290 15<al/d<?2 0,4a/d +0,2
toy”octi A, BiC n 1,35<a/d <15 a/d-0,7
a00 BUCOKOMII[HI
200<R,, <390 15<al/d<2 0,5a/d
1,35<a/d <15 0,67a/d-0,25
R,, >390 ald>25 1,0
BararobonTose, 3pi3 - - 1,0
0ot Ki1acy 3MUHAHHS R 15<al/d<? 0,4a/d+0,2
. - n <290
TOYHOCTI A, B : 2<s/d<2,5 0,4s/d
i C* abo 15<a/d<2 0,5a/d
E—. < < - — !
BHCOKOMITTHI 290= R =390 2<s/d<2,5 0,5s/d —0,25
R, >390 a/d=>3 1,0
s/d>3 1,0

Hpumirka 1.

a — BiZICTaHb BiJl Kpalo eJIeMeHTa JI0 [IEHTpa HaiOIMKI0ro OTBOPY B3AOBXK JIHIT i1 3yCHILIS;

d — niametp oTBOpY It GONITA;

S — BIICTaHb MIX LIEHTPAMH OTBOPIB B3JIOBXK JIiHIi /il 3yCHILIS.

* - Jlnst po3paxyHKy 0araTo0oJITOBOro 3’€IHAHHS HA 3pi3 1 3MHHAHHS NPU BUKOpHUCTaHHI 0o0aTiB KiaciB B i C, a Takox
BUCOKOMIIIHUX OONTIB 3 HEperyJlbOBaHHUM HATSATOM IIPH BCIX 3HAYEHHSIX XapakTepHUCTHYHOTO omopy Ryn mpokary
3’€IHYyBaHMX €JIEMEHTIB 3HaUeHHs KoedilieHTa ) citig MHOXUTH Ha 0,9.

Mpumirka 2. JIns po3paxyHKy 0araTto00JiTOBOrO 3’€JHAHHS Ha 3MHHAHHS 3HAa4eHHS KoeillieHTY Jb NpUIMaEThCs SIK
MEHIIe 3 O0YHCIICHUX MPU MPUAHATHX 3HAUCHHX @, d, S.

16.2.10 ITpu mii Ha OonTOBE 3’€MHAHHS MO3JOBXKHBOI CHIM N, IO TPOXOAUTH
yepes EHTP Baru 3’€IHaHHSA, CJ1J] MPUUMAaTH, 110 IS CUJIa PO3MOIIISETHCSI MK O0ITaMu

PIBHOMIpPHO. Y LIbOMY pa3l HEOOXIAHY KUIBKICTh OOJTIB y 3’€IHAHHI CIIiJl BUSHAYUTH 3a

dbopmyoro:
N
n>_—-/n (16.15)
N
b,min
e Nb,min — HaiimeHme 13 3HaueHb Nps uum Npy, a00 3HaueHHA Ny, oOuMCIIEH]
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B1AITOB11HO 10 16.2.9.
VY BuIagkax, KoJd B 0OJTOBOMY 3’€IHaHHI BiacTaHb | Mk KpaiiHiMH OOoaTaMu

B3JIOBJXK JIiHIT Aii 3cyBHOTO 3ycwiuis repesuirye 16d, 3nadenns Ny dopmyi (16.15) cuin
. . .. | .
30UTBIIUTH IIICHHSM Ha KoedimieHt S =1—0,005(a —16j , 10 IPUMMAETHCSA HE MEHIIE 3a

0,75. Ilro BuMOry HE CIiI BpaxoBYBaTH Y BHUNAAKy, KOJW OOJTOBE 3’€IHAHHSA
BJIAIIITOBAHE TI0 BCIH JOBXKHMHI €JIeMEHTa KOHCTPYKIIi (OaiKu, KOJIOHU) 1 pO3paxyHKOBE
3YyCWJUISL JIl€ B3JOBXK YCI€l JOBXKHUHU TakKoro 3 €AHaHHS (HANpUKIAJ, Y TOSACHOMY
3’€THaHHI OAJIKN).

16.2.11 Ilpu naii Ha GonTOBE 3’€HAHHS 3TMHAIBHOTO MOMEHTY, SKUM BUKJIMKAE
3CYB 3’€IHYBaHHMX €JIEMEHTIB, CJIJI MPUUMATH, 110 3YCHUIUIS 3p13y PO3MOIUISIOTECS MIXK
OosiTaMH 3’€JJHAHHS TPOMOPLINHO A0 BIJACTAaHEW BIJ IIEHTpa Bard 3’€JIHAHHSA 10

PO3TIIsAYBaHOTO OO0JITA.
3ycwuis B Haii6inem Hanpyxkenomy Oomti Ny ., ofunciene 3 Bpaxysannam
KOE(IIIEHTY y,, HE MOBUHHO NEPEBUIIYBaTH MeEHIIOro 13 3HaueHb Nps 4u  Npp,

o0uncienux 3rigHo 3 16.2.9.

{A63ay 3mineno na niocmaei 3minu No 1}

16.2.12 Ilpu omnouacHiil nii Ha GOJATOBE 3’€IHAHHS TMO3J0BXKHBOI 1 TOMEPEYHOT
CUJ Ta 3TUHAIBHOIO MOMEHTY, IO JiIOTh B OJHIM IUIONIMHI 1 BUKJIMKAIOTH 3CYB
3’€JHyBaHUX €JEMEHTIB, CIJIJI BU3HAUYUTU PIBHOMAINHE 3yCWUIsl y HalOUIbII
HanpyXeHoMy O0JTI, o0YuncieHe 3 BpaxyBaHHIM Koe]IllieHTy p,, sSK€ HE IMOBUHHO
NEPEBUILYBAaTH MEHILIOTO 13 3Ha4€Hb Nps un Npp, 00uncnenux 3rigxo 3 16.2.9.

{A63ay 3mineno na niocmaei 3minu No 1}

16.2.13 Ilpu ogHouacHi# aii Ha 60JATOBE 3’ €IHAHHA 3YCHJIb, III0 BUKJIUKAIOTH 3pi3 1
po3TAT  OONTIB, HAWOUIBII HANMPYKEHWM OONT, TOPSA 13 PO3PAXyHKOM 3TIAHO 3

dbopmynamu (16.12) 1 (16.14) ciix nepeBipsaTy 3a GOpPMYJIOO:
7y (Ng /Ny ) +(Ny /Ny, )7 <1, (16.16)

ne Ns 1 Nt — po3paxyHKOB1 3yCHJIJISl BIJIIIOBIJIHO 3pi13y 1 PO3TATY, IO MPUNALAIOTh

Ha OJUH OO0JT;

138



ABH B.2.6-198:2014

Nbs, Nbt — po3paxyHKOBI 3yCHILIA, sIKI MOXKYTh OyTH CHPUUHATI OJHUM OOJTOM 1
BU3HAYAIOTHCS 3r1AHO 3 16.2.9 13 3MiHO0 3Ha4YeHHS Apn Ha Ap,

16.2.14 'V GonToBuX 3’€THAHHAX OJHOTO €JIEMEHTA 3 1HIIUM Yepe3 MPOKIAJKH YU
1HII TPOMDKHI €JIEMEHTH, a TaKOXX B €JIEMEHTaX 3 OJHOCTOPOHHBOIO HAaKIIAIKOIO
KUIBKICTh 00NTIB, oOunciieHa 3rifHo 3 dopmynor (16.15), HeoOXigHO 30UIBIIUTH Ha
10%.

VY 601TOBUX 3’€THAHHSIX BUCTYITHUX IMOJIULb KYTHKIB a00 IIBETEPIB 32 JTOIIOMOT OO
KOPOTHIIIB KUIBKICTh OOJITIB, IO MPUKPITUIIOIOTH KOPOTHUII JIO INET MOJUIlI, HEOOXITHO
30UTbIIUTH Ha 50% MOPIBHSAHO 3 PO3PAXYHKOM.

16.2.15 ®ynnamenTHi (aHKepH1) OOATH CIHiJi MEPEBIPATA 3TIHO 3 BUMOTAMH

CHull 2.09.08.

16.3 ®puxuiiini 3’¢THAHHA

16.3.1 ®pukiiiiHi 3’€JHaHHS, B SIKUX PO3PAXYHKOBE 3yCHIUIS MEPEAAEThCs Yepes
TEpTs, 10 BUHUKAE HAa KOHTAKTHUX IMOBEPXHSIX 3’€IHYBAHWX CJIIEMCHTIB BHACIIIOK
HATATY BUCOKOMIITHMX OOJITIB, CIIiJ] 3aCTOCOBYBATH :

- Yy KOHCTPYKIISIX, 1[0 O€e3MoCepeAHbO CHPUHMAIOTh IO  PYXOMHX,
BiOpaliiiHUX YM TUHAMIYHUX HABAHTAKCHBD;

- y OONTOBUX 3’€THAHHSX, JO SIKMX BHCYBAIOTHCS IIJBHUINCHI BUMOTH II0JIO
oOMekeHHs 1e(hOpMaTUBHOCTI.

16.3.2 V ¢pukmiitHux 3’€qHAHHSAX CI1J 3aCTOCOBYBATH OOJITH, TaKH 1 IIaiiou
BIIIIOBIAHO 10 6.2.6.

Bontu ciig po3miniyBaTu 3riHO 3 BUMOTaMH, HaBeJCHUMH y Tabmwuii 16.3, npu
I[bOMY 3QJI€KHO BIJT YMOB CKJIAJaHHS 3’€HAHHS PI3HHUIS MK HOMIHAIBHUMH
JiaMeTpamMu 00JiTa Ta OTBOPY MOXKE CKiIaaatH Bif 1 10 6 MM.

16.3.3 PospaxyHKoBe 3yCWIUIA, SIKE MOXKE OyTH CIPUNHSATE KOXHOKO TUIOIIMHOIO
TEpPTS EJIEMEHTIB, 3aTATHYTHX OJHHM BHUCOKOMIITHUM OOJITOM, CIiJ BHU3HAYATH 34

dbopmyiioro:

139



ABH B.2.6-198:2014

Qun = Rnfontls , (16.17) (3mineno, 3mina Nel)
”n
ne Rph — pO3paxyHKOBUH OIIp PO3TATY BUCOKOMIITHOTO 0OJTa, M0 BU3HAYAETHCS
3rigHo 3 7.8;
Apn — TUIOIIIAa MONEPEYHOT0 Mepepizy 0oTa 3a pi3zpo0Io;
{A63ay 3mineno na niocmaei 3minu Ne 1}
s — KOC(IIIEHT TePTs, 10 MpHUtMaeThCs 3a TadauIero 16.5;

Yh — Koe(ILI€HT HaAIHHOCTI, IO IpUiMaeThCs 3a Tabmuiero 16.5.

Tabauusa 16.5 — Koedimientn HamiHOCTI 1 KoeiieHTH TepTs (PUKIIHHUX

3’€IHaHb
KoedinienT HagiiHOCTI ¥, NPH KOHTPOJI HATATY
00JITIB 32 MOMEHTOM 3aKpy4yBaHHSI IPU
HaBaHTAXKCHHI 1 IPU PI3HMII MiX JT1aMETPOM
Crnioci6 00poOkH (OUMILIEHHS) KoediuieHt | orpopy i HominansHuM iamMeTpoM 6omnta & , MM
KOHTaKTHHUX IIOBEPXOHb TCPTA s JTMHAMIYHOMY TIpU & JTMHAMIYHOMY TIPH &
=3...6; =1;
CTaTUYHOMY IIpU J CTaTUYHOMY IIPU &

=5...6 =1...4
1 JlpoGemeTanbHUM Yn 0,58 1,35 1,12
JIpoOeCTpyMEHEBUH JBOX IMOBEPXOHb
0e3 KoHcepBalii
2 I"azomonmym’ tHEBHI TBOX 0,42 1.35 1,12
IIOBEPXOHb 0e3 KoHcepBallii
3 CraneBUMH IIITKAMH JBOX 0,35 1,35 1,17
IIOBEPXOHb 0Oe3 KoHcepBallii
4 Be3 00poOkH 0,25 1,70 1,30
Mpumirka 1. [Ipu koHTpOIIi HATSATY OONTIB 32 KyTOM ITOBOPOTY TaliKM 3HAUEHHS KOS(IIieHTY  ciix MHOKUTH Ha 0,9.
Mpumirka 2. JlomyckaroTsCs iHII crtocoOn 00poOKH (OUHIICHHS) KOHTAKTHUAX MTOBEPXOHB, IO 320€3MeUyIOTh 3HAYCHHS
KoeilieHTIB TepTs He HWKUYE TUX, IO HaBEACHI y TaOJHIIi.

16.3.4 Tlpwu nii Ha dpukmiiiHe 3’ eqHaHHsA cuiu N, IO BUKITMKAE 3CYB 3’ €THYBAHUX
CJIEMEHTIB 1 MPOXOAWTH Yepe3 IIEHTp Baru 3’€JIHAHHS, CIiJ TpUAMaTH, 0 CUiIa
pPO3MOAUIAETECS MK OoiTaMu PiBHOMIpHO. B 1boMy BHUMaaky HEOOXIJHY KUIBKICTh

00NTIB y 3’€IHAHI CIIiJ] BU3HAYATH 32 OPMYJIOIO:

N7y,

ne Qph — po3paxyHKOBE 3yCHIUIA, 110 MOXKE OYTH CHPUNHATE OAHIEIO IJIOIIUHOIO

TepT, sIke 00UnCIIOEThCA 3a popmynoro (16.17);
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K — KiJIBKICTb IJIOIIMH TEPTS 3’ €JHYBAHUX CIIEMEHTIB,;

% — KOeIII€EHT yMOB pOOOTH, IO IPUHUMAETHCS 3a TaOHIeto S.1;

b — KoedilieHT yMOB poOOTH (PUKIIHHOTO 3 €AHAHHS, IO 3aJCKUTh BiJ
KUTBKOCT1 OONTIB y 3’€IHAHHI 1 TpUMAEThCS TakuM, 1m0 AopiBaioe: 0,8 mpu n < 5; 0,9
mpu 5<Nn<10;11,0 mpu n > 10.

16.3.5 Ilpu naii Ha QpukiiiHe 3’€HAHHS 3TUHAJIBHOTO MOMEHTY, UM CHJIH 1
3TUHAJIFHOTO MOMEHTY, 1[0 BUKJIMKAIOTh 3CYB 3 €HYBaHUX €JIEMEHTIB, PO3IOIiN 3yCHITh
MDK OonTaMu HeoOX1HO MpUMaTH BiamoBiaHo no 16.2.11, 16.2.12.

[Ipu aii y 3’eAHaHHI JHIIIE€ 3rUTHAIBHOTO MOMEHTY PO3MOJILT 3yCHUIUIS MIXK OOJITaMu
JOMYCKAETHCS MPUMUMATH PIBHOMIPHUM 3a MPSAMOKYTHOIO €MIOPOIO.

16.3.6 Ilpu nii Ha ¢pukiiiiHe 3’€qHaHHA TIOPA] 3 CHiIol0 N, 10 BUKJIMKAE 3CYB

3’€THYBaHUX €JIEMEHTIB, CUJM F, M0 BUKIMKA€E poO3TAT y 00JITaxX, HEOOXiTHO 3HAYCHHS
KoedilienTa 7y , Mo BU3HAYAETHCS 3riqH0 3 16.3.4, MHO)UTH Ha Koedimient (1-P/R),

ne P — po3paxyHKOBE 3yCWJUIS PO3TTy, L0 NpUIaAae Ha OAUH O0dT, Pp — 3ycHuIs
HaTATy OoJITa.

16.3.7 [iametp Oointa y ppukiitnomy 3’€AHaHHI CIiJ TPUIMATH, K TIPABUIIO, HE
MEHIIIUM 32 TOBIIMHY HAUTOBCTIIIOTO €JIeMEHTa y 3’ €HAHHI.

16.3.8 VY mpoekTi moBMHHI OyTH BKa3aHi MapKH CTaJli Ta MEXaHI4HI BJIIACTUBOCTI
OonTiB, Tallok 1 maid, a TakoX CTaHAApPTH, 3a SIKUMH CJiJi BUKOHYBaTH HATAT
BHCOKOMIITHAX OOJITIB 1 IKWUH CIiJT MPUAMATH TakuM, 1110 1opieHIoe B =Ry A .

{A63ay 3mineno na niocmaei 3minu No 1}

16.3.9 Tlpu mpoexTyBaHH1 (DPUKIIHHUX 3’€IHaHb CIiJ 3a0e3MedyBaTd BUIbHHM
JOCTYN JJIsl  BJAINTyBaHHS OOJITIB, INIUIBHOTO CTIATYBaHHS IMakera OojTaMu 1
3aKpy4YyBaHHS TalOK i3 3aCTOCYBaHHSAM JTUHAMOMETPUYHHX KITFOUiB, TAHKOBEPTIB TOIIIO.

16.3.10 Jlnsg Bucokominaux 60matiB 3rigao 3 JICTY I'OCT 22353 31 301IbIIeHUMHT
pO3MipaMu TOJOBOK OOJITIB 1 TaOK MPHU PI3HUII MK AlaMETPOM OTBOPY 1 HOMIHAJIBHUM
niameTpoMm 0oJiTa, IO HE MEpeBHUIlye 3 MM, a B KOHCTPYKIISIX 31 CTalll 3 THMYaCOBUM
omopoM He Menme Hix 440 H/MM? — 4 MM, TONyCKaeThCS BIANITYBAaHHS OIHI€i Iai6H

I1]1 TaiKy.
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16.3.11 Po3paxyHOK Ha MIIHICTh 3 €IHYBaHUX €JEMEHTIB (DPUKIIHHOTO
3’€IHAHHSA y PO3PaxyHKOBOMY Tepepisi, mocaabieHOMy OTBOpaMH, CIIiJi BAKOHYBaTH 3
ypaxyBaHHSM TOTO, 110 MOJOBHHA 3YCHIUIA, SIKE MPHUMaNae Ha KOKHUN OONT 3’€THAHHS,
nepegaHa cujaMu TepTa. l[lpu 1mboMy mMepeBipKy IOCHaOJIeHUX TMepepi3iB  CIIij
BUKOHYBAaTH: MIPH PYXOMHUX, BIOpaliiHUX 1 IWHAMIYHHX HABAHTAKEHHSIX — 3a IUIOMICIO
nepepizy HeTTo Ap; MpPH CTATHUHUX HABAaHTAXXCHHSX — 3a IUIOIICI0 Tepepizy OpyTTo A

pu A, > 0,85 4 a6o 3a ymoBHOI0O miomiero Aegr = 1,18 A, ipu A, < 0,854.

16.4 IlosicHi 3’cqHAHHA B 0aJIKAX

16.4.1 3BapHi 1 QpUKIIAHI TOSACHI 3’€IHaHHS JBOTAaBPOBOI OalKu CiiA
po3paxoByBaTH 3a (hopMysiaMu, HaBeACHUMHU y Taduuii 16.6.

[Ipy mpuxnamaHHi HEPYXOMOTO 30CEPEHKEHHOTO HABAHTAXKEHHS JI0 BEPXHBOTO
nosica Oajmku 3a BIJICYTHOCTI MOMEPEUHUX peOEp MKOPCTKOCTI Yy MICHSX MPUKIAICHHS
HABaHTA)XCHHS, a TAKOX MPH MPUKIIATaHHI HEPYXOMOTO 30CEPEIKEHHOTO HaBaHTAKCHHS
710 HIPKHBOTO T05ICa HE3aJIEXKHO B1J] HASIBHOCTI pedep dKOPCTKOCTI B MICISX MPUKIIaIaHHS
HABaHTA)XCHHS TMOSICHI 3’ €THAHHS CIIiJ] pO3PaxOBYBATH SK JIJISl PyXOMOTO HaBaHTAKCHHSI.

3BapHi IIBHM, BUKOHAHI 3 IMPOBapOM Ha BCIO TOBIUMHY CTIHKH, CIIJiI BBa)KaTu
PIBHOMIIIHUMH 31 CTIHKOIO.

16.4.2 V Oankax i3 QpUKIIHHAMH TOSCHUMH 3’ €IHAHHSAMU 3 0araToJMCTOBUMH
MOSICHUMH TIaKeTaMH TPUKPITUICHHS] KOKHOTO 3 JIUCTIB Y PO3PAXyHKOBOMY Mepepisi,
pPO3TAIlIOBAaHOMY 3a MICIIEM CBOIO TEOPETUYHOTO OOpHWBY, CIiJ pO3paxoByBaTh Ha
MOJIOBUHY 3YyCHIIIS, AK€ MOXe OyTH CHpUHHATE TOMEpPeYHUM Tepepi3oM JIHCTa.
[TpukpinneHHs: KOXKHOTO JIMCTa Y PO3paxXyHKOBOMY Tepepi3i, po3TalioBaHOMY Ha JTIISHIT
MDK JIHCHMM MicleM #oro oOpuBY 1 MicUeM OOpHBY MONEPEIHBOTO JIUCTA, CIIA
pPO3paxoByBaTH HA MOBHE 3yCHILIS, SIKE MOXKE OyTH CIPHIHSATE MOMEPEYHUM TEepepi3omM
JUCTA.

Tadauusa 16.6 — @opMynu g po3paxyHKy MNOSCHUX 3’€IHAHb y CKJIAJCHUX

Oajikax
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Xapakrep .
IloscHi 3’ emHaHHSA Po3paxynkoBa popmyia
HaBaHTAXXCHHA A paxyH (b pMY
T .
7, <1 (16.19)
3 . NGk Ry 7.
BapH1
u p 7 (16.20)
epyxome — =
nﬁz kf sz 7/(:
. Tsy, (16.21)
®pukuiiini Ok <1
Qbh 7/0
2 2
PNT? 4V ) (16.22)
. . 2B kiR 7.
3BapHi (IBOCTOPOHHI IIIBH)
P 7 NT2+V?2 < (16.23)
yXoMme o<
2ﬂzkf szyc
o . 7 SNT2+a’V? (16.24)
OpHuKIIiHI e |
Qbhk}/c
[pumirka.
T =QI—S — MOTOHHE 3YCWIUIA 3CyBY mosica, H/MM, BuKiHKaHe momepeuHoro cuioo Q, H (Tyr S — crarnunuii MOMEHT]
OpyTTO Mosica GaJKu BiTHOCHO HEWTPAIBHOI OCi);
N — KUTBKICTh KyTOBHX IIBIB: IPU JBOCTOPOHHIX KYTOBHUX IIIBaX Y MOSICHUX 3’€HAHHAX N = 2, IPH OJJHOCTOPOHHIX N = 1;
Qy» k — BenmmumHHM, 110 BU3HAYAIOTHCS 3rinHO 3 16.3.4;
F .
\Y; :% — MOTrOHHUH TUCK, H/MM, BiJ 30cepe/»keHOro HaBaHTAXKCHHS Fn, [0 BU3HAYAETHCS 3 YPaXyBaHHSIM BHMOT]
ef
srimpo 3 9.2.21 9.2.3;
V¢ ¥y — Koe(illleHTH HamifHOCTI 3a HaBaHTaXXEHHAM, IO mHpuiiMaioThes 3rigHo 3 JBH B.1.2-2 (1 Hepyxomux|
BaHTaXIB y,, =1);
s — KPOK HOSICHUX OOMTiB;
o — KOe(DIIieHT, SIKMH MPUAMAETBCS TaKKUM, 10 JOPIBHIOE: « =0,4 — 3a HAsABHOCTI HABAHTAKEHHS, MPHUKIIAJAEHOTO JI0

BEPXHBOTO IMOsica OANKH, IO SKOTO MPUCTPYTaHa CTiHKA, i « =1,0 — 3a BIACYTHOCTI NMPHUCTPYTOBYBaHHS CTiHKH abo 3a
HassBHOCT] HaBaHTAKEHHS1, MPUKJIAACHOTO JI0 BEPXHBOT'O MOsica.

17 JOAATKOBI BUMOI'M OO NPOEKTYBAHHSA
EJEMEHTIB BYJIUHKIB, BYAIBEJIb I CITIOPY/ PI3HOI'O
INPU3HAYEHHA

17.1 3arajabHi BUMOTH 1010 MPOEKTYBAHHS CTAJIeBUX KOHCTPYKIIii

17.1.1 Tlpu npoekTyBaHHI CTaleBUX KOHCTPYKIIIA HEOOXITHO:

- nependayvaTy B's31, I10 3a0€3MeUyI0Th Y IPOLECi MOHTaXy Ta €KCIUTyaTallil
CTIHKICTH 1 MPOCTOPOBY T€OMETPUUHY HE3MIHIOBAHICTh CIIOPYIH B IIJIOMY Ta OKPEMHUX i1
€JIEMEHTIB, MMPU3HAYAIOYH X Y 3aJIEKHOCTI B1Jl OCHOBHUX MapaMeTPiB CIIOPYAH 1 pEKUMY

eKcIuTyararii (KOHCTPYKTMBHOI CXE€MH, MPOTOHIB, THUITIB KPaHIB 1 PEXUMIB iX poOOTH,
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TeMIepaTypHUX BIUIMBIB TOIIO);

- BpaxOBYBAaTH BUPOOHWYI MOXKJIMBOCTI 1 IOTYXKHICTh TEXHOJOTIYHOIO 1
KPaHOBOTO OOJaJHAaHHS MiIMPUEMCTB-BUPOOHUKIB CTaleBUX KOHCTPYKIIH, yMOBH
TPAHCIOPTYBAHHA, & TAKOX MIJAOMHO-TPAHCIOPTHE Ta 1HIIE OOJaAHAHHS MOHTAXKHHUX
oprasizairii;

- nependadyaTé MOHTaXHI KPIIUIGHHS €JIEMEHTIB (MOHTaXHI CTOJIMKH TOIIIO)
JUTst 3a0€3eYeHHs MOHTaKHOI TEXHOJIOT1YHOCTI;

- y OOJNTOBHUX MOHTaXXHHUX 3'€IHaHHSAX 3aCTOCOBYBATH OOJTH KJIacy TOYHOCTI
B i1 C, a TakoX BHCOKOMIIIHI, NMPHU IIbOMY B 3'€JHAHHSIX, IO CIPUUMAIOTh 3HAYHI
BEPTUKAJIbHI 3yCWIUIA (KPIIUICHHSIX (epM, pUresiB, paM TOIIO), Cif mepeadayaTh
CTOJIMKHU; TIPY HASIBHOCTI B 3'€IHAHHSX 3TMHAJIBHUX MOMEHTIB CIIiJl 3aCTOCOBYBATH OOJITH
kjacy TouHocTi B 1 C, 1o npaiitorote Ha po3THr;

- nependayyBaTH MOAUICHHS KOHCTPYKIIM 1 COOPYA Ha BIANPAaBHI MAapKH 3
ypaxyBaHHSAM CIOCOOIB TPAHCIIOPTYBAaHHSI, TPAHCIIOPTHUX ra0apyTIB 1 METOIB MOHTaXy
KOHCTPYKITIH.

17.1.2 Tlpu KOHCTpPYIOBaHHI CTaJeBUX 3BAPHUX KOHCTPYKIIN CIiJA BUKIIOYATH
MOKJIMBICTh MIKINIMBOTO BIUTMBY 3aJMIIKOBUX Jedopmalliii 1 Halpy>KeHb, y TOMY YHUCII
3BaplOBAJIbHUX, a TAaKOXX KOHIIEHTpalli HampyXeHb, Mepeadadyaroyd BiANOBIAHI
KOHCTPYKTUBHI pIllIeHHs (3 HalOUIbIl pPIBHOMIPHUM pO3MOALIOM HaIpyKEeHb B
eJleMeHTax 1 JeTtansx, 0e3 BXITHUX KYyTIB, pi3KUX 3MIH (OpMH Tepepidy Ta I1HIIUX
KOHIICHTPATOPIB HAMPYKEHb) 1 TEXHOJOTTUHI 3aX0au (MOPSAOK 30MpaHHA 1 3BaplOBaHHS,
MOTEPE/IHI BUTMHU, MeEXaHIYHy OOpoOKy BIAMOBIAHMX 30H IUISXOM CTPYTaHHS,
(bpesepyBaHHs, 3aUUIICHHS A0pa3UBHUM KPYTOM TOIIIO).

17.1.3 ¥V 3BapHux 3'€IHAHHSAX CJIJ BUKJIOYaTH MOXJIMUBICTh KPUXKOTO
pyHHYBaHHS KOHCTPYKIM y Tmpoleci iX MOHTaxy 1 eKCIUTyaTalii B pe3yibTari
HECTIPUSITIIMBOTO CIIOTYYEHHS HACTYMHUX (haKTOPIB:

- BENUKUX MICIIEBUX HAaNpYy>KeHb, BHUKIMKAHUX BIUIMBOM 30CEPEIKEHUX
nedopmarliii Y1 HaBaHTAKEHb JIeTajleH 3'€HaHb, a TAKOXK 3AJIMIITKOBUX HANIPYKEHb;

- PI3KUX KOHIIEHTPATOpIB HAIPYyK€Hb Ha AUISIHKAX 3 BEJIUKUMHU MICHEBUMHU

HaIpY>KEHHSIMH, 110 OPIEHTOBaH1 BIOMEPEK HAMPSIMKY IIFOYNX HAMPY>KEHb PO3TATY.
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[Ipu KOHCTpyIOBaHH1 3BapHUX KOHCTPYKIIH CIIi BpaXOBYBaTH, 1110 KOHCTPYKLIT 13
CYLIJIPHOIO CTIHKOIO MAalOTh MEHIIE KOHIICHTPATOPIB HAMpPYXEHb 1 MEHII YyTIUBI 10
EKCIICHTPUCHUTETIB Y MOPIBHAHHI 3 PEIIITYACTUMHU KOHCTPYKITISIMH.

17.1.4 TIlpu npoeKTyBaHHI CTaJ€BUX KOHCTPYKI[IA CJIiJ] 3aCTOCOBYBATH

KOHCTPYKTHUBHI 3aX0JId IEPBUHHOTO 3aXUCTY BiA Kopo3ii 3rigno 3 ACTY 1SO 12944-3.

{IIynkm 17.1.4 suxnadeno 6 nosii pedaxyii na niocmaesi 3minu Ne 1}

17.2 BigcTanb MixK TeMIepaTypHUMHU IIBAMU

17.2.1 Bincranp |, M, MDK TemMnepaTypHHMMH IIBaMH CTaJeBUX KapKaciB
OJTHOTIOBEPXOBUX CTIOPY/I, SIK MPABHIIO, HE IIOBUHHA ITEPEBUIIYBATH HAHO1IBIINX 3HAYEHD

ly, M, HaBeaeHMX y TaOmui 17.1.
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Taboauua 17.1 — Haitbinbina BicTaHh MK TEMIIEpATyPHUMU [IIBAMU

Haiibinpima Bigcrans ly, M, Misk TeMIepaTypHUMHE [IBaMH
XapakTepucTuka IUISL apXITEKTYpHO-OYAiBEIbHUX KIIMAaTUYHUX PAioHIB i3
CEPETHHOI0 MICSYHOIO TEMIIEPATYPOIO MOBITPSI Y CIUHI
CIIOPYIH BijICTaHl BuIoro 3a 0°C HIOK40I0 3a 0°C

OnamoBaHuit B3JIOBK OJIOKa 350 280
OyJIMHOK monepex 0JIoKa 230 180
HeonantoBanuit B3/I0BX OJI0Ka 300 240
OyAMHOK nornepek 010Kka 180 150
Tapstanii 1iex B310BX OJIOKa 230 180
nornepek 010Kka 140 120
Binkpura ecrakanga B3JIOBXK OCI 180 150

17.2.2 3HaueHHs HaWOLIbIIMX BifacTaneh |,, ski HaBemeHi y Tabmuimi 17.1 y
cropyaax 3 BHCOTOI KoJoH h; abo hp monam 12 M, momyckaeTbcs 301TBITYBAaTH

MHOKEHHSIM Ha KOe(III€HT, IKUI MPUUMAETHCS TaKUM 110 JOPIBHIOE:

B3JIOBXK OJI0Ka — k, = LY <15:
12
h2
BIIOIIEpPEK OII0KA — k, = o <15,

ne h, — BucoTa KOIOH y IUIOIIMHI MO3MOBXHIX KOHCTPYKIIM Kapkacy (B3IOBXK

TeMmrepaTypHoro OJi0oKa), 110 JOpPIBHIOE BIJICTaHI Bia BepXy (PyHIAAMEHTYy 10 HU3Y
MIIKPaHOBOT OaJIKK (MPU JBOSIPYCHOMY PO3TAaIllyBaHHI KpaHIB — JI0 HU3Y MIIKPaHOBOT
OaJIKM HWXKHBOTO SIpycy) a0o A0 piBHA OONUpPaHHS HECYy4Oi KOHCTPYKIT MOKPUTTS (y
criopyJax 0e3 MOCTOBUX OMOPHUX KPaHIB), M;

h, — Bucora kpaiiHBOI KOJNOHM y IUIOLIMHI IONEPEYHOi KOHCTPYKIi KapKacy
(Bmomepek TeMmriepaTypHOTO 0JIOKa), 10 JAOPIBHIOE BIJICTaHI BiJ BepXy (pyHIaMEHTy HO
PiBHSI OONUPAHHS HECYYOi KOHCTPYKIIII MOKPUTTS, M.

17.2.3 BeptuxkanbHi B’5131, BJAIITOBaHI M)XK KOJIOHAMHU B MEXaX BUCOTH h, B3JOBXK
TEeMIIepaTypHOTO 0JIOKA, TOBUHHI 33JI0BOJILHSATH TaKi YMOBHU:
- BIJICTaHb BiJl OyIb-SIKOTO TOPIIS TEMIIEPATyPHOTO OJI0OKA 10 OCl HAMOIMKIOT
131 0,51k, :
B’s131 He moBuHHA niepeBuinyBatu U,9l K, ;

. BIJICTAaHb MIDXK OCAMM KpailHIX B’si3eMl mpu iX BIIAIITYBaHHI B JEKUIBKOX

micugx He mosunHa nepesumryBatu 0,3l,K | ne |uk1 — HaMOlJIbIIa JOBXXKHMHA OJIOKa
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BlamoBigHO 10 Bumor 17.2.11 17.2.2.

17.2.4 Haiioinemn Bincrani |y, mo BcTaHoBmroroTses 3rigHo 3 17.2.2 1 17.2.3,
JIONYCKA€ThCSl 30UIBIIYBAaTH Ha TIJCTaBl PO3paxyHKy Ha KJIIMAaTHYHI TeMIepaTypHI
HABAHTAKCHHSA 3 YpaxXyBaHHSAM BIUTMBY CTIH a00 1HIIMX OTOPOKYBATHHUX KOHCTPYKIIIH,

HeTpY>XHUX jJedopmaliiii KOHCTPYKIIIH 1 MiIIaTIUBOCTI BY3JIiB.

17.3 depMu i CTPYKTYPHi IVINTH NOKPUTTIB

17.3.1 Oci ctpuxHiB epM 1 CTPYKTYp MOBUHHI OyTH, SIK MPABUIIO, [ICHTPOBAHUMU
B ycix By3nax. lleHTpyBaHHS CTpwkHIB y ¢epmMax 1 CTPYKTYpPHUX IUIATax CHIij
BUKOHYBAaTH: MpU 3BapHHUX 3 €JHAHHSAX Yy BYy3JlaX — 3a LIEHTpaMH Baru mnepepisiB (13
OKPYTJICHHSIM JI0 5 MM); TIpH OOJITOBUX 3’€JHAHHSAX — 32 PUCKAMH KYTHKIB, HAHOIIKUNX
110 o0yIIKA.

3MIlIeHHS OCEM eJIeMEHTIB MOosCiB (pepM Mpu 3MiHI iX Tepepi3iB MO JOBXKHHI
JIOTIYCKA€EThCSl HE BPaXOBYBATH, SIKILIO BOHO He nepeBuinye 1,5% BUCOTH eneMeHTa nosca
MEHIIIOTO Mepepisy.

3a HasSBHOCTI EKCIICHTPUCUTETIB Yy BY3JaX eleMeHTH (epM 1 CTPYKTyp CIif
pO3paxoByBaTH 3 YypaxyBaHHSAM [li BIAMNOBIIHUX 3TUHAJIBHUX MOMEHTIB. Y pasi
NPUKJIAJaHHs HaBaHTAXKEHb 11032 By3JdamMu (epM MOSCU MOBHHHI OyTH pO3paxoBaHl Ha
CYMICHY JIi10 MO3/IOBXHIX 3yCHJIb 1 3TMHAJIbBHUX MOMEHTIB.

17.3.2 Tlpu po3paxyHKy IUIOCKHX (hepM 3’€THAHHS €JIEMEHTIB PEIITKH 3 MTOSCOM Y
By3JlaXx (hepM JOMYCKAEThCS MPUIMATH MIAPHIPHUMHU TPU TUIAX MOTEPEYHUX Tepepi3iB
€JIEMEHTIB:

- 3 KYTHUKIB a00 TaBpiB;

- nBoTaBpoBux, H-noni6nux i Tpy6uactux, sixmo signomenns N/1<0,1 ne h

— BHcoTa mepepisy, | —reomerpuuna noBxuHA eneMenTa (BiACTaHb MiXk By3TaMHu).

IIpy mepeBuIlleHH] 3a3HAYEHUX BIIHOIICHB h/l crin BpaxOBYBaTH J0JaTKOBI
3TUHAJbHI MOMEHTH, 110 BUHUKAIOTh B €JeMEHTax (pepMu BiJ >KOPCTKOCTI BY3JIIB; MPHU

bOMY JIONYCKA€ThCS BPAXOBYBATH >KOPCTKOCTI BY3MIiB y QepMax HaOIMKEHUMHU
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METO/IaMH, & OChOB1 3yCHJLJISI BU3HAYATH 32 HIAPHIPHOIO CXEMOIO.

17.3.3 Biactanp Mixk KpasiMy €JIE€MEHTIB PEIIITKHU 1 1osica y ¢epMax 31 3BapHUMHU
BY3JIOBUMH 3’€THAHHSIMH Ha (PAaCOHKAX CJiJl MPHIMATH HE MEHIIOK 3a a=6t—20 mm,
asie "He OubIoro 3a 80 MM, e t — ToBIIMHA (PaCOHKH.

Mix TOpUSMHU €JIEMEHTIB MOsCiB (epM, IO CTUKYIOTHCS 1 MEPEKPUBAIOTHCS
HaKJIaJIKaMH, CJTiJ] 3aJIMIIIaTH 3230 BEJIMYMHOIO HE MEHTI sIK 50 MM.

3BapHi 1IBH, SKI TPUKPIIUIIOIOTH €JIEMEHTH peuniTka ¢pepM 3 KyTUKIB 10 (aCOHOK,
CJIiJT BUKOHYBATH 3 0OBapIOBaHHIM TOPIIIB KyTHKIB.

17.3.4 YV Bysnax ¢depM 3 moscamMu 3 TaBpiB, JBOTaBPIB 1 OJAMHOYHUX KYTHKIB
KpIIJIeHHsI (DACOHOK 110 MOJUIb MOSICIB BCTHK CJiJ 3A1MCHIOBATH 3 MPOBAapOM Ha BCHO
TOBLIMHY (hacoHKH. B KOHCTpyKLisX | rpynu npuisiraHHs By3JI0BUX (DACOHOK JI0 MOSCIB
HEO0OX1JHO BUKOHYBATH 3T1HO 3 To3uIlieto 7 Tadmmmi T.3.

17.3.5 Ilpu po3paxyHKy By3miB (hepM 31 CTPHKHSIMHU TPyOUacTOro i JBOTaBPOBOTO
nepepi3iB 1 TPUKPIIUICHHSIM €JIEMEHTIB PEIIITKH Oe3mocepeIHbo 10 nosca (0e3 (pacoHOK)
HEOOX1THO MEePEBIPATH HECYUY 3/IaTHICTh:

- CTIHKM TMOscCa MpU MICIIEBOMY 3TMHAHHI (MPOAABIIOBAHHI) Y MICHSAX
MPUMUKAHHS €JIEMEHTIB PEUITKH (ISl CTPUKHIB 3 KPYIJIMX 1 IPSIMOKYTHHUX TPYO);

- O14HOI CTIHKM MOsica B MICIl MPUMHKAHHA CTUCHYTOTO €JE€MEHTa PEeIIiTKH
(m71st CTPYKHIB 3 IPAMOKYTHUX TPYO);

- MTOJIMITH TI0SICAa Ha BIATHH (JIJIs1 CTPUKHIB JIBOTABPOBOTO TEpeEPizy);

CTIHKH Tosica (IJ1s1 CTPHKHIB IBOTaBPOBOTO MEPEPi3y);

€JIEMEHTIB PEIIITKH B TIEpepisi, 0 MPUMHKAE 0 MOsCa;

3BapHUX MIBIB, K1 MPUKPITUISIOTH €JIEMEHTH PEUIITKU JI0 MOsca.

[Tpu mepeBipil MIITHOCTI CTIHKM HEOOXIJTHO BPaxOBYBAaTH CYMICHY 110 3YCUJIb Y
TIOJIUIIL 1 B IPUJIETIIOMY €JIEMEHTI PEIITKH.

PexomeHnpariii o0 mepeBipKyd HECY4oi 31aTHOCTI O3HAYEHUX BY3JIOBUX 3’ €JIHAHb
HaBesieH1 y noaatky .

17.3.6 Tlpu mnporoHax ¢epM TOKPHUTTIB, M0 CKIAJalOTh TMOHAT 36 M,
PEKOMEHAYEThCS TiepeadadyaTyd OyIIBEIbHUN TMIIHOM, IO JOPIBHIOE TEOPETUYHOMY

MPOTUHY KOHCTPYKIIi BiJ PO3PaXyHKOBHUX EKCIUTyaTaIIMHUX MOCTIHHUX 1 TPUBAIUX
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HaBaHTaXeHb. llpu TIIOCKUX TMOKpIBISX OyniBeNbHUN MiAWOM cHif mnepeadavyatu
HE3aJIe)KHO BiJ] BEJIMYUHU IPOTOHY, MIPUIIMA0OUM HOTO TaKWM, 1110 JOPIBHIOE IPOTHHY BiJ
CYMH pO3pPaxyHKOBHUX eKCIUTyaTalliiHUX TMOCTIHHMX 1 TPHUBAJIUX HaBaHTAKEHb,

301bIeHoMy Ha 1/200 mporony.

17.4 KoJsouu

17.4.1 BignpaBHi €1eMEHTH HACKPI3HUX KOJIOH 3 PEIliTKaMH, PO3TAIIOBAHUMH Yy
JBOX TUIOIIMHAX, CHiA MIAKPIUIIOBAaTH JiadparMamMu, poO3TAIIOBAaHUMHU OLIs KIHIIIB
BIIMPABHOTO eJieMeHTa. JomycKkaeThCsl HE mependavaTd creriaibHy aiadparMy, SKIIO
icHy€ TTuTa 0a3u Yi OrOJIOBOK KOJIOHH.

VY Hackpi3HMX KOJOHAaX 31 3’€JIHYBaJbHOIO PEIIITKOI0, PO3TAIIOBAHOI B OJIHIN
IUIOLIMHI, AladparMu Ciij] pO3TalIOBYBaTH HE piJlIe HIXK depes 4 M.

17.4.2 Y koJyioHax 1 CTOSIKax 3 OJHOCTOPOHHIMHM MOSICHUMH IIBaMHM 3Ti1HO 3 16.1.9
y By3Jax KpiIUICHHs B’si3eid, 0anoK, pO3MIpOK Ta IHIIUX €JIEMEHTIB y 30HI Mepe/laBaHHs
3YCWJUISA CJiJ] 3aCTOCOBYBATH JIBOCTOPOHHI TOSICHI IIIBH, IO BUXOIATH 32 KOHTYpPH

IPUKPIIIIOBAHOTO €JIeMEHTA (By3I1a) Ha 10BKUHY 30K, 3 KOKHOTO OOKY.

17.4.3 KyToBi mBH, IO MNPUKPIIUIIOIOTh (PACOHKU 3’€IHYBAIBHOI PEHITKH 0
T'JIOK KOJIOHW BHAITYCK, CJI1J] MPU3HAYATH 32 PO3PAXYHKOM 1 pO3TaIllIOBYBaTH 3 IBOX OOKIB
(GacoHKM B3IOBX TUIKA y BUIIIAI OKPEMHUX AUISHOK, PO3TAIIOBAHUX Yy IIAXOBOMY
NOPSJIKY, MPU I[bOMY BIJICTaHb MK KIHI[IMU TaKUX IIBIB HE MOBUHHA NEpPEeBUILYBaTH 15
TOBITUH (haCOHKHU.

VY pasi 3acToCyBaHHS PYYHOTO JYrOBOTO 3BaplOBaHHS IIBH TMOBUHHI OYyTH
HETIEPEPBHUMHU 10 BCIH JIOBXKHHI (PaCOHKH.

17.4.4 MoHTaxH1 CTUKU KOJOH PEKOMEHAYEThCS BUKOHYBATH 3 (Ppe3epoBaHUMHU
TOPLISIMH, 3BAPEHMMHU BCTHK a00 Ha HakjIaJKax 31 3BapHUMHU KyTOBUMHU LIBaMU a0o
OonTamu, y TOMY 4MCIIi BUCOKOMIITHUMH. [Ipu mprBaproBaHH1 HAKJIJOK KyTOBI IIIBU CI1
HE JIOBOAMTH 10 oci cThka Ha 30 MM 3 KOXHOro OOKy. JlomyckaeThCsi 3aCTOCYBaHHS
¢dnaHneBUX 3’€AHAHb 3 NEPEJaBaHHSAM 3YCWJIb CTHCKaHHS Yepe3 LIUIbHUNA JTOTHK

(aHLiB, a PO3TATYBAJIILHUX 3yCUJIb — Yepe3 OONTH.
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17.4.5 Y Hackpi3HUX KOJOHaX, TUIKH SKUX 3 €JIHaHI IJIaHKaMHU, PEKOMEHIYEThCS
MIPUNMATH:

- NIMPUHY TMPOMDKHUX TUIAaHOK Ds Takoro, mo pgopisaioe (0,5...0,75)b,
ne b — rabapuTHa MIMPUHA KOJIOHH Yy TUIOIIMHI TUIAHOK;

- IMIMPUHY KIHIICBUX IUIAHOK TaKO¥o, 1110 JopiBHIOE (1,3...1,7)bs.

17.5 B’asi

1751 ¥V KkoxHOMY TEMIEpaTypHOMY OJOILl CHOPYAW CHiJ MependayaTu
CaMOCTIIIHY CUCTEMY B’SI3€H.

17.5.2 Hwxni nosicu 6ayiok 1 hepM KpaHOBHUX KOJIH MPOTOHOM ToHaa 12 M crif
YKPITUTIOBAaTH TOPU3OHTAIEHUMU B’ SI3SMHU.

17.5.3 BeptukanbHi B’s31 MK OCHOBHUMH KOJIOHAMH KapKaca HIDKYE pPiBHS
MIJKPAHOBUX OaJOK MPHU JBOTUIKOBUX KOJOHAX CIIIJl pO3TAIIOBYBATH Y IJIOIIMHI KOXKHOI
TUTKH.

KM JOBOTIIKOBMX B’SI3€M, SK MpaBUiIO, CIiJ 3’€IHYBaTH MDK CO00IO
3’€IHYyBAJIbHUMU PENIiTKaMHu.

17.5.4 TlonepeuHi ropu30HTANIbHI B’A31 CIIiJI IependayaTy y piBHI BEPXHBOTO abo
HUKHBOTO TIOSICIB KPOKBSHMX (epM Yy KOXKHOMY TIPOTOHI CHIOPYOU IO TOPISX
TeMriepaTypHux OJokiB. IIpu goBXHHI TeMrmepaTypHOro OJioka, 1o nepeBuiye 144 m,
cni nepeadavaTv MPOMIXKHI MOMEPEYHI TOPU30HTAIBHI B A31.

KpokBsiHi depmu, sKi HEe MNPUMHUKAIOTh O€3MOCEPEHbO JO MOMEPEYHHUX
TOPU30HTAJIBHUX B’S3€H, CHiA PO3KPIIUIIOBATH y IUIOUIMHI PO3TAllyBaHHS IUX B s3ei
PO3IMpKaMH 1 PO3THKKAMH.

VY Micugx po3TallyBaHHs MOMEPEYHUX TOPU3OHTAIBHUX B’sI3ed Ciij nependoadatu
BEPTUKAJIbHI B’ 5131 MIXK (hepMaMHu.

3a HasgBHOCTI JKOPCTKOTO JMCKa TIOKPIBJII y PIBHI BEPXHIX TOSCIB CIiJ
nepeadayaTd  1HBEHTapHi 301pHO-po30ipHI B’S31 AJIS  BUBIPSIHHS KOHCTPYKLIM 1
3a0e3neyeHHs! IXHbOT CTIMKOCTI B MPOLIECI MOHTAXY.

17.5.5 Tlo310BXHI TOPU3OHTAIBHI B’SI31 y TUIOLIMHI HUXKHIX MOSICIB KPOKBSIHUX
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depm ciin nependavyaTu:

- B3JIOBXK KPalHIX PAJIB KOJIOH y CIIOpyAax 3 MOCTOBUMHU OTIOPHUMHU KpaHAMH
rpy1 pexuMiB podoTu 6K — 8K 3riIHO 3 UMHHUMK HOPMATHBHUMU JIOKYMEHTAMU;

- Yy TOKPUTTSIX 3 MAKPOKBIHUMHA (pepMamu;

- B OJHO- 1 JBOINPOTIHHHUX CHOPYJaxX, OOJaJHAHMX MOCTOBUMHU OINOPHUMHU
KpaHamMH BaHTaxomiaiomHicTio 10T 1 Oinmbiie, a OpuU BIAMITII HHU3Y KPOKBSIHHX
KOHCTPYKITif ToHa 18 M — He3aeHO Bil BAHTAXKOMITHOMHOCTI KPaHiB.

VY cnopyzaax 3 TpboMa 1 O1IbIlI€ MPOTOHAMU FOPU3OHTAIBHI MO30BXKHI B 5131 CIIiJT
PO3MILIYBAaTH TAaKOX B3JIOBXK CEPENHIX PSAAIB KOJOH HE pilIe, HDK Yepe3 NpOriH — y
CHOpy/ax 3 MOCTOBUMHM OTMOPHUMH KpaHamu rpyn pexkumiB pobotu 6K — 8K 3rigHo 3
YUHHUMHI HOPMATHBHUMU JIOKYMEHTAMHU 1 Y€pe3 JABa MPOTOHU — B 1HIIUX CIIOPY/aX.

{IIocunanns y nynkmi smineno na niocmasi 3minu No 1}

17.5.6 T'opusoHTanpHi B’s31 MO BEPXHIX 1 HIDKHIX TosicaX pPO3pi3HUX (epm
MPOTIHHUX CIOPYA TPAHCIOPTEPHUX Tajepei CIiJl KOHCTPYIOBATH PO3IUILHO IS
KOKHOTO TTPOTOHY.

17.5.7 Tlpu 3acToCyBaHHI XPECTOBOi PENIITKUA B’si3ed IMOKPUTTIB, 3a BUHATKOM

cniopyn kiacy BianosigaasHocTi CC3 3rigno 3 JIbH B.1.2-14, nonyckaeThCcsi BUKOHYBATH

PO3paxyHOK 32 YMOBHOIO CXEMOIO 32 YMOBH, 110 PO3KOCH PEUIITKH CHPUHMAIOTh TUIBKH
3yCUILISA PO3TATY.

[Ipu BU3HAYEHH] 3yCUJIb, IO BUHUKAIOTh B €JIEMEHTaX B’s3€il, OOTUCHEHHS MOSICIB
depm, sIK TpaBUIIO, BpaXOBYBATH HE CI1].

17.5.8 Ilpu BnamryBaHHI MEMOpPaHHOTO HACTUITY y TUIOMIMHI HUKHIX TOSICIB hepM
JIOTYCKA€EThCSI BPAaXOBYBATU CyMICHY pOOOTY 1mosica i MeMOpaHu.

17.5.9 V BuCAYHX TOKPUTTAX 13 IUIOMIMHHUMH CHCTEMaMH (JIBOIOSCHUMH,
3TMHAJIBHO-)KOPCTKUMHU BaHTaMU TOILIO) CIiJ] epeAdadyaTd BEpPTUKAIbHI 1 TOPU30HTAIbHI

B 5131 MIDK HECYYHMH CHUCTEMaMHU.

17.6 Baaku

17.6.1 TloscHi KyTOBI IIBH 3BapHUX 0aJIOK, & TAKOX IIIBH, 32 JIOMIOMOTOIO SIKUX JI0
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OCHOBHOTO Tepepidy OalKu MPUKPIILIIOTHCS AOMOMDKHI e€J1eMeHTH (Hampukiaa, pedpa
KOPCTKOCT1), SIK MpaBWJIO, TTOBUHHI BUKOHYBaTHCs HemepepBHUMHU. Ilomepedyni pedpa
’KOPCTKOCTI MMOBUHHI MaTH BUPI3U y MICIISIX IEPETUHY 3BapHUX IIIBIB.

17.6.2 3acrocoByBaTH MakeTH JUCTIB JIJIs MOSICIB 3BAPHUX JBOTABPOBHUX OaJIOK, SIK
MIPaBHUIIO, HE JO3BOJISETHCS.

s mosiciB 0anok 13 (GPUKUINHUMHU 3 €AHAHHSIMH JIOIYCKA€ThCSA 3aCTOCOBYBATU
MaKeTH, SKI CKJIaJal0ThCs HE OUIBII SIK 3 TPbOX JIMCTIB; MPHU LIBOMY IUIONLY Tepepi3y
MOSICHUX KYTHKIB CJIiJ] MPUAMATH TaKO0, IO CTAaHOBUTHh HEe MeHm Hik 30% Bim yciel
TLJIOII TIepepi3y mosica.

17.6.3 Tlpu 3actocyBaHHI OJJTHOCTOPOHHIX MOSICHUX IIBIB Y 3BAPHUX JTBOTABPOBUX
Oankax 1 kimacy, Kl HECyTh CTaTMYHE HABAHTAKCHHS, MOBHMHHI OyTH BUKOHAHI TaKi
BUMOTH:

- pPO3paxXyHKOBE HAaBaHTAXCHHS IMOBHHHE OyTH TPHUKIAJCHE CHMETPUYHO
BIJIHOCHO TOIEPEYHOTO Nepepizy Oanku;

- CTIHKICTh CTUCHYTOTO TOsica OaJIKu MOBHHHA OyTH 3abe3redyeHa BiAMOBIIHO
1o BuMmor 9.4.4, a);

- y MICISIX TPUKIAIaHHS A0 mMosca Oallki 30CEepPEeKEHUX HaBaHTaKCHb,
BKJIIOYAIOYM HABAaHTAXKEHHS Bl pPEOpPUCTUX 3a1300€TOHHUX IUIMT, TOBUHHI OyTH
BCTAHOBJICH1 MONIEPEYH1 pedpa KOPCTKOCTI.

VY purensix paMHUX KOHCTPYKIIM OUIS OMOPHUX BY3JiB, a TaKOXK y MICHSX, €
HABAHTAKCHHS BUKIIMKAE 3THHAJLHUH MOMEHT BIJHOCHO ITO3/IOBXHBOI OCi 3BapHOTO
I1Ba, CJI1JI 3aCTOCOBYBATH JBOCTOPOHHI MOSCHI IIIBH.

VY Oankax 3 mepepizamu 2 1 3 KjaciB, a TaKOX 3 YMOBHOIO THYYKICTIO CTIHKU
4, >6\R, /0 3acTocyBaHHs OJJHOCTOPOHHIX TOSICHUX WIBIB HE JOIYCKAECTHCA.

17.6.4 Pebpa xOpCTKOCTI 3BapHMX OaloOK MOBHHHI OyTH BiJJajeHl BiJ CTHKIB
CTIHOK Ha BiJICTaHb He MeHIy HDK 10 TOBUIMH CTIHKU. Y MICUSIX NMEPETHHY CTUKOBHUX
IIBIB CTIHKM Oajkd 3 MO3JOBXKHIM peOpOM >KOPCTKOCTI IIBH, 3a JOTOMOIOIO SIKUX
MO3JIOBXKHE PeOpPO KOPCTKOCTI MPUKPITUTFOETHCS A0 CTIHKH, HE JOBOASTH 10 CTUKOBOTO
iBa cTiHku Ha (6t — 20) MM, ayte He MeHI K Ha 30 MM, Jie t — TOBIIIMHA CTIHKH.

17.6.5 YV 3BapHux JABOTaBpOBHX Oankax KOHCTpykmid 2, 3 1 4 rpyn
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PEKOMEHIYETbCS 3aCTOCOBYBATH OJHOCTOPOHHI pedpa >KOPCTKOCTI 3 PO3MILIEHHSM iX 3
OJTHOTO OOKY CTIHKM OaJIKH 1 MPUBAPIOBAHHSM X JI0 MOSICIB OATKH.

Y Oankax 3 OJHOCTOPOHHIMHU TIOSICHUMH IIBaMH peldpa KOPCTKOCTI CIijl
pO3TallIOBYBaTU 3 TOrO OOKY CTIHKH, SIKAW € MPOTWICKHUM JIO PO3TallyBaHHs

OJIHOCTOPOHHIX MOSICHUX IIIBIB.

17.7 Bbajaku KpaHOBHX KOJIiil

17.7.1 BepxHi MOSACHI MBU y Oajkax KPaHOBUX KOJIN NI MOCTOBUX OMOPHUX
KpaHiB pexxumiB pobotu 7K (y mexax meranmypriiHux BupoOHuntB) 1 8K 3rigHO 3
YUHHUMY HOPMATUBHUMU JOKYMEHTAMH TIOBMHHI OyTH BHKOHAHI 3 MPOBapOM Ha BCIO
TOBIIUHY CTIHKH.

{I1ocunanmns smineno na niocmasi 3minu Ne 1}

17.7.2 BinbHI KpPOMKH pPO3TSATHYTHUX TMOSCIB OajloK KpaHOBUX KOJIA 1 Oanok
poboUMX TUIONIANIOK, SIKI OE3MOCEepe/IHbO CIPUUMAIOTh HABAHTAXKEHHS BIJl PyXOMOTO
CKJIaJy, TOBUHHI OyTH MPOKAaTHUMH, CTPYTaHUMHU a00 00p13aHUMHU MAILIMHHUM KUCHEBUM
a00 T1a3MOBO-TYyTOBUM Pi3aHHSIM.

17.7.3 Po3mipu pebep K0pcTKOCTI 0ajaoK KpaHOBHUX KOJIii TOBHHHI 33JJ0BOJIBHITH
BUMOrd 3riHo 39.5.9, 9.5.10 1 9.5.13, mpu UbOMY MMIMPUHA BUCTYNMHOI YACTHHH
JIBOCTOPOHHBOTO MPOMIKHOTO pedpa >KOPCTKOCTI MOBMHHA OyTH HE MEHIIIOK0 32 90 MM.

PekoMeHayeTbcsi HE BHUKOPHUCTOBYBAaTHM 3BapHi IIBM PO3TAIIOBaHI TMOMEPEK
BEPXHBOTO MOsCy Iux 0anok. [Ipu mpoMy TopIli pedep KOPCTKOCTI MOBUHHI OyTH HIIJILHO
MPUTHAHI 70 BEPXHBOTO MOsiCA, a y MIJKPAHOBUX Oajkax IJisi KpaHiB TPyNn PEXKUMIB
pobotn 7K (y wmexax weramypriiHux BupoOHUUTB) 1 8K 3rigHo 3 uuHHUMU
HOPMATUBHUMU JTOKyMEHTaAMU HEOOXIHO CTpyraTd Topii pedep KOPCTKOCTI, IO
NPUMHKAIOTH 10 BEPXHBOTO TOsICA.

{ITocunanns smineno na niocmaei 3minu Ne 1}

MOXJIMBO BUKOPUCTaHHS IHIIMX KOHCTPYKTUBHUX PIlICHb, 110 MPOUIIIIN
MPaKTUYHY arpooOallito.

17.7.4 Y minkpaHoBux Oayikax IJisi MOCTOBHX OIOPHUX KpaHIB TPYI PEKUMIB
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pobotn 1K — 5K 3rigHo 3 uYMHHUMU HOPMATHBHUMHU JIOKYMEHTAMU JIOMYCKAEThCS
3aCTOCOBYBATH OJTHOCTOPOHHI MOTIEPEUHi pedpa KOPCTKOCTI, BUKOHAHI 31 CMyTOBO1 CTalll
ab0 OJIMHOYHUX KYTHKIB, 3 NPHUBAPIOBAHHSM iX JO CTIHKM 1 JJO BEPXHBOrO IMosica i
pO3TalllyBaHHAM BiAMOBiIHO 10 17.6.5.

{ITocunanmns 3mineno na niocmaei 3minu Ne 1}

17.7.5 KpimieHHs (acOHOK TOPU3OHTANBHUX B’S31B 0 HIDKHIX MOSCIB 0ajok
KpaHOBHX IUISAXIB II1J] MOCTOBI OMOPHI KpaHu pexuMiB poooTtu 7K, 8K pekomenayerhcs

BUKOHYBATH 3a JIOITOMOTOI0 BUCOKOMIITHUX OOMNTIB ((ppuKIiitHE 3’ € THAHHS).

17.8 JIucToBi KOHCTPYKIiL

17.8.1 Ilpu mnpoekTyBaHHI JUCTOBHX KOHCTPYKIM JOLUIRHO TMependadaTu
HACTYMHI METOJIU IXHROTO BUTOTOBJICHHS:

— JIUCTIB 1 CTPIYOK BEJIIMKUX PO3MIPIB;

— BUTOTOBJICHHS 3arOTOBOK y BHUIVIS/1I KPYMHOraOApUTHUX OJIOKIB, MIKAPITyM
TOIIIO;

— palliOHAJILHOTO PO3KPOIO 13 3a0€3MeUeHHSIM HAalMEHIIO1 KIJIbKOCTI B1IXO/I1B;

— aBTOMATHUYHOTO 1 MEXaH130BaHOTO 3BapIOBAHHS;

— MIHIMAJIBHOI KUJIBKOCT1 3BapHUX IIIBIB, 1110 BUKOHYIOTHCS Ha MOHTAXI.

17.8.2 Tlepenauy 30cepemkeHUX HABAaHTAXXEHb CIiJ, SIK MPaBUjIo, mepeadadaTH
4yepe3 eJIEeMEHTH KOPCTKOCTI.

17.8.3 ¥V wmicusx crioydeHHs 000JI0HOK pi3HOT (hOPMU HEOOXITHO 3aCTOCOBYBATH,
SIK TIPABUJIO, TUTABHI TIEPEXOIH 3 METOIO 3MCHIIIEHHS MiCIICBUX HAIPYKCHb.

17.8.4 KonTyp momepeyHHX eJIEeMEHTIB KOPCTKOCTI O0OOJOHOK PEKOMEHIYETHCS
MIPOCKTYBAaTH 3aMKHCHHM.

17.8.5 HeoOxigHO, SK MpaBWJIO, 3aCTOCOBYBATH CTHKOBI 3BapHi 3’€IHAHHS.
3’enHaHHS JIMCTIB 3aBTOBIIKM 5 MM 1 MEHIIE, a TakKOX MOHTaXXHI 3 €IHAHHS
JIOITYCKAETHhCSI BUKOHYBATH BHAITYCK.

17.8.6 BukoHaHHS BCIX CTHKOBHUX IIBIB CJIiJ 3IIMCHIOBATH 3 IIOBHHM IIPOBapOM

JBOCTOPOHHIM  3BaploBaHHSIM a00 OJHOCTOPOHHIM 3BaplOBaHHAM 31 3BOPOTHIM
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dbopMyBaHHSIM TIBA. Y TPOEKTI CIIA yKa3yBaTH, IPU HEOOXIAHOCTI, CIeIiaibHI BUMOTH

710 3BapHUX IIBIB: 3a0€3MeUeHHsI HEMPOHUKHOCTI 200 TepMETUYHOCTI.

17.9 Bucsiui nokpurTs

17.9.1 Jlns BucAYMX KOHCTPYKIIN CIHiJ, SIK MPaBUJIO, 3aCTOCOBYBAaTH KaHaTH,
nacMa 1 BUCOKOMIIIHUM JIPiT. JloIyCKaeThCs 3aCTOCYBAaHHS MPOKATY.

17.9.2 TlokpiBis BUCAYOTO MOKPUTTS, SK IPaBUIIO, IIOBUHHA OYTH PO3TalllOBaHA
Oe3nocepelHbO HA HECYYMX HHUTKaX 1 TOBTOPIOBAaTH YTBOPEHY HUMH (opmy.
JlomyckaeTbCcsl TOKPIBJIIO TMIJHATA HAJ HUTKaMH, oOmepmu 1i Ha CrHeliaJbHy
HaJ0yI0BaHy KOHCTPYKIIIIO, UM MIABICUTH MOKPIBIO 10 HATOK 3HU3Y. Y HHUX BUMAJKaX
(dbopma MOKpIBIII MOXKE BIAPI3HATUCA B (POPMU IPOBHCAHHS HUTOK.

17.9.3 OOpucu omopHUX KOHTYPIB CIIJ TpPHU3HAYATH 3 ypaxyBaHHSAM KPHUBUX
TUCKY BiJl 3yCHJIb Y IPUKPIMJICHUX A0 HUX HUTKAX MPHU PO3PaXyHKOBUX HABAHTAKCHHSIX.

17.9.4 ]Jlns 3abe3neueHHs T€PMETHYHOCTI Ta IHIIUX EKCIUTyaTallifiHUX SKOCTEH
NPUIHATOT KOHCTPYKIII MOKPIBII HEOOXiJHA cTabuIi3aIisd MOKPUTTS MpHU il 3MIHHUX
HABAHTAXKEHb, Yy TOMY YHCJII BITPOBOI'O B1J’€MHOIO TUCKY (B1ICMOKTYBaHHs). [Ipu oMy
CJIIJT TIEPEBIPSATH 3MIHY KPUBHU3HU MOKPUTTA Y JIBOX HAMpPSIMKaxX — Y3JI0BXK 1 BIOMEpPEK
HUTOK.

HeoOximna crabimizaiisi TMOKPUTTS  JOCATAETHCS 32  JOMOMOTOI  TaKHUX
KOHCTPYKTHUBHUX 3aXO/JIIB:

- 30UTbLIEHHSIM HATATY HUTKU 32 PAXyHOK 30UIBIIEHHS Baru MOKPUTTSA UM
HOTEPEHBOI0 HAPY>KEHHS;

- CTBOPEHHSIM CHELialbHOI CTa01T13yI0u01 KOHCTPYKIIIT;

- 3aCTOCYBAaHHSIM THYYKO-)KOPCTKHX HUTOK;

- MEPETBOPCHHSIM CUCTEMH HHUTOK 1 TI