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[lpeancnoBue

Llenn, OCHOBHbIE NPUHLWMbI U OCHOBHOW NOPAAOK NPOBEAEHUA padOoT N0 MEXrocyaapCTBEHHON cTaHaap-
Tnsaummn yctaHoneHbol B [OCT 1.0-92 «MexxrocyaapctBeHHasa cucrema craHaaptusaumm. OCHOBHBLIE MOTOXKe-
Hua» n FOCT 1.2-2009 «MexxrocygapcTtBeHHaa cucrema craHgaptusaumn. CtaHaapTbl MEXIOCyaapPCTBEHHLIE,
npasuna u pekoMeHaaunm rno MEXXrocyaapcrtBEHHON ctaHaaptTudauun. Npasuna paspadoTKku, NPUHATUA, NMPU-
MEHEHNS, OOHOBNEHUA U OTMEHbI»

CBegeHuda o cTaHaapTe
1 PASPABOTAH 3akpbiTbiM akLumMoHepHbiM 00LecTBOM «PATTE» (BAO «PATTEw»)
2 BHECEH ®eaepanbHbIiM areHTCTBOM MO TEXHUYECKOMY PErynupoBaHuio u metponoruu (PocctaHapr)

3 NMPURAT MexrocygapcTtBeHHbIM COBETOM MO CTaHAapTu3auuu, METPONOrMnN U cepTtudukaummn (npo-
TOKON OT 5 aekadbpa 2014 r. Ne46)

3a npuHATME NPOronocoBarnu:

KpaTI{OE HaMMEHOBaHWNE CTPAHDbI Koa CTPdAHbI CompameHHoe HaMMEeHOBaHNE HAaUWUOHAJIBEHOIO OPraHa
no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97 No cTaHAapTU3aLMK

ApMeHN4 AM MuH3akoHOMUKKM Pecnybnnkn ApMeHuns

berapych BY "occTaHpapT Pecnyonuku benapych

{asaxcTaH KZ occTaHaapT Pecnybnukn KazaxcraH

UPrusng KG KbIprel3cTaHgapT

Poccus RU PoccTaHpapT

TamXUKUCTaH TJ TaaXukctaHpgapT

Y3beKkucTaH UZ YacTaHgapT

4 [1pukasom deagepanbHOro areHTcTea No TEXHUYECKOMY PErynuMpoBaHUIO U METPONOTrMKU OT 24 UIOHA
2015 . Ne 804 -cT mexrocyaapctBeHHbIN ctaHaapTt OCT 33169-2014 BBeaeH B AENCTBUE B KAYECTBE HALINO-
HanbHoro craHaapta Poccunckon ®eaepaumm ¢ 1 ausapa 2016 T.

5 Hacrodwun ctaHaapT COOTBETCTBYET MexayHapoaHomy ctaHaapty ISO 20332:2008 Cranes — Proof
of competence of steel structures (KpaHbl. NoaTBepXaeHne HecyLen cnoCOOHOCTU METANMOKOHCTPYKLWA)
CTeneHb COOTBETCTBUA — HeakBuBaneHTHasa (NEQ)

6 BBEEH BI'1EPBbIE

VIHpopmauusa 06 usMeHeHUsaX K HacmosawemMy cmaHoapmy nybrnukyemces 8 e€Xe200HOM UHopmMayu-
OHHOM yKa3amene «HauuoHanbHbie cmaHoapmsei» (o cocmosHur Ha 1 aHeapsa mekKyweao 200a), a mekcm
U3MEHEeHUU U rorpasoK — 8 €XXeMeCA4YHOM UHOpMaUUOHHOM yKa3zamerne «HayuoHasibHble cmaHoapmabiy.
B crniyqyae nepecmompa (3aMeHbl) unu ommeHbl Hacmosauwieao cmaHoapma coomesememesyrowiee yseoomrie-
HUe byodem onybriuKkosaHO 8 €XeMeCA4YHOM UHOPMAaUUOHHOM yKaszamerne «HayuoHaribHble cmaHoapmabi».
Coomeemcmesyrowasa uUHoopmMmayusd, yeedoMrieHue U meKcmsbi pa3Mmewaromesa makxe 6 UH@opMauyUuoHHOU
cucmeme obueao rnospb3osaHusa — Ha ouyuanbHOM caume QeoeparibHo20 azeHmemaea rno MexHuU4ecKoMmy
pezayrnuposaHruo U MempoJsioauu e cemu VlhimepHem

© CtaHpgaptuHdopm, 2015

B Poccunckon degepaumm HacTtodawmMn CTaHaapT HE MOXET ObITb NOMTHOCTbLIO UMMM YaCTUYHO BOCMPOU3-
BEEH, TUPAXXUPOBAH N pacrnpoCTpaHeEH B KA4eCTBE obuLmManbHOro nsgaHua 6e3 paspewieHna degepanbHoro
areHTCTBa No TEXHUYECKOMY pPeryrnmpoBaHunio 1 METPOJIOTUN
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BBeaneHue

Llenbto pa3paboTkmn cTaHgapTa ABNAETCA COBEPLUEHCTBOBAHUE N YHUMDUKALIMA METOA0B MNOATBEPXKAEHNS
PabOTOCNOCOOHOCTU U AONTOBEYHOCTU METAINMMYECKNX KOHCTPYKLUMN KPAHOB B 3aBUCUMOCTU OT YCITOBUN UX SKC-
nnyatauun. CtaHgapt dasunpyercsa Ha npuHuunax n mertogax ISO 20332:2008 Cranes — Proof of competence
of steel structures (KpaHbl. [MoagTBEepP>KAEHNE HECYLLEN CMTOCOOHOCTU METANMNOKOHCTPYKLUMKW), @ TAKXe OTAENbHbIX
nonoxeHuax EN 13001-3-1:2012 Cranes — General Design — Part 3—1: Limit States and proof competence of
steel structure (besonacHocTb rpy3onogbemHoro kpaHa. OoLwue TpedboBaHUA K NpoeKkTupoBaHuto. Yactb 3—1.
[lpeagenbHOE COCTOAHUE U NOATBEPXKAEHNE COOTBETCTBUA CTaNbHbIX KOHCTPYKUKU) 1 HopM FEM 1.001 (10.1998)
Rules for the design of hoisting appliances ([1paBuna npoekTupoBaHnAa NnogbeMHbIX YCTPOUCTB). [1pu paspaboTke
NPOEKTAa YUTEH ONbIT OTEYECTBEHHOIO KPAaHOCTPOEHUA N AEUCTBYIOLLIME HOPMAaTUBHbLIE AOKYMEHTbI POCCUMNCKON
depepaumn.

HacTodawmmn ctaHgapt npumeHaerca coBMmecTHO ¢ [OCT 32579 KpaHbl rpysonogbemMHble. [1puHLUUMBI
hOopMUPOBAHNA paCUYETHbIX HA rPY30K U KOMOUHaALUUW Harpy3ok (yactun 1—>5).

AY
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KPAHbI T'PY30IOA bEMHbIE

MeTannuyeckue KOHCTPYKLUMN.
[TloaTBepxaeHue Hecylen CnoCOOHOCTI

Hoisting cranes.
Metal structures. Proof of competence

IlaTta BBegeHna — 2016—01—01
1 ObnacTtb npuMeHeHus

HacToawmn ctaHgapT yctaHaBnuBaeT odowmne ycnosud, TpedboBaHnda, MeToabl U 3HAYEHUS napame-
TPOB, HEODXOAUMBIE ANA NOATBEPXKAeHUA padoToCcnoCOOHOCTU METanNMUYeCKUX KOHCTPYKUMUA rpy30onoab-
€MHbIX KpaHOB.

HacToAwmMKM cTaHaapT pacnpoCTpaHAeTca Ha METannMYecKkue KOHCTPYKUMKU rpy3onoabeMHbIX KPaHOB
BCEX TUMOB U MOXET ObITb UCNOML30BAaH MPU NPOEKTUPOBAHUN APYIMX NOAbEMHO—-TPAHCNOPTHLIX MaLUH. Pac-
YeTHble METOAbl NOATBEPXKAEHUA PabOTOCNOCOOHOCTN, NpeacTaBfneHHble B JAaHHOM CcTaHaapTe, NPUMEHUMDbI
ONA KOHCTPYKUUKU, TEMNEpAaTypa KOTOPbLIX B npouecce akcnnyatauuun He npesbilaeT 200 °C. CneunanbHbI€ BO-
NPOCbl NOATBEPXKAEHUA PaDOTOCNOCOOHOCTU METANMNYECKUX KOHCTPYKLIMW KPAHOB OTAENMbHbLIX TUMNOB UMK 9KC-
nnyaTupyemMbiX B 0COObIX YCIMOBUAX B HACTOALLIEM CTaHAApPTE HE pacCMaTpPUBalOTCA.

2 HopMmaTuBHbLIE CCbINKWN

B HacTodALEeM cTaHAApPTE UCNONbL30BaHbLI CChINIKM Ha CNeayloLlne ctTaHaapThl:

[OCT 2.106—96 EanHaga cucrtema KOHCTPYKTOPCKOU AOKYMEeHTauun. TeKCTOBbIE JOKYMEHTHI

[OCT 15150—69 MaLluunHbl, npnuOopbLI N Apyrue TexHuveckmue nsgenus. icnonHeHna gns pasnuyHbiX KIn-
MaTUYECKUX panoHOB. KaTteropmu, ycnoBua aKkcnnyatauuu, XpaHeHUs U TPaHCNOPTUPOBAHNA B YaCTU BO3AEN-
CTBUA KNUMATUYECKMUX PAKTOPOB BHELLUHEN Cpebl

[OCT 22356—/77 BonTbl 1 rankyn BbICOKOMPOYHbIE N LHAnObl. O0LLUME TEXHUYECKUE YCIOBUSA

[OCT 25346—89 OCHOBHbIE HOPMbI B3anmMo3amMeHaeMocTu. EanHaa cuctema gonyckoB U nocanok. O0-
LLINE MONOXKEHUSA, pAabl AONYCKOB U OCHOBHbIX OTKITOHEHN Y

[OCT 2887/0—90 Ctanb. MeToabl ncnbiTaHUA Ha pacTaAXXeHUe TOJNICTONMMCTOBOrO npokarta B Hanpasne-
HUU TONLUMHBI

[OCT 32578—2013 KpaHsbl rpy3onogbemMHbie. MeTannuyeckue KOHCTPYKUUK. TpeboBaHUA K MaTepuanam

[OCT 32579.1—2013 KpaHsbl rpysonoabvemMHbie. [TpuHUMnbl QOPMUPOBAHNUA PACUYETHBLIX HArpy30K U KOM-
OnHauum Harpy3sok. Hactb 1. O0LIMe NoONoOXeHUS

[OCT 32579.2—2013 KpaHbl rpy3onogbemMHbIe. [1puHUMNBbI POPMUPOBAHUA PACYETHLIX HArPy30K U KOM-
OnHaumn Harpy3ok. HacTtb 2. KpaHbl CTpenoBble CaMOXOAHbIE

[OCT 32579.3—2013 KpaHbl rpysonoabvemMHbie. [TpuHUMNbI QOPMUPOBAHNA PACYETHLIX HArPy30K U KOM-
OnHauum Harpy3ok. YacTtb 3. KpaHbl OalUueHHble

[OCT 32579.4—2013 KpaHbl rpysonogbemMHsble. [ToUHUMNBI POPMUPOBAHUSA paCcYETHbIX HArpy3oK U KOM-
OnHauunm Harpy3ok. HacTtb 4. KpaHbl CTPEenoBbIE

[OCT 32579.5—2013 KpaHsbl rpysonoabemMHsbie. [TpuHUMNbI QOPMUPOBAHUA PACYETHLIX HArpPy30K U KOM-
OnHauun Harpy3ok. Hactb 5. KpaHbl MOCTOBOIO TUMNa

MpnmedvdaHne — [lpn NonNb3oBaHUM HaCTOALMM CTaHAapTOM LenecoobpasHo MPOBEPUTL AENCTBUE
CCbINTOYHBIX CTaHAapToB B MHGOPpMaLMOHHOW cuctemMe obLero nonb3oBaHUsa — Ha opuumansHoM cainTte PegepanbHOro
areHTCTBa MO TEXHUYECKOMY PEryrinpoBaHno 1 METPONOrMM B ceTu VMIHTEpHET Unn nNo exerogqHoMy MHdOpMaLMOHHOMY
yKasaTento «HaunoHanbHble cTaHaapThl», KOTOpbIA onybrMKoBaH Mo COCTOAHUI Ha 1 AHBaps TeKyLUero roga, U no Bhbl-

N3paHune odpuumnanbHoe
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Mnyckam exemecs4yHoro MHOopMaLMOHHOro ykasaTtensa «HaunoHanbHble cTaHAapThl» 3a TeKyLW WA rof. Ecnn ccblNoYHbIi
CTaHAapT 3aMeHeH (M3MEHEeH), TO NPX NONb30BaHUN HACTOSALWMM CTaHAapPTOM CNeAYyeT PyKOBO CTBOBATLCHA 3aMEHAOLLMM
(MN3BMEHEHHbIM) CTaHAapTOM. Ecnu ccblNOYHbBIR CTaHAapT OTMeHeH 0e3 3aMeHbIl, TO MOMNOXeHUE, B KOTOPOM JaHa Cchifnka Ha
Hero, NPUMEHAETCA B YaCcTH, He 3aTparmBatoLLen 3Ty CChINKY.

3 TepMUHbI U onpeaeneHus

B HacTodweM ctaHaapTe npuMmeHeHbl TepMubbl No [OCT 32579.1, a Takxke cneagyoLine TePMUHbI C COOT-
BETCTBYIOLLUIMMU onpeaeneHnAaMu:

3.1 paboToCcNOCOOHOCTb: CNOCOOHOCTL KOHCTPYKUMUK B npeaenax yCTtTaHOBMEHHOMO pecypca BOCMPU-
HUMaTb HArpy3kn, NpegycMoTpPEHHbIE MPOEKTOM, 0e3 HapyLUEHUS NMPOYHOCTU, YIPYron YCTOMYUBOCTU U COMPO-
TUBNEHUA YCTaNOCTMU.

3.2 ycnoBue paboToCcnoCoOOHOCTU: YCnoBue, 3anncaHHoe B PopMe HepaBEHCTBA, yCTaHABNMUBAIOLLETO
COOTHOLUEHNA MEXAY pacYETHbIMU N NpeAeNbHbIMU HANPAXXEHUAMU UNU CUINMAaMK, BbINMONTHEHNE KOTOPOTO C Bbl-
COKOW BEPOATHOCTbIO rapaHTUpPyeT odbecne4veHne paboTocrnocCoOHOCTU KOHCTPYKLMK NO OAHOMY U3 KPUTEPUEB.

3.3 YCTOMUYUBOCTbL (ynpyrag yCTOMYUBOCTBL): CnOCOOHOCTb KOHCTPYKUUW MOo4 AEUCTBUEM Harpysok,
npeaycMOTPEHHbIX MPOEKTOM, COXPaHATL NepBOHa4YanbHy0 dopMy paBHOBECHOIO AePOpPMUPOBAHHOIO COCTO-
AHUA U YNPYro BOCCTaAHaABNMUBATh €€ Nnocne mManbiX OTKITOHEHUMN.

3.4 conpoTtuBrieHne ycrtanoctu: CrnoCoOHOCTb KOHCTPYKLUWWU Bblaep)XaTb 3agaHHOE KONMUYECTBO LU-
KINOB Harpy>eHus ¢ onpeaeneHHbiMu napamerpamm 0€3 BOSHUKHOBEHUSA YCTANOCTHbIX TPELLUH.

3.5 npepgenbHada cuna: MakcumanbHOe 3HAYEHUE CUNbl, AEUCTBYIOLLEN HA ANEMEHT KOHCTPYKLIMU, NPW
KOTOPOM 0Decrne4veHo BbINOMHEHNE OAHOro U3 ycrnosum paboTocnocoOHOCTM.

3.6 npegenbHoe HanpAXeHue: MakcnmanbHoe 3HaYEeHNEe HaANPAXEHNA B SNEMEHTE KOHCTPYKUUKU, NPW
KOTOPOM oDecrne4yeHo BbINONMHEHUE 0AHOro U3 ycrnosuim paboTocnocoOHOCTM.

3./ pacyeTHasa cuna: 3HaA4YeHUEe Cunbl, AEUCTBYIOLLIEN HA ANEMEHT KOHCTPYKLIMK, BBIYMUCIIEHHOE MO onpe-
NeneHHoONn KOMOMHaLUUnM Harpy3ok B COOTBETCTBUU C NMpasuramm pacyera no Metoay npeaernbHblX COCTOAHUN
UNU AOoNyCKaeMbIX HaMPSA>KEHUN.

3.8 pacyeTHOe HanpsxeHue: MakcumanbHoe no adbconoTHON BENMUYNHE 3HAYEHNE HANPSXKEHUA B 3ne-
MEHTE KOHCTPYKUUWU, BbIMUCIIEHHOE MO onpeaerneHHon KoMOMHaUUW Harpy3ok B COOTBETCTBUU C NpaBUaMu
pacyeTa no MeToay npeaernbHblIX COCTOAHUN UMK JO0NYCKAaeMbIX HANPSXXEHUMN.

3.9 cpe3Hoe coeaunHeHue: bonToBoe coeAMHEHUE, B KOTOPOM 3KCNNyaTtauMoOHHbIE HArpy3ku OENCTBY-
10T NepPneHANKYNAPHO ocK DoNTa 1 nNepenarTca Mexay coeguHAeMbIMA AeTansAMmn 3a CYET KOHTAKTa CTEPXKHS
OonTta ¢ NOBEPXHOCTbLIO OTBEPCTUA.

310 dpukunMoHHOe coeauHeHue: bonToBOE COeaUMHEHWE, B KOTOPOM IJKCnnyaTauUOHHbIE Harpys3ku
NEeUCTBYIOT NepneHanKynapHO ocu OonTa n nepeaatoTcd Mexay coeiuHaeMbiMu AeTansaMmn 3a cHET CUIN TPEHUA,
CO3/1aBaEeMbIX B pe3yrnbraTe npeaBaputenbHoOn (MOHTaXXHOW) 3aTAXKKKU OONTOB.

3.11 donaHueBoe coeauHeHue: bonToBoe COeaUHEHNE, B KOTOPOM 3KCNnyaTauMOHHbIE HArpPy3Ku nepe-
al0TCA MexXxay coeanHAeMbIMU JeTaNAMM 3a CYET pacTsKeHUs donTa.

4 ODo3HauYeHnsa n coKpaleHun

B HacTOAWEM CTaHAApPTE NPUMEHEHBI 0003HAYEHMA N COKpALLEHUSA, NPUBEAEHHbIE B Tabnuue 1.

Tabnuuya 1 — OcHOBHble 0003HAYEHMS, UCNONMb3yeMble B HACTOSILLIEM CTaHAapTe

ObosHatenme OnuncaHne o0603HavYeHNA (CoKkpalleHns)
(CoKpalleHue)
MHaekChl MHAEKCHI, O3HaYaKLmMe, YTO JaHHada BENMYMHa BEIYUCNAETCA, COOTBETCTBEHHO, MO MeTOoAY NpedeNbHbIX
[C v JH COCTOAHUU UMK NO METOAY A0MyCKaeMblX HaNMpaXXeHU
Ape nnowaab NonepeYHoro ceyveHna cTepkHa 6onTa B NNIOCKOCTU caBUra
Ap MUHUManbHaa nnowaab cedeHna 6onTa no pessde
A, nnowaab cedeHUs OCU LapHUPHOro coeanHeHUs
A nnowaab cpes3a NPoyLUUHbI
Ag pacyeTHaa nnowagb cedeHUs NPOYLLUMHbI
Cr pac4YeTHOE KONMYeCTBO LUMKNOB paboThl KpaHa 3a CPOoK crnyxobl
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[IpooonxeHUe mabnuupi 1

Q0osHavenue OnuncaHne o0603HavYeHNAa (CoKkpalleHns)
(CoKpalleHune) Patl
C, npuBeAeHHas LWMPUHA 30HbI pacnpefeneHns MeCTHON HarpyaKku
pasMep nnacTUHbI
d, nnaMeTp oTBepcTUs nop 6onT
d, ANaMeTP CTeEPXKHA OoNTa Ha y4YacTke 0e3 pesblbl
= npeaenbHas caBuratoLllas cuna Ha OonT Mo YCrHoBUIO NMPOYHOCTM Ha cpes, BblMUCIIEHHas Mo MeToay
bsTb npeAenbHbIX COCTOAHUIA
= npeaenbHas caBuratoLlas cuna Ha 6onT No ycrnoBuo NPOYHOCTU Ha cpes, BblYUCIIEHHasA Mo MeToAY [0-
bsAH NycKaeMbIX HanpshKeHnif
= npeaenbHas caBuUratoLlas Harpyska Ha 60nT No yCroBulO CMATUSA MOBEPXHOCTU, BblYUCTIEHHASA MO Me-
bplE ToAY NpeAenbHbIX COCTOAHUN
= npeaenbHas caBuUratoLLas Harpyska Ha 6oNnT No yCnoBUo CMATUSA MOBEPXHOCTU, BbIMUCTIEHHASA MO METO-
bpAH a0y AONycKaeMbIX HanpsXeHui
= npeaenbHoe 3HaYeHUe cunbl TPEeHUs, coslaBaeMoil 6oNToM MeXay coeUHAEMbIMU MOBEPXHOCTAMMU,
ontle BbIMUCINEHHOE MO METOAY NpefernbHbIX COCTOAHUNA
= npeaenbHoe 3HaYeHWe cunbl TPEHUs, co3laBaeMoil OONTOM MeXay coeUHAEeMbIMU MOBEPXHOCTAMMU,
onH BblMMUCIIEHHOE N0 MEeToAY AoNycKaeMblX HanpsXeHU
= npeaenbHoOe 3Ha4YeHne cUnbl pacTKeHnsa 6onTa OT BHELLHEW Harpysku, BelMUCIEHHOE NO METOAY MNpe-
bC nenbHbIX COCTOAHUIN
= npeaenbHoe 3Ha4YeHUe cunbl pacTsXeHUsa 6onTa oT BHELLHEW Harpy3ku, BbMUCIEHHOE MO METoY [0-
bR nyckaeMblX HanpsxeHuin
J, MOMEHT UHEPLIMK ceYdeHmns npoonbHoro pebpa
Jrp MOMEHT UHEePLIMM cerveHuns nonepeydHoro pebpa
h,, pacyeTHasaA BbIcOoTa LWBa
K KaTeT LWBa
K KO PULMEHT KOHLEHTpaUUKW HanpsaXeHUn
I KoathOULIMEHT NpMBeeHUsA Npejena BbIHOCNUBOCTU K pacYeTHOMY KONMMYECTBY LIMKIOB NpU pacyeTe Nno
10
HOpMarnbHbIM HanpsXXeHUAM
K KoathDULIMEHT NpMBEAEHNSA Npejena BbIHOCNMBOCTU K pacYETHOMY KONMMYECTBY LIMKIOB NpU pacyeTe no
KacaTenbHbIM HanpPs»KeHUAM
K. K03t PULIMEHT YCTOMYMBOCTM NNACTUHBI B YCIOBUSX OHOOCHOIO HaNpPsKEHHOro COCTOSAHUS
K, KO3t OULIMEHT YCTOMYMBOCTU NNACTUHBI B YCITOBUSAX MECTHOIO NOMNEPEYHOro HarpyXeHus
K. K03t PULMEHT YCTOMYMBOCTU NNACTUHBI MPU YUCTOM CABUrE
[ ONWHa /-ro ydacTKa yrnoBoro LiBa
[ pacyeTHasa ANUHA CTEPXKHS
L. athheKTUBHaA ANMUHaA CTEPXKHA
m nokasaTenb HaKnoHa ycTanocTHON KpUBO
N KONTMYECTBO LIMKNOB [0 BO3HUKHOBEHUS TPELUUHbI NPU CTaLNOHAPHOM HarpyXeHun ¢ pasMaxoM Hanpsi-
/ XeHUN Ao
N 4UCI0 NOBEPXHOCTEN cpe3a B HONTOBOM COeMHEHUN
N¢ KO PULINEHT 3anaca NPOYHOCTH
RP R CUIbIl, MPUNOXXEHHbIE K pacYeTHOMY Y3ny
M,, M, narndatoLlne MOMEHTbI, MPUNOXEHHbIE K pacYeTHOMY Y31y
D pacyeTHas cABuUraroLllas cuna, npuxoaswascsa Ha oaquH OomnT, BbMUCIEHHAA MO MeToAy NpeaenbHbIX
oHe COCTOSIHUIA
D pacyeTHas caBuraroLLlas cuna, npuxoasLllascs Ha oguH 60T, BbMUCNIEHHas Mo MeToAY AOonycKkaeMblX
bAH HanPsAXeHWA
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[IpooomkeHue mabnuubi 1

O0o3HaveHne
(CoKpalLEHHE) OnncaHne o0603HavYeHNAa (CoKkpalleHns)
R KO PULNEHT aCUMMETPUU LIMKNA
R, pacyeTHOe COMNPOTUBIIEHUE
Ry pacyeTHOEe CONPOTUBIIEHNE ANA CBAPHOro coegnHEHNA CThIKOBLIM LLIBOM
R.., pacyeTHOEe CONPOTUBNEHNE ANA CBAPHOro coeguHeHNa yrnoBbIMU LLIBAMU
Sy CuUna nNpeaBapuUTeNbHOW 3aTaKKKM DonTa
t TONLWWMHA aNeMeHTa KOHCTPYKUNY
L TONWWHa guadparmebl
L TONLWKWHa nosca danku
t, TOSLLNHA CTEHKN Danku
L5 MeHbLUAada CyMMapHaa ToNWMHa NIMCTOB B OONTOBOM COEIUHEHUN, CABUraeMbIX B OAHOM HanpaBfeHnu
Vi UV konn4vecTBo OONTOB B Kk—OM (OTCYUTLIBAEMOM BAOMb OCK ) U /—OM (OTCUYUTLIBAEMOM BAONb OCU Z) pAaY
U KonnyecTBo OONTOB B COEAUHEHUN
Y nZ KoopAWHaTLl pacnofioXeHna 0o0NToB
Yo W Z KOOpAWHaTLI pacnonoXxeHua 6onTa, Hanbonee yaaneHHoOro oT OCU packpbiTUA doflaHLEB
Z; KONMMYECTBO LINKIOB Harpy»XeHuUs ¢ pa3amaxomM HanpsaXeHUn Ao,
P pagnyc MHepUun cevYeHUa CTEPXHS
Y KO3 MPUUNEHT HAZEXHOCTU NO Martepuany
Y, koadbpULMEHT ycrnoBuit padboThl
v, KOS PULMEHT OTBETCTBEHHOCTHU, NMpUHUMaeMblt Mo FOCT 32579.1 (tabnuua 10)
Ve KOS PULMEHT HAZEXHOCTU, NpUHUMaeMbln no [OCT 32579.1 (Tabnuua 4)
0 KOPPULNEHT CHUXKEHUA AONYCKaeMbIX (NpeAenbHbIX) HAaNpsXXeHU NpU pacyeTe Ha YCTONYMBOCTDL
A TMOKOCTb CTEPXKHA
A yCIroBHaa MMOKOCTb CTEPXKHSA
[l] A0NyCTUMaa r’MOKOCTb CTEPKHSA
Ul KO3 PUUMNEHT, YYUTBIBAIOLLNN YCITOBUSA 3aKpenneHna CTEPXKHA
i KO PULNEHT TPEHUA
Cs KO PULNEHT BITUAHWA MNNACTUYHOCTU
Cs KO3(PPUUNEHT 3alleMITEHNA, YUUTLIBAOLLUA YCIOBUA 3aKpenreHUa NNacTUHbl N0 KPOMKaM
Y napameTp pacnpegeneHna HopManbHbIX HANPAXEHUN NO CeYEHUIO NNacTUHLI
KOShPUUKNEHT ycrnoBuin padboThl, y4UTbIBAOLWNA AONONHUTENBHBIE OCODEHHOCTU, KOHKPETU3UPYEMbIE
Vo Npu pacyeTax OTAeNbHbIX 31IEMEHTOB KOHCTPYKLUUA
v, napamMmeTp pacnpeaeneHna HopManbHbIX HAMPAXEHUW NO CeYEHUIO NMaHenn NnacTUHbI
0 KO PULNEHT CHUXKEHUA A0NYCKaeMbIX (NpeAenbHbBIX) HanpaXXeHU

A0NYyCKaeMoe HallPpAXEeHUE

A0NyCKaeMoe HallpAXeHUe 1A CBapPpHOIro CoeanHeHnA

O HOPMaTUBHOE 3HaYeHWE Tpedella TEKYHeCT MaTepualla

Opw HOPpMaTUBHOE 3Ha4YeHWe BPEMEHHOIO COMNMPOTUBJITIEHWNA METalllla CBaAPHOIO LLUBA

O HOPMaTUBHOE 3HaYeHWE TNpedella TeKYyHYeCTn MaTtepualia donTa

Opp MWHUUMallbHOEe HOPMaTUBHOE 3HaYeHWe BPEMEHHOIo CONpPoTUBINEHNA MaTepihalia bonTa

O, KPUTNHECKOE HalpAxXeHNe AJ1A NIaCTUHbI, 38pr}K6HHOI71 TOJ1bKO NpoAaoJibHbIM HOPMallbHBIM HalpAXeHUneEM
G, KPUTUHECKOE HallPAXEHWUA AJ1A I—OW MaHenu NnacTUHbI, 3arpy>|<eHHOF| TOJIBEKO NMPOAOJIBHBIM HOPMallb-

HblM HallpAXeHUEM
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OkoH4YaHUe mabnuupi 1

Obo3HaveHne
OnncaHne 0603HavYeHNAa (CoKkpalleHns)
(CoKpalleHue)
KpUTUHECKOE HanpsaXeHne Ana nnacTUHbI, 3arpy>XeHHOU TONLKO NnonepeYHbiM HopMaribHBIM Hanpsxe-
GZC
HUEM O,
s KPUTUYECKOE HanpsaXeHue nnacTuHbl M3 abCoMKTHO ynpyroro marepuana B yCNoBUAX OAHOOCHOMO
“e HanpAXXeHHOro COCTOAHUA
s KPUTUYECKOE HanpaXeHue nnacTuUHbl U3 abConTHO yNpyroro mMartepuana B YCNOBUAX MECTHOrO
<€ NONepPeYHOro HarpyxeHus
o¥ HopMarnbHOE NPOAOIIEHOE HanpAXeHNe B SJIEMEHTE KOHCTPYKLUA
o HOpManbHOe NonepeYvyHoe HanpsaXeHue, HanpuMep B 30HE MECTHOIO HarpyXeHus
s MakCUMarnbHOEe SKBUBANEHTHOE HOpMalribHOE HanpsXeHUe B 3NeMeHTe KOHCTPYKUUW, BBIMUCIIEHHOE
est1C Nno METOAY NpeAenbHbIX COCTOAHUN
s MaKkCUMarnbHOe SKBUBANEHTHOE HOpMaribHOE Hanps)XeHue B 3NeMeHTe KOHCTPYKUUW, BBIMUCIIEHHOE
esiH No MeToay AoNyCKaeMbIX HaNpPAXeHUN
s MakCUMarnbHOEe 3SKBUBANEHTHOE HOpMarbHOE HanpsaXeHWwe B CBaPHOM COeAWHEHWUW, BBIMUCIEHHOE
eswlic Nno MeToay npeaernbHbIX COCTOAHUN
s MakCUMarnbHOe 3KBUBANEHTHOE HOpMaribHOEe HanpsaXeHwe B CBapPHOM COeAWHEHUWU, BbIMUCIIEHHOE
eswiH No MeToay AoNyCKaeMbIX HaNpPAXeHUN
AOax pacyeTHBIN pa3Max HopManbHbIX HanpaXXeHUN
AG pacyeTHbLIN Npeaen BbIHOCNMUBOCTU NO pa3Maxy HOopManbHbIX HanpsXeHWW, onpeaeneHHbln Ha Oase
R Ny=2-10°
AG HOPMaTUBHLIN Npeaen BbIHOCIMBOCTU NO pasMaxy HOpManbHbIX HANpPAXeHW, onpedeneHHbIn Ha base
Rr Ny=2-10°
A pacyYEeTHLIM Npeaen BuIHOCNUBOCTU MO padMaxy KacaTenbHbIX HanpsKeHUW, onpefeneHHsln Ha base
R Ny=2-10°
At HOPMaTUBHLIW Npeaen BeIHOCTMBOCTU NO pasMaxy KacaTelnbHbIX HANPAXEHUA, onpederneHHbln Ha base
R Ny=2-10°
Ty s KacaTenbHOE Hanpa)XeHue
T. KpUTUYECKoe HanpsXXeHne nnacTuHbl Npu YACTOM cABUre
Toe KpUTUYEeCKoe HanpsXXeHne nnacTuHbl U3 abCONTHO yNpyroro Matepuarna npu YACTOM caBure
[TW] LOMNyCKaeMoe KacaTenbHOe HanpsaXeHue 4na cBapHOro coeguHeHus
- MakCUMarnbHOe 3SKBUBalleHTHOE KacaTellbHOe HanpsaXeHWe B CBapHOM COeAWHEHUW, BBIMUCIEHHOE
eswliC No MeToay npeaenbHbIX COCTOAHUN
- MakCUMarnbHOe 3SKBUBANEHTHOE KacaTellbHOoe HanpsaXeHWe B CBapHOM COeAWHEHUW, BBIMUCIEHHOE
eswiH No MeToay AoNyCKaeMbIX HaNpPAXeHUN
AT ax pacyYeTHbLIN pasMax KacaTeNbHbIX HanpsaXxXeHUn
Atn pacyYeTHbLIA Npeaen BLIHOCAMBOCTM MO pa3Maxy KacaTeNbHbIX HanpskeHuid Ha 6aze N=2- 10°

5 Oowme nonoxeHun

51 O6wune npuHUUNDI

511 TloaTBepxkaeHne paboToCcnOCODHOCTN BLINOMHAETCA ANA Y3MNOB, 3NEMEHTOB U AeTanen, oTKa3 Ko-
TOPbIX MOXET HapyLUUTb PYHKLUMOHUPOBAHUE KpaHa UNM co3aaThb OMACHOCTbL ANA NOAEN UM OKPYXKaloLLEN
cpeabl. [MoaTBepXaeHne paboToCnoCOOHOCTU KOHCTPYKLMKN BKITHOYAET:

a) pacyeTHoe noaTBepXKaeHune padboTocnoCcoOOHOCTU C UCMONbL30BAHUEM METOA0B, NPEeACTaBMEHHbLIX B
HACTOALLEM CTaHAapTe;

0) BbINOMNMHEHNE CNeaylLLNX KOHCTPYKTUBHbLIX TPeOOBaHUMN:

- NPUrogHOCTb BbIOPAHHLIX cTanen Ana MetTannMyeckon KOHCTPYKLUKK, OONTOBLIX U LUAPHUPHbLIX COeaMU-
HEHWUN, BKCNNyaTUPyeEMbIX B YCIMOBUAX OTPULATENbHbLIX TEMNEPATYpP, NOATBEPXKAEHA COrMacHo TpeboBaAHUAM

[OCT 32578;
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- NOBEPXHOCTU INEMEHTOB METANNNYECKOWU KOHCTPYKLINK, OONTOBbIX U LUAPHUPHbLIX COEAUHEHNIN 3aLLULLIE-
Hbl OT KOPPO3NOHHOIO NOBPEXAEHUA C YYETOM YPOBHA arpeCCUBHOCTU Cpebl,

- COOTBETCTBUE KA4YeCTBA N3rOTOBJIEHUA KOHCTPYKLIMKM YCTAHOBNEHHbIM TPeOOBaHUAM NOATBEPXKAEHO pe-
3ynbratamm KOHTPONS;

- ecnu TeMnepartypa KOHCTPYKUKUK B npoLecce akecnnyaTtauuun npesbiaeT 100 °C, To B pacyeTax A0MKHO
ObITb YY4TEHO USMEHEHNE MEXAHUYECKNX XapaKTEPUCTUK CTanu 1, Npn HeEoOX0ANMOCTU, BIIMAHUE MECTHbIX Te-
NNOBbLIX BO3AEUCTBUN HA HANPAXXEHHO—AEPOPMUPOBAHHOE COCTOAHUE 3NTEMEHTOB KOHCTPYKLIMN.

] PMMEHYHaHNE — |_|pI/I MCNONB3OBaHWMN NONOXEHUW AaHHOIO CTaR4apTta 4J14A noArBepKX4eHNA pa60T0c:r|oc:o6—

HOCTW KOHCTPYKLWHN, ObIBLUEN B SKCMI1yartauu K OTpeMOHTMpOBaHHOﬁ C nNPMMEeHeHneEM CBaPKK, B pacCHeTax 4 OoJ1XKHbI ObITb Y-
TeHbl BIUAHWE NU3MEHEHUA MEXaHUYEeCKUX CBOUCTB MeTalna U, NMPWU H606X0,£I,MMOCTM, HaJ1In4ne ,EI,ECPEI{TOB NI nospemneHMﬁ.

51.2 B obwem cny4yae ansd sneMeHTOB KOHCTPYKLMU U COEAMHEHUIN AOMKHbI ObITb BbIMOMHEHbI:

- noATBEPXKAEHME MPOYHOCTU B COOTBETCTBUN C pasaenom 6;

- MoATBEPXAEHMNE YyNPYyron yCTON4MBOCTU B COOTBETCTBUN C pa3aernomMm 7,

- NOATBEPXKAEHUE CONMPOTUBNEHUSA YCTANOCTU B COOTBETCTBUU C pa3aenom 8.

[1na ka>kQoro anemeHTa KOHCTPYKLUMUKU BbINOMHAKOTCA TONbKO T€ pacyeTbl, KOTOPble HE0DX0AMMbI AN NO/-
TBEPXKAEHUSA ero padboTocrnoCoOHOCTU C YYETOM YCMOBUIN IKCNNyaTaLunm KOHCTPYKLUMU N YCIIOBUW Harpy>kKeHuUs
N AHHOro aneMeHrTa.

[TpeacTaBneHHble B HACTOALLEM CTaHAAapPTE METOAUKN 0a3NpPYIOTCA Ha CrneayloLLnX NONoXKeHUSX:

- pacyeTHbIe HaNpPSaXXeHU4A B dNeMeHTaxX KOHCTPYKLMKN BbIMUCIAKOTCA OT AEUCTBUA BHELLUHUX HArpy3okK no
NPOEKTHbLIM pasMepamM B NpeanonoXXeHun abcontoTHO ynpyron paboTtbl MaTepuana, 6e3 yyeta KOHUEHTpAaLUK
Hanpsa>XeHU, A0NYCKOB HA M3rOTOBMEHUE, OCTATOUYHbIX HANPAXXEHUU U CBAPOYHbIX AedopMaLInu;

- pacyeTHbIe HanPsXXeHUs B CTEPXKHEBLIX U DANOYHbIX 3NeMEHTaxX KOHCTPYKLIMN BbIMUCNAIOTCH KAk HOMU-
HanbHbIE, TO €CTb C UCNONb30BAHUEM TEXHUYECKOU TEOPUN N3rNDAa CTEPIKHEN;

- NIPW pac4yeTe y3noB, NogBepraemMbiX MECTHOMY Harpy>XeHuto (B 00nactn nokanbHOro rnpunoXeHns Ha-
rPY3KHW), YyYUTbIBAIOTCA MaKCUMarnbHble MECTHbIE HANPAXKEHUS;

- B cny4asax, korga nepemeLueHums (nporudbl) KOHCTPYKUUW NPUBOAAT K cyLlecTBeHHOMY (bonee 10%) yBe-
NMUYEHUIO N3rndarLLMX MOMEHTOB (KaK, HarnpumMep, B CXaTo-U30MHYTbIX 3NeMeHTax) BbIMUCIIEHUE BHYTPEHHUX
YCUINN B ANEMEHTaX KOHCTPYKUUN cneayeT BeCcTn No AePopMUPOBaHHOU cxeMme (7.3).

51.3 [na noareepxaeHusa padboTtocnocoOHOCTU KOHCTPYKLUWK, KPOME METOA0B, NpeacTaBNeHHbIX B AaH-
HOM CTaHZapTe, MOryT ObITb UCMONb30BaHblI UHbIE METOAbl, aA€KBATHOCTb KOTOPbLIX AOIMKHA ObITb MOATBEPXK-
N€eHa OMnbITOM NPUMEHEHUA, UCNbITAHUAMW UNKU COMOCTABNEHNEM C U3BECTHBIMWU HOPMATUBHbLIMW NOAXOAAaMM.
[TlpuMeHeHne anbTepHATUBHbLIX METOA0B A0MKHO obecrneynBaTb HAAEXKHOCTb KOHCTPYKLIMKN B YCITOBUAX SKCMY-
aTaumun, COOTBETCTBYIOLLIMX TEXHUYECKUM TPeOOBaHMAM 3aKa3umnKa.

51.4 [Ina aHanu3a Hanpsa>XeHHO—4ePOoPMUPOBAHHOIO COCTOAHUA KOHCTPYKLIMK A0ONYCKAETCA NPUMEHATL
METO/[ KOHEYHbIX SNTIEMEHTOB.

5.2 MeTtoabl noaoTBepXXaAeHUA padboTOCNOCOOHOCTH

5.2.1 ToaTrBepxaeHune padboToCcnocoOOHOCTU KOHCTPYKL MU MOXET ObITb BbINMONHEHO NYTEM pacyeTa rno MEeTO-
Ay npeaenbHbIX COCTOAHUI UMK NO METOAY AONyCKaeMbIX HANPAXXEHUU, KOTOopble npeacTtaBnedbl BOCT 325791.
[loaTBEPXXKAEHNE COMPOTUBNEHUA YCTANOCTU B HACTOALLUEM CTaHAapTe NPeacTaBNEHO TONbLKO MO METoAy A0-
nyckaembIx Hanps>xkeHun. OctanbHble YCNoBUA paboTocrnocoOHOCTU NPUBEAEHBI ANS 000X METOA0B pacyeTa.

5.2.2 [Ina kaxgoro Buga pacyeToB yKa3aHbl peKoMeHAyeEMbIE 3HAYEHUA KOIPMULNEHTOB HAAEXKHOCTMH,
nyTeEM HEMOCPEACTBEHHOIO 3agaHna UM CCbINKOW Ha COOTBETCTBYIOLLUMKW MYHKT cTaHAapTa Unn HOpMaTUBHbIN
OJOKYMEHT. B 000CHOBaAHHbLIX Ccrny4Yasax B pac4eTe MOryT UCnonb30BaTbCA 3HAYEHUA KO PULIMEHTOB 3anaca
UNU HAJEXKHOCTU, OTNUYHbLIE OT NMPUBEAEHHbLIX B HACTOALLIEM CTaHAapPTE.

5.2.3 PaboTtocnocoOHOCTb KOHCTPYKUUW UMK NX SNEMEHTOB B AOMNOSIHEHMUE K pacyeTaMm MOXET ObITb NO/-
TBEPXAEHA SKCNEepUMEHTaNbHbIMKU METOAAMU. SHAYEHNA HArpPy30K NMPU UCNbITAHNAX A0JKHbI COOTBETCTBOBATL
pacyeTHbIM Harpy3skam u komonHaumam Harpysok no FOCT 32579 ana nccneayembix npeaernbHbIX COCTOAHUMN.
[1na noarsepxXaeHna paboTocnoCoOHOCTU KOHCTPYKLUKWN AONYCKAETCA NPUMEHATL METO KOHEYHbIX 9NIEMEHTOB
NPW yCNOBWUN, YTO NOCTAHOBKA 3a4a4M U METOAbl aHanM3a COOTBETCTBYIOT MNONTOXKEHUAM HACTOALLIErO cTaHaapTa.

5.3 CopepxaHue AOKYMEHTaLUM NO NOATBEPXKAEHUIO PADOTOCNOCOOHOCTU KOHCTPYKLIUMN

MaTepuansbl, nogresepxxaatoLuue paboTocnocCoOHOCTb KOHCTPYKLUMK, AOMKHbI ObIThb NpeAcTaBneHbl B A0-
KymeHTax «l'lodacHuTenbHaa sanucka» n «Pac4yetbl», BbINONHAEMbIX B cOOTBETCTBUKN C [OCT 2.106. OHKN AomkK-

Hbl COAEPXKATb.
6
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- UCXOAHbIE AAaHHbIE, BKNOYaa rpynnbl Knaccudukaumm KpaHa 1 MEXaHU3MOB, TUM CUCTEMbI yrnpaBrneHns
npusogamMu, napameTpbl KNMMaTUYeCKnX BO3AEUCTBUU U NP.;

- pac4yeTHble AonyLEeHNUA U NCNOoNb3yeMble MOAENMN;

- TEOMETPUYECKME XapaKTEPUCTUKN PACCHYUTLIBAEMbIX 9NIEMEHTOB;

- pacyeTHbIe Harpy3kn u KomouMHauun Harpy3ok, UCNosb30BaHHbIE ANA KaXXKA0ro Buaa pac4yeToB;

- MEXaHW4YeCKNe CBOUCTBA BblOpaHHbIX MarepuanoB, DONTOB U CBAPHbIX COeAUHEHUN, KIacCbl Ka4YecTBa
CBapKWu;

- 3Ha4YeHNa KO3 DULUMEHTOB HAAEXKHOCTU UMK 3anaca NPoYHOCTU, NpeaenbHbIX HANPAXXEHU U/UNU CUN,
MCMOSIb30BAHHbIX B YCIOBUAX PAOOTOCNOCOOHOCTH;

- pes3ynbraTthl BbIMUCINEHUA PpaCYETHLIX HANPAXEHUN U/UNK CUN,

- pesynbraThbl NPOBEPKU BbIMONMHEHUA YCNOBUX pabOTOCNOCOOHOCTU 9NEMEHTOB KOHCTPYKLIMKN U COEAUHEHUN.

6 lNoaTBepxKoeHUe NPOYHOCTH

6.1 Oowme NnonoxXeHunn

6.11 Pac4yeTHOE noaTBepXaeHne NPOYHOCTU SNEMEHTOB KOHCTPYKLIMKN BbINONHAETCA ANA NpeaoTBpaLle-
HUSA OTKA30B KOHCTPYKLIMK B Pe3ynbTare pa3pyLUeHUA, Ype3MEPHbLIX MnacTu4ecknx gedopmauun Unmn npockanb-

3bIBAHUA PPUKLUNOHHBLIX COEAUHEHUN.
6.1.2 loaTrBepgeHue npo4YHOCTU A0JIXKHO ObITb BIMNONHEHO ANA 9NEMEHTOB KOHCTPYKLWUW U COeAUHEHUN

C y4eTOM Hanbonee HebnaronpuUATHbIX KOMOMHaAUKMIA Harpy3ok u3 rpynn A, B nunn C cornacHo npumMeHAEeMbIM
yactam ctaHgapta [OCT 32579.

6.2 [NloaTBepxXKaeHue NPOYHOCTU INIEMEHTOB KOHCTPYKLIUN

6.21 TexHu4yeckue TpedOBaAHUA U YCITOBUA pacyeTa

[1na aneMeHTOoB, Harpy>aemblx pacTArMBaroLLMMIN HaANPSXKEHUAMNU NEPNEHAUKYNAPHO K NNOCKOCTU MPO-
KaTa (PUCYHOK 1), AOIMXKHbI NICNONbL30BAaTLCA CTanMn C KOHTPONMUPYEMbIMU CBOMCTBAMIW B HaANpaBNEHUU TONLLMHBI
no FOCT 28870.

[lpeacTaBneHHbIE METOAbI pacyeTa MPUMEHUMbI K KOHCTPYKLIMAM, B KOTOPbIX OTKNMOHEHUE CPEeANHHbLIX NO-
BEPXHOCTEN NMUCTOBbLIX 3MEMEHTOB OT MMOCKOCTU He bonee d/250 1 OTKNOHEHUE OCEN CTEPXKHEBLIX 3NTIEMEHTOB
OT NpaAMon He bonee d/650. 3aecb d — MeHbLUMN pa3Mep NUCTOBOrO 3NeMeHTa Unu ANIMHa CTEPXXHA MexXay

3AKPENMNEHUAMMN.

UJTpM)(OBI{Oﬁ NOKaA3aHO HalpapBJieHWUE MNMPOKAaTKK1, CTPEJIKaMW — HalnpaBlleHNe HalPy3KHU

PucyHok 1 — PacTsaxeHune nepneHANKYNApHO K MNOCKOCTU MPOKaTKM.

6.2.2 YcnoBue NPOYHOCTU U NpederibHble HANpPAXeHUus
ONEMEHTbI KOHCTPYKLMKU pacCYUTbIBAKOTCA HA MPOYHOCTL MO CNeAyOLMM YCNOBUAM:

- MO npeaeribHblM COCTOAHUAM.

GG'SHCSRG; (1)
- MO A0ONyCKaeMblIM HANPA>KEHUAM:

OesaH S [G] , (2)

A€ O..c — MakCumarnbHOE 3KBUBANEHTHOE HANPAXEHNE B ANEMEHTE KOHCTPYKLUWN, BLIMUCIIEHHOE MO METOAY
npeaenbHbIX COCTOAHUU, TO €CTb C YYETOM YACTHbIX KOAPPULIMEHTOB HAAEXKHOCTU NO HArpys3Kam;
R, — pac4yeTHOE CONPOTUBNEHUE;
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OssnH — MaKCUManbHOEe 3KBUBANEHTHOE HanpsXXeHUE B 9NEMEHTE KOHCTPYKLWU, BbIMUCIIEHHOE N0 METOAY
[OMYyCKaeMbIX HANPSHXKEHUN;
[c]— nonyckaemoe HanpspkeHue.
PacyeTHOe CONpOTUBIIEHNE BbIYUCNAETCA CNEAyOLWMM 00pa3om:

O

, 3
imic )

R,=

rae o —HOPMaTUBHOE 3HAYEHUE Npeaena Teky4yecTu matepuana KOHCTPYKLUNK;
Ym — KOIPMPULMEHT HAAEXKHOCTU NO MaTepuany, npuHMMaembin paBHbIM v,=1,1 (TOCT 32579.1);
Y, — KO3(PPULUNEHT yCcrnoBun padoTbl, ANA OTNUBOK Y.=1,2, B OCTanbHbIX CNy4yasax, €Cnn He OroBOPEHO

oco0o0, v.=1,0.
[lonyckaemoe HanpsaXXeHue BblMUCIAEeTCA No popmyne
Or
C|=—, 4
o]=" @

rae Ne=v,Yr Y, — 00NN KOIPDPULUMEHT 3anaca NPOUHOCTH;
Y, — KOOPMPULNEHT OTBETCTBEHHOCTU, NpuHUMaembli no FOCT 32579.1 (tabnuuya 10);
Vs — KOOPMPUUNEHT HAAEXHOCTU, npuHumaembin no NOCT 32579.1 (tabnuua 4) B 3aBUCUMOCTU OT
MCMONb3yeMON KOMOUHAaLIMKN Harpys3ok.
6.2.3 PacyeTHble HanpaAXeHuUs
6.2.3.1 Pac4yeTHble kOMOUHaLMKU Harpy3oK Ans BbIMUCNEHUA HaNPSHKEHUW Oggrc, Oesnq POPMUPYIOTCSH
B COOTBETCTBUN C NpaBunamMmu NCNonbL3yemMoro Metoga pacyera (no npeaenbHblM COCTOAHUAM UK NO A0NyCKa-
eMbIM HanpsxxeHnam) no FOCT 32579.1.
6.2.3.2 PacyeT HOMMUHANbHbLIX HaMpPs>XeHUN B 3NEeMEHTaxX KOHCTPYKUUWN BbLINONHAETCA NO BHYTPEHHUM
VCUIMNAM, KOTOPbIE BbIYUCIIAIOTCA C NOMOLLUBIO TEXHUYECKOU Teopun nsrnda crepkHen. B HeoOXoaAUMbIX Chy-
yaax cneayert ydutbiBaTb MECTHOE Hanps>XeHHOE COCTOSAHWE B 30HE MPUNOXXEHUA NMOoKanbHbIX HArpy3ok, Kak,
HanpumMmep, B Dankax, BOCNPUHUMAIOLLUUX NOABWXKHbIE HArpy3ku OT XOAO0BbIX Konec (npunoxeHue A). Pacuer-
Hbl€ HANPSAXXEHUA B CE€YEHNN, OCNabneHHOM OTBEPCTUAMM, BbIMUCIAIOTCA MO CEYEHUIO OPYTTO, €CNU OTBEPCTUS
VMEHbLUAIOT nnowaab ceveHns He bonee yem Ha 10% n paccTogHue OT Kpagd nodoro oTBepCcTus 40 Kpas ane-
MEHTAa KOHCTPYKLIMKM COCTaBMNAET HE MeHee 2d, (dy — AnaMeTp oTBepcTugd). B npoTUBHOM cny4vyae pacyeTHbIE

HaNpPA>X€HUA BbIMUCNAKOTCA N0 CEYEHUIO HETTO.
6.2.3.3 B pacyete Ha NpPOYHOCTbL WUCMONb3YIOTCA 3KBUBANEHTHbLIE HANPSXXEHUA MO TEOPUU yAENBHOM

QHEPrnm UsMeHeHna Popmel (MeTBepTaa TEOPUA NPOYHOCTU Unn Teopua Museca). [inga nnockoro HaNPAXXeHHOro
COCTOAHUA 3KBUBANEHTHOE HANPSXXEeHNE BblYMCNAETCA No dhopmyne

Gos = \| 02+ 02— Gy Ot 372, (5)

rqe 0, — HOpMarbHOE NMPOAONbHOE HAMPSHXKEHNE B INTEMEHTE KOHCTPYKLUMN;
0, — HOPMAaIbHOE NONEPEYHOE HAMNPSHKEHUE, HANPUMEDP B 30HE MECTHOTIO Harpy>keHust (MpunoXeHune A);

T,, — KacaTernbHOE HANPSHKEHNE.
nna n3rnbaemMmblx SNMEMEHTOB, HE MOABEPXEHHbIX BO3AEWCTBUIO NOKASIbHbIX MOMEPEYHbIX HAarpy30k

(TO ecTb npu g, = 0), BbIpaxxeHue (5) npuMeT BUA
Oos = \O2+317% . 6)

6.2.3.4 [1pun pacyete HA NPOYHOCTL CTEPXKHEN (PePM AO0MNyCKaeTCcd HopManbHbIE HANPAXXEHUA BbIMUCNATL
TONbKO OT AENCTBUSA NPOAONbHbIX Ccun, be3 yyeTta nsrndatomx MOMEHTOB U nNepepesbiBalOLLUMX cun. [na crepx-
HEW, 3arpy>keHHbIX NonepeYHbIM1U Harpy3kamm (Hanpumep, oT XoA40BbIX KONEC), HEODXO0ANMMO YUUTbLIBATL HAMNPS-
XXeHNAa OT n3rndaroLero MOMeHTa 1 MECTHOTO NPUIOXKEHNA HArpy3Ku.

6.3 NMoaTrBepxaeHue NPOYHOCTU CBAPHBLIX COeAUHEHUN

6.3.1 TexHu4YeckKue TpebOBaHUA N YCITOBUA pacyeTa
6.3.11 B HacTodwem ctaHaapTe npuBeaeHbl METOAbl pacyeTa CBapPHbIX COeAUHEHWUN, BbINOJTHEHHbIX

CTbIKOBbIMM LLIBAMW, TO €CTb C 0DecnevyeHnem nponsraBneHns BCEro Ce4YeH1Ud NPpUcoeanHAEeMoro anemMeHTa (pu-
CYHOK 2, a—0), U yrnosbiMu WwBamu (e—u). Metoabl pacyeTta CBapHblIX COeANHEHUN ANEMEHTOB U/MINN Y3NOB
PACMPOCTPAHAIOTCA HA COeIMHEHUA, 0Dpa3oBaHHbIE NYTEM CBAPKU NMaBneHnemM u UMeKoLLNE TONLLMHbI COeNn-
HAEMbIX YacTen He meHee 4 MM U He bonee 80 MMm.

8
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PucyHoKk 2 — CXxeMbl CBapHbIX COegUHEHN

6.3.1.2 KayecTBO CBApPHbIX LLUBOB OCHOBHbLIX KOHCTPYKLUWI, AOJHKHO COOTBETCTBOBATL TPEOOBAHUAM YPOB-
HA B no Hopmam [2]. CooTBEeTCTBUE 3TUM TPEeOOBAHNAM AOMKHO ObiTb NOATBEPXKAEHO MPOBEPKON C NPUMEHE-
HMEM METOA0B HeEpa3pyLUAKOLLEro KOHTpona. YpoBeHb kKadyectsa C no Hopmam [2] AonyckaeTcd B COeANHEHUSAX
M3 cTanemn ¢ npeaenom Tekyyectu MmeHee 420 H/mm?, He noaBepPraemMbiX UHTEHCUBHOMY LIMKAMYECKOMY Harpy-
YXEHUIO U HE OTHOCALLMXCA K KOHCTPYKUUAM KnumaTtudeckoro ncnonHeHna XJ11 no NOCT 15150. YpoBeHb kKaye-
ctBa D MOXET NPUMEHATLCA TONIbKO B HEOTBETCTBEHHbIX, CNA00 Harpy>eHHbIX COeAUHEHUAX, NOBPEXAEHUE

KOTOPbIX HE NPUBOAUT K OTKA3Y KOHCTPYKLUMW B LIENTOM UK NAAEHUIO rpy3a.

[] punMeEYaHNE — CBaprle coeJUHEHUA, BEINOTHEHHBLIE TOYEYHOU CBEipKOI?I, d TaKXXe CTblKOBblEe COENHEHWNA
C HENOJIHBIM NporiaBiieHUEM KOPHA LWBaA B HACTOALLUEM CTaHA4apTe HE PAQCCMaTPUBaKOTCA.

6.3.2 YcnoBue nNpo4yHoOCTH
6.3.2.1 CBapHble coegUHEHNA CTbIKOBbIMWU LLUBAMWU (PUCYHOK 2, 8a—0) pacCynUTbIBAlOTCA HA MPOYHOCTbL

No crneayroLwwmm YCIOBUSAM:

— MO npegesibHbIM COCTOAHUAM
Ceswrnc S R SW > (7)

— MO AO0NyCKaeMbIM HAlNPAXEHUAM
Ogs w/H < [Gw] : (8)

A€ Osspuric U Oasuny — MaKCUMManbHbIE 3KBMBANEHTHbIE HANPsXXeHWUs B CBAPHOM COE€AUHEHUN, BbIMUCIIEHHbIE
No METOoAY NpeaAenbHbIX COCTOAHUN U MO METOAY AONYCKaeMbIX HANPSXKEHUN;
R, — pacyeTHOe CONpPOTUBNEHNE ANA CBAPHOIo COeaANHEHUA CTbIKOBbIMU LLUBAMMU;
[Gw] — JonyckKkaemMoe HanpsXXeHne And cBapHOro CoegUMHEHUA CTbIKOBbIMU LLIBAMMN.
6.3.2.2 CBapHble COeAMHEHNA YINOBbIMU LUBAMU (PUCYHOK 2, é—U) pacCYUTbLIBAOTCA HA NPOYHOCTL MO

KaCaTEllbHbIM HANPAXEHUAM MO CNeAYHOLWAM YCITOBUAM.

— 10 I'Ipe,El,eJ'IbelM COCTOAHUNAM
Tesw [1C < RTW; (9)

— 10 JOMYCKaeMbIM HaMNPSXKEHNAM
(10)

Teswﬂ,H — [Tw]
A€ Teswnc W TeswoH — KaCaTernbHbIE HaANPsXXeHWUsi B CBApHOM CO€AWHEHUWN, BbIMMCIEHHbIE NO METOAAM Mpe-
OENbHbLIX COCTOAHUN U A0NYCKAEMbIX HANPSAXKEHUN;
R.,— pac4YeTHOE CONpPOTUBNEHNE ANA CBAPHOIro COeANHEHUSA C YrNOBbLIMU LLUBAMMU;
[’cw] — IoNycKaemMoe KacaTenbHoe HanpsaXXeHue And CBapHOro coegMHeEHuA ¢ yrnoBbIMU LLIBAMM.
6.3.3 PacyeTHbIe CONPOTUBIIEHUA U AONYCKaeMble HanpsaXeHus
PacyeTHble CONPOTUBNEHUSA BbIMUCNAIOTCA Creaytowmm odpasom:

Ot
R_ = ; 11
Yo )

Or
R..=06 | 12
" Vm Ve (12
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1€ Op— MEHbLUEE N3 HOPMATUBHbIX 3HAYEHUN NPeaena TEKYYEeCTU MEeTanna LBa 1 3rIeMEeHTa KOHCTPYKLUN.

3Ha4YeHUa KoadPuLMEHTA v, AaHbl B 6.2.1. 3Ha4YeHnsa koadhduuneHTa v, npuBeaeHbl B Tadbnuue 2.
[lonyckaemble HanpaXXeHUs ang cBapHOro coeauHEHUA BbIMUCIATCA NOo hopmMmynam:

o= (13
[r,J-06 - 14

Cnoco0b BblMMUCINIEHUA KOAPDPULMEHTA N: =7, Y+Y, YKa3aH B 6.2.2. 3Ha4yeHnsa KoapdpuumneHTa vy, npuBeaeHb|
B Tabnuue 2.

Tadbnuya 2 — KosppuuneHT Y, ANA CBapHOro coeMHEeHNUA

KoadhpuuneHT vy, an4a

B ycnoBumn NpoYHOCTK

Mcrnonb3oBaH Npegen coeUHEHWN CTbIKOBbIMW LLBaMW, NpKU o, Mlla coeANHEHUN YrNOBbIMKU WBaMW, Npu o, Mla
TEKYHECT MaTepiala
<420 > 420 <420 > 420
BNeMeHTa KOHCTPYKLUUW 1,00 105 1,10—1 15* 1.15—1 20*
CBaApPHOro LBa 110 115 1,15—1,20* 120—1,25%

*

HONbLUME 3HaYeHUA — AnAa coeANHEHUN ¢ ANTUHHBIMU PN1aHroBbIMU WBaMK [, > 60k (K— KaTeT WBa), KpoMe Tex
cnydaeB, Korga Harpyska pacnpeferneHa rno Bcen AnnHe WBa (Kak B NOACHbLIX LUBax).

6.3.4 PacuyeTHble HanNpAXeHus

6.3.4.1 Pac4yeTHble HaANPSHKEHUA Ogsyrics OeswaH: TeswnCr TeswaH B CBAPHbIX COEAMHEHUSAX BbIMUCNAIOTCS
no KomounHaumam Harpy3ok no NOCT 32579.1, B COOTBETCTBUM C npaBunamMm UCrnonb3yemMoro Metoga pacyera
(NO npeaenbHbIM COCTOAHUAM UNKU AONYyCKaeMbIM HANPAXXEHUAM).

6.3.4.2 CBapHble coeaANHEHUSA CTbIKOBbIMU LLUBAMU PACCYUTLIBAKOTCA Ha MPOYHOCTb MO 3KBUBANEHTHbLIM
HaNPA>XeHUAM, KOTOPbIE BbIMUCAAKOTCA KakK

Ocsw = Ogs » (1 5)

[1e .. — 9KBMBAMNEHTHbIE HANPSHXXEHUSA, AENCTBYIOLLUNE B cedeHnn Bb-b Bonee TOHKOro n3 coeanHsaeMbix ane-

MEHTOB (PUCYHOK 3, &, 6), BbIMUCINEHHbIE N0 dpopmyne (6), B KOTOPOWN 0, — HOPMAanNbHOE HanpsaXXeHue,
NEUCTBYIOLLEE NEPNEHANKYNAPHO OCH LLIBA.

T
GX
d
A-A
6

PucyHok 3 — CxeMbl CBapHbLIX COeUHEHNI

6.3.4.3 CBapHble TaBpPOBbIE COEAMHEHUA YIMOBLIMU LLUBAMW PACCYUTLIBAIOTCA HA NPOYHOCTL MO Kaca-
TENbHbLIM HANPAXKXEHUAM, KOTOPLIE BLIYUCNAIOTCA KaK (PUCYHOK 3, 8, 2)

et
Tosw =57~ N 02 +T5, | (16)
10
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rne {— TonwuHa NnpucoeanHAEeMOro ANeMeEHTa;
v — NoKasaTenb TUna LwBea, Ang oAHOCTOPOHHEro v="1, ANd ABYCTOPOHHETO LLBA v = 2;
h, — pac4yeTHasa BbICOTa LUBA, ANA LWBOB, BbINOMHEHHbLIX PYYHOW U NONyaBTOMaTUYECKOU CBAPKOWU (PUCY-
HOK 2, e—U), h,, =0,/ k; ana WBOB, BLINONMHEHHbLIX aBTOMAaTU4YECKOW CBAPKOU, h,, = K, Npru 3TOM 3HAYe-
Hue h, npuHumaetca He bonee 0,7t (., — MEHbLUAA U3 TONLLUNH COeANHAEMbIX SNEMEHTOB);
K — pacYyeTHbIN KaTeT, PaBHbIN MEHbLLLEMY KATETY YIMOBOrO LLUBA;
Oy U T,, — HOpManbHOE HanpskeHue, AEUCTBYKOLEee B HanpasfeHWMn, NepneHanKynsipHOM OCK LIBA, U Kaca-
TENbHOE HanpaXXeHne B NpucoeanHAEeMOM ANeMeHTe (PUCYHOK 3, 8, 2, ceyeHne b—b), BbIMUCINEHHLIE
B Hanbonee Harpy>XeHHoM MecTe No ANIMHE LUBA:

t=5 (17)

rae B — anuHa cBapHOro coeauHeHus, paBHas LWmpuHe bonee y3koro anemMeHTa (PUCYHOK 3, a);
B, — pac4yeTHaa anvHa LiBea.

Ecnun cBapka BbINONHAETCA 0€3 BbIBOAHbLIX NNAHOK, TO B, = B — 2f (f — TonuwumHa 60onee TOHKOro npuco-
eIMHAEMOro 3rnemMeHTa). Ecnu WoB Ha4YMHAETCA U 3aKaHYMBAETCH HA BbIBOAHbLIX M1aHKax, KOTOpble NOTOM 00-
pe3aloTcqa ¢ nocneayroLwlen 3a4McTkon Topua, To B, = B.

6.3.4.4 CBapHble HAXNEeCTOYHbIE COEAUHEHNSA YIMOBLIMU LLIBAMWU PaCCYUTLIBAKOTCA HA NMPOYHOCTL MO Ka-
caTenbHbIM HANPAXXEeHUAM, KOTOPbIE BbIMUCNAOTCA KaK (PUCYHOK 4)

P, M, rsin3,, ‘
hwzftlwf pr

12
F, M;rcosp,
hwzfr lwf pr

| , (18)

Tasw =

rae £ n F,— cunbl, AEUCTBYIOLLIME B NNIOCKOCTU CBAPHOI0 COEANHEHUS M NPOXOAALLMNE YEPES €r0 LEHTP TSHKECTH,
M, — MOMEHT, ENCTBYIOLLMUWN B NMIOCKOCTU CBAPHOI0 COeAUHEHUS;
[, — ANWHbLI YY4AaCTKOB YIrMOBOTIO LUBA;
J ., — NMONAPHLIN MOMEHT MHEPLUUKU NnoLaan cpesa CBApPHOro wBa OTHOCUTENBHO €€ LIEHTPa TAXKECTU
(LT) pr = Jyx + Jwy;
Jux» Yy — MOMEHTBI UHEPLUK NIOLWAAN Cpe3a CBAPHOTO LLBA OTHOCUTENbHO LEHTPAarbHbIX 0CEW;
I — MOAynb paguyc—BeKTopa pac4eTHOU TOYKM CBAPHOrO LLUBA;
B, — yrnopas koopauHarta paanyc—BeKkTopa pacyeTHOW TOYKN CBAPHOrO LLBA.
KoopanHatbl NONOXEHUs1 paC4€THOM TOYKKM B, U r cneayeT BblOupaTtb C y4eTOM HanpaBneHus cun £ u F,
Taknum oo6pasom, 4ToObl NONY4YNTb MAKCUMarnbHOE 3HAYEHUNE T,

wp

AT,

e >
X vy

y

o Y e Y Y

F

UT

PV ITITITITT IV T IS
&

l

wi

PUCYHOK 4 — CXeMa CBapHOro HaxmnecTouHoro coeanHeHus (a) n nnowagb cpesa wea (6)

6.3.4.5 [1na e3poBon Danku ¢ penbCcoMm HaJ CTEHKOW pacyeT Ha NPOYHOCTb CBAPHOro CoOeaguHEHUA nosica
C NOAPENbCOBOU CTEHKOW, BLIMONMHEHHOTO C NponnaBrneHNEM KOPHA LIBA, NPOU3BOAUTCA MO yCroBuio (7) unu (8).
JKBUBANEHTHOE HanNpsaXXeHUe BbIYNCNAETCA N0 POpMyne

Cosw=\02+31% | (19)
11
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rie O, — NonepeyYyHble HOpMarbHblEe HANPAXEHNA CXKAaTUA B CTEHKE OT MECTHOW Harpy3ku, BbIMUCNAEMbIE MO
dopmyne (A.8) (npunoxeHue A);
T, — KacaTenbHOoe HanpAXXeHUe B CTEHKE OT NepepesbIBAOLLEN CUTMbl N KPYTALLETO MOMEHTA.

Ecnn coeguHeHne BbINONTHEHO ABYCTOPOHHUM YITMOBbIM LUBOM 0€3 pa3aenkn KPOMOK (PUCYHOK 2, XK), TO
pacyeT npou3soautcsd no ycrosuto (9) nnu (10), B KOTOPOM KacaTtenbHoOe HanpsXXeHue T..,, BbIMUCNAETCHA No
dopmMmyne t

Tosw =77\ (Oz+ 0,20,)+T7; (20)

rAe o, — NonepeyHble HopMarbHblE HANPSXEHUA U3rMda B CTEHKE OT MECTHOW Harpy3ku, BblMUCIAEMbIE NO
dopmyne (A.9) (npunoxxeHmne A).
OAHOCTOPOHHUW YIrNOBOW LUOB B COEAMHEHUMN NMOsAca C NOAPENbLCOBON CTEHKOW B €3710BON Danke Heao-
NYCTUM.

6.4 lNoagTBepxaeHUe NPOYHOCTU DONTOBLIX COeAUHEHUN

6.4.1 TexHu4yeckue TpedboOBaHUA U YCITOBUA pacyeTa

6.411 OOwmne TpedoBaAHUS

[1na 6onToBbIX COEANHEHUN AOIMKHbI MPUMEHATLCS CTanbHble OONTLI U rANKKU C XapakTepPUCTUKaMK, Co-
OTBETCTBYIOLUMMU KIMMMATUYECKOMY UCNOMHEHUIO KOHCTPYKUKKN. MexaHnvyeckmne xapakTepUCTUKKU raek n wamnd
NOJKHbI COOTBETCTBOBATbL XapakTtepucrtmkam 0onToB. ANna KOHCTPYKUUMW KaTteropuin pasmewleHna 1, 2 1 5 no
[OCT 15150 HeoOxo0auMO MUcnonb3oBaTb OOMNTLI U rAMkKU C 3aWUTHLIM METaNMMYECKUM NOKPbLITUEM, COOTBET-
CTBYIOLLMM YPOBHIO KOPPO3MOHHOWN arpeCCUBHOCTU CpebI.

B HacTodAweM cTtaHaapTte npeacraBrieHbl METOAbI MOATBEPXAEHUA PpabOTOCMNOCOOHOCTU PPUKLIMOHHDbIX
U CPE3HbIX DONTOBLIX COEANHEHUN, pa3MeLleHne OONTOB B KOTOPbLIX YAOBMNETBOPAET cneayoLwmum TpedoBaHu-

AM (PUCYHOK 5)
a,>15d,, bi215d,, a=>3d,, b>23d;,

rae dy — AMamMmeTp oTBepcTusa noa 6onr.
B HacTodALweM cTaHaapTe AaHbl METOANKU pacyeTa DONTOBLIX COEAMHEHUN, B KOTOPbLIX BCE BONTLI 0ANHA-

KoBble. He PaCCMaTpuBarOTCA COeEaANHEHNA, B KOTOPbIX UMEETCA TOJIbKO OAWNH oonr.

o000
>-0-0 A
O O

©
n

PucyHok 5 — PaamelyeHne oTBepCTUIA B OONTOBOM COEQUHEHNWN, HArpPy>KEHHOM CABUraloLLen Harpy3kon B HanpasneHum A

.Q'l._

|

6.4.1.2 Cpes3Hble coegUHEHUS

CoeaguHEHUE UCMONb3YETCA B TEX Cny4yadax, Korga CMeLleHNe coeaANHAEMbIX AEeTanen B Pe3ynbraTte Bbl-
OOpKM 3a30pa HE OKA3bIBAET HEraTUBHOIO BNUAHUA HA PabOTy KOHCTPyKUuKN. He pekomeHayeTCca NPUMEHSTb
cpe3Hble OONTOBbLIE COEAMHEHUA ANA BOCNPUATUSA PEBEPCUBHON HArPy3Ku.

B cpe3HblX COeANHEHUSAX:

- OonTbl 4OMKHbI ObITb YCTAHOBMNEHbLI B OTBEPCTUSA NO NOCaAKe, COOTBETCTBYIOLLIEN MPOEKTHON AOKYMEHTaLUWW;

- JOIMKHbI ObITb NPEAYCMOTPEHbI MEPLI NPOTUB CAMOOTBUHYNBAHUA raexk.

6.4.1.3 PpPUKLMOHHLIE (CABUTOYCTONYNBLIE) COEAUHEHUNS

CoeguHeHna NpUMEHATCA B y3nax, And KOTOpblIX HEAONYCTUM OTHOCUTENbHLIW CABUT COEANHAEMbIX
9N1EMEHTOB, BOCNPUHUMAKOLLMUX CTAaTUYECKUE U MEPEMEHHbLIE, B TOM YACNE PEBEPCUBHBLIE, HATPY3KN.

B 3TUX coOeaAUHEHUAX:

- NPU MOHTaXke CoeIMHEHUA A0IMKHA ObITb 0DecrneyeHa KOHTponupyemMasa 3artsakka O0nToB Ha 3aaHHOE
YCUIUE;

- KOHTaKTHbIE MOBEPXHOCTU COEAUHAEMbIX AeTanen A0 KHbI ObITb NOAMOTOBMEHLI TAKUM 00pa30oM, YTOOI
obDecrne4ynBanocb XopoLuee npuneraHne, a Takxe ctadbunbHbIN N BbICOKUN KO PULMEHT TPEHUS;

- NOBEPXHOCTU AeTaneun, Ha KOTOPble ONUPAtOTCA rofioBka 0onTa n wanda, A4omKHbl ObITb NapannenbHbl.

12
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6.4.1.4 dnaHueBble COeaUHEHUS

Bo dbnaHueBbIX COeANHEHUAX:

- pacCcTosAHNSA OT UeHTpa 6onrta A0 NOBEPXHOCTU NMPUCOEANHAEMOro anemMeHTa A0MKHbl ObITb MUHUMATb-
HbIMU (pPa3Mepbl C4 U C,, PUCYHOK 6);

- KOHTaKTHbIE NOBEPXHOCTU prnaHLUEB AOMKHbI 00ecneymnBaTb NIOTHOE NPUIEraHne nocne 3aTaXxxkm 00NToB.;

- OonTbl U ranukn AOIMKHbI ObITh 3aLUULLEHBI OT CAMOOTBUHYNBAHUS;

- CBapHoOe coeauHeHne 3rnemMeHTa KOHCTPYKUUKM ¢ onaHuem AOMKHO ObITb pacCYMTaHO Ha NPOYHOCTL NO
yka3zaHudam 6.3.

B HacTosALWEM cTaHaapTe npeacraBrieHbl METOAbI MOATBEPXKAEHUA PabOTOCNOCODHOCTU (PNAaHLEBBLIX CO-
eINHEHUK, B KOTOPbIX ornaHeL, UMEET TONMLWMHY HE MEeHee AnamMeTpa donra.

—

' IPTTIVTTTIT I ISV I VSIS resy
r,
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NN N N N N N N S N T
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PUcyHok 6 — [NMpumep cxeMbl pa3melleHns 6onToB BO donaHLUeBOM COeUHEHUN

6.4.2 YcnoBuAa NPOYHOCTMU, NpeaernibHble CUnbl

6.4.2.1 CpesHble coeaNHEHUA

[loaTBEPKAEHMUE NPOYHOCTU CPEIHOI0 COeANHEHUA TPEOyEeT NPOBEPKM MO CNeAYyOLMUM YCIOBUSM:

a) NMPO4YHOCTb DonTa Ha cpes;

0) NPOYHOCTb NPUCOEANHAEMOrO 3nemMeHTa n 0onTa Ha CMATUE;

B) NPO4YHOCTb NPUCOEANHAEMOro INeMeHTa NO CEYEHUIO HETTO C YYETOM O0CcnadbneHns oTBEPCTUAMM.

Bce npoBepKn oCyLLUECTBIATCA B pOpMe CpaBHEHUA CABUTatoLLIEN CUIbl, AEUCTBYIOLLEN HA Hanbonee
Harpy>keHHbI OONT, C NpeaenbLHON U1 4o0NYyCTUMOWN CABUratoLLEN CUION.

a) [NpoBepka Npo4YHOCTU DoNTa HA CpPe3 NPOU3BOAUTCA MO CNEAYIOLLUUM YCIOBUAM:

- NO NpeAenbHbIM COCTOAHUAM

Fnc <Fpsnc - (21)

- 10 J0MYCKAEMbIM HaNpPSXEHNSM
Fonr <FospH (22)

rae Fnc U R py — pacyeTHasa casuratowias cuna, npuxoasiwasnca Ha oauH 0onT, BblMMcnseMas no kKomounHauum
Harpy3ok cornacHo F'OCT 32579 no npeaenbHbIM COCTOAHUAM U A0NyCKaeMbIM HANPAXEHUAM;
Fosnc W Fpsny — NpeaenbHasn casuratowas Harpyska Ha OonT no ycrnoBuio NPOYHOCTU Ha CPe3, BblMUCNSiEMAs
no cneayowmm dopmMynam:

- NO NpeAenbHbIM COCTOAHUAM

NsApsO
Fosnc="0.4 SY b; = (23)
fMmic
- MO AONyCKa€MbIM HANPA>KEHUAM
nyA
Fosnn=0,4 -2 ﬁj"ﬁb , (24)

rgoe N, —4ncno NOBEPXHOCTEN CPe3a;
Opp, — MUHUMAIIbHOE 3HAYEHNE BPEMEHHOIO CONPOTUBIEHNA MaTepuana bonTa;
A, — NnoLaab NoONepPeYHOro Ce4YeHnsa CTEPXKHA BonTa B NIIOCKOCTU CABUTA;

Ym:1=1;
v.=1,0.

13
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KoadpdpuuumeHT 3anaca n:=v,Y:Y., KoOOPULNEHTbI ¥, U Y- HAXOAATCA MO ykasaHnam 6.2.2.
0) lNpoBepka NpucoeanHAEeMOoro anemMeHTa u bonrta Ha CMATUE NMPOU3BOAUTCA MO YCINOBUSAM:
- N0 NpeaenbHbIM COCTOAHUAM

Fors <Fpprs (29)

- M0 AONYCKaeMbIM HaNpPsHKEHUAM
Fonn <Fppan (26)

rae Fppng U Fppnq — NpeaenbHas caBuratoLlasn Harpy3ka Ha OonT no ycrioButo CMATUSA NOBEPXHOCTU, BbIMUCTIS-
eMas No NpaBunamMm pac4eToB No NpeaenbHbIM COCTOAHUAM U AONYCKAEMbIM HANPSH>KEHUAM.
[peaenbHasa pacyeTHas cuna CMATUS B OTBEPCTUN pacCYUTbIBAETCS No hopMyne:
- MO nNpeAaenbHbIM COCTOAHUAM

Ordpls
F =04 , 27
bplC v (27)
- MO AO0NYyCKaeMbIM HAMNPAXEHUAM
Ordpts
Fopan=0,4 n (28)

rje o —HOpPMAaTUBHOE 3HA4YeHUe npeagena Teky4yectn MeHee NpPoYyHOro U3 mMarepuanoB coeAMHAEMbIX AeTa-
nen unu donra;
d, — anameTp cTepxHAa bonta 0e3 pe3bObl;
fy — MEeHbLUAaa cymmMapHasa TOnLuHa NUMCToB, CABUTaeMbiX B OAHOM HanpaBleHUU, KOHTAKTUPYHIOLLMUX C HE-
Hape3aHHOM YacTblO CTEPXHA DONTA;
Ym = 1.1;
Y.=0,9 Ana coeaMHeHun ¢ 0AHON NOBEPXHOCTLIO Cpe3a;
v.= 0,7 Ana coeguHeHnin, umerLnx bonee oagHON NOBEPXHOCTU Cpe3sa.
KoadhdpuuMeHT 3anaca nr=Y,YrY., KOOPPULUUEHTLI ¥, U Y HAXOAATCA MO yKa3aHnuam 6.2.2.
B) [poBepka npucoeanHaemMoro arnemMeHTa Ha NPOYHOCTb NPOU3BOAUTCA NO CEYEHUIO HETTO NO METOAMUKE,
N3N0XXEHHOWN B 6.2.
6.4.2.2 OPpUKUMOHHBLIE (COBUTOYCTONYNBLIE) COEAUHEHNA
[loaTBEpPXKAEHNE MPOYHOCTU PPUKLIMOHHOINO COeAMHEHUA OCYLLECTBMNAETCA B DOPME NPOBEPKU A0CTA-
TOYHOCTU CUINbl TPEHUA, CO3JaBaeMON NpeaBapUTENbHOW 3aTSHXKKOW O0nTa, And BOCNPUATUA MaKCUMarbHOW
cABuUraroLlen Harpysku, npuxoasawienca Ha oanH OOonT.
[lpoBepKa NponM3BOANTCA NO CNEAYIOLLUM YCNOBUAM:
- N0 nNpeaenbHblM COCTOAHUAM

Fonc <Fpanc (29)

- M0 AOMYCKaeMbIM HAMNPSHKEHUAM
Ponq <FpraH (30)

rae Fopnc M Fpnpn — NpeaensHoe 3Ha4YeHne Curbl TPeHus, co3aaBaemoi 60NToM Mexay coeanHAEeMbIMU M0-
BEPXHOCTAMMU, KOTOPOE BbIMUCNAETCH NO NpaBunam pacyeToB Mo nNpeaenbHbiM COCTOSAHU-
AM U JOMNMYCKAEeMbIM HANPSXKEHUSAM.
[MpeaenbHOE 3HAYEHME CUNbI TPEHUSA B pacyeTe Ha 0AMH OONT BbMUCNAETCSH cneayloLmmMm odpa3som:
- NO npeaenbHbIM COCTOAHUAM

SonNsPy
Forne = » YS , (31)
C ifT
- MO A0NyCKaeMbIM HAlPAXEHUAM S..n I
onsMh
Fong =~ 32

rae Sy, — cuna npeaBapuTernbHOW 3aTSXKKKM 0onTa, Sy,= 0,7 A, Opy;
Opp — MUHUMANbLHOE 3HAYEHNE BPEMEHHOIO CONPOTUBNEHUA MaTepuana 0onTa;
A, — MUHUManbHasa nnowaab cedeHna donta no pesboe;
Ns —4NCNO CTbIKOB MEXAy coeaUHAEMbIMU YaCTAMM,;
I, — KOI(PPULIMEHT TPEHUA, 3HAaYEHNE KOTOPOro Ha3Ha4YaeTca B 3aBUCMMOCTUM OT crnocoba noAroToBKK No-
BEPXHOCTEN COEAMHEHNA Mo Tabnuue 3.
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KoadhdpuumeHrt v, = 1,1, 3HaveHune vy, npuHumaeTca no tadbnuue 4. KoadpduumeHT 3anaca nq= v,¥rY. , Koad-
PULNEHTHI ¥, N Y- HAXOAATCA NO yKa3aHusam 6.2.2.

Tadbnunuya 3 — 3Ha4yeHNA KoapPpuULMeHTa TpeHUa 1 A4Na PPUKLNOHHOIO COedUHEHUS

y KoadhpuUMeHT
Cnoco® NoaAroToBKU NOBEPXHOCTEN TpeHUs 1,
[pobecTpynHaa Unm neckocTpynHaa obpadoTKa Npu OTCYTCTBUM HEPOBHOCTEN 0,50
[pobecTpynHaa unun neckocTpynHaa obpadboTka n anrtoMUHU3NPOBaHKE 0,50
[pobecTpyrnHaa Unm NeckocTpymnHaa oopadboTka  MeTannManpoBaHue ¢ NPoAyKTOM Ha OCHOBE LIMHKa 0,50
OpobecTpyrHaa WK NeCKOCTpyrWHaa obpaboTka C NOKPLITUEM LLENOYHO—LIMHKOBOW CUMMKATHOW 0. 40
kepaMUkon TonwmnHon 5S0—80 MKM ’
[ @anbBaHWU4YeCKOE NOKPbITUE NOBEPXHOCTEW C NOrPYXXEHNUEM B FOPAYNA pacTBOpP U chnerka nogBeprHyThiX 040
Ap00eCTPYNHOW UM NECKOCTPYMUHOU 0OpaboTke ’
O4YnCTKa NPOBOSMOYHON LLETKOW, pe3akoM UMK rasoBbiM NMNaMeHeM 40 MeTannnyeckoro dnecka 0,30
O4unUCTKa N TpaBNeHWne NOBEPXHOCTEN 0,25
O4YNCTKa OT CNOEB PXaBYMHbI, CMA3KU U rpasn (MUHUManbHoe TpeboBaHue) 0,20
Tadbnunua 4 — KoaddpununeHT ycrnosuim padboThl v, ANA PPUKLUNOHHOINO COeUHEHNSA
KoadhdununeHT ycnosuin paboThl Y. 4NA cryyaes,
Pa3HoCTb ANaMeETPOB B KOTOPbIX NMPUHUMAKOTCA 3Ha4YeHKUA I{OSCPCDHLI,MEHTE TPEeHWA Mg
oTBepcTMAa K BonTa o ~
MeHee 0,25 Ot 0,25 no 0,35 BKIHOM. bonee 0,35
0 <2 MM 1,30 1,20 1,10
0>2 MM 1,60 1,30 1,20

6.4.2.3 dnaHueBble OONTOBbLIE COEANHEHUS

[MoaTBEpXXaAeHMe paboToCrnocoOHOCTN PnaHUEBOro coeanHeHnsa TpedyeT NPOBEPKN MO CrneayoLLnM YC-
NOBUAM:

a) HEpAaCKPbITUE CTbIKA, TO €CTb obecnevyeHne cxatna dpnaHues NP MUHUMAaNbLHOM BO3MOXHOM Mpea-
BAPUTENbLHOM HATS>XKEeHUM DoONTa U MakCUMarbHOW BHELLUHEW PACTArMBAtOLLIEN HArPYy3KeE;

0) npo4yHOCTL OonTa NpuU MakCMManbHOM BO3MOXHOM MpeaBapuUTESIbHOM HATAXXEHUU U MaKCUMAanbHOW
BHELLUHEN pacTArnBaroLLEN HaArpy3ke,

B) OTCYTCTBUE CABUra B CThbIKe Npu AEUCTBUU MaKCUMarnbHOW cABUratoLLEN CUMbl U MOMEHTA.

Cuna HatseHusa 0onrta noa Harpy3kou BblMUCIAETCA C y4eTOM B3anmMoaenucTeua ero ¢ donaHuem (b.2,
npunoxeHue b).

a) [lpoBepKa HepacKpbITUA CTbIKa NPU MakCUManbHOW Harpy3ke Npon3BoauTCA No crneayoLwnm yCnoBUSAM:

- MO NpeaenbHbIM COCTOAHUAM

Fonec <Fporc (39)

- MO A0NyCKaeMbIM HAlPAXEHUAM
Fonn <Fponn; (34)

rae Fnc U Apy — pacyeTHas pacTtarmBaroLLlas cuna, npuxoasLlasca Ha oanH 6onT, kKoTopas BbIMUCMAETCA MO
KOMOUHauUun Harpy3ok cornacHo N'OCT 32579 no npeaenbHbIM COCTOAHUAM U AO0MNYCKAEMbIM
HaNPAXXeHUAM;
Foonc M Fronn — NPeAenbHOe 3HayYeHne Cunbl pactskeHus Oonta o1 BHELLUHEW Harpysku, BblMUMCIIAEMOE MO
npaBunam pac4yeToB No npeaenbHbiM COCTOAHUAM U AOMNMYCKAEMbIM HaMPSAXKEHUAM.

[MpeaenbHaa pactarnpatrowlasa cuna Ha oguMH 60NT NO YCNOBUIO HEPACKPLITUA CTbIKa hNaHLEB BbIMUCNA-
eTcs Kak

- NOo npeaeribHblM COCTOAHUAM

Fponc = , (39)

- MO A0NyCKaeMbIM HAlPAXEHUAM
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Sg(1—¢)
Nn{(1-x)
rae Sy — 3HadyeHue npeaBapuTenbHOro HataxkeHua bonta, Sy < 0,74,

¥y < 1 — KO3(PPULUMEHT BHELLUHEN Harpy3kn (b.2, npunoxeHune b).
Ecnu pacyeTHasa anuHa 6onta f-=(2+4)d, n t,/t- > 0,8 (PUCYHOK 7), KO3(PDULIMEHT ¥ BbIMUCNAETCA KaK

, (36)

Fbo,[l,H —

h

=—5 (37)

roe D,,.— 9KBUBANEHTHbIN AgnaMeTp 30HbI cxaTtua nog oontom, D,.=1,2D,; ecnu ckuMmaemMmble OONTOM 3ne-
MEHTbI KOHCTpPYKUUKU nmetot anameTtp D, <1,2D,,. (PUCYHOK /, 8), TO B pacCY€THbIE POPMYIbl NOA-
craBndercd 3HavyeHue D,,.= D, 4;
D, — AnaMeTp ONopHOW NOBEPXHOCTU, NepeaatoLlen Harpy3ky ot 6onrta Ha dnaHeul, To eCTb AnameTp
LLIANObI UK pasMep noa KoY rankn Unm ronoBkn 6onTa;
dy — AnameTp cTepxkHa bonTta 0e3 pe3bibl;
¢ =02+-04 — oTHOWIEHNE MUHUMANBHOU AONYCTUMOW CUNMBI CXXAaTUA PNaHLUEB K UICXOAHOMY CXa-
TUIO OT NMpPeaBapuUTENbHOIO HaATAXXeHUA 00NTa; MEHbLUNE 3HAYEHUS AONYCTUMbI ANA dnaHues,
KOTOPbIM HE TPO3UT KOPPO3NOHHOE NOBPEXAEHNE;
Y.=11.
KoadphuuymeHT ¥ B bonee WwMpokoM gmManasoHe napamMeTpoB MOXET ObITb BblMMUCIIEH NO meToauke [1], rae
OH 0003Ha4eH Kak ®. KoadhdpuumeHT 3anaca nys=v,¥sY, HaxoauTca no ykasaHuam 6.2.2.

IHEL
22 I://ﬂ

NN
SIIIIS

ol 2z,

A

PUCYHOK / — CXeMbl yCTaHOBKK ©60NTOB BO doflaHUEBOM COeAUHEHNN

6) MNMpoBepka npo4YyHOCTM BONTA NPU MAKCMMAIbHOW HArpy3ke NPOu3BOAUTCS MO CNEAYIOLWMM YCITOBUAM:

- M0 NpeAenbHbIM COCTOSAHUAM
Porc <Fpinc (38)

- MO AO0NYyCKaeMbIM HANPAXEHUAM
Ponn <Fpian - (39)

[peaenbHaa pactarnpatroLas cuna OT BHELUHEN HArpy3ku Ha oauH OONT No ycrnoBuio NPOYHOCTH BonTta
BbIYUCIIAETCH Kak
- NO nNpeaenbHbIM COCTOAHUAM

OrpAp 1
Fpinco= :‘, Yo 90 i : (40)
n
- MO AoNycKaeMbIM HaNMpsXXEeHUAM
OpAp L
FotpH2= v Yo S0 Yoy (41)

rie o, — Npeaen Tekydectu martepuana donra;
A, — MUHMMAnNbHasA Nnowagb cevyeHns bonTa;

Y =11.
16
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[1Ipy KOHTpONE 3aTAXKM N0 MOMEHTY UNKU YNy NoBopoTa ¥, = 1,2, NpU KOHTPOIE Nno 3HAa4YEHUKD CUNbI pac-
TAXKEHUA UNK yanuHeHua donta v, =1,1. B dopmyne (41) cneayet npuHumatb v, = 1.1.

B) Ecnn dpnaHueBoe coeanHeHne, 3arpyXeHHoe caBuraloimmMm cunamm, cCHabXeHo AOMONMHUTENbHbIMMA
oneMeHTamMu, BOCNPUHUMAKOLLMMUK CABUT (LUTUAPTAMKU, BTYNKAMKU, YNOPHBLIMK YCTyNnamMu 1 Np.) T0, OHU AOIDKHbI
ObITb paccynTaHbl HA 4ENCTBUE MAKCUManNbHbIX CABUratoMX CUi U MOMEHTOB Ha CPE3 U CMATUE NO METOAUKE

6.4.2.1. ECnn TaKNX yCTPONCTB HET, TO AOIMKHO ObITb BbIMOMHEHO YCINOBUE OTCYTCTBUA MPOCKanb3biBaHUA doriaH-
LieB NoA AencTemeM casuraromx cun P u P,

- NOo npeaesibHbliM COCTOAHUAM

\/(P2 P2) +(1—y)P <Y30 (42)
- NO ,ﬂ,OﬂyCKaeMblM HarlpﬂmeHl/lﬂM
—\/(P2 P2)+(1—x)P<Vi“ 43)

3aecb v— o0Luee konun4yecrtso 60NToB BO (PfiaHLEBOM COEAUHEHUMN.

KoadpdpuumneHT TpeHusa |, BblidDupaeTca no tabnuue 3. HanpaBneHMa cun COOTBETCTBYIOT CUCTEME KO-
opAuHaT Ha pucyHke 6. Cuna F, cyMTaeTcd NonoXXUTenbLHOU, eCrn OHa pacTaruBaeT onaHUeBoe CoOeAUHEHNE.

6.4.3 PacyeTHble CUInbl B OONTOBbLIX COeAUHEHUAX

6.4.3.1 CpesHble N PPUKUMNOHHbIE COEANHEHUA

Harpys3ku, gencrByowine Ha O0NToBoe coeauHeHne, BbIMUCIAIOTCA NO pacyYeTHbIM KOMOMHaAUMAM, HaW-
NEHHbLIM B COOTBETCTBUU C UCMONb3yEMbIM METOAO0M pacyeTa no ykaszaHnam [OCT 32579. KomMnoHeHTaMn Ha-
rPY3KU ABNAKTCA caBuraroue cunol B 1 F, NPUNOXEHHbIE B LIEHTPE TAXECTU COeANHEHNA, U MOMEHT M., (puUcy-
HOK 8). ['lpn pacyeTe no MeToay NpeaenbHbIX COCTOSAHUN B = Rne, F,= F,nc M, = M, ¢, npyu pacyete no MeToay
AonyckaemblX Hanpskenun A = By, B =F oy n M, =M, .

[loNOXXeHUe LeHTpa TAXKECTH Coe,qMHeHMﬂ OTHOCUTENBbHO NMPOU3BONILHON CUCTEMBI KoopauHaT XY onpe-
aenderca koopamHaramu (PUCYHOK 8)

L/ L/
X%=+3X, u Yo=2YY,. (44)
Uu=‘| Uu=‘|

rne U —konu4yectso 00nTOB B coeanHenun, u=1, 2, ..., U.

OcTanbHble 0003HAYEeHUA NPUBEAEHbI HA PUCYHKE 8.

MHorobonTtoBoe coeguHEHUE ABMAETCH CTAaTUYECKU HeonpeaenumMmon cucrtemon. [Ana ero pacyera npu-
HUMAIOTCA crneaylone CXeMbl pacnpeaeneHus cun mexay dbonramu B coeAMHEHUW: caBuratone cunel B u F,
PaBHOMEPHO pacnpeaenaiTcs Mexay Bcemu bonramu, a casuraroLlaga cuna ot MOMeHTAa pacnpenensaercs npo-

nopUMoHanLHO MOAYMIO paauyca-Bekropa ao bonrar,,, NpoBeAEHHOMY U3 LIEHTPA TAXKECTU CeYEeHUN BCEX OONTOB
B COEAUHEHUN (PUCYHOK B).

YKasaHbl capnraromne ciujibel oT MOMEHTA MZ

PUCYHOK 8 — CxemMa HarpyxeHus 60nToB B Cpe3HOM U PUKLMOHHOM COEANHEHNN
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CaBurawLwlas cuna, 4encTeytoLLas Ha 60T, BLIMUCNAETCA Kak

2

2

P. M,r,sinB, (45)

U J

P, M,nr,cosf,

M= U J,

rae B, — yrnoBaga koopauHaTta paauvyca-BeKkrtopa pacyeTHoro 6onra;
r, — MOAYIb paauyca-BeKkTopa pac4eTHOro 0onTa;

J=>r;.
L
[1ns cnyyas perynspHoro pasmeLLeHms 60nToB Ha NPAMOYIOfbLHOM NOMe U pa3MeLLeHUN HaYana Koopau-
HAT B LEHTPE TSHKECTU

/ K
1= K="

rae [ —kKonu4yecTtBo psaaoB OONTOB BAOMb OCU X (HA PUCYHKE 8 [ =6);

K — Konn4ecTBO psaa0B O0NTOB BAOMb OCU ¥ (HA pUCYHKE 8 K=4).

[1na npoBepKK NPOYHOCTU cneayeT HanTn OONT, ANA KOTOPOro no coopmyne (45) nony4yaercsa MakCumarb-
HOE€ 3HaYEeHue cunbl F,.

PacyeT MakcumManbHbIX CABUratoLLnX CUrn, AENCTBYIOLLMX HA OONTblI B cCOeAMHEHUN DanoK Ha HaKnaakax,
npeacrtaened B b.1 (npunoxeHue b).

6.4.3.2 dnaHueBble COEAUHEHNSA

Harpysku, AencTBytoLine Ha OoNToBOE COeAAMHEHNE, BLIMUCNAIOTCA NO pacYETHbIM KOMOUMHALIMAM, HaAK-
NEHHbLIM B COOTBETCTBMU C UCNONb3yeMbIM METOAO0M pacyeTa no ykasaHuam [OCT 32579. KomnoHeHTamu
Harpy3kn siBNAOTCA NPoAONbHaA cuna £, NPUNOXXeHHasi B LIEHTPe TSXEeCTU COeANHEHUs, U MOMEHTbI M, u
M.,. HanpaBneHusa Harpy3ok COOTBETCTBYIOT CUCTEME KOOpAUHAT Ha pUcyHkKe 6. [lpu pacyeTe no meToay npe-
NENbHbIX COCTOAHUU B, =FRnc, M, =M,nc n M, =M,nc, npn pacyeTe no metoay A0NyCKaeMbIX HaNpsikKeHUN
A=Fa+, My=M,nyn M;=M;n.

[1na pac4yeTta donaHUEBOro coeaAMHEHUA NPUHUMAETCA NMMHENHBLIN 3aKOH pacnpeaeneHnsa cun mexay 0on-
Tamun (PUCYHOK 9, a). CyMmMapHas pactarmsatoLlas cmna oT BHELUHEN HArpy3ku, NPUNoXkKeHHas K Hanbonee Ha-
rPy>keHHOMY OONTY, BbIMUCNAETCA crneayrowmm oopa3om
B M,Z  M,Y

U iy

A , (46)

. / 2 . A 2
ac J, :Zl[vzfzf'] , jy:kz‘ll [vykyk] ’
1= =

Y, N Z,— KOOpAUHAaTbI LLEHTPOB OONTOB (PUCYHOK 9, &);
Y =max(Y,) U Z =max(Z;);
Vi U Vz; — KONn4ecTBo 6onToB B k-OM (OTCYMTLIBAEMOM BAOMNb OCU ¥) U i-OM (OTCYUTbLIBAEMOM BAOMb OCU
Z) pAay.
Cuna P, cuutaeTcsa nonoXXUTenbHOU, ECINK OHa pacTaruBaeT onaHueBoe coeauHEHME.
B coeguHeHnAX COo CNAOLUHbIM NPUNeraHMemM onaHueB Havyano KoopamHaTr 0Cu Z NeXXUT Ha YPOBHE KPOM-
KW NpucoeanHAeMOoro anemeHTa B 30He oxxatusa oT MomeHTa M, (PUCYHOK 9, a), @ OCK Y — Ha YPOBHE KPOMKW
NPpUCcoeanHAEMOro arnemMeHTa B 30He ckatua ot MomeHTta M,. [ina 6onTtoB, y KOTOPLIX Y, < 0, cneayeTt npuHUMaTh
Y,.=0, npn Z;< 0 cuutatb Z;=0.
ECnn KOHTaKT coeAMHAEMbIX AeTanen oCyLIeCTBNAETCH TOMNbKO B 30HAX Noa dontamMu, TO Ha4Yano Ko-
opaunHaT ocen Y Z cneayet pacnonararb B LUEHTPe TaxecTu ceyveHna AA (pucyHok 9, 0). Npun aTom B pacyeTe
no coopmyne (46) y4utbiBatOTCA BCE OONTbI, KAK C MONOXKUTENbHLIMU TaK U C OTPULIATENbHBbIMU KOOPANHATAMM

Y. nZ.
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PUcyHok 9 — CxeMa HarpyxeHus 60nToB BO pnaHLeBoM COeJMHEHUN, 3arpyXeHHOM MOMeHTOM M,

( Ppimy CWNa, co3faBaemast MOMeHTOM M, npuxoasiiascs Ha /-bin 60nT)

6.5 MNoaTrBepxXageHne NPOYHOCTU WWAPHUPHBLIX COeAUHEHUMN

6.5.1 TexHu4yeckue TpebOBaHUA N YCITOBUA pacyeTa

LLlapHup aomkeH ObITb CHaAbXeH yaepXuBaroLLMM YCTPOMCTBOM, NPENATCTBYIOLMM BbIXOAY OCU U3 OT-

BEPCTUS.

B HacTodAwemM ctaHgapTe npeacTaBneHbl METOAbI NOATBEPXKAEHUA paboTOCNOCOOHOCTU LLAPHUPHBIX CO-
eJUHEHUIN, COCTOALLIMX U3 HECKOJIbKUX MPOYLUWH, COEANHEHHbIX OCbIO, N 3arpy>KEHHbIX PaCTATMBAaOLLIEN CUNON

(pUCyHOK 10), B KOTOPbIX:

- OTHOCUTEIbHBIE NMOBOPOTbl COEANHEHHbLIX 3NNEMEHTOB, BOSHUKAOLWHWE B MPOoUECCE p860TbI MaLUWHBbI,

BECbMa MdAllbl,

- OCb U OTBEPCTUE BbINOSIHEHLI C AONyCKamMKn, obecne4vmnsatoLLimmm 3a3op B COeAMHEHUU HE Donee Yyem Npu
nocaake M2/H12 no FTOCT 25346, B cny4yae peBepCcuBHbIX HArpy3okK TpedytoTcda bonee >KecTkme AONyCKM.
PaboToCnoCOOHOCTb OTBETCTBEHHbIX LLUAPHUPHBLIX Y3NOB LENnecoodbpasHo aHanuanpoBaTb C MOMOLLLIO

METOAAa KOHEYHbIX 3JTIEMEHTOB.

PucyHok 10 — Cxema WwapHupa ¢ NpoyLLINHOW
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6.5.2 YcnoBue NnpoYyHOCTU U NpeaernbHbie HANPAXeHUs

[loaTBEPKAEHME NPOYHOCTU LLAPHUPHOIO cCoeanHEHN TPpebyeT NPOBEPKN MPOYHOCTU OCU U MPUCOENHS-
eMbIX 3NIEMEHTOB (MpoyLUnH). BeINONMHAKTCA CneayoLwne npoBepPKU MPOYHOCTH:

a) OCU Ha N3ruo;

0) ocu Ha cpes;

B) OCU U NMPOYLLUMH HA KOHTAKTHYIO MPOYHOCTb;

N NPOYLUNH HA NPOYHOCTb C YYETOM OCrabneHnsa oTteepcTtuem (Npu Harpy>keHnMmM coeanHeHna pacTAarmBa-
lOLLIEW HArpy3KOon).

6.5.2.1 PacuyeTt ocu Ha n3rnd

YcnoBue NpoYyHOCTU OCU UMEET BUA:

- MPU pacyeTe no npeaernbHbIM COCTOAHUAM

Gesl‘lcg RG ; (47)
- NMpun pacydeTe no 4onyCckaemMblM HANPAXKXEHUAM
Cesp<[0] 48)
Pac4yeTHoe COMNpOTUBIIEHNE BbIMNCIAETCA KAK
O
Re=7 - (49)
Yo

[lonyckaemoe HanpsaXXeHue BbIMUCIAT No hopMyne

[6]="C (50)
Ny
rie or— HOPMAaTUBHOE 3HAYEHUE Npeaena TeKy4YeCcTu MaTepuana ocu,
Yn =11 — Anga oCu, U3roToOBNEHHOU N3 NOKOBKU NN NMpOoKaTa;
Ym = 1,2 — ANA NUTOU OCMH;
Y. = 1,0.
Cnoco0b BbluMCNEHUA KOIPMPUUMEHTA n:="7, VY, YKa3aH B 6.2.2.
6.5.2.2 Pac4yeT ocu Ha cpes
YcnoBue NpoYHOCTU OCU UMEET BUA:
- NPU pacyeTe no npeaernbHbiM COCTOAHUAM

Tsnc S R: (91)
- NMPU pacyeTe No gonyckaemMbiM HANPAXKEHUAM
T < |1 (52)
Pac4yeTHOEe CONnpPOTUBNEHUE oNpeaenaeTcs Kak
060
R.= - (53)
Tmec
[lonyckaemoe HanpsaXXeHune BbiMUcnaeTca no dpopmyne
060
IT| = L, (54)
rae v.=11. Ny
6.5.2.3 PacyeTr ocu n npoyLUMHbI Ha CMATHUE
YcnoBue NpoYHOCTU UMEET BUA:
- NPU pacyeTe no npeaenbHbiM COCTOAHUAM
G,DSHC < Rrsp; (5 5)
- NPU pacyeTe No gonyckaemMbiM HANPAXKEHUAM
Gosntt <10,]. (56)
Pac4yeTHOEe COnpoOTUBNEHUE onpeaendaeTcs Kak
0]
R.=——. (57)
TmTec
[lonyckaemoe HanpsaXXeHue BblMUCnAeTcd no popmyne
OT
o|l=—, 58
o]=7, (58)
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i€ O — MEHbLUEeE N3 HOPMaTUBHbLIX 3HAYEHUN NPEaEeNoB TEKYYECTU MaTepmnanoB OCU U NPOYLUNH;
TYm= 1.1;
v.=0,8.
6.5.2.4 PacyeT npoyLUMH Ha NPOYHOCTb
PacyeT NnpoyLUMHbI, Harpy>XeHHOW pactarmparoLlenn CUNOU, Ha MNPOYHOCTb PEKOMEHAYETCA BbIMONHATL ME-
TOAOM KOHEYHbLIX 9NIEMEHTOB C YYETOM YNPYyronnactu4yeCckux CBOMCTB Marepuana u ycnoBun HarpyxeHunsa. ns
pacyeTa NPoyLUMH A0NYyCKaeTCa NPUMEHATL METOAUKY, NPeACTaBNEHHYIO B NPUNoOXeHuu B.
6.5.3 PacyeTHble HanpAXeHuUus
6.5.3.1 Pacyet ocu Ha n3ruob
HopmMmanbHOE HanpaXeHne B OCU BbIMUCNAETCA C UCMONb30BAHUEM PACYETHbIX HArpy3oKk COOTBETCTBYIO-

LLIEr0 MeToAa pacyeTa Mo BblPaXKEHUIO

re P rpP
GE‘SHC: PWHQ NI GE‘S,D,H: PWﬂH ’ (59)
O O

roe W, — MOMEHT CONMPOTUBIEHUSA CEYEHUA OCHU;
AN CNNOLUHOrO Kpyrnoro cevennsa W, ,=rnd%/32, ana nonoro cevyenuns W,=n(d“*-d;)/(32d);
0 — HapPY>XHbIU AUAMETP OCH;
0y — BHYTPEHHUN JUAMETP MONION OCHU,
Pny, Pnc —cuna, AencTByloLas Ha LLapHUpHOEe coeauHEeHne, BblYUCnsieMas ¢ UCNoNb30BaHNEM PACYETHbIX
Harpy3oK COOTBETCTBYIOLLIEro METo4a pacyeTa;
ro=0,25(0,5t,+1,+2€) ana AByxonopHoun ocu (PUCyHoK 10, a),
ro=0,5t+0,5+e€ ANa KOHCONbHOU ocu (pucyHok 10, 6).
OcTanbHble 0003Ha4YeHns nokasaHbl HA pucyHke 10. 3Ha4YeHUA ro MOTYT ObITb YTOYHEHBLI C YYETOM PE3YIb-
TaToOB AOMNONHUTENbHbLIX UCCNEeA0BaHUN U aHANNU3a KOHCTPYKTUBHbLIX 0COOEHHOCTEN LLAPHUPHOrO y3na.

6.5.3.2 Pac4yeT ocu Ha cpes
KacaTenbHoe HanpsaXXeHue BbIMUCNAETCA C UCNONMb30BAHUEM PACYETHbLIX HArpy3oKk COOTBETCTBYIOLLIETO

METOAaA PACHETA MO BbIPAXXEHAUIO

Q Q
Tsnc = v;\c , TsaH = VjH , (60)
O O

rae Qo N Qe — MakcuManbHOEe 3Ha4YeHne nepepesbiBatoLLien CUnbl B OCU, BbIYUCIIAETCA B 3aBUCUMOCTH
OT Harpy3ku, AeNCTBYIOLLEN HA LLAPHUP, Phy UNK Prc U YCITOBUKW 3aKpenneHus OCu (pucy-

HOK 10, a, 0);
A,— nnowaab CEYEHUS OCH;
V—  KO3OMUUMNEHT POPMbI, ANA KPYIrNoro CrniaoLIHOro ce4eHuns v:%, AN Nonoro ce4YeHus
4 1+ 0+ 7.
3 1+@2
_d1 :
W=

d n d; — BHELLUHUN N BHYTPEHHUN AUAMETPLI OCH.

6.5.3.3 PacueTt Ha cmaTHe
HanpsakeHne cCMATUA BbIMUCIIAETCA C UCNONb30BAHUEM PACYETHBLIX HAarpy3oKk COOTBETCTBYIOLLIENO METOA

pacyeTa no BbIPaXXEHUIO

P P
Opric= ;;'f UMU  Cppy= ;T (61)

raoe A oqunn B nc —pacyeTHas Harpyska, AenCcTBYIOLLAA Ha NPOYLUMHY, BbIMUCNSAETCHA B 3aBUCUMOCTU OT Ha-
rpy3kun, AENCTBYIOLLEN HA WapHUP, Foy unn Fhic 1 YyCNOBUI 3aKPENNEHUS OCU, paCYEeTHOE 3Ha4YeHne cunbl A

cneayeT BbIMUCNATb C YY4ETOM BO3MOXHbIX 0CEBbLIX CMELLUEHNN NPOYLUNH B Npeaenax 3a3opos €;
{, — TOmNnLUMHA pacCYnTbIBAEMOU NMPOYLUNHLI, HAanpumep, t.=t; unu t=56, (pucyHok 10, a, 6).

/ lNogTBepxXoeHue ynpyrom yCTOMYNBOCTU INTIEMEHTOB KOHCTPYKLUA

71 O0Ouwume nonoXxeHus

/1.1 B pacyeTe Ha ynpyryr yctTOM4MBOCTb NpeaenbHbIM COCTOAHMEM CHUTAETCHA JOCTUXKEHUE HArpy3KOu
3HAYEHUA KPUTUYECKOU cuUnbl. [loBeaeHUE KOHCTPYKLIMK NOCHE NOTEPU YCTOMYUBOCTU HE pacCMaTpPUBAaETCA.
/1.2 [Ina coxpaHeHna popmbl yCIOBUA paboTOCNOCOOHOCTH, B pacyeTax Ha YCTONYNBOCTb CXXUMAtOLLNE

HAMNpPA>XEHNA CHUTAKOTCA NOJNTOKUTEJIbHBIMMW.
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/1.3 PacyeT BHELIEHTPEHHO CXaATbIX U CXXATO-U3OTHYThIX CTEPXKHEN BbINMONHAETCA MO YCNOBUIO NPOYHOCTU
C BbIYUCNEHNEM HANPAXKEHUN NO A€POPMUPOBAHHON CXEME (TEOPUA BTOPOro nopsaaka) (cm. 7.3).

7.2 YCTONYUBOCTDb CXKaTbIX CTEPXHEN

7.21 TexHu4yeckue TpebOBaHUA U YCITOBUA pacyeTa

[loaTBEPXKAEHNE YNPYTON YCTOUMYNBOCTU CXATbIX CTEPXKHEBLIX 3NTEMEHTOB KOHCTPYKLUWUUW BKITIOYAET:

- pacyeT Ha YCTON4YMUBOCTD;

- orpaHu4yeHue rubKOCTU CTEPXKHEN.

[lpeacTaBneHHaa Metoamka noaTrBepPXXAEHUA ynpyrom yCToM4uMBOCTU NMPUMEHUMA K CTEPXKHEBLIM 3ne-
MEHTaM MOCTOAHHOIO0 CEeYEeHUd No ANUHE, 3arpy>keHHbIX NPOAONbHON CXUMAIOLLEN CUIOWN, 3KCLEHTPUCUTET
NENCTBUA € KOTOPOW OTHOCUTENLHO UeHTpa noboro cevyeHnsa He npesbilaeT e=L/650, rae L AnNnuHA CTepKHA.
OKCLIEHTPUCUTET € MOXKET BO3HUKATL B Pe3ynbraTte CMELLUEHNA TOYKU NPUIOXKEHUA NPOAONbHOW CUTbI, NMOTPELL-
HOCTU U3TOTOBJIEHUA CTEPXKHA UK Npornda ot AENCTBUSA NONEPEYHbIX HArpy3oKk.

YcrnoBsue orpaHn4eHnda rudKoCTy HanpasrieHo Ha npeaoTBpalleHne Buopaumn ctep>kHeun, KOTopble MOTyT
BO3HUKaATb Nnpu paboTe npuBOAOB KpaHa 1 NopbiBax BETPA, a TaAKXe NOBPEXAEHUN NPU NEPEBO3KE U MOHTAXE.

7.2.2 YcnoBusi yYCTOMYUBOCTU, NpeaernibHble HaNnpsaXeHus

{.2.21 YcnoBue yCTOMYMBOCTU CTEPXKHA UMEET BUA:

- MPU pacyeTe no npeaenbHbiM COCTOAHUAM

F

Pﬂcg - NI GHCS(pRU; (62)
Tmc
- NMpn pacyeTe no 4onyckaemblM HANMPAXXEHUAM
Pin< ic M opy<ofol; (63)
f

rae O<1 — KOIMMUUUEHT CHUXKEHUA AonyCKaeMbIX (MpeAenbHbIX) HanpPsXXeHUH,;

F. — kpuTudeckasa cuna;

Ym="1,05.

[1na anemMeHTOB KOHCTPYKUUKW, NpeacTaBnsaloLmMx co00on 0gUHOYHbIN CTEPXEHDL (CTpena, CTOMKAa KO3110-
BOro KpaHa, noakoc DalluHu 1 T.M.), a TakXke Ang noacos depm v.=1,1; ANA 9NEMEHTOB U3 OAUHOYHbLIX YIrONKOB U

COCTaBHbIX CTepXXHeU ¥.=1,2. B octanbHbIX cnyyaax v.=1,0.
[.2.2.2 Kputnyeckaa cuna MoxeT ObITb BblMUCIEHA C MOMOLLBIO METOAA KOHEYHbIX 3NIEMEHTOB UINU aHa-

JTIMTUNYECKMN. an NCMNOJNIb30BAHUN METOAA KOHEYHbLIX 3NEMEHTOB ClreaAyeT YyYUTbIBATb YHNPYyronmnaCtnyeCckKkune

CBOMUCTBA Martepuana.
[1na aHanMTUYeCcKoro pacyeTa cneayert ucnonb3oBartb QOpMyny

F=(pAOoT. (64)

KO3 MULNEHT CHUXKEHUA AoNyCKaeMbIX (NpeaenbHbIX) HANPAXEHUN BLIMUCNAETCA NO popMynam:

05(5-y/624022)

ecrm A<k,, TO O= = <1;
_ 76 (65)
ecnn A<A,, TO = 7_’@ ;
rae 8=10(0,96+BA) +A°;
A=A % — YCINOBHAaA TMOKOCTb CTEPXHA;
lz% — FMOKOCTb CTEPXKHSA;

L=1L — adpdPeKkTuBHAA ANUHA CTEPXKHS;
LL — KOI(PPULINEHT, YYUTLIBAIOLWMN YCNOBUA 3aKpEeNnNeHUs CTEPXKHA, 3HAYEHUA KOTOPOro And pasnuy-

HbIX BaAPUMaHTOB 3aKpenneHnsa CTepXXHA AaHbl B Tadbnuue 5, Ana nodacos gepm =1, Ana packocos
n crtoek p=0,85, AnAa packocoB n CTOEK, COeJUHEHHbIX C NoAcamMn ¢ NOMOLLIbIO KOCBLIHOK De3 pebep,
npu noTepe yCToOUMYUBOCTU U3 NMOCKOCTU KOCbIHKK [1=1;

[ — pacyeTHad ANnuHa CTEPXKHA, onpeaenaemas Kak pacCTtoaHne mMexay ysnamu, KoTopble yaepXnpatoT
CTEPXKEHb OT NOTEPU YCTONYUBOCTU B paccMaTpPUBAEMOU NMIOCKOCTU (PUCYHOK 12);

22



[OCT 33169—2014

p=, /% — pagmnyc UHEPLUN CEYEHUS CTEMKHS;

J — MOMEHT UHEPLUN CEYEHUSA CTEPIKHS;
A — nnowanb CEYEHUS CTEPXKHS.

3HavyeHna koappuumeHTa 3, U YCIIOBHOW TMOKOCTU A, MPUHUMAIOTCA MO Tabnuue 6 B 3aBUCUMOCTM OT
KOHJoUrypaummn cevdeHus CTepXKHA. HepaBeHCTBO B BbipaXkeHUn (65) 03Ha4YaeT ycrioBue: ecnu nonyvyaercsa ¢>1,
TO cneayet npuHuMaThb ¢=1.

[1pon noATBEPXKAEHUN YCTOMYUBOCTU CTEPXKHA CNeayeT pacCMOTPETL BCE BO3MOXHbLIE HaNpaBneHUa ero
NCKPUBIMEHUA NPU NOTEPE YCTOUYUMBOCTU N ANA pacyeTa KaxKaoro U3 HUX onpeaendartb COOTBETCTBYIOLLUME 3Ha-
yeHuda J 1 L.. Tak, HanpumMmep, Ang HUXKHEro nodaca depmbl Ha pucyHke 10 cnegyeT pacCMOTPETL BO3ZMOXXHOCTb
noTepu yCTou4nBOCTU Ha ANnHE L, (ACKPUBNEHME B NITOCKOCTN Xy) U L.,.

{.2.2.3 PacyeT Ha yCTOMYNBOCTb COCTaBHbIX CTEPXKHEN PEKOMEHAYETCA BbINONHATL C NMOMOLLILIO METOAA
KOHEYHbIX 3NEMEHTOB. [ANa aHanNUMTUYEeCKOro pacyeta Ha yCTOMYUBOCTb COCTaBHbIX CTEPXHEWU, ABNAIOLLUXCA
aneMmeHTamMmn pepm, rMOKOCTb A 3aMEHAETCA HA IKBUBANEHTHYIO TMOKOCTb A.. [1pKU 3TOM UCNOMNb3YIOTCA
3HaveHusa [3,=0,09 u L,=4,4. PexomeHngauuy no pacyety rubkoctu A, AN HEKOTOPLIX TUMOB COCTABHbIX CTEPK-
HeW AaHbl B npunoxeHuu [. B apyrux cny4vadax cneayeTr ncnonb3oBarb HaLMOHAaNbHbIE HOPMbI pacyeTa CTPOU-

TENbHbIX KOHCTPYKLUUIA rocyaapcTs, YNOMSHYThIX B MPEANCNOBUN KaK NPOrorioCOBaBLUMX 3a MPUHATUE MEXKTOCY-
N apCTBEHHOrO CTaHaapra.

Tadbnunua 5 — 3Ha4veHUe KosdhdUUMEHTa paCHETHOW ANUHBI WL ANA Pas3fIMYHbBIX YCIIOBUIA 3aKpenieHNa CTEPXKHA

Bua 3akpenneHnsa cTepXHA KoadhdhuuneHT 1
F———— 2.0
1,0
0,7
0,5
1,0

Tadbnnua 6 — 3Ha4vyeHWe napameTpoB 3, U A, ANA Pa3NTUYHBIX TUMOB CEYEHUNA

SHa4veHue N
Tun cevyeHnqa coachbuLmeHTa B, b
a 0,06 3,8
b | —- 0.09 4 4
C 0,14 5,8
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[ — paCYeTHaA 4JIMHa PaCKOC4d, Ly— pacyeTHAaA AJMHAa NoACa MNP nortepe yCTOIﬁLIHBOCTH B NJIOCKOCTHU X Z,
Lz — pacHeTHAaA AJ1IMHAa NMoACa NPU rnotTepe yCTOHLIMBOCTH B MNJ1IOCKOCTHU XY

PucyHok 11 — CxeMa K onpeaeneHno pacyeTHbIX ANUH CTEPXHEN.

7.2.3 PacyeTHble HaNnpAXeHus

PacyeTHble HanPsHKEHUS Onc, Oy B CXKATbIX CTEPXKHAX BbIYUCIAIOTCA NO PaCYETHbIM KOMOMHaLMAM Ha-
rpy3oK, HaugeHHbIM, COOTBETCTBEHHO, NO NpaBunam MeToga npeaenbHbIX COCTOAHUW UNU AOMYCKAEMbIX Ha-
npsxeHun no [OCT 32579.1. BbluucneHmne HanpsaXKeHn Npon3BoauTca No NPOEKTHOU reOMETPUN KOHCTPYKLU NI
0e3 yyeTa 3KCLLEHTPUCUTETOB KakK

R i
Onc=—% -+ Omn=4 (66)

7.2.4 YcnoBue orpaHu4YeHuUs rtOKOCTU CTEPXKHA
Ycriosue orpaHn4eHnda ruOKoCTu CTePXKHA 3annucbiBAEeTCH Kak

lé[l] , (67)
rae [A]— ponyckaemas rmbkocTs (rabnuua 7).
Tadbnunua 7—TllpegenbHble TIMOKOCTU 3NEMEHTOB
SNeMeHThl KOHCTPYKUNN CXaTble aneMeHThl PaCTFIHyTbIe JNeMeHTbl
[loaca rmaBHbIX pepM 120 150
OAHOCTEPXHEBBLIE KOHCTPYKUMUW CTPEN, KONMOHH, MauT oT 120 go 150 oT 150 go 180
OcTanbHble CTEPXHU rMaBHbIX hepM U NoAca BCNOMOraTeNnbHbIX pepm 150 oT 200 go 250
[Tpoune cTepPXKHA oT 200 go 250 oT 250 go 350

7.3 YCTOMYUBOCTDb CXKaTO-U3OTHYTbIX CTEPXKHEN

[loaTBepXAeHUE ynpyrom yCTOMYMBOCTU CXATO-U3OTHYTbIX U BHELUEHTPEHHO CXKATbIX CTEPXKHEBLIX 3re-
MEHTOB KOHCTPYKUWIN, BLINOMHAETCA B (DOPME NMPOBEPKU NPOYHOCTU NO 6.2 ¢ onpeaeneHneEM BHYTPEHHUX YCU-
N1 no gedpopmmnpoBaHHOU cxeme. MeToauka aToro pacyera npuseaeHa B npunoXXeHum L.

Pac4eT CXaTt0-U30rHyTbiX 3NEMEHTOB CNOXXHO HArpy>XeHHbIX N CTAaTUYECKU HEONPEAENUMbIX KOHCTPYKLUUN
cneayeTt Nnpou3BoagUTb METOA0M KOHEYHbIX 3NMEMEHTOB C UCMONb30OBAHMEM aNnrOpPUTMOB, Peanmu3yroLmnx reome-
TPUYECKU HENMMHEUHBIN UNKU NUMHEAPU30BAaHHbLIN aHANN3 YCTOMYNBOCTU KOHCTPYKLIUNA.

7.4 YCTONYMBOCTb U3rmoaembix 0anok

[loaTBepXXaeHUE ynpyron yCToMYMBOCTU DanokK, n3armnbaembix B NIOCKOCTU HANDOMbLUEW XKECTKOCTHU, NPO-
N3BOANTCA METOAOM KOHEYHbIX 9NEMEHTOB UM B COOTBETCTBUN C HAUMOHANbHLIMWU HOPMaMKMU pacyeTa CTPOU-
TE€NbHbIX KOHCTPYKUMW rocyaapcTB, YNOMAHYTLIX B NPEAUCIIOBUN KaK NPOronoCcoBaBLLUMX 3a MPUHATUE MEXKIOCY-
NApPCTBEHHOroO cTaHaaprTa.
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7.5 MecTHafa yCTOMYUBOCTb TOHKOCTEHHbIX KOHCTPYKLUW

7.5.1 TexHunyeckue TpedbOBAHUA U YCITOBUA pacyeTa

[loaTBEPXXKAEHUE YNPYrOW YCTONYUBOCTU CIIOXKHbIX TOHKOCTEHHbIX KOHCTPYKLMW LenecoobpasHo Mpouns-
BOAUTb METOAO0M KOHEYHbIX 3NMEMEHTOB. [Ana noaATBEPXKAEHUSA YNPYron YCTOUMYMBOCTU MIMOCKUX NNACTUH, ABNA-
IOLUMXCA 3NEMEHTAaMN TOHKOCTEHHbIX KOHCTPYKUWUW, MOTYT ObITb UCNOMb30BaHbI NTOKalbHbIE MOAENU NIMACTUH,
3aKkpenneHne KOTopbIX XxapakTepu3yeT nx CBA3b C COCEAHUMN ANEeMEHTAaMU KOHCTPYKUMKU. B AaHHOM pasgene
npuBeaeH MeToa NOATBEPXKAEHUA YCTOMYUMBOCTU NNACTUH NPAMOYIONbHOU POPMbI, ONEPTLIX MO TPEM U YETI-
peM KpoMKam. PacyeTHada nnacTtuHa 3arpy>aertca no KpoMkKam pacnpeaeneHHbIMN Harpyskamum, A4eUCTBYIOLLU-
MW B €€ CPeaUHHOW NNOCKOCTU (PUCYHOK 12, a). C nnacTUHON CBA3aHAa nokanbHad cCMCTeMa KoopauHar XV.

MeToauka npumMeHnMa K nnactmHam, UMerLMM HENNOCKOCTHOCTb, NPU KOTOPOU MAaKCUMarbHOE OTKIIO-
HEHWE CPeAUHHON NOBEPXHOCTU OT NIMOCKOCTU O HE NPEBbLILLAET cneayoLwue npeaenbHble 3HaYEeHUA:

- MexAay 3aKpenneHuamm 5<d,;, /250 ;
- BAOMb NUHWUK NpUcoeanHeHuna pebpa xectkoctn  8<a/400

rae d. ., — pasMep MEeHbLUEW CTOPOHLI NNMACTUHbLI UK €€ OTAENbLHOU NaHEenu;

a — pacCTodHUE MeXXay 3aKkpenrneHuamm peodpa.

MOMEHT MHEPLIMN CEYEHUA NPOAONbHOIo pedpa AOMKEH ObITb TAKNUM, YTODLI YAOBNETBOPANUCH YCIOBUS
(73), (74) v BbINONHANOCL TpebosaHue J,>1,5d¢°. MonepeyHoe pebpo B ABYTABPOBON Banke AOMKHO UMETb
MOMEHT MHEPLIUK Cedenns J,, >3dt°.

C t { t
- !l!!L 1 1

—————————

0-2 Y:O 'Y=1 Y=2 ‘Y>2 “ n m
a 6 8 2 ]

g — 0BLWMIA cnyYan HarpyXeHUs nNnacTuHbl, 6 — anNtopbl pacrnpeeneHna HopMmanbHbIX HANPAXEHUN G, 8, 8, 6 — 0B03HavYeHnd pac-
YeTHbIX pa3sMepoB NNacTWUH ANA pacyeTa CTEHKKN KopobyaTon 6ankn, nosca kopobyaTon 6arnkm u CTEHKW ABYTaBPOBOWN Barku.

PUcyHoOK 12 — Pac4yeTHble cXeMbl NNacTUH U YCNOBUA HarpyXeHus
(LUTPUXOBOW NUHUEN NOKa3aHbl LULAapPHUPHO-0NEPThIE KPOMKN)

7.5.2 YcnoBuA MECTHOU YCTOUYUBOCTU U KPUTUYECKUNE HANPAXKEHUNA

7.5.2.1 T'lnactnHa HaxoauTCA B YCIOBUAX MITOCKOro Hanps>XeHHOro coOCTosHMA co cneayrowwmmMmm KOMIMo-
HeHTamMu (PUCYHOK 12, a):

a) HOpMarnbHbIE HANPAXeHUA O, AEUCTBYIOLLME BAOb OCU X, pacnpeieneHne KOTopbixX no LWMPUHE nna-

CTUHbI ONMUCLIBAETCHA YPABHEHUEM Y
0=0; [1 Y d] (68)
rae y— napameTp Harpy>keHusd, BblMucnaembln no popmyne (PUCyHoK 12, a, 6)
O

d — pasMep NnacTuHbl BAOIMb OCU Y,

0) MECTHbIE NMONEpPEYHbIE HANPAXEHUA ©,, AEUCTBYIOLLME BAOMb OCU Y, pacnpeaeneHne KOTopbIX pac-
CMOTPeEHO B E.3 (npunoxeHue E);

B) KacaTenbHbl€ HAaNnPAXXeHud T, pPaBHOMEPHO pacnpeaerneHHble No KPOMKaM NacTUHBI.

YcnoBue yCTOMYMBOCTU NMNACcTUHbI UMEET CNeayoLWn BUA:

- NpU pacyeTe no npeaenbHbiM COCTOAHUAM

- q
Tm{cO1nc , YmYCGZHC] | [YmYcTI'IC] <1 ! (70)

|
GC GZ C TC

b

- NMpUn pacydeTe Nno 40NnyCKkaemMblM HANMPAXXEHUAM
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r N1, '12
NeO1pH | NfOzpH N oH
SEEAciS il i ALA RS D (71)

\ GC GZ C TC

- .

30€Cb Oqrc, Oqpy — PACYETHbIE 3HAYEHMS HOPManbHbIX HANPSXKEHNN G (PUCYHOK 12, @), BbIMUCIEHHbIE MO METO-
ay npeaenbHbIX COCTOAHUU U A0MNMYyCKaeMbIX HANPAXEHUN;
O,nc, OznH — PACYETHbIE 3HAYEHUS HANPSXXEHUU O, , BbIMUCIIEHHbIE NO METOAY NPeAENbHbIX COCTOAHUN U
aonyckaemblx HanpsXXeHUu,
The, Toy — PACYETHbIE 3HAYEHUSA KacaTenbHbIX HANPSXKEHWUW T, BbIMUCNEHHBbIE NO METOAY NpeAerbHbIX
COCTOAHUWN N JONYCKAEMbIX HANPAXXEHUM;
O. — KPUTHUYECKOE Hanps>XeHue AN NnacTuHbI, 3arpy>XeHHOU TONbKO NPOoAONbHbLIMU HOPManb-
HbIMWU HanNpPsXXeHUAMU o, ANA NNAaCTUHbI, 3aKPENMEHHON MO YETbIPEM KPOMKAM, BbIMUCIIEH-
HOEe B COOTBETCTBUU C E.1, ANA nnacTuHbI, 3aKpenneHHOoU no TPeEM KPOMKAM — B COOTBET-
cTBuM ¢ E.6 (npunoxxeHue E);
O,. — KPUTUYECKOE HaMNpPsXXEeHUe ANnA NNacTUHbI, 3arpy>XeHHOWU TONbKO nonepeyHbIMU HOpMarnb-
HbIMW HanNpPs>XeHUAMHU G, BbIMUCINEHHOE B COOTBETCTBUN C E.3 (NnpunoxeHue E);
T. — KPUTUYECKOE HaANpPsXXeHue AndA NNacTUHbI, 3arpy>XeHHON TONbKO KacaTelnbHbIMU HaMNpPsAXe-
HUAMU O, BbIMMCNIEHHOE B COOTBETCTBUK C E.2 (npunoxxeHune E);
g — nokasaTernb CTENneHu, KOTOpbIK B 00LLIEM Cry4Yae paBeH

g=0,8+015v° (72)
ecnu Hanps>xeHne 6 =0, T0g=1,6;

Ym:t Yc:']-

1.5.2.2 Ecnn nnactuHa, oneprad no YeTbipeM KPpOMKaM U 3arpyXeHHad, Kak ykasaHo B 7.5.2.1, noakpenne-
Ha pedbpamMu, TO A0MKHbI ObITb BbIMOMHEHbI YCNOBUA ABYX TUMOB (PUCYHOK 14):

a) YCTOUWYNBOCTU NIAaCTUHbI C pedpamMun B LIENTOM;

0) YCTOMYMBOCTU NAHENENW, HA KOTOPbIE pebpa pasaensatoT NNacTuHy.

YcnoBue yCTOMYUBOCTU NMNACTUHLI C pedbpamMu B 00LLEM Criyvyae Harpy>keHnsa UMeET crieayoLmnin Bua;

- NPU pacyeTe no npeaenbHbIM COCTOAHUAM

g 2
[Ym“{c(imch TmYeTrnc <1 (73)
GCF' y . TCF' y
- NMpn pacyeTe no 4onyCcKkaemMbliM HANPAXEHUAM
,. q . 2
”f51ﬂH]= T | < q (74)
\ GCF L TCF y

A€ o, — KPUTUYECKOE HOPMAribHOE HANpPsXXeHne AN NnacTtuHbl ¢ pedpom, 3arpy>keHHOU TONbKO NPOAO0IbHbI-
MW HOPManbHbLIMW HANPAXXEHUAMU G, BbIMUCTIAKOTCA B COOTBETCTBUU C E.4 (NpunoxxeHune E);
T..,— KPUTUYECKOE KacaTernbHOEe HanpsXeHue Ansd nnacTtuHbl ¢ pedpom, 3arpy>XeHHON TOSbKO KacaTerb-
HbIMW HANPAXKEHUAMMU T, BbIMUCINEHHOE B COOTBETCTBUU C E.5 (NpunoxeHue E).

2 o, e

@ — CXema nnacTuHbl ¢ pebpamun; 6 — antopa pacrnpegeneHns HopMarnbHbIX HANPAXEHUN G (G4 U G — PacyYeTHbIE HanpsXe-
HUA ANA NaHenu 1; 651 U G5, — pacyeTHble HaNpPAXeHUa Ana naHenu 2); 6 — napamMeTpbl YCTaHOBKN pebep OTKPbITOro CeYEeHUS,
e — napameTpbl ycTaHOBKU pebep 3aMKHYTOro cevyeHuns; 0 U € — pacrnosioXeHne ocu, OTHOCUTENbHO KOTOPOW BbIMUCNAETCH
MOMEHT UHepUumn pebpa.
[TYHKTUPOM NoKasaHbl 3aKpenneHHble KPOMKW MNacTUHBI.

PUCYyHOK 13 — Cxema 1 reoMeTpudeckme napameTpbl nnacTuUHbl ¢ pedbpamu
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YcnoBue yCTOMYUBOCTU /- MAHENU B OOLLEM CryYae Harpy>eHusa UMeeT cneayroLwmn BuA:
- MPU pacyeTe no npeaenbHbIM COCTOAHUAM

"wqf 2

r r
Q; O T
TmYcOinc | YmYeOznc | YmYe I'IC] < 1 ; (7 5)
. Oc; Ozc; ) . Tzci
- NMpun pacyeTe Nno 4onyCKaembiM HAlNPAXXEHUAM
r '\qf 2
¢ G;j N0 NeT
FOITIC | FOz1H | [ fLOH ]5:1 ; (76)
. Oc; Ozc; ) Tej

A€ Ojnc, Ojpy — MakCUManbHO€e 3Ha4YeHne NpoAoNbHbIX HOPManbHbIX (CXKUMAIOLLMX) HANPSPKEHUI © B Npeaenax
-1 naHenn (pucyHok 13, a, 6), BLIMUCNEHHOE N0 METOAY NPEeAENbHbIX COCTOAHUN N AONYyCKae-
MbIX HANPAXXEHUM;
O, — KPUTUYECKOE HanpsXXeHne angd i-u naHenu, 3arpy>eHHou TonbkKo NpoaoNbHbIMU HOPMarbHbIMW
Hanpsa>XeHUAMU G, BbIMUCINEHHOE B COOTBETCTBUK C E.1 (NpunoxkeHue E);
T, — KPUTUYECKOE HanpsaXXeHue And I-n NaHenun, 3arpy>XeHHou TONbKO NPOAOSbHLIMU KacaTenbHbI-
MU HAaNpPsS>XXeHUAMU T, BbIMMCINEHHOE B COOTBETCTBUK C E.2 (NnpunoxeHune E);
O, — KPUTUYECKOE HaNpsXeHne an4 -1 naHenu, 3arpy>XeHHOU TONMbKO nonepeYvyHbIMU HOPManbHbIMK
HanpPsa>XeHUAMHU ©,, BbIMUCINEHHOE B COOTBETCTBUK C E.3 (npunoxkeHue E);
g, — nokKasaTenb CTENEHN @, BbIMUCNAEMBIU MO dpopmyne (/2) C UICNMONb30BaHUEM 3HAYEHUA ;.
[lonepeyHble HOpMAanbHbIE HaMPAXXeHU4a o,, €CNU OHU MPUCYTCTBYIOT, YYUTLIBAIOTCA TONbLKO B NEPBOU
(BEPXHEN) NAHENMN.
[1na nnacTtuH ¢ ABYCTOPOHHUMU pedbpamu Y.=1,1, C 0O4AHOCTOPOHHUMK pebpamun Y.=1,2.
7.5.3 PacyeTHble HanpAaAXeHuUs
{.5.3.1 Pac4yeTHble HanpaXeHuda B NnacTUHE BLIYMCNAKOTCA NO NpaBunamM COOTBETCTBYIOLLEro MeToaa
pacyeTa no npeaenbHbIM COCTOAHUAM (O1rc, Ozrc, Tric) MU A0NYCKAeMbIM HanpsiKeHUsAM (Gqqy, Ozap, Tan) € UC-
NOoNb30BaHMEM TEXHUYECKOU TEOPUUN U3rMba cTtepxHen. [inga onpeaeneHna BCcex KOMMNOHEHTOB HaMPAXEHHOIO
COCTOSAHUA NNacTuUHbl 3agalTcsa Hanbonee HebnaronpuaTtHasd KOMOUMHaUNA Harpy3oK U yCroBUSA Harpy>kKeHus.
[1pn HEODXOAMMOCTKN pacyeT Ha YCTOMYMUBOCTL NOCNea0oBaTEeNbHO NPOU3BOAUTCA AN HECKONbKUX KOMONHALNN
UM BAapPUaHTOB Harpy>XeHua nnactuHbl. PacyeTHble HANPAXXeHUA B 9NEMEHTaX CXaTO0-U30THYThIX CTEPXKHEN
BbIMUCIAOTCA MO AePOPMUPOBAHHOU cxeme (npunoxxkeHue ).
7.5.3.2 [na nnacTuHbI, ONEPTOU NO YETLIPEM KPOMKAM, HANPSKEHNE ¢4 paBHO MaKCUMarbHOMY CXUMa-
loLLeMY HanpsXXeHUIo Ha KPOMKe (PUCYHOK 12, @). [lna onpeaeneHna napameTtpa y no gopmyne (69) sbldncna-
I0TCA HaANPAXXeHUA G4 U O, HA ABYX NPOAONbHbLIX KPOMKAX NNAacTUHbL. HanpsXXeHusa ¢4, 6, U T PaCCYUTLIBAKOTCSH
METO4aMN TEXHUYECKON Teopun narndba crepxHen. PacyeTHoe nonepe4yHoe HoOpMarbHOE HaNPs>XeHUe G, Bbl-
YUCNAETCA Kak MakCMManbHoe CXXnmatoLlee HanpsaXXeHne B 30HE MECTHOIo NPUNoXeHna Harpysku. Metoauka
BbIMUCIIEHUA ANA DanoK ¢ penbCoM HaJ CTEHKOW rnpuBeaeHa B A.3 npunoxxkeHunsa A.
7.5.3.3 [1na nnacTtuHbl, ONepTon No TPEM KPOMKAM, HaNpPa>KeHne ¢ paBHO HanNps»XeHuto Ha cBOOOAHOWN
KpoMKe (pucyHok 14). [ina onpeaeneHua napameTpa vy no popmyne (69) BbIMUCNAOTCA HAMPAXEHUA G4 U O»
Ha ABYX NPOAONbHbIX KPOMKaX NNacTuUHbI. na AaHHOro Buaa nnactuH B ycnoBuax yctondmsoctu (70), (71)
cCneayeT cunTaTtb

0,=1=0.

G4

G2

PucyHok 14 — Pac4yeTHasa cxeMa nnacTuHbI 1 3Nopbl pacnpejeneHnsa HanpskeHnin o
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8 lNogTBepxXageHue conpoTUBIIEHUA YCTAaNOCTH

8.1 Odwmne nonoxeHus

8.1.1 PacyeTHOEe noaTBEePXXAEHUE COMPOTUBIEHNA YCTANOCTU KOHCTPYKLUUN MMEET LENbLIO NoKasaThb, YTO
npu aKkcnnyarauuu MallnHbl B LUTATHOM PEXXUME B TEYEHUE YCTAHOBIIEHHOIO pecypca B INeMeHTax MeTanmu-
YECKOWN KOHCTPYKLIMN HE MOABATCHA YCTANOCTHbIE TPELUUHBLI. YCTANOCTHOE NOBPEXAEHNE ABNAETCA NOKalNbHbIM,
MNO3TOMY PACYET BbINOJTHAETCA ANA KOHKPETHbLIX PACYETHbIX 30H, TAKMX MECT KOHCTPYKLIMN, B KOTOPbLIX AEUCTBY-
0T JOCTATO4YHO BbICOKME NEPEMEHHbIE BO BPEMEHU HANPAXKEHUA U NPUCYTCTBYET CyLLECTBEHHAA KOHLUEHTpaUUA
Hanps>KeHun. PacyeTHbiMKU 30HAMKU O0ObIMHO ABNAKOTCA CBApPHbIE UM OONTOBbLIE Y3ribl, KOOMKWU BbIPE3OB U OT-
BEPCTUN, rTanTENbHbIE Nepexoabl U np.

[na noaTBepPXKAEHUA CONMPOTUBMNEHUA YCTANOCTU KOHCTPYKLUMUKM HEOOXO0AMMO HA OCHOBAHUKW aHarnuia ee
HaNPs>XeHHO-AePOPMUPOBAHHOIO COCTOAHUA U ONbITA 3KCNNyataunum nogoOHbIX COOPYKEHUN YCTAHOBUTL Ne-
peYeHb pPacCYETHbIX 30H NOTEHLMAaNbHO OMNACHbIX C NO3NUUK YCTANOCTHOrO NoBpeXxXaeHud. [Anga kaXkaon n3 pac-
YETHbIX 30H NPOU3BOAUTCA PaCcYET HA COMPOTUBIEHUE YCTANOCTU.

8.1.2 MeToguka pacyera Ha CONPOTUBINEHUE YCTANOCTN DA3NPYETCA HA CrieayoLLnX A0 NYLLEHUAX:

a) PacyeT y3roB 1 3aNeEMEHTOB KOHCTPYKLIMM HA CONPOTUBIIEHUE YyCTANoOCTU NPOU3BOAUTCA NO HOMUHAINb-
HbIM HOPMaribHbIM HaANPXeHUaM 0e3 yyeTa KacarenbHbIX. PacyeT yrnoBbiX CBAPHbLIX LLBOB BEAETCH NO HOMMU-
HanbHbIM KacaTeribHbIM HAaNPs>KEHUAM 0€e3 yuyeta HopManbHbIX.

0) XapakTepuUCTUKOW COMNPOTUBNEHUA YCTaANOCTU y3na UNuU 3nNeMeHTa KOHCTPYKUMKU SABNAETCA npenen
BLIHOCITMBOCTU MO pa3Maxy HOPManbHbLIX ACs UMK KacaTemnbHbIX ATe HANPSXKEHUN. 3TN XapPaKTEPUCTUKU ANA
CBaPHbIX y3r10B 0€3 AONONMHUTENBbHOW 00PAbOTKM NOCNE CBAPKN HE 3aBUCAT OT CPEeAHUX HANPSXKEHNI LUUKna.

B) 3aBUCMMOCTb AOJITOBEYHOCTU ANEMEHTa KOHCTPYKUUKU N OT pasmaxa AEUCTBYIOLLUMX HANPAXEHUN AC
UnNn AT UNU Npu perynapHoOM Harpy>eHumn xapakrepusyeTca TUNoBOn yCcTarnoCcTHOU KPUBOU (PUCYHOK 16, a), KO-
TOopasa ONMUCbLIBAETCA CTENEHHON PYHKLIMEN

AG"N=AcEN:. wvmm At"N=At% Ny, (77)

rae Nz=2-10° —6a30B0O€e KONMYECTBO LIMKIOB HArPYXXEHUS, HA KOTOPOM ONpPeaensaTCca NPeaerbl BbIHOCIUBO-
CTU ACRr U ATR;
m — nokasaTtersnb HaKnoHa ycTanoCTHOU KpuBOU, m=ctg o (pUCyHOK 15, a);
N — KONUYeCcTBO UUKITOB Harpy>eHnsa anemMeHTa 40 BO3HUKHOBEHNSA YCTANOCTHOU TPELLUMHBI.
N lNepexoa K ropu3oHTanbHOMY y4acTKy B HMXKHEWN YacTU TUMOBOU yCTANoOCTHOW KPUBOWU MPOUCXOOUT B
Touke ¢ abcunccon Nz o=5-10° umknos.
) [Npouecc HaKonneHusa ycTtanoCcTHOro noBpexaeHna ¥ npu NPou3BONbHOM LIMKITMYECKOM Harpy>XeHum
OMNUCbIBAETCH rMNOTE30N IMHENHOTO CyMMUPOBaHNA nospexxaeHuun NanbmrpeHa—ManHepa

Z.
19‘: _f, 78
ZN;- (78)
rae z;— KONNYeCTBO LMKIIOB HArpy>XeHnsa ¢ pasaMaxom HanpsaXxeHum Ac; ;

N; — KONNUYeCTBO UUKIIOB 40 BO3HUKHOBEHUA TPELUUHBI NPU CTALUMOHAPHOM Harpy>XXeHum ¢ pasmaxom Ha-
NPpSKEHUU AG,; (PUCYHOK 15, 6).

AGC

AO'I- ---------- .
|
AGR __________ J: ______
|
ACpg Q--—-—---—- J= _________
AGO —————————— ':r —————————————————
|
|
N;  Ng Ngg N
a

PUCyHOK 15 — CxeMbl yCTanoCTHON KpUBOU, NOCTPOEHHON B NNorapudpmMmumuyecKknx KoopaunHaTtax
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8.1.3 Pac4yeT Ha conpoTuBNEHUE YyCTANOCTU BbINMONHAETCA N0 METOAY AONYyCKaeMbIX HAanNpPAXXeHUW. YCIo-
BUE COMNPOTUBIEHNA YCTANOCTU 3annCbIBAETCA C UCNONMb30OBAHUEM pa3Maxa HOMUHANbHbLIX HOPMAanbHbIX UK
KacaTenbHbIX HANPAXEeHUN, AEUCTBYIOLLUNX B pacYeTHOWN 30HEe. HoMMHaANbHOE Hanpsa>XeHUe BbIYUCIAETCA OT
1€NCTBNS COOTBETCTBYIOLLEN KOMOMHALUWK SKCNyaTauuoHHbIX HArpy3ok 6e3 yyeta KOHLEHTPpaLU MK HANPSXXeHUN.

8.1.4 MNMpeaenbl BLIHOCNMBOCTU ACr U AT, ONpeaenstoTca Ha OCHOBE 0000LLEHUA pe3ynbTaTtoB YyCTanoCT-
HbIX UCNbITAHU 00pPAa3LOB Pa3NMUYHOW KOHUrypaumum m UMEOT BEPOATHOCTbL obecrnedvyeHnsa He meHee 0,95.
HopmMaTtuBHbIE 3HAYEHUA NPeaenoB BbIHOCIMBOCTU YyCTAHABMNMMBAKOTCA MO KOHCTPYKTUBHBLIM MPU3HAKaM pac-
cuutbiBaemoro ysna no tatbnuue XX.1 (npunoxxeHue >K). 3Tn 3Ha4eHUA pacnpoCcTpPaHAOTCA HA 3NEMEHTbI C TOS-
LUMHAMWU HE MeHee 4 MM 1 He bonee 80 MM, BpeMEeHHbIM conpoTuBneHnem Og He bonee 1000 MIa u kayecTBOM
N3roTOBIIEHUSA CBAPHbIX Y3/0B, COOTBETCTBYIOLLUNMM TpeboBaHnaMm 6.3.1.2. [1ng KOHCTPYKUUMW C napamMeTpamMu,
BbIXOASALLUMMU 3a rPaHULIbl YKa3aHHbIX UHTEPBANOB, CNEeAYEeT NPOBOANTL AONONHUTENLHbLIE NCCNEA0BAHUA. 3Ha-
YeHUd NpPeaenoB BLIHOCIUMBOCTU OTPAXKalOT BNUAHUE CNEAYIIOLLUNX KOHCTPYKTUBHO-TEXHONOIMYEeCKNX akTOPOB:

- KOHLIEHTpAaLUUAa Hanps»XkeHnim, odycrnosneHHas opmMon n pasmepamMmm paccynTbiIBAEMOTO y3Na;

- Hann4ne gonycTuMbIX A€PEKTOB;

- OCTaTO4YHbIE HANPAXEHUS;

- CBOUCTBA MaTepuana B pauoHe CBApPHOro LLBA;

- TEXHONOrMA CBApPKKU U npoueaypbl 00paboTKu LLBA MNOCIE CBAPKM.

[IouMeHeHne HacTodalen METOAUKU ANA pacyeTa Ha COMPOTUBINEHUE YCTANOCTU Y3NOB, B KOTOPbIX Ha-
rPY>KEHUE NPOUCXOANUT C OTpULUaTENbHLIMU CPEAHUMWU HANPAXKEHUAMU, BKNKOYAA UUKIbI C G, < 0, AaeT norpeLu-
HOCTb B 3anac AONMTOBEYHOCTMN.

8.2 YcnoBue CONPOTUBIIEHUA YCTANOCTH

Ycnosue ConpoTUBMEHUS YCTANOCTU 3NEMEHTA KOHCTPYKLIMKM UMEET BUA

AC
AG o S (79)
no 't
YcnoBue conpotTuBrieHnd ycrtanoctu CBapHOro coegnHeHnAd € yrnosbimM LLUBOM
AT
AT S . (80)
ntllf

34eCb AG,., — PaCYETHbLIN pa3mMax HOPManbHbIX HANPAXEHUN;
AT ., — PaACYETHbIN pasMax KacaTerbHbIX HANPAXEHUH;
AGs — Npeaen BbIHOCIMBOCTM MO pasMaxy HOPMarbHbIX HANPSXeHun Ha 6ase Ny =2-10°;
AT, — npeaen BbIHOCNMBOCTM N0 pa3maxy KacaTenbHbIX HanpsbkeHuii Ha 6ase N =2-10°;
K. WK, . — KOIPPULUMUEHTLI NPUBEAEHUA NPEAENIOB BLIHOCIMBOCTU K pACYETHOMY KONUYECTBY LIMKIOB, CO-
OTBETCTBEHHO, NPU pacyeTe no HoOpMarnbHbLIM U KACATENbHLIM HAMPAXKEHUAM.
MeToankn aHanusa aKkcnnyatauMoHHOro Harpy>XeHus U BblMUCNEeHUa KO3 PULUMUEHTOB K. U K. AaHbl B
npunoxeHuun .
SHa4yeHune koadhdunymeHTa sanaca npoYHOCTU BbIYNCNAECTCA KaK N:=Y,Y¢Y., FAe KOIPPULUNUEHTHI Y, U Y NPU-
Humatrotea no NOCT 32579.1 (tabnuua 4 n 10), v.=1 .
Metoa npeaBaputenbHON OUEHKM HEOOXOAUMOCTU BbINOMHATb pPacyeT Ha COMNPOTUBIEHUE YCTAaNoCTy
npeacrtasned B 1.5 (npunoxeHue W).

8.3 XapakKTepUCTUKU CONMPOTUBIIEHUA YCTANIOCTH

[Tpeaenbl BbIHOCIIMBOCTU M NOKA3aTENMU HAKOHA yCTAaNOCTHOW KPUBOW ANS KOHKPETHbIX Y3NO0OB ornpeae-
naTCAa cnegyrowmm odbpasom:

a) Ans y3noB 0e3 cBapHbIX COEAUHEHWNI, UMW NPOLUEALLNX NOCNE CBAPKN TEPMOOOPA0OTKY ANS CHATUSA
OCTaTO4YHbIX HAMPSAXEHUN: 0.35

ACL=ACx | 2B =R - m=5;
A RH[GBDJ 1—-R+(1+R)vy ©1

0) ANSA cBaApHbLIX Y311I0B B COCTOSAHUM MOCHE CBAPKU NPU PACYETE NO OCHOBHOMY 3MNEMEHTY:

0,25

rt !
AGR:AGRH ?[;] , m:3, (82)

29



[OCT 33169—2014

B) NSl CBAPHbIX Y3MNOB C YIMOBbIMUW LLUBAMW NPU pacyeTe No CEYEHUIO LLIBA HA CPe3:
ATR:ATRH; m:5. (83)

30€ech AGr — HOPMATUBHbIN Npeaen BbIHOCAMBOCTU MO pa3Maxy HOPMarnbHbIX HANPSHKEHUNA, OnpeaerieH-
HbIN Ha 0a3e N (npunoxeHune >K);

ATr, — HOPMATUBHbLIW NpPeaen BbIHOCIMBOCTU MO pasmMaxy KacaTesribHbIX HANPSAXXeHU, onpeaeneH-
HbIN Ha 0a3e N (npunoxeHune K);

Op — BPEMEHHOE CONPOTUBNEHNE MaTEpPUana KOHCTPYKLNN;
opy=400 Ml'a — BpemMeHHO€e conpoTuBneHne marepunana 6a3oBoro oopasua;

R:Aomm/AGmax — KOO PULIMEHT aCUMMETPUN LIMKNA, KOTOPLIN BbIMUCNAETCA NO 3HAYEHUAM HAMPAXKEHUN C oy
U Opnin, O0pasyoLLnX pa3max Ao, (U.3, npunoxeHune W);

=20 MM — KOO ULIMEHT YYBCTBUTENBLHOCTU MaTepuana kK acuMmmMmeTpun ymkna, y=0,15;
{,.=20 MM — TONLUMHA Da3oBOro obpasua.

8.4 PacyeTHble HANpPAXeHUs

8.4.1 PacyeTHble pasMaxu HanpPHKeHUN AC=0Cmayx—Omin U AT=Tmax— Tmin BBIMUCINAOTCA N0 METOAUKE, N3NO-
>XEHHOU B NpunoxxeHun W.

MakcumanbHble HANPSXEHNA ANA pacyeTa Ha CONPOTUBIIEHNE YCTANOCTU Cpax U Tmax, KAK MPABUNO, Bbl-
yucnaTeda no KomonHaumam rpynnbl A no NOCT 32579.1. [lna KOHCTPYKLUMKW, HArPY>XXEHHOCTb KOTOPbLIX CyLLIE-
CTBEHHO 3aBUCUT OT BETPOBbLIX BO3AEUCTBUN CNEeAyeT UCNONbL3oBaTb KOMOUHALIMKN HArpy3okK rpynnsl B (cnyyan-
Hble Harpy3kun). ['pn pacyete Hanpsa>XeHUU KOHpUrypauusa KpaHa, HanpaBneHUe U TOYKU NPUNOXEHUA Harpy3ku
BbIOMpatoTca Hanbonee HeGNaAronpUATHLIMU ANA 3arpy>XeHusa pac4eTHOW 30Hbl. B 9TOM pacyeTe 4YyacTHble KO-
P PULUNEHTLI HAAEXKHOCTU NO HArpy3kam NPUHNMaKOTCA paBHbIMU €QUHULLE.

[1na BbIMUCINEHUA Cyin U Ty CNIEAYET BbIOMPATL TAKME KOMOUMHALIMKN HArpy30K, KOHOUTypaLuto KpaHa, Ha-
NpaBrieHUE U TOYKU NMPUIOXKEHUA HArpy3Ku, NpU KOTOPbIX NMOMy4yarTcd MakCuMarbHble 3HAYEHUA pPaCYETHbIX
pasmaxoB Ac n At. [lpn He0OX0ANMOCTU, CrneayeT co3gaTh cneunanbHyto KoMOMHaUUIO Harpy3ok, ©e3 rpysa nnu
C NPOTUBONONOXKHbIM HANpPaBNEeHUEM UHEPLIMOHHBLIX HArpy3o0K.

[1na pac4yeTa Ha COnPOTUBMNEHUE YCTANOCTU N0 OCHOBHbLIM CEYEHUAM SNIEMEHTOB KOHCTPYKLIM U CBAPHbIX
y3510B BbIYUCNAIOTCA HOPMAarbHbIE HAMPSAXEHUSA, AEUNCTBYIOLLME B HanpaBneHnn Hanbonbluen KOHUEHTpauuu
HanpsakeHun. [na pacyera cBapHbIX COEAUNHEHUN C YIMOBbIMU LUBAMW UCNONb3YIOTCA KacaTenNbHbIE HAMPAXKE-
HUA, BbIMUCINAEMbIE N0 yKa3aHuam 6.3.4.3 1 6.3.4.4.

AHanuM3 HanpsHkeHHO-A4eOPMUPOBAHHOIO COCTOSIHUS KOHCTPYKLUMKM AN pacyeta Ha CONPOTUBIEHUE
yCTanoCTu MOXET ObITb BbIMONHEH C MOMOLLILIO METOAA KOHEYHbIX 9NEMEHTOB.

8.4.2 KoadpdpunumneHTbl npuBegeHnda npeaernoB BbIHOCITMBOCTU K pPACHETHOMY KONMUYECTBY LUMKITOB BbIYMUC-
NAKTCA KakK

. m Z; AC; 1 _
ko= \[Z . [mma}h , 84
r A 37
_m 4 T
knT_\Z’ Ne (AT . (85)

34eCb CyMMUPOBaAHUE NPON3BOAUTCA MO BCEM LIMKIIAM HArpy>keHusa, peannsyembiM 3a CPOK CryK0Obl KOH-
CTPpyKUMKN. MIHXXKeHepHada MeToanKka BbIMUCNEHNA KOS PULIMEHTOB K, U K. NPUBEAEHA B NPUNoXXeHum .
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[TpunoxeHue A
(pekoMeHayemMoe)

MecTHbIe HaAlNnpAaXxXeHUA B €340BbIX bankax

Hp&ﬂ,CTaBHEHbI METOO UKW PaCHeTa €3 0BblX Darnok B 30HaxX MECTHOro BUSHUSA X040BbIX KOINecC. P&CCMOTpEHbI Oan-
KW TpexX TUNOB.

- |<0p06anb|e banku ¢ PeJIbCOM, PaClOJIOKEHHBIM Ha BEPXHEM MNOACE MEeXAY CTEHKaMN,
- ABYTaBpPOBbIE U I{Op06anble banku c OornnpaHnemMm KoJiec Ha HUXXHUW NMOAC;
- ABYTaBpOBbIE U |{0p06anble banku c PEJIbCOM, PACNOJNTIOXKEHHBIM Ha BEPXHEM MNOACE Hall CTEHKOMN.

A1 banku c penbcoM Mexay CTeHKamMu

A11 lMopaTteepxaeHune pabotocnocobHocTM Bankm B 30HE MECTHOMO BNUSHUA XOA0BLIX Konec TpebyeT BbINONMHEHUS
crefyrLLInX pacyeToB:

a) PacuyeT penbca Ha NpoYHOCTL Mo ycnoButo (1), (2), rae c..=0,, (A1),
0) PacdyeT y3na coeguUHeHUa gnadoparMmbl ¢ NOACOM Ha NPOYHOCTL. ECN ncnonb3oBaHa KOHCTPYKUKWA MO PUCYHKY A,

6, TO paccUuUThbIBAeTCA CBapHOe coeaMHeHne no metToauke 6.3 npu ¢,,=0c,. ECNU ncnonb3oBaHa KOHCTPYKUKWA 8, Ha Mpou-
HOCTb paccuuTbiBaeTCAa AnadparmMma no ycnosuto (1), (2), rae ¢..=06, (A.2).

A1.2 MakcuManbHble HanpsaXXeHna B penbce Npu pacnofioXeHUn Koneca Mexay anadpparmMamMy BeMUCNAKTCA NO
dopmyne (pUcyHoK A1, nonoxeHune 1)

F,a
SWW ’

G, = (A1)

rae W, — MOMEHT CONpPOTUBIIEHNA CEHEeHUA pefibca OTHOCUTENBHO MaBHOW OCU Y (PUCYHOK AT).

MakcumMmanbHble CXXUMaKOLLMeE HaMpPsKeHUs1 Ha YPOBHE BEPXHEN KPOMKU Aunadparmbl OT BEPTUKaNbHOMW Harpy3Kkn Bhbil-
4YUCNSATCA No popmyne

¥

5, = | (A.2)

{4 Cr

roe ty— TonwnHa gnadpparmel;
C,y= 0,7b+0,7t;
b, — LWWMPUHa NoA4oLLUBLI penbca,
t;— TOmNnLIWHa BEPXHEro nodaca.

\“““ L\\“\\‘

A A
"V .

L/

a

PucyHok A1 — CxeMbl K pacyeTy e€340B0ON Dankn ¢ penbCcoM MeXAy CTEHKaMWN

A.2 banku c KaTaHueM Kornec no HWXXHemMy noscy

IlaHa MeTOoaUKa paCHeTa Oarnok ABYX TUTNOB.

- Banok, HMXHAA YacTb KOTOPLIX NpeacTaBnaeT coboi TaBp, NO NOSACY KOTOPOro ABMXKYTCS Koreca (PUCYHOK A.2, a);
- KopobyaTbix 6anokK ¢ yBennMyYeHHbIMU CBeCcaMu HUXKHErO Nosica, Mo KOTOPLIM ABUXYTCSA Koneca (pUCYHOK A.2, 6).
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PucyHok A.2 — CxeMbl €340BbIX 6anok

A2 HO,[I,TBep)K,D,EHME pa6OTOCI'IOCO6HOCTM Oarnku B 30He MECTHOI0 BIUAHUSA X040 0BbIX KOJEeC Tp66y6T BbI[MOJIHEHWNA

cneayroLmnx pac4yeToB:
a) PacyeT HMXXHero nosaca Ha npoYHOCTL B 30Hax 1, 2 U 3 (pUCyHOK A.3) no ycnoBuio (1), (2), B KOTOPOM pacyeTHOe Ha-

NPAXeHNEe BblMUCNAETCA C Y4ETOM MECTHbBIX HAaNpAXXeHUN B /- pacyeTHOW 30He No popmyne (5), KoTopaa B JaHHOM cly4ae
UMeEET BUA

2
Ges:'\/(0x+0xf) +Gyf_(0x+0xf)0yf. (A.3)

6) PacyeT HMXHero nosica B 30Hax 1 1 3 Ha CONPOTMBIIEHNE YCTanoCTN NPOU3BOANTCA N0 MEeTOANKE, NPUBEAEHHOMN
B 8. PacyeTHoe HanpsXeHue B 30He 1 AG=0C, 4, B 30HE 3 AG=0,+0C,3—Cy min- 3AECb G, HaNps>XeHne oT obLero n3rnda danku
B pac4eTHOW 30He, AeCTBYOLLEE OJHOBPEMEHHO C MECTHBIM HaNPsXKEeHUEM O, 3. O, min — MUHUMaNbHOE 3HAaYeHne Hanpsi-
)XEHNS1 G B pac4YeTHON 30He, BO3HUKatoLLee Toraa, Korga Korneco Yo U3 pacyeTHOW 30Hbl. HopMaTuBHBIA Npeaern BbIHOC-

JIMBOCTU NO pasMaxy HopMarbHbIX HanpsKeHWn B 30He 1 AN NPOKaTHbIX ABYTaBPOB NPUHUMaETCs paBHbIM Acg,=100 MIa,
NJ151 COCTaBHbIX 6anoK co CBapHbIM COeIMHEHNEM NosAca CO CTEHKON Ack,=80 Mla. HopmaTunBHbIA Npeaen BoIHOCNUBOCTU

ONA 30HBI 3 — Aog,=140 MIla.

NONCN NN NN\

1 2N <\ Y\
Xz

X
AT A

3\2\1 4
b

a 6

:}MC)/HOI{ A.3 — CxemMa MeCTHOro HalPyXXE€HUA €3 0BblX Oanok c KaTaHWeM no HUXXHEMY MNMOACY

B) PacuyeT cBapHOro coeguUHeHUA HUXHEro nosica coO CTEHKOW (eCnM TaKoBOEe UMEETCH) Ha COMPOTUBIIEHUE YyCTa-
NOCTU NPOU3BOAUTCA NO MeToAUKe 8. PacHeTHOe HanpsaXeHne AG=0,+MN,0,4 (A.2.3, A.2.4.). [InAa e3poBoro taespa ¢,,=0.
HopMaTUBHLIN Npeaen BLIHOCTUBOCTU NO pa3Maxy HopManbHbIX HanpsXeHU npuHuMaeTca no Tadbnuue >K.1 4na cBapHoOro

TaBpPOBOro coeguHeHUs ¢ y4ETOM ero KOHCTPYKLUN.
A.2.2 MakcuManbHble MECTHBIE HaMpPAXeHUA B /- TOYKE NodAca €340BoW dankm npu CUMMETPUYHOM NPUNOXKEHNN

0BYX cUn P BbIMUCAATCA crneayoLwnm obpasoM (PUCYHOK A3, i=1, 2, 3)

Oxi=Kaiz i Oyi=Kyis (A.4)
f f

rne P — Harpyska, co3jaBaeMasi 04HUM X040BbIM KOFeCcoM;

t ,— TOILLNHAa Nosica,;
Kyi, Kyj— pacqeTHble KOSMMPULIMEHTHI ANA KaXA0N pac4eTHOW TOYKU, 3aBUCSILLIME OT KOHCTPYKLMKU €3[0BON Oanku u no-

NTOXXEHUA TOYKW KOHTaKTa Koreca ¢ NOACOM.
[ns eagoBoro TaBpa (pucyHok A.3, a) npu ¥ < 0,6 pacyeTHble KoM ULNEHTBI B YKa3aHHbIX TOUKaX BbIMUCAAKTCA MO

dopmynam:
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K, 1= 08-9; ky1=2,5(1-089):
K=—04+9 kyp=—2,5(1-0,89) (A.5)
P K=45%(1-9)

5 ST 0149 SO |

30ech d= .
2 b—t,,

nsa kopobyatoit 6anku (pucyHok A.3, 6) npn 3,<0,6 n 0,5<r,<1,0 pac4yeTHble KoadhdULMeHTbl B dhopmMmyne (A.4) Bbl-
YUCNAKTCA N0 PopMynam:

K.1=0,1+r;, kﬂ: 16+0,6r—29,;
Kyo=—HKx1, ky2:_ky1 ; (A.6)
c t, Ka=3—29,+3exp(—159,); K,3=0,15r;+1,59,.

3pecb By=—, r=——.
A b g t tf
A.2.3 HopManbHble HAanpsXXeHUA OT MECTHOMO pacTAXeHUA U N3rnba CTeHKM €34,0BOM Dankn B 30He COeANHEHNA C
HUXHUM NOACOM G, U G, MOTYT ObITb BEIYUCNEHBI NO METOAUKE [3].
A.2.4 KoagPUUNEHT 1, BbIMUCIAETCA No hopmMyrne

0.
b,

o=kon| | - (A7)

rgpe kK.,,=0,/oanacrtanencor<300Mlla, k,,=0,85 anactanen c300<c:<450 Ml'a, k,,=0,95 anactanenc 450<c+<550 Ml 4,
K,,=1,0 ana crtanen c ¢;>550 Ml'la;
to=20 MM.

A.3 banku ¢ penbCcoM Hag CTEHKOW

A.3.1 lNoaTteepxaeHne paboTocnocoOHOCTN Bankn B 30He MECTHOIO BNUAHNA XOA40BbLIX KONec TpebyeT BbINONMHEHNA
criegyroLlux pac4yeToB (PUCYHOK A 4):

a) PacuyeT cBapHOro coenHeHUs CTEHKMU C NOACOM Ha NMPOYHOCTb N0 MeToauKe 6.3 Npu 6.,,= G, (A11),

0) Pac4yeT cBapHOro coeflMHEHNA CTEHKN C MOACOM Ha CONPOTUBMEHNE YCTANOCTU NPOU3BOAUTCA MO METOAUKE 8.
PacueTHoOe HanpsaXXeHne AG=0,+MN,0,4 (A.7), (A.8), (A.9). HopMaTuUBHLIN Npeaen BeIHOCIIMBOCTU NO padMaxy HopMasibHbIX
HanpsaXXeHU AGg, NPUHUMaeTCA No Tabnuue 1 4NA CBapHOro TaBPOBOro COeAMHEHUS C YYETOM €ro KOHCTPYKLNMN.

B) PacyeT CTeHKN Ha MECTHYH YCTOUYUBOCTL Mo ycroBuko (70), (71).

A.3.2 MakcumanbHble HanpaXeHna B CTEHKE OT MECTHOU Harpys3Kku.

MecCTHble CXXMMaKLLME HAaNPSXXEeHNA B CTEHKE BbIMUCNAKTCA Mo oopmyne (pUCyHoK A 4, B)

E

Ly C;

0,=—— | (A.8)

rae f, — TOmnwnHa CTEeHKM;

c,=3,25\/Js /t,

Jy — CYMMapHbI MOMEHT UHEPUMUK penbca U nosca.
—CIU penbC He NpuBapeH K Nosacy, To MOMEHT BbliUcnAeTea Kak Jy=J,+J¢, rge J, MOMEHT UHepLnKn penbca OTHOCHK-
TENbHO OCU V,—V, J; :bfet§/12 — MOMEHT UHepUMK nodaca. [na AByTaBpoBLIX 6anok cnefyeT cuutaTth b,=b, a ANa KOpob-
YyaTblXx Oanok b,=b,+10¢t;, rae by WNPUHa NOACHOro cBeca, HO He bonee YeMm 10f. Ecnn e penbec NnpuBapeH, TO MOMEHT
MHepUUUn Jy BBIMUCNAETCA OTHOCUTENBHO 0DLWen ocK yy—y4 (PUCYHOK A4, 2).

A.3.3 MecCTHbIe HanpsXXeHna oT n3rnbdba CTEHKN BLIMUCNAKOTCA Mo hopMyne

rae Is=A-R+h.F,— cyMMapHBIN KpyTALLUA MOMEHT, MPUITOXEHHBIN K pPenbCy,

Jry=Jp+J 75— CYMMapHbIM MOMEHT UHEPLIMKN NMPU KPYHEHUM perbca U BEPXHEro nosca.

MOMEHT UHeEPUNK NPU KpyYEHUN Nodaca ABYTaBPOBOWN Dankn BbIYUCNAETCA Kak JTf:bt?/& 0Na noaca kopoodyaTou
banku JTf:bfet?/?;, 05 penbca NPSMOYronbHOro ceveHus Jr=(0,32v—0,18)b? (v OTHOLUEHME 3HaYeHWii BonbLUeil CTo-
POHbI ceYyeHUa penbca K MeHbllel). 3Ha4YeHUs MOMEHTOB UHEPLUUKU NPU KpyYeHUN ANSA KPpaHOBLIX PENbLCOB NpuBedeH:bl
B Tabnuue A1.
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PucyHok A4 — CxeMbl K pacyeTy €340BbIX 0DanoK ¢ pefnbCoOM Haj CTEHKON

4

Tadbnunua A1— 3Ha4yeHNa MOMEHTOB UHEPUWN NPU KPpYYEHUUN J7 ANA KPAHOBLIX PENLCOB, MM
Tun penbca KPS0 KP&0 KP70 KP80 KP100 KP120 KP140
Jo, 7810° 137 10° 25310* 38710° 76510° 131010 2130-10°
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[TpunoxeHue b
(pekomMeHayemMoe)

Cunsbl, AgencTByOWMNE B OONTOBbLIX CO€AUHEHUAX

5.1 PacnpeaeneHne cun B 5onToBOM coeanHeHun 6anokK Ha HaKnagkKax

Haknaakn AoMKHbI ObITb pa3MeLlleHbl Tak, YToObI NepefaBaTh Harpyskn, 4eUCTBYIOLLME BO BCEX ANEMEHTaX coefu-
HAeMbIX Danok. [na npubnuxeHHoOro pacyeta coeANHEHNA Ha HaKknagkax NpuHMMarTca AONYLEHUA O TOM, YTO XapaKTep
pacrnpegenenHuna ycunumn mexay 6ontamMmm COOTBETCTBYET pacnpeaeneHnto HanpsXXeHnin B NpUcoeqnHAEMOM 3NEMEHTE.

B KadyecTBe nNpumMmepa npeacTtaBneHa MeTOAMKa pacdeTa O0NTOBOro coegnHeEHNa KopobyaThix OanokK, cevyeHne Ko-
TOPbLIX UMEET BE OCU CUMMETPUK, 3arpyxeHHbIX usrnbarwmm MomeHToM M,, npoaonbHon A u nepepesbiBatolien
cunamu (pucyHok b.1).

R B W R

[l P g N
| " F o

Fi

A

=

F—
— IR
A— N
A— g &
—— J K
A— g L
e g L
| N L]
Al b
L

)i\
2

O Y

R W T .

PucyHok B.1 — CxeMbl K pacyeTy OONTOBOro COeANHEHUA Ha Haknagkax

[MpoponbHasa cuna P, 3arpy»aeT ceyeHne paBHOMEPHO, MO3TOMY Harpy3ka Ha 60NToBblE COEMHEHUS MOSACOB Fis U
CTEHOK B, pacnpefensaeTca NnponopLUMoHanbHO UX Nnowaasam, TO eCThb

A; Aw
= o Bu=hog
B npejesiax O4HOro arleMeHTa Cujlia paBHOMEPHO paclipedeliAeTCA MeX1y BCEMHU 6OJ'ITaMI/I, N Ha OAQWNH oonT NPWN-
XO0OUTCA yCUJTINE
A p=-p ., p =g (B.1)
1H — vf— vaA Twx — vw_ :x:va- :

34echb v¢, v, — 00Llee Konn4ecTso OONTOB € OAHOW CTOPOHBLI CThIKa, COOTBETCTBEHHO, Ha OAHOM NOACE U Ha O4HOW CTEHKE
(Ha pucyHke b.1 v,=12, v, =18);
A — nnouwaaun ceveHns danku;
A¢ A, — nnowagn cevyeHna ogHoro nosca n oqHOU CTEHKM.
Marnbatolimn MoMeHT M, cosnaeT nepeMeHHoe pacnpefeneHne HanpseHun no Beicote danku. Marnbatowmin mo-
MeHT M, nenntca Mexay nosicaMmu n cteHkamu (M, M,,, ) nponopLMoHanbHO UX NOrOHHBIM XECTKOCTAM Ha Uarud

My M,
VP

OTcrona NOJTYYHUM BblPpaXXeHWUA O 1A I/I3FI/I68I-OLLI,VIX MOMEHTOB, NepeiaBaceMblX NOACaMiN U CTEHKaMN,

0,5M,
1+ Jyw /dys

0,5M,

M = ,
1+ Jyr/dyw

yf 4 M

YW

rae Jyr, Jyy — MOMEHTbI UHEPLIUM OAHOrO Mosica M OfJHON CTEHKN OTHOCUTENBLHO OCU y (B AAHHOM NpuUMepe, NMPUBNUXEHHO

Jye=As(h/2)% J,,=t,h/12).

MOMEHT Myf 3darpyxaecrt noAC paBHOMEPHO, NMNO3TOMY N YCUJTUA OT HEITO MEXAY bonTaMu Ha nosce paclipeieJ1ATCA

PaBHOMEPHO, TO €CTb Myf
HfMy— : (5.2)

h\’f
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Yennua mexay 6ontaMmum Ha CTeHKe pacnpeaenatoTca nogo0HO anope HopManbHbIX HAaNpaXXeHWN, TO €CTb NPONOP-
LiMOHaNBHO paccTOsAHUIO A0 HEUTpanbHOM ock (pucyHok B.1). Ecnu konndecTBo OoNToB BO BCEX psiax OAUHAKOBO (Vi,=Vyy,),
TO ycunue, npuxogdalleeca Ha caMbli HarpyXeHHbld OONT Ha CTeHKe (B J—OM paaYy), BbIMUCNAETCS KakK

M, Z:
Piumy=——". (B.3)

2 ijz

rAe JZ—E z} |
J — konnyecTBo nap paaoB O0NTOB Ha CTeHKe (Ha pucyHke b.1 J=3);
V4, — KONMYeCTBO OONTOB B OAHOM PAAY Ha CTEHKE C OAHOW CTOPOHLI CThIKa (Ha pucyHke b.1 v4,=3).
epepesbiBatoLLyto cuny , B OCHOBHOM BOCNPUHUMAKOT CTEHKW, MOSTOMY, Nonarada paBHOMEPHoOe pacnpepeneHue

ycunuin mexay oontamu, Hangem ycunme Ha oguH OonT B STUX 3NeMeHTax

Q;
Fvqz=—" (5.4)

2V,

[enutenb «2» obycnoBneH TeMm, 4YTo JaHHasa 6anka UMeeT Be CTEHKN.
CyMMUpysi BCe NOfy4eHHble pelleHunst, HalhgemM Hanbonbllee yecunue, Npuxoaslleecs Ha caMblil Harpy>KeHHbIN 6oNT

B COeEQVWHEHUN NOACAa

Rr=0, B

Vs A h Vs

(B.5)

N CTEHKH

PA, M,z Q
PIW: I yWZj I : (56)

VoA 2V, 2V

b.2 3arpy:xeHue 6onTta Bo ¢hnaHueBoM coeaAUHEHUN

[Tpn MOHTaxe pnaHuUeBoOro coegnHeHNAa OONT 3aTArMBAETCA A0 Ha4YanbHOro yeunua Sy. INpun aToM OONT YANUHAETCA
Ha Ag, @ oraHuUbl BOKpYr OTBEPCTUA CKUMaKTCA No4 AEUCTBUEM peaKTUBHOMO yeunua Fo=Sy Ha Ag(pUCYHOK b.2, a). ['lpu
MPUNOXEHUN BHELLHEN Harpy3kun P ycunune pactsxeHna 6onta S BospacTaeT Ha AS(TodKa 2), a yeunue cxaTtua donaHueB
F nagaeT Ha AFs<0(TouYKa 3) (pUcyHoKk b.2, 6). ['lpn aTOM

:

_§5+ CF

Co=fg(og) N E=tg(o-) — KoahdnuneHThl XXecTkocTn BonTa n naHua.

rae — KO3 PULMEHT BHELLUHEN HArpy3Ku;

PacyeTHasa cuna pacTaxeHus donta S, ., =S,+AS>P.
PasMax CUNbl B CTEPXKHE DonTa Npu U3MEHEHUN cUnbl P NO OTHYNeBOMY UNKNY paBeH ASp<P. Cuna cxaTtua dpnan-

LeB Npu 4eUCTBUKN BHELLUHEN Harpys3ku F.=S,+Afp.

:§ \%*

F

l/li

a 6

PUCYHOK B.2 — CxeMbl K pac4yeTy 60nTOB BO (pnaHUEBOM COeUHEHUN
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[punoxeHue B
(pekomMeHayemMoe)

PacuyeTt NnpoyuuHbI WWAPHUPHOTO COeAUHEHUA HA NPOYHOCThL

B.1 YcnoBusa pacueTta

PacyeT NPOYLUUHBLI Ha NPOYHOCTL MO ceYeHUo b—b MOXeT ObITh BLINOMHEH MO HUXENPUBEAEHHOW METOAUKE, €CIN:
- €€ KoHUrypauma cooTBETCTBYET PUCYHKY B, &,
- NMPOYLUNHA HarpyxaeTcs pacTaxeHuem 6e3 narnoa;
- OCb U OTBEPCTUE BLINMOSHEHLI C AOMNycKkamMu, obecneymBaroLLIMMK 3a30p B COeANHEHUN He DoNnee YeM Npu nocagke
h12/H12 no TOCT 25346.

B.2 PacuyeT npoyLllUHbI Ha pacTAXeHue

PacyeT NPOYLUNHBI Ha PacTAXeHWe No CEHEeHUHO H—b BbINoNHAETCA No crnedyroLwnM yCITOBUAM.
- Npn pacyertTe MNo rnpejeryibHblM COCTOAHUAM

Gesl'ng Rn; (B-1)
- I'Ipl/l pacque Mo ,EI,OI'IyCI{BEMbIM HaI'IpFI}I{EHVIFIM
PacyeTHoe COI'IpOTVIBJ'IEHME OI'IF)EJJ,EJ'IFIETCFI KaK
Op
R.= . (B.3)
YmYc

[onyckaemMoe HanpsiXeHne BbIYUCTISETCSA N0 popMye

O

[o]zﬁ | (B.4)

rqe Op — HOPMaTUBHOE 3Ha4yeHUe BPEeMEHHOro ConpoTUBNEHUA MaTepuana NPoyLUUHBLI.
Yr="1,1— ANa NpoyLnHbLIl, U3rOTOBNEHHOW N3 NOKOBKU UIKU NpOoKaTa;
V=12 — ANA NUTOU NPOYLUNHBI;
v.=1,0.
PacyeTHOe HanpsaXeHne pacTaXeHUA BelYUCAETCA NO BhipaXXeHUAM

1,59K; Fnc 1,9K;FnH

Ogsnic= 2 MIn OgsIH= 2 :
= =

(B.5)

rAe Fnc Ropn— pacTarnBarollasi cuna, AencTeytollas Ha npoyLinHy (61),

Ag — nnowlagb NpoyLnHbI No ceveHuto bb;

K. — KO PULMEHT KOHUEHTPpaLMUK HanpsaxXeHUn.
=CITA 3a30p MeX Ay OCbH U NPOYLLUMHON He npeBblilaeT 3a3op nonocagke h11/H11 no T OCT 25346, Tonpn 0,5<b/d<1,0
N 1<c/b<2 KOSPPUUUEHT KOHUEHTPaUUN HanpsaXXeHUW BbIMUCIAETCA Kak K = \/k, roe KoapdpuumeHT K HaxoauTca no rpa-
punKam Ha pucyHke B.2. KoadhPUUNEHT KOHLEHTPaLMUN MOXET ObITb TakXe NPUONUXEHHO BbIMUCIIEH KaK

b C
K.=1,93+ 0,485— 0,185. (B.6)

O003Ha4YeHUsA reoOMeTPUYECKNX NapaMeTpoB NpuBeaeHbl Ha pucyHke B.1, a
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rae A=2st — nnowagb cpesa NpoyLnHbl No cedeHUam BB n I'T, onpegenaemasn no cxeme Ha pucyHke B.1, 6;
{ — TonWMHa NPOYLUNHBLI.
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PucyHok B.1 — Cxema npoyLnHbI
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PUcyHoK B.2 — [papukm 3aBUCUMOCTU KoaphUuLMeHTa K OT napaMeTpoB b/d u ¢/b

B.3 PacueT npoyLWuH Ha cpe3

YcrnoBsue NpoYHOCTU NPOYLLUUHEI Ha cpes nNo ceYveHnam B—B n -l (pucyHok B.1, 6) umeeT BUA:
- MpW pacyeTe No NpefernbHbIM COCTOAHUAM

Tsncs Ry

- Npk pacHeTe No 4ornyckacemMmbiM HallPpAXKEHUAM

TsAHS [T];

PacyeTHoE conpotuplrieHNe ornpegeJyiAeTCA Kak

0,607

R. = |
YmYe

[lonyckaemoe HanpsiXeHne BbIYUCNSAETCA No popMyne

- 0,607
-8

PacyeTHOE HanpaXeHue B NpoyLnHe no ceveHnam B—B u - BbMUCNIAETCA KakK

Pr,D,H
A,

T . PrI'IC
s[1C —
As

NI TS,[I,H —

o0
»

O
N

(B.7)

(B.8)

(B.9)

(B.10)

(B.11)
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[TpunoxeHue I'
(pekomMeHayemMoe)

SKBMBaNeHTHas TMGKOCTb A, COCTABHbIX CTEPXKHEN

CocTaBHble CTEPXHM NpeAcTaBnsAlT coboi npokaTHble NPodUNN, cCoegUHEHHbIE MNaHKaMn UNU peLLeTKON. SKBU-
BalleHTHasA rmbKocTb A, CTEPXKHEN, KOTOPbLIE COCTOST U3 ABYX BETBEW, COEMHEHHbLIX MnaHkamu (pucyHok L1, a, 6, B), Bbl-

4yncnseTca cneayrowmnm obpasom:

he=/ A2+0,8233(1+v). (M)
N5 cTepXXHEN, B KOTOPbIX COEAMHEHMWE BbIMOMHEHO C MOMOLLIbIO peLLeTKU (PUCYHOK 11, T), 3KBMBaNeHTHas rmbKocTb
BbIlMNCITASTCA KakK 2
xe:\/ AG+0uq— (F2)
Ad'l

rae A,— TMOKOCTb CTEPXHS OTHOCUTENBHO OCK Y, BBIYUCNEHHAA NO CYMMapHOMY CE4EeHU0 ABYX BETBEN,
Aq— FMOKOCTL OHOW BETBU CTEPXKHA OTHOCUTENBLHO OCU 1—1 Ha AnNwWHe /;, ANA CcTepXHEW ¢ NnaHKkaMu cnegyet obe-
cne4vnBaTb A4 He Bonee 40, a Ana cTepXxHen ¢ pewietkamm He bonee 80;

Jpb a°
== 01=10—
sl b2,

v (F3)

J — MOMEHT MHepLUN OAHOWN NNaHKN OTHOCUTENBHO OCU 2—2;
J, — MOMEHT NHepLMn O4HOWN BETBU OTHOCUTENBHO ock 1-1,
b — paccToAaHne Mexay 0CAMU BETBEW,
[ — paccToAHe Mexay UueHTpaMn coegqUHUTENbHBIX 3NEeMEHTOB;
[{ — pacCcToAHUE Mexay NNaHKaMn «B CBETYY,
Aun Ay — nnowagn cedeHUin, COOTBETCTBEHHO, ABYX BETBEN U pacKoca PeLLUETKM.
OcTanbHble pasMepbl NOKasaHbl Ha pucyHke 1. [pn pac4yeTe COCTaBHbLIX CTEPXKHEW C NNaHKaMu no pUcyHky 1, 6, B,

cnepyet npuHumMmaTb v=02.

7
%
7/
4

=r

Ty Ny Yy
il v

,_""'J"

7
/
7
7

PucyHok [1 CxeMbl K onpegeneHnio paccToaHna Mexay nnaHkamu
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[TpunoxexHue [
(pekoMeHayemoe)

PacuyeTHble HANPSAXXEeHUA B CXXAaTO-U30THYTOM CTEpPXKHe

[laHHaa MeToaWKa nNpedHa3HadvyeHa ANA pacyeTa KOHCTPYKUUW, B KOTOPLIX yNpyrue nepemMelleHns noj BrIUAHUEM
Harpy3ok npuBogAT K CyLLUeCTBEHHOMY YBENMUYEHUIO MOMEHTOB OT EUCTBUA CXUMatOLWMX cUn. [1pn 3TOM BbIMUCNIEHUE BHY-
TPEHHUX CUIT U, COOTBETCTBEHHO, HAaNPAXXEHUU NPOU3BOANTCA NO AePOPMUPOBAHHON PaCYETHOU CXEME.

3Ha4YeHNA pacyYeTHbIX HOpManbHbIX HAnNpsXXeHU B NONepeYHOM CEYEHUN CTEPXKHA OT AEUCTBUA NMPOAOTTBHON CXU-
MatoLlen cunel P n nsrndatolnx momeHtToB M, n M,, BEIMUCNAT No hopmyne

o P+ M,z N M.y
A (-9 (1-8)d;

(41)

rne A — nnowajb CeYeHUs;
Jy N J; — MOMEHTbI UHEPLIN CeYEeHNA OTHOCUTENBbHO MMaBHbIX OCe;
Y U Z— KOOpAWHaThbl TOYKK, B KOTOPOW onpeenseTca HanpsaXXeHne;

F"’_8 P
Fcy! ‘ Fcz!

U~

Fo,=0yACT U Fez=(,ACGT — 3HAYEHUS KPUTUHECKOW CUMbI MPU NOTEPE YCTONHMBOCTM CTEPXKHA C M3rMOOM OTHOCHK-
TE€NbHO OCeN y N Z. KO3I(PPULUNEHTLI @, U ¢, ANA CTEPXKHEBLIX 3NEMEHTOB NOCTOAHHOrO Ce4eHUA BbIMUCNATCA No (69) C
Mcrnorb3oBaHNMEM COOTBETCTBYHLLUX 3HAYEHUI A, paBHbIX A, UMK A,
Dopmyna (L.1) npumeHUMa Npu 9, < 0,01 Y,<0,5.
PacyeTHas ToUKa CeYeHUA N, COOTBETCTBEHHO, 3HAKKU U 3HAYEHNSA KOOPAUHAT ¥ U Z B BbipaxeHuu ([.1) nogbupatorcs
Taknm 0bpasom, YToObI NONYYUTE MakCUMaribHOE Mo aDCONTHON BENUYUHE HANPAXEHUE UNN HanpsaXeHne, Heobxoanmoe
ONA pacyeTa KOHKPETHOro yana. [na noncka MmakCuMarbHbIX HaNPAXeHUN B CTEPXKHE CIOXHOIo ceveHna cnepyeT npoBe-
PATb HECKOBKO TOYEK.

3Ha4veHusa cunbl P 1 narndbatowux momeHtoB M, n M, BblMUCNAKOTCA NO KOMOUHALIUAM Harpy3ok B COOTBETCTBUU C

NCNoJib3yemMmblM METOLOM paCH€Ta, TO €CTb NpedeJibHbIX COCTOAHUN NN AOMNyCKaeMblX HaI'IpFI)KEHI/II?I.
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[TpunoxeHue E
(pekomMeHayemMoe)

Kputuyeckue HanpskeHusa Arig pacyeTta nnacTuH HA MECTHYI0 YCTOMYUBOCTD

E.1 KPMTM‘-IECI{ME HOPMaJlbHbI€ HaNnpAXXEeHUA O51A NINaCTUHDbI, 33KPEI1HEHHOI7I MO HYETbIpPpEeM KPOMKaM

KpVITMLIeCKOG HalpAxXeHue A4 ninactuHel B YCIIOBUAX OAHOOCHOIO HalpAXEeHHOIro COCTOAHNA (,EI,EVICTByI-OT TOJ1BKO
NPOoAOJibHBIE HOPMallbHbl€ HallPAXXEHNA G) BbIMNCIAETCA KakK

GC:EJSGCE : (E1)
rae &, — KoahdUUNEHT BAUAHUA NNacTUYHOCTN,
ecnn <05, T0C =1
1+ E.'S ] f (E2)
ecnn f>0,5, 10 &=— ,
G, f?+0,25
f=——
Ot
Oce — KPUTUYECKOE HANpAXeHUe NNacTUHbl U3 abCONKTHO YNpyroro Matepuana,
r 2
t
Oce= Ks Kso _] ) (E.3)
\d
n°E y
K30_3(1 02y ANA cTanbHbIX KOHCTPYKUNK Ko=760000 Mlla;

ks — KO3 DULUNEHT YCTONYUBOCTK, OTPakatoLLUNin BMUSHWE YCIOBUIA 3aKpenneHnss KPOMOK U pacrnpeaeneHns Hanps-

XEHUW NO LWMPUHE NNAacTUHBI.
[Tpn 0<y <2 n o0 20,3 KOSPPULUNEHT YCTOUUUBOCTU BblYMCIIAETCA NO POpMye

k3=[1+0,42y+0,52y3+(0,6+a)‘m] C. (E.4)
rae a:a/d (PUCYHOK 13, a);
(=1 — KOSMOPULMEHT 3alleMNEHNS, YYUTLIBAKOLLWA YCINOBUA 3aKpPENNEHUSA NNacTUHBI MO KPOMKaM;
na nnactnH c o. > 0,7 MOXHO CYUTAaTb

K = [1 +0,42v+ 0,5273] .. (E.5)

[Tpn v>2 B BblpaXeHue (E.3) BMeCTO d crneayeT NoACcTaBNATh dE:2d/y, a KOAPPULNEHT K, BEIMUCNATE MO POPMY-
nam (E.4) unu (E.5), noactaBnas tyga y=2 (PUCyHOK 13, 6).

3HadeHune KoadbdpuuneHTa 3aemMneHna (, 3aBUCUT OT YCITOBUIA 3aKpenneHna NnacTuHbl No Hanbornee cxXaTon KpoM-
ke. Ecnun 3anac yCTONYUBOCTU CMEXHOIo afieMeHTa (MpUcoeaUHEHHOro K CXXaToON KPOMKE) HEU3BECTEH UK ero noBegeHune
TPYAHO NpeacKkasyemMo, To cneagyeT npuHumMaTh C="1. ECNU CMeXHbIN aneMeHT nMeeT OonbLUNIKA 3anac YCTONYNBOCTH, YEM
paccyUTbiBaeMada nNnacTuHa, TO 3Ta CBA3b MNOBLILLAET €€ YCTOUYUBOCTL, YTO YYUTbIBAETCA KOIPPULNEHTOM C, KOTOPLIN

paBeH

;2
Vis

C=1+ (E.0)

rae v=0,4+0,07y ; 10+/;

bt> . o dt?
3 AN CTEHKN ABYTaBpOBOMW Oankn u js= e

d n t— pasmepbl ceYeHUs paccYUTbiBaEMOU NNACTUHBI;
b nt, — pasMepbl ceveHUa NnacTUHbLIL, NPUCOEeANHEHHOW K ee Hanbonee cxaTon KpoMke (PUCYHOK 13 B, T, A).
KpUTnyeckoe HopManbHOE HanpaXeHue ¢, 4Na /i—TOW NaHenun NnacTUHbI, NoAKpenneHHOW pedbpamu, BbIMUCNAETCS,

KaK ¢,.,=0, No popmynam (E.1)—(E.5), B KOTOpbIe cneayeT noactaBnATe d=d,a=a; y=v;. & N d; — COOTBETCTBEHHO, MNpPO-
LONBbHBIN U NONEPEYHbIN pa3Mepbl NAaHENN (PUCYHOK 14).
—CINU ANSA NaHenu v,>2 B BblpaXeHue (E.3) BMecTo d; cnegyeTt noacTaBnAaTh d,,=2 d,-/y,,-, a KO PUUKNEHT K, BBIYUCNATL
no cdoopmynam (E.4) unn (E.5), noagctaBnaa tyaa y=2 (pUcyHokK 12, 0). Ecnn Hanbonee cxartaa KpoOMKa NaHenu SBnaeTcs
KPOMKOW NNacTUHLI, TO C=C,, €CNKN OHa cBA3aHa ¢ pebpoM OTKPLITOrO cevyeHnd, To crneayet cdutaTtb (=1, eCcnn oHa
CcBA3aHa ¢ pedbpoM 3aMKHYTOro ceveHua, 1o (,=1,4. ECnn 3anac yCTOWYNBOCTU CMEXKHOIO aNeMeHTa HEU3BECTEH UMK €ro

noBeAeHne TPYAHO NpeacKasyemo, To crneayeT npuHumatb (=1,

Js= 01151 CTEHKM M nosica kopobuaToh 6anku;

E.2 KPMTM'-IECI{OE KaCaTeJibHOE€ HalNnpAXeHNne A5NA niacCrtuHbl, 3al{p9I1HEHHOﬁ NO YeTblIpeEM KPOMKaM

KpMTW—lECI{OE KaCaTellbHOE HalpPAXESHNE OJ1A4 MNMJaCTHUHBI, HaXOﬂ,ﬂLLl,er‘ICFI B YCITIOBUAX YACTOIO CABWIa (ﬂ,eﬁCTByI-OT
TOJ1BKO KaCaTeJlbHbIE HallPAXEHWNA T), BBIMNCITACSTCA KakK

Tc:é»srce ) (E-7)
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rae Koo PULNEHT BITUAHUA NNAaCTUYHOCTHA Ss BLIMUCIIAETCS MO dopmyne (E.2), B KOTOpOU

T
fm— (E.8)
0,6 G5
Tee — KPUTUYECKOE HaMpsKeHWe NNacTUHbl 3 aDCONOTHO YNpyroro Mmatepuana,
2
t
Tce:kthU[E] : (E.9)
[Tpn o 20,3 KOSPPUUNEHT YCTOUYUBOCTU BLIMUCITAETCHA C MOMOLLBIO BhIpaXXeHUs
F N2
d _

k.=11,3+11 ;] G (E.10)

C.=1,1+1,3 B 3aBUCUMOCTU OT XKECTKOCTU 3aKpenIeHNa KPOMOK NNacTUHLl. ECNKU OLEHNUTL XXEeCTKOCTb 3aKpeneHns
He NpeAcTaBNAeTCA BO3IMOXHbLIM, TO cneagyeT npuHumaTb {.=1.

KpuTnyeckoe KacartenbHble HanpsaXeHue 4ns I-TO naHenu NnacTUHbl B YCITOBUAX YNCTOIO caBuUra (4enCcTBYHT TOSb-
KO KacaTernbHble HanpsaXeHUsa T) BblUUCNAETCA Kak T.,=T. No popmynam (E.7)—(E.10), B KOTOpbIe cneayeT NoACTaBNATb
d=d;n a=a;

E.3 KputTnuyeckoe Hanpsi:keHue Ans nNnacTUHbI, 3arpy»eHHOW MeCTHOW NonepevyHon Harpy3Kou

KpuUTu4eckoe HanpsXeHue Anda nnacTUHbl, 3aKpenneHHOW No YeTbIPEM KPOMKaM U 3arpy>XeHHOU MECTHOW nonepey-
HOW Harpy3kou (4eNUCTBYOT TONIbKO HOpMalbHble HAanNpsaXXeHUa ¢, ) BbiMUCNAeTca no hopmyne

Ozc= E.»sczce : (E-11)

Ozce .
O '

O, — KPUTUMYECKOE HaNpPsXXeHWe nNnacTUHbl U3 aDCOMNOTHO YNpyroro Matepuana npu nokarnsHOM Nonepe4yHoM Harpy-

rae &,  BblMucnaeTcs no chopmyne (E.2), B KOTOpPOU f=

XKEHUU )’
GZCE:kSZKSO[E] ) (E.12)
K., — KOIPPULMEHT YCTONHUBOCTU, KOTOPBLIWM NpU ¢.=0,5 BbIMUCNAETCA No hopmMyne
3+1,49%  03+1,259"° _
K, = — - , (E.13)
C, 49 o 439
Fils 8=g;

c, — npuBegeHHasaA LWNPUHa 30HbI pacnpeaeneHna MecTHOW Harpysku (A.8) (npunoxeHue A).
KpuTudeckoe HanpaXeHne ana /-TOU naHenu NnacTuHbl B YCNOBUAX MECTHOIMO CXaTua (4eUCTBYHOT TOJBKO Nnonepey-

Hble HOpMalbHble HaNPAXeHUA G,) BBIMUCNAETCA KaK G,.,=0,. N0 popmynam (E.11) — (E.13), B kKOTOpLIE crneayeT NnoacTaB-
nAaTb d=d; n a=a;,

E.4 Kputuueckoe HopManbHoe HanpsiXeHue and NnacTUHbl, 3aKpenneHHOU No YeTbipeM KpOMKaM U YKpen-
NeHHoun pebpamu

KpuTndeckoe HopmMmarnbHOE HanpsXXeHne AN NnacTUHbL, YKpenneHHon / npofonbHeIMKM pebpamu, Haxoasllencs B
YCITOBUSAX OJHOOCHOIO Harnpsi>KeHHOro COCTOAHMSA (AEeACTBYOT TOMNBKO NMPOAOIbHbIE HOPMaribHble HaMNPSKEHUA G) BbIMUC-
nsAeTcs Kak

O¢r= E.»s Ocre ( =N 4)

GCZ e .
'

rae &, BblMUcnsaeTcs no coopmyne (E.2), B KOTOPOU f=

Ot
Ocre — KPUTUHECKOE HallpPAXEHUE MNMIaCTUHBbI C pe6paMM N3 abCoOnOTHO YIPpyroro Martepualia

(E.15)

N2
Gcre:(ks+krs)KsU _] :

34ech KOS PUUNEHT K, BbluncrnaeTca no popmynam (E.4) unu (E.5). KoepmUUNEHT K., HaxoaUTCA No oopMyne
8

0,28,

f
krS:(1—0 67+0,157) o Z} sin{m )] =)
] ] f

12J,
dat3’
J,r— MOMEHT VIHele,MVI pe6pa, I{OTOpblﬁ OJ1A ,EI,ByCTOpOHHero pe6pa BblMANCITAeTCHA OTHOCHUTel1bHO OCH y, J'IE)I{aLLl,eVI Hda

CpeAUHHOW NNTOCKOCTU NNACTUHLI, @ OAHOCTOPOHHEr0 — OTHOCUTENBHO OCH V4, COBNagarLllen ¢ NOBEPXHOCTLIO NNAaCcTUHBI,
K KOTOPOW NpuBapeHo pedpo (CM. pUCYHOK 13, A4, €).

ae  Jr=
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h.
Bi=—
T d

=12, 3..., [ —nopagKkoBbll HoMep pebpa OT Handonee CXKaTon KPOMKK NIacTUHbI.
O6o3Ha4yeHWe pasmepa N; Ana pebep oTKPbITOro U 3aMKHYTOro NPoduisa NokasaHo Ha PUCyHKe 13, B, T.

E.5 Kputuueckoe KacarenbHoe HanpsxeHue And nNNacTUHbI, 3aKpenfieHHOW MO YeTbipeM KPOMKaM U yKpe-
nrneHHoun pedpamu

KpuTudeckoe kacaTtenbHoe HanpsXeHue ANa nnacTuHbl, YKpenneHHon / npodonbHBIMU pebpamMin, HaxoasLwenca B
YyCNOBUAX YUCTOro cABUra (4eUCTBYIOT TONbKO KacaTerNbHble Hanps»XKeHUs T) BbIMUCNAETCS Kak

T, = CsTore (E.17)
rne &, BbluucnseTcs no opmyne (E.2), B KOTOpoi f= OT;T;T ,
T, — KPUTUHECKOE HanpshkeHWe nnacTuHbl ¢ pebpamu n3 abcontoTHO yNpyroro Marepuana
.
Toro= (Kot Ko ) Koo 5] | (E.18)
KoappuumneHT K, Bbluncnaetca no popmyne (E.10), a k.. — |;o dhopmyne
K = Ojfj"’i [sin(:n: B,-)r. (E.19)
=1

E.6 KPMTM‘-IECI{OE HOPMAJIbHOEC HalnpAXeHUue AnA niaCrtuHbl, 3aKp9I1HEHHOﬁ No TpeM KPOMKaM

KpuUTudeckoe HanpaXeHne Ana nacTUHbI, 3aKpenneHHOU Mo TPeM KPpOMKaM, B YCIOBUAX OAHOOCHOI0 HanpaXeHHO-
0 COCTOAHUA BbiMUcNsAeTca no popmynam (E.1)—(E.3), B KOTOPLIX KOIPPUUNEHT YCTONHUBOCTU K, NpU o. = 0,/ HaxoauTcs
cnepyrownm obpasom:

npn —1<y<0 | K,=0,11-0,08;

non 0<vy<15 . k.=011+0 04y, (£.20)

34ecb napaMeTp ¥ BblYUCIAETCA No opmMyne (69) ¢ ydeToM yKasaHun 7.5.3.3.
E.7 YcnoBua yCTOMYUBOCTU NNACTUHLI ANA YaCTHbIX Cly4yaeB Harpy»XeHus

[na npeaBapuUTenbHbIX OUEHOK YCTOMYUBOCTU NNACTUH MOXHO UCMNONBb3OBaTh YCNOBUA, OCHOBAHHbLIE Ha MOJ10Xe-
HUW. eCrnn G.= G UNN 1.2 0,66, TO BLINONIHEHUE YCNOBUA MPOYHOCTU rapaHTUpPyeT YCTOMYMBOCTL NacTUHbL. X MOXHO
NPUMEHATL KaK AnA BCeW NNacTUHbI, Tak U ANA OTAEeNbHBIX ee NaHenen. Ecnu 3T ycnoBUA He BLIMONTHAKTCH, TO CreayeT
BbINOSTHUTL NOATBEPXKAEHNE YCTONYMBOCTU NO NONTHOU METOAUKE.
CCINW NNacTUHa, 3akpenneHHas no YeTbipeM KpoMKaM, 3arpyxeHa B OCHOBHOM NpoAONbHBIMW HOPManbHbLIMU Ha-
NPSXKEHUAMUN, a KacaTeNbHble U NoNepeYHble HopMarnbHble HAaNPAXeHUA NpeHedbpeXnMo Mansl, TO ee YCTOUYNBOCTL OyaeT
rapaHTUpOBaHHO obecneyeHa Npu cneayroLlmnx ycnoBUax:

- NpU paBHOMEPHOM cxXatumn (y=0), ecnu d/tg 50N+;

- MPU YNUCTOM KU3rndbe (y=2), ecnu d/t£ 120M+,
roe  d— WupUHa nhacTUHbl (PUCYHOK 12, a);

{ — TOnNLMHA NNnacTUHbI,

T]T:\{ OT0 /GTJ

o10=240 Mlla;

Or — Npepen Teky4ecTu MmaTepuana KOHCTPYKLUMN.

CCNU NracTUHa, 3akpenneHHaa no YeTbipeM KpOMKaM, 3arpyeHa B OCHOBHOM KacaTelnbHbIMU HanpsXXeHUAMK, a
OCTanbHble KOMMOHEHTbLI HaNpPAXeHHOro COCTOAHUA NPeHEdPEXUMO Manbl, TO €e YCTONYMBOCTL OyAeT rapaHTUPOBaHHO
obecneYveHa Npu yCcrioBumn, ecnu d/tﬂ 70M7.
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[TpunoxeHue X
(pekoMeHayemoe)

Mpenenbl BBIHOCIMBOCTYU Y3NOB MeTaNNMYeCKUX KOHCTPYKLIUIA

Tadbnunya X1 — Knaccudpukanma yanos MeTanim4yeckmx KOHCTPYKUUW NO YPOBHAM KOHUEHTpaUNKU HanpsXXeHUN
3 AGRH
CKU3 y3Jla OnucaHue y3JI1a TexHn4eckKkne YCJI10BHA AT
Rn
KpoMKa NpoKaTHOro fincTa unm [azoBad peska 125
npoodund, nocne TeEPMUYECKON
DK ABTOMaTK4YecKasa nnasmeHHaga unu 140
nasepHagd peaka
KpomKa npokaTHOro nucta, o0-
pe3aHHad HOXXHULaMN UNU TU- — 100
NbOTUHOW
BbICBEPNEHHOE OTBEPCTUE UNN Hanpsa)eHna no ce4YeHnto HETTO. 195
HeCKONbKO OTBEPCTUN. d<01B a>»2d c>2d
Pac4yeT no ceyeHunto OpyTTO OC-
HOBHOIO NUCTa UMK HaKnagKu.
bonToBoe COoelNHEeHWNEe Ha BbICO- ﬂ,ByCTODOHHVIe Haknaaku (a]I B) A 160
KOMPOYHbIX BOMTaX C KOHTPOIU- OAHOCTOPOHHUE B CEYEHUU C NOA-
PyeMON 3aTAXKON (PPUKLMOHHOE | knenneHnem (r)
COeJUHEHNE)
[ 1nockoe OAHOCTOPOHHEE coeau- 140
HeHue (D)
PacyeT OCHOBHOW NNacTUHbI UK
Haknagku nNo ce4YeHuto HETTO. 100
Yanbl TUNa a, B, I
BonToBoe coegnHeHne Ha born-
Tax, paboTaloWmx Ha cpes. 3Ha- To xe. [Inockoe ofHOCTOPOHHEE
KOMOCTOSIHHBIV LMK HarpyeHus | coeauHeHue (6), coefiuHeHmne ¢ 80
oaHUM psaom dbonToB (A4)
PacueT 6onTa Ha cpes (At,) 112
Py4Haqa nnu nonyaBToMaTn4eckas 195
CTbIKOBOE cOeJUHEHNE NMUCTOB cBapka, ypoBeHb kayectsa C
WU TaBPOBOE C pa3genKou
KDOMOK MY NPOSONbHOM Ha- To Xe, ypoBeHb KadecTBa B 140
rpYy>KEHUN
Py ABTOMaTU4YecKasa cBapKa, yPOBEHb 160
kavyecTBa B
| lpoflonbHoe CoeANHEHNe - CBapka npepbIBUCTbIM LLBOM 70
CTOB YrNoBbIMW LUBaMK Oe3 P PEP
pasenku KpoMoK. HarpyxeHue
HOpMallbHbBIMWU HanpsaXXeHUAMU HenpepbIBHEIN LLUOB, YPOBEHL Ka- 195
MO BCEMY CEYEHUIO YectBa C
CoeluHeHNEe NUCTOB YITOBbLIMU
1iBamMKn 6€3 pasfernkm KpoMoK.

PasA P HenpepblBHada cBapKa yrnoBbIM
arpyXxeHune cABUroM npy LLBOM. PacyeT no KacaTenbHbIM 90
PaBHOMEPHOM pacnpeieneHnm |
KacaTeNbHbIX HanpAXXeHun no HanpAXeHAM B LWBE (Atgy,)

OMHe LWBa
[lpoaonNbHOE coeAUHEHUE THY-
y PacyeT No HopMalbHbIM HanpaKe-
ThIX NPOMPUNEN CTLIKOBLIMU LLIBA- P P 100

MW 6e3 pa3fenkn KPoOMoK

HUAM B OCHOBHOM CEHEHUMN.
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K MOKOBKE

AGR”
JCKN3 y3na OnuncaHue y3na TexHUu4eckme ycnoBus ATg
YpoBeHb KavecTBa B, C, bonee
TONCTLIW NMUCT C YKIIOHOM He bonee| 125
CTbIKOBOE coeJUHEHNE NMTUCTOB 12
CTbIKOBbLIM LLIBOM, C CAMMETPUY- |
HbIM pacnonoXeHWeM NMUCTOB NO
YpoBeHb KayecTBa B, bonee Ton-
TOMNLWKUHE Ny
CTbIA JIUCT C YKITOHOM He Donee 140
1:3
CTbIKOBOE coeUHEHNE NMUCTOB 30
Ha ocTaloLllenca noaknaake
[pun £, /1< 2 c yKNOHOM He Dornee 90
1.2
CTbIKOBOE coeJUHEHNE NMUCTOB
Pa3HOW TONLWUHBLI C O4HOCTOPOH- [Tpn t,/1<1,4, C yKNOHOM He Oonee 100
HUM CKOCOM, NOAKPENNEHHbIX 1:3, ypoBeHb KayecTBa C
NPOAONBHBIM SJIEMEHTOM
To e, NpU YpOBHE Ka4yecTBa CBap- 112
Horo wea B
CTbIKOBOE coeJUHEHNE NMUCTOB
a3HOW TOmLLMHbLI 6e3 cKoca
P ] = Mpu t,/t< 12 80
noAKpenneHHbIX NPoAONbHBIM
aNTEMEHTOM
['1oU ypOBHE Ka4yecTBa CBAPHOro 90
lwBa C
[lepeceyeHne NpoAOoNbHbLIX U NO-
TepeYHblX CThIKOBLIX LLBOB, NMpW
Harpy>XeHun nonepek CTeIKOBOIo
11Ba ['1oU ypOBHE Ka4yecTBa CBAPHOro 100
lBa B
CTbIKOBOE coeJUHEHNE ane-
MEHTOB U3 PAacCOHHOIo NpokKaTa, OTHOCUTENBHOE CMeLLEHNE KPO- 90
[1BYCTOPOHHASA cBapKa CTLIKOBLIM MOK Y LWBa He bonee 0,2t
LLIBOM
CTbIKOBOE coeUHEHUE KPYTTbIX o 80
TpyO Ha nogKnaaHoOM KonbLue
CTblKOBOE coeanHeHne TpyD C
o NOMOLLIbIO MydThHI (CMNOLLHOW — 30
ANANNRN ANARNNY U N3 ABYyX NONTOBU H)
[TpucoeguHEeHne Kpyrrnon TpyOobl o 50
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[IpooomkeHue mabnuubl >K.1

Topua pebpa n cBapHoro wBa

AG,
JCKM3 y3Nna OnucaHue y3na TexHU4yeckue ycnoBsud Mg"
n
YpoBeHb kavecTBa C,  /t>1 63
YpoBeHb kavyectBa B, {/t>" [
@ Haknagka, npuBapeHHas nodo-
S s BbIMU U oJTaHIrOBLIMU LLUBaMW. YpoBeHb kayecTBa B, t‘l 1< 80
PacyeT No HopMalbHbLIM Hanps-
XEHWUAM B OCHOBHOM 3MEMEHTE ObBapka TopLla Haknaaku C yBe-
- NIMYEHHBIM NPOAONbHBIM KaTETOM, 90
U mexaHun4veckasa odbpabdoTka
LLIBa B TOPLEBOWN YacTu
HaxnecTouyHoe coegUHEHWE NO- - 63
OOBbIMU LLBaAMU
PacyeT LLBa Ha cpes3 C yYETOM 63
TONbKO PN1aHroBbIX LWBOB( Atr,)
ggggaﬁzﬁugenemgiégecmq”Oe PacyeT No cyMMapHOMY CEUYEHUIO 50
> 10 MM 3N1EMEHTOB 1
PacyeT No cevYeHUo anemeHTa 2 /1
t,>t, cBapHOWU LLIOB MAET 10 KPOM-
KW NMUCTa TONLWWUHON {, YPOBEHL 63
t kavyecTtBa B, C
t, <t, cBApPHOW LLUOB A0 KPOMKWU
NNcTa TONLWKWHOWU {, YPOBEHb Kaye- /1
[TonepeyHoe pedpo unn coeaun- ctBa B, C
HEeHWe AnadparMmbl C NOACOM U "y }
CTEHKOWN Banku yrnosbiMu weamu | 1~ 1H,CBaAPHON LLIOB Ha pacCTOARMA
He MmeHee 10 MM OT KPpOMKU NTUCTA 30
TONWKUHON {, ypoBeHb KavecTBa C
t, <t, cBapHOWN LLOB HAa pacCcTOAHUN
He MmeHee 10 MM OT KPpOMKU NUCTA 90
TONWKWHON {, ypoBeHb KavecTBa B
LLloB ¢ 0AHOCTOPOHHEN pasaenkou
Ha NoAKNnaaKe, ypoOBEHbL Ka4eCTBa 70
C
TaBpoBoOe coeIMHEHUE C pasaen- .
KoﬁpHar >|<e|-|ﬂme none ei LuﬂBa Toxe, ¢ noABapkou kopHA, ypo- 30
| 24 P BEHb KavyecTBa B
LlloB ¢ ABYyCTOpPOHHEN pasgenkoun, 90
YPOBEHL KavyecTBa B
PacueT WBa Ha cpes (Ate,) 45
TaBpoBO€e coelUHEHNE, NBYCTO- PacyeT Nno OCHOBHOMY MeTanny, 63
POHHEE Des pPa3ieJiKi KPOMOK. YyPOBEHb Ka4eCTBa C
Harpy>XeHue nonepek LWBa
To Xe, ypoBeHb KadyecTBa B /1
[pn annHe pedpa donee 50 Mm 63
OkoH4aHuWe npojonbHOro pebpa [pu anuHe pebpa He bonee 50 Mm 30
c obBapkoun TopLa
[1pon mexaHuvyeckon obpabdboTke 90
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OkoH4YaHue mabnuupi K1

AG,
JCKMU3 y3na OnucaHue y3na eXHU4YeCcKne ycrnoBug A’c::
T OAQHOCTOPOHHWI YIINOBOW LLIOB (a) 40
JlnctoBOW aneMeHT 2 BCTaBleH
B OTBepcTUE arnemeHTa 1 n ob- . 5 . 50
BapeH No KOHTypy. PacyeT no HBYCTOPOHHMN yrnoBou OB (0)
HOpManbHbIM HAaNPAXEHUAM B
anemeHTe 1 [1BYCTOPOHHUIA LLOB C NOMHbIM 30
a) 6) B) nponnasneHUem (B)
[1pAMON yron 56

KocblHKa, NpuBapeHHas K KpoMKe
Harpy>eHHOW Nonockl CTbIKOBbLIM CKOC KOCBIHKM C YIIOM o He Bornee

R
AR LLIBOM 60° UNu 3aKkpyrreHne ¢ pagnycom 71
] He MeHee 50 MM
d

[loMBapKa cTepKHA K MUCTY d/t<?2 30

PacuyeT no wey (Ats,) 63
CTepXXeHb, BBApPeHHLIN B OTBEP-
CTUe B NNacTUHe. Harpyaka nepe-
[laeTcq Yepes LLOB

PacyeT No ceveHUo CTePXHSA 30
PacyeT no wBy (Ate,) 63
[lbucoegnHeHNe dhacOHHBLIX NPO-
punen K KocblHKe doNnaHroBbIMU
MU KOMOMHUPOBaAHHBIMU LLIBAMU
PacyeT no ceveHUo Npodung 56
CoeJWHeHWe YIMOBLIM LLUBOM. Pac- 45
[TpucoeanHeHne Tpybbl ¢ Nps- 4eT No cevYeHunto TpyOobl
MbIM 0DOpPe30M K KOCbIHKE. KOChIH-
Ka BCTaBlleHa B pa3pea TpyObl.
TorLnHa CTEHKU TPYyObl g
”‘_l 2 LlloB ¢ pa3genkon U NOMHbLIM MPo-
t=2+12 MM
nraBfeHnem CTeHKKN TpyObl. Pac- 56

4yeT No ceyeHunto TpyOobl

[TpucoeaunHeHmne TpyObl K THYyTON
KOCBIHKE UMW NPOYLUUHE. TOmMLLK-
Ha CTEHKWU TPpyObl {=2+10 MM

CoellMHeHWe yrNoBLIM LLUBOM. Pac- 30
4YeT No CeYEeHUto TPpyObl

HpMCOE}ﬂ,MHEHVIe KOCBIHKK

K TpyGe Pac4yeT no cevyeHunto Tpyool {1
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[TpunoxeHue W
(pekoMeHayemoe)

KoadcdhduumueHT npuBeaeHna npeaena BbIHOCIIMBOCTU K PACYETHOMY KOJIMYECTBY LIMKIOB

N1 Obwune nonoxeHus

N.1.1 OCHOBHOW XapakTePUCTUKOW HarpyXeHHOCTU MeTanTn4eckon KOHCTPYKUMKW C NO3ULUKMK pacydeTa Ha CONPOTUB-
NeHne ycTanocTu ABNsAeTCcA 3ajaHHasa rpynna knaccudpukauun (pexmnma) kpaHa. OHa XapaktepusyeTcsa YeTblpbMA Bapu-
aHTaMW cOYeTaHUM KnaccoB UCNOMb30BaHUA, N peXXUMoB HarpyxeHua no OCT 32579.1 (npunoxeHune A). 1o Knaccy Uc-

nonb3oBaHus onpeaenseTcs obLlee KONMMYeCcTBO LMKNOB paboThl KpaHa 3a cpok cnyxobl Cr.
[Mpouecc paboThl KpaHa cCOCTOUT U3 paboynx UmknoB. Co3gaBaemblii UMW MPOLIECC U3MEHEHUST HANPSKEHWIA B pac-

YeTHOW 30He ODYyCNnOBMIEH MAcCOW rpysa, 3Ha4eHUAMU AUHAMWUYECKMX Harpy3oK U CTPYKTypou Uunknia (Habopom 1 nocne-
LOBaTENbLHOCTLIO coBepLUaeMblX KpaHOM ABUXeHWN). BepoAaTHOCTHOE pacnpeaeneHne Macc rpy3oB onuckbIBaeTCcAa MMCTo-
rpaMMoON, KoTopas npeacrtaBnaeT cobon / nap 3Ha4eHUn Macc rpy3oB Q; U 4acToT v;, NMpUYeM zv,,-: 1. ['lo rucTorpamme

BblYMCAeTCs KOAdhDULNEHT pacrnpeaeneHmns Harpysok f'

rae Q—rpy3onoAbeEMHOCTE KpaHa.

Q
Kp: zvf — |
j

[TpuMep napamMeTpoB rMCTOrpamMm rpysoB An8 YeThlpex PEXUMOB HarpyXeHusa, Bel4UCIeHHbIX Ha ba3ze ODMHOMUATIb-
HOro pacnpepeneHuns, npuseaeH e Tabnuue U1 (pucyHok U1, Tabnuua N.1).

0 0,250,50 0,75 1,00

PucyHok 1.1 — lNpumepbl rucTorpaMmm rpy3oB gna pexxnmMoB HarpyxeHna Q1, Q2, Q3, Q4

Tabnunuya W1—TlapamMeTpbl TMCTOrpaMM rpy3oB, COOTBETCTBYHOLLUX YETLIPEM PEXUMAM HarpyXeHuss

3HaYeHNAa YacToT V; ANAa pexXnMoB
OTHocUTenbHble Macchl rpy3oB Q/Q
Q1 Q2 Q3 Q4
OT 0 pno 0,25 BKIHOM. 0,46 0,23 0,03 0
CB. 0,25 » 0,50 » 0,39 0,40 0,24 0
» 050 » 0,75 » 0,14 0,30 0,45 0
» 0,75 » 100 » 0,01 0,07 0,28 1,00

N.1.2 [na aHanunsa JonroBe4HOCTU KpaHOBbIX KOHCTPYKLMIA, B KOTOPLIX pasMax Hanps)KeHUn NponopLUMoHaneH nnu
B 3HAYUTENBHOW CTEMEHN 3aBUCUT OT MaccChbl NOAHUMAEMOro rpysa, LenecoobpasHo B 3anac HafgeXHOCTU CYUTaTb, YTO
KpaH paboTaeT B pexume HarpyxeHns Q4, To ecTb Bcerga ¢ HOMUHanbHbIM Fpy3oM. [1py 3TOM KJlacc UCMofb30BaHUA Bbl-
OupaeTcs Takol, KOTOPLIA COOTBETCTBYET 3a4aHHOM rpynne Knaccudukaumm. 3To ynpoLLaeT pacyeT, Tak Kak B STOM cry4vae

[ =1, n jaeT NOrpeLLIHOCTL B 3anac HaJeXHOCTH.
N.1.3 CTpyKkTypa LUMKNoB paboThl KpaHa pasfinyHa, HO A4S pacHeTa Ha CONPOTUBIIEHUE YCTaNIOCTU MOXET ObITb CMO-

AcJinpoBaHa C NOMOLLUBHO HECKOJIBKUX TUTMTNHHBIX CXEM. Kaxkagada TunoBasd cxemMa pa60qer0 LUUKITa rnpeicrtaBliAeT cobon

TocnefoBaTeNbHOCTL ABWXEHNIA, KOTOPas BbIMOMHAETCH KpaHOM OT Ha4yana nojgbema rpysa o0 MOMEHTa, Korja OH roToB
T0AHATE crnepytowuia rpys. Hadop ns K cxem popMupyeTca Ha OCHOBeE OMbITa SKcnyatauum nogodHbIX MaLluH, aHanunsaa

PY30OINOTOKOB WUJITKW Pe3yiiblaToB H86J'II-0,EI,6HI/II7I.

—CNW HeT AaHHbIX ANn4d 0O0CHOBAHHOro HasHa4eHus CXEM, TO B 3allaC Ha-

AEXHOCTU MOXET ObITb UCNONTb30BaHa OAHa UJTN HECKOJIBKO CXEM, INMPKN KOTOPbBIX B pacquHoi}i 30HE BO3HWKaAET HandonbLLNI

pa3mMax HanpsKeHW.
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Peann3auma TUNOBOW CXeMbl paboyero Uukna ¢ onpeaeneHHslM rpysomM npeacrtaBnsaetr cobon mogens padbodero
LIMKNa KpaHa WU Ha3blBaeTCAa XapaKTepHbIM TEXHOMoOrnvyeckum umknom (XTL). Takum obpasom, [ CTyneHen ructorpaMmmel

rpy3oB N K TUNOBLIX CXeM LMKNOB obpasytoT J WTykK XTLL. Ecnu Bce TUNOBLIE CXEMBI peannuayroTcs CO BCEMU Fpy3amMu, TO
J =/K. Ecnn ocobble Harpysku co3faroT pasMaxu HanpsaKeHWn B pacHeTHOW 30He CyLLeCTBEHHO NpeBbILLatoLLne pasMmaxiu OT
KOMOUHaLUWK Harpy3oK rpynn A n B, To Ansa nx ydeta MoryT ObITb AONONMHUTENBHO co3AaHbl ogWH nnu Heckonbko XTLL. [ns
kaxxgoro XTL| yctaHaBnnBaeTcA YacToTa |I; ero peanusauyum B npouecce aKkcnnyaTauun MalluHbl. 3TO 3HAYUT, YTO j—bil

XTLl B TedeHue cpoka cnyx0Obl nosTopAetca C;= |, Cr pas. [1pn 3TOM JONMXKHO ObITh sz =1 W, COOTBETCTBEHHO, ZC- =Cr.
/ /

N.2 MopgenupoBaHue 3KCNnyaTauMoOHHOIo HarpyeHusi KOHCT PyKLUY

B cooTBETCTBMU CO CTPYKTYPOR kaxaoro XTLI nocneaoBaTenbHO paccyYUTLIBAOTCSH 3Ha4€HUA HOMUHAMNBHBIX Hanpsi-
XXEHWNIA, BO3HMKAIOLLMX B paCHYETHOMN 30HE MPpU TeX KOMOUHAaLUSX HAarpy3oK, KOTOpble COOTBETCTBYHOT [ BUXXEHUAM, BbIMOMHS-
eMbIM KpaHoM. [1pn 9TOM onpeaenstoTcs He TONbKO MakcuMarbHble, HO U MUHUManbHble HanpsxeHusa (pucyHok .2). Ans
3TOro CNefyeT aHanM3npoBaTh TAKXKe «XOMNMOCTYHO» YacTb LUMKNa paboTkl KpaHa, rae BO3MOXHbI O0nbLINE Yribl OTKIMOHEHUS
KaHaTOB U NOBLILLEHHBIE YCKOPEHUSA MPU MYyCKax U TOPMOXKEHUSIX.

XTU 1 XTL 2 XTU j XTU J

f f

PucyHok 1.2 — lNpumepbl rpadpkoB U3AMEHEHUA HaNPAXEHUN B PACYETHON 30HE
NPW BbINONTHEHUU KpaHOM HEeCKONbKMX XTL

N.3 CxemaTusauua UMKNUYECKOTO HarpyxeHus

paPUK N3IMEHEHNA HanpsaXXeHUn B npeaenax ogHoro XTL cxemaTtusmpyetca METOAOM MOMHbLIX LIMKNOB. BO3MOXHO
UCMONb30BaHWe MeToAa «MOTOKOB AoXAA» («rain flow») ¢ KOPPEKTUPOBKOW NOCeAYoLWUX OpMyI ¢ YYETOM TOro, YTO B
3TOM cllyYae BblgenarTca NonyLUnKnbi.

Hna kaxporo XTL onpefendeTtca HanbonblUUA pasmax HanpsKeHWN AG; = Gpayj— Omin; 1 HAXOAUTCHA MaKkcUManb-
HbIN pa3Max HanpsPKeHUU Kak AG,, = Max(Ac)). [Lna pacyeta yrnoBoro wBa Ha cpe3 Ans kaxgoro XTL| BblMMcnAeTcs
ATJ; = Tma}{j — Tminj A Atmax = MaXx (ATJ,)

1na kaxgoro XTL BelMMcnAeTCcAa KOS PUUNEHT LIMKIMYECKOTrO HarpyxeHus

A€ Z; — KONMUYECTBO LMKIOB HarpyXeHus ¢ pasMaxom Ac;;, BbIABMNEHHBIX NPK cXemMaTu3aluu.

[Tp CyMMMPOBaHUN YYUTBLIBAKOTCH BCE LIUKNbI C pa3MaxoM HanpshkeHun Ac; unu At;, npesbllLatoLime nopor ycTa-
NOCTHOro noBpexaeHna Acy= 0,6A0Cry WK Atpg = 0,6 ATeg (PUCYHOK 15, B). 3aecCb ACGgy U ATrg— Npeaen HeorpaHn4yeHHoN
BEIHOCNMMUBOCTU, COOTBETCTBYIOLLUWMIA FOPU3OHTANIBHOMY YYaCTKy YCTanOCTHOW KPUBOW, KOTOPLIN BblMUCNAETCA Ha Dase M-
KNOB Ngy=5-10° LMKNOB Kak (pUCyHOK 15)

1 1
No |m m N | m
AGRU :AGEJ [—R p— AGR 0!4 111 ATRU :ﬁTEJ [—R — ﬁ’t}q 0!4 _ ( I/I ] 2)

[ns e3poBbix 6anok npu pacyeTe MO0 MECTHbIM HanpsXeHUsM KO3 MOULMEHT LIMKINUYECKOro HarpyXeHust MOXHO
NPUHUMaTb KakK

= (1+V"uy (1.3)

P
rqe v= —=—

Pa
P~ P, — Harpyska Ha Koneco npu ABuxeHUn 6e3 rpysa U ¢ HOMUHaMNbHBLIM FPY30M;
U, — KONUYECTBO KOMec, NPOXOASLLUNX Yepes pacHeTHYIO 30HY 3a OJWH MPOXOA.

[TpUONUKeHHBIE OLEHKU 3HAaYEHNI KO3 PULUNEHTA UNMKITUYECKOTO HarpyKeH1UA A4NA TUNOBLIX KOHCTPYKUNIKA NpuBee-
Hbl B Tabnuue 1.2,
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Tadbnunua W.2— 3Ha4yeHNa KoadhbdUUMEHTa UNKITUYECKOrO HarpyXeHna ¢ ANa pasnuyHbiX KOHCTPYKLNA

OnncaHne KOHCTPpYyKUMn n P3 C
[NaBHble Bankn MOCTOBLIX WU KO3MOBLIX KpaHOB 0e3 KOHconen (OonblumMe 3Ha4YeHUa Ang KpaHoB 1113
¢ OOMbWMMKW ANHAMUYECKUMIN Harpy3skamun, }KecTKMM NoaBECOM rpysa) ’ ’
[NaBHble Dankn KO3NoBbIX KpaHOB ¢ KOHCONAMU (OonbLlUne 3Ha4YeHUA And KpaHoB ¢ O0NbLUNMM 1514
OAVNHaMUYEeCKUMUN Harpyskamm) | |
CTpenbl U X000Thl NOPTaNbHLIX rPenPEpPHbIX I{paHOB1 1,3—1,5
CTpenbl 1 X060Tbl NOPTanbHBIX MOHTaXHbIX KPaHOB' 1,1—1,2
KONOHHBLI NopTanbHbIX rpendepHbIX I{paHOB1 1,4—1,5
Y3nbl COeANHEHNA rMaBHbIX U KOHLEBLIX DanoK MOCTOBLIX KpaHOB, Y3kl COEAUHEHWNSA XKECTKUX 1417
OMNOp C NPOSETHBIM CTPOEHUEM KO3MOBbIX KPaHOB? ’ ’
1 Ecnn MakcuManbHble HAlPAXEHWNA ornpedesieHbl C YMETOM PaCKaYMBaHWA Ipy34a,
2 Ecrnn B npruBodax nepeidBUXEHNA NCMNOJNb30BaHbBl HACTOTHBIE CUCTEMbBI YINPaAaBJIEHNA C CHHXpOHH3ELI,HEﬁ.

.4 KoadhdomnumneHTbl NnpuBeaeHUA npenenoB BbIHOCIIUBOCTU

[No pesynbrataMm o0paboTKn COBOKYMHOCTU Bcex XTL| BelMMCcNATCS KoadhdUUMEHTbl NpuBeaeHNS NPEeEeroB Bbi-
HOCIIMBOCTM K paCYETHOMY KOMNMUYECTBY LIMKITOB

- ""qm
CT AG;
kKoo=A|— > il |l——| N.4
no \NR ;HCJJ AGimax : (N.4)
C A )
"E.
K= — S w i |——| .5
nT Ne ;ng{ ATy (M.95)

34eCb CyMMUpOBaHUe npon3sognTcd no scem J XTLL
N.5 OueHka HeobXo0AUMOCTHU BbINOMHEHUA pacyeTa Ha CONPOTUBNEHUE YCTanoCcTn

Ina I'Ipe,El,BapVITEJ'II:HOI?I OUeHKW BO3SMOXHOCTU BOSHUWKHOBEHWNA YCTAJ1OCTHOIO MNMoBpexXAeHUA B y3J1ie MOXHO BOCIOJ1b-
30BATbCA Clie YRLWKWM yCIToBUEM

AGmmax = —— (.6)

rAe AGax= Omax— Omin — MaKCUManbHbINM pasMax HanpsaXeHWn B pacv4eTHOU 30HE;
C+ — KOnu4ecTBO LUNKNOB paboThl KpaHa 3a CPOK Crny»KObl, HaWAEeHHOE NO KNnaccy UCMONb30BaHNA, KOTOPLIA 0OYCoB-
NeH 3agaHHOW rpynnon pexnma padoTel KpaHa U peXMMOM HarpyxeHua Q4.
OcTanbHble 0003Ha4YeHMA AaHbl Beilwe. Ecnn ycnosue (1.6) BbINONMHEHO, TO A0ONTOBEYHOCTL Y3Nna B TeHYEHNE Ha3Ha-
YeHHOro pecypca obecnedveHa, 1 bonee nNogpoOHLIA pacyeT MOXHO He AenaTb. Ecnun ycnoBue He BLIMOMHEHO, TO cneayeT
NMPOU3BECTU pacyeT Ha CONPOTUBIIEHMNE YCTaNOCTU N0 METOAUKE, NpUBEAEHHON B rnase 8.
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buonuorpadgus

[1] 1ISO 20332:2008 Cranes — Proof of competence of steel structures (KpaHbl. INogTBepxaeHne HecyLlen cnocob-

HOCTU METaNMOKOHCTPYKLUNI)

[2] 1ISO 5817:2003 Welding — Fusion—welded joints In steel, nickel, titanium and their alloys (beam welding
excluded) — Quality levels for imperfections (CBapka. CBapHble coegUHEHUA U3 CTanu, HU-
Kend, TuTaHa U UX CNaBoB, MNOMYYEHHbIE CBAPKOW MNMaBneHneM (UCKIKYaa nyyeBble cnocoobl
CBapKW). YPOBHU Ka4yecTBa)

[3] 1ISO 16881-1 Cranes — Design calculation for rail wheels and associated trolley track supporting structure —
Part 1. General (KpaHbl. [1pOeKTHBIN pacyeT PenbCoBLIX NMyTEU U NOAAEPXKUBAKLLNX UX KOH-

CTpyKkumMn — Yactb 1: Obwme nonoxeHus)
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