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OEPXABHI BYAIBEJNIbHI HOPMW YKPAIHU

CTANEBI KOHCTPYKLIT
HopmMu npoekTyBaHHS

CTAJIbHbIE KOHCTPYKUNN
HopMmbl npoekTupoBaHna

STEEL STRUCTURES
Design code

YuHHi Big 2015-01-01

1 C®EPA 3ACTOCYBAHHA

Lli 6yaiBenbHi HOPMKM NOLLMPIOIOTLCSA Ha MPOEKTYBaHHSA CTaneBnX KOHCTPYKLiN OyauHKiB, Byaisens i
crnopyd (gani — cnopygm) pisHOro NpM3HadeHHs, WO NpawooTb 3a TemnepaTypu HaBKONULLIHLOMO cepe-
posua He Buwle Hix 100 °C i MOXIMBOro KOPOTKOYACHOro niaBueHHs Temnepatypu go 150 °C 6es
0O3HaK Haa3BMYanHOT cuTyalii.

Hopmun BCTaHOBMAOKTE BUMOMM [0 MPOEKTYBAHHA CTaneBUX KOHCTPYKUiMA, Y TOMY 4uChi npu iX
3Be[EeHHi, PEKOHCTPYKLii Ta PEMOHTI, @ TakoX MpU BU3HAYEHHI NPUAATHOCTI 4O eKcnnyaTaLil iCHyt4YmMX
KOHCTPYKL,iN.

[Mpy NpoeKkTyBaHHi CTaneBuX KOHCTPYKLUIiM, WO 3HAXOAATbCA B OCOGMMBUX yMOBax ekcrnnyatauil
(Hanpuknag, KOHCTPYKLiT AOMEHHUX NeYen, MaricTparnbHUX | TEXHOMOTYHNX TpybonpoBoaiB, pe3epByapis
creuianbHOro NpuM3HayYeHHs, KOHCTPYKLUiA crnopya, Lo nignaratoTe CENCMIYHUM, IHTEHCUBHUM TeMnepa-
TYpHMM BnnnBam abo BnnvBamM arpeCUBHMX CEPEAOBMLL, KOHCTPYKLIN MapOTEXHIYHNX CNOpYyA), KOHCTPYK-
LM YHiKanbHWUX CNOpPYA, a TakoX crevjianbHUX BUAIB KOHCTPYKLUIiM (MonepeaHbo Hanpy>XeHux, TpaHcdop-
MOBaHMX, MOBiNbHMX) HEOOXIAHO AOTPUMYBATUChL AOAATKOBMX BUMOT, SIKi BigoOpaxatTb 0COBNMMBOCTI
pobOTN LUMX KOHCTPYKUIN Ta nepenbadyeHi BignoBigHMMKn OyAiBeNbHUMU HOpMaMy Ta HOPMaTUBHUMM
OOKyMeHTaMMu.

HopMmun He po3noBCIOOKYIOTLCS Ha MNPOEKTYBaHHS CTaneBUX KOHCTPYKUiA MOCTIB, TPaHCMOPTHUX
TyHeniB i Tpy6 nig Hacunamw.

HopMu He mowmploloTbCs Ha BUOBIp TEXHIYHMX pilleHb Ta poboTW LWOAO creuianbHOro 3axucty
CTaneBnX KOHCTPYKLN (BOrHE3aXUCT, BTOPUHHMWI NPOTUKOPO3iNHUIA 3aXMCT, BUOYXO3aXULLIEHICTb TOLLO).

2 HOPMATUBHI NOCUNAHHA

OBH 362-92 OuiHKa TEXHIYHOro CTaHy cTaneBuXx KOHCTPYKLiA BUPpOOHMYMX OyaiBens i cnopya, Lo
3HaxoOATbCs B ekcnnyatauii

OBH A.2.2-3:2012 Cknag Ta 3MiCT NpOeKTHOT AOoKyMeHTauii Ha ByaiBHMLTBO
OBH B.1.1-7-2002 MoxexxHa 6e3neka o6’ekTiB OyaiBHNLTBA

OBH B.1.1-12:2006 3axucT Big HeGe3nevyHMx reonoriyHMx NpPoLECiB, LWKIANMBUX eKcrnnyaTauinHmuX
BMMMBIB, Bi4 NOXexi. byAiBHNUTBO y CENCMIYHMX panoHax YKpaiHu

[OBH B.1.2-2:2006 HaBaHTaxeHHs i BnAnen. HopMn NpoekTyBaHHSA
OBH B.1.2-7-2008 OcHoBHi Bumoru ao dygisens i cnopya. MNoxexHa 6e3neka

OBH B.1.2-14-2008 3aranbHi npuvHUMnM 3abe3nevyeHHs HafiAHOCTI Ta KOHCTPYKTMBHOI 6e3neku
OygniBenb, cnopya, byaiBenbHUX KOHCTPYKLiA Ta OCHOB

BuaaHHsa odidinHe
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[OBH B.2.4-3:2010 lMNgpoTexHiyHi, eHepreTuyHi Ta MeniopaTUBHI CUCTEMM | CMOPYAWN, NiA3EMHI FipHWUi
BUPOGKK. [NgpoTexHiyHi cnopyan. OCHOBHI NONOXEHHS

CHulM 2.09.03-85 CoopyxeHnsi npombilwneHHbix npeanpusatui (Cnopyan npoMucrioBux nig-
NpUeEMCTB)

AOCTY-H B A.1.2-6:2010 OuiHoBaHHS BignoBigHOCTI y OyAiBHULTBI 3rigHO 3 TEXHIYHUM perfnaMmeHTom
OygniBenbHNX BMPOGIB, Byaisens i cnopyn. HactaHoBa 3 NopsaKy NPOBEAEHHSA OLHKM BignoBiAHOCTI i3
3aCTOCYBaHHAM pPO3paxyHKOBOro Metoay NiaTBepAXXeHHS BiAMNOBIAHOCTI

OCTY b A.2.4-4:2009 OcHOBHI BMMOrM 0 NPOEKTHOT Ta poboYoi JoKyMeHTauil
OCTY b A.2.4-7:2009 lNpaBnna BUMKOHaHHA apXiTeKTypHO-0yaiBenbHNX pobounx KpecrneHb

OCTY b A.2.4-43:2009 lNMpaBnna BUKOHAHHSA MPOEKTHOI Ta pobo4oi AOKYMeHTaLii MeTaneBux KOH-
ctpykuin (FOCT 21.502-2007, MOD)

AOCTY b B.1.1-17:2007 BorHe3axucHi NOKpUTTSA AN 6yaiBenbHUX HECYYUX METANEBMX KOHCTPYKLIN.
MeTopn B13HadeHHs BorHe3axmcHoi 3gaTtHocTi (ENV 13381-4:2002, NEQ)

OCTY-H b B.1.1-27:2010 3axucT Big Hebe3neyHnx reornoriyHnX npoLecis, LWKIANMBUX eKkcnryaTa-
LinHWX BNAMBIB, Big noxexi. byaiBernbHa kniMaTonorisi

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

OCTY-H b B.1.3-1:2009 BukoHaHHSA BUMIipIOBaHb, PO3PaxyHOK Ta KOHTPOSb TOYHOCTI reOMETPUYHNX
napameTpiB. HactaHoBa

AOCTY B B.2.6-9:2008 lNpodpini ctanesi nuCTOBI rHyTI 3 TpaneuienodioHnmn rocpamu ans Gyais-
HUUTBA. TexHiyHi ymoBu

OCTY-H B B.2.6-87:2009 HacTtaHoBa 3 NpOeKTyBaHHS KOHCTPYKLUIN OYAMHKIB i3 3aCTOCYBaHHAM
cTaneBuX TOHKOCTIHHMX Npodinis

OCTY b B.2.6-193:2013 3axuct metaneBux KOHCTPYKLIN Big KOpo3sii. Bumorn oo npoekTyBaHHs

OCTY b B.2.6-199:2014 KoHcTpykuii ctanesi 6yaisenbHi. Bumorn 4o BUrotoBrieHHs

OCTY b B.2.6-200:2014 KoHcTpykKLuii MeTanesi OyaiBenbHi. Bumorn 4o MoHTaxy

ACTY 2651:2005/TOCT 380-2005 Cranb Byrnewesa 3Bu4anHoi akocti. Mapku

AOCTY 2774-94 (FTOCT 21437-95) CnnaBu UMHKOBI aHTUPUKUINHI. Mapkn, TexHi4Hi BUMOrM Ta
mMeToam BUNpobyBaHb

OCTY 2834-94 (TOCT 16523-97) NpokaT TOHKONMUCTOBUIM 3 BYrneLeBoi cTarni AKiCHOI Ta 3BMYanHoi
SIKOCTi 3aranbHOro NpusHayeHHs. TexHiYHi ymoBu

OCTY 4484:2005/TOCT 535-2005 lNpokaT copToBUIM i haCOHHUN i3 cTani ByrneueBoi 3BUYaNHOI
SAKOCTIi. 3aranbHi TEXHIYHI ymMOBU

OCTY 4817:2007 [Liokcua ByrneLto ra3ononibHui i ckpanneHun. TeXHiYHi yMOBHU

AOCTY F'OCT 5915:2008 lNaviku wecturpaHHble knacca TodHocTu B. KoHcTpykums u pasmepsl (ariku
LUeCTMrpaHHi krnacy To4HocTi B. KoHCTpyKuis i po3mipn)

OCTY I'OCT 7795:2008 BonTbl C WeCTUrpaHHOW YMEHbLLIEHHOW FOSTIOBKOM M HaMnpaBnsitoWwmMM Mnog-
rorfioBKOM Krnacca To4HoCTH B. KoHCTpykums 1 pa3mepbl (BonTu 3 lWecturpaHHo 3MeHLLEHOH FONOBKOHO i
HaNpPsIMHMM MNiArofIoBKOM Kriacy TovHocTi B. KoHcTpykuis i poamipn)

OCTY FOCT 7796:2008 BonTbl C LWECTUrpPaHHON YMEHbLUEHHOM FOfIOBKOW Kracca To4YHocTu B.
KoHcTpykums n pasamepbl (BonTu 3 lWecTUrpaHHoO 3MEHLLEHOO rOfOBKO Knacy To4HOCTI B. KoHCTpykuis
i po3mipn)

AOCTY T'OCT 7798:2008 BonTbl C LWIECTUrpaHHOM rOfoBKOW kracca TovHOCTU B. KoHcTpykumsa u
pa3mepbl (BonTu 3 LEeCTUrpaHHOK rofOBKOK Knacy TOoYHOCTI B. KoHCTpykKLUis i po3mipw)

OCTY T'OCT 7805:2008 BonTbl C LWeCTUrpaHHOM rofioBKoW kracca TovHocTu A. KoHCTpykums u
pa3mepbl (BonTK 3 WecTMrpaHHO rofoBKOK Kriacy TovHocTi A. KoHCTpykKUis i po3mipu)
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OCTY FOCT 15589:2008 bonTbl C LecTUrpaHHOM rosioBkon knacca TtouHoctn C. KoHCTpyKumna u
pa3mepbl (BonTu 3 LWeCTUrpaHHOK rofoBKOK Knacy TodHocTi C. KoHCTpyKuis i po3mipn)

OCTY IF'OCT 15590:2008 BonTbl C LECTUTPaHHOW YMEHbLUEHHOW FOMIOBKOM W HanpasBnsoLnM
NnoaronoBkoM kracca TovHocTu C. KoHCTpykumsi u pasmepbl (Bontu 3 LWECTUrpaHHOK 3MEHLLEHO
rOSIOBKOO i HAMPSIMHMM MigronoBKOM Knacy To4HocTi C. KOHCTpyKLUis i po3mipwn)

OCTY ITOCT 15591:2008 BonTbl € LWeCTUrpaHHON yMEHbLLUEHHOW rOSIOBKOW kracca TovHoctu C.
KoHcTpykums 1 paamepsbl (BonTy 3 WeCTUrpaHHOK 3MEHLLEHO FofnoBKOo kracy TouHOCTi C. KoHCTpykuis
i po3mipn)

OCTY TOCT 22353:2008 BonTbl BbICOKONPOYHbIE Knacca To4YHocTM B. KoHCTpykuusa u pasmepsl
(BonTn BUCOKOMILHI Kracy ToYHOCTi B. KoHCTpyKUis i po3mipw)

OCTY TOCT 22354:2008 anky BbICOKONPOYHbIE Knacca TovHOCTU B. KoHCTpykuma u pasmepbl
(Carkun BUCOKOMILHI kKnacy TouyHoCTi B. KoHCTpyKUis | po3mipn)

AOCTY IT'OCT 22355:2008 Lanbbl knacca To4HOCTU C K BbICOKOMPOYHbIM GonTam. KoHCTpyKums u
pa3mepsbl (LLanbu knacy TouHocti C oo BucokoMiuHux 6ontie. KOHCTpYyKUist | po3mipn)

OCTY TOCT 24379.1:2008 bonTbl (hyHOaMeHTHble. KOHCTpyKUus 1 paamepbl (Bontn doyHAaMeHTHI.
KoHCTpyKLUist n po3mipn)

OCTY EN 10025-1:2007 Bupobu rapsidiekaTtaHi 3 KOHCTPYKLUiHOI cTani. YactuHa 1. 3aranbHi TEXHIYHI
ymoBu noctayaHHs (EN 10025-1:2004, IDT)

OCTY EN 10025-2:2007 Bupobu rapsiyekaTaHi 3 KOHCTPYKLiMHOI cTani. YacTuHa 2. TexHi4Hi ymMoBM
nocTayaHHs HerneroBaHux KOHCTpyKUinHux ctanen (EN 10025-2:2004, IDT)

OCTY EN 10025-3:2007 Bupobu rapsiyekaTaHi 3 KOHCTPYKLiHOT cTani. YactnHa 3. TexHidHi ymoBu
nocTayaHHs 3BaploBarnbHUX APIGHO3EPHUCTUX KOHCTPYKLINHMX CTanen, nigaaHux Hopmanisadii abo Hop-
mManidyBanbHomy npokatyBaHHo (EN 10025-3:2004, IDT)

OCTY EN 10025-4:2007 Bupobu rapsiiekaTaHi 3 KOHCTPYKLiHOT cTani. YactnHa 4. TexHidHi yMoBU
nocTavyaHHs TepmoMexaHiuHo 06pobreHmx 3BaptoBanbHUX ApibHo3epHucTMx ctanen (EN 10025-4:2004,
IDT)

OCTY EN 10025-6:2007 Bupobu rapsiyekaTaHi 3 KOHCTPYKLiHOT cTani. YactnHa 6. TexHidHi ymoBu
nocTayaHHs NIOCKNX BUPODBIB 3 KOHCTPYKLINHOT CTani 3 BUCOKOK rpaHMLEI0 TEKYHOCTI B 3arapToBaHOMY Ta
BignyweHomy ctaHi (EN 10025-6:2004, IDT)

FOCT 839-80 NpoBoaa HensonupoBaHHbIE AN BO3OYLUHbIX MNMHWUIA afneKkTponepeaadn. TexHn4eckme
ycnoBsus (JpoTy HeizonboBaHi ANg NOBITPSHUX MiHiA enekTponepenaBaHHs. TEXHIYHI yMOBW)

FOCT 977-88 OtnuBkm cTtanbHble. Ob6wmne TexHuyeckne ycrnosusa (Bignueku ctanesi. 3aranbHi
TEXHi4YHi yMOBW)

FOCT 1412-85 YyryH ¢ nnacTuH4aTbiM rpacutom gnga otnmeok. Mapkm (HaByH 3 nnactMHYacTum
rpaditoM Ans BignMBokK. Mapku)

FOCT 1497-84 (MCO 6892-84) Metannbl. MeToabl ucnbiTaHnsa Ha pactsbkeHne (Metanu. Metoaum
BMNPOOYBaHHA Ha PO3TAryBaHHS)

FOCT 1759.0-87 BonTbl, BUHTbI, LUNUINbKK U raikn. TexHndeckme ycnosusi (Bontn, rBUHTH, LUNUITbKA
i rankun. TexHiuHi ymoBM)

FOCT 1759.4-87 (MCO 898-1-78) BonTbl, BUHTbI U LWNUbKK. MexaHu4eckme CBOWCTBA U METOAbI
ncnbiTaHni (bonTtu, rBUHTK Ta WNUNbkM. MexaHivyHi BnacTnBoCTi Ta MmeToam BUnpobysaHb)

FOCT 1759.5-87 (MCO 898-2-80) Nankn. MexaHn4eckme CBOWCTBa U MeToAbl UcnbiTaHnn (Fanku.
MexaHiyHi BnacTMBocCTi i MeToan BUNpobyBaHb)

FOCT 2246-70 lMpoBonoka ctanbHas cBapoyHad. TexHudeckmne ycnosus (LpiT ctanesun 3sapto-
BarnbHUN. TeXHIYHi yMOBM)
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FOCT 3062-80 KaHaT ogmHapHon cemBkn Tuna JIK-O koHcTpykumm 1x7 (1+6). CopTameHT (KaHat
oanHapHoro 3smBaHHsA TUNy JIK-O koHCTpykKUil 1x 7 (1+6). CopTameHT)

FOCT 3063-80 KaHaT ogmHapHow ceuBku Tuna TK koHcTpykummn 1x 19 (1+6+12). CopTtameHT (KaHaT
ofvHapHoro 3BuBaHHSA TNy TK KoHCTpyKuii 1x 19 (1+6+12). CopTameHT)

FOCT 3064-80 KaHnat ogumHapHon cBuBku Tuna TK koHCTpykummn 1x 37 (1+6+12+18). CopTamMeHT
(KanaT ognHapHoro 3smBaHHs Tuny TK KoHCTpyKLUii 1x 37 (1+6+12+18). CopTameHT)

OCT 3066-80 KaHaT aBoviHou cemBkmM Tuna JIK-O koHCTpyKumm 6x 7 (1+6) + 1x 7 (1+6). CopTameHT
(KanaT nogsintHoro 3smBaHHs Tuny JIK-O koHCTpyKUil 6x 7 (1+6) + 1x7 (1+6). CopTaMeHT)

FOCT 3067-88 KaHat ctanbHOW gBonHOM cBMBKM Tuna TK KOHCTpykummn 6x 19 (1+6+12) + 1x19
(1+6+12). CoptameHT (KaHaT cTanesui NOABIMHOMO 3BMBaHHSA TUMNY TK KOHCTPyKLUii 6x 19 (1+6+12) + 1 x 19
(1+6+12). CopTameHT)

FOCT 3068-88 KaHat cTanbHoM ABOVHON cBUBKM TUna TK KOHCTpyKLuKn 6 x 37 (1+6+12+18) + 1x 37
(1+6+12+18). CoptameHT (KaHaT cTaneBui nopaBiiHOro 3BMBaHHA Tuny TK KOHCTpykuii 6x 37
(146+12+18) + 1x 37 (1+6+12+18). CopTameHT)

FOCT 3081-80 KaHat gsonHonm ceuBku Tuna JIK-O koHCTpykumm 6x19 (1+9+9) + 7x7 (1+6).
CoptameHT (KaHaTt noaginHoro 3snBaHHs Tuny J1K-O KOHCTPYKUii 6 x 19 (1+49+49) + 7 x 7 (1+6). CopTameHT)

FOCT 3090-73 KaHatbl cTanbHble. KaHaT 3akpbiTbli HECYLUMN C OAHMM Croem 3eToobpasHou
npoBonokn n cepgeyHukom tTuna TK. CoptameHT (KaHatu ctanesi. KaHaT 3akpuTuUi HeCcy4min 3 O4HUM
Lwapom 3eTtonoaibHoro apoTy i ocepaam Tuny TK. CopTameHT)

FOCT 3822-79 lNpoBonoka 6umetannuyeckasi ctanemegHas. TexHndeckue ycnosus (Opit 6imeta-
niYHMA cTanemMigHnn. TexHi4YHi yMOBK)

FOCT 5264-80 PyyHas ayrosas ceapka. CoegmHeHus cBapHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE
anemeHThbl 1 pasmepsbl (PyuyHe ayroBe 3BaproBaHHs. 3’€AHaHHA 3BapHi. OCHOBHI TUMW, KOHCTPYKTUBHI
ereMeHTH i po3mipn)

FOCT 5521-93 NMpokaT cTanbHOM Ans cyaocTpoeHnd. TexHuveckme ycnosus (MpokaT ctanesui gns
cyaHobyayBaHHs. TeXHi4Hi yMOBM)

FOCT 5639-82 Ctanu 1 cnnaebl. MeToapbl BbISIBNEHNUS U onpeaeneHns BenuunHbl 3epHa (Ctani i
cnnaeu. MeToamn BUSIBMEHHS | BUSHAYEHHSI BENUYMHN 3epHA)

FOCT 6402-70 LWanbbl npyxuHHble. TexHn4deckme ycnosua (LLandu npy>xmHHi. TexHiYHi ymoBn)

FOCT 6713-91 lNpokaT HM3KONErMpoBaHHbIA KOHCTPYKUMOHHBIN A1 MOCTOCTPOEHUA. TexXHUYeckmne
ycnosus (MpokaT H13bKONMEroBaHUM KOHCTPYKLINHUIA AN MOCTOOYAyBaHHA. TeXHiYHI yMOBK)

FOCT 7372-79 lNpoBornoka cTanbHas kaHaTtHas. TexHnyeckne ycnosus (OpiT cTaneBun kaHaTHUNA.
TexHiyHi ymoBwn)

FOCT 7564-97 MNMpokaT. O0wme npasmna otbopa Npob, 3aroToBok 1 06pa3LoB AN MEXaHUYECKUX U
TexHonornyecknx ncneitaHui (Mpokat. 3aranbHi Npasuna Biabopy nNpob, 3aroToBOK i 3paskiB 4nsa Mmexa-
HIYHWX | TEXHOMNOTIYHMX BUNPOOYBaHb)

FOCT 7669-80 Kanat gsoriHon cemBku Tuna JIK-PO koHCTpyKuumn 6 x 36 (1+7+7/7+14) + 7 x 7 (1+6).
CopTtameHT (KaHaT noggiviHoro 3BuBaHHs Tuny JIK-PO koHCTpyKUiT 6x 36 (1+7+7/7+14) + 7x7 (1+6).
CopTameHT)

FOCT 7675-73 KanaTbl cTanbHble. KaHaT 3aKkpbITbI HECYLLMIA C OOHWUM CITOEM KIMHOBUAHOM 1 OOHUM
cnoem 3eToobpasHon npoBonoku 1 cepaedHnkom Tnuna TK. CoptameHT (KanaTtu ctanesi. KaHat 3akputui
Hecy4Min 3 OOHMM LUAPOM KMMHOMOAIOHOro i 0gHMM Wapom 3eTonofibHoro apoty i ocepaam Tuny TK.
CopTameHT)

FOCT 7676-73 KaHaTbl cTanbHble. KaHaT 3akpbITbli HECYLUMIA C OBYMSA CNOAMU KIMHOBUAHOW U
O[HMM CIloeM 3eTO00Opa3HoM NPoBONOKN K cepaedHnkom Tuna TK. CoptameHT (KaHatu ctanesi. Kanat
3aKpUTUI HECYYUI 3 ABOMA LUapamu KIIMHOMOAIGHOro i O4HUM LLapoM 3eToNoAIGHOro ApoTy i ocepasm
Tmny TK. CopTameHT)
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FOCT 8713-79 Ceapka nog cdntocom. CoeanHeHnsi cBapHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE
aneMeHTbl U pa3mepbl (3BaptoBaHHA nig dntocom. 3’egHaHHA 3BapHi. OCHOBHI TUMKW, KOHCTPYKTUBHI
enemMeHTn i po3mipu)

FOCT 8724-81 OCHOBHblE HOPMbI B3anmMo3aMeHeMoCTU. Pe3bba MeTpuyeckas. uameTpbl 1 warun
(OcHoBHI HOpMYK B3aEMO3aMiHHOCTI. Pi3b meTpuyHa. [iameTpu Ta Kpokm)

FOCT 8731-74 Tpybbl cTanbHble 6ecloBHbIE ropavyenedopMmMpoBaHHble. TeXHUYeckue ycrnoBus
(Tpy6u cTanesi 6e3wWwoBHi rapsyegedopmoBaHi. TexHi4Hi yMOBM)

FOCT 9087-81 ®niocbl cBapoyHble nnaeneHble. TexHudeckne ycrosusa (Prirocm 3BaproBanbHi
nnasneHi. TeXHiYHi ymoBM)

FOCT 9150-81 OCHOBHblE HOpMbI B3aMMO3aMeHAeMOCTH. Pe3bba meTpudeckas. Mpoduns (OCHOBHI
HOpPMUM B3aeMO3aMiHHOCTI. Pi3b MmeTpuyHa. Mpodinsk)

FOCT 9454-78 MeTtannsl. MeToa ucnbiTaHUst Ha yAApPHbIA U3MMG NPU MOHWKEHHbIX, KOMHATHOWN
N noBbllWEHHbIX TemnepaTtypax (Metanu. Meton BunpoOyBaHHS Ha YAApPHWA BUMMH MPU 3HUXKEHWX,
KiMHaTHI | NigBULLIEHNX TemnepaTypax)

FOCT 9467-75 OneKkTpoabl MOKPbITble MeTanndeckne ANd PyYHOW OYroBOW CBapKM KOHCTPYK-
LUMOHHBIX M TennoycTtonumBbix ctanen. Tunbl (Enektpoam nokpwuti meTanesi Ans pyvyHOro OyroBoro
3BaplOBaHHS KOHCTPYKLINHMX | TENMOCTINKMX cTanen. Tunu)

FOCT 10157-79 AproH razoobpasHbin 1 Xuakun. TexHndeckne ycrnosus (AproH rasonofibHum Ta
piokunin. TexHi4Hi ymoBm)

FOCT 10243-75 Ctanb. MeToabl UCMbITAHUI U OLEHKM MaKpocTpykTypbl (CTanb. MeTogn Bunpo-
OyBaHb i OLiHKM MaKpOCTPYKTYpK)

FOCT 10605-94 (MCO 4032-86) Manku WwecTUrpaHHble ¢ AMaMeTPOM pe3bbbl CBbIle 48 MM Knacca
ToyHocTM B. TexHuueckme ycnosus ([avku WwecTurpaHHi 3 giametTpom pisbbreHHs noHag 48 mm knacy
TouyHoCTi B. TexHiyHi ymoBn)

FOCT 10705-80 Tpybbl cTanbHble anekTpocBapHble. TexHudeckme ycnosua (Tpybu ctanesi enek-
Tpo3BaptoBarbHi. TexXHiYHi yMOBW)

FOCT 10706-76 TpyObl CTanbHble 3MEKTPOCBApPHbIE MNPSMOLUOBHbLIE. TexHu4yeckme TpeboBaHus
(Tpy6u cTanesi enekTpo3BaptoBasibHi NPAMOLLOBHI. TeXHiYHi BUMOrK)

FOCT 10906-78 LLaibbl kockle. TexHuveckue ycrosus (LLandu koci. TexHiuHi ymoBw)
FOCT 11371-78 LWawbbl. TexHudeckne ycrnosus (LLandu. TexHiuHi ymosu)

FOCT 11533-75 ABTOMaTu4yeckasa v nonyaBTomMaTtmdeckas ayrosasi csapka nog dnocom. Coeaum-
HEeHVS1 CBapHble NoA OCTPbIMU WU TynbiMW yrnamu. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 3NIEMEHTbl U
pa3mepbl (ABTOMaTU4YHE i HaniBaBTOMaTMYHE AyroBe 3BaptoBaHHs Nig dorntocom. 3’eQHaHHS 3BapHi nig
roctpumm i Tynumm Kkytamm. OCHOBHI TUMW, KOHCTPYKTMBHI €NEMEHTHU i po3Mipu)

FOCT 11534-75 PyyHaga gyroBasi cBapka. CoeguHeHnsa cBapHble NO4 OCTPbIMU U TYMNbIMU YriaMMu.
OCHOBHbI€ TUMbI, KOHCTPYKTUBHbIE 3rIeMEHTbI 1 pa3mepsbl (Py4He ayroee 3BaptoBaHHSA. 3’€4HaHHS 3BapHi
nig rocTpymun i TynuMmu kytamu. OCHOBHI TUNK, KOHCTPYKTUBHI €NeMEHTU i po3mipn)

FOCT 14637-89 (MCO 4995-78) MNpokaT TONCTONMCTOBOWN M3 YrNepoaucTon ctanu o6bIkHOBEHHOIO
kayecTtBa. TexHunyeckume ycnosus (MpokaT TOBCTONMCTOBMI 3 BYrneueBol ctani 3BMYanHoi SKocTi. Tex-
HiYHi YMOBW)

FOCT 14771-76 [dyroBas cBapka B 3awuTHOM rase. CoeguHeHunsa cBapHble. OCHOBHblE TwMbl,
KOHCTPYKTUBHbIE 3NIeMeHTbl U pa3mepbl ([yroBe 3BaploBaHHA B 3axXMCHOMY rasi. 3’€QHaHHs 3BapHi.
OCHOBHI TUMKW, KOHCTPYKTUBHI €N1EMEHTU | pO3Mipw)

FOCT 14776-79 [dyroeas ceapka. CoeanHeHns cBapHble ToYeUHble. OCHOBHbIE TUMbl, KOHCTPYKTUB-
Hble aneMeHTbl U pa3mMepbl (JyroBe 3BaptoBaHHA. 3’€4HaHHS 3BapHi TOYKOBI. OCHOBHI TUMKU, KOHCTPYK-
TMBHI €eMEHTH i po3mipn)
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FOCT 14954-80 KanaT gBoviHon cBuBkM Tuna JIK-P koHcTpykumm 6x 19 (1+6+6/6) + 7x7 (1+6).
CoptameHT (KaHaT noaginHoro 3BuBaHHs Tuny JIK-P koHCTpyKUii 6 x 19 (1+6+6/6) + 7 x 7 (1+6). CopTa-
MEHT)

FOCT 17066-80 lMpokaT TOHKONUCTOBOMW U3 KOHCTPYKLMOHHOW HU3KOMNErMpoBaHHOW ctanu. TexHu-
yeckue ycnosus (MpokaT TOHKONUCTOBUIA 3 KOHCTPYKLIMHOT HU3bKOMNEroBaHoi ctani. TexHiYHi yMoBK)

FOCT 18123-82 LWanbbl. Obwme TexHnyeckne ycnoeus (Lanbu. 3aranbHi TEXHIYHI yMOBK)

FOCT 18126-94 bonTbl 1 ranku ¢ guaMmeTpoM pe3bbbl cBbille 48 Mm. ObLLne TEXHNYECKME YCNOBUS
(BonTtwn i rankn 3 giameTpoM pi3bbneHHst noHag 48 MM. 3aranbHi TEXHIYHI yMOBW)

FOCT 18899-73 KaHnaTtbl cTanbHble. KaHaTbl 3akpbiTble Hecylime. TexHuyeckme ycrosusa (KaHatu
ctanesi. KaHaTn 3akpuTi Hecyui. TexHi4Hi yMoOBM)

FOCT 18901-73 KaHaTbl cTanbHble. KaHaT 3akpbITbi HECYLLMA C OBYMS Cnosmu 3eToobpasHom
npoBonokn n cepaeyvHnkom Tuna TK. CoptameHT (KaHatu ctanesi. KaHaT 3akpuTuid Hecyumii 3 gBoMa
Lwapamu 3etonogibHoro gpoTy i ocepgam Tuny TK. CopTameHT)

FOCT 19281-89 (MCO 4950-2-81, NCO 4950-3-81, NCO 4951-79, NCO 4995-78, NCO 4996-78,
MCO 5952-83) lMpokaT 13 ctanu nosbllLeHHOW npodHocTu. ObLime TexHudeckme ycnosus (Mpokar i3
cTani nigBuLWeHOT MiLHOCTI. 3aranbHi TEXHIYHI YMOBM)

FOCT 22356-77 BonTbl 1 ranky BbICOKONPOYHbIe U Wanbebl. ObLme TexHnyeckne ycrosus (bontu i
raviku BUCOKOMILHI | Wanbu. 3aranbHi TEXHIYHI yMOBM)

FOCT 22727-88 MNMpokaT nuctoBon. MeToabl ynbTpasBykoBoro KoHTpons (Mpokat nuctosuin. Metoau
YNbTPa3BYKOBOrO KOHTPOITHO)

FOCT 23518-79 [yroBasi cBapka B 3alUMTHbIX radax. CoeauHeHWs CBapHbIe NO4 OCTPbIMU U TYMbIMU
yrnamu. OCHOBHbIE TWMbl, KOHCTPYKTUBHbIE 3MEMEHTbI U pa3Mepbl ([yroBe 3BaplBaHHS B 3aXMCHUX
raszax. 3’egHaHHsa 3BapHi Mig roctpymu i Tynumu Kytamu. OCHOBHI TUMW, KOHCTPYKTMBHI €NeMeHTH i
po3mipu)

FOCT 24379.0-80 bBonTbl dpyHAameHTHble. Obwue TexHuyeckne ycnosus (bontu pyHAaMeEHTHI.
3ararnbHi TEXHIYHI YMOBMW)

FOCT 24705-81 OCHOBHble HOpMbI B3anMo3ameHsieMocTu. Pe3bba meTpuyeckasd. OCHOBHbIE pas-
mMepbl (OCHOBHI HOpMUK B3aeMO3aMiHHOCTI. Pi3b meTpuyHa. OCHOBHI po3mipn)

FOCT 25546-82 KpaHbl rpysonoabemMHble. Pexumbl paboTtbl (KpaHu BaHTaxonignomHi. Pexumun
poboTn)

FOCT 26271-84 NpoBonoka NOpoLLKOBas AN AyroBON CBAPKU YrIePOaUCTbIX Y HU3KONErMPOBaHHbIX
ctanen. O6wme TexHuyeckme ycnosus ([piT MOPOLWKOBMIA ANs AYrOBOrO 3BapPtOBAHHS BYITELEBUX i
HU3bKONeroBaHmx ctanemn. 3aranbHi TEXHIYHI YMOBK)

FOCT 27772-88 lNpokaT Ans cTpouTenbHbIX CTanbHbIX KOHCTPYKUUA. OBLLMe TEXHUYECKMe YCroBus
(MpokaT ansa GyniBenbHUX CTanNeBUX KOHCTPYKLIN. 3aranbHi TEXHIYHI yMOBW)

FOCT 28870-90 Ctanb. MeToabl UcnbiTaHUsl Ha pacTshKeHWe TOSNCTONMCTOBOrO MnpokaTta B Harm-
pasneHun TonwmHbl (Ctanb. MeToan BMNpoOyBaHHA Ha PO3TAryBaHHS TOBCTONMWCTOBOrO MpoKaTy Y
HaNpPsIMKY TOBLUUHN)

3 TEPMIHU TA BUSHAYEHHA NMOHATDb

Hwk4ye nogaHo TepMiHW, BXUTI B UMX OyAiBenbHUX HOpMax, Ta BU3HAYEHHS MO3HAYEHUX HUMMU
MOHATD.

3.1 6e3neyHicTb
Brnactueictb o6’ekta npu ekcnnyatauii, a TakoX Yy BMMNAAKy MOPYLIEHHS npaue3gaTHOCTI He
CTBOpIOBATY 3arpo3u Ans XUTTS | 340POB’S MIOAEN, a TakoX 3arpo3u AOBKIN0



[BH B.2.6-198:2014

3.2 reomeTpUYHa HeNiHiMHICTb
HeniHiiHa abo KycKkoBO-NiHiMHA 3anexHiCTb MiXK gedopmaLissmMu i nepemilleHHAMM

3.3 rHyuKicTb nnacTuHkKM [cTiHkK], [nosca]
BigHOLLEHHSA JOBXUHM NAACTUHKM [BUCOTYU CTiHKM], [LULMPUHK nodca)] 4O TOBLUMHMK

3.4 rHYuYKiCTb CTPUXKHA
BigHOLLEHHSA po3paxyHKOBOI AOBXMHM CTPWXKHS 40 pagiyca iHepuii Noro nonepeyvyHoro nepepisy

3.5 rpaHnyHMM cTaH
CraH, 3a sikoro noparnblua ekcrniyaTauis KOHCTPyKUii abo crnopyan HeponycTuma, NnoB’d3aHa 3
TpygHoLammn abo HegouinbHa

3.6 nedhopmoBaHa cxema
PospaxyHkoBa cxema, B PiBHSHHSIX piBHOBarM SKOi BPaxOBYHTbCS NepeMillleHHs Big no4aTKkoBOro
HaBaHTaXXeHOro CTaHy Ta 3MiHa po3TallyBaHHSA LUX HaBaHTaXeHb BHACMIOOK Aedopmadii cuctemum

3.7 pOBroBiYHiCTb
BnacTtuBicTe o6’ekta 30epiratv npauesgaTHuMiA CTaH OO HacTaHHSA rPaHUMYHOro CTaHy B yMoOBax
YCTaHOBIEHOI CUCTEMMU TEXHIYHOrO 0OCIYroByBaHHA Ta PEMOHTY

3.8 3aranbHe cknagaHHA
CknagaHH4 BianpaBHMX MapOK CNOPyaM UM ii YHaCTUHM 3 METOK KOHTPOJSHO CKNaaarnbHOCTI i MPOEKTHUX
reoMeTpuYHNX po3MmipiB

3.9 icTopis HaBaHTaXXeHHs (NPOEKTHA)
3anuc abo/i y BignoBigHOMY BUrMSAi NpeAcTaBneHi KONMMBaHHS HaBaHTaXKeHHS1 BTOMM, BifHECEeHi 4O
yacy, siKMi ONncye 3MiHy HanpyXeHb Bid MakCUMyMy 40 MiHIMYMY 3anexHo Big Ail HAaBaHTaXXeHHS

3.10 KOHCTPYKTUBHA HEMiHINHICTb
3MiHa po3paxyHKOBO| CXEMW KOHCTPYKLi Y MpOLeCi HABaHTaXXEHHS

3.11 KOHTpONbHE CKNagaHHA
CknagaHHga BignNpaBHMX MapOK 3 METOK KOHTPOSMI0 FeOMETPUYHMX MapamMeTpiB KOHCTPYKUIT i
CYMICHOCTIi YKPYMNHIOBarbHUX i MOHTaX>XHUX CTUKIB

3.12 Kpuxke pynHyBaHHA

PynHyBaHHA (5K npaBuno, panToBe), WO CyNpOBOAKYETLCA YTBOPEHHAM Manux gedopmadin, ske
BUHVKaE, 3a3BMYan, 3a HAsABHOCTI KOHLEHTPATOPIB HaMpy»XeHb, HU3bKNX TeMnepaTyp i yaapHUX BABIB
(nin)

3.13 HaginHicTb

BnacTtuBicTb 06’ekTa BUKOHYBaTU 3aAaHi YHKLIT NPOTAroM NOTPIOGHOrO NPOMIXKKY Yacy

3.14 HanpyXeHU cTaH (CKnagHUi)
HanpyxeHwuii cTaH, 3a SIKOro B po3rnsggyBaHMX TOYKax nonepeyHoro nepepidy BUHMKaTb HE MEHLLE
OBOX KOMMOHEHT Hamnpy>eHb

3.15 Hecyu4a 3paTHICTb
3OaTHICTb KOHCTPYKLUii abo i eneMeHTIB YNHUTK onip NEBHOMY BMUAY i PiBHIO HABaHTaXeHb i BMNMBIB

3.16 noyaTKoBi He4OCKOHANOCTi

CyKynHicTb HecnpusaTnMBmnx dakTopiB (BigxuneHb popMm abo po3mipiB Big HOMiIHANbHKUX, BiACTYMIB
Bi[, pO3paxyHKOBOI CXEMMW, BIIACHI MOYATKOBI HAMNPY>KEHHS TOLLLO), SIKi MOXYTb BUHMKATU NPWU BUTOTOBJIIEHHI,
TpaHCMOPTYBaHHI Ta 3BEEeHHiI | 3HMXyBaTU HECYYy 30aTHICTb KOHCTPYKLi

3.17 npuBeAeHa rHy4YKiCTb HaCKpPi3HOro CTPUXHA

"Hy4KiCTb ideanbHO NPSIMOro MPYXXHOTO CTPWXKHS 3 abCONIOTHO XXOPCTKMMU 3'€QHYyBanbHUMUK ene-
MEHTaMM, 3HAYEHHS KPUTUYHOT CUMN FKOro € TakMM camMuMm, SIK i Afs 3a4aHOro HaCKpi3HOrO CTPUKHS 3
nigaaTnMBMMK 3’ €QHYBanbHUMKN efleMeHTamMu



JBH B.2.6-198:2014

3.18 po3paxyHKoBa AOBXWUHa

YMOBHa [OBXWHA PO3rnsiAyBaHOro enemMeHTa (CTPWXKHS), ANs SKOro Npv LapHipHOMY oGnupaHHi
KiHLiB 3HAYEHHA KPUTUYHOI CUMW € TakUM CaMUM, SIK | AN 3a4aHOro enemMeHTa (CTPUKHS)

3.19 pynHyBaHHSA Big yTomMu

PynHyBaHHS, ke CynpOBOAXYETbCS YTBOPEHHAM i PO3BUTKOM TPILLIMHW BHACNIAOK Aii GaratokpaTHO

NMOBTOPHOBAHUX HABAHTaXEHb | BM/NBIB

3.20 ¢piznyHa HeniHiNHiCcTb

HeniHinHa abo KycKoBO-MiHiMHA 3anexHiCTb MK gedopMauissMy i Hanpy>XeHHsMU, 0OymoBreHa
i3s4HUMM BNACTUBOCTAMM 3aCTOCOBYBaHMX Y KOHCTPYKLUIT MaTepianis

3.21 uMKn HaBaHTaXXeHHs

OpHopasoBa 3MiHa HaBaHTaXeHHs (HanpyXeHHs), Lo BiANOBiAae MOBHOMY nepiogy Noro 3amiHu

4 TIO3HAKWU TA CKOPO4YEHHA

4.1 lHaeken y niTepHMX No3HaKax i MOSsICHIOBANbHI cnoea

a — aHkepHun (anchor);

a — OCbOBWW, LieHTpanbHun (axial);
b — Banka (beam);

b — 6onrT (bolt);

c — CTUCK, CTUCKaHHSA (compression);
c — KOMoHa, cToskK (column);
c — nosic konoHu (chord of column);
c — ymoBa (condition);

d — po3paxyHkoBuK (design);
d — poaskic (diagonal);

e — eKCUeHTpucuTeT (eccentricity);

f — nosc, nonuugd 6anku (flang);

f — cuna (force);

f — TepT4 (friction);

f — woB 3BapHum kytoBun (fillet weld);

h — BUCOKOMIUHWIA, Hansuwmi (hignstrength);
i — HWXHIn (inferiol);

l — no3goBxHin (longitudinal);
m  —cepegHin (middle);

m  — MOMeHT (moment);

m  —wmartepian (material);

n

n

p — 3MWHaHHS, TUCK (pressure);

r — 3aknerka (rivet);

r — pebpo (rib);

s — 3CyB, 3pi3 (shear);

s — BEPXHIin (super);

t — po3THr, po3TAryBaHHs (fension);
u — rpaHnyHun (ultimate);

u — TMM4acoBun onip (ultimate strength);
v — Bibpauis (vibration);

w — cTiHka b6anku (web);

w — 3BaptoBaHHs (welding);

y — rpaHuus TekydocTi (yield point);
z — 30Ha (zone);

abs — abcontoTHW (absolute);

ad — popatkoBun (additional);

Cr  — KpUTWYHWI (critical);

ef  —edekTHun (effective);

fic  — dikTmeHuN (fictitions);

loc - micuesun (local);

max — MakcumanbHun (maximum);
min  — MiHiManbHuUn (minimum);

— XapaKTepucTuiHum (character); rel - BigHOCHUN (relative);
— HeTTo (net); tot  — 3aranbHWUn, cymapHui (total).
4.2 OCHOBHI NiTEPHI NO3HaKK
A — nrouwa nepepisy 6pyTTO;
A, — pO3paxyHKOBUWI NMepepi3 3 ypaxyBaHHAM CUN TEPTS;
Apn — nnouwa nepepisy 6onTa HeTTO;
Ay — MroLla nepepisy peLuitku;
As — nnoulia nepepisdy nonui (nosca);
A, — MroLia nepepisy HeTTo;
A, — NroLa nepepisy CTiHKY;
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— nroLa nepepisdy KyToBOro LBa Yy NIoWMHi HannaBneHoro Mmetany;

— NroLa nepepisy KyToBOro LWBa Y NMOLWMHI MeTany Mexi CnnaBrneHHs;

— MOAyIb MPYXXHOCTI;

— cuna, 3ocepedXeHe HaBaHTaXKeHHS;

— MOAynb 3CYBY;

— MOMEHT iHepuji nepepisy 6pyTTo;

— MOMEHT iHepUii nepepisy rinku;

— MOMEHTM iHepUil nepepisiB nonuui i poskocis oepmMu BiANOBIAHO;

— MOMEHT iHepUii nepepi3dy pebpa, nnaHku;

— MOMEHT iHepUii nepepizy Nog0BXHLOro pebpa;

— MOMEHT iHepUii Npy BiNbHOMY KpYY€EHHI;

— MOMEHTM iHepLjii nepepisy OpyTTO BiGHOCHO FOMOBHMX OCEW iHepLUii X — X, ¥ — y BiANOBIAHO;

— Te came nepepisy HeTTo;

— ceKTopianbHU MOMEHT iHepLUil nepepisy;

— 3rMHanNbHUN MOMEHT;

— 3rMHarnbHi MOMEHTU BiIHOCHO rONIOBHUX OCEW iHepuii X — X, ¥ — y BiONoBigHO;

— MO3J0BXHS CUna;

— JofaTKoBe 3yCuIns;

— MO3J0BXHS cuna, BUKINNKaHa Aieto 3rmHarbHOro MOMEHTY B FiNLuji KOMNOHW;

— rnonepeyHa cuna, cuna 3cyBy;

— YMOBHa noriepeyHa cuna ang 3'egHyBanbHUX eNeMeHTIB;

— YMOBHa norepeyHa cuna, o npunagae Ha cUcTeMy MNiaHoK, siki po3TalloBaHi B OAHIN
NAOLLNHI;

— pO3paxyHKoBMI Onip po3Tary yHAaMeHTHUX BONTIB;

— pO3paxyHKOBUI OMip pO3TAry BUCOKOMILHMUX G60ONTIB;

— pO3paxyHKOBUIA onip 3MUHaHHIO 04HOBONTOBOrO 3'€AHAHHS;

— pO3paxyHKOBUIA onip 3pi3y 04HOBONTOBOrO 3'€AHAHHS;

— pO3paxyHKOBUI onip po3Tsary ogHO60NTOBOro 3'€AHaHHS;

— XapaKkTepUCTMYHWUIA onip cTani 6onTiB, SKUA NPUIAMAETLCA TaKUM, LLIO OOPIBHIE TUMYa-
COBOMY OMOpY G, 3riJHO 3 AepPXaBHUMMU CTaHAapTamm i TEXHIYHUMM yMOBamK Ha 6onTu;

— po3paxyHkoBuit onip po3tary U-nofibHux 6onTis.;

— XapakTepucTU4HUIA onip ctani 0onTiB, KU NPUAMAETLCS TakUM, LLO AOPIBHIOE rpaHuLUi
TEKYYOCTi G 3riAHO 3 iepXKaBHUMM CTaHJapTamu i TEXHIYHUMK yMoBamu Ha 6onTw;

— pO3paxyHKOBWI OMip AiaMeTpanbHOMY CTUCKY (CTUCKaHHIO) KOTKIB MPU BiflbHOMY AOTUKaHHI
B KOHCTPYKLSIX 3 0OMEXEHOK PYXOMICTHO;

— pO3paxyHKOBMI OMip PO3TAry BUCOKOMILHOMO ApPOTY;

— PO3paxyHKOBUM OMip MICLEBOMY 3MUHAHHIO Y LMMIHAPUYHMX LWapHipax (Landax) npwu
LWiNbHOMY OOTUKaHHI;

— pO3paxyHKOBMI ONip cTani 3MMHaHHIO TOPLEBOI MOBEPXHIi (3@ HASABHOCTI NPUIOHKK);

— pO3paxyHKoBMWI onip cTani 3cyBsy;

— pO3paxyHKOBU OMip PO3TAry Y HanpsiMKy TOBLLWHW MpoKaTy;

— pO3paxyHKOBMWI ONip cTani po3TAry, CTUCKY i 3riMHY 3a TMMYaCOBUM OMNMOPOM,;

— XapaKTepUCTUYHMI ONip npokaTy cTani, 9KMA MPUIMMaETbCA TakuM, LLO AOPIBHIOE MiHi-
ManbHOMY 3HaY€HHIO G, 3riAHO 3 [ePXXaBHUMM CTaHAapTamy i TeXHIYHUMK ymoBamu Ha
cTanb;

— PO3paxyHKOBMI OMip KyTOBKX LUBIB 3pi3y (YMOBHOMY) Yy NMOLUMHI HannaBneHoro metany;

— pO3paxyHKOBUW OMip CTUKOBUX 3BapHUX LLUBIB PO3TAry, CTUCKY i 3rMHY 3a TUM4YacOBUM
0nopowm;
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Ruun — XapaKkTepuCcTMYHWI onip MeTarny LWBa po3Tary, CTUCKY | 3rMHY 3a TUMYacoBMM OMOPOM;

Rus — pO3paxyHKOBMI ONip CTUKOBUX 3BApHUX LUBIB 3CYyBY;

Ruy — pPO3paxyHKOBUI OMip CTUKOBMX 3BapHUX LLUBIB PO3TArY, CTUCKY i 3rMHY 3a rpaHuLero Teky-
YocCTi;

Ry — pO3paxyHKOBUI OMip KyTOBMX LLBIB 3pi3y (YMOBHOMY) y MIOLLMHI METanNy MeXi CNnaBneHHs;

R, — pO3paxyHKOBMWI ONip CTani po3TAry, CTUCKY i 3rMHY 3a rpaHnLEelo TEKYYOCT;

Rys — Te came nsa nonuui (nosaca);

RyW — Te caMe Ons CTiHKU;

Ryn — XapaKkTepucTUYHMI onip NpokaTty ctani, SKUn NpUIMaeTbCAa TakUM, LLO AOPIBHIOE 3HAYEHHIO
rpaHuLi TEKyHOCTi G4 3riHO 3 AepXKaBHUMM CTaHOAapTaMu | TEXHIYHUMMW yMOBaMu Ha CTarb;

S — CTaTU4YHMIA MOMEHT 3CYBHOI YaCTMHU Nepepisy OpyTTO BIAHOCHO HENTPArbHOI OCi;

W, Wy — MOMEHTM onopy nepepidy 6pyTTO BiAHOCHO rONOBHUX OCEN iHepLii X — X, y — y BiANOBIAHO;

W, , W, — MOMEHTM Ornopy nepepisy, 064McneHi BiaNoBIiAHO ANst HANBINbL CTUCHYTOrO | PO3TArHYTOrO
BOSIOKHa nepepisy;

Wy, Wy, — MOMeHTV onopy nepepisy HeTTO BiHOCHO rOJIOBHUX OCeil iHepuii X — X, y — y BiANOBIAHO;

b — reOMETPUYHNIA PO3MIP HACKPIi3HOrO CTPUXKHS;

bf — pO3paxyHKoBa LLUMPUHA;

bt — WMpKHa nonuui (nosica);

b, — LUIMpWHAa BUCTYMHOI YacTuHKU pebpa, 3B1C pebpa;

Cx, Cy — KoediuieHTV Ons po3paxyHKy 3 ypaxyBaHHAM PO3BUTKY NIacTUYHUX gedopmaLivi py 3ruHi
BIJHOCHO rofOBHMX OCEN iHepLii X — X, ¥ — ¥ BiANOBIQHO;

d — diameTp oTBOpYy Anga 6onTa;

dp — 30BHILLHIN giameTp CTpuxKHA 6onTa;

e — eKCLleHTpUCUTET Cunu;

h — BUCOTa;

hes — pO3paxyHKoBa BUCOTA CTiHKU;

h,, — BUCOTA CTiHKW;

i — pagiyc iHepuii nepepisy;

Irnin — HaiMeHLUWI pagiyc iHepuii nepepisy;

Iy s iy — pagiycu iHepuii nepepisy BiAHOCHO FOMOBHWUX OCeW iHepLil X — X, ¥ — ¥ BiANOBIAHO;

k¢ — KaTeT KyTOBOIO LLIBa,

) — OOBXMHA, NPOriH;

le — reoMeTpuyHa OOBXMHA CTOsIKa, KOMOHW, PO3NipKu;

ly — AOBXMHA pPO3KOCY;

lef — pO3paxyHKoBa [0BXM1Ha,;

Im — JOBXMHA NaHersi nosca epmm Y KONOoHMU;

Is — JOBXWHA MNaHKu;

Ly — po3paxyHKoBa AOBXMHa 3BapHOro LBA;

L1, — pO3paxyHKOBI JOBXUHW eNleMeHTa Y NIoLUMHax, NeprneHanKynapHuX 40 0Cen X — X, y — Y Bia-
NOBIZHO;

m — BigHOCHWI ekcueHTpucuteTr (m =eA/ W,),

r — pagiyc;

S — BiICTaHb, KPOK;

t — TOBLUMHA OOOMOHKU;

te — TOBLWMHa nonuui (nosica);

ty — TOBLUMHA CTiHKW;

of — BigHOLLEHHA NIoLL nepepisiB nonuui (nosca) i CTiHku (a.; =A; 1A, );
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Br. B, — KoedpiuieHT Nnepexony Big kaTeTa KyTOBOIO LLBa A0 PO3paxyHKOBOI LUMPUHKU Nepepisy KyTo-
BOro LIBa BigNOBIAHO y MNMOLLMHI HannaeneHoro mMeTany i y NMOLWMHI MeTany rpaHuui
ChnaBneHHs;
Yp — koeqoilieHT ymoB po6oTn 60NTOBOro 3'€qHaHHS;
Yo — koedpilieHT ymMoB poboTy;
Yf — KoeilieHT HagiMHOCTI 3a HaBaHTaXXEHHSM;
Yn — KoedilieHT HaginHOCTI 3a BignoBiganbHICTIO, BU3Ha4aeTbes 3rigHo 3 AbH B.1.2-14;
Ym — KoediLieHT HagiNHOCTI 3a Martepianom;
Yu — KoeqilieHT HadIMHOCTI B po3paxyHKax 3a TUMYacOBUM OMOPOM;
n — koeqilieHT BNnNuBy dopmu nepepisy;
A — THYuKiCTb (A =g /1),
A — YMOBHa THyuKicTb (A =4 (R, / E);
Nef — NpvBeAeHa rHyYKiCTb CTPUXKHSA HACKPI3HOro nepepisy;
Xef — YMOBHa npuBeAeHa rHy4KiCTb CTPUXKHS HACKPi3HOro nepepisy (Xef =her ARy [ E),
N ; ( bef .
Ay — YMOBHa rHyYKiCTb 3BUCY nosica | h; = — /Ry /Ej,
t;
T . T bef 1
Af 1 — YMOBHa THY4KIiCTb MOsiICHOTO nncTa | Ay 4y = —— /R [ E |;
ty
Ay — YMOBHa FHYYKICTb CTiHKM (kw _her RE J;
t, V7
Xuf — rpaHNYHa yMOBHA MHYYKiCTb 3BMCY Mosica (MOACHOro fnucTa);
qu — rPaHNYHa YMOBHA MHYYKICTb CTiHKM;
Ay — pO3paxyHKOBI FTHYYKOCTi efieMeHTa y NiowmnHax, NepneHanKynsapHMX 0O OCeNn X — X, y — ¥
BiQMNOBIAHO;
u — KoeqiLiEHT pO3paxyHKOBOI JOBXWUHN;
v — koeqoilieHT nonepeyHoi gedopmadii ctani (MyaccoHa);
G joc — MiCLIeBi HOpMaribHi Hanpy>XeHHs,
c — HOpPMaribHE HanpyXeHHs;
Gy,0y — HOpMarnbHi HaNpPy>XeHH4d, napanersbHi 0OCAM X, y BigNOBIgHO;
T, Tx» Ty Tyy — AOTUYHI HAMPYXeHHs;
0,0y, 0, - KoeiLiEHTM CTIMKOCTI Npn LieHTparibHOMY CTUCKY;
®p — KoeqiLieHT CTINKOCTI NpU 3ruHi;
Pe — Koeili€eHT CTIMKOCTI MNP 3rMHi 3i CTUCKOM.
Mpumitka. [ns no3HayeHb Qisn4HNUX BENNYMH OQUHULI BUMIPY NPUAHATI Y HACTYNHIN opMi:
reoMeTpuYHUI po3Mip, TOBLUMHA, pajdiyc iHepuii nepepisy . . . . . . . . . . . MM;
BMUHAMBHUN MOMEHT . . . . v v v e e e e e e e e e e e e e e e e H-mm;
30CepeXeHe HaBaHTaXeHHd, cuna . . . . . . . . . . . . . . . . . ..., H;
MOAYIb MPYXHOCTI, HAMPYXEHHS . . . . . . . . o o ot e e e e e e e H/MMm;
MOMEHT IHEPLi MEPEPIY . . © .« o v o oo e e e e e e Mm*:
MOMEHT OMnopy nepepisdy, CTaTU4YHNI MOMEHT 3CYBHOI YacTUHW Nepepisy . . . MmS;
MAOWA MEPEPIBY . .« o o v o e e e e e e e e e MM2.

Y TEeKCTi LOKYMEHTa OKpeMi NO3HAYEHHSA HAaBEAEHI 3 MOSACHEHHAMM Ta OAUHULIAMWN BUMIPY i3UYHNX
BEJIMYMH B iHLWIN dhopMi

11
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4.3 Y umMx Hopmax BUKOPUCTaHi Taki CKOPOYEHHS:

AC — aHTeHHi cnopyau;

BPIT  — BigkpuTi po3noainbHi NpucTpof;

EOM — enekTpoHHO-004YMCOBarbHiI MalLVHMY;
KMT  — KOHTaKTHi Mepexi TpaHCnopTy;

HOC  — HanpyxeHO-gedopMOBaHUA CTaH;

rnn — MOBITPSHI NiHil enekTponepenaBaHHs

5 OCHOBHI MPUHUMNU 3ABE3NEYEHHA HAQIMHOCTI, BE3MNEKW, AOBrOBIYHOCTI
TA EKOHOMIYHOCTI KOHCTPYKLIA

5.1 3aranbHi BUMoOru
5.1.1 HagiliHicTb KOHCTPYKLN NoBuHHa 6yTn 3abes3neveHa BignosigHo Ao BumMor [BbH B.1.2-14.

5.1.2 lNpun npoekTyBaHHi KOHCTPYKLiA NOBMHHI OyTn 3abe3nedeHi ekcniyaTauiiHa NpuMAaaTHICTDb i
©e3neyHiCTb NPOTSAroM CTPOKY eKcniyaTalii, BU3Ha4YeHOro y 3aBaHHi Ha NPOEKTYBaHHS.

[ns uboro HeobXxigHO:

— 3abesneyyBaT HadiNHICTb KOHCTPYKLIN 3a paxyHOK BMKOHAHHSA BMMOr O BMOOpy Mmartepianis,
KOHCTPYHOBaHHS Ta PO3pPaxyHKiB;

— MPUIAMATHN KOHCTPYKTUBHI PiLLEHHS, L0 3a06e3neyytoTb MiLHICTb, XXOPCTKICTb, CTiKICTb | NPOCTOPOBY
HE3MIHIOBaHICTb KOHCTPYKLUiA cnopyq Yy UifloMy Ta iX OKpeMMX eNeMEHTIB Mig Yac TpaHCMOpTyBaHHS,
MOHTaXy Ta ekcnryaTau,il;

— nepepbayaTty 3axoam Woado 3abesneyeHHs JOBroBIYHOCTI KOHCTPYKLIM Ta 3axMCTy iX Big KOpPO3ii,
BMMMBY BOTHIO i TEMMA, 3HOCY Ta CTUPaHHS;

— BpaxosyBaTtu Bumorn OBbH B.1.1-7, ABH B.1.2-7 Ta iHWWUX HOPMATUBHUX LOKYMEHTIB CTOCOBHO
3abe3neyeHHs1 BOrHECTINKOCTI ByaiBeNbHUX KOHCTPYKLIiN;

— nepeabayaTn TEXHOMONYHICTb BUrOTOBIEHHS] T MOHTaXY KOHCTPYKLIN;

— 3abe3nedyBaTn CKNaganbHiCTb KOHCTPYKLIA PO3PaxyHKOM TOYHOCTI reOMETPUYHUX napamMeTpis
3rigHo 3 CTY-H B.B.1.3-1 3i BCTAaHOBNEHHSIM HEODOXiAHOCTI KOHTPOSILHOIO YK 3aranbHOro cknagaHHs abo
BMKOPUCTaHHAM peryrnoBarnbHUX NPUCTPOIB,;

— BpaxoByBaTW MOXIMBI BiAXUIIEHHSA Big NMPOEKTHUX PO3MIpPIB i reoMeTpUYHOI popMU enemMeHTIiB
KOHCTPYKLUiM, SKi 4ONYCKaTbCS Nif Yac BUrOTOBMEHHS Ta 3BEAEHHS;

— BCTaHOBIOBATU MeToAM Ta 06CArM KOHTPOSIO Nif Yac BUrOTOBMEHHS Ta 3BeAEHHSI KOHCTPYKLUIN, a
TaKoX Yy Mpoueci ix ekcnnyartadii, BKroYaum, 3a HeOOXiQHOCTi, BUKOHAHHS BMNPOOYBaHb OKpemMux
enemMeHTiB, BY3MiB, 3’€4HaHb i KOHCTPYKLiA y LINOMY, @ TakoX, 3a HeoOXigHOCTI, BCTAHOBIEHHS KOHT-
POJSIbHO-CUrHaNbHUX CUCTEM YN iHLUMX 3aCOBiB MOHITOPUHTY;

— nepenbavaTn MOXNUBICTb Ornsay, OOCTEXEHHS i AiarHOCTUKM, a TakoX NpoBeAeHHs npodinak-
TUYHUX | PEMOHTHUX pPOOIT; 3a HeobXxigaHOCTI nepepbayaTy AN UbOrO XO4OBi CXOAM Ta NIOLWAOKW,
creuianbHi NPUCTOCYBaHHA (CTOMMKM, NPOBYLUMHUW, goikcaTopu TOLWO) Ans 3abe3nevyeHHs MOXMAMBOCTI
KpiNAEeHHSA NOCTIMHUX | TUMYACOBMX NPUCTOCYBaHb, a TAKOX MPUCTOCYBaHb A1 BCTAHOBMEHHA 3acobiB
[iarHOCTMKN TEXHIYHOMO CTaHy KOHCTPYKLIM y NpoLueci ekcnnyaTauii.

Okpim LbOro, NPOEKTYBaHHS KOHCTPYKLIN CNig BUKOHYBAaTK 3 BpaxyBaHHAM BMMOI OXOPOHW AOBKINNA,
a TaKOX iHLIMX 0COBNMBUX YMOB, HaBe4EHNX Y 3aBAaHHI Ha MPOEKTYBaHHS.

5.1.3 lpoeKkTHy OOKyMeHTaLuilo Ha OyaiBenbHi cTaneBi KOHCTPYKUii crig po3pobnsTu 3rigHo 3
OBHA.2.2-3, 0CTYB A.2.4-4, 0CTY B A.2.4-7Ta ACTY b A.2.4-43. Y poboui fokymeHTaLii (KpecneHHs
KM) cnig HaBoanTh BigoMocCTi npo:

— KaTeropito KOHCTPYKUIN Ta iX eneMeHTiB 3a NPU3HAYEeHHSM Ta HanpyXeHMM CTaHOM 3rigHoO 3
gopaTtkom A;

— Knac BignoBiaansHOCTI Ta NPUAHATUIA KOedILIEHT HaaIHOCTI v, CNOPYAMW, LLIO NPOEKTYETLCH, 3riAHO
3 1BH B.1.2-14;

— BM3HA4YeHWI Yy TEXHIYHOMY 3aBOaHHI CTPOK eKkcnryaTtadii cnopyau;
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— cTani Ta 4oAaTKOBI BUMOrM 4O HUX, NnepeabayeHi HopMaTUBHUMM AOKYMEHTAMMU | LUMU HOPMaMMU;

— TUnK, cnocobun BUKOHAHHS Ta Nepepisn LWBIB 3BapHUX 3'€AHaHb, Knac MiLHOCTI i TOYHOCTI 6onTis,
cnocib nigrotoBkn (06pOOKM) KOHTAKTHUX MOBEPXOHb ANSA PPUKLINHUX 3’€QHAHb, BENMNYMHY KOHTPONbO-
BaHOro HataAry 60nTiB npu OpUKLinHMX Ta hnaHLeBux 3’ €QHaHHSAX;

— PO3MILLEHHS i po3Mipu 3BapHUX, BONTOBUX i PPUKLINHNX 3'€QHaHb i3 BKa3iBKOK BUKOHAHHS iX Y
3aBOACHKNX YN MOHTaXXHUX YMOBaX i, 3@ HEOOXiAHOCTI, NOCMNiAOBHICTb HaKNagaHHs LBIB | BCTAHOBIEHHS
BonTiB, cCNocobu KOHTPOIO SKOCTI;

— CTYniHb arpecuBHOro BMMBY aTMOCHEPHOro NOBITPS Ta KOPO3INHUX cepefoBULL, pekoMeHaaLil Ao
BNOOPY CMCTEMW 3aXMCHOrO MOKPUTTS, MapoK MaTepianiB Ta CTYMNeHsl OYULLIEHHSI MOBEPXOHb CTaneBuXx
KOHCTPYKLi, NPOEKTHUN piBEHb KOPO3iNHOT HeGe3nekn s BUKOHAHHS BUMOT MPOTUKOPOS3iNHOMO 3aX1CTy
3rigHo 3 ICTY 6 B.2.6-193 ta ICTY b B.2.6-186;

— BuUA Ta cnocib BMKOHaHHA 3acobiB BOrHe3axucTty, ki 3abesnedyroTb HOPMOBAHUIM Knac BOrHe-
CTiNKocCTi 6yaiBenbHMX KOHCTpyKuii 3rigHo 3 ABH B.1.1-7, OBbH B.1.2-7 Ta iHWXWMKM HOpMaTUBHMMM
OOKyMeHTaMMu.

5.1.4 Y HeoOxigHMX Bunagkax npu poboTi MpokaTy Ha po3TAr y HamnpsiMKy WMOro TOBLUMHMK Mpu
3aMOBJIEHHI cTani cnig 3a3HayaTu Knac cyuinbHocTi 3rigHo 3 TOCT 22727.

3 ypaxyBaHHSM OCOOMNMBOCTEN KOHCTPYKUiA Ta X BY3NniB peKOMEHAYETbCS NpU 3aMOBIEHHI cTani
BpaxoByBaTy Krnacudikawito IMCTOBOro NpokKaTy B 3aS1€XHOCTI Bifl 3HA4YEHHS BiAHOCHOTO 3BY>XEHHS 3rigHO
3OCT 28870.

5.1.5 PobGoya pokymeHTauis (kpecneHHss KM) ctaneBux KOHCTPYKLi MOBMHHA pPO3pOoONSATUCH 3
ypaxyBaHHSAM BMMOT LLOAO BUFOTOBIEHHS | MOHTaxy 3rigHo 3 ICTY b B.2.6-199 ta [ICTY b B.2.6-200, a
Takox Buay (Tvny) BOrHE3axMCHOro NOKPUTTS (06nMLIOBaHHSA) Ta Cnocoby MOro HaHECEHHS.

Y NpoeKTHIN goKyMeHTaUii cnig ykasdyBaTu NOCMiAOBHICTb MOHTaXy €NEMEHTIB i BUKOHaHHSA BY3niB, a
TaKoX A0MYyCTUMI MOHTaXHi HaBaHTaXeHHS, SKLWO 3a3Ha4yeHi YMHHUKN BpaxoByBanuchb Nif 4Yac BU3Ha-
YEHHSI PO3pPaxyHKOBUX 3YCUIb.

5.1.6 Y nNpoekTHIN JoKyMeHTaUil cnif BUKOPUCTOBYBATU KOHCTPYKTUBHI PILLEHHS, WO NiABULLYIOTb
KOPOSiNHY CTIMKICTb 3a paxyHOK paLlioHanbHOro Bubopy cTani, KOHUeHTpaLii maTepiany B nepepisax,
BNGOpY reomMeTpmnyHOi opMM KOHCTPYKLi B LLINOMY Ta il eleMeHTIB 30KpeMa, a TakoX iX po3TallyBaHHi B
NpOCTOPi, ONOPY BHYTPILIHIM dakTopam Kopo3ii (MiCUeBIi, MITTIHIOBIN, KOHTAKTHIN, LUINWHHIA KOPO3il,
KOPO3iNHOMY PO3TPiCKyBaHHIO, MiXXKKPUCTANEBI KOPO3ii, KOPO3ilHiA yTOMI TOLLO).

KOHCTPYKTMBHY NPUCTOCOBAHICTb 3aX0A4iB 3aXUCTY Big KOpO3ii 3a piBHEM KOpPO3inHOT HeGe3neku cnig,
BcTaHoBnoBaTh 3rigHo 3 ACTY b B.2.6-193 3 ypaxyBaHHSM MOKa3HWKIB SIKOCTi NMEPBUHHOIO 3axUCTy
(NiaBULLEHHS KOPO3INHOI CTIMKOCTI 32 paxyHOK paLioHanbHOI KOHCTPYKTUBHOI (hOpMM TOLLO) | BTOPUHHOTO
3axmCTy (NigBULLEHHS AOBroBIYHOCTI 3@ paxyHOK 3aCTOCYBaHHS BignoBigHWX 3acobiB i MeToAiB NpoTu-
KOPOSIiHOro 3axmcTy).

KoHCTpyKLUIiT NOBUHHI OyTW OOCTYMNHI ANsi CNOCTEPEXEHHS, OYULLIEHHS, hapOyBaHHsS Ta He 3aTpuMy-
BaTW BOMOrY i HE YCKNaAHIOBATM NPOBITPIOBAHHA. 3aMKHYTi MPOini NOBMHHI OYyTW repMeTM30BaHi.

3a BiACYTHOCTI AOCTYNy AN Oornsaay i PEMOHTY KOHCTPYKTUBHUX €NeMEeHTIB [OBroBiYHICTb NEpPBUH-
HOro i BTOPUHHOIO 3axMCTy MOBMHHA BiOMOBIAATU CTPOKY eKChryaTauii KOHCTPYKUii 6e3 TexHiYHOro
obcnyroByBaHHS.

5.1.7 Npu NpoekTyBaHHI CTaneBux KOHCTPYKLIN, LLIO NiansaratoTe 6e3nocepeaHbLOMY BMSMBY PYXOMMUX,
BiOpaUiNHMX Ta iHWMX 3MIHHMX HaBaHTaXeHb, SKi BUKIMKAOTb MOXIMBICTb PyNMHYyBaHb Bi YTOMMW, Chifg
BpaxoByBaTK creuianbHi BUMOrM OO BMOOPY CTami, KOHCTPYIOBAHHS i TEXHOMOrii BUrOTOBMEHHS, a Y
BMMagKax, yKasaHux y Lux HopMax, BUKOHYBaTW pO3paxyHOK Ha BUTPUBAMICTb.

5.1.8 lpn KOHCTpytOBaHHI CTaneBux 3BapHUX KOHCTPYKLUIN cnig 3HWXyBaTW HeraTMBHWA BB
3anuwKoBmx AedopMadin i HanpyXeHb, Yy TOMY YUCNi 3BapHUX, @ TaKOX KOHLEHTpauil HanpyxXeHb,
nepenbadatn BiANOBIAHI pillEeHHs (3 HaMBIinNbL PIBHOMIPHUM PO3MNOAINOM HampyXeHb B enemMeHTax i
petansx, 6e3 BXigHWX KyTiB, Pi3KMX nepenagis nepepisy Ta iHWNUX KOHLUEHTpaTOpIiB Hanpy>eHb) i TEXHO-
norivHi 3axoaun (NopsaoK CKNadaHHS i 3BaptoBaHHs, MONEPEaHin BUrMH, MexaHiyHe obpobreHHs Bigno-
BiOHWX 30H CTpYraHHsM, ope3epyBaHHSM, 3a4MCTKOK abpasnBHUM KPYroM TOLLO).
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5.1.9 MpoeKkTyBaHHSA KOHCTPYKLiA 3 TOHKOCTIHHUX XOMOAHOrHYTUX NPOdiniB peKOMEHAYETLCA BUKO-
HyBaTV 3a meTogukamum 3rigHo 3 4CTY H b B.2.6-87.

5.1.10 lNpn npoekTyBaHHi cTaneBux KOHCTPYKLUiN, Ao akux y OBbH B.1.1-7 Ta iHWUX HOpMaTUBHUX
OOKyMEHTax BCTAHOBMEHI BMMOMM A0 3HAYEHHsI Knacy BOrHECTIMKOCTI, Crig BpaxoByBaTu pe3ynbTatu
BunpobyesaHb 3rigHo 3 OCTY b B.1.1-17 Ta/abo 3rigHO 3 HOPMaTUMBHMMMW OOKYMEHTaMu Ha MeToam
BMNpobyBaHb Ha BOrHECTINKICTb OyAiBENbHUX KOHCTPYKLiA KOHKPETHMX TUMIB.

5.2 PekomeHpauiii

5.2.1 PekomeHayeTbCA:

— obupaty onTuMarbHi 3a TEXHIKO-EKOHOMIYHMMM MOKa3HWKaMu KOHCTPYKTUBHI CXemu cnopyf, a
TaKoX nepepian eneMeHTIB KOHCTPYKLIN 3 ypaxyBaHHAM IX MPU3HaAYeHHs Ta YMOB ekcrnnyaTtadil;

— 3aCTOCOBYBaTM EKOHOMIYHI NpoQini NpokaTty Ta edPeKkTUBHI cTani;

— AOTpMMYBATUCA OOHOTUMHOCTI KOHCTPYKTMBHUX €MEMEHTIB Ta BY3MiB, L0 AOCAraeTbCs 3acTo-
CyBaHHSIM YHiDiKOBaHNX pilleHb;

— 3aCTOCOBYBATU NPOrpecuBHi KOHCTPYKLii (TPOCTOPOBI CUCTEMM i3 CTAHAAPTHUX €MEMEHTIB; KOHCT-
PYKUii, O NOEOHYIOTb HECYYi Ta OropoaxysanbHi (PYHKLIl; nonepeaHbO HanpyXeHi, BaHTOBI, TOHKO-
NNCTOBI Ta KOMBIHOBaHI KOHCTPYKLUi 3i cTanen pisHoi MiLHOCTI);

— nepeabavaT TEXHOMOMYHICTb | HAMMEHLLY TPYAOMICTKICTb BUFOTOBMEHHSI KOHCTPYKLIN; BpaxoBy-
BaTW BUPOOHNYI MOXITMBOCTI Ta MOTYXHICTb TEXHOSONYHOrO i KpaHOBOro yCTaTKyBaHHS MigNnpUEMCTB-
BMPOOHWUKIB; nepeabavaTn 3aBOACHKI 3'€QHAHHSA MPOrpecuBHUX TUNIB (aBTOMATUYHE Ta MeXxaHi3oBaHe
3BaploBaHHs, 3’egHaHHA Ha 6onTax, y TOMY YMChli Ha BUCOKOMILHUX TOLLO); BUKOPUCTOBYBATU MOXITMBICTb
hbpesepyBaHHS TOPLIB ANSA NOTYXXHUX CTOSIKIB i KOSNOH;

— BUKOHYBAaTW PO3A4iNIEHHSA KOHCTPYKLIN Ha BigNpaBHi eNeMeHTH 3 ypaxyBaHHSIM BUAy TPaHCNOPTY Ta
rabapuTiB TpaHCMOPTHMX 3acobiB, NigiiManbHO-TPAHCMOPTHOrO Ta IHLIOrO YCTaTKYBaHHS MOHTAXKHUX
opraHisadin, pauioHanbHOro Ta eKOHOMIYHOMO TPAHCMOPTYBaHHS KOHCTPYKLIN, @ TAKOX BUKOHAHHS MaKCu-
MarnbHOro obcary pobiT Ha NigNPUEMCTBI-BUPOBHUKY;

— 3aCTOCOBYBATU KOHCTPYKLi, O 3abe3neyyoTb TEXHOMONIYHICTb i HAMMEHLLY TPYAOMICTKICTb MOH-
TaXy; MOHTaXHi 3’é4HaHHA Ha BonTax, y ToMy Yncni pnaHuesi Ta PpuUKLinHI, 3BapHi Ta 3 ope3epoBaHMU
TopusAMU; NepeadavaT MOHTaXHI KPINMEHHS eNeMEHTIB (MOHTaXHi CTOSMKM TOLLO).

5.2.2 [1na KOHCTPYKLIN, WO 3HaXoAATbCs B YMOBaX arpecuMBHUX BMIIMBIB, PEKOMEHOYETLCA 3acTo-
COBYyBaTW 3ax04u OOBroTpMBanoro nNepBMHHOMO Ta BTOPMHHOMO 3axMCTYy Bi KOPO3il, KOPO3iNHO-3axu-
LLEeHN MmeTanonpokar Ta ctasni 3 NigBULLEHOK KOPO3iMHOK CTINKICTHO.

5.2.3 KoHCTpyKLUii, SIKi MOXYTb niansraTi BNAMBY pO3nnaBneHoro metany (y Burnsai 6pu3ok npu
pO3nMBaHHi MeTarny, nNpy NPOpuBI MeTany 3 Nneven Yn KOBLUIB), PEKOMEHOYETLCSA 3axuLiaTtv obnuuto-
BaHHAM abo OropoaxyBanbHUMW CTiHKAMU, BUKOHAHWMK 3 BOTHETPUBKOI Lernn abo XapoTpuBKOro
GETOHY, SIKi 3aXULLIEHI Bifj MEXAHIYHNX YLLIKOOKEHD.

5.2.4 KoHCTpyKuUil, Wo nignaraoTb TpuBanomy BMfAMBY NPOMEHEBOI UM KOHBEKLiHOI Tennotu abo
KOpOTKOYaCHOMY BMSIMBY BOMHIO Mif 4ac aBapill TennoBuX arperartiB, PeKoOMeHOYeETbCS 3axuaTu
MeTaneBMMu ekpaHamu 4m dpyTepyBaHHAM 3 Lernun abo apoTpUBKOro 6ETOHY.

5.3 OcHOBHI po3paxyHKOBi BUMOru

5.3.1 ApxiTekTypHO-OyaiBenbHUA KniMaTUYHWUIA panoH OyaiBHMLTBA cnig npuimMaTtn 3rigHo 3
OCTY-H b B.1.1-27.

5.3.2 HaBaHTaXeHHS i BNAIMBKU 3 ypaxyBaHHAM iX OAHOYACHOI Ail i Hanbinbw HecnpuATNnBKMX 3a
ekcrnnyatauiiHMMn i MOHTa)XHMMW CTaHaMW ChonyyeHb cnig npuimaTtn 3srigHo 3 OBH B.1.2-2,
OBH B.1.1-12, a TakoX 3 iHWWMW HOPMATUBHUMW OOKYMEHTaMM i 3aBAAHHSAM Ha NPOEKTYBaHHSA. [pynu
pexumiB poboTu kpaHiB cnig npunmaTu BignosigHo go FOCT 25546.

5.3.3 ['paHnyHi 3HaYeHHA NPOrnHIB i NepeMilleHb enemMeHTiB KOHCTPYKLIN crig npuiMaTti BignoBigHO
no OCTY b B.1.2-3.
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5.3.4 [JonyckaeTbCs 36iNbLUEHHST TOBLUMHM NpOKaTy i CTIHOK Tpyb 3 ypaxyBaHHSAM PiBHS KOPO3iNHOI
Hebe3nekn Ta NiABULLEHHA Kracy BOMHECTIMKOCTI KOHCTPYKUIT 3a pe3ynbTataMm MOPIBHAMbHOI OLiHKM
nepesar NPOEKTHUX pilleHb Npu 3abe3neyeHHi HagiMHOCTI YM 3a BUMOramMmn 3aMOBHUKA.

306inblUeHHs TOBLUMHM MNepepisiB enemMeHTiB BU3HAYaETbCS 3a MOKA3HWKaMWU SIKOCTi MEepPBUHHOMO
3axXMCTy Ta CTyneHs arpecuBHOCTi BnnuBYy cepeposuly 3rigHo 3 ACTY b B.2.6-193. BpaxyBaHHs
30inbLUEHHA NepepisiB enemMeHTIB Ansa 3abe3nevyeHHs NPUNHATOI AOBroBIYHOCTI A03BONSETLCS TiNbKM 3a
YMOB OLiHKK BiOMNOBIAHOCTI cTaneBmx KOHCTpykUin 3rigHo 3 ACTY-H B A.1.2-6. [ns OuiHKM Hecy4oi
34aTHOCTI KOHCTPYKLiM 30iNbLUEHHSA NepepisiB eNnemMeHTiB BpaxoByBaTu He Cnig.

5.3.5 3anexHo Big NpU3HaYeHHs KOHCTPYKLIN i MOXITMBMX HACNIAKIB NPU SOCATHEHHI HAMW rpaHny-
HUX CTaHIB CNiA PO3PI3HATM TPU KaTeropii KOHCTPYKLN Ta X €NeMEHTIB:

A — KOHCTPYKUii Ta enemMeHTW, BiAMOBa SIKMX MOXe MNpU3BECTM OO0 MOBHOI HEnpuaaTHOCTI A0

B — KOHCTpyKLUii Ta enemeHTW, BiOMOBa SAKUX MOXe MPU3BECTU OO0 YCKMaAHEHHS HOpMarnbHOI
ekcnnyaradii cnopyan abo 0o BigMOBM iHLINX KOHCTPYKLIN, SKi He HanexaTtb A0 kaTeropii A;

B — KOHCTpyKLUii, BIgMOBM SIKMX HE NPU3BOAATb A0 NOPYLUEHHA DYHKLIOHYBAHHS iHLLMX KOHCTPYKLiN
abo ix enemeHTiB.

3anexHo Big4 MOXNMUBOCTI Ta MPUYMH LOCATHEHHSI TPAaHUYHMX CTaHIB, @ TaKOX BMXOOAYM 3 YMOB
PYMHYBaHHSA Big YyTOMM Y/ KPUXKOTO PYMHYBAHHA CRid PO3Pi3HATU TPWU KaTeropii KOHCTPYKUIN Ta ix
erleMeHTIB:

| — KOHCTPYKUii Ta enemMeHTW, OOCATHEHHSI TPaHUYHUX CTaHIiB SIKMX MOXIIMBE B pe3ynbraTi 0es-
nocepeaHbLOro BNAMBY AMHAMIYHOIO PyXOMOro Yu BibpaLinHOro HaBaHTaXeHHS;

[l — KOHCTPYKUIi Ta enemMeHTN, JOCATHEHHSA TPaHNUYHNX CTaHIB SKMX MOXIIMBE NULLE NPW NOEOHAHHI
HECNPUATINBUX YNHHUKIB (OMHAMIYHOIO Yn BiOpaLMHOrO HaBaHTaXKEHHS, KOHLIEHTPATOPIB HaMNpy»XeHb,
30H Hanpy>eHb Po3TAry TOLLO);

[l — KOHCTPYKLii Ta enemMeHTn, JOCATHEHHSA FPaHUYHUX CTaHIB AKMX BHACMILOK YTOMW YN KPUXKOTO
PYMHYBaHHSA HEMOXIMBO Yepes BiACYTHICTb HECMIPUSATIMBUX YNHHUKIB.

lMepernik KOHCTPYKLiA Ta erleMeHTiB i3 BKa3iBKOK KaTeropin 3a NpuU3HaAYeHHAM i 3a Hanpy>XeHUM
CTaHOM Hase[eHOo B foaaTky A.

5.3.6 EnemeHTn i KOHCTPYKLIi, WO po3rnagarnTbea B UMX Hopmax, noginsawTbcs Ha Tpy Knacu
3anexHo Big BuAy HanpyxeHo-gedopmoBaHoro ctaHy (HOC) po3spaxyHKoBoro nepepisy, Lo gomnyc-
KaeTbCs Y pO3paxyHKy:

1-n knac — HOC, 3a Akoro HopMarbHi HanpyXXeHHs ¢ Ha BCiX AinsiHKax po3paxyHKOBOro nepepisy €
MEHLUMMW 3a pO3paxyHKOBUIA onip cTani R, i MOXyTb AOCSITHYTW /Or0 NiLle B HanOImNbLL HanpyXeHnx
BOrIOkHax nepepisy ¢ = R, (mpy>xHa poboTa nepepisdy, pucyHok 5.1, a);

2-n knac — HAOC, 3a akoro HopmarsbHi HanpyXeHHS ¢ Ha AesaKMX OiNngHKax po3paxyHKOBOro nepepisy €
MEHLUMMU 3a pO3paxyHKOBUI onip cTani Ry, a Ha iHLWMX JiNsiHKaxX — AOPiBHIOTb MOMY (MPYXXHO-MacTuyHa
poboTa nepepisy, pucyHok 5.1, 6);

3-n knac — HAC, 3a sikoro HopmarnbHi HanpyXeHHs ¢ MO BCilA MOLi po3paxyHKOBOro nepepisy
OOpPIBHIOIOTb PO3paxyHKOBOMY OMoOpy cTani Ry (nnacTudikauis BCbOro nepepisy 3 yTBOPEHHSIM nnac-
TUYHOrO LLAPHIpY, PUCYHOK 5.1, B).

Po3paxyHKOBi CXxemMn Ta OCHOBHi NepeaymoBM PO3pPaxyHKy MOBUHHI BigobpakaTu LiACHI yMOBU
po60TK CTaneBmX KOHCTPYKLIN.

CraneBi KOHCTPYKLiT HEOOXiOHO, Sk NPaBuUO, PO3PaxoByBaTK SK €4MHI MPOCTOPOBI CUCTEMU 3 ypaxy-
BaHHSAM YMHHUKIB, LLIO BM3HA4YalOTb HanpyXeHwuh i 4edopMOBaHU CTaH, 3a NoTpedu, 3 ypaxyBaHHAM
HEeNiHINHNX BracTMBOCTEN PO3PaxyHKOBOI CxemMu. Y HeOoOXigaHMX BMMaaKax po3paxyHOK KOHCTPYKUii Ha
pi3HMX eTanax MoHTaxy abo ekcnnyaTauii HeobxigHO BUKOHYBaTW 3 ypaxyBaHHSIM BMAMBY YMHHUKIB, LLO
BM3HA4aloThb i1 HaNpYyXeHO-A4edOPMOBaHUA CTaH Ha KOXXHOMY 3 eTariB.

Mpy nogini eaUHNX NPOCTOPOBUX CUCTEM Ha OKPeMI MOCKi NigcMcTeEMN chif BpaxoByBaTu B3aEMOLi0
ereMeHTIB MixX co60t0 i OCHOBOHO.
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Bubip po3paxyHKOBUX CXEM, @ TaKOXX METOAIB PO3paxyHKy CTaneBuUX KOHCTPYKLiA pEKOMEHOYETbCA

3[0INCHIOBATN 3 ypaxyBaHHSM BUKOpUCTaHHs EOM.

Mpy nogini cuctemm Ha OKpeMi enieMeHTU POo3paxyHKOBI 3yCUnns (MO3L4OBXHI i monepeyvHi cunu,
3rMHarnbHi Ta KPYTHi MOMEHTN) B CTaTUYHO HEBU3HAYYBaHMX KOHCTPYKLIAX OOMYCKAETLCA BM3HAYaTu 3a
HeaedOPMOBaHOK CXEMOK 3 MPUMNYLLEHHSAM NPYXHOI poboTn cTani.

Po3paxyHOK OKpeMux enieMeHTIB Ha Aito LMX 3yCunb Crig BUKOHYyBaTW 3a 4e(OPMOBaHOK CXEMOIO,
LLIO BpaxoBYe BMNB NeEpPEMILLEHb Nig HAaBAHTaXKEHHSAM.
Po3paxyHOK CTaTU4HO HEBU3HAYYBaHUX KOHCTPYKLIN SK €OUHUX CUCTEM AOMYCKAETLCSA TAKOX BUKO-
HyBaTK 3a AePOPMOBaHOI CXEMOK B MeXax MpyXHOI poboTu cTani.
Ry

Ry

o<R)

N (-

o<Ry <Ry
a 6 B
PucyHok 5.1 — Knacudikauia nepepisis 3a sugom HAC

5.3.7 Bumoru unx Hopm nepenbavatoTb Taki po3paxyHKOBI MOAENi HECYUMX KOHCTPYKLLiN:
— OKpPEMi KOHCTPYKTUBHIi €neMeHTW (Hanpuknag, po3TArHyTi i CTUCHYTI CTPWKHI, ©anku, CTOSAKM i

KOMOHW CYLINbHOro nepepisy ToLLO);
— nnocki abo NpoCTOPOBi CUCTEMM, 3aKpinfeHi Big nepekocy (PUCYHOK 5.2, a); po3paxyHOK TaKuXx
KOHCTPYKLi MOXe OyTn BUKOHAHWI LUFISAXOM PO3PaxyHKY OKPEMUX eNEMEHTIB 3 ypaxyBaHHAM iX B3aemMo-

nii Mixk coboto | 3 OCHOBOHO;

— nnocki abo NMPOCTOPOBI CUCTEMM, HE 3aKpinfeHi Big nepekocy (pUCyHOK 5.2, 6); npyn po3paxyHKy
TaKnX KOHCTPYKLi NopsA i3 NepeBipKO OKpeMUX ENTEMEHTIB Chlif, BpaxoByBaT MOXIMBICTb 4OCATHEHHS

rPaHMYHOro CTaHy CUCTEMMU B LLiNIOMY;
— NINCTOBI KOHCTPYKLUIi (0B0NOHKM 06epTaHHS), WO 3HaXOAsATbLCA Y 6E3MOMEHTHOMY HaMnpy>XeHOMY

CTaHi.

7z,

a
a — cuctemu, 3akpinneHi Big nepekocy; 6 — cuctemu, He 3akpinneHi Big nepekocy

PucyHokK 5.2 — Po3paxyHKoBi MOAeni HECYUYMX KOHCTPYKLIN y BUTNSASI CTPUXKHEBMX CUCTEM

Mpwn cneuianbHOMy 06r'pyHTYBaHHI 4OMYCKAaETbCA BUKOPUCTOBYBATM Binbll TOYHI pO3paxyHKOBi MO-
aeni (Hanpuknag, reoMeTpuyHO Y gOi3NYHO HEMiHINHI, Y1 Mofeni, siKi BpaxoBYyOTb MOMEHTHY poGoTy

0BOMNOHKOBUX KOHCTPYKLIiN).

[nsa po3paxyHKOBUX Mogernen y opmi OKpEMUX KOHCTPYKTUBHMX EFIEMEHTIB UM CUCTEM, 3aKpineHnx
Bif, nepekocy, nepesipka CTIMKOCTI BUKOHYETLCA SK AN OKPEMUX CTPUXKHEBUX €fleMeHTIB Ha OCHOBI

16



[BH B.2.6-198:2014

po3rnsagy iX po3paxyHKOBUX OOBXWH, BM3HAYEHUX Ge3 ypaxyBaHHS PiBHA HaBaHTaXEHOCTiI CYyCigHixX
ernemMeHTiB.

[na cuctem, He 3akpinneHux Big nepekocy, Nopsid i3 NepeBipKOI CTIMKOCTI OKPEMUX eNeMEeHTIB
nosuMHHa GyTW BUMKOHaHa NepeBipka 3aranbHoi CTiNKOCTI. MNpu nepesipLi 3aranbHOi CTIMKOCTI KoedilieHT
Ha[iNHOCTI 3a 3aranbHOI0 CTIMKICTIO ¥4 HE MOBUHEH ByTK MeHLle Hix 1,3.

5.3.8 [Insa enemeHTiB, 0cnabneHnx y po3paxyHKOBOMY Nepepisi oTBopamm s 60nToBMX 3'€qHaHb,
OKPIiM (PPUKLINHMX, NpW po3paxyHKax Ha MILHICTb | BATPMBAnICTb CNig npuiMaTi oLy nepepisy HeTTo
A,, , Ha CTIRKICTb i XXOPCTKICTb — MrioLly nepepisy 6pyTTo A.

5.4 BpaxyBaHHA Npu3Ha4YeHHA Ta YMOB POOOTU KOHCTPYKUil

5.4.1 Mpwu po3paxyHKy KOHCTPYKLIN i 3’€QHaHb CNif BpaxoByBaTu:

— KoewilieHT HaQIMHOCTI 3a BignoBiganbHICTIO (KoedilieHT BignoBiAanbHOCTI) y
OBH B.1.2-14;

— [0OaTKoBUM KoedilieHT HadivHoCTi 3a MaTepianom y, = 1,3 ONA eneMeHTIB KOHCTPYKUIN, AKi
PO3PaxoBYyHOTbCA HA MILHICTb i3 BUKOPUCTaHHAM PO3paxyHKOBUX OMopiB R, O BU3HAYalOTLCA 3@ TUM-
4acoBWM OMOPOM MNPU PO3TArY;

— KOeqiLliEHTN yMOB pOBOTM €IEeMEHTIB KOHCTPYKLIN v ., L0 NPUAMatoTbCA 3rigHo 3 Tabnuueto 5.1 1a
posainamu 17 — 21 uux Hopwm;

— KoediuieHTn ymoB poboTn 6onToBux 3'€aHaHb v, — 3rigHO 3 po3ainamu 16, 19.

, BionosigHoO 00

Tabnuusa 5.1 — KoediuieHT ymoB poboTu

EnemeHTV KOHCTPYKLiN Koedpiuiert ymos

pobotn vy,
1. Banku cyuinbHOro nepepiady i CTUCHyTI eneMeHTn doepM NepekpuTTIiB Nig 3anamu
TeaTpis, kny6iB, kKiHOTeaTpiB, Nia TpnbyHamu, Nig NPUMILLEHHAMW Mara3uHiB, KHUro- 0.90
CXOBWLL, i apXiBiB TOLLO NPV TUMYaCOBOMY HaBaHTaXEHHI, LLIO HE NepeBULLYE Baru ’
NepekpuTTA
2. KonoHwm rpomagcbknx cnopyz i onop BogoHanipHux awr 0,95
3. KonoHn ogHOMoBepX0OBUX BUPOBHNYMX CNOPYA i3 MOCTOBUMMW KpaHamm 1,05

4. CTUCHYTi OCHOBHi enieMeHTu (KpiM ONOPHUX) PELLITKA CKNadeHoro TaBpoBOro
nepepisy 3 4BOX KYTUKIB Y 3BapHUX hepMax MOKPUTTIB i NepPeKpUTTIB npu 0,80
pO3paxyHKy Ha CTiNKICTb 3a3Ha4YeHNX eNeMeHTIB i3 rHy4KicTio A > 60

5. 3aTspkku, TAMM, BIOTSXKKM, NiOBICKM NPpU po3paxyHKy Ha MILHICTb Y nepepisi 6e3

0,90
nocnabneHb
6. Mepepiant eneMeHTIB KOHCTPYKLit 3i CTani 3 rpaHuLietlo TekyydocTi 0 440 H/mm?,
LLIO HECYTb CTaTMYHE HaBaHTaXeHHS, MPU PO3paxyHKy Ha MILHICTb ¥ nepepisi,
nocnabneHomy otBopamu Ang 60nTiB (OKpiM PPUKLIAHUX 3'€AHAHB):
— CyUiNbHMX BanokK i KOSoH; 1,10
— CTPWKHEBUX KOHCTPYKLi NOKPUTTIB Ta NEpPeKpUTTIiB 1,05
7. CTUCHYTi eNeMEHTU PEeLLITKA NPOCTOPOBUX PELLITYACTUX KOHCTPYKLIN, BUKOHAHI 3
OANHOYHUX PIBHOMOJSIMYKOBUX KYTUKIB 3ri4HO 3 PUCYHKOM 13.3, SKi MPUKPINIoTbCA
OAHiet0 nonuvueto (4N HEPIBHOMNOSTMYKOBMX KYTUKIB — BiNbLUOIO NOMINLEHD):
a) 6e3nocepeHbO 40 NOSCIB 32 AOMOMOIOK 3BapHUX LWBIB abo ABOX BONTIB i
GinbLue, SKi BCTAHOBIEHI B3AOBX KyTUKa:
— poskocu (pucyHok 13.3, a); 0,90
— po3snipku (pucyHok 13.3, 6, B, €); 0,90
— poskocu (pucyHok 13.3, B, T, 4, €); 0,80
6) 6e3nocepeaHLO 40 NOSACIB 3a AOMNOMOrot oaHoro 6onta abo Yepes hacoHky 075

He3anexHo Big BUay 3'€4HaHHs
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KiHeub Tabnuui 5.1

. KoedilieHT ymoB
EnemeHTn KOHCTPYKLin Piy y
po6otu vy,

8. EneMeHTr Nnocknx pepm 3 OQUHOYHUX KYTUKIB, CTUCHYTI €NeMeHTN, BUKOHaHI 3
OLMHOYHUX KYTUKIB, SIKi MPUKPINOTLCA OAHIE NONMLEr (Ans HePiBHOMONYKOBMX 075
KYTUKIB — MEHLLIOIO MOJIMLIEID), 3a BUHSATKOM €fEMEHTIB, HaBeaeHUX y no3uuii 7 uiei ’
Tabnuui
9. OnopHi NAnTK, BUKOHaHI 3i cTani 3 rpaHuueto TekyyocTi o 390 H/MM2, wo HecyTb
CTaTU4yHe HaBaHTaXXEHHS!, TOBLUMHOK, MM:
a) 0o 40 BKIOYHO; 1,20
6) noHaa 40 go 60 BKITHOYHO; 1,15
B) noHapg 60 go 80 BkMOYHO 1,10

MpuwmiTtka 1. KoediuieHtn v, < 1,0 npu pospaxyHKy He cnif BpaxoByBaTh CyMiCHO, 32 BUHATKOM pO3paxyHKiB, BKa-
3aHUX y npumitTkax 2, 3.

MpumiTtka 2. [Npu po3paxyHKy Ha MILHICTb Yy nepepisi, nocnabneHomMy otBopamu ansa 6onTis, koediuieHTn, HaBe-
AeHi B no3uuii 61,612,615, cnig BpaxoByBaTn CyMiCHO.

Mpuwmitka 3. MNpy po3paxyHKy onopHMX NAWUT KoediuieHTn, HaBedeHi B no3umuii 9 i 2, 9 i 3, cnig BpaxoByBaTu
CYMICHO.

Mpumitka 4. Mpu po3paxyHKy 3'€AHaHb KOEMILIEHTN ¥, ANA enemeHTIB, AKki HaBeaeHi B no3uuii 11 2, cnig Bpaxo-
ByBaTW pa3oM i3 KoediLieHTOM yMOB po60oTY 3'€OHaHHS v,
MpuwmiTtka 5. Y Bunagkax, He 06ymMoBneHnx uuMu Hopmamu, y po3apaxyHKoBUX popmynax npuinmatots v, = 1,0.

6 MATEPIANU ONA KOHCTPYKUIN | 3’°€0HAHb
6.1 3aranbHi BUMoOru

6.1.1 Ona ctanesBux OyaiBenbHUX KOHCTPYKUiMA CRif 3acTOCOBYBaTW CTaneBun npokaT (NMUCTOBMNA,
haCoOHHMIN, LUIMPOKOCMYTOBUIA YHIBEPCANbHUA, COPTOBWUIA), THYTI NPoQini i TPyOM 3 HM3bKOBYIMELIEBOI i
HM3bKOMNEeroBaHoi cTani, a TakoX cTanesi KaHaTW.

3acToCOBYETLCSA MPOKAT 3aranbHOro NpU3HaYeHHs, NpokKaT AN 3BapHMX KOHCTPYKLiA Ta cTanesui
npoKaTt, BUrOTOBMEHMIN 3@ TEXHOSOTIEI0 rapsa4oi NpoKaTKn, TEPMOMEXaHIYHOI NpoKaTKX Ta Nicns TepMiYHOT
06pobku (Bignan, HopmMani3auisi, rapTyBaHHS 3 BigMyCKOM, BiAnycK TOLLO).

[onyckaeTbCcsa TakoX 3aCToCyBaTh apMaTypHY rapsiyekataHy crarb, Lo 3BaptoeTbCs, My4YKM i nacma 3
ApoTy.

6.1.2 B okpemunx Bunagkax, Hanpuknag, 4n1s onopHMX By3riB, JONYCKAaETbCHA 3aCTOCYBaHHS BigIMBOK
i MOKOBOK i3 BYrfeLEeBOi i NeroBaHoi cTasi, a TakoxX BigSIMBOK 3 YaBYHY.

6.1.3 3a nokasHMKaMu KOPO3INHOI CTIMKOCTI CTani NogiNsTbCS Ha TPU rPYNnu:

| rpyna — ctani 3BMYanHOI KOPO3iMHOI CTIMKOCTi, @ came Byrneuesi ctani srigHo 3 TOCT 27772
(kmac C235 Ta iHwi), OCTY 4484/TOCT 535, TOCT 14637 (ctane Mapku Ct13ncd Ta iHwWi),
OCTY EN 10025-2 (ctanb mapku S235JR Ta iHLWIi), @ TakoX HMU3bKoNerosaHi ctani 3rigHo 3 FTOCT 27772
(knac C345 Ta iHwi), FOCT 19281 (ctanb mapku 09I 2C Ta iHwi), ACTY EN 10025-3 (knac S355 Ta iHLwi)
Ta JCTY EN 10025-4 (ctanb mapku S460M).

[l rpyna — cTani nigBMLWeHOT KOpo3inHoi cTinkocTi 3rigHo 3 FTOCT 19281 (ctanb mapku 09IM2[ Ta iHLwi)
3 MacoBoto YyacTkot migi 0,15-0,30 %.

[ll rpyna — 3 nigBMLIEHOW CTiRKICTIO OO0 aTMocdepHoi Koposii ctani 3rigHo 3 TOCT 19281 (ctanb
mapku 10XHAM Ta iHLwi).

6.1.4 OcHoBHi (hisnyHi BNacTMBOCTI MaTepianis Ang KOHCTPYKLUIN chig npuriMaty 3rigHo 3 gogatkom b.
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6.1.5 MNpokaT NMCTOBUIN, PaCOHHWUI | LLMPOKOCMYTOBUIN YHIBEPCANbHUIA CNif NOGINSaTU Ha:

— NpoKaT 3BMYANHOI MILHOCTI 3 BYrfeueBux ctanemn 3 XxapakTepucTUYHMM OMOpPOM MpokaTty ctani
Ryn < 290 H/MM?, siki PO3PIi3HAOTLCH 3a CTYMEHEM PO3KUCHEHHS HA KUMMSYi, HANiBCNOKINHI Ta CNOKiNHI, a
TakoXX 0e3 ypaxyBaHHsS rpaHUYHUX BiOXWNEHb 3a40BOSbHATbH Taki BUMOrM (3a MacOBOK YaCTKOH
eneMeHTIB): BMICT ByrfneLto He noBuHeH nepesuLlysatn 0,22 %, smicT cipkn — 0,05 % i BmicT pocdopy —
0,04 %; BigHOCHE BMAOBXEHHS KPYrMnX 3paskiB 3 po60Y00 AOBXMHOM, LLIO AOPIBHIOE M'STU AiaMeTpam
3paska, He NOBUHHe ByTu MeHLwe 3a 18 %;

— MpoKaT MigBULLEHOI MILHOCTI, K NMpaBuio, 3 HW3bKOMEroBaHUX CTarnen 3 XapakTepUCTUYHUM
onopom npokaTy ctani 290 H/MMm? < Ry, < 390 H/mm? npv TOBLUMHI npokaTy Ao 50 MM, i3 BiAHOCHUM
BUAOBXEHHSM KPYrInX 3paskiB npu ix podouin JOBXMHI, L0 OOPIBHIOE MATY AiameTpaM 3paska, He MeHLLe
3a 18 %;

— NpoKaT BMCOKOI MILIHOCTI, ik MpaBuo, 3i ctanen nicnsa TepmMivyHoi 06podku abo TepmMoMexaHiyHOi
NpoKaTKku, 3 XxapakTepnucTUYHMM onopom npokaty ctani 390 H/mMm2< Ryn <590 H/MM?, i3 TUMYaCcOBUM
BUOOBXEHHSIM KPYrnnX 3paskiB npu iX pobodin OOBXMHI, WO AOPIBHIOE M'ATU giameTpam 3paska, He
MeHLe 3a 16 %);

— nNpokaT BUCOKOI MiILHOCTI, ik NpaBuio, 3 TepMoobpobneHnx ctanen 3 xapakTepucTUYHNMM OMOpPOM
npokary ctani Ryn > 590 H/MM?, i3 TIMYaCOBUM BUOBXEHHSIM KPYrnmx 3paskiB npu ix poboYin JOBXWHI,
Lo AOPIBHIOE M'ATK AiameTpaM 3paska, He MeHLwe 3a 14 %.

CraneBui npokaT NOBUHEH 33a[40BOSMBHATM BUMOIM LLOAO yAApPHOI B’A3KOCTI BiANOBIAHO 4O gonaT-
ka B.

Bumoru go 3actocyBaHHS CTaneBoro npokaty HaBefdeHi y gogatky [ (tabnvuga IM.1).

6.1.6 Bumorn go Bmicty Byrneuto, cdoccopy i cipkm B ctanax ansa OyaiBenbHMX KOHCTPYKUIA Ta
pekoMeHaLil LWooo NOKa3HWKIB BYIELLEBOro eKBiBaneHTa HaBeaeHi y gogatky B.

Mpy piBHOLIHHUX MOKa3HWKax MexaHiYHMX BNacTUBOCTEWN nepeBary crig HagaBaTu BUKOPUCTaHHIO
npoKaTy A5 BArOTOBIIEHHSA 3BAPHMX KOHCTPYKLIN 3 MEHLUMMW 3HAYEHHSIMM BYINELIEBOro eKBiBarieHTa.

6.1.7 JluctoBuin nNpokaTt 3aBTOBLUKM 25 MM i Binblue ONA enemMeHTiB, Lo NpautoTb Yy HanpsiMKy
TOBLLMHM NPOKaTy, a TaKoX NpokaT 3aBToBLUKM 40 MM i GinbLue y 3BapHMX 3’€QHAHHSX B 3aNEXHOCTI Bif
rpyny KOHCTPYKLUI NOBWHHI BiANOBiAaTV HAaCTYNHUM BUMOram:

— N8 rpynn KOHCTPYKUin 1 — matn knac cyuinbHocTi 0 BignosigHo ao NOCT 22727 Ta rpyny AKOCTI
He MeHLe Hix Z35 BignosiaHo go TOCT 28870;

— ON4 rpynu KOHCTPYKLIN 2 — MaTu Knac cyuinbHOCTI He Ginblue Hix 1 BignosigHo go NOCT 22727
Ta rpyny SKocTi He MeHLe Hixk Z25 BignosigHo no NOCT 28870;

— ONSA rpyn KOHCTPYKUIA 3, 4 — MaTu Knac CcyuinbHOCTI He Ginblue Hix 2 BignoeiaHo go NOCT 22727
Ta rpyny SkocTi He MeHLue Hix Z15 BignosigHo oo MOCT 28870.

6.1.8 MNpwn BMOGOpI cTani 4nst KOHCTPYKLIA cnig BpaxoByBaTu:

— Knac BignoeiganbHocTi cnopyg 3rigHo 3 ABH B.1.2-14;

— MPU3HaYeHHs KOHCTPYKLi Ta eneMeHTIB i kKaTeropito ix BignosigansHocTi 3rigHo 3 JBbH B.1.2-14;

— MOXINUBI HACMigKWU OOCATHEHHS FPaHUYHMX CTaHIB;

— XapakTep Ail4nx HanpyeHb (CTaTu4He, ANHaMIYHE) Ta iX piBEHb;

— BUJ HarpyeHoro ctaHy (0OAHOOCLOBUI, MNIIOCKMI Y 06’ EMHUIA, pO3TAr abo CTUCK);

— HasABHICTb 3BapHMX 3’€QHaHb (PiBEHb 3aMLLKOBUX HaMpPYyXeHb, CTYMiHb KOHUEHTpaUii HanpyXeHb,
BMNaCTMBOCTI CTasi B 30Hi 3BaptoBaHHs);

— CTYNiHb arpeCuBHOCTI BMNINBIB;

— TOBLLMHY NpokKaTy;

— 0COBNMBOCTI KOHCTPYKTUBHOI (pOpMM i TEXHOMOriT BUrOTOBMEHHA (KOHLEHTPATOPU HamnpyXeHb,
riNbNOTUHHE pi3aHHSA, HaKnen ToLlo).

3anexHo Bia HaBeAeHUX YNHHUKIB Ta 3rigHo 3 6.1.7 i 3 ypaxyBaHHSIM KaTEeropin KOHCTPYKLIN 3rigHO 3
5.3.5 KOHCTPYKLUii Ta eNeMeHTN NOAINAITLCA Ha YOTUPK FPyNK 3rigHO 3 BKasiBkamu Tabnuui A.1.

Mpu BMOGOpPI cTani apxiTekTypHO-OyAiBeNbHUIM KNiMaTtu4HUA parioH OyaiBHULTBA i pO3paxyHKOBY
Temnepatypy ekcnnyartauii cnig npuimaTty 3rigHo 3 ACTY-H b B.1.1-27.
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3a pos3paxyHKoBY MiHiManbHy TemnepaTtypy chif npumMMaTtv TemnepaTtypy HanmxonOAHILWOoi m'aTu-
OEHKM B panoHi 0yaisHuyTea 3rigHo 3 CTY-H b B.1.1-27 3 3a6e3neyeHicTto:

0,92 — ons KOHCTPYKUIN, LLO eKCnryaTytoTbCHa B OnasntoBaHUX NPUMILLLEHHSX;

0,98 — AngA KOHCTPYKLiN, WO eKCnyaTylTbCa B HeomnantoBaHMX MPUMILLIEHHSX | 3@ TemnepaTtypu
30BHILUHBOrO NOBITPA.

6.1.9 Bubip cTtanen onsa rpyn KOHCTPYKLUIA CNig BUKOHYBaTKM 3rigHO 3 goaatkom I.
6.2 MaTepiann macoBoro 3actocyBaHHA

Mpy BUKOpUCTaHHI MaTtepianis, WO BUrOTOBASAKTLCS 32 HOPMATUBHMMW OOKYMEHTaMW, Ha siKi €
nocunaHHsa B gaHnx Hopmax, cnig BukoHysatu Bumoru 6.2.1 — 6.2.10.

Moxxe OyTn BUKOPUCTAHMI TaKoX NpoKaT Ta BUpOOMU, L0 BUNYCKAKTLCSA 33 iHLUMMU HOPMaTUBHUMU
OOKyMeHTaMu, SIKLO 1X BNaCTUBOCTI BiAMOBIiAAOTb BUMOraMm LLOAO YAAPHOI B'A3KOCTI i XiMiYHOro cknagy
BignoBigHO [0 gopatka B, BMKOpUCTaHHA MaTtepianiB gns 3’€QHaHHSA CTanieBMX KOHCTPYKUIA 3rigHoO 3
nopatkom L.

6.2.1 [Ina KOHCTPYKLIN i3 dpacoOHHOro (KyTUKW, ABOTaBpW, LUBENEpPWU), IMCTOBOrO, LUIMPOKOCMYTrOBOrO
YHiBepcarnbHOro npokaTty i rHyTux npocinis 3rigHo 3 TOCT 27772, TOCT 14637; ACTY 4485/TOCT535,
OCTY EN 10025-2, ACTY EN 10025-3, ACTY EN 10025-4, OCTY EN 10025-6 Ta iHLWUMMW YUHHUMU
HOopMaTUBHUMK JoKyMeHTamu [1] — [6], copToBoro npokaTty (Kpyr, kBagpaT, cmyra) 3rigHo 3 TOCT 19281,
OCTY 4484/TOCT 535, enektpo3BapHux Tpy6 3rigHo 3 TOCT 10705 Ta FOCT 10706, rapsvekataHnx Tpyo
3rigHo 3 TOCT 8731, gk npaBuno, cnig npuinmaTn cTani BignoeigHo go goaatka I

TOHKONMCTOBMI NpOKaT crig 3actocoByBaTh 3 Byrneuesoi crtani 3rigHo 3 OCTY 2834 Ta i3 crani
niasuweHoi miuHocTi 3rigHo 3 TOCT 17066.

MpodinboBaHuM HacTun cnig 3actocoByBaty 3rigHo 3 CTY b B.2.6-9. [lonyckaeTbcsi 3aCTOCOBY-
BaTW NPOinibOBaHNA HACTUN 3a IHLUMMU HOPMATUBHUMW JOKYMEHTaMW.

6.2.2 [1na 3BapHuX 3’€4HaHb €MeMEHTIB CTaneBnX KOHCTPYKLIN i3 cTanen 3rigHo 3 6.2.1 cnig 3acTo-
COBYBAaTM €MEKTPOAM NS PYYHOro AyroBoro 3saptoBaHHs 3rigHo 3 TOCT 9467, 3BaptoBarnbHUIA APIT 3rigHO
3[OCT 2246, cdontocu 3rigHo 3 TOCT 9087, nopowkosun apit 3rigHo 3 TOCT 26271 Ta [7], Byrnekucnun
ras 3rigHo 3 JCTY 4817, aproH 3rigHo 3 TOCT 10157 BignosigHo go tabnwuui [.1.

MpunHATI 0O 3acTocyBaHHSA 3BaploBasibHi MaTepianu i TEXHOMOris 3BaptoBaHHs MOBUHHI 3abe3ne-
YyBaTU 3HAYEHHS TMMYACOBOro OMNOpPy MeTany LWBa He HWXKYe Bif XapakTepUCTUYHOrO 3HAYEHHSA Onopy
R, OCHOBHOro meTarny, yaapHy B'A3KICTb i BiqHOCHE BUOOBXEHHS 3anexXHo Bif BUMOr, sKi BUCYBalOTLCA
00 MaTepiany KOHKPETHUX KOHCTPYKLLN.

6.2.3 [Ina 6onToBMX 3'€AHaHb €NleMEHTIB CTaneBMX KOHCTPYKLIN i3 cTanen 3rigHo 3 6.2.1 cnig
3acTocoByBaTW: cTaneBi 6onTu i ramku, Wwo 3agoBonbHATbL BuMorn TOCT 1759.0, TOCT 1759.4,
FOCT 1759.5; waibwn, wo 3agoBonbHsTbL BUMorn FOCT 18123; BucokoMilHi 60nTK, 3a3HaveHi y 6.2.6,
6e3 nonepeaHLOro HaTAry 3rigHo 3 gaHumu Tabnuub 0.3, 1.4.

bonTtn y 6ontoBmx 3'egHaHHAX cnig 3actocoByBaTu 3rigHo 3 JCTY TOCT 7796, ACTY NOCT 7798,
OCTY TOCT 15589, ICTY TOCT 15591, 3a HasBHOCTi o6MexeHb aedopmaldin 3'egHaHHA — 60NTK 3rigHO
3 [ACTY I'OCT 7805, a Takox B HEOOXigHMX BUNagkax — 60nTK 3i CKOPOUYEHO HapPi3HO YaCTUHOLO.

BonTu i rankn NOBMHHI MaTN MapKyBaHHS 3rigHO 3 BUMOraMm YMHHUX HOPMATUBHUX AOKYMEHTIB.

ankn y 6onToBMX 3'egHaHHAX cnig 3actocoByBaTty 3rigHo 3 JCTY TOCT 5915, gk npasunio, npui-
MatouK Knac MiLHOCTI raiiok npu knacax MiyHocTi 6onTie: 5 — npu 5.6, 5.8; 8 — npn 8.8; 10 — npu 10.9.

Onsa 6onTiB npu ix poboTi TiNbKM Ha 3pi3 4ONYCKAaETbCA NPUMIUMATK KIac MillHOCTI ranok 4 npu knacax
MiuHocTi 6onTiB 5.6, 5.8; 6 — npn 8.8; 8 — npn 10.9.

LWanbun y dontoBmx 3’eQHaHHAX cnif 3acTtocoByBaTu: Kpyrni 3rigHo 3 TOCT 11371, koci 3rigHo 3
FOCT 10906, npyxuHHi 3rigHo 3 TOCT 6402.

6.2.4 Ins dyHaameHTHUX GonTiB, K NpaBuno, cnig 3actocoByBaTtu ctani 3rigHo 3 OCTY 4484/
FOCT 535, TOCT 19281, a ix KOHCTPYKLUIto i po3mipun npuimaTy 3rigHo 3 OCTY NOCT 24379.1.
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BonTtu U-nogibHi Ans KpinfieHHs BiATSKOK aHTEHHUX Cnopy 3B’A3Ky, ONOp NOBITPSHMX JiHIN enekTpo-
nepefaBaHHS i BIAKPUTUX PO3MOAiNbHUX NPUCTPOIB CNif 3aCTOCOBYBATU, SIK NPaBWIo, 3i cTanen 3rigHo 3
OCTY 4484/TOCT 535, aki HaBegeHi y Tabnuui [1.6, okpim ctani mapku CT3kn2-U.

6.2.5 Narkn ansa dyHaameHTHUX Ta U-nogibHnx 6onTiB giametpom 40 48 MM BKIHOYHO chig 3acTo-
cosyBaTu 3rigHo 3 ACTY TOCT 5915, ansa 6onTiB giameTpom noHag 48 mm — 3rigHo 3 TOCT 10605.

[ns BkazaHux 6onTiB i3 ctani mapok Ct3kn2-1, C13nc2-1, Ct3nc4-1, Ct3cn2-1, Ct3cn4-1 giameTpom
00 48 MM BKIOYHO Crig 3aCTOCOBYBATM ramku knacy MibyHocTi 5 3rigHo 3 TOCT 1759.5, giameTpom noHag
48 mm — 3 maTepiany rpynu 02 3rigHo 3 TOCT 18126.

Ona 6onTie i3 ctani mapok 092C i 10r2C1 giameTpom 4o 48 MM BKITHOYHO CIif 3aCTOCOBYBATH raiiku
Knacy MiLHocCTi He Hmxk4e 3a 5 3rigHo 3 TOCT 1759.5, giametpom noHag 48 mm — 3 matepiany rpynm 05
3rigHo 3 TOCT 18126.

[onyckaeTbCcsa 3aCTOCOBYBATM raki 3 Mapok cTani, NPUAHATOI Ans 6onTis.

6.2.6 [1na ppuKUiNHNX 3'€gHaHb eNEeMEHTIB CTaneBmX KOHCTPYKLIN Crig 3acTOCOBYBaTN BUCOKOMILHI
6onTtn i3 ctani 40X "cenekT", Wo 3agoBonbHATL BUMorn TOCT 22356 Ta iHLWIMX HOPMAaTUBHUX LOKY-
MEHTIB, @ X KOHCTPYKUil0 i po3mipn npurimaTu srigHo 3 OCTY FOCT 22353; ranku i wanbn o HUx
npunmaTy 3rigHo 3 ACTY FTOCT 22354 i ACTY NOCT 22355 BignosigHo.

[onyckaeTbcs 3acTocoByBaTK OONTY Ta rarkn 3a iHLWMMWU HOPMaTUBHUMW LOKYMEHTaMu nNpu 3abes-
neYvyeHHi BUMOr 40 NPUMHATOrO Knacy MiyHocTi 3rigHo 3 TOCT 22356.

6.2.7 [ns donaHueBux 3'egHaHb eNeMEHTIB CTarneBMX KOHCTPYKLIN peKOMEeHOYETbCA 3aCTOCOBYBATH
BMCOKOMILHI 60nTK i3 cTani 40X "cenekt" 3 TUMYacoBMM OMOPOM He MeHLuUe Hix 1100 H/mMm? Y BUKOHaHHI
XI3rigHo 3 TOCT 22356; raviku i wanbu oo Hux obupatu srigHo 3 QCTY FTOCT 22354 i ACTY FOCT 22355
BignoBigHo.

HdonyckaeTbca 3acTocoByBaTv GONTWM Ta ravku 3a iHWWMW CTaHO4apTaMyM Ta HOPMAaTUBHUMM [OKY-
MEeHTaMu npu 3abe3neyeHHi BUMOT 40 NPUIAHATOrO Knacy MiuHocTi 3rigHo 3 TOCT 22356.

6.2.8 [1ns BionMBOK (ONOPHMX YaCTUH TOLLO) CNig 3acTocoByBaTh cTanb mapok 15J1, 25J1, 35J1i 45]1
3rigHo 3TOCT 977 ansa rpyn |l (BignvBKK BigNOBiAaNbHOro NPU3HaAYeHHs A5 AeTanen, Wo npauoTb Npu
CTATUYHUX | 3MIHHUX HaBaHTaXeHHsX) abo Il (BionnBku ocobnmeo BiANOBIAANbLHOrO NPU3HAYEHHS AN
aeTanen, Wwo npayoTb Npy AMHaMIYHUX HAaBaHTaXXEHHSIX), @ TaKoX i3 cCiporo YyaByHy Mapok CH15, CYH20,
CY25i CY30, wo 3agoBonbHsie BuMoru BignoeiaHo ao FOCT 1412.

6.2.9 [1na Hecyumx enemeHTiB BUCSAYNX NOKPUTTIB, BiATs>KOK ornop M1 ta BPI1, KOHTaKTHMX Mepex
TpaHCnopTy, Worn i 6awT, a TakoX Hanpy>XeHWx enemeHTiB y nonepeaHbo HanpyXeHMX KOHCTPYKLisX
cnif 3acTocoByBaTMU:

— KaHaTu cnipanbHi 3rigHo 3 TOCT 3062, TOCT 3063 ta TOCT 3064;

— KaHaTu nopsiHoro 3BmBaHHA 3rigHo 3 TOCT 3066, TOCT 3067, TOCT 3068, TOCT 3081,
FOCT 7669 ta TOCT 14954,

— KaHaTu 3akpuTi Hecyui 3rigHo 3 TOCT 3090, FOCT 7675, NOCT 7676, TOCT 18899 1a TOCT 18901;

— NyYKM i nacma napanernbHUX OpoTiB, AKi POPMYIOTLCS 3 KAHAaTHOrO APOTY, LLIO 3840BOSIbHSE BUMOTU
3rigHo 3 TOCT 7372.

Y pasi noTpebu gonyckaeTbCA 3aCTOCOBYBATU KaHATU 3a iHWWMMW HOPMaTUBHWMW OOKyMEHTamu
npu 3abe3neyeHHi NPOEKTHMX BMMOI A0 MILHOCTI i Kracy BUKOHAHHSA KaHaTiB.

Y pasi notpebu JonycKaeTbCs 3aCTOCYBaHHA NMPOKaTHUX NPOQiniB, CTPIYOK, apMaTypHUX CTPUXKHIB.

7 PO3PAXYHKOBI XAPAKTEPUCTUKUA MATEPIANIB | 3’€AHAHDb

7.1 Po3paxyHkoBi onopwu npokaty i Tpyb cnig Bu3HayaTtn 3a popmynamm, HaBegeHnmm y Tabnuui 7.1,
e XapaKTepuCTUYHI onopu Ryn i R, cnig npunumaTi TakMu, LLIO [OPIBHIOTL rapaHTOBaHOMY 3HaY€HHI0
rpaHuLi TeKy4oCTi i TUM4acoBOro onopy BiAMOBIAHO, SiKi BCTAHOBMEHI HOPMAaTUBHUMM AOKYMEHTaMMU.

21



JBH B.2.6-198:2014

Tabnuusa 7.1 — dopmynu 4ns BU3HAYEHHSA PO3PaxXyHKOBUX OMOPIB Npokaty i Tpyo

. Po3spaxyHkosuia onip
HanpyxeHuin ctaH YMoBHa nosHaka .
npokary i Tpy6
PoasTar, ctuck, 3ruH:
— 3a rpaHnLero TeKy4oCTi Ry Ryn IV
— 3a TMM4acoBUM OMOpoOM Ry Runlvm
3cyB Rs 058R,, /vp
3MUVHaHHA TOpLIEBOI NOBEPXHI (3@ HAABHOCTi MPUTOHKM) Rp Run I vYm
3MMHaHHA MicLeBe Y LMNiHAPUYHNX LWapHipax (Landax) R 05R ./
. . Ip ’ un ' T'm
Npv LWifTbHOMY OOTUKAHHI
ﬂlameTpaJ"lemm CTUCK KOTKiB (Npu BiNbHOMY AOTMKaHHI B Rey 0,025R,, /v,
KOHCTPYKLiSIX 3 0OMEXEHOI PYyXOMICTHO)
Po3Tsr y HanpsiMKy TOBLLWHM nipokaTy t (f < 60 mm )*) R 05R,, 't
*) CTocyeThbCsa CTaneM, ski 3a00BOMbHATL BUMOMM 338 BNACTMBOCTAMU Y HanpPsMKY TOBLUMHM NPOKATy 3rigHO 3
OCT 28870.

7.2 MoXnuBi BiAXUNEHHS B HECTIPUATNNBUIN Bik (PaKTUYHMX 3HAYEHb rPaHKLL TEKYYOCTi | TUMYaCOBOro
Oropy Bif XapakTepUCTUYHMX 3HAYEHb, a TaKOX PO3MIipiB Nepepidy NpokaTHMX Npodinis Big HOMiHANbHNX
PO3MipiB cnif BpaxoByBaTu 3a JOMOMOro KoedillieHTa HadiiHOCTi 3a MaTepianoMm v, . [pyu BU3HaYEHHI
KoedilieHTiB y,, CMnifg BUXOAMTU 3 TOrO, WO 3abe3neyeHicTb 3Ha4eHb PO3PaxyHKOBUX OMOPIB NMOBUHHA
OyTn He meHwoto 3a 0,998. [Ina maTtepianiB MacoBOro 3aCTocyBaHHSA 3rigHoO 3 6.2.1 KoediuieHTn Hagin-
HOCTI 3a MaTepiarnom y,, NpuMMaroTbCA 3rigHo 3 Tabnuueto 7.2.

Po3paxyHkoBi onopu fIMCTOBOrO, LUMPOKOCMYIrOBOrO YHiBEpCanbHOro, gpacoHHOro npokaty i Tpyo
MacoBOro 3acTOCyBaHHsI HaBeAeHi B Tabnuuax .2 i M.3.

7.3 Po3paxyHKoBi onopu rHyTux npodinis cnig npuiMaTi Takmmu, WO OOPIBHIOKTb, SIK NpaBwunio,
pO3paxyHKOBMM OMopaM fIMCTOBOro MPoOKaTy, 3 SIKOr0 BOHW BWUIOTOBIIEHI; LOMYCKAaeTbCA BpaxoByBaTu
3MiLHEHHS cTarni NIMCTOBOro NpokaTy B 30HI THYTTS.

Tabnuusa 7.2 — KoediuieHT HaainHOCTI 3a MmaTepianom

KoediuieHT HaginHOCTI

HopmaTtnBHi JOKYMEHTU Ha nNpokaT .
3a marepianomv,,

[nsa HaBegeHux y Tabnuui .5 mapok ctanen, y Skux npoueaypa KOHTPOsTH
BNacTMBOCTEN NpokaTy Bignosigae Bumoram 3rigHo 3 FOCT 27772, 3a BUHAT- 1,025
Kom KnaciB MiyHocTi npokaTy C590, C590K ta ctanen 3srigHo 3 [1], [3] ... [6]

[na HaBegeHux y Tabnuui .5 knacies miyHocTi npokaty C590, C590K, copTto-

BOro npokaTy 3 rpaHuLeto TekyqocTi noHag 380 H/Mm? 3rigHo 3 TOCT 19281 1,100
i onsa Tpy6 3rigHo 3 TOCT 8731
[nsa pewTn npokaty i Tpy6, L0 3a40BOSbHATE BUMOTK Unx Hopm 1,050

7.4 Po3paxyHKOBi Onopu Kpyrroro, KBagpaTtHOro Ta CMyroBoro Npokarty crif, BusHadatu 3a popmy-
namu, HaBedeHumKM y Tabnuui 7.1, ge 3Ha4YeHHA F\’yn i R,, cnig npuimaTy BIAMOBIAHO 3a rpaHuLelo
TEKy4oCTi Ta TMM4yacoBumM onopoM ctani 3rigHo 3 CTY 4484/TOCT 535 i TOCT 19281.

Po3apaxyHkoBi onopu npokaTy 3M1HaHHIO TOPLEBOI NOBEPXHi, MiCLLEBOMY 3MUHAHHIO Y LINNIHAPUYHUX
LapHipax, giameTpanbHOMY CTUCKaHHIO KOTKIB HaBefeHi B Tabnuui IM.4.

Po3paxyHKkoBi onopu BiafIMBOK 3 BYrNELLEBOI CTarni Ta Ciporo YaByHy HeoOXigHO npuiAMaTK 3rigHo 3
Tabnmusammn F.6ir.7.

7.5 Po3paxyHKOBi onopu 3BapHUX 3’€4HaHb Cnig BU3Ha4vaTu 3a dopmMynamu, HaBegeHuMmn B Tabnu-
Ui 7.3, a opmMynu onsi BUSHaA4YEHHSA po3paxyHKoBMX ornopiB 60NToBMX 3’€AHaHb HaBeaeHi B Tabnuui 7.4.
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Tabnuusa 7.3 — dopmynu 4ns BU3HAYEHHA PO3paxyHKOBUX OMOPIB 3BapHUX LLBIB

3BapHe . XapakrepucTtuka YmoBHa | Po3spaxyHkoBun
, HanpyxeHui ctaH .
3’eqHaHH4A pO3paxyHKOBOro Onopy | No3Haka onip
CtukoBe Ctuck. PoaTar i 3ruH npu 3a rpaHuLEero TEKYHOCTi Ruwy Rwy =Ry
MexaHi3oBaHoMy abo py4yHOMY |35 tyuMuacosum onopom
3BaptoBaHHi 3 i3NYHUM Ruu Ruwu =Ry
KOHTpOMeM SIKOCTi LUBa
Po3aTar i 3rH npy MexaHisoBa- |3a rpaHULEro TEKYYOCTi R R. =08
HOMYy ab0 py4yHOMY 3BapOBaHHi
3cyB Rws Rws = Rs
3 KyTOBMMU | 3CYB (YMOBHMIA) Y NnowmHi HannaeneHoro R R 0,95Run
LwBamMmu mMeTany wf wf v
wm
NIoWMHI MeTan
Y OLL-" erany Rw;z Rwz;=0,45 Ry,
rpaHuLi crnnaBfeHHs
Mpumitka. 3Ha4YeHHs KoedilieHTa HafiHOCTI 3a MaTepianoM LWBa y,,,, NPUIMAaETbCA TakuUM, LLIO JOPIBHIOE:
1,25 — npu Ry, <490 H/MmMZ; 1,35 — nput 490 H/MMZ < R, < 620 H/iMMZ,

Po3paxyHKoBi 0nopu 3BapHUX CTUKOBUX 3'€HaHb i3 CTanemn i3 pisHNMM xapakTepuUcTUYHUMM Ornopamu
cnig npuriMaTu 9K Ans CTUKOBUX 3’€dHaHb i3 cTani 3 MEHLUUM 3HaYeHHSM XapaKTepUcTUYHOro onopy.

[na KyToBUX LLBIB XapaKkTepuCcTUYHI onopu meTany weis R, i pO3paxyHKOBi onopu meTany WweiB R,
HaBegeHi B Tabnuui [.2.

7.6 XapakrtepucTuyHi onopwu crani 6ontis Ry, i Rpyn Ta po3paxyHkoBi onopu ofgHoboNTOBMX
3’eQHaHb 3pisy R, Ta po3Tary Ry HaBedeHi y Tabnuui [1.4, a 3MMHaHHIO €NeMEeHTIB, WO 3'€HYI0TbCS
bonTtamu y ogHOBONTOBUX 3'€QHAHHAX, HaBedeHi y Tabnuui [.5.

Tabnuua 7.4 — Gopmynu ans BU3HaYeHHSA pO3paxyHKOBMX onopiB 60NTOBMX 3'€qHaHb

Po3spaxyHkoBuin onip 0gHO60MTOBOrO 3'€4HaHHSA 3pidy, po3TAry, 3MUHaHHIO
ansa oonTis
HanpyxeHuit | YMoBHa Knacy MiLHOCTi BUCOKOMiLl-
CTaH nosHaka HUX i3 cTani
5.6 5.8 8.8 10.9 12.9 | Mapkun 40X
"cenekr"
3pi3 Rps P | 0,42 Rpun | 0,42 Rpyn | 0,40 Rpyn | 0,40 Rpun | 0,35 Rpun | 0,37 Rpun
PosTsir Rt V2| 0,75 Rpun | 0,75 Rpun | 0,68 Rpun | 0,60 Rpun | 0,5 Roun | 0,50 Rpun
3MUHaHHSA:
6onTtun knac
_ y 1,60 R,
TOYHOCTI A 3)
6ontn knacy Rop
Do 1,35 R
ToYHoCTi B i C “
1) BnaueHHs Ry i Ry AN 60onTis knacis MiuHocTi 8.8 i 10.9 Ta i3 ctani mapku 40X "cenekT" HaBeaeHi Ans 6onTis 6e3
NoKpUTTS (Hanpuknag, 6e3 OUMHKYBaHHS, antoMiHyBaHHS).
2) 3HaueHHs1 Ry BkasaHo Ans GonTiB 3 4oAaTKOBMM NoganbLunM BianyckoM 3a Temnepatypu 650*C.
3) BHaueHHs Ry, BKasaHo Ans 3'€4HYBaHUX eNeMeHTIB i3 cTarli 3 rpaHuLeto TekyyqocTi 4o 440 H/mm? i npy Ry, > Ry

7.7 Po3paxyHKoBWI onip po3Tary dyHAaMeHTHUX 6onTiB Ry, Cnif BU3Ha4aTn 3a hopMyrioto:
Rpa =0,80 Ry, . (7.1)
PoapaxyHkoBi onopu po3tsry doyHaameHTHUX 6onTiB HaBegeHi y Tabnuui [1.6.
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PospaxyHkoui onip po3tsry U-nogidHmx 6onTie cnig Bu3HavyaTtn 3a hopmyrioro:
Rpu=0,85 Ry (7.2)
7.8 PospaxyHkoBuii onip po3Ttary 6onTiB Ry, Y OPUKLIHOMY 3'€QHaHHi Crif BU3Ha4aTh 3a (hOpMyrioto:
Rph = 0,7 Rpun (7.3)
ne Rp,, — HaluMeHLWMn XxapakTepucTUYH1I onip cTani 6onta Ha po3Tar, Wo NPUIMaecTbCA BiANOBIAHO
no Tabnuub 0.4, 0.7.

7.9 PospaxyHKoBuUI onip po3TAry BUCOKOMILIHOTO CTanesoro Apoty Ry, , H/MM2, sikuit BUKOPUCTO-
BYETbCS SIK nacMa abo y BUrnaai nyykis, cnig Bu3HavaTtu 3a opMyrio:

Rgn=0,63 Ryp, - (7.4)

7.10 3Ha4YeHHs po3paxyHKOBOro onopy (3ycunnsg) po3Tary CTaneBoro kaHaTy chnig npuiMaT Takum,
LLIO AOPIBHIOE 3HAYEHHIO PO3PUBHOMO 3yCUNIIA ANiS KaHaTa B LiNomy, BCTAHOBEHOMY CTaHAapTamMu abo
TEXHIYHMMW YMOBaMU Ha CTanesi KaHatu, NoAinieHoMy Ha KoedilieHT HaaiHocTi v, = 1,6.

8 PO3PAXYHOK EJIEMEHTIB CTANEBUX KOHCTPYKUIW NPU LEHTPAJIbHOMY
PO3TArY | CTUCKY

8.1 Po3paxyHOK eneMeHTiB CyLifibHOro nepepisy

8.1.1 Po3paxyHOK Ha MiLHICTb eneMeHTiB 3i cTani 3 XxapakTepUCTUYHUM OMOPOM Ryn < 440 H/imMm? npu
LeHTpanbHOMY po3TAry i CTUCKY chif, BUKOHYBaTK 3@ (OOPMYIIOH0:

Ny,

<1. 8.1
R (8.1)

yVe
Po3paxyHOK Ha MiLHICTb PO3TArHYTUX eNeMEeHTIB 3i CTani 3 BigHOWEHHAM R, /v, > Ry, ekcnnyaradis
AKX MOXIIMBA | Nicns JOCATHEHHS MeTarioM rpaHuLi TeKy4oCTi, a TakoX ernemeHTiB 3i cTani 3 xapak-
TEPUCTUYHUM ornopom R, > 440 H/mMM? criif BUKoHyBaTy 3a hopMynoio (8.1) i3 3aMiHOK 3HaUYEHHS! R, Ha
R, v, -
Po3paxyHOK Ha MiLHICTb efleMeHTIB y nepepisi 3 Hapi3KoKo AN1A rarku Chif BUKOHYBaTU SIK pO3paxyHOK
6onTa Ha po3TAr; Npu LbOMY 3Ha4YeHHs Ry, cnig obuncnioBaTty 3a Tabnuueto 7.4 i3 3amiHoo Ry, Ha R, .

8.1.2 Po3paxyHOoK Ha MiLHICTb nepepisy y MiCUaX KPIiNneHHS po3TArHyTUX efNeMeHTIB, BUKOHaHUX 3
OLMHOYHMX KYTUKIB, LLO MPUEOHYIOTLCSA OAHIE Nonumuelo 6ontamu, crif BUKOHyBaTh 3a doopmyrnoto (8.1)
i 32 hopmynoto:

N
Ty g (8.2)
An Ruyc1
ne y.q1 — KoedilieHT yMoB poboTH, L0 BU3HAYAETLCA 3riAHO 3 AoaaTkom E.

8.1.3 Po3paxyHOK Ha CTiKICTb €feMeHTIB CyLifilbHOro nepepidy npu LeHTpanbHOMYy CTUCKY i npwu
BUKOHaHHI Bumor 8.3.2 — 8.3.8 cnig BukoHyBaTK 3a hOpMYyrioro:

N
~ <y, (8.3)
®AR, Y,
e o — KOoeIiLiEHT CTIMKOCTI NpU LLeHTpanbHOMY CTUCKY, 3Ha4YeHHS 9Koro npu A > 0,4 HeobxigHo

obumucnioBaTy 3a (YOPMyIOLO:

0= 0’25(6—\/62 —39,48x2j. (8.4)

A

3HayeHHs koedilieHTa 6 y popmyni (8.4) cnig ob4uncnioBaTn 3a OPMYIIOH:
§=9,87(1— +BA)+12, (8.5)

24



[BH B.2.6-198:2014

ae o if — koediuieHTH, WO XapakTepusyoTb NoYaTKOBI HEMPaBUBHOCTI POPMM Ta 3anuLLKOBI HaMNpy-
KEHHS | BU3Ha4atoTbcA 3a Tabnuueto 8.1 3anexHo Big Ty NonepeyHoro nepepidy CTPUXKHS
Ta TUMy KPUBOI CTIMKOCTI a, b Ta ¢, AKi HaBeaeHi Ha pucyHky XK.1;
3Ha4veHHs koedilieHTiB ¢ , AKi obumncnoTees 3a dhopmyroto (8.4), cnig npuiMaTth He Binblue Hix
7,6/22 ans Tvny:
— KPUBOI CTilkocTi a npu A, > 3,8;
— KPWBOI CTIKOCTi b npu L >4.4;
— KpMBOI CTINKOCTI BignoBigHO ¢ npwu L >5,8.
IMpn 3HaYEHHAX A < 0,4 gns BCiX TUNIB KpMBOI CTINKOCTI gonyckaeTbcd npunimatm ¢ = 1,0.
3HayeHHsa koedilieHTiB HaBeaeHi y goaaTky XK.

Tabnuua 8.1 — 3HaveHHA KoediuieHTiB o i B

Tun kpuBoi 3HayeHHs koediLieHTiB
CTIKOCTI o B

—@— ] + — a 0,03 0,06
l
| T O g
' |
—X ! 33— — f— pu— — _.T._
| . .
I
|

1
L v
+ 4 Xy

{I; 1;i;1 _*_ ___]Il: c 0,04 0,14

MpumiTtka. [Ina npokaTHMx ABOTaBpiB 3aBBMLWKM NoHad 500 MM y pasi po3paxyHKy Ha CTiAKICTb Y MAOLMHI CTIHKK
NPUAMAETBCS TUN KPUBOI CTINKOCTI a.

Twun nonepeyHoro nepepisy

b 0,04 0,09

8.1.4 Po3paxyHOK Ha CTiliKiCTb CTPWXKHIB 3 OAMHOYHUX KYTUKIB Crig BUKOHYBATU 3 ypaxyBaHHSM BUMOT
3rigHo 3 8.1.3. Npn BU3HAYEHHI MHYYKOCTI LIMX CTPWXKHIB pagdiyc iHepLil nepepisy KyTuka i po3paxyHKoBY
OOBXWHY CTPWXKHA HeobXxigHO npuimaTh BignosigHo go 13.1.4, 13.1.5, 13.2.1.

8.1.5 CTuCHYTi eneMeHTn 3 CyuUinbHUMMK CTiHKaMu BIOKPUTOro nepepidy 3rigHoO 3 pucyHkom 8.1
PEKOMEHOYETLCA YKPINMBaTU MaHKaMy Y peLliTkaMmu, Npu LbOMY MOBUHHI OYyTWU BMKOHaHI BUMOTU
8.2.1-8.2.9.

3a BiACYTHOCTI MMaHOK YN PELLITOK TaKi efleMEHTU, OKpiM po3paxyHKy 3a dopmynoto (8.3) BigHOCHO
FONOBHUX MAOLMH iHEpPLii X — X i ¥ — ¥, HEODXIAHO NepeBIPATN Ha CTINKICTb NPU 3rMHANbHO-KPYTUIbHIN
dopMi BTpaTK CTINKOCTI 3@ hOpMYFIOL0:

Ny (8.6)
(pCARyyC

ne ¢, — KOewilieHT, AKniA JOPIBHIOE:
¢; =94 Npn ¢4 <0,85,
¢, =0,68+0,219, <1,0 npn ¢, >0,85.
TyT 3HaueHHs ¢ cnig obyucnoBaTh 3a HOPMYIIoHo:

_ Cmax
0y =7,65max (8.7)

X
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Y dopmyni (8.7) koediLieHT ¢ HeoOXiaHO BM3Ha4aTu BignoBiaAHO oo goaaTka K.

max

Y 4 Y,
ay| | ay| | l: a| | :
o i SO S s i S 1R [ s N
| ) |
| I | :
a 5] B

a — BigKkpuTWIA nepepis; 6, B — nepepiaun, yKpinneHi nnaHkamm Ym peLlitkamm

PucyHok 8.1 — Cxemu nepepisis CTpUXHIB

8.1.6 3’egHaHHs nosica 3i CTIHKOK Y LIEHTParbHO-CTUCHYTOMY €fleMEHTI CKNageHoro CyuinbHOro
nepepisy cnig po3paxoByBaTu Ha 3CyB Bifl YMOBHOI nonepeyHoi cunu Qy;, 3a hopmynamu, HaBeieHUMn y
Tabnuui 16.6. Mpu LboMy 3HaYeHHA Qg HeobXiaHO BU3HaYaTK 3a chopmyroto (8.14), a koedilieHT ¢ cnia
NPUAMATL Y NIIOLWMNHI CTiHKN.

8.2 Po3paxyHOK enneMeHTiB HacKpi3HOro nepepisy

8.2.1 Po3paxyHOK Ha MiLHICTb efleMeHTIB HacKpi3HOro Nepepisy Npu LeHTpanbHOMY pO3TSry i CTUCKY
cnig BUKOHYBaTW 3a dopmyroto (8.1), Ae A, — nNnoLa po3paxyHKOBOro nepepisy HaCKPi3HOrO CTPWDKHSA
HeTTo.

8.2.2 PospaxyHOK Ha CTilKiCTb CTUCHYTUX CTPWKHIB HACKPI3HOro nepepisy, rifku Skux 3’€aHaHi
nnaHkamu 4Yu peLliTkamu, cnig BUKOHyBaTK 3a dopmynoto (8.3); npy uboMy koedilieHTn ¢ Bi4HOCHO
BiNbHOI OCi (NepneHAanKynapHOI 40 NMOLLMHU NAAHOK YM PELUiTOK) chig BU3HavaTun 3a popmynamm (8.4) i
(8.5) Ana KpWBOT CTINKOCTI TUMY b i3 3aMiHOI0 B LMX hopMyrax A Ha Xef. 3HayeHHsa YMOBHOI NpuBeAEHOI

FHYYKOCTI Xef HeoOXigHO 0bYMCnOBaTK 3anNeXHOo Bi 3HAYEHb NPUBEAEHOT THYYKOCTI A ¢, SIKi HABEAEHI Y

ef»
Tabnuui 8.2 AnA CTPWXKHIB 3 KiNbKICTIO MaHenewn, Sk npaBuio, He MEHLLUOK 3a WicTb. Po3paxyHok Ha
CTINKICTb HaCKpPI3HUX CTPWXKHIB 3 KINbKICTIO NMaHenewn, o He nepeBuLLlye LUeCTU, JONYCKAETbCHA BUKO-
HyBaTW: 3a HAsiBHOCTi MMAaHOK — SK ANA paMHUX CUCTEM; 3a HAsBHOCTI peLUiToK — 3rigHo 3 8.2.5.

Tabnuus 8.2 — NprBeaeHi rHy4KOCTi CTPMXKHIB HACKPI3HOro nepepisy

Mepepis HackpisHoro 3Be/ieHa NHyYKIiCTb A o CTPUXKHA HACKPI3HOTo nepepisy
CTPWXHS
™n cxema 3 nnaHkamu 3 peLiTkamu
1-n Ly _] ) A
| hot =12 +0,82(1+ )25, Mo = 2y + ot
L4 = A !
I..b (8.8) (8.11)
| n=-"1= ld
| T sy =102,
b b? I
2-1 A
gL Mef =\/}‘$nax 4{0‘1 + oy Am};\
:_[-“1— 2 2 2
:‘F—'_ Ly | |Per :\/}"max +0,82[(1+ ny) Ky + (14 n3) Kpp] 3 d23 “ (8.12)
Hf+ g 8.9 Iy I
| 0 I b l..b (8.9) 0c1=10T, 2—10
—= - n =121 p _'b202 b2
= = | .1 ’ | .1 1% 2°h
1| Y s1% s2'b
br | (Ig1, 421 BiAHOCATLCS BIANOBIAHO
[0 CTOpIH b4, by)
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Kineub Tabnuui 8.2

Mepepis HackpisHoro 3Be/leHa NHyYKIiCTb A o CTPUXKHSA HACKPI3HOTo nepepisy

CTPVIXKHS
T™n cxema 3 NJ1aHKamMu 3 peLUiTKaMVI
3-n yl 2 A
ag = + 0, 82(1+ 3n) 124 her =\/Max +0, 670‘AT3
I3 b (8.10 ; (8.13)
M3 =771 o=10—2—
s lb 2

b%1,

MpumiTtka 1. Ay — FHYYKiCTb HACKPI3HOro CTPWXKHSA Y MAOLMHI, NepneHanKynsapHIn 4o oci y — y;

Amax — HanbinbLLa 3 rTHY4YKOCTEN HACKPI3HOrO CTPUXKHA Y MIOLLNHAX, NEPMNEHANKYIIAPHMX [0 0Cel X — X
abo y — y, 1o AOPIBHIOKTL BiANoBiaHO A, =1, /i, abo A, =1, / iy (pe iy , i, — pagiycy iHepuii nepepiay
HACKpPI3HOro CTPUXKHSA B LifIOMYy);

Apt s Apos hpz — THYYKOCTI OKPEMMX FMOK MPWU 3TWHI Y NIOWMHAaxX, NeprneHanKynapHUX A0 ocen
BignosigHo 1—1,2—2i 3 — 3 Ha ginsiHKax NpoMiX B’A35Mu (3BapHMMM LWIBaMu abo kpanHimm 6ontamu,
LLIO MPUKPINOTE NaHKN);

b, ly, I, — reoMeTp1YHi pO3MipN HACKPI3ZHOrO CTPWXKHS, L0 BM3HAYa0TbCA 3a pucyHkamm 8.2 i 8.3;

A — nnowa nonepeyvHoro nepepizy BCbOro CTPWIKHS;

A1, Ago, A4z — NMAOLWi MONepeYHnX MepepisiB po3KOCIB PELUITOK (MpyU XPeCcTOoBiM peLliTui — ABOX
PO3KOCIB), pO3MilLleHMX BigNOBIAHO B MOLWMHAX, NepneHankynapHmux go ocen 1 — 1, 2 — 2 i napa-
nenbHMx go oci 3 — 3;

Ip1, Ip3 — MOMEHTM iHEepLUIT Nepepisy rinok BigHOoCcHO ocew BignosigHo 1 —1i3 — 3 (onsa nepepisis Tvnis 1
i 3);

lp1, Ipp — TE€ Came, OBOX KyTUKIB BiGHOCHO ocew BignoBigHo 1 — 112 — 2 (anga nepepidy tuny 2);

¢ — MOMEHT iHepLii nonepeyYHoro nepepisy O4Hi€i NNaHKn BIGHOCHO BRiacHOI oci y — y (pucyHok 8.3);
ans nepepisis Tunie 1 3;

Isq, Iso — MOMEHTM iHEpUiT Nepepidy OAHIel 3 NNaHOK, PO3MILLEeHNX y NnoLwmHax BignoeigHo 1 —1i2 -2
(ansa nepepisy Tuny 2).

Mpuwmitka 2. [lo Tuny nepepisdy 1 cnig BiAHOCUTM TakoX nepepisn, y SKMX 3amiCTb LLBeNepiB BUKOPUCTOBYOTLCS
ABoTaBpu, TpybyacTi Ta iHWi npodini Ans ofHiei abo 060X rinok, Npu LboMy oci y — ¥ i 1 — 1 NOBUHHI
NPOXOANTY Yepes LIeHTPM Bary BiOnoBiAHO 40 Nepepidy B LiNOMy i OKPEMOI kK, a 3Ha4eHHA N iy, Yy
copmyni (8.8) NoBuHHI 3a6e3neunTn Hanbinblue 3HaYeHHs NPUBEOEHOT THYYKOCTi Ay

8.2.3 Y HacKpi3HMX CTPWKHAX 3 MIaHKaMun rHy4KiCTb OKPEMOI FifKU A p 1, Ay, » @00 A 5 (TabnMus 8.2)
Ha AinsHui Mk 3BapHUMK WBamMu abo KparHiMu 6ontamu, Lo NPUKPINMOTL MaHKW, He NOBMHHA
nepesuwysaTn 40.

3a HagBHOCTI B OHIN i3 MNAOLLMH CYLiNbHOro NMCcTa 3aMiCTb NIaHOK (PUCYHOK 8.1, B, B) THYYKICTb Mifku
cnig obymcnoBaTy 3a paaiycoM iHepuii niBnepepisy BiAHOCHO NOro LieHTparnbHOI OCi, NepneHauKynspHoi
00 MAOLUUHM NITAHOK.

8.2.4 Y HacKpi3HUX CTPWKHSX i3 peLliTkamu OKpiM pO3paxyHKy Ha CTIMKICTb CTPWXKHSA B LiSIoMy cnig
nepesipATH CTIMKICTb OKPEMMX FNOK Ha AiNAHKaX MiX By3namu KpinneHHs pewitkn. 3a HeobxigHocTi cnig
BpaxoByBaTW BMNSIMB MOMEHTIB, L0 BUHUKAKOTb Y LMX By3nax, Hanpuknag, BHacnigok posLeHTpyBaHHSA
€NeMEHTIB peLUiTKu.

Y HacKpi3HUX CTPUXKHSAX 3 PeLUiTKaMmU rHy4KiCTb OKPeMUX TifOK A, MiXK By3riaMu KpinneHHs peLuiTku,
SIK MpaBWmo, He NoBuHHa OyTu Ginbwot 3a 80 i He NOBMHHA MEPEBMLLYBATM 3HAYEHHSI NPUBEOEHOT
THYYKOCTi A o CTPWKHA B LIINOMY.

Y BUNagky, Konm pospaxyHoK Takmx CTPMXKHIB BUKOHaHWUIA BiANOBIAHO A0 BMMOr 8.2.5, aonyckaeTbcs
npuimMaTy BinbLi 3HaYEeHHA THYYKOCTI rinok (A, >80; A, > A ), npoTe He GinbLumu 3a 120.

8.2.5 Po3paxyHOK HaCKpi3HUX CTPWXKHIB 3 peLliTkaMu Ha CTINKICTb B LiNOMY 3 ypaxyBaHHAM BMMOT
3rigHo 3 8.2.2i 8.2.4 cnifg BUKOHYBaTK 3ri,u,ﬂo 3 8.1.3, npunmatoun y oopmyrnax Ry = Ryd , oe Ryd = Ry(p1.
Mpu LbOMY KOEMILIEHT CTIMKOCTI ¢4, MPU A, < 2,7 HEOBXIAHO NpuiMaTK TakuM, Lo AopisHioe 1,0, a npw
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Ap 23,2 BUSHAYATM 38 3HAYEHHSIM PO3PAXYHKOBOTO OMOPY R, Ta 3HaYEHHSIM PO3PaxyHKOBOI [OBXVHU

lof =0,71,, ne I, — NOBXWHA TiNKK 3rigHO 3 PUCYHKOM 8.2,6,8,r (AN peLuiTkK 3a pucyHKom 8.2,a pos-
paxyHKoBa [JOBXWHa NpuimaeTbes Iy =1,41, ).

MNpn yMOBHIl THY4YKOCTI Tifkn A, BiA 2,7 00 3,2 3HaYeHHA KoedilieHTa CTIVKOCTI ¢, AONyCKaeTbCA

BU3Ha4aTK 3a [OMOMOroH0 MiHiNHOI iHTepnonauil Mk 1,0 Ta 3HaYeHHAM koedilieHTa ¢, , 0buncrneHnm
3arnexHo Bifl YMOBHOI FHYYKOCTI Fifikn A, = 3,2.

\8 NS o S

b b b b

a 9] B r

a — TPUKyTHa; 6 — TPMKYTHa 3 po3nipkaMu; B — XPECTOBa; I — XpecToBa 3 po3nipkamu

PucyHok 8.2 — Cxemu po3KiCHUX pPeLLiTOK CTPUXHIB HACKPI3HOro nepepisy

8.2.6 Po3paxyHOK cknageHux enemMeHTIB i3 KyTuKiB, LUBENepiB TOWO, 3’€AHaHMX LWinbHO abo yepes
NpoKnagky, cnifg BUKOHYBaTW, SIK CYLINMbHOCTIHYACTUX CTPWXKHIB 32 YMOBM, LLO AOBXWHA AiNSHKM ene-
MEHTa MK NPOMDKHUMKU B’A39MM (3BApPHMMM LUBaAMW YN LeHTpaMu KpaviHix 6onTie) He nepesuye 40i
Ons cTUcHyTMX enemeHTiB Ta 80/ gnga po3TtarHyTux. Npu ubomy pagiyc iHepuii nepepidy 0gHOro KyTuka
yn WwBenepa i cnig npunmaTn Ana TaBpoBux abo OBOTaBPOBUX NepepisiB BiAHOCHO OCi, NapanenbHol
NMOLWMHI PO3MILLIEHHS MPOKMNaAoK, a ANA XpPecToBUX nepepisiB — MiHiManbHWI. [pn uboMy B Mexax
3aranbHOi JOBXWUHN CTUCHYTOrO eneMeHTa HeobxigHO nepenbadaTtv He MeHLUe HibK ABi MPOMiKHI B’A3i
(npoknagku).

8.2.7 PospaxyHOK 3’eQHyBaribHUX MSIAHOK i eNeMeHTIB PeLliToOK CTUCHYTUX CTPWXKHIB HACKPI3HOMo
nepepisy cnif BUKOHyBatu Ha [fit0 YMOBHOI nonepeyHoi cunm Qg., H, 3HaueHHa Kol nMpuimaeTbes
NOCTIMHMM MO BCIN JOBXWHI CTPUXHS | BU3HAYAETLCA 3a (DOPMYIIOHD:

~ N
Q,, =7,15-10°% 2330 - £ |1 | (8.14)
Ry 0}
ne Ny  — pospaxyHKOBe MO3[0BXHE 3yCUIINA Y CKNaaeHOMY CTPVXKHI;
0} — KoeiUieHT CTINKOCTI Npu LEeHTpanbHOMY CTUCKY, LLLO NPUAMAaETBLCH MPU pO3paxyHKy

HaCKPI3HOIo CTPWPKHSA Y MIAOLMHI MAAHOK YM PELLITOK.

YmoBHyY nonepedHy cuny Qy. Crnif npuMaTyi Takoto, LWo:

— 3@ HasABHOCTI TiNbKM 3’€QHYBanbHUX NIAHOK (PELUiTOK) — MOPIBHY PO3NO4INAETbCA MK NiiaHKamu
(pewwiTkamm), WO nexarb y NoLmMHax, NepneHanKynapHUX 4o OCi, BIGHOCHO SIKOI BUKOHYETLCS NepeBipka
CTiliKOCTi;

— 3@ HasABHOCTI CyLiNbHOro nmucTa i 3’egHyBanbHMX NNaHoOK (PEeLUiTOK) — MOPIBHY PO3MOAINAETbCS MiXK
CYLINbHMM NUCTOM | MNaHKamu (peLuiTkamu), Lo fexaTb y NAoWwuHax, napanenbHuX fucTy;

— MPW PO3paxyHKy PIBHOCTOPOHHIX TPUrPaAHHUX HACKPI3HUX CTPUXKHIB — AopiBHIOE 0,8 Qy, AN KOXHOI
cUcTeMM 3’egHYyBarbHUX NITAHOK (PELUITOK), PO3MILLLEHOI B NITOLLUHI OAHIET rpaHi.
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8.2.8 Po3paxyHok 3'egHyBaribHUX MIIaHOK Ta iX NPUKPINNIeHb (PUCYHOK 8.3) HEOOXIOHO BUKOHYBATM SK
AN enemeHTiB 6e3po3KiCHMX hepM Ha CyMmiCHY [il0 nepepisyBanbHOI cunn Fg, WO 3pi3ye nnaHky, i
3rMHanNbHOro MOMeHTy My, Lo 3rHae NnaHKy B 1T NoLWMHI. 3Ha4YeHHs po3paxyHKoBUX 3ycunb F i Mg cnig
BMU3Ha4yaTu 3a popmynamu:

l
F, = Qs ly , (8.15)
b
l
M, = Qsib , (8.16)
2
ne Qg —yMoOBHa nornepeyHa cuna, Wo npunagae Ha 3'eaHyBarbHy MnaHKy OfHiel rpaHi.

8.2.9 PospaxyHOK enemMeHTIiB 3'€QHyBaNibHUX PELUITOK CTPWXKHIB CKNageHoro nepepisy HeobxigHo
BUKOHYBAaTU AK [1151 eNIEMEHTIB peLUiTK/ NITOCKMX ddepM; AN PeLliToK 3a pUCYHKOM 8.2 3ycurnns B pO3KoCi
Np cnig BM3Ha4aTtu 3a OpMYyroto:

ByQy !
N, =-2-dd bd a, (8.17)
ne By — KOeiLieHT, SKU NPUAMAETbCA TakuM, LLIO JOPIBHIOE:
1,0 — onsa pewitkm 3a pucyHkom 8.2, a, 61 0,5 — ona pewitkn 3a pucyHkom 8.2, B, T;
Qg —yMOBHa nornepeYHa cuna, Wwo npunagae Ha oaHy MOLWMHY PELLiTKM.

Mpy po3paxyHKy pPO3KOCIB XpPecTOBOI peLliTkM 3 posnipkamn (pucyHok 8.2, r) cnig BpaxoByBaTtu
nopaTkose 3ycunna N, fAKe BUHUKAE Y KOXHOMY PO3KOCI Bif, OOTWCKaHHSA TiNoK i BU3HAYaETbCA 3a
dopMynoto:

Ag
Ap
2
ae o,y = —————— — KoediLieHT, Lo 064MCNIOETLCA 3a reOMEeTPUYHUMU po3mipamu b, 1, 1,
3 37d
Iy +2b™ —
S
HaCKpPi3HOrO CTPUXHS, BKa3aHUMM Ha PUCYHKY 8.2;
N, — pO3paxyHKOBEe NO3O0BXHE 3yCUINS, WO Ai€ B OOHIN rinui HACKPi3HOro CTPUXKHS,

Ay Ap, Ag — NnoLLa nonepeyvHoro nepepisy BiAMoBIAHO PELLITKN, MiNKK i pO3MipKu.

PucyHok 8.3 — Hackpi3Huii CTpmxkeHb
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8.2.10 Po3paxyHOK CTPWXHIB, NMpU3HaYeHNX A5 3MEHLUEHHSI PO3paxyHKOBOI JOBXWUHU CTUCHYTUX
eneMeHTIB, Cnif BUKOHYBATW Ha Aito haKTUYHOMO MNO340BXHbOIO 3YCUIIIS, 3HAYEHHSA SIKOro NPUMaeTbCA
He MEHLUMM 3a 3HAYEHHS YMOBHOI NOMNEPEYHOI cunm, 064MCneHol Ans OCHOBHOIO CTUCHYTOrO efleMeHTa
3rigHo 3 dhopmyroto (8.14).

Po3paxyHOK po3nipoK, Npu3HadYeHnx And 3MEHLUEHHS pO3paxyHKOBOI JOBXWHMU KOSOH Y MITOLLUHI,
nepneHanKynsapHin 4o NIOWWHN NonepevHnx pam, 3a HasiBHOCTI HaBaHTaXXeHb Bid MOCTOBUX 4u Mig-
BICHMX OMOPHMX KPaHiB Cri BUKOHYBaTU Ha [it0 YMOBHOI NMOMEPEYHOT CUITN, 3HAYEHHST IKOT 06YMCITHOETLCS
3rigHo 3 dhopmyrnoto (8.14), B akin N; NPUAMAaETLCA TakUM, LLIO [OPIBHIOE CyMi MO3[OBXHIX CUI Y OBOX
KonoHax, 3’e4HaHnx Mk cCob0ot po3nipKoto.

8.3 lNepeBipka MmicLeBOi CTINKOCTi CTIHOK i NOACHUX NIUCTIB LLleHTPaNibHO-CTUCHYTUX
eneMeHTiB cyuinibHOro nepepisy

8.3.1 lMpv nepesipui MiCLIEBOI CTINKOCTI CTIHOK PO3paxyHKOBY BWCOTY CTiHKU hgs cnif npuumaTty
(pncyHoK 8.4) Ik NOBHY BMCOTY CTiHKM (BiACTaHb MiX BHYTPILUHIMW rpaHsMu MOnuub nepepisy) 3a Bu-
paxyBaHHAM:

— [BOX KaTeTiB NOSICHMX LLBIB — Y 3BapHUX efieMeHTax i3 NOACHNUMN 3’ €AHaHHAMM Ha KyTOBUX 3BaPHUX
wBax;

— OBOX LUMPWH MONUUb KYTWUKIB, CNPAMOBAHWX NaparenbHO MMOLWMHI CTIHKM — AN eneMeHTiB 3
6onToBuMM (PPUKLINHUMKM) 3’€AHAHHSAMW NOMWLb 3i CTIHKOLO;

— ABOX pafiyciB Crony4eHHs Nonuub 3i CTIHKOK — Y NpoKaTHUX Npodinsax;

— ABOX BHYTPILLHIX pajiyciB CNony4YeHHs Nonuupb 3i CTIHKOIO — Y THYTUX Npodinsax.

bf bf bf bf bf
1_61’ (2 (5 e (5]
~ T = T
g tW .QM(E ":‘D “(T: Y
— —— T = =
b b ber ber, ber
= . .:e /II: ae’lq L - |—l|‘
T ~ N T "
(' had “ E =1 'S
< 7_tw < <] .:E < H=W

P4 P e £ Y

def sl

PucyHok 8.4 — Po3paxyHKOBi po3mipy efieMeHTIB nepepisis

8.3.2 MicueBy CTINKICTb CTiHKM LLeHTparibHO-CTUCHYTOrO erflieMeHTa CyLiNbHOro nepepisy cnig sea-

. .~ hyg |R
XaTn 3abe3neyeHoro, KO 3Ha4YEeHHS YMOBHOI rHY4YKOCTI CTIHKMA 7\,W = Tef ?y He nepeBuLlye 3Ha4YeHHA
w

rPaHNYHOT YMOBHOI THYYKOCTIi CTiHKM XUW, LLIO BU3Ha4aeTbCs 3a hopmynamm Tabnumui 8.3.
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Tabnuua 8.3 — Popmynu AN BUSHAYEHHS rPaHUYHOT YMOBHOI THYYKOCTi CTiHKU

YMoBHa B
Tun nonepeyYHoro nepepisy FHYYKICTb. PaHWYHa yMOBHA rHYYKICTb CTiHKU A,
enementa A !
P T L<2,0 Auw =1,30+0,151° (8.19)
< < L ~ hoyy =1,20 40,357 ;
% L>20 — 8.20
1 ol Agw <2,5 (8:20)
= — — XS 1,0 XUW =1,20 (821)
N . —_— %>10 Ayy =1,0+0,21 <1,6 (8.22)
2<0,8 Auw =1,0 (8.23)
2 3 - Moy =0,85+0,197 ;
L>0,8 — (8.24)
hyw <1,6
b
T 0,8<h <4 |hy, =(0,4+0,074)[1+0,25 2——F | (825
L hef
3 &

1) A — YMOBHa THYUKICTb CTPVMXXHEBOTO €NeMeHTa, L0 MPUIAMAETLC B PO3PaxyHKy Ha 3ararbHy CTiliKicTb npu
LeHTpanbHOMY CTUCKY.
Mpumitka 1. Y kopobyacTtomy nepepisi 3Ha4YEeHHS rPaHUYHO|T YMOBHOI MHYYKOCTi CTiHKM qu BU3Ha4YaeTbCHa AN
NNacTUHOK, PO3MILLEHMX NaparersibHO MIOLWMHI, Y SKiN NepeBipAETLCA CTINKICTb eNeMeHTa B LinoMmy.

. - Q, .
Mpumitka 2. Y TaBpoBOMY nepepisi 404aTKOBO NMOBMHHA BUKOHYBaTUCh yMoBa ——*— < 1. OkpiM LbOro, npu
w SYC
3HaYeHHsIX YMOBHOT rHY4KOCTi erieMeHTa A <0,8a60 1> 4,0y dopmyni (8.25) HeobxiaHO NpuMaTH
BignosigHo A = 0,8 abo A =4,0.

8.3.3 CTiHKM LeHTparnbHO-CTUCHYTUX efIEMEHTIB CYL|ifIbHOro nepepisy (KONOH, CTOSAKIB, ONop TOLO)
npy 3HAYEHHAX YMOBHOI THYYKOCTI CTiHKM A, > 2,3, AK NpaBumo, Crig yKpinmoBaty OCHOBHUMW norne-

peyHMmMn pebpamm XOPCTKOCTI 3 KPOKOM Bif 2,5 hyr 00 3,0 h,f ; OKPIM LbOrO, Ha KOXXHOMY BirnpasHOMY
eremMeHTi MOBUHHO ByTK He MeHLLEe HixX ABa pebpa KOPCTKOCTI.

Y CyUinbHOCTIHYACTUX Fiflkax KOJIOH HaCKpi3HOro nepepisy pebpa >XOPCTKOCTi AONyCKaeTbCA BCTa-
HOBMIOBATM NKMLLE Y By3ax KpinneHHsa 3'eAHyBarbHUX PELUITOK (MAaHoK).

Y CTiHUi, NigKpiNneHii TiNbKM OCHOBHUMU NonepevyHnMmn pebpamm )XOpPCTKOCTI, LWMPUHA TX BUCTYMHOI
4acTUHU b, NOBUHHA BYTN He MeHLLe HiX h,:/ 30 + 40 MM Ans napHOro cuMeTpu4Horo pebpa i He MeHLue
HiX hgs / 20 + 50 MM Ana OQHOCTOPOHHBLOrO pebpa; ToBwMHa pebpa t, NoBUHHA BYTU HE MeHLIe HiX
2b, R, IE.

CTiHKM gonyckaeTbCsa NigKpinmoBaTM OAHOCTOPOHHIMKU nonepedHMn pebpamum KOPCTKOCTI, BUKO-
HaHWUMW 3 OOMHOYHNX KYTUKIB, LLIO NPUBAPIOOTLCS 0 CTiHKM Mo nepy. MoMeHT iHepuii Takoro pebpa, skui
064YMCNoTL BIAHOCHO OCi, WO 36iraeTbcs 3 Hanbnmk4ow A0 pebpa rpaHHIo CTiHKWU, NOBUHEH ByTn He
MEHLUMM 32 MOMEHT iHepLjii NapHOro CUMeTPUYHOro pebdpa.
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8.3.4 [Ina ueHTparnbHO-CTUCHYTUX eNneMeHTiB ABOTaBPOBOro nepepisy 3 po3paxyHKOBOK BUCOTOH
CTiHKM hgry BUNAAKY 11 YKPINNEHHA NapHUM NO3A0BXHIM peBPOM OPCTKOCTI, LLIO PO3MillieHe NocepeamnHi

Ir1

BMCOTU CTiHKV | M@e MOMEHT iHepLil nepepisy /4 ,

npu < 6,0 3HaYeHHs rpaHNYHOI YMOBHOI FTHYYKOCTI
t
ef ‘w

CTiHKM A BCTaHOBMEHe BiAnoBiaHO A0 Tabnuui 8.3, HeobXiAHO MHOXWTW Ha KoediuieHT B, , Wo

uw?
BU3HAYaETLCA 3a POPMYIOL0:

Buw =1,0+o,4/f713 1,0+o,1/f713 . (8.26)
hg t hg t

er "w er "w

Y pasi po3milweHHs pebpa XOPCTKOCTi nuvue 3 ogHoro GOKy CTiHKM MOro MOMEHT iHepuii cnig
obumncnoBaTh BiAHOCHO OCi, WO 36iraeTbCa 3 HANOMMKYOK rPAHHIO CTiHKM.

Y pasi BUKOHaHHSA MOB3A0BXHbOro pebpa y Burnagi rodpu CTiHKU Npy 0BYUCNEHHI PO3paxyHKOBOI
BMCOTU CTiHKM hf CNif, BPaxoBYBATU PO3rOPHYTY JOBXUHY rodopu.

[lo po3paxyHKOBOro nepepisy enemMeHTa, Skun NigkpintoeTbcst NO340BXHIMM pebpamm XKOpPCTKOCTI,
HeoOXigHO BKNOYATU NMONEpPEeYHNUin nepepis Lnx pedep.

MiHiMarnbHi po3Mipy BUCTYMHOT YaCTUHM NO3O0BXHIX pebep »XOPCTKOCTi HEOOXiAHO NpuMaTK gk Ans
OCHOBHMX nonepeyvHnx pebep KopCTKOCTi BiaNoBiaHO 4o Bumor 8.3.3.

8.3.5 Y Bunagkax, Konn akTuyHe 3HaYeHHs YMOBHOI MHYYKOCTI CTiHKM XW nepesuLlye 3Ha4YeHHs
rPaHNYHOI YMOBHOI FHYYKOCTI qu’ obuuncneHe 3a dopmynamm (8.19) — (8.25) Tabnuui 8.3, nepesipky

3aranbHoi CTIMKOCTI enemMeHTa 3a copmynoto (8.3) AoNyCKaeTbCA BUKOHYBATU 3 ypaxyBaHHSIM po3pa-
XYHKOBOI 3MEHLLEHOI NroLui nepepisy A, , obumcneHor 3rigHo 3 goaartkom J1.

8.3.6 Mpu nepes.ipLii MiCLIeBOT CTIMKOCTi NOACHUX NIACTIB (MONKMLb) 3a PO3PaxyHKOBY LUMPUHY 3BUCY D¢
cnig npuMaTy BiACTaHb Bif kpato nonuui (pucyHok 8.4) go:

— Hanmbnmx4oi rpaHi CTiHKM 3a BMpaxyBaHHAM KaTeTa MOSICHOro LBa — Yy 3BapHMX efnemMeHTax 3
NOSICHUMM 3’ €AHAHHAMM Ha KYTOBMX 3BapHUX LUBAX;

— OCi Hanbnmxkyoro 6onta y nosici — B eneMeHTax 3 6onToBuMU (hpuKLINHUMKU) NOACHUMU 3'eq-
HaHHAMU;

— HaNBNWMXKYOT rpaHi CTIHKM 3a BUpaxyBaHHAM pafiyca CronyvYeHHs Nonuub 3i CTIHKOK — Y NPOKaTHUX
npodinsx;

— Kpat BUKPYXKKN — Yy THYTUX NPOQinsix.

8.3.7 MicueBy CTilKiCTb NOsiCHOro nucta (NonuLi) LeHTpanbHO-CTUCHYTUX eMNeMEHTIB CyLiNbHOro
nepepisy cnig BBaxaTu 3abe3neqeHolo, SKWO 3HaYeHHS YMOBHOI FHYYKOCTi 3BMCY nosca (monuui)
_ b R _

Ay = tif — He nepeBULLYE 3HAYEHHS FPAHNYHOI YMOBHOI THYYKOCTI 3BUCY Ayf» WO BU3HAYAETLCA 3a
f
dopmynamu Tabnuui 8.4.
8.3.8 Y ueHTpanbHO-CTUCHYTUX eneMeHTax KopobyacToro nepepidy rpaHMyHy YMOBHY FHYYKICTb

bef,1
e
enemMeHTiB kKopob4acToro nepepisy.

_ /R
MOSICHOrO NncTa A 4 = ?y (pucyHok 8.4) HeobxigHO npuiMmaty 3a Tabnuueto 8.3, K Ans CTIHOK

8.3.9 Buicota pebpa abo BiarvHy a,s (pycyHok 8.4), akuii 06pamnioe 3BUC NOACHOro nucTa (Monuui),
BUMIpsiHa Bif, Oro oci, NoBMHHa 6yt He MeHLLoto 3a 0,3 bs— AN eNEeMEeHTIB, He MiACUIIeHNX NnaHKaMmm,
Ta 0,2 bys— ANA enemeHTiB, nigcuneHnx nnaHkamu (tabnuua 8.4); npu LbOMy TOBLUMHA pebpa NoBUHHA

6yt He MeHwoto 3a2a, R, /E.
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Tabnuua 8.4 — NpaHWYHi YMOBHI FHYYKOCTI 3BUCIB MOSICHMX NUCTIB (Monuub)

'paHn4Ha yMOBHa rHy4YKiCTb 3BMCY MOSICHOrO

Tun nonepevHoro nepepis :
P pepi3y nmcta (nonuui) A ¢

Ber Der
R Ay =0,36+0,102 " (8.27)
t—
Jber ,  Ber, Der [
7 1 B B
[ l Ay =0,43+0,08% " (8.28)
bef bef

T+t 17

J: Ay =0,40+0,072 1 (8.29)
.SG [
ef

b, w“ ber (;5’
i ! Ay =0,85+0,192 " (8.30)
|
—' [

1) A — yMOBHa FHYYKICTb €neMeHTa, L0 NPUIMaETLCA B PO3paxyHKy Ha 3aranbHy CTIMKICTb Mpu LeHTpansHOMY
CTUCKY.
MpumiTka 1. Mpu 3HAYEHHAX YMOBHOT rHY4KOCTi enemeHTa A < 0,8 abo A > 4,0 B popmynax wjiei Tabnuui HeobxigHo
npuimMaTy BignosiaHo A = 0,8 abo A = 4,0.
Mpumitka 2. [1na 3BUCiB NOSICHMX NUCTIB (MOnuvub), nigcuneHmx pebpammn abo BigrMHamMmm BUCOTOK g (PUCYHOK
8.4), 3HaYeHHs1 rPaHNUYHOI YMOBHOI FHYYKOCTI Xuf, Lo BM3Ha4aeTbes 3a hopmynamum (8.27) i (8.28),

cnig, MHOXUTK Ha koedpiuieHT 1,5, a 3a dhopmyrnoto (8.29) — Ha koedpiuieHT 1,6.

9 PO3PAXYHOK ENIEMEHTIB CTANEBUX KOHCTPYKLIA NPU 3TUHI
9.1 Knacudikauis sarmHanbHUX enieMeHTIB

3anexHo Bifg NpM3Ha4YeHHs, YMOB eKcryaTauii i TEXHIKO-eKOHOMIYHOro O0rpyHTYBaHHSA pO3paxyHoK
3rmHanbHUX enemeHTiB (6anok) cnig BMKoHyBaTu 6e3 ypaxyBaHHS YM 3 ypaxyBaHHSIM PO3BUTKY obme-
XEHUX nracTudHMX gedopmalin 3rigHoO 3 MOLISIOM MOMEPEeYHUX MNepepisiB eNnemMeHTiB Ha Tpu Knacu
BignosigHo Ao 5.3.6. JonyckaeTbes, Wo 6anka Mae Ton caMuii Knac, KU Mae ii po3paxyHKOBUIN nepepis.

Banku 1-ro knacy cnig 3actocoByBaTy ANA BCiX BWUAIB HaBaHTaXeHb i pO3paxoByBaTh Yy Mexax
npyxHux gedopmadin; 6ankm 2-ro i 3-ro Knacie pekomMeHayeTbCA 3aCTOCOBYBATU MpU Aii CTaTUYHUX
HaBaHTaXeHb | pO3paxoByBaTU 3 ypaxyBaHHAM PO3BUTKY OBOMEXEeHUX NNnacTUYHNX gedopmalLlin.

BictaneBi Gankm pekomeHOyeTbCA BiAHOCUTM A0 2-TO Knacy i po3paxoByBaTW 3 ypaxyBaHHAM
PO3BUTKY 0OMEXEHMX NNacTUYHUX Aedopmauin y CTiHUI NpU OCATHEHHI B nosicax 6arnku, BUKOHAHMX 3
BinbLU MiLHOT CTani, pO3paxyHKOBOro Onopy R .
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9.2 Po3paxyHOK Ha MiLHIiCTb 3rMHaNIbHUX €JIEMEHTIB CyUifibHOro nepepisy

9.2.1 Po3paxyHOK Ha MiLHICTb Banok y po3paxyHKoBux nepepizax 1-ro knacy HeobxigHO BMKOHyBaTH
3a popmynamu:
— Mpu Ail 3rmHanbHOro MOMeHTy M B OAHIN 3 FONOBHUX MOLLMH

My,

o<1, (9.1)

M y¥e -

n,min

— npw Jii nonepeyHoi cunn Q, Lo cnpsiMoBaHa napanensHO CepeanHHI NMOLMHI CTIHKM

QSytn : (9.2)
IXtWRSyC
— Npw Aii 3rMHanbHUX MOMeHTIB M, i My y OBOX FOSTOBHUX MIIOLMHAX
M M
x¥n + y¥n x<1; (9.3)
LinRyve lynRyve

Oe X iy — BigcTaHi Big ronioBHUX OCeN iHepLil 4O TOYKM nepepisy, sika po3rnagaeTbes;
—y 3aranbHOMy BUNaaKy

0,87y,

- \/ci—cxc +o +31%, <1, (9.4)

y 7Oy
yle

M . . oo .
ne o, = —Xy — HOpMarlibHI HAnpyXeHHA y cepeuHHIN NIOLKHI CTIHKK, cnpdaMOBaHI napaneribHO
xn

NMO3A0BXHilh OCi banku;

o, — Te came, CrpsMOBaHi NepneHANKYNApHO 40 NO3A0BXHLOT OCi 6arnku, y TOMy Yucni
G joc » AKi OBUMCNIOOTLCA 3a dhopmynoto (9.7);
Q, S, _ _—
e AOTUYHI HANPY>XEHHS y TouLi CTIHKK Banku, sika po3rnagacTbes.
X-w

HanpyxeHHa o, i o, npunmaroTbea y popmyni (9.4) 3i cBOIMM 3HaKamK. YCi CKnagoBi Hanpy>KeHoro
CTaHy (o ,,0 ) HeoBXiAHO BU3HaYaTW ANs OAHIET po3rnsgyBaHoi TOYKM NONepeyHoro nepepisy CTiHKM
Ganku.

Y pasi nocnabneHHs CTiHK1 oTBOpamu A5is 6onTiB niBy YacTuHy dopmynm (9.4), a TakoX 3HaYEHHS
Tuy ¥ dopmyni (9.4) cnig MHOXNUTM Ha KoedilieHT:

y I‘Exy

g =—2—, (9.5)

ae S, — KpOK OTBOpIB.

Y Gankax, Wo po3paxoByTbCs 3a popMynoto (9.3), 3Ha4YEeHHS Hanpy)XeHb Y CTiHUi 6anky NoBUHHI
OyTn nepeBipeHi 3a dopmynoto (9.4).

9.2.2 Po3paxyHOK Ha MILHICTb CTiHKM Barnku, He YKpinneHoi nonepeyHMy pedbpamm KOpCTKOCTi, B
AKX BUHMKaIOTb HOPMarbHi MICLIEBI HamnpyXeHHS G ;.. Y MICLSAX MpUKNafaHHsA 30CepeI)KeHOro HaBaH-
Ta)KeHHs1 0 Nosica, a TaKoX B ONOPHUX nepepidax 6anku, cnig BMKOHyBaTu 3a (OOPMYIIOH:

Cloo¥n 4 (9.6)
Ryve
ae
F
S loe = (9.7)
ef 1w
TYyT F — 30CepeKeHe HaBaHTaXEHHS;
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lo;1  — PO3paxyHKOBa [OBXWHa YMOBHOI MOLAAKN, Yepes Ky NepefacTbCsl 30CepekeHe
HaBaHTaXEHHS, sika BU3HAYaAETbCA 3a TakuMu oopMynamu:
— Npu nepeadi 30cepeKeHOro HaBaHTAXEHHS Ha CTiHKY 6arku y By3nax MOBEPXOBOro 3BapHOro
3'egHaHHsA 6anok 3a pucyHkom 9.1, a, 6

l

or1=b+2h, (9.8)

ae h — pO3Mip, LLO AOpPIBHIOE CYyMi TOBLUMHWN BEPXHBOIO Nosica 6anku i kateTa NOsSICHOro LWBa, SKLLO
Barnka, sika po3rnagaeTbesi, € 3BapHOK (pUCyHOK 9.1, a), abo CyMi TOBLUMHM BEPXHLOIO
nosica 6anku i pagiyca 3’e4HaHHs CTiHKM 3 nonuusiMy 6arnku, siKLo 6arnka, sika po3rnsga-

€TbCS, € NPOKATHO (pncyHok 9.1, 6);

— MpW pyci Koneca KpaHa B3[0BX KPAHOBMX PEWOK, LLO fneXxaTb Ha BEPXHbOMY MOACI MigKpaHOBOI
©anku 3a pucyHkom 9.1, B, 1

(9.9)
e vy — KoeqiLUieHT, KN NPUMMAETLCA TakUM, LLO AOPIBHIOE: 3,25 — ANA 3BaPHUX i NPOKaTHUX
0anok; 4,5 — ons 6anok 3 6onToBUMY PUKLIAHUMN NOSICHUMW 3’ €QHAHHSIMU;
l;  — cyma BriacHMX MOMEHTIB iHepLil nepepisis BepxHbOro rnosica 6anku i kpaHoBoI periku abo

MOMEHT iHepLii nepepisy, Lo CKNagaeTbCcs 3 Nepepidy BepXHbOro nosica 6anku i nepepisy
pevikn y BUNaaKy, KOy KpaHoBa perka NpuBapreTbLCA A0 BEPXHbOro nosica 6anku 3sap-
HAMW KyTOBUMM LLUBaMW, L0 3a0e3nevytoTb CyMiCHY po0oTy nosca i periku. [Anga 6anok i3
BonToBMMM OPUKLIKHUMWN NOSICHMW 3’ €QHAHHAMW OO0 CKragdy nonepeyHoro nepepisy Bepx-
HbOrO Nnosica HeobXiAHO BKIMKOYATM MOACHI NUCTK | KYTUKKM, @ 3HAYEHHS [yf4 i G 1, BU3HAYATK
6ing po3paxyHKOBOT MeXi CTiHKM (y CTiHLi 6anku B TouLi, Ae CTiHKa He MigKpinneHa NosiCHU-
MM KyTUKamm Gins KpaiB Nonmub KyTUKIB).
Mpw Aii'y cTiHUi 6ankn MiCLEBMX HOPMarbHUX HANPYXeHb G ;. MILHICTb CTIHKM NOBMHHA BTN TakoX
nepesipeHa 3a dopmynot (9.4) ons po3paxyHKOBOI TOYKM CTiHKW, PO3TaLUOBaHOI Yy MiCLi 3BapHOro
3’edHaHHA 3 nonuueto 6anku, npu upomy y dopmyny (9.4) 3amictb 6, He0bXiAHO NIACTABMNATU G ;. -

y
F F F F
< < [ T
TTTT TTTT I_. e N\ ™
b
% % tW % Zef1 > &
LU L L LIl k
a o]
F F F F
TTTVTTTTTTTTINTTT g#%ﬁ#‘&\i g
< sy < tw < lef1 < tw
Lo e g#‘#‘##ﬁé g
B r

a — 3BapHoOI; 6 — NpokaTHoI; B — 3BapHOi abo NpoKaTHOI Bi Koneca kpaHa; r — 3 60nToBUMU OPUKLINHUMU MOSACHUMM
3’eHaHHSMU BiA Koreca KpaHa

PucyHok 9.1 — Cxema nepefadi 3ocepepkeHoro HaBaHTaXXeHHs1 Ha CTiHKY 6anku
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9.2.3 Po3paxyHOK Ha MiLHICTb po3pi3HMX Ganok 2-ro i 3-ro knacis ABOTaABPOBOro i kopobyacToro
nepepisy (PUCYHOK 9.2), BUKOHaHKX 3i cTani 3 xapakTepucTu4HUM ornopom R, < 440 H/Mm? npu 3Ha-
YeHHsX [AOTUYHMX HampyxXeHb T, = |C2y|/AW < 0,9R; (okpiM onopHux nepepisis), cnia BUKOHyBaTy 3a
dopmynamu:

— MpU 3rUHI Y NROLLWHI HalbinbLoT xopcTkocTi (I, > 1)

M

x¥n <1; (9.10)
Cy B W,

Ryyc a

n,min
— NPV 3rMHI y 1BOX FOMOBHUX MIOLLUMHAX i 3HAYEHHAX AOTUYHMX HanpyxeHb T, = |Q, |/ (2Af) < 0,5R;

(okpim onopHux nepepisis)
M,vn M

+ y¥n
Cx Br Wxn,min Ryyc Cy Br Wyn,min Ryyc

<1; (9.11)

—npnr, < 0,5R npunmaetbea B, = 1,
—-npn0,5R, < T, < 0,9R;

4
Br=1,0—70’20 A (9.12)
a; +0,25( R,

ne oy =A; /A, — BiOHOLEHHA NIOLL NOMNepeYHnX Nepepisis nosca i CTIHKA (ANA HECUMETPUYHOIo
nepepisy A;— nnoLya nepepisy MeHLLoro nosica 6anku; ans kopobyacTtoro nepepisy
A, — CyMapHa nsouia nepepisy ABOX CTiHOK);

Cc,, C — KoediLiEHTN, 3HAYEHHSA SKNX NPUMMalOTbCS 3rigHo 3 gogatkom M (Tabnuuga M.2).

y
Mpwn gii y po3paxyHkoBomy nepepisi 6anku 3armHanbHOro MOMEHTY 3a BiACYTHOCTI MONepeyvHoi cunm
(y 30Hi uncToro 3ruHy) y cdopmynax (9.10) i (9.11) npunmatots B, = 1, a 3aMicTb KoedilieHTIB ¢, i C

y
BigMoBigHO:
cxm=0,5(1,0+c¢y); ¢ym=0,5(1,0+cy). (9.13)
PospaxyHok Ha MiLHICTb B ornopHoMy nepepisi 6anok (npu M, = 0 i My = 0) cnig BUKOHYyBaTK 3a
dopmynamu:
Qv
A, R

<1

Qg (9.14)
2AR.7,

SYC

Y pasi nocnabneHHs CTiHKKM oTBOpamu Ans 6onTiB niBy YacTtuHy cdopmyn (9.14) cnig MHOXUTK Ha
KoedilieHT a ;, WO BU3Ha4aeTbca 3a dhopmynoto (9.5).

Y 30Hax NpyxHux gedopmadin nepeBipKy MiLHOCTI 6anok 2-ro i 3-ro knacis cnig BUKOHyBaTu, 9K Ans
6anok 1-ro knacy.

y| <Af Yl Af
. [ | | |

I| Qy My, | Qy || 0,54,
Qxx P | IR | S
My 0,54 My

L ]

a — nBOoTaBpoBMIN nNepepis; 6 — kopobyacTui nepepis

PucyHok 9.2 — Cxemu nepepisis i Aitodi BHYTPILLHI 3ycunns
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9.2.4 Po3paxyHOK Ha MILHICTb pO3pi3HUX 6anok 3MiHHOro Mo OOBXWHI Nepepidy HeoOXiaHO BMKO-
HyBaTW, 9K Anga 6anok 1-ro 4m 2-ro knacy.

9.2.5 Po3paxyHOK Ha MiLHICTb HEPO3pPi3HMX 6anok NOCTINHOroO 3a JOBXMHOK ABOTaBPOBOro i KOPO6-
4yacToro nepepisie 3 ABOMa OCAMWU CUMETPII, O 3rMHAKTLCS Y MMOLWMHI HanWbBiNbLIOi XOPCTKOCTI, 3
CYMDKHUMM NPOroHamu, WO BiApPI3HAOTLCSA 3a AOBXMHOKW He BinbLue Hixk Ha 20 %, npy BUKOHAHHI BUMOT
9.4.6, 9.5.8, 9.5.9 i 9.5.14, ak npasuno, cnig BukoHyBaTtu 3a copmynoto (9.10), 9k Anga nepepisiB 2-ro
Knacy 3 ypaxyBaHHAM YaCTKOBOro nepepo3noAisly OnopHUX i MPOriHHNUX MOMEHTIB.

Po3paxyHkoBe 3Ha4YeHHS 3rMHanbHOro MOMEHTY HeOBOXiAHO BM3HaYaTy 3a OPMYSIOH:

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

ne M, .x — HanbinbWwmin 3aruHanbHUn MOMEHT y NPOroHi YW Ha OMopi, O BU3HAYAETLCA 3 PO3PaXyHKY
HepOo3pi3HOT Banku 3a yMOoBM NPYXHOI poboTK cTani;
Mgs  — YMOBHUI 3rHaNbHUA MOMEHT, LLIO OPIBHIOE:
a) y Hepospi3HmMx BGankax i3 BiNbHO 006NepTUMM KiHUAMM GinblIOMY i3 3HA4YeHb, OOEpPXKaHUX 3a
dopmynamu:

M
My =max{—>-1, (9.16)
1+2
!
Mer=0,5 My, (9.17)

e cuMBON max nepen irypHUMIU Oy>XKaMu 03Havae, Wo Crif 3HalTU MakcMyM BMpasy, HaBedeHoro
y OyXKax;

M;  — 3ruHanbHUIA MOMEHT Y KpanHbOMY NPOroHi, 064YMCNEeHN Sk AN BinbHO 06nepToi ogHONPo-
riHHOT Oanku;

a — BiAcTaHb Bi nepepisy, y AKOMYy i€ 3ruHanbH1uin MOMeHT M,, 00 KpalHbOoI onopw;

l — JOBXWHA KPanHbOro Mporoxy;

M,  — makcumarnbHWUN 3rMHanbHUA MOMEHT Y MPOMDKHOMY NPOroHi, 064MCNeHnin Sk Ans BinbHO

obnepToi 0gHONPOriHHOT 6anku;

6) B o4HONPOriHHMX | HEPO3pi3HMX Bankax i3 3awemneHmmu kiHuamun M, = 0,5 M3, ne My — Han-
GinbLwKiA 3 MOMEHTIB, 0BYMCNEHNX K AN 6anok i3 WapHipamu Ha onopax;

B) y 6anui 3 o4HUM 3aLleMNeHnM i pYruMm BinbHO 0bnepTuMm KiHuem 3HadeHHss M cnig BusHavatu
3a oopmynoto (9.16).

9.2.6 Po3paxyHOK Ha MiLHICTb HEPO3PI3HUX i 3aLlemIieHnx 6anok, Wo 3a40BOSbHAKTL BUMorn 9.2.5,
y BUNAAKy 3rvHy B ABOX FOSIOBHMX MAOLWMHAX chif BMKOHYyBaTu 3a chopmyrnoto (9.11) 3 ypaxyBaHHAM
4YaCTKOBOro Nepeposnoainy onopHMX i NPOriHHNMX MOMEHTIB Y ABOX MOSIOBHWUX MIOLMHAX BiANOBIAHO A0
Bumor 9.2.5.

9.2.7 Po3paxyHOK Ha MiLHICTb HEPO3PI3HMX i 3aLLeMneHnx 6anok, Wo 3a40BOMNbHATL BUMOrn 9.2.5,
9.4.6, 9.5.8, 9.5.9 i 9.5.14, ponyckaeTbcsi BUKOHyBaT 3a cdopmyrnot (9.10) gk po3paxyHOK nepepisis
3-ro knacy (3 ypaxyBaHHSAM rnepepo3noginy 3aruHasibHUX MOMEHTIB | yTBOPEHHAM NAAaCcTUYHUX LLAPHIpIB, a
TaKoX BMNMBY [AOTUYMHMX HanpyXeHb T, 3rigHO 3 9.2.3) y po3paxyHKOBMX Mepepisax, Ae Adi€ Makcu-
ManbHUA 3rMHanbHUA MOMEHT.

9.2.8 Po3paxyHOoK Ha MilHICTb BicTaneBux po3pisHux 6anok 4BOTaBPOBOIo i KOpobYacToro nepepisie
3 JBOMa OCAMU CUMETPIT NPU 3HAYEHHAX AOTUYHUX HaMNpyXeHb T, < 0,9R; , 1, < 0,5R, (0Kpim onopHmx
nepepisia) HeOOXiAHO BUKOHYBATU SIK pO3paxyHOK nepepisiB 2-ro knacy 3a popmMmynamu:

— NPV 3rvHi B NAOLWWHI HaWbinbLUoi »opcTkocTi (1, > l)

Myt <1 (9.18)
Cxr BM Wxn R

w'ec
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—npu 3rUHI Yy OBOX royioBHMX nriownHax

Myvn
Cxr Br1 Wxn R

M
" yIn o4, (9.19)
ywyc Cyr Wyn Ryfyc
Y dopmynax (9.18) i (9.19) nosHauveHo:

0y r+0,25-0,0833/r°

9.20
ol ar +0,167 ( )
YT of =Af A, r =Ry; IRy,,; Brq — KOBWDILIIEHT, SIKMIA NPUIMAETLCS TaKUM, LLO JOPIBHIOE:
—npnt, <0,5R, npuimaeTbest B4 = 1,0;
—npn0,5R, < T, < 0,9R;:
0,2 o,
Brq=1-—"H =1, (9.21)
arr+0,25( Ry,

(o

r — KoeqiLlieHT, AK1A NPUAMAETLCA TakuM, Lo AopiBHIOE 1,15, — Ana ABOTaBPOBOro nepepisy

i 1,05/ r— anga kopobyacToro nepepisy;

M, , M, — abComioTHi 3Ha4eHHs1 3rMHarbHNX MOMEHTIB y PO3paxyHKOBOMY Mepepisi.

Po3paxyHok GicTaneBux 6anok 3a HAgBHOCTI 30HU YNCTOrO 3r1MHY | B ONMOPHOMY Mepepisi, a Takox 3
ypaxyBaHHAM ocnabneHHs nepepisy cnig BUKOHyBaTK 3rigHo 3 9.2.3.

Y 30Hax npyxHux gedopmalin nepesipky MiLHOCTI BicTaneBux 6anok 2-ro knacy cnig BUKOHYBaTU siK
anga 6anok 1-ro knacy.

Mpu BM3HA4YeHHI NpormMHy GicTaneBnx Ganok MOMEHT iHepLUii nonepeYHOro nepepidy 6pyTTO Barnku
HeobXigHO MHOXUTKU Ha KoediuieHT 0,95.

9.3 Po3paxyHOK Ha MiLHiCTb 6arnok cyuLinbHOro nepepisy Ansa KpaHoBUX KONin

9.3.1 PospaxyHOK Ha MiLHiCTb Banok KpaHOBUX KOMiW, SIK MpaBwufo, Crig BMKOHyBaTW BiAMOBIOHO
00 9.2 Ha [ito BepTUKaNbHUX | rOPU30OHTanbHNX HaBaHTaXeHb, BU3HavyeHux 3rigHo 3 [1IbH B.1.2-2.

[nga 6anok ABOTaABPOBOro nepepidy 6e3 ranbMoBUX KOHCTPYKLIN 3rMHanbHUA MOMEHT M, y ropu-
30HTarbHilM NIIOWWHI NOBUHEH BYTN MOBHICTIO CNPUNHATUIA NEPEPiI3OM BEPXHBbOro nodca danku.

9.3.2 Po3paxyHOK Ha MilUHICTb CTIHOK 6amnok KpaHOBMX KOMiM (3a BUHATKOM 6anok, Lo pospa-
XOBYKTbCSA Ha BTOMY, ANt KpaHIB rpyn pexumis pobotn 7K y uexax meTtanypriiiux BupoobHuuTe i 8K
3rigHo 3 TOCT 25546) HeobxigHO BMKOHYBaTU 3a dopmynot (9.4). MNpn ubomy, y po3paxyHKOBOMY
nepepisi, po3TalloBaHOMYy Ha ornopax Hepo3pi3Hux 6anok, y gopmyni (9.4) 3amicTb koediuieHTa 0,87 cnig
npunmaTn koediuieHT 0,77.

9.3.3 MiuHICTb CTUCHYTOI 30HKM CTIHOK BGanok KpaHOBUX KOS, WO pO3paxoByHTbCA Ha BTOMY, ANs
KpaHiB rpyn pexumis pobotn 7K (y uexax metanypriiHux snpobHuuts) i 8K 3rigHo 3 TOCT 25546,
BMKOHaHWUX 3i cTani 3 rpaHuueto TekydocTi go 440 H/mm?, cnip BMKOHYBaTU 3a hopmynamu:

2 2 2
Y;Bk \/(Gx +Gloc,x) _(Gx +Gloc,x)cloc,y +Gloc,y +3(Txy +Tloc,xy) = 1’ (9'22)
y
Tn
0 (6, +0100x) <1, (9.23)
y
;—"(G loc,y TOr) ST, (9.24)
y
Yn (¢ 4 t1p ) <1 (9.25)
Ri Txy Tloc,xy Tf,xy =1 .

S
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ne B, — KoewilieHT, AKniA NPUIMAETLCA TaknMm, Lo AopiBHIOE 0,77 — nNpu po3paxyHKy nepepisis,
po3TalloBaHMX Ha onopax Hepo3pi3Hux 6anok, Ta 0,87 — npu po3paxyHKy po3pi3HMx Banok
Y MPOroHi;

¥R o _2Mit, _Q

Sioc,y = » Of v Txy = ,
Lsqt / t h
ef 1w >f w ' w (9.26)

_ Mx _
Ox = Y'» Oloc,x _0’256100,y’
xn

:0,36100‘}/, :0’256fy

Tloc, xy Tf,xy
TYT M, i Qy — BIAMOBIOHO 3rMHaNbHMI MOMEHT i MONepeYHa cuna y nepepisi 6anku Big po3paxyHKOBOro

HaBaHTa)XXeHHS, Lo BU3Ha4vaeTbesa 3rigHo 3 [16H B.1.2-2;

y — BiACTaHb A0 po3rnsagyBaHOi TOYKWU CTiHKK Barku, Wo OOPIBHIOE NOMOBUHI il BUCOTH;

Vi1 — KOemilieHT 36inbLUeHHS 30CepeIkeHOro BEPTUKanbHOIo HaBaHTaXeHHs Bif OOHOro
Koneca KpaHa, Lo npunmMaeTbea 3rigHo 3 [16H B.1.2-2;

F,  — pospaxyHKkoBe ekcnnyarauiiHe 3Ha4eHHs 30CepeIXkeHOro BepTMKanbHOro HaBaHTaXeHHs
Bifl OOQHOrO Koreca KpaHa;

lo;1  — PO3paxyHKOBa [JOBXWHA YMOBHOI NIOLLAAKN, Yepes Ky NepeaacTbcs 30cepeKeHe
HaBaHTaXXEHHS, LLIO BU3HAYa€ETbCA 3rigHO 3 BUMoramun 9.2.2;

M;  — micueBuin KPyTHUA MOMEHT, LLIO BU3HAYaeTbCH 3a hOpMyrio:

M =v¢ve1F e +0,75Q;h,, (9.27)
e e — YMOBHWI EKCLEHTPUCUTET, LLIO NpuMMaeTbea 15 mm;
Q; — po3paxyHKOBe ropu3oHTarnbHe HaBaHTaXeHHs (6iuHa cuna), ke cnpsiMoBaHe Bronepexk

00 HanpsMKy KpaHOBOi Korii, 06yMOBIEHe NepekocaMy MOCTOBUX KpaHiB i Henapanenb-
HICTIO KpaHOBMX KOMiK, WO NpuinmMaeTbes BignosigHo ao bH B.1.2-2;
h,  —BucoOTa KpaHOBOI penku,
Iss =1lp +1p =1, +0,33) b, t,-3 — CyMa MOMEHTIB iHepLii Npu KpyYeHHi BiANoBiaHO peviku I, i nosca Iy,
i

Ae b; i t;— BiANOBIOHO LUMPWHA | TOBLUMHA NMUCTOBUX €IEMEHTIB, L0 YTBOPIOOTL BEPXHill MOSAC,
y TOMY 4YMUCAi NONULb | NOSCHUX KYTUKIB.
Yci cknagoBi Hanpy»keHoro ctany y chopmynax (9.22) — (9.26) cnig npuimati 3i 3Hakom "nntoc”. Okpim

LIbOro, Npv 064YMCNEeHHI 3Ha4YeHb HanpyXeHb G , i Ty HeobxigHoO BpaxoByBaTu BUMOrn 9.2.2.

9.3.4 Po3paxyHOK Ha MiLHICTb nigBiCHMX Ganok KpaHoBMX KoM (MOHOPEWOK) Chif BUKOHyBaTW 3
ypaxyBaHHAM MiCLIeBMX HOpMaIribHUX HanpyXeHb Bid TUCKY Koreca KpaHa, SKi CnpsiMOBaHi B34OBX Ta
Brnonepek oci 6anku Ta He AitoTb OAHOYACHO.

9.3.5 Po3paxyHoK Ha MiLHicTb BicTaneBmx 6anok KpaHOBMX KOS 4BOTaBPOBOro nepepisy 3 Asoma
ocAMM CUMMETPIl 6e3 ranbMOBMX KOHCTPYKLUi Ans KpaHiB rpyn pexumiB pobotn 1K — 5K 3rigHo 3
FOCT 25546 npw r =R /RyW <1,5 gonyckaeTbcs BUKOHyBaTu 3a dopmynoto (9.19), y sk cnig
npuamaTu:

My— 3rMHaNbHUA MOMEHT Y FOPU3OHTasTbHIN MAOLLMHI, LLO MOBHICTIO NepefaeTbCsl Ha BEPXHIN nosic
Oanku;

W,, = W), — MOMEHT ornopy nepepisy BepxHbOro nosica Barnku BiAHOCHO OCi y — ¥;

Cyr— KoediliEHT, KN NPUMMAETLCS TakMM, WO gopiBHioe 1,15.

Po3paxyHOK Ha MiLHICTb CTIHOK BicTaneBnx 6anok KpaHOBMX KON Crig BMKOHyBaTW BiAMoOBIAHO A0
Bumor 9.3.2.

9.4 Po3paxyHOK Ha 3aranbHy CTiMKiCTb 3rMHaNbHUX eNeMeHTIB CyLinbHOro nepepisy

9.4.1 Po3paxyHOK Ha 3arasnbHy CTilikicTb ABOTaBpPOBUX 6anok 1-ro knacy, a Takox dictanesmx 6anok
2-ro Knacy npu BukoHaHHi Bumor 9.2.1 i 9.2.8 HeobxigHO BUKOHYBaTK 32 oopMynamMu:
— NPV 3MWHI Y NAOLWMHI CTiHKK, WO 36iraeTbCs 3 NOLMHO CUMETPIT nepepisy
M
LG SV (9.28)
) ch Rch
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—npu 3rUHI Yy OBOX royioBHMX nriownHax

M M
oy Zytn g (9.29)
) ch Ryyc Wy Ryyc
ne ¢, — KoeilieHT CTIMKOCTI Mpu 3ruHi, L0 BU3HaAYaeTbCA 3a JoaaTkom H;

W,, — MOMEHT onopy nepepiay BifJHOCHO OCi X — X (PUCYHOK 9.2), 064MCneHnin Ans CTUCHYTOro
nosica enemMeHTa;
W, — MoMeHT onopy nepepisy BiAHOCHO OCi y — y (PUCYHOK 9.2), 110 36ira€TbCst 3 MIIOLLMHOI0
3rUHY.

[ins Gictanesux 6anok y chopmynax (9.28) i (9.29), a Takox nNpu BU3Ha4eHHI ¢, cnif 3amiHnTh R, Ha
Ry

9.4.2 MNpu BU3HAYEHHI 3HAYEeHHs ¢, 3a PO3PaxyHKOBY [OBXMUHY Ganku I, cnig npuimaTt BiacTaHb
MiXK TOYKaMW 3aKpinfeHHA CTUCHYTOro nosica Bif ropuM3oHTanbHUX NepeMilleHb, CPSMOBaHUX NeprneH-
OVKYNSIPHO A0 NAOLLMHN 3rMHY (By3namu NO3L0BXHIX Y/ NonepeyHuX B’a3€em, By3namMu KpinfeHHs XXopcCT-
KOro HacTuIy), a 3a BiJCyTHOCTi TaKMX 3aKpinneHb — reOMeTPUYHY JOBXUHY enemeHTa (I = I, ae [ — nporiH
6anku). 3a po3paxyHKOBY [JOBXMHY KOHCOMI CNif NPUAMaTh: reoMeTpuUYHy JOBXUHY enemeHTa (lys =1, ae
[ — AOBXMHa KOHCOMI) — 3a BiACYTHOCTI 3aKpinyieHHA CTUCHYTOro nosica KOHCOMI Ha il BiNbHOMY KiHLUi Big
FOPU3OHTaNbHNX NEepeMilleHb i3 MAOLWMHA 3rMHY; Ta BiACTaHb MK TOYKaMU 3aKpinneHHa CTUCHYTOro
nosica — Npu PO3KPINIeHHi CTUCHYTOro nosica KOHCOSi Ha BiflbHOMY KiHLi Ta B30OBX JOBXUHN.

9.4.3 Po3paxyHoK Ha 3aranbHy CTilKiCTb 6anok KpaHOBMX KoMt ABOTaBPOBOro nepepisy Cnig BUKO-
HyBaTW 3a dhopmynoto (9.29), y skin HeobXxigHO NpuMaT: My — 3rMHanNbHUN MOMEHT Y rOpPU30OHTasbHIN
MSOLLMHI, O MOBHICTIO MepefaeTbCsa Ha BEPXHi nosac Ganku; Wy = Wyf — MOMEHT Onopy nepepisy
BEPXHbOro nosica BigHOCHO OCi y — y.

9.4.4 3aranbHy CTikicTb 6anok 1-ro knacy, a Takox bictaneBux 6anok 2-ro knacy cnig BeaxaTu
3abe3neyveHo:

a) npu nepegadi HaBaHTaXXeHHS Ha 6anky Yepes CyLinbHWI XXOPCTKUA HacTUI (3aniso0eToHHI nnnTn 3
BaXXKOro, NEerkoro Ta HiagptoBaToro 6eToHy, NMOCKUIA i NpodinboBaHUA MeTaneBun HaCTUM, XBUNACTY
cTanb TOLLO), WO HenepepBHO O0BNUPAETLCA Ha CTUCHYTUIN Nosic 6anku Ta HagiiHO 3 HUM 3B’sA3aHWN i3
3acToCyBaHHSIM 3BaploBaHHs, 60MTiB, CAaMOHapPI3HMX rBUHTIB TOLLO; NMPU LbOMY CUINW TEPTH BpaxoByBaTu
He cnig;

. , - 1. R
©) Npn 3HaYEHHAX YMOBHOI THY4KOCTi CTUCHYTOrO nosica 6ankun i, = %” ?yf , LLIO HE NepeBULLYIOTb

3HaYeHb rPaHNYHOI YMOBHOI MHYYKOCTi CTUCHYTOrO Mosica A, , Siki BU3HaualoTbCs 3a hopmynamu Tab-

nmui 9.1 gna 6anok CUMETPUYHOrO | aCMMETPUYHOrO ABOTABPOBOro Nepepisis; Npu LboMy, 6anku acu-
METPUYHOro nepepidy 3 Ginbll PO3BUHYTMM CTMCHYTUM MOSICOM MOBWHHI NEpPEBIpATMCE 3a hOPMYIIo
(9.28) i MmaTn BigHOLLEHHS LUMPWUHM PO3TSArHYTOro Nosica A0 LUMPUHU CTUCHYTOrO Nnosica He MeHLue Hixk 0,75.

Ona ctucHyTtoro nosica ©anku, obpamneHoro pebpamu, 3HAYEHHSI TPAHUYHOI YMOBHOI FHYYKOCTI
CTMCHYTOro nosica Xub, ofepxaHe 3a Tabnuueto 9.1 ak gns 6anku 3i cTMCHYTUM nosicom 6e3 pebep,
OOMYyCKaeTbLCA 30INbLUNTY LLUMSXOM MHOXEHHS Ha KOeIiLieHT 1 = iyr /iy >1,0, pe iy,i iy— pagiycu iHepuii
BiJHOCHO OCi y — ¥, MM, oB4YMCrneHi Ans po3paxyHKOBUX MepepisiB, SKi CKNagatTbCs 3 MnonepeyvHux
nepepisie BiANOBIAHO CTUCHYTUX NOsCIB i3 pebpamun Ay Ta 6e3 HUX A;, @ TakoX 3 NPUNErnux Ao HUX
AINAHOK CTIHOK 3ararnbHoto nroLleto BianoBigHo A, = A, + 0,25 A, iA=A;+ 0,25 A, .
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Tabnuua 9.1 — YMOBHa rpaH/yHa rHy4KicTb CTUCHYTOrO nosica

YMOBHa rpaHn4Ha rHyykicTb CTUCHYTOrO nosica

Micue NnpuKnagaHHA HaBaHTaXXeHHA ﬂpOKaTHOT um 3BapHO.I. Ganku kub

flo Bepxtioro nosca %, =0,35 +o,0032tt’f +(o,76—o,02‘t’szf (9.30)
f f 0

HO Himiboro nosica % =0,57 +o,0032tt’f +(o,92—o,02‘t’szf 9.31)
f f 0

HesanexHo Big piBHA NpUKNageHHs _ by b; \ by
HaBaHTaXKEHHS NPU PO3PaxXyHKy AiNSHK Ayp =0,41 +0,0032? +(0=73 _0’016t] (9.32)
Banku M B’35IM1 YW NPU YUCTOMY 3MUHI f F/70

MpumiTtka 1. bri t;— BIONOBIAHO WMPWHA | TOBLUMHA CTUCHYTOrO MOSACA;
hg — BiACTaHb MiXX 0CAMU (LLEeHTPaMM Mac) NOSICHNX NUCTIB.

Mpumitka 2. 3HadyeHHst A, cnig BusHavat npu 1<hy /b, <6 Ta 15<b, / t, <35, ans 6arok 3 BiAHOLEHHSIM
b; I t; <15y chopmynax uiei Tabnuui npuinmaeTbea by / t; =15. B
Mpumitka 3. ina 6anok 3 60NToBUMY (DPUKLIIRHUMMN NOACHUMU 3'€AHAHHAMMN 3HAYEHHS A, CMif MHOXUTU Ha 1,2.

Mpumitka 4. 3HaueHHs A, AONYCKAETLCS 36IMbLUMTI MHOXKEHHSIM Ha KOeiLieHT IRyl c,pec=MIW,y,.

9.4.5 [MpukpinneHHa OO CTUCHYTOro nosica Ganku XXOPCTKOro HacCTUAy, €feMEHTIB NO3O0BXHIX un
nonepeyvHux B’a3ew, siki NOBUHHI 3abe3neyyBaTu 3aranbHy CTINKICTb 3rMHaNbHOro enemeHTa, HeobxigHo
po3paxoByBaTW Ha Ait0 PaKTUYHOT YN YMOBHOI MOMEPEYHOI CUMKN; NP LbOMY YMOBHY MOMNEpeYHy cuny
cnig BM3HavaTu:

— NPW POS3KPIMSEHHI CTUCHYTOro nosica 6ankn B OKpeMux By3nax — 3a copmynoto (8.14), y skin
KoeiLieHT ¢ HeobXiaHO BM3HaY4aTH 3a KPUBOIO CTIMKOCTI b NMPU THYYKOCTI A, = [ ¢ /iy (ne i,— pagiyc iHepuii
BIOHOCHO OCi y — y MOMepeyHoro nepepisy CTUCHYTOro Nosica pa3oM i3 NPUMErnow LifsHKOK CTiHKU
3aranbHoto nnoweto A =Aq+ 0,25 A, a N obumcnioBaTt 3a (oopMyrioto:

N=AfRy+ 0,25 Ay Ryw , (9.33)
ae Ryfi RyW— PO3paxyHKOBI ONopwu cTani CTUCHYTOro nosca i CTiHKM BiAMNOBIAHO;
— Npu HenepepBHOMY PO3KPINNeHHi CTUCHYTOro nosica 6anku — 3a opmMynoto:

3Qy,

_ fic

Qfic = o (9.34)
ae Qf. — YMOBHa nonepeYyHa cuna, Wwo npunagae Ha oAMHULI0 AOBXMHU CTUCHYTOrO nosca oanku,

H/mm;
Qs — YMOBHa rorepeyHa cuna, sika 0b4ncnoeTbes 3a opmyroto (8.14), y skin npuimaroTb
¢ =1, a N— obuncntotoTb 3a popmyrioto (9.33);
I — JOBXMHA CTUCHYTOro nosica 6anku.
9.4.6 3aranbHy CTilKiCTb 6anok i3 nepepizamu 2-ro i 3-ro knacie cnig Beaxkatn 3abesnedeHoro npu

BMKOHaHHI Bumor 9.4.4, a) abo 9.4.4, 6). B octaHHbOMY BMNaaKy 3HAYEHHA rPAHNYHOT YMOBHOT FHYYKOCTI
CTUCHYTOro nosica Xub, LLIO BM3Ha4aeTbcAa 3a dpopmynammu tTabnuui 9.1, HeOBXiAHO MHOXUTK Ha Koedi-

LLiEHT:
5=1-0,6(cqy, —1)/(c, 1), (9.35)
Ae cq,  — KoedilieHT, AKkui 3MiHIoeETbCA B Mexax 1,0< ¢4, < ¢, Ta B nepesipkax BpaxoByeTbCA 3a
OBOMa 3HaYeHHsIMU, SIKi BU3HAYalTbCs 3a hopMynamu:
M

X

c, =——>*  abo ¢, =B,c,, 9.36
1x WanyYC 1x Br X ( )
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Ae M, —3rMHanbHUA MOMEHT Y PO3paxyHKOBOMY Mepepisi;
B, — KoeqilieHT, Wo BU3Ha4YaeTbCs 3a popmyroto (9.12);
Cy — KoeqiUieHT, Wo NpUAMaeTbCS BiAMNOBIAHO Ao Tabnuui M.1.

Mpy ubOMy OonycKaeTbCA NPUAMATU 3HAYEHHSI TPaHMYHOI YMOBHOI MHYYKOCTI CTUCHYTOro nosica
Banku:
3 p — Y PO3paxyHKOBUX Nepepisax 6arnku, aki nepesipATLCA 3 BpaxyBaHHAM PO3BUTKY OOMEKEHMX

nnacTuYHMX gedopmalLiin;
Ayp — Y PO3paxyHKOBMX Mepepidax Ganku, Ae BUHUKATb HOPMarbHi HanpyXeHHs, Lo He nepe-

BULLYIOTb FpaHULLi NpyxHocTi, a came s =M/ W, . < R, v,.
BpaxyBaHHS po3BUTKY OOMEXEHMX NIAacTUYHUX AedhopMaLii Npu po3paxyHKy 0anok i3 CTUCHYTUM
MosicoM, Mepepi3 SKOro € MeHLUM 3a Nepepia po3TArHyTOro nosica, AoMyCKaeTbCs NULLE MPU BUKOHAHHI

BumMor 9.4.4, a).

9.5 MNepeBipka micLeBOI CTIMKOCTI CTIHOK i MOACHUX NUCTIB 3rMHaNbHUX eNeMeHTIB
CyuinbHOro nepepisy

9.5.1 MicueBy CTilkicTb CTIHOK Ganok 1-ro knacy cnig BBaxaTu 3abes3nedeHoro, SKWO BUKOHaHI

_ R
Bumorn 9.4.1 — 9.4.5, 9.5.1, 9.5.3 — 9.5.5 i yMOBHa THYYKICTb CTiHKM A, :l;'f”c ?y He rnepeBuLLye

w
3Ha4YeHb:
3,5 — 3a BiACYTHOCTI MiCLIEBOr0 HaMNpPy>XeHHA y 6ankax 3 4BOCTOPOHHIMW MOSICHAMMW LLUBaMWU;
3,2 — Te came y H6ankax 3 04HOCTOPOHHIMW MOSICHNMW LLUBaMU;
2,5 — 32 HasgABHOCTI MiCLLEBOrO Hanpy>eHHs1 y 6arnkax 3 ABOCTOPOHHIMW MOSACHUMMW LLUBAMMW.
Mpn ubOMy HeOoOXigHO BrALUTOBYBATM OCHOBHI MOMepeYHi pebpa >XOPCTKOCTI Ta OrnopHi pebpa
BignosigHo 00 9.5.9, 9.5.111i 9.5.13.

9.5.2 lNepeBipKy MiCLIEBOI CTIMKOCTI CTiIHOK 6anok 1-ro knacy cnig BUKOHyBaTW ANsi PO3paxXyHKOBUX
nepepisis, Ae AiloTb HaMGINbLLI CTUCKANbHI HAMPYXEHHA G, CepeaHi AOTUYHI HanpPy>XeHHs1 T Ta MiCLEBI
HOPMaribHi HanpyXeHHs G ., 0BYMOBIEHI 30CepeKeHNM HaBaHTaXeHHAM, MPUKNageHnM [0 nosca
Ganku. Mpu LbOMY HOpMarnbHi CTUCKanNbHI HaNpPyXeHHA ¢ HEOOXiAHO BM3HAYaTW Y HeBEe3neyHNxX TovKax
nepepisy CTiHKM | NpuAMaT B pO3paxyHoOK 3i 3Hakom "nitoc”.

CknapfoBi HanNpyXeHoro cTaHy ¢ i t cnig obuyucnoBaTth 3a hopmMmynamu:

c = My , (9.37)
Ixn

=9 (9.38)
hW tW

ae M i Q — cepeaHi 3Ha4yeHHs BiANOBIAHO 3rMHANbHOrO MOMEHTY i MOMEepPeYHol cunu, Wo AiloTb y
Mexax Bigciky. AKwo:

— [OBXWHa BIACIKY & NepeByLLYy€e NOro po3paxyHKoBY BUCOTY hs, TOAI 3HAYEHHA BHYTPILLHIX 3ycuns M
i Q HeoOxigHO obumcnioBatTy 9K cepefHi ona Ginbll HaNpy)XeHOI AiNAHKM BiACIKY 3 AOBXMHOW, LLO
AOPIBHIOE h;

— Yy Mexax BIACiKy 3rMHanbHUA MOMEHT abo nonepedHa cuna 3MiHIOTb CBIil 3HaK, TO iX CcepeaHi
3HaYeHHs cnig obumcnioBaTh AN Takoi AiNAHKM BIiACIKY, Ae AiloTb BiANOBIOHI BHYTPILLHI 3yCUnnist O4HOro
3HakKa;

a — BijCTaHb MiXX 0OCcAAMM nonepeyvHmx pebdep KOpPCTKOCTI;

hg¢s— po3paxyHkoBa BUCOTa CTiHKM, LLO NPMIUMAaETLCA BiAMNoBiAHO Ao Bumor 8.3.1.

Micuesi HopMarnbHi HanpyXeHHs G ;.. (o loc,y)’ LLIO BMHMKAIOTb Y CTiHUi 6anku Big 30cepeskeHoro
HaBaHTaXXeHHs, NpUKNageHoro Ao nosica 6anku, cnig Bu3HayaTty BignosigHo 0o 9.2.2i 9.3.3.

Ona Tnx BigcikiB CTiHKM ©anku, B SKMX 30CcepeaXeHe HaBaHTaXXEHHsI NpuKnageHe Ao po3TArHyToro
rnosica, OIHOMacHO Crlifl BpaxoByBaTy NuLLE KOMMOHEHTU G i T abo G, i T.
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9.5.3 MicueBy CTilKiCTb CTiHOK 0anok 1-ro knacy CMMETPUYHOro nepepisy, YKPIinneHnx nuve
OCHOBHMMMU NnonepevHMu pebpamm XXOPCTKOCTI, MPU 3HAYEHHSX YMOBHOT FTHYYKOCTI CTiHKN XW <6 R, /o

cnig BBaxkaTu 3abe3neyveHoto, SKLLO BUKOHAHA yMOBa:

2 2
Yn _ || O, Sioc {TJ <1, (9.39)
Te Ser Gloc,cr Ter

A€ G, G .., T— CKNafoBi HAaNpyXXeHoro cTaHy, Aki BU3Ha4atTbCA BianosiaHo Ao 9.5.2;

G, — KPUTUYHE HOpMarnbHEe HanpyXeHHs, Lo 0BYMCIIOETLCA 3a (DOPMYIIOH:
c.. R
_Jer ity
Oor =——5 (9.40)
A’W
C,  — KoedilieHT, Lo B13HaY4aeTbes 3rigHo 3 9.5.4 — 9.5.6;
G joc.cr — KPUTUYHE MiCLieBEe HOPMarbHE HamnpyXeHHs, Lo 06YMCIOETLCA 3a POPMYIIOLD:
c,cr R
_J1v2y
Csloc,cr - —2 ) (9.41)
w
Ae ¢4 i ¢y — KoedilieHTH, Lo BM3HaYaTbea 3rigHo 3 9.5.5;
To  — KPUTUYHE JOTUYHE HanpyXXeHHs, WO 064MCnoeETLCA 38 (DOPMYIIOH:
0,76 |R
- =10,3| 1+ 5 % (9.42)
My 7“d
Ae p, — BiHOWEHHS BiNbLIOI CTOPOHM Bi,u,ciKy CTiHKM 0O MEHLLOT;
Xd — YMOBHa FHYYKiCTb CTiHKM kd = —,/
TYyT dg — MEHLLa CTOPOHA BIACIKY CTiHKM ( efa6o a).

9.5.4 [Ina cTiHOK ©anok, micueBa CTIMKICTb SKMX MNepeBipsieTbCs BignoeigHo Ao Bumor 9.5.3 3a
BIAICYTHOCTi MiCLIEBMX HOpMarnbHWX HanpyxeHb (o, =0), koediuieHT ¢, y copmyni (9.40) cnia
BM3Ha4yaTu 3a Tabnuueto 9.2 3anexHo BiA BuAY MOSCHUX 3'€f4HaHb i 3Ha4YeHHs koedpiuieHTa 5, LWo
obumncnioeTbesa 3a PopmyIoto:

3
b (t
8 =B, f[fJ , (9.43)
hef tw
ne B,, — KoewilieHT, 3Ha4YEHHA AKOro NpUMMaeTbes 3a Tabnuueto 9.3;

bs, t; — WMpUHA | TOBLUMHA CTUCHYTOro nosica 6anku.

Tabnuusa 9.2 — 3HaueHHs KoedilieHTa ¢, 3a BiACYTHOCTI MiCLIEBUX HOPMaIbHUX HanpyXeHb

MosicHi 3’eaHaHHS 3Ha4YeHHs ¢, Npu 3, LLLO AOPIBHIOE
6anku <08 1,0 2,0 4.0 6,0 10,0 > 30,0
3BapHi 30,0 31,5 33,3 34,6 34,8 35,1 35,5
BonTtoBi ppuKLinHI 35,1

43



JBH B.2.6-198:2014

Tabnuus 9.3 — 3HaueHHa KoedilieHTa B, ,

Banku YMoBY poboTh CTUCHYTOrO nosica Bro
KpaHoBux konin KpaHoBi penkun He npuBapeHi 2,0
KpaHoBi penkun npuBapeHi 0
[HLLi [Mpn HenepepBHOMY OONMPaHHI NANT HACTUIY o0
B iHWKX Bunagkax 0,8
MpuwmiTtka. [ng Bigcikie 6anok kpaHoBUX KOMil, A& 30CepedXeHe HaBaHTAXEHHs NpUKnageHe 40 po3TArHyToro
nosca, koedilieHT ., HeobxiaHo NpuMMaTh TakuMm, Wwo aopisHioe 0,8.

9.5.5 [Ina crtiHok 6anok, MicueBa CTINKICTb SKMX MepeBipseTbca BignoeigHo Ao Bumor 9.5.3 3a
HasABHOCTI MiCLIEBMX HOPMarnbHUX HanpyxeHb (o, # 0) (pucyHok 9.3), nepeBipKy CTiHKM 3a hopmynoto
(9.39) cniig BUKOHYBaTK 3anexHo Bif BiAHOLIEHHsI PO3MIpiB BiACIKy a / h;:

a) npw BigHoLweHHi a / h,; < 0,8 3HaYEHHA KPUTUYHUX HOPMarbHUX HanpyXeHb ¢ . Cnig BU3Ha4YaTu
3a dhopmynoto (9.40) 3 ypaxyBaHHAM BuMor 9.5.4.

AKLio 30cepemkeHe HaBaHTaXXeHHS NpUKnageHe 40 po3TArHyToro nosdca 6anku, Toai npu nepesipui
MiCLLeBOI CTIMKOCTI CTIHKM MpW OHOYaCHii Ail MiCLUeBUX HOPMamnbHUX G ., Ta AOTUYHMX T HaMpyXeHb
(pycyHok 9.3, 6) Npu BU3HaYeHHi koedilieHTa & 3a chopmyroto (9.43) 3HaueHHs by i t; cnig npuimaTti sk
LUMPVHY | TOBLUMHY PO3TArHYTOro nosca 6anku;

Gy Ot

hef

[T
LT

hef
Bt
Q
a
T

Ot a [ Ot Oc l a Oc

a—npum ﬂpVIKJ'IaLI,eHHi 30CepeKeHOro HaBaHTaXXeHHA 40 CTUCHYTOro nosAca; 6 — Te came go PO3TArHYTOrO

PucyHok 9.3 — Cxema fingHku 6anku, ykpinneHoi nonepevHmmn pebpamm >XopCTKOCTI

6) npu BigHoweHHi a/hy > 0,8 nepesipky MicLEBOI CTIKOCTI CTiHKM 3a copmynoto (9.39) cnia
BMKOHYBATW ABiui:

— MpY 3HaYeHHi ¢ ., obuncneHomy 3a dopmynoto (9.40) 3 ypaxysaHHaAM BuMor 9.5.4 i npu Takomy
3HaYEeHHI G iy o » AN OBUMCTIEHHS IkOTO 3a hopmyrnoto (9.41) Npu BU3HAYEHHI KOediLieHTIB ¢4 i C,
3aMiCTb po3mipy a HeobxigHO NpuHATKU po3mip a; = 0,5a npn 0,8 <a/h, <1,33 1a a; = 0,67h,s npwn
alhg >1,33;

— MNPV 3HaAYEHHAX G, | S loc.cr » 06umMCneHnx 3anexHo Bif PakTUYHOro BiAHOLWEHHS a/ h,; (AKWOo
alhg >2,0, y pospaxyHky cnig npuimatu a / h, =2,0)); npu LboMy KoedilieHT ¢, y dopmyni (9.40)
cnig Bu3Ha4vaTu 3a Tabnuueto 9.4.

3HaYeHHs1 KPUTUYHWX MICLEBMX HOPMarbHUX HamnpyXeHb G .. ., CMif BU3HA4YaTH 3a HopMmyrioto
(9.41), pe:

Cq — KoedilieHT, o npunmMaetbecsa 3a Tabnuueto 9.5 3anexHo Bif BigHoweHb a/hy (@q/ hy) i
3HaveHHA p =1,041, / hy; (TYT BeNuuuHy I s cnig BU3Ha4YaTy BignosigHo Ao 9.2.2);

C, — KoedilieHT, Wo npuimMaeTbes 3a Tabnuueto 9.6 3anexHo Bid BiaHOWweHb a/hy (@q/hy)
3HaYeHHs 3, Wo obuncnoeTbea 3a hopmynoto (9.43); ana 6anok 3 6oAToBUMM PPUKLIMHUMN NOSCHUMMU
3’egHaHHAMM cnig npunmaTn & = 10.
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3HaYeHHs KPUTUYHUX JOTUYHUX HaMpyXeHb T, B YCIX BUNaakax cnig obumcniosaTy 3a hakTU4HUMK
reoMeTpUYHMMK po3mipamm BiOCIKy.

Tabnuusa 9.4 — 3Ha4yeHHA KoedilieHTa C,, 3a HaABHOCTI MiCLIEBUX HOPMarbHUX HaNpyXeHb

3HaueHHs koedilieHTa ¢, npua/h, aboa/(2h,), Wo AopiBHIOE

<0,8 0,9 1,0 1,2 1,4 1,6 1,8 >2,0
3a Tabnuueto 9.2 37,2 39,2 45,2 52,8 62,0 76,2 84,7
Tabnuusa 9.5 — 3HayeHHA KoedilieHTa ¢4
3HaueHHs koedilieHTa ¢4 Npy BigHOWeHHi a / h,s (a4 / hy ), WO AOPIBHIOE
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 34,9 28,5 245 21,7 19,5 17,7 16,2
0,15 38,9 31,3 27,9 23,0 18,6 16,2 14,6 13,6 12,7 12,0
0,20 33,9 26,7 23,5 19,2 15,4 13,3 12,1 11,3 10,7 10,2
0,25 30,6 249 20,3 16,2 12,9 11,1 10,0 9,4 9,0 8,7
0,30 28,9 21,6 18,5 14,5 11,3 9,6 8,7 8,1 7,8 7,6
0,35 28,0 20,6 18,1 13,4 10,2 8,6 7,7 7,2 6,9 6,7
0,40 27,4 20,0 16,8 12,7 9,5 7,9 7,0 6,6 6,3 6,1

Tabnuusa 9.6 — 3HauyeHHa KoedilieHTa ¢,

3Ha4eHHs koedilieHTa ¢, Npu BiaHowweHHi a / hs (a4 / hy ), WO OopiBHOE

0 0,50 0,60 0,67 0,80 1,00 1,20 1,40 > 1,60
<1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56

2 1,64 1,64 1,64 1,67 1,76 1,82 1,84 1,85

4 1,66 1,67 1,69 1,75 1,88 2,01 2,09 2,12

6 1,67 1,68 1,70 1,77 1,92 2,08 2,19 2,26
10 1,68 1,69 1,71 1,78 1,96 2,14 2,28 2,38
> 30 1,68 1,70 1,72 1,80 1,99 2,20 2,38 2,52

9.5.6 MicueBy CTilKiCTb CTiIHOK 6anok 1-ro knacy acumMeTpuyHOro ABOTaBPOBOro nepepisy (3 GinbLu
PO3BUHYTUM CTUCHYTMM MOSICOM), YKPIMNMEHUX TiNbKM OCHOBHMMMW MONEpeYHnMn pebpamm >XOPCTKOCTI,
cnig BBaxaTn 3abe3neyeHoto, AKwo ymosa gopmynm (9.39) Oyae BUKOHaHA 3 ypaxyBaHHAM Takux 3MiH:

— NPV BU3HAYEHHI 3HAYEHb KPUTUYHUX MICLIEBMX HanpyXeHb o, 3a chopmynoto (9.40), y dopmyri
(9.43) 3amicTb 3Ha4YeHHs h s crig NpuiiMaT NOABOEHY BUCOTY CTUCHYTOT 30HU CTiHKK 2h;

— npv BiaHowWweHHia / (2h,) > 0,8 i HAsBHOCTI MiCLIEBMX HOPMarbHUX HaMNpPYXeHb (G ;,, # 0) HeobXiaHO
BUKOHYBaTK [Bi Nepesipku, BKasaHi y 9.5.5, npunmatoun hs = 2h, npn BU3Ha4YeHHi ¢, 3a Tabnuueto 9.4 i
c ., 3a hopmynoto (9.40).

3HaYeHHA KPUTUYHUX OOTUYHMX HampyXeHb T, | KPUTUYHMX MICLIEBMX HOPMarbHUX HamnpyXeHb

O joc,cr CTIA BU3HAYATY 32 PAKTUHHUMI FEOMETPUYHUMM PO3MIpaMK BiACIKY CTIHKW.

9.5.7 MicueBy CTIilKiCTb CTiIHOK 6anok 1-ro knacy acuMeTpuyHOro ABOTaBPOBOro nepepisy (3 GinbLu
PO3BUHYTUM PO3TATHYTUM MOSICOM), YKPINIEHUX TiNbKM OCHOBHUMW NOMNEpeYHMMM pebpamm >XOPCTKOCTI,
npyv ofHOYACHIM Aii HOpManbHUX G | AOTUYHUX T HaMpPyXeHb 3a BiACYTHOCTI MiCLUEeBUX HOPManbHUX
HanpyxeHb (o .. = 0) cnig BBaxaTn 3abe3neyeHoto, KO BUKOHYETbCS YMOBa:

0’5Y”61(2—aw +\/0LV2V +4Bi )31,

GCF yC

loc

(9.44)
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ae
c4,4—C (e} T c.. R

_ -1 2 _ cr _c 'y

Qy =— Bw _(J(]’ Ser =——=— —

c c T
1 1 cr Ay

TYT 641G, —HOPMAasbHi HanNpPy>XeHHs BiANOBIAHO CTUCKY | PO3TAry y HebesneyHnx Toukax nepepisy
CTiHKM, SiKi BU3Ha4atoTbcs 3a popmynoto (9.37) i npuimatoTbCs B pO3paxyHOK 3i CBOIMU
3HaKamu;

TiT, — BIANOBIOHO AOTUYHI | KDUTUYHI AOTUYHI HANPYXXEHHS, LLIO BU3HaYaTbCA 3a (hopMynamm
(9.38) 1 (9.42);
Cor — KoediLieHT, Lo BU3HaAYaETbCA 3a Tabnumueto 9.7 3anexHo Bif 3HaYeHHs o, .

Tabnuus 9.7 — 3HaueHHA KoedilieHTa ¢,

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 CTilKiCTb CTiHOK ©anok 2-ro i 3-ro knacis ABOTaBPOBOro i kopobyacTtoro nepepisis,
CMMETPUYHUX BIiOHOCHO 060X FOMOBHWX OCEN, Mepepi3 AKUX BWKOHAHWM 3i cTani ofHiei Mapku, Ta
GicTaneBux Ganok 3a BiACYTHOCTI Yy pO3paxyHKOBOMY Mepepi3i MICLLEBOr0 HOPMAasnbHOIO Hamnpy>KeHHs
(0100 =0) crig BBaXaTn 3a6E3MNEYEHOI0, SKLLO 3HAYEHHSI YMOBHOI MHYYKOCTI CTIHKU A, HE NEepeBMuLLye

3HaAYEHHS FPaHMYHOT YMOBHOI FHYYKOCTi CTiHKW L, , ke BU3Ha4yaeTbca 3a Tabnvueto 9.8. Y Tabnuui 9.8

uw?
3HaYeHHA CepeHiX JOTUYHUX HaNPYXXeHb T CMif NPUMaTH TaknuMm, Lo AoPiBHIOE T = Q /A, @ 3HAYEeHHA €
HeoOXxigHO obuucnoBaTth 3a hopmynamu:

— ans 6anku, nepepia SKoi BUKOHAHWUI 3i cTani ogHiei mapku

0,29

g = , (9.45)
\/0,0833—(c1x -1)(af +0,167)
ne ¢, — KoedilieHT, AKniA BU3Ha4aeTbcsa 3a hopmyrnoto (9.36);
€ — BifHOCHa nNiHiiHa gedhopMalisi CTUCHYTOro nosica 6anku;
— ans GictaneBunx 6anok
e=1+(1,3-0,20)(cy —1), (9.46)
Ae ¢, — KoedilieHT, Lo BU3HaYaeTbCa 3a hopmMynamm:
Cy = __ M, abo ¢4 =B, Cy , (9.47)
Win Ryw 7o
Ae P, ic, — KoewilieHTH, L0 BU3HaYaTLCA BiANOBIAHO A0 9.2.8.
Tabnuusa 9.8 — 3Ha4yeHHSA rpaHNYHOT YMOBHOI MHYYKOCTi CTiHKM qu
T 3HAYEHHS A, MPU €, LLO JOPIBHIOE
Rs 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 > 5,0
0 5,50 4,00 3,42 3,00 2,72 2,52 2,37 2,27 2,20
0,5 4,50 3,70 3,13 2,75 2,51 2,35 2,26 2,20 2,20
0,6 4,25 3,52 2,98 2,64 2,42 2,28 2,20 2,20 2,20
0,7 4,00 3,34 2,84 2,53 2,34 2,20 2,20 2,20 2,20
0,8 3,75 3,04 2,62 2,37 2,26 2,20 2,20 2,20 2,20
0,9 3,50 2,73 2,39 2,20 2,20 2,20 2,20 2,20 2,20
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9.5.9 CriHkn 6anok cnig yKkpinnoBaT OCHOBHMMUW MONepeyHMy pebpamm KOpCTKOCTI:

— y Bankax 1-ro knacy — Ha AinsHui JOBXUHWM Barnku, B po3paxyHKOBUX Nepepisax Kol 3Ha4YeHHS
YMOBHOI FHYYKOCTi CTiHKM XW nepesuwye 3,2 3a BIACYTHOCTI PyXOMOr0 HaBaHTaXXEHHS, NPUKNageHoro 4o
nosica 6anku, abo 2,2 — 3a HaABHOCTI TAKOro HaBaHTAXEHHS;

—y 6ankax 2-ro i 3-ro knacis — 3a 6yab-sIKMX 3Ha4€Hb YMOBHOI MHYYKOCTi CTiHKM Ha LiNAHLI LOBXWUHU
6arnkn, B po3paxyHKOBMX Nepepidax skoi BPaxOBYETbLCA PO3BUTOK OOMEXEHUX NNACTUYHMUX Aedopmaulin,
a Ha iHWKX ginsHkax — g9k gnga 6anok 1-ro knacy.

MonepeyHi pebpa XOpPCTKOCTI, AK NpaBumo, crif BCTAHOBMNOBATU Yy MiCUAX MPUKNAAEHHS 3HAYHUX
HEpPYXOMUX 30CepeaXeHMX HaBaHTaXeHb Ta B OMOPHUX nepepisax Ganox.

BinctaHb mix nonepeuyHumu pebpamu, Sk npaBurio, He NOBUHHA nepesullysaTtu 2h,; npu XW> 3,2

i 2,5h MU A, < 3,2.

Onsa 6anok 1-ro knacy AonyckaeTbca nepesuLlyBaTh Ui BiacTaHi [0 3Ha4yeHHs 3h,s 3@ yMOBU, WO
3abe3nedyeHa MicueBa CTINKICTb CTiIHKW, a 3ararnbHa CTilKiCTb 6ankun € 3abe3ne4yeHor0 BUKOHaHHSAM BUMOT
9.4.4, a) abo 9.4.4, 6). B ocTtaHHbOMY BUNaZKy 3HAYEHHS Xub He MOBMHHO MepeBULLYBaTUN 3HAYEHHS,

obuucneHoro 3a cpopmynoto (9.30).
Y cTiHui 6anku, NigkpinneHin Tinbkn OCHOBHUMM NonepevyHuMn pedpamm KOpCTKOCTI, LUMPUHA TXHBOI

. h
BUCTYMHOI YacTUHW b, NOBMHHA ByTW HE MEHLLOo 3a % nnioc 25 Mm — Onst ABOCTOPOHHLOro pebpa

. h )
YKOPCTKOCTI, i He MeHLUOoto 3a i nntoc 40 MM — ANsi O4HOCTOPOHHBLOIO; TOBLUMHA pebpa XOopCTKOCTi f,

MoBKHHa ByTU He MeHLwe 3a2b, R, /E.

Y pasi nigKpinneHHs CTiHKM 6ankn oqHOCTOPOHHIMI NonepeyYHnMM pedpamm XKOPCTKOCTi, BUKOHAHUMMU
3 OAMHOYHUX KYTUKIB, SIKi NPUBApPOOTLCA 4O CTiHKM MO Nepy, MOMEHT iHepLii Takoro pebpa, obuncrneHmn
BIJHOCHO OCi, Lo 36iraeTbCst 3 HANBNMXKYO 4O pebpa rpaHHI0 CTiHKW, MOBUHEH BYTU HE MEHLLUMM HiX Ans
ABOCTOPOHHBLOrO pebpa.

9.5.10 lMonepeyHe pebpo KOPCTKOCTi, PO3MilleHe Yy MiCLi NpuKNageHHs OO0 BepXHbOro nosca
30CEPEeKEHOr0 HaBaHTaXEHHS, Chnig NepeBipsiTU PO3paxyHKOM Ha CTiNKICTb: ABOCTOPOHHE pebpo —
AK LleHTpanbHO CTUCHYTUW CTOSK, @ OAHOCTOPOHHE — SK CTOSIK, CTUCHYTUIA 3 EKCLIEHTPUCUTETOM, LLO
[JOpPIBHIOE BiACTaHI Bi4 cepeanHHOI NMOLWNHM CTIHKM 0 LeHTpa Barn po3paxyHKoOBOro nepepisy cToska.
Mpy ubOMY Yy pO3paxyHKOBMI Nepepi3 CTosKka Chif BKIYATK nepepi3 pebpa >KOPCTKOCTi i CMYru CTiHKK
3aBWwupLkn 0,65¢,, . [E / Ry 3 KOXXHOI CTOPOHM pebpa, a po3paxyHKOBY AOBXMHY CTOSIKA MPUAMaTH TaKoto,

LLIO IOPIBHIOE PO3PaxyHKOBI BUCOTI CTIHKM Ay .

9.5.11 Akwo micLeBa CTiiKiCTb CTiIHOK 0anok 1-ro knacy npu Aii HopmanbHUX HaMPYXXeHb G Bif 3rMHY
He 3abe3neyeHa, a TakoX NPU 3HA4YEHHAX YMOBHOI FTHYYKOCTI CTiHKM XW >5,5 /Ry /o (TYyT 6 — HOpMarnbHi

HarnpyXeHHsA Yy CTUCHYTOMY MOsiCi Barnku), CTiHKM Takmx H6anok JonycKaeTbCs YKpinmtoBaTu NO3L0BXKHIM
pebpoM XOPCTKOCTI, O BCTAHOBIIOETLCA A0AATKOBO 4O OCHOBHMX NonepevHux pebep BignoBigHO 00
BuMoOr gopatka [1, oe HaBeOeHi TakoX BMMOIM OO0 BCTAHOBMEHHSA MPOMIKHUX MOnepeyHux pebep
YKOPCTKOCTI.

9.5.12 lpn 3HAYEHHAX YMOBHOI MHYYKOCTI CTiHKU XW >5,5 /Ry /o 6anknm cUMMeTpUYHOro ABOTaB-

POBOro nepepidy AOoMycKaeTbCa NPOEKTyBaTh K 6ankym 2-ro knacy 3 rHyYkMMu (HECTIMKMMM) CTiIHKaMm
3rigHO 3 po3sginom 22.

9.5.13 [insHKy CTiHKM Gankm B OMOPHOMY MNepepisi Cnig po3paxoByBaTU Ha BTpaTy 3arasbHoi
CTINKOCTI SIK LLleHTparibHO CTUCHYTUN CTOSIK, HABaHTaXXeHUN ONMOPHOI0 PeakLiieto.

Y pasi nigkpinneHHs CTiHK1 6anku onopHuMn pebpamm 3 LUMPUHOK BUCTYMHOI YacTUHM b, Y pos3-
paxyHKOBWUI Nepepi3 LbOoro CTosika Crif BKYaTy nepepia onopHux pedep i CMyrn CTiHKM 3aBLUMPLLKN He
GinbLe Hix 0,65t,, . /E / R, 3 KOXHOI CTOPOHM pebpa.
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3a BigcyTHOCTI onopHux pebep, sik NpaBuio, y NPoKkaTHMX Barnkax po3paxyHKOBUM NeEpPEepPi3oM CcTosiKa
€ CMyra CTiHKM 3aBLUMPLLKK: b — NpyY po3paxyHKy Ha MiUHICcTb; b + 0,3h — npu po3paxyHKy Ha 3arasnbHy
CTIRKICTb (puCyHOK 9.4, B).

ToBumHa onopHoro pebpa t, noBnHHa Byt He MeHLLoto 3a 3b, R, | E, ne b, — wvpunHa BUCTYMHOI
YaCTUHM.

Po3paxyHKoBY OOBXWHY CTOsIKa Chid NpUMMaTty Takow, WO OOPIBHIOE PO3PaxyHKOBIA BUCOTI CTiHKM
6ankn hyy.

HwxHi Topui onopHux pebep (pucyHok 9.4) noBuHHI OyTK dopesepoBaHi abo LLUiNbHO NpPUrHaHi Yn
NnpvBapeHi 40 HWKHBLOro nosica 6ankn. HanpyxeHHs B po3paxyHKOBOMY Mepepisi onopHoro pebpa npwu
Aii ONopHOI peakuii He MOBMHHI MepeBULLlYyBaTU PO3PaxyHKOBOro OMopy MPOKaTHOI cTani y Bunagkax
BMaLUTyBaHHSA onopHoro pebpa:

— Y TOpLi i3 3acTOCyBaHHAM dhpesepyBaHHs (PUCYHOK 9.4, a) —3MUHaHHI0 Ry npua, < 1,5tictucky R,
npuag >1,5t,

— i3 3MiLLLeHHAM Bif TOPLA i3 3aCTOCYBaHHAM LUINBHOT NPUroHKM abo NnpnBaptoBaHHA (PUCYHOK 9.4, 6) —
3MUHaHHIO R, .

3BapHi LB, LLO NPUKPINMOTL ONopHe pebpo 40 HMXKHLOIO Nosica, NOBUHHI By T po3paxoBaHi Ha fito
OMOPHOT peakLil.

y|f_tt 2 | —
cu| // f
"*'t, b 10,3h

1-1 2-2

Q Q

] a ] 6 B

a — 3 OnopHUM pebpoMm y TopLi Npy 3acTocyBaHHI pesepyBaHHs; 6 — 3 ONMOpPHUM PeBpPOM, 3MILLEHUM Bif TOPLS
i3 3aCTOCYBaHHAM LLiNbHOT NPUrOHKK aBo NpuBapioBaHHS; B — 6e3 onopHoro pebpa 3 BUKOPUCTaHHAM NPOKNaaku

PucyHok 9.4 — Cxema onopHoI AinsiHkM 6anku

9.5.14 MicueBy CTIiNKICTb CTUCHYTUX MOSACIB CMif BBaXaTn 3abesneyeHoto, SKLLO YMOBHA THYYKICTb

— by Ry - b R, ,
3BUCY nosica &, = e a0 NOSICHOTO NACTa ;4 = =2 Garnok 1-ro Krnacy, a Takox 6icTanesmx
f f

©anok 2-ro knacy npv BukoHaHHi Bumor 8.3.1, 9.2.1 i 9.2.8 He nepeBuLLy€E 3HaYEHb rPaHUYHNX YMOBHUX

FHYYKOCTEN A f , Ay 1 5 LLIO BUBHAYAIOTLCS 3@ POPMyramu:

— Ana 3BuUciB nosicie 6anok 4BOTaABPOBOro nepepisy, siki He obpamneHi pebpamun (He nigcuneHi
BigrMHamu)

_ R
by =0,5 | (9.48)

O¢

— ANs nosicHMx nucTiB 6anok kopobyacToro nepepisy
_ R,

Ayrqa =15 —, (9.49)
cSC
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Ae o, — HOpMarbHi HanNpPy>XeHHs B CTUCHYTOMY MOSACI, AKi 0BYMCIIOITLCA 3a popMynamu:
— Ans nepepisy 3 ogHOpIAHOT cTani
M M

G, =—X— a60 6, =— X —+—FY _; (9.50)
Wxnc YC Wxnc yC Wync yC
— ansa 6ictanesoro nepepisy
_ _ M,

o, =¢Ry,, abo o, =eR,, + —"—, (9.51)

Wync Te

ne W,,i Wy,,C — MOMEHTU OMNopy NOMNepeYHoro nepepisy BigHOCHO BiAMOBIAHNX OCelr, 0BUYMCnEHi Ans
CTUCHYTUX BOJSIOKOH;
€ — napameTp, WO BU3Ha4YaeTbes 3a oopmynoto (9.46).

9.5.15 MicueBy CTiliKiCTb CTUCHYTUX MOSACIB CNig BBaXkaTu 3abe3neyeHoto, AKWOo YMOBHA MHYYKICTb
3BUCY CTUCHYTOro nosica abo NosicHoro nucta 6anok 2-ro i 3-ro knacie 3 0 AHOPIAHOI CTani NPy BUKOHaHHI

Bumor 8.3.1, 9.2.3 i 9.5.8 He nepesuLLyE 3HAYEHb PAHUYHMUX YMOBHUX FHYYKOCTEW A, A,r 4 LWIO
BU3Ha4aloTbCs nNpu 2,2 < XUW < 5,5 3a chopmynamu:
— Ans HeobpamneHux 3BUCIB NosiciB 6anok ABOTaBPOBOro Nepepisy

A, =017 +0,06%,,, ; (9.52)
uf uw

— Ansa nosicHMx nuctie 6anok kopobyacToro nepepisy

Ayr1=0,675+0,15%, . (9.53)
9.5.16 Y pasi obpamneHHs 3BMCY CTUCHYTOro nosica pebpom abo nigCUNeHHsA 3BUCY BIATMHOM, LLO
IR _
Mae po3Mip a,s = 0,3b,s (PUCYHOK 8.4) i TOBLIMHY t > 24, ?yf , BHAYEHHS A ¢ 1 , SIKi 0BuUMCHIOIOTLCA

3a popmynamm (9.49) i (9.53), gonyckaeTbcs 36inbLIyBaTV MHOXEHHAM Ha KoediuieHT 1,5.

10 PO3PAXYHOK EJIEMEHTIB CTANEBUX KOHCTPYKLIW HA 10 NO3A0BXHbOI
CUNN TA 3rMHAJNIbHOIO MOMEHTY

10.1 Po3paxyHoOK Ha MiLHiCTb
10.1.1 Po3paxyHOK Ha MILHICTb MO3aLEHTPOBO-CTUCHYTUX (CTUCHYTO-3irHYTUX) i NO3aLEeHTPOBO-PO3-
TAMHYTUX (PO3TAMHYTO-3irHYTMX) €reMEHTIB, OKPIM eneMeHTIB 3 Kpyrnmx Tpyb, BMKOHaHMX i3 ctani 3

XapakTepuCcTUYHUM OMNOpPOM Ry <440 H/MM2, sKi He mignsiratoTb 6e3nocepeHin aii gMHaMiuHMX HaBaH-
TaXeHb, NpU 3HaYeHHsIX HanpyxeHb 1< 0,5R; i o =N/A, >0,1R,,, cnig BUKOHyBaTH 3a POpPMYIIOL0:

n
M
Nvn |, M, N y'n <1 (10.1)
A, Ryyc c, W Rch c, w Rch

Xn, min yn,min

ne N, M,i My— abCoONIOTHI 3HAYEHHS BiAMOBIAHO NO340BXHbLOI CUNK | 3rMHANBbHUX MOMEHTIB NP
HanbinbLl HECNPUATAMBIN KOMBIHALLIT pO3paxyHKOBMX HaBaHTaXEHb;

n,c,,c — KoeqilieHTu, AKi NpunmMaroTbCa 3rigHo 3 Tabnuueto M. 1;

y
Wmmin — MiHIMarnbHe 3 ABOX 3HA4Y€Hb MOMEHTIB ONOPY NONEPEYHOro nepepisy enemMmeHTa HeTTo
BiAHOCHO OCi , 06YMCIIeHNX BiANOBIAHO ANSt PO3TArHYTOrO Ta CTUCHYTOrO BOMOKHA;
Wyn,min — Te came BiHOCHO OCi y — y.

Akwo 6 =N/A, < 0,1R,, copmyny (10.1) cnig 3acTtocoByBaT y pasi BUKOHaHHSA Bumor 9.5.8 i
9.5.14.
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PospaxyHOK Ha MiUHICTb enemMeHTiB i3 TpyO, fAKi BigMoOBi4alOTb BMMOram, HaBeAeHUM Yy nepLiomy
ab3aLi faHoro NyHKTY, Crig BUKOHyBaTW 3a (OOPMYIIOH0:

3
— 2 2
2 My +M
[ Nvn J b NI Ty g (10.2)

AR 1,26 W, R

n,min

yTe y¥e

ne W, .n — MOMEHT OMopy rnornepeYHoro nepepisy, 064nCneHnin Ana HanHebesneyHiLLol TOYKM nepepiay.
Po3paxyHOK Ha MiLHICTb €leMEeHTIB Y BUNaakax, Wo He nepegbayeHi po3paxyHKom 3a hopMynamm

(10.1) Ta (10.2), cnig BMKOHYBaTU 3a OPMYIIOHD:

Ny, M

+ Xyn M
AR

yt Iy oq, (10.3)
Ryve

yle Lo Ryve ™ Iy

e X,y — BiCTaHi Bif ronoBHUX 0Cen [0 TOYKM Nepepisdy, dka pos3rnsagacTbes.

10.1.2 Po3paxyHOK Ha MiLHICTb NO3aLEHTPOBO-CTUCHYTUX (CTUCHYTO-3IrHYTUX) enemMeHTiB 3a dop-
mynoto (10.1) BMKOHYBaTKM He MNOTPIOHO MpW 3HAYEHHI MPUBEOEHOr0 BiAHOCHOrO EKCLIEHTPUCUTETY
mg; < 20, 3a BiACYTHOCTI nocrnabneHHA po3paxyHKOBOro nepepisy Ta OAHaAKOBMX 3HAYEHHAX 3rMHaNbHUX
MOMEHTIB, L0 NPUNMAatOTbCS B PO3PaxyHOK Ha MiLlHICTb i CTilKiCTb.

10.1.3 [lo3aueHTPOBO-CTUCHYTI €NeMEeHTWU, BUKOHaHi 3i CcTani 3 XapaKTepUCTUYHMM OrMoOpOM

2 . . . . .
Ry, > 440 H/MM?, o MaloTe HECMMETPUYHI Nepepisn BiJHOCHO OCi, NepneHAVKYNSPHOI A0 MIOLMHN
3rnHy x — x abo y — y (Hanpuknag, nepepiaun tuny 8, 10, 12, i 13 3rigHo 3 Tabnuueto XK.2), cnig nepesipsaTu
Ha MILHICTb Y MAOLMHI Ail MOMEHTY 3a 3HaYEeHHAMUN HOPMaITbHUX HaMpPYyXXeHb Y PO3TArHYTOMY BOSOKHI 3a

dopmMynoto:

Nymﬁ/n _ Nymﬂ/n ‘

<1, (10.4)
An Ruyc 0 th Ruyc ‘

ne W;, — MOMeHT ornopy nepepisy HETTO, 0BUMCIEHNI AA PO3TATHYTOrO BOJIOKHA;

) — KoeilieHT, Wo BU3HaYaeTbCA 3a PopmMyroto:
=2
8:1—0,1&. (10.5)
AR,

10.2 Po3paxyHOK 3aranbHOi CTINKOCTi efleMeHTiB CyLifIbHOro nepepisy

10.2.1 Po3paxyHOK Ha CTilKiCTb MO3aLEHTPOBO-CTUCHYTUX (CTUCHYTO-3irHYTMX) enemMeHTiB npu aii
3rMHaNbHOTO MOMEHTY B OAHIN 3 TFOMIOBHUX MAOWMH CRi4 BUKOHYyBaATW ANSA NMOCKOI hopMu BTpaTu
CTINKOCTI (B NNOLWMHI Aii 3rmHanbHOro MoMeHTy) 3rigHo 3 10.2.2 i 10.2.3 Ta Anga 3ruHanbHO-KPYTUbHOT
dopmu BTpaTH CTIKKOCTI (3 NMOLWMHW Aii MOMeHTY) BignosigHo fo 10.2.6 — 10.2.8.

10.2.2 Po3paxyHOK Ha CTilKICTb MO3aLEeHTPOBO-CTUCHYTUX (CTUCHYTO-3iIrHYTUX) €MfeMeHTIB NOoCTin-
HOro MO AOBXMHI Nepepidy B MMOLMHI Ail 3rMHanbHOro MOMEHTY, Lo 30iraeTbCs 3 MAOLWMUHOK CUMETPIl,
cnig BUKOHyBaTW 32 (hOpMYyIioH:

N
M <9, (10.6)
(peARyyc

Y dopmyni (10.6) koedilieHT CTIMKOCTI Npu No3aueHTPOBOMY CTUCKY ¢, Crif BM3HA4aTu 3rigHo 3
Tabnmueto XK.3 3anexHo Big 3Ha4YeHb YMOBHOI FHYYKOCTI A Ta NMPUBEAEHONO BiAHOCHOIO EKCLIEHTPUCK-
TETY My, AKUIA 0BYNCNIOETLCA 38 (DOPMYIIOHO:

My =mm, (10.7)
ae n — KoeqilieHT BNNuBy hopmu nepepiay, Wo B1U3Ha4vaeTbCcs 3a Tabnuueto XK.2;

eA . .
m= W — BiAHOCHWUI EKCLIEHTPUCUTET,
C
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e e =M/ N - ekcueHTpucuTeT, Npy 00YMCIEHHI SKOro PO3paxyHKOBI 3HAYEHHST BHYTPILLHIX 3ycunb M
i N cnig npurmaTtu BignosigHo o sumor 10.2.3;
W, — MOMEHT ornopy nepepisy, 064McrneHnn ansa HambinbLw CTUCHYTOrO BOSOKHA.
Mpw 3HaYeHHAX m¢> 20 po3paxyHOK Cnif BUKOHYBaTU K AN 3rMHaNbHUX eNneMeHTIB 3a dhopmMynamm
(9.28) i (9.29).

10.2.3 Po3paxyHKoBi 3Ha4YeHHSA NoB340BXHbOI cunn N i 3rMHanbHOro MOMeHTY My po3paxyHKOBOMY
nepepisi enemeHTa cnig npuiMaT Ans OAHOrO i TOro X CMOSyYeHHsI HaBaHTaXeHb 3 PO3paxyHKy CUCTEMM
3a Heed»OpPMOBaHOID CXEMOIO 3a YMOBM NPYXHUX AedopmaLii cTani.

Mpy LbOMY 3HAYEHHS 3rMHANBHOro MOMeHTY M crnig npuiMaT TakuMm, LLO AOPIBHIOE 3HAYEHHIO:

— HamnBINbLIOro 3rMHanbHOro MOMEHTY ANSA KOMIOHM paMHOI CMCTEMW MOCTIMHOMO 3a AOBXMHOK
nepepisy, Lo BUHUKAE Y MeXax reOMEeTPUYHOT JOBXMHUN KONOHU;

— HaMBINbLIOro 3rMHANbHOrO MOMEHTY ANt CTYMiHYACTOI KOJIOHM, WO BUHMKAE Y Mexax LiNsHKu
KOMOHW MOCTINHOMO 3a JOBXWHO Nepepisy;

— 3rMHanNbLHOr0O MOMEHTY B ONMOPHOMY Mepepisi AN KOMOHK, 3alleMneHoi B ONOpPHOMY nepepisi Ta 3
BifTbHUM iHLWMM KiHUEM, ane He MeHLUe 3a 3HaYeHHS MOMEHTY Y nepepisi, BigganeHoMy Ha TPeTUHY
reoMeTpUYHOI AOBXMHW Bif ONOpPWU;

— HanBINbLUIOro 3rMHanbHOrO0 MOMEHTY ANA CTUCHYTUX NOACIB pepM i CTPYKTYPHUX NANT, SKi CIPURA-
MaloTb MO3aBYy3roBe NornepeyHe HaBaHTaXKEeHHS, L0 BMHUKAE Y Mexax cepedHbOl TPETUHU OOBXUHU
naHeni nosica, KM 06YMCNIOETLCS 3 PO3paxyHKy NMosica sk NPY>KHOT HEPO3pPi3HOT BGanku;

— 3MMHanNbHOr0 MOMEHTY AN CTUCHYTOrO efieMeHTa 3 LUapHipHO 00nepTMMM KiHUSAMK | nepepi3omMm,
NsoLWMHA CUMETPIT IKOTO 30iraeTbCs 3 MIOLLMHO 3rMHY, SIKUIA BUSHAYaeTbLCA 3a dhopmMynamm Tadnmui 10.1
3anexHo Bif 3HA4YEeHHs BiHOCHOTO EKCLIeHTpUCUTeTY m . = Mmax A i NPMAMaETbCA HE MEHLLUM 3a

N C
0,5 Miax.

Tabnuusa 10.1 — Po3paxyHkoBe 3HAYEHHS 3r’MHArIbHOrO MOMEHTY

3ruHanbHNit MOMEHT M 3a YMOBHOI FHYYKOCTI CTPUXKHS
Mmax %<4,0 %> 4,0
Mimax < 3.0 M=M,_, ~0,25%(M,. —My M=M,
BO<Mnax < 200 |y oy + e )| MM

Mpumitka 1. M5 — HAWBINbLINA 3rMHANBbHUIA MOMEHT, LLO [i€ Y MeXaX reoMeTpUYHOT AOBXUHU CTPUXKHS;
My — HanBinbLWnii 3rMHaNbHUA MOMEHT, LLO i€ Y MeXax cepefHbOi TPETUHM FreOMETPUYHOI JOBXUHMU
CTPWXHS | NpuAMaeTbest He MeHWwuM 3a 0,5M, 45
My — 3ruHanbHUA MOMEHT, SKUA NPUAMAETbCA TakMM, O AOPIBHIOE 3HAYEHHIO M nNpy My, < 3,0 i
A <4,0, ane He MEHWMM 3a 0,5M ax-

Mpumitka 2. Y dpopmynax tabnuui 10.1 3HAYEHHST My i A\ cnig BU3HA4YaTW BigMOBIAHO 4O MOLLMHU 3rvHy, Wo
30iraeTbCsl 3 MIIOLLMHOK CUMETPIT X — x abo y — y.

Mpumitka 3. [na CTUCHYTUX CTPWXKHIB 3 LWAPHIPHO 0BnepTMMM KiHUSAMU, WO MaloTb CYLiNbHUIA Nepepi3 cumeT-
PUYHMIA BiOAHOCHO [BOX FOSIOBHUX OCEWN i Ha SKi Oit0Tb 3rMHarbHi MOMEHTU, 3HAYEHHS NPUBEAEHOIO
BiHOCHOTO EKCLIEHTPUCUTETY Mgy, LLIO BUKOPUCTOBYETLCA MPY BU3HAYEHHI KoedillieHTa CTIliKOCTi ¢,
HeobXxigHO npumaTK 3rigHo 3 Tabnuueto XK.5.

10.2.4 Po3paxyHOK Ha CTilKiCTb M0O3aLeHTPOBO-CTUCHYTUX CYLISIbHOCTIHYACTUX eneMeHTiB NoCTin-
HOrO 3a JOBXMHOI Nepepidy (OKpiM KopoBYaCTOro) 3a 3armHaNbHO-KPYTUITbHO DOPMOKD BTPaTK CTIMKOCTI
(i3 nnowmHK it MoMeHTy M, ) npu 3rvHi X y NNOWWHI HanbinbLwoi xopcTtkocTi (/, > Iy), sika 3biraeTbcs 3
NOLMHOK CUMETPIT, CNiJ BUKOHYBaTU 3a hopmMyrnoto:

N
T oy, (10.8)
co, ARyyC
e ¢ — KoedilieHT, LWo Bn3Ha4vaeTbes 3rigHo 3 10.2.5;
¢, - KoedilieHT CTIMKOCTI MpY LieHTpanbHOMY CTUCKY, LLO BU3HAYaeTbCs BignosiaHo ao 8.1.3.
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10.2.5 KoedpiuieHT ¢ y cbopmyni (10.8) cnig Bu3HavaTu:
— Npu 3Ha4YeHHsax m, < 5 3a popmynoto:

c Pe 4, (10.9)

1+a,vm,

ae o, B, iv—KoediulieHTn, Wo B13HavaTbCA 3a Tabnuueto 10.2;
— Npu 3Ha4YeHHsAX m, > 10 3a popmynoto:

e+ (10.10)
T+my o, /oy
Ae ¢  — KOedilieHT CTIMKOCTI Mpu 3ruHi, LLIO BU3HaYaeTbCA BianosiaHo Ao 9.4.1 i gogatka H, ak ans

©anku 3 gBoma i 6inblLue 3akpinieHHAIMM CTUCHYTOro Nosca;
— npu 3Ha4eHHAX 5 < m, < 10 3a dopmyrnoto:
c=c¢5(2-0,2m,)+c¢4,(0,2m, -1), (10.11)
e KoedilieHT ¢ HeobxiaHo Bu3Ha4vatu 3a popmynoto (10.9) npum, < 5, a KoeilieHT ¢, — 3a dop-
mynoto (10.10) npum, >10;

M, A . y . . .
m, = WXW — BiIHOCHUI €KCLIEHTPUCUTET, NPpu 0BYMCIEHHI AKOro 3HadeHHa M, cnig npuiimaTtu
Cc

3rigHo 3 10.2.6.

Mpyn 3HAYEHHAX YMOBHOI FHYYKOCTi A > 3,14 KOediLiEHT ¢ He MOBUHEH MepeBuLLyBaTN MaKCUMarnb-
HOTO 3HAYEHHS Cy 4y, LLIO BUBHAYAETLCA 3riAHO 3 Aoaatkom K; y BUNaaKy, KO € > Cp . Y opmynax (10.8)
i (10.13) 3amicTb ¢ cnig NPUAMATH C,p gy

Tabnuusa 10.2 — 3Ha4YeHHs KoedilieHTiB a.,, B, iv

Tun 3HayeHHs koedilieHTIB
Cxema nepepi3y i
nepe- o, npu B. npu
. eKCUeHTpucuTeT c — € N
P13y m,<1,0  1,0<m,<50 |r<3,14 A > 3,14
y
© _
p S S 1-2(212-0
1-7 14( T
Y
y y
X _“’]x X—ﬂ
21 T y 0,7 0,65 + 0,05 my 1,0 % 1,0
y! g
y.j
X L © X -
3-n B | 1,25-0,12 A
yi
Bc:‘]_(‘]_ﬂq’c/q)y)x
y
21
o / / 2 _ -
4-n x_l_ x lex 1—0,3% 1—(0,35—0,05mx)% 1,0 X( I LOJ' 1,0
—xI- 1 1
v Y Be=1 npmlll<0,5
1

MpuwmiTtka 1. /4 i I, — MOMEHTHM iHepuii nonepeyHoro nepepisy BiANOBIAHO BiNbLUOT i MEHLLOT NONNLb BiAHOCHO OCi
cumeTpil y — y; B
® — 3HaYEHHs koedillieHTa CTIKOCTi ¢, MpU 3HaYeHHI YMOBHOI rHy4KocTi A = 3,14.

MpumiTtka 2. MNMpu 3HaveHHax b/h < 0,3 npuimaeTbes b/h = 0,3.
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10.2.6 Mpu BU3Ha4eHHi BigHOCHOTO ekcLieHTpucuteTy m, y dopmynax (10.7), (10.9) 3a pospaxyHkose
3Ha4YeHHS 3rvHarnbHOro MOMeHTy M, crig npunMaT 3Ha4YeHHS:

— MaKCUMaIibHOro 3rMHanbHOrO MOMEHTY Of151 eNIEMEHTIB 3 KiHUAMMW, 3aKpinfieHnMKn Big ropmaoH-
TanbHUX MNepeMileHb, CNPAMOBAHUX MEPNeHOUKYNsapHO A0 MNIOWWHW AT MOMEHTY, SKMA BUHUKAE B
MeXax cepedHbol TPEeTMHM FEOMETPUYHOI OOBXWHW €fleMEHTa, ane He MeEHLIe MOMOBUMHN 3HaYEeHHS
HanbIiNbLIOro 3rMHanbHOrO MOMEHTY, LLO Ai€ Mo BCii AOBXMHI;

— 3rMHaNbLHOr0 MOMEHTY B OMOPHOMY Mepepisi AN eneMeHTiB, 3aLleMreHX B ONOPHOMY nepepisi Ta
iHLWMM BifTbHUM KiHLEM, ane He MeHLUe 3a 3Ha4YeHHA MOMEHTY B nepepisi, BigdaneHoMy Ha TPeTUHY
OOBXWHW enemeHTa Bif onopu.

10.2.7 Po3paxyHOK Ha CTIilKICTb MO3aLeHTPOBO-CTUCHYTUX efleMeHTIB [OBOTaBpPOBOro nepepisy,
CTMCHYyTa NONuUUS SKMX HEMNEpPEPBHO PO3KpiNfieHa No AOBXMHI, Crig BUKOHYBATW 3rigHO 3 gogaTtkom H.

10.2.8 [lo3aueHTPOBO CTUCHYTI €NeMeHTM MOCTIMHOro Mo AOBXMHI Mepepisy, WO 3rmHaKTbCs Y
MAOLLMHI HaiiMeHLLoi xopcTkocTi (I, < I, i e, #0), cnia pospaxosyBatn 3a copmynoto (10.4), a npu
3HAYEHHAX THYYKOCTi A, > A y AopaTkoBo nepeBipsATM Ha BTpATy 3arasibHOI CTIMKOCTI i3 NIOWWHN Aji
MOMEHTY SK LIEHTParbHO-CTUCHYTI efleMeHTN 3a hopMyIIoH:

N
_ T <y, (10.12)
oy AR, Y.
ne ¢, — KoedilieHT CTIMKOCTI npu LeHTparbHOMY CTUCKY, LLIO BUSHAYaETHCA BignoBigHO 4O BUMOT

8.1.3 3anexHo Bif 3HAa4YEHHS THYYKOCTi A, .
Npwv BUKOHAHHi yMOBU ., < A, 3aranbHy CTIKICTb i3 NAIOWMWHK Aii MOMEHTY NEPEBIPSATU HE NOTPIGHO.

10.2.9 Po3paxyHOK Ha CTiKICTb CyUifIbHOCTIHYaCTUX CTPWXKHIB MOCTIMHOIO 3a OOBXMHOK nepepisy
(okpiMm KOpoG4YacTOro) Npu CTUCKY Ta 3rMHI Y ABOX FOFIOBHUX MIIOLMHAX, KONW MOWUHA HanbinbLoi
opcTkocTi (1, > /,) 36iraeTbCsl 3 NOLLMHO0 CUMETPIi, a Takox ANs nepepidy 3-ro Tuny 3a Tadbnuueto 10.2
cnig BUKOHYBaTW 3a (oOpMYyIioHo:

NY” S1
9ey (0.63c +0,49c) AR, 1,

(10.13)

Ae ¢p, — KoediuieHT, WO BU3Ha4YaeTbCs BignoBiaHO Ao Bumor 10.2.2, npurnmMaroum npu ubomy
m=m, iL, = xy;

c — KoeqilieHT, Wo BM3HavyaeTbca 3rigHo 3 10.2.5.

Mpy 0B4MCNIEHHI 3HA4YEHHSI NPUBEAEHOTO BiAHOCHOTO EKCLIEHTPUCUTETY My |, = NM,, ANS CTPUXHIB
OBOTaBpPOBOro nepepisy 3 HeOAHAKOBMMY PO3MipaMm NOMMLb KoeilieHT Cnig BU3HayaTtu sk angd nepe-
pi3y 11-ro Tuny 3rigHo 3 Tabnuueto XK.2.

Okpim po3paxyHky 3a doopmynoto (10.13), HeobXiaHO BUKOHYBaTK po3paxyHku 3a gpopmyrnamm (10.6) i
(10.8), npuitmatoun e, = 0, a Takox 3a cpopmyrioto (10.1) npu M, #0i My # 0.

3Ha4eHHs BiAHOCHMX EKCLeHTPUCUTETIB cnig obuncnioBaTtn 3a opmynamu:

m, :exi Tam, :eyWi, (10.14)
Xc yc

ne W,

xo» Wyc — MOMEHTU onopy po3paxyHKoBOro nepepisy BiAHOCHO OCel BiAMOBIAHO X — X i y -y,

obuuncneHi onst HanGinbL CTUCHYTOrO BOOKHA.
AKWo nnowmHa HanbinbLWOI XXOPCTKOCTi Nepepidy enemeHTa (Iy > [,) He 36iraeTbCs 3 MMOLMHOLO
CUMeTpIl, TOAi pO3paxyHKOBe 3HaYEeHHS BiJHOCHOIO eKCLeHTPUCUTETY m, HeobXiaHo 36inbwnTn Ha 25 %
(okpim nepepisy 3-ro Tuny 3a Tabnuueto 10.2).

10.2.10 Po3paxyHOK Ha CTilKiCTb CYLNIbHOCTIHYaCTMX €fIEMEHTIB MOCTIMHOIO MO [OBXMHI KOpOOb-
yacToro nepepisy (prcyHok 9.2, 6) nNpu CTUCKY 3i 3rMHOM Yy OBOX FOMIOBHMX MSIOLMHAX Crig BUKOHYBaTH
3a hopmMynamu:
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N M
Yn_ 4 x¥n <1; (10.15)
(Pey ARch Cx8x Wx,min Rch
N M
Tn 4 y¥n <1, (10.16)
Pex ARyyc Cy6y Wy,min Ryyc
A€ Qgys Doy — KoediLieHTN CTIMKOCTI MPX CTUCKY 3i 3TMHOM, SIKi 0BYMCIIOTLCA BigNOBIAHO 4O
pgopatka X;
CuCy — KoedilieHTHn, WO NpurMaloTbCs 3rigHo 3 gogaTtkom M;
0,8, — KoediuieHTn, siKi BUSHaA4aTbCA 3a hopmynamu:
—2 —2
0,INAY, . 0,1NA
8y =1-——Xi5, =1-——2~ (10.17)
AR, AR,

Ta NpUMMaloTbLCA TaknuMu, Lo aopisHoTh 1,0 BianosiaHo npu i, < 1,0 ixy <1,0.

Po3paxyHOok Ha CTiKiCTb N03aLeHTPOBO-CTUCHYTUX €NlEMEHTIB KOpoB4acToro nepepisy Npu 3ruHi ix y
MAOLWMHI HanbinbLLOIT XXopcTKocTi (/, > M, = 0) cnig BuKoHyBaTw 3rigHo 3 oopmynoto (10.15), npu ubomy
3aMiCTb @g, NPUAMAIOTE @ .

10.3 Po3paxyHoOK Ha 3aranbHy CTiKiCTb eneMeHTiB HaCKpi3HOro nepepisy

10.3.1 Po3paxyHOK Ha 3ararnbHy CTiKiCTb MN03aLEeHTPOBO-CTUCHYTUX €EfEeMEHTIB HaCKPi3HOro
nepepiay 3i 3’'egHyBanbHNUMKN NNaHkammn abo peLliTkamm cnig BUKOHYBaTK SK AN CTPVXKHSA B LifloMy, Tak i
A58 OKPEMUX MOro TifloK.

10.3.2 NMpun po3paxyHKy CTPWKHSA B LLINOMY BiQHOCHO BinbHOI OCi 3rigHO 3 doopmynoto (10.6), konu
MMaHKKM i PeLLiTK1 Po3MmiLLieHi B NMOLLMHAX, NapanenbHUX NMOLWWHI Aif MOMEHTY, KoedilieHT CTINKOCTI ¢,
HeoOXxigHO BM3HayaTy 3a Tabnuueto XK.4 3anexHo Big 3HAYEHHS YMOBHOI MPUBEAEHOI MHYYKOCTI Xef

(3Ha4YeHHA A ¢ BM3HaYalOThb 3rigHO 3 Tabnuueto 8.2) i BiAHOCHOIO EKCLIEHTPUCUTETY M, LLIO BUSHAYaETLCA
3a (bopmynoto:

m=e=e, (10.18)

ae e =M/ N — ekcueHTpucuTeT, Npy 0BYMNCIEHHI SKOr0 PO3pPaxyHKOBI 3HAYEHHST BHYTPILLUHIX 3yCuib
M i N cnig npunmatn srigHo 3 10.2.3;

— BiACTaHb Big ronoBHOI OCi Nepepisdy, NepneHankynapHoT 4O NAOLWWHN Aii MOMEHTY, 4O OCi
HanbinbLl CTUCHYTOI FiNIKN, 9Ka NPUAMAETBLCS HE MEHLLOIO 3a BiACTaHb Bif rOfIOBHOI OCi
nepepisy 40 OCi CTiHKM FifKku;

/ — MOMEHT iHepLil monepeyHoro nepepisy HacCKpPi3HOro CTPUKHSA BIQHOCHO BiflbHOT OCI.
Mpwn 3HaYeHHAX BigHOCHOrO ekcLeHTpucnTeTy m> 20 nepesipKy 3ararnbHoi CTIMKOCTi Crig BUKOHYBaTH

K ANS 3irHyTUX eNeMeHTIB.

dg

10.3.3 lNpun po3paxyHKy OKPEMUX TNOK HACKPI3HMX CTPUDKHIB i3 peLuiTkamm 3rigHo 3 bopmynoto (8.3)
NO340BXHIO CUITYy B KOXHIl Tifui cnig BU3Havath 3 ypaxyBaHHSAM 40OATKOBOro MO340BXHbOro 3yCuins
N, BUKIUKAHOTO A€l 3rMHanbHOro MoMeHTy M, aky HeobxiaHo BU3Ha4aTy 3a (popmynamu:

N,y = My /b — NPV 3rWHI eneMeHTa y NAoLWMHI, NepneHanKkynspHii 4o oci y — y, ansa 1-ro i 3-ro tmnis
nepepisie (Tabnuuga 8.2);

Nay =0,5M,, /b, —Te came ans 2-ro Tuny nepepiay;

N,, =116M, /b — NpW 3rMHI enemeHTa y NoLWWHi, NepneHAnKYNApHIN 4o oci X — X, Ans 3-ro Tuny
nepepisy;

N,, =0,5M, /b, — Te came ans 2-ro Tuny nepepiay;
TyT b, by, by, — BiAcTaHi MiX ocamu rinok (tabnuus 8.2).

"HY4YKiCTb OKpeMMX FifIoK MiX By3namu npunmMaTtu 3rigHo 3 8.2.4.
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Mpn 3rnHi CTPUXKHA HACKpi3HOro nepepisdy 2-ro Tuny (Tabnuus 8.2) y ABOX NIoOWMHaX 4ogaTKoBe
no3aoBxHe 3ycunna N,y cnig Bu3HavaTty 3a (popmysioro:

M
N,, =0,5 by+MX : (10.19)

1 b2

10.3.4 Mpwn po3paxyHKy OKPEMUX FiNTIOK HACKPI3HOIO CTPUKHSA 3 nnaHkamu y popmyni (10.4) HeobxigHO
BpaxyBaTu [0JaTKoBe NO3O0BXHE 3ycunns N, BUKIUKaHe Ai€0 3ruHarnbHOro MoMeHTy M, a Takox
MiCLIEBUI 3rWH TiNoK Big pakTUYHOT Y YMOBHOI NOMEPEYHOT CuUnn (sK y nosicax 6e3po3kicHoi hepmu).

10.3.5 [ns piBHOCTOPOHHBLOIO TPUIrPAHHOIO HACKPI3BHOTO CTPWXKHS 3 peLUiTkaMy MOCTIMHOro 3a
OOBXMHO nepepisy BIAHOCHUI eKCLUEHTpUCMTET m HeobxigHO obumcnoBaTy 3a hopMynamu:
— NPV 3MWHI Y NAOLWMHI, NepneHAVKYNSAPHIA 40 OOHIET 3 rpaHen

m=3,46M.. (10.20)
Nb

— NPV 3rWHI Y NAOLWWMHI, NapanenbHin OgHIN i3 rpaHen

M
m=3,0M (10.21)
Nb
ae b — BiiICTaHb MK OCAMM MOSICIB Y MIOLWWNHI rpaHi;
B — KoeqiLUieHT, KA NPUMMAETLCA Y 3aneXHOCTI Bif BUOY 3'€AHaHHSA peLuUiToK i3 rifikaMmu Hac-

Kpi3HOro CTPWXKHS i gopiBHIOE 1,2 — ans 6onToBux 3'eaHaHb i 1,0 — AN 3BapHMX 3’€AHaHb.

10.3.6 Po3paxyHOK Ha 3ararnbHy CTiliKiCTb HACKPi3HMX CTPWXKHIB i3 ABOMa CyLiNbHOCTiHYacTUMMU
rinkamu, LWo € CUMETPUYHUMU BIOHOCHO oci X — X (pucyHok 10.1), i3 pewiTkamu, pO3MiLLEHMMU Y OBOX
napanenbHUX NIoLWuHax, npu Aii No300BXHbOI CUMKW Ta 3rMHaNbHUX MOMEHTIB B 000X FONOBHUX MI1O-
LMHax cnig BUKOHyBaTU:

— ONgA CTPWXKHS B LINIOMY — Y NIIOLWMHI, NapanesibHii NAowWmHi peLwiTok, 3rigHo 3 BuMmoramu 10.2.2,
npuimatoun e, = 0;

— ONs OKpPeMMX TifIoK — sIK Mo3aueHTPOBO-CTUCHYTUX enemeHTiB 3a dopmynammu (10.6) i (10.8);
npyv UbOMY MO3OOBXHIO CUMY Y KOXHIW rinui cnif BM3Ha4YaTu 3 ypaxyBaHHAM OOAATKOBOrO 3yCUMnA,
CMPUYUHEHOrO A€ 3rMHANIbHOrO MOMEHTY My 3rigHo 3 10.3.3, a 3rMHanbHUiA MOMeHT M, posnodinuTu
MiX Fifikamy NPOMopLiNHO XOPCTKOCTAM (MOMEHTaMm iHepuii) rinok /,, (pucyHok 10.1); AKWO 3ruHansbHuii
MOMeHT M, aie B NNOLWMHI OAHIET 3 FiMNOK, TO CNif BBa)kaTu MOro TakuM, Lo MOBHICTIO NepeaaeTbes Ha Lo
rinky. Mpu po3paxyHky 3rigHo 3 oopmyrnoto (10.8) rHy4KiCTb OKPEMOT TiNKM Crig BUSHAUNTU Y 3anexXHOCTI
Bi, MakcMmarnbHOI BiACTaHi Mi>xX By3namu peLUiTKu.

Y |

| | |

PucyHok 10.1 — Cxema Hackpi3HOro nepepisy CTpMKHSA 3 ABOMA CyUifIlbHOCTIHYACTUMMU TifikaMu
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10.3.7 PospaxyHOK 3’eqHyBanbHUX MfaHOK ab0 peLuiToK HACKPi3HUX MN03aueHTPOBO-CTUCHYTUX
CTPWIXKHIB Cnif BMKOHYBaTW 3rigHo 3 Bumorammn 8.2.8 i 8.2.9 Ha fito nonepeyHoi cunim, 3Ha4YeHHS Kol
[OPIBHIOE BiNbLLIOMY 3 ABOX 3HaY€Hb: aKTUYHOI nonepeyHol cunm Q 4m yMoBHOI nonepeyHor cunu Qg ,
sIka 00YMCIOETLCS BiANOBIAHO A0 BUMOr 8.2.7.

Y BMnNagky, KOmnv 3Ha4YeHHA haKTUYHOT NONepPeYHoi cunn € BinblmMM 3a 3Ha4YEeHHST YMOBHOI, CYMICHY
po6OoTy FiNOK HacCKPi3HWX MO3aLeHTPOBO-CTUCHYTUX efneMeHTiB cnig 3abesnedvyBaTu, 9K npaBurio, 3a
J0MOMOrO PELLITOK.

10.4 MNepeBipka mMicLeBOI CTIMKOCTI CTIHOK i MOSACHUX NUCTIB

10.4.1 Po3paxyHKOBi po3Mipy CTIHOK i MOSICHUX NUCTIB (MOMULb), SKi PO3PaxoBYHOTbCS Ha BTpaTy
MiCLIeBOI CTIKOCTI, cnig Bu3Ha4aTtu BignosigHo oo sumor 8.3.1 i 8.3.6.

10.4.2 MicueBy CTIilKICTb CTiIHOK NO3aLEHTPOBO-CTUCHYTMX eNEMEHTIB chif BBaXkaTu 3abesneyeHoto,

. . .~ hy |R o
AKWO 3Ha4YeHHA YMOBHOI THYYKOCTI CTIHKU 7\,W = % ?y HE nepeBunllyrTb BIAMNOBIAHUX 3HAY€Hb rpa-
w

HWYHOI YMOBHOT FHYYKOCTi CTIHKM A, , SIKi 0BUMCIOTLCA 3a dhopMmynamm Tabnuui 10.3.

uw?

10.4.3 CTiHKM MO3aLEHTPOBO-CTUCHYTUX EMEMEHTIB CyLiNbHOro nepepidy (KONoH, CTOsKiB, Onop
TOWO) Npu &, > 2,3, AK NpaBuUmo, Cif NiakpinnoBaT OCHOBHUMM NoNepedYHnMn pebpamu XopCcTKOCTi

3rigHo 3 8.3.3.

10.4.4 [Mpw nigKkpinneHHi CTIHOK NO3aLEHTPOBO-CTUCHYTOrO efieMeHTa No3J0BXHIM pebpom XKopCT-
3

KOCTi 3 MOMEHTOM iHepUil /,; > 6ht, , AKe PO3MillylOTb MOCEePEeaMnHI CTIHKMA, Hanbinbll HaBaHTaXeHy

(CTUCHYTY) YaCTMHY CTiHKM MK MOSICOM i BiCClO pebpa >XOPCTKOCTI Cri po3rnsagaty K OKpeMU BiACiK
CTiHKM i nepeBipaTM 3a dopmynammn Tabnuui 10.3. MNpu UbOMYy pO3paxyHOK i NpoekTyBaHHs pebpa
XOPCTKOCTI | enemeHTa B LifioMy cnif BUKOHyBaTu 3rigHo 3 8.3.4.

Tabnuusa 10.3 — dopmynu ons BU3HAYEHHS] TPAHUYHOT YMOBHOT FTHYYKOCTi CTiHOK

Tun I
nepe- Cxema nepepisy i | YMOBW 3aCTOCyBaHHS [paHnuHa yMOBHA FHYUKICTb CTIHKM A,
pisy eKCLIeHTpuCHTET dhopmyn
———— > = = =2
& [1,0<m,<10,0 Ay<2,0 Aaw =Ayw1 =1,3+0,1545 (10.22)
1-nn | % ,_H_X Ona oBotaBpa
. | . CPy >Pgy 1,220 Aow =Aywr =1,2+0,351, < 3,1 (10.23)
qu1 = xuwZ =
4 c..R
__>< ’YC
& COy < Poy 1,42 oy <
211 X_ X y ’ 10.24
1 105y 220 Ry P T
y
<0,7+2,40 4
y‘j
& _ _
yl
L = 102 <00 | _ by
A-it X o hs Ayw =(0,4+0,072,)[1+0,25 2,0—h— (10.26
y 0,8<%, <4,0 o
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KiHeub Tabnuui 10.3

Tun I B
nepe- Cxema nepepisy i | YMOBM 3aCTOCyBaHHS [paH4Ha YMOBHa FHYUKICTb CTIHKA 7,
. eKcueHTpucuTeT dhopmyn
pi3y
y eyl y
_ AR
5t |-+ X—@X m, 21,0 T =2 /\y/yc <55 (10.27)
v yl

MpumiTtka 1. XX — YMOBHA MHYYKICTb CTPUKHSA Y MOLLMHI AiT MOMEHTY;
Nyw | My — TPHNYHI YMOBHI THYYKOCTI CTiHKW, 0BuMCreHi 4nst 1-ro i 2-ro TUNIiB nepepisis;
Cer— KOEMILIIEHT, LLIO BU3HAYAETLCA 3a Tabnuuero 9.7 3anexHo Bif 3Ha4YeHHs o, = d,¢;
a,1 =(04 —0,)/04 (TYT 64 — HalbinbLUe cTUCKamNbHE HanpyXeHHs Ginst po3paxyHKOBOI Mexi CTiHKW,
L0 NPUAMAETLCA 3i 3HAKOM "Nioc” i 0BUNCNIETLCA 6e3 ypaxyBaHHSA KOemiLIEHTIB ¢, CPy, Pey: COy,
Qeys O — BIANOBIOHE HaMPYXeHHs 6ind NPOTUNEXHOI PO3PaxyHKOBOT MEXi CTIHKM 3i CBOIM 3HaKOM);
Byt =0,15¢,1/c4 (TyT T =Q/(t,h, )— ycepeaHeHe NOTUYHE HaNPYXEHHS Y po3paxyHKOBOMY nepepisi;
Ans kopobuacToro nepepisy t = Q/(2t,h,, ));
b; — WMpVHA NONWL TAaBPOBOTO Nepepisy 4-ro Tuny.

Mpuwmitka 2. [ns nepepisi 1-ro i 3-ro TMnie npn 3HadveHHsx 0 <m, <1abo 10 <m, <20 3Ha4eHHs qu cnig

BW3HAYaTU NiHINHOK IHTEPNONALE0 MiX 3HAYeHHSMKU A, obuncreHnMm 3rigHo 3 8.3.2 (m, =0)

uw?
abo 9.5.8 (m, =20) i srigHo 3 popmynamu (10.22) i (10.23) BignoBiaHO; Npu LbOMY 3Ha4YeHHs N
NPUIMAETBLCA TakuM, WO AOPIBHIOE HYMIO, i BUKOHYBATW PO3paxyHoK BignosigHo fo 9.5.8, ae npu
¢y <1,0npuiimatn 2, =5, 5.

MpuwmiTka 3. Mpu a4 <0, 5 3Ha4YeHHn qu ansa 2-ro i 3-ro TMniB nepepisis cnig BU3HaunTK 3rigHo 3 hopmMmynamm
(10.22) i (10.23) npu 3HadeHHi m, = a,,1/(2 — o, 1) 3 ypaxyBaHHam npumitkn 1 go uiei Tabnmui. Mpu
0,5<a,4 <1,03Ha4eHHs X, HEObXiOHO BU3HAYATU TiHIIHOK IHTEPMONALIIEI MK 3HAYEHHAMM
obuncnennmn npn a4 =0,5i a4 =1,0.

MpuwmiTtka 4. [Ina nepepisis 4-ro tuny npn i, <0,8 abo A, >4,0y dopmyni (10.26) npuimaeTbca BianoBsigHoO
%, =0,8a60 %, =4,0.

Mpuwmitka 5. [ins nepepisiB 5-ro Tuny npu 3HaveHHsAx 0 <m, < 13HayeHHs qu HeoOXiOHO BM3HaAYaTU NiHINHOK

uw?’

iHTEepnonALjielo MK 3HaYeHHAMU A, OBYMCIIEHMMI 3riaHO 3 BUMoramm 8.3.2 (my =0) i 3rigHo 3

uw?

dopwmyrnoto (10.27) BignosigHo.

10.4.5 Y BMNagkax, KonvM He BMKOHYHTbCA BMMOrM 3rigHo 3 10.4.2 Ta BignosigHo go Tabnumui 10.3,
ponyckaetbCs:
a) 3Ha4eHHsa A, , obumcneHi 3a dhopmynamu Tabnuui 10.3, okpim dopmyn (10.22) i (10.23), 36inb-

WNTU MHOXEHHSM Ha KoeqilieHT ,/(pm ARyyC /N, ane He GinbLe Hix y 1,25 pasiB (TyT ¢, — MeHLe

3HaYeHHs O[JHOTO 3 KOEMILIEHTIB @g, COy, Qg COy, Py, 5K BUKOPUCTOBYBANUCH MPU BIAMOBIAHIN
nepeBipLi CTINKOCTi CTPUXKHSA);

6) Ans nepepisie 1-ro i 3-ro TMNIB 3HAa4YeHHS X, , 0BUMNCHEHi 3rigHo 3 hopmynamm (10.22), (10.23) i

uw?’
(10.24), 36inbLWNTN MHOXEHHSAM Ha KoedilieHT:

_3__ 2N (10.28)

Gex AR, V¢

OpepskaHi Npy LboMy 3Ha4YeHHs! y L., HEOBXIAHO MPUIMaTH He GirbLUMMM 38 BEPXHIO MEXY 3HaYeHb

Ay » 004MCneHunx 3rigHo 3 oopmynamu (10.23) i (10.25) Ana posrnagysBaHuX 3HaveHb m, io., 4;

B) Ana nepepisiB 1-ro i 3-ro TniB, a Takox 2-ro i 3-ro Tunis npu o, 4 < 0,5 BUKOHYBaTK NEPEBIPKY
CTIKOCTi CTpWXKHA 3rigHo 3 cdopmynamu (10.6), (10.12), (10.13), (10.15) i (10.16), a Takox 3rigHO 3
¢dopmynoto (10.8) npn a4 < 0,5 3 ypaxyBaHHSAM pO3paxyHKOBOI 3MEHLLIEHOT NIOLLI Nepepidy CTIHKMA ; ,
BM3HaYeHoi BianoBiaHO oo goaatka Jl.

57



JBH B.2.6-198:2014

10.4.6 MicueBy CTiViKiCTb CTUCHYTUX MOSICHUX NUCTIB (MONULb) NO3aLEHTPOBO-CTUCHYTUX CTPUXHIB

cnia BBaxaTtu 3ab6e3neqeHoto, AKLO 3Ha4YEeHHA YMOBHOI FHYYKOCTi 3BUCY MOMULL A = bif R—y 4Yn nosc-
e

N by 1 Ry . . " L= = ,

Horo nucra As 4 =T \E He nepeBuLLYeE BIAMOBIAHWX 3HAYEHb PAHUYHOT THYYKOCTI A ¢ (A yr 4), SAKi

f
obuucntotoTbea 3a popmynamu Tabnuui 10.4.

Tabnuusa 10.4 — NpaHM4Ha YMOBHA rHYYKICTb 3BUCY MOSICHOIO nNucta (nonui)

VMOBMU ["paHMyYHa yMOBHa rHYYKIiCTb 3BMUCY NOMULL Xuf
Tun Cxewma nepepiay i 3acTOCyBaHHsi | UV MOSICHOTO MIUCTA A i 4 3@ YMOBHOI FHY4KOCTi
nepepis eKkcueHTpucuTer = =
pepisy HERTP hopmyn CTpWkHA 0,8 <A, (A, ) < 4,0
befL bef‘
,Vt Ytﬁ
x| X" T O|X _ _ _
SN Bty | Fur =T ~0.01(1,5+0.77,)m,  (10.30)
y
yl
0<m, <10
bef
Ye
| — — —
211 x_‘_'_=_. ®lx Aur1 = e —0,01(5,3+1,30,)m,  (10.31)
|
y!
Yo—r
<
()
. X X _ _
3-i =" Ay =0,36+0,101 (10.32)
A-if Ay =0,36+0,10%,, (10.33)
Mpumitka 1. Xufc — rPaHNYHE 3HAYE€HHHA YMOBHOI FHYYKOCTI 3BUCY Mosica YM MOSICHOrO NucTa LeHTparbHO-CTUC-
HYTOro eneMeHTa, Lo BU3Ha4YaeTbes 3rigHo 3 8.3.7 abo 8.3.8 BignosigHo.
Mpumitka 2. Mpu 3HaueHHsIx 10 <m < 20 3HaUeHHS! & ¢ (A7 1) CMiA BUSHAYATM NIHIAHOIO IHTEPONSLE MiX 3Ha-
YEHHSMU Xu, (Xum), ob4ymcneHnMu 3rigHo 3 hopmynamm, HasegeHumn y Tabnuui 10.4, i BignosigHoO
00 9.5.14i9.5.15 (npu m, = 20), yMOBHO NpuiMatouy 3Ha4yeHHa N TakuM, Lo JOPIBHIOE HYTIIO.
Mpuwmitka 3. [Inga 3BuUCiB NOSACHUX NUCTIB (Nnonuup), obpamneHmx pebpamm (pucyHok 8.4), 3Ha4YeHHs Xuf, AKi 06-
YUCIIOOTL 32 opmynamm 3rigHo 3 Tabnmueto 10.4, cnig 36iNbLUNTY MHOXEHHAM Ha koediuieHT 1,5.
Mpumitka 4. NMpn 3HaYeHHsX npu Xx <0, 8 abo Xx >4,0y cdopmynax Tabnuui 10.4 npuriMaeTbCs BiANOBIAHO
XX(Xy) =0,8abo XX(Xy) =4,0.

10.4.7 Y Bunagkax, Konm He BMKOHYHTbCA BMMOrn 3rigHo 3 10.4.6 Ta BignosigHo o tabnuui 10.4
OOMyCKaeTbCA:
a) 3HaueHHs L,s i Ay 4, OBUMCHIEHi 32 popmynamu Tabnuui 10.4, 3GiNbLUMTY MHOXKEHHSIM Ha KOe-

iuieHT /o, ARyyC /N , ane He 6inbLe Hixx y 1,25 pagsig, sk ans XUW BignosigHo go 10.4.5, a);
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0) onst ABOTaBPOBOro nepepidy 1-ro Tuny i nepepisy 2-ro Tuny 3Ha4YeHHs! Xuf i Xuf‘ 1> OBYMCIIEeHi 3rigHo 3

dopmynamm (10.30) i (10.31), 36INbWMTU MHOXEHHSAM Ha KOedilieHT v , WO BM3HAYaETLCA 3rigHO 3
copmyroto (10.28); oAepxkaHi Npyu LbOMy 3HaYeHHS W & ¢ 1y A ;¢ 4 HEODXIOHO NpUiMaTyh He GinbLuMMK 3a

3Ha4eHHs BignosigHo 0,8 i 2,0;

B) ANS nepepisiB 4-ro TUNy 3HauyeHHs A ., obuucneHi 3rigHo 3 copmynoto (10.33), 36inbLWMTK

uf»
MHOXEHHSIM Ha KoedilieHT:

2N

S (10.29)
0y AR, V¢

yvyi=2-

ofilepkaHi Npy LbOMY 3HaYEHHS \y 4 A+ 4 HEODXiAHO NpuimMaTti He Ginblurmm 3a 0,9.

10.4.8 lNpn CTUCKY 3i 3rMHOM CTPWXKHA Y OBOX FOMOBHUX MSIOLLMHAX NepeBipKy MICLEBOI CTiNKOCTI
CTIHOK i MOACHNX NUCTIB (MONKMLb) AONYCKAETbCS BUKOHYBaTK BignosiaHo Ao 10.4.2 — 10.4.7 okpemo ans
3rMHY CTPWXKHA Y KOXHIW i3 nnowuH. MNpn uboMy BUKOHYBaTW MEPEBIPKY CTIMKOCTI CTPWIKHA 3rigHO 3
10.4.5, B) He nNoTpibHO.

11 PO3PAXYHOK OMOPHUX MIIUT

11.1 MabapuTHi po3mipy B NnaHi ONOpHOI NNNTU MaTb BM3HAYATUChb 33 YMOBaMW PO3paxyHKy Ha
MiLHICTb OeTOHy dbyHOameHTy. Nepenadva po3paxyHKOBOro 3yCUIsi Ha OMOPHY MIIUTY MOXE 3A4iACHI0-
BaTUCb Yepe3 pe3epoBaHnii TOPELb KOMOHU, L0 06NMpaeTbCa Ha CTpyraHy NOBEPXHIO ONMOPHOT NANTH
(B 6asax 3 dpesepoBaHMM TopLieM), abo yepes 3BapHi weK (y 6aszax 3 TpaBepcaMu i KOHCOMbHUMM
pebpamn).

11.2 ToBLWMHY ONOPHOI NANTK CNiA4 BM3HAYaTW 3 YMOBW MiLIHOCTI NPW 3rMHi 3@ hopMyroto:

t> M (11.1)
Ryve

ae vy, — koedpilieHT yMOB poOOTU OMOPHOT MAWTHU, LLIO BU3HAYaAETLCA 3a Tabnumueto 5.1;
Max — HanBINbLUWI i3 3rHaNbLHUX MOMEHTIB M, WO AiloTh Ha Pi3HUX AiNAHKaX ONOPHOT MANUTY i
BMU3Ha4alTbcs 3rigHo 3 M.2.

12 PO3PAXYHOK ONMOPHUX YACTUH

12.1 Po3paxyHOK Ha 3MWHaHHA B UMUMIHAPUYHMX LWapHipax (uandax) 6anaHcMpHUX onop cnig
BMKOHYBaTW 3a (OOPMYIIOH:

F
T <y, (12.1)
1,25r,,R)pv
e F — TUCK (cuna) Ha onopy;
Iy, l, — BiANOBIAHO padiyc i AOBXWHA LWapHipa;
R,p — pO3paxyHKOBMI ONip MICLLEBOMY 3MUHAHHIO NP LWiNIbHOMY AOTUKaHHI, O NPUAMAETbLCS 3a

Bumoramm 7.1.
12.2 Po3paxyHOK Ha giamMmeTpanbHUIA CTUCK KOTKIB HEOOXiAHO BMKOHYBaTK 3a hopMyroto:

F
Tn <9, 12.2)
ndxlchch

ae n — KiNbKICTb KOTKIB;
dg, [, — BiANOBIAHO AiamMeTp i AOBXWHA KOTKa,
R.y — po3paxyHKoBWi onip AiameTpanbHOMY CTUCKY MpW BiflbHOMY JOTUKaHHI, LLO NPYIMAETLCA
3rigHo 3 7.1.
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13 PO3PAXYHKOBI AOBXXWHWU | TPAHWUYHI THYYKOCTI EJIEMEHTIB CTAJIEBUX

KOHCTPYKLIN
13.1 Po3paxyHKOBi AOBXWHU eNeMeHTIB MNITOCKNX pepM, B’A3eN i CTPYKTYPHUX KOHCTPYKLIiN

13.1.1Po3paxyHKOBi AOBXWUHW Iy | [ f 1 CTUCHYTUX €MEMEHTIB KOHCTPYKLI NIOCKUX dhepM i B'A3en y
X nnowmHi Ta 3 nnowwmHm (pucyHok 13.1, a, 6, B, r), 3a BUHSATKOM €NEMEHTIB, 3a3Ha4YeHNX y BiAMNOBIAHOCTI

313.1.21 13.1.3, cnig npunmatu 3rigHo 3 Tabnuueto 13.1.

l , 1
—
I N

\ AN = =
a o]
L, by f,/l/*
\;7-i ———= =l
\ ':NT \ ~T
\ S
\A
B r
|
- \
\
A%
il

a — TPUKYTHa 3i cTosikamu; 6 — po3KicHa; B — TPUKYTHA 3i LUNPEHTeNsMU; I — HaMiBPO3KiCHA TPUKYTHA; I — XPeCcToBa

PucyHok 13.1 — Cxemu peLuitTok doepM Ans BUSHAYEHHS PO3PaxXyHKOBUX AOBXWUH CTUCHYTUX €MeMEHTIB

Tabnuusa 13.1 — Po3paxyHKOBi JOBXMHU €NEMEHTIB NNOCKUX bepMm i B’a3en

Po3paxyHKoBi BOBXUHU lf i Les 4
HanpAaMok no3aoBXHLOro 3rMHy enemeHTa dhepmu _ OMOPHWX pos- | pelTn
MosiCiB | KOCIB i OMOPHNX | ENEMEHTIB
CTOSIKIB pPEeLLiTOK

1. Y nnowuHi pepmu I
a) anga depm, okpiM 3asHavyeHux y nosudii 1, 6) I ! 0,81
6) onsa 3BapHUX epM, ENEMEHTU SKMX BUKOHAHI 3
OAVHWNYHUX KYTUKIB, | bepM i3 MPUKPINMAEHHSM enemMeHTiB l l 0,91
peLiTkn 40 NOACIB BNPUTYI
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Kineub Tabnuui 13.1

Po3paxyHKoBi BOBXUHW lf i Los 4

HanpsiMOK MO3[0BXHLOrO 3r1HY enemMeHTa epmu _ OMOpHNX PO3- petn
MOSICIB | KOCIB | OMOPHMX | enemMeHTiB
CTOSKIB peLliTok

2. Y HanpsAMKy nepneHauKynsapHOMY 00 NAOWUHN depmu (3
NIOLWMHN PEePMU) Ly 4:

a) ansa depm, oKpiM 3a3HaveHuX y nosuii 2, 6) I4 I4 14

6) anga depm 3 nosicammn 3 3aMKHYTUX NPOQiniB i3

. . . . l l 091
NPUKPINJIEeHHAM efieMeHTIB PELUITKNA 40 NOACIB BMpUTYyn ! 1 !

3. Y Oyab-gKkomy HanpsiMKy Ans 3BapHUx epm, enemeHTu
SKNX BUKOHaHI 3 OOUHWYHUX KYTUKIB, MPU OOHAKOBUX

BiCTaHSX MiXXK TOYKaMW 3aKPIiNfeHHSA efleMeHTIB Y NITOLUHI 0,851 ! 0,851
Ta 3 NNOWUHN hepMm (lgr = los 1)

MpumiTka. | —reomeTpmnyHa JOBXMHA enieMeHTa (BiACTaHb MiX LLeHTpamMn Hanbnmxk4mMx By3niB) y NNoLLmMHI doepmu;
I4 — BigCTaHb MiX By3namu, 3akpinneHnmu Big 3MiLLeHHS i3 nnowmnHu depmmn (noscamu depm, cne-

LianbHUMK B’A35IMU, XXOPCTKUMU NANTaMM MOKPUTTIB, MPUKPINNEHMMM 40 nosica 3BapHUMK LWBamu abo
bonTtamu TOLLO).

13.1.2 Po3paxyHKoBY AOBXWHY I 4 €MeMeHTa hepMu i3 NAOLWMUHU KOHCTPYKLIT, MO AOBXMHI 5iKOro

Aitotb 3ycunns ctucky Ny i N, (N4 > N,) (pucyHok 13.2), HeobxigHO BU3Ha4aTu 3a hopMyrioto:

N
lof 1 =(o,75 +o,25NZJl1 : (13.1)
1

Mpn UbOMY pO3paxyHOK 3aranbHOI CTIMKOCTI ernemMeHTa chnif BUKOHYBaTW Ha [it0 NO3O0BXHbOIro
sycunns Njy.

Po3paxyHKoBi AOBXWUHW s | Ly 1 €NEMEHTIB MOCTIHOTO 32 AOBXWHOIO Nepepi3y, POo3KpinneHnx
B’A35MM Ha [insiHKax OAHaKOBOI AOBXWHMW, B SKMX Ail0Tb Pi3Hi NO3O0BXHI 3yCunnd, AOMyCKaeTbCs
BU3Ha4aTW 3rigHo 3 Tabnuueto P.1.

~ N2 N1 N

6

a — cxema epmu; 6 — cxema nonepeyHnx ropu3oHTanNbHUX B'A3er Mixx oepMmamm (Bua 3Bepxy)

PucyHok 13.2 — Cxemn ans BU3HayeHHs1 po3paxyHKOBMX AOBXUH nosica hepmu
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13.1.3 Po3paxyHKOBI AOBXWUHW lr i Iy 4 PO3KOCIB (hepMu i3 XPECTOBOK PELLITKO 3@ HasiBHOCTI
3'eQHaHb y By3nax nepeTuHy enemMeHTiB peLlitTku (pucyHok 13.1, a) cnig npuimatu:

— Y NAOLWWHI dhepMu — TakMMMU, LLIO JOPIBHIOKTL BiACTaHI MK LeHTpamu By31iB KPinsieHHA po3Kocy A0
nosica hepmMu i NnepeTnHy enemMeHTIB peLwliTku (Is =1);

— 3 NMAOWMNHN hepMu: ANa CTUCHYTUX E€NEMEHTIB — 3rigHo 3 Tabnuueto 13.2; And po3TArHyTUX
€reMEHTIB — TaKMMW, LLIO JOPIBHIOIOTb BiACTaHI MiX By3namu KpinfeHHs efeMeHTIB peLUiTKM 40 HUXHBOTO i
AO BEPXHBLOTO NosACiB dpepmu (lyr 4 =14).

Tabnuusa 13.2 — Po3paxyHKOBi JOBXMHU ENIEMEHTIB NEPEXPECHOT PELLITKN

Po3paxyHKOBi AOBXWUHU [y 4 i3 NAOWWHN hepmu
KoHCTpyKLUia By3na NnepeTnHy enemMeHTIB peLliTku npuv NigTpUMyBanbHOMY eNeMeHTi
PO3TArHYTOMY |HEMpaLulo4yoMy| CTUCHYTOMY

OOunaBa eneMeHTN He NepeprBatoTLCS ! 0,7 I4 I4

MigTpuMyBanbHWI eNEMEHT NepepuBaETbLCS |
NnepekpuBaeTbCA PaCOHKOHO:
— pO3rNaayBaHUN enemMeHT He NepepuBaEeTbCs 0,7 I4 I 1,4 14

— po3rnsiayBaHuii enemMeHT nepepuBaEeTbCs 071
i NepeKpUBaETLCS PACOHKOI 0
Mpumitka. | — BiACTaHb MiX LEHTpamMu BY3MiB KPIiNMeHHs enemMeHTa peLliTkm Ao nosica oepMu i NepeTuHy

efleMeHTIB;
I4 — BiACTaHb Mi>X By3namm KpinneHHs enemMeHTa peLuiTkm 40 HXHBOTO | O BEPXHLOTo nosica hepmMu.

13.1.4 Papgiyc iHepuil i nepepisiB enemMeHTiB i3 OANHOYHUX KYTUKIB MPU BU3HAYEHHI MHYYKOCTI cnig,
npurUMaT TaknuMm, LLIO OOPIBHIOE:

— MiHiManbHoMy pagiycy iHepuii (i =i ,;,) — NPV PO3PaxyHKOBIN [OBXWHI eneMeHTa, He MeHLUIn 3a
0,85 [ (me I — BigCTaHb MiXX LeHTpamMM HaNGAMXKYMX BY3MiB);

— pagiycy iHepuii KyTuka BifHOCHO NOro OCi, L0 NPOXOAnUTb NepneHankynsapHo abo napanensHo Ao
nnowmHn pepmm (i =i, aboi = iy) 3anexHo Bif opieHTaUil NNOLWMHM 3rHy dboepMn — y peLuTi BUNaakKis.

13.1.5 Po3paxyHKOBi OOBXMWHWU [, €MEeMEHTIB CTPYKTYPHMX KOHCTPYKUIW cnig npuiMaTtuv 3rigHo 3
Tabnumuero 13.3.

Pagiycn iHepuil nepepisiB i eneMeHTiB CTPYKTYPHUX KOHCTPYKLIA NpU BU3HAYEHHI THY4YKOCTi cnig
npuAMaTN TakKUMM, LLIO AOPIBHIOOTH:

— pagiycy iHepuii KyTuka BiQHOCHO MOro Oci, WO NpoXoauTb NepneHankynsipHo abo napanenbHo [0
nnowmHu dpepmut (i =i, abo i = iy) — AN CTUCHYTUX eNeMEeHTIB, Lo CNpunMaloTb No3aBy3riose nore-
peyvyHe HaBaHTaXeHHS;

— MiHiMarnbHoOMy pagiycy iHepuii (i =/ ;,) — Y peLwTi Bunagkis.

Tabnuusa 13.3 — Po3paxyHKOBi JOBXMHU €NEMEHTIB CTPYKTYPHUX KOHCTPYKLLN

EnemeHTn CTPYKTYPHUX KOHCTPYKLIii PospaxyHkoBa JOBXWHA I,

1. OKpim 3a3Ha4vyeHux y nosuuisax 2 i 3

2. HepoapisHi (L0 He nepeprBatoTbCS Yy By3nax) NOACK, a TaKoX erne-
MEHTU NOACIB | PELUITOK, LLO MNPUKPINIOITLCS Y BY3rax 3BapoBaHHAM 0,851
BMPUTYN 0 KyNbOoBUX 260 LMMIHAPUYHUX BY3MOBUX ENEMEHTIB

3. 3 0OAMHOYHUX KYTUKIB, LLO NPUKPINOTLCS Y By3nax O4HIE NOnnLEto:
a) 3BapHMMK WBaMu abo 6onTamm (He MeHLLE HixX ABOMa), pPO3MiLLleHUMM
B3[10BX enemeHTa, npul/i.:

— 00 90 BKMHOYHO !

—noHag 90 ao 120 BKIHOYHO 0,901
—noHaa 120 go 150 BKNOYHO (NWLe ONs eNEMEHTIB peLuiTku) 0,751
—noHag 150 go 200 BKMHOYHO (NMLe ONst eNEMEHTIB peLuiTkm) 0,701
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Kineub Tabnuui 13.3

EnemeHTU CTPYKTYPHMX KOHCTPYKLIN Po3spaxyHkoBa OOBXUHA [ ¢
6) oaHum GonTom npu 1/ i .-
— 0o 90 BKITHOYHO !
—noHapg 90 go 120 BKHOYHO 0,951
—noHag 120 go 150 BKNOYHO (NKLEe ONsi ENEMEHTIB PeLUiTKK) 0,851
—noHag 150 go 200 BKIHOYHO (NKLe ONsi EEMEHTIB PELUiTKM) 0,801

MpumiTtka. | — reomeTpuyHa LOBXMHA enemMeHTa (BiACTaHb MiX LeHTpaMu By3MiB CTPYKTYPHOI KOHCTPYKLIiT).

13.2 Po3paxyHKOBi AOBXWHU €5IEMEHTIB MPOCTOPOBUX pPeLliT4aCTUX KOHCTPYKLiN

13.2.1 Po3paxyHKOBi AOBXMHM i pagiycu iHepuii nepepisiB CTUCHYTUX | HEHABaHTaXXEHMX eNIEMEHTIB
NMPOCTOPOBUX KOHCTPYKLUIN (pUCyHOK 13.3), BUKOHaHWX 3 OAMHOYHUX PiBHOMOMMYKOBUX KYTWUKIB Npwu
BM3HAYEHHI HY4YKOCTI, Crig npunmMaTy 3rigHo 3 Tabnuueto 13.4 ta Tabnuyammn 13.51 13.6.

a B
\d 0
£
5 |
le
r il e

a, 6, B — CyMillleHi; I, 4 — HE CYMillleHi; € — YaCTKOBO CyMiLleHi (MO3Hakn — AnMBKChb y Tabnuusax 13.4 i 13.5)

PucyHok 13.3 — CxemMun NpoCTOPOBMX PELLITYACTUX KOHCTPYKLIN i3 By3ramMmn B CyMDKHUX rpaHsax

13.2.2 Po3paxyHKOBi JOBXWHW i pagiycu iHepLii po3TArHyTUX €feMeHTIB, BUKOHAHUX 3 OAMHUYHUX
PiBHOMOMNYKOBUX KYTUKIB, MPY BU3HAYEHHI THYYKOCTI Crig npunmaTu:

— AN NosciB — 3rigHo 3 Tabnuueto 13.4;

— ANS pO3KOCIB XpPeCTOBOI peLliTkm 3a pucyHkoMm 13.3, a, O: y NAOLWMHI rpaHi — TakMmu, WO AopiB-
HIOKOTb JOBXWHI I, i pagiycy iHepUil i,; 3 MMOLWMHN rpaHi — TakMMK, WO OOPIBHIOKTL MOBHIM JOBXUHI
poskocy ;4 i paaiycy iHepuii i, BIGHOCHO OCi, NapanenbHOl NMOLLMHI rpaHi;

— NS po3KociB (pncyHok 13.3, 6, B, T, €) — TakMMu, L0 JOPIBHIOKTL AOBXWHI [, | paaiycy iHepuii i,
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Tabnuusa 13.4 — Po3paxyHKOBi JOBXMHN MPOCTOPOBMX KOHCTPYKLA, EMEMEHTU SIKMX BUKOHaHI
3 OQUHOYHUX PIBHOMOMUYKOBUX KYTUKIB

EnemeHTM NpoCcTOPOBUX KOHCTPYKLi Lo i

Noscu 3rigHo 3:

— pucyHkom 13.3, a, 6, B I, min
— pucyHkom 13.3, 1, A 0,731, Imin
— pucyHkom 13.3, e 0,641, Imin
Po3kocwu 3rigHo 3:

— pucyHkom 13.3, a, By e min
— pucyHkom 13.3, 6, B, T, € By ly min
Poanipku 3rigHo 3:

— pucyHkom 13.3, 6, e 0,801, Imin
— pucyHkom 13.3, B 0,731, Imin

OoNTOBMMU 3'€AHAHHAMWN.

Mpumitka 1. ;. — yMOBHa [JOBXMHA, LLO NPUIMAETLCA 3rigHO 3 Tabnuueto 13.5;
U 4 — KOedILIEHT pO3paxyHKOBOT AOBXWHY, LLIO NPUAMAETLCA 3riaHO 3 Tabnuueto 13.6.
MpumiTtka 2. Poskocu (pucyHok 13.3, a, 4) B To4Kax nepeTuHy NOBUHHI ByTn ckpinneHi mixk coboto 3BapHumMmn abo

Tabnuusa 13.5 — YMOBHI SOBXWHM €NTEMEHTIB MPOCTOPOBUX KOHCTPYKLiN

KoHCTpyKUia By3na NnepeTuHy enemMeHTiB peLUiTkm

YMOBHa AOBXUHA pO3KOCY [y, Npw
NiATPMMyBanNbHOMY efleMeHTI

(aiadpparmoto TOLO)

PO3TArHYTOMY | HEMPALIKYOMY | CTUCHYTOMY
O6uaBa eneMeHTU He NepepuBaloTbLCH ly 1,31, 0,814
MigTpuMyBanbHWI eNEMEHT NepPepuUBaETLCS |

nepekprBaeTbCA PACOHKOI0;

po3rnaayBaHuii efeMeHT He NePEeKPUBaETLCA

Y KOHCTPYKLSIX 3rigHO 3:

— pucyHkom 13.3, a 1,31, 1,61, ly1

— pucyHkom 13.3, 1 (1,75-0,15n) 1, | (1,9-0,1n)1, ly1
Byson nepeTuHy enemeHTiB, 3akpinneHun Big

FOPWU30HTANbLHOIO NEPeMILLIeHHS 3 NMOLLUHN rpaHi ly ly ly4

[ —
Mpumitka 1. n =-7min 9

d,min *m

i po3kocy.

» B lmin g min — HAVMEHLLI MOMEHTU iHepLil nonepe4Horo nepepisy BiAMOBIAHO nosica

MpuwmiTtka 2. Mpn n <1 abo n >3 y hopmynax Tabnuui npuimaeTbes BignosigHo n = 1 abo n = 3.
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Tabnuusa 13.6 — KoediuieHTn po3paxyHKOBOI JOBXMHM PO3KOCY

3HaueHHs uy npul/i ., WO AOPIBHIOE

lMNpuKpinneHHs po3kocy A0 MosAcis 3Ha4eHHA N | o 60 novan 60 4o 160 | noHag
BKIOYHO BKIMIOYHO 160
3BapHMMK WBamMu abo 6ontamm (He MeHLe [o 2 1,14 0,54 + 36, /1 0,765
Hi>X 4BOMa), PO3MiLLLEHMMM BOOBX PO3KOCY MoHag 6 104 054+288i . /1| 0740
’ ’ *~ Tmin ’
3a byab-sikux

OpgHum 6onTom 1,12 0,64 +28,8i.,,/1| 0,820

3Ha4YeHb

Mpuwmitka 1. n — guBmck Tabnuuo 13.5;
I — noBxuHa, sika NPUNMAaETLCS Takolo, LLIO OPIBHIOE: [; — AN PO3KociB 3a pucyHkom 13.3, 6, B, T, €;
I, 3rigHo 3 Tabnuueto 13.5 — ansa poskocie (pucyHkn 13.3, a Ta 13.3, A).

MpuwmiTtka 2. 3Ha4yeHHs koedilieHTa py Npn 2 <n < 6 cnig BU3Ha4aT 3a AOMNOMOrOH0 MiHIHOT iHTeprionaLii.

Mpumitka 3. Y Brnagky, KOnNv oAvH KiHeub PO3KOCY MPUKPINIETLCA OO nosica 6e3 3acTocyBaHHsS (haCoOHKM 3a
Jonomoroto 3BapHux abo 6ontoBux 3’egHaHb, a APYrui KiHeub — Yyepe3 acoHKy, koedilieHT pos-
paxyHKOBOT [IOBXMHW PO3KOCY NPUIAMAETLCA TaKMM, L0 A0PIBHIOE 0, 5(1+ i 4 ), Mpy NprKpinneHHi o6ox
KiHLIIB PO3KOCY [10 MOACIB Yepe3 dpacoHkm —p 4 = 1,0.

MpumiTtka 4. KiHui poskocis 3a pucyHkom 13.3, B cnig npukpinnioBaTy, Sk NpaBuno, 6e3 3acTocyBaHHS (DacoHOK.
Y uboMy BMNaAKy npu iX NPUKPINNEHHi 4O pOo3MnopKM i nosica 3a A0NOMOrol 3BapHUX LWBIB abo He
MeHLLe HiX [BOX 60NTiB, PO3MILLEHNX B3AOBXK OOBXMHU PO3KOCY, 3HAYeHHA KoedilieHTa 1, npui-
Ma€ETbCA K Npu N < 2. Y BUNaAKy NPUKPINNEHHS KiHLIB po3kocy ogHUM 60NTOM 3Ha4YeHHS koediLlieHTa
Ly NPUAMaOTb 3a Lieto Tabnuueto, a Npu o64NCIeHHi 3HaYeHHs I 3rigHo 3 Tabnuueto 13.4 3amicTb
3HAYEHHS [ 4 NPUIAMaIOTb 3HaYeHHsa 0, 5(1+ ).

13.2.3 Po3paxyHKOBI OBXUHW [; | pafiycu iHepLii / eNeMeHTIB, BUKOHaHWX i3 TPY6 YM NapHUX Ky TUKIB,
cnig npunmatwu signosigHo go 13.1.1 — 13.1.3.
13.3 Po3paxyHKOBi AOBXWHU KOJNOH (CTOSIKIB)

13.3.1 Po3paxyHKOBi JOBXUHU I KOMOH (CTOSKIB) MOCTIMHOrO NO AOBXWHI nepepisy abo okpemux
OiNsSHOK CTYMIHYaCTMX KOMOH Crif BM3Havatu 3a (oopMysior

leg = nl, (13.2)
ae pn — KoediLiEHT pOo3paxyHKOBOI JOBXMHMN KOMOHM;
I — reoMeTpryHa AOBXUHA KOJTOHW, OKPEMOI ii AinaHKn abo B1MCOTa NOBEPXY.

13.3.2 lMpn BM3HaAYeHHi KoediliEHTIB pO3paxyHKOBOI AOBXMHM KOJIOH (CTOSKIB) 3HAYEHHSA MNo3-
OOBXHIX CUI B erieMeHTax cMcTeMu Chif npunumaTu, SK npaBumio, AN TOro XX Camoro CronyvYeHHs
pO3paxyHKOBUX HAaBaHTaXXeHb, ANs SIKOro BUKOHYETbCS NepeBipKa CTINKOCTi KOMOH (CTOSIKIB) Ta €fIEMEHTIB
X nepepisiB BignoBigHo Ao BuMor po3ainis 8 i 10.

[onyckaeTbCs BU3Ha4aTK KoeilieHT po3paxyHKOBOI AOBXWHWM KOMOHW MOCTIMHOMO MO OOBXWHI
nepepisy Ta OKPeMOi AiNsSHKW CTYMiH4YacTOl KOMOHM nuwe AMs Takoro ChoSlyYeHHS po3paxyHKOBMX
HaBaHTaXeHb, SIKe XapakTepun3yeTbCs HanBINbLLIMM 3HAYEHHAM NO340BXHBOIO CTUCKaNbHOro 3ycunng y
KOMOHI Ta Ha oKpeMin i AinaHui, i ogepXaHi 3HayYeHHs KoedillieHTa | BMKOPUCTOBYBATM ANS iHLINX
KoMOiHaLil HaBaHTaXeHb.

Mpun BU3HaYEHHI KoeiLieHTIB pO3paxyHKOBOI JOBXUHU KOSOH (CTOSIKIB) paM HEODXIAHO PO3pPI3HATU
3aKpinsneHi (He BiNbHi) Ta He 3akpinneHi (BinbHi) pamu Big nepekocy. Y nepLiomMy BunagKy By3nu KpinneHHs
purenis 4o KOSOH 3aKpinsieHi Big ropnsoHTanbHUX NepeMilleHb Y MAOLWMHI paMu; y ApyroMy BUNagKky — He
3aKpinsieHi Big Taknx nepemilleHb.

Pamu 3 >XOpPCTKMM 3BapHMM 3’€QHaHHAM pureniB i KOMOH Ta XXOPCTKMM 3alleMfeHHSM KOSOH Y
dyHAaMeHTax, Taki WO PO3KPInMeHi y CBOIN MMOLWMHI enemMeHTaMu >XOPCTKOCTI (CucTemMolo B’si3en,
CTIHKaMu, >XOPCTKMMW OUCKaMK MOKPUTTIB | MEPEKPUTTIB Ta iHWMMM KOHCTPYKUIAMK), CRig BBaXaTu
He BIifTbHUMMW, SIKLLO XKOPCTKICTb Ha 3CYB PO3KPIMNNeHOi enemMeHTamMm XXOPCTKOCTI pamMu HE MEHLUE HiXK Y
6 pasiB NnepeBuLLYE Bi4MOBIAHY XOPCTKICTb pamMu 6e3 po3KpinstoBasnbHUX efTEMEHTIB XXOPCTKOCTI.
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13.3.3 KoediLieHT po3paxyHKOBOI AOBXUHU |1 KOFIOH (CTOSIKIB) MOCTIMHOIO 3a JOBXMHOW nepepisy
cnif BU3Ha4yaTu 3anexHo Big YMOB 3aKpinneHHs iX KiHUIB | BUAY HaBaHTaXeHHd. [na aedkux Bunagkis
OMOPHOIO 3aKpiNNeHHs | BUAY HaBaHTAXEHHS 3HAYEeHHS KoedilieHTa pu HaBeaeHi B Tabnuui 13.7.

BusHauyeHHsa po3paxyHKOBUX AOBXWH KOMOH (CTOSIKIB) Ta KOeiLiEHTIB po3paxyHKOBOI JOBXUHU w
BMKOHYBAaTW 3rigHO 3 gogatkom P.

BuaHayeHHs po3paxyHKOBO| JOBXUHW €fleMeHTa, PO3KPINIeHoro B’a3amMu B OAHIN NOLLMHI, BUKO-
HyBaTK 3rigHo 3 Tabnuueto P.1.

KoedilieHTn po3paxyHKOBOI JOBXUHWN KOMOH (CTOSKIB) MOCTIMHOIO MO AOBXMHI Nepepisy 3 Npy>KHUMU
3aKpinfneHHAMU KiHUIB cnig BU3Ha4aTtu 3a oopmynamu, HasegeHumu y Tabnuuax P.2, P.3.

Tabnuusa 13.7 — KoediuieHTn po3paxyHKOBOT JOBXMHWN KOMOH (CTOSIKIB)

N N N N
Cxema ’ ' ’

OMopHoro L e =,
3aKpinneHHs /-/ ! J
KOJIOH \ [ I /
(cTogkiB) | / /./ /

i BUO HaBaH- | I ; /
TaXEeHHS ﬁ

7777 77
u 0,5 2,0 1,0 2,0 1,12

13.3.4 KoediLieHTV po3paxyHKOBOT JOBXWHW L1 KONIOH MNOCTINHOMO 3a AOBXMHOK Nepepisy y NOLMHI
BINbHUX | HE BIMbHUX paM NpW XXOPCTKOMY 3BapHOMY 3’€QHaHHi purenis 3 KOoHamu i NpyM 0gHaKoBOMY
3aBaHTaXXEHHi pO3MilLleHNX B OAHOMY pPiBHi By3niB criig BM3Ha4yaTy 3a hopmynamm tadnumui 13.8.

13.3.5 KoediLieHTn po3paxyHKOBOI JOBXWUHM [ KOJOH (CTOSIKIB) 1-ro pycy ogHonporiHHMX i 6arato-
NPOriHHMX paM AOMyCcKaeTbCA BU3Ha4YaTu BignosigHo oo Tabnumui P.4.

13.3.6 lMpu BigHOoWweHHI H/B > 60 (ne H — noBHa BMUCOTa BiNbHOI O6araTonoBepxoBoi pamu, B —
WwrprHa abo 3aranbHU NPOriH pamun) NoBMHHA OyTW NepeBipeHa 3aranbHa CTIVKICTb paMu B LINOMY SIK
KOHCOMBbHOIO CTPUXXHA HACKPI3HOro nepepisy, 3aemMneHoro Ha onopi.

13.3.7 Npn HEPIBHOMIPHOMY HaBaHTaXKEHHI BEPXHiX BY3I1iB KOMOH Y BiflbHilN OQHOMOBEPXOBIV pami i
HasIBHOCTI >KOPCTKOro AmMcKa MOKpUTTA abo ropmsoHTanbHMX PO3MipoK, pO3TalloBaHWX MO BEPXY YCiX
KOIOH i CNpPsIMOBaHUX i3 NMOLMHN pamu, KOemilieHTN po3paxyHKOBOI AOBXUHU (1, Hanbinbll HaBaH-
Ta)XEHOI KOJSTOHW Y NIIOLWUHI pamu crig Bu3HayaTu 3a (oopMyIior:

(13.8)

ae n — KoeqilieHT po3paxyHKOBO| JOBXUHW KOMOHW, L0 NepeBipaeTbCs, obumcneHnn 3a popmy-
namu Tabnuui 13.8;

¢ » N,— BiANOBIAHO MOMEHT iHepLii nepepidy i NO300BXHE CTUCKarbHe 3yCUnis y HanbinbLl HaBaH-
TaXeHi KONOHW Po3rnsayBaHoi pamu;

/

ZN, , ZI, — BiANOBIOHO cyma po3paxyHKOBUX NO3A0BXHIX 3yCUIlb i MOMEHTIB iHepLii nepepisis
- -

I
YCiX KONOH po3rnsayBaHol pamu i He BinbLU HiXK YOTUPbOX CYCiAHIX pam (Mo ABi 3 KOXXHOro

BoKy po3rnagyBaHoi pamun); Npu LibOMY BCi MO300BXHI 3yCUNNs cnig Bu3Hayatu Ans Tiel
camoi KoMbiHaLii po3paxyHKOBMX HaBaHTaXEHb, 3a SIKO| B KOJOHI, LLIO NepeBipseTbCs,
BUHUKAE po3paxyHKoBe No3aoBxHe 3ycunns N.
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Tabnuusa 13.8 — ®opmynu ona BU3HAYEHHS KOeILEHTIB pO3paxyHKOBOI JOBXMHMN KOMOH pam

KoediuieHT y hopmyrnax
Cxema pamu (13.3) - (13.7) KoedpiuieHT n
p | n
BinbHi pamun
Ny Isq N o
/C /c No‘ si'c
Iy — I, 1
0,38
p=0 p=211+ (13.3)
/ /
lr s1 4 31 ] K(ny+n,)
% é L — k +1
I 41
Ic /C L /81 ¢
o . 11_ c l1
_ |n+0,56
N N N p=ow n= n1014 (13.4)
+ Is1 4 Is2 4 . ;
lc le le] < i
k +1
T[4 me [ 5
BepxHin noBepx Mpnn<0,2
N, N N* N, lrN k(p4+py) | 2k(ny+ny) _ (p +0,68)/n +0,22 (13.5)
T S k+1 k +1 ,/0,68p(p +0,9)(n +0,08) +0,1n
le les Ig|l Ie| Tef < K CepeﬂHM:OBer npun>0,2
—f — + n,+n
P o S B A 2 R GERPY) (p+0,63)Jn+0,28
< < k +1 k +1 H= (13.6)
\/pn(p +0,9)+0,1n
% s [ o ], il HwxHin nosepx
2k(pq+py)| k(ng+ny)
k +1 k +1
He BinbHi pamun
N, N N, BepxHi noBepx
NEEER |
» ls1] <] 0,5(p1+p2)| ny+ny
Io le o| Ic CepepHin noBepx _ [1+0,46(p +n)+0,18 pn 13.7
w1 0,5(01 +p2) | 0,5(n1 +11p) 130.93(p +n)+0,71pn  (137)
l - HwxHin nosepx
1
— P1+P; |0,5(n1+ nz)
Mpuwmitkai. /gy, Ig,, 14, ;) — MOMEHTY iHepLii pO3paxyHKOBUX NepepisiB purenis, AKi NpunaraoTs BiANOBIOHO 40
BEPXHbOIO i HMKHBOTO KiHLiB KOJTOHU, L0 NEPEBIPAETLCS;
I, I, — BiONOBIOHO MOMEHT iHepLii po3paxyHKOBOro Nnepepisy i reoMeTpuyHa OOBXMHA KOJOHM, sKa
nepeBipseTbCH;
L , L, — nporoHn pamu; K — KirnbKiCTb NPOroHiB;
loo1 Il 1Py
_'st1'c . s2'c _'c —_i2%
T P T P T,
Mpumitka 2. [N KpanHbOi KONOHW BiNbHOT GaraTonporiHHOT pamu KOedilieHT i cnig BU3Ha4YaTN Npu 3HAYEHHAX p
i N, NPUAHATUX AK ANS KONOH OAHOMNPOrIHHOI pamu.
Mpuwmitka 3. [na ogHonporiHHOT GaraTtonoBepxoBOi pamu npu 0BYUCTIEHHI Py | Ny Yy dopmynax (13.5) — (13.7)
npuiMaeTbes po = ny =0.
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13.3.8 KoediuieHTU po3paxyHKOBOI AOBXUHW |1 OKPEMUX AINAHOK CTYMIHYaCTUX KOSOH Yy MIIOLUMHI
pamMun pekoMeHOyeTbCA BU3Ha4aT 3rigHo 3 gogatkom C.

Mpy BM3Ha4YeHHi KoediuieHTiB pO3paxyHKOBOI AOBXMHM p ANs CTYMNiHY4aCTUX KONIOH paM OAHO-
NMOBEPXOBMX NPOMMWCIIOBMX CMOPYA A0MYCKAETbCH:

— He BpaxoBYyBaTU BMMB CTYMNEHs1 3aBaHTaXXEHHS i )KOPCTKOCTi CYCiAHIX KOMOH;

— Ans GaraTtonporiHHMX paMm (3 KiNbKiCTO MPOroHiB ABa i Oinblue) 3a HAsABHOCTI XOPCTKOro Aucka
NOKPUTTS abo ropmM3OoHTaNbHUX MO3O0BXKHIX i MONepeyvyHMxX B’'si3en i3 po3nipkamu, po3TalloBaHUMKU MO
BEPXY BCiX KOJOH, siki 3abe3nevyoTb NPOCTOPOBY poOOTYy Kapkaca Crnopyd, BU3HayaTu po3paxyHKOBI
OOBXWHW KOFMOH §IK A5 CTOSIKIB, HEPYXOMO 3aKpinfeHnX y piBHi BY3MiB CNOSTYYEHHSA 3 pUrensiMm pam.

13.3.9 lMpu BU3HAYEHHI KOeiLieHTIB pO3paxyHKOBOI OOBXMHM KOMOH paMHUX CUCTEM 3rigHO 3
13.3.3 — 13.3.8 gonyckaeTbCca BpaxoByBaTW BMNMB XapakTepy AedopMyBaHHSA CMCTEMW MiJ HaBaH-
TaXeHHsaAM BignosigHo go P.2.

13.3.10 Po3paxyHKOBi JOBXWUHW KOFOH Yy HANpsiMKy 3 MAOLWMHM paMn pEKOMEHAYETbCS, K MpaBuIio,
npuAMaTn TakmMmu, LLO OOPIBHIOKTb BiACTaHi MK By3rnamy 3akpinsfieHHS KOSMOH Bif rOpPU30HTanbHUX
nepeMilleHb i3 NMOWMHN pamun (onopamun KOSoH, MiaKpaHOBUX 6anok i nigKpokBsHUX depm, By3namm
KpiNneHHa enemMeHTiB B'A3el i purenis Towo). Po3paxyHKOBi AOBXMHM OOMYCKAETbCA BU3HA4aTu Ha
nigcraBi po3paxyHKOBOI CXeMU, sika BPaxoBYe (haKTUYHI YMOBW 3aKpinfeHHs! KOSOH.

13.3.11 Po3paxyHKOBY AOBXMHY FifIOK MFOCKMX OMOP TPaHCMOPTEPHUX ranepen pekoMeHOyeTbCH
npuMMaTh Takoto, L0 AOPIBHIOE:

— Y NO340BXHbOMY HanpsiMKy ranepei (3 nnoLiMHM onopu) — BUCOTI onopu (Bia HM3y 6a3n OO oci
HWXXHBOIO nosica dhepmum abo Bankun), MOMHOXEHIN Ha KoediLiEHT , BUSHAYEHUI SIK 4151 CTOSIKIB MOCTIAHOMO
3a JOBXMHOK Nepepisy 3anexHo Big YMOB 3aKpinneHHs iX KiHUiB;

— Yy NonepeyHoMy HanpsMKy ranepei (B NAOLWMHI onopu) — BiACTaHi MiX LleHTpaMu BY3MiB peLUiTKu;
npy UbOMY NOBMHHA OyTW MepeBipeHa 3ararnbHa CTiMKICTb OMOpu B LINIOMY SIK KOHCOJIbHOTO CTPWDKHSA
HaCKpi3HOro nepepisy, 3allemMIeHOro B OCHOBI.

13.4 I'paHNYHi FHYYKOCTi enemeHTiB
13.4.1 [Hy4YKicTb enemeHTa A =l /i, AK NPaBUIO, HE MOBUHHA NEPeBULLYBaTH 3HAYEHHSA rPaHNYHOT

THYYKOCTI A ,, AIKi HABOOATLCA y Tabnuui 13.9 — Ona CTUCHYTUX enemMeHTiB i B Tabnuui 13.10 — ana
PO3TArHYTUX €NIEMEHTIB.

13.4.2 [1ns enemeHTIiB KOHCTPYKLUiN, AKi BignoBigHO Ao 5.3.5 BigHOCATbLCA A0 KaTteropii 3a npwu-
3HayeHHsM B 3rigHo 3 Tabnuueto A.1 y cnopygax knaciB BignosiganbHocti CC3 ta CC2 3rigHo 3
OBH B.1.2-14, a Takox Ons BCiX eneMeHTiB KOHCTPYKUIN y cnopydax knacy ignosiganbHocTti CC1
AonyckaeTbes 36inbLUyBaTy 3HaYEHHS rpaHUYHOI rHy4kocTi Ha 10 %.

[na enemeHTiB KOHCTPYKUIN MOBITPAHUX IiHIM enekTponepefaBaHHs, BIOKPUTUX PO3MOAINbHUX
MPUCTPOIB Ta KOHTAKTHUX MEPEX TPaHCNOPTY 3a3HaveHe 30iNbLUeHHS He A0MYyCKaETbCS.
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o 'paHMyHa rHy4YKiCTb
EnemeHTU KOHCTPYKLIi .
CTUCHYTUX €NEeMEHTIB A,
1 MNosicK, onopHi PO3KOCK i CTOSIKK, LLO NepeaarTb ONOPHI peakLi:
a) NNOCcKnX pepM, CTPYKTYPHUX KOHCTPYKLN i NPOCTOPOBUX KOHCTPYKLIN 180 — 60 o
i3 Tpy6 abo napHuX KyTuKiB 3aBBULLIKK A0 50 Mm;
6) MPOCTOPOBUX KOHCTPYKLiA 3 OOUHOYHNX KYTUKIB, @ TAKOX NPOCTOPOBUX 120
KOHCTPYKLIN i3 TpyO i napHMX KyTUKIB 3aBBULLIKK NoHag 50 m
2 EnemeHTH, OKpiM 3a3HaveHux y nosuuii 1i 7:
a) Nnocknx chepm, 3BapHNX NPOCTOPOBUX i CTPYKTYPHUX KOHCTPYKLIN i3
OJMHOYHUX KYTMKiB, MPOCTOPOBMX i CTPYKTYPHUX KOHCTPYKLM i3 TPYO i 210-60a
NapHUX KyTUKiB;
6) NPOCTOPOBUX | CTPYKTYPHUX KOHCTPYKLIN i3 OOQUHOYHUX KYTUKIB 3 220 — 40 a
6onToBMMM 3’€QHAHHAMMU
3 BepxHi nosicn dhepm, He 3akpinmneHi y npoLeci MOHTaxy (rpaHuyHy 220
FHYYKICTb MiCNsi 3aBEPLUEHHS MOHTaXy Cnig npuiMaTi 3a nosuuieto 1)
4 OCHOBHi KOOHM 180 - 60
5 [pyropsiaHi KONoHu (CTosIKK dhaxBepKy, NixTapiB TOLWO), ENeMeHTU
PELUITKM KOJIOH, eIEMEHTU BEPTMKANbHUX B'A3EM MiXK KOSTIOHaMK (HUx4Ye 210-60a
Ganok kpaHOBUX KOMin)
6 EnemeHTV B'a3€el, OKpiM 3a3HayYeHnX y no3uuii 5, a Takox CTPWXKHI, Npu-
3HayeHi Ons1 3MEHLLEHHS pO3paxyHKOBOI AOBXMHU CTUCHYTUX EMEMEHTIB, 200
Ta iHWi HEHaBaHTaXeHi eNflieMeHTH, OKPIM 3a3HayYeHnx y noauuii 7
7 CTUCHYTI i HEHaBaHTAXEHi eNeMeHTN NPOCTOPOBMX KOHCTPYKLIN
TaBPOBOIO i XpeCTOBOro nepepisy, LWo NignsaratTb 4ii BiTpoBux 150
HaBaHTaXeHb, NPy NepesipLi THYYKOCTi Y BEPTUKarbHINA NIOLWUHI
. N - . . . .
Mpumitka. o :T — koedilieHT, AKkMi npuiMaeTbest He MeHwum 0,5 (y HeobxigHWX BMNagkax 3amicTb @
9AR)v,
cnif 3acTocyBatm ¢,).
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Tabnuusa 13.10 — NpaHUYHI THYYKOCTI ENEMEHTIB NpK Po3TAry

"paHMyYHa rHYy4YKiCTb PO3TATHYTMX
€nemeHTiB A, Npu il Ha KOHCTPYKLO

HaBaHTaXXeHb
EnemMeHTn KOHCTPYKLUIN [AVHAMIYHMX, Bif KpaHiB
NpUKageHnx CTATUUHIX (AMB..HpMM. 5)

6esnocepeaHbO i 3aMi3HNYHNX
00 KOHCTPYKLi noisaiB

1 MNosicu | OMOpHi posxocm nrockmx epm (llafmoqaroqm 250 400 250

ranbmoBi hepmm) i CTPYKTYPHUX KOHCTPYKLIN

2 EnemeHTn chbepm | CTDYKTYPHIX KOHCTPYKLA, OKpiM 350 400 300

3a3HaveHnX y noanuii 1

3 HwxHi nosicn 6anok i gpepm KpaHOBMX KON - - 150

4 Enemeﬁm BEpTUKAIbHUX B'A3eM MiX KonoHamu (HWxye 300 300 200

KpaHOBOI Koni)

5 IHWi enemeHTn B’'A3en 400 400 300

6 MNosicn i onopHi po3KoCcK CTOSIKIB | TpaBepc, TSArM TpaBepc
orop MNOBITPSAHUX NiHIN enekTponepenaBaHHs, BigKPUTUX 250 - -
pO3noAinbHNX NPUCTPOIB | KOHTAKTHUX MEPEX TPaHCMOPTY

7 EnemeHTV onop NoBiTPAHUX FiHIN enekTponepenaBaHHs,
BiOKPUTUX PO3NOAINbHUX MPUCTPOIB | KOHTAKTHUX Mepex 350 - -
TPaHCMOPTY, OKPIM 3a3HaYeHnX y no3muiax 6 i 8

8 EnemMeHTV NpOoCTOPOBUX KOHCTPYKLIN TABPOBOTO i

XPEeCTOBOro nepepisiB (a B TArax TpaBepc onop noBiTPsHUX

NiHiN enekTponepeaBaHHsA — 3 OOUHOYHUX KYTUKIB), LLO 150 - -

niansaraloTb BMAAMBY BITPOBUX HaBaHTaXeHb, Npu nepesipui

FHYYKOCTi Y BEPTMKanbHiNA NNOLMHI

MpumiTka 1. Y KOHCTPYKUiAX, WO He NignsaraioTe AUHAMIYHUM BNIMBaM, FHYYKICTb PO3TArHYTUX €MEMEHTIB chif
NnepeBipATY NULLE Y BEPTUKANBHUX MITOLLMHAX.

Mpumitka 2. [Ina enemeHTiB B'A3en, Yy SKMX NPOruH nig Aieto BnacHoi Barv He nepesullye [/ 150, npu gii Ha
KOHCTPYKLLIIO CTATUYHMX HABaHTaXeHb AonyckaeTbesa npuiimatu i, = 500.

MpumiTka 3. MHy4YKiCTb PO3TArHYTUX NONEPEHbO HAMNPY>XEHNX eNEMEHTIB He 0OMEXYETbCS.

Mpumitka 4. [na po3TArHyTUX eNeMeHTIB, B SSKUX MOXe 3MIHIOBaTUCb 3HaK 3yCUINs, rpaHnyHa rHyqKicTb nNpum-
Ma€ETbCA AK 4115 CTUCHYTUX eNIEMEHTIB, NPU LbOMY 3’€HYBarnbHi NPOKNaaKku B eNieMeHTax CKknageHoro
nepepidy HeobxigHO BCTAHOBMOBATM 3 KPOKOM, LLO He nepesuLlye 40i.

MpumiTka 5. 3a HAsgBHOCTI MOCTOBMX OMOPHUX KpaHiB rpyn pexumie pobotn 7K (y uexax metanyprinHux Bupob-
HMUTB) | 8K 3HaYeHHs1 rpaHMYHOT THYYKOCTI NpuiiMaeTbes BignosigHo go FOCT 25546.

Mpumitka 6. [Ins HUXKHIX NosiciB 6anok doepm KpaHOBMX KOSMiv Npu KpaHax rpyn pexumis pobotu 1K — 6K gonyc-
kaeTbca npuiimaty A, = 200.

Mpumitka 7. [Jo AMHaMiYHUX HaBaHTaXeHb, NpuKknageHnx 6esnocepenHbO A0 KOHCTPYKLIi, HanexaTb HaBaHTa-

KEHHS, sIKi MPUIAMaloTbCA B po3paxyHKax Ha BUTpMBanicTb abo 3 ypaxyBaHHAM koedilieHTiB anHa-
MiYHOCTI.
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14 PO3PAXYHOK JINCTOBUX KOHCTPYKLIN
14.1 Po3paxyHok 060510HOK 06epTaHHA Ha MiLHICTb

14.1.1 Po3paxyHOK Ha MiLHICTb NMIMCTOBUX KOHCTPYKLUi (06onoHoK obepTaHHs 3a pucyHkamu 14.1;
14.2 Ta 14.3), siki 3Haxoa4ATbCA y 6€3MOMEHTHOMY Hanpy>XeHOMy CTaHi, Crig BUKOHYBaTK 3a OOpMYnoto:

2 2 2
me\/cx 0,0, +0, +31y, <1, (14.1)
yle
ne v, — KoeqilieHT yMOB pob0TM KOHCTPYKLIN, AKMIA NpU3HaYaeTbca 3rigHo 3 Tabnuueto 5.1.
o x 16, — HOpMarbHi HaNPyXXeHHs y ABOX B3aEMHO NepreHANKYNSPHNX HanpsivKax;
Ty — AOTUYHI Hanpy>eHHs1 y ToYLi CTiHKA OBOSOHKM, Sika PO3rnsiAaeTbCs.

Mpn ubOMy abBCONOTHI 3HAYEHHS TONOBHUX HaMpPyXeHb MOBWHHI GyTW He GinblUMMK 32 3HAYEHHS
PO3paxyHKOBX OMOPIB, MOMHOXEHUX Ha v, .

z z ‘N
I
<
t1o
PR
2N
z
PucyHok 14.1 — Cxema PucyHok 14.2 — Cxema KoHiyHOi  PucyHok 14.3 — Cxema KOHi4YHOoi1
060nOoHKM 06epTaHHA 000noHKM 06epTaHHA 000n0oHKM 0BepTaHHA npu aii

Nno3A0BXHbLOIo 3yCUina CTUCKY

14.1.2 HanpyxeHHs y 6€3MOMEHTHUX TOHKOCTIHHMX 0BONoHKkax obepTaHHs (pucyHok 14.1), ski
3Haxo4ATbCA Nig TMCKOM pianHW, rady abo cunkoro martepiany, cnig Bu3Havatu 3a oopmynamu:

F
oq=_—aC | (14.2)
2nrtcoso
(e}
6, =| P12 (14.3)
t
ne ¢ 4ic, — BiANOBIAHO MepuaianbHe i KinbLeBe HamnpyKeHHs,
Fape ~ — MpOEKLis Ha BiCb Z — Z 060IOHKMN MOBHOIO PO3paxyHKOBOro TUCKY, LO Ai€ Ha YacTUHY
obonoHku abc (pucyHok 14.1);
r,o — pagiyc i KyT, nokasaHi Ha pucyHky 14.1;
t — TOBLUMHA 0BOSTOHKN;
P — PO3paxyHKOBUI TUCK HA OAMHULIO NOBEPXHI 06ONOHKM, H/MMm?;
ry, ry  — paaiycy KpUBU3HW Y TONOBHUX HaMpsiMKax cepefHboi MoBepxHi 060MOHKN.

14.1.3 HanpyXeHHs y CTUCHYTMX GE3MOMEHTHUX TOHKOCTIHHMX ODONOHKax obepTaHHs, Lo 3Ha-
X0OATbCA Mig BHYTPILUHIM PIBHOMIPHUM TUCKOM, CRiA BU3HAYUTK 32 hopMynamu:

— AN UMniHAPUYHUX
_Pal, P2l

c4= 0, = 25— 144
oo T2 (14.4)
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— Ansa chepudHmnx

parl .
G,4=0,=-—%—; 14.5
1 27 % )
— ANA KOHIYHUX
r r
o =t2l .5, =P2" (14.6)
2tcosH tcos6
ne p,  — PO3paxyHKOBUI BHYTPILLHIA TUCK Ha OAMHULIKO NOBEPXHI 0BOMOHKK;
r — pagiyc cepefHboi MoOBEepXHi 060NMOHKN;
0 — KYT MiX TBiIPHOI KOHYCa i NOro BiCCto Z — Z (pucyHOoK 14.2).

14.1.4 Tpn nepeBipui MiLHOCTI 0OOMOHOK Y MICLUSX 3MiHK iX (POPMM YN TOBLUUHM, @ TAKOX 3MiHU
HaBaHTaXXeHHsI CMif BpaxoByBaTW MiCLiEBi Hanpy>XeHHs (KparoBuin edekT).
14.2 Po3paxyHOK 060NOHOK 06epTaHHA Ha CTiMKIiCTb

14.2.1 Po3paxyHOK Ha CTilKICTb 3aMKHYTUX KPYroBUX UMNIHAPWYHUX O0BOMOHOK obepTaHHs, piBHO-
MIpHO CTUCHYTUKX Yy napanenbHOMY A0 TBIPHOI HAanNpPSAMKY, chif, BUKOHYBaTU 3a (OOPMYIIOH:

AR NP (14.7)
Ocrv¥e
fe o, — po3paxyHKOBE HanpyXeHHs B 06OMOHL;
Ggrq — KPUTWUYHE HaMpyXeHHs, Lo AOPIBHIOE:
npu r /t <300 — MeHLLOMY i3 3Ha4YeHb VR, ucEt Ir;
npur/t>300—-c, 4 =cEt/r;
TYT r — pagiyc cepeanHHOT NoBepPXHi 060MNOHKY;
t — TOBLUMHA OBOMOHKN.

3HauveHHs koedilieHTIB y Npu cnig BU3HAYMTU 32 (POPMYIIOH

R, \r
v =0,97-0,00025+0,95-2 | (14.8)

3HaueHHs koedilieHTa ¢ cnig Bu3HayaTu 3rigHo 3 Tabnuueto 14.1.

Tabnuusa 14.1 — KoediuieHT ¢ ons po3paxyHKy 060NOHOK Ha CTilKiCTb

rit 100 200 300 400 600 800 1000 1500 2500
c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

Y BMnNagKy N03aLUeHTPOBOro CTUCKY y NapanenbHOMy 0 TBipHOI HanpsamKy abo B pasi YNCTOro 3rMHy B

diaMmeTparnbHii NAOWMHI NPY 3HAYEHHSX AOTUYHUX HaMnpy>XeHb Yy PO3paxyHKOBOMY nepepisi, ge aie

3/2
)

HaMBINbLWNA 3rMHaNbHUA MOMEHT, LLO He nepeBuLLytoTb 3HadeHHs 0,07 E(t/r)™ ", HanpyXeHHa o

cr,1
MoBUHHO 6yTu 3Ginblwere B (1,1-0,16% /o) pasiB, Ae o', — HalMeHLle HanpyXeHHs (MpU LbOMY
Hanpy>XeHHSA po3TAry HeobxigHO NpunMaTK 3i 3Hakom "MiHyc").

14.2.2 Y Tpybax, WO po3paxoBylTbCA SK CTUCHYTI abo MO3aLeHTPOBO-CTUCHYTI CTPWXKHI npwu
YMOBHII FHYYKOCTi A, = A, /Ry / E > 65, noBuHHa ByTK BMKOHaHa yMOBa:

< |-, (14.9)

R

r E
t y

Taki Tpybu cnig po3paxoByBaTh Ha CTINKICTb 3rigHO 3 po3ainamu 8 i 10 He3anexHo Big po3paxyHKy Ha

CTIViKICTb X CTIHOK. Y BuUnaaky, akwor /t < 0,57, E / Ry , TO PO3paxyHOK Ha CTiNKICTb CTIHOK DE3LLIOBHUX

4 enexkTpo3BapHuX Tpyb He NOTpiGeH.
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14.2.3 UnningpvyHa naHens, obneprta B3QOBX ABOX TBIPHMX i ABOX Ayrax HanpsiMHOI, PiBHOMIpHO
CTUCHYTa BAOBX TBIPHUX, Npu b2 /rt <20 (e b — wnpuHa naHeni, BUMipsiHa B34OBX AYrM HanpsiMHOI),

NoBUHHa ByTK po3paxoBaHa Ha CTiMKICTb SIK MacTuUHKa 3a hopMynamu:
— MPU PO3paxyHKOBOMY HarpyXeHHi ¢ < 0,8Ry

bs1,9\F; (14.10)
t c

— NPy po3paxyHKOBOMY HanpyxeHHic =R,

< 3 (14.11)

/ R
1+500 Y
E

Mpwn 0,8Ry <o< Ry Hanbinblue BigHOLWEHHA b/t cnig BU3Ha4YaTU NiHiNHOW iHTeprnonsuieto.

~ |

AKwo b2 / rt>20, TO naHenb crnig po3paxoByBaTU Ha CTIiNKICTb K 0GONOHKY BianoBigHoO Ao 14.2.9.

14.2.4 Po3paxyHOK Ha CTiliKiCTb 3aMKHYTOI KPYyroBOi LMNiHOPUYHOT OOONOHKM 06epTaHHsA npu gii
30BHILLHBOrO PIBHOMIPHOIO TUCKY p , CIPSIMOBAHOIO HOPMaribHO 40 Bi4HOI NOBEPXHI, Crig BUKOHYBATH 3a
dopmynoto:

O27n

Ser2¥e

<1, (14.12)

ne o, =pr/t— po3paxyHKoBe KifbLese HanpyXeHHst B 060M0HLj;
Ser.2 — KPUTUYHE HanpyXXeHHs, Lo BU3HAYaeTbCA 3a hopmynamu:

-npn0,5<1,/r <10

PVRE:
cc,‘2=0,555() , (14.13)
c1\l
—npul,4/r =20
£\2
o2 :0,17E(r) , (14.14)

—npn10< I 4/r < 20 HanNpyxeHHs G ., , CMiA BU3HAYaTX 3a NiHINHOI iHTepnonALieto.

TyT I, 1 — AOBXMHA LUMIHAPUYHOT OBOMOHKN.

Ta  cama obornoHka, ane nigkpinmneHa KinbLeBUMM pedpamMm XKOPCTKOCTi, PO3MILLLEHUMWN 3 KPOKOM
s > 0,5r mix ocsimu pebep, noBMHHa ByTn po3paxoBaHa Ha CTiMKiCTb 3a hopmyrnamm (14.12) — (14.14) i3
3aMiHOI0 B HUX 3HAYEHHS [, 4 Ha 3HAYEeHHS S.

Y ubOMy BUNaAKy NOBUHHA 3a0BOSTbHATUCS MEPEBipKa 3aranbHOI CTINKOCTI pebpa y CBOIN MITOLWHI,
BMKOHaHa K A5 LLEHTPanbHO-CTUCHYTOrO CTPWXKHS BignoBigHo A0 8.1.3 Ha Aito NO340BXHLOro 3yCcunns
N = pry Npu po3paxyHKOBIN JOBXMUHI CTPWKHA I =1,8r; Npu LbOMY y po3paxyHKOBUI nepepis pebpa
YKOPCTKOCTI CNid BKITOYaTK AiNsiHKM 060510HKM 3aBumpLukm 0,65t [E / Ry 3 KOXkHoro 6oky Big oci pebpa, a

YMOBHa FHYYKIiCTb CTPKHA A = A IR, 1 E He noBuHHa nepesuysaty 6,5.

Mpu BMKOpPUCTaHHI OQHOCTOPOHHBLOrO pebpa KOPCTKOCTI MOro MOMEHT iHepuii cnig ob4ucnioBaTu
BiJHOCHO OCi, WO 36iraeTbcsi 3 HANOIMXKYOK NOBEPXHEID 0OOOHKN.

14.2.5 Po3paxyHOK Ha CTiliKiCTb 3aMKHYTOI KpyroBoi LUMiHAPUYHOI 0DOMOHKM 0BepTaHH4, gKka nia-
ngarae ogHouvacHin aii 3ycunb, 3a3HadeHux BignosigHo o 14.2.1114.2.4, cnig BukoHyBaTtu 3a OpMyJoH:

Yn(‘” + 02 ]31, (14.15)

Ye\O%¢cr,1 Ocr,2

Ae o 4 0buncnioloTb 3rigHo 3 Bumoramu 14.2.1, ac . , — BIiANOBIAHO A0 14.2.4.
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14.2.6 Po3paxyHOK Ha CTIilKICTb KOHIYHOI ODONOHKM ODOepTaHHs 3 KYTOM Haxumy CTiHKM 6 < 60°,
CTMCHYTOI NO340BXHbOI cunoto N BOOBX oci (pucyHoK 14.3), cnig BUKOHYBaTK 3@ (OOPMYIIOH0:

Ntn oy (14.16)

ne N, —KpWTMYHa cuna, WO BU3HAYaeTbCs 3@ (DOPMYIIOL0:

N, =6,28tc cos? 9, (14.17)

cr,1rm

TyT t — TOBLUMHA OBONOHKY;
G q — 3HAYEHHS KPUTUYHOTO HaNpyxXeHHs, obuncneHe 3rioHo 3 14.2.1, i3 3amiHoo pajiyca r Ha
pagiyc r,, , Lo JOPIBHIOE:
_0,9r, +0,1r

14.18
cos0 ( )

m
14.2.7 Po3paxyHOK Ha CTiliKiCTb KOHI4HOI 060NMOHKM 06epTaHHS npu Aii 30BHILLHBOrO PiBHOMIPHOIO
TUCKY p, CMPSIMOBAHOIO HOpMarbHO A0 BiYHOT MOBEPXHI, CNifd BUKOHYBaTK 32 (hOPMYIIOH:

S2Vn

cscr,2 Ye

<1, (14.19)

ne o, =pr,, /t—po3paxyHKoBe KinbLeBe HanpyXeHHsi B 060MOHLj;

Ser2 — KPUTUYHE HaMpy>KeHHS, Lo BU3HAYaeTbCs 3a hOpMYIioLo:
3/2
ro [t
Ogrp =0,95E 7| — , (14.20)
m rm
oe rpy, — pagiyc, Wo BM3Ha4aeTbcA 3a oopmyrnoto (14.18);
h,, ~ —BuUCOTa KOHIYHOT 0BOMOHKK (MK OCHOBaMM).

14.2.8 Po3paxyHOK Ha CTIilKIiCTb KOHi4YHOI OOONOHKM OOepTaHHA, WO nignsarae ogHodacHin aji
HaBaHTaXeHb, 3a3Ha4veHnx B 14.2.6 i 14.2.7, cnig BUKOHYBaTK 3a (hOPMYIOL0:

Y| N, O2 |4 (14.21)
Ye \ N,

cr 6cr,2

Ae 3HaveHHst N, i, , cnig obumcntoBaTu 3a opmynamu (14.17) i (14.20) signosigHo.

14.2.9 Po3paxyHOK Ha CTilKiCTb NOBHOI chepnyHOi 060MOHKKM (4m ii cermeHTa) npu r /[t < 750 i giji
30BHILLHBOrO PiBHOMIPHOrO TUCKY p, CMPSIMOBAHOr0 HopmanbHO A0 i NOBEepXHi, cnif BUKOHyBaTW 3a
dopMynoto:

O Yp

GCI’YC

<1, (14.22)

ae o =pr/2t— po3paxyHKoBe HarnpyXeHHs;

oo =0,1Et/r — KpUTUYHE HaNPYXXEHHS, LLIO NPUIUMAETLCA He BiNbLIMM 3a 3HaYEeHHS Ry;
TYT r— pagiyc cepeanHHOI NoBepxHi cheprnyHOT OBONOHKM.

14.3 OCHOBHi BUMOIM 0 pO3paxyHKy CTarieBUX MEMOPaHHUX KOHCTPYKL i

14.3.1 Po3paxyHOK MeMOpaHHUX KOHCTPYKLiA MOBUHEH BUKOHYBATUCA 3 ypaxyBaHHAM CHiNbHOI
poboTn MeMOpaHu i enemMeHTiB KOHTYpY, iX AehopMOBaHOro CTaHy, reOMETPUYHOI i KOHCTPYKTUBHOI

HENiHIMHOCTI MeMOpaHK, a TakoX 3MiHM PO3PaxyHKOBOI CXEMU KOHCTPYKLT, LLO 06YMOBIEHa MPUNHSITO
NOCMiAOBHICTIO MOHTaXy, CUIOBUX | TEMNEpaTyPHNX BMSINBIB.

14.3.2 Tpwn pospaxyHKy MeMOpPaHHUX KOHCTPYKLiN 0BnNMpaHHA KpOMOK MeMOpaHuW Ha MpYyxHi ene-
MEHTU KOHTYPY CIif BBaXKaTW LWAPHIPHUM B340BX NiHii 0ONMpaHHSA i CMPOMOXHUM NepeaaBaTh 3CyB Ha
erieMeHTN KOHTYpY.
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14.3.3 HopmanbHi i JOTUYHI Hanpy>XeHHs, pO3MNOoAineHi B3AOBX KPOMOK MeMbpaHu, cnig BBaxaTu
YPIiBHOB@XXEHMMW CTUCKOM i 3rMHOM OMOPHOIO KOHTYPY B TaAHreHUiasbHin NIOLLMHI.

14.3.4 ToBwMHa MeMbBpaHU BU3HAYaETbCHA PO3paxyHKoM BignosigHO Ao 14.1.1 3 ypaxyBaHHAM
MOXIMBUX BiOXUNEHb TOBLUWHW | MILHICHUX XapakTepuCTUK TOHKOSMCTOBOrO MpokaTy Bif Xxapakrepuc-
TUYHUX 3HAYEHb, HOPMOBAHMX PO3MIpIB FrEOMETPUYHUX HEAOCKOHANOCTEN, 00YMOBEHNX 3aCTOCYBAHHAM
NPUMHATOrO MeTody MOHTaxy. [Mpu po3paxyHKy NPOroHHOI YaCcTUHW MOKPUTTSA Ccnig obmexyBaTucs
NPY>XHOK cTagieto poboTn martepiany.

Mpwn po3paxyHKy Ha MiUHICTb 3a cpopmynoo (14.1) KoedilieHT yMOB poboTu v, KOHCTPYKLIN npu
BpaxyBaHHi BiAXUNEHHHA reOMeTPUYHUX PO3MIPIB i MiLHICHUX BNAacTUBOCTEN NIMCTOBOrO NpokKaTy, reoMeT-
PUYHUX NOYATKOBUX HELOCKOHANOCTEN MOXE BYTU YTOUHEHUIA 32 hOPMYIOLO:

Ve ®Ye(t) Ye(g) -

(14.23)

Re Yq() —cknagosa KoedilieHTa yMOoB pobOTU KOHCTPYKLIN ¥, LLIO BPAXOBYE BiXMIIEHHSA reoMeT-
PUYHKX PO3MIpPIB | MiLHICHMX BracTUBOCTEN NIMCTOBOrO NpoKaTy Bif XapakTepucTUYHNX

3HauYeHb, i NpuMaeTbca 3a Tabnuueto 14.2;

Ye(g) — CKnaposa koedilieHTa yMOB pobOTY KOHCTPYKLIN ¥, LLO BPAXOBYE BiAXUIIEHHS MOBEPXHi

0BONOHKM Bi NPOEKTHOI reomeTpii, i npunmMaeTbca 3a Tabnuueto 14.3.

Ta6nuusa 14.2 — KoediuieHT Ye(t) WO BpaxoBye MiHJTMBICTb TEOMETPUYHNX | MILHICHNUX XapaKkTepPUCTUK

NINCTOBOrO NpokaTy krnaciB miuHocTi C255 ta C345,3rigHo 3 TOCT 27772

30HU
MnaH Tun KOHTYpY
NPUKOHTYpHAa nepudepinHa LeHTpanbHa
. HyuKni 0,92 (0,94) 0,96 (0,97) 0,98 (0,99)
MpsiMOKYTHWIA -
YKopcTkui 0,93 (0,95) 0,95 (0,96) 0,90 (0,93)
. Hepyxomuii 0,96 (0,97) 0,94 (0,95) 0,92 (0,93)
Kpyrnui ) N
MipopaTnuemn 0,94 (0,95) 0,90 (0,93) 0,88 (0,91)

Mpumitka. 3Ha4yeHHs y OyKKax HaBeaeHi Ans crani knacy migyHocTi C345.

Ta6nuusa 14.3 — KoedidieHT Yoo

9)’

LLIO BPaxOBYE BiOXUNEHHS Big MPOEKTHOT reoMeTpil MOBEPXHI

000MnOHKM, BUKOHAHOI 3 TMCTOBOro NpokaTy knacis MiyHocTi C255 ta C345, 3rigHo
3[OCT 27772

3HaueHHs1 v, 4y AN AZ

MnaH KoHTyp 3oHa [insHka 30HKU
0,02f 0,04f 0,08f
KyTtoBa 0,99 (0,99) | 0,80 (0,85) | 0,67 (0,76)
MpukoHTYpHa )
IHLLi 0,99 (0,99) | 0,85 (0,89) | 0,75 (0,81)
HyuKniA N Ha BigcTani a/4 | 0,97 (0,98) | 0,76 (0,85) | 0,65 (0,73)
MepudepiniHa i
IHLWI 0,98 (0,99) | 0,90 (0,92) | 0,78 (0,84)
. LleHTpanbHa |Yci 0,97 (0,97) | 0,91 (0,94) | 0,86 (0,90)
MpsiMOKYTHWIA
KytoBa 0,96 (0,97) | 0,93 (0,95) | 0,65 (0,75)
MpukoHTYpHa )
IHLLI 0,96 (0,97) | 0,75 (0,82) | 0,60 (0,70)
XKopcTkui N Ha Bigctani a/4 | 0,93 (0,95) | 0,91 (0,94) | 0,65 (0,75)
MepudepiniHa )
IHLWI 0,96 (0,97) | 0,85 (0,90) | 0,70 (0,80)
LleHTpanbHa |Yci 0,98 (0,99) | 0,92 (0,94) | 0,60 (0,70)
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KiHeub Tabnuui 14.3

3HayeHHd Ye(g) ANS AZ
MnaH KoHTyp 3oHa
0,00027R | 0,00038R | 0,00107R
MpUKOHTYpHa 0,99 (0,99) | 0,98 (0,99) | 0,98 (0,98)
Hepyxomuii MepudepiriHa 0,95 (0,96) | 0,94 (0,95) | 0,91 (0,94)
. LleHTpanbHa 0,77 (0,83) | 0,75 (0,82) | 0,72 (0,80)
Kpyrnuin
MprkoHTYpHa 1,08 (1,06) | 1,07 (1,05) | 0,99 (1,01)
Miopoatnueuin Mepudpepiriva 1,05 (1,04) | 1,00 (1,00) | 0,92 (0,95)
LleHTpanbHa 1,07 (1,05) | 0,96 (0,97) | 0,83 (0,88)

Mpumitka 1. Az — cepeHii po3Mip BiAXWreHb Big MPOEKTHOI reoMeTpii;
f— noyaTkoBa CTpina NpoBucaHHs (pUcyHok 14.4);
R — novyaTkoBUN pagiyCc KPMBU3HW NMOBEPXHI ANA MOKPUTTIB Ha KPyrnomy nnadi, pucyHok 14.4, a
(AN oBanbHOro Nnany — Ryax, PUCYHOK 14.4, 6);
a — HanbinbLUMA po3mip nraHy MembpaHHOi 060MoHKK (PUCYHOK 14.4).

MpumiTka 2. 3HayeHHN Y gy)Xkax HaBedeHi Ansa crani knacy MigHocTti C345.

a — Ha Kpyrmiiomy nnasi; 6 — Ha oBasflbHOMY MJlaHi; B — Ha NMPSIMOKYTHOMY MIiaHi

PucyHok 14.4 — T'eomeTpisi NOBEPXHi 06OMOHKM NO3UTUBHOI rayCCOBOT KPUBU3HN

14.3.5 Npun po3paxyHKy ONOPHUX ENEMEHTIB KOHTYPY MeMOpaHHMX KOHCTPYKLIN CriJ BpaxoByBaTH:

— 3MMH Y TaHreHuianbHin NAoLWwmHi;

— OCbOBMI CTUCK B efieMeHTax KOHTYpY;

— CTUCK, 06YMOBMNEHUIN OOTUYHUMWU HaNPY>XEHHSAMMW, CNPSMOBAHUMW B3O0BX MiHii KOHTaKTy MeMm-
OpaHun 3 enemeHTamMm KOHTYpY;

— BUIWH Y BEPTUKArbHi MAOLLMHI.

14.3.6 Mpun npukpinneHHi MmembpaHn 3 eKCLUEHTPUCUTETOM BIAHOCHO LiEHTpa Baru nepepisy ene-
MEHTIB OMOPHOr0 KOHTYPY NMPU PO3paxyHKY OCTaHHBLOIO, OKpiM PaKkTopiB, 3a3HayeHnx y 14.3.5, HeobxigHo
BpaxoByBaTW KPYYEHHS.

14.3.7 MNpu BU3HAYEHHI HANpYyXeHb Y LEHTPi KPYrnnx y nnaHi nnockux membpaH, Ha fki gie poano-
JineHe HaBaHTaXeHHs, A0MYCKAETbCSA NPUAMATH, LLIO OMOPHUIN KOHTYP € HeaedOpPMOBaHUM.

14.3.8 [1na BU3HAYEHHA HaMpyXeHb Yy LEHTPi eninTuyHoi membpaHu, 3akpinneHol Ha aedopmo-
BaHOMY KOHTYpI, AONYCKAETbLCS 3aCTOCOBYBATU BMMOTU BignoBigHo 40 14.3.4 3a yMOBM 3aMiHM 3HAYEHHS
pagiyca 3HadeHHsIM BinbLUOi roNnoBHOI MiBOCI eninca (Mpu LbOMy BigHOLWEHHS BinbLUoi NiBOCi eninca Ao
MEHLUOT He MOBUHHO nepeBuLlyBaTn 1,2).
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15 BUTPUBANICTb

15.1 CrtaneBi KOHCTPYKLUIi Ta eneMeHTH, SKi cnpunmMaloTe 6araToKpaTHO Aitodi pyxomi, BibpauinHi
YN iHWOro BMAY 3MiHHI HaBaHTaXKEHHHA 3 KiNbKiCTIO LMKIIB HaBaHTaXEHb 10° i Oinblue, WO MOXYTb
npu3BecTM OO0 fiBMLA YTOMW, CRif NPOEKTyBaTW (3 BpaxyBaHHAM BUMOr [0 Martepiany, TeXHOnorii
BUrOTOBIIEHHS) i3 3aCTOCYBaHHAM KOHCTPYKTMBHUX PilleHb, O HEe BUKIMKAKTb 3HAYHOI KOHLIEeHTpauil
HanpyXeHb, i NepeBipsTU po3paxyHKOM Ha BUTPMBANICTb.

[lo KOHCTPYKUiA Takoro Tvny cnig BigHOCWMTU: ©anku KpaHOBWUX KOMir, 6anku poboumx nnowiagok,
€NeMEHTUN KOHCTPYKLUi BYHKEPHUX | pO3BaHTaXyBarbHUX ecTakaz, KOHCTPYKLIi, Ha SKMX BCTAHOBIIEHI
OBUMYHWN, KOHCTPYKUiI BUCOTHUX crnopyd (Tvny aHTeH, AumoBux TpyO, worn, 6awT ToLwo), nignomHo-
TPaHCMOPTHI CropyaMK, iHWi KOHCTPYKLIT, O CpuAMatoTb ANHAMIYHI 3MiHHI HABaHTaXXEHHS.

KinbKicTb UMKNIB HaBaHTaXeHb Cnig NpuAMaT 3a TEXHOMOrYHMMWU BMMOramu ekcrnnyartadii abo
iICHYHOUUMU JaHUMU 3 iCTOPIT HAaBaHTaXEHHS.

[na KOHCTPYKUIN BMCOTHMX crnopyn (Tuny aHTeH, AMMoBMX Tpy6, worn, 6awT Towo) i nighnomMHo-
TPaHCMOPTHUX CMOPYA, Onop MOBITPSHUX NiHIA enekTponepefaBaHHd, BiAKPUTUX PO3MOAINbHUX Npu-
CTPOIB Ta KOHTAKTHMUX MEPEeX TPaHCMOPTY, NaCaXMPCbKUX Ta BAHTAXHUX KaHATHUX JOPIr Npy po3paxyHKy
Ha BUTPMBANICTb Cni BpaxoByBaTW 3MiHY Hanpy>eHb, Ska BiAOYBAETbCS NPU KONMMBAHHAX KOHCTPYKLIi
BMOMEpPEK HanNpsIMKy BITPOBOro NOTOKY B PEXMMaX BiTPOBOrO pe30oHaHcy.

CTtaneBi KOHCTPYKLUII Ta ix enemeHTn, ki 6e3nocepeaHb0 CNPUNMalOTb HaBaHTaXKEHHSA 3 KifbKICTHO
LVKIIB HAaBaHTaXeHb MeHLLOt 3a 10°, criif NpoeKTYBaTH i3 3aCTOCYBaHHSIM KOHCTPYKTUBHUX PilLieHb, LLIO
BMKITHOYAKOTb 3HAYHY KOHLIEHTPALLi0 HanpyXeHb.

Po3paxyHOK KOHCTPYKLi Ha BUTPMBAanICTb CAif BUKOHYBATW Ha it0 HABAHTaXeHb, perfiaMeHTOBaHNX
3rigHo 3 1BH B.1.2-2.

15.2 Po3paxyHoK cTaneBmx KOHCTPYKLi Ha BUTPMBAIiCTb BUKOHYETLCS Y hOPMi OLIiHIOBAHHS JOBro-
BiYHOCTI T (CTPOKY ekcnnyaTaLii), 3a SKoi BUKOHYETbCSA YMOBa MiLHOCTI, 3anucaHa y BUrnsaai:

e ar — HaKonuyeHe MOLUKOKEHHS Bif YTOMM 3a CTPOK ekcnnyartadii T.

15.3 [Ins xapakTepHUX yMOB eKcrnnyaTauii KOHCTPYKLiT BUOINSATLCS TUMOBI NPOEKTHI PEXUMU Ha-
BaHTaXXeHHS!, SKi NOBMHHI BigobpaXkaT OCHOBHi 3aKOHOMIPHOCTI 3MiHM PIBHS | MOBTOPHOBAHOCTI 3MiHHMX
HanpyxeHb Y ii enemMeHTax.

KOXXHWI i-1 TUNOBUIA MPOEKTHUA PEXNM HaBaHTaXXeHHS 3a0a€ETbCs:

— CepefHiM 3HaYeHHSAM LMKNIYHWX HanpyxXeHb 3 aMnIiTyAol 6, ; Y PO3paxyHKoBOMY Mepepisi;

— MIHIManbHUM G i | MAKCUMAnbHUM G ., ; PIBHSIMU Hanpy>eHb y po3paxyHKoBOMY nepepisi;

— KOeiLliEHTOM acuMeTpil HanpyXeHb p; = o

— KiNbKiCTIO LMKITIB LIMX HaMpPY>XeHb N; .

AMNNITYQHI HANpYyXeHHSA LUMKNY 3B’a3aHi 3 MiHIManbHUMW | MakCUManbHUMWN Hanpy>XEeHHAMUN LUKy
CNiBBIAHOLWEHHAM 26, ; =C

min,j /G max,i ’

max,i — O min,i -

Y BuUNagky BIACYTHOCTI AaHMX 3 MPOEKTHOI iCTOPIl HaBaHTaXEHHA 3HAYEeHHs G, ; [OOMyCKaeTbCs
BMU3Ha4yaTu 3a hopmyrnoto:
Gai =Koem (15.2)
ne K — KoeqilieHT, Wo NpuMMaeTbCs 3rigHo 3 gogatkom T (Tabnuua T.1);

G — HanbinbLue 3a abCOMOTHUM 3HAYEHHSIM CTaTUYHE HaMPYXXEHHS Y PO3paxyHKOBOMY nepepisi,
ob4ncneHe 3a nNepepisom HETTO | 6e3 ypaxyBaHHS KoeilieHTIB AMHAMIYHOCTI i KoediieHTiB,

SKi BUKOPUCTOBYIOTBCH MPU po3paxyHKax Ha CTINKICTb.

cm

15.4 HakonvyeHe NOLKOMKEHHs B yTOMU ar 3a Yac T BU3Ha4aeTbCs 3a hopMyrioro:
' n,
ar = 2—’ (15.3)
N
i=1Nj

ae j — KINbKICTb TUNOBUX PEXUMIB;
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N;  —rpaHu4HO-A0NYyCTUMA KiNbKICTb LIMKMIB NPU HANPY>XEHHAX 3 aMnIiTyaok 6 , ;, ki obuncnio-
I0TbCHA 3a (POPMYIIOLO:
A -10° 3
. = P -B, 107, (15.4)
In 2%
(1 —Pj )Rvi

Ap i Bp — napamMmeTpu, WO BU3HAYaKTbCA 3rigHo 3 Tabnuueto T.2;
R — po3paxyHKoBa Mexa BUTPMBANoOCTi pOo3paxyHKOBOro nepepisy i-ro TMNoBOro NpOeKTHOro
PEeXUMY HaBaHTaXKEHHS, H/MMZ, ska BM3Ha4yaeTbca 3rigHo 3 15.5.
B pospaxyHOk MpuiMaloTbCsi BCi 3HAYEHHS HampyxeHb 3 aMnniTyaow o,;, sk BiAnosigaoTh
HepiBHOCTI 26 ,; /(1-p;) >R, .

vi

15.5 3a KOHCTPYKTUBHO-TEXHOMOMYHMMM O3HaKaMM OCHOBHUI MeTan, 3BapHi 3'€QHaHHA Ta 3’ea-
HaHHS Ha BUCOKOMILHUX BonTax MixX enemMeHTamu i By3rnamMu KOHCTPYKLUIN 3 ypaxyBaHHAM Aii 3ycunb
BiAHOCHO PO3paxyHKOBOro nepepisy nodinsTb Ha cim rpyn (Tabnuus T.3).

3HaueHHa MexXi BUTPUBAnocTi R,; Ana rpyn enemeHTis 3rigHo 3 Tabnuueto T.3 BU3HaYaeTbcAa 3a
dopMynoto:

2 S,
R, =— 221 [41-163°°" |, (15.5)
2-d, (1+p;) G 4

ne o_4id,—a3rigHo 3 Tabnuueto T.4;
S — 3rigHo 3 Tabnuueto T.5.

o1

16 NMPOEKTYBAHHSA 3’€AHAHb CTAJNIEBUX KOHCTPYKLIA
16.1 3BapHi 3’eAHaHHA

16.1.1 pun npoekTyBaHHi CTaneBnx KOHCTPYKLiM 3i 3BapHUMK 3'€4HaHHAMM CRiA;:

— 3aCTOCOBYBATU MiHIMaNbHO HEOOXIAHY KiNbKICTb 3BapHMX LUBIB i NpM3HAYaTh ixX MiHiMarnbHi po3mipu;

— 3abe3neyyBaTy BiNbHUIM OCTYN A0 MiCLb BUKOHaHHS 3BapHUX 3'€QHaHb 3 ypaxyBaHHAM BUBGpaHoro
BUAY i TEXHONOTrIT 3BaptoBaHHS.

16.1.2 OCHOBHi TUNWN, KOHCTPYKTMBHI €NEMEHTU | pO3MipK 3BapHUX 3’€AHaHb Chig NPUMMaTK 3rigHo 3
FOCT 5264, TOCT 8713, TOCT 11533, TOCT 11534, TOCT 14771, TOCT 14776 Ta TOCT 23518.

16.1.3 lNpwn BUGOPI 3BaptoBanbHUX MaTepianiB peKOMeHAYETbCS BPaxOBYBATU rPyny KOHCTPYKLIN,
HaBedeHi y goaaTtky A, Ta kepyBaTucs BUMOramu BignoBigHo o 6.2.2 Ta gogaTka B.

16.1.4 3BapHi CTUKOBI 3’€QHAHHA NUCTOBUX OeTanen peKkoOMEeHAYETbCS, sIK NPaBuUo, NPoeKkTyBaTu
NPsSIMMMU 3 NMOBHUM NMPOBAPOM i3 3aCTOCYBaHHSAM BUBIOHMX MIAHOK, SIKi BUTOTOBASAOTLCSA 3 TOrO CaMoro
npokaTy, WO W OCHOBHMI MeTar. ¥ MOHTaXHWX YMOBaX AOMYCKaeTbCA OOHOCTOPOHHE 3BaploBaHHS 3i
3BOPOTHIM (bOpMyBaHHSM LUBa. 3BapltOBaHHA Ha CTaneBi Migknagui, WO 3anuwaeTbesl, Moxe OyTu
3aCTOCOBaHe 41151 KOHCTPYKLIN 3-i i 4-1 rpyn 6e3 obmexeHb, a A5s KOHCTPYKUin 1-11 2-i rpyn —y Bunagkax,
KOnv 3BOPOTHE (DOPMYBAHHS LLIBA HEMOXIMBE.

16.1.5 Po3mipun 3BapHUX KyTOBUX LLBIB i KOHCTPYKLiS1 3'€AHAHHSA NOBWUHHI 3a4,0BOSIbHATM TaKi BUMOTU:

a) KaTeT KyTOBOro LWBa K; (pMCyHOK 16.1) NMOBUHEH 3a40BOMbHATUA BUMOIM PO3paxyHKy i ByTtu, Ak
npaBumo, He MEHLLMM 3a 3a3HadeHni y Tabnuui 16.1;

— KaTeT WBa Yy TaBpOBOMY [BOCTOPOHHbOMY, @ TaKOX Yy HaMyCTKOBOMY i KyTOBOMY 3’€QHAHHSIX
OOMNYCKAaETbCS NPUMMAaTK MEHLLMM 3a BKadaHu y Tabnuui 16.1, ane He MeHLWM 4 MM, MPU LLbOMY PO3MipKn
LWBa MOBWUHHI 3abe3nevyyBaTy MO0 HeCy4vy 3A4aTHICTb, L0 BU3HAYAETBLCA PO3pPaxyHKOM. BupobHMumm
KOHTpOeM NoBMHHA BYTW yCTaHOBMNEHA BiACYTHICTb AeEKTIB, Y TOMY YNCITi TEXHOMOTYHNX TPILLMH;

6) kaTeT KyTOBOro LWBa K; (pUcyHOK 16.1, @) He noBuHeH nepesuulysatn 1,2 t, Ae t — HalMeHLwa 3
TOBLLMH 3BaplOBaHUX efeMeHTIB;

— KaTeT LWBa, NPOoKNageHUNn B3AOBX 3aKPYrfeHO! KPOMKM (haCOHHOro npokaTy TOBLUMHOW f, §K
npaBuno, He NoBMHeH nepesuwlysatn 0,9 t;
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B) pO3paxyHKOBa [JOBXMHa KyTOBOrO LBa NOBMHHA OyTW HEe MeHLUa HiX 4k;i He MeHLua HixX 50 Mwm;

) pexum 3BaproBaHHSA cnig obmpatu Tak, wob dopma wea (pucyHok 16.1, 6, B) 3agoBonbHANa Taki
YMOBW: AN1s KyToBOro wea —b / h > 1,3; ana cTukoBoro ogHonpoxigHoro wea —b / h > 1,5;

[l) po3paxyHKoBa A0BXMHa (OIaHroBoro LBa NoBuMHHA ByTW He BinbLUOK HiXK 85B:k; 3a BUHATKOM
LLIBIB, Y AKMX 3YCUMNNA [i€ B3A0BX YCIET AOBXMHN LWBa (TYT B — KoedilieHT, Lo npuiiMaeTbea 3a Tabnu-
ueto 16.2);

€) po3Mip HanycTKy NOBUHEH BYTW HE MeEHLUE HiXK M'SATb TOBLUMH HAWTOHLLOrO i3 3BaploBaHUX erne-
MEHTIB;

) CniBBIAHOLLEHHA PO3MIpiB KaTeTiB KyTOBUX LWBIB Cig npuimaTtu, sk npasuno, 1:1; npu pisHnx
TOBLLMHAX 3BapOBAHNX €NTEMEHTIB JOMNYCKAETbCS NPUNMATH LUBM 3 HEOAHAKOBUMM KaTeTaMu; Npu LibOMY
KaTeTu, Lo NpUAsranTb 40 TOHLWOro enieMeHTa y 3'€4HaHHi, NOBMHHI 3a40BONbHATY BUMorn 16.1.5, 6), a
KaTeTu, WO npunsaratoTb A0 TOBCTILLOro enemMeHTa y 3'eHaHHi, — Bumoru 16.1.5, a);

3) y 3BapHMX CTUKaX EfIEMEHTIB, L0 NEePEKPMBaOTLCA Haknagkamm, oraHrosi KyToOBi LWWBK Crig He
O0BOANTW A0 OCi CTUKY HE MEHLUE HiX Ha 25 MMm;

i) Y KOHCTPYKLUiaX 1-1 Ta 2-i rpyn KyTOBI LUBK, Ik NPaBUII0, NOBUHHI MaTW YBIrHYTY UM NNIOCKY NOBEPXHIO
3 NnaBHUM NePexodoM A0 OCHOBHOro MeTany;

K) 3BapHi CTUKM 3 HaKnaZkamu Criig BUKOHYBaTW, ik MPaBWoO, 3rigHO 3 pUucyHkoM 16.2, a;

n) BiACTaHb Mi>XX napanesbHUMN 3BapHUMUK 3'€4HaHHAMM efTEMEHTIB KOHCTPYKLA Crig BCTAHOBIIO-
BaTn He MeHwoto 108 i 100 mm, ae & — ToBLMHA AeTani; NpuBapoBaHHA pebep XOPCTKOCTI | eNeMeHTIB
peLiT4acTnX KOHCTPYKLi HeobXigHO BUKOHYBATKM BiAMOBIAHO A0 pucyHKa 16.2, 6.
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[NoBHUI npoBap ANs KOHCTPYKUiN
1-i Ta 2-i rpyn

a 9]
a — MOHTa)XHUW CTUK 3 HaKnagkamMu; 0 — No3Ha4YeHHs TOBLWMH Ta BUMOIrn Ao Bi,D,CTaHeVI MK 3BapHUMU LLUBaMU

PucyHok 16.2 — Po3milleHHs 3BapHKX LUBIB
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16.1.6 pu npoekTyBaHHi 3BapHUX 3’€QHaHb Y KOHCTPYKLIiSX, LLO CIpUAMalOTb PYXOMi, AUHAMIYHI Yun
BiGpaUiHi HaBaHTaXXeHHS, NOPSA i3 ypaxyBaHHAM BMMOTr 3rigHo 3 16.1.5, ak npasuno, cnia:

— YHUKaTWN NEepPEeTUHIB 3BapHMX LUBIB, PO3MiLLeHHs iX y 6e3nocepeaHii 6nn3bKoCTi OauH Big, O4HOrO,
BiJ, MicueBoOi 3MiHM hopmu | po3mipiB nepepisy, Big 30H 3rvHY, NPOLABIEHUX OTBOPIB i BiflbHUX KPOMOK,
YTBOPEHMX FNIbUOTUHHUM Pi3aHHAM;

— KYTOBI LUBY BUKOHYBaTW 3 NNaBHUM NepexooM [0 OCHOBHOIo MeTarny;

— (bnaHroBi KyTOBi LIBM, O MNPUKPINMOTE efleMeHTU peLliTkn Ao (PacoHOK, cnif BUKOHYBaTW 3
obBaproBaHHAM TOPLiB Ky TUKIB.

16.1.7 MNpun npoekTyBaHHi TaBPOBUX i KyTOBMX 3BapHNX 3'€QHaHb €NeMEeHTIB CTaneBnx KOHCTPYKLIN
3a HasABHOCTI HamnpyXeHb PO3TAry, OpiEHTOBAHMX B HaMPSIMKY TOBLUMHW MPOKaTy, 3 METOH 3HMXKEHHS
Hebe3nekn po3LwapoByBaHHA MeTany nig 3BapHMM LLIBOM, SiK MpaBuio, Chia:

— 3aCTOCOBYBaTKW CTani, pekoMeHA0BaHi Anst KOHCTPYKLIN 1-1 rpynu 3rigHoO 3 foaaTkoM A, 3 rpaHuuero
Teky4yocTi go 390 H/MMZ, BpaxoByto4n Bumoru 6.1.7;

— BMKOPWUCTOBYBATU TEXHOMONIYHI MPUAOMW 3BapOBaHHSA, CMPSIMOBaHi Ha 3MEHLUEHHS 3anmLLIKOBUX
3BaproBanbHUX HaMpyXeHb;

— 3aMiHSATU KYTOBI 3’€HaHHS TaBPOBMMMU, @ B OCTaHHiX 3abe3nedyBaTy BigHOLWEHHS LWMPUHK 3BUCY A0
TOBLLMHN €fleMEHTIB HE MeHLUE 2; 3aCTOCOBYBaT! PO3pObOSIeHHA KPOMOK, L0 3abe3neyye 3MeHLIEeHHS
o6’eMmy HannaeneHoro meTany;

— BiAMOBUTUCH Bif, BUKOPUCTAHHSA OQHOOIYHUX KyTOBMX LUBIB | NepenTn 00 OBOOIYHUX.

16.1.8 [1ns KyTOBMX LUBIB, PO3MipK1 SIKUX BU3HAYEHI PO3PaXyHKOM, 1151 eNleMEHTIB i3 cTani 3 rpaHuueto
Teky4yocTi oo 290 H/mm? cnig, sik npaBuro, 3aCTOCOBYBaTU eNeKTPOAHI MaTepianu, WO 3a00BOSbHATb
ymosu: R,; > R, — npn mexaHisoBaHomy 3BaptoBanHi; 1,1R,, <R,; <R,,, B, /B; — npn py4Homy 3Ba-
plOBaHi; AN eneMeHTIB i3 cTani 3 rpaHuueto TekyvocTi noHag 290 H/Mm“ gonyckaeTbCsa 3acToCOByBaTH
eneKkTpoHi MaTepianu, Lo 3aA0BONMbHATL YMOBY R, < R,s < R,,, B, /Bs (TyT Bf, B, — KoediLieHTH,
LLIO 3anexaTb Bi TEXHONOrII 3BaptoBaHHs | kKaTeTa LUBa i BU3Ha4YalTbCs 3a Tabnuueto 16.2).

16.1.9 O4HOCTOPOHHI KyTOBI LWBK B TaBPOBUX 3'€QHAHHAX €NTEMEHTIB i3 cTani 3 rpaHuLEero TEKYYOCTi
00 390 H/mm? cnig, sik npaBuro, 3aCTOCOBYBATU B KOHCTPYKLISX, LLLO eKCNIyaTytoTbCHA B HearpeCcuBHOMY
abo cnaboarpecnBHomy cepepoBuLli (knacudikauia 3a ACTY b B.2.6-193 B onantoBaHUX NpuMiLLEH-
HAX, OKpiM KOHCTPYKUIN y cnopygax, Wwo HanexaTb A0 1-ro knacy signosigansHocTti CC3 3rigHo 3
OBH B.1.2-14, aki 3B0ASTbCA B panioHax i3 cercMivHicTio 8 6aniB i BULLLE, @ TAKOX KOHCTPYKLIN 1-, 2- i 3-i
rpyny cnopygax 3 MOCTOBMMM OMOPHUMUN KpaHammn pexmnmie poboTtun 7K (y uexax metanypriiHux Bupoob-
HuuTB) i 8K):

— AN KpinneHHs NpoMiXHMX pebep XXOPCTKOCTI i AiapparM — y KOHCTPYKLIAX YCiX rpyn, OKpim
KOHCTPYKUiM 1-T rpynu, LLO pO3paxoBYOTbCS HA BUTPUBArICTb;

— ANS MOSICHMX KYTOBUX LUBIB 3BApHWX OBOTaBPIB — Yy KOHCTPYKLiAX 2- i 3-1 rpyn, okpim 6anok 3
YMOBHOIO THYYKICTIO CTiHKU A, > 6 IR, /o, NPy TOBLUMHI CTiHKK {,, Y KOMOHaX i cTosikax Ao 12 MM i B

6ankax o 10 MM, NP1 BUKOHAHHI LUBIB MeXaHi30BaHWM 3BaploBaHHAM 3 kaTteToMm wea k, > 0,8t /Bf;

— ANS BCiX KOHCTPYKTUBHUX €MEMEHTIB — Y KOHCTPYKLisX 4-1 rpynu.

OAHOCTOPOHHI KYTOBI LIBK HE chif 3acTOCOBYBaTW Yy 3'€QHAHHSX, WO CNpUAMalOTb 3rMHanbHUn
MOMEHT BiJHOCHO NO3A0BXHbOI OCi LLBA.

KaTeTn OOHOCTOPOHHIX WBIB cnig nNpuAMaTX 3a pPO3paxyHKOM, ane He MEeHLWMMWU 3a BKasaHi B
Tabnuui 16.1.
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Tabnuusa 16.1 — MiHiManbHi KaTeTn 3BapHKX LUBIB

[BH B.2.6-198:2014

XapakTepucTuy- MiHiManbHUI KaTeT Wwea Ky mip, MM, NPY TOBLLMHI
Bug Bug HUIA omip npokaTy TOBCTILLOro efnemeHTa y 3'eHaHHi t,,, MM
3'eQHaHHA | 3BapHOBaHHS . 2
crani Ry, , Hmm=) 4 5 16..10 |11..16(17...22|23...32|33...40| 41...80
PyuHe Ta Ryn < 290 4 S 6 ! 8 9 10
TaBpose 3 .
nBOCTO- MEXTATE?;E;T: 290<Ry, <390 | 4 5 6 7 8 9 10
porrinm Y'Y 390<R,,<590 | 5 | 6 | 7 | 8 o | 10 | 12
KYyTOBMMM A <200
: < 3 4 4 5 5 6 6
tsamu, . | MexaHi3oBaHe &
HanyckHe 1|y syrnekuc- 290 < Ry, <390 3 4 5 6 7 8 9
KyToBe nomy rasi
390 < Ry, <590 4 5 6 7 8 9 10
Py4yHe Ta
TaBpoBe 3 MexaHi3oBaHe Ryn <390 5 6 7 8 9 10 12
opHocTo- | Y CyMiLli rasis
POHHIMM | ABTOMaTUYHE
KYTOBUMW | 13 mexaHiso-
Ry, <
wBamu BaHe y Byrne- yn <390 4 5 6 7 8 9 10
Kncriomy rasi

Mpumitka 1. Y KOHCTPYKLIAX i3 cTani 3 rpaHuLielo TekyqocTi noHas 590 H/MMZ, a Takox 3 YCix cTanen npu ToBLLMHI
erneMeHTiB y 3'egHaHHi noHag 80 MM MiHIManbHUA KaTeT KyTOBUX LUBIB MPUUMAETLCS 3a cneuiarnb-
HAMW HOPMATUBHUMW JOKYMEHTaMU.
MpumiTka 2. Y KOHCTPYKUIAX 4-i rpyny MiHiManbHUIN KaTeT OOAHOCTOPOHHIX KYTOBUX LUBIB CIlig 3MEHLUYBaTU Ha

1 MM — NpY TOBLLMHI TOBCTILLIOro enemMeHTa y 3’eaHaHHi 4o 40 MM i Ha 2 MM — NpuY TOBLLMHI TOBCTILLIOTO
enemMeHTa y 3’egHaHHi noHag 40 mm.

Tabnuusa 16.2 — KoediuieHTn B, i B,

Bua 3BaptoBaHHsA npu

3HaueHHs koedilieHTiB B i B, npw

HOPMarbHUX peXrUMax 3BaptoBaHHS i

OiameTpi 3BaptoBasibHOro MNono)eHHs wea Koizlcfrl- KaTeTax LBiB, MM
ApoTy df, MM H
3..8 9..12 | 14..16 |oHag 16
Pr 1,1 0,7
Y YOBHUK
ABTOMaTM4HE Npu B, 1,15 1,0
df= 3-5 Bf 1,1 0,9 0,7
HwxHe
B, 1,15 1,05 1,0
y Br 0,9 0,8 0,7
YOBHMK
ABTomngqu Ta B, 1,05 1.0
MexaHizoBaHe npu
di=14-2 HwxHe, ropusoHTanbHe,|  Br 0,9 0,8 0,7
BEpPTUKAmNbHe B, 1,05 1.0
Py4yHe, mexaHizoBaHe Y YOBHWUK, HUXKHE, By 0,7
OPOTOM CYL|iNTbHOro ropu3oHTarnbHe,
nepepisy npu d < 1,4 abo | BepTUKarnbHe, B, 1,0
MOPOLLKOBUM OPOTOM cTenboBe
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16.1.10 lNepepuByacTi KyTOBI 3BapHi LUBM OOMYCKAETLCA 3aCTOCOBYBaTW Y BMNAAKY HaO ULLKOBOI
Hecy4ol 30aTHOCTI HEMEPEePBHOro LWBa MiHIMaNbHOrO pPO3Mipy Mpu CTaTUYHOMY HaBaHTaXEeHHi i po3Ts-
ryBarbHMX HaNpyxeHHsiX, Lo He nepesuLlytoTb 0,6 R, Ans 3'€AHaHb Y KOHCTPYKLiSX 4-1 rpynu, a Takox
Yy KOHCTPYKUiAX 3-1 rpynu, WO PEKOHCTPYHOKOTLCS 3a YMOBM iX eKcniyaTauii B HearpecuBHux abo crnabo-
arpecvBHUX cepefoBuLLaXx.

Poamipn 3BapHoOro LwwBa MoBWHHI BignosigaTn BumMoram 16.1.5. BigcTtaHb s, MM, MiX gingHkamu
nepepuB4acToro 3BapHoOro wea (pUcyHok 16.3), sk npaBuno, He NMOBMHHA MEpEeBuLLyBaTW OLHOrO i3
3HayeHb: 150 mm, 10 t;, — Y CTUCHyTOMY enemeHTi, 16 t;, — y pO3TArHyTOMY enemeHTi (., — TOBLK1Ha
HaWTOHLLOrO enemMeHTa y 3'€fHaHHi). Y KOHCTPYKLUiaxX 4-1 rpynu BiACTaHb JonyckaeTbes 36inbLluyBaTu B
1,5 pasa.

Mpy HaknageHHi nepepmBYacTOro KyToBOrO LBa HEObXigHO nepenbaunTy OiNsHKY WBa Ha KiHUAX
3'eQHyBaHMX enemeHTiB (pMcyHokK 16.3); 4oBXMHA Takoi AINAHKK LWBa B efleMeHTax CKrafeHoro nepepisy
noBMHHa ByTn He MeHLWwoto 3a 0,75b, Ae b — WKnpuHa BY>4OI i3 3'€4HYBaHMX NNACTWH, MM.

2
M 1-1 - 22

INEERENNNEN] IRERRENNNN] HH\IIIH! f {
: [ANEREN] [ANREENI

1

Zw1 S ZW S ZW1 lw S ZW S lW S ——l
2

-

1
a 0

a — y HanycTKOBOMY 3’€HaHHi; 6 — y TaBpoBOMY 3’€HaHHi

PucyHok 16.3 — Cxema nepepmBYacTMX KyTOBUX 3BapHMX LUBIB

16.1.11 KyToBi 3BapHi wWBK, po3MilleHi B34OBX NepuMMeTpiB OTBOPIB UM MpPOpPi3iB, JOMNYCKaETbCH
3aCTOCOBYBATU Y HaMyCTKOBUX 3'€QHAHHAX Y BUnagkax, nepeabadvennx 16.1.10, ona nepegadi 3ycunb y
NIOLWMHI HanycTKy, 3anobiraHHa BTpaTi CTIMKOCTI €MeMEHTIB HamyCTKy Y/ KOHCTPYKTMBHUX 3'€OQHaHb
erleMeHTIB.

16.1.12 TMpoOKoOBi LWBK, LIO 3aMOBHIOKTL HaMMaBIEHUM METaNioM YCK MIOWMHY Kpyrninx abo
LLiNTMHHMX OTBOPIB, 4OMNYCKAETbCA 3aCTOCOBYBATU Yy HANyCTKOBUX 3'€AHAHHSAX Y BUMAAKaX, nepeadbadeHmnx
16.1.10, nuwe gns 3anobiraHHA BTpaTi CTIMKOCTi efleMEHTIB HanyCcTKy abo A4S KOHCTPYKTMBHUX 3’€QHaHb
€rIeMEHTIB.

ToBLMHa NpOBKOBOro LWBa MOBMHHA OyTU: HE MEHLUO 3a TOBLUMHY t npocBepasieHoro abo npo-
pisaHoOro enemeHTa, ane He Oinbloto 3a 16 Mm; He meHwot 0,1/0,45d un 0,45b, ne d — piameTp
OTBOPY, MM, [ i b — AOBXMHa i WnprHa npopidy, MM. Npn uboMy giameTp oTBOpY d i LWUMPUHA Npopi3y b
NMOBWHHI 3a0BONBbHATU HEPIBHOCTI BignoBigHO d > t+ 8 MM i b > t + 8 MM. BigctaHb MixX LeHTpamu
OTBOPIB Y1 MO3AOBXHIMW OCAMW MPOPI3iB MOBMHHA OyTN He MeHLWwow 3a 4d abo 4b. Po3paxyHKoBWIA
nepepis WBea gONyCcKaeTbCA NpMMMaTh TakuM, Lo AOPIBHIOE NAOLL OTBOPY YM NPopisy.

16.1.13 3acTocyBaHHS KOMGIHOBaHUX 3'€QHaHb, Y AKMX YacTMHA 3CYBHOI0O 3yCUINIS CNpUNMaETbCs
PPUKLINHUM 3'€QHaHHAM, a YacTMHa — 3BapHMMIM LUBaMK, JONYCKAETbCS NPU cneuiarnbHOMYy OOrpyHTY-
BaHHi Ta 3a yMOBM 3abe3nedyeHHs nepefadvi YaCTUHM 3CYBHOIO 3yCUINS Yepes TepTs, WO BUHMKAE Ha
OOTUYHMX MIoWMHaxX 3’€AHYBaHUX €NEMEHTIB Bif HATAry BUCOKOMILHMX BONTIB, ANs1 YOro 3BaproBaHHS
NMOBUHHO OYTM BUKOHAHE MiCMsi OCTATOYHOrO 3aTsryBaHHs 6ONTiB.

Po3anogin po3paxyHKOBOro 3ycunns, LWo Aie y KOMGiHOBaHOMY 3’ €HaHHi, Mi>XX (PPUKLINHAM | 3BapHUM
3'eQHaHHAMMN OONYCKAETLCA NPUMMMaTU NPOMOPLINHO A0 X HeCy4oi 3gaTHOCTi abo npurimMaTu, Wo puk-
LifHe 3’eQHaHHA CNpUIMae 4acTKy 3ycunns, oGyMOBIEeHy Ai€l0 MOCTIMHOINO HaBaHTaXEHHS, a 3BapHe —
3MiHHOr0. 3acTocyBaHHs iHLWKMX 6ONTOBMX 3’€AHAHb Y KOMBIHOBaHMX 3’€QHAHHSIX HE OOMYCKAETLCS.
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16.1.14 Po3paxyHOK 3BapHMX CTUKOBUX 3’€QHaHb Npu Aii No340BXHbOT cunun N, Lo npoxoanTb Yepes
LEeHTp Baru 3'egHaHHs, cnig BUKOHYBaTK 3a hOPMYIIOH0:

Ny,

<1, 16.1
A (16.1)

tmin wy Te

ae t., — HarMeHLa 3 TOBLUMH eNIEMEeHTIB Y 3'€[JHaHHi;
ly — po3paxyHKOBa AOBXMWHA CTUKOBOIO LLUBA, L0 JOPIBHIOE NOro reOMeTPUYHI JOBXUHI 3a
BUpaxyBaHHAM 2f. Y BMNagKy, KOnu KiHUi LWBa BMBeAEHI 3a MeXi CTVKa, po3paxyHKoBa
OOBXMHA LLBa NMPUAMAETBLCS TaKo, WO AOPIiBHIOE NOr0 reOMETPUYHIA JOBXWHI.

Mpy po3paxyHKy 3BapHUX CTMKOBUX 3'€AHAHb €NeMEHTIB i3 cTani 3 BiAHOLUEHHSAM Ru/Yu >Ry,
eKkcnnyaTtauig SIKMX MOXNMBa i Micnsi OOCArHEHHsT MeTanoM rpaHuui TEeKy4yocCTi, a Takox i3 ctani 3
XapaKTEPUCTUYHUM OMOPOM MpOKaTy Ryn > 440 H/MMm? y cdopmyni (16.1) 3amicTb Rwy cnig npuimatm
RWU /yu :

PospaxyHOK 3BapHUX CTUKOBUX 3’€4HaHb BUKOHYBaTW He MOTPIOHO 3a yMOB 3aCTOCYBaHHS 3Bapto-
BanbHMX MaTepianis BignoBigHo 4o gogatka [, 3abesnedeHHsi TOBHOMO NpoBapy 3’€AHYyBaHMX €M1EMEHTIB
Ta BUKOHAHHS KOHTPOIO SKOCTI 3’€AHaHb Npu po3Tary isyHNMN MeToaamu.

16.1.15 3BapHi CTMKOBI 3’€AHaAHHA, BUKOHaHI 6€3 KOHTPOSo iX AKOCTI Ri3UYHUMK MeTo4amu, npu
OfIHOYacHIN il B po3paxyHKOBOMY Mepepisi WBa HOPMarnbHUX G, i G, | OOTUMHUX HaMpyXeHb Cnig

nepesipsaTy 3a hopmyroto (9.4), NpUMMaloun B HinG , =c Twxy * Ry = RWy.

16.1.16 Po3spaxyHok 3BapHOro 3’eqHaHHA 3 KyTOBMMW LUBaMu Mpu Ail No340BXHbOI cunn N, Lo
NpoxXoAuTb Yepes3 LEeHTp Baru 3’€dHaHHs, Crig BMKOHYyBaTW Ha 3pi3 (YMOBHWI) B OAHIN 3 OBOX po3pa-
XYHKOBWX MAOLWMH (pucyHok 16.4) 3a hopmynamu:

wy

Oy TOwy» Ty T

wx?

q Br Rus -
—-npn — LM __ <1 — y NNOLLMHI HanNnaBneHoro MeTany
0,458, R,
N
ALY B (16.2)
Br Kr Ly Rur e
o Bt Rur . _
—npu — LM __>1 —y nnowuHi meTany Mexi crnnaBrneHHs
0,458, R,,
N
W oy (16.3)
Bz kf lw sz Te
ne 1, — pO3paxyHKoBa AOBXMHA KYyTOBOTO LLBA, L0 AOPIBHIOE NOr0 CyMapHii reoMeTpUYHIn

[OBXVHi 3a BUpaxyBaHHSAM [BOX KaTeTiB wBa 2k; abo 1 cm Ha KOXHY HernepepBHYy
OiNsHKY WBa;
Bf 1B, — KOeILIEHTH, 3HAUEHHSA AKX NPpUMatoTbCA 3a Tabnuuero 16.2.

7

1 — nnoLwmHa HannaeneHoro MeTany (MeTany Wwea); 2 — NIoLWMHa MeTany Mexi CniaBneHHs

PucyHok 16.4 — NonepeyHnii po3pi3 KyTOBOrO LWBA i3 3a3HAYEHHSIM YMOBHUX MIIOLWUH PYMHYBAHHS
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16.1.17 Po3paxyHOK 3BapHWUX 3’€dHaHb 3 KyTOBUMW LUBaMu Mpu Ail 3ruHanbLHOro MoMmeHty My
NAOLLMHI, NepPNEHANKYNSAPHIN 40 NAOLWMHN po3TallyBaHHSA LUBIB, Crlid BMKOHYBaTU Ha 3pi3 (YMOBHUI) B
O[Hi 3 BOX YMOBHMX MIOLWMH (pUCYHOK 16.4) 3a bopmynamu:

— Y MAOLWMHI HannasneHoro metany

M
LT Y (16.4)
Wi Rur v
— Y NNOLWWMHI MeTany Mexi cnnaBneHHs
M
Mt 4, (16.5)
WZ RWZ YC

ne W;i W,— mMoMeHTM onopy po3paxyHKOBUX Nepepisis KyTOBYKX LUBIB Y 3BapHOMY 3'€HaHHi Biano-
BiHO 3a MeTarioMm LUBa i 3a MeTarioM MeXi CnriaBfeHHs.

16.1.18 PospaxyHOK 3BapHUX 3’€dHaHb 3 KyTOBUMW LUBaAMW MpuW Aii 3rMHanbHOro MomeHTty My
NMOLLMHI pOo3TallyBaHHS LMX LUBIB Chif BUKOHYBaTW Ha 3pi3 (YMOBHWUI) B OAHIN 3 4BOX YMOBHUX MSOLLMH
(pncyHok 16.4) 3a chopmynamu:

— Y NAOLWMHI HannaeneHoro metany

My ﬂx2+y2 <1; (16.6)
(I +Ify)wa Te

-y NITOLLMHI meTany MeXi cnnaBrieHHs

2 2
My NX vy (16.7)

(Ix +1,)R

wz “Ye

Oe Xiy — KoopauvHaTu TOYKM 3BapHOro 3'€HaHHs, sika HanbinbL BigganeHa Big LeHTpa Baru 0 Luboro
3’egHaHHsA (pucyHok 16.5);
It I, — MOMEHTU iHepLiii po3paxyHKOBOro Nepepidy KyToBOrO LUBa y 3BapHOMY 3'€[HaHHi 3a MeTa-
fOM LUBA BiAHOCHO MOrO rONOBHUX OCEN X — X iy — V;
lg,, I, — T€ came 3a MeTarnom MexXi CrrasBreHHs.

16.1.19 NMpwn po3paxyHKy 3BapHOro 3'eqHaHHA 3 KyTOBUMM LLIBAMMW Ha OQHOYACHY Aito NO340BXHbOT N i
nonepeyHoi Q cun, a TakoX 3rMHanbHOro MOMeHTY M (pMCYHOK 16.5) NOBUHHI BYTU BUKOHaHI Taki yMOBMU:

Tf Vn <1 i Tz¥n

<1, (16.8)
Ry ve R,

wz YC

Aae 1 i T, — AOTUYHI HaNPyXeHHA B HeGe3neyHir To4Li po3paxyHKOBOro nepepisy KyToBoro Lwea y
3BapHOMY 3’€[HaHHiI BiANOBIAHO y NMOLWWMHI HannaBneHoro Mmetany i y NNowWmHi metany
MeXi CnnaBneHHs, Lo BU3HAYaTbCs 3a (HOPMYOoH0

T= \/(rN ti )+ (g Ty ) (16.9)
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X

y

PucyHok 16.5 — Po3paxyHkoBa cxema 3BapHOro 3'€AHaHHs 3 KyTOBMMMW LLUBaMU

16.1.20 HanycTkoBi 3BapHi 3'€QHAHHSA €MNeMEHTIB 3aBTOBLLKM 0O 4 MM O0MYCKaeTbCS 3M4iMCHIOBATH
TOYKOBMM LLBOM [AYroBUM 3BaptOBaHHSAM 3 HACKPI3HUM NPOMNAaBneHHSAM; Npu LbOMY Hecydy 30aTHICTb
OZHIET TOUKM CNig NPMIMaTK Tako, L0 AOPIBHIOE MEHLLOMY 3 ABOX MPAHNYHUX 3HAYEHb:

— Mpu 3pisi
Ng =0,28d°R,, ; (16.10)
— Npu BUPUBI
N, =BdtR,, , (16.11)
ne d — JiaMeTp TOYKOBOrO LWBA Y MOLWMWHI 3’€AHYBaHNX €NEeMEHTIB, WO NPUAMAETbLCS 3rigHO 3

FOCT 14776; npn 3acTocyBaHHi cnocoby 3BaptoBaHHS, KU HE perfiaMeHTOBaHUN
FOCT 14776, 3Ha4yeHHsa d cnifg y3rog)KysaTtu i NpuiMaTtii B yCTaHOBIIEHOMY NOPSAKY;

B =1,1 — npu 3BaptoBaHHi eNemMeHTiB 04HaKOBOI TOBLUWHN;

B =1,9 — npu 3BaptoBaHHi €NeMeHTIB 3 Pi3HNMM TOBLLMHAMW, LLIO BiAPI3HAOTLCH Y ABa i BinbLue
pasiB (Mpy MEHLUIN pPi3HMLI Y TOBLUMHAX 3HAYEeHHA KoedilieHTa HeobXxigHO npunmMaTy 3a
NiHINHOO iHTepnonsuiet);

t — TOBLUMHA HANTOHLLOMO efieMeHTa y 3'€4HaHHi.

16.2 BonToBi 3’eAHaHHA

16.2.1 [1ns1 6onToBMX 3’€AHaHb €MIEMEHTIB CTaNeBMNX KOHCTPYKLiA i 3acTocoByBaTU GONTH 3rigHO 3
popatkom M.

16.2.2 bonTtux cnig po3millyBaTty BignoBigHO 40 BUMOT, HaBegeHuX y Tabnuui 16.3; npy ubomy 60nTn
y 3’€QHaHHSX, WO PO3PaxoBYHOTbCH, PO3MILLYIOTb 3 BUKOPUCTAHHAM MiHiManbHUX BigcTaHew, a 3’ea-
HyBaslbHi KOHCTPYKTMBHI 6ONTK BNALLTOBYHOTb, SIK NPaBUIO, 3 BUKOPUCTAHHAM MakCMMarnbHUX BiACTaHEN.
Y pasi NpuKkpinneHHs KyTuka OofHieto nonuuero 6ontamm, po3MillleHMMU B LLIAXOBOMY MOPSAKY, OTBIp,
HanbiNbL BioganeHui Big NOro KiHUSA, Crig po3MillyBaTy Ha pucLi, Hanbnmxyii 4o odyLika.
[onyckaeTbcs KpinUTK eneMeHT ogHMM 60NToM.
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Ta6bnuua 16.3 — Bumorn 0o po3milLieHHst 6onTiB

XapakTepucTuka BigcTaHi Ta xapakTepucTUYHUI onip NpokaTy cTani BigctaHb mixx bontamm
3'egHyBaHNX enemMeHTIB npu po3milleHHi bonTiB
1 BigctaHb MiX LeHTpaMu oTBOpIB Ans 6onTiB y OyAb-AKOMY HanNpsMKy:
a) MiHimanbHa:
npu Ry, < 390 H/mm?; 2d
npu Ry, > 390 H/mMm?; 3d
6) MakcumanbHa B KpanHix paaax npu po3Tary Ta CTUCKY 3a BigCYTHOCTI 8d a60 12t
KYTWKiB, pO3TaLLOBAHMX B3OOBX KDOMK/ €MEMEHTIB 3'€HaHHS
B) MakcumanbHa B CEpeaHiX psifax, a TakoX Yy KpaviHixX psidax 3a HasiBHOCTI
KYTWKiB, pO3TaLLOBaHMX B3OOBX KDOMK/ €MEMEHTIB 3'€QHaHHS:
npw po3Tary 16d abo 24t
npw CTUCKY 12d a6o 18t
BigctaHb Bia LeHTpa oTBOpy AN 6onTa 4O Kpako enemMeHTa:
a) MiHimanbHa B34OBX MiHii il 3ycunns:
npu Ry < 390 H/mm?; 1,5d
npu Ry, > 390 H/mm?; 2,5d
6) Te came Bnonepek NiHiT gii aycunns:
npu 06pi3aHNX KpoOMKax; 1,5d
npwv NPOKaTHUX KPOMKaX; 1,2d
B) MakCUMarnbHa; 4d abo 8t
r MiHiManbHa y ppuKUinHOMY 3'€qHaHHI Npu Byab-AKin KpoMmui i 13d
Oyab-AKOMY HanpsamKy 3yCunis ’
3 BiacTtaHb MiHiManbHa Mixx LleHTpaMu OTBOPIB B340BX NiHiT Ail 3ycnnns U+ 15d
ansa 6onTis, PO3MILLEHMX Y LLIAXOBOMY MOPSOKY ’

MpumiTtka 3.

MpumiTtka 4.

MpuwmiTtka 1. d — giameTp oTBOPY ANs 6onTa;

MpumiTtka 2. [liameTp oTBOpPIB NpunmaeTbes: d = d, Ans 6onTiB knacy TovHocTi A; d = d, + 1 Mm anst 6onTis knacise

t — TOBLUMHA HANTOHLLOIO 30BHILLHLOIO ENEMEHTa;
U — BiACTaHb MiX psigaMu OTBOPIB BNOMepeK MiHii gii aycnnng.

TouHoCTi B i C B KOHCTpPYKLiAX Onop NoBIiTPSHUX NiHin enekTponepeaasanHs (MJ1), Biakputmux pos-
noAineHnx npuctpois (BPIT) Ta koHTakTHUX Mepex TpaHcnopTy (KMT), y pewwTi BunagkiB d = dp, + (1; 2
abo 3 mm).

B ogHOGONTOBMX 3’€AHAHHAX €MEMEHTIB PELUiTKM (PO3KOCIB, CTOSKIB i pO3MipoK, OKPiM TUX, LLO MoC-
TINHO MpauoTb Ha PO3TAr), NPU TOBLUMHI eneMeHTa 40 6 MM i3 cTani 3 rpaHuLero TEKYYOoCTi 40
390 H/MM? i npocBepaneHnx 0TBOpax BiAcTaHb Iy Bifl Kpalo eneMeHTa Ao LieHTpa OTBOPY B30BX NiHii
4ii 3ycunnsa gonyckaetbca npuimatu Big 1,5d go 1,35d 6e3 gonycky B CTOPOHY 3MEHLUEHHS Npwu
BUrOTOBIEHHI €MEMEHTIB, NPO WO HEOOXIAHO 3a3HAYNTK Y MPOEKTI.

[Mpun po3mieHHi 6onTiB y LIaxoBOMY MOPSIAKY Ha BiACTaHAX, HE MEHLUUX 3a BKa3aHi y no3. 3, nroLly
nonepeYHoro nepepisy enemeHta HeTTo A, Cnig BM3HayaTu 3 ypaxyBaHHsSIM OcnabneHHst Moro
0TBOpaMu, PO3MILLLEHUMM Y PO3PAXYHKOBOMY Mepepisi ernieMeHTa, SKUn OpiEHTYETLCS Bronepek MiHil
4ii 3ycunnga. Y 3'egHaHHAX, B SIKMX OONTM NpauioloTb MEPEBAXKHO Ha po3TAr, crig, sik npaBuIo,
3acTtocoByBaTtu 60nTU knaciB To4HOCTI B i C ab0 BUCOKOMILIHI.

16.2.3 BonTu knacy TOYHOCTI A cnif 3acTocoByBaTW AN 3’€4HaHb, Y SKMX OTBOPU NPOCBEPASIEHI Ha
NPOEKTHUIN AiaMeTp Y CKNageHmx enemMmeHTax abo 3a KOHAYKTOpaMm B OKpEMUX efieMeHTax i getansax, abo
NpoCBEPAJSIEHI YN MPOAAaBIEHi HA MEHLWINA diaMeTp B OKpeMMX AeTandx 3 nogasnbLuMm po3CcBepasito-
BaHHSAM [0 MPOEKTHOrO AiameTpa Y CKNageHUX enemMeHTax.

BbonTu knacis TouyHocTi B i C y 6aratobontoBmnx 3'egHaHHAX Chifg 3aCTOCOBYBATU AN KOHCTPYKLUIN i3
cTani 3 rpaHuueto TekydocTi o 390 H/MM?.
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16.2.4 bontn, WO MawTb LINSHKW 3 PI3HUMKU diaMeTpamMu MO OOBXMHI HEHApPI3HOI 4YaCTUHU, He
OOMyCKAaETbCS 3aCTOCOBYBATU Y 3'€4HaHHSAX, B AKMX BONTU NpaLtotoTb Ha 3pis.

16.2.5 Hapiska 6onTa, Lo cnpuriMae 3cyBHe 3yCuUnns, B eneMeHTax CTPYKTYPHUX KOHCTPYKLiN, ornop
NiHIN enekTponepegaBaHHs Ta BiAKPUTMX PO3NOAINbHUX NPUCTPOIB, a TAKOX Yy BONTOBUX 3'€QHAHHAX 3a
HaABHOCTI 30BHILUHBOrO €fieMeHTa TOBLUMHOK A0 8 MM, NOBMHHA 3HAaXOAUTUCb NO3a NakeToM 3’€Hy-
BaHWX eMNeMeHTIB; Y peLlTi BunaakiB Hapiska bonTta He NOBUHHA 3axoanTu Brnb oTeopy BinbLue Hix Ha
MOMOBUHY TOBLLMHMW 30BHILLHBOrO erieMeHTa 3 60Ky rankm abo 5 mm.

16.2.6 BnawrTyBaHHsa wanb Ha 6onTu cnig BukoHysatu 3rigHo 3 ACTY b B.2.6-200.

Y po3paxyHKoBUX 3'eqHaHHAX 3 6onTamu knacis To4HocTi A, B i C (3a BUHATKOM BONTOBUX 3’€AHAHb Y
OOMOMDKHMX KOHCTPYKLUIiAX) cnig nepeabaynTy 3axoam NpoTH CaMOBiArBUHYYBaHHS FraioK (BCTAHOBIEHHS
NPY>XMHHUX Wanb, 4OAATKOBUX ranok TOLO).

16.2.7 Ha ckolueHnX noBepxHSAX 3'eQHyBaHWX AeTarnen i enemeHTiB (BHYTPILUHI rpaHi nonuub ABO-
TaBpiB i LWBeNepiB) Mig ronoBkM OONTIB i rankx cnig 4O4AaTKOBO BCTAHOBIHOBATM KOCi LIAnon.

16.2.8 OTBOpM B JeTandx i enemeHTax CTaneBMX KOHCTPYKUIN cCnig BMKOHyBaTW 3rigHO 3
OCTY b B.2.6-199.

16.2.9 Po3paxyHkoBe 3ycunns, sike Mmoxe ByTu cnpunHaTe ogHum 60MTOM, Cri BU3HA4YaTH 3anexHo
B, BUAY HanpyXeHoro ctaHy 3a popmynamu:
— npw 3pisi (ymoBHOMY) BonTa

Nps =Rps ApNs Yp¥cVn 5 (16.12)
— NPV 3MWHaHHI MeTany 3’€4HyBaHNX eNemMeHTIB B OTBOPI
— npu po3Tary 6onta
Npt =Rpt ApnYe¥n: (16.14)

Ae Ry, Rbp, Ry; — po3paxyHKOBi Ornopu oAHOBGONTOBKX 3'€AHaHb;
Ay = 0,78d§ — MroLa nonepeyvyHoro nepepisy CTpmxHa 6onTa;

Nng  —KiNbKiCTb PO3paxyHKOBKX MIOLLWH 3pidy ogHoro 6onTa, wr.;

Yo — koedpilieHT yMOB po00TH, KU BU3HAYaeTbCA 3a Tabnuueto 5.1;

Yp — koeqilieHT ymMoB po60oTn 60NTOBOro 3'e4HaHHS, SKUIN BU3HAYaeTbCA 3a Tabnuueto 16.4;
dp  — 3O0BHILLHI AiameTp CTpWKHA BonTa;

2t in — HAMMEHLIa CymapHa TOBLLMHA €MeMEHTIB Y 3'€[JHaHHI, AKi 3MMHAIOTLCA B O[JHOMY HarnpsiMKy;
A,, —nroLia nonepevyHoro nepepisy HeTTo bonTa 3a pi3abLO0oIo, WO NPUAMAETLCA BiAMNOBIAHO
no tabnuui [.8.

Tabnuua 16.4 — KoediuieHTn ymoB poboTn 601TOBOrO 3'€4HaHHSA

XapakTepucTukn XapakTepuUCTUYHMUIA onip
npokaty cTani 3'egHyBaHuXx SHaueHHs 3HaveHHs
bonToBoro Harnpy>XeHoro i
36 HAHHS ?T/aHy enemenTis R, , H/mm? aldsld KoedpiuienTa y,,
3pi3 — — 1,0
1,56<ald<?2 0,4 ald+0,2
OpHoGonTose, Ryn <290
GonTun Knacy 1,35<ald<1,5 ald-0,7
ToyHocTi A, Bi C |3MuHaHHS 1,5<ald<?2 0,5 ald
L 290 < R,, <390
abo BNCOKOMILIHI g 1,35<ald<1,5 | 0,67 ald—0,25
Ryn > 390 ald>2,5 1,0
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KiHeub Tabnuui 16.4

XapakTepucTukn XapakTepuctnyHmm onip
npokaTy cTani 3'eqHyBaHu1X 3HaueHHs SHaEeHHs
oontoBoro Hanpy»>eHoro i
3’eAHaHHA E¥aHy enemeHTis R, , Hmm? ald.sid KoecpillienTa v,
3pis - - 1,0
BaratoGonTose, Ry < 290 1,5<ald<2 | 04ald+02
6onTu knacy 2<sld<25 0,4 s/d
ToyHoCTi A, B* 1,5<ald<?2 0,5 ald
C A ' 3MUHaHHSA 290 < R,, < 390 : :
i C* aBo BucOKo- yn 2<sld<25 0,5 sld — 0,25
MiLLHi S
Ry > 390 ald >3 1,0
s/ld>3 1,0

MpumiTka 1. a — BiACTaHb Bifg Kpak eneMeHTa 4o LeHTpa Hanbnmx4oro oTBopy B3A0BX MiHil Aii 3ycnnns;
d — piameTp oTBOpPY ANs 6onTa;
S — BiiCTaHb MiX LleHTpaMu OTBOpIB B340BX NiHii gii 3ycunns.
* [Ona pospaxyHky 6aratob6onToBoro 3’efHaHHA Ha 3pi3 i 3SMUHAHHSA NPY BUKOPUCTaHHI 6onTiB knacis B
i C, a TakoXX BUCOKOMILHNX BONTIB 3 HEpErynbOBaHNUM HATArOM MpU BCIX 3HAYEHHSAX XapaKTepuc-
TWUYHOTO OMnopy R, NpoKaTy 3'€4HYBaHNX efIeMEHTIB 3HaueHHs koedilieHTa y,, cnig MHoxuTM Ha 0,9.
Mpumitka 2. [Ins pospaxyHKy 6arato6onToBOro 3'€AHaHHA Ha 3MUHaHHS 3HA4YeHHS KoedillieHTa v, NpuiMaecTbea
SIK MeHLIe 3 06YMCNEHNX NPY NMPUAHATUX 3HAYEHHSX &, d, S.

16.2.10 lNpwu gii Ha 6onToBe 3'eQHAHHSA MO3AOBXHbLOI cunu N, WO NPoXoauTb Yepes3 LIEeHTp Baru
3'eQHaHHA, Cnig npuAMaTty, WO LS cuna po3nodinserscd Mk 6ontamu piBHOMIpHO. Y LbOMY pasi
HeobXigHy KinbKicTb GONTIB y 3’€AHaHHI Crig BU3HauUNTH 3a (hopMyIioH:

N
n>_Yn_

> , (16.15)
Nb,min

Ae Np min — HaliMeHLLe i3 3HaueHb Ny un Ny, , @60 3HaueHHst Ny, , obumncneHi sinnosigHo fo 16.2.9.
Y Bunagkax, kKonu B GONTOBOMY 3’€4HaHHI BiACTaHb | MiX KpanHiMM GonTamy B3OOBX MiHil Aii

3CYBHOrO 3ycunns nepesullye 16d, 3HaveHHss n y cdopmyni (16.15) cnig 36inNbWWTK OiNeHHSM Ha

KoedpiuieHT [ =1—0,005[é —16), O NpunMaeTbcsa He MeHwe 3a 0,75. Lito BuMory He cnif BpaxoBy-

BaTW y BMNaAKy, konv 6ontoBe 3'efHaHHs BnaliToBaHe No BCill JOBXWHI enemMeHTa KOHCTPYKLUIT (banku,
KOMNOHW) i po3paxyHKoBe 3yCUnns Aie B3AOBX YCi€l JOBXWUHU Takoro 3’eaHaHHsA (Hanpukniag, y nosgcHomy
3'egHaHHi 6anku).

16.2.11 Tpwn fii Ha 6onToBe 3’€AHaHHA 3rMHANbLHOrO MOMEHTY, SKUN BUKMMKAE 3CYB 3'€AHYBaHUX
eneMeHTiB, cnig npuimaTH, WO 3yCunng 3pisy po3noginaTbes Mixk 6onTaMmm 3'eqHaHHSA NPONOPLiHO A0
BijCTaHel Bif LieHTpa Baru 3'egHaHHsA 4o po3rnsgyBaHoro bonra.

3ycunns B Hanbinbw HanpyxeHoMy 6onTi Ny, .., He NOBUHHO NEpEeBULLYBATU MEHLLOTO i3 3HaYeHb
Nps 4n Ny, , 0Buncnenmx srigHo 3 16.2.9.

16.2.12 NMpwn ogHo4acHin aii Ha bonToBe 3'eQHaHHSA NO340BXHbLOI | NONEepPeYHOT cMn Ta 3rMHanNbLHOro
MOMEHTY, WO AitoTb B OAHIA NMOLWMHI i BUKNMKaOTb 3CYB 3'€4HYBaHWX €neMEeHTIB, cnif BM3HaunTu
piBHOAINHE 3ycunnsa y Hambinbl HanpyxeHoMmy OOnTi, sike He MOBUHHO MepeBuLLYyBaTW MEHLLOrO i3
3HaueHb Ny, un Ny, , obumcneHnx arigHo 3 16.2.9.

16.2.13 lMpun ogHoyacHin aii Ha 6onToBe 3’€AHaHHA 3yCUnb, LLO BUKIUKAKTL 3pi3 i po3Tar 6onTis,
HanbinbLl HanpyXeHnn 6onT nopsg i3 po3paxyHKoMm 3rigHo 3 hopmynamun (16.12) i (16.14) cnig nepe-
BipATW 3a (bopMyIoLo:

yn\/(Ns INos )2 +(N; [Ny )? <1, (16.16)

ne NgiN; — pospaxyHKOBi 3ycunns BiANoBiAHO 3pidy i po3Tary, Wo npunagatTs Ha oaunH 6onT,
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Nps, Npt — po3paxyHKOBI 3ycunns, ki MOXyTb OyTv CpunHATI oAHUM BONTOM i BU3HaYalTbCA
3rigHo 3 16.2.9 i3 3MiHOI 3HaYeHHs Ay, Ha Aj.

16.2.14 Y 6onTOBUX 3’€QHAHHAX OOHOrO enemMeHTa 3 iHLWMM Yepe3 MPOKMaAKM YW iHL MPOMIKHI
€NeMEHTH, a TaKoX B efleMeHTax 3 O4HOCTOPOHHbOK HaKNagKow KinbkicTb 60nTiB, 004YMCrEHyY 3rigHo 3
dopmynoto (16.15), HeobxigHo 36inbwWKTH Ha 10 %.

Y 6oNTOBUX 3’€AHAHHAX BUCTYMHUX MOMMLb KYTUKIB ab0 LUBENEPIB 3a LONMOMOrOK KOPOTULLIB Kirb-
KicTb 6ONTIB, WO NPUKPINOTL KOPOTULW 4O Uiei nonuui, HeobxigHo 30inbwmnt Ha 50 % NopiBHSAHO 3
pPO3paxyHKOM.

16.2.15 ®dyHaoameHTHI (aHkepHi) 6onTK cnig nepesipATH 3rigHo 3 BuMoramu CHul 2.09.03.

16.3 ®puKLUiMHi 3’egHaHHA

16.3.1 OpuKUiNHI 3’eQHAHHS, B AKMX PO3paxyHKOBE 3yCUs nepefaeTbCcsa Yepes TepTs, WO BUHUKAE
Ha KOHTaKTHUX MOBEPXHAX 3'€4HYBaHMX eNleMEHTIB BHACMIgOK HAaTAry BUCOKOMILHMX BONTiB, crig 3acTo-
COBYBaTH :

— Y KOHCTPYKLUiX, Wo 0e3nocepedHbO CNpuiMaroTb A0 PYXOMUX, BiOpaAUIMHMX Y/ OMHAMIYHMX
HaBaHTaXEHb;

— y GonToBuX 3'€QHaHHAX, OO SIKMX BUCYBAKTLCA NiABMLLEHI BUMOrM OO0 OOMexeHHa aedop-
MaTUBHOCTI.

16.3.2 Y dpuKuiiHMX 3’€QHaHHAX CNig 3acTocoByBaTy 60NTK, ranku i WwWarndu BignoBigHoO Ao 6.2.6.

bonTu cnig po3miwyBaT 3rigHO 3 BUMOramu, HaeegeHumu y Tabnuui 16.3, npy LbOMy 3anexHo Big
YMOB CKMnafaHHS 3'€QHaHHSA Pi3HMUSA MK HOMIHANbHMMK giameTpamu GonTa Ta OTBOPY MOXe cknagatu
Big 1 0o 6 MMm.

16.3.3 Po3paxyHkoBe 3ycunns, gke Moxe OyTU CNPUAHATE KOXHOK MIOLLMHOK TEPTH erNeMeHTIB,

3aTACHYTUX O[JHUM BMCOKOMILIHUM BONTOM, CRif BU3HA4YaTK 3a (hOpMymoio:
R, A1
Q= —2 2078 (16.17)
Th

ne Ry, — po3paxyHKOBMiA Onip po3TAry BUCOKOMILHOro 6onTa, Lo BU3Ha4aeTbca 3rigHo 3 7.8;

Ap, —Nnoua nonepeyHoro nepepidy 6onra 3a piabO0I0, WO NPUIMaETLCA 3rigHo 3 Tabnuueto [1.8
popatka [;

U — KoeqilieHT TepT4, Lo NpurnMaeTbea 3a Tabnuueto 16.5;

Yh — koeqiUieHT HagiNHOCTI, Wo NpuiMaeTbes 3a Tabnuueto 16.5.

Tabnuua 16.5 — KoediuieHTn HaginHOCTI i KoedilieHTn TepTs OPUKLINHUX 3'€aHaHb

KoediuieHT HaainHOCTi v, Npn KOHTpONi HaTary 6onTis 3a

Koedi- . ! .
] ie|C-|bT MOMEHTOM 3aKpy4yBaHHS NP HAaBaAHTAXEHHI i NpY Pi3HULI MiXK
Cnoci6 06pobku (ounieHHs) | U [iamMeTpoM OTBOPY i HOMiHaNLHUM AiameTpom 6onTa s, Mm
KOHTaKTHUX MOBEPXOHb TepTA X .
0 OWHamiyHoMy npu & = 3...6; OnHamiyHoMy npu & = 1;
S
cTatuyHoMy npn d = 5...6 cTatuyHomy npud =1...4

1 dpobemeTanbHuii 4n
apobecTpymeHeBuWIA ABOX 0,58 1,35 1,12
noBepxoHb 6e3 koHcepBaulji

2 [(a3ononymeHeBuWI ABOX

0,42 1,35 1,12
NMoBepxoHb 6e3 koHcepBaLlil

3 CtaneBumu LWiTkKaMmn OBOX
noBepxoHb 6e3 KoHcepBauil
4 Be3 06pobku 0,25 1,70 1,30

MpumiTtka 1. MNpun KOHTpONi HaTAry 6ONTIB 3@ KYyTOM NOBOPOTY raikn 3Ha4YeHHs KoediLlieHTa v, cnig MHOX1TU Ha 0,9.

MpumiTtka 2. [JonyckaloTbcs iHWi cnocoby 0O6pobKM (OUULLEHHS) KOHTAKTHUX NMOBEPXOHb, L0 3abe3neyytoTb 3Ha-
YeHHs KOeiLiEHTIB TEPTSl HE HUXKYeE TUX, LU0 HaBedeHi y Tabnuui.

0,35 1,35 1,17
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16.3.4 lpwu gii Ha dpukuinHe 3’egHaHHa cunyn N, WO BUKNMKAE 3CyB 3'€AHYBaHWUX EMEMEHTIB i
NpPOXoauTb Yepe3 LEeHTp Barn 3’€dHaHHd, Chnig npuimaTv, WO cuna po3noginsetbca Mixk 6ontamu

piBHOMIpHO. B LboMy BMNaaky HeoOXiAHY KinbkicTb 6ONTIB y 3'eQHaHHI cnig BU3HayaTtu 3a popMynoto:
N

n>_—tn__ (16.18)
Qunk 7p Ve

ne Qp, — po3paxyHKOBe 3yCUnris, Lo Moxe OyTu CnpuinHATE OAHIE0 MNOLIMHOKW TepTa, ke ob4mc-
noeTbes 3a opmynoto (16.17);

k — KINbKICTb NMOWMH TepTH 3’€AHYBaHUX €NEeMEHTIB,;

Yo — KoeqilieHT ymMmoB pob0oTu, Lo NnpunmMaeTbes 3a Tabnuueto 5.1;

Yp — koedilieHT YMOB po60TM OPUKLIAHOIO 3'€gHaHHS, L0 3aneXnTb Bif KinbKocTi 6onTiB y
3’€JHaHHI i NPUIMaETbCA Taknm, Wo aopisHoe: 0,8 npu n<5;09npn 5<n<10;i1,0
npu n > 10.

16.3.5 MNpwu fii Ha PpuUKLiNHE 3’€QHAHHS 3rMHANBbHOrO MOMEHTY YM CUIN | 3TMHANbHOro MOMEHTY, LU0
BMKITMKAKOTb 3CYB 3’€AHYBAHUX €MEeMEHTIB, po3nodin 3ycurnb Mix 6ontamy HeobxigHO mpunmaTu Big-
nosigHo oo 16.2.11, 16.2.12.

Mpwn gii y 3’'egHaHHi nywe 3rMHanbHOrO MOMEHTY PO3MOAIN 3ycunnga Mk 6ontamy OOnycKaeTbes
npuMaT PiBHOMIPHMM 32 MPSMOKYTHOK EMNOPOIO.

16.3.6 Mpwn gii Ha pukuinHe 3’eaHaHHA nopsg 3 cunoto N, WO BUKIMKAE 3CyB 3'€QHYBaHUX ene-
MEHTIB, cunu F, WO BUKNMKae po3Ttar y 6onrtax, HeobxigHo 3HaYeHHs KoedilieHTa v, , L0 BU3HaYaeTbCA
3riaHo 3 16.3.4, MHOXUTU Ha koediuieHT (1- P/ B,)), ae P — po3paxyHKoBe 3yCUnns po3Tary, Lo npunagae
Ha oauH 6ont, Py, — 3ycunnsa Hatary 6onra.

16.3.7 [iameTp 6onta y (pukuinHOMY 3'€QHaHHi cnig npunuMaTi, SIK NpaBuNoO, He MeHLWWM 3a
TOBLUMHY HANTOBCTILLOrO enemMeHTa y 3’€4HaHHI.

16.3.8 Y npoekTi NoBMHHI ByTK BKa3aHi Mapku cTani Ta MexaHiyHi BnactmBocTi 6onTis, ranok i wawnob, a
TaKoX CTaHAApTKW, 3a AKMMU Chig, BUKOHYBATW HATSAr BUCOKOMILHUX BGONTIB | SKMI Cnig npuimaT Taknw,
Lo AopiBHIOE B, = Ry, Appy -

16.3.9 Mpn npoekTyBaHHI ppuKLinHMX 3'egHaHb cnig 3abesnedyBaTu BiNbHWA JOCTYN Ans Bha-
WTyBaHHA GONTIB, LWINbHOrO CTAryBaHHA naketa ©onTtamu i 3akpyyyBaHHA ranok i3 3acTOCYyBaHHSIM
OVHaMOMETPUYHUX KITHOYiB, rankoBEpPTIB TOLLO.

16.3.10 [ns BucokomiuHmx 6onTis 3rigHo 3 ACTY NOCT 22353 3i 36inbLUeHnMM po3Mipamu rofioBOK
GonTiB i ranok Npu pisHULI MiXX AiaMeTpoM OTBOPY i HOMIHaNbHUM AiaMeTpoMm GonTa, WO He NepeBuLLye
3 MM, a B KOHCTPYKLUiAX 3i cTani 3 TMM4YacoBMM OMOPOM He MeHLLUE Hix 440 H/MM? — 4 mwm, JonycKaeTbecA
BNaLITyBaHHSA OgHi€el Wwanbwu nig ranky.

16.3.11 Po3paxyHOK Ha MiLHICTb 3'€AHYBaHUX eMeMeHTIB PPUKLIMHOMO 3’€AHaHHS Y pO3paxyHKOBOMY
nepepisi, nocnabneHomy oTBopamu, Crif BUKOHyBaTW 3 ypaxyBaHHSAM TOrO, LLO MONOBUHA 3YCUIIs, siKe
npunagae Ha KoXHWM B6onT 3’egHaHHA, nepegaHa cunamu Tepts. MNpy uboMy nepeBipKy nocnabneHux
nepepisiB crnig BUKOHYBaTW: NpU pyxomux, BibpauiHUX | AMHAMIYHUX HABaHTaXEHHAX — 3a MoLet
nepepisy HeTTO A,; NP CTaTUYHKX HaBaHTaXeHHsIX — 3a nroLleto nepepisy 6pyTTo A npu A, > 0,85A abo
3a ymosHoto nnouwleto A= 1,18A, npu A, < 0,85A.

16.4 MosAcHi 3’eaHaHHA B bankax

16.4.1 3BapHi i dpuKLiMHI NOACHI 3’eaHaHHA ABOTaBPOBOI 6anku cnig po3paxoByBaTh 3a opMy-
namu, HaBegeHumun y Tabnuui 16.6.

Mpy nNpuknagaHHi HEPYXOMOro 30CEPEPKEHHOr0 HaBaHTAXEHHS OO0 BEPXHLOro nosica Oanku 3a
BiZJCYTHOCTi monepeyvHnx pebep XOPCTKOCTI Yy MiCUAX NPUKNageHHA HaBaHTaXEHHS, @ TakoX Npu npu-
KnagaHHi HepyXOMOro 30CEepPEe>KEHHOr0 HaBaHTAXEHHS 4O HWXKHLOrO Nosica HesarexHo Big HasiBHOCTI
pebep >XOPCTKOCTI B MiCUAX NPUKINagaHHs HaBaHTaXXEHHS MOSICHI 3’eé4HaHHSA Criig po3paxoByBaTH sk Ans
PYXOMOrO HaBaHTAXEHHS.
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LLBM, BUKOHaHI 3 NpPOBapOM Ha BCIO TOBLUMWHY CTiHKM, CAig BBaXKaTu PiBHOMILHMMM 3i CTIHKOLO.

16.4.2 Y 6ankax i3 ppUKLINHUMKN NOSACHUMUK 3’€AHAHHSAMN 3 BGaraToNIMCTOBUMM MOSAICHMMU NakeTaMu
NPUKPINSIEHHS KOXXHOMO 3 NIUCTIB Y pO3paxyHKOBOMY Mepepisi, po3TalloBaHOMy 3a MicLeM CBOro Teope-
TMYHOrO 0BpuBY, CNig PO3paxoByBaTW Ha MOMOBMHY 3YyCUMMA, ke Moxe OyTU CnpuUiHATE NONepeyYHnM

nepepisom

nucta. MNpUKPINNEHHsT KOXHOIO fUCTa y po3paxyHKOBOMY Mepepisi, po3TalloBaHOMY Ha

AiNaHUi MK ginCHUM MicueM noro obpuey i MicLieMm obprBy nonepeaHbLOro NncTa, cnig po3paxoByBaTu
Ha MOBHe 3YCUNIs, sike Moxe ByTu CnpuHATE NONepeYHnM nepepisom nucta.

Ta6bnuusa 16.6 — Gopmynu Ans po3paxyHKy NosicHUX 3'eAHaHb Y cknageHux 6ankax

XapakTep
HaBaHTa>XeHHA

MoscHi 3’egHaHHSA PospaxyHkoBa chopmyrna

Hepyxome

Tyn
— <1 16.19
NPk RV e ( )

T

nszwazyc
Tsy,

Qprk ve

3BapHi
<1 (16.20)

DPUKLLiiH <1 (16.21)

Pyxome

Y NT? +V2 3
2BskeRyrv -
Y NTZ +V2 -1
ZBZkfRWZYC
[+2 2\ ,2
PUKLitH VST +a V2 (16.24)
Qprk v

1 (16.22)

3BapHi (ABOCTOPOHHI LIBK)

(16.23)

Mpuwmitka. T =T — MOroHHe 3ycunng 3cyBy nosca, H/Mm, BuknnkaHe nonepeyHoto cunot Q, H (tyt S — cra-

QS

TUYHUIA MOMEHT BpyTTO nosica 6anku BiGHOCHO HEWTParnbHOI OCi);

N — KiNbKICTb KYTOBMX LUBIB: MPM ABOCTOPOHHIX KYTOBMX LUBaX Y MOSCHUX 3'€QHAHHAX n = 2, npwu

OLHOCTOPOHHIX N = 1;

Qph , kK — BENNYUHY, LLO BU3HAYaOTLCS 3rigHo 3 16.3.4;

V= TE¥r Fn _
lef

ypaxyBaHHAM BUMOTr 3rigHo 3 9.2.21 9.2.3;

Y Yeq — KOEDILIEHTU HAMINHOCTI 38 HABaHTaXEHHAM, Lo NpuiMaroTbesa 3rigHo 3 ABH B.1.2-2 (ans

HEePYXOMWX BaHTaXiB ysq =1);

S — KPOK NosiCHUX 6onTiB;

o — KOeqIiUieHT, SKUA NPUNMaETbCA TakuM, Lo JopiBHIoE: o = 0,4 — 3a HAABHOCTI HaBaHTaXXEHHS,

NPUKNageHoro A0 BEPXHLOro nosca 0anku, 4o sIKoro npucTpyraHa CcTiHka, i a =1, 0 — 3a BigcyTHOCTI

NPUCTPYroBYBaHHS CTiHKM abo 3a HAABHOCTiI HAaBaAHTaXXEHHS, NPUKNaAEeHOro 40 BEPXHLOro nosca.

MOroHHUN TUCK, H/MM, Big 30cepedkeHOro HaBaHTaXeHHs Fj,, WO BU3HAYaETHCA 3

17 AOOATKOBI BUMOI'M LLOAO NPOEKTYBAHHA EJIEMEHTIB BYAUHKIB, BYAIBEJb
I cnopyn PIBHOro NPU3HAYEHHA

17.1 3aranbHi BAMOru WoA40 NPoeKkTyBaHHA CTareBUX KOHCTPYKLiN

17.1.1 lNpun NpoekTyBaHHI CTaneBmnx KOHCTPYKLiN HEODXIQHO:

— nepeabayaTty B’A3i, WO 3abe3nevyoTb Yy NPOLECI MOHTaXy Ta ekcnyartauii CTiiKiCTb i NpOCTOPOBY
reoMeTpUYHy HEe3MIHIOBaHICTb CNIOPYAM B LiNTIOMY Ta OKpeMUX i efieMeHTIiB, Mpu3Hayakoum ix y 3anexHocTi
BiJ OCHOBHMX MapameTpiB CMOPyau i pexumy ekcnnyaTtauii (KOHCTPYKTUBHOI CXeMW, MPOroHiB, TUNIB
KpaHiB i pexumiB ix poboTn, TemnepaTtypHuUX BAMBIB TOLLO);
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— BpaxoByBaTV BUPOOHUYI MOXITMBOCTI i NOTY>XHICTb TEXHOMONYHOro i KpaHOBOro obnagHaHHs nig-
NPUEMCTB-BUPOOHUKIB CTaneBux KOHCTPYKLLA, yMOBW TPAHCNOPTYBAHHS, @ TakoX NigNOMHO-TPAHCNOPTHE
Ta iHWe obnagHaHHS MOHTaXXHMX opraHisauin;

— nepenbayaT MOHTaXHi KpIiNneHHsa enemeHTiB (MOHTaXHi CTONMMKM Towo) Anga 3abesnedeHHs
MOHTaXXHOI TEXHOMOrIYHOCTI;

—y 6ONTOBUX MOHTaXHMX 3'€QHaHHAX 3acTOCOBYBaTU BONTM Knacy To4HocTi B i C, a Takox BUCOKO-
MiLUHi, MpM UbOMYy B 3’€AHaAHHSAX, WO CMAPMMMAalOTb 3HAYHI BepTUKanbHi 3ycunns (KpinneHHax depm,
purenis, pam ToOLO), cnig nepegdadaTt CTOMNMKK; 3a HAABHOCTI B 3'€QHAHHAX 3rMHanbHUX MOMEHTIB crig
3acTocoByBaTh 60nTK kracy TodHocTi B i C, Wo npautotoTb Ha po3Tsr;

— nepegbadaty Nogin KOHCTPYKLIiM i cnopyd Ha BignpaBHi Mapky 3 ypaxyBaHHSAM CrnocobiB TpaH-
CMOPTYBaHHSA, TPAHCMOPTHUX rabapuTiB i METOAIB MOHTaXY KOHCTPYKLLN.

17.1.2 Npwn KOHCTPYIOBaHHI CTaneBmnx 3BapHNX KOHCTPYKLIN CNiA BUKOYATU MOXITMBICTb LUKIANNBOro
BMAMBY 3anuLLKOBMX Aedhopmalin i Hanpy>eHb, Yy TOMYy YMChi 3BaplOBanbHUX, @ TaKkoX KOHLEHTpauii
HanpyxeHb, nepeabayatoumn BiANOBIAHI KOHCTPYKTMBHI PillEHHSA (3 HaWbiNbL PIBHOMIPHUM PO3MOAINOM
HanpyXeHb B efnieMeHTax i getansx, 6e3 BXigHWX KyTiB, pi3kMx 3MiH hopMK nepepidy Ta iHLIMX KOH-
LeHTpaTopiB HanpyXeHb) i TEXHOMOriIYHI 3axoan (MopsAoK CKNafaHHs | 3BaptoBaHHS, NonepeaHi BUrNHW,
MeXaHiyHy 0OpOoOKy BIiAMNOBIOHWX 30H LUNSAXOM CTPYraHHsl, ope3epyBaHHs, 3a4uLLEeHHSA abpasvBHUM
Kpyrom TOLLO).

17.1.3 Y 3BapHMX 3’€AHaAHHSAX CRi4 BUKHOYATA MOXIMBICTb KPUXKOrO PYMHYBaHHS KOHCTPYKLIN Y
npoLeci X MOHTaXy | ekcnnyaTauil B pesynbTaTi HECMPUATIIMBOIO CNOSTyYEHHSA HACTYNHUX DakTopiB:

— BENUKMX MICLLEBUX HanpyXeHb, BUKIMKAHUX BNAMBOM 30cepemXeHnx aedopMalin 4n HaBaHTa-
XeHb AeTanen 3’e4HaHb, a TakoX 3anuLLIKOBUX HaMnpyXeHb;

— PIi3KMX KOHLIEHTPATOPIB HanpyXeHb Ha AiNgHKax 3 BEMUKUMU MICLEBMMU HaMpPYXEHHAMU, L0
OpieHTOBaHi BNonepek HanpsiMKy Oilo4nX Hanpy>XeHb po3TAry.

Mpn KOHCTPYIOBaHHI 3BapHMX KOHCTPYKLIM Criig BpaxoByBaTW, LLIO KOHCTPYKLT i3 CyLiSTbHOK CTiHKOM
MalTb MEHLLE KOHLIEHTPAaTOopPIB HanpyXeHb i MeHLU YyTNunBi 4O eKCLLEHTPUCUTETIB Yy NOPIBHAHHI 3 peLuiT-
YACTUMM KOHCTPYKLIAMN.

17.1.4 IMpn NpoOeKTyBaHHI CTaneBuX KOHCTPYKLIN CNig 3acTOCOBYBaTU KOHCTPYKTUBHI 3axoanm nep-
BMHHOMO 3axXMUCTY Bif KOPO3ii 3rigHO 3 foaaTkom Y.

17.2 BigcTaHb MiX TemnepaTypHMMU LUBaAMMU

17.2.1 BigcTaHb [, M, MiX TemnepaTypH1UMM LLBaMU CTaneBuX KapKacis 0[JHOMOBEPXOBUX Criopyn, SK
npaBuIo, He NOBKHHA NepeBuLLYBaTW HaWbINbLUMX 3HaYeHb [, , M, HaBedeHux y Tabnuui 17.1.

Tabnuua 17.1 — HaiGinblua BigCcTaHb M TeMNepaTypHUMA LLUBaAMU

Hanbinblwa BiacTaHb [, , M, MK TeMnepaTypHUMK LBaMW
XapakrepucTuka ONs apxiTeKTypHO-0yAiBENbHUX KNiIMaTUYHUX PAOHIB i3
CepeaHbOo0 MICSAYHOK TEMMNePaTypoto MOBITPS Y CiYHi

cnopyau BigCTaHi Buwoto 3a 0 °C Hwx4oto 3a 0 °C
. B3J0BX 6roka 350 280
OnantoBaHuin 6yanHOK
nonepek bnoka 230 180
HeonantoBaHwit B340BX Groka 300 240
ByAnHokK nonepek 6roka 180 150
. B3J0BX 6roka 230 180
Mapsynin yex
nonepek 6noka 140 120
BigkpuTa ectakaga B300BX OCi 180 150
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17.2.2 3HaveHHs1 HanbinbWnX BiAcTaHen [, , AKi HaBedeHi y Tabnuui 17.1 y cnopygax 3 BUCOTOLO
KonoH hy abo h, noHap 12 m, onyckaeTbes 36iNnbLLyBaTV MHOXEHHAM Ha KOeMIiLEHT, KA NPUAMaETbLCA
TakuM, O OOPIBHIOE:

h
B300BX 6roKa — kq= é <1,5

h,
Brionepek 6roka — k, = 12 <1,5,

ne hy; —BucoTa KOMOH Y MIOLLMHI NO3J0BXHIX KOHCTPYKLI Kapkaca (B3[0BX TemnepaTtypHoro 6noka),
LLIO OOPIBHIOE BiACTaHiI Big BepXy pyHOaMEHTY A0 HM3Y nigkpaHoBOiI 6anku (npu BOSPYCHOMY
po3TallyBaHHi KpaHiB — 10 HM3Y NiAKPaHOBOI Gankm HUXHBOMO sipycy) abo A0 piBHA 0ONMpaHHs
HeCy4oi KOHCTPYKLIi NoKpUTTA (y cnopyaax 6e3 MOCTOBMX ONMOPHUX KPaHIB), M;
h, — BMCOTa KpanHbOi KONOHW Yy MIIOLLMHI MOonepeyHoT KOHCTPYKLIT Kapkaca (Brnonepek remneparyp-
Horo 6roka), LWo AOPiBHIOE BiACTaHI Big BepXy (PyHAAMEHTY [0 PiBHS 0BNMpaHHA Hecy4oi
KOHCTPYKLUiI NOKPUTTS, M.

17.2.3 BepTukanbHi B’A3i, BNalWTOBaHI MK KOIOHaMy B MeXax BMCOTM B34O0BX TeMmepaTypHOro
©noka, NOBWHHI 3a40BONbHATY TaKi YMOBMU:

— BiACTaHb Big Oyab-AKOro Topus TemnepaTtypHoro 6rnoka Ao oci HanGNuXK4oi B'A3i HE MOBUHHA
nepesuwysatn 0,51k ;;

— BiiCT@Hb MiXX OCAMMW KpawHiX B'A3en npu iX BNallTyBaHHI B AEKiNbKOX MiCLSX He MOBWHHA nepe-
Buwysatun 0,31,k 4, oe I k ; — HanbinbLwa aoBxXuHa 6rnoka BignosiaHo Ao Bumor 17.2.1117.2.2.

17.2.4 Hanbinbwwi BiactaHi [, , WO BCTAHOBMIOWTLCA 3rigHo 3 17.2.2 i 17.2.3, nonyckaeTtbest 36inb-
LWyBaTW Ha NiACTaBi po3paxyHKy Ha KriMaTUyHi TemnepaTypHi HaBaHTaXEHHS 3 ypaxyBaHHAM BMMMBY CTiH
abo0 iHLWKMX OropoaKyBaribHUX KOHCTPYKLiN, HENPYXXHMUX AecbopMaLlii KOHCTPYKLi | NigaaTNMBOCTI BY3niB.

17.3 ®epmMu i CTPYKTYPHI NNINTU NOKPUTTIB

17.3.1 Oci cTpuxHiB bepm i CTPYKTYp MOBMHHI ByTU, AK NpaBumo, LEHTPOBAaHUMW B YCiX By3nax.
LleHTpyBaHHS CTPWXKHIB Yy bepMax i CTPYKTYPHUX MAuTax Chig BUKOHYBaTW: MPU 3BaApHUX 3’€AHAHHSAX Y
BYy3riax — 3a LieHTpamMu Baru nepepisi. (i3 OKpyrrneHHam 4o 5 mm); npu 60ATOBUX 3’€AHAHHSX — 3@ pUcKaMm
KYTWKiB, HAONMxX4Ynx Jo obyLuka.

3MileHHA Oocel eneMeHTiB nodAciB hepm npu 3MmiHi X nepepisiB Mo OOBXWHI OOMYyCKAETbCA He
BpaxoBYyBaTK, SIKLLO BOHO He nepeBulye 1,5 % BMCOTM enemMeHTa nosica MEHLLOro nepepiay.

3a HaABHOCTI eKCLEHTPUCUTETIB Y By3rax enemMmeHT dhepm i CTPYKTYp chnifg po3paxoByBaT 3 ypaxy-
BaHHSAM il BiANOBIAHNX 3rMHANbHUX MOMEHTIB. Y pasi NpuKnageHHs HaBaHTaXKeHb nNo3a By3namu pepm
NosiCn NOBMHHI ByTN po3paxoBaHi Ha CYMICHY Ait0 MO34OBXHiX 3yCWilb i 3arMHaNbHUX MOMEHTIB.

17.3.2 Tpn pospaxyHKy nrockmx depm 3’€HaHHS eneMeHTIB PeLUiTKU 3 NOsSiCoM y By3nax depm
OOMNYCKAETbCA NPUAMAaTK LUAPHIPHUMM NPKU TUNax NonepeyYHnx nepepisis efieMeHTIB:

— 3 KyTKKIB ab0 TaBpiB;

— ABOTaBpOBMX, H-noaibHux i TpybyacTux, sakwo BigHoweHHs h /1 < 0,1, ae h — BucoTta nepepisy, [ —
reomeTpuyHa AOBXMHA enemMeHTa (BiACTaHb MixK By3riamu).

Mpy nepeBuLLEHHI 3a3HayYeHnx BigHOLWeEHb h /[ cnig BpaxoByBaTu A04ATKOBI 3rMHaribHi MOMEHTMH,
O BMHMKalOTb B enemMeHTax goepMu Bif XXOPCTKOCTI BY3niB; Npu LibOMY OOMNYyCKAETbCsl BpaxoByBaTu
YKOPCTKOCTI By3niB y depmax HabnvxeHnmMn meTogamu, a OCbOBi 3yCUMNSA BU3HA4YaTU 3a LUAPHIPHO
CXeMOl0.

17.3.3 BigctaHb MiX KpasiMu eneMeHTIB peLliTku i nosca y epmax 3i 3BapHUMKU BY3NOBUMU 3’€-
HaHHAMW Ha bacoHKax cnig npuimaT He MeHLLIoK 3a a = 6t —20 mMm, ane He GinbLuoto 3a 80 mm, e t—
TOBLUMHA (PaCOHKMN.

Mixx TopusiMn enemMeHTiB NosAciB oepM, LLO CTUKYIOTLCA | NepeKkpmnBaloTbCA Haknagkamu, cnig 3anm-
LaTu 3a30p BENNYMHOK HEe MEHLUE HiK 50 MM.

3BapHi WBMK, AKi NPUKPINIOITL ENEMEHTU peLLliTkM hepM 3 KyTUKiB 40 dhaCOHOK, Crif BUKOHYBaTK 3
o6BaptoBaHHSIM TOPLIB KYTUKIB.
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17.3.4 Y By3nax pepm 3 nosicamu 3 TaBpiB, ABOTaBPIB i OANHOYHMX KYTUKIB KpiNneHHa hacoHOK 40
NoNuUb NOSACIB BCTUK CAig 34iMCHIOBATU 3 MPOBapOM Ha BCHO TOBLUMHY hacOHKM. B KOHCTpyKLiax 1-i rpynun
NpunsiraHHs BYy3noBuX hacoHOK 0 NosiciB HEOOXiAHO BMKOHYBATU 3rigHO 3 nosuieto 7 Tabnumui T.3.

17.3.5 Mpun po3paxyHKy By3niB hepM 3i CTPUKHAMK TpyOYacToro i ABOTABPOBOro nepepisis i npu-
KpinneHHAM enemeHTIB peLiTkn 6e3nocepeaHbo Ao nosica (6e3 dhacoHoK) HeOOXiAHO NepeBIPATU HECYYY
30aTHICTb:

— CTiHKM nosica Npun MiCLLEeBOMY 3rvHaHHI (NPOAaBMOBAHHI) Y MiCUSAX NPUMUKaHHS €eNeMEeHTIB peLuiTKu
(BNA CTPWXKHIB 3 KPYrNnX i MPSIMOKYTHUX TPYO);

— BiYHOI CTiHKM nosica B MiCLi MPUMMKaHHS CTUCHYTOrO enemMeHTa peLuiTku (ans CTPUXKHIB 3 NpsiMo-
KyTHUX Tpy0);

— MOMMUb Nosica Ha BIAMMH (4119 CTPWKHIB ABOTABPOBOro nepepisy);

— CTiHKM nosica (4N CTPWKHIB 4BOTaBPOBOro nepepisy);

— efNieMeHTIB peLUiTKM B nepepisi, Wo npumMmKae 4o nosica;

— 3BApPHUX LUBIB, SIKi MPUKPINSISAOTL efIEMEHTU PELLITKX OO0 nosica.

Mpu nepeBipLi MiLHOCTI CTiHKWM HEOBXiAHO BpaxoByBaTU CYMICHY [it0 3yCUnb Y Nonuui i B npunernomy
ereMeHTi peLUiTKu.

PekomeHauil WoA0 NepeBipkn HECY4Oi 34aTHOCTI 03HAYEHMX BY3NOBUX 3'€QHaHb HaBedeHi y Ao-
natky O.

17.3.6 lNpwn nporoHax bepm NOKPUTTIB, LLO CKragatoTb NoHaa 36 M, pekoMeHOyeTbCA nepeadadaTtu
OyaiBenbHU NignoMm, WO AOPIBHIOE TEOPETMYHOMY MPOrMHY KOHCTPYKLIi Big pO3paxyHKOBMX eKcnnya-
TaUiMHUX MOCTIMHWUX | TpMBanMx HaBaHTaXKeHb. [1pu NMOCKMX NOKpIBNAX OyAiBenbHWA nigiomMm cnig
nepenbadarti He3anexHo Big BENWYUHWM MPOroHYy, MPUIAMaKOYM AOro TakuUM, LLO OOPIBHIOE MPOrUHY Bif
CyMM pO3paxyHKOBUX eKCrnnyaTauiiHMX NOCTINHUX | TpMBanux 3MiHHUX HaBaHTaXeHb, 30ifbLIeHOMY Ha
1/200 nporoHy.

17.4 KonoHu

17.4.1 BignpaBHi enemMeHTN HaCKPi3HUX KOSOH 3 peLliTkaMu, po3TalloBaHMMW y BOX MIOLLMHAX, Crig
nigkpinntoBaT giagparmamu, posTawoBaHMy Binsa KiHUIB BignpaBHOro enemeHTta. [onyckaeTbcs He
nepenbavatu cneuianbHy giadparmy, KW icHye nnnta 6a3m Yn OrosTIOBOK KOJTOHM.

Y HaCKpi3HMX KOMOHax 3i 3'eQHyBanbHOK PELUITKOK, pO3TallOBaHOK B OAHIV NMOLWMHI, Aiadparmu
cnif po3TalloBYBaTK He pidLle Hix yepes 4 m.

17.4.2 Y konoHax i cTosikax 3 OAHOCTOPOHHIMM MOSICHUMMU LLBaMM 3rigHo 3 16.1.9 y By3anax KpinneHHs
B’A3en, Banok, po3nipok Ta iHLWMX eNeMeHTIB Y 30Hi nepefaBaHHA 3yCcunns cnig 3acTocoByBaTu OBO-
CTOPOHHI MOSACHI LUBMK, LLIO BUXOAATL 3a KOHTYPUM NPUKPINMOBaHOro enemeHTa (Byana) Ha gosxuHy 30k, 3
KOXXHOro GokKy.

17.4.3 KyTOBi LWBK, WO MPUKPINSIOITbL (PacoHKM 3'€QHYyBarnbHOT PELUITKU 0 TifIOK KONOHW BHAaMYCK,
cnig npusHadaTu 3a po3paxyHKOM i po3TalloByBaTW 3 ABOX OOKiB (paCOHKM B3OOBXK FiNKM y BUMNAZI
OKpEeMMX AINIAHOK, PO3TalLlOBaHUX Y LLAXOBOMY MOPSAKY, NPU LIbOMY BiACTaHb MiXK KIHLAMW TaKMX LUBIB HE
NnoBMHHa nepesuLLyBaTh 15 TOBLUMH dACOHKM.

Y pasi 3acTOCyBaHHsSI py4YHOro AyroBOro 3BapBaHHS LUBWU MOBMHHI OYyTWU HeEnepepBHUMW MO BCii
OOBXWHi haCOHKN.

17.4.4 MOHTaXHi CTUKN KONOH PEKOMEHAYETbCHA BUKOHYBaTK 3 (bpesepoBaHUMU TOpLSMU, 3Bape-
HAMW B CTMK ab0 Ha Hakragkax 3i 3BapHUMKU KyTOBMMM LLUBaMK abo OonTamu, y TOMY YMCHi BUCOKO-
MiLHUMK. [1py NpyBaproBaHHi HaKNagokK KyTOBI LWBKW Chlif HE AOBOAMTM A0 OCi cTka Ha 30 MM 3 KOXXHOro
Ooky. [JonyckaeTbCca 3acTOoCyBaHHA hnaHueBux 3’edHaHb 3 nepedaBaHHAM 3YCUITb CTUCKaAHHA 4yepes
LWiNbHMI JOTUK hNaHLIB, @ PO3TAryBarbHUX 3yCuIlb — Yepes 6onTu.

17.4.5 Y HaCKpi3HMX KOMOHaX, TiflkK SKNX 3’€QHaHi NnaHkamu, peKoMeHOYETbCA NpuiMaTit:
— LUMPUHY MPOMDKHUX NMaHoK bg Takoto, wo aopisHioe (0,5...0,75)b, ne b — rabaputHa wWnpuHa
KOMOHW Y NIOLLMHI NITaHOK,;

— WWMPVHY KiHLEBUX NMaHoK Takoto, o AopisHioe (1,3...1,7)b.
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17.5 B’asi
17.5.1 Y koxxHOMy TemnepaTypHoMy 651oui cnopyam cnig nepegbavat camocTiviHy CUCTEMY B'SA3eN.

17.5.2 HwxHi nosicn 6anok i dpepm KpaHOBUX KOMi MPOroHOM noHaz 12 M cnig ykpinniosaTtu
FOPU3OHTaNbHUMN B'A39MMN.

17.5.3 BepTukanbHi B's13i Mi>k OCHOBHMMMW KOJTOHAMM Kapkaca Hux4e piBHA NigkpaHoBMx Ganok npu
OBOrINKOBMX KOMOHAXxX crif, po3TalloBYBaTU Y MIIOLLMHI KOXHOT TiflKK.
[linkn gBorinkoBmx B’A3en, 9K npaBuno, cnig 3’egHyBaTn MiXk cO0010 3'€qHYBaNbHUMM peLliTKamu.

17.5.4 lNonepeyHi ropu3oHTanbHi B'a3i cnig nepeabavaTtn y piBHi BEPXHLOro abo HUXKHBOMO MOSCIB
KPOKBSHUX 0ePM Y KOXXHOMY MPOrOHi CMOPYAM MO TOpUAX TeMnepaTypHux 6nokis. MNpu OBXMHI Temne-
patypHoro 6noka, wo nepesuwlye 144 m, cnig nepeabadaTt NPOMIXHI MONEpPeYHi roOpM3oHTarnbHi B'A3i.

KpokBsiHi doepmu, siki He NpUMKUKaoTb 6e3nocepeHbO 40 NONEPEYHNX FOPUIOHTANbHUX B’'A3el, cnig
PO3KpINAoBaTK y MAOLMHI pO3TallyBaHHA LUX B’A3e po3nipKkamu i po3TsKKamu.

Y MicLax po3TallyBaHHS NonepeyHnx ropusoHTansHuX B’a3en cnig nepeabadaTn BepTukarnbHi B’a3i
MK dhepmamu.

3a HasIBHOCTI >KOPCTKOro AMcKa MOKPIiBMi y piBHI BepxHix nosiciB cnig nepepbayaTtn iHBEHTapHiI
30ipHO-pO36ipHi B’A3i AN BUBIPAHHSA KOHCTPYKLIN | 3a6e3neveHHs iX CTINKOCTI B NPOLIECi MOHTaxXYy.

17.5.5 Mo300BXHI rOpM30OHTarnbHi B'A3i Y MAOLLMHI HWXHIX MOSICIB KPOKBAHUX dbepM cnig nepea-
bavaTu:

— B3[OBX KpaWHix psagiB KOMOH Y cropynax 3 MOCTOBUMMW OMOPHUMM KpaHamMu rpyn pexmnmis poboTu
6K — 8K 3rigHo 3 TOCT 25546;

— Y NOKPUTTAX 3 NiAKPOKBSHMMU cbepMamu;

— B OJHO- i ABOMNPOriHHUX cnopyaax, obnagHaHNX MOCTOBMMW OMOPHUMW KpaHaMK BaHTa)onignom-
HicTio 10 T i Ginblie, a NpuU BIAMITUI HU3Y KPOKBSAHMX KOHCTPYKLi NMoHag 18 M — He3anexHo Big
BaHTaXOMigNOMHOCTI KpaHiB.

Y cnopygax 3 TpboMa i Ginblue NporoHaMm ropmM3oHTarnbHi NO340BXHI B'A3i Chig po3MilLlyBaTh TaKoX
B3[0BX CepeHiX psidiB KOMOH He pigLue HixX Yepes NporiH —y cnopyaax 3 MOCTOBUMM OMOPHUMU KpaHaMmm
rpyn pexumis podotn 6K — 8K 3rigHo 3 TOCT 25546 i yepes oBa NpOroHM — B iHLWIMX crniopyaax.

17.5.6 'opM30HTanbHi B’A3i MO BEPXHIX i H/XHIX Nosicax po3pi3HMX hepM NporiHHMX Cnopyad TpaH-
CMOPTEPHUX ranepen Cnig KOHCTPYBaTK PO3A4iINbHO AN KOXHOrO NPOroHy.

17.5.7 lpun 3acTocyBaHHiI XpecTOBOI peLUiTKN B'3e MOKPUTTIB, 3a BUHSATKOM CMOpYyZA Kracy Bia-
nosiganbHocTi CC3 3rigHo 3 [IBH B.1.2-14, gonyckaeTbCa BUKOHYBaTK PO3PaxyHOK 3@ YMOBHOI CXEMOLO
3a YMOBW, LLIO PO3KOCU PeLUiTKN CNPUAMAIOTb TiNbKW 3yCUINS PO3TATY.

Mpu BU3HaYEHHI 3yCcunb, L0 BUHUKAOTL B efleMeHTax B’a3el, 06TUCHEHHS NOSACIB hepM, K NpaBuIio,
BpaxoByBaTu He Chig.

17.5.8 pun BnawTyBaHHi MEMOPaHHOro HacTUMy Yy NIOLWMHI HUXKHIX NOSACiB dhepm OOMyCKaeTbCs
BpaxoByBaTu CyMiCHY poboTy nosica i MembpaHu.

17.5.9 Y BUCSUYMX MOKPUTTSX i3 NIOLMNHHUMU cucTEMaMK (OBOMOSICHUMMU, 3rMHANbHO->KOPCTKUMU
BaHTaMu TOLO) cnifg nepeadayarty BepTuKarbHi i FOpU3oHTanbHi B'A3i MK HECY4YMMM CUCTEMaMM.

17.6 Bankn

17.6.1 INosiCcHi KyTOBI LWBM 3BapHUX Barnok, a TakoX LUBW, 3a AOMOMOrOH SKMX 4O OCHOBHOIO Nepepisy
Dankn NpUKpINNITLCA AOMNOMKHI enemMeHTn (Hanpuknag, pebpa XXOPCTKOCTI), SK NpaBuiio, NOBUHHI
BMKOHYBaTUCA HenepepBHUMU. [lonepeyHi pebpa XOPCTKOCTi MOBUHHI MaTh BUPI3W Y MiCUSX NepeTUHy
3BapHMX LUBIB.

17.6.2 3acTocoByBaTu MakeTu NIUCTIB ANA NOSACIB 3BapHMX [BOTaBPOBUX Ganok, Sk npaBuso, He
003BONAETLCA.

Ona nosciB 6anok i3 ppuKLinHMMKN 3'€QHaHHAMW OOMNYCKAETLCS 3aCTOCOBYBATM MakeTu, sKi Ckna-
AalTbCcs He Oinblue HiXK 3 TPbOX NUCTIB; NPU LbOMY MIIOLLY Nepepi3y NOSCHUX KYTUKIB CRig npuimatu
Takoo, WO CTaHOBUTb He MeHLwe Hixk 30 % Big yciei nnowi nepepisy nosca.
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17.6.3 Npu 3acTOCyBaHHI OOHOCTOPOHHIX NOSCHMX LUBIB Y 3BapHUX ABOTaBpOBUX HGankax 1-ro knacy,
SKi HECYTb CTaTM4YHE HaBaHTaXEHHS, NOBMHHI ByTW BUKOHAHI Taki BUMOTU:

— pO3paxyHKOBe HaBaHTaXeHHs1 MOBWHHE BYyTW MpuknageHe CUMMETPUYHO BiAHOCHO MOMEepPeYvHoro
nepepisy 6anku;

— CTIiMKICTb CTUCHYTOrO nosica 6ankv noBuHHa 6yTn 3abe3neveHa BignoBiaHO Ao BuMor 9.4.4, a);

— y Micusx npuknagaHHsa ao nosica 6arnku 3ocepeKeHnX HaBaHTaXKeHb, BKIIOYaYM HaBaHTaXXeHHS
BiJ pebpurCTMX 3anis06eTOHHMX NIUT, MOBUHHI OyTW BCTAHOBIEHI NonepeyHi pebpa KOpCTKOCTi.

Y purensax pamHUX KOHCTPYKLiN 6inst onopHMX By3iB, @ TaKOX Y MiCUSX, A€ HaBaHTa)KeHHSA BUKINNKae
3rMHanNbHUN MOMEHT BIAHOCHO NO3A0BXHBOI OCi 3BApHOro LLBa, CMif 3aCTOCOBYBAaTW ABOCTOPOHHI MOSICHI
LUBW.

Y 6ankax 3 nepepizamu 2- i 3-ro KnaciB, a TakOX 3 YMOBHOI THYYKICTIO CTiHKM XW > 6 /Ry/cs

3aCTOCyBaHHA OD,HOCTOpOHHiX NOSICHUX LUBIB HE O0nyCKaeTbCA.

17.6.4 Pebpa opCTKOCTi 3BapHUX Banok NoBUHHI 6yTu BigaaneHi Big CTUKIB CTIHOK Ha BiACTaHb, He
MeHLUY HiX 10 TOBLUMH CTiHKK. Y MiCUAX NepeTHy CTUKOBUX LUBIB CTiHKM Barnku 3 No3goBXHiM pebpom
YKOPCTKOCTI LUBKW, 3a AOMOMOIOK SKMX MO340BXHE pPebpo XXOPCTKOCTI NMPUKPINHETBCSA A0 CTiHKU, He
O0BOAATb 4O CTMKOBOTO LLUBA CTiHKM Ha (6 — 20) MM, ane He MeHLue Hix Ha 30 MM, Ae t — TOBLLMHA CTiHKN.

17.6.5 Y 3BapHMX OBOTaBPOBUX Dankax KOHCTPYKUIN 2-, 3- i 4-1 rpyn pekoMeHOYyEeTbCA 3aCTOCOBYBaTH
OAHOCTOPOHHI pebpa KOPCTKOCTi 3 pO3MILLIEHHAM iX 3 OAHOro BOKy CTiHKM 6anku i NpyBaploBaHHAM iX 00
nosicie 6anku.

Y Barnkax 3 O4HOCTOPOHHIMM NMOSICHMMM LUBaMu pebpa KOPCTKOCTI CNif po3TalloByBaTu 3 TOro GOKy
CTiHKW, SIKUIA € NPOTUNEXHUM A0 po3TallyBaHHS O4HOCTOPOHHIX NOSICHMX LUBIB.

17.7 Bankvn KpaHOBUX KOl

17.7.1 BepxHi nosicHi WBK y Oankax KpaHOBMX KOMiN ONS MOCTOBWUX OMOPHUX KPaHiB PEXUMIB
po6oTtn 7K (y uexax metanypriiimx BupobHuuTB) i 8K 3rigHo 3 TOCT 25546 noBuHHI 6yTK BUKOHaHI 3
NPOBapOM Ha BCH TOBLLMHY CTiHKW.

17.7.2 BinbHi KPOMKM PO3TArHYTUX NOSICIB Oanok KpaHOBMX KOIiv i 6anok poboymx nrowagok, siKi
6e3nocepeHbO CNpUIAMaloTb HaBaHTaXXEHHS Big PYXOMOro cknagy, NMOBWHHI OyTWM MpoKaTHUMU, CTPy-
raHnmm abo o6pizaHMMN MaLIMHHMM KUCHEBMM ab0 Nna3mMoBO-4YrOBMM Pi3aHHSIM.

17.7.3 Po3mipn pebep »OopCTKOCTi 6anok KpaHOBUX KOMi MOBWUHHI 3a00BONbHATM BUMOMMN 3rigHO 3
9.5.9, 9510 i 9.5.13, npn LbOMY LWIMPMHA BUCTYMHOI YACTUHN ABOCTOPOHHLOIO MPOMIXKHOrO pebpa
YKOPCTKOCTI NOBNHHA OyTN He MeHLwoto 3a 90 MMm.

PekoMeHOyeTbCA HE BUKOPUCTOBYBaTU 3BapHi LUBW, PO3TallOBaHi MONEpPeK BEPXHbLOro Mosica Lmx
6anok. MNpu ubomy TOpLi pebep XKOPCTKOCTI MOBUHHI OyTW LWiNbHO NPUrHaHi 4O BEPXHbOro nosica, a y
nigkpaHoBux Gankax Anga Kpaxis rpyn pexumia pobotn 7K (y uexax metanyprinHmx BupobHuuTts) i 8K
3rigHo 3 TOCT 25546 HeobxigHO cTpyratu Topui pebep »KOPCTKOCTI, O MPUMUKAKTb OO0 BEPXHLOrO
nosica.

MOXMnMBO BUKOPUCTaHHSA IHLUMX KOHCTPYKTUBHUX PilleHb, LLIO NPOWLLNN NPaKTUYHY anpobadito.

17.7.4 Y nigkpaHoBux Gankax Anst MOCTOBMX OMOPHUX KpaHiB rpyn pexumiB pobotn 1K — 5K 3rigHo 3
FOCT 25546 ponyckaeTbCsl 3aCTOCOBYBATM OL4HOCTOPOHHI nonepeyvHi pebpa XOPCTKOCTi, BUKOHAHI 3i
CMyroBoi cTani abo OAMHOYHMX KYTUKIB, 3 MPMBApOBaHHAM iX A0 CTiHKM | 4O BEPXHBLOro nosica i po3ta-
LWyBaHHAM BignosigHo oo 17.6.5.

17.7.5 KpinneHHsa ¢hacoHOK ropM30OHTanbHUX B'A3€M OO HUXKHIX MosiciB Banok KpaHOBUX LWNAXIB Mig,
MOCTOBI ONOpHi KpaHu pexumiB pobotu 7K, 8K pekomeHOyeTbLCA BUKOHYBaTK 3a JOMOMOIOH BUCOKO-
MiLHMX OONTiB (PpUKLiiHE 3'€QHAHHSA).

17.8 JlncToBi KOHCTPYKLUii

17.8.1 Tpu NpoeKkTyBaHHI NMMCTOBUX KOHCTPYKLN AOLiINbHO nepeabayaty HacTyMHi MeToam iX BUrO-
TOBMNEHHS:
— NIACTIB | CTPIYOK BENUKNX PO3MIpIB;
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— BUTOTOBJIEHHS! 3arOTOBOK Y BUIMMsAAi KpynHorabaputHMx OokiB, WKapanymn TOLLO;
— pauioHanbHOro po3kpoto i3 3abeanevyeHHAM HaMEHLLOI KiNbKOCTi BigX0AiB;

— aBTOMAaTM4HOrO i MEXaHiI30BaHOro 3BaptoOBaHHS;

— MiHiMarbHOI KiNbKOCTI 3BapHMX LUBIB, LLIO BUKOHYKTbCS HA MOHTaXi.

17.8.2 lNepepady 3ocepemXeHMX HaBaHTaXeHb Chif, SK NpaBuno, nepenbavaTn Yepe3 eneMeHTu
YKOPCTKOCTI.

17.8.3 Y micusax cnonyyeHHst 060M0HOK pi3HOT hopMum HEOOXiAHO 3aCTOCOBYBaTH, SIK MPaBwUIIo, NMaBHi
nepexoam 3 MeTOK 3MEHLLEHHSA MICLIEBUX Hanpy>XeHb.

17.8.4 KoHTYp noOnepeyHMx eniemMeHTiB >XOPCTKOCTi OOOMIOHOK PEKOMEHOYETLCS MNPOEKTYBaTU
3aMKHEHMM.

17.8.5 HeobxigHO, Sk npaBuno, 3acTOCOBYBATWM CTWUKOBI 3BapHi 3'€4HaHHsA. 3’eQHaHHs NUCTIB
3aBTOBLLKM 5 MM i MEHLLIE, @ TAKOX MOHTaXHi 3’'€HaHHSA JOMYCKAaETbCA BUKOHYBaTN BHaMYCK.

17.8.6 BuKoHaHHS BCiX CTMKOBMX LUBIB Chif 34iMCHIOBATXM 3 MOBHMM MPOBapOM [BOCTOPOHHIM
3BapoBaHHAM abo OAHOCTOPOHHIM 3BaplOBaHHAM 3i 3BOPOTHUM (POPMYyBaHHSAM LUBA. Y MPOEKTi cnig
ykasyBaTtu, 3a HeOOXIiQHOCTI, crneuianbHi BUMOrM A0 3BapHMX LUBIB: 3abe3neyeHHs HEMPOHUKHOCTI abo
repMeTUYHOCTI.

17.9 Bucsadi nokpurrta

17.9.1 1ns BUCAYMX KOHCTPYKLiM cnifg, K NpaBunio, 3acTOCOBYBaTU KaHaTW, NacMa i BUCOKOMILHWI
ApiT. [lonycKkaeTbCA 3aCTOCYBaHHSA NpPOKaTy.

17.9.2 TokpiBna BUCAYOro NOKPUTTS, SIK NMpaBuIio, NOBMHHA OyTn po3TalloBaHa 6e3nocepeHbo Ha
HEeCy4YMx HUTKaX i NOBTOPOBATN YTBOPEHY HUMMK dhopMy. [JonyCcKaeTbCsl MOKPIBIIO MiAHATY Hag HUTKaMu,
obnepwn Ti Ha cneuianbHy HaaOyAOBaHY KOHCTPYKLIH, UM NIABICUTM MOKPIBMO OO HUTOK 3HM3Y. Y LMUX
BUNagkax popma nokpieni Moxe Bigpi3HATUCS Big opMn MPOBUCAHHS HUTOK.

17.9.3 OGpucK OMOPHMX KOHTYpPIB Chig nMpu3Hadaty 3 ypaxyBaHHSM KpUBWMX TUCKY Big 3ycuib Yy
NPUKPINNEHNX 40 HUX HUTKaxX Npu po3paxyHKOBUX HAaBaHTaXEHHSX.

17.9.4 [1ns1 3a6e3ne4YeHHs repMETUYHOCTI Ta iHLLMX eKcnIyaTauinHUX SKOCTEN NPUAHATOT KOHCTPYKLT
nokpieni HeobxigHa cTabinisauis NOKPUTTA MpW Ail 3MIHHWMX HaBaHTaXeHb, Y TOMY YMCIi BIiTPOBOrO
BiJ’€MHOro TuCKy (BiOCMOKTYyBaHHSA). [pn UbOMy cnig nepeBipaTUM 3MiHY KPUMBWU3HM MOKPUTTHA Yy LABOX
HanpsiMKax — y300BX i BNonepek HUTOK.

HeobxigHa cTabinizauis NoKpuTTS 4OCAraeTbCA 3a AOMOMOIrOK TakMX KOHCTPYKTUBHUX 3aXOAiB:

— 30iNbLUEHHAM HATAry HUTKM 32 paxyHOK 30iMbLUEHHS Baru NOKPUTTS YX MONEPEeaHbOr0 HanpyXXeHHS;

— CTBOPEHHSAM cneLlianbHOoi cTabini3yyoi KOHCTPYKLT;

— 3aCTOCYBaHHAM MHYYKO-)KOPCTKUX HUTOK;

— NepeTBOPEHHSAM CUCTEMU HUTOK i MOKPIBENbHUX NAUT Y EAMHY KOHCTPYKLLIO.

17.9.5 lNepepi3 HATKN NOBUHEH BYTK pO3paxoBaHWiA Ha Ao HAWBINbLIOro 3yCunns, WO BUHUKAE Npu
pPO3paxyHKOBOMY HaBaHTaXXEHHi, 3 ypaxyBaHHAM 3MiHW 3a4aHOi reomeTpil NOKpUTTS. Y ciT4acTux cuc-
Temax, OKpiM LIbOro, nepepia HATKN NOBUHEH ByTu nepesipeHuin Ha 3ycunns Big Ail 3MiHHOro HaBaHTa-
XEHHS, NPUKNaAeHOro TiNbKN y300BX HUTKKN, SKa PO3rnsfaeTbCs.

17.9.6 BepTuKkanbHi i ropn3oHTanbHi NEPEMILLEHHSA HUTOK i pO3paxyHKOBI 3yCUnnga B HUX chlig BU3-
HayaTu 3 ypaxyBaHHSIM HEMiHINHOT POBOTM KOHCTPYKLi NOKPUTTS.

17.9.7 Tpun po3paxyHKy HUTOK, BUKOHAHMX 3 KaHaTiB Ta iX 3akpinfeHb, cnig npuiMmaTn koedilieHT
ymoB pobotu v, = 0,8; Ans cTabinisytoumx KaHaTiB, WO He CryXaTb 3aTsKKaMu Ars ONOpHOro KOHTYpY,
koediuieHT ymoB pobotn y, = 1,0.

17.9.8 OnopHi By3nn HUTOK i3 NPOKaTHUX NPOMIniB Crig BUKOHYBATU, SK MPaBuUo, LapPHIPHUMU.

17.10 MemMbpaHHi NOKpPUTTA

17.10.1 MeMOpaHHi NOKpPUTTS, SK NpaBuUo, NOBMHHI ByTK cTabinizoBaHi Bia HagMipHUX Aedopmallin
OJHWM i3 TaKux 3axoaiB:
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— 36inbLlUEHHAM BfIaCHOI Barn NokKpuTTS;

— BBEAEHHAM Y KOHCTPYKLiHO 3rMHanbHO-)KOPCTKMX €MEMEHTIB (MiHIMHMX CTabini3ytoumnx enemMeHTiB);
— nonepeaHiM Hanpy>XeHHsM CUCTEMU NOKPUTTS;

— pauioHanbHO OPMOI0 MOBEPXHI.

17.10.2 MiHimanbHa TOBLUMHA NMCTOBOrO NpPoKaTy Anst NPOriHHOT YaCTUHU MeMOpaHy NoBUHHA ByTH
He MEHLUOK HiXK 2 MM. MemMbBpaHHi NonoTHMLWA NOBUHHI MaTW MaKCMMarbHi PO3MipU B MriaHi 3 ypaxy-
BaHHSAM iX YMOB BUTFOTOBIIEHHSI, TPAHCMOPTYBAHHSA | MOHTaXYy | MOCTaBNATUCS HA MOHTaXHY NIOLLaAKY B
pyrnoHax. MakcrmanbsHa LnMprHa NONOTHULLA, SK MPaBWIO, HE NOBMHHA NepeBuLLyBaTn 12 M, a JOBXMHA
pyfOHY Mae AOpPiBHIOBATU NPOroHy abo pagiycy NOKpUTTS.

MemOBpaHHi NonoTHULWA PEKOMEHAYETbCS 3'€QHYBaTU MiXK COOOH i 3 OMOPHUM KOHTYpPOM 3Bapto-
BaHHSIM BHanyck (6e3nepepBHMM KyTOBMM LLBOM, TOYKOBMM MPOMNMaBfieHHAM) abo Ha BMCOKOMILHMX
bonTax.

17.10.3 JliHinHi cTabinisytoui enemMeHTU cknagatoTb OCHOBY, Ha SAKY YKNagawTbCs MOMOTHULLA
MeMOpaHn B nepiog MOHTaXxy, i MOXYTb CMYXWUTWM CMCTEMOK cTabinizauii nig yac ekcnnyartauiiHoro
nepiogy NOKPUTTA.

JTiHiMHI cTabinisytoui enemMeHTn cknagarTbCs 3 HANPSAMHMX | NONEPeYHnX B’a3en.

HanpsmHi cTabinisytodi eneMeHT po3TalloBYyTbLCS Y300BX MEMOPaHHNX MOMOTHULL, i3 KPOKOM, LU0
OOPIBHIOE X WMPUHI. MpKn WMPKUHI NONOTHULLY, NoHad 6 M HanpsMHi peKoOMeHAYETLCA BCTAHOBMNIOBATU 3
KPOKOM, LLLO JOPIBHIOE MOSOBUHI LUMPUHMN NOMNOTHULLA MeMBpaHu. Kpok HanpsaMHUX NOBUHEH ByTu y3roa-
YKEHWI i3 KPOKOM KOJSOH i pO3MipaMu efieMeHTiB OMOPHOro KOHTYPY.

lMonepeyHi cTabinisytodi eneMeHT! peKOMeHAYETbCA BUKOHYBATHK 3 THYTUX abo npoKkaTHUX Npodinis i
BCTaHOBMIOBATK 3 KPOKOM Big 3 M 40 6 M. KpinneHHs nonepeyHmx ctabinidyroumy eneMeHTiB A0 HanpsiM-
HUX NOBMHHO 3abe3nedvyBaTy pobOTYy HANPSMHMX CTabiNi3yoUuMX eNeMeHTIB 3a HEPO3PiI3HOK CXEMOLO.

BukoHyBaTu cTabinisytodi enemeHTn HeobXxigHo 3i ctaneBoi cmyry 3aBLumpLuku Big 300 mm go 500 mm
OOBXMHOH0, L0 JOPIBHIOE MPOroHy MemMbpaHu.

17.10.4 [Ina nNOKpUTTIB BESIMKUX MPOrOHIB OMOPHUA KOHTYP PEKOMEHAYETbLCA BWKOHYBaTW cTasne-
OEeTOHHUM i3 MOHONITHOro 6eTOHy, yKnageHoro y metaneBy onanyoky. [ns KOPCTKMX KOHTYpPIiB peko-
MeHAY€ETbCA 3acTOCOBYBaTH 3ani3obeToH.

Ona meMOpaHHUX MOKPUTTIB Manux i cepeaHix MPOroHiB 30BHILLUHI i BHYTPILIHI OMOPHi KOHTYpWU
PEKOMEHOYETLCSA BUKOHYBATM FHYYKMMU, METarieBUMM 3 MPOKaTHUX abo 3BapHMX NpodiniB ABOTaBPOBOro
abo kopobyacTtoro nepepidy. MOHTaXHUIN CTUK €reMEHTIB OMOPHOro KOHTYPY PEKOMEHOYETbCS BUKO-
HyBaTK pnaHLUeBnM Ha BUCOKOMILHNX 6onTax abo 3BapHUM.

17.10.5 Tpn NpoekTyBaHHI NPAMOKYTHUX abo KBagpaTHUX Yy NfaHi MeMOpaH MOKPUTTIB y KyTax
OMOPHOro KOHTYpa Crif 3aCTOCOBYBATU, AK NPaBUIO, NMaBHE CMOMYyYEeHHS eNleMeHTIB KOHTYpPY.

CnonyyeHHsi eneMeHTIB KOHTYpPY B KyTax MOKPUTTIB Ha KBagpaTHOMY abo MpsiMOKYTHOMY nnaHi 3
NAOCKUM OMOPHMM KOHTYPOM PEKOMEHAYETbCA BUKOHYBATM i3 3aCTOCYBaHHAM BYTIB (po3nipok). OnopHwuii
KOHTYp MAOCKUX MOKPUTTIB Ha MPSIMOKYTHOMY MraHi pekoMeHOYETbCS BUKOHYBaTW 3 KYTOBMMU PO3-
LLUMPEHHSIMMU.

OnopHUN KOHTYP MOKPUTTIB Ha oBaslbHOMYy abo eninTUYHOMY MfaHi PeKOMEHAYETbCA BUKOHYBATU
NPOCTOPOBUM (BUTHYTUM Y BEPTUKAIbHIN NIIOLWHI), WO A03BOMNS€E HAbNM3nTK xapakrtep noro pobotu ao
6E3MOMEHTHOTO.

MpuMmrKaHHA MeMBpaHu 4O ONOPHOro KOHTYPY PEKOMEHOYETLCS BUKOHYBATU Yepes3 ONOPHUI CTOMKK,
HaXWn SIKOro AOPIiBHIOE HaxXMNy AOTMYHOI 40 NOBEPXHi MeMBpaHHOI OBOMOHKM B MiCLi MPUMUKaHHS.

17.10.6 Onsa memMbpaHHUX KOHCTPYKLIA crif, Sk NpaBuio, BUKOPUCTOBYBATM CTani 3 NiABULLEHO
KOPOSIiHO0 CTINKICTHO.

Mpwn po3pobneHHi By3niB i 3’eaHaHb MeMBpaHHNX NOKPUTTIB HEOOXIAHO BpaxoByBaT! KOHCTPYKTMBHI
BUMOTW, NMpu3HaYveHi Ansa 3anobiraHHsA 3aranbHii KOpo3ii TOHKOCTIHHMX eNEMEHTIB i LWiNMHHIN Kopogsii 3a
HaABHOCTI 3’€4HaHb, O BUKOHYIOTbCS BHAMYCK.

MemOBpaHu, BUKOHaHI 3 HEPXKaBito4oi cTasi, NPOTMBOKOPO3INHOIO 3axXmMCTy He NoTPebyoThb.
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17.11 OnopHi YacTuHu

17.11.1 Hepyxomi LapHipHi onopu 3 LEHTPYOYMMK MpOKNagkamu, TaHreHuianbHi, a npu ayxe
BENUKMX peakuisx — GanaHcupHi cnig 3acTocoByBaTWM 3a HEOOXiAHOCTI CyBOPO PiBHOMIPHOro po3ro-
JineHHs TUCKY Mig onopoto.

17.11.2 MNnowmHHi abo KOTKOBI pyxoMi ornopun HeobXigHO 3aCTOCOBYBaTU y TUX BUMAAKaX, KON HUXYeE
po3TalloBaHa (MigonopHa) KOHCTPYKLiS NMOBUHHA OYTWM pO3BaHTaXXeHa Bi FOPM3OHTArbHUX 3yCUnb, SKi
BUHWKAKOTb NPY HEPYXOMOMY obnupaHHi 6anku abo depmu.

17.11.3 KoeiuieHT TepTs NpMMMaeTbCAa TakmMM, LLIO AOPIBHIOE: B NIOLNHHUX pyxomux oropax— 0,3, B
KoTkoBuMx onopax — 0,03.

17.12 ®naHueBi 3’egHaHHA

17.12.1 Mpu npoekTyBaHHi hnaHuesmx 3’eaHaHb HEOOXIgHO:

— obupatu ctanb Ana naHuiB 3 ypaxyBaHHSIM rapaHTii BMacTUBOCTEN Y HANPSMKY TOBLUMHMW NPO-
Karty;

— BMKOPMCTOBYBATU BUCOKOMILHI 60NTH, WO 3a6e3nedytoTb 3HUKEHHSA TPYAOMICTKOCTI MOHTaXHUX
pobiT, a TaKoX MOXIUBICTb CNPUAHATTS NOMepeYvyHnX 3yCurb 3a paxyHOK CUN TePTS MiX cnaHUsMu.

17.12.2 Mpu pospaxyHKy dnaHueBnx 3’efHaHb Yy 3aneXHOCTI Bif KOHCTPYKTUBHOIO PilLeHHSA, Xapak-
Tepy Aitounx y 3’egHaHHi 3ycunb i BUMOr ekcnyaTtadii cnig nepesipaTu:

— Hecy4y 30aTHiCTb 60NTOBOro 3'€AHAHHS;

— Hecy4y 30aTHICTb PUKLIMHOIO 3'€QHaHHS;

— MiUHICTb cbnaHuiB Npu 3ruHi;

— MiLHICTb (brnaHuiB Npy po3TAry B HANpPsiMKy TOBLLMHU NPOKaTy;

— MiLHICTb 3BapHUX LWBIB, L0 3'€4HYI0Tb (riaHelb 3 OCHOBHUM €NleMEHTOM.

17.13 3’egHaHHA 3 hpe3epoBaHMMU TOPLAMU

17.13.1 Y 3’egHaHHSX eNEMEHTIB i3 (hpe3epoBaHMMU TOPLUAMN (Hanpuknag, y ctmkax i 6aszax KonoH
TOLW0) PO3paxyHKOBE 3yCWUNNA CTMCKY CIig BBaXaTu TakuMm, WO LIFIKOM NepedaeTbCcsa 4yepes Topui
€rIeMEHTIB.

17.13.2 Y no3aueHTpOBO-CTUCHYTUX eNeMeHTax 3BapHi WBK i 60n1TK, BKNOYAUYM BUCOKOMILHI, Mpu
Aii B 3a3Ha4YeHnx 3'egHaHHSAX NO340BXHbLOT CUIM | 3rMHANbHOrO MOMEHTY Chif po3paxoByBaTN Ha MaKCu-
MarnbHe 3yCcunns pos3Tary Bid Ail MOMEHTY i NO3Q0BXHbLOI CMAM NpW HanBINbLL HECNPUATIMBOMY iX
CMOMyYeHHIi, a TakoX Ha 3yCuUnns 3cyBYy Bifg il nonepevHoi cunu.

17.14 MoHTaXHi KpinneHHs

17.14.1 MoHTaXHi KpinneHHs KOHCTPYKLUIiN cnopyn, i3 6ankammu KpaHOBMX KOMIiK, SIKi pO3paxoByOThCA
Ha BUTPUBAnICTb, @ TAKOX KOHCTPYKLiM Mig 3ani3HU4Hi cocTaBu chig npuriMmaty 3BapHMMn abo puk-
LinHUMW.

BonTu knacis To4HOCTI B i C y MOHTa)XHMX 3’€AHAHHSAX LIMX KOHCTPYKLLI JONYCKAETbCS 3aCTOCOBYBATHU
AN KpinneHHsA:

— MPOrOHIB, eNeMEHTIB fixTapiB, B'A3el No BEPXHiX noscax epm (3a HasiBHOCTI B’A3eM MO HUXKHIX
nosicax abo >XOPCTKi MOKpPIiBMi), BEPTMKANbHUX B'A3€N MiXK ddepmamu i NiXTapsamun, a TakoX eneMeHTiB
haxBepky;

— B’A3€eM MO HWXHIX Nosicax hepm 3a HasiBHOCTI XXOPCTKOI NOKPIBAi (3ani300€TOHHMX Y/ apMOBaHMX
NAnUT 3 Hi3gptoBaTUX GETOHIB, CTaneBoro NPodinbOBaHOro HacTUIy TOLLO);

— KPOKBSIHUX i NiAKPOKBSAHMX ddepM [0 KOMOH i KPOKBSAHUX dhepM A0 MIOKPOKBAHUX 3a YMOBW nepenadi
BEPTMKAITbHOIO OMOPHOro TUCKY Yepes3 CTONUK;

— pO3pi3HMX Banok KpaHOBUX KO MixX cobol, a TakoX ANS KPiNmneHHs iX HWXKHbOro nosica Ao
PSA0BUX KOMOH (32 BUHATKOM KOJOH B’si3€BOro 6noka);

— 6anok poboumnx NnowaaokK, siki He NignaralTb Aii AMHAMIYHUX HAaBaHTaXXeHb;

— APYropsgHNX KOHCTPYKLLiN.
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17.14.2 [Ina nepepo3noiny 3ruHanbHUX MOMEHTIB B efeMeHTaxX paMHUX CUCTEM [OMyCKaeTbCs
3aCTOCYyBaHHS Y By3nax CroflyYeHHs purenis 3 KONOHaMy cTaneBux Haknagok, Lo npauioTb y nnac-
TUYHIN cTagil. Haknagku cnig BUroToBNATU 3i CTanen 3 rpaHuuero TekyyocTi o 345 H/MM2. 3ycunnsa B
Haknagkax cnig BuU3HavaTu Npy MiHIManbHiA rpaHnui TEKYYOCTi o =Ryn i MakcuMarnbHi rpaHuLi
TeKy4oCTic |, o =R, +100 H/mm?.

Haknagkw, Wwo npautoTh y NANACTUYHIN CTagii, NMOBUHHI MaTu CTpyraHi abo ppe3epoBaHi NO300BXKHI
KPOMKM.

y,min

17.14.3 lMpun NpoekTyBaHHI BUCOTHUX CMOPYA, @ TaKOX CrNOpyA, MOHTaX SKUX 30INCHIOETLCA BENn-
KMy Ornokamu, pekoMeHayeTbCs nepeadadat pisHOMaHITHI MOHTaXHI MPUCTPOI-NoBUTENI (HAMPSIMHI),
ikcaTtopu TOWO, SKi HEOBXigHI ANa NonerweHHs HaBeOEHHA MOHTaKHMX OnokiB Ha po3TalloByBaHi
HMXKYe KOHCTPYKLIi, @ TakoX OOMOMDKHI MOHTaXHI AeTani (BYLUKM, CTOMMKM TOLLO) AN HaBillyBaHHSA
MOHTa)XHUX MPUCTPOIB.

18 NOOATKOBI BUMOIM LLLOAO NPOEKTYBAHHA KOHCTPYKLIA NPU PEMOHTI,
MIOCUNEHHI | PEKOHCTPYKLUIT

18.1 3aranbHi NONIOXeHHSA

18.1.1 lNpoekTHe pilweHHs cnig npuAmMaT Ha nNigcTaBi crneuianbHOrO OBCTEXEHHST KOHCTPYKLIN.
Knacudikauito ctaneBmx KOHCTPYKUiA 3@ TEXHIYHUM CTaHOM BM3HayaTu 3rigHo 3 OBH 362 y mexax
3acTocyBaHH4A Unx Hopwm 3a posginom 1.

18.1.2 lMpun po3pobneHHi NPOeKTy PEKOHCTPYKLUIT CcTaneBMX KOHCTPYKUIM crnopyd cnif BUSABMATH
pe3epBn HeCy4oi 30aTHOCTI KOHCTPYKUIM, WO nignarawTb 306epiraHHIo, @ TakoX 3aCTOCOBYBATU KOHCT-
PYKTUBHI pilleHHs1, sKi 3abe3nevyyoTb MOXMAMBICTb 34iNCHIOBaTU poboTn, SK npaBuno, 6e3 3ynuHkn
BUPOBHMYOro npoLiecy.

18.1.3 pun po3pobneHHi NPOEKTY PEMOHTY, PEKOHCTPYKLIT LWNAXOM MiacuneHHst abo 3MiHM yMOB
poBOTN KOHCTPYKLIN, WO nignsaratoTb 36epiraHHto, cnig 3abeaneunTu ix npauesgatHum cTaH.

KoHCTpykLUil, sKi 3HaxoasaTbcs B 0OMeXeHOo npale3gaTHOMy CTaHi, npu 3abeaneyeHHi HeobxiaHoro
KOHTPOSO [OMYCKAaeTbCA He MiACWIOBATU Ha Mepiof Bid NPoOBeAEeHHS OOCTEXEHHS 0O 3aBepLUEHHS
PEMOHTY, PEKOHCTPYKLii.

18.1.4 [na KOHCTPYKUIN, ski OynM 3anpoekToBaHi 3a paHiwe YMHHMMU HOPMaMW i TEXHIYHUMMU
yMOBamK, OOMYCKaeTbCA He 3AINCHIOBATU MEPEBIPOYHUN PO3paxyHOK Yy BUMadkax, AKWO 3a nepiog
ekcnnyaradii He MeHLe 15 pokiB y HUX HE BUHUKIO (Pi3NYHOro 3HOCY, AeEKTIB i MOLUKOAXKEHb, 8 TAKOX HE
3MIHUNINCb YMOBW MOZAnbLUOI eKcnnyaTtauii, HaBaHTaXXeHHS i BMMMBMW, a Npu iX 3MiHi He 306inbWnnmuch
3yCUNNSA B OCHOBHUX efleMeHTax.

18.1.5 lNpu niacuneHHi KOHCTPYKLiA HeobxigHO nepenbayaTt KOHCTPYKTMBHI PilLEHHSA i MeToam
BMKOHaHHS poO6iT, Lo 3abe3nevyoTb NITaBHE BKITHOYEHHS €MTEMEHTIB | KOHCTPYKLIN NiACUNEHHS Y CyMiCHY
poBOTY 3 KOHCTPYKLUiAMM, WO NiandaraTb 36epiraHHio. Y HeobXigHMX BMMNagKax Chig BUMKOPUCTOBYBaTU
LWITYYHE peryntoBaHHA 3yCUmb | TUMYacoBE PO3BaHTaXEHHS KOHCTPYKLIN.

18.1.6 3amiHa OKpeMMX KOHCTPYKLi OOMNYCKAETLCA, SIK NPaBUIO, TiNbKW Yy BUNadKax, Konu ix nigcu-
neHHsa HeMoXnuBe abo eKoOHOMIYHO HeaoLinbHe.

18.2 Po3paxyHKOBi XxapaKTepucTuKku ctani i 3’eaHaHb

18.2.1 OuiHKy SAKOCTi mMaTepiany cTaneBux KOHCTPYKUiA Cnid BUKOHYBaTW 3a AaHWMWU 3aBOLCHKUX
ceptudikaTiB abo 3a pesynbtatamu BunpobysBaHb 3paskiB 3rigHo 3 [AbH 362, TOCT 1497, TOCT 5639,
FOCT 9454 Ta TOCT 10243.

18.2.2 Bubip B13HavanbHUX Npu BUNPoOYyBaHHAX NOKa3HWKIB, BiAGIip Npob Anga xiMiyHOro aHanisy Ta
3paskiB Ang MexaHiyHux BunpobyBaHb i BUSHAYEHHS iX KifTbKOCTI cnig BUKOHyBaTtu 3rigHo 3 [1IbH 362 Ta
FOCT 7564.

[onyckaeTbCa He BWKOHyBaTW BWUNPOOYBaHHA MeTany 3BapHWX KOHCTPYKUIW, NpU3HaYeHux AOng

eKkcnnyartadii, Npu HanpyXeHHsIX B HKX, WO He nepeBuytoTb 165 H/MMm?, 3a YMOBMW, O pO3paxyHKoBa
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TemnepaTypa i NMoKasHWUK rpynun S;,; , 064McneHnn 3rigHo 3 Aoaatkom A, 3a[0BOMbHATL 0OMEXeHHs,
HaBefeHi B Tabnuui 18.1. MNpu LbOMY NOKa3HMK rpynu cnig 36inbLwyBaTn Ha oauH 6an, AKLWLO KOHCTPYKLis
Mae Kopo3iiHMi 3Hoc noHag, 10 %, i Ha ABa 6anu, SKLo NopyLUeHi BUMOru BignoeigHo 1o 16.1.7, 18.2.2.

Ta6nuusa 18.1

Po3spaxyHkoBa Big'eMHa Temnepartypa, t °C,He Hukye MokasHuk rpynu Sy, , He BuLLE
-40 19
-30 23

18.2.3 Po3paxyHKOBi onopu 3BapHMX 3'€QHaHb KOHCTPYKLIiX, WO nignaratoTb 36epiraHHto, cnig npu-
3Ha4yaTu 3 ypaxyBaHHSAM Mapku cTani, 3saptoBarnbHUX MaTtepianis, BUAIB 3BaptOBaHHS, MOSTOXKEHHS LUBIB i
3ac006iB iX KOHTPOSH, 3aCTOCOBAHMX Y KOHCTPYKUiSX. 3a BiACYTHOCTI BCTAHOBIEHNX HOPMaMKN HEOBXIAHUX
OaHNX JOnycKaeTbCAa NpumnmMmaTu:

— ana kytosux weis - R, =R, =0,44R,,; B; =0,7iB, =1,0, npunmatoum npu ubomy y, =0,8;

— ONS PO3TArHYTUX CTUKOBUX LUBIB — RWy =O,55Ry B KOHCTPYKUisiX, BurotoneHmx go 1972 p., i
Ry, = 0,85Ry —nicnga 1972 p. JonyckaeTbCs YTOYHUTU HECYYy 34aTHICTb 3BapHUX 3’€4HaHb 3a pe3yrb-
TaTamu BUNpobyBaHb 3paskiB, BigibpaHux i3 KOHCTPYKLIT 3rigHO 3 BkasiBkamu [BH 362.

18.2.4 Po3paxyHKOBi onopu 3pi3y i po3tsary OOMTiB, @ TaKOX 3MWHAHHIO E€MNEMEHTIB, WO 3'€dHy-
oTbca 6onTamu, cnig BM3HaA4YaTu BignoBigHO A0 7.6. AKWO HEeMOXIMBO BCTAHOBUTU KNac MiLIHOCTI
6onTiB, TO 3HAYEHHA PO3PaxyHKOBKX ONopiB 0AHOBONTOBMX 3'€AHaHb cnifg npumatn: Ry = 150 H/MM? i
Ry, = 160 H/mMMm2,

18.2.5 Po3paxyHKOBi onopu 3aknenkoBmx 3’€AHaHb chig npunmMatu 3rigHo 3 Tabnuueto 18.2.

Akwo y pobouyin gokymMeHTauil BiACYTHI BKasiBKM OO0 Cnocoby YTBOPEHHSA OTBOPIB i MaTtepiany
3aKrenok, a BCTAHOBUTM X 3a HasiBHUMU JAHUMU HEMOXIMBO, PO3PaxyHKOBI ONOPU 3aknenkoBux 3’ed-
HaHb HeoOXxigHO MpurMaTty 3rigHo 3 Tabnuueto 18.2, Ak ons 3’egHaHb Ha 3aknenkax rpynu C i3 ctani
mapku CT12.

Po3spaxyHku 3aKknenkoBux 3'€fHaHb Cnif BUKOHyBaTK BiAnoBiaHO Ao 16.2.9, npuimMatoumn Ry, =R, ;
Rbp :R,p;Rbt =R, Ay =Ap, =A, :0,785d,.2;yb =1,0;d, =d,, oe d,—niameTp 3aknenku, A, — nnowa
nepepisy 3aknenku.

Ta6bnuua 18.2 — Po3paxyHKOBi Ornopu 3aKnenkoBux 3'€AHaHb

r Po3spaxyHkoBuiA onip 3aknernkoBoro 3'e€4HaHHS, H/Mm?2
pyna
HanpyseHnuii cTaH YmoBHa 3en- | 3Pi3Y i po3TAry 3aKNenoK i3 cTani Mapok | 3MUHaHHIO
fnosnaKa | g 3'eQHyBanbHMX
C12,Ct3 09rz eneMeHTiB
2 . B 180 220 —
i3
P © C 160 - -
PoaT4r (BigpvB rosoBku) Ry B, C 120 150 -
B - - Ry,=20R
3MUHaHHS Rip P .
C - - Rp=17R,

Mpuwmitka 1. [o rpynn B HanexaTtb 3’eAHaHHSA, Yy SKUX 3aKMenku BnawToBaHi B OTBOPU, MPOCBEpPASIEHi Y 3i0paHux
CKnagaHux enemeHTax abo B geTansx i3 3acTocyBaHHsIM koHAykTopa. [o rpynu C HanexaTb 3'eq-
HaHHS, Y SIKUX 3aKnenky BnalToBaHi B OTBOPU, MPOCBepPASIEHi B OKpeMux geTtansax 6e3 3acTocyBaHHSA
KOHOyKTOpa.

Mpumitka 2. [Npn 3acTocyBaHHI 3aknenok 3 MOTaNHUMW 4M HaniBNOTANHMMW FOMOBKaMW PO3pPaxyHKOBI OMoOpu

3aKMEenKkoBMX 3'€QHaHb 3pi3y i 3MUHAHHIO 3MEHLUYIOTLCS MHOXEHHAM Ha koediuieHT 0,8. PoboTta
3a3HaYeHNX 3aKrenoK Ha Po3TAr He JOMYCKAETLCS.
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18.3 MigcnneHHA KOHCTPYKUIN

18.3.1 KoHCTpyKUii, WO eKkcnnyaTyTbCs 3a MNAKCOBOI TemnepaTtypu i BUFOTOBMEHI 3 KUNAAYOI
HU3bKOBYrNeueBoi cTani, a TakoX 3 iHWKUX cTaneu, y SKux 3a pesynbratamu BUNpobyBaHb 3HaYeHHS
yOapHOT B'A3KOCTi € HVXKYMMK 3a pernameHToBaHi (Tabnuua B.1), MoXyTb He nignaraty nigcuneHHo abo
3aMiHi 32 yMOBW, LLIO HaMNpYXeHHs1 B eleMeHTax i3 uux ctanen He byayTb NepeBuLLyBaTN 3HAYEHb, WO
Oynn OO0 PEMOHTY i PEKOHCTPYKLUIi, @ YMOBM eKkcnryaTauii KOHCTPYKUii He 3MIHATbLCS Y HECNPUATINBY
CTOpPOHY. PilleHHs Npo BUKOPUCTAHHSA, NiIACUINEHHS Y 3aMiHy LIMX KOHCTPYKLIN, ekcnnyaTtauia sikux dyge
Bipi3HATMCS Bi BKa3aHWX YMOB, CNia NpuiAMaTt Ha nigcTasi cneuianbHOro A0CiaKEeHHS.

18.3.2 Po3paxyHKOBY CXeMy KOHCTPYKLUii, cnopyau B UifIOMy cnig npuimMaTtu 3 ypaxyBaHHAM
ocobnmBocTen iX AiNCHOI poboTK, Y TOMY YMChi 3 ypaxyBaHHAM (PAKTUYHMX BiOXUINEHb reOMETPUYHOI
dopmu, po3MIpiB NepepisiB, yMOB 3aKpinfeHHs i BUKOHaHHSA BY3MiB CMOMy4YEeHHS efleMeHTIB.

lMepeBipOYHi po3paxyHKU enemMeHTIB KOHCTPYKLIM Ta iX 3'€QHaHb Cri BUKOHYBaTW 3 ypaxyBaHHAM
BUSIBIIEHUX OedeKTIiB i MOWKOIKEeHb, BCTAHOBIEHMUX KiSTbKICHMX NMOKa3HMKIB KOPO3iMHOIo 3HOCY, (haKTuy-
HUX YMOB CMOMydeHHs1 i obnupaHHsa. Po3paxyHOK enemMeHTiB JoMyCKaeTbCa BUKOHYBaTK 3a AedopMo-
BaHOK CXeMOI0, NpuiiMaroym Npu Lbomy KoedilieHT ymos pobotun y, =1,0 3rinHo 3 noauuiamu 3,67, a)
Tabnuui 5.1.

18.3.3 KoHCTpyKLUiT, Wo He 3a00BONbHSATL BUMOrK po3ainis 8 — 11, 14, 16 ta 18.7 i 18.8, a Takox
Bumorn [CTY B B.1.2-3 wono obmexeHHs BepTuKanbHUX MPOrMHIB, siKi 3a0e3nevyloTb HOpMaribHy
eKcnryaradito TEXHOMOTYHOro i MigiManbHO-TPaHCMOPTHOrO YCTaTKyBaHHSA, MOBUHHI OyTK, Sk npaBuIio,
NigCUNEHi YN 3aMiHEHI, 32 BUHATKOM BMNAAKiB, YKa3aHUX B LbOMY po3aini.

BioxuneHHs Big reomeTpuy4HOi opmK, PO3MIpiB eneMeHTiB i 3’eaHaHb Big, HOMIHANbHUX, SIKi
nepeBuLLYyOTb JONYCTUMI BiOXMMEHHSA BiANOBIAHO OO0 NpPaBWI BMKOHAHHA i NpuMaHHA pobiT, ane He
nepeLlKo;KaTb HOPMarbHI ekcnyaTauii, MOXyTb He ycyBaTUCA 3a YMOBU 3abe3nedeHHs1 Hecy4oi
34aTHOCTI KOHCTPYKL,iM | BUKOHAHHS BUMOT 3rigHo 3 18.3.2.

18.3.4 [lonyckaeTbCs He NigcunoBaT eNeMeHTN KOHCTPYKLIN, SKLLO:

— IX rOpU3oHTanbHi NepeMillleHHs | BepTuKaribHi MPOrMHM NepeBMULLYIOTb FPaHWUYHI 3HAYEHHS, BCTa-
HoBneHi BignosigHo o ACTY b B.1.2-3, ane He nepeLuKogKatoTb HOpMaribHi ekcniyaTtadii, BUXOAsun 3
TEXHOMOrYHNX BUMOT;

— IX THYYKICTb NEepEeBULLYE rPaHMUYHIi 3HAYEHHS, perfiaMeHTOBaHi 3rigHoO 3 posginom 13, ane BOHU
MatTb BUKPUBIEHHS, LLO HE NEPEBULLYIOTb MPAHNYHUX 3HAYEHb, YCTAaHOBIIEHUX NPaBMUilaMnN BUKOHAHHS i
npurMaHHa pobiT, | 3ycunns B eneMeHTax He 3pocTaTUMyTh B MPOLLeci nodanbLUOi ekcnnyaTadii, a Takox
y TUX BUMNagKax, KONM MOXIMBICTb BUKOPUCTAHHSI TaKMX EfIEMEHTIB MepeBipeHa po3paxyHKom abo
BUNPOOYBaHHAM.

18.3.5 [py nigcvneHHi KOHCTPYKLIA [ONYyCKaeTbCA BPaxoBYBaTM MOXIMBICTb MonepeaHboro
Hanpy>XeHHA 1 akTMBHOMO PeryntoBaHHS 3yCUMb B HWX, Y TOMY YMCHi 3a paxyHOK 3BaploBaHHA, 3MiHU
KOHCTPYKTUBHOI i pO3paxyHKOBOI CXEMU, @ TAKOX PO3rNaaaTth Npy>XHO-NacTu4Hy poboTy ctani, poboTty
TOHKOCTIHHMX €NTEMEHTIB | OOLLMBOK KOHCTPYKLIN Y 3aKPUTUYHIN CcTagii 3rigHO 3 YUHHUMW HOPMaMMU.

18.3.6 KOHCTpPYKTMBHI 3ax0au 3 NiACWUIMEHHS | METOAM MOr0 BUKOHAHHS MOBUHHI Nnepeabadarty 3axoam
OO0 3HWKEHHA HebaxaHnX goaaTkoBux gedopMadin y npoueci niacuneHHsa. Hecyya 3gaTHICTb KOHCT-
PYKUi Y MpOLEeCi BUKOHAHHA pobiT 3 migcuneHHs noBuMHHa OyTn 3abesnedeHa po3paxyHKOM 3 ypaxy-
BaHHAM nocnabneHHs po3paxyHKOBUX NepepisiB 4oAaTKOBMMM OTBOPaMM Nif BONTU Ta HECNIPUATINBOrO
BMMMBY 3BaplOBaHHS.

Y HeobxigHUX BMNagkax y nepioa NiacuneHHs KOHCTPYKLiS NoBMHHA GyTu NOBHICTIO abo YacTKoBO
pO3BaHTaXeHa.

18.3.7 Y koHcTpykuiax rpyn b, B BignosigHo o gogatka A, siki eKCnnyaTyoTbCsl B HearpecuBHOMY
abo cnaboarpecuBHOMY cepefoBuLLax (3a BUHATKOM KOHCTPYKLiM, Wwo ©e3nocepegHbo CrnpunMaroTb
OVHaMIYHI HaBaHTaXeHHs), Anga 3abesnedyeHHss CyMiCHOI poboTu geTanen NiACUNEHHS Ta iCHYHYOI
KOHCTPYKLU,ii AONyCcKaeTbCA 3aCTOCOBYBaTN NepepmBYacTi hfIaHroBi 3BapHi LB,
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B ycix Bunagkax 3actocyBaHHS KyTOBMX 3BapHUX LUBIB CNid, sSIK NpaBuio, Npu3Havaty MiHiManbHO
HeoOXxigHi kaTeTn. [JonyckaeTbCs KiHUEBI OiNsHKA LUBIB MPOEKTYBaTW 3 KATeTOM, OinbLuMM HiX KaTeT
NPOMIXKHMX OINAHOK, | BU3HA4aTM iX pO3MipK po3paxyHKOM.

18.3.8 lNpn nmigcuneHHi enemMmeHTiB KOHCTPYKLUIN OOMNYCKAETbLCA 3aCTOCOBYBaATUM KOMOIHOBaHi 3’€d-
HaHHS: 3aKnenkoBi 3 PPUKLIMHUMUN; PPUKLINHI 3i 3BapHUMUN; 3aKNenkoBi 3 6onToBumMK, 60NTU MatoTb ByTH
Knacy TOYHocTi A.

18.3.9 B enemeHTax KOHCTPYKLiN KaTeropin 3a npusHadyeHHsam A, b um B 3rigHo 3 gogaTtkom A, Wwo
nignaranTs NPU NIACUNEHHI HarpiBaHHIO BHACMIAOK 3BaploBaHHsA, PO3PaxyHKOBE HamMpyXeHHs G, He
NoBMHHE NepeByLLYBaTK 3Ha4YeHb BiAMNoBiAHO O,2Ry, 0,4R, un O,8Ry.

HanpyxeHHsa 6 ; cnig Bu3HavaTtu Bif HaBaHTa)eHb, WO Oil0Tb NP NiACUNEHH AN HeniacuneHoro
nepepisy, 3 ypaxyBaHHsAM QaKTUYHOIO CTaHy KOHCTPYKUiN (nocrnabneHHs nepepisdy, BUKPUBMNEHDb ere-
MeHTa TOLLO).

Mpun nepeBuLLEHHI 3a3HaYEHMX HaMpPYXeHb HEODXiOHE pPO3BaHTaXEHHS KOHCTPYKLIiA abo nigBeaeHHs
TMYacoBKX ONop.

18.3.10 Mpu po3paxyHKy enemeHTiB KOHCTPYKLIiA, NiACUIEHMX 3a AOMOMOro 30inbLIeHHS nepepiay,
cnig, sk nNpaBuro, BpaxoByBaTW pPi3HI pO3paxyHKOBI ONopw maTepianiB KOHCTPYKUIT Ta NigcUNeHHs.
JonyckaeTbcs npuiMaT OANH PO3pPaxyHKOBUA ONip, WO AOPIBHIOE MEHLLIOMY 3 HUX, SKLLO BOHW Biapi3-
HAOTLCA He Binblue Hix Ha 15 %.

18.3.11 lMpu po3paxyHKy Ha CTiMKICTb €fneMeHTIiB Npu LeHTparbHOMY CTUCKY i CTUCKY 3i 3rMHOM
JOMNyCKaeTbCs NpUMMaTK ANS MiACUMEHHS nepepisy B LiNomy npuBefeHe 3HAYeHHS pPo3paxyHKOBOro
ornopy, Lo oB4YNCNETLCA 3a (POPMYIOLO:

R, o =R, VK, (18.1)
ae Ry — pO3paxyHKOBMI ONip OCHOBHOIO MeTany, Lo BM3Ha4YaeTbcA 3rigHo 3 18.2.2;
K— koeiLieHT, Sk 064MCnoeTbes 3a (hopMynoto:
R R R R
KJ va_ A ya—‘l—‘x( va _ I ya -11, (18.2)

LRY A\ Ry | LRY I\ Ry

Ae R,, —po3spaxyHKOBWI oMip MeTany NiaCUNeHHs;
A, A, — BiONOBIOHO NnoLla HeniacuneHoro nepepisy eneMeHTa Ta nigcuneHoro nepepisy B Linomy;
I, 1, —BiANOBIOHO MOMEHTY iHEepLUIi HemiacMNeHoro nepepisy enemMeHTa BilHOCHO OCi, nepneHau-
KyNApHOI 40 NAOLLMHN NePeBIPKM CTIMKOCTI, Ta NiACUNEHOro nepepisy B LinoMy.

18.3.12 Po3paxyHOK Ha MILHICTb i CTIKICTb eneMeHTiB, nigcuneHnx cnocobom 36inbLUeHHsT nepe-
pisiB, crig, K NpaBuno, BUKOHYBATW 3 YpaxyBaHHAM HanpyXeHb, SiKi iCHyBanu B efieMeHTi B MOMEHT
NigCcMNeHHsa (3 ypaxyBaHHAM pO3BaHTaXXEHHs1 KOHCTPYKLT). Mpu LboMy HeobXigHO BpaxoByBaTy noyar-
KOBi BUKPUBIIEHHS €rleMEeHTIB, 3MILLEHHS LieHTpa Baru nigcurneHoro nepepiay i BUKPUBINEHHSA, BUKINUKaHI
3BapOBaHHSM.

BukpvBneHHst Big 3BaptoBaHHA Npu nepesipui CTIMKOCTI efleMeHTIB Mpu LEeHTParibHOMY CTUCKY i
CTUCKY 3i 3rMHOM [OMYyCKaeTbCH BpPaxOByBaTWM BBEAEHHSM [OAATKOBOrO koeqilieHTa ymoB poboTu
Yead = 0,8.

MepeBipky Ha MiLHICTb eneMeHTiB, Ansa Akux 3rigHo 3 18.3.10 gonyckaeTbca npunmaT OOUH PO3-
paxyHKOBWUI ONip, OKpiM po3paxyHKy 3rigHo 3 dopmynamm (9.10), (9.11) i (9.19), ponyckaeTbcst BUKO-
HyBaTV Ha NMOBHWI PO3PaxyHKOBUI onip 6e3 ypaxyBaHHS HamnpyXeHb, ski icHyBanu o nigcuUneHHs, a npu
nepesipLi CTINKOCTI CTIHOK [OMYyCKAeTbCsl BUKOPUCTOBYBATM [[OAATKOBUA KoeddilieHT yMOB poboTu
Yead =0,8.

18.3.13 Po3paxyHOK Ha MiLHICTb efleMeHTIB KOHCTPYKLiM, AKi NiaCKMIOITLCA MeToA0M 36iMbLUeHHS
nepepisis, cnig BUKOHyBaTK 3a chopmynamu:

a) Ans LeHTpanbHO-PO3TArHYTUX CUMETPUYHO NiACUITIOBAHNX eNTEMEHTIB 3rigHo 3 hopmyroto (8.1);
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6) Aanda ueHTparibHO-CTUCHYTUX CUMETPU4YHO NiaACUNOBaAHNX €NeMEHTIB

NYn <1

— <1, (18.3)
ARmeﬂ/c

ae v,,1=0,95—npu nincuneHHi 6e3 BUKOPUCTaHHA 3BapOBaHHS,
Ym1=0,95 —O,25csd/Ry — MNPV NigCUIEeHHI 3 BUKOPUCTAHHAM 3BapOBaHHS;

B) aona HeCUMeTpu4yHo NiacuUnioBaHNX LEeHTPalrbHO-PO3TArTHYTUX, LUEHTPalibHO-CTUCHYTUX i nosa-
LEHTPOBO-CTUCHYTUX €ernemMeHTIB

RmeZ Ye A /

M M
Y”(N+"y+nys1, (18.4)
x y

npu UboMmy v, =0,95 — Ana KOHCTPYKLiN KaTeropii 3a npuaHadeHHAM A 3rigHo 3 Tabnuueto A.1 fo-
natka A; v,,, =1,0 — Ana KOHCTPYKLUi KaTeropii 3a npusHadeHHam b i B arigHo 3 Tabnuueto A.1; npu
N/(ARy) > 0,6 cnig npyuamaTtn y,,,o =v,,1, TYT ¥,,4 CNid BU3HA4aTH 3rigHo 3 hopmynoto (18.3).

Y cpopmyni (18.4) HeobXxigHO NpunMaT abCOMTHI 3HAYEHHA PO3PaxyHKOBUX BHYTPILLHIX 3ycunb N,
M, i My. MomeHTu iHepuii nepepi3y /, i ly Cnig BM3Ha4yaTu BiGHOCHO rofIOBHUX OCEW NiACUNEHOro Nepepisy.

18.3.14 [JonyckaeTbCca He NigcunioBaTh iCHYKOYI CTanesi KOHCTPYKLIT, BUKOHaHI 3 BiXUNEHHSAM Bif,
BMMOTr 3rigHo 3 16.1.5, 16.1.10, 16.2.2, 17.2.1, 17.3.1, 17.3.3, 17.3.6, 17.6.1, 17.6.4, 17.14.1 i BMOT g0
KOHCTPYKLUiM 3@ YMOBMU, LLO:

— BiCYTHi MOLUKOKEHHSA €NEeMEHTIB KOHCTPYKLiM, BUKITMKAHI LMW BiaXWUITEHHAMM;

— BUKITHOYEH] 3MiHW Y HECNIPUATIIMBY CTOPOHY YMOB eKCryaTauii KOHCTPYKLiN;

— Hecy4a 30aTHICTb i XXOPCTKICTb OOYMOBIIEHI PO3paxyHKOM 3 ypaxyBaHHAM Bumor 18.3.2, 18.3.4,
18.3.8;

— BMKOHYHOTbCS 3aX0AM LLOAO 3anobiraHHs pynHYBaHHIO KOHCTPYKLN Bif YTOMM, Ha SIKi NOLLMPIOTLCS
BKasiBKW BignoBigHO 40 po3ainy 15.

Mpy BUKOHaHHI LMX YMOB 41151 NEPEBIPOK CTINKOCTI LLeHTPanbHO-CTUCHYTUX €NEMEHTIB JOMNYCKaeTbCs
npuMaTn KpUBY CTIMKOCTI TUMy "8" 3amiCcTb KpuBoI Tuny "c".

19 AOAOATKOBI BUMOIU LLLIOAO NPOEKTYBAHHA OMOP MOBITPAHWUX NIHIW ENEKTPO-
NEPEOABAHHA, KOHCTPYKLUIA BIAKPUTUX PO3NOALTbHUX NPUCTPOIB I NTIHIA
KOHTAKTHUX MEPEX TPAHCIOPTY

19.1 [Ina onop noBIiTPAHWX RiHIK enekTponepeAaBaHHs, KOHCTPYKLUIA BiAKPUTUX PO3MNO4inbHUX
NPUCTPOIB i NiHIN KOHTAKTHUX MEpPEX TPaHCNOoPTY chif, SiK NpaBuMo, 3aCTOCOBYBATK CTani BigMnoBigHO A0
Tabnwuui .2 (okpim ctanen C390, C390K, C440, C590, C590K) i Tabnwui I".3.

Knacudikauito KOHCTPYKLUi Onop Ta BigHeCeHHs X A0 BiANOBIAHOT rpynu crig BU3Ha4yaTw 3rigHo 3
gopatkom A.

19.2 bonTtu knaciB TouHocTi A, B i C gns onop IMJ1 i koHcTpykuin BPI 3aeeuwkn go 60 m cnig,
nNpurMaTK SK A51s KOHCTPYKLIN, L0 HE PO3PaxoBYOTLCA HA BUTPUBAIICTb, a AN Onop 3aBBULLKK BinbLue
60 M — 5K 4n1s1 KOHCTPYKLIiN, L0 PO3Pax0oBYOTbLCA HA BUTPUBASICTb.

19.3 HiameTp oTBOpiB ANdA 6onTiB knaciB TouHocTi B i C B onopax MJ1i koHcTpykuisix BPIMT ta KMT cnig
npuimaTK 3rigHo 3 Tabnuueto 16.3.

19.4 JluTi geTani cnig npoekTyBaTu 3 Byrnewuesoi ctani mapok 35J1i 45]J1 rpyn BignueaHsb Il i 11l 3rigHo
3TOCT 977.

19.5 bonTtn U-nogi6bHi gns kpinnexHHs onop M1 i koHcTpykuin BPI cnig npuiimatu 3rigHo 3 6.2.4.
Mankn anga U-nogibHmx 6onTis cnig npunmMaty BignosigHo Ao 6.2.5.

19.6 [nsa siaTspkok onop MJ1 i koHcTpykuin BPI ta KMT cnig 3actocoByBaTtu KaHaty, Ny4ku i nacma
napanenbHMX ApoTiB BignoBigHO Ao 6.2.9.
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19.7 lMpu pospaxyHkax onop M1 i koHcTpykuin BPIM ta KMT cnig npunmatu koedilieHTn ymoB
poboTun, Aki BCTAHOBMEHI BignosigHo Ao 5.4; 16.2; 19.17, Tabnuui 19.1 i gogatka E.

Bumorv go MmexaHi4yHOT MiLHOCTIi, pO3paxyHKOBI peXvMu Ta CnonyyYeHHs1 HaBaHTaxeHb aAng onop )1
BU3HaYeHi y [8].

Po3paxyHOK Ha MiLHICTb eneMeHTiB Onop 3 BpaxyBaHHAM AOCATHEHHSI MeTasloM rpaHuLi TeKy4OCTi He
[JOMNYCKaETbCH, 3@ BUHATKOM PO3paxyHKy nepepisiB B MiCLSX KPIMfeHHS PO3TArHYTUX eNeMeHTiB 3 oau-
HOYHMX KYTUKIB, LLLO NPUKPINITIOKTBECS OOHIE nonuueto dontamum.

Ta6nuua 19.1 — KoediuieHTn ymoB poboTun npu po3paxyHkax onop MJ1i koHcTpykuinn BPIM i KMT

. KoediuieHTn ymoB
EnemMeHTn KOHCTpYKLUIN Piy y
pobotn vy,
1 CTUCHYTI Nosicn 3 OANHOYHMX KYTUKIB CTOSIKIB OMOP, LLLO BiflbHO CTOSITb, B NEPLUNX
OBOX NaHendax Big, ONOPHMX BY3J1iB — NPU BY3NOBUX 3’ €QHAHHSAX:
a) Ha 3BapHOBaHHi; 0,95
0) Ha 6onTax 0,9
2 CTUCHYTI enemMeHT NSIOCKMX peLliTyacTuxX TpaBepc 3 OAMHOYHNX PiIBHOMOMNYHMX
KYTUKIB, LLIO MPUKPINSIIOTLCA ogHieto nonuueto (pucyHok 19.1):
a) nosicu, Lo NPUKPINMITLECA OO CToska onopu 6e3nocepeaHbo ABOMa bonTamum i 0,9
OinbLue;
0) nosicu, Lo NPUKPINIIHOKTBECS 40 CTOAKa onopu ogHMM 6onTom abo vepes 0,75
erleMeHT 3 NIMCTOBOro Nnpokary;
B) PO3KOCU i PO3MipKM 0,75
3 BigTakKku i3 cTaneBux KaHaTiB i Ny4KiB BUCOKOMILHOIO OPOTY:
a) Ans NPOMiKHUX OMOp B HOpMarbHUX pexnmax poboTu; 0,9
6) ANS aHKePHWUX, aHKEPHO-KYTOBMX i KyTOBMX OMOp:
Yy HOpMaInbHUX pexrmax poboTu 0,8
B aBapivHMX pexunmax pobotu 0,9
Mpumitka. HaBegeHi B Tabnuui koedilieHTU YMOB poOOT! HE PO3MNOBCIOAXKYIOTLCS HA 3'€AHAHHS €NIEMEHTIB Y
By3nax
4
X_ |:2_' ,2__,|_X XN X
y
N2 411 2 i
2 2
Ir Ir
1-1 _ 1-1 <
o
r_&)
Zm lm
a 9]

a — 3 TPUKYTHUMU peLliTkamu; 6 — Te came 3i cTosikamu

PucyHok 19.1 — Cxemu TpaBepc
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19.8 lpu BM3HAYEHHI NPMBEOEHOI THYYKOCTI BiANOBIAHO A0 8.2 HaWbinblly FHYYKiCTb BCbOrO
CTPVXKHS A cnig ob4mcnoBaTi 3a hopmynamm:
— ANS YOTMPUIPaAHHOTO CTPWXKHSA 3 NapanenbHMMN NosicaMn, KA LIapHipHO 0BnepTuii No KiHUSX

r=21 /by, (19.1)
ne |, — reoMeTpuyHa AOBXUHA HACKPI3HOrO CTPUXKHS;
bg, — BiACTaHb MiXX OCAMM MOACIB BY3bKOI rpaHi CTPMXHA 3 NapanefibHUMu nosicamu,

— 0N TPUrPaHHOIO PIBHOCTOPOHHBLOIO CTPWXKHA 3 napanefibHUMKM NodcaMn, SIKMM LapHipHO 06-
nepTuUm Mo KiHuaX

L =251 /bgy, (19.2)
— ANsA CTosIKa, WO BiflbHO CTOITb, NipamigansHoi dopmu (pucyHok 13.3)
L =2uq.hg /b, , (19.3)

ne p,=1,25(bg /b, )2 —-2,75(bg / b,) +3,5 — koedilieHT ANA BUSHAYEHHS PO3PaxyHKOBOT OBXUHY,

hg — BMCOTA CTOSKA, LLO BiflbHO CTOITb;

by i b,— BiacTaHi Mixk ocsiMM NOSACIB NipamiganbHOi ONopy BiAMNOBIAHO Y BEPXHIl i HWKHIN OCHOBI

HanbinbLL BY3bKOI rpaHi.

19.9 Po3paxyHOoK Ha CTilKICTb N03aLeHTPOBO-CTUCHYTUX Ta CTUCHYTO-3IrHYTMUX CTPUXHIB HACKPI3HOro
nepepisy, NOCTINHOro No AOBXWHI, CNiJ BUKOHYBaTH 3rigHO 3 posainom 10.

[ns piBHOCTOPOHHIX TPUrpaHHUX CTPUXKHIB HACKPI3HOro nepepisy, NOCTINHOMO NO AOBXWHI, 3 peLuiT-
Kamu i naHkamMmu BiAHOCHWU eKCLEHTpUCUTET m cnig obuncrnioBaTn 3a hopmynamu:

— NPV 3MWHI B NNOLLMHI, NepneHANKYNAPHIN 0O OAHIET 3 rpaHei

m=3,48B,M/(Nbg,), (19.4)
ne P, — koedilieHT, k1 aopieHoe 1,2 npu 6onToBnx 3'eaHaHHSAX i 1,0 Npu 3BapHUX 3’€AHAHHSX;
bg, — BiACTaHb MiXX OCAMM MOACIB Y NMOLLWHI rpaHi;
— NPV 3MWHI B NNOLLUMHI, NapanesibHin ogHin 3 rpaHen
m=3B,M/(Nby,). (19.5)

19.10 [Mpn po3paxyHKy NO3aueHTPOBO-CTUCHYTUX Ta CTUCHYTO-3ITHYTUX CTPWXKHIB HAaCKPi3HOro
nepepiay 3rigHo 3 10.3 3Ha4YEeHHs1 EKCLLEHTPUCUTETY Npy BONTOBUX 3’ €QHAHHSIX ENEMEHTIB Chif MHOXUTH
Ha KoediuieHT B, = 1,2.

19.11 lpu nepesipui CTIMKOCTI OKpeMuX MOSACIB NO3aLeHTPOBO-CTUCHYTUX Ta CTUCHYTO-3iIMHYTUX
CTPUXHIB CTOSIKIB HACKPi3HOro nepepidy ornop 3 BiATAXKaMU MO3LOBXHIO CUMY B KOXHOMY MOACH cnij
BM3HA4YaTU 3 ypaxyBaHHAM 3yCUNNS Bi4 3rMHaNbHOMO MOMEHTY, KU 0BYMCNIOETHCS 3a AehopMOBaHO
CXeMOI. 3HayeHHs LbOro 3rMHanbHOr0 MOMEHTY B cepefuHi JOBXWHW LapHipHO-0bnepToro crosika
NMOBUHHO BM3Ha4aTuncs 3a hopMyroto:

Be N
M = Mq + (fq +1y), (19.6)
ae Mq — 3rMHanbHUN MOMEHT Y CepeayuHi AOBXMHM Bi4 MOMNEPEYHOro HaBaHTaXKEHHS, SKUN BU3HaYa-
€TbCA AK ANS 3BMYaniHnX 6anok;
N — NO3A0BXHSA CUNa B CTOSAKY;
f — MNPOrNH CTOSIKa B CepeayHi JOBXWHN Bif MONEPEYHOro HaBaHTaXEHHS, KU BU3HAYaETbCS

q
AK y 3BMYaliHuX 6ankax;

fo =1, /750 — cTpinka no4aTKOBOrO BUKPVBMEHHS CTOSIKa,
5 =1-0,1NI* /(El), (19.7)

ne | — reoMeTpuYyHa QOBXMHA CTOSIKA;
/ — MOMEHT iHepUil nepepi3y cTosika BiGHOCHO OCi, NepneHaMKynspHOI 40 NAOWMHKY AiT none-
PEYHOro HaBaHTaXKEHHS.
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19.12 lNonepeyHy cuny Q y CTUCHYTO-3iIrHYTMX Ta LWAPHIPHO-0BMEPTUX CTOsIKax HACKPi3HOro nepe-
pi3y, MNOCTINHOIO MO AOBXWHI, B onopax 3 BiATsKKaMu Chig nNpuiMaTi NOCTIMHOK MO AOBXMWHI CTOSAKA i
BU3Ha4aTn 3a OPMYroto:

3,14, N
51

(o

Q=Qpay + (f, +f5). (19.8)

ne Q. .x — MakcumanbHa nornepeyHa cuna Bif 30BHILUHbOrO HABaHTaXKEHHS.

19.13 Po3paxyHOK Ha CTilKiCTb CTUCHYTUX CTPWKHIB KOHCTPYKLIiA 3 OAMHOYHUX KYTUKIB CRif BUKO-
HyBaTW, 9K NPaBuIo, 3 ypaxyBaHHAM €KCLIEHTPUYHOIO NpuKagaHHa Nno3goBXHIX cun.

[onyckaeTbcs po3paxoByBaTu Li CTPWXKHI 5K LLeHTpanbHO-CTUCHYTI 3a dopmynoto (8.3) 3a ymoBM
MHOXEHHS MO300BXHIX CUMN Ha KoeiLieHTU o, T a 4, WO NPUIUMAOTLCA HE MeHLLMK Hixk 1,0.

Y NpocTOpoBMX BONTOBMX KOHCTPYKLIiAX 3rigHO 3 pucyHkoM 13.3 (okpiMm pucyHka 13.3, B i KiHLEBUX
Onop) MNpv UEeHTPyBaHHI Yy By3nax CTPWKHIB 3 OAMHOYHUX PIBHOMOMMYHUX KYTUKIB MO iX puckax npwu
OOHOPSIAHOMY po3TallyBaHHi 60MTiB B eneMeHTax peLUiTok i NPUKPInneHHi po3KociB Y By3ni 3 4BOX CTOPIH
nonuui nosica 3Ha4eHHs KoeiLieHTiB o, i o ; BU3HAYaOThCH:

ans noscis 3 A < 3,5 (npu A > 3,5 cnia npuiimati A = 3,5) 3a hopMynamum:

—npn0,55 < ¢/b 4 <0,66°N,_, /N, <0,7

oy =1+[¢/bs3 —0,55+1(0,2-0,054)] Ny /N, (19.9)
ne ¢ — BiICTaHb Mo Nonuui KyTuka nosica Big ofyLuKa 40 PUCKK, Ha SIKi po3TalLloOBaHUIN LEHTP BY3na;
bgz  — LWIMPUHA NONWULI KyTuKa Nosica,
N,,4 — Cyma NpoeKLin 3ycusb B pO3KOCax Ha BiCb Mosica, Lo NPUMUKaKTb A0 OAHIET MoNnuLi nosca,
SKi NepefarTbCa Ha HbOro Y BY3/i | BU3HAYAKOTLCS NPU TOMY XX NOEQHAHHI HABaHTaXXeHb,
Ak Ana N,,; npu po3paxyHKy nosica npuimaeTbest Ginblue i3 3HadeHb N4, AKi OTPUMaHI
A58 BY3niB MO KiHUAX NaHeni, a npy po3paxyHKy po3KOCiB — AN By3na, 40 SKOro NpMMnKae
PO3Kic;
N,, —NO3[0BXHSA cUMa B NaHeri nosca,

—npn0,4 <c/bs <0,55° N, /N <(2,33¢/b,, —0,58)
0y =0,95 +0,1¢/bgg +[0,34 ~0,626/by +7 (0,2 0,05%)] Nypg /N, - (19.10)

[nga poskociB (3 BigHOLWEHHAM BiACTaHi NO MOMKWLI KyTMKa pPO3KOCY Bid obyLUKa OO PUCKM, Ha SIKin
BCTAHOBIEHI 60NTK, 4O WUMPUHKU NONUL KyTMKa po3Kocy, Wwo AopisHioe Bia 0,54 o 0,60), Wo npuMmKaoTb
[0 naHeni nosica, 3a cpopmynalvlw

—npu0,55 < ¢/b,, <0,66°N_ /N <0,7
oy =1,18-0,36¢/bgy +(1,8¢/bgs —0,86)N,,y /N,y ; (19.11)
—npn0,4 < c/byy <0,55° N, /N,, <(2,33¢/bys —0,58)
ay =1-0,04¢/bys +(0,36 —0,41¢/by5)N, 4 /N,, - (19.12)

[nga npoctopoBnx 60MTOBUX KOHCTPYKLN 3rigHo 3 pucyHkom 13.3, 1, 4, e y dopmynax (19.10)i (19.12)
cnip npuiimatin 0,45 < ¢/bg 5 < 0,55.

Y NpOCTOPOBMX 3BAPHUX KOHCTPYKLIAX 3 OAMHOYHUX PIBHOMOSIMYHMX KYTUKIB BiAMNOBIAHO A0 PUCYHKA
13.3, 6, r (OKpiM KiHLEBMX ONOpP) 3 NPUKPINNEHHSM PO3KOCIB Y BY3ni TiflbKM 3 BHYTPILLHBOI CTOPOHU MOMML
nosica npu N4 /N,,, < 0,7 3Ha4eHHs KoedilieHTiB o ,, i oy, NPUAMalTLCS:

— npu LI,eHprBaHHi y By3nax CTPWXHIB Mo LeHTpax Barv nepepisisa ,, =, =1,0;

— NpW LLeHTPYBaHHI y By3nax oceun po3kociB Ha obyLUOoK nosica:

Uy =0y =1+0,12N,y /N,, - (19.13)

m
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Mpn po3paxyHKy KOHCTPYKLi Ha CYMICHY Ait0 BEPTMKANbHUX i MONepeyYHnX HaBaHTaXeHb | KPYTHOro
MOMEHTY, AKWUI BUKNKaHM 06p1BOM NpoBoAiB abo TPocis, AonycKaeTbesa npunmMatn o, =a.4 =1,0.

19.14 HyuYKiCTb A MepLloro 3HM3y po3koca 3 OAMHOYHOINO KyTMKa PeLliT4acToro CTosKa, Lo BiflbHO
CTOITb, HEe NOBUHHa nepesuysaTn A = 160.

19.15 BigxvuneHHs Bepxy onop i BepTuKasbHi NpOrMHM TpaBepc He NOBWMHHI MepeBULLYBaTN 3HAYEHb,
HaBeAdeHux y Tabnumui 19.2.

Tabnuusa 19.2 — BigxuneHHs Bepxy onop i BepTukanbHi MPornHyu TpaBepc

BigHocCHI BigHoCHI nporvHu Tpaeepc (40 SOBXUHU
BiOXMIEHHS nporoHy abo KoHconi)
KoHCTpyKUil Ta HanpsM BigXWUNEeHHS CTOSKIB . .
BEPTUKambHI rOPU30HTarbHi
(oo Bncotn
h) Y MPOrOHi | Ha KOHCONi | Y MPOroHi | Ha KOHCON
1 KiHuesi i kyrosi onopu 1 akepHoro 1/120 1/200 1/70 He 0B6MexXyHOThCS
TMNy 3aBBULLIKK 00 60 M y300BX NpoBOAIB
2 Onopw INJ1 aHkepHOro vy 3aBBULLKN 17100 1/200 1/70 Te came
0o 60 M y340BX NpoBOAiB
3 MpoMixHi onopu N (okpim nepexigHux) |He obmexxy- 1/150 1/50 N
Y3[40BX NPOBOJiB H0TbCS
4 TMepexigHi onopwu INJ1 BCiX TMNIB 3§B- 1/140 1/200 1/70 N
BULLKK NoHag 60 M y340BX NpoBoAiB
5 Onopu BPTI1 y3a0oBx npoBofiB 1/100 1/200 1/70 1/200 1/70
6 Te came ynonepek NpoBoAiB 1/70 He obmexyoTbes
7 CTOSIKM ONnop nia ycTaTkyBaHHS 1/100 - - - -
8 banku nig ycratkyBaHHS - 1/300 1/250 0 -

MpuwmiTtka 1. BigxunenHst onop BPI i TpaBepc onop MJ1 B aBapitHOMY i MOHT@XXHOMY PEXMMi HE HOPMYHOTbCS.

Mpumitka 2. BigxuneHHsa i nporvHM 3a no3. 7 i 8 NOBUHHI BYyTW 3MEHLUEHI, SKLWO TEXHIYHUMKM yMOBaMW Ha
eKcrinyaTauito ycTaTkyBaHHA BCTAHOBIEHI XOPCTKiLLi BUMOTH.

19.16 Y ctaneBux KoHcTpykuisix onop M1 i BPI1 3 oguHOYHMX KyTUKIB giadparmMun crig postallo-
ByBaTM He pigwe Hixx yepe3 15 M, a TakoX Yy Micuax MpUKNadeHHs 30CepemKeHUX HaBaHTaXeHb i
nepenomiB MNosiCiB.

19.17 B 0gHOGONTOBMX 3'€QHAHHAX €MTEMEHTIB PELLITOK (PO3KOCIB i PO3MipOK), OKPIM THX, LLLO MNOCTINHO
npautoTb Ha Po3TAr, NPU TOBLUWMHI Nonuui Ao 6 MM i3 cTanen 3 rpaHuueto TekydocTi go 380 H/MMm2
BiJCTaHb Bif Kpato enemMeHTa 4o LieHTpa OTBOPY Y340BX 3ycunng gonyckaeTtscs npunmatu 1,35d (oe d —
diameTp oTBopy) 6e3 gonycky y Oik 3MEeHLLIEHHS NPU BUFOTOBIIEHHI €NEMEHTIB, NPO O MNOBUHHO ByTH
BKasaHo B NpoekTi. [1pn uboMy y po3paxyHKy Ha 3MWUHAHHS efeMEHTIB, WO Cnony4arTbCs, KoedilieHT
yMOB po60Tu 3'€aHaHHSA 3rinHo 3 dopmyrnoto (16.13) cnia npunmatn v, = 0,65.

B ogHo6oNTOBUX 3’€AHAHHAX €neMEHTIB, L0 MOCTIMHO NPaLoTb Ha po3TAr (TArM Tpasepc, ene-
MEHTIB, WO NPMMUKaOTb A0 BY3MiB KPiNfeHHs NPOBOAIB i TPOCIB, i B MiCLAX KPIMfEeHHs yCTaTKyBaHHS),
BiiCTaHb BiJ Kpato enemMeHTa [0 LeHTpa OTBOPY Y34OBX 3yCUNIA cnif npunuMaTt He MeHLUe Hix 2d.

19.18 Poskocwu, ski npukpinneHi o nosica 6ontamm B 04HOMY BY311i, MOBMHHI pO3TalLOBYBaTUCH, 5K
npasuIio, 3 ABOX CTOPIH MNONMLL MOACHOIO KyTUKa.

19.19 Y 60nTOBUX CTUKAX MNOSACHUX PIBHOMOMMYHUX KYTUKIB YMCNO BONTIB y CTUKY CNif nNpusHadaTu
NapHUM i po3NoAINATA OONTU NOPIBHY MiXK MONMUSAMUN KyTHKA.

KinbkicTe 60MTiB Npy OQHOPSAHOMY | LWIAXOBOMY iX pO3TallyBaHHi, @ TakoX KinbKiCTb nonepeyvyHnx
psaiB 60nTiB Npu 4BOPSIAHOMY iX pO3TallyBaHHi Crig npuaHavaTn He Binblue HiXX M'aTb Ha OAHIN nonuui
KyTUKa 3 KOXXHOro BOKY Bif CTUKY.
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20 JOOATKOBI BUMOIU LWOAO NMPOEKTYBAHHA KOHCTPYKUIA AHTEHHUX CNOPY[,
3B’A3KY 3ABBULLKWU 1O 500 m

20.1 Npw NpoeKTYBaHHiI KOHCTPYKLiA aHTEHHUX cnopyp 3B’s3Ky crig nepenbavaTi:

— 3HWXKEHHS aepognHaMivYHMX BNIMBIB Ha CMOPYAY | OKpeMi il enemeHTy;

— pauioHanbHWIN PO3MoAin 3yCunb B efeMeHTax KOHCTPYKLIN LUNSAXOM BUKOPUCTaHHSA nonepeaHboro
Hanpy>XeHHs.

20.2 Ina koHcTpykuii AC cnig, sk npaBuio, 3acTocoByBaTh cTani BignosigHo Ao Tabnumui .2 (okpim
ctanen C390K, C590, C590K) i Tabnuu,i I".3.

Knacudikauito koHcTpykuin AC Ta BigHeCeHHs X [0 BignoBigHOI rpynu crig BM3HaYaTh 3rigHoO 3
gopatkom A.

Bbontn (U-nomibHi) ana kpinneHHs BigTsbkok AC cnig 3actocoByBaTW 3i cTanenm 3rigHo 3
OCTY 4484/TOCT 535, aki HaBegeHi y Tabnuui [1.6, okpim ctani mapku CT3kn2-U.

ankn anga U-nogibHmx 6onTiB npunmaTu BignosigHo Ao 6.2.5.

20.3 [1na BiaTSKOK | eNeMeHTIB aHTEHHUX MOMNOTEH Crif 3acTOCOBYBaTU, K NpPaBuUIio, cTanesi kKaHaTh
Kpyrni, BaHTaXHi, LLIO HEe PO3KPY4YOTbCH, OOUHAPHOIO 3BMBAHHS (CriparibHi) abo NOABIMHOIO XpeCTOBOro
3BUBAHHS 3 MeTaneBMM OCEPASM 3a pekoMeHaauisiMuy BignosigHo Ao 6.2.9. MNpu uboMy cnipanbHi kaHaTu
NMOBMHHI 3aCTOCOBYBaTUCA NPU po3paxyHKoBuX 3ycunnsx go 325 kH. Y kaHaTax cnig 3actocoByBaTu
CTaneBui KpYrnui KaHaTHUIM OpiT HAanBIinbLIMX giaMmeTpiB Mapky 1. [lonyckaeTbCa 3aCTOCyBaHHS KaHarTiB,
LLO PO3KPYYYHOTbCH, NpU NOAOBXEHHI Ha 25 % 06B’A3yBaHb 3 M’SIKOr0 OLMHKOBAHOIO APOTY MO KiHUAX
KaHaTiB.

3axucT cTaneBux KaHaTiB Bif KOpO3ii cnig BMKOHyBaTy 3rigHo 3 gogatkom B ICTY b B.2.6-193.

[ns BigTs»KOK i3 BOygOBaHMMM i3011STOPaMM ropiLLKOBOro TUMY Criig 3aCTOCOBYBATU CTaneBi kKaHaTu
3 HEMeTareBMMN ocepasiMm, SKLLO Lie A0MNYCKAETbLCA pagioTEXHIYHUMWN BUMOramu.

[nsa BiATSKOK i3 3yCUnnsMu, WO NepeBULLYIOTb HECYYY 34aTHICTb KaHaTiB 3 Kpyrroro ApoTy, Aonyc-
KaeTbCHA 3aCTOCYBaHHS CTaNeBUX KaHaTiB 3aKpUTOro TUNYy i3 3eTonoAgibHMX i KMTMHOMNOAIOHMX OLMHKOBaHMX
apoTi..

20.4 KiHui cTaneBux KaHaTiB y CcTakaHax abo mydTax cnig 3akpinnoBaTé 3arivBKOK LIMHKOBMM
cnnasom LIAM 9-1,501 arigHo 3 [ICTY 2774.

20.5 [1na enemeHTIiB aHTEHHUX NONOTEH CNif 3acTOCOBYBaTK NPOBOAM BignosigHo Ao Tabnuui b.2.
3acTocyBaHHA MigHUX NPOBOAIB AOMYCKAETLCA TiNbKM Y BUMNAAKaX TEXHOMOrYHOT HEOOXiAHOCTI.

20.6 3HayeHHs1 po3paxyHKOBOro onopy (3ycunns) po3TaryBaHHIO NPOBOAIB i APOTiB cnig npuamaTu
TakuMm, WO [OOPIiBHIOE 3HAYEHHK PO3PUBHOIO 3YCWMNS, BCTAHOBIIEHOMY AepKaBHMMW CTaHOapTamu,
nodineHomy Ha KoedilieHT HadinHOCTi 3a MaTepianom vy,

a) Ana anoMiHieBUX i MigHWX NpoBoaiB v, = 2,5;

0) Anga ctaneantoMiHiEBUX NPOBOAIB MPU HOMIHANBHUX Nepepisax, MMZ:

16125 —Ym = 2,8;
35-95 —Ym = 2,5,
120 i 6inbwe —vy,, =2,2;

B) AnA GimeTaniyHux cTanesoMigHmx ApoTis v, = 2,0.

20.7 Mpu po3paxyHkax KoHCTpyKLUin AC cnig npunmaTn koedilieHTn ymoB poboTu BigNoBigHO 40 5.4;
16.2 i popaTtka E, a Takox 3rigHo 3 Tabnuueto 20.1.
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Taobnuusa 20.1 — KoediuieHTn ymoB pobOTU Npu po3paxyHkax KOHCTPyKLUih AC

EnemeHTn KOHCTpYKLin KoediuiexTn ymos
pobotn vy,

[MonepeaHbOo HaMpPY)XeHi eNeMEHTU PeLLiTOK 0,90
dnaHui:

KifibLLEeBOro Tuny; 1,10

pewTn TMnis 0,90
CTtanesi kKaHaTV BiATSHXOK WO ab0 enieMeHT aHTEHHUX MOSIOTEH NPW X KifbKOCTi:

3-5 BigTAKOK y Apyci abo enemMeHTiB aHTEHHUX MONOTEH; 0,80

6-8 BIATSKOK Y SpYCi; 0,90

9 i GinbLue BiATAXOK Y ApYCi 0,95
3akpinneHHs KiHUIB Ha KOyLi 3aTuckadamn abo TOUYKOBE ONpecyBaHHS Y BTYNLUi 0,75
OOnneTeHHs KaHaTa Ha KoyLwi abo izonaTopi 0,55
EnemeHTm' Kp.iI'IJ'IeHHﬂ BiOTSKOK, aHT?HHMX NosiI0TEH, MPOBOAIB, MiAKOCIB 4O OMNOPHUX 0.90
KOHCTPYKLUiM | aHKepHUX yHAAMEHTIB ’
AHKepHI Tspki 6e3 pisabboBUX 3’€AHaHb NpKU poOOTI iX HA PO3TAr 3 BUTMHOM 0,65
MpoByLWMHU Npu pobOTi Ha Po3TAr 0,65
HeTani kpinneHb i 3'egHaHb CTaneBnx KaHaTiB:

MEXaHi4YHi, OKpiM OCel LLIapHIpIB; 0,80

OCi LWapHIipiB Npy 3MUHAHHI 0,90

20.8 BigHOCHI BiOX1IEHHs1 Onop He NOBUHHI NepeBULLYBaTU 3HaYeHb, BKa3aHnx y Tabnumui 20.2, okpim
BiAXMNEeHb 0Nop, A5s AKX BCTAHOBMEHI iHLWi 3HAa4YeHHS TeXHIYHUM 3aBAaHHAM Ha NPOEKTYBaHHS.

Tabnuua 20.2 — BigHOCHI BigxnneHHst onop

Bug HaBaHTaXXeHHsI BigHOCHI BigxuneHHs (4o BUCOTH)
BiTpoBe abo oxeneaHe HaBaHTaXEHHS 1/100
OOHOCTOPOHHBO NiABILLIEHI A0 ONOPU aHTEHU 3a BIACYTHOCTI BITPY 1/300

20.9 MNMpn guHamiyHOMY po3paxyHKy Ornopy Macy 3akpinfieHoro 40 Onopu aHTEeHHOro MnosioTHa Bpa-
XOBYyBaTu He cnia.

20.10 3HayeHHsa BITPOBOro i OXerlefHOro HaBaHTaXeHb 4OMYCKaeTbCA NpuUMaT Ha BUCOTI cepe-
OVHW apyciB cToBbOypa Lwornm abo B ABOX TpeTUHax BMCOTM MiOBICY FHYYKOro enemeHTa (BigTsKKM) i
BBaXKaTy Lii 3Ha4EHHS PIBHOMIPHO pO3MnoaineHnMm no AOBXUHI Apycy abo enemeHTa.

20.11 3ocepempkeHi cunu B NPOroHi BIATSXKOK LLIOrM Big Macwu i3onaTopis, BiTPOBOro i oxenegHoro
HaBaHTaXXeHb Ha HUX OOMYCKAETbCA MPUAMATW Y BUIMAAI €KBiBaNeHTHOro PiBHOMIPHO pPO3noAineHoro
HaBaHTaXXEHHS.

20.12 lMpwu po3paxyHKy noxunux enemeHTiB AC (BIATSKOK LLUOrM, €NEMEHTIB aHTEHHUX MOSOTEH,
nigKociB) crnig BpaxoByBaTW TifbKM MPOEKLiH0 HABaHTaXeHb, LLO Ail0Tb Ha HUX, HanpaeneHy nepneHau-
KyNspHO [0 OCi ernieMeHTa abo Noro xopaw.

20.13 LLornu 3 BiaTsPKKaMM NOBMHHI BYTU po3paxoBaHi Ha CTIMKICTb B LLINTIOMY i iX OKPEMUX eNTEMEHTIB
NpY HACTYNHUX HAaBaHTaXXEHHSIX:

— BiJ MOHTa)XHOIO HATArHEHHSA BiOTSXKOK 3a BiACYTHOCTI BITPY;

— BITPOBOro — B HanpsiMi Ha OHY 3 BIOTSKOK;

— OXenegHoro — 3a BiACYTHOCTI BITPY;

— OXXenegHoro i BiTPOBOro — B HanNpsAMi Ha OAHY 3 BiATSXOK.
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Mpwn nepeBipLi CTINKOCTI LLOrnn B LiNTOMY pO3paxyHKOBa curna B CTOBOYpi MOBUHHA OyTN MEHLLIOK HixX
KpuTnyHa cuna B 1,3 pasa.

20.14 Y npoekTi MOBWMHHI OyTM BKa3aHi 3HAYEHHSI MOHTAXHUX HATArHEHb Y KaHaTax BiOTSXKOK 3a
cepeaHbOopiYHOT TeMnepaTypy NOBITPSA B paliOHi BCTAHOBMEHHS LLOMKW, a TakoX 3a TemnepaTypu Big
miHyc 40 °C go nntoc 40 °C.

20.15 MoHTaxHi 3'egHaHHA enemeHTiB KOHCTPYKLIN, SKi nepedatoTb po3paxyHKOBi 3yCcunns, cnig
NPOeKTyBaTK, AK MpaBumo, Ha GonTax knacy TOYHOCTI B i BucokomiyHmx Gontax. Mpn 3HAKO3MiHHMX
3ycunnax cnig, siKk npasunio, NpMMMaTn 3'€4HaHHs Ha BUCOKOMILHNX 6onTax abo Ha MOHTaXXHOMY 3Ba-
PHOBaHHI.

3acTocyBaHHA MOHTaXXHOro 3BaptoBaHHA abo 6onTiB knacy TOYHOCTI A NOBMHHO BYTK y3rogkeHo 3
opraHisauieto, sika 6yge BUKOHYBaT MOHTaX.

20.16 Po3kocu 3 rHy4KiCTHO BinbLue HixK A = 250 npu nepexpecHnx peLuitTkax B MiCLsIX IX MepeTUHaHHS
MOBUHHI CKPINASTUCA MiX cOBOlt0.

IMporvHu posnipok giadparm i eneMeHTiB TEXHOMNOTMYHNX MadaHuymKiB Y BepTUKarbHI | rOpU3oH-
TanbHi NAOLWMHAX He NOBUHHI NnepeBumwyBaTn 1/250 nporoHy.

20.17 Y KOHCTPYKUisX peLliT4acTux orop AdiadpparMy NMOBUHHI BCTAHOBIMOBATUCH Ha BiACTaHi MiX
HUMW, He BiNbLUIN HiXX TpYU PO3Mipy CepeaHbOro NonepeyvHoro nepepisy Cekuii onopu, a Takox B Micusax
NPUKIageHHs 30cepe;keHnX HaBaHTaXKeHb i NnepenomiB NOsICiB.

20.18 bonTtun dnaHueBux 3’eaHaHb TpyO cnig po3MilllyBaT Ha OAHOMY KOIi MiHIMarbHO MOXMIMBOIrO
AiameTpa, sik NpaBuro, Ha PiBHMX BiACTaHAX Mibk 6onTamu.

20.19 EnemeHTK pewitok doepmM, Lo CXoaAaTbCsa B O4HOMY BY3ni, Chif LEeHTpyBaTh Ha BiCb nosica B
TOYL NepeTUHY iX 0cen. Y MiCLSaX MPUMUKaHHA PO3KOCiB A0 doriaHLiB OMNYCKAETbCS iX pO3LEeHTPOBKa, ane
He GinbLUe Hi>XX Ha TPETUHY PO3MipY NonepeYvHoro nepepidy nosica. MNpu po3ueHTPoBLi Ha BinbLUnA Po3Mip
ereMeHTN MOBMHHI PO3paxoByBaTUCS 3 ypaxyBaHHSIM BY3NOBUX MOMEHTIB.

Y Npopi3HMX enemeHTax 3 MIMCTOBOro NpokaTy Afs KPinneHHs po3KOCIB 3 Kpyrnoi cTani KiHeLb Npopisy
cnig 3acBepAnMTL OTBOPOM JiaMeTPOM, SIKUA MOBUHEH BYTK BinbLUMIA HiXX giameTp poskocy y 1,2 pasa.

20.20 BigTsKky B LWOrnax 3 pewitdyactum ctoBOypom cnif LeHTpyBaTh B TOUKY NEPETUHY OCEN NOSICIB
i po3nipok. 3a YMOBHY BiCb BiATS>KKM NOBMHHA NpUMMaTUCA XOpAa.

JIncToBI NPOBYLWINHM ANS KPINEHHS BIOTSXXOK MOBUHHI NigKpinmAoBaTUCL pebpamm KOPCTKOCTI, Lo
obepiratoTh iX Big BUIMHY.

KoHCTpyKLUIT By3niB KpinneHHS BIiATSKOK, SIKi HE BMMCYOTbLCA B TPAHCMOPTHI rabaputn cekuin cToB-
OypiB LWiorn, cnig MpoekTyBaTM Ha OKPEMWUX BCTaBKaxX Yy CTOBOYpi y BUMMSAAi KOPCTKMX rabapuTHUX
diadparm.

20.21 OnopHa cekLuisa LWornm NoBUHHA, Sk NpaBuiio, NPOEKTyBaTUCh TaKot, L0 Nnepegae HaBaHTa-
)KEHHSA Big cToBOypa WOrMun Ha pyHAaMeHT Yepe3 OnopHUI WapHip. 3a BiANOBIAHOIO OOrpYHTYBaHHSA
OOMNyCKAETbCS 3aCTOCYBaHHS OMOPHOT CeKLii, 3aTUCHYTOI Y PyHOAMEHTI.

20.22 KpoHLWTenHW i NiaBICKM TEXHONOMYHNX MarJaHuyuKiB crif po3TalloByBaTU Y By3rax OCHOBHUX
KOHCTPYKLi cToBOYpa.

20.23 HatspkHi npuctpoi (MydTr), siKi CNyryoTb ANS perynoBaHHA AOBXMHM i KPINMEHHS BiOTSXKOK
LLOrM, MOBUHHI KPIMUTUCA OO0 aHKEPHUX MPUCTPOIB FHYYKOK KaHaTHOK BCTaBKOKW. [1OBXMHa KaHaTHOI
BCTaBKM Mi>X TOPLSIMM BTYJIOK NOBMHHA OyTW He MeHLue Hix 20 giameTpiB kaHaTa.

20.24 Ina enemeHTiB AC cnig 3acTtocoByBaTH, SIK NpaBuio, TUMOBI MEXaHIiYHi geTani, Wwo NponLwnm
BUNpobyBaHHA Ha MILHICTb | BTOMY.

Pisbba Ha po3TArHyTUX enemeHTax noBuvHHa npuiMatucsa 3rigHo 3 TOCT 8724; TOCT 9150 Ta
FOCT 24705 (BMKOHaAHHS 3anaguHu pi3bbu i3 3aKpyrneHHaMm).

20.25 Y BigTshKKax LOrI, Ha NpPoBoAax i KaHaTax ropu3oHTanNbHUX aHTEHHUX NOSIOTEH AN raciHHA
BiOpauii cnig nepegbavat NOCNigoBHY YCTAHOBKY MapHUX HU3bkoyacToTHMX (Big 1 My go 2,5 Tu) i
BMcokoyactoTHmx (Big 4 'y oo 40 Iy) BiGporacHukiB pecopHoro Tuny. HM3bko4acToTHI BibporacHukm
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cnig Bnbupartuy 3anexHo Big 4acTOTU OCHOBHOIO TOHY BiATS>KKKM, MpoBoAy abo kaHaTy. BigctaHb s, MM, A0
Micus nigBicky BibporacHuKIB Bif KiIHLEBOrO KpiNneHHs KaHaTy crig Bu3HadvaTtun 3a hopmMyroto:

SZBde\/Z, (20.1)

ne B, — KoediuieHT, wo gopisHioe 0,00041 npu HaTarHeHHi P, H;

d, - OiameTp kaHaTty (gpoTy), MM;
P — nonepegHe HaTArHeHHA B KaHarti (gapoTi), H;
m — Maca 1 M kaHaTy (gpoTy), Kr.

Bucoko4acToTHi BiOporacHuMkM BCTAHOBIIOKTLCS BULLIE HU3bKOYACTOTHMUX Ha BiacTaHi S. MNpu npo-
roHax MpPOBOAIB i KaHaTiB aHTEHHMX MOMOTEH, Wo nepesuwytoTb 300 M, BiGporacHuku crig BCTaHOB-
NIOBATM HE3aNEXHO Bi pO3paxyHKy.

[nsa raciHHg KonmBaHb TuNy "ranonyBaHHA" crig 3MiHIOBATW BiflbHY AOBXMHY KaHaTy (mpoBoay)
noBoaKamu.

20.26 AHTeHHI cnopyam pagio3s’si3ky HeobxiaHO hapbyBaTy CMyramm KONbOPOBOro MapKyBaHHS, LLIO
YepryrTbCs, 3rigHO 3 BUMOraMu MapKyBaHHS i CBITNOOrOpOAXKEHHSA BUCOTHUX nepeLukos [9].

20.27 MexaHiydHi getani BigTs»KOK, apMaTypu i30NsTOPIB, a TAKOX METU3U, K NPaBuIio, NOBUHHI OyTn
OLUMHKOBaHUMMW.

21 JOOATKOBI BUMOI' LLOAO NMPOEKTYBAHHA PIYKOBUX MNAPOTEXHIYHUX CMOPY[L

21.1 1N KOHCTPYKUIN rigpOTEXHIYHMX Cnopyh Chid, sk npaBuio, 3acTOCOBYyBaTW CTasi BignoBigHO
0o Tabnuui .2 (okpim ctanen C590, C590K) i Tabnuui .3, a Takox 3a BiAMOBIAHOIO TEXHIKO-EKOHO-
Mi4HOro o6r'pyHTYyBaHHs ctanb mapku 16/ 3rigHo 3 TOCT 6713.

KaTeropii KOHCTPYKLIN TFAPOTEXHIYHMX cnopyn i iX eneMeHTIiB 3 ypaxyBaHHAM MPU3HAYEHHs Ta
HanpyXeHoro CTaHy AoMnyCKaeTbCA NpMnMMaTK 3rigHo 3 Tabnuueto A.1; BigHeCeHHs iX 40 BigNOBIAHOI rpynu
cnif BU3Ha4aTu 3rigHo 3 AgodaTkom A.

21.2 lMpn pospaxyHkax CTaneBuX KOHCTPYKLiMA PIYKOBMX MAPOTEXHIYHMX crnopynd cnig npuamatiu
koediuieHT ymoB poboTu BignosigHo 0o 5.4 Ta 16.2, a Takox BignoBigHo Ao tabnuui 21.1.

Ta6nuua 21.1 — KoediuieHT yMmOB poboTU ANsi METANOKOHCTPYKLIN PiYKOBMX FMgPOTEXHIYHUX Cropya

KoediuieHT ymoB pobotu v, npm
EfeMeHTH KOHCTPYKLl CMOMnyYeHHsIX HaBaHTaXeHb

OCHOBHUX ocobnuemx

1 EnemeHTn TpybonpoBoAiB, OKpPiM OBLLUMBOK MIIOCKMX 3armyLUoOK,
npv po3paxyHKy Ha BHYTPILLHIA TUCK €3 ypaxyBaHHSI MiCLLEBOrO 0,70 0,95
Hanpy>XeHHs

2 EnemeHTn TpyOonpoBoAiB, OKPiM MIAOCKMX 3arnyLlok 6e3
©anoyHoI KNiTKKN, NpY PO3paxyHKy Ha BHYTPILLHIN TUCK 3 1,10 1,50
ypaxyBaHHSAM MICLIEBOrO HanpyXeHHs

3 3arnywku TpybonpoBoaiB nnocki 6e3 6anoyHol KniTkm npu

pO3paxyHKy Ha BHYTPILLUHINA TUCK 0,55 0,70
4 EnemeHTun TpybonpoBoAiB Npu po3paxyHKy Ha 30BHILLHIA TUCK:
00O0MOHKM NPAMOIIHINHNX AINAHOK i KOMiH 0,80 0,90
KinbLisi >)KOPCTKOCTI 0,65 0,75
5. AHKepwm NNocKknx o6nmLBaHb 0,85 -

21.3 Ctanesi KOHCTPYKLi, SiKi He 3a3Hal0Tb Aii BOOHOro cepeaoBuLla, chig NpoeKkTysaTh BignoBigHO
0o posginis 5 — 16.
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Mpn po3paxyHKy KOHCTPYKLiN, WO 3a3HatoTb Ail BOOHOro cepeaoBuLla, chig npuimatit KoedilieHTun
HaginHocTi BignosiaHo oo bH B.2.4-3.

21.4 Po3paxyHOK Ha BUTpMBAIiCTb TPIAHMKIB i pO3BUIOK TPyOOMPOBOAIB AONYCKAETLCS NPOBOAUTHU
3rigHo 3 posginom 15, akwo B 3aBAaHHI HA NPOEKTYBaHHSA 00yMOBIeHa HAasiBHICTb MybCyHYOl CKIaaoBoi
TMCKY NMOTOKY B Tpy©onpoBoai.

Po3paxyHOK Ha BUTpMBAarniCTb efneMeHTiB, dKi 3a3HalTb OBOBICHOIMO PO3TAry, AOMYCKAETbLCS MpOo-
BOANTW TOYHILLMMM MeTod4amm 3 ypaxyBaHHSAM (PaKkTUYHOrO HaNpy>XeHOro CTaHy.

21.5 lNnocki 06nu1LoBaHHA kKaMep 3aTBOpPIB | BOAOBOAIB CNif po3paxoByBaTu HA MILHICTb Npu:
— TUCKY CBXOYKITa4eHOoro 6eTOHY i LEMEHTHOMO PO34MHY, KU iH EKTYETLCS 3a OONMNLIIOBAHHS;
— (hinbTpauinHomy TUCKy Boau B 3a0bnuutoBanibHOMY OETOHI 3 ypaxyBaHHSM TUCKY BOAW Y BOOOBO,.

21.6 Pob6oui wnaxu nig KonicHi i KOTKOBI 3aTBOpY Cif pO3paxoByBaTW Ha MILHICTb MPU 3rUHI i
MiCLLEBOMY 3MWHaHHI MOBEPXOHb KOYEHHS, MPU MICLLEBOMY CTUCKY CTIiHKM, NMpW CTUCKY OeTOoHy nig
nigoLBolLo.

21.7 TpybonpoBoau 3 fiameTpamu, Lo 3MiHIOTLCA MO AOBXWHI, NOBMHHI ByTV po3aineHi Ha JinsHKx
3 MocCTiiHUM diameTpoM. MNepexig Big ogHoro giameTtpa Tpyou A0 iHWOro NOBUHEH BUKOHYBATUCH KOHIY-
HUMK obuyaikamm abo naHkamu.

22 NOOATKOBI BUMOTI'U LLLOOO NMPOEKTYBAHHA BAINOK I3 THYYKOIO CTIHKOKO

22.1 Po3pi3Hi Ganku i3 rHy4kor CTIHKOK CMMETPUYHOrO [4BOTaBPOBOro Mepepisy, Lo HecyTb CTa-
TWYHE HaBaHTaXEeHHS i 3rMHalTbCS B NIOLWMHI CTiHKK, cnif, K NpaBurio, 3aCTOCOBYBAaTU NpU HaBaHTa-
XKEHHI, sIke ekBiBaneHTHe piBHOMIpHO po3noaineHomy Ao 50 H/mwm, i npoekTyBaTtu 3i cTani 3 rpaHuuero
Teky4ocTi Ao 345 H/mm>.

22.2 MiuHicTb po3pi3HnXx 6anok cMMeTpMYyHOro ABOTABPOBOro Mepepisy, siki HECYTb CTaTU4YHE Ha-
BaHTaXXEHHS | 3rMHATLCA B NIIOLWMHI CTiHKM, YKPINMEHOoi TiNbku nonepeyHnmmn pedpamu >XOPCTKOCTI
(pyicyHOK 22.1), 3 yMOBHOIO MHYYKICTIO CTiHKM 6 < A, <13 (aogatok X), cnig nepesipaTv 3a (opMyrioto:

(Yn/\/’//\ﬂu)4 +(v,,Q/Q,,)4 <1, (22.1)

e Mi Q — 3Ha4yeHHA MOMEHTY i NoNepeYHoi cunm B JaHoMy nepepisi 6anku;

M, - rpaHu4He 3HaYEHHS MOMEHTY, L0 OBUMNCMIOETLCS 3@ hOPMYIIOH:
A
M, =R t,n2| 2850, 1 (22.2)
twhy My
ne A —nnowa nepepisy nosica 6anku;
Q, - rpaHWNYHe 3Ha4YeHHs NoMnepeyHoi CUnK, Wo 0BYNCIIOETLCS 3a (POPMYIIOHD:
Q, =Ryt h, TC'+3,3(1—TC'J P = (22.3)
Rs s J1+ o

Ae T, i P — KPUTUYHE JO0TUYHE Hanpy>XeHHS i BiAHOLLIEHHA PO3MIpiB BIACIKY CTiHKM 3riaHo 3 9.5.3;
Bp — KoeqilieHT, Wo obuncnoeTbea 3a opMynamu:
npno, <0,3

B, =0,05+50, >0,15, (22.4)
npn0,03<a, <0,1
B, =0,11+3a, <0,40, (22.5)
sW.__
ne o, :%(hf, +a?), (22.6)

t,h,a
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TYT W,,in — MiHiManbH1Min MOMEHT OMopy TaBpOBOro rnepepisy, Lo CKagacTbes i3 CTUCHYTOro rnosica
Ganku i OiNAHKM CTiHKKM, WO NPUMMUKae A0 Hboro, 3asBuiku 0,5t /E/Ry (wono BnacHoi

OCi TaBpa, napanenbHoi nosicy 6anku);
a — BiICTaHb MiXK OCAMM MonepeyHnx pebep KOPCTKOCTI.

I_J 1-1

a «L|+

1

PucyHok 22.1 — Cxema 6anku 3 rHy4Kko CTIHKOH

22.3 lNonepeyHi pebpa »OpPCTKOCTI, MepPepi3 AKMX Crlig NpUNMaT HE MEHLLIMM HiDK BU3HAYEHO 3rigHo 3
9.5.9, NoBMHHI BYTU po3paxoBaHi Ha CTIMKICTb SIK CTPWXKHI, CTUCHYTI cunoto N, sika BU3HaA4YaeTbCs 3a
dopMynoto:

N=3,3Rstwhw(1—%f] Bb”z. (22.7)
s J1+p

3HadeHHa N cnig npuAMaty He MEHLUMMMK 33 3HAYEeHHsI 30CepeKEeHOro HaBaHTaXEHHSs, po3Ta-
LLIOBAHOro Hag pebpom.

Po3paxyHKoBY JOBXWUHY CTPWKHA Crif NpuimaTu Iy = hW(1 -(1-Bp )), arne He MeHLLO Hix 0,7h,,.

CnmeTpuyHe ABOCTOPOHHE pebpo cnif po3paxoByBaTh Ha LieHTparnbHUIN CTUCK, OAHOCTOPOHHE — Ha
No3aLeHTPOBUN CTUCK 3 EKCLIEHTPUCUTETOM, SIKMI OOPIBHIOE Bi4CTaHI Bid OCi CTIHKM 40 LIEHTpA TSXKIHHSA
PO3paxyHKOBOro nepepidy CTPUKHS.

Y po3paxyHKOBUI Mepepi3 CTPWXKHA Chig BKNOYaTU nepepid pebpa XOPCTKOCTI Ta CMYrn CTiHKM
wmpuHoto 0,65t /E/Ry i3 KOXKHOT CTOPOHK pebpa 3rigHo 3 X.5, gopaTtka X.

22.4 [linsHky cTiHKK ©ankyu Hag onopoto chnif yKpinmoBaTn ABOCTOPOHHIM ONOPHUM pebpom >KopcT-
KOCTi Ta po3paxoByBaTtu 1Moro 3rigHo 3 9.5.13.

Ha BiacTaHi, He MeHLWIn HiX WiprHa pebpa i He BinbLwin HixX 1,31, /E/Ry BiJ onopHoro pebpa, cnig
BCTaHOBOBATK A0AATKOBE ABOCTOPOHHE pebpo XKOPCTKOCTI po3MipoM BignosigHo oo 22.3.

22.5 Crinkictb 6anok He cnig nepeBipATM Mpu BUKOHaHHI BMMOru 3rigHo 3 9.4.4, a) abo npwu
PO3paxyHKOBIN AOBXMHI I, < 0,21b; /E/Ry (A€ bs— WMpUHa CTUCHYTOro nosica).

22.6 BigHOLLIEHHS LUMPWHM 3BUCY CTUCHYTOrO Nosica A0 MOro TOBLLMHM MOBUHHO ByTY He BinbLUMM HiX

0,38 E/Ry.

22.7 MicueBe HanpyXeHHs ¢ ;. B CTiHLi 6anku 3rinHo 3 X.7, ake Bu3HavaeTbes 3a popmynamm (9.6)

Ta (9.7), noBuHHO ByTM He Ginbwum Hix 0,75R
dopmynoto (9.9).

y» MPU LbOMY 3HauYeHHst los cnin obuucniosaTn 3a
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22.8 Tpu BU3HAYEHHI NPOrMHy Ganok MOMEHT iHepLii nonepeyHoro nepepisy GpyTTo Banku cnig
3MeHLlYBaT! MHOXEHHAM Ha KoediuieHT o =1,2-0,033A, Ana 6anok 3 pebpamu B MpPOroHi i Ha

koediuieHT o =1,2 —0,033XW —h,, /- nns 6anok 6e3 pebep B NPOroHi.

22.9 MicueBe HanpyXeHHs G ;. B CTiHUi 6anku, ake BU3Ha4YeHo 3a hopmMynot (9.7), NOBUHHO ByTw
He BinbLue 0,75R,,, npn LbOMY 3HaYEHHS I cnig Bu3Ha4vaTu 3a popmyrioto (9.8).

22.10 BipHowweHHs nnowy nepepisis nosica Ta CTiHkM o; = Ay /(t, h,,) HE MOBUHHO MepeBuLLyBaTH
rpPaHNYHNX 3HaAYEHb o ¢, , BU3HAYEHNX 3a hOPMYIIOH0:

3
o, :1;)3(1,34—412Ry/5). 22.8)

w

22.11 Y 6ankax BignosigHoO A0 22.1 3 YMOBHOI THYYKICTIO CTiHKM 7 < XW <10 npwu Aaii piBHOMIpHO

pO3MoAiNeHoro HaBaHTaXXeHHs abo Mpu YKUCHi 30cepeKeHMX OOHAKOBUX HaBaHTaXKeHb B MPOrOHi 5 i
GinbLue, sKi po3TalloBaHi Ha PiBHMX BiACTaHAX OAHE Bif OOHOrO i Big 0Nnop, 4OMYCKAETbCSA HE YKPINmoBaTy
CTiHKY B MPOroHi nonepevyHMmn pebpammn 3a pucyHkom 22.1, npu LbOMY HaBaHTaXXEHHSI NOBUHHO OyTn
npuknageHe CUMETPUYHO BiJHOCHO MAOLUHK CTiHKK (ZoaaTok L).

MiuHicTb Taknx 6anok cnig nepesipATy 3a hopMyroto:

[ A |
yaM/R 2| LA s oy, (22.9)
ne & — KOeWILiEHT, LLIO BPAXOBYE BB MONEPEYHOT CUMM Ha HecyYy 34aTHICTb 6arku, | BU3Hava-

€TbCS 32 POPMYIIOH0:
8 =1-5,6Ah,, /(Af]). (22.10)
Mpu ubomy crig npuimatu t; > 0,3%,t, Ta 0,025<A¢h,, /(A1) <0,04.

23 NOOATKOBI BUMOTI'U LLOOO NMPOEKTYBAHHA BAINOK 3 NEP®OPOBAHOIO CTIHKOKO

23.1 bankn 3 nepdopoBaHO CTIHKOK CRig NPOEKTyBaTWM 3 MPOKaTHMX [BOTaBPOBMX Banok, sk
npaswuIio, i3 ctani 3a rpaHuueto TekyvocTi go 440 H/MM?.
3BapHi 3’eAHaHHSA CTIHOK Cnif BUKOHYBATW CTUKOBMM LLBOM 3 MOBHWM MPOBapPOM.

23.2 Po3paxyHOK Ha MiUHicTb ©anok, Wo 3rMHatoTbCs B MIIOLWMHI CTiHKM (pucyHok 23.1), cnig
BMKOHYBaTK 3a oopmynamu Tabnuui 23.1.

S 1-1
=L a L 1 y
.l- had ] X,] |74 £ X1
[ 2 T <
- S| <
- X | X
T LLl11 [s2] <5
<€ L IS
- X2 < X2
- 4 1
- |.T'3 y

PucyHok 23.1 — Cxema gingHkn 6anku 3 nepopoBaHO0 CTiHKO
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Tabnuusa 23.1 — dopmynu 4na po3paxyHKy Ha MiLHICTb nepepisis 6anku

dopmynu ons po3paxyHKy Ha MiLHICTb nepepisiB 6anku (pucyHok 23.1)

BEPXHbOro TaBPOBOIo HWKHBOIO TaBPOBOIo OMOPHOTo
TaMhy + 7, Q48 1 voMhy + e

R, 1.1, 2R, v, W Towas| g v I 2Ry, W
y1yc X y1Yc 1,max y2 Ye Ix y2 Te W2 max

IN

Toyka 1 <1

FASER <1

YnYUMd'l " 'Yn"/uQ1a T 4 YnyuMdZ + YnyuQZa <1 RSYC tah3
OYKa

Ru1 Yc Ix 2F‘>u1 yc W1,min Ru2 yc Ix 2Ru2 yc W2,min

IA
N

Touka 2

Mpumitka. M — 3rnHanbHUA MOMEHT B Nepepisi 6anku;
Q4 i Qu — nonepeYHi cmnu, Wo CrnpMnmMaloTbCa TaBPOBUMU Nepepizamu i JOPIBHIOTb

I /
Q=Q—" - T1aQ,=Q—2—,
LA A

ae Q — nonepeyHa cuna B nepepisi 6anku;

111l — MOMEHTY iHepULii BEpXHBbOTO i HMXXHBLOIO TaBPOBMX MNEPEPI3iB LOA0 BNACHUX OCEN, napanenbHuX
nonuusim;

Q3 — nonepeyHa cuna B nepepisi 6ankn Ha BiacTaHi (¢ + s — 0,5 a) Big onopu (pucyHok 23.1);

I, — MOMEHT iHepLil nepepidy 6anku 3 0TBOPOM LLOAO OCi X-X;

Wi max | W4 min — HaNBINbLINIA Ta HANMEHLLMA MOMEHTU OMOPY BEPXHLOrO TaBPOBOIO Mepepiay;

W5 max | Wo min — T€ CaMe HIDKHBOTO TaBpOBOro nepepisy;

Ry1, Rut, Ry, Ry2 — pO3paxyHKOBi OMopu npokaTty Af1s BEPXHBOTO i HKHBbOMO TaBPOBMX Nepepisis.

23.3 PospaxyHok Ha CTinkicTb 6anok cnig BMKOHyBaTW 3rigHo 3 9.4.1, npyn LbOMY reoOMeTPUYHI
XapaKkTepucTMKkn HeobXiaHO obumcnioBaTn AN nepepisy 3 OTBOPOM.

Crinkictb 6anok He cnig NepeBipsATY NpU BUKOHaAHHI BUMOT 3rigHo 3 9.4 .4.

23.4 B onopHux nepepisax cTiHky 6anok npu h4/t, > 40 (oe t, — MeHwa ToBLUMHA CTiHKW) cnif
YKpinmoBaTu pebpamu 3OpCTKOCTI | po3paxoByBaTh 3rigHo 3 9.5.13, npu LboMy B ONOpPHOMY nepepisi cnig
npunmaTn ¢ > 250 mm (prucyHok 23.1).

23.5 Y nepepisax 6anku npu BiAHOWEHHI hg4/t, >2,5‘/E/Ry abo npu HeBWMKOHaHHI BUMOT Biano-

BiAHO 00 9.2.2 cnig BcTaHOBMNOBaTK pebpa »XOpCTKOCTI 3rigHo 3 9.5.9.

3ocepekeHi HaBaHTaXKeHHs Ccnig po3TalloByBaTU Tifbku B nepepizax 6anku, He ocrnabneHux oT-
BOpaMM.

[Insi CTUCHYTOrO TaBPOBOTO Nepepidy NP1 YMOBHIi rHy4YkocTi 0,8 < A < 4 BiHOLLEHHS PO3paxyHKOBOT
BMCOTU CTiHKM TaBpa [0 TOBLUWHM Npu 1< by /h 4 < 2 HE MOBMHHO NepeBULLYBaTU 3HaYEHb, SKi BU3HA-

YalTbCA 3a (POPMYIIOHD:
hﬁ1:4a40+op7x{ﬁ+025/2—1%} E , (23.1)
tw hef1 Ry

ne hgy — po3paxyHKOBa BMCOTa CTIHKMU TaBpa;

A — YMOBHa rHyYKiCTb, sIKy cnig npuimatu 1,4;

bs  — wwupuHa nonwuui Taepa.

23.6 Npw BU3HAYeHHi NporuHy 6anok 3 BigHOLWeHHAM [ /h ¢4 > 12 (ne | — nporiH 6ank1, MM) MOMEHT
iHepLiT nepepi3y H6anku 3 0OTBOPOM Crig MHOXMUTU Ha KoediuieHT 0,95.
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24 IOOATKOBI BUMOTI'U LLLOAOO NMPOEKTYBAHHSA EJNIEMEHTIB ABOTABPOBOIO
NEPEPI3Y 3 TO®POBAHOIO CTIHKOIO

24.1 3aranbHi pekoMeHAauii

24.1.1 B enemeHTax cknageHoro ABOTaBpoOBOro nepepidy Ans NigBULLEHHS X CTIMKOCTI Ta 3HUXKEHHSA
MEeTaNoEMHOCTI 3aCTOCOBYIOTb MOMepeyvyHo rodypoBaHi CTiHKW. [MonepedHo rodpoBaHi CTiHKM MOXYTb
ckragaTtuca 3 TpaneueiganbHUX, TPUKYTHUX abo XBUMSCTMX rodpiB. [logaTkoBi BUMOIM LLOAO MPOEKTY-
BaHHSI pO3pobrieHi Ans eneMeHTiB 3 XBUIISACTOK (CMHYCOIOHON) MnonepeyHO-rodpoBaHOK CTiHKO
(pncyHok 24.1).

KoHcTpykKUii i3 ABOTaBpiB 3 rodopOBaHO CTiHKOI, B TOMY YMChi i BicTanesi, peKoMeHOyeTbCH BigHO-
cutn go 1-ro knacy — HOC 3rigHo 3 5.3.6 i po3paxoByBaTu, K NpaBumio, B Mexax NpyxHuUx gedopmaLin.

ToBLUMHY roOpOBaHNX CTIHOK PEKOMEHAYETLCS NPU3HAYaTN HEe MEeHLUE HiX 1,5 MM.

PospaxyHkoBuMK napamMeTpaMmn CKIaZeHOro ABOTaBpPOBOrO Mepepidy 3 XBUMACTOK MOnepevHo
roppoBaHoO0 CTIHKOI (pUCYHOK 24.1) €:

ag  — KpOK rogpis;
hgs  — po3paxyHKOBa BUCOTA CTiHKW, LLIO [JOPIBHIOE B 3BapHUX Bankax 3 rojppoBaHo0 CTIHKO
MOBHIN BUCOTI CTiHKN — h,;
ty — TOBLUMHA roppOBaHOi CTiHKU;
f — BUCOTa XBWIi ropa;
. . 2.2 2
s — PO3ropHyTa AOoBXMHa NiBXBUNI rodpa s = a, (1 +nf /1638) .

Pekomengauii woao smbopy napameTpiB rodopoBaHOi CTiHKK:
— THYYKICTb rodppoBaHMX CTIHOK peKOMeHaYyeTbcA npusHayaTtn B mexax A, < 200...500;

— YMOBHa rHyuKicTb nanerti rodpa &, =s/t,, R, /E <2,3.
MapameTpu rocopis, Sk NpaBunio, cnig npuMMaT Takumu, Wwob Bynu 3abeaneyeHi ymoBH, 3a SKMX

Tpcr > Tocrs
— KPUTUYHI HanpyXeHHS MiCLeBOi BTpaTK CTIMKOCTi roppoBaHoi CTiHKM (NaHeni rogpa), ki
BM3Ha4aloTbCs 3rigHo 3 24.3.8;
Toer — KPUTUYHI HaNpyXeHHs 3aranbHol BTpaTh CTIMKOCTI roppoBaHOI CTiHKM, siki BUSHaYatoTbCs
3rigHo 3 24.3.9.

[Mosicn pekoMeHAOBaHO BMKOHYBaTW OAHAKOBOrO MonepevyHoro nepepisy i3 nuctoBol ctani. 3a Bia-
NnoBigHOro OBrpyHTYBaHHSA 3BapHi ABOTaBpM 3 rodpOBaAHOK CTIHKOK MOXYTb BUKOHYBaTMCb 3 OAHIEID
BEPTUKaNbHOK BIiCCIO CUMETPII.

he To.cr

lef

lF. b 1l
\ 2-2
G¢ Y1i | )L | |‘2' y? |
- Tt |
TL JJéloc T Y
E Tmax= 1 pl 1 Il x -
—t—— —le e — - | S
| | <
A | | |
Gt | A =
1-1 2 f
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i T
== -—{5"‘4%—*2
<~
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PucyHok 24.1 — Cxema enemeHTa 3 XBUIACTOK (CMHYCOIQHOK) nonepeyHo rodopoBaHO CTiHKO
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24.1.2 [Inqa nosiciB enemMeHTiB ABOTaBPOBOro nepepisdy 3 roppoBaHolo CTIHKOK chif 3acTocoByBaTH
cTani BignoBiaHo Ao Tabnuui .2, ons TOHKMX rodpoBaHmX CTiHOK — cTani 3rigHo 3 ICTY 2834.

24.1.3 Y 3BapHux ABOoTaBpax 3 ropoBaHMMW CTiHKaMW Crig, siKk MpaBuIio, 3acCTOCOBYBaTU OAHO-
CTOPOHHI MOSICHI LWBMW, SIKi BUKOHYHOTbCS aBTOMaTUYHUM (PidLle MexaHi3oBaHMM) 3BaptoBaHHSIM B 3aBOA-
CbKNX YMOBaX.

Y Micugax npuknageHHsa 3Ha4YHUX 30CepeaKeHNX HaBaHTaXeHb Bif KOHCTPYKLIN, WO nexaTb BuLe
abo nNpumuKaloTb 3HU3Y, Y BY3nax KpinreHHs B'A3ei, po3nipok i iHWKMX eneMeHTiB 6inst MOHTaXHMX i
OMNOpHMX pebep pekoMeHOYETLCSA 3aCTOCOBYBATM ABOXCTOPOHHI MOSACHI LUBK, SIKi BUXOOATb 3@ KOHTYpU
enemMeHTa, Lo NpUKPINMeTbes (By3ana), Ha AoBXuHY 30Kk;3 KOXHOI CTOPOHW, Aie K;— KaTeT NOsICHOrO LBa,
LLIO NPUMUKAE [0 CTIHKW.

24.2 Po3paxyHOK ABOTaBpiB 3 roppoOBaHOI CTIHKOIO MNP LIeHTparibHOMY PO3TAry i CTUCKY

24.2.1 Po3paxyHOK Ha MILHICTb efeMeHTIB npu LeHTpanbHOMY PO3TAry i CTUCKY chnif BUKOHYyBaTu
3a dopmyroto (8.1), npuiimaroum 3a A, NIoLLy HETTO ABOX MOACIB ABOTaBpa 3 roPpOBaHOI CTIHKOKO
Ap =Aran +Aron-

24.2.2 Po3paxyHOK Ha CTi/KICTb eneMeHTIB Mnpu LeHTparibHOMY CTUCKY Crlif, BUKOHYyBaTW 3a hopmy-
not (8.3), npunmMatoun 3a A nnoty 6pyTTo ABOX NOACIB 1BOTaBPa 3 roPPOBAHOI0 CTIHKOW A = A; 1 +A;, .

Mpn po3paxyHKy CTIMKOCTi enfeMeHTIB 3 rodhpOBaHOKD CTiHKOI BiAHOCHO OCi ¥ — y KoeillieHT ¢ BU3-
Ha4YaeTbCs B 3aNeXHOCTI Big rTHY4YKOCTI NosiciB ABOTaBpa xy = lof /if, Ae ig— papiyc iHepuii ABOX MOACIB.

[ns HecumeTpuYHNX ABOTaBPIB NEPEBIPSETLCS CTINKICTb KOXXHOMO Nosica B MOro MOLLUHI OKPEMO.

Mpn po3paxyHKy CTIMKOCTi efleMeHTIB 3 ro)pOBaHOK CTIHKOK BiAHOCHO OCi X — X KoediuieHT ¢ cnig,
BU3Ha4yaTW B 3aNeXHOCTI Bif YMOBHOT NPUBEAEHOI THYYKOCTI:

, R 1 [R
Mer =n%x\/?y =—”? X ,/?y (24.1)
X

ae koediuieHT m BpaxoBye BNIMB AedopmaLini 3CyBY B TOHKIM XBUIACTIM ropoBaHini cTiHui. Ons
XBUMNACTUX CTIHOK:

n’E [ Arq +Afo
+

n , (24.2)
GA, 7‘3(

n=_[1

ne §AW — 3Be[jeHa XOPCTKICTb eMfeMeHTIB 3 roppoBaHO0 CTiHKOI Ha 3cyB, H, sika BpaxoBye 36inb-

LLEHHS JOBXUHM rodhpOBaHOI CTiHKM | 064MCNIOETHCS 3a hOPMYIIOHD:
— a
GA, =Gh,t, = . (24.3)
S

Pagiycw iHepuii nepepidy cMMeTpu4HOro ABoTaBpa 3 roppoBaHOK CTiIHKOK 0BUYMCHIOTLCS 3a dhop-
mynamu i, =0,5h,, ae hy =h, +t; — BiOcTaHb MK LLeHTpamu TAXIHHA MOACIB; iy =0,290b;.

24.3 Po3paxyHoOK ABOTaBpiB 3 rohpoBaHOIO CTIHKOK NMPU 3rUHi

24.3.1 Po3paxyHOK Ha MilHiCcTb 6anok 3 rodppoBaHO CTiIHKOK CUMETPUYHOIO BifJHOCHO BEPTUKANbHOI
OCi Nnepepisdy cnig BUKOHyBaTK 3a hopmynamu:
— Npw Lil MOMEHTY B OAHil 3 FONOBHUX MOLMNH

_Myvrn g, (24.4)
Afn h1Ryyc

ne Ap,  — MeHLla nnoLa HeTTo i3 ABOX NOACIB ABOTaBpa;
— Mpu il B nepepisi nonepeyHol cunu

T
Sytn g (24.5)
Rsve
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ae
Q

T, =——\, 24.6
Y hw tw k?» ( )

TyTk, =1,085 —O,OOSXW (npun k, >1cnig npunmatn k, =1),
XW — YMOBHa rHy4KiCTb roopoBaHOl CTiHKM;
— Npu 4ii MOMEHTY Yy 4BOX FOMOBHUX MAOLUHAX
Mytn
Ap hiRyve 1

M

vIn_y oy, (24.7)

yfn Ryyc

ae x — KOOpAMHAaTa TOYKM Nepepisy, WO po3rnagaeTbes, BiGHOCHO MOro rofioBHOI OCi;
nyn — CyMa MOMEHTIB iHepLUiTl NOSCIB HETTO BIAHOCHO OCi y — y.

AKLO MOMEHT My Ji€ B NIIOWMHI 0QHOro nosica, TO Chig BBaXKaTu, WO BiH MOBHICTIO CAPUAMAaETbLCS
LM MOSACOM.

Y pasi ocnabneHHs CTiHKM oTBOpamMu Ans 60MTiB 3HAYEHHS T

Ha KoediLlIEHT a. o, AKMI 0BUNCNIOETLCA 3a hopmyrnoto (9.5).

xy 32 dopmyrnoto (24.6) cnig MHOXWTK

24.3.2 Po3paxyHOK Ha MILHICTb CTiHKM BGarnku, He yKpinneHoi pedpamm XXOpCTKOCTi, Npu Aii MicLLeBOro
HaMpPY>XeHHs G ;. Y MICLAX NpYKNafaHHA HaBaHTaXXEHHS [10 Nosica, a TakoX y ONopHMX nepepizax 6anku
cnig BUKOHyBaTK 3rigHo 3 9.2.2.

24.3.3 lNpu nepeBipyi MiLHOCTI ropoBaHOI CTIHKA MOBUHHA BUKOHYBaTUCb BUMOra 3a hopMysiow
(9.4) B sAKin gonyckaeTbca NpunMaTh ¢, 3a PopmyIoto:

o, =0/ f%S-ks, (24.8)

2.2
nf
5
16a,
TyT 6 — HOpManbHi HanNpy>eHH:A y BiANOBIAHOMY MOACI.
HanpyxeHHs 6 ¢ 1T, B hopmyni (9.4) cnif BUSHA4ATV B OAHIN i Til1 e TOuL| Banku.

Ae KoediuieHT kg =1-

24.3.4 lNMpwn po3paxyHKy Ha CTiNKICTb 6anok ABOTaBPOBOro nepepidy 3 ropoBaHMMKU CTiHKaMM, LLO
3rMHalTLCA B NIOLLMHI CTIHKM | SKi 3a00BONbHATL YMoBaM 24.3.1 1 24.3.3, cnig BUKOHYBaTW NepeBipKy
Ha CTiIlKICTb CTUCHYTMX MOSACIB 32 POPMYIIOH0:

N,
_Dffn o9, (24.9)
9fAr R yYe
ne Af —nnowa 6pyTTo CTUCHYTOrO NOSCa;
(op — KoeqilieHT, K1 BU3HavYaeTbea 3a 8.1.3, K Ans LeHTparbHO-CTUCHYTOrO CTPUXKHS, B 3a-

NeXHOCTI BiO A = lys /i ;
TyT I, BU3HavaeTbca 3a 9.4.2, a ir — padiyc iHepuil nepepidy CTUCHYTOTO Mosica B FOPU3OHTasbHIN
NMOLLMHI.

[na cTMCcHyTOro nosica, BUKOHAHOrO i3 NIMCTOBOI cTani, pagiyc iHepuii nepepidy ob64McnioeTbecs 3a
cdopmynoto i =0,29b;; N; =M, /h,— cuna cTucky B nosci,
ne M; — wmakcumarnbHUiA 3ruHanbHUA MOMEHT B CepeaHin TPeTUHI JOBXUHM Banknm Mix To4YKkamun pos-

KpinmeHHs.

Crinkictb 6anok 3 rodpoBaHO CTIHKOK HE NOTPIGHO NEpPEBIPATH, AKLLO BUKOHYHOTLCA YMOBU 3rigHO 3
9.4.4, ak ans 6anok i3 NNocko CTiHKOK. [py BU3HauYeHHi koedilieHTa p 3rigHo 3 9.4.4 Ta npy po3paxyHKy
yMoBHoI nornepeyHol cunu N 3rigHo 3 9.4.5 npunerni QinsiHk1 CTIHOK 40 CTUCHYTOro Nosica BpaxoByBaTu
He MoTpiGHO.

24.3.5 Tpwn 3ruHi 6anok 3 ropoBaHNMK CTiIHKaMW B ABOX TFONTOBHMX MOLMHAX PO3PaxyHOK Ha
CTINKICTb CTUCHYTOrO nosica cnif BMKOHyBaTW 3a (OOpMyIIoH:
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N
fin <1 (24.10)
(PeAf Ry"/c
ne ¢, — KoedqilieHT, AKUIN BU3HAYaETLCA 3riaHO 3 Tabnuueto 2K.3, AK Ans no3aueHTPOBO-CTUCHYTOrO

CTPWXKHS, B 3aMNeXHOCTI Bif YMOBHOI FHY4YKOCTi CTUCHYTOrO nosica XX = (lp /O,29bf) R, /E

(TyT lp — po3paxyHKOBa [OBXMHa Nosica B MOro NAOLUHI) | NpMBeAEeHOro BiAHOCHOIO eKc-
LEeHTpUCUTETY My; =M-m,

TYT 1 — KoeqilieHT BNNuBy hopmun nepepiay, Sk npuumaetbea n = 1;
6-My
= . (24.11)
N; - by
24.3.6 CrTinkicTb CTIHOK 6Ganok 3 rodppoBaHOK CTIHKOO CIli BBaXKaTu 3abe3neveHoto, K0 BMKOHaHa
yMOBa:
2 2
o T
Tn loc +[ XYJ <1, (24.12)
Ye S 1oc,cr Ter
Ae o — MicueBe HanpyXeHHs y CTiHLi Big 30cepe)XeHOro HaBaHTaXXeHHs, sike Crig Bu3HayaTu
3rigHo 3 9.2.2;
Clocor — KPUTUYHE HANPyXeHHs, Lo 064MCIIOETLCA 32 (HOPMYIIOH:
0,8¢c4R,
Slocer = = . (24.13)
}\'C
TYT C4 — Koe(ilieHT, Lo BM3HAYaeTbCs 3rigHo 3 24.3.7;
Ty — OOTUYHI HAMPYXXEHHS, WO 004YMCITIOTLCS 3rigHO 3 hopmyroto (24.6);
Tgr  — MEHLLE i3 3Ha4eHb KPUTUYHUX HaMpyXeHb MICLIeBOI T, .. Ta 3aranbHoi T, BTpaTH CTit-

KOCTi rodppoBaHOI CTiHKK, SIKi BU3HaYaroTbes 3rigHo 3 24.3.8 1 24.3.9.

24.3.7 [Ina 6anok 3 rodppoBaHoto CTIHKOI KoedilieHT ¢, 'y dhopmyni (24.13) npuiimaeTbes BiANOBiAHO
Ao Tabnuui 24.1, B 3aneXHOCTI Bif, CNiBBIAHOLWEHHA S / h, | 3Ha4eHHA 8, ke 064NCNIOETLCA 3a (DOPMYIIOH
(9.43).

Tabnuusa 24.1 — KoediuieHT ¢

3HaueHHs ¢, Ana ABOTaBpiB 3 rodpoBaHNMM CTiHKaMu npu s / h,,, WO JOPIBHIOE
° <0,1 0,2 0,3 0,4 >0,5
7,73 8,50 9,34 10,30 11,30
2 7,67 8,50 9,50 10,60 11,80
7,57 8,50 9,53 10,70 12,00
>6 7,69 8,67 9,77 11,02 12,40

24.3.8 KpuTudHe Hanpy>XeHHs MicLeBOl BTpaTU CTIMKOCTI NaHesni XBUnsictoro rogpa Toer obuucnito-
€TbCS 32 POPMYIIOH0:

f-s |R
o :1,12[5,34+ JS. (24.14)

Tp 72
Cc

w tw

24.3.9 KputuyHe HanpyXeHHs 3aranbHOl BTpaTu CTIMKOCTI rodpoBaHOi CTiHK T, 0BYMCMIOETLCA

4D,D3
Toor =32,4 1172 (24.15)

2t

w - w

3a oopMysoto:
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Ae D;i D, —>XOpCTKOCTi 3rMHy Mo rofloBHUX HanpsiMkax, H - MM, siki o6umncniooTbest 3a opmynamm:

3
D1=E7thai; D2=ﬂ’ (24.16)
12 (1-v°) S as
ae | — MOMEHT iHepLii rodpa, AOBXNHA AKOrO JOPIBHIOE KPOKY rodopis a; .

24.3.10 lMpwn nepesipui CTINKOCTI rodpoBaHOi CTiHKM 3a hopmyroto (24.13) NOBUHHI BUKOHYBaTUCH
YMOBMW:

a) Yn Ol <075, (24.17)

Yc © loc,cr

0) BENUYMHA EKCLEHTPUCUTETY, 3 KM NepeaaeTbCsl 30CepeakeHe HaBaHTaXeHHs Big eneMeHTa,
LLIO 3HaxoanTbCA BULLE, BiAHOCHO NO3A0BXHbLOI OCi 6anku He noBuHHA nepesuwysatn e < 0,5f.

24.3.11 lodpoBaHi CTiHKM cnig nigkpinnoBaTK nonepevyHMMm pedpamm XOPCTKOCTI, SKLLO B MiCLSX
NpUKnageHHsi BeNUKUX HEPYXOMUX 30CEePeKEHUX HAaBaHTaXeHb i Ha onopax enemMeHTiB 3 roppoBaHo
CTiHKOK He 3abesnedvyeTbCs iX MiLHICTb abo CTinkicTb nNpw nepesipui 3a dopmynamn (9.6) i (24.12)
BignoBigHO. NeomeTpuyHi xapaktepuctukn pebep >XOpPCTKOCTI NOBWUHHI Bignosigatn BuMmoram 9.5.9, a ix
po3paxyHOoK cnifg BUKoHyBaTtu 3rigHo 3 9.5.10 ta 9.5.13.

MepeBipky Ha CTiNkicTb onopHoro pebpa 6ankun 3 rodpoBaHO CTIHKOK BUKOHYBATK 3rigHo 3 9.5.13
6e3 ypaxyBaHHS NigTpMMy4Horo epekTy rodhpoBaHOi CTiHKM.

24.3.12 CTinKiCcTb CTUCHYTUX NOSICIB 6anok 3 rodopoBaHOI0 CTIHKOK Crig BBaXkaTu 3abesneyeHoro npu
BMKOHaHHI Bumor 9.5.14 ta 9.5.16. lNpy 0BYMCNEHHI BiOHOLIEHHS LUMPWHWU CTUCHYTOrO nosca by Ao
TOBLUVHW t PO3PaxyHKOBY LUMPUHY 3BUCY Nosica by cnia npuimatn by, =0,5-by .

HanpyxeHHsa B cTUcHyTOMY nosicic ., y dopmyni (9.50) cnig Bu3HavaTn 3a dhoopmynamu:

M
e My 60 G, = Me Dy , (24.18)
Afn h1yc Afn h1yc Wyfnyc

pAe W, —cyma MOMEHTIB OMOpy MOsICiB HETTO BiAHOCHO OCi y — y.

24.3.13 lNporvHu i nepeMilleHHs eneMeHTiB 3 rodppoBaHNMKN CTiIHKAMWU HE NOBWHHI NepeBuLLyBaTH
rpaHNYHMX 3HayeHb, BctaHoBneHux ACTY b B.1.2-3.
Po3paxyHok NporuHie 6anok 3 ropoBaHNMM CTiHKaMu CIif BUKOHYBATW 3 ypaxyBaHHAM Aedopmallin
3CYyBY 3a YMOBW PiBHOMIPHOIO po3noiny AOTUYHUX Hanpy>eHb 3a (hopMyroto:
M M, dx Q Qdx
- YnJ‘ <

by, [ o f 24.19
El, @l GA, (24.19)

ne M,M_ - 3rmHanbHi MOMEHTU BiAMNOBIAHO Bif OANHUYHOIO 3YCUINA, AKe Oi€ Y HanpaMKy MNPOrunHy,

e
i Bid ekcnnyaTauiiHOro HaBaHTaXXeHHs;
Q, Q, — nonepeyHi cunu BiONOBIAHO Bif OOAMHWUYHOIO 3yCUNNA, AKe i€ Y HanpPsAMKY NporuHy, i Bia
eKcnryaTauiinHOro HaBaHTaXKEeHHS;
G-ag
S
Y BUNaAKy piBHOMIPHO po3noaineHoro adbo 6yM3bKOro 40 TaKoro HaBaHTAXEHHS ANst O4HOMNPOriHHOT
©ankn NpornH BU3HavyaeTbCcs 3a popmMyroto:

é:

2
f=5ynMe€ . Y Qe l <5

el g (24.20)
48EJ,  4GA,

Mpn pospaxyHKax CTPWXKHEBWUX KOHCTPYKUiM ABOTaBPOBOro nepepisy 3 rodppoBaHMMW CTiHKaMK 3
BrKopucTaHHaM EOM pekomeHayeTbCs BpaxoByBaTu AeOpMaTUBHICTL rOPPOBaHOI CTIHKM BBEAEHHAM
00 BUXIAHMX OaHUX 3BEOEHOI )KOPCTKOCTI CTPWMXKHIB Ha 3CyB, sika 064ncnoeTbesa 3a hopmyrnoto (24.3)
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24.4 Po3paxyHoOK ABOTaBpiB 3 roppoBaHOIO CTiIHKOIO Ha Ail0 NO3AO0BXHbLOI CUJIN Ta 3rMHarb-
HOro MOMEHTY

24.4.3 Po3paxyHOK Ha MiLHICTb MO3aLEeHTPOBO-CTUCHYTUX i NO3aLEeHTPOBO-PO3TArHYTUX €MNEMEHTIB
3 ro(ppoBaHOO CTIHKOK CNiJ, BUKOHYBaTU 32 (OOPMYIIOH):

M
Nvp s M, My oy (24.21)
(Ar1y +Af2n)R AnhiRyve  1m Ryve

y¥e

24.4.4 Po3paxyHOK CTiMKOCTi N03aLeHTPOBO-CTUCHYTUX ABOTaBPIB 3 FOPPOBAHOO CTIHKOK MPUINHATO
32 METOAMKOK HACKPi3HUX CTPWXKHIB, OCKifIbKM CTiHKa He Oepe yyacTi B poboTi HA CTUCK i 3ruH, i
BUKOHYeTbCA 3a 10.3.2, Ae KoedilieHT ¢, BM3HaYaeTbca 3a Tabnuueto >K.4 B 3anexHOCTi Bi yMOBHOI
MPUBEAEHOT THYYKOCTi A o 3TAHO 3 24.2.2 Ta BiHOCHOTO EKCLIEHTPUCUTETY M = eA¢h, /Iy . Ans cumeTpny-

HOro nepepisy Xef BM3Ha4aeTbCs 3a paaiycom iHepuiii, =0,5h;.

24.4.5 Po3paxyHOK CTiKOCTi N03aLeHTPOBO-CTUCHYTUX eNNeMEHTIB 4BOTaBPOBOro nepepisy 3 roppo-
BaHOIO CTIHKOI i3 MMOWWHM AiT MOMEHTY MpW 3ruHi B MMOLWWHI HanBINbLIOI XOPCTKOCTI (/, >Iy), sKa
30iraeTbCcsa 3 NMOLMHOK CUMETPIT, CNif BUKOHYBATK AF1S KOXHOMO nosica OKpemo, sik ANns LeHTparnbHo-
CTUCHYTOrO CTPWXKHS 3rigHo 3 chopmynoto (8.3) Ha NO30BXKHIO CUNY, KA BU3HAYAETbCA 3 YpaxyBaHHAM
000aTKOBOro 3yCunns Bia MOMEHTY. 3Ha4YeHHS 04aTKOBOro 3yCUnns B NoOsiCi Bi, MOMEHTY BU3HAYaETbCA
3a copmynoto N, =M, /h,, ne M, — 3aruHanbH1iA MOMEHT, AKWiA NpuiimaeTbes 3rigHo 3 10.3.3, Ak npu
pO3paxyHKy CTiNKOCTi NO3aLeHTPOBO-CTUCHYTUX CTPUXKHIB HACKPI3HOro nepepisy.

24.4.6 Po3paxyHOK CTIKOCTi NO3aLEeHTPOBO-CTUCHYTUX €leMEHTIB BOTABPOBOro rnepepisdy 3 roppo-
BAHO CTIHKOKO MPY CTUCKY i 3rMHY B ABOX MMOLMHAX i, AKLIO NMOLWMHA HanbinbLLOi )opcTKoCTi (/, > Iy)
36iraeTbCcsa 3 NMNOLMHOK CUMETPIl, CNif BUKOHYBATU:

— A9 CTPUXKHS B LiNOMY — B MSOLMHI HAWBINbLUIOT )XOPCTKOCTI (B MMOLLMHI CTiHKW) 3rigHO 3 24.4.4,
npunmatoun e = 0;

— 458 NosiciB ABOTaBpa — K N03aLEHTPOBO-CTUCHYTUX eflemMeHTiB 3a dhopmynoto (10.6), npu ubomy
MO30BXHIO CUIY Crif] BU3Ha4aTu 3 ypaxyBaHHAM 3yCUnns Big MOMeHTy M, (3riaHo 3 24.3.4), a MOMEHT My
po3noainsaTn Mk nosicaMy ABOTaBpa NPOMOPLIAHO X KOPCTKOCTAM (SIKLLO MOMEHT My Jie B NIOWuHi
OAHOro nosica, To cnifg BBaXkatu, LLO BiH MNOBHICTIO CIPUAMETLCS LIMM MOSICOM).

Po3paxyHKoBY AOBXWHY MOSICIB y CBOIW MOLLMHI Crig npunMaTi 3a TUMNOM BU3HAYEHHSI pO3paxyH-
KOBOI JOBXMHW KOMNOH 3 NoLwmHn pamu 3rigHo 3 13.3.10.

24.4.7 Po3paxyHOK roppOBaHUX CTiIHOK LleHTpanbHO-CTUCHYTUX Ta NO3aLEeHTPOBO-CTUCHYTUX CTPUXK-
HiB Cig BUKOHYBATU Ha NonepeyHy cuny, ska LOPiBHIOE BinbLLIOMY i3 ABOX 3HaYEHb: (haKTUYHY MONEPEYHy
cuny (Ons no3aueHTPOBO-CTUCHYTMX CTPWXKHIB) abo yMOBHY nonepeyHy cuny Qg , sika BU3HaYaeTbecs
3rigHo 3 8.2.7.

24.4.8 [1ns ueHTparbHO-CTUCHYTUX i NO3aLEeHTPOBO-CTUCHYTUX efleMeHTIB ABOTaBPOBOro nepepisy
3 rotbpoBaHoO CTIHKOK NMapamMeTpu CTiHKM cnig npuimaTu 3rigHo 3 24.1. ToBwurHa rodopoBaHoil CTiHKK
BU3HAYAETbLCSA i3 YMOBW MILHOCTI i CTIMKOCTI 3rigHO 3 24.4.7, a TaKOX TEXHOSOMYHUMM MipKyBaHHSIMU.

24.4.9 Y ueHTpanbHO-CTUCHYTUX i NO3aLEHTPOBO-CTUCHYTUX efNeMeHTax ABOTaBpOBOro nepepisy 3
rodpoBaHOK CTIHKOK BiAHOLIEHHSA LIMPUHM CTUCHYTOro nosica by OO TOBLUMHW B crig npuimartn 3a
BKasiBkamu 24.3.12, npy LUbOMY BM3HAYEHHA HaMpy>XeHHS B CTUCHYTOMY nosci o, y dopmyni (9.48)
BUKOHYBaTK 3a hopmynamu:

N N M M
abo o, = +—x 47

_ (24.22)
Ar1n +Ar2n) Ve Ar1n +Ar2n)ve  Aphive Wimve

O¢
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KATEFOPII KOHCTPYKLIX 3A MPU3HAYEHHAM | 3A HAMPY>XEHUM CTAHOM

TA FPYNU KOHCTPYKLIA

Ta6nuua A.1 — Knacudikauis KOHCTpyKLUIin

KoHCTpykKLUisa Ta eneMeHT

KaTeropis

3a npw-
3HayeH-
HAM

3a Hanpy-
KEHUM
cTaHoM

1 KOHCTPYKLUIT KpaHOBMX KOSIN:
a) niakpaHoBi 6anku (kpim pebep )opcTkocTi) i pepmm (MOsICU, eNemMeHTH
peLliToK, (hacoHKn)

0) ranbmoBi 6anku i depmun, AeTani KpinneHHA A0 KONOH, pebpa XOpPCTKOCTI

>

B) ©anku konin nigBicHOro TpaHCcNopTy:
— 3BapHi

— MPOKAaTHI Nig TEXHOMNOrYHI eNeKTPUYHI Tani i KpaH-6anku abo pyyHi Tani
i KpaH-banku

— MPOKAaTHI Nig, peMOHTHI abo pyyHi Tani i KpaH-6anku

r) 4ONOMIXHi ropu3oHTanbHi hepmMu, BepTUKanbHi epmMu, TYNMKOBI ynopu

) Aetani KpinneHHs penok

w o0 (o | O >

2 Poboui nnowagku 3a HAgBHOCTI PyXOMOro TpaHCHopTy:
a) 6anku nNpu 3anisHUYHOMY PYXOMOMY CKnagi

>

6) Ganku Nnpy aBTOHaBaHTa)yBayax Ta iHLOMY TPaHCMOPTi

YKOpPCTKOCTI 6Ganok

B) MeTarneBuii HacTWI, BKIOYEHWIA y CymicHY poboTy 3 6ankamu Hactuny, pebpa

r) MeTaneBun HaCTUN, He BKITHOYEHUI OO CyMiCHOT poboTn 3 6ankammn HacTuny,
pebpa >XOpPCTKOCTi HacTUNy

3 KOHCTpPYKLiT TEXHONOTYHMX NIOLWAaA0K i MOKPUTTIB:
a) ronoBHi 6anku i pureni pam Npy AMHaMiYHHOMY HaBaHTaXXEHHI

6) ronoBHi 6anku Npu cTaTMYHOMY HaBaHTaXKEHHI

B) APYropsiAHi 6anky npu AMHaMiYHOMY HaBaHTaXKeHHi

l') D.pyFOpFID,Hi Oanku npun ctatTu4HOMy HaBaHTaXeHHI

OMHaMIYHOMY HaBaHTaXEHHI

) MeTaneBuin HacCTUI, BKMOYEHUI OO CyMiCHOT po6oTn 3 Gankammu HacTuny npu

€) MeTaneBuin HacTUII, OKPiM 3a3HayYeHoro B Nos. 3, A)

X) pebpa xopcTKOCTi 6anok

W o o (>|> > |>

4 KonoHn BUpOOHMYMX CNOpYA i BIOKPUTUX KPAaHOBUX ecTakaz, CTOSIKU poboumnX i
TEXHOMOrYHMX NIoLaaoK:

HaCKpi3HOMY nepepisi), ONOpHiI NAWUTK, NiAKPaHOBI TPaBepPCU KOJTOH

a) OCHOBHi eNeMeHTM NonepeYvHoro nepepisy (y TOMy YUCHi NOACK i peLUiTKn npu

©0) BepTMKarnbHi B’'A3i Mi>xk KONTloHaMu

B) pebpa XOpCTKOCTI i giadpparmMm KOMOH, ENeMEHTN PELLITOK ABOMNMOLLNHHNX
B’A13eM, B'A3i 3 HANPY>XEHHAM, MEHLUMM 3a O,4Ry
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MpogosxeHHst Tabnmui A.1

KaTeropis
KoHcTpyKuis Ta enemeHT 3a npwu- |3a Hanpy-
3HayeH- | XXeHUMm
HSAM CTaHOM
5 KoHCTpyKLUiT noKpUTTSA:
a) bepmu, pureni Ta iHWI enemeHTw, WO nignaratoTe 6e3nocepeaHin aii anHa- A |
MiY4 HUX HaBaHTa)KeHb BiJ TEXHOJOMYHOrO Y1 TPAHCMOPTHOrO YCTAaTKyBaHHS
©) Te came npu CTaTUMHOMY HaBaHTaXKEHHI A Il
B) BY350Bi (0aCOHKU A Il
r) nixTapHi naHeni, naHeni NoKpiBni, NPOroHW, FOPU30OHTanNbHI TOpLEBI B’'A3i
B piBHi NOKpIBMi, NO340BXHi B’A3i NPW KPOLLi KOJOH, LWO € BGinbLunm 3a KpoK [5) I
KPOKBSAHUX dhepm
4) iHWi B’A3i B 1"
6 KoHcTpykuii dhaxsepka:
a) puvreni nig LernsHi CTiHW i Hag BopoTaMu A [l
6) cTosikun, TOpueBi i BITpOBI dhepmu b Il
B) pureni, KpiMm 3a3HavyeHux y no3.6, a) Ta iHWi eneMmeHTn B 1
7 JonoMiXkHi KOHCTPYKLIT BUPOOHUYMX CMOPYA;:
a) Kocoypu cxopiB A 1]
©) cxoam, nepexigHi NnoLagky, oropoxi, NNoLaakM CBITUINbHUKIB, NOCaAKOBI B I
nnoLwagkmn Ha KpaHu, 6anku nigBiCHUX CTenb, iIMNOCTK, BIKOHHI i NiIXTapHi paMmu
8 TpaHcnopTepHi ranepei:
a) NPOoriHHI cnopyam ranepei, Hecydi 6anku nig KoHBeepn, acoHKM hepm A I
0) onopw, B'si3i Mi>X KOrTOHaMK, OnopHi pebpa 6anok A Il
B) enemeHTn paxsepka, B’a3i, NPOroHn i 6ankm NOKpUTTIB NPOriHHUX cropya, E I
pebpa »opcTKoCTi 6anok
9 Onopwu NOBITPSAHKX MiHIN enekTponepeaBaHHA, KOHCTPYKLIN BiAKPUTUX
pPO3MNO4iNbHUX NPUCTPOIB:
a) 3BapHi cnewjianbHi 0ONOpU BENUKMX NepexoaiB 3aBBULLKN NoHad 60 m A I
©) onopw IMJ1, okpim 3a3HavyeHUx y nos. 9, a), onopu nig BUMUKaYi i noptanu nig A I
ownHyBaHHs BPI
B) onopwu nig yctatkyBaHHA BPI1 Towwo, KpiM 3a3HaveHux y nos. 9, a) i 6) B Il
10 AHTeHHI cnopyau 3B’A3Ky 3aBBULLKM A0 500 m:
a) ctoBbypwu Worn i 6awT, pewiTkm, enemeHTn obnnpaHHs Ha dyHAaAMEHTH A I
©) enemeHTM (MexaHivHi geTani) BigTSKOK LLOrM i aHTEHHMX NONOTEH, AeTani A |
KpinneHHs BiATSHXKOK A0 ddyHAAMEHTIB | 4O CTOBOYpIB CTanesBmx onop
B) giadpparmm H6alToBUX OMop, XiGHUKW, NepexigHi nnowaakm B 1"
11 BuTskHi 6aLuTu:
a) nosicn 6aLuT, By3noBi acoHKK A ]
©) rasoBigBigHMI CTOBOYp, eNemMeHTH peLwliTki, 6anku i nnowaakm giadgpparm, 5 I
wo 6e3nocepenHbO CnpuiMatoTb Bary cToBGypa
B) OMOPHI NIINTK, XIGHUKN, OFOPOXXi, HACTUI NoLwanok, 6anok i nnowanku B I
Adiadparm, Wo He cnpunMatoTb Bary ctoBbypa
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KaTeropis
KoHCTpykKList Ta enemeHT 3a npu- |3a Hanpy-
3HaYeH- | XeHuM
HAM CTaHOM
12 Oumosi Tpybu:
a) ctaneBa 060510HKa i pebpa KOPCTKOCTi Tpyou A Il
©) nnowiagkm, onopHi KinbLs, XigHMKN Ta OrOpoXi [5) 1l
13 MpagupHi 6alLToBI | BEHTUNATOPHI, BOAOHAMIpHI 6awwTu:
a) nosicu peLliT4acTmx BaLlT, KinbLsa XOPCTKOCTI, PeLUiTKA A 1]
©) By3noBi oacoHku A Il
B) paxBepk, AOMOMIXHI NnoLlagkm, obLWMBKN rpagnpeHb B 1l
14 ByHkepwm:
a) 6yHkepHi 6anku, 060N0oHKM NapabonivyHnx GyHKepiB A I
0) cTiHKM iHWNX ByHKepiB, pebpa >XopCTKOCTI ByHKepIB A Il
15 PesepByapu i rasronbaepu:
a) CTIHKM Ta KPOMKW AHWLL, pe3epByapiB MicTkicTio 10 Tuc. M3 i GinbLue, hacoHkm A |
NOKPUTTIB
6) CTIHKM Ta KPOMKM [IHWLL, pe3epByapiB MICTKICTIO MeHLue Hix 10 Tuc. M3 A Il
B) LeHTparbHi YaCTUHN OHWLL, ONOPHI KifbLSA NOKPUTTS, KinbLSA XOPCTKOCTI, A I
nnasy4i NOKPIBMi i MOHTOHU NOKPUTTS
[) BHYTpILLHI Koprycu i30TepMiYHUX pe3epByapiB 3a TemnepaTtypu 36epiraHHs A |
He BuLle —50 °C
16 KOHCTpYKLUii KOHTAKTOBOI Mepexi TpaHCnopTy:
a) KOHCTPYKLT Ta enieMeHTu, NoB’A3aHi 3 HaTAroM NpoBoAIB (TArW, WTaHMH, A I
XOMYTW)
©0) KOHCTPYKLIT Ta €eNeMEHTN HeCy4mx, NiATPUMYBaNbHUX i ikcyBanbHUX Npu- 5 I
CTpOiB (Onopu, pureni XOPCTKOCTi NoNepeyrH, NPOXKEKTOPHI LWornu, dikcatopu)
B) AOMOMiDKHI KOHCTPYKLUIT B 1l
17 Cvnocu (o6onoHka, pedpa >XOpCTKOCTI) A 1
18 Npomagachki cnopyau (TeaTpu, KiHOTeaTpu, LMPKKU, CMIOPTUBHI CMOPYAWN, KPUTI
PWUHKW, HaBYarbHi 3aknagu, AOLWKiNbHI HaBYanbHi 3aknagw, NikapHi, Nonorosi
OyanHKN, My3ei, AepkaBHi apxiBy TOLLO, CMOPYAM 3aBBULLIKM NMOHaA 75 M:
a) NepekpuTTS i NOKPUTTS, KOCOYPU CXOOMH A I
©) KonoHm A 1]
Mpuwmitka 1. Bumoru uiei Tabnuui He NOWMPOTBECA Ha CTanesi KOHCTPYKLIT cheuianbHUX COpyA: MaricTpanbHi i
TEXHOMOriYHi TpybonpoBoamn, pe3epByapu crneLiaribHOro NpU3HaAYeHHS, KOXYXU JOMEHHUX neyen i
noBiTpOHarpiBayis ToLLO.
Mpumitka 2. [Ing KOHCTPYKLUIN | enemMeHTiB, He 3a3HayeHuX Y Ui Tabnuui, JonyckaeTbCa NpunmaTti KaTeropii 3
ypaxyBaHHAM IX MPU3HAYeHHS | HanNpPy>XeHOro CTaHy CTOCOBHO aHarnoriYHUX KOHCTPYKLIN | eNeMeHTiB,
3a3HayeHux y Tabnumui
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Tabnuua A.2 — [okasHUKM rpyn KOHCTPYKLiN

YMHHMK lMosHaka XapakrepucTtuka MokasHuk, 6anis
) ) ) CC3 4
Knac signosiganbHOCTI S
CC2, CC1 0
A 11
KaTeropisi 3@ npusHayeHHsIM S b 4
B 1
I 8
KaTeropis 3a Hanpy>KeHnM cTaHOM S3 Il 5
11 1
HasiBHICTb po3TAryBanbHMUX HanpyXeHb Big S, € 7
pO3paxyHKOBOro HaBaHTaXXEHHS Hemae 2
. , € 6
Hecnpusatnueuin Bnnme 3BapHUX 3’€gHaHb S5
Hemae 2
MpumiTka. HecnpuaTtnuemi BNAMB 3BapHUX 3’€4HaHb Chig BpaxoByBaTy, SIKLWO BOHW pO3TalUOBaHi y Micudax ail
3HaAYHMX PO3PaxyHKOBUX PO3TAryBarbHUX Hamnpy>xeHb (c>0,3Ry; ¢>0,3R,,), abo B micusax, Ae
MILHICTb 3BapHOro 3’€AHaHHSA BM3HA4Yae NpuaaTHICTb 40 eKcniyaTtauii KOHCTPYKLUIT B Linomy.

A.1 3anexHo Big kaTeropii KOHCTPYKLUiA 3@ NPU3HAYEHHAM | 3a HaMpy>KeHUM CTaHOM, a TakOX Bif
iHLUIMX YNHHWKIB, HaBegeHUX y Tabnuui A.2, KOHCTPYKLIT Ta enemMeHTn NoginsoTbCa Ha YOTMPKU TPYNN.

pynun KOHCTPYKUIN Crig npuimaTy 3anexHo Bif MoKasHuKa rpynu S;,; , KM JOPIBHIOE cymi banis
MOKa3HUKIB OKPEMUX YNHHUKIB S, = Sy + S, + S5+ S, + Sg, AKi npuiMaloTbea BianosigHo Ao Tabnuui A.2:

—rpyna 1 —npu S, > 26;

—rpyna 2 — npu 23 < S;; < 26;

—rpyna 3 —npu 19 < S, ; < 22;

—rpyna 4 —npu S;,; < 18.

Cnig BpaxoByBaTH, LLIO NOKa3HMKN hakTopiB NpuM ekcnnyaTauii, TPaHCNOPTYBaHHI Ta MOHTaXi MOXYTb
BiAPI3HATUCA OOVH Big O4HOrO.

A.2 lMicna nigbopy nepepisiB cnig yTOYHUTM TPyny KOHCTPYKLIN LUASIXOM KOPUTYyBaHHSA MOKa3HMKa
rpynu S;,; , BU3Ha4eHoro 3rigHo 3 A.1, He BinbLue sk Ha £4 6anu. Mpu LbOMY PEKOMEHAYETLCA NPUAHATH
Taki kaTeropii 3a Hanpy>XeHMM CTaHOM, A€ o — BiAHOLWEHHS abCOMTHOrO HaMbINbLWOro 3HaYeHHs
HOpPMarbHOro PO3TAryBanbHOrO HanpPy>XeHHs1, BUKNMKaHOrO Aiet0 AMHaMIYHUX HaBaHTaXeHb, 40 Hanbinb-
LLIOrO 3HAYEHHSA CYMapHOro po3TAryBasnbHOro HamnpyXeHHs!, BUKNMKAHOrO i€t0 YCiX HaBaHTaXeHb, Y TOMY
CaMOMy pO3paxyHKOBOMY nepepisi:

| —npna >0,5;

l-npn0,2<a <0,5;

l—npna <0,2.

Mpn ToBWMHI NpokaTy noHag 20 go 40 MM, 3a HasBHOCTI KPOMOK MIiCMs MfIbMOTUHHOMO pi3aHHs,
Hakneny Big AedopMyBaHHS B XONOAHOMY CTaHi, WO He BPaxoBYKTbCHA B PO3PaxyHKY, BUCOKMX moyaT-
KOBWX Hanpy>xeHb (y TOMY YACHi 3BaptoBarbHKX), 3HAa4YEHHSA NOKasHuKa rpynun S;,; HeobxiaHO 36inbLWNTH
Ha 1 6an; npu ToBLWMHI npokaTy noHag 40 mm — Ha 2 Banw.

[Mpw Aii cTaTUYHOro HaBaHTAaXEHHS | 3HaYEHHI HOPMarbHOrO Hanpy>eHHsi CTUCKaHHS, LWo obyncneHe
3 ypaxyBaHHsIM KoediLlieHTIB ¢, ¢, ¢, | He nepeBuLlye0,4R v, (Hanpuknaa, npy 0O6MeXeHHi THYYKOCTi,
KOHCTPYKTUBHMX BMMOrax TOLLO), 3HA4YEHHS NoKasHmKa rpynn S HeobxigHo 3MeHwWwnTn Ha 4 Banu.
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OOOATOK b
(oosigkoBui)

PISUYHI XAPAKTEPUCTUKU MATEPIAJIB

Tabnuusa B.1 — ®isnyHi xapakTepucTukn MmaTtepianis Ans cTaneBmX KOHCTPYKLIN

XapakrepucTtuka 3Ha4veHHs

FyctuHa p, krims:
— rpokaTy i cTanesux BiANIMBOK 7850
— BiQJSIMBOK 3 YaBYHY 7200
KoedilieHT NiHINHOro po3LUMPEHHS o, °c1 0,12 x 1074
Mopaynb npyxHocTi E, H/mm?2:
— NPOKaTHOI cTani, CTaneBumx BiANMBOK 2,06 x 10°
— BiANMBOK 3 YaBYyHY Mapok:

—CY15 0,83 x 10°

— CY20, CY25, C430 0,98 x 10°
— MYYKIB i MACOM napanenbHuX gpoTiB 1,96 x 10°
— KaHaTiB cTanesux:

— cnipanbHUX i 3aKPUTUX HECYYNX 1,67 x 10°

— MOABIMHOIO 3BMBAHHS 1,47 x 10°

— NOABINHOIO 3BUBAHHA 3 HEMETaNeBnuM ocepasm 1,27 x 10°
Mogaynb 3cyBy NpoKaTHOI cTani i cTanesux BianmeBok G, H/mm? 0,79 x 10°
KoediuieHT nonepeyHoi gedopmalii (MyaccoHa) v 0,3
MpumiTka. 3Ha4YeHHss MOAYNA NPYXHOCTI HaBedeHi ANs KaHaTiB, nonepegHbO BUTATHYTUX 3YCUMNAM HE MeEHLUe

Hi>X 60 % pPO3pUBHOrO 3ycunnsa Ans kaHata B Liflomy.

Tabnuusa B.2 — ®isnyHi xapakTepucTuky NPOBOAIB | APOTY

Mapka i Mogynb Ko.e@"""eHT
HanmeHyBaHHA maTepiany HOMiHanNbHUI | NPY>XHOCTI E TIHIMHOTO
! 2 2 | po3LInpeHHd
nepepis, MM H/Mm o1
a, °C
Antominiesi gpotw 3rigHo 3 TOCT 839 A, AHIT; 16-800 | 0,630 x 10° | 0,23 x 10~
MigHi ApoT 3rigHo 3 FTOCT 839 M; 4-800 1,300 x 10° | 0,17 x 10~
CraneantominieBi gpoTu 3rigHo 3 TOCT 839 npu AC, ACK;
BiZHOLLEHHI NJIOLLY antoMiHito 4O cTani, Wo OOPIBHIOE: ACKI1, ACKC
6 —6,25 10 Ginblwe | 0,825x10° | 0,192x 1074
0,65 95 1,460 x 10° | 0,139 x 107
4,29 — 4,39 120 i Ginbwe | 0,890 x 10° | 0,183 x 107
7,71 —8,04 150 i GinbLue 0,770 x 10° | 0,198 x 107~
1,46 185 Ginbwe | 1,140x 10° | 0,155 x 107
12,22 330 0,665x10° | 0,212x 10~
18,2 — 18,5 400 i 500 0,665x10° | 0,212x 107
bictanesui ctanemigHuii apit 3a FOCT 3822 BCM I
JiameTpom, MMm:
1,6 —4 2,0-125 1,870x 10° | 0,127 x 1074
6 28,2 1,900 x 10° | 0,124 x 107

Mpumitka. 3HavyeHHs macu apoTy npunmaetbes 3rigHo 3 FTOCT 839 i TOCT 3822.
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OOOATOK B
(o6oB’a3koBwnin)

BMMOIM 0O CTANEN ANA CTANEBUX KOHCTPYKLIN

Ta6bnuua B.1 — XapakrepncTnyHi NOKa3HMKN yOapHOI B’A3KOCTI NPOKaTy 3a po3paxyHKOBOI TeMnepaTtypu

HopmaTuBHi nokasHWkW yaapHoi B'siskocTi') ans npokaTy 3 xapakTepucTUYHNM
pyna onopom ctani, H/mm?
KOHCTPYKLin 2

Ry, =235 245< R/, <290 290 <R/, <390 Ry, > 390
1 - KCA + KCV KCv—20 KCv—0
2 - Te came Te came Te came
3 - » » »
4 - » - -

1) 3a BUHATKOM KOHCTPYKL 3 Tpy6 3rigHo 3 TOCT 10705; TOCT 10706 Ta TOCT 8731, ana skux y tabnuui .1
HaBeLEeHiI MOXNMBI 4O 3aCTOCYBaHHSA CTani Ta ix kKaTeropil 3a yaapHOH B’A3KICTHO;
2) DonyckaeTbes ansa cranei srigHo 3 ACTY 4484/TOCT 535 1a TOCT 14637 3a HOPMAaTUBHI MOKAa3HUKW yaapHOI
B’a3kocTi npuimaTtn KCA 1a KCU.

Mpumitka 1. IHgekc t (KCV) — pernameHToBaHa TeMnepaTypa BUNpobyBaHb Ha yOapHWiA 3MviH, BIACYTHICTb iHAEKCY
0O3Ha4vae Temnepatypy BunpobyeaHb +20 °C; HaNPsIMOK BMPi3aHHSA 3pa3kiB BCTAHOBMOETLCS Y Bigno-
BiIHOCTi 3 HOPMATUBHMM JOKYMEHTOM Ha BUIOTOBIIEHHSI MPOKATY;
KCA — ygapHa B’a3kicTb 3a Temnepatypu + 20 °C npu BunpobysBaHHi 3pa3skis 3 U-nogibHmum Hagpisom
nicns gecopmauiiHoro (MexaHridHoro) ctapiHHa 3rigHo 3 TOCT 9454, wo Bupi3aoTbca ynonepek
npokary;
KCU — ygapHa B’A3kicTb Ha 3pa3kax 3 U-nogibHum Hagpizom 3rigHo 3 TOCT 9454;
KCV — ypapHa B’a3kicTb Ha 3paskax 3 V-nogibHum Hagpizom 3rigHo 3 TOCT 9454.

MpumiTka 2. Po3paxyHkoBa TemnepaTtypa BU3HavyaeTbCs BignosigHo o 5.3.1.

Mpumitka 3. Hopmn yaapHoi B’a3kocTi:
a) KCA = 29 Ox/cm?;
6) ana craneit 3 Ry, < 290 H/mMmZ — KCV = 34 [x/cM? Ha no3moBxHix 3paskax i 25 Dx/cm? Ha
nonepeyvHnx 3paskax;
B) Ans cTaneit 3 290 < R, <390 H/mMm?2 — KCV-20 = 34 [Ix/cm? Ha No3aoBXHix 3paskax i 25 [k/cm? Ha
nonepeyvHnx 3paskax;
r) ans ctanei 3 R, > 390 H/mm? — KCV40 = 25 [x/cm?.

Tabnuusa B.2 — Bumoru go Bmicty ByrneLto, gpocdopy i Cipku B cTansax anga 6yaiBensHUX KOHCTPYKLIN
Ta peKoMeH/0BaHi 3Ha4YeHHs BYyrneLeBoro eksisaneHty C,

XapakTepucTu4Hui MacoBa yacTka enemenTtis?), %, He GinbLue PekomeHOoBaHi 3Ha4eHHS
onip npokaTty %Tani . 2) _ BYrneLeBoro e_KBiBaneHTy
Ryn’ H/MM yrneub docdop cipka C, , He Ginblue
235 < Ry, <275 0,22 0,040 0,050 0,38
275 < Ry < 345 0,15 0,035 0,025 0,40
345 < R, <390 0,15 0,035 0,025 0,44
390 < Ry, <440 0,15 0,020 0,020 0,45
440 < Ry, <460 0,15 0,020 0,020 0,47
460 < Ry, < 590 0,15 0,015 0,012 0,50
Ryn > 590 0,22 0,015 0,010 0,53

1) FpaHWyuHi BigXuneHHa 3a XiMiYHUM CKMafoM y rOTOBOMY NpoKaTi cTani NnpuiMaty 3rigHo 3 cTaHdapTamu Ta
HOpMaTUBHUMW JOKYMEHTaMu, HaBegeHuMu y Tabnuui .5,

2) MNoka3HMKMN MacoBOT YaCTKM Byrneuto ang 235 < Ryn < 590 HaBepneHi ans ctanen 3rigHo 3 FTOCT 27772, a ons
Ry, > 590 srigHo 3 ICTY EN 10025-6.
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XapakTepucTuyHUi MacoBa yacTka enemeHTiBY), %, He Ginblue PekomeHngoBaHi 3Ha4YeHHs
onip npokaTty ctani 2) _ BYIIELIEBOrO eKBiBareHTy
Ryn H/MMm2 Byrneub tocop cipka C, , He BinbLue

MpumiTtka 1. 3HayeHHs ByrneueBoro eksiBaneHTa (C, , %) 064MCnOeETLCS 3a HOPMYIO
Mn Cr+Mo+V+ Ni + Cu

C.=C+—+
6 5

ne C, Mn, Cr, V, Ni, Cu, Mo, — MmacoBi 4acTku Byrneut, MapraHuto, XpoMy, BaHagito, Hikento, Migi i

mMonibaeHy BignosigHo, %.

MpumiTka 2. Y npokaTi, BUTOTOBNEHOMY 3a TEXHOSOrE TepMomMexaHiyHoi npokatku 3rigHo 3 ICTY EN 10025-4,

[0oMNycKaeTbCs BMICT a30Ty MeHLwe Hix 0,015 %.

15
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OOOATOK T
(o6oB’a3koBwnin)

BUBIP CTANEN AN KOHCTPYKUIA BYOAWHKIB, BYAIBENb | CNOPY[,

Tabnuusa .1 — Knacu miyHoCTI cTani 4ns ctaneBux KOHCTPYKLIN crnopya Ta Mapku ctanemn ons

KOHCTPYKLUN i3 TpyO

YMOBM 3aCTOCYyBaHHS CTani Ang rpyn KOHCTPYKLIR

Cranb

1

2

3

4

Knacu miuHoCTi cTani ons KOHCTPYKLUi 3 baCOHHOro, COPTOBOrO, JIMCTOBOTO, LLMPOKOCMYIrOBOrO

YHiBepcasibHOro npokaTy i XONo4HOrHYTMX Npodinis

C235

+
2

C245

C255

C275

C285

C295

C325

C345

+ |+ |+ |+

+ |+ [+ |+

C345K

C355

C375

C390

C390K

C420

C440

C460

C490

C500

S e

C590

C590K

+

C620

o+ [+ |+ |+ |+ |+ |+ |+

o I IS I 1R IS SR AR ISR IO (RO RO S O O O (R O O

KoHcTpykUii 3 Tpy6 (Mpy TOBLUMHI CTiHKK, MM)

BCT3kn (0o 5 BkntouHo) TOCT 107052

+2ﬂ)

+2.D|)

BCt3kn (Bin 5408)  FOCT 10705%)

+2ﬂ)

+2.D|)

BCT3nc (no 5,5) rOCT 10705

+2-D.)

+2.U.)

+6

+6

BCt3cn (8in 6 4o 10)  FOCT 10705°

BCt3nc (Big 5 oo 15) rOCT 10706"

+4

+4

(
(
BCt3nc (8in 6 4o 10)  FOCT 10705°)
(
(
(

BCt3cn (Bin 500 15) TOCT 10706"

20 rOCT 8731°

09r2c rOCT 87319
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KiHeub Tabnuui .1

YMOBM 3aCTOCYyBaHHSA CTani Ang rpyn KOHCTPYKLIN
1 2 3 4

3Hakn "+" i "-" 03HavatoTh, L0 AaHy CTarnb 3acTOCOBYBaTW BIAMOBIAHO chif uv He cnig,.

Lincppa 3a 3Hakom "+" 03Havae kaTeropito ctani 3a ygapHoK B’A3KICTHO.

a) oKkpiM HeonarnBaHUX Cropy/ i KOHCTPYKLIN, L0 eKCNyaTyThCa Ha BiAKPUTOMY MOBITPI, @ TaKoX OKPIM ornop

NOBITPAHWUX MNiHIN enekTponepeaaBaHHs, BIOKPUTMUX PO3MNOAINbHUX MPUCTPOIB Ta KOHTAKTHUX MePEX TPaHCnopTy;

0) ana HeonarnoBaHWUX CrOPYL i KOHCTPYKLi, WO EKCTyaTyrTbCs Ha BiOKPUTOMY MOBITPI, CMid 3acTOCOBYBATM

npokaT 3aBToBLUKM A0 10 MMm;

B) rpyna B, 3 BpaxysaHHsam Tabnuui 1 TOCT 10705;

" rpyna B 3 gogatkosBummn BuMoramu 3rigHo 3 1.6 FOCT 10706;

A) okpim onop MJ1, BPIM i KMT;

©) 6e3LOoBHi rapsveaedopMoBaHi Tpy6u 3 3a3HaYeHNX MapoK cTarnen 4oMnycKkaeTbCs 3aCTOCOBYBATU AN €NEMEHTIB

cnevianbHMX onop Benukmx nepexogis MJ1 Bucototo noHaa 60 m (rpyna KOHCTPYKLin 1).

Mpuwmitka 1. 3a TOBLYMHY baCOHHOro NPoKaTy chig NPUAMaTh TOBLLMHY NOSNLLI.

Mpumitka 2. Bumorn uiei Tabnuui NOLWMPIOTLCS Ha NIMCTOBUIM MPOKaT 3aBTOBLUKM NoHad 3 MMm. Npu TOBLUMHI
npokaTy, MeHLWin 3a 3 MM, HaBedeHi B Tabnuui ctani cnig 3actocoByBatu 6e3 BUMOr 4O yAApHOI
B’A3KOCTi (6e3 3a3HayveHHs kaTeropir).

Mpumitka 3. MNpokaT npu TOBLWMHI 40 5 MM BKMOYHO i3 cTani knacy C235 gonyckaeTbCa 3acTOCOBYBaTW ANis
KOHCTPYKLin ycix rpyn, okpim onop /1, BPM i KMT. MNpokaT npu TOBLYMHI A0 8 MM BKIHOYHO i3 cTani
knacy C245 ponyckaeTbcs 3actocoByBaTh A4S 1 rpynyt KOHCTPYKLIN.

MpumiTka 4. 3acTocyBaHHA TEPMO3MILHEHOrO 3 MPOKATHOMO HarpiBy hacoHHOro npokaty 3i ctani knacy C345T i
C375T, akui noctavaeTbes Sk ctanb knacy C345 i C375, He gonyckaeTbCa B KOHCTPYKLISX, SKi Npy
BUrOTOBMEHHI NignsraioTe MeTanidauii abo nnactuyHum gecopmadism 3a temnepatypu noHag +700
°C.

Mpumitka 5. [Jo copTtoBoro npokaty (kpyr, cMyra, kBagpar) 3rigHo 3 ACTY 4484/TOCT 535, TOCT 19281 Ta iH-
LUMMW HOPMATUBHUMWN JOKYMEHTaMW i CTaH4apTamMu BUCYBalOTbCS Taki cami BUMOTY, SK 40 pacoH-
HOro NpoKaTy Takoi camoi TOBLUMHMW.

Mpumitka 6. Mapku ctanen srigHo 3 ACTY, TOCT Ta HOpMaTMBHMMMK OOKYMEHTaMM, LLO BiAMOBIAATb Knacam
miyHocTi npokaTy C235-C620, HaBeaeHi B Tabnuui I.5.

Cranb

Tabnuus .2 — XapakTepucTunyHi i po3paxyHKOBI 0nopu Npu po3TAary, CTUCKY i 3r1MHi ANs IMCTOBOrO,
LLIMPOKOCMYTOBOrO YHiBepcaribHOro i acoOHHOro nNpokaty BignoBigHO 40 Knacis
MiLHOCTI npokaTy cTani

XapaktepucTuunuii onip?), Himm?, PospaxyHkosuit onip®), H/mMm2,
Knac npokarty npokarty
MiLHOCTI ToBLMHa NNCTOBOrO, NINCTOBOrO,
npokaty| npokaty'), MM |WMpokocMyroBoro|  hacoHHoro LLUMPOKOCMYroBOro|  ¢pacoHHoro
crani yHiBepcarnbHOro yHiBepcarnbHoro
Ry Run R,y Run R, R, R, R,
Big 2 go 20 235 360 235 360 230 350 230 350
C235 noHag 20 go 40 225 360 225 360 220 350 220 350
noHaa 40 po 100 | 215 360 - - 210 350 - -
noHag 100 195 360 - - 190 350 - -
Coa5 Big 2 po 20 245 370 245 370 240 360 240 360
noHag 20 go 30 - — 235 370 - — 230 360
Big 2 oo 3,9 255 380 — - 250 370 — —
C55 Big 4 no 10 245 370 255 380 240 360 250 370
noHag 10 go 20 245 370 245 370 240 360 240 360
noHag 20 go 40 235 370 235 370 230 360 230 360
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MpogosxeHHst Tabnwmui .2

XapaktepucTuyHuii onip?), Himm?, PoapaxyHkoBuit onip), H/mMm2,
Knac npokaty npokarty
MiLHOCTI ToBWwWHa NUCTOBOrO, JIUCTOBOrO,
npokaty| npokaty'), MM |liMpokocmyroBoro|  ¢hacoHHoro LLIMPOKOCMYroBOro|  dhaCoHHOro
crani yHiBepcasibHOro yHiBepcasnbHOro
Ry Run Ry, Run R, R, R, R,
C275 Big 2 no 10 275 380 275 390 270 370 270 380
noHag 10 go 20 265 370 275 380 260 360 270 370
Big 2 fo 3,9 285 390 - - 280 380 - -
C285 |Bigp4 0o 10 275 390 285 400 270 380 280 390
noHaz 10 go 20 265 380 275 390 260 370 270 380
C295 |po 100 295 430 295 430 285 420 285 420
noHag 10 go 20 325 470 325 470 315 460 315 460
noHag 20 go 40 305 460 305 460 300 450 300 450
C325 |noHag 40 go 60 285 450 - - 280 440 - -
noHapg 60 go 80 275 440 — — 270 430 — —
noHag 50 no 100 | 265 430 - - 260 420 - -
Big 2 oo 10 345 490 345 490 335 480 335 480
C345 |noHnag 10 go 20 325 470 325 470 315 460 315 460
noHag 20 go 40 305 460 305 460 300 450 300 450
C345K |Big 4 no 10 345 470 345 470 335 460 335 460
C355 |Big 8 0o 50 355 450 — — 350 440 — —
Big 2 oo 10 375 510 375 510 365 500 365 500
C375 |noHag 10 go 20 355 490 355 490 345 480 345 480
noHag 20 go 40 335 480 335 480 325 470 325 470
C390 |Big4 po 50 390 540 - - 380 530 - -
C390K |Big 4 po 30 390 540 - — 380 530 - -
Big 4 no 16 420 540 — — 410 530 - -
ca20 Bi,El, 16 0o 40 400 530 - - 390 515 - -
Big 40 oo 63 390 530 — — 380 515 - —
Big 63 go 80 370 520 - - 360 505 - -
ca40 Big 4 no 30 440 590 - - 430 575 - -
noHag 30 oo 50 410 570 - — 400 555 - -
Big 4 oo 16 460 570 — — 445 555 - -
460 Bi,EI, 16 0o 40 440 560 — — 430 545 - -
Big 40 oo 63 430 560 — — 420 545 — —
Big 63 go 80 410 540 - - 400 530 - -
C490 |Big 8 oo 50 490 590 - - 475 575 - -
Big 3 no 50 500 - - 485 - -
C500 ) 590-770 575-750
Big 50 no 100 480 — — 465 - -
C590 |Big 10 po 36 590 685 — — 540 617 — —
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KiHeub Tabnuui .2

XapaktepucTuyHuii onip?), Himm?, PospaxyHkosuii onip), H/mMm2,
Knac npokarty npokarty
MiLIHOCTi ToBLNHA JNIUCTOBOIO, NIUCTOBOIO,
npokaTy| npokaty'), MM |wupokocmyroBoro|  acoHHOro LUMPOKOCMYroBOro|  paCoHHOro
crani YHiBepcarbHOro yHiBepcasbHOro
R, Run Ry Run R, R, R, R,
C590K |Big 10 oo 40 590 685 — - 540 617 — —
Big 3 go 50 620 — - 600 — —
C620 i 700-890 680-865
Big 50 go 100 580 - - 565 - -

1) 3a TOBLLMHY (PACOHHOrO NPOKATY NPUIMAETLCS TOBLLMHA NOMNML.
2) 3a xapaKTepUCTUYHI ONOPU NPUIHATI rapaHTOBaHI 3HAYEHHS rPaHNLi TEKYYOCTi | TUMYACOBOro Ornopy.

3) 3HaueHHs PO3paxyHKOBMX OMOPIB OAepXKaHi AINEeHHSAM XapakTepUCTUYHUX OMOPIB Ha KOemILlIEHTU HamiRHOCTI
3a martepianom y,, i3 3aoKpyrneHHsm Ao 5 H/Mm2. [ns knaciB MiuHocTi npokaty crani C235-C500; C620
BpaxoBaHo v, = 1,025, a ans knacis C590; C590K spaxosaHo v,,= 1,1.

MpumiTka 1. Po3paxyHKoBi onopu NpokaTy KOHKPETHUX MapPOK CTanewn, ki HaBegeHi y Tabnuui .5, cnig npunmatu 3
ypaxyBaHHsAM koedillieHTa HafinHOCTi 3a MaTtepianom y ,, KU BU3HAYaETLCA 3rigHO 3 Tabnuueto 7.2.

MpumiTka 2. PospaxyHKoBi onopu R, CTIHOK rapsiyekaTaHnx ABOTaBpIB i LUBENepiB 40NyCKaeTbCs 30inbLIyBaTH Ha
10 % nopisHsiHO A0 R, .

Tabnuus .3 — XapakTepucTunyHi i po3paxyHKOBI Onopu Npu po3TAry, CTUCKY i 3rMHi TpyO Ana cTanesBux
KOHCTPYKUin cnopyn

XapaKkTepucTuuHuii  |PoapaxyHkoBuit onip?),
Mapka ctani roCcT T(.)B”"'MHa onip”), H/mm? H/Mm?
CTiHKM, MM
Ryn Run Ry R,
BCt3kn, BCt3nc, BCt3cn |[TOCT 10705 no 10 225 370 215 350
BCt3nc4, BCt3cn4 FOCT 10706 4...15 245 370 235 350
20 OCT 8731 4...36 245 410 225 375

1) 3a xapakTepuUCTUYHI ONopU NPUIHATO rapaHTOBaHi 3HAYEHHS rPaHuLLi TEKYYOCTi | TUMYACOBOro OMnopy, siki HaBo-
O9TbCS Y AepXaBHUX cTaHAapTax abo iHWMX HOPMaTUBHUX AOKYMEHTax.

2) BHayeHHs PO3PaxyHKOBMX OMOPIB OEPXKaHO AINEHHAM XapakTepUCTUYHMX onopis, H/MMZ, Ha koedilieHTy Ha-
[INHOCTI 3a MaTepianom, ki BU3Ha4aloTbCa 3rigHO 3 Tabnuueto 7.2 i oKpyrneHHaM a0 5 H/mMm2.,

Mpuwmitka 1. XapakrepuctuyHi onopu ang Tpy6 3i ctani mapku 09IM2C 3rigHo 3 TOCT 8731 BcTaHOBMOTLCA 3a
MOrOAXXEHHSIM CTOPIH 3rigHO 3 BMMOramMu LibOro CTaHgapTy; po3paxyHKoBi onopu ans Tpyo 3i ctani
Liei mapku obumcnoTb 3a hopmynamm, HasegeHumn y Tabnuui 7.1 umx Hopm.

Mpumitka 2. [Ins Tpy6 Mapok ctanen i TOBLUMH, WO MNOCTaBMSATLCS 3a IHWMMY HOPMaTUBHUMW LOKYMEHTaMW,
XapaKTePUCTUYHI ONOpM BCTAHOBMNIOKTLCSA 3@ NOTOKEHHAM CTOPIH 3rigHO 3 BUMOramu LbOro CTaH-
OapTy; po3paxyHKOBi onopu obuncnioTb 3a hopmynamu, HaBegeHMU y Tabnuui 7.1 umx Hopm.
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Tabnuus .4 — Po3paxyHKOBi 0ONopu NpokaTy 3MUHAHHIO TOPLIEBOI MOBEPXHI, MICLLEBOMY 3MUHAHHIO
Y UMIIHOPUYHMX LWAPHipax, giaMeTparibHOMY CTUCKAaHHIO KOTKIB

PoapaxyHkoBswit onip, H/Mm?
XapaKTepucTIHuii 3MUHaHHI0 ,D,ialvleTp.aanomy. CTUCKaHHIO
onip, H/mm? TOPLIEBOI NOBEPXHi | MICLLEBOMY B LIMMIHAPUYHNX KOTKiB (P BiflbHOMY
(32 HasABHOCTI wapHipax (uandax) npu | AOTVKaHHI B KOHCTPYKLIAX 3

NpuroHku), R, LWiNbHOMY JOTVKaHHI, R;, OBMEXEHOI0 PYXOMICTIO), Rey
360 327 164 8
370 336 168 8
380 346 173 9
390 355 178 9
400 364 182 10
430 391 196 10
440 400 200 10
450 409 205 10
460 418 209 10
470 427 214 11
480 436 218 11
490 445 223 11
510 464 232 12
540 482 241 12
570 504 252 13
590 522 261 13

MpumiTka. Y Tabnuui HaBegeHO 3HAYEHHSA PO3pPaxyHKOBMX OMOPIB, AKi 064YMCneHi 3rigHo 3 hopmynamu po3aginy 7

npny,,=1,1.

Ta6nwuua I'.5 — Mapku ctani, wo BignoBiganTb Knacam MiLHOCTI npokaTy cTani

Knac miyHocTi . FOCT, ACTY,
. Knac abo mapka ctani, ToBLMHA NpokaTy, MM -
npokary crani HOPMaTUBHUIA OOKYMEHT
C235 FOCT 27772
OCTY 2651/FOCT 380
C235 C13kn2 OCTY 4484/TOCT 535
FOCT 14637
S235JR, S235J0, S235J2 OCTY EN 10025-2:2007
C245 FOCT 27772
C245 OCTY 2651/FOCT 380
C13nc5 (nuctosuii — po 20, bacoHHu — go 40) OCTY 4484/TOCT 535
FOCT 14637
C255 FOCT 27772
C255 C13cn5 (nuctoBuii — noHag 4, dacoHHun — go 10) OCTY 2651/TOCT 380
Ct3I'nc5 (nuctoBuin — noHaa 4) OCTY 4484/TOCT 535
CT13lcnS (nuctoBun — go 40) FOCT 14637
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Knac miyHocTi
npokary ctani

Knac abo mapka ctani, ToBLWMHa npokaTy, MM

roCT, ACTY,

HOPMaTUBHWIA JOKYMEHT

C275 FOCT 27772
C275 S275JR, S275J0, S275J2 OCTY EN 10025-2
S275N, S275NL OCTY EN 10025-3
S275M, S275ML OCTY EN 10025-4
C285 C285 FOCT 27772
092 (nuctoBmmn Ta hacoHHUA — Jo 32
€295 09I'2C(2 (nuctoswun Tg)q)aCOHHMVl ELlo 3)2) rocT 19281
09r2C (nucrosuin Ta pacoHHu — noHag 10 oo 20 BKMOYHO)
C325 142 (nuctoBun Ta hacoHHUN — A0 32 BKITHOYHO) FOCT 19281
15XCH[, ( dpacoHHun — noHag 20 go 32)
C345 FOCT 27772
09r2C (nucroBui Ta hacoHHMn — o 10 BKMOYHO
€345 15XCH§J, (nucToBuin —q,)u,o 32, qaacoﬁl-mmﬁ —po 20 B)KJ'I}O‘-IHO) FOCT 19281
09M2CHov [1]
C345K FOCT 27772
C345K
10XHAM FOCT 19281
C355 09Ir2CHou [1]
06I'b-355, 06I'B1-355 [2]
oer2eAr [3]
S355J2, S355K2 OCTY EN 10025-2
S355N, S355NL OCTY EN 10025-3
S355M, S355ML OCTY EN 10025-4
C375 C375 FOCT 27772
C390 FOCT 27772
141 2A0
15M2Co FOCT 19281
10XCH[, (nuctoBun — oo 40, dpacoHHUn — 6e3 obMexeHb)
€390 09r2CHou-y (1]
09X 2CHuY-Y
06I'6-390, 06I'64-390 [2]
oer2e4rn [3]
C390K FOCT 27772
C390K
15M2A®Onc (C390K) FOCT 19281
09r2CHy-y [1]
C420 S420N, S420NL OCTY EN 10025-3
S420M, S420ML OCTY EN 10025-4
C440 FOCT 27772
09r2CHou-y (1]
09X 2CHy-yY
C440 06I2b, 06264-440 [2]
oer2e4n [3]

S440M, S440ML

OCTY EN 10025-4
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KiHeub Tabnuui I'.5

Knac miyHocTi . FOCT, ACTY,
. Knac abo mapka ctani, ToBLMHA npokaTy, MM <
npokarty crtani HOPpMaTUBHUN OOKYMEHT

0626 [2]
09X 2CHuY-Y [1]

C460
S460N, S460NL OCTY EN 10025-3
S460M, S460ML OCTY EN 10025-4
0625, 06I26/-490 2]

C490
062640 [3]

C500 S500Q, S500QL OCTY EN 10025-6
C590 rOCT 27772
09X 2CHOu-Y [1]

C590
12I2CMo [4]
12XH2M[, [5]
C590K rOCT 27772

C590K
12FH2M®AKD [6]

C620 $620Q, S620QL OCTY EN 10025-6

3BaptoBaHocCTi "cB".

Mpumitka 1. Byrneuesi Ta H13bKOMNeroeaHi ctani Ans 3BapHUX KOHCTPYKLUIN MOBUHHI NOCTa4aTUCb 3 rapaHTieto

MpuwmiTtka 2. MNpn BUGOPI Mapkn cTani BennynHa ygapHoi B’A3KOCTi MpMMMaeTbCs BigNoBiAHO Ao Tabnuui B.1.

Mpumitka 3. BmicT cipkn Ta dhocchopy B HaBegeHMX MapKax cTani NOBUHEH BianoBigaTn Bumoram tabnuui B.2.

Mpuwmitka 4. ns ctanen 3rigHo 3 ACTY EN 10025-2, OCTY EN 10025-3, ACTY EN 10025-4, ACTY EN 10025-6
3aranbHi TEXHIYHI yMOBU nocTavaHHsA npuinmatu 3rigHo 3 ICTY EN 10025-1.

MpumiTtka 5. 3acTtocyBaHHA MpokaTy, BUrOTOBMIEHOrO 3a TEXHOJIOMEK TEePMOMEXaHIYHOI NPOKaTKM 3rigHO 3
OCTY EN 10025-4, He pgonyckaeTbCs B KOHCTPYKLiSIX, SIKi MPU BUrOTOBIIEHHI NignsralTb rapsayomy
dopmyBaHHIO 3a TemnepaTyp, Buwmx 3a 580 °C.

Tabnuus .6 — Po3paxyHKOBi onopu BiafIMBOK 3 BYrneLeBoi cTani

Po3spaxyHkoBi onopwu, H/MM2, BionnBok

nosHaka

151 2501 3511 4511
PoaTar, ctuck, 3ruH R, 150 180 210 250
3cys Rs 90 110 130 150
3MMHaHHA TOPLUEBOI NOBEPXHI (32 HAABHOCTI R 230 270 320 370
NPUrOHKN)
3MUHaHHS MICLl,e.Be B u,manp,pqum.x LapHipax Rip 110 130 160 180
(uandpax) npw LWinbHOMY AOTUKaHHI
[HiameTpanbHe CTUCKaHHSA KOTKIB NpU BiflbHOMY
OOTMKaHHI (B KOHCTPYKLISAX 3 0OMEXEHO0 Red 6 7 8 10
PYXIMBICTHO)
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PospaxyHkosi onopu, H/MM?, Bianueok 3 ciporo

HanpyxeHuii cTaH YMoBHa HaByHY MapoK
rnosHaka
CY15 C4y20 CY25 C430

Po3aTar ueHTpanbHUm Npu 3ruHi Ry 55 65 85 100
CTnCK LeHTpanbHUA NpU 3ruHi Rc 160 200 230 250
3MUHaHHA TOpLEBOI NOBEPXHI R 240 300 340 370
(32 HasIBHOCTi MPUIOHKM)

3cyB Rs 40 50 65 75
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Tabnuua [1.2 — XapakTepucTuyHi Ta po3paxyHKOBi ONMOpKU MeTany KyTOBMX LUBIB

MeTan kyToBOro wsa
PekomeHaoBaHMiM Knac MiLHOCTI
OCHOBHOIO MeTarny XapaktepucTuyHuii onip R, , PospaxyHkoBui onip R,
H/mm2 H/mMm2
C315 i Hmxue 410 180
Buwe C315 go C355 BkOYHO 450 200
Buwe C355 go C390 BkOYHO 490 215
Buuwe C390 go C440 BkntoYHO 590 240
Bule C440 685 280

Ta6nuusa [0.3 — Bumorn oo 6onTiB npu pisHUX yMoBaXx iX 3aCTOCyBaHHS

Knac miuHocTi 6onTiB i BUMorn o Hux 3rigHo 3 FTOCT 1759.4 y KOHCTPYKLUIAX, AKi

He PO3pPaxoBYHTLCSA Ha BUTPUBANICTb PO3PaxoBYyOTLCS HA BUTPUBArICTb
npu po6oTi 6onTiB Ha
po3Tar abo 3pi3 3pi3 po3Tar abo 3pi3 3pi3
5,6 5,6 5,6 5,6
— 5,8 — —
8,8 8,8 8,8 8,8
10,9 10,9 10,9 10,9
_ 12,9 — 12,9

MpuwmiTtka 1. BucokomiuHi 6ontu 3rigHo 3 FTOCT 22356 i3 ctani mapkm 40X "cenekt" 3aCTOCOBYIOTbCS Yy TUX CaMUX
KOHCTPYKLisIX, Wwo 1 6onTn knacis miyHocTi 10.9.

Mpumitka 2. Y 3'eQHaHHsIX, SKi HE PO3pPaxOBYHTbCA HA BUTPUBAMICTb, AOMYCKAETbLCA 3acTOCOBYBaTW 6ONTM 3
nigronoBkom knacy TovHocTi B i C arigHo 3 ACTY TOCT 7795, ACTY NOCT 15590.

Ta6nuua [1.4 — XapaktepuctuyHi onopwu ctani 6onTiB i po3paxyHKOBi 0Nnopn ogHOBONTOBUX 3'€gHaHb
3piay i poatsry, H/mm?

Knac miuHocTi 6onTiB Roun Rbyn Rps Rp¢
5,6 500 300 210 225
5,8 500 400 210 —
8,8 800 640 320 435
10,9 1000 900 400 540
12,9 1200 1080 420 —
40X "cenekt" 1100 990 405 550
Mpumitka. B Tabnuui BkasaHi 3Ha4eHHs PO3paxyHKOBMX OMopiB, 06YMCIEHI i3 OKpyrneHHAM 10 5 H/Mm2.
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Tabnuusa 0.5 — Po3paxyHkoBi onopu ogHOO0NTOBMX 3'€4HaHb 3MUHAHHIO Rbp €eneMeHTiB, Wo

3’egHytoTbcs Gontamum

XapakTepucTUYHUIA onip NpokaTy PospaxyHkoBuii onip Ry, , H/Mm2, npu GonTax
cTani 3'eqHyBaHUX €MEMEHTIB
R, » HMm? Knacy To4HocTi A knacie TouHocTi B i C, BUCOKOMILIHMX
360 560 475
370 580 485
380 590 500
390 610 515
430 670 565
440 685 580
450 700 595
460 720 605
470 735 620
480 750 630
490 765 645
510 795 670
540 845 710
570 890 750
590 920 775
MpumiTka. Y Tabnuui HaBedeHi 3Ha4YeHHs pO3paxyHKOBMX OMOpIB, 06YMCAEHi 3rigHO 3 hopmMynammu po3aginy 7 i3
OKpYrneHHaM [0 5 H/Mm2,

Tabnuusa [1.6 — Po3paxyHKoBi onopu po3Tary dyHaaMeHTHUX 6ontis Ry,

HominanbHumn
diameTp 6onTis,

PospaxyHkoBuii onip Ry, , H/mm2 ons GonTis i3 cTani Mapok

3rigHo 3 CTY 4484/FOCT 535*)

arigHo 3 FOCT 19281%)

MM CT3kn2-W Ct3nc4-I1, Ct3nc2-11, 09r2C-6, 10r2C1-6,
Ct13cn4-I1, Ct3cn2-1 09r2c-8 10r2C1-8
12, 16, 20 190 200 265 270
24, 30 180 190 245 265
36 180 190 230 265
42, 48, 56 175 180 230 265
64,72, 80 175 180 220 235
90, 100 175 180 210 235
110, 125, 140 150 165 210 -

*) Po3paxyHKOBi ornopu Ans 6onTiB i3 iHLLMX cTanei 06uYMcniolTbes 3a opmyroto (7.1).
Mpuwmitka 1. Ctanb 3rigHo 3 ICTY 4484/TOCT 535 noBunHHa noctavyaTucs 3a 1 rpynoto 3a NpuaHayeHHsM.

MpumiTka 2. Y Tabnuui HaBefeHi 3HaYeHHs1 po3paxyHKOBMX OMopiB, 06umncrneHi 3a popmynoto (7.1) 3 OKpyrineHHAMm
0o 5 H/imm2.
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Tabnuusa [.7 — XapakTepuCTHUYHi Onopu cTani i po3paxyHKOBi ONOPK Ha PO3Tr, H/MM?, BUCOKOMILIHIX

6onTiB 3rigHo 3 TOCT 22356 i3 ctani mapku 40X "cenekt"

HominanbHui giameTp pisboun, Mm Rpun Ron
16, 20, (22), 24, (27) 1100 770
30 950 665
36 750 525
42 650 455
48 600 420
Mpumitka. Po3mipu, HaBeaeHi B AyXKax, 3aCTOCOBYBaTU HE PEKOMEHAYETLCS.
Ta6nuua [0.8 — Nnowi nepepisis 6onTis., CM2, 3rigHo 3 TOCT 1759.4
dp , MM 16 (18) 20 (22) 24 (27) 30 36 42 48
Ay 2,01 2,54 3,14 3,80 4,52 5,72 7,06 10,17 | 13,85 | 18,09
App 1,57 1,92 2,45 3,03 3,53 4,59 5,61 8,16 11,20 | 14,72

MpumiTtka 1. MNMnowi nepepisy 6onTie giameTpom noHazg 48 MM npuimatoTecs 3rigHo 3 TOCT 24379.0.

Mpumitka 2. Po3mipu, ki HaBeaeHi B oyxKax, He peKOMEHAYETbCHA 3aCTOCOBYBATM B KOHCTPYKLSIX, OKpiM Onop
NOBITPAHMUX NiHIN enekTponepeaaBanHs (MJ1), BigkpuTnx po3noginbHux npuctpois (BPI1) Ta KoH-
TakTHUX Mepex TpaHcnopTty (KMT).
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OOOATOK E
(o6oB’a3koBwnin)

KOEO®ILUIEHTUA YMOB POBOTU ANA PO3TANHYTONO OAUMHOYHOI O KYTUKA,
AKUA NPUKPINMIOETLCA OAHIEIO NOJIULIEIO BONTAMU

KoediuieHT ymoB poboTu y.4 NMpu po3paxyHKy 3a cpopmyrolo (8.2) nepepidy po3TArHyToro oaw-
HOYHOro KyTuKa 3i cTani 3 rpaHuueto TekyyocTti go 380 H/MM?, sikui NPUKPINIOETLCA OOHIE0 NONUUEto
oonTamu, BCTAHOBMEHMMWN B OOWH psif B3OOBX OCi, pO3TalLOBaHii Ha BiAcTaHi He MeHLe 3a 0,5b Big
obyLuKa KyTuka i He meHLue 3a 1,2d Big nepa KyTuka, crig BU3HaunTu 3a oopMyIioro:

_ An1 E1
Ye1 = 0‘/<1Af+0‘k2 Oy3 s (E.1)
nk

A€ Olyq, Oyo, O3 — KOEDILIEHTH, L0 BU3HAYaOTLCA 3a Tabnuueto E.1;
A — MroLa YacTMHU NOMNEPEYHOro nepepidy NPUKPINIOBaHOI NOMKWLI KyTUKa MiXX KpaeM OTBOPY
i nepowm;
A, —Nnouia nonepe4Horo nepepisy Kytmka HeTTo.

n1

Tabnuus E.1 — KoeilieHTN oLy 4, 0Ly 1 0Lz

3HaYeHHs KOeMILIEHTIB oLy 4, 0L o, Oy 3
KoedbiLlieHTi npv ogHOMy 6:2;:3Tfmi:ﬂCTaHi e,, Wo npu e, > 1,5ggﬁT{;1)lzpi|dﬂ;pm KiNbKOCTI
1,35d 1) 1,5d 2,0d 2 3 4
O g1 1,70 1,70 1,70 1,77 1,45 1,17
O jo 0,05 0,05 0,05 0,19 0,36 0,47
Ol g3 0,65 0,85 1,0 1,0 1,0 1,0

1) Tinbkn ANs enemeHTIB PeLLiTOK (PO3KOCIB | PO3MipOK), OKPIM TUX, L0 NOCTINHO NPALIOIOTL Ha PO3TAN MPU TOBLLWHI
nonuui oo 6 mm.
MpumiTka. e4 — BigCTaHb B3QOBX NiHii Ail 3ycunnsa Big Kpato enemMeHTa 4o LeHTpa Hanbnmx4yoro oTBopy;
b — WrprHa Nonuui KyTuka;
P4 — BiACTaHb B3J0BX MiHil Aii 3ycnnng mMixx LieHTpamun OTBOPIB;
d — giameTp oTBOpY Ana 6onTa 3 ypaxyBaHHAM AO4aTHOrO AOMYCKy.

Mpun pospaxyHKy TAr i NosiciB TpaBepc, eneMeHTIB Ornop MOBITPAHUX MiHIA enekTponepenaBaHHs,
BIOKPUTUX PO3MOAINbHUX MPUCTPOIB Ta KOHTAKTHUX MeEpPEX TpaHCMopTy, Takux, Wwo 6GesnocepeaHbo
npunararoTb 40 BY3IiB KPIiNSIEHHA APOTiB, @ TAKOX €NEMEHTIB, L0 3'€4HYI0Tb Y CTOsIKaxX BY3IM KpinsieHHs
TAr | PO3TATHYTUX NOACIB TPaBepc, KoemiLieHTH v . 4 cnig 3meHwysatn Ha 10 %.
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OOOATOK XK
(o6oB’a3koBwnin)

KOE®ILIEHTU OANA PO3PAXYHKY HA CTIAKICTb LIEHTPAJIbHO-

| NTO3ALEHTPOBO-CTUCHYTUX ENNIEMEHTIB

Tabnuusa X.1 — KoediuieHTn CTINKOCTI Npu LeHTpanbHOMY CTUCKY

146

0
0412 3 45 6 7 8 9 10111213 1415

PucyHok 2.1 — Kpusi cTinkocTi a, b, ¢

YMOBHA KoediuieHT ¢ anga Tvnis KpuBmx YMOBHA KoediuieHT ¢ Anga Tvnis KpnBmMx
FHYYKIiCTb CTIMKOCTI FHYYKIiCTb CTIMKOCTI
A a b c X a b c
0,4 999 998 992 54 261 261 255
0,6 994 986 950 5,6 242 242 240
0,8 981 967 929 5,8 226 226 226
1,0 968 948 901 6,0 211
1,2 954 927 878 6,2 198
1,4 938 905 842 6,4 186
1,6 920 881 811 6,6 174
1,8 900 855 778 6,8 164
2,0 877 826 744 7,0 155
2,2 851 794 709 7,2 147
2,4 820 760 672 7,4 139
2,6 785 722 635 7,6 132
2,8 747 683 598 7,8 125
3,0 704 643 562 8,0 119
3,2 660 602 526 8,5 105
3,4 615 562 492 9,0 094
3,6 572 524 460 9,5 084
3,8 530 487 430 10,0 076
4,0 475 453 401 10,5 069
4,2 431 421 375 11,0 063
4,4 393 392 351 11,5 057
4,6 359 359 328 12,0 053
4,8 330 330 308 12,5 049
5,0 304 304 289 13,0 045
5,2 281 281 271 14,0 039
Mpumitka. HaBegeHi y Tabnuui 3HaveHHs koediuieHTa ¢ 36inbLueHi B 1000 pasis.
\
1
0,9 \‘ 2
, \&b
0,8 N \
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0,7 \\
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OOOATOK K
(o6oB’a3koBwnin)

KOE®ILUIEHT cppmax ANA PO3PAXYHKY HA CTIMKICTb CTUCHYTUX CTPUXKHIB
TOHKOCTIHHOIO BIAKPUTOIO NEPEPI3Y

K.1 KoedilieHT ¢, CMia po3paxoByBaTt 3a (OOPMYIIOH0:

2

c (K.1)

max — :
2 1 “1\?
1+8B+,/(1-5B) +161 (@e—exh

K.2 Ona Tunis nepepisis, HaBegeHux y Tabnuui K.1 y dopmyni (K.1) cnig npunmatu:

5=2p. B=1+2ﬁ.e¢;
m P
i 2.
=80 +0.156 ) (K.2)
o =ax-e _%

Ae e,  — eKCLUeHTpuCUTeT JoaaTtka CUMu CTUCKY BiHOCHO OCi X — X 3i CBOiM 3Hakom (y Tabnuui K.1
nokasaHum 3i 3Hakom "nnroc");
a, —BiACTaHb MK LLlEHTPOM Baru i LLIEHTPOM 3ruHy nepepisy.

Y dopmynax (K.2) nosHayeHo:

I, +1 /
p=Yral; 0=—2, (K.3)

An? % I h

ae By — KoeqilieHT, Wo npuimaeTbesa 3a Tabnuueto K.1;

| b3 . . . . - y
= sz ;17 — MOMEHT iHepLii Nepepisy Npu BiNbHOMY Kpy4eHHi (TYT & — KoediLieHT, Lo npuiima-
1

€TbCs 3a Tabnuueto K.1);

b;it, — BiANOBIAHO LUMPWHA | TOBLUMHA NUCTOBUX €NIEMEHTIB, LLIO YTBOPIOOThL Nepepis, BKoYaoyu
CTiHKY.

dopmynu Ans BUSHAYEHHA ©, €, 0L, Ta IX 3HAa4YeHHsl HaBedeHi B Tabnuui K.1.

Mpu pospaxyHky cTpwxHeA [M-nogibHoro nepepisy Ha LeHTpanbHUM ctuck y copmyni (K.1) cnig
npuimatm B=1, e, =0.

Ta6nuua K.1 — 3HaueHHs koedilieHTIB

Cxema nepepisy o € o Pt
0,25 0,43 0 0
1415 14hy —15h, 3rigHo 3
2 0,42 - cdopmynoto
/ I h
y y (H.12)
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KiHeub Tabnuui K.1

Cxema nepepisy ® g O By
N
| x - h 3rigHo 3
© < 1
X_| . _O_A_X 0 0,40 I dopmyrnoto
=
| & (H.12)
, Y
© = 3+2 4(3 )
X R R | b1 ). 4 +2n +n
+ 2 0,37 - A 0
y e 6+m) 2+m)(6+n)
b
MpumiTtka. /4 i/, — MOMeHTM iHepUii BiANOBIAHO BiNbLUIOro i MEHLLOrO NOSACIB BiAHOCHO OCi CMMETPIi nepepisy y—y;
n=>b/h.

K.3 lNMpu po3paxyHKy CTUCHYTUX CTPWXKHIB 3rigHo 3 8.1.5 Ta K.5 y dpopmyni (K.1) cnig npunmaTtn:

6:@; B=1;
n
8l +o,156L2;§; (K.4)
I.b Ab
a
(Xe :?y, eX :0!

Ae a, — BiACTaHb MiXK LLleHTPOM Baru i LLeHTpOoM 3ruHy nepepidy (pucyHku 8.1 ta K.1).

y
Y dopmynax (K.4) nosHayeHo:

I, +1
=X 2y +oc§;
Ab
3 3
I :0,37(htw +2btf). (K.5)
/
Onga BigkpuToro nepepidy 3a pucyHkoMm K.1 3HayeHHs — L o, npu t, =t =t NOBUHHI

162 Ab2

X

BM3Ha4aTucs 3a hopmynamu:

2
I(:J — 3+2n . It =0 37[tJ o 4(3+T])
’ ) y e
(

162 6+n)? Ab? b 2+m)(6+n)
ae n=h/b.
K.4 KoedilieHT ¢, 5, NPY PO3paxyHKy Ha CTiNKICTb CTPUXHS LIBENepHoro nepepisy (pucyHok K.1) cnia
po3paxoByBatu 3a hopmynoto (K.1), B sikiln HEOOXigHO NpunMaTH:
6:@; B=1, a, =0,

p

ae
I, +1
p="T4v?;
Ah
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8/, 2

l
n=—2 +0,15642xy. (K.6)
l,h Ah
Y dopmynax (K.6) nosHa4eHo:
4@+ny) ., _tb’h® 342ny

V= ; )
n@+ny)B+ny)  ° 12 6+ny
ne n=hlb;y=t,/t.
Benuuuny e, cnig npunvatu BignosigHo Ao dopmynu (K.2), a I, — Bu3HavaTu 3a popmynoto (K.5).

a, |Y

PucyHok K.1 — Cxema wiBenepHoro nepepisy

K.5 Po3paxyHoK Ha CTilKiCTb N03aUeHTPOBO-CTUCHYTUX eNeMeHTIB ABOTaBPOBOro nepepisy 3 ABomMa
OCSIMM CUMETPIl, HEMEPEPBHO NIAKPINAEHNX B34OBX OAHIET 3 nonuupb (pucyHok K.2), HeobxigHO BMKO-
HyBaTu 3rigHo 3 10.2.1, npu ubomy B chopmynax (10.12) i (10.13) samicTb ¢, Ta @y CIA NpUAMATY @, TA
Py » @ KOBMILIEHT C,p\,, — PO3PaxoByBaTh 3a HOPMYIIOH:

240,10,

Crmax =—————— (K.7)
1+4(p+e,h )
Ae o; —napameTp, Lo BM3HaYaeTbCa 3rigHo 3 hopmynoto (H.4);
p — napameTp, WO BU3Ha4aeTbes 3rigHo 3 doopmyrnoto (K.3).

3HayeHHsA pPo3paxyHKOBOI AOBXKUHN [ ¢ CMif NMpuiMaTyi TaknMm, LLIO JOPIBHIOE BiACTaHi MK nepepizamu
enemMeHTa, sKi 3aKpinneHi Bif NMOBOPOTY BiAHOCHO MO3AOBXHbLOI OCi (BiACTaHb MiX By3rnamu KpinsieHHs
B’A3€eM, pO3nipoK TOLLO).

EkcueHtpucutet e, =M, / N, akuin npunmaetbesa y dopmyni (K.1) 3i cBOiM 3HaKoM, BBaXaeTbcs
000AaTHUM, SIKLLIO TOYKa NpuKnagaHHsa cunu amMilleHa y 6ik BinbHOI nonuui (pycyHok K.2); onsa ueHTparnbHo-
CTUCHYTUX enemeHTiB e, = 0.

MNpw BU3HaYeHHi e, 3a po3paxyHKOBUI 3rvHanbHUM MOMEHT M, crif npuiiMaTtit HanBiNbLINIA MOMEHT Yy
MexXax po3paxyHKOBOI JOBXUHN [ enemeHTa.

y
~
/7\
>
i A
7
/
| ~
.
y

PucyHok K.2 — Cxema nepepisy enemeHTa, nigkpinieHoro B3goBX Nonunui
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OJOOATOK N
(oosigkoBui)

CTUCHYTI ENEMEHTU 3 THYYKOIO CTIHKOIO
Mpy po3spaxyHKy LieHTpasribHO- i N03aLEeHTPOBO-CTUCHYTUX CTPUMXKHIB CYLIINIbHOrO nepepisy y sunaga-

. .. —  hy |R
Kax, KON (PakTUYHE 3HAYEHHS YMOBHOI THYUKOCTi CTIHKM A, = —°- ?y nepesuLLYE (NpY LLeHTpanbHOMY
w

CTUCKY He 6inblie HiX y 2 pasu) 3HaYeHHs! FPaHNYHOT YMOBHOI FHYYKOCTi CTiHKM A, , OTPUMaHe Bia-

uw?
nosiaHo fo sumor 8.3.2, y dopmyni (8.3) nput oy < 0,5 HeobXiAHO NpUIIMaTK PO3PaxyHKOBY 3MEHLLIEHY
rnrnoLly nonepeyvHoro nepepisy A, 3amictb A.

3HaueHHsa A, cnig obuucnioBaTti 3a hopmMynamm:

— [Ons ABOTaBPOBOrO i LLBENEPHOro nepepisy

Ay =A—(hy —hy)t, ; (n.1)

— [ns kopob4yacToro nepepisy:
— NpU LLeHTpanbHOMY CTUCKY

Ag =A=2(hgr —hy)ty —2(ber 1 —bg)ts; (n.2)
— Npun NO03aLEeHTPOBOMY CTUCKY
Ay =A-2(hy —hy)t, , (n.3)

ne hgsihy; — pospaxyHKoBa i 3MeHLIeHa BUCOTa CTiHKW, pO3TalloBaHOI napanesnbHO MOLWKWHI, Y SKii
nepeBipAETLCA CTINKICTb;
bef1 1 by — pO3paxyHkoBa i 3VEHLLEHa LUMpUHa Mosica kopoB4acToro nepepisy, po3TaloBaHoro
nepneHanKynNAapHO A0 NAOLWMHW, Y AKi NepeBipATbCA CTIMKICTb.
3HaueHHs h, Y LeHTpanbHO-CTUCHYTUX eNleMeHTax peKkoMeHayeTbes obumcnioBaTy 3a hopmynamu:
— AN 4BOTaBpPOBOro nepepisy:

h, =t, {xuw _(;ij(xuw —1,2—0,15x)}\/f, (.4)
uw y

pe npu A > 3,5 cnig npunmatn A = 3,5;
— Ansi KopobyacToro nepepisy:

h, =t, {MW —(Kw—q(xuw -2,9-0,2% +0,7xw)} £ (1.5)
Xuw R,
ae npu A > 2,3 cnig npuimatn A = 2,3;
— ANs WBEenepHoro nepepiay:
= E
hy =t, Ay |— - (n.e)
Ry

NS LeHTPanbHO-CTUCHYTUX EMEMEHTIB 3HaYEHHS A | XUW y dhopmynax (J1.4) — (J1.6) cnig npunmatu

BignosigHo Ao sumor 8.3.2. lNMpu ob4yncneHHi 3HaveHHsa hy Ana kopob4yactoro nepepisy 3a gopmysoto

A

.~ . o . . - . bef 1 Ry
uw 1Ay, CRiO npuiMaTtKk BignNoBigHo by , fr, kum |}»f‘1 = . ?, npu ubomy

(1.5) 3amictb hy , t ;
f

w

3HaAYeHHs Xuf 4 cnig BU3Havatu BianosiaHo Ao sumor 8.3.8.

Y no3aLeHTpPOBO-CTUCHYTUX efleMeHTax ABOTaBpPOBOro i kopobyacToro nepepisy 3Ha4eHHs hy cnif

obuncniosaty 3a cdopmynamm (11.4) i (J1.5). Y umx dopmynax 3Ha4eHHA A =L, i L, Cnig npuumatu

BiANoOBigHO o0 BMMOTr 8.3.
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KOE®ILIEHTM AN PO3PAXYHKY HA MILHICTb ENIEMEHTIB CTANEBUX KOHCTPYKUIA

M.1 Y tabnuui M.1 HaBefeHi HaWbinbLUi 3Ha4YeHHs1 KoedilieHTis ¢,, ¢
MEHTIB 3 ypaxyBaHHSIM PO3BUTKY NiacTUYHUX gedopmMallin.

y

Ta N Npu po3paxyHkax ene-

Ta6nuua M.1 — KoediuieHTn ona po3paxyHKy eneMeHTIB 3 ypaxyBaHHAM PO3BUTKY MNAaCTUYHUX

aedopmauin
Tun ) A A Hanbinblle 3Ha4yeHHs KoedilieHTiB
. Cxema nepepisy f/ w
nepepisy c, c, nnpu M, = 0%
Y| A Y 0,25 1,19
. 0,50 1,12
1-i1 X—f7X X X 100 107 1,47 1,5
_—W 3 )
y y 2,00 1,04
y
24, 0,5 1,40
2.1 TR 1,0 1,28 147 2,0
T 0.54¢ 2,0 1,18
Y| Af 0,25 1,19 1,07
3 . . 0,50 1,12 1,12 -
_M £
054, 054, 1,00 1,07 1,20
y'oAf 2,00 1,04 1,26
\Y_a; 0,50 1,40 1,12
X X
4-i1 | 1,00 1,28 1,20 2,0
025A7 |y 05Ay 2,00 1,18 1,31
a) y 6) Y
2,0
5-11 x—%— X — — - 1,47 1,47 a)2,
y 1y 6) 3,0
Ar 1Y 0,25 1,04
6 .. s 0,50 147 1,07 20
7 | N 1,00 ’ 1,12 ’
05A% v 054y : :
2,00 1,19
y
& x @7)( - 126 126 15
y
a) My ¥ Y
x—%—_ X
. y y a) 3,0
8-t 5) y p - 1,60 1,47 6)1.0
x-—F— X
My Ty y
a) 6) 0,5 1,07
Iy/Af |y L) 3
9-it x|:|:tx L+ x 1,0 16 1,1 2; ?’8
ly 05Ay ly 2,0 1,19 ’
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KiHeub Tabnuui M.1

Tun A /A HaibinbLue 3HaveHHs KoedilieHTiB
f/ w

nepepisy Cxema nepepisy

Cy c, nnpu M, = 0%
*) Mpu M, = OnpuiimaeTbea n= 1,5, 3a BUHATKOM NepepisiB TUny 5, a), Ans gkoro n =2, i tuny 5, 6), Ana akoro n = 3.

Mpumitka 1. MNpy BU3Ha4eHHI KoedilieHTiB ANs MPOMIDKHMX 3HAYEHb A,/AW O0NycKaeTbCs MiHinHa iHTepnonauis.
MpumiTka 2. 3HaYeHHs KoemiLiEHTIB ¢, 1 ¢, NpuiMaloTbes He Binblumnmm 3a 1,15 y;, Ae v, — koedilieHT HaginHOCTi

3a HaBaHTaXXEHHAM, 0BYMCNEHUI AK BiQHOLLUEHHSA PO3paxXyHKOBOIro 3Ha4eHHA €KBiBarieHTHOro (3a
3Ha4YeHHAM 3rmHarnbHOro MOMeHTy) HaBaHTaXEeHHA 00 XapakTepUCTU4HOro.

M.2 Y tabnuui M.2 HaBefeHi KoedilieHTn po3paxyHKy ONOPHUX NANT.

Tabnuusa M.2 — KoediuieHTn ons po3paxyHKy ONOPHUX NAUT

Cxema i po3paxyH- 3Ha4veHHs o, Npu BiZJHOLUEHHI po3MipiB MANTK ap/bp , LLIO AOpPIBHIOE
KOBi po3mipu
AiNSHKA NANTY 0,5 0,7 0,9 1,0 1,2 1,4 1,6 1,8 2,0 >2,0
Q V
©
bp
Q’Q/ ) 0,060 | 0,088 | 0,107 | 0,112 | 0,120 | 0,126 | 0,129 | 0,131 | 0,132 | 0,133
<
$
§ N
o
N 0,048 | 0,063 | 0,075 | 0,086 | 0,094 | 0,100 | 0,125
b
Mpumitka 1. 3Ha4eHHs ap bp cnig, Bu3HayaTtu Ans po3mipis y CBiTAi.
Mpumitka 2. [ng ginsHku, ska obnmpaeTbCcs Ha TPy CTOPOHN, 3HAYEHHS Crif BU3HAYaTuH: npu ap/bp< 0,35 gk anga
KOHCONIi JOBXXMHOK o ,; Npy 0,35< ap/bp< 0,5 — 3a niHinHo iHTepnonsuieto.

3ruHanbHi MOMEHTUW B OMOPHIN MAMTi JOMyCKaeTbCa 064McnoBaT 3a popmynamu:
— A1 KOHCONMbHOI AiNAHKN:

M =0,5qc?, (M.1)

ge c¢ — BUJTIT KOHCONbHOI AiNAHKW NNNUTH;
q — peakTUBHUI TUCK OCHOBM Ha OAMHMLO MAOLLi Nig PO3rNsAHYTO AINAHKOK NAMTK, pO3nogin

SKOro nig NIIMTo NPUAMAETLCH PIBHOMIPHUM | TakUM, WO OOPIBHIOE CepeJHbLOMY 3HaYeH-
HIO TUCKY, H/MMZ;

— Ansa fgingHkn, obnepToi Ha Tpu, YoTupm abo ABi B3AaEMHO NepneHanKynspHi CTOPOHMU:

2
M =a ,qb2, (M.2)
ne o, - KoedilieHT, Wo 3anexunTb Big yMoB 0b6nmMpaHHs i CniBBigHOLWEHHS PO3MIpIB CTOPIH AiNAHKM
NAUTK | NPURHATWIA 3rigHo 3 Tabnuueto M.2;
bp — PO3Mip AINAHKM NAUTU, NPUAHATUIA BignoBigHO Ao Tabnuui M.2.

D,OI'IyCKaCTbCFI BpaxoByBaTu BMNJ1MB CyMi)KHI/IX OINAHOK, WO PO3BAHTAXYKOTb MJIATY.
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OOOATOKH
(o6oB’a3koBwnin)

KOE®ILIEHT CTINKOCTI MPU 3rUHI o,

H.1 KoeilieHT ¢, 018 po3paxyHKy Ha CTilKICTb 3riHanbHUX eNemMeHTIiB BOTaBpOBOro, TaBpoBOro
i LWBenepHoOro nepepisy cnig BM3Ha4YaTVW B 3areXHOCTI Big PO3MILLEHHA B’A3ei, L0 PO3KPInmoTb
CTMCHYTUI MOSIC, BUOY HaBaHTaXeHHd i Micus noro npuknagaHHg. MNpu ubomy nepepbadaerbes, WO
HaBaHTaXXeHHA A€ B NMOLWWHI HanbinbLLoi )opcTkocTi (/, > ly ), @ OMNOpPHI Nepepi3n enemMeHTa 3akpinneHi
Big 6iYHMX 3CyBIB i MOBOPOTY.

H.2 ina 6ankn i KoHCOMi ABOTaBPOBOro nepepisy 3 ABOMa OCAMU CUMETPIT KoedilieHT ¢, cnig
npuUrUMaT TaknMm, LLIO JOPIBHIOE:

—npn¢,<0,85
Pp =91; (H.1)
—npu¢,>0,85
¢op =068+0,219p, <1, (H.2)
Ae 3Ha4YeHHs KoedilieHTa ¢ 4 cnig po3paxoByBaTh 3a POPMYIIoH:
2
I, (h E
(p1 :\Vy[bJ —_—, (H3)
Ix lef Ry
ae vy — KoeqilieHT, Wo ob4ncnoeTbes BignoBiaHo Ao Bumor H.3;
h,  —noBHa BMCOTa nepepisy NpokaTHoro AsoTaspa abo BiAcTaHb MK OCAMM NOACIB (NakeTiB
NOSICHMX NUCTIB) CKNaaeHoro ABOTaBpa;
lo — po3paxyHKoBa AOBXMHA Ganku abo KOHCOsi NpuiHATa BignosigHo 40 Bumor 9.4.2.

H.3 3Ha4veHHs koedpiuieHTa y y chopmyni (H.3) cnig obumcnoBaty 3a doopmynamum Tabnuus H.1i H.2
3anexHo BiJ KiNbKOCTI 3aKpinfieHb CTUCHYTOro Nosica, BUAY HaBaHTaXEHHS i MiCLS MOro NpUKNageHHs, a
TaKoX Bif 3Ha4YeHHA KoedillieHTa a.;, O [OPIBHIOE:

a) Ang NpokaTHUX ABOTABPIB:

(L,
o :1,541*[(#] , (H.4)
Iy hy
ne I — MOMEHT iHepUil Npy BiNbHOMY KpyYeHHI, SKMI BU3HAYaEeTbCS 3rigHO 3 gogaTkom K;

0) 4ns cknageHux OBOTaBPIB i3 NMUCTIB 3i 3BapHUMM Ta PPUKLINHUMM NOACHUMU 3’ €QHAHHAMM:

A

L bftf:SJ’

— Ans BoTaBpoBUX Banok cknageHoro nepepisy i3 3BapHUMM NOSICHAMK 3’ €QHAHHSIMUA:
tei by— TOBLWMHA i LUMPUHA nonuui Ganku,
hpq — BiOCTaHb MiX OCAMM MOACIB;
a,=0,5 hyy;
t, — TOBLUMHA CTiHKK;
— ANns ABOTaBPOBMX Oarnok cknageHoro nepepisy i3 opukUinHuMm 601TOBUMKU NOSACHUMKN 3'€OHaH-
HAMMU:
tr — cymapHa TOBLUMHA NIUCTIB Mosica i NONWLi NOSICHOTO KyTWKa ABOTaBpPOBOi 6anku 3 ppuKLin-
HUMW NOACHUMW 3’ €AHAHHAMMU;
bf — WmMpWHa NUCTIB nosica 4BOTaBPOBOI Banku 3 PPUKLINHUMK NOACHUMU 3’ €AHAHHAMMU;
hyq — BiACTaHb MiXX OCAMM NaKETIB NOACHUX NIUCTIB,
a, — WMpVHa BepTMKarnbHOI NOMULi MOSACHOIO KyTWKa 3a BiApaxyBaHHAM TOBLLMHM MOro Nomnuu;
t, — CyMapHa TOBLLMHA CTIHKW i BEPTMKarNbHUX NOMMLb MOSCHUX KYTUKIB.

(H.5)

ae:
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"IHo10dU 8 BOBOU 010LAHOMLD XBHHaLLId)EE amdaLng | xoaT udu A 3oiHaIdoT ofm ‘Wisel Bo91sennndu b M BHHOREHE “exLInmnd]]

L hogL = M nnLAHIB1EOH 7 n oHaLnoucod
b = A UNLAHONLD ! oHdINoHSI
b Aol = M UNLAHIB1EO
09} d ! 7 lLdeah A IHMITedao 8 aHITQ
by = A UMLAHOMLD) — aHaxadaoog
b SNES o 7 IHNTadeo 8
MG = A = e 2T oHaxadaog
¥ 7 ; VHULOBh
20 0LXG'€E="DH0'0 + 9'c = M '0 100+ G2'2=" umis-qrAg = i ovg-aAg | Hald eH Huodu 9LBLIT
T ofm ‘emaung | eayy
w ‘ Iw ‘ 3 — f ¢
20 0Lx2'T="Py0'0 +GE'G =M '080'0 + 08 = M nnLAHIBLEOd f—7=m aHaLTougod
‘ ‘ ‘ oHdInO
J0. 0bx22="Pp0'0+GL'e=MN | 'ngp'0+ 09 =M MMLAHONLD) HdiwoHald
qHaLuIdNee €89
mdm\orxmhv —'0¢G0'0 + 9'9 = A 0600 + G0'G = A UMLAHIBLEOH
aHaxTadasog
J0. 0bxG'y—"nego0+€e=M | 10600+ GL L =N MMLAHOMLD
<Ip> < Iyt BHHaXelHedeH 0 IHoJodu g IHoJodU g
0oy > ov oy>"">10 sHaeLmmndu ! Qozm§moq BHHOXE1HEgERH BOBOL 0J0LAHOWLD
0 xgHHORheHE udu M LH3IMNIha0) 0lovK off ‘owo) | MHBUIT BH “py edoig ng qHaLLId)EeE qLoMALITY|

11d1awmnd nneoo ewost € Asidedeu oloaodgeLosar youeg BuU M niHalmipaoy — |L'"H shuwoe |
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KO YMOBW 3aKpinneHHs CTUCHYTOro Mnosica i BUA, HaBaHTaXEHHSA He BiAnoBidae HaBeOeHUM Y
Tabnuui H.1, gonyckaeTbCsl 3HAYEHHS v BU3Ha4aTK 3a oopmyramm Ans HanbinbL 6nm3skoi 3a 06prucom
entopn M, Ha AinaHui 6anku OOBXMHOW Lq, Y AKY MOXe OyTu BnucaHa dakTuyHa enopa 3ruHarnbHUX
MOMEHTIB.

Tabnuusa H.2 — KoediuieHTn ans »KOpCTKo 3aKkpiniieHnx KOHCoNen ABOTaBPOBOro Nepepisy 3 ABoma
OCsaMU cMMeTpIl

Mosic, 40 SIKoro KoediuieHT v 3a BiACYTHOCTI 3aKpinneHb
BMD. HaBaHTaXeHHS npuknageHe CTUCHYTOIO nosdca i npu 3HA4YEeHHAX
HaBaHTaXEHHs 4<o0,; <28 28 <a; <100
30cepemxeHa cuna Ha KiHLj| PO3TArHy v y=10+0,16 a; y=4,0+0,05a;
KOHcOni CTucHyTUIA vy =6,2+0,08 oy vy =7,0+0,05 oy
PiBHoMipHO posnogineHe |Po3TarHytum v =1,42 /o,

Y BUNagkax, Koy B KOHCOMi CTUCHYTUI NOSIC 3aKpinfeHnin Big GiYHOro nepemillleHHs Ha BiflbHOMY i
KiHLi 4K 3a 1T JOBXWUHO, 3HAYEHHS y AOMYCKAETbCA NPUAMATIN TakUM, LLIO AOPIBHIOE:

— MpW 30CEPEKEHOMY HaBaHTaXXEHHi, NPUKNageHOMY A0 PO3TArHYTOro nosica Ha KiHLi KoHconi,
v =1,75y 4, e 3Ha4YeHHs y 4 CMig NpuMaTy 3a NPUMITKOK [0 Tabnuui H.1;

— B iHLWIMX BUNagKax — sk 4ns KoHconi 6e3 3akpinseHb.

H.4 [Ina 6anku BOTaBPOBOro nepepisy 3 OAHIEI BIiCC0 cMMeTPIl (pucyHoK H.1) KoedilieHT ¢, cnig
BU3Ha4aTu 3a Tabnuueto H.3, Ae 3HayYeHHs ¢ 4, ¢, i n cnig obuncnioBaTh 3a hopmynamu:

I, 2h,.h, E
Q1= o (H-6)
X lef y
I, 2h,.h, E
<p2=\va/l —otz Z-R—; (H.7)
X lor Y
__h (H.8)
11 +1,
Ae y, — KoeilieHT, Lo 0BYMCroeETLCA 3a (hOPMYIIOHD:

wa=g(5+\/32+c); (H.9)

hy i hy — BiAcTaHb Bif LEeHTpa Barv nepepisy A0 OCi BiANOBiAHO BiflbLl PO3BMHYTOrO i MEHLL PO3BU-
HYTOro nosca;

Lot — po3paxyHKoBa AoBXMHa 6anku Bu3HaveHa BignoeigHo 0o 9.4.2;

I4il, —momeHTH iHepuii nepepidy BiANoBiAHO BinbLl PO3BUHYTOIO | MEHLL PO3BMHYTOrO MOSACIB
BiHOCHO OCi cMMeTpiIi nepepidy banku.

b1
yl
!
< | =
‘:X_——T——X
g e
Yh,

PucyHok H.1 — Cxema gBoTaBpOBOro nepepisy 3 ogHieto BicCto cuMeTpil
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Tabnuusa H.3 — KoediuieHT ¢,

3HaueHHs KoedilieHTa ¢, Npu 3HaYeHHi koedilieHTa ¢,
CTuCHYTWMI nosic
po 0,85 noHap 0,85
n 1-n
BinbLU PO3BUHYTUI Pp =04 <1 op =940,21+0,68) —+—— || <1
¢1 @2
MeHwW po3BuHyTUI Qp =Po ¢p =0,68+0,21¢, <1

H.5 3HaueHHna B, C i [y dopmyni (H.9) cnig BusHayatn 3a Tabnmusammn H.4 i H.5 3anexHo Big

KoeilieHTiB:

§=n+0,7348, ; (H.10)
w=n+1,145p, ; (H.11)
b b b, Y
B, =(2n -1)x 0,47-0,035(1j 1+1—o,072(1] ; (H.12)
hb1 hb1 hb1

2
L1
n=(1-n)x 9,87n+0,385t(efj , (H.13)
PAUY

[e 3Ha4eHHsa n, by, hy,, |, cnig npyimaty BiANOBIAHO A0 UbOro goaatka, a l;— 3rigHo 3 goaartkom K.

KoediuieHT o ; B Tabnuui H.5 cnig Bu3Havatu 3a doopmynoto (H.4).

Ta6nuua H.4 — KoediuieHT B

npyknageHHA 30cepemKeHoMy PiIBHOMIPHO LLIO CMPUYUHSIE
HaBaHTaXXEHHA B CepeamHi NporoHy posnogineHomy YUCTUM 3TUH
TT 6 u Bt
T T "
I 1 : + »
Ta6nuua H.5 — KoediuieHtn Ci [
KoediuieHT C npu nepepisi
Bua HaBaHTaXXeHHs KoediuyieHT [

asotasposomy (n < 0,9)

Tasposomy (n = 1,0)

3ocepemxeHe B cepeinHi NPOroHy 0,330 0,0826 o, 3,265
PisHOMipHO posnogineHe 0,481 1 0,1202 o, 2,247
Take, L0 CNPUYMHSIE YACTUI 3TWH 0,101 7 0,0253 a4 4,315
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H.6 [1na nsotasposoro nepepidy npu 0,9 < n < 1,0 KoeiLieHT y ,Cnia BU3HAYaATU NiHINHOK iHTEp-
NnonsAuiet0 Mk 3Ha4eHHsIMK, oTpuMaHuMn 3a dopmynoto (H.9) ans gsotaBpoBoro nepepidy npu n = 0,9
i ANg TaBpoOBOro nepepisy npyu n = 1.

[na TaBpoBOro nepepidy nNpu 30cepespkeHoMy Y PIBHOMIPHO PO3MNOAifieHOMY HaBaHTaXEHHI i 3Ha-
YeHHi koediuieHTa o, < 40 koedilieHTn vy , cnig mHoxuTK Ha (0,8 + 0,004 o).

Y 6ankax 3 MeHLI PO3BMHYTUM CTUCHYTWM nosicom npu n > 0,7 i 5 <1, /b, <25 3Ha4yeHHs1 Koe-
diuieHTa ¢, cnig 3MEeHWUTN MHOXEHHsAM Ha (1,025 — 0,01516f/b2) i npunMaTy NpU LUbOoMY He BinbLinm
3a 0,95. CniBBigHOLIEHHSA lef/b2 > 25y Takux Gankax He 4OonycKaTbCs.

H.7 [Ina 6anku wBsenepHoro nepepisy koemilieHT ¢, AonyckaeTbca npuimatn ¢, =0,7 ¢4, Ae ¢4
cnig Bu3Hayat 9k ana Ganok OBOTABPOBOro nepepidy 3 ABOMAa OCAMWU CUMETPIi, BUKOPMCTOBYHOYM
dopmynm (H.3), (H.4), ne 3HayeHHsa /, , Iy, I HeobXxioHO obumncnoBaTH AK ANS LWBenepa.
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OOOATOK T
(o6oB’a3koBwnin)

CTIAKICTb CTIHOK BANOK, YKPIMJIEHUX NO3A0BXHIMW | TIPOMDKHUMMU
PEBPAMU XKOPCTKOCTI

M.1 Y cTiHUi 6ankM CMMETPMYHOro ABOTABPOBOrO Mepepidy 1-ro knacy, NigkpinneHoi, okpiM none-
peyHnx pebep XOPCTKOCTi, OAHUM MO3[0BXHIM PeBPOM XXOPCTKOCTI, pO3TallOBaHWM Ha BiacTaHi hy Bif
pO3paxyHKOBOI (CTUCHYTOI) MeXi Biaciky (pucyHok I1.1), obuasi nnacTnHkK, Ha ski Le pebpo po3ainse
BiACIK, Crig po3paxoByBaTh OKPEMO:

a) MNacTuHKy 1, po3TalloBaHy MK CTUCHYTUM MOSICOM i MO3J0BXHIM pedpoM, 3a hopMyroto:

0,5
Y"G{naﬁ (1+oc1)2+4ﬁf}£1, (M.1)
cscr,1"/c
Ser1 T OSecr,1 Oloc,1
ﬂea1= SR B—]: . !
c Ter G Gloc,cr,1

TyT 3Ha4YeHHs G, G ., T CMiA BU3HA4aTW BIANOBIAHO [0 BUMOT 9.5.2, @ 3HAYEHHA G ¢, 116G e o, 1 — 3@
dopmynamu:

—Npu G 1, = 0:
4,76 R
ST 2 (n2)
hef
— hy R
ae M:J .
t, VE
—Mpn G o, #0ipg = hi < 2 (npw p 4 > 2 HeobXxigHO NpuimaTn 4 = 2):
1
1,19y R
Tt = T (N.3)
ef
R
Gloc,cr,1:W(1a24+0.476p1)x7};, (N.4)

a

2
1 .o a Ry
ne vy = +— A, =—, | —.
v [“1 “’IJ : tw E

KpuTniHe HanpyXeHHs 1., 4 cnif Bu3Ha4aTn 3a copmynoto (9.42) 3 nigcTaHOBKOW B HET PO3MIpiB
NNacTUHKK, LLLO NepeBipAeTbeS.

0) NNacTMHKy 2, po3TalloBaHy MiX MO3A0BXHIM pebpom i po3TArHyTUM nosicom 6anku, — 3a dop-
MYJIOHO:

[ (1-2h,/h cieo P T < T
Tn ( 1/ ef)+ loc, 2 + T <1, (N.5)
Ye Gcr,Z Gloc,cr,2 Tcr,2
Oe o i T— Hanpy>XeHHs, L0 BM3Ha4aTbCs BignoBigHo Ao 9.5.2.

2
R _ R
c :%.L,wa :hi _y . (M.6)

cr,2 2 — w t E ’
(o 5—"1J o N

ef
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Cloc,2 — HampyxeHHs, sike 0BYMCIIIOETLCA 3anexHo Bif TOro, 0 SIKOro Mnosica NpuknageHe HaBaH-
TaXEHHS:

G loc,2 = O oc — AKLLO HABAHTAXEHHS! NPUKNaAaeTbCs [0 PO3TArHyToro nosica (pucyHok .1, 6);

G oc,2 = 0,40 5 — AKWO HABaHTaXeHHS NPUKNaaaeTbCs 4O CTUCHYTOro nosica (pucyHok .1, a);
TYT G 4, HEODXiAHO BM3HAYaTK BiANOBIAHO A0 9.5.2;

G joc,cr,2 — HAMPYXXEHHS, WO [OPIBHIOE G . ., SIKE BU3HAYAETLCSA 3a chopmyrnoto (9.41), ae ¢4 i ¢,
cnig BM3HavaTty BignosigHo 3a tabnuueto 9.5 npmn p = 0,4 i 3a Tabnuueto 9.6 Npm 6 = 1, 3amiHAYM
3Ha4YeHHs hys Ha 3Ha4YeHHs (hye— hy);

Ter,2 — HAMPYXXEHHS, WO [OPIBHIOE T, , sIke BU3HAYAETLCS 3a popmyroto (9.42) 3 nincTaHOBKOI B

Hel po3MipiB NIACTUHKK, WO NEPEBIPAETLCA.
O, GZOC ,T

F
61 01

T —
? Ooe % — < L 4
4/ @ EQCD
/é 3 3 g — .QN 3
Gy S, —

IG, Ojoc,2=0,4C0c, T

a

G, T & F |Si0c,2=%ioc T

O3 N O2 1 —
% Oioc ? — | 3
— JHEH 4
EN ol 2 H s
a 61
c,T
6

PucyHok 1.1 — Cxema 6anku, ykpinneHoi nonepevyHnmmn 3 i No3goBxHIM 4 pebpamm XKOpPCTKOCTI,
3 BEPXHIM MOSICOM CTUCHYTUM (@) i po3TArHyTUm (06)

M.2 Mpw nigkpinAeHHi NNacTUHKM 1, PO3TaLIOBAHOI MiXX CTUCHYTMM MOSICOM i MO340BXHIM pebpom,
NPOMKHUMM pebpamm XXOPCTKOCTI 5, iIX cnig 4OBOANTM A0 NO340BXHBOro pedpa (pucyHok I1.2).

Y uboMy BMNaAKy po3paxyHOK nnacTuHku 1 HeobXiaHO BMKOHYBaTw 3a popmynamum (M.1) — (M.4), y
AIKUX 3@ BENWYMHY a crif NnpuimMaTti a, — BiACTaHb MK OCSIMU CYCiHIX MPOMKHUX pebep (pucyHok [1.2).
Po3paxyHok nnacTnHku 2 cnig BUKOHyBaTu BignosigHo go .1, 6).

i

o, o, . .
5 —1 T
? Sloc D E S At |
43 81 a1 a1 34 EQQ ~
—] 3
| <
@ —
a

‘ G,0oc2=0,40¢,1T

PucyHok 1.2 — Cxema 6anku, ykpinneHoi nonepevyHnumMmn 3, No3goBxHiM 4 i npoMikHuMu 5 pebpamu
YOPCTKOCTI
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.3 Po3paxyHOK Ha CTilKiCTb CTiIHOK 6arok acMMeTpUYHOro nepepisy (3 BinbLl PO3BUHYTUM CTUCHY-
TMM MOSICOM), YKpINfeHnX nonepeyHnmmn pebpamm >KOPCTKOCTI 1 OAHMM MO3A0BXHIM pebpom, po3Ta-
LLIOBAHWUM Y CTUCHYTIN 30Hi, HeobxiaHO BMKOHyBaTu 3rigHo 3 IM.1 i .2; npu ubomy, y popmynax (I1.2),

(M.3) i (N.5) 3amicTb BigHowWweHHs h/h . cnia nigctasnstn S 1 C2. 1 4y hopmyny (M.6) samicTb
1/ ef 2 h
S ef

(0,5h,/h; ) HeobxiaHo niacTaBRATH _or
64-65, h

J , A€ G 4 i G, — KpaloBi HOPMaribHi HanpyXeHHs
ef

BiMOBIAHO CTUCKY i po3TAry 6insa po3paxyHKOBOI Mexi BiACiKy (pucyHok I1.1), aki npuiiMaroTbea 3i CBOIMK
3HaKamu.

M.4 Mpwn 3MiLHEHHI CTIHKMW OCHOBHUMW MOMNEPEYHUMU pebpamm XOPCTKOCTI I OOHUM MO3[0BXHIM
pebpoM MOMeHTU iHepLii nepepidy umx pebep BiANOBIAHO /, i /,; NOBUHHI 3a00BONMLHATA BUMOram 9.5.9,
Tabnwuui MN.1 Ta hopmyni:

>3hy to . (N.7)

Mpwn poaTallyBaHHi NoNepeyYHnX i N0340BXHIX pebep KOPCTKOCTI 3 OOHIET CTOPOHU CTiIHKM MOMEHTU
iHepuii nepepidy KOXHOro 3 HUX OBYMCHIOTLCS BIAHOCHO OCI, Lo 36iraeTbcs 3 Hanbnmk4yor 0o pebpa
FPaHHIO CTiHKMW.

Ta6nuua N.1 — HeoGxigHM MOMEHT iHepULii N0340BXHBOro pebpa XXOPCTKOCTI

3HaueHHsi MOMEHTY iHepLiT /,; NO300BXHLOro pebpa XKOPCTKOCTI
hy/hes 'paHn4He
HeobxigHe —
MiHiMansHe MakcumarnbHe

a a 2t3 3 3
0,20 [2,5—0,5%]- efW 1,5hg t,, Thy t,,

a a’t
0,25 [1,5—0,4%]- hefw 1,5h, to 3,5hy to
0,30 1,50t - -

Mpumitka. Mpn 064MCNEHHI /; NS NPOMKHUX 3HaYeHb hy /h,; AoNycKaeTbCA NiHiliHa iHTepnonALjis.
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OOOATOK P
(o6oB’a3koBwnin)

PO3PAXYHKOBI AOBXWHU KOJIOH | CTOSAKIB

P.1 ®opmynu ons BM3Ha4YeHHS pO3paxyHKOBMX OOBXUH Ta KOEILIEHTIB pO3paxyHKOBOI AOBXUHMU L
01151 KOJNOH MOCTIMHOMo No AOBXWHI nepepidy HaBedeHi y Tabnuuax P1 — P4,

Ta6nuua P.1 — Po3paxyHkoBa JOBXWHA enemMeHTa, PO3KPINmeHoro B'a3samMm B O4HIA NIOLWMHI

Cxema enemeHTa B MroLMHi B'a3ei (a) Po3paxyHKOBI JOBXWHN eNleMeHTa B MIOLLUMHI B'A3EN I
Ta 3 NnowmHmn B’aseit (6) Ta 3 NIOLWNHN B'A3EM Ly 4
a [xk
[ R
g z%/ 1%0 1%0 “ lo :(0,83+0,17oc3)120,81 (P.1)
—— . ————— ————— |— 2k—3—|
Nmax Ny Ny Ny L;1=]0,75 +o,25[ b ) 1,205,  (P.2)
6 ——— [ — ' k-1
A er ps
1 1
a Ixk
| S S
—————— ————— ————— ————
] Nimax N, N, Ny Ly 1 = (0,6& .|.0,54B)lf1 > 0,51, (P.4)
: k
————— —————— —————— e
l,=1xk %’

MpumiTka 1. k — KinNbKICTb AINAHOK enemeHTa PiBHOT JOBXUHM;

NN2 iB=N1 >N, npu ubomy -0,5<a <1i -0,5<p<(k -1),

max max i

o=

ae N, — HanbinbLue 3ycunna CTUCKY (i€ Ha KpawHin OinaHui);
N, — NO3Q0BXHE 3yCUNns, WO Aie Ha OiNaHLi, Aka NpyMUKae A0 AiNsSHKK, B AKin aie 3ycunna N,

max;
ZN,- — CyMma MO3A0BXHiX 3yCUrb, L0 Ail0Tb Ha BCIX OiNAHKax, OKpimM AiNaHkv, Ae aie Ny, -
i

MpumiTtka 2. 3ycunna po3tary HeobxiaHO BpaxoByBaTK 3i 3HaKoM "MiHyC".

MpumiTka 3. Po3paxyHoK Ha CTiMKIiCTb i3 NAIOLWMHW B’A3€l Cig BUKOHYBATU Ha 4it0 MakCUMaribHOro NO340BXHbOIo
3ycunns N,y -
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Tabnuua P.2 — KoedilieHTn po3paxyHKOBOT AOBXMHW (L KOMOH (CTOSIKIB) i3 MPYXXHUM 3aKpinsieHHAM
KiHLiB

Cxema konoHu (cTosika) KoeilieHT po3paxyHKOBOT JOBXUHN [

_15,4(a +4)+B(0,25a +1,2)

"\ 5,4(0 +1)+ B +2.4) (P.5)
B (0 +4,8)(ya +4,8)

H _0’5\/@1 12,4)(yo +2.4) (P-6)

Mo 0<a < oi B<9,87

3+1.3a
_3q4 | 3F13a p7
= P 3 1)

npn oo =0 i B>9,87

u=1,0
. , . . Kol . K,I°
MpumiTtka 1. o i f — koediuieHTH, ki 0BYMCMIOITLCS K o = El Pp= £l ;
Ko . L . . . .
y =" — BigHOLLEHHS KOeILLIEHTIB )XOPCTKOCTi MPY>KHOrO 3aKPiNyiEHHs1 ONMOPHUX NEepPEpI3iB CTOSKIB;
m

ae K, abo K,y — KoedilieHT KOPCTKOCTI MPYXXHOrO 3akpinmneHHs, H-cM, Wo OOPIBHIOE 3HAYEHH!IO
peakTUBHOIO MOMEHTY, SKUI BUHUKAE B OMOPHOMY Nepepisi Npu Moro NoBopoTi Ha KyT ¢ =1;

K,, — Koe®iLieHT XOPCTKOCTI NPYXHOi onopu, H/cM, WO AOPIBHIOE 3HAYEHHIO PEaKTUBHOI CUNK, sika
BMHMKAE B OMOPHOMY nepepisi py Noro nepemilieHHi Ha 6 =1.

MpumiTka 2. 3HayeHHs koedidieHTiB K, , K1 Ta K, ANa Aesiknx pamHUX cucteM HaBeaeHi B Tabnuui P.3.
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Tabnuus P.3 — KoediuieHTn xopcTkocTi K, , K,y Ta K, ANs KONMOH (CTOAKIB) paMHUX CUCTEM

Homep dopmynu ons cxem 3Haye K. K. taK
Cxema pami 3rigHo 3 Tabnuueto P.2 HAHGHRA Bm > A1 T8 B
K, =0
P.5 3EI
( ) Kn =— 1
13
3EI
Km = 71(11 +12)
(P.5) hiz
K, =
K 4l
(P.5) b
K, = o
3EI
Km = 71(11 +12)
41,
(P.6) SE/
1h2
4
K, =—(41,+31,)
(P.7) 12
K, =
K _3El
(P.7) L
K, = o
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Tabnuusa P.4 — KoediuieHT po3paxyHKOBOI JAOBXUHM L KOSTOH OAHOMNPOriHHMX | 6araTonporiHHMX pam

Cxema pamu n u
Is { s i
o MpunmaeTbea
le le o| =~ 3a Hynb 2,0
[ /
n+0,22
i 1,21 ’
Big 0,03 80 0,2 ,/n to0s (P9
o~ [s o [S -t
I lc L I MoHap 0,2 1/n+0,28 (P.9)
O 4 ] n
22
Bin 0,03 10 0,2 2,15,/’”:’ (P.10)
T s 7 ls 7
0,28
le le lo| ~ Mowag 0,2 2,0 ”+n’ (P.11)
”I l P !
4
Is Is
N 139,990 b1z
A A | s s n 2:154n (P12
IC IC /c ~
S7H7 l 777 l /77, 7777 l S7N7 l /77
it s g s
O - T~ 1+0,46n
O S S R
I, I I| =S T L ARa n 1+0.93n (P.13)
I ! ‘ z"”?g’z

Mpumitka 1. n =Isi.
N

MpumiTka 2. 3HayeHHA KoedilieHTa 1 HaBeAeHi ANs KONoH 6araTtonoBepPXOBUX pam HVXXHBOTO MOBEPXY .
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P.2 PospaxyHKoBa JOBXWHa KOMOH 3 ypaxyBaHHSM BMNMAVBY Xapakrtepy AedopMyBaHHSA cUCTeMM nig,
HaBaHTaAXEHHSM.
KoediuieHTn po3paxyHKOBOI AOBXUHU L, BU3HAYeHi BignosiaHo Ao 13.3.3 i 13.3.4 Ans KOMOH BiflbHUX
O HOMOBEPXOBMX (32 BIACYTHOCTI >XOPCTKOro AMCKa NOKPUTTS) Ta GaraTtonoBepXxoBMX pam, JOMYCKAETLCS
3MEHLLYBATU MHOXEHHSAM Ha KoemiLieHT v, L0 BU3HA4YaeTbCAa 3a OpPMYSIoH:
5

\y=1—0{1—(;0j2}4, (P.14)

ae
o =0,65-0,9p+0,25p>;

o= M <5;
1+m
M
p=1-—1<0,2;
M
M A
m=——;
N W,

Xk — YMOBHa FHy‘-IKiCTb KOJTOHMW.

Po3paxyHkoBi 3Ha4eHHs1 N0300BXHbOI cunu N i 3ruHanbHOro MoMeHTy M y BifbHIM pami, Wo pos-
paxoBYyeTbCS, CNif BM3Ha4aTu BignosigHo o 13.3.2.

3HayYeHHs 3rMHanbHOro MoMeHTy M, cnig Bu3Ha4vaTn Ans Tiel ) camoi KoMGiHaLii po3paxyHKOBMX
HaBaHTaXeHb i B TOMY XX CamMOMy PO3paxyHKOBOMY Mepepidi KOSOHW, Ae Ai€ 3rMHanbHUin MOMeHT M,
po3rnsgaroydm pamy B JaHOMY pO3paxyHKOBOMY BUMAAKY SK HE BifbHY.
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OOOATOK C
(o6oB’a3koBwnin)

KOE®ILIEHTN PO3PAXYHKOBOI OBXWUHU OINAHOK
CTYNIHYACTUX KOJNOH

C.1 KoegilieHT po3paxyHKOBOI JOBXWHM | AN 3alLEMIIEHOT B OCHOBI HWKHbLOI AINSIHKA OL4HOCTY-
niHYacTol KOMNOHW crig npuiMaTu:

— NPY BEPXHBOMY KiHLLi KOFTOHW, BifTlbHOMY Bif, 3aKpinneHb, — 3rigHo 3 Tabnuueto C.1;

— NpW 3aKpinfeHHi BEPXHbOro KiHLS KOMOHW Big, MOBOPOTY, ane MOXIMBOCTI AOro BiNbHOro nepe-
MiLLleHHs1 — 3rigHo 3 Tabnuueto C.2;

— MPM 3aKPinSIeHHI BEPXHbOTO KiHLA KONOHM Bif NepeMilLleHHs 3a OpMYIoto:

2 2

Wi +uiq(B-1)

» :\/ 12 TH14 ’ (C.1)
B

e qp i Hqq — KOBWMILIEHTU PO3paxyHKOBOI JOBXUHU HUKHBOT OINAHKA KOSMOHW MPW HaBaHTaXeHHsX

BignosigHo F; =0 F, = 0, W0 BM3Ha4aloTLCA NPU WapHipHOMY 06n1paHHi BEPXHLOTO KiHLS KONOHK 3a
Tabnuueto C.3, a 3a HAaABHOCTI 3aKpinfieHHs Big NoBOpOTY — 3rigHo 3 Tabnuueto C.4.

Y tabnuui C.1 — C.4 no3Ha4yeHo:
1 / 1,1
o =2 | 1 jp=221
L\ Bl I41,

ne Iy, I, —MOMeHTU iHepuii nepepisiB BiANOBIAHO HWKHLOI | BEPXHbLOI AiNIAHOK KOIOHW;
Iy, 1, —reoMeTpuYHi JOBXWHM BiANOBIAHO HWKHBLOI | BEPXHBLOT AiNIAHOK KOMOHW,

3 Fi+F,
F,

p

C.2 KoediljieHT po3apaxyHKOBOiI JOBXUHU |1, AN BEPXHLOI AiNAHKA OJHOCTYMIHYaCTOI KOMOHM Y BCiX

BUNagKax crig BusHayaTu 3a (oopMyrioto:

w, ="1<3. (C.2)
& 4
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C.3 KoeiLlieHT po3paxyHKOBOI JOBXWUHY |14 AN 3aLLEeMIEeHOT B OCHOBI HWKHLOT AiNAHKA ABOCTYMiH-
yacToi konoHu (pucyHok C.1, a) 3a yMOB 3aKkpiniieHHs BEPXHLOMO KiHLSI KOMOHW, 3a3HadYeHnxX y Tabnuui
C.5, cnig Bu3HayaTtu 3a hopmyroto:

2 2 2 2
B1“m1+(B2”m2+um3)(1+62) 711
]
By = n, (C.3)
1 1484 +B,

ne By =Fi/Fyi By =Fy/F385 =lp/ly;
Kt BUmo s Hypa — KOEQILIEHTH, L0 BU3HaYaK0TbCA 3rigHo 3 Tabnuueto C.5 Ak Ana oaHOCTyniHYacTuX
KOJOH 3a BiAMNOBIAHMMM YMOBHUMK cxeMamu (pucyHok C.1, 6, B, T);

1 — NpviBeeHe 3Ha4YeHHs MOMEHTY iHepLii nepepidy AiNAHKN KOMOHM JOBXUHOMW (14 +15);

Iy +1,
Fi,Fy, F3 — NOB3J0BXHi CTUCKanbHi CUIK, NpUKnageHi o Bepxa BignoBigHO HUXHBOI, cepeaHbol
i BEPXHbLOI AiNAHOK KOMOHM 3 MOMEHTaMu iHepLii nepepisis BiaNoBiaHo /4, Iy, I3 i reo-
METPUYHUMU OOBXUHaMU [ , I, i l5.
MNpuBeaeHe 3HaYeHHA MOMEHTY iHepLii nepepisy AiNAHKM KOMOHU AOBXWHOW (/4 +I,) HAa pUCYHKY
C.1, 6 HeobXxigHO BM3Ha4aTM 3a OOPMYIIOHD:

Ll +l5

/ (C.4)

m2
Iy +13

C.4 KoediujieHT po3paxyHKOBOI OOBXWHU [, AN CepeaHbOol OiNAHKM ABOCTYMIHYaCTOl KOMOHU

[OBXMHOIO [, i KOBMILIEHT 1 3 ANSA BEPXHbOI AINAHKA KOMOHW OOBXWHO [ Cnif BU3HaYaTu BiAnoBigHO 3a

dopmynamu:

y =1, (C.5)
A2

hy=11<3, (C.6)
A3

ne

L [ LR R .
12

0(2—7 5
1 (F1+F, +F3)

SN B L W
8 1 \I5(Fy+Fy +F3)

. Fay o N Ry
ikt I H - 0 R
~ Fﬂ /5 F1+F2-|-F1‘

T KN Im1 S Im1
~ I ~ I x I
“ i’ “ i

PucyHok C.1 — Cxema ABOCTYMiHYaCTO| KONMOHM (&) | YMOBHi CXeMW HaBaHTaXXeHb Npu NpUKnagaHHi cun
F, F5 i F3 BinnoBigHO 00 BepXy HWXHLOI (6), cepeaHboi (B), BEPXHLOI (r) AiNAHOK
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3Ha4eHHs KoedilieHTIB

He JonycKae 3CyBY

YmoBM 3aKpinneHHs T TR, TR
BEPXHbOIO KiHUA
KOFOHM 3@ YMOBHOI CXEMMW HaBaHTa)KEeHHS 38 KPeCNeHHAM
C.1,6 C1,8 CA,r
Hm3 = M4
' N Bi ' =20 =2,0 [ /
BinbHui Big 3akpinneHb Hm1 Hm2 i — 3a Tabnuueto C.1 npua , = 3 m1
Li+1,\ I3
Hm1 = Hy Hm2 = Ky Hm3 = K4
3akpinneHui Big NoBo- 5 5 ] i
pOTY, [OMyCKae 3CyB k1 —3a Tabnuueto C. w4 —3a Tabnuueto C.2 npno 4, = —>— -1
3akpinneHuii wapHipHo, | Mm1 = K11 Hm2 = M1 Hm3 =~ H12

w44 — 3a Tabnuueto C.3

w4, —3a Tabnuueto C.3

3akpinneHun Big
NoBOPOTY i 3cyBY

Hm1 = Hqq Hm2 = Hqq

Hm3 = Hq2

w44 — 3a Tabnuueto C.4

w4, — 3a Tabnuueto C.4
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OOOATOK T
(oosigkoBui)

TABNNUI ANA PO3PAXYHKY ENIEMEHTIB HA BUTPUBAITICTb

Tabnuusa T.1 — MNapameTpy TUNOBUX PEXNMIB HaBaAHTaXKEHHS

B340BX BiTpOBOFO NOTOKY

Xapakrtep .
Tunosi pexunmu
Ne | Twn KOHCTpyKLUIii Ta Il enemMeHTn |HaBaHTa- p
HaBaHTaXXEHHSA
XKEHHSA
1 |Banku i depmu nigKpaHOBUX KOMIMN:
B Liexax MeTanyprifiH1Mx 3aBogiB:
1.1 |—ni i
Mif 4OTUPLOXKOTKOBI KpaHK 0 |0.15..0,25
(onopHi nepepian)
— Nig YOTUPbOXKOTKOBI KpaHU
. . . -1 15...0,2
(Mi>xonopHi nepepisn) 0,15..0,25
— nig 6araToKOTKOBI KpaHu; 0 |0,15...0,25
1.2 | B uexax MawmnHobyaiBHMX Ta iHLIMX
3aBo/iB: _
i . Mpoxig kpaHa, BKIo4Yaym
— MIA HOTNPLOXKOTKOBI KpaHK NigMOM-0NyCKaHHS BaHTaxXy 0 |0,10...0,20
(onopHi nepepisn)
— Nig YOTUPbOXKOTKOBI KpaHU , 3
(mixxonopHi nepepisn) CTaU"O: 110.0..020
: : HapHUN
— nig 6araToKOTKOBI KpaHu; 0 0,10...0,20
1.3 |nig KpaHu, Wo npawoTb i3 npu-
CTOCYBaHHSIM Ha raky, i cneujianbHi +0,3 | 0,25...0,30
KpaHu MeTanypriiHux 3aBogiB
2 |Bbankn poboumnx ginstHoK BUPOBHU- PoboTa obnagHaHHsA Ha 0 0.15..0.25
YMx cnopypa 3 PENKOBMMU KOMIAMM PENKOBUX KOJiAX T
3 |Banku i pepmmn NoKpuTTiB, WO o
HecyTb NiANOMHO-TPaHCMOPTHE PoBora ”'AMOMHO'Tpa'_"C' +0,3 | 0,20...0,30
UM TEXHOMOrIYHE 0BNAAHAHHS MOPTHOrO YY TEXHOJOMYHOro
. obnagHaHHs
KOHCTpYKLUIT Nig 4BUrYHN +0,3
Oumapi KonuBaHH$A nig BNAvMBOM
BITPOBOrO NOTOKY:
B30BX BITPOBOro NOTOKY 0 0,15
Brornepek BiTPOBOro NoToky | —1 0,10
; He cra-
6 |AHTEeHHO-LLOrMoBi cnopyau :
LioHap-
6.1 |CtoBOYypM Wworn: i
— TpyO4aCTOi KOHCTPYKLLi KonueaHH4 nig sBnnusom BiTpy | —1 0,10
— peLLiT4acToi KOHCTPYKLT BMONepek BITPOBOrO NOTOKY —1 0,08
6.2 |BigTaxkn worn KonueaHH4A nig BNAnBoMm BiTpY 0 015
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Tabnuusa T.3 — pynu enemeHTIB i 3’eqHaHb NPy PO3paxyHKy Ha BUTPUBAnICTb

. Npyna
Ne | Cxema enemeHTa i po3TallyBaHHS
Al DO3PAXYHKOBOTO NEPepis XapakTtepucTtuka enemeHTa ene-
y Y MeHTa*)
s .~ OCHOBHWIA MeTarn i3 NpokaTHUMK Y1 06pobreHnMm 1
’ Z MEXaHiYHUM LUIISAXOM KPOMKaMMU
N Te came i3 KpoMKkamu, 06pi3aHNMM MaLLMHHUM o
-~ .
ra3oBUM pi3aHHAM
OcHoBHMI MeTan 3 06pobrIEHNMU MEXAHIYHUM
LLUNAXOM KpOMKaMU Mpu PisHin WWPKWHI | pagiyci
nepexoay r, MM:
2 r>200
r>10 2
r<10 3a
3 OcHOBHMIA MeTan y 3'eQHaHHAX HA BUCOKOMILIHUX 1
bonTax
OcHoBHU MeTan y 6onToBoMy 3'egHaHHi (6onTu
Knacy TOYHOCTI A) y po3paxyHKOBOMY nepepisi,
o nocnabrneHoMy OTBOpamMu, Npu Haknagkax:
4 L,
4 6) @/ — 3 060X CTOpiH 3'e4HaHHA (PUCYHOK a); 46
“@\ — 3 0gHOro 60Ky 3’eAHaHHA (PUCYHOK O) 55
~
5 Mepexig i 3a0KpyrneHHs (Knac YncToTn ra3oBoro 5
pisaHHs YM ppesepyBaHHS) npua > 72°rr > 0,5b
dacoHkM NpAMOKYTHOI Ta TpaneuienogibHoi hopmu,
SIKi NpyBapeHi BCTUK abo B TaBp A0 €NEMEHTIB
|a KOHCTPYKUi 6e3 MmexaHiyHoi 06pobku nepexony Big
‘=========,H dracoHKKN 00 eneMeHTa.
~ ola HusbKkoByrneueBsi Ta HU3bKONEroBaHi ctani 3
% \ 235 H/mMm? < R, <390 H/mm?:
6 | a__ 6., >05c 6
Iy ;1 3an = t a
BucokomiuHi ctani 3 Ry, > 390 H/Mm?:
G 4an 2 0,50, 7a
7 <0,50; 66
|a PacoHKM NPAMOKYTHOT YM TpanevienodibHoi dopmu,
. SIKi NpyBapeHi 4o noscis 6anok BHaMyck B3A0BX
7 "B nosca 6e3 mexaHi4Hoi 06pobku WBIB
a
Z AN O san £ >0, 561‘ 6a
O 5an < 0,564 66
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MpopgoBxeHHst Tabnuui T.3

Ne
3/n

CxeMa enemeHTa i po3TallyBaHHS
pO3paxyHKOBOro nepepisy

XapakTepuctuka enemMeHTa

Mpyna
ene-
MeHTa*)

./

CTuKoBI 3’€HaHHS 3 NOMepeYHUM LWBOM MNpu Aii
HaBaHTaXXEHHS, NPUKNaAEeHOro NepneHanKynsapHo
[0 NiHIT WBa; Npu UbOMY efleMEHTU, LLLO CTUKY-
HOTbCS, € O4HAKOBOI LUMPUHWN | TOBLUUHMK:
— 3 ABOCTOPOHHIM Heo6pobrneHnM LLBOM:

O3an = 20, 5Gt

3a

7 <0,50;

36

— 3 ABOCTOPOHHIM 06p06eHNM LLBOM (3i 3HATUM
MEeXaHiYHMM CMOCOOOM NMOCUNEHHS LUBA);

— 3 OQHOCTOPOHHIM HeoBpOBNEHMM LLIBOM Npu
BUKOHaHHI (Pi3NYHNX METOAIB KOHTPOSIHO 3BApPHOIro
3’€HaHHSA:

Osan = O 561‘

3a

7 <0,50;

36

— 3 0QHOCTOPOHHIM HeobpobneHnm wBom 6e3
BUKOHAHHS (Pi3BUYHMX METOLAIB KOHTPOSIO:
— HU3bKOBYITIELEBI Ta HU3bKOSEroBaHi ctani
3 235 HmM?< R, <390 H/imm*:
Osan = O 501‘

6a

7 <0,50;

66

— BUCOKOMILHI cTani 3 Ry, > 390 H/mMm?:
O szan = O 561‘

3a

7 < 0,50

36

[a la

CTuKoBI 3’€AHaHHSA 3 NOMNEPEYHUM LUBOM; ENTEMEHTH,
LLIO CTUKYHOTBCS, € Pi3HOT LUMPUHM Y1 Pi3HOT TOBLUMHM:
G zan 2 0,50,

3a

G 507 < 0,50,

36

10

a) ¥

CTukoBi 3’eHaHHS 3 nonepevyHUM HeobpobneHum
LIBOM, sIKi BUKOHaHI Ha nigknagHoMy NnCTi (pucy-
HOK @) abo Ha nigknagHoOMYy Kinbui (PUCYHOK ), Lo
3anuwarTbCs.
HusbkoByrnewesi Ta HU3bKONEroBaHi crani
3235 Himm? < Ry, <390 H/Mm2:
— NPV BUKOHaHHI (PisNYHMX METOAiB KOHTPOO

3BapHOro 3’€QHaHHS:

Osan = O 561‘

ba

7 < 0,50

56

— 6e3 BUKOHaHHS Qi3NYHNX MEeTOLiB KOHTPOIH
3BapHOro 3'egHaHHs:
Osan = O 5Gt

6a

G 507 < 0,50,

66
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MpogoBxeHHst Tabnuui T.3
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. Npyna
Ne | Cxema enemeHTa i po3TallyBaHHS
Al 03DAXVHKOBOTO MEDEDI3 XapakTtepucTtuka enemMeHTa erne-
po3paxy pepizy MenTa®)
BucokomiuHi ctani 3 Ry, > 390 H/mm2:
— MNPV BUKOHAHHI (Pi3NYHUX METOoiB KOHTPOSO
3BapPHOro 3’€QHaHHS:
G 4an 2 0,50, 7a
G 37 < 0,50, 66
— 6e3 BMKOHaHHS Di3NYHUX MEeTOAIB KOHTPOIO
3BapHOro 3’€QHaHHS:
G 57 = 0,50, 7a
G 57 < 0,50, 76
3BapHe 3'egHaHHA BCTUK NpoKaTHMUX Npodinis:
11 G 5an7 2 0,50, 3a
O san < 0,906 30
3BapHi Nnepepisn 4BOTaBpOBOro, TaBPOBOIro Ta
iHLUMX TUNIB, 3BapPEeHi HenepepBHUMM NO3A0BXKHIMU
Ja
NOACHUMM LUBaMW Npw Ail 3yCunns B3goBX OCi LBa:
12 — BMKOHaHi 3 NOBHMM MPOBapoM; 2
=2 — BMKOHaHi 6e3 NoBHOro npoBapy:
la G zan 2 0,50, 3a
G547 < 0,50, 2
MpuBapka No3noBxHix pebep:
— 3 NOBHUM NPOBAPOM:
G 4an 2 0,50, 43
13 Gsan<o156t 40
— 3 HEMOBHMM MPOBAPOM:
G 4an 2 0,50, 6a
G 47 < 0,50, 66
lMpuBapka HaKNagoK YM efeMEHTIB NiACUTEHHS
KyTOBUMMU LLUBaMMU:
14 G 4an 2 0,50, 6a
O zan < 0,506 66
3BapHi 3’€AHaHHA 3 NONEPEYHUMU KyTOBUMMU
LUBaAMW, O BUKOHaHI:
— 3 NOBHUM NPOBAaPOM:
G 57 2 0,50, 4a
15 G 57 < 0,50, 46
— 3 HEMOBHWM MPOBaPOM:
G 4qan = 0,50, 5a
G 547 < 0,50, 56
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KiHeub Tabnuui T.3

. Mpyna
Ne | Cxema enemeHTa i po3TallyBaHHS
Al DO3PAXYHKOBOO NEpepidy XapakTtepucTtuka enemeHTa ene-
MeHTa*)
16 |a 3’eQHaHHS 3 HanyCcKoM, LLIO MatoTb:
‘ — (pbnaHrosi WBK B MicLsIX Nepexoay Bif enemMeHTa
—_— ] [0 KiHUiB dnaHroBux LWBIB (PUCYHOK a):
6 la G 5an 2 0,50, 7a
16 16 |a G 47 < 0,50, 76
—l - — 3BapOBaHHS MO KOHTYPY (PUCYHOK 0):
G 5an 2 0,50, 6a
16 |a
G 507 < 0,50, 66
1a KpinneHHs pisHoro pogy ¢acoHOK, ynopis, Lk
—_— %:‘::%} S @ aHKepPHWX NPUCTPOIB AN KPiMneHHs cTanesnx
KaHaTiB TOWOo hfiaHroBMMU LLIBaMU:
17 e c >0,50
————————————— 3an = t 7a
| O 3an < 0,50, 76
a

*) Y NO3HaYeHHi rpynu enemeHTiB: iHaeKc

03Hauyae, LU0 3amnuLLKOBI 3BapHi HanNpy>XeHHs ¢
iHOeKkc "6" o3Havae, WO 3anuLLIKOBI 3BapHi HanNpyxeHHsa ¢, <0, 50, e 6; — rpaHNLA TeKy4OCTi.

3arn
3an —

MpumiTtka. Benuunhy ., BCTAHOBMIOIOTL PO3paxyHKOM abo ekcrepyMeHTarbHo.

>0,50;

[nsa 3BapHUX 3’€QHaHb NpU NPOEKTYBaHHI HEOOXiAHO NpUAMAaTH, L0 BUCOKI 3anvLIKOBI HAMPYXeHHS

G4an > 0,50, BUHMKAIOTL B NOMEPEYHUX LIBAX NPU 3BAPIOBAHHI €MEMEHTIB LUVPUHOK HE MEHLLE HiX
200 MM i TOBLUMHOW Big 16 MM Ta B NO3A0BXHIX LLBaX AOBXMHOM Ginblue Hixk 1000 MM i TOBLLMHO

Ginbwe Hix 10 mm. nsa cdnaHroBmx LWBIB BBAXAETHCS, O BMCOKI 3aNULLKOBI HanNpy>eHHs yTBOpPIO-
IOTbCS B MiCLISIX 3aKiHYEHHS LUBIB HE3anexHo Bif OOBXWHMW LUBa Ta TOBLUMHM MeTarny.

Mpn po3paxyHkax Ha BTOMY 3BapHUX 3’€4HaHb Ta eNeMeHTIB KOHCTPYKLIN 3 KOPOTKUMM LLBAMU HU3bKI

3an1LLKOBI HanpyXeHHs o 0,50; HeobXigHO MpuAMaTM ANA NUCTOBOTO MNPOKaTy TOBLUMHOK

<
3an —

MeHLUe HiX 16 MM i paCoOHHOro npokaTy TOBLUMHOK MeHLUe HixX 10 Mm.

Tabnuusa T.4 — MNapameTpy 4Ns BUSHAYEHHA rPaHNLLb BUTPUBAMOCTI

3HaueHHs o, Ans cTanei 3 R, , H/Mm?2 3HaueHHs d, ana cTanei 3 R, , H/Mm?2
PV J36<R,,<290 | 325<R,,<500 | 590<R,, <620 | 235<R,, <290 | 325<R <500 | 590<R,<620

122 140 180 0,88 0,90 0,76
2 110 120 135 0,95 0,98 0,87
3a 62 62 62 0,88 0,88 0,88
36 95 95 95 0,82 0,82 0,82
4a 48 48 48 1,00 1,00 1,00
46 80 80 80 0,90 0,90 0,90
5a 30 30 30 0,97 0,97 0,97
56 62 62 62 0,88 0,88 0,88
6a 22 22 22 1,00 1,00 1,00
66 58 58 58 0,80 0,80 0,80
7a 20 20 20 1,00 1,00 1,00
76 40 40 40 0,93 0,93 0,93
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Tabnuusa T.5 — XapakTepuCTUYHi 3Ha4YEHHS cepeHbOro KBaapaTUYHOro BIAXUNEHHA S ] rpaHuLi

BUTPUBANOCTI
BenuumHa 3anmwKkoBUX HanpyxeHb 80_1 3a rpynamu efieMeHTiB
1 2 3a 4a ba 6a 7a
G 5q7 > 0,50,
35 28 12 10 8 6 4
6., <0,50, 1 2 36 46 56 66 76
35 28 20 15 12 9 7
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JOOATOK &
(oosigkoBui)

BY3JIU ®EPM I3 BE3MNOCEPELOHIM NMPUKPINJIEHHAM ENEMEHTIB PELUITKW OO NMNOACIB

Mpun po3paxyHKy By3niB oepm 3i CTPMXKHAMM TPyOYACTOro i 4BOTABPOBOIro NepepisiB i NPUKPIMNIEHHAM
eneMeHTIB peLliTok 6e3nocepeaHbo 0o nosciB (6e3 hacoHOK) peKOMEHAYETbCS MEPEBIPATU HECY4y
34aTHICTb IX enemMeHTiB 3rigHo 3 17.3.5 BignoBigHoO 0o pekoMeHgauin, HasegeHux y [10].

®.1 Pepmu i3 rHyTO3BapHUX Npodpinie

®.1.1 EnemeHTM By3niB hepM i3 3aMKHYTUX FTHYTO3BapHUX NPOodiniB NPSMOKYTHOrO nepepisy (pucy-
Hok ®.1) cnig nepeBipATK 3rigHo 3 ©.1.2...9.1.6.

a — K-nogibHni npu TpukyTHIN pewwiTui ; 6 — K-nogiGHWin npu po3KiCHIN peLwuiTui; B — ONOPHURA; I — Y-nogibHui

PucyHok ®.1 — By3nu gepm i3 rHyTo3BapHuX npodinis

®.1.2 Y pasi 0qHOCTOPOHHBLOIO NPUMKKAHHA 4O Nosca ABOX Ta binblue enemMeHTIB peLuiTkM 3 3ycun-
NsiMU pi3HMX 3HakiB (pucyHok ®.1, a, 6), a TakoxX 0OQHOro eneMeHTa B ONOpHMX By3nax (pucyHok ®.1, B)
npu D/d <0,9ta g/by <0,25 Hecydy 30aTHICTb CTiIHKM Mosica NPW MiCLIEBOMY 3rMHaHHi (Npoaasnio-
BaHHI), 4O SIKOTO NMPUEAHYETLCA peLliTKa, Chnif NepeBipsATM Yy 30HiI KOXHOI peLUiTkM, WO NpUEQHYETHLCA,
3rigHo 3 hopmyroto:

1,5|M 4 +1 fsi
(Nd-i- dj Y,(0,4+ ,28g/bd) sina,, < (@.1)
9D Jvergro Ryt (by +9+42D1)
ne N, —3ycunnsa B enemMeHTi peLUiTku,
M, - 3rMHanbHUA MOMEHT B NIOLLUHI hepMU Bii OCHOBHOTO BMIMBY B €MEMEHTI PeLUiTKu B nepe-

TUHI, WO 36iraeTbCs 3 CTIHKOI Nosica, A0 AKOro NPUEAHYETLCA peLliTka (MOMEHT Bif, »KopCT-
KOCTi By3niB Crig BpaxoByBaTu 3rigHo 3 17.3.2);

o — KYT NPpUMUKaHHA enemMeHTa peLIJiTKVI 00 nodca,;

z
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Yy  — KOedilieHT BNNu1BY 3HaKa 3yCUnms B eNeMeHTi PeLUiTKu, AKui npuiiMaeTbea 1,2 npu postary
i 1,0 — B iHWKMX BUNagKax;

g — NMOJSIOBMHA BiACTaHi MiXK CYMiXKHUMM CTiHKAMKN €NIEMEHTIB peLUiTkin abo nonepeyvHoi CTiHKN
po3Koca i OnopHNM pebpom;

by  — OOBXVHA AINAHKW NiHIT NepeTHy enemeHTa 3 NoACOM B HanpsAMKy OCi Nnosca, Lo AOPIiBHIOE
b, /sina, ;

f — po3Mip, AKUIA PO3paxoByETLCS 3rigHO 3 hopmynoto f = (D -d)/2;

Yp  — KOewilieHT BMnunBYy No3a0BXHLOI CUMNU B MOACI, AKUN BU3HAYAETLCH NMPU CTUCKY B MOACH, AKLLO
|F |/ (ARy) > 0,5 3riaHo 3 popmynoo y, =1,5—|F|/ (ARy ), B iHWwMX Bunagkax vy, = 1,0;

YT F — NO3J0BXHS cuna B NoSACi 3 60Ky PO3TArHYTOro efeMeHTa peLliTKu.

®.1.3 Hecyuy 3gaTHICTb CTiHKM nosica B Y-nodibHux By3nax (pucyHok. ®.1, r), a Takox y By3nax,
3asHaveHnx y ©.1.2, npu g / by > 0,25 cnig nepesipaTtv 3a (OpMyioto:

[Nd+1’7MdJ Ynfsino,
dp

<1. (®.2)

Yolatp Ry t* (bg +2+2DF)

®.1.4 Hecyuy 3g0aTHICTb BiYHOT CTiHKM B NOLLUMHI By3Mna B MiCLi NPUMUKAHHA CTUCHEHOrO enemMeHTa
npu D / d > 0,85 cnig nepeBipaTV 3a opMynoto:

2
Nyv,sin”a, <1, (©.3)
2y.v¢ kR, td,,

ae v; — KoedilieHT BMNMBY TOHKOCTIHHOCTI Nosica, kvt Ana BiaHoweHHsa Dy /t > 0,25 npuimaeTtsbes 0,8,
B iHWNX Bunagkax — 1,0;
k — koedilieHT, WO NPUNMaETbCS:

npn 4(t/D,, )2 -R, /E < 0 - 3rigHo 3 hopMmysioo k =3,6(¢/D, )2E/Ry,
npu0< 4(tD, )> ~R, /E <6-10*  srigro 3 hopumynoro k =0,9+670(t/D, )* ~170R, JE,
B iHWnX Bunagkax k= 1,0 .

®.1.5 Hecyuy 3gaTHICTb enemeHTa peLUiTkM y 30Hi MpUMUKaHHS 4O nosica Chig nepesipaTu:
a) y By3nax, 3a3HayeHux y ®.1.2, arigHo 3 oopmynoto:

{Nd+0,5MdJyn(1,4+0,o180/t)sinocZ <1, (©.4)
dp YeYa K Ryd Ag
ae k — cnig Bu3Havatu, 9k y #.1.4, ane 3 3amiHOI XapakTePUCTUK NOsICa Ha XapakTePUCTUKN ene-
MEHTa peLUiTKn:
Dp, Ha 6GinbLue i3 3HayeHb d abo d), , tHa ty i R, Ha Ry
Ryd — pO3paxyHKOBUI ONip CTani efiemMeHTa peLUiTkun.
[na enemeHTa peLliTKM HekBagpaTHOro nepepidy B niBy yYactuHy dopmynu ($.4) cnig BBOgMTU
3(1+d/dy) .
MHOXHUK ———— 2~ ;
2(2+d/d,)

0) y Byanax, 3asHayeHux y ¢.1.3, 3rigHo 3 bopmyroto:

\N ‘+0,5Md\ v,[1+0,01(3+5d/D-0,1d, /t;)D/t] sina,
d dp YchkRydAd

ne ty — TOBLUMHA CTiHKK (MOMWL) enemMeHTa peLuiTKun.

Bupas B kpyrnux gyxkax gpopmynu (9.5) He noBMHEH ByTW MEHLLE HiX Hyrb.

[na enemeHTiB peLliTkKM HeKBaapaTHOro nepepisy B NiBy 4YactuHy dopmynu ($.5) cnig sBogmTu
MHOXHVK (1+d /d} ) /2.

<1, (®.5)
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®.1.6 MiuHiCTb 3BapHUX LUBIB, LLIO MPUKPINSIOITL eNeMeHTU peLUliTk1 Ao nosica, crnig nepesipsaTu:
a) y Byanax, 3asHadyeHux y ®.1.2, srigHo 3 popmyrnoto:
" ‘+0,5\Md\ v, (1,06 +0,014D / t)sina.,
I d, Brkeye Rys (d +2d,, Isina,)

<1, (®.6)

ne By, ke, R,y cnig npuiimaty 3rigHo 3 16.1;
0) y Byanax, 3asHadyeHunx y ¢.1.3, — 3rigHo 3 dopmMysoto:
(N R 0,5Md]y,, [1+0,01(3+5d /D-0,1d, /t,)D/t] sina,
d
d

<1. (®.7)
4Bek;d, v, Ry

®.2 depmu 3 Kpyrnux Tpyo
®.2.1 EnemeHTN By3niB doepm i3 Kpyrnux Tpy6 (pucyHok ©.2) cnig nepesipsaTtu 3rigHo 3 ©.2.2...9.2.5.

a — K-nogibHwuin; 6 — X-nogibHuiA; B — ONOpHUIA

PucyHok ®.2 — By3nu doepm 3 Kpyrnmx Tpyo

®.2.2 Y pasi npUMUKaHHSA [0 Nosica OEeKiNIbKOX eneMeHTiB pewwiTkn (pucyHok @.2, a, 6), a Takox
O[HOrO efleMeHTa B OMOpHMX By3nax (pUcyHok ®.2, B) Hecyyy 34aTHICTb CTiHKM nosica Npu MicLeBomy
3rWHI (MpogaBnoBaHHI) cnig NepeBipATY Y 30HI NPpUEOHAHHSA KOXHOT peLliTkM 3a hopMynamu:

/(yDjy,j S)<1,j=1...n, (®.8)

n
D& Ny, sina; fy;
iz

\Nj\y,,smaj/(wjzs)m, ($.9)
ae | — HOMEP MPUMErNoro efeMeHTa;
J — HOMep MPUIErnoro enemMeHTa, Wo po3rnsfacTbes;
& — KoediLiEHT BNMMBY pO3TalLyBaHHS KOXHOIO 3 CyMDKHUX NpUnernnx enemMeHTiB no BigHo-
LLIEHHIO A0 TOro, L0 PO3rMsAaeTbesl, BU3HAYaETbCA 3rigHOo 3 Tabnumueto ®.1, npui = j €= 1;
. .. . . Y dj 1!7‘Mj ‘
W — KOeIiLIEHT Npu i = j, AKUIA BU3HAYaETLCA 3riAHO 3 (DOPMYNOI0: 1, =

o Yy ‘Nj‘lzj sina
npui#j p; =1,
TYT Yg  — KOeILIEHT BNNMBY 3HaKa 3yCunis B NPUMernomy enemeHTi, o po3rnsaaeTbes, npuima-
etbes 0,8 npu postary i 1,0 — B iHWKMX BUNaakKax;
— KoediUiEHT BNMBY JOBXMHU NPUMUKaHHS eneMeHTa, Lo po3rnagaeTbes:
— ANS UMniHAPUYHUX NpUMKKaHb (TpyO) V=1
— ANS HeUUNIHAPUYHUX NPUMMUKaHb BU3HAYaETLCSA 3a (DOPMYOH
_ L —b;

"4 =" %@D-b,)’

ij
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TYT b;abo b;— WMprHa npunernoro enemMexTa (Ans Tpy64acToro enemeHTa b; =d; abob;, =d,;);
M; - 3rvHanbHWi MOMEHT Bifj OCHOBHOTO BNNWBY Y €NTeMEHTI, Lo PO3rNsAAETbCS, B NEPETUHI,
AKUIA NPOXOaUTb Yepes TOUKY NepeTUHy OCi LbOro efieMeHTa 3 TBIpHOK nosica Yy MoLmHI

BYy3na;

L — NOBXMWHA AiNAHKM NPUMUKaHHS ereMeHTa, L0 POo3rMnAaacTbCs, BU3HaYaeTbCs 3rigHo 3 dop-

MYIOt0 lzj =dj /Slnocj;

N;, N]-— 3yCunng B eNeMeHTI PeLUiTKy,

LLO NPpUeEOHYETbCA 0 NoACa, I'IpVIl7IHFITe 3 ypaxyBaHHAM 3HaKa

"nnoc” npu posTary, "MiHyc" — Npu CTUCKY;

y; =arcsinf,;,nep,; =b,; /D,

TYT b,; — LUMPUHA OXOMIIEHHA Mosica NPUNernMM enemMeHToM MK KpOMKaMu 3sapHoro Lea (npu
B; <0,7, ne B; npunmaeTbeca 3rigHo 3 Tabnuueto .1, gonyckaeTbea npunmatn B, = p;,
npu B; >0,7 cnin npuiamatn b, =b; —ty);
npu B; < 0,7 ponyckaetbea npuimatny; =1,050;;
npu B; > 0,7 nonyckaetbes npuimatn y; =1,05p; (1+0,158;);

Ypj ~— KOeqilieHT BNMBY NO3A0BXHLOI CUMK B MOSICH, SIKIA BUSHA4AETLCS NMPU CTUCKY B MOSICI

3rigHo 3 popmyroko yp; =1 —0,5[Fj /AR, )]2;

ae Fj — MO3AO0BXHS cuia B Nosci 3 60Ky pO3TArHyTOro efieMeHTa peLliTky; B iHWKX BMnagKax
vp =15
Vi o~ KoeqiLlieHT BNAUBY MiAKPINMEHHS CTIHKX Nosica y By3ni nonepevHumMu pebpamu, giacppar-

Mamu ToLLo, npunmaeTbca 1,25 npu poaTallyBaHHi nigkpinntoBanbHOro pedbpa B Mexax
OINAHKN po3rnsayBaHOro NpUMUKaHHs i 1 — B iHLWIKX BUNagkax;
S — XapaKTepUCTMKa HeCy4oi 34aTHOCTI Nosica, WO BU3HAYaETbCH 3a OPMYIOH:

S

TyT & =D/t TOHKOCTIHHICTb Mosica.
Ta6nuua .1

2
=13(1+0,028)r°R, v, . (©.10)

PosaTaluyBaHHS OCi CyMKHOIo eneMeHTa,

. . Tun S
LWo NpumMMKkae Ao nosca, BIAHOCHO oci | - ii &jj
ernemMeHTa, Lo po3rnagaeTbcs y
3 Toro x 6oky nosica ¢ ’ 1 3G (1+0,025)

1+0,046

3 npoTunexHoro 60Ky nosca

0<S;, <D cosz(nsif ] 3y; (1+0,023) i
U 2D )|1+5,4pB, +5,6p7

>D 0

MpumiTtka 2. 3Ha4YeHHs ('_j,,-j NPUNMalOTbCS:

npng; <0 ¢;=0,6;

npmg,-sz Q,-j=1.

MpumiTtka 1. g; — HalmMeHLwa BiACTaHb B3JOBX OCi MOsiCa MK 3BAPHUMU LWIBaMM, LLO NPUKPINO0TL A0 nosca
pO3rnsiAyBaHUM i CYMDKHUIM eNeMeHT peLliTkM (MO340BXHIN NPOCBIT):

D
gj :(2 +e,-jj(ctg o; +ctg(xj) -

Sjj— BiACTaHb B3A0BX Nosica Mix GopTamMm NpUNernix po3rmsaHYTOro i CyMKHOTO eneMeHTiB:
D 2 D
Sji =[2\/1_Bwi +e; [ctga; + >

B;=b;/ D — BiOHOLWEHHSA LIMPUHN MPUMUKAHHA CYMDKHOrO enemMeHTa [0 [Aiametpa nosca (ans
TpyByacTux enemeHTis B; =d; / D).

npn0<g; <D ¢;=1-0,4(1-g;/D)";

Dl B . B
2| sino; sina;

J

2
V1-Byi + e,-j]ctgaj
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®.2.3 Hecy4y 3gaTHICTb CTiHKM TpyBYacTnx enemMeHTiB peLliTkn nobnmay npuMmnkaHHsa 4o nosica cnig
nepeBipsaATM 3a HOPMYIOH0:

N(Q
(+2ed)v, (®.11)
Yc“/d“/cdRydAd
e a  —koediuieHT, wo gopisHioe: 0,008 — ona poskocie B K-nogibHMx By3nax, Npu po3paxyHKy

NPUMMKaHb SIKMX 3HAYEHHS KoedilieHTa Q,j , BU3Ha4yeHoro 3a Tabnuueto $.1, ctaHOBUTL
mMeHwe 0,85; 0,015 — B iHWIKX BMNagkax;

Yo — KOEWMILIEHT yMOB poboTu, Lo aopisHioe: 0,85 — AN eneMeHTiB, Lo NepeTMHalTLCA Y By3ni
3 ABOMaA iHLWMMW eneMeHTaMu, Lo MatoTb Pi3Hi 3HaKn 3ycunb; 1 — B iHLWIMX BUNAdKax.

®.2.4 lMpun NigKpinneHHi CTiHKM nosica y By3ni (Y MiCUAX NPUMWKaAHHS MPUMErfioro enemMeHTa, LWo
PO3pPaxoBYETLCS) NPUIETTION | NPMBAPEHOI0 10 NOsiCa HaKNaaKow TOBLUMHOK t, 3amiCTb Ry y dopmyni
(©.10) cnig npunmaTn pPo3paxyHKOBUIM ONip CTani Haknagku Rya; 3aMicTb f — 3BefieHy TOBLLUMHY [,
fKa NPUAMaETbCA: ANS PO3TArHYTUX MpPUNernux enemMmeHTiB t,, ane He Ginbwe 1,5t ANA CTUCHYTUX —

tnax +0,251 . A€ fax — BiNblUA, & f;, — MEHLLA 3 TOBLUWH t Ta i,

®.2.5 MiyHicTb 3BapHMX LWIBIB y pasi pidaHHA Tpyb 3i CKOCOM KPOMKM AOMYyCKaeETbCA NEPEBIPATU 3a
dopMynoto:

1,05y, N
DTNy, (®.12)
Ad Rwy

ae Rwy — pO3paxyHKOBMI ONip 3BapHOro CTUKOBOrO 3’€4HAHHS, L0 NPUMMaETbCs 3a BKasiBkamu 16.1.

®.3 Pepmu 3 gBOTABpPIB

®.3.1 Byanu cbepm 3 ABOTaBpiB 3 NapanenbHUMu rpaHsaMmm nonuub (pucyHok ©.3) cnig nepesipaTu
BPaxoBYHO4MU:

— Hecy4y 30aTHICTb AINAHKM CTiHKM Nosica, BiANOBIAHOT CTUCHYTOMY €NEMEHTY PeLLiTKM;

— Hecy4y 30aTHICTb NONepeYHoro nepepisdy nosca Ha 3cys.

a 6 B
a — K-nogibHuin npu TpuKyTHIN pewiTui, 6 — Te came nNpu po3KICHIN peLliTLi; B — ONOpHUIA

PucyHok ®.3 — Bysnu cbepm 3 gBoTaBpiB

®.3.2 Y pasi 04HOCTOPOHHBLOIO NPUMMKAHHS A0 nosica ABOX abo Oinblue ABOTABPOBUX €MEMEHTIB
PeLUiTKM i3 3ycunnamm pisHux 3HakiB (pucyHok @.3, a, ©), a TakoXX OQHOro enieMeHTa B OMOPHMX By3nax
(pncyHok @.3, B) npu g <15 MM Hecy4y 30aTHICTb MONWLi Nosica cnif NepeBipsATU ANS KOXHOro npu-
nernoro enemMeHTa 3a opmyroro:

M ("f R,t°( 2d, D? 242D W
[Nw den/chD ! ( Pt FR,y (Ay ~tg d) | <1, (©.13)

.2 H
d, d sin” o, d, sina,
Ae yp  — KoedilieHT, Lo BU3Ha4aeTbea 3riaHo 3 ¢.1.2.
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®.3.3 Hecyuy 3gaTHiCTb OiNAHKM CTiHKM OBOTABPOBOro nofca nig giet0 CTUCHYTOro 4BOTaBPOBOroO
enemMeHTa peLiTku cnig nepesipaTy 3a OpMYIIoH:
.2
Ny vpsin®a, (01,5775 R, dy t,) <1, (®.14)

Ae t, — TOBLUMHA CTiHKM nosica.

®.3.4 Hecy4y 3gaTHiCTb nonepeyHoro nepepisy ABOTaBPOBOro nosica nig BrfvBOM nepepidyroyol
cvnn y Byani crnig nepesipsaTy 3a OPMYIo0:

Qv, /{vevp Rs [A-@-%)Dt+(t,, +2r,)t]} <1, (®.15)
oe Q — nornepeyHa cuna y By3ri JOPIBHIOE MEHLIOMY 3 oByTkiB N, sino. , ;
yb — KoedilieHT, wo gopisHwe 1,3 —c /R ane He OinbLue Hix 1,0;

— pO3paxyHKOBUiA onip 3cyBy cTani n09|ca

—1/\/1+169 /(3t)

r, — pagiyc 3aoKpyrneHHs npodinto nosca.

®.3.5 Hecy4uy 3paTHIiCTb OBOTaBPOBOro e€fieMeHTa peLliTkn nobnmsy npMMmkaHHa o nosica cnig
nepeBipsATU 3a POPMYIIOH:

Ny v, (1+0,05d/t)/(ycyd RydAd)sL (P.16)
ae vg — KoedilieHT, LWo npunmMaeTbes 3rigHo 3 ¢.1.2.

®.3.6 lNepepi3 3BapHMX LIBIB, LLO MPUKPINOTL €NEeMEHTN PeLUiTKM A0 nosca, chnig npuimatiu
BiJMNOBIAHO 40 HECYYOIl 3A4aTHOCTI AINAHOK KPIiNneHHS (NonuLb, CTIHOK) BOTAaBPOBOro efleMeHTa PELLITKN.
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OJOOATOK X
(oosigkoBui)

PO3PAXYHOK BAJIOK I3 THYYKOIO CTIHKOIO TA PEBPAMU

X.1 [Jo uboro gogaTtka BKMYEHI PO3'ACHEHHST LLOAO PO3paxyHkiB Garok i3 rHy4kot CTiHKOH Ta
pebpamu BignoBigHO 4O pekoMeHaauin, HasegeHux y [10].

X.2 PospaxyHKkoBi hopmynun y 22.2 HaBeaeHi Angd 6anok i3 cTiHkamu, ski NigKpinneHi nonepeyHnmm
pebpamMu XOPCTKOCTI | HECYTb CTaTMYHE HaBaHTaXEHHS. YMOBHA THYYKiCTb CTiHKM XW =(h/? /Ry /E
3HaxoaMTbCd B Mexax 6 < XW <13. ObmexeHHs 3Bepxy 3pobneHo Ans 3anobiraHHs BUMMHAHHIO B

NAOLWWMHI CTiIHKM CTUCNMX nosiciB 6anku, fki BUKOHaHiI 3 nmctoBoi ctani. ObmMexeHHs 3HU3y BKasaHo
OPIEHTOBHO, TOMY UMM METOOM PO3paxyHKy MOXHa KOpUCTyBaTuCA i mpu A, < 6, SAKWO Nepesipku

BUKOHYIOTbCS BignosigHo Ao 9.5.1 — 9.5.3. CyTHiCTb 3aCTOCOBYBaHOro MeToay nonsarae B ob6niky 3akpu-
TWUYHOI cTagii poboTn CTiHKK.

X.3 HaiibinbL noBHe pilleHHs1 Ana 6anku CUMETPUYHOro ABOTABPOBOro Nepepidy Npu YACTOMY 3rUHI
oTpumMaHo B po6oTi [11]. paHnYHI 3HaYeHHA MOMeHTY M,, 3HaAEHO 3 PIBHAHHSA, SIKE anpOKCUMYE TOYHE
pilleHHA:

Mu/(WRy):(\y +0,224X)/(\y +0,224), (X.1)
ne v =Ar JA,; 1 =0,259+1,945/(%,, -1,1).
Y Tabnuui X.1 HaBegeHi 3HaYeHHS rpaHUYHMX MOMEHTIB, AKi 0BumMcneHi 3rigHo 3 dopmyroo (X.1).

Tabnuuya X.1 — [(paHn4Hi MOMEHTH

3HauyeHHs y 3HaveHHa M, /(WRy) npu Xw, LLIO OOpiBHIOE
0,5 0,858 0,838 0,826 0,817
1,0 0,916 0,904 0,897 0,892
2,0 0,954 0,947 0,943 0,940

Entopu rpaHnyHnX MembpaHHuX HanpyxeHb ¢, [11] nokasytoTb, WO B 30Hi po3Tary entopa 6nusbka
00 NiHINHOT, ane KpanoBe HanpyXeHHs1 He JOCArae rpaHuui Teky4qocTi. [1na npakTUYHMX po3paxyHKiB y
22.2 nNpumnHATa CrpoLleHa CXema FpaHU4YyHOro CTaHy, B SKi CTUCNa 30Ha CTiHKM sBNsie coboro npsi-
MOKYTHWK 3aBBULLKM hy 3 HANPY>KEHHsIM, LLI0 JOPIBHIOE PO3paxyHKOBOMY oropy R, (pucyHok X.1). Kpanose
po3TAryBasnibHe HanpyXeHHs TakoX MPUIUHATO TakuM, L0 AOPiBHIOE abCOMOTHIN BENMYNHI Ry. Mpw manin
TOBLLUMHI NOSICIB Yy MOPIBHAHHI 3 BUCOTOK CTIHKN i (h1/t) /Ry /E =0,85 oTpumaHa copmyna (22.2), ska

pae tpoxu 36inbeHi (Big 1 % 0o 3,6 %) 3HaveHHa M, , OCKinNbKW B AIVCHIN entopi HanpyxeHb B po3-
TATHYTOMY MOSCi PO3paxyHKOBUI ONip He JOCAraeTbCs.

Af Ry

)

2h

Af Ry
a 9]
a — nepepi3 6anku; 6 — entopa HanpyXeHb

PucyHok X.1 — Cxema rpaHuM4HOro ctaHy nepepidy 6anku npu 3ruHi
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X.4 lMonepeyna cuna Q, , fKa CrMPUUMAEETLCHA CTIHKOK, CKMadaeTbCA 3 [BOX YaCTUH: CuUnu
Q, = rcpht, LLIO BiAMOBIAA€E KPUTUYHOMY HaBaHTAXKEHHIO, i 4OOATKOBOI cunm AQ), WO BUHMKAE B 3aKpu-
TWYHIN CcTagii BHAcnigoK YTBOPEHHSA AiaroHanbHOi abo 6rmM3bKoi 40 Hel po3TArHyToi cMyru. PisHi moaeni
BiAPI3HAOTLCA KYyTOM HaxXumy i LUMPUHOKO LLIET CMYTU, @ TaKoX 3HAaYEHHSIM rPaHUYHOro pPO3TAryBasribHOMo
HaMnpy>XeHHSA (po3noain HampyXeHb 3a3Bu4an BBaXKaAeTbCs PiBHOMiIpHUM). B po6oTi [11] npunHATO, Wo
Bicb CMyrn 36iraeTtbcsl 3 giaroHanno (pucyHok X.2), a WUpuHa CMYrM BM3HAYAETLCHA MOSIOXKEHHSM
NMacTUYHOrO LWapHipa, WO BUHUKAE BHACIQOK BUrMHY nosica. B nepepia nosca BkNoYaeTbCs CMyra CTiHKN
wwupwuHoto Big 0 go 30t B 3anexHOoCTi Big Tep /Ry. 'paHMYHEe HanpyXeHHs po3TAry y AiaroHasnbHin cmysi
3HaxXoAUTbCH 3 YMOBW, LLIO IHTEHCUBHICTb HaMpyXeHb AOPIBHIOE rPaHuLi TEKYYOCTi.

Co

1t

N
R <
R

a

PucyHok X.2 — Cxema Bigciky 6anku npu 3cyBi

MeTtog Pokku-LLkanoyaa [12] MOXIMBO iCTOTHO CNPOCTUTU 332 AOMOMOIOH0 NPUNYLLEHD, L0 BEAYTb A0
0esIKoro 3MeHLLEHHSA rpaHNUYHOro HaBaHTaxeHHs . Llein BapiaHT peanisoBaHuin B Lnx Hopmax.
paHW4He OOTUYHE HAaMNPYXXEHHS B CTiHLi T, BU3HAYaeTbCA 3riAHO 3 (HOPMYIIOHD:

ter /Ry +2(co/a)(1 — Ty \/g/Ry)p

1, /Ry = 5 : (X.2)
(1+u )
e nw=alh;
Co/a — BM3HA4aeTbCA 3 hOpMyI:
0,01<a <0,03; c,/a=0,05+5a; (X.3)
0,03<a <0,1; c¢y/a=0,11+3a; '
2/.2
4W, (1+c0 /a )
o = 5 . (X.4)
dt
pne W, —nnactud4Huii MOMEHT Onopy nepepisy nosica, A0 AKOTO BKIKOYAETLCA CMyra CTiHKM 3aB-

LUNPLLKN 0,5t‘/E/R ; MPY 0B6YMCNEHHSX 3rigHO 3 hopMyIioo (22.5) ons Npy»XHOro TaeBpa

3amicte W, nigctaBnsietbest 2 Wiy,

AKWO B NPaKTUYHUX pO3paxyHKax BUXOOMTb, LLO co/a > 0,4, To HeobxigHO NMpunmMaTn co/a =0,4.
3Ha4eHHs 1, cnig obuncnioBaT 3 ypaxyBaHHAM NPY>KHOMO 3allleMNeHHs CTIHKM B noscax, Hanpuknag, 3a
dopmynoto (9.42). 13 popmynu (X.2) oTpumana copmyna (22.3).

X.5 B onucaHin mogeni rpaHNYHOro CTaHy 3akputuyHa poboTta CTiHKM 06yMOoBrieHa NosiBOK fiaro-

HanbHOI PO3TArHYTOI CMYrK, OTXKe, pebpo Mae BMKOHYBaTWN POJSib CTUCHYTOMO CTOSIKa | CpUAMaTh 3yCcunns
3rigHo 3 chopmyroto:

AQ =(t, — 1, )ht. (X.5)
B nepepi3 pebpa MoxHa BKMOYMTU YAaCTUHY CTiHKM no 0,65t /E/Ry 3 KOXXHOro 6oky. MNpun nepesipui

MILHOCTi i CTIKOCTi OQHOCTOPOHHLOrO pebpa cnig BpaxoByBaTW EKCLEHTPUCUTET CUMM CTUCKY, LLUO
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OOpPIBHIOE BIiACTaHI Big cepeguHHOI MAOLWMHK CTiHKM OO LUeHTpa Baru nepepidy pebpa. Llen cnocid
po3paxyHKy HaBeAeHo B Lux Hopmax.

X.6 KomGiHaList BUrMHy i3 3CyBOM TEOPETUYHO PO3ITISiHyTa 3 BUKOPUCTAHHAM 3BUHANHMX MPUMYLLEHb
(Mpy>kHa nnacTuHKa, YMOBHI KpUTEpIi rpaHnU4HOro ctaHy). Kpmea B3aeMogii MOMEHTY i nonepeyHoi cunm
OGnv3bka 00 BIiOOMOI KpMBOI ANSi KPUTUYHMX HaBaHTaxeHb. CnpaBXHA KpvBa MOBUHHA OyTu GinbLu
OMYKIO0, OCKINbKN (hOpMM BUNNMHAHHS Bif rPAaHUYHOrO MOMEHTY | FpaHUYHOI NoNepeyYHoT Cunu, Lo AitoTb
OKpPEeMO, PO3Pi3HATLCA BinblLue Hixk BiANOBIAHI BNAcHi yHKLUIT NiHINHMX KpakoBuX 3adau.

EkcnepumeHTanbHa nepeBipka BMKOHAHa Ha Manomy 4Yucni 3paskiB, TOMy Ans NPakTUYHUX PO3-
paxyHKiB 3a3BM4aii PEKOMEHYI0TLCA eMMipUYHi KpUBI B3aeMopii B koopanHaTax Q/Q,, TaM/M,, (cumsonu
0e3 iHaeKciB BigHOCATbLCA 40 KOMBIHOBAHOrO HaBaHTaXEHHs ), 3oKkpema, popmyna (22.1), sika fae HeBe-
NNKNIA 3anac Hecy4ol 30aTHOCTI.

X.7 'paHnyHe 3Ha4YeHHs 30CepepKeHol cunu, npuknaaeHoi ao nosca (by t;) ABOTaBPOBOI TOHKO-
CTiHHOT ©anku, 3Haxo4MTbCS 3 YMOBM, LLO HaWbinblle HanpyXXeHHs B CTiHUi Mig BaHTaXXeM LOPiBHIOE
pO3paxyHKOBOMY OMopy:

F, =3,26tR, I/t (X.6)

3

b, t
e ==L 1 X.7
i 1 (X.7)

Togpi
1

4 —
ZF“ :1,42[9}/’3" :1,42[“)3@}3. (X.8)
R, t 't t) e,

Mpun nepenavi TMCKY Yepes NONu1LI0 ABOTaBPA, L0 NEXNTb Ha 6anui, abo Yepes Npoknaaky 3Ha4YeHHs
F, moxHa 36inbwmnt Ha 10 %.
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OOOATOK U
(oosigkoBui)

PO3PAXYHOK BAJOK I3 THYYKOIO HEMNIAKPIMIEHOKO CTIHKOIO

U.1 o uboro goaatka BKNOYEHi PO3’ACHEHHS LLOA0 pO3paxyHKiB 6anok i3 rHy4YKo HenigKkpinneHow
CTIHKOIO BiAMNOBIAHO OO pekoMmeHaauin, HasegeHux y [10].

Ll.2 PekomeHaauii LbOro gogartka NoWMPIOTLCA HA PO3PaxyHOK i MPOEKTYBaHHA 3BapHMX ABOTaB-
poBux 6anok i3 ctani 3 rpaHuueto Tekyvocti o 430 H/MM? 3i cTiHKaMu, He YKpinneHnmun nonepeyHmmmn
pebpamu XKOPCTKOCTI, 38 BUHATKOM OMOPHUX AiNAHOK, Ta Takux, SKi MaroTh rHyYKicTb 7 < A, < 10.

L}.3 Po3paxyHok po3pi3Hunx 6anok, HaBaHTaXXeHMX PIBHOMIPHO PO3MO4ifeHMM HaBaHTaXXeHHAM, chif,
BMKOHYBaTW BiAMNOBIAHO A0 BUMOr po3ainy 22.

[ns oTpyMaHHA PiBHOMILHOMO NONEePEeYHOro nepepidy B NPOrOHHIN i OMOPHMX 30Hax 6anku 3Ha4YeHHs

Ay 1R
Yy = ———=— Crif npu3HayaT B mexax 22 < y < 26.

Ar h R ;

y

.4 MiuHicTb nepepisiB 6anok, HaBaHTaXXEHUX HEPIBHOMIPHMM HaBaHTaXXEHHSIM, CIig NepeBipAaTU

3rigHo 3 hopmynamu:

npv y,M/M, <0,5 v,Q/Q, <1, u.1)
npu 0,5< y,M/M, <1 (v,Q/Q, -0,5)% +(v,M/M, -0,5) < 0,25, (L1.2)
npu y,M/M, =1 v,Q/Q, <0,5, (u.3)
ae Mi Q — BignoBIi4HO MOMEHT i MONepeYHa cuna B po3rnsHyTomy nepepisi 6anku;
M, — rpaHU4HUA MOMEHT, KU OBYMCIIIOETLCSA 3a (HOPMYIIOHD:
| Ar Ry 25(, 25)]
M, =R A, h 0,95+VW[1—) : (Ll.4)
v ”WWL A, Ry A xJ
pe L =h,/t;
Q, —rpaHv4Ha nonepeYHa cuna, gka o64MCNIETLCS 3a (POPMYIIOH:

10* (A, +0,25A R
Q, =h, t| 2719 39| 2w F P || P (LL.5)
2 A, 1 J|V210

LU.5 MNpn nepenadvi HaBaHTaXXeHHS Ha BEPXHIN Nosic cnig nepegbadaT KOHCTPYKTUBHI 3axoau, Lo
BMKITIOYAIOTb NOSABY EKCLEHTPUCUTETY, SKUIN NepeBuLLYE MONOBUHY TOBLLMHN CTiHKW.

L.6 MouaTtkosi NpOrvHM CTiHKM Ganok LWoAO0 BepTUKanbHOI NMOLIMHMA He MOBUHHI NepeBuLLyBaTy
. -3
BenuuuHn h, 1, -10 ~, cm.

L.7 3aBoacbkuit 3BapHUI CTUK CTIHKU Cnif pO3TalloByBaTW Ha BiACTaHi He MeHwe Hix 3h, BiA
onopHoro pebpa.
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