MEXrOCYAAPCTBEHHbIN COBET NO CTAHBAPTU3ALIMM, METPOIOMMN N CEPTU®UKALIMK

(MIc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(Isc)
) FOCT
MEXFOCYOAPCTBEHHBIW
CTAHOAPT 33169—
2014

KPAHbI NTPY30MNOAOBEMHbIE

MeTannuyeckue KOHCTpPYKUUMN
NoarBepxaeHue HecyLwen CNOcCobHOCTH

(1SO 20332:2008, NEQ)

M3panue oduumanbHoe

Mocksa
Cranpaptundopm
2015


https://meganorm.ru/Index2/1/4293852/4293852413.htm

rocT 33169—2014

Mpeoucnosue

Llenu, OCHOBHbIE NMPUHLMMLI U OCHOBHOW NOPAAOK NPOBEAEHMA paboT Mo MEXToCyapCTBEHHON CTaHaap-
Tusauum yctaHoeneHsl B FOCT 1.0-92 «MexrocyaapcTBeHHaA cuctema craHaaptusauum. OCHOBHbIE NONoXe-
Hus» u FOCT 1.2-2009 «MexrocyaapcTeeHHas cucrema craHgaprudauuu. CtaHaapTbl MEXIOCyapCTBEHHbDIE,
npasuna U pekoMeHAaLUUn N0 MEXTOCYLapCTBEHHON cTaHaapTu3auuu. MNpaBuna pa3paboTku, NPUHATUSA, NPK-
MEHeHUs, 0OHOBNEHNS U OTMEHbI»

CeeaeHuAa o cTaHaapTe
1 PASPABOTAH 3akpbITbiM akuuoHepHbIM 06wwecTBoM «PATTE» (BAO «PATTE)
2 BHECEH ®epepanbHblM areHTCTBOM MO TEXHUYECKOMY PEryNMpPOBaHUIO U MeTporiorumn (PoccTtaHapr)

3 NPUHAT MexrocyaapcTeBeHHbIM COBETOM MO CTaHAapTM3auuuM, METPONorMM U ceptudukaummn (npo-
TOKON OT 5 aekabps 2014 r. Ne46)

3a NpUHATUE NPOroNocoBany:;

KpaTkoe HaumeHoBaHWe cTpaHbl Kog cTpaHsbl CokpalleHHoe HauMeHOBaHWe HaLMoHarnbLHoro opraHa
no MK (MCO 3166) 004-97 no MK (UCO 3166) 004-97 Mo cTaHAapTU3aLmMn

ApmeHus AM MuHakoHoMukn Pecnybnuku ApmeHnus

Benapycb BY loccrangapt Pecnybnukn bBenapycb

KasaxcTaH Kz locctangapt Pecnybnukmn KasaxcrtaH

Kupruaums KG Kbiprelactrangapt

Poceus RU Poccranpgapt

TagXukuctaH TJ TapXuKkcTaHgapT

Y3bekucTaH uz YacTangapt

4 TMpukazoM deaepanbLHOro areHTCTBa N0 TEXHWUYECKOMY PEryfiMpoBaHUI0O U METPONOruU OT 24 UIOHA
2015 . Ne 804 -ct mexrocyaapcTBeHHbiln ctangapt FOCT 33169-2014 eeeaeH B AENCTBUE B KAYECTBE HALUO-
HanbHoro ctaHgapra Poccuickon ®eaepauun ¢ 1 aHBaps 2016 T.

5 Hacroswumit ctTaHaapT COOTBETCTBYET MeXAyHapoaHOMY ctaHaapty ISO 20332:2008 Cranes — Proof
of competence of steel structures (KpaHbl. MoaTBepxaeHne HecyLen CNOCOGHOCTU METANNOKOHCTPYKLIUN.)
CTteneHb cOOTBETCTBUA — HeakBuBaneHTHas (NEQ)

6 BBEJEH BINEPBbIE

UHpopmayus 06 UMEHEeHUSIX K HacmosweMmy cmaHdapmy nybnukyemecs e exe200HoM uHgopmayu-
OHHOM yKa3amene «HauyuornanbHbie cmaHdapmbl» (M0 COCMOAHUI0 Ha 1 aHeaps mekyulez0 200a), a mekem
U3MEeHeHUll U rMonpasoK — 8 eXeMECSYHOM UHGOPMaUUOHHOM yKasamene «HayuoHanbHbie cmaHAapmbiy.
B cnydae nepecmompa (3aMeHbl) Unu ommeHbl Hacmoswez0 cmaHdapma coomeemcemayiouiee yseoomiie-
Hue 6ylem onybrnuKoeaHO 8 €XeMEeCAYHOM UHGhOPMaUUOHHOM yKasamerne «HayuoHanbHble cmaH0apmbiy.
Coomeemcmeyrowjas UHopmayus, yeeOoMIeHUe U mMeKcmbl pasMewyalomest makxe 6 UHOopPMayuoHHOU
cucmeme obuwjez0 nonb308aHUs — Ha oguyuanbHoM calime dedeparnbHo20 azeHmemea o MexHU4eCcKomMy
peaynupoeaHuio U Memposoa2uu 8 cemu ViHmepHem

© CrangaptuHdopm, 2015

B Poccuiickoit egepauun HaCTOALLMI CTAHAAPT HE MOXET ObITb NOMAHOCTBLIO UMM YAaCTUYHO BOCNPOU3-
BEleH, TUPAXXUPOBAH U PaCNPOCTPaHEH B kayecTse 0hmumMansHOro u3aaHusa 6es paspeweHua deaepanbHoOro
areHTCTBa Mo TEXHUYECKOMY PEryriMpoBaHuio U METPOISIOrUm
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BBepeHue

Llensto paspaboTku cTangapTa SIBMSETCA COBEPLUSHCTBOBAHME U YHU(PUKALIMA METO/I0B NOATBEPXKAEHUA
paboToCnoCOGHOCTM U AONFOBEYHOCTU METANNMUYECKMX KOHCTPYKLUIA KPAHOB B 3aBUCMMOCTH OT YCIIOBUI UX IKC-
nnyatauuu. CtaHgapt 6asupyetcs Ha npuHumMnax u merogax 1ISO 20332:2008 Cranes — Proof of competence
of steel structures (KpaHbl. MoaTBEpXKAEHUE HEeCYLLEN CNOCOBHOCTU METANMOKOHCTPYKLIMIA), @ TaKoKe OTAeNbHbIX
nonoxenuax EN 13001-3-1:2012 Cranes — General Design — Part 3—1: Limit States and proof competence of
steel structure (Be3onacHOCTb rpy30noaAbEMHOro kpaHa. Obwme TpeboBaHus K npoekTuposanmio. Yacts 3—1.
MpeaenbHOe COCTOSIHWUE U NOATBEPXKAEHUE COOTBETCTBUA CTaNbHbIX KOHCTPYKLUMI) u HopM FEM 1.001 (10.1998)
Rules for the design of hoisting appliances (Mpasuna npoekTupoBaHus NOALEMHBIX YCTPONCTB). Mpu paspaboTtke
NPOEKTAa YUTEH OMNbIT OTEYECTBEHHOIO KPaHOCTPOEHUS U AEUCTBYIOLLIME HOPMATUBHBIE OKYMEHTbI POCCUIACKOM
denepauuu.

Hacrosimii ctaHaapt npumeHsieTca coBmecTHo ¢ FOCT 32579 Kpanbl rpysonoabemHbie. MpuHumnbl
hOPMMPOBaHMA PACHETHBIX HA IPY30K U KOMOUHaLMI Harpy3ok (4actu 1—5).
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M E X IFTOCVY OAPG CT BETUHHUBbB 1 C TAHAODAPT

KPAHbI TrPY3ONOABEMHbIE

MeTtannuuyeckue KOHCTPYKLUN.
MoareepxaeHne Hecywen CNOCOOHOCTH

Hoisting cranes.
Metal structures. Proof of competence

Data BBegeHna — 2016—01—01
1 O6nacTb npuMeHeHus

HacTosiwmii ctangapt yctaHasnueaet obume ycnosus, TpeboBaHuA, METOAbLI U 3HAYEHUA napame-
TPOB, HEOOGXOAWMbIE ANS NOATBEMKAEHMA PaboTOCNOCOOHOCTU METanNU4eCKuX KOHCTPYKLMUIA rpy3onoab-
€MHbIX KPaHOB.

Hacroawmii ctaHgapT pacnpocTpaHAeTCA Ha MeTannuMyeckue KOHCTPYKLUW rpy3onoAbeMHbIX KpaHoB
BCEX TUMOB M MOXET ObITb NCNOMNB30BAH NPY NPOEKTUPOBAHUM APYTUX NOABEMHO—-TPAHCMOPTHBLIX MawuH. Pac-
YeTHble MeTOAbl NOATBEPKAEHUA PaboTOCNOCOOHOCTHU, NPEACTABIIEHHbIE B AAHHOM CTaHAapTe, NPUMEHUMbI
AN KOHCTPYKUMIA, TEMNepaTypa KOTOPbIX B MPOLiecce aKkcnnyaraumm He npesbiwaeT 200 °C. CneunanbHble BO-
NpPoCkl NOATBEPKAEHNSA PABOTOCNOCOBHOCTM METANNUYECKUX KOHCTPYKLIMIA KPAHOB OTAENbHbIX TUMOB UMK 3KC-
nnyaTupyembix B 0CODbIX YCIIOBUSIX B HACTOSALLEM CTAHAAPTE HE PaCCMaTPUBAIOTCA.

2 HopmaTtuBHbIe CCbISIKN

B HacTosiLLeM cTaHAApTe MCNONb30BaHbI CChINKK HA CNEAYIOLLME CTaHAAPThI:

FOCT 2.106—96 EaunHan cuctema KOHCTPYKTOPCKOW AOKYMEHTaLUMKW. TeKCTOBbIE JOKYMEHTbI

FOCT 15150—69 MawmHbl, npubopbl M Apyrue TexHudeckue usgenus. UcnonHeHns ans pasnuytbiX Knu-
MaTU4EeCKUX panoHoB. KaTteropum, ycnoBus 3KCnnyataumm, XpaHeHUsi U TPAHCNOPTUPOBAHUS B YacTU BO3AEN-
CTBMA KNUMATUYECKMX PaKTOPOB BHELLHEN Cpeabl

FOCT 22356—77 BonTbl U raku BbICOKONPOUHbIE U LWaKObl. O0LIMe TeEXHUYECKMEe YCNOBUS

FOCT 25346—89 OcHoBHbIE HOPMbI B3auMo3amMmeHsiemocTu. EquHas cucrema aonyckos u nocagok. O6-
LLME NOSIOKEHUSA, PAAbI A0NYCKOB U OCHOBHBIX OTKMOHEHMUIA

FOCT 28870—90 Cranb. MeToabl UCNbITAHUSA HA PACTSXKEHUE TONCTONUCTOBOIO NpoKaTa B Hanpaene-
HWUN TONLUHBI

FOCT 32578—2013 KpaHsbl rpysonoabeMHble. MeTannuieckue KOHCTpykuun. TpeGoBaHus k MaTepuanam

FOCT 32579.1—2013 KpaHbl rpysonoabemHble. MNpuHumunbl (hOPMUPOBAHUA PACHETHBIX HArPY30K U KOM-
GuHauui Harpy3ok. Yactb 1. OBuwme nonoxeHus

FOCT 32579.2—2013 KpaHb! rpy3onoabemMHbie. MNpuHumnbl GOPMUPOBaAHUA PaCYETHBIX HAarpy3oK U KOM-
GuHaumii Harpy3ok. YacTb 2. KpaHbl CTpenoBble CaMOXoHble

FOCT 32579.3—2013 KpaHbl rpysonoabemHble. MpuHUunbl hOPMUPOBaHUA PaCHETHBLIX HAarpy3oK n KOM-
GuHaumii Harpy3ok. YacTb 3. KpaHbl 6aLueHHble

FOCT 32579.4—2013 KpaHbl rpy3onoagbemMHbie. MpuHUmnbl hOPMUPOBAHUSI PACYETHBIX Harpy30K U KOM-
GuHaumii Harpy3ok. YacTb 4. KpaHbl cTpenoBble

FOCT 32579.5—2013 KpaHbl rpysonogbemMHbie. MpuHUmnbl OpMUPOBAHUSI PACUETHBIX HArpy30K U KOM-
GuHaumii Harpy3sok. YacTb 5. KpaHbl MOCTOBOIO TUNA

NMpunMevyanune — T[lpu NONb3OBAHUM HACTOAWMM CTaHAAPTOM LenecoobpasHo NpPOBepUTL AelicTBUe
CCBITOYHLIX CTAHAAPTOB B MHOPMaLMOHHOI cucTeMe obLiero Nonb3oBaHU — Ha oduLMansHoM caifte defeparntHoro
areHTCTBa NO TEXHUYECKOMY PEerynupoBaHuio U METPONOrun B ceTh VIHTEPHET MK MO eXerogHoMy WHGpOpMaLUOHHOMY
yKkasaTenio «HauuoHanbHble cTaHAapThi», KOTOPLIA ony6nukoBaH No COCTOSIHUIO Ha 1 AHBapA TekyLero roaa, U no Bbi-

UspaHune opuumanbHoe
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nyckam exeMecsiMHOro MHHOPMaLMOHHOIO ykasaTens «HaumoHanbHble cTaHaapTL» 3a TeKywuid rof. Ecnu ccbinoyHbli
CTaHfapT 3aMeHeH (MU3MEHeH), To NpU NOSb30BaHWKA HACTOALMM CTaHAapTOM cneayeT pyKOBOACTBOBATLCS 3aMEHSIOLUM
(M3MeHeHHbIM) cTaHAapToM. ECrin cebinouHblil cTaHAapT OTMeHeH 6e3 3amMeHbl, To NONoXeHWe, B KOTOPOM /laHa cebifika Ha
Hero, NPUMEHSIETCS B YacTK, He 3aTparuBatoLLeid 3Ty CChSIKy.

3 TepMuHbI U onpeneneHust

B HacTosiLem ctaHgapTte npuMeHeHbl TepMuHbl N0 FTOCT 3257911, a Takoke cneaylowme TeEPMUHbI C COOT-
BETCTBYIOLLMMU ONPEAENEeHNSMMU:

3.1 pa6oTocnocoBHOCTb: CnOoCOOHOCTb KOHCTPYKLUMW B Mpeaenax yCTaHOBMIEHHOIO pecypca BOCMpU-
HUMaTb Harpy3ku, NpeayCMOTPEHHbIE NPOEKTOM, 6e3 HapyLIEeHUA NPOYHOCTH, YNPYroW YCTOMYMBOCTU M COMPO-
TUBMEHUS YCTamnocTu.

3.2 ycnosue paborocnoco6HoCcTH: YCnoBMe, 3anucaHHoe B popMe HepaBeHCTBA, YCTaHaBNUBAIOLLEro
COOTHOLLEHMSA MEX Y PacYETHbIMU U NpeaenbHbIMA HANPSDKEHNSAMU UMM CUNAMK, BbINOSTHEHUE KOTOPOrO C Bbl-
COKOI BEPOATHOCTLIO rapaHTUpYeT o6ecneveHne paboTocnoCoBHOCTM KOHCTPYKLUKM NO OAHOMY U3 KPUTEPUEB.

3.3 yCTOWYMBOCTL (ynpyrasi yCTOMUMBOCTb): CNOCOOHOCTb KOHCTPYKUMM NOA AENCTBUEM Harpy3ok,
NPeAyCMOTPEHHbIX MPOEKTOM, COXPaHSATb NEPBOHaYanNbHY0 (hOpMy paBHOBECHOMO A(POPMUPOBAHHONO COCTO-
AIHWA W YNPYro BOCCTAHABNMBATL €€ NOCne ManbixX OTKMOHEHWA.

3.4 conportuBnenune ycranoctu: CnoCOGHOCTb KOHCTPYKLMU BbiAEPXaTb 3a4aHHOE KONMUYECTBO LM-
KIOB Harpy»eHus ¢ onpeaeneHHbIMM napameTpamy 6e3 BO3HUKHOBEHUSA YCTaNIOCTHbIX TPELUMH.

3.5 npegenbHas cuna: MakcumansHOe 3Ha4YeHne Cunbl, AENCTBYIOLLEN HA SNIEMEHT KOHCTPYKLUK, NpK
KOTOPOM 06ecrneyeHo BbINOMHEHUE OIHOTO U3 YCIOBUII paboTOCNOCOOHOCTH.

3.6 npegernbHoe HanpsbkeHue: MakcumanbHOE 3HAYEHME HANPSHKEHUSI B SMEMEHTE KOHCTPYKLUUK, NPy
KOTOPOM 06ecrneyeHo BbINOSHEHUE OJHOTO U3 YCIOBUII paboTOCNOCOGHOCTH.

3.7 pacyeTHas cuna: 3HayeHue Curbl, AENCTBYIOLLEN HA 3NIEMEHT KOHCTPYKLMK, BbIMMCAIEHHOE NO onpe-
JeneHHoN koMBuHaLUMKn Harpy30K B COOTBETCTBUM C NpaBUNamMu pacyeta no MeToay npeaenbHbiX COCTORAHUN
UnK1 J0MycKaeMbIX HANPSXKEHWA.

3.8 pacueTHoe HanpsbkeHue: MakcumanbHOe No abCOMIOTHON BENUUUHE 3HAYEHWE HANPSHKEHUA B 3rie-
MEHTE KOHCTPYKLIMU, BbIMUCIIEHHOE MO onpeAesieHHoN KoMBMHaUUM Harpy3ok B COOTBETCTBMM C NpaBuUiiaMu
pacyeTa no MeToAy npeAeribHbIX COCTOSHUI U AONYCKaeMbIX HaNPsXKEHUA.

3.9 cpe3Hoe coeauHeHue: bonToBoe coeanHeHne, B KOTOPOM IKCMyaTaUuOHHbIE HArpy3ku AencTey-
10T NepneHANKYNSPHO ocu GorTa U nepeaaloTcs Mexay CoeaAUHAEMbIMU AETanNsAMN 3@ CHET KOHTaKTa CTEPXKHA
6onTa c NOBEpPXHOCTbIO OTBEPCTUSI.

3.10 ¢dpuxkumoHHoe coeauHeHue: bonToBoe coeguHeHue, B KOTOPOM 3KCMyaTauUWMOHHbLIE HArpy3ku
[EeNCTBYIOT NEPNeHANKYNSPHO ocy 6onTa n nepeaatoTcs Mexay CoeiMHAEeMbIMU AeTansMM 3a CHET CUN TPEHUS,
C037aBaeMbIX B pe3ynbrare npeABapuTenbHON (MOHTaXXHOM) 3aTshkkm OONTOB.

311 cdnanueBoe coeauHeHue: BonToBoe coeauHEHUE, B KOTOPOM 3KCNNyaTaLUMOHHbIE Harpy3ku nepe-
[aloTca Mexay CoeAMHSEMbIMU AeTansaMu 3a CHET pacTskeHus bonra.

4 O603Ha4YeHUA U COKpaLLeHUsA

B HacTosilem ctaHaapTe NpuMeHeHbl 0603Ha4YeHUs U COKpaLLEeHUs, NpuBeAeHHbIe B Tabnuue 1.

Tabnuya 1 — OcHoBHble 0603HaYEHMs, UCTIONb3YeMble B HACTOALEM CTaHAapTe

OGosHauerie OnucaHune o603HaueHnA (CoKpaLleHuns)
(cokpalleHue)
NHaekebl MHAEKCHI, 03Ha4atoLLu1e, YTo laHHas BeNUYMHa BLIYUCTISIETCS, COOTBETCTBEHHO, M0 MeTOAY NpefienbHbIX
ncwaH COCTOSIHUIA UK MO METOAY A0MYCKaEMbIX HaNps>KeHW
Aps nnowagb rnonepevyHoro ceYeHusl CTepXkHs 6orTa B MMNOCKOCTM cABUra
Ap MWHUManbHas nrnowaab ceveHns 6onra no pessbe
A, nnowagb ce4eHUs1 OCU LLIAaPHUPHOrO COeaNHEHNUS
A nnowaab cpesa NpoyLUUHbI
Ag pacyeTHas nnowjajb Ce4eHUs NPOYLUMHbI
Cr pacyeTHOEe KONUYECTBO LIMKIOB paboThl KpaHa 3a Cpok Crnyob!
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lpodonxeHue mabnuupi 1

ObosHaveHue
(cokpaLLeHue) OnucaHve 0603HaueHUA (CoKpaLLeHUs)
(o npuseAeHHas LUMPUHA 30HbI pacnpeaeneHus MecTHON Harpy3Kku
d pasMmep MracTuHbI
do AnameTp oTBepcTUs nog Gont
d, AnameTp cTepxHsi 6onTa Ha yvacTke 6e3 peabObl
E npefenbHas caBuratollas cuna Ha 601T Mo yCroBUIO MPOYHOCTU Ha Cpes, BblMUCIIEHHasa No MeToay
bsTlB npefenbHBIX COCTOSHUIA
E npefenbHas cBuratoLas cuna Ha 60nT No YCroBuMio NPOYHOCTM Ha CPe3, BbIYUCNEHHAs N0 METoAY A0-
bsliH nyckaeMbIX HanpspKeH i
= npefenbHas caBuraioLLlan Harpyska Ha 60NT Mo YCNOBUIO CMSITUSI NOBEPXHOCTY, BLIMUCIIEHHAsA No Me-
bpB Tony npeferbHbLIX COCTOAHNIA
E npeaernbHas caBUraoLLas Harpyska Ha 60nT nNo ycrnoBuio CMATUSI NOBEPXHOCTH, BbIMUCNEHHAA MO METO-
boliH Ay A0NycKaeMbIX HanpsbkeHuit
E npeAernbHoe 3HaYyeHue curbl TPEHUNA, cosaBaemMoil 6oNToM Mexay coeAUHAEMbIMU NOBEPXHOCTAMM,
bhIB BBIMUCTIEHHOE MO METO/Y MPeAEenbHbIX COCTOSIHMIA
E npefenbHOe 3Ha4YeHWe CUnbl TPEHUS, co3faBaeMoii GONTOM Mexay CoeAUHAEMbIMU NOBEPXHOCTAMM,
bhllH BbIYUCIIEHHOE MO METOAY AOMYCKAaEMbIX HaNPSXKEHWIA
E npefenbHoe 3Ha4YeHne CUrbl pacTsxeHWs 6onTa oT BHELWHEW Harpy3ku, BbIMUCNEHHOE NO MeToay Npe-
btnc AenbHBIX COCTOSHMIA
E npefenbHoe 3Ha4eHne CUsbl pacTaxeHns 6onTa oT BHEWHEN Harpy3ku, BLIMUCNEHHOE Mo MeToAy f0-
bilH nycKaeMbIX HanpsKeHWiA
Jr MOMEHT MHepPLMK ceveHns npoaonbHoro pebpa
Jrp MOMEHT MHepLUn ceveHus nonepeyHoro pebpa
hy, pacyeTHas BbicOTa LUBaA
k KaTeT LiBa
K KOS PULMEHT KOHLEHTPaLMN HaNPSXKEHWUIA
k KO3 PULMEHT NpMBEAEHUS NPpeAena BLIHOCIMBOCTU K paC4ETHOMY KONUYECTBY LIMKNOB NpU pacyeTe No
)
° HOpMasibHbIM HanpPsKEHUSM
Ky k03 PULMEHT NpUBEAEHUS Npefena BLIHOCIMBOCTU K paCHETHOMY KONTUYECTBY LIMKIOB NpU pacyeTe no
KacaTemnbHbIM HanpspkeHUsM
Ks k03D PMLIMEHT YCTOWYMBOCTH MNNACTUHBI B YCITOBUAX OHOOCHOIO HaNPsPKEHHOTO COCTOAHUSA
Ksz KOS PULIMEHT YCTOWUMBOCTU NNACTUHBLI B YCNOBUAX MECTHOrO MOMEepEeYHOro HarpyXxeHus
4 KO3 PULMUEHT YCTOWYUBOCTU NNACTUHBI NPU YUCTOM CABUrE
Lyi ATNWHa /-ro yyacTKa yrioBoro Lea
L pacyeTHas ANMHA CTEPXHS
L appeKTUBHAA ASNIMHA CTEPXKHA
m nokasarterb HaKMoHa ycTanocTHON KpUBOA
N KONMYECTBO LIUKII0B A0 BO3HUKHOBEHUS TPELLUMHBI NPU CTALMOHAPHOM Harpy>eHuW ¢ pasmaxoM Hanps-
! XeHuit Ao
ng YKCIIO NOBEPXHOCTEl cpesa B 601TOBOM COeANHEHUN
ng ko3 PULIMEHT 3anaca NPOYHOCTH
REPR CUIbl, NMPUINOXEHHbIE K pacHeTHOMY y3ny
My, My usrnbaroLiue MOMEHTDI, NPUIOXEHHbIE K paCYETHOMY Y31y
A pacueTHas casuratolas cuna, Npuxoasawanca Ha oanH GoNT, BLMUCNEHHAA NO MeToAy NpefenbHbIX
bnc COCTOSIHWIA
P pacueTHas cABuUraloLias cuna, NPUXoAALLaacsa Ha oAuH 6oNT, BbIMUCTIEHHAA NO MeToAy AONYCKAaeMbIX
bOH

Hanps»KeHui
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[MpodomkeHue mabnuypi 1

ggzs::‘ee:”vg Onucaxue 0603HaveHUs (CoKpaLleHUs)
R KO3 PULUEHT acCUMMETPUK LiuKna
R, pac4eTHOe conpoTuBneHue
Row pacyeTHoe COMpOTUBIEHUE AN CBAPHOIo COeANHEHUS CTHIKOBLIM LUBOM
Ry pacyeTHoe COMpOTUBIEHUE AT CBAPHOIo COeAUHEHUS YrIoBbIMY LUBAMU
So cuna npeaBapuUTenbHON 3aTsbkkn 6ornra
t TOSLWMUHA aNeMeHTa KOHCTPYKLMK
ty TonwuHa anadparmel
t TonwmHa nosica 6anku
ty TonwmHa cTeHku 6anku
ts MeHbLUas CyMMapHas TOSILMHa NMMCTOB B 60NTOBOM COeANHEHUU, CABUraeMbIX B 0HOM HanpaeneHuu
Vyk U Vs konu4ecTso 60nToB B k—OM (OTCUUTEIBAEMOM BAOSb OCH ) U i—OM (OTCUUTLIBAEMOM BAOMb OCK Z) psaay
U Konu4ecTso 60NTOB B COeAMHEHNN
Yunz KOOpAWHaThLI pacnonoxeHus bontos
Yen Z KoopAWHaThl pacnonoxeHus bonTta, Haubonee yganeHHOro oT ocu packpbiTUA pnaHues
zZ; KOMMNYECTBO LIUKITOB Harpy>XeHWUs C pa3aMaxoM HanpskeHui Ag;
p paauyc UHEPLIMK CEYEeHUs CTEPXHS
Ym KOSPPULIMEHT HAAEXHOCTU NO MaTepuarny
Ye koadhpULMEHT ycrnosuii paboTbl
Vi k03 PULMEHT OTBETCTBEHHOCTH, NpMHUMaeMbli no FOCT 32579.1 (Tabnuua 10)
Y K03 PULIMEHT HagexXHOCTH, npuHUMaemMblid no FTOCT 32579.1 (tabnuya 4)
0} KO3 PULIMEHT CHUKEHUSA JonycKkaeMblX (NpeaenbHbIX) HaNPsXKEHWUIA NPpU pacyeTe Ha YCTOWYUBOCTb
A rMBKOCTb CTEPXKHSA
A ycrnoBHas rMbKoCTb CTEPXHS
A Zonyctumasi FMBKoCTb CTepXHS
i KO3 PULIMEHT, YUUTLIBAIOLL A YCITOBUS 3aKpeEneHnsa CTepxHs
1 KO3 PULUEHT TPEeHUA
&s KO3 PULIMEHT BAIMAHNA NNACTUHMHOCTH
GCs KO3 PULIMEHT 3aLLeMIeHus, yUNTbIBAIOLLMIA YCIIOBUSA 3aKpenneHns NIacTUHbl Mo KpOMKam
v napameTp pacnpefeneHns HopManbHbIX HanpsXeHUA No ceYeHno NNacTUHbI
ko3P DULIMEHT YecrnoBuit paboTbl, YHUTLIBAOLLMIA [ONONHUTENbHLIE OCOBEHHOCTH, KOHKPETU3NpYEMbIe
Te npv pacyeTax OTAeNbHbIX 31IEMEHTOB KOHCTPYKLUIA
Yi napamMeTp pacrnpegeneHnsa HopMarbHbIX HarnpsHKeHUA No ceveHunto NaHeny nnacTuHbl
0} KO3 PULIMEHT CHUXEHMA JonyckaeMblX (MpeAernbHbIX) HanpsKeHN

[o]

AonycKkaeMoe HanpsxXeHue

[0,]

AonycKkaemoe HanpsaxXeHue Ans cBapHOro coegnHeHnA

Or HOpMaTUBHOE 3Ha4YeHue npegena TEKy4ecT MaTepuana

Caw HOPMaTUBHOE 3HaYeHUe BPEMEHHOro COMPOTUBIIEHWS MeTasNa CBapHoro LUBa

Orp HOpMaTWBHOE 3HaJYeHue npegena Teky4ecT MaTepuana Gonta

O MUHUMarIbHOE HOpMaTUBHOE 3Ha4YeH1e BPEMEHHOro CONpoTUBIeHWs MaTepuana GonTa

o KpUTUYECKOe HanpsxeHWe ANs NNacTUHBbI, 3arpyXeHHO ToNbKO NPog orbHbEIM HOpMarbHEIM HanpsikeHeM
oy KpUTMYEeCcKoe HanpshkeHWst Ans i—OW NaHenu nnacTuHel, 3arpyXeHHOW TONbKO NPOAoNbHBEIM HOpMarb-

HbIM HanpsXXeHnem
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OkoHYaHue mabnuupi 1

O6o3sHayeHne
(cokpaLLeHue) OnucaHue 0603Ha4eHUs (CokpaLleHus)
o KpUTWYeckoe HamnpsikeHue ANA NacTUHb, 3arpyXeHHOI TOMbKO NonepeYHbiM HopMarbHEIM Hanpsxe-
© HUEeM O,
o KPUTWYECKOe HanpsiKeHWe MnacTWHbl M3 aGConioTHO yNpyroro Marepuana B YCNOBUSIX OAHOOCHOrO
ce HanpsXeHHOro COCTOSHUSA
o KPUTWYECKOe HamnpshkeHUe MnacTuHbl U3 abCOMIOTHO YMPYroro MaTepuana B YCNOBUSX MECTHOrO
cze MOMepeYHOro HarpyxeHus
Oy HOpMarnbHOe NPOAOSIbHOE HaNpPsXXeHMe B 3reMeHTe KOHCTPYKLUK
G, HOpMarnbHOe MomnepeYHoe HanpsiKeHWe, HanpuMep B 30He MECTHOTO HarpyXeHus
o MaKCMManbHOe SKBUBaNEHTHOEe HOpMarbHOe HamnpsiKeHWe B 3MeMeHTe KOHCTPYKUMMW, BblYUCIIEHHOE
esMncC Mo MeToAy npefenbHbIX COCTOSAHNIA
o MaKcMManbHOe SKBUBaNIEHTHOEe HOpMarbHOe HamnpsiKeHWe B 3MeMeHTe KOHCTPYKUMMW, BblYUCIIEHHOE
eshH Mo MeToay AomnyckaeMbIX HampsKeHN
o MaKcMMarnbHOe SKBUBANIEHTHOE HOPMaribHOe HanpshkeHWe B CBApHOM COefMHEHUHW, BbIYUCIIEHHOE
eswTc Mo MeToay npeAerbHbIX COCTOAHMIA
o MaKcMManbHOe SKBMBaNEHTHOe HOpManbHOe HanpsikeHue B CBapHOM COefMHEHWW, BblYUCIIEHHOe
eswiH no MeToAy [oMycKaeMbIX HanpsiKeHWi
AGmax pacYeTHbIN pasMax HOpMarbHBIX HanpsHKeHWN
Ao pacYeTHLIN Npefen BLIHOCIMBOCTY MO pasMaxy HOpMaribHLIX HaNpshKeHWW, onpegeneHHbil Ha Gase
R No=2-10°
A HOPMaTWBHbIi Npefes BbIHOCIIMBOCTM M0 pa3sMaxy HopMaribHBIX HaNPsKeHWH, onpeaeneHHLlin Ha 6ase
Rn No=2-10°
A pacyYeTHbIA Npejesn BEIHOCIMBOCTM MO pasMaxy KacaTerlbHbIX HanpshKeHW, onpefeneHHblii Ha Gase
R No=2-108
At HOpPMaTWBHBbIi NpeAen BLIHOCIMBOCTU NO pasMaxy KacaTeNbHbIX HanpsbkeHuid, onpefeneHHbli Ha 6ase
Rn Ny=2-10°
T, kacaTenbHOe HanpshkeHue
. KpUTWYECKOe HanpshkeHUe NNacTUHbLI NPU YUCTOM CABUre
Tee KpUTUYECKOe HanpshkeHUe NNacTUHLI M3 aGCOMIOTHO YNPYroro Matepuara npu YUCcToM casure
[] AornyckaeMoe KacaTenbHoe HanpskeHue AN CBAPHOrO COeAUHEHUS
< MaKCMManbHOe 3KBMBAreHTHOE KacaTefbHOe HanpsXXeHWe B CBApHOM COefWUHEHWH, BbIYUCNEHHOE
eswliC Mo MeToAy NpeaenbHbIX COCTOAHNIA
< MaKcMManbHOe 3KBMBAmeHTHOE KacaTenbHOe HanpsxeHue B CBAPHOM COefWUHEHUW, BbIYUCIEHHOE
eswiH Mo MeToay AonyckaeMblX HaNPSXeHUN
ATprax pacYeTHLIN pasmax KacaTeNbHbIX HanpsHKeHU
Atg acYEeTHBIN Npegen BEIHOCIMBOCTY MO pa3Maxy KacaTeNbHbIX HanpsxeHui Ha 6ase Ng=2- 10°
R

5 O6uwune nonoxeHus

5.1 O6wme NnpUHUMNBI

511 MoaTteepkaeHue paboTocnocoOHOCTU BLIMOMHAETCA ANA Y3N0B, 9NEMEHTOB U AeTanein, 0Tkas Ko-
TOPbIX MOXET HapyLUTb (PYHKLIMOHMPOBAHME KpaHA UMK €O03AaTb ONACHOCTb ANSA NOAEN UNKU OKPY KaloLLEei
cpeabl. MoaTreepxaeHue paboTocnoCoBHOCTM KOHCTPYKLMM BKNIOYAET:

a) pacuyeTHoe noaTBepxaeHue paboTocnocobHOCTU ¢ UCMOMNb3OBAHUEM METOAOB, NPEACTABMNEHHBIX B
HaCTOsILLEM CTaHAapTe;

6) BbIMONHEHUE CREAYIOLMX KOHCTPYKTUBHBIX TPEOOBaHUN:

- MPUrOAHOCTb BbIOPAHHLIX CTanel ANA METanNMYecKon KOHCTPYKUMKU, 6ONTOBLIX M LLAPHUPHBIX Coeau-
HEHWIA, SKCNIyaTUPYEMbIX B YCNOBUSAX OTPULATENbHLIX TeMNEpaTyp, NOATBEPXKAEHA COrnacHo TpeboBaHUsIM
FOCT 32578;
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- MOBEPXHOCTM 3M1EMEHTOB METaNNUYECKOi KOHCTPYKLMK, BONTOBBIX W LUAPHUPHBIX COEANHEHWI 3aLLmLLe-
Hbl OT KOPPO3UOHHOTO NOBPEXAEHUSA C YYETOM YPOBHSI arpECCUBHOCTU CPEABI;

- COOTBETCTBUE KAYECTBA U3rOTOBNEHUA KOHCTPYKLMM YCTAHOBNEHHBLIM TpeBoBaHNAM NOATBEPXKAEHO pe-
3ynbTaTaMu KOHTPONS;

- ecnu TeMnepartypa KOHCTPYKLUUM B npouecce akcnnyatauun npessbiwaet 100 °C, To B pacyeTax JOMMKHO
ObITb YYTEHO M3MEHEHNE MEXAHUYECKUX XapakTepUCTUK CTanu u, Npu HE06X0AMMOCTHU, BIUSIHNE MECTHBIX Te-
NNoBbIX BO3AEWCTBUI HA HaNpsDKEHHO—Ae POPMUPOBAHHOE COCTOSHUE 3NEMEHTOB KOHCTPYKLIUK.

MpumeuyaHnue — T[puuKUcCNONbL3OBAHUM MOSOXKEHWIA AaHHOTO CTaHAapTa ANa nogTeepXaeHnsa pabotocnocob-
HOCTYW KOHCTPYKLMK, GbIBLLEI B SKCMNyaTaLuu U OTPEMOHTMPOBaHHOW C NPUMEHEHUEM CBaPKK, B pacHeTaXx AomkHbI ObITb yu-
TeHbl BIIUSHUE U3MEHEHWUS MEXaHNYECKUX CBOWCTB MeTarmna 1, npu Heo6xoauMOCTH, Hanuune AecdeKToB Uk NOBPEXAEHMA.

5.1.2 B obLyem cnyyae Arns 31eMEHTOB KOHCTPYKLIMK U COEAUHEHNIE AOMKHBI ObITb BbIMOSTHEHBI:

- NOATBEPXAEHUE NPOYHOCTU B COOTBETCTBUM C pa3fenom 6;

- NOATBEPXAEHUE YNpYyroi yCTOW4MBOCTU B COOTBETCTBUM C pasaenom 7,

- MOATBEPXKAEHME CONPOTUBIIEHUSA YCTANOCTU B COOTBETCTBUM C pa3aenom 8.

[ns ka>xaoro aneMeHTa KOHCTPYKLUMU BbINOSHSAIOTCS TONbKO T€ pacHeThbl, KOTOpble HE0OX0AUMBI ANA NOA-
TBEPXKAEHUS ero paboTocnoCoOHOCTM C YyH4E€TOM YCMOBMIA IKCNIyaTaLMUN KOHCTPYKLIMK U YCRIOBUIA HArpy>xeHus
JAHHOTO dneMeHTa.

MpeacraBneHHble B HACTOSILLEM CTAHAAPTE METOAUKM Ba3UPYIOTCA Ha Cneayiowmx NoNOXeHUAX:

- pacyeTHbIE HaMPSHKEHUS B 3NEMEHTaX KOHCTPYKLMW BbIMUCAAOTCA OT AENCTBUA BHELUHWUX HArpy3oK no
NPOEKTHLIM pa3mMepam B NPeANONoXeHun abCosnoTHO ynpyroi paboTel MaTepuana, 6e3 yyeta KoHUeHTpaLuum
HanpsXXeHUI, JONYCKOB HA U3rOTOBMEHUE, OCTATOYHbIX HAMPSDKEHUI U CBAPOYHbIX Aedhopmanuin;

- pacveTHbIE HANPSXKEHUA B CTEPXKHEBLIX M BANOYHBIX ANIEMEHTAaX KOHCTPYKLMKU BbIMUCASAIOTCA Kak HOMU-
HasbHbIE, TO €CTb C UCMONb30BAHMEM TEXHUYECKON TeopuM n3rmba crepxHen;

- NpW pacyeTe y3rnoB, NoABepraemblX MECTHOMY Harpy>xeHuto (B 0651acTu fOKanbHOrO NPUIIOXKEHUSA Ha-
rPy3Ku), yYUTBIBAIOTCA MAKCUMATIbHbIE MECTHbLIE HanPsHKEHUS;

- B Cny4asix, koraa nepemeluexuns (Nporubbl) KOHCTPYKLMIA NPUBOAAT K CyLiecTBeHHOMY (Bonee 10%) yBe-
NMYEHNIO N3rMBatoLLIMX MOMEHTOB (KaK, HANPUMEP, B CXKATO-U3OTHYTBIX 3NEMEHTAX) BbIMUCNEHNE BHYTPEHHUX
YCUMKIA B SreMeHTax KOHCTPYKLMI cneayeT BeCTU No AedhopMUpoBaHHOi cxeme (7.3).

5.1.3 [nsa noaTBepxaeHusi pabotocnoCobHOCTU KOHCTPYKLMIA, KPOME METOAOB, NPEACTABNEHHbIX B AaH-
HOM cTaHfapTe, MOryT ObITb UCMONb30BaHbI UHbIE METOABI, AAEKBATHOCTb KOTOPbLIX AOIKHA ObITb MOATBEPH-
[leHa OMnbITOM MPUMEHEHUS, UCMBITAHUAMU UIM CONOCTaBNEHUEM C M3BECTHLIMU HOPMATMBHBLIMU NOAX0AaMU.
MpumeHeHne ansTePHATMBHBLIX METOA0B AOIMKHO o6ecneymBaTb HAAEXKHOCTb KOHCTPYKLIUKN B YCIIOBUSIX 9KCNAY-
aTauun, COOTBETCTBYIOLLMX TEXHUYECKUM TpeDOBaHUSIM 3aKa34nKa.

51.4 [na aHanu3a HanpskeHHO—4eOPMUPOBAHHOIO COCTOSAHUA KOHCTPYKLUKM A0MYCKAETCA NPUMEHATL
MEeTO[ KOHEYHbIX 3NTEMEHTOB.

5.2 Metoabl noaTBepXaeHUA paboTocnoco6HOCTH

5.2.1 MoaTteepxaeHue paboTocnocoBHOCTU KOHCTPYKLMM MOXKET ObITb BbINOMHEHO MYTEM pacyeTa no MeTo-
Ay npeaenbHbIX COCTOSIHUI UMK NO MeToAY AOMNYyCKaeMbIX HanpsiXKeHui, KoTopble npeactaeneHsl B FOCT 32579.1.
MoaTBepXaeHne CONPOTMBIEHNS YCTanoCTU B HACTOALLEM CTaHfapTe NpeacTaBneHO TOMbKO N0 MeToay Ao-
nyckaembix HanpsbkeHuin. OcTanbHble YCroBusi paboTocnocoGHOCTU NpUBEAEHbI AnA 060X METOAOB pacyeTa.

5.2.2 [Ina kaxgoro suaa pacyeToB yKkasaHbl PEKOMEHAYEMbIE 3HAYEHUA KOSMPULUMEHTOB HAAEXKHOCTH,
nyTem HeNnocpeaCcTBEHHOIO 3aAaHUs U CCbINTKON HA COOTBETCTBYIOLLMI NYHKT CTaHZapTa UM HOPMAaTUBHbIN
NOKyMeHT. B 060CHOBaHHbIX Criy4yasix B pacyeTe MOryT UCMOMb30BaTbCA 3HAYEeHUst KoahpuumeHToB 3anaca
UMM HAAEXHOCTU, OTMMYHBIE OT MPUBEAEHHBIX B HACTOALLIEM CTaHAapTe.

5.2.3 PaboTocnocoBHOCTb KOHCTPYKLMIA MW UX 9NEMEHTOB B AOMOSIHEHNE K pacdeTaM MOXeT BbiTb noa-
TBEPXKAEHA BKCMEPUMEHTATbHBIMU METOAAMU. SHAYEHUA HArpy30K NPU UCMLITAHUAX AOMKHLI COOTBETCTBOBATL
pacyeTHbIM Harpy3kam u komouHaumam Harpy3ok no MOCT 32579 ansa uccnegyembix npeaenbHbIX COCTOAHUNA.
Onsa noaTeepxaeHust paboTocnoCoBHOCTM KOHCTPYKLMIA AONYCKAETCA MPUMEHATb METOA KOHEYHbIX SNTEMEHTOB
npu YCNoBUM, YTO NOCTAHOBKA 3a1a4M U METOAbI aHANN3a COOTBETCTBYIOT NOMOXEHMSAM HACTOSALLEro CTaHaapTa.

5.3 CopepxaHue JOKYMeHTauuu No NoaTBEPXAEHUI0 pa60TOCNOCOGHOCTU KOHCTPYKLMUN

Matepuansl, noaTeepxaatoLme paboTocnocobHOCTb KOHCTPYKLMK, AOMKHbI BbITb NPEACTaBMEHbI B A0-
KymeHTax «[loscHuTENbHASA 3anucka» U «PacyeTbl», BbINOMHAEMbIX B cooTBeTCTBUM ¢ TOCT 2.106. OHu fomk-
Hbl COEpXaTh:

6
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- UCXOAHbIE AaHHbIE, BKNIOYAA rpynnbl Knaccudukayum kpaHa U MexaHu3MoB, TUM CUCTEMbI YrpaBreHusi
npuBogamu, NnapameTpbl KNMMaTUYECKUX BO3AENCTBUI U Np.;

- pacyeTHble JOMyLIEHUs U UCTIONb3yeMble MOAENMU;

- reoMeTpU4ecKme XapakTepUCTUKU pacCHUTLIBAEMbIX ATNIEMEHTOB;

- pacyeTHble Harpy3ku u KOMBUHALMK HArpy30K, MICMOMb30BaHHbIE AN KAXA0ro BUAA PacveToB;

- MexXaHW4ecKMe CBONCTBA BblIOpaHHbIX MaTepuanos, 6ONTOB U CBAPHLIX COEAUHEHUI, KIACChl KAYeCTBa
CBapku;

- 3HayeHUs KO3hULMEHTOB HAAEXKHOCTU UMK 3anaca NPOYHOCTU, NPeAenbHbIX HANPSHKEHUIA n/mnu cun,
MCMOJIb30BAHHBIX B YCINOBUAX paboToCnocoBHOCTH;

- pesynbTaTbl BbIMUCIEHUSI PACHETHBIX HAMPSDKEHWUN M/MNK CUT;

- pe3ynkTaThbl NPOBEPKU BbINOSIHEHUS YCIIOBUI pAaGOTOCNIOCOBHOCTU 3NEMEHTOB KOHCTPYKLIMM U COENHEHU.

6 MopTBepxaeHUe NPOYHOCTU

6.1 OOwMe NonoxeHus

6.1.1 PacyeTHOe NoATBEPXKAEHUE NPOYHOCTU ANEMEHTOB KOHCTPYKLIMU BLINOMHAETCA AN NpeAoTepaLLe-
HWS OTKA30B KOHCTPYKLIMK B pe3yribTarte paspyLUeHns, Ype3MepHbIX NNacTuieckux aecdopmMavimii Unu npockanb-
3blBaHWA PPUKLNOHHBIX COEAUHEHUN.

6.1.2 MoaTBep>xaeHWe NPOYHOCTU AOMKHO ObITb BbINOMHEHO AN 3NEMEHTOB KOHCTPYKLMU U COEAUHEHUI
C y4yeToM Haubonee HeBnaronpuUATHbLIX KOMOUHALMIA Harpy3ok u3 rpynn A, B unu C cornacHo npuMeHseMbiM
vactam ctangapra FOCT 32579.

6.2 MNoaresepxaeHUe NPOYHOCTU INIEMEHTOB KOHCTPYKLIMMU

6.2.1 TexHuuyeckue TpebGOBaHMUA M yCIIOBUA pacyeTa

OnsA 3neMeHTOB, Harpy>aeMbix pacTArMBAIOLLIMMU HAMPSDKEHUAMN NEPNEHANKYNAPHO K NAOCKOCTU Npo-
kata (PUCYHOK 1), LOMKHbI UCNONB30BATLCA CTaNM C KOHTPONUPYEMbIMW CBOWCTBAMU B HaNpaBnNEHUW TOMNLUMHLI
no MOCT 28870.

MpeacraBneHHbie METOABI pacHeTa NPUMEHUMbI K KOHCTPYKLUUSAM, B KOTOPbIX OTKITOHEHNE CPEeANHHbIX NO-
BEPXHOCTEN JIMCTOBbLIX 31IEMEHTOB OT NIIOCKOCTU HE Bonee d/250 n OTKIIOHEHNE 0CEN CTEPXKHEBBIX ATIEMEHTOB
OT npsimoi He 6onee d/650. 3aecb d — MEHbLUKMI pa3mMep NUCTOBOTO ANIEMEHTAa UMK ANIMHA CTEMKHA Mexay

3akpenneHuamu.

|

LLirpMxoBKo#i NoKka3aHo HanpaBneHUe NPoKaTkuW, CTpenkamn — HarnpaslieHue Harpysku

PlllcyHOK 1 — PactaxeHune nepneHankynAapHoO K NIMOCKOCTU NPOKaTKW.
6.2.2 YcnoBue NnpoYHOCTU U NpeAeribHble HanpsXeHusa

3neMeHTbI KOHCTPYKLIMM PacCHUTLIBAIOTCSI HA MPOYHOCTL NO CIEAYIOLLMM YCNOBUAM:
- MO NpeAenbHbIM COCTOSTHUAM:

Oasric SRy ™
- M0 AonyckaemMbiM HanpPAXXeHUAM:
oespn<[o], @

[€ OCugnc— MAKCUMAaribHOE 3KBUBAMEHTHOE HAaNpsHKEHUE B 9NEMEHTE KOHCTPYKLMU, BBIMUCIIEHHOE MO METOAY
npeaenbHbLIX COCTOSIHUIA, TO €CTb C YYE€TOM YaCTHbIX KOIMULIMEHTOB HAZLEXHOCTH N0 Harpy3Kam:;
R, — pac4eTHoe ConpOTUBIEHUE;
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CesH — MaKCUMarnbHO€ 3KBUBANEHTHOE HamnpsbkeHne B ANneMeHTE KOHCTPYKLUU, BbIYMUCIIEHHOE NO MeToay
A0MNyCKaeMbIX HANPSHKEHWUI;
[c]— monyckaemoe HanpsixeHue.
PacueTHoe conpoTUBNEHNE BLIMUCNIAETCSA CNIEAYIOLLIMM 06pa3om:
Or

R = , 3
A @

rae O — HOPMaTUBHOE 3HAYeHue npeaena TeKy4yecT Matepuana KOHCTPYKUMH;
Ym — KO3(PMDULIMEHT HAAEKHOCTU MO MaTepuarny, NPUHUMaeMbIn paBHbIM ¥,=1,1 (FTOCT 32579.1);
Y. — K03punumueHT ycnosuin paboTel; Ans OTIUBOK Y,=1,2, B OCTarnbHbIX CNy4asx, €CnuM He OroBOPEHO
ocobo, y,=1,0.
Jonyckaemoe HanpsikeHue BbluucnsaeTcst no hopmyne

[0]:%:, @

rae ng=Y,Yr Y. — oowmii k0ahpuumeHT 3anaca nPoOYHOCTH;
Y — KO3PPULIMEHT OTBETCTBEHHOCTH, NPUHUMaemblin no FOCT 325791 (taGnuua 10);
¥ — KO3 PULIMEHT HafexxHOCTU, NpuHUMaeMbivi no MOCT 32579.1 (rabnuua 4) B 3aBUCUMOCTH OT
MCNONb3yeMOon KOMOMHALMKU Harpy3okK.
6.2.3 PacuyeTHble HanNpPsXXeHUA
6.2.3.1 PacueTHble KOMOMHALMK HArpy30K AN BbIMUCNEHWUA HANPSHKEHUN Ougrc, Cesnn POPMUPYIOTCA
B COOTBETCTBMM C NpaBuamu UCNorbL3yeMoro MetToaa pacyera (no npeaenbHbIM COCTOAHUAM UK No Aonycka-
eMbIM HanpsxeHuam) no MOCT 32579.1.
6.2.3.2 PacyeT HOMUHAINbHbIX HAMPSXKEHU B SNEMEHTaX KOHCTPYKUMU BLINOAHAETCA NO BHYTPEHHUM
YCUIUAM, KOTOPbIE BbIMMCHAIOTCA C NOMOLLBIO TEXHUYECKOW Teopun usruba crepxHen. B Heob6xoaumbix cny-
yasax crneayer yuuTbiBaTb MECTHOE HaMPSHKEHHOE COCTOAAHWE B 30HE MPUIIOXEHUS NOKanbHbIX Harpy3oK, Kak,
HanpuMmep, B 6ankax, BOCIPUHMMAIOLLMX NOABUXHbIE HAarpy3ku OT X0A4O0BbIX konec (npunoxeHue A). Pacuer-
Hbl€ HaNPSYKEHUSI B CEYEHUM, OCAbNEeHHOM OTBEPCTUSIMU, BBIMUCTIAIOTCA NO Ce4eHmnio 6pyTTo, €Cnu 0TBEPCTUA
YMEHbLUAIOT NNoLaab cedeHus He 6onee yem Ha 10% u paccTosiHue OT Kpasi noboro oTBepCTUst 0 Kpas ane-
MEHTa KOHCTPYKLMU COCTaBNAET He MeHee 2d, (d; — AnameTp oTBepcCTus). B NpoTUBHOM criyyae pacyeTHble
HanpsXeHUA BbIMUCTIAIOTCA N0 CEYEHMIO HETTO.
6.2.3.3 B pacdyeTte Ha nNpOYHOCTb UCMONb3YIOTCA SKBMBANEHTHbLIE HANPSDKEHUSI MO TEOPUU YAENbHO
SHEPrum U3MeHeHUa popmel (HeTBEPTasA TEOPUS NPOYHOCTU UNu Teopusa Museca). ins NNOCKOro HanpPsHXEHHOTO
COCTOSHUA 9KBUBANEHTHOE HanpsbkeHWe BbluUcnseTcs no popmyne

Gos= \O2+ 02— G, O+ 372 , ®)

rae O, — HOpMaribHOEe NPOAONbHOE HANPSDKEHNE B ANEMEHTE KOHCTPYKLIMK;
0, — HOPMarbHOE NONepeyHoe HanpsHXkeHue, HanpuMep B 30HE MECTHOTO HarpyXeHus (Mpunoxexune A);
T, — KacaTenbHOe HanpsbKeHne.
Ona n3rubaembix 3MEMEHTOB, HE MNOABEPXEHHbIX BO3AENCTBUIO NOKAMNbHbLIX MOMNEPEYHbIX Harpy3ok
(To ecTb Npu G, = 0), BbIpaxkeHue (5) npuMeT BUA

Oes =V 0)% +3T>§z . ®)

6.2.3.4 [Mpu pacyeTe Ha NPOYHOCTb CTEepPXKHEN hepmM AOMNYCKAETCA HOPMarbHbIE HAMPSXKEHUA BbIYUCNATD
TOJIbKO OT AENCTBUSA NPOAOTbHbLIX CUI, 6€3 yyeTa narnbaroLmx MOMEHTOB 1 NepepesbiBaloLLmX cun. [na crepx-
HEeW, 3arpy>KEHHbIX NONEePEeYHbIMM Harpy3kamu (HanpumMep, 0T XOA40BbIX KOMNeC), HE0OX0AUMO YUYNUTEIBATL HaNPs-
XEHUS OT u3rndaroLLero MOMEHTa U MECTHOTO MPUMOXEHUS Harpy3Kku.

6.3 MNoaTBepxaeHMe NPOYHOCTU CBAPHLIX COEAUHEHMIA

6.3.1 TexHuuyeckue TpeGoOBaHUA M YCIIOBUA pacyeTa

6.3.11 B HacTosllleM cTaHgapTe npueBedeHbl METOAbl pacdeTa CBapHbIX COEAUMHEHWN, BbINOSIHEHHbIX
CTbIKOBbIMU LLUBAMM, TO €CTb C 06ecneyeHmem NponsaBneHnst BCEro Ce4eHnst NpUcoeanHAeMoro anemeHTa (pu-
CYHOK 2, a—0), 1 yrnoebiMu WwBamu (€—u). MeToabl pacyeTa CBapHbIX COEAUHEHMI INEMEHTOB U/MNN y3M0B
pacnpoCTPaHsIOTCA HA COeaMHEHMs, 00pa3oBaHHbIE NyTEM CBAPKU NNABMEHUEM U UMEIOLLME TOTLLUMHBLI COEAM-
HAEMBbIX YacTell He MeHee 4 MM 1 He Gonee 80 mm.

8
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PucyHok 2 — CxeMbl cBapHbIX cCoeAUHEHMNA

6.3.1.2 Ka4eCTBO CBapHbIX LLUBOB OCHOBHbIX KOHCTPYKLUIA, AOMMKHO COOTBETCTBOBATL TPeOOBaHMAM YpOB-
HA B no Hopmawm [2]. CooTBETCTBUE 3TUM TPeOOBaHUAM AOMKHO ObITh NOATBEPXKAEHO NPOBEPKON C NPUMEHe-
HUEM MEeTOA0B HepaspyLLAKoLLEero KOHTpornsA. YposeHb kayectsa C no Hopmam [2] 4oNyCKaeTCsl B COEANHEHUSX
W3 cTaneit ¢ npeenoM TekyyecT MeHee 420 H/mm2, He noBepraeMbiX MHTEHCUBHOMY LIMKIINYECKOMY Harpy-
JKEHUIO U HE OTHOCALLIMXCA K KOHCTPYKUMAM KnmMaTuyeckoro ucnosiHeHua XJ11 no FOCT 15150. YpoBeHb kade-
cTBa D MOXeT NPUMEHATLCA TONbKO B HEOTBETCTBEHHbIX, CNAb0 Harpy>XeHHbIX COEAUHEHUAX, NOBPEXAEHUE
KOTOPbIX HE NMPUBOAMT K OTKA3y KOHCTPYKLIMK B LIENOM UNW NAAEHWUIO rpy3a.

n pumMeyvyaHune — CEaprIe COeJUHEHWS, BBINOSTHEHHbIE TOMEYHOW CBapKOVI, a TakXXe CTblKOBbl€ COeUHEeHUA
C HeNoOnHbIM nponnaBneHneM KOPHA LWBa B HaCcToALEeM CTaH4apTe He pacCMaTPUBatoTCA.

6.3.2 Ycnosue NpovyHOCTH
6.3.2.1 CBapHble coeAnHeHNUs CTLIKOBbIMW LUBAMU (PUCYHOK 2, 8—3) pacCuMTLIBAIOTCS Ha NPOYHOCTL
no cneayloLmMM yCroBUAM:
— MO npeaenbHbIM COCTOSHUAM
Geswl‘ICSRcw; (7)

— N0 AonycKkaeMblM HaNPAXXeHNAM
cjesw):lH < [Gw] ’ (8)

A€ Osswric M OeswH — MAaKCUMArbHbIE 9KBUBAMNEHTHLIE HAMPSDKEHWA B CBAPHOM COEIMHEHWUU, BbIYUCNIEHHBIE
no mMeToAy NpeAenbHbIX COCTOSAHWIA U MO METOAY AONYCKaeMbIX HaNpsXXEHWiA,
Rsw — pacyeTHoe ConpoTUBIEHUE AN CBAPHOIO COeAUHEHNUSA CTbIKOBLIMU LUBAMMU;
[c.] — Amonyckaemoe Hanpsbkenne ans CBapHOTO COEAMHEHUS CTLIKOBLIMM LLIBAMM.
6.3.2.2 CsapHble COeAUHEHUs YITIOBLIMU LLUBAMKN (PUCYHOK 2, é—U) pacCYMTLIBAIOTCA HA NPOYHOCTL NO
KacaTenbHbIM HANPSXKEHUAM NO CNEAYIOLLMM YCIIOBUSAIM:
— N0 npeaenbHbIM COCTOSHMAM
Teswnc < R‘rw; (9)

— NO AoNyCKaeMbiM HaNps>kKeHusim
TesleH < [Tw ] ’ (1 0)

A€ Teswrc U TeswaH — KacaTernbHble HaNPsHKEHWUS1 B CBAPHOM COEAWHEHWM, BbIMUCNEHHbIE NO METOAaM npe-
JerbHbIX COCTOSIHWI 1 J0NYCKaeMbIX HANPSXXEHUNR;
R, — pacyeTHoe COnpoTUBIIEHNE ANA CBAPHOr0 COEAMHEHUS C YIMOBbLIMY LUBAMU;
[t,] — monyckaemoe kacaTenbHoe HanpsxeHne ANA CBapHOTO COEAUHEHNS C YITIOBbLIMM LLIBAMW.
6.3.3 PacuyeTHble CONPOTUBIIEHUA U AONYCKAaeMble HanpsxXeHus
PacuyeTHble CONPOTUBIEHUS BbIMUCHAIOTCA CReayowmum obpasom:

Or
=T 11
M YmYe )
OT
R.=06 , 12
v YmYe 12
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rie or— MEHbLUee N3 HOPMaTUBHbLIX 3HAYEeHWUI Npejena TEKy4eCcTU MeTanna LWBea U arieMeHTa KOHCTPYKLUN.
3HaueHus koapduymneHTta aHbl B 6.2.1. 3Ha4eHus K03 ULIMEHTA Y, NPUBEAEHbI B Tabnuue 2.
Tm Ye
[onyckaeMble HanpskeHnsa Ansi CBAPHOro COeAMHEHUA BbIMMCAAIOTCSA MO popmynam:

[ou (13
Or
[TW]=0,6 7,: (14)

Cnocob BblYMCNEHUN KOIPDULIMEHTA N; =Y, Y7, YKa3aH B 6.2.2. 3HaueHus koadpduLmeHTa y, NpuBeaeHsbl
B Tabnuue 2.

Ta6nuya 2 — KoathdULMeHT Y, ANA CBAPHOro COeANHEHNA

KoadpuumeHT ¥, Ana
B ycrnosuu npoyHocTH
ucnornb3oBaH npegen coeIMHEHWI CTLIKOBBLIMM WBaMM, Npu oy, MIMa COeIMHEHUIA YIIOBbLIMM LLBaMK, Npy o, MIMa
TeKy4yecTu MaTepuana
<420 >420 <420 >420
aremMeHTa KOHCTPYKLUK 1,00 1,05 1,10—1,15* 1,15—1,20*
cBapHoro wea 1,10 1,15 1,15—1,20* 1,20—1,25*

* Bonblune 3HavyeHUss — AN COeAUHEHWUIN € AMMHHBIMU hnaHroBbiMu LWBamu [,; > 60k (K — kaTeT wBea), KpoMe Tex
CryYaeB, KOra Harpyska pacripefeneHa no Bceil AnuHe LBa (KaK B MOACHLIX LUBAX).

6.3.4 PacyeTHble HanpsaxeHUs
6.3.41 PacyeTHble HANPSXXEHUA Cesyrc, CeswiH: Teswnc: TeswaH B CBAPHBLIX COEANHEHUAX BbLIMUCAAIOTCA
no koMGuHaumam Harpy3ok no FOCT 32579.1, B COOTBETCTBMM C NpaBUnamMmM UCNOSb3YEMOro MeToaa pacyeta
(no npeaenbHbIM COCTOAHUAM WUITN AOMYCKAaEeMbIM HAMPSXKEHUAM).
6.3.4.2 CeapHble cCoOeUHEHUs CTbIKOBbIMK LUBAMW PACCYUTLIBAIOTCA HA MPOYHOCTL MO 9KBMBANMEHTHBLIM
HanpsKeHWAM, KOTOPbIE BbIYUCAAIOTCA Kak
Gesw = Oes » 15

FAe C.s — SKBMBANEHTHbIE HAMPSXeHUs, AeCTBYIOLME B cedeHUn BB Gonee TOHKOro U3 coeanHsaeMbIX ane-

MEHTOB (PUCYHOK 3, &, 6), BbIMUCNEHHbIE MO hopmyne (6), B KOTOPOIN G, — HOpManNbHOE HaNPSXXEHUE,
AeicTeyloLlee nepneHanKynsipHo OCK LUBa.

A A o Ttxy \lE

-~
A-Aa 5
|B 8 2
|6

6
PucyHok 3 — CxeMbl cBapHbIX coegUHEH WA

6.3.4.3 CBapHble TaBpOBblIE COEAMHEHUSA YINOBbLIMK LUBAMWU PAacCUUTLIBAIOTCS Ha MPOYHOCTb MO Kaca-
TerNbHbIM HANPSXXEHUAM, KOTOPbIE BBIYMCNAIOTCS Kak (PUCYHOK 3, 8, @)

et
Tesw=m V 03 'H:gy ) (16)

10
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rae  {—TonwuHa NPUCOEANHAEMOrO NEMEHTa;
v —rnokasarternb TUNa LiBea, Ans OAHOCTOPOHHEro v =1, ANA ABYCTOPOHHErO LUBA v =2;
h,, — pacyeTHas BbICOTA LUBA, ANS LWBOB, BbINOMHEHHbLIX PYYHOW U NONyaBTOMATUYECKOW CBapKOMn (pucy-
HOK 2, e—Uu), h,,=0,7k; AN WBOB, BLINOSIHEHHLIX aBTOMAaTUYECKOW CBApPKOK, h, = Kk, Nnpu 3TOM 3Haue-
Hue h,, npuaumaertcs He 6onee 0,71, ({,;, — MEHbLLAS N3 TONLWUH COEAUHAEMbIX SNEMEHTOB);
Kk — pacueTHbli KaTeT, PaBHbI MEHbLUEMY KaTEeTy YrnoOBOrO LUBA;
Oy U T, — HOpMAaribHOE HanpsbkeHue, AeHCTBYIOWee B HaNpaBneHuu, NepneHaukynspHOM OCu LWBa, W Kaca-
TenbHOE HarnpsKeHWe B NPUCOEANHAEMOM anemMeHTe (PUCYHOK 3, 8, 2, ceueHue 6—B), BbIMUCNEHHbIe
B Haubornee Harpy>xeHHOM MecCTe No AfIMHE LUBa:

t=5 . an

roe  B— pnuHa cBapHOro coeuHeHus, paBHas WupuHe Gonee y3koro anemeHTa (PUCYHOK 3, a);
B, — pacyeTHas aonuHa LIBa.

Ecnu cBapka BbInOnHAETCA 6e3 BbIBOAHLIX NNAaHOK, TO B,= B — 2t (t — TonwmHa 6onee TOHKOro NPUCo-
€NHSAEMOro anemeHTa). Ecnu WoB HauMHaeTCa U 3akaHYMBAETCA HA BbIBOAHLIX NaHKax, KOTOPbIe MOTOM 06-
pesaroTca ¢ nocneayioLlein 3a4ncTkoin Topua, 1o B,= B.

6.3.4.4 CBapHble HaxIIeCTOUYHbIE COEANHEHNA YINOBLIMKU LUBAMMN PACCHUTLIBAIOTCA HA NPOYHOCTL NO Ka-
caTerbHbIM HanPsHXEHUAM, KOTOPbIE BbIMUCNAIOTCA KakK (PUCYHOK 4)

o [ R _Mzrs/nBW]2 [ R Mzrcos|3w]2
s Ihwz/«lw/ pr I lhw;lwi pr I ’

(18)

rae B, n B, — cunbl, AEACTBYIOLLME B NAIOCKOCTH CBAPHOTO COEANHEHNA U NPOXOAALLME YEPES €70 LIEHTP THKECTH;
M, — MOMEHT, AEiCTBYIOLLNIA B NNOCKOCTU CBAPHOIr0 COEANHEHUS;
l,,; — ANWHBI Y4aCTKOB YrNOBOrO LUBA,;
Jyp — MOMNSIPHBIN MOMEHT MHEPLMM NIIOLWAAMN CPe3a CBAPHOTO LWBA OTHOCUTETLHO €€ LIEHTPA TAXKECTH
T pr =dyx+ Jwy;
Jyxr Jwy — MOMEHTBI MHEPLAM NIOLLAAM CPE3A CBAPHOTO LUBA OTHOCUTENBLHO LIEHTPASbHBLIX OCEH;
r— Moaynb paguyc—BeKTopa pacYETHOW TOUKM CBAPHOTO LLBA;
B, — yrnosas koopanHaTa pagmyC—BeKTopa pacyeTHOM TOUKM CBApPHOIO LLBA.
KoopauHaTkl NONOXeHUs pacyeTHon Touku B, 1 r cneayeT BoIGnpaTh C y4ETOM Hanpasnexus cun P u F,
Takum 06pasom, YToObI NONYYUTb MAKCUMATIbHOE 3HAYEHUE Tog,,.

et

a
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PucyHok 4 — CxemMa cBapHOro HaxnecTOYHOro coeMHeHns (a) u nnowaab cpeaa wea (6)
6.3.4.5 [1na e3nosovi 6anku ¢ penbCoOM Ha CTEHKOW pacyeT Ha NPOYHOCTbL CBAPHOrO COeANHEHUA NoAca
€ NoApenbCOBOI CTEHKOW, BbINOMHEHHOTO C NPOMNJaBeHUeM KOPHA LWBA, NPOU3BOAUTCS MO YCroBuio (7) unm (8).
SOKBUBANEHTHOE HaNpsHKeHne BbluUCnSaeTca No oopmyne

OCesw= V (5§+ 31:)%2 ’ (1 9)

1
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rge o, — nonepeyvyHble HopMarlsibHbl€ HANPsXXeHUA CXXaTtusa B CTEHKE OT MECTHOW Harpys3ku, BblMncnsaemMble no
cdopmyne (A.8) (npunoxxeHune A),
Ty, — KacaTeslbHOe HanpsXeHne B CTEHKE OT nepepesbiBatoLLen CUMbl U KPYTALLEro MOMEHTA.
Ecnu coeguHeHmne BbINONHEHO ABYCTOPOHHMUM YITIOBbIM LLBOM 6€3 pasaeniku KPOMOK (PUCYHOK 2, X), TO
pacyeTt nponsBoanuTCs No ycnosuio (9) unu (10), B KOTOPOM KacaTernbHOE HaNPs>KEHUE Tgg, BbIMUCSETCS NO

cdopmyne ¢
Tesw :2_hw \Y (Gz+ 0,2(52b)2+'532 , (20)

rae O, — NonepeyvHble HopMarbHble HanpPsXkeHua uarnba B CTEHKE OT MECTHOWM Harpy3ku, BbiMUCHSIEMbIE NO
cdopmyne (A.9) (npunoxxkeHue A).
OAHOCTOPOHHUIA YIIOBOW LLIOB B COEAMHEHMM NOsICa C NOAPENLCOBOW CTEHKON B €3/10BOW Banke Heao-
nycTUM.

6.4 MoarBepxaeHue NPOYHOCTU GONTOBLIX COeAUHEHUN

6.4.1 TexHuuyeckue TpeGoOBaHUA U YCITIOBUSA pacyeTa

6.411 O6wwue TpeboBaHua

[ns 60nNTOBbIX COEAUHEHUIN AOIMKHbI MPUMEHATLCA CTamNbHbIE BONTbI U FANKW C XapakTepucTukamm, co-
OTBETCTBYIOLLIMMU KIIMMATUYECKOMY UCMOSIHEHWIO KOHCTPYKUMK. MexaHnyeckme xapakTepucTuky raek u Lwainiod
[OMKHbI COOTBETCTBOBATL XapakTepuctukam 60ontoB. [na KOHCTPYKUMIA kaTteropuin pasmewleHusa 1, 2 u 5 no
MOCT 15150 HeobBXx0AMMO UCNOSb30BaTb BONTLI U FANKM G 3ALLUUTHLIM METaNNMYECKMM MOKPbITUEM, COOTBET-
CTBYIOLLIMM YPOBHIO KOPPO3MOHHOW arpecCUBHOCTU CPeabl.

B HacTodAwem cTaHgapTe npeacTaBneHbl METOALI NOATBEPXKAEHUSA PaboTOCNOCOOHOCTU (PPUKLIMOHHBIX
U Cpe3HbIX OONTOBbLIX COEAMHEHUN, pa3MeLLeHne BONTOB B KOTOPLIX YAOBNETBOPSET Crneayowmm TpeboBaHu-
aM (PUCYHOK 5)

a;215dy, by>15d,, a>3dy, b,23d,,

roe d, — AuameTp oTBepcTus nog Gonr.
B HacTosLEeM cTaHAapTe AaHbl METOAMKK pacHeTa GONTOBbLIX COEAUHEHUI, B KOTOPbLIX BCE BONThLI 0aMHA-
KoBble. He paccMaTpuBaloTcsl COEAUHEHUS, B KOTOPbIX UMEETCA TOMNBKO OWH 6onT.
ra

OO0
OO0+ <
OO

| )

PucyHok 5 — Pa3smelleHne oTBepcTIil B HONTOBOM COELMHEHNM, HArPy>KEHHOM CABUraroLLeil Harpy3kol B HanpaBneHun A

6.4.1.2 CpesHble CoegnHeHns

CoeﬂMHeHMe NCNoJNb3yeTCd B TEX Crny4asx, korga cMeLleHne coeguHaeMblxX ,quaneVl B pe3ynbrate Bbl-
Oopkn 3a30pa He OKasbiBAET HEraTUBHOIO BNUAHUS HA paboTy KOHCTPyKUMU. He pekomeHayeTcs NpuMeHsiTb
cpesHble 60NTOBbIE COEANHEHUSA ANA BOCNPUATUSA PEBEPCUBHON HArPy3Ku.

B cpesHbix coegnHeHunsax:

- 60nTbl AOMKHBI ObITE YCTAHOBMEHEI B OTBEPCTMS MO NOCAAKE, COOTBETCTBRYIOLLEN MPOEKTHOW JOKYMEHTALNY;

- [OMXHbI ObITb NPEAYCMOTPEHBI MEPbI MPOTUB CAMOOTBUHYMBAHUS Fa€EK.

6.4.1.3 PPUKLMOHHbIE (CABUTOYCTONYUBLIE) COEAUHEHUSA

CoeauHeHUs NPUMEHSIOTCA B y3nax, AN KOTOPbIX HEAOMYCTUM OTHOCUTEMNbHbLIM CABUM COEAUHAEMbIX
3MNEMEHTOB, BOCMPUHUMAIOLLMX CTAaTUHECKUE U NEPEMEHHbIE, B TOM YUCIIE PEBEPCUBHbIE, HArpy3Ku.

B aTnx coeanHeHnax:

- MPW MOHTaXe COeaMHEHNs AoMKHa OblTb 06ecneyeHa KOHTponupyemas 3aTsxka 60NTOB Ha 3a4aHHoe
ycunue,

- KOHTaKTHbI€ NOBEPXHOCTU COEAUHAEMbIX ,quane|7| AOJIXKHbI ObITb noAroToBNeHbl TAKUM 06p830M, YyTOobbI
ofecneymBanoch XopoLluee npuneraHue, a Takxe cTabunbHbIN U BbICOKUIA KOSPULIMEHT TPEHUS,

- NMOBEPXHOCTU AETanNe, Ha KOTOPLIE ONUPAIOTCA rofoBka 6onTa u wanba, A0MmkHbI ObITb NapannensHbl.

12
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6.4.1.4 dnaHueBble coeauHEHUs

Bo dnaHueBbIx COeUHEHUAX:

- paccTosiHMA OT LieHTpa 6onta 40 NOBEPXHOCTU NPUCOEANHAEMOTO 3MIEMEHTA AOIDKHbI ObITb MUHUMASL-
HbIMU (pasmepbl ¢4 U C,, PUCYHOK 6);

- KOHTaKTHbIE MOBEPXHOCTH ¢hnaHLEeB AOMKHbI 06ecneunBaTh NIOTHOE NpuUrieraHue nocne 3aTspkku 60ToB.;

- BonTbl M raikn 4OMKHbI ObiTb 3aUIMLLEHbI OT CAMOOTBUHYMBAHUS,

- CBApHOE COEAMHEHUE ANEeMEHTa KOHCTPYKLMM C hraHLEM AOIDKHO ObiTh pACCYMTAHO HA NPOYHOCTDL MO
yKasaHuam 6.3.

B HacTosALEM cTaHaapTe NnpeacTaBneHbl METOAbI NOATBEPXKAEHUS paboToCnoCOBHOCTU (hnaHueBbIX COo-
€4MHEeHUI, B KOTOPbIX hriaHeL, UMeeT TONLMHY He MeHee aAnameTpa borra.

Z 2222222 22222222222,

/ zj

|

E 2222222, 22222222a

PucyHok 6 — MNpumep cxeMbl pa3melleHns 60nToB Bo ¢pnaHLeBoOM coeiUHeHUK

6.4.2 YcnoBuA NpovYHOCTH, NpeaesibHble CUbI
6.4.2.1 CpesHble coeguHeHus
MoaTBepxaeHUe NPOYHOCTU CPE3HOTO COeANHEHUSI TPEBYET NPOBEPKM NO CNeayoLLUM YCIOBUAM:
a) NpPoYHOCTL BonTa Ha cpes;
6) NPOYHOCTb MPUCOEAUHAEMOrO AnemMeHTa u bonTa Ha cMsTue;
B) NPOYHOCTb NPUCOEAUHAEMOrO SIEMEHTA MO CEYEHUIO HETTO C Y4E€TOM 0cnabneHns oTBepCTUSIMU.
Bce npoBepku OCyLLIECTBNSIOTCS B (hOpME CPABHEHUSA CABUraloLLEl Cunbl, AeWCTBYIOLWEN HA Haubonee
HarpyeHHbIi 60NT, C NpeaenbHON NN AONYCTUMOIA CABUTaIOLLEN CUMOW.
a) Mposepka npoyHOCTM GorTa HAa CPe3 NPOU3BOAUTCS MO CNEAYIOLLMUM YCNOBUSIM:
- MO npeaenbHbIM COCTOSIHUSAM
Forc <Fpsnc @1

- 1O JOMYCKAEMbIM HANPSHKEHUSIM
Fopn <Fosph @2

rae Pnc W Bpn — pacuyeTHasi CABUraoLLias cuna, NPUXoAsiLasacsa Ha oauH 60T, BbluMcnaemasn no komGuHauum
Harpy3ok cornacHo FOCT 32579 no npeaesnbHbIM COCTOSHUAM U A0NYCKaeMbIM HaNPSXKEHUAM;
Fosric W Fospn — NPeaernbHas CaBuraioLas Harpyska Ha 6o no ycnosuio NPOYHOCTH Ha CPES, BbIMMCTAEMAn
no cneayiowmm opmynam:

- No npeaenbHbIM COCTOAHUAM

nA
Fusnc=0.4 %"” 23
- no ,ClOI'IyCKaeMbIM Hal'lpﬂ)l(eHMﬂM
N A0,
Fospp =04 =702 (24)

roge N, —4YMCNO NOBEPXHOCTEN CPe3a;
Opp — MUHUMaATNbHOE 3HA4Y€HUE BPEMEHHOro CONnpoTUBJIEHUA MaTepuana 60]1Ta;
Abs — nnowaab NoNepevyHoro Ce4eHna CTepXKHA 6onTa B NNOCKOCTH caBura;
Ym= 11
v.=1,0.

13
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KoadhdpmumeHnT 3anaca ny:=v,y:Y,, KoSOPULUEHTbI ¥,, U Y HAXOAATCSA MO yKkazaHusaM 6.2.2.
6) MpoBepka NpUcoeaMHAEMOro anemMeHTa u 6onra Ha cmMsiTUe NPOU3BOAUTCS MO YCIIOBUSIM:

- MO NpeaenbHbIM COCTOSAHUAM
Pins <Foors » (25

- 10 AOMYCKAEMBIM HAMPSHKEHNAM
Foon <Foppr (26)
TA€ Fopris U Fopon — NPeAenbHas CABUraloLas Harpyaka Ha GOmT Mo YCrOBUIO CMSITUSI IOBEPXHOCTU, BbIMUCHS-
eMasi No rpasunamM pacyeTos o NpPeaensHbIM COCTOSHUAM 1 0NYCKAEMbIM HANPSDKEHNAM.
MpeaenbHas pacyeTHas cUna CMATUSA B OTBEPCTUN PaCcCHUTLIBAETCS Mo hopMmyne:
- N0 NpeAenbHLIM COCTOSHUAM

Orpts
Foprc = 0,4 , 27
bpriC T @7
- N0 AonyckaembIM Hanps>KeHUAM
Oyt
Fopori = 0.4 Tnf z 28

rae o —HoOpMaTUMBHOE 3HAYEHWE npeaena Teky4ectu MeHee NPO4YHOro U3 MarepuanoB CoelMHAEMbIX AeTa-

nevi unu 6onra;

d, — amamMeTp cTepxHs bonta 6e3 pesblbl;

t; — MeHbLUas CyMMapHas TONLWWHA NUCTOB, CABUraeMbIX B OAHOM HaNpPaBNEHUN, KOHTAKTUPYIOLLMX C He-
Hape3aHHOM YacTblo CTepXkHA 6onTa;

Ym = 1!1:

v.=0,9 Ans coeaMHEHN C 0QHON NOBEPXHOCTLIO Cpe3a;

v.=0,7 Ana coegmHeHnit, umetoLmx 6onee oAHOI NOBEPXHOCTH cpe3a.

KoadhdpuuueHT 3anaca ny=v;¥rYc, KO3 PULMEHTBI ¥, U Vs HAXOAATCH NO yKasaHuam 6.2.2.
B) MpoBepka NpucoeaAUHAEMOro ANEeMEHTa Ha NPOYHOCTL NPOU3BOAMUTCA MO CEYEHUIO HETTO MO METOAMKE,

U3MNOXeHHON B 6.2.

6.4.2.2 OpPUKUMOHHLIE (CABUrOYCTOMYUBLIE) COEAUHEHMSA

MoaTeepxaeHUe NPOYHOCTU PPUKLIMOHHOTO COEAMHEHMUs] OCYLLECTBNAETCA B (hopMe NpoBepkU AOCTa-
TOYHOCTU CUIbl TPEHUS, CO3AaBaeMON NPeABapUTENLHON 3aTsDKKOW BonTa, AN BOCNPUATUA MAKCUMAanbHON

cABuratoLLent Harpy3ku, NpUXoasiLiencsa Ha oauH 6onT.
MpoBepka NpoM3BOAUTCA MO CEAYIOLMM YCNOBUAM:

- 10 NpeaenbHbIM COCTOSAHUAM
Fnc <Fonnc » 29

- MO AOMYCKAEMbIM HANPSHKEHNAM
Poon <Fongh (30)

rae Fopnc W Fongn — NpeaenbHoe 3HaY€HWe CUMbl TPEHWS, Co3AaBaeMoi GONTOM MEXAY COeaUHSEMbIMU NO-
BEPXHOCTAMM, KOTOPOE BLIMUCISAETCA M0 NPABMIIAM PACYETOB N0 NpeAenbHbIM COCTOAHU-

AM W AONYCKAEMbIM HAMPSKEHUAM.
MpeaensbHoe 3HaYeHne CUMbl TPEHUS B pacyeTe Ha 04MH GONT BLIMUCIAETCS Crieaytowmm obpasom:

- No npeaenbHbIM COCTOAHUAM

SonNspn
Fornc =—Y Ys ) (4]
cim
- 1O A0MYCKAEMbIM HaNPSHKEHUSIM s
0nls U
Fung=2el 2

rae Sgn — CUna npeaBapuTenbHON 3aTsaXku 6onta, Sy, = 0,7 A,Ogp;
Opp — MUHUMAnNbHOE 3HaYeHNe BPEMEHHOro CONnpoTUBIIEHNA MaTepuana bonra;

A, — MUHUManbHas nnowagab cevyeHus 6onra no pesbbe;

Ng — YMCIIO CTLIKOB MEXAY COEAUHAEMbIMU YACTAMM;
Wy — KOIPADULIMEHT TPEHNS!, BHAYEHNE KOTOPOTO HA3HAYAETCA B 3aBUCUMOCTH OT Crocoba noaroToBKy Mo-

BEPXHOCTEN coeanHeHus no Tabnuue 3.
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KoadhdpuumeHr vy, = 1,1, 3Ha4eHue v, npuHumaeTcs no Tabnuue 4. KoadbduumueHT 3anaca ny= vy,yrY. , K0adh-
PULIMEHTBI Y, U Yy HAXOAATCA NO yKa3aHusm 6.2.2.

Tabnuuya 3 — 3HadeHns koshduLMeHTa TPEHNUS L ANA PPUKLMOHHOTO COeAMHEHMA

M KoadppuumeHt
Cnoco6 NnoAroToBKU NOBEPXHOCTEN TPeHUS 1,
OpobecTpyitHasa unu neckocTpyitHasi obpaboTka Npu OTCYTCTBUU HEPOBHOCTEM 0,50
OpobecTpyitHasa unu neckocTpyitHas o6paboTka 1 antoMUHU3NpoBaHne 0,50
OpobecTpyiiHas unu neckoctTpyiHas obpaboTka u METanNU3upoBaHWe ¢ NPOAYKTOM Ha OCHOBE LiMHKa 0,50
OpobecTpyitHad unu neckocTpyitHas obpaboTka ¢ MOKPLITUEM LUENOHHO—LIMHKOBOW CUMMKaTHOM 0.40
kepamukon TonumHon 50—80 MKM '
[anbLBaHNYeCcKoe MOKPLITUE NOBEPXHOCTE C NOrPYXXEHNEM B FOPAYUIA PacTBOP W crierka NoABEPrHyTHIX 040
ApobecTpyiHON nnn neckocTpyitHol obpaboTke '
OuuncTKa NpOBOMOYHON LLETKON, pe3akoM WUu ra3oBbIM NiaMeHeM 40 MeTannu4eckoro bnecka 0,30
OuuncTKa U TpaBneHne NoBepXHOCTeN 0,25
OuncTKa OT CrioeB pXXaBYUHbI, CMa3Ku U rpAsn (MUHUMarnbHoe TpeboBaHune) 0,20
Tabnuya 4 — KoacduumneHT ycnosui paboTsl v, AN PPUKLUNOHHOTO COeANHEHNS
KoadhdpuumeHT yenosuii paboTsl Y, ANA cnyyaes,
PasHocTb guameTpoB B KOTOPbIX MPUHUMAIOTCA 3HAYEHUA KoahdDULMEHTa TPeHUA Uy
oTBepcTua u GonTa &
MeHee 0,25 Ot 0,25 po 0,35 Bkntou. bonee 0,35
§<2mMm 1,30 1,20 1,10
8>2mm 1,60 1,30 1,20

6.4.2.3 ®naHuesble 6ONTOBLIE COEANHEHUA

MoaTBepkaeHne pabotocnocobHoCcTU (hnaHUeBOro coeanHeHnsa TpebyeT NpoOBEPKU NO CNEAYIOLLMM YC-
NOBUAM:

a) HepackpbITMe CTbiKa, TO €CTb obecnevyeHue oxatua dnaHues NP MMHUMANbHOM BO3MOXHOM Npes-
BapuTENbHOM HaTsHKEHUM BonTa u MakCuManbHOW BHELLHEN pacTArUBaloLLEN HarpyskKe;

6) NPoOYHOCTb BonTa NPM MaKCUManbHOM BO3MOXHOM NpeABapUTENbHOM HaTSXKEHUM U MAKCUMAarbHON
BHELLHEN pacTArMBaloLen Harpyske;

B) OTCYTCTBWE CABUra B CTbIke Npu AENCTBMN MaKCUMAaNbHON CABUIaloLLEen CUmbl U MOMEHTA.

Cuna HatskeHus 6onta nog Harpy3kom BbIMUCAAETCA C y4ETOM B3aumoaenctesus ero ¢ pnavuem (b.2,
npunoxexue b).

a) Mposepka HepacKpPbITUA CTbIKa NPKU MaKCUManbHOW Harpy3Kke NPOU3BOAUTCSA NO CNEeAYIOLNMM YCNOBUSM:

- MO NpeaenbHbIM COCTOSTHUSIM

P <Fsonc: 33

- MO JONyCKaeMbIM HAMPSHXKEHUSIM
Popn <Foonn; (34)

rae Bnc W By — pacyeTHas pactarnsaioLlas cuna, npuxoaswanca Ha oauH 6onT, KoTopas BbIMUCHSAETCA Mo
KomOuHauun Harpy3ok cornacHo FOCT 32579 no npeaenbHbIM COCTOAHUAM U AONYCKAEMbIM
HanpAXeHuAaAMm,
Fooric ¥ Foonn — NPeAenbHoe 3Ha4YeHne Cunbl PacTshKeHNs GonTa OT BHELWHEH Harpysku, BbIYUCAAEMOE Mo
npasmnamM pacyeToB Mo npeaesibHbIM COCTOAHUSIM U JOMYCKAaeMbIM HAMPSXKEHUAM.

MpepenbHas pacTaruBaloLasi cuna Ha oguH B6ONT NoO YCrOBUIO HEPACKPbITUS CThIKA (hnaHuUeB BbIMUCTIS-

eTcs Kak
- No npeaenbHbiM COCTOAHNAM

So(1—¢)
F, -0 , 35
boMC = 1) 3%
- MO AonycCkaembIM HaNpsXXeHnam
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_Se(1-¢)
Foo =21 ) (36)
rae Sy —3HauyeHue npeaBapuTENbHOTO HaTshkerus 6onTa, Sy < 0,740,
% < 1— KoachbuumeHT BHeLHeN Harpy3ku (5.2, npunoxenue B).
Ecnu pacuetHas anuna 6onta t-= (2 - 4)d, u t; /t- > 0,8 (PUCYHOK 7), KOIPDULIMEHT 7 BLIMMCAAETCSA KaK
_4d3
X="53 - @7)
rae Dy.— 3KBMBaNEHTHbIN AMaMeTp 30Hbl oxaTus nog 6ontom, D,.~1,2D,,; ecnu cxmmaembie 6onTom ane-
MEHTbI KOHCTPYKLMKN umetot auametp Dy, <1,2D,,, (PUCYHOK 7, 8), TO B pacyeTHble popMynbl Noa-
crasnaeTcsa sHavenue D= D, 4;
D,, — AnameTp ONOPHOI NOBEPXHOCTU, NepeaaloLlen Harpy3ky ot bonra Ha dnaHel, TO €CTb AMaMeTp
Wwanbbl UNW pa3Mep NOA KoY raiku Unu ronoeku 6onTa;
dy — anameTp cTtepxxHs 6onra 6e3 pe3bobl;
€ = 02+04 — OTHOLIEHNE MMHUMATILHON AONYCTUMON CUTbl CXaTUA (hriaHLEB K UCXOAHOMY CXa-
TUIO OT NpeABapUTENbLHOrO HaTsHkeHUA 60NTa; MeHbLUMe 3HAaYEeHMs oNyCTUMBI AN dhnaHues,
KOTOPbIM HE FPO3UT KOPPO3UOHHOE MOBPEXAEHUE;
Ye=11.
KoadhduumeHt i B Gonee LuMpokoM gnana3oHe napaMmeTpoB MOXET ObITb BbIMUCTEH NO MeToAuKe [1], rae
OH 0603Ha4eH kak @. KoadhdpuumeHT 3anaca n;=y,YrY, HaxoauTcs no ykasaHusam 6.2.2.
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PucyHok 7 — CxeMbl ycTaHOBKW 60NTOB BO hnaHUeBOM CoeJUHEHUN

6) MpoBepka NPOYHOCTH BONTa NPU MAKCUMMATTLHON HATPy3Ke NPOU3BOAUTCH MO CEAYIOLMM YCIIOBUAM:
- 10 NpeAenbHbIM COCTOAHUAM
Ponc <Fptric (39

- MO AonyckaembiM HanpsHXeHnam
Popri <Fotgh - (39

MpeaenbHas pacTArUBAaioLLAs CUNAa OT BHELUHE!H Harpy3ku Ha oAuH BONT NO YCII0BUIO NPOYHOCTH GonTa
BbIYMNCIIIETCA Kak
- MO NPeAEnbHbIM COCTOSIHMAM

orpAp ]1
= — -, 40
btrC2 [Ym o)y @0)
- Mo AOoNyCKaeMbIM HanpshkeHnam
G'IbAb i
Fbt,ElH2:[ ™ _cho]y,x ) @)

roe o — NPeAen Teky4ectu marepuana 6onra;
Ap — MUHUMANbLHAA NNOLLAAL cevyeHus 6onra;

Ym="11.
16
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Mpu KOHTPONE 3aTsXKN MO MOMEHTY WNW Yrny NoBOpOTa Y, = 1,2, NPK KOHTPONE N0 3HA4YEHUIO CUIbI pac-
TSXKEHUs unu yanuHenus 6onra v, =1,1. B hopmyne (41) cneayet npuHumats v, =1,1.

B) Ecnu chnaHueBoe coeauHeHne, 3arpy>keHHOe CABUTAOLLMMK CUNamMu, CHaBXEHO JOMNONMHUTENbHLIMU
anemMeHTaMu, BOCMPMHUMAIOLLMMU CABUT (LUTUPTaMK, BTYNKaMK, YNOPHLIMU YCTYNaMK U Np.) TO, OHW AOMKHBI
6bITb paccuMTaHbl Ha 4eCTBUE MaKCMMasIbHBIX CABUTAIOLLMX CUIT U MOMEHTOB Ha CPE3 U CMATUE NO METOAUKE
6.4.2.1. ECNK TaKMX YCTPOMCTB HET, TO AOSMKHO ObITb BbINOMHEHO YCNOBKE OTCYTCTBUS NPOCKanb3biBaHUS (onaH-
LieB noJ AeicTBMEM caBUratoLnx cun P, u P,

- MO nNpeaesibHbIM COCTOSAHUAM

iNPFEPA +(1-pR <Y, )
c
- N0 AonyckaemMbIM HanpsXeHnsam
SNPFEP2) +(1-p)R <2 @)

3aecb v — obLiee konu4ecTso 60NTOB BO PriaHLEeBOM COEAUHEHUMN.

KoadhdmLmneHT TpeHus |, BolOupaerca no tabnuue 3. HanpaBneHuss cun COOTBETCTBYIOT CUCTEME KO-
opAuHaT Ha pucyHke 6. Cuna P, cunTaeTcs NoNoXUTENLHON, ECNU OHA PacTArMBaeT INaHUeBoe COeAUHEHME.

6.4.3 PacyeTHble CUNbl B 60NTOBbIX COeAUHEHUAX

6.4.3.1 CpesHble U PPUKLUMOHHBIE COEANHEHUA

Harpysku, geicteyiome Ha 60NTOBOE COEAMHEHUE, BbIMUCTAIOTCA MO PACYETHBIM KOMOUHALMAM, Hal-
JEHHbIM B COOTBETCTBMU C UCMOSb3yEMbIM METOAOM pacyeTa no ykazaHuam FOCT 32579. KomnoHeHTaMun Ha-
rPY3KU SIBIISIIOTCA CABMUIaloLLME CUIlbl B, U F, NPUMNOXEHHbIE B LIEHTPE TAXECTU COEUHEHMS, U MOMEHT M, (pucy-
HOK 8). Mpu pacyeTe no MeToay NpPeaenbHbIX COCTOAHNIA A = Bne, B, = B nc U M, = M,rc, Npn pac4eTe no MeToay
aonyckaemblx HanpsbxkeHun B =By, B,= By n M, =M, g

MonoxeHue ueHTpa TSHKECTU COeAUHEHUS OTHOCUTENBHO NPOU3BONILHOW CUCTEMBI KoopauHaT XY onpe-
Aenaerca koopauHatamu (PUCYHOK 8)

u
Xo=t3X, Vo= DY, . @4)
Uu=1 Uu=1

rae U —xonuyectBo 60nTOB B coeanHenuu, u=1, 2, ..., U.

OcrtarnbHble 0603Ha4YeHNs NPUBEAEHbI HA PUCYHKE 8.

MHoroGonToBoe coeauHeHWe SIBMSIETCA CTATUYECKM Heonpeaenumoi cuctemoi. [ina ero pacyera npu-
HUMAIOTCA CNeayIoLWMe CXeMbI pacnpeaeneHus cun Mexay 6onTaMn B CoeanHeHuu: casuraiolume cunbl B u P,
paBHOMEPHO pacnpeaensaTcsa Mexay Bcemu Gonramu, a capuratoLLasi cuna ot MOMeHTa pacnpeaernsieTcs npo-
nopuMoHanbLHO MOAYNIO paauyca-sekTopa o Gonrar,, NpoBeAeHHOMY U3 LIEHTPA TSHKECTU CEYEHMIA Bcex BonToB
B COEAUHEHUMN (PUCYHOK 8).

YA P

Yi

¢
=
$

J | eeEDee
ooy
X

Xo Xi

YkasaHbl cABUralowue cunbl oT MOMeHTa M,

PucyHok 8 — CxeMa HarpyxeHust 60NToB B CPE3HOM UNU PPUKLIMOHHOM COeANHEHUN
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CasuraioLlan cuna, AencTeyioLLasn Ha 60NT, BLIMUCNAETCS Kak

2

B M, r, sinf, +

2
P, M,n cosB
— 4 z'b b
) [U 7 + ] , 45)

U J

rae PB,— yrnosas koopauHaTa paguyca-BekTopa pac4eTHoro 6onra;
r, — MOAYmb paanyca-BekTopa pacyeTHoro 6onra;

J=.r2.
u
[N criyuas perynsipHoro pasmeLLeHusi GONTOB Ha MPAMOYTONbHOM MOME U pa3MeLLIEHUM Havana Koopau-
HaT B LIEHTPE TSHKECTH

rae | —xkonuuectBo psiaoB 6ONTOB BAOMb OCK X (HA PUCYHKe 8 / =6);

K — Konn4ecTBo psii0B BONTOB BAONL OCK y (HA pUCYHKe 8 K=4).

[insi npoBepKM NPOYHOCTKM cneayeT HanTu 60nT, 4Nns KOTOporo no dpopmMyne (45) nonyyaercs MakCuMmarb-
HO€ 3HayeHune cunebl P,.

PacuyeT makcumMarnbHbIX CABMraOLLMX CUI, IEACTBYIOLMX Ha GONTbl B coeanHeHUM Banok Ha HaKnaakax,
npeactaened B B.1 (npunoxenue B).

6.4.3.2 dnaHuesble COeaNHEHNS

Harpysku, aencreytowne Ha 60NTOBOE COEANHEHUE, BbIMUCTIAIOTCA MO PaCYETHbIM KOMOUHAUMAM, Hal-
OEeHHbIM B COOTBETCTBUM C UCNOSb3YyEMbIM METOAOM pacyeTa no ykasaHuam FOCT 32579. KomnoHeHTaMu
Harpysku siBNAOTCA NPOAONbHAA cuna F, MPUNOXEHHan B LIEHTPE TSAXECTU COEAUHEHURA, U MOMEHTbI M, 1
M,. HanpaBneHust Harpy3oKk COOTBETCTBYIOT CUCTEME KOOPAMHAT Ha pucyHke 6. [pu pacuyete no meToay npe-
AenbHbIX COCTOAHUI B = Rne, My=M,nc 1 M, =M,nc, Npu pacyeTe no MeToay AOMyCKaeMblX HaNPsHeHUN
B=PBpr, My=Mypy v Mz =M;p.

Insa pacyeTta praHueBoro CoeAMHEHU NPUHUMAETCSA NMMHENHBIA 3aKOH pacnpeaeneHus cun mexay 6on-
Tamu (pUCyHoK 9, a). CymmMapHasi pacTarvBatroLLas cuna OT BHELUHEN HArpysku, NPUNoXeHHas k Haubonee Ha-
rpy>KeHHOMY BOJITY, BbIMMCIAETCA crieaytowmumM obpa3om

Py= g M Mo 46)
/ Jz Jy

K
rae =2, [vaZ?], jy=>, [viu YEl,
=1 k=1
Y U Z;— KOoOpAUHATLI LEHTPOB 6ONTOB (PUCYHOK 9, a);
Yi=max(Y,) U Z,=max(Z);
Vi M V;;— KONUYECTBO GOJITOB B k-OM (OTCHUTLIBAEMOM BAOJTb OCH ) W j-OM (OTCUMTLIBAEMOM BAONbL OCH
2) pagy.

Cuna P, cuuTaeTcs NONOXUTENBLHOM, €CNN OHA pacTAruBaeT (hnaHueBoe CoejuHeHue.

B coeanHeHUAX CO CNNOLWHbLIM NpUneraHuemM naHLUes Ha4yano KOOPANMHAT OCU Z NEXUT Ha YPOBHE KPOM-
K1 NPUCOEAMHAEMOrO SNEMEHTA B 30HE CKaTusi OT MOMeHTa M, (PUCYHOK 9, @), @ 0CM Y — Ha ypOBHE KPOMKM
NPUCOEANHAEMOro 3NEMEHTA B 30HE CXXaTusl OT MOMeHTa M,. [ins 6onToB., y KOTOPLIX Y,< 0, cneayet npuHumaTh
Y,=0, npn Zi< 0 cuutatb Z=0.

ECnu KOHTaKT coeauHAEMbIX AeTanei OCyLeCTBNAETCH TONbKO B 30HaxX noa 60nTaMun, TO Ha4ano Ko-
opauHaT oceii Y Z cneayet pacnonararh B LIeHTPe TSKeCTu ceveHus AA (pucyHok 9, 6). Mpu aTom B pacueTe
no chopmyne (46) yuntbiBaloTca Bce GONThI, KaK C MONIOXKUTENBbHLIMM TaK U C OTPULATENbHBIMU KOOPAUHATAMU
YnZ.
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PucyHok 9 — Cxema HarpyxeHusi 60rToB BO (hfiaHLEBOM COeAUHEHUHN, 3arpyXeHHOM MOMeHTOM M,
( Poimy cvna, cosiaBaemast MOMEHTOM M,, Npuxoaawasncs Ha j-bih 6onT)

6.5 MNoarBepXxaeHNe NPOYHOCTH WAPHUPHLIX COeANHEHUN

6.5.1 TexHU4eckue TpeGOBaHUA U YCIIOBUA pacuyeTa

LapHup aomxeH ObiTb CHADXEH yAEePKUBAIOLLMM YCTPOINCTBOM, NPENATCTBYIOWUM BbIXOAY OCU U3 OT-
BEPCTUSA.

B HacTosAwem ctaHgapTe npeacTasneHbl METOALI MOATBEPKAEHUS paBoTOCNOCOBHOCTH LUAPHUPHBIX CO-
€MHEHUI, COCTOSALLMX U3 HECKOMbKUX MPOYLUNH, COEANHEHHbIX OCblO, U 3arpy>KeHHbIX PacTArMBaloLLE CUION
(pucyHok 10), B KOTOPbIX:

- OTHOCUTENbHbLIE MOBOPOTbI COEAMHEHHBbIX 3IEMEHTOB, BO3HMKaloLuMe B npouecce paboTbl MalLWHBI,
BeCbMa Marbl;

- OCb M OTBEPCTUE BbIMOMHEHBI C AONyckamu, ob6ecneumBaioLmMm 3a30p B CoeauHEHUM He Gonee Yem npu
nocaake h12/H12 no FOCT 25346, B cny4yae peBepCuBHbIX Harpy3ok TpebyioTcst 6onee >XecTKMe 10NyCKu.

PaboTocnoco6HOCTb OTBETCTBEHHbIX LLUAPHUPHBLIX Y3M0B LienecoobpasHo aHanM3MpoBaTh C MOMOLLLIO
METOAAa KOHEYHbIX 31IEMEHTOB.
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PucyHok 10 — CxeMa wapHupa ¢ NpoyLUMHOM

19



rocT 33169—2014

6.5.2 YcnoBue NpoOYHOCTU U NpeaeribHbIe HaNPAXeHUA

MoaTeepKAEHWNE NPOYHOCTU LUAPHUPHOTO COEAUHEHNS TPEBYeT NPOBEPKM NPOYHOCTU OCU U NPUCOENHSA-
€MblIX 3NIEMEHTOB (MPOYLUMH). BbINONHAIOTCA cneayoLme NpoBepPKN NPOYHOCTHU:

a) ocu Ha u3rug;

0) ocu Ha cpes;

B) OCU U MPOYLLUMH HA KOHTaKTHYI NPOYHOCTb;

r) NPOYLUMH HA NPOYHOCTbL C YYETOM OCnabneHna oTBEPCTUEM (MPU Harpy>€HUWM COeaUHEHUA pacTarmea-
OLLEN Harpy3Kow).

6.5.2.1 Pacuer ocu Ha u3rmb

YcnoBue npovyHOCTU OCU UMEET BUA:

- Npu pacyeTe no npeaenbHbIM COCTOSTHUAM

Gesl'ICSRc ; (47)
- Npu pacyeTe no gonyckaemMbiM HaNPs>XXeHNAM
OcsH S[G] . (48)
PacueTHoe conpoTuBneHne BblYNCINAETCA KakK
O
R="S1 49)
® YmYe

Jonyckaemoe HanpsiXeHne BbIYMCNFIOT No hopmMyne

[0]=2, (50)
Ny
ra€ Op— HOPMAaTUBHOE 3HAYEHWUE Npeaerna TEKy4eCcT maTtepuana ocu;
Ym = 1,1 — Ona ocu, U3roTOBNEHHON N3 NOKOBKW UMW NPOKaTa;
Ym = 1,2 — ONa NUTOW OCHK;
Y= 1,0.
Cnoco6 BbluUCEHUS KOADDULIMEHTA Ne=", VY, YKa3aH B 6.2.2.
6.5.2.2 Pacuet ocu Ha cpes
Ycnosue NpovYHOCTU OCU UMEET BUA:
- Mpu pacyeTe no npeaenbHbIM COCTOAHNAM

Tsnc S Re &)
- Mpu pacyeTe No A0NYCKaeMbIM HaNPKEHNAM
Toan <[1]- (2
PacuyeTHoe conpoTuBneHne onpeaenseTcs kak
_ 060; (53)
YmYe
[onyckaemoe HanpspkeHue BbiMUCHAETCA No hopmyne
060
- [[1=="7— (54)
rae y.=11. ns
6.5.2.3 Pacuert ocu 1 NpOoyLUMHbI HA CMATUE
Ycnosue Npo4HOCTU UMEET BUA:
- Mpu pacyeTe No npeaesnbHbIM COCTOSTHUAM
GpsI'IC < Rc ) (55)
- Npu pacyeTe No AoNyCcKaemMbiM HaNPsHXKEHUAM
GPSAH < [Gp] (56)
PacueTHOe conpoTuBneHne onpeaenseTcs kak
o
=L &7)
YmYe
[Jonyckaemoe HanpspkeHue BbMUCTIAETCA NO hopmyne
Ot
o 58
[0] nf’ ( )
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rA€ Or — MEHbLLEE M3 HOPMAaTMBHbIX 3HAYEHWI NPeenoB TEKYYeCTU MaTepPUanoB OCU U MPOYLLIUH;
Ym="11,
Y.=0,8.
6.5.2.4 Pac4yeT npoyLUMH Ha MPOYHOCTb
Pac4yeT npoyLUMHBI, HAarpy>KEHHOW pacTAarMBatoLLeli CUMoii, Ha NPOYHOCTb PEKOMEHAYETCH BbINOMHATL Me-
TOAOM KOHEYHbIX 9NIEMEHTOB C y4ETOM YNpPYronnacTu4eckmx CBOMCTB Matepuana u ycroBuii Harpy»xeHus. [ns
pacyeTa npoyLUMH AONYCKaeTCs NPUMEHATb METOAUKY, MPEeACTaBIEHHYHO B MPUINOXeHUH B.
6.5.3 PacuyeTHble HanpsXeHusa
6.5.3.1 Pacuert ocu Ha u3rnb
HopmanbHoe HanpsihkeHWe B OCU BbIMUCHISIETCS C UCMONb30BAHMEM PACYETHBLIX Harpy3oK COOTBETCTBYIO-
LLiero MeTofa pacyeTa fno BbIPaXXEHUI0

e Pnc rePpy
Oesric= W, W Ogspn= W (59)
o (e

rae W, — MOMEHT CONpPOTUBIIEHUS CEYEHUS OCH;
ANA CNAOLHOTO KPYIMoro cevenns W,=nd¥32, nns nonoro cevexus W,=r(d*-d;)/(32d);
d — Hapy>Hblii AMameTp ocu;
d; — BHYTPEHHUIA AMAMETP MOJION OCH;
Py, Phc —cuna, AeicTBYIOLIasn Ha LIAPHUPHOE COEeMHEHNE, BbIMUCNAEMan C UCMONMb30BAHMEM PACYETHbIX
Harpy3oKk COOTBETCTBYIOLLETO METO/Ia PaCyEeTa;
ro=0,25(0,5¢,+t,+2€) ansa AByxonopHoi ocu (pucyHok 10, a),
r-=0,54+0,56+e AN KOHCONbLHOW ocK (pUCyHok 10, 6).
OcTanbHble 0603Ha4YeHMs NOKa3aHbl Ha pUcyHke 10. 3HaYeHUs o> MOTyYT GbITb YTOUHEHDI C Y4ETOM PE3YNb-
TaToB AONONHUTENBHLIX UCCNEAOBAHUIA U aHaNM3a KOHCTPYKTUBHbLIX 0COOEHHOCTEI LLIAPHUPHOTO y3na.
6.5.3.2 Pacuer ocu Ha cpe3s
KacaTtenbHoe HanpshkeHUe BbIMMCNSIETCS C UCMOMNb30BAHUEM PACYETHLIX HArpy3oK COOTBETCTBYIOLLETO
METOAA pac4eTa no BblPaKEHUIO

Q Q
Tne=ya 0 WHT A (60)
o o

rae Qpy MM Qnc — MaKkCMManbHOE 3Ha4YeHWe nepepesbiBaloLLeli CUnbl B OCH, BLIMUCASIETCS B 3aBUCUMOCTH
OT Harpysku, AENCTBYIOLLEN Ha WapHUP, Py nnn Prc 1 YCNOBWIA 3aKkpenneHns ocu (pucy-
Hok 10, a, 6);
A, — nnowaab ce4yeHnsa ocu;
v—  Ko3dppuuneHT popmbl, 451A KPYrAOro CNAOLLHOIO CeYeHus v=%, ANA NOSoro ceyeHna
y=d o+l
3 1+w?
_ai.
OJ—F,
d v d; — BHELUHWI U BHYTPEHHUI AnaMeETPbl OCU.
6.5.3.3 Pacuet Ha cmsATHE
HanpsxkeHne CMATUA BLIMUCTIIETCA C UCNONb30BAHUEM PACYETHLIX HArpy30K COOTBETCTBYIOLLETO METOAA
pacyeTa no BbipaXeHuto Pro P o1
Gpnc dt, Wi Gppn dt ©1
rae P guvnn PBnc —pacyetHasa Harpyska, AeCTBYIOLIAA Ha MPOYLLMHY, BBLIMUCIISIETCA B 3aBUCUMOCTU OT Ha-
rpy3Kku, AEHCTBYIOLLIEN HA WAaPHUP, Py unu Prc 1 yCrioBuii 3akpenneHns ocu, pacHeTHoe 3HadyeHne cunbl P
cneayeT BbIMUCAATL C Y4ETOM BO3MOXHbIX OCEBbIX CMELLEHUI NPOYLLMH B NPEeAEenax 3a3opos €;
{, — TonwuHa paccuMTbIBaeMON NPOYLUMHbLI, Hanpumep, t=t; unu t,=t, (pucyHok 10, a, 6).

7 MoAarsepxAeHUe ynpyron yCTOMUMBOCTU 3NIEMEHTOB KOHCTPYKLUKU

71 O6wue NonoXeHus

711 B pacyeTe Ha ynpyryo yctTon4mBoCTb NpefierbHbIM COCTOSIHUEM CUUTAETCA AOCTUXEHUE HArpy3Kow
3HAYEHUS KPUTUYECKOI cunbl. MoBeeHNe KOHCTPYKLIMKM NOCHE NOTEPU YCTOMYUBOCTU HE PacCMaTPUBAETCA.
71.2 Ana coxpaHeHun hopmbl yCnoeusa paborocnoCobHOCTH, B pacyeTax Ha YyCTOMYUBOCTL CMMalOLLue
HanpsHKEHUS1 CYUTAIOTCA NONOXKUTENBHBLIMU.
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7.3 Pac4yeT BHELIEHTPEHHO CXKATbIX U CKATO-N3OTHYThIX CTEPXKHEN BbIMOMHAETCA M0 YCNOBUIO MPOYHOCTH
C BbIYMCIIEHUEM HaNPsKEHWIi MO AeOPMUPOBAHHON Cxeme (TEOPUSA BTOPOro nopsaaka) (CM. 7.3).

7.2 YCTOWYMBOCTL CXKaTbIX CTEPXKHEMN

7.21 TexHU4Yeckue TpeGOBaAHUA U YCIIOBUA pacueTa

MoaTeBepxaeHue ynpyron yCTONYMBOCTU CXKATbIX CTEPXKHEBbLIX 3N1EMEHTOB KOHCTPYKLIMKM BKIIOYaET:

- pacyeT Ha YCTOMYMBOCTb;

- orpaHudeHue rubKoCcTu CTePXKHEN.

MpeacraBneHHana MeToaMka MOATBEPXAEHUSI YNPYrol YCTOMYMBOCTU MPUMEHUMA K CTEPXHEBLIM ane-
MEHTaM MOCTOSIHHOTO CEYEHWs NO AJIUHE, 3arpy>EeHHbIX NPOAOMbHON CXMMAIOLLEN CUIION, SKCLEHTpUCHTET
[eiiCTBMSI € KOTOPOW OTHOCUTENBHO LIeHTpa Nboro ceveHunst He npesbiwaeT e=L/650, rae L AnvMHA CTePXHS.
OKCLIEHTPUCUTET € MOXET BO3HUKATb B pe3yNibTaTe CMELLEHUS TOUYKU MPUNOXKEHUA NPOAONbHO| CUMbl, NMOFpeLL-
HOCTM U3TOTOBNEHUS CTEPXKHA UK nNpornba oT 4eNCTBUSA NMONEPEYHbIX HAarpy3ox.

YcnoBue orpaHudeHns rmékOCTM HanpaBneHo Ha NpeaoTBpaLLeHne BUGpauuin CTepxHen, KoTopble MoryT
BO3HMKaTb Npu paboTe NPMBOAOB KpaHa M NOpbIBaX BETPA, a TAKXKe NOBPEXAEHUN NPU NepeBo3Ke U MOHTAXE.

7.2.2 YcnoBuA yCTOMYMBOCTU, NpeaeribHbIe HanpsXKeHns

7.2.2.1 Ycnosue yCTONYMBOCTU CTEPXKHA UMEET BUA;:

- Npu pac4eTe no npeaenbHbIM COCTOSHUAM

F
Prc<=% N Ore<ORg; 62
TmYe

- NIPY pac4eTe Mo AOMYCKAEMbIM HAMPSHKEHUAM
Fe .
Pans—2= wim ogrso[d]; 63)
f

rae o<1 — KO9(PPULNEHT CHKEHNA AOMYCKAEMbIX (NPeAENbHbIX) HANPSHKEHUN;

F. — kputnueckas cuna;

Ym=1,05.

[Ina anemMeHTOB KOHCTPYKLMIA, NpeACTaBnsaowmx co60in OAUHOYHLIA CTEPXKEHb (CTpena, CToWKa KO3ro-
BOrO KpaHa, NoAKOC BaLLHu U T.1.), a TaKke Anst NosicoB hepM Y,=1,1; AN 9NEeMEHTOB U3 OAUHOYHbIX YrOSIKOB U
COCTaBHbIX CTEPXHEN Y,=1,2. B ocTanbHbix cnyyasx y,=1,0.

7.2.2.2 Kputudeckas cuna MOXeT ObITb BbIMMCIIEHA C MOMOLLbIO METOAA KOHEYHbIX 3NIEMEHTOB UK aHa-
nutudeckn. MNpu UCNOnNbL30BaHUM METOAA KOHEYHbIX 3MEMEHTOB CreAyeT yYuTbiBaTb YNpyronmnacrmieckue
CBOWCTBa MaTepuana.

[lns aHanuTU4ecKkoro pacyera cneayer Ucnonb3oBartb popmyny

F=¢Aor. ©4

KoadhdhULUMEHT CHMXKEHUS1 AoNYCKaeMbIX (MpeAenbHbIX) HaNPSXKEHUIA BLIMUCNAETCA NO hopMynam:

<P:0'5 (6-\/;2 40 XQ) <

ecm A<d,, TO

©5)

Py 76 .
ecnu A<A,, TO (p—?,

rae 8=10(0,96+pA) +A%;
izk\/% — YCROBHAas IMBKOCTb CTEPXKHS;

xz% — rMBKOCTb CTEPXKHS;

L=pL — 3dppekTnBHAg ANUHA CTEPXKHS;
1L — KO3(PMPULUEHT, YUUTHLIBAIOLMI YCIOBUSI 3aKPENNEHNS CTePXHSA, 3HAYEHUS KOTOPOro ANna pasnuy-
HbIX BAPMAHTOB 3aKpeNnmneHns CTePKHSA AaHbl B Tabnuue 5, ana nosicos cdepm p=1, Ana packocos
u croek p=0,85, Ana packoCoB U CTOEK, COEANHEHHBIX C MOACAMU C NOMOLLILIO KOCLIHOK 6e3 pebep,
npu NnoTepe yCTOWYMBOCTM U3 NITOCKOCTU KOCBIHKM [1=1;
L — pac4yeTHan AnuvHa CTEPXHA, Onpeaensemas kak pacCTOAHNE MEXAY y3namu, KOTOpbIe yAepXUBaIoT
CTepXeHb OT NoTepU YCTOMYMBOCTU B paccMaTpuBaemomn NNOCKOCTU (PUCYHOK 12);
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p= % — paauyc MHEPLIMM CEYEHUS CTEPXKHST,

J — MOMEHT MHEPLIMK CEYEHUS CTEPXKHS;

A — nnowaab CeuYeHUs1 CTepPXKHSI.

3HayeHns koapduLMeHTa B M YCNIOBHOI MUBKOCTU A, NPUHUMAIOTCA NO Tabnuue 6 B 3aBUCMMOCTU OT
KOH(Urypauum ceveHus crepxHsi. HepaBeHCTBO B BbipaXkeHuu (65) 03HaYaeT ycnosue: ecnum nony4vaercs ¢>1,
TO cneayert npuHuMarb @=1.

Mpu noaTBEPXKAEHUM YCTOWUMBOCTM CTEPXKHS CreyeT pacCMOTPETb BCE BO3MOXHbLIE HAMPABfIEHUs ero
MCKPUBIMEHMWS NPU NoTepe YCTOMYUBOCTY U st pacyeTa KaXkaoro U3 HUX onpeaensitb COOTBETCTBYIOLUME 3HA-
yeHua J u L. Tak, Hanpumep, Ans HWKHero nosica depmel Ha pucyHke 10 cneayet paccMOTpeTb BO3MOXHOCTb
noTepu YCTOAYUBOCTH HA ANMHE L, (ACKPUBFIEHWE B NNOCKOCTN Xy) U L,.

7.2.2.3 PacyeT Ha yCTOMYMBOCTb COCTaBHbIX CTEPXKHEN PEKOMEHAYETCA BbINOMHATL C NOMOLLbIO METOAA
KOHEYHBIX 3MEMEHTOB. [ina aHanMTMYECKOro pacyeTa Ha YCTOWYMBOCTb COCTaBHbIX CTEPXHEW, ABNAIOLNXCA
anemMeHTamMn gepm, rnbKkoCTb A 3aMEHSIETCA HA IKBUBANEHTHYIO TMOKOCTL A.. Mpn 3TOM MCNONL3YIOTCA
3HaveHus [,=0,09 n A,=4,4. PekomeHaaLum no pac4ety rubkocTn A, AN HEKOTOPLIX TUMOB COCTaBHbLIX CTEPX-
Hel gaHbl B npunoxeHum I B apyrmx cnyyasx cnegyet UCnonb30BaTh HaLMOHAaNbHbLIE HOPMbI pacyeta CTpou-
TenbHbIX KOHCTPYKLMI rocyaapcTB, YNOMSHYTbIX B NPEAUCIIOBMU Kak NPOrofioCOBAaBLUMX 3a NPUHATUE MEXTOCY-
[apCTBEHHOro cTaHaapra.

Tabnuya 5 — 3HadyeHue KoapdpULMeHTa pacHeTHON ANUHBI lL ANA PasNUYHBLIX YCIOBWIA 3aKpenieHns CTepXHSA

Bup sakpenneHua ctepxHa KoadbchuumeHT p
F———— 2,0
~——— 1,0
S 0,7

I == .nn.':' 05
I -~ Igl 1,0

- :

Tabnuya 6 — 3HayeHWe napameTpoB f, u Ay ANS PA3IINYHBIX TUMOB CEYEHWI

3SHaveHne Ao

Tun ceveHusn KkoachcpuLmenTa B,

a 0,06 3,8

0,09 4,4

log

4

0,14 5,8

'l
|
=

ﬂ'_‘
I
|
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L — pacyeTHan AnviHa packoca, Ly— pac4yeTHaA ANnHa noAca Npu noTepe yCTOVI“IVIBOCTI/I B NNOCKOCTU XZ;
L, — pacyeTHasa AnuvHa nosca npwv notepe yCTOI7IHI/IBOCTVI B MNOCKOCTU Xy

PucyHok 11 — CxeMa K onpeAeneHnto pac4eTHbIX AMTMH CTEPXHEN.

7.2.3 PacyeTHble HanpsiKeHUs

PacueTHble HaNPAXeHUs O, Opy B OKATbIX CTEPXHSAX BLIYMCAAIOTCA NO PACHETHLIM KOMOMHALMAM Ha-
rpysoK, HaWAeHHbIM, COOTBETCTBEHHO, NO MpasunaM MeToaa npeaesibHbIX COCTOSAHUA UNKU AONYCKaeMbIX Ha-
npsxkeHuii no FOCT 32579.1. Beluncrenme HanpsXKeHWin NPpou3BOAUTCA NO NPOEKTHON FrEOMETPUN KOHCTPYKLIUK

6e3 yyeTa SKCLIEHTPUCUTETOB Kak
R R
o= o, (66)

7.2.4 YcnoBue orpaHu4eHUA TMOGKOCTU CTEPXKHA
YcnoBue orpaHn4eHus rmGKOCTU CTEPXKHSA 3aNUCLIBAETCS Kak

A<[A] 67
rae [A]— aonyckaemas ru6kocts (tabnuua 7).
Tab6bnuya 7—TlpeaensHble rM6KOCTU aneMeHToB
OneMeHTbl KOHCTPYKLMK Cxarble aneMeHTbl PacTaHyTble aneMeHTbl
Mosica rnaBHbIX hepM 120 150
OpHocTepXXHEBbIe KOHCTPYKLUW CTPEr, KOMOHH, MaYT ot 120 po 150 ot 150 no 180
OcTanbHble CTEpXHU MMaBHbIX hepM U nosica BCNoMoraTenbHbIX hepm 150 ot 200 go 250
Mpoyne cTepHU ot 200 po 250 ot 250 no 350

7.3 YCTOWYUBOCTb CXATO-U3OTHYThIX CTEPXKHEN

MoaTBepKaAeHne ynpyron yCTOMYMBOCTU CXATO-U3OMHYTLIX U BHELIEHTPEHHO CXaTbIX CTEPXKHEBbLIX are-
MEHTOB KOHCTPYKLMIA, BLINOMHAETCA B hOPME MPOBEPKM NPOYHOCTU NO 6.2 ¢ onpeaeneHneM BHYTPEHHUX YCU-
nuii no fecpopMmpoBaHHomi cxeme. Metozuka SToro pacyera npuseeHa B npunoxexuu .

PacueT cxKaT0-M30rHyThIX 3NEMEHTOB CIOXHO Harpy>KeHHbIX U CTaTUYECKU HEONPEAENUMBIX KOHCTPYKLMA
crneayet NpoM3BOAUTbL METOA0M KOHEYHbIX 3NIEMEHTOB C UCMOMb30BaHMEM anropuTMOB, Peanu3yowmux reome-
TPUYECKU HENMMHENHBIN MU NTMHEAPU30BAaHHbIA aHaNU3 yCTOMYMBOCTU KOHCTPYKLMA.

7.4 YcTOMYMBOCTb M3rndaemMbix 6anok

MoaTBepXKaeHUe YyNpyroi yCToiumBocTu 6anok, uarnbaembix B NAOCKOCTU HAMBOMbLLEN XECTKOCTU, NPO-
U3BOAMTCA METOAOM KOHEYHbIX 3MEMEHTOB UM B COOTBETCTBUM C HALMOHANbHLIMU HOPMaMK pacyeTa CTpou-
TENbHbIX KOHCTPYKLUIA rOCyAapcTs, YNOMAHYThIX B NPEAUCIIOBUM Kak NPOrofoCoBAaBLUMX 38 NPUHATUE MEXTOCY-
[apCTBEHHOro CTaHgapra.
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7.5 MecCTHas yCTOMYMBOCTb TOHKOCTEHHbIX KOHCTPYKLIUA

7.51 TexHuueckue TpeboOBaHUA U YCIIOBUSA pacyeTa

MoaTBEpXAEHWE YNPYIOi YCTOMUYMBOCTU CHOXHBLIX TOHKOCTEHHbIX KOHCTPYKLUMIA LienecoobpasHo npous-
BOAUTb METOAOM KOHEYHBIX 3N1eMEHTOB. [ns NoATBEPXKAEHUS YNPYroi yCTOMYMBOCTH NMOCKUX NNACTUH, ABMA-
IOLLMXCH SNEeMEHTaMM TOHKOCTEHHbIX KOHCTPYKLMIA, MOTYT BbITb UCNOMb30BaHbI NOKankHbIE MOAENW NNAacTUH,
3aKpensieHne KOTOPbIX XapakTepu3yeT Ux CBsi3b C COCEAHUMM dNeMEHTaMKn KOHCTPyKUuKU. B naHHom paspene
npuseaeH MeToA NOATBEMKAECHWUA YCTONYMBOCTM NNAcTUH NPSIMOYrOfbHOW POPMbI, ONEPTLIX MO TPEM U YETbI-
peM Kpomkam. PacyeTHasi nnactuHa 3arpy>aeTcsi No KpoOMKam pacnpeaernieHHbIMU Harpy3kamu, AedCTBYIOLLM-
MU B €€ CPeaUHHOM NNOCKOCTU (PUCYHOK 12, 8). C nnacTUMHOW CBsA3aHa fnokanbHaa cucTema KoopauHaT xy.

MeToauka NpMMeHMMa K MnacTuHam, UMEIOLLMM HEMMOCKOCTHOCTb, NPU KOTOPOW MakCUMarnbHOe OTKIO-
HEeHWe CpeaMHHON NOBEPXHOCTM OT NAOCKOCTU 3 HE MPEBLILLAET CreayoLme npeaenbHble 3SHA4YEeHUs:

- Mexay 3aKpenneHnsamMm d<d,,;,/250 ;
- BLOMb FIMHUM NPUCOEAMHEHNA pebpa xecTkocT  §<a/400 ,

rae d,,;, — pasMep MEHbLUEN CTOPOHbI MAACTUHBI UNU €€ OTAENbHON NaHenu;

a — paccTosiHne Mexay 3akpenneHusMu pebpa.

MOMEHT MHepLMmM ceyeHns NpoAocNbLHOrO pebpa A0MmKeH ObiTb TAKMM, UTOOLI YA0BNETBOPANUCH YCNOBUA
(73), (74) v BbINONHANOCHL TpeboBaHue J,>1,5df°. MonepeyHoe pebpo B ABYTABPOBOIl Ganke JOMKHO UMETb

MOMEHT UHEpLUU CEeYEHUS J,, >3df°.

O

Al - = o
————— e —— -
a 0-2 .Y=0 ,Y=1 .Y=2 y>2 b d 2b

a 6 e 2 0o

a — o6LYuiA crnyyYali HarpyxeHus NNacTUHbI, 6 — dNOpbl pacnpegeneHns HopMarbHbIX HANPAXEHWN o, 8, 2, 0 — 0603HaYeHUs pac-
YETHBIX pa3MepoB NNacTuH AN pacyeTa CTeHKU KopobyaTtol 6anku, nosica kopobuaToi Ganku U CTeHKM AByTaBpoBOI Ganku.

PucyHok 12 — Pacu4eTHbIE CXeMbl MIAcTUH U YCIOBUSI HarpyXeHuUs
(WTpMXOBOW NNHWE NoKasaHbl LUAPHUPHO-OMNEPTHLIE KPOMKM)

7.5.2 YcnoBus MeCTHOM YCTOMYMBOCTU M KPUTUYECKME HANPSIKeHUnA

7.5.21 lnacTuHa HaxoAUTCS B YCNOBUSIX NMIOCKOTO HAMNPSXKEHHOTO COCTOSAHUA CO CREAYIOLLUMU KOMNO-
HEeHTaMm (PUCYHOK 12, a):

a) HopMmanbHble HanpshkeHusl G, AeCTBYIOLLUME BAOMb OCU X, pacnpeaeneHne KOTopbiX No LWMPUHE nna-
CTWHBI OMUCBLIBAETCH YyPaBHEHUEM

6=0; [1 —yl] ©8)
d b
rae y — rnapameTp HarpyxeHusi, BbluucnsieMlid no oopmyne (pucyHok 12, a, 6)

1=1-3 69)
d — pa3mep nnacTuHbl BAOMb OCH ¥;
6) MeCTHble nonepeyHble HanpsXXeHus! G,, AeiCTByIOLME BAOSIb OCU ¥y, pacnpeaerneHue KoTopbiX pac-

CMOTpeHo B E.3 (npunoxenune E);
B) KacaTenbHble HaNpPsXXEHUS T, PABHOMEPHO pacnpeeneHHbIe Mo KPOMKaM NIacTUHbI.
Ycnosue yCTOMUMBOCTM MNAACTUHBLI UMEET CNEeAYOLLMIA BUA:
- Mpu pacyeTe no npeaesnbHbIM COCTOAHUAM
q 2
YmYcGTFK3+YmYcGzFK3] +[YmYcTFK3] <1 ;
GC 0ZC TC

(70

- Npu pacyeTe no AonyckaeMbIM HaNPsHXKEHUSIM
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2

q
(o, "’Gz““] +["”””] <1. @)
O¢ Oz T

30€Cb Oypc, G4y — PACYETHBIE 3HAYEHWUA HOPMATBHBIX HANPSHKEHNN G (PUCYHOK 12, @), BLIMMCIIEHHbIE N0 METO-
Ay npeaenbHbIX COCTOSSHUIM U AONYCKAEMbIX HANPSXEHWUN;
G2nc» OzqH — PACYETHBIE 3HAYEHUA HANPSHKEHNN G, , BBIMUCIIEHHBIE N0 METOAY NPEeAENbHbLIX COCTOAHMUIA U
JonycKaemblX HanpsKeHWUH;
Trc, Ton — PACYETHBIE 3HAYEHUA KaCaTEeNbHbIX HANPSDKEHNNA T, BLIYUCIIEHHBIE N0 METOAY NPeAenbHbIX
COCTOSIHUI U AOMYCKAaEeMbIX HAaNPSXKEHWNIA;
O, — KPUTUYECKOE HanpshkeHWe ANA NNAcTUHBbI, 3arpyX€HHON TOMbKO NPOAOSIbHLIMU HOpMarb-
HbIMW HanNpsHKEHUSAMU G, ANS NNACTUHBI, 3aKPENSIEHHOW NO YeTbIpeM KPOMKaM, BbIYMCIIEH-
Hoe B COOTBETCTBUM C E.1, ANs nnacTuHbl, 3akpenneHHoN no Tpem KpOMKaM — B COOTBET-
cteuu ¢ E.6 (npunoxenne E);
O, — KpUTUYECKOE HanpshkeHue ANSA NNACTUHbI, 3arpy>X€HHON TOMbKO MOonepeyYHbIMU HOPMarib-
HbIMK HaNPsXXeHUSIMU G, , BbIYMUCNEHHOE B COOTBETCTBUM C E.3 (npunoxetHue E);
T, — KPUTUYECKOE HaNPshKEHUE ANA NNACTUHBI, 3arpy>KeHHOW TOSIbKO KacaTenbHbIMU Hanpshke-
HUSIMKU O, BbIYUCNEHHOE B COOTBETCTBUM C E.2 (npunoxxenue E);
g — nokasaTenb CTENeHu, KOTOPbIN B 0OLLEM Crlydae paBeH

g=0,8+0,15y° , 72
ecnu HanpsxeHne c=0,T0 9=1,6;
Tm="1Y.=1.

7.5.2.2 Ecnu nnacTtuHa, onepras no YeTblipem KpOMKaM W 3arpy>KeHHas, Kak ykasaHo B 7.5.2.1, noakpenne-
Ha pebpamMu, To 4OSKHbI BbITb BbINOMHEHbI YCOBUSA ABYX TUMNOB (PUCYHOK 14):

8) yCTOMYMBOCTM NNACTUHbI C pebpamu B LIENOM;

6) yCTOMYMBOCTM NaHenNen, Ha KoTopble pebpa pasaensitor NNacTUHY.

YcnoBue yCTOMYMBOCTM NNACTUHLI C pebpamu B 06LLEM Cnyvae Harpy>XeHust MMEET Cneayowmin Bua;

- NpM pacyeTe no npemesibHbIM COCTOSAHUAM

q 2
[“{mYchc] +[Ym“{cTr|c] <1: 73
Ocr cr
- Npu pacyeTe no gonyckaeMmblM HaNpPs>KeEHUAM
q 2
[—E—”"’T H]Jr[—éL”fT H] <1, (74)
Ocr Ter

rae o, — KPUTUYECcKoe HOpMarnbHOE HanpsXXeHUe ANA NNacTuHbl ¢ pebpom, 3arpy>keHHOM TONbKO NPOAOIIbHbI-
MW HOpPMarbHbIMU HaMPSXKEHUAMU G, BLIYUCAAIOTCA B COOTBETCTBUM C E.4 (npunoxeHue E);
T, — KPUTUYECKOE KacaTerbHOE HanpsXeHue ANA NnactuHbl ¢ pebpom, 3arpy>keHHON TONbKO KacaTesb-
HbIMU HanPsHKEHUsIMU T, BbIYUCAIEHHOE B COOTBETCTBUM C E.5 (npunoxxeHue E).

Oz
T — Cy1 = 04
5| 1! 1 l
c 5 S A A3
] a ] 12 ) =
¢ i o ] Ny T
| = AR § o
! El O - J—"
a T y Y1
a 6 e 2 0 e

a — cxema NnacTuHbl ¢ pebpamu; 6 — antopa pacnpeaeneHNA HopMarnbHbIX HaNpSXKeHWN G (Gyq U G, — pacyeTHbIE HanpsiKe-
HUA ANA NaHenu 1; 6,4 U G, — pacyeTHble HaNPAXeHUA ANA NaHenu 2); 6 — NapamMeTpbl YCTaHOBKU pebep OTKpLITOro ceueHus;
2 — napamMeTpbl ycTaHOBKU peGep 3aMKHYTOro ceueHus; d n € — pacronioXXeHue ocu, OTHOCUTENIbHO KOTOPO BblMMCAETCA
MOMEHT UHepLuK pebpa.
MyHKTUPOM NoKa3saHbl 3aKpenneHHble KPOMKN NacTUHbI.

PucyHok 13 — Cxema 1 reomeTpu4ecKkue napaMeTpbl NnacTuHbl ¢ pebpamu
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YcnoBue yCTOMYMBOCTU -1 NaHENW B 0OLLEM Cryvae Harpy>XeHus uMeeT CneayoLwmi BUA:
- Mpu pacyeTe no npeaenbHbIM COCTOAHUSIM
2

i
G; G. T
[YmYc inc : YmYe ZHC] +[’Ym'Yc FIC] <1 ; (75)
Oj Ogei Tzoi
- Npu pacyeTe nNo gonyckaemMbiM HanpPsXXeHUAM
g; 2
n¢Gji N¢G: new,
fOinc 1 z0H +[ £ TOH ]S1 : (76)
Gci Ogci Toi

rA€ Ojnc, Ojpy — MakCUManbHOe 3Ha4YeHne NPO/10MNbHLIX HOPMaTbHBIX (CKMMAIOLLIMX) HANPSHKEHUI G B Npeaenax
i-n nanenu (pucyHok 13, a, 6), BLIMUCNEHHOe No METOAY NPeAerbHbIX COCTOAHUI U AonyCKae-
MbIX HaMNpPsXKEHWIA;
O — KPUTMYECKOE HanpskeHWe 4 i-i NaHenu, 3arpy>KeHHON TOSbKO NPOAOSbHLIMA HOPMATbHLIMU
Hanps>XeHUsIMU G, BbIYUCIIEHHOE B COOTBETCTBUM C E.1 (npunoxenue E);
T, — KPUTUYECKOE HaNpPsDKEHWE ANS i-i MaHenm, 3arpy>eHHOW TOMbKO NPOAOMNbHLIMU KacaTenbHbi-
MU HanpspKEHUAMM T, BbIYMUCINIEHHOE B COOTBETCTBUM C E.2 (npunoxeHue E);
Oy — KPUTUYECKOE HaMPSXKEHWE ANA i-i NaHenu, 3arpy>XeHHON TONbKO NoNepeYHbIMU HOPManbHbIMU
HanpsYXeHUAMU O,, BbIYMUCIIEHHOE B COOTBETCTBUM C E.3 (npunoxexue E);
g;— nokasarenb CTeneHu q, BblMMCnsieMblil no chopmyne (72) ¢ uCNoNb3oBaHWEM 3HAYEHUS ;.
MonepeyHble HOpMarnbHbLIE HAMPSXKEHWS G,, E€CAIU OHU NPUCYTCTBYIOT, YYUTLIBAIOTCA TOMLKO B MEPBOM
(BepxHeil) naHenu.
[nsa nnactuH ¢ ABYCTOPOHHUMM pebpamm Y.=1,1, C OAHOCTOPOHHUMM peGpamu Y.=1,2.
7.5.3 PacueTHble HanpsxXeHua
7.5.3.1 Pac4yeTHble HanpshXeHWA B NNACTUHE BbIYUMCAAIOTCA NO NpasusiaMm COOTBETCTBYIOLLEr0 MeToaa
pacyeTa Mo npeaernkbHbIM COCTOAHUAM (Circ, Ozric, Tric) MU A0NYCKAEMBIM HANPSHKEHNAM (G4, Oz, Tar) C UG-
nonb30BaHMEM TEXHUYECKOW Teopum u3rnba crepxHen. Ana onpeaeneHus BCEX KOMMOHEHTOB HaNPSKEHHOro
COCTOSIHMA NNIACTMHbI 3a4atoTca Hambonee HeGnaronpuaTHas KOMGUHALMS HArPY30K W YCIOBUS HArpyXXeHMUsI.
Mpy HeoBxo0AUMOCTH PaCYET Ha YCTOWYMBOCTL NOCNEA0BATENbHO NPOU3BOAUTCA ANA HECKONBbKUX KOMBUHaLMI
UMM BAPWAHTOB Harpy>XeHWS NNacTuHbl. PacyeTHbIe HAMPSDKEHUSA B AMEMEHTAX CKATO-U3OTHYTbIX CTEPXKHEN
BbIYMCAAOTCA NO AehOPMUPOBAHHON Cxeme (NpunoxeHue [).
7.5.3.2 [Ina nnacTuHbl, ONEPTON NO YETLIPEM KPOMKAM, HAMPSDKEHNE G PABHO MaKCUMAaNbHOMY CxUMa-
IoLLieMy HanpspkeHWto Ha KpoMKe (pucyHok 12, a). fina onpeaenexdus napamerpa y no dopmyne (69) Bblumcns-
IOTCA HanpsXXeHUs1 G4 U O, HA ABYX NPOAONbHLIX KPOMKaX NMAacTUHbL. HanpshkeHus 64, G, U T paccYUTLIBaOTCA
METOoAaMM TEXHUYECKOWN Teopumn nsrnba crepkHen. PacyeTHoe nonepeyHoe HopManbHOE HaNpPsXeHue G, Bbl-
YUCIIAETCA KaK MAaKCUMarnbHOE CKUMaloLLee HanpshkeHUe B 30He MECTHOTO NPUNoXeHua Harpy3ku. Metoauka
BblUMCNEHUs AnsA 6anoK ¢ penbCom Haa CTEHKOW nNpuBeaeHa B A.3 NpUNoXxxeHus A.
7.5.3.3 ina nnacTuHbl, ONEPTON NO TPEM KPOMKAaM, HaNPSXKEHNE G, PAaBHO HaNPsHKeHUIO Ha cBOGoaHON
Kpomke (pucyHok 14). [ins onpeaeneHun napameTtpa v no opmyne (69) BbIMUCNSIOTCS HaNPSXXeHUs G4 U O,
Ha ABYX NPOAOSNbHbIX KPOMKaxX NNacTuHbl. Ons AaHHOro Buaa nnactuH B ycnosusx ycronuusoctu (70), (71)
crneayeT cuutarb

o,=1=0.
t
Vi E— o4
—] > V4 Iq— ——
o —» | fa—

| =Y\ .,
y a 'y<0 'y=0 y>0
I

PucyHok 14 — Pac4eTHas cxema nnacTuHbl U 3Mophl pacnpefeneHns HanpsxxeHun o
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8 lMoareepxaeHmne ConpoTUB/IEHNA YCTa/IOCTH

8.1 O6uwue NnonoxeHus

811 PacyeTHOoe NOATBEPXAEHME COMPOTMBAEHUS YCTANnOCTU KOHCTPYKLMM MMeeT LeNnbl nokasaTb, YTO
npu aKkcnayaTaLuun MalWHbl B WITATHOM peXume B TeYeHWe YyCTAHOBAEHHOr0 pecypca B 3fieMeHTax MeTaniu-
YeCKOi KOHCTPYKLUN He MOSBATCA YCTaNOCTHble TPeWMHbl. YCTaN0oCTHOe NOBPEXAeHNEe ABNAETCS N0KANbHbIM,
NO3TOMY pacyeT BbINOAHAETCA ANA KOHKPETHbIX PACYETHBIX 30H, TAKUX MECT KOHCTPYKLUU, B KOTOPbIX AeiCTBY-
0T [,OCTATOYHO BbICOKME MEPEMEHHbIE BO BPEMEHN HANPAXEHNA M NPUCYTCTBYET Cyl eCTBEHHANA KOHLEHTpaums
HanpsXeHuit. PacyeTHbIMW 30HaMu 06LIYHO ABAAKTCA CBAPHbIE WM GONTOBLIE Y3Nbl, KPOMKMA BbIpe30B W OT-
BEPCTWIA, ranTenbHble nepexogbl u np.

[ns nofTBEpPXAEHUS COMPOTMBAEHUA YCTANOCTW KOHCTPYKLMNW HE06XOAMMO Ha OCHOBAHWM aHann3a ee
Hanps)XeHHO-Ae(OpPMUPOBAHHOTO COCTOSAHNA U OMbITA 3KCMAyaTauuu NOAO6GHbIX COOPYXEHUI YyCTAHOBUTbL ne-
peyeHb pacyeTHbIX 30H MOTEHLMANbHO OMACHBIX C MO3ULUM YCTANOCTHOTO NOBPeXAeHUa. Ana kax4on u3 pac-
YETHbIX 30H MPOU3BOANTCS pPaCyeT Ha COMPOTUBNEHUE YCTANOCTU.

8.1.2 MeTojuka pacyeta Ha CONPOTUBNEHNE YCTANOCTH 6a3upyeTCcs Ha CefyLnX JONyL eHNAX:

a) PacueT y3M10B N 31EMEHTOB KOHCTPYKLMN HA CONPOTMBAEHNE YyCTANOCTW NPON3BOAMUTCA MO HOMUHANb-
HbIM HOPMaNbHbIM HanpsXeHMAM 6e3 yyeTa KacaTesbHbIX. PacyeT yrnoBbiX CBApPHbIX WBOB BEAETCA NO HOMMU-
HaNbHbIM KacaTefibHbiM HanpsxeHusam 6e3 yyeta HOpMasbHbIX.

6) XapakTepucTukoil CONpOTUBAEHMUA YCTanoCTW y3na WAM 3N1eMEHTa KOHCTPYKLWM SIBNAETCA npegen
BbIHOC/MIMBOCTN M0 pasMaxy HOpManbHbix AOR uiu kacaTenbHbix AZR HanpsxeHuii. 3T xapakTepucTukn ans
CBapHbIX y310B 6€3 JONONHUTENbHO 06paboTkn Mocne cBapkn He 3aBUCAT OT CPEAHMX HANpPSXEHNA uukna.

B) 3aBMCMMOCTb 4ONTOBEYHOCTM 3nemeHTa KOHCTpykuun N oT pasmaxa geiicTBYOWMX HANpsXeHnii [o
unu AT uan npu perynspHOM HarpyXxeHuM xapakTepusyeTcs TUNOBOI yCTanoCTHON KpuBoil (pucyHok 16, a), ko-
TOpas onucbiBaeTca CTENEeHHON hyHKynein

AomN=AORNR unn  AznmN=AZRAR, (77)

roe Mr=2-106—6a30B0e KONIMYECTBO LUKMOB HArpy)XeHNWs, Ha KOTOPOM ONpeAensaTca npejenbl BbIHOC/ANBO-
CTN Aor W Azr\
T — nokasaTe/sb Hak/0HA yCcTanoCTHO kpuBOW, m=ctg(p (pucyHok 15, a);
N— KoNM4ecTBO LMKNOB HATPYXEHNA 3NEMEHTA 40 BOZHUKHOBEHNS YCTANOCTHOM TPEW NHbI.
r) Mepexoa K ropu3oHTANbHOMY YYaCTKy B HUXHEA 4yacTW TUNOBOW YyCTANOCTHON KPUBOW NPOUCXOAMT B
Touke ¢ abcumccon VRO=5-106 ynknos.
) Mpoyecc HakonaeHNs ycTanoCTHOrO NOBPeXAeHNs M npu NpoU3BONLHOM LUKAUYECKOM HarpyXeHun
OnuCcbIBAETCA rMNOTE30M NNHERHOT0 CyMMUPOBAHUA NoBpexAeHnii ManbmrpeHa— MaiiHepa

(78)

rAe z,— KOMNYeCTBO LWKNOB HArpyXeHWs C pasmaxom HanpsxeHuii Ja,;
N, — KoNM4ecTBO UMKIOB A0 BO3HUKHOBEHMS TPEWWHbI MPU CTALMOHAPHOM HArpyXeHuu C pasMaxoMm Ha-
npsxeHuin fa, (pucyHok 15, 6).

PuncyHok 15 — CxeMmbl yCTanoCTHON KPUBOiA, MOCTPOEHHOI B florapupMmyeckmx KoopgmHarax
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8.1.3 PacueT Ha CONPOTUBNEHME YCTANOCTH BbINOMHAETCS MO METOAY AONYCKaeMbIX HanpsiXeHun. Ycno-
BUE COMPOTMBMEHUS YCTAnocTu 3anucbiBaeTca C UCNONb30BAHUEM pa3maxa HOMUHANbHLIX HOPMAbHLIX UK
KacaTernbHbIX HaNPsHKeHUM, AENCTBYIOWMNX B PacYETHON 30He. HOMUHaNbHOE HanpshKeHUe BbIYUCNAETCA OT
OenCTBUS COOTBETCTBYIOLLEN KOMOUHALMM 3KCNNyaTaUMOHHbIX HAarpy30k 6e3 yyeta KOHUEHTPaLMKU HANPsDKEHUIA.

8.1.4 TMpepaenbl BLIHOCNMBOCTU ACr U AT ONpeaensioTcs Ha 0CHoBe 0600LLIeHUA pe3ynsLTaToB yCTanocT-
HbIX UCNbITaHUI 00Pa3LOB Pa3NUYHON KOH(Urypauum U UMEIOT BEPOATHOCTL obecneueHnsa He meHee 0,95.
HopmaTtuBHble 3HaYEHUA NpeaenoB BbIHOCMBOCTU YCTAHABIUBAIOTCA MO KOHCTPYKTUBHLIM NMPU3HAKam pac-
cuuTbiBaeMoro yana no tadnuue XK1 (npunoxenue X). 3T 3HaYEHUA PaCNPOCTPAHSAIOTCH HA ANEMEHTbI C TON-
LLIMHAMK HEe MeHee 4 MM U He Gonee 80 MM, BpeMeHHbIM CONPOTUBNEHNEM Og He Gonee 1000 MIMa n kayecTBoM
M3roTOBMNEHUS CBAPHbIX Y3N10B, COOTBETCTBYIOWMM TpeGoBaHuam 6.3.1.2. Ina KOHCTPYKUMI C napaMmeTpamu,
BbIXOASILLMMMU 3a FPAHULbI YKa3aHHbIX UHTEPBanoB, cneayeT NpoBOAUTL AONONHUTENbHBLIE UCCNEA0BaHUS. 3Ha-
YEHUSA NPeAEenoB BLIHOCAUBOCTM OTPAXKAIOT BAIMAHUE CNEeAYIOLLMX KOHCTPYKTUBHO-TEXHONOrMYECKUX (hakTopOB:

- KOHLUEHTpaumsa HanpsxeHun, obycnosneHHas (popmon n pasmepamm pacCuMTbLIBAEMOrO y31a;

- Hanmuuue gonycTUMbIX AeheKToB;

- OCTaTO4YHble HAMPSHKEHUS;

- CBOIICTBA MaTepuana B paioHe CBapHOro LUBA;

- TEXHOMOrUsA cBapKM 1 Npoueaypbl 06paboTku LWBa Nocne CBapKy.

MpuMmeHeHne HacTosILLEeN METOAUKM ANA pacyeTa Ha COMPOTUBMEHWE YCTanoCTy y3rioB, B KOTOPbIX Ha-
rPy>KeHNe NPOUCX0AMUT C OTpULIATENLHBIMU CPEAHUMM HANPSHXKEHUSIMU, BKNIOYAS LMKIbI C O, < 0, AaeT norpeLu-
HOCTb B 3anac AONTOBEYHOCTM.

8.2 Ycnosue cOnpoTUBIIEHUSA YCTaNOCTH

YCrnoeme CONPOTUBIEHUSA YCTANOCTN 9NEMEHTA KOHCTPYKLMM UMEET BUA,

AGR
MO 79

Ycnoeue CONpoTUBIEHNA YCTanoCcTn CBapHOro coeamHeHua ¢ yrnoBbiM LLUBOM

AT,
Armaxsﬁ;. (80)

3aecb AG,,, — PACHETHLIN pazMax HOPMAarbHbIX HANPSXKEHW;
ATrax — PACYETHDIN pa3max kacaTenbHbIX HANPSHKEHUN;
Aoz — npeaen BbIHOCIIMBOCTM MO pa3Maxy HopMarnbHbIX HanpsbxeHuin Ha 6ase Ng=2- 106;
Atz — npeAaen BLIHOCNMBOCTYM NO pasmaxy kacaTerlbHbIX HanpskeHuii Ha 6ase Ny =2- 105;
Koo W Ky — KOSIDULMEHTEI NPUBEAEHUSA NPEAENOB BbIHOCIMBOCTU K PACYETHOMY KONIUYECTBY LIMKNOB, CO-
OTBETCTBEHHO, NPU pacyeTe No HOPManbHbIM U KacaTeNbHbLIM HAaNPSKEHUSIM.
MeToauKku aHanu3a SKCMNyaTauuoHHOIO Harpy>XeHusi U BblumcneHusa kospduumueHToB K, u K, AaHbl B
npunoxeHuu U.
3HaueHune koadhhuumeHTa 3anaca NPOYHOCTU BLIMUCAINAETCS KaK Ny=Y,,YfYs, FA€ KOIDPULUEHTBI ¥, U y; NpU-
HumMatotes no FOCT 32579.1 (tabnuua 4 n 10), v,=1 .
MeToa npeaBapuTenbHOW OLEHKM HEOOXOAMMOCTU BLIMOMNHATL PACHET HA COMPOTUBMNEHWE YCTanocTu
npeacrasneH B U.5 (npunoxexue W).

8.3 XapakTepuCTUKU CONPOTUBIEHUA YCTaNOCTH

Mpeaenbl BLIHOCIIMBOCTU U MOKa3aTenu HaKIoHa yCTanoCTHON KPUBOM A 1151 KOHKPETHLIX Y3108 onpeae-
nNATCA cneayloLwmm o6pasom:
a) AnA yanos 6e3 cBapHbIX COEIMHEHWI, UNW NPOLLEALLIMX NMOCNEe CBapkn TepMoo0paboTky Ans CHATUA
OCTaTOYHbIX HANPSHKEHMWM: 0.35
1-R
Acg=Acg || — =, m=5; 81
R LR om) 1-R+A+RY @)
6) Ans cBapHbIX Y3IN0OB B COCTOSIHMM NOCSIE CBApKM NP pacveTe No OCHOBHOMY 35IEMEHTY:
0,25

AGR:AGR,,[%] ;. m=3; 82
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B) [N151 CBAPHbIX Y3IOB C YITOBLIMM LUBaMM NPU PACYETE MO CEYEHUIO LLIBA Ha CPes:
ATR=ATRH; m=5. (83)

3pech ACR — HOpMaTUBHbIN NpeAen BbIHOCAMBOCTU MO pasMaxy HOPManbHbIX HANPSHKEHWI, onpeaeneH-
Hblll Ha 6a3e Ng (MpunoxeHue X);
Atr,— HOPMaTUBHbLIN NPEAEN BbIHOCNMBOCTU MO pa3Maxy KacaTerbHbIX HANPsXKEHUIA, onpeaeneH-
HbIl Ha Ba3e Ny (npunoxexue XK);
Op — BPEMEHHOE CONPOTUBNEHUE MaTepuana KOHCTPYKLMK;
Opp=400 MlMNa — BpemeHHOe conpoTusneHne matepuana 6aszoeoro obpasua;
R:Aomin/Acsmax — KO3(PPULIMEHT AaCUMMETPUU LMK, KOTOPLIN BbIMUCIIAETCS MO 3HAYEHUAM HANPSKEHUI Oppay
U Oyin, 00pA3yIoOLLMX pa3Max AGy., (U.3, npunoxerue N);
y=20 MM — K03(DPULIMEHT YyBCTBUTENBHOCTU MaTepuana kK aCMMMeTpuu uukna, w=0,15;
t,=20 mm — TOonmHa 6asoeoro o6pasua.

8.4 PacueTHble HanNpsHKeHUA

8.41 PacueTHble pa3maxu HaNPSHKEHN AG=0yay—Omin U AT=Trax— Tmin BBIMUCASIOTCH MO METOAUKE, U3IO-
YXEHHOW B NnpunoxeHun U.

MakcumarnbHble HanpsHKeHna AN pacveTa Ha COMPOTUMBIEHUE YCTANOCTU Omay U Tmay, KaK NPABUIO, Bbl-
yucnAaTes No kKombuHaumam rpynnbl A no FOCT 32579.1. 1N KOHCTPYKLMIA, HArpy>XEHHOCTb KOTOPbLIX Cyllle-
CTBEHHO 3aBUCMUT OT BETPOBbIX BO3AENCTBUI CReayeT Ucnonb3oBarb KOMOUHALIMKM HArpy3oK rpynnel B (crnyyan-
Hble Harpy3sku). Mpu pacyeTe HaNPSXXEHUN KOHPUTYypaLmsa KpaHa, HanpPaBneHWe N TOYKU NPUNOXKEHUS HArpy3ku
BbIGupatoTca Hanbonee HeONAronPUATHLIMK ANS 3arpy>KeHUsi pacyeTHOM 30HbI. B 3TOM pacyete yacTHble KO-
3pPpULMEHTbI HAAEXKHOCTU NO Harpy3kaMm NPUHUMAIOTCSH PaBHLIMU €UHULIE.

[nsa BbIMUCNEHUA Opip U Ty CNEAYET BbIOUPATL TakMe KOMOMHALMKM HArpy30K, KOHPUrypaumio kpaHa, Ha-
npaBneHne U TOYKN NMPUIOXKEHUA HArpy3ku, NPU KOTOPLIX MOMYy4aOTCH MAaKCUMATbHbIE 3HAYEHUSI PACHETHBIX
pa3maxoB Ac v At. IMpu HE0BX0AMMOCTH, CreayeT C03AaThb CreLmanbHyo KOMOUHaAUMIO Harpy3ok, 6e3 rpysa unm
C NPOTMBOMOMOXHLIM HaNpPaBNEHUeM UHEPLUOHHBIX HArpy3oK.

[ns pacyeTa Ha CONpPOTUBIIEHUE YCTANIOCTH MO OCHOBHBIM CEYEHUSAM SIEMEHTOB KOHCTPYKLMI M CBAPHbIX
Y3IOB BbIMUCMAIOTCA HOPMAanbHBIE HAMNPSDKEHUS, AEACTBYIOLLME B HANPABNEHUM HAMOOMbLUEH KOHLEHTPaLum
HanpsbkeHu. [na pacyeTa CBapHbIX COEAMHEHUN C YINOBbLIMU LLBAMMW UCMOSb3YIOTCA KacaTernbHble Hanpshke-
HUS, BblMUCTIAEMBIE MO YKa3aHnam 6.3.4.3 1 6.3.4.4.

AHanu3 HanpspkeHHO-4eOPMUPOBAHHOIO COCTOSIHUSA KOHCTPYKUMM ANS pacyeta Ha COnpOTUBIIEHME
YCTanoCTu MOXET ObITb BbIMOMHEH C MOMOLLbIO METOAa KOHEYHbIX ANIEMEHTOB.

8.4.2 KoadhdpuuueHTsl npuseaeHns npeaerioB BbIHOCIMBOCTU K paCYETHOMY KOMMYECTBY LIMKITOB BbIM4MC-

NAKTCA Kak
m

-m i AG; .
b=, Aomax] : (84)
s A m
K =1[S2 "’] . 85
a- \Z‘NR 5o (85)

3aecb CyMMUpOBaHUE NPOM3BOAUTCS MO BCEM LIMKIIAM HArpPY>XeHUS, peanu3yemMbiM 38 CPOK CNyxObl KOH-
CTPYKUMU. NIHXXeHepHas METOAMKA BbIMUCTIEHUA KOS PULIMEHTOB K, U k,. NpuBEAeHa B npunoxeHun U.
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MpunoxeHue A
(pekomeHayemoe)

MecTHble HanpskKeHUs B e340BbIX 6ankax

MpeacTaBneHbl METOAUKU pacyeTa e340BbIX 6ar0K B 30HaX MECTHOIO BNUAHWA X0A40BbIX Konec. PaccMoTpeHbl 6an-
KW TPex TWMOB:

- KopoBuyaTble 6anku ¢ penbCcoM, pacnonoXeHHbIM Ha BepPXHEM Nosice MexXy CTeHKamy,

- ABYTaBpOBbIe U Kopob4aThbie 6arnku ¢ onMpaHWeM Komec Ha HUXHMUIA NOSC;

- ABYTaBpoBble U KopobyaTklie 6anku ¢ penbCcoM, PacrnofoXeHHbLIM Ha BEPXHEM MOsiCe Haf, CTEHKON.

A1 Banku c penbcoM Mexay cTeHKamMu

A1.1 MNoaTeepxaeHue paboTocnocobHOCTM 6ankn B 30He MECTHOMO BMMSIHUS XOA0BLIX Korlec TpebyeT BhINOMHeHUs
criefyroLLnx pacyeToB:

a) PacueT penbca Ha npoYHocTb no ycrosuto (1), (2), rae 6,s=0;, (A1),

6) Pacuet yana coeguHeHus guadparmel ¢ NOSCOM Ha NPOYHOCTb. ECnu ucnonb3oBaHa KOHCTPYKLWSA Mo pUCyHKY A1,
6, To paccuuTLIBaETCA cBapHOe coefuHeHue no MmeToguke 6.3 npu oy, =0,. Ecnn ncnonb3oBaHa KOHCTPYKLMS 8, Ha MPOY-
HOCTb paccunTbiBaeTeA fuadparma no yenosuto (1), (2), rae o,s=0, (A.2).

A1.2 MakcuMarnbHble HanpsKeHWsa B penbece Npu pacnornioXeHun Koneca Mexay AnadparMamu BelMUCTIAIOTCA Mo
dopmyne (pucyHok A1, nonoxexue 1)

. Fa
r 5W,y 1

(A1)

rae W, — MOMEHT cONpOTUBNEHUA CEYEHUSA pernbca OTHOCUTENBHO MMaBHO ocn y (pUcyHoK A1),
MakcumMarnbHble CKUMatoLLMe HanpsKeHUss Ha YpoBHE BepXHe KpoMKU fruadparMbl OT BEPTUKaNbHON Harpy3ku Bbl-
YucnaTea no gopmyne
F

7= )
t4Czq

(A.2)

rae ty— TonwmHa guadparmel;
Cy= 0,7b,+0,7t;
b,— LUMpHHa NOAOLLBLI penbCea;
t;— TOnLiMHa BepXHero nosica.

2,0 TN
‘\\’ /,,
( i ) N 2 .,
o o

AN NN N N AN | \\‘\‘\-\\\\\\‘\“ : \\‘\\“‘:“\\“‘

N N \ N \ \ :

N \ \ N \ \ \

\ \ \ \ N \

y H 4+ B NJ : :

¢ F, ty \ \ \

6 8

a a a

a
PucyHok A1 — CxeMbl k pacHeTy e3[,0B0i 6anku ¢ penbcoM Mexay CTeHKaMu

A.2 Banku c KaTaHUEeM Korec Nno HUXKXKHEMy nosicy

[JaHa meTogwuka pacyeTa 6anok AByX TUNOB:
- BanokK, HUXHAS YacTb KOTOPbIX NPefcTaBnseT cobolt TaBp, No NOACY KOTOPOro ABUXYTCS koneca (PUCYHOK A2, a);
- kopob4aTbix 6anok ¢ yBenNUYEHHBIMU CBECAMM HWKHETO NMOsACa, MO KOTOPLIM 4BUXKYTCS Koreca (PUCYHOK A.2, 6).
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PucyHok A.2 — CxeMbl €340BbIX 6anok

A.21 MopTtBepxaeHune paboTocnocobHocTN H6anku B 30He MECTHOIO BAWSIHUA XOL0BbIX Korec TpebyeT BbINOMHEHUs
cnefyoLmx pacyeToB:

a) PacueT HWXHero nosica Ha NPo4YHOCTL B 30Hax 1, 2 1 3 (pucyHok A.3) no ycrnosuto (1), (2), B KOTOpOM pacyeTHOE Ha-
NpsPKeHWE BbIYUCIISETCS C Y4ETOM MECTHbBIX HanpsiXXeHWi B j-i1 pacyeTHol 30He Mo opmyre (5), koTopas B AaHHOM crnydae
UMeeT Bug

Ges:'\/(cx"'cxi)%"cyi_(Gx+0xi) Oyi. A3

6) PacueT HUXHero nosica B 3oHax 1 U 3 Ha CONPOTUBIEHWE YCTaNocTh NPonU3BoOANTCA NO METOAUKE, NPUBEAEHHOW
B 8. PacueTHoe HanpsxeHue B 30He 1 AG=G,4, B 30He 3 AG=0,+0,3—Cymin- SBECh G, HanpsbxeHue oT obwjero narnta Ganku
B pac4eTHOW 30He, ASHCTBYIOLLEE OJHOBPEMEHHO C MECTHLIM HaMPSKEHUEM Gys. Oy min — MUHUManNbHOE 3Ha4YeHue Hanps-
KeHUs1 G B pacyeTHOW 30He, BO3HWKatoLLee Torfa, Koraa Koseco Yo U3 pacveTHOM 30Hbl. HopMaTUBHBIN Npefen BeIHOC-
JIMBOCTU MO pa3maxy HopMarbHbIX HAnpsKeHWid B 30He 1 ANS NpoKaTHbIX ABYTaBPOB MPUHUMAETCA paBHbIM Acg,=100 MMMa,
NS cocTaBHbIX 6anok co cBapHbIM CoeMHEHUEM MOsica Co CTEHKOMN Aog,=80 MlMa. HopmaTuBHbIi npeaen BEIHOCITMBOCTH
A8 30Hbl 3 — Acg,=140 MlMa.

d
z t,
a
X
AW P P z W\IP
e ¢
\ v\ vy N<I\Y ¥
v/ ] -
3 \2\1 \3\\1 4/
b b
a 6

PucyHok A.3 — CxeMa MeCTHOro HarpyxeHus e3f10Bbix 6asnok ¢ kaTaHueM No HUKHEMy nosicy

B) PacyeT cBapHOro coeiUHEHUA HUXHEro nosica Co CTEHKON (ecnu TakoBOe UMeeTcsl) Ha COMPOTUBIIEHUE YCTa-
NOCTU NPOU3BOANTCA Mo MeToAUKe 8. PacdeTHoe HanpsXeHne AG=0,+1,0,p (A.2.3, A.2.4.). ina eagosoro Taepa 6,,=0.
HopmaTuBHbIN NpeAern BLIHOCINMBOCTU NO pa3Maxy HopManbHLIX HanpsXKeHWin NnpuHumaeTca no Tabnuue XK1 gna ceapHoro
TaBPOBOro COEAUHEHNSA C YYETOM €ro KOHCTPYKLUN.

A.2.2 MakcumaribHble MECTHBIE HaNPAXEeHNA B /- ToYKe nosica e3foBoi 6anku npu CMMMETPUYHOM MPUSIOKEHUN
ABYX cun P BblMUCNSAIOTCA criepyowmm o6pa3oM (pucyHok A.3, i=1, 2, 3)

P P

Oxi=kKim 1 Oyi=Ky—; ,
ty t7

(A4)

rae P — Harpy3ska, cosjaBaemMas 0fHUM XOA0BLIM KONECOM,;
t;— TONWMWHa nosca;
Kyi, Kji— pacqeTHble KoadhULNEHTE! ANA KaXAOW pacyeTHO! TOYKHN, 3aBUCALYME OT KOHCTPYKLMM 34080t 6anku 1 no-
NOXEHUS TOYKU KOHTAKTa Koneca ¢ NOSICOM.
Ons eagosoro TaBpa (pucyHok A.3, &) npn 9 < 0,6 pacyeTHble KO3 ULMEHTLI B YKa3aHHLIX TOUKaX BLIMUCASIOTCA MO
chopmynam:
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Kyi=0,8-9; ky=25(1-089);
Kp=—04+9; ky=—2,5(1-089); (A.5)
_232+9, Ks=459(1-9
370449 e )-

3 3 2c
ecbd= .
A b-t,

w
ns kopo6uyaroit 6anku (pucyHok A.3, 6) npn 9,<0,6 n 0,5<r;<1,0 pacueTHble kKoadpuLneHTH B hopmyne (A.4) Bbl-
YucnATea no hopmynam:

Ka=01+r1, Ky1=16+0,6r—29,,

Kxo=—Ky1; ky2==ky1; (A5)
¢ k3=3-29,+3exp(—159,); Ky3=0,15r,+1,59,,.
w

c
3pect Yp=— =—.
4 =5 It t
A.2.3 HopManbHble HanpsKeHna OT MECTHOMo pacTsdkeHUs U u3rnba cTeHku e3foBoit 6ankn B 30He coeiUHEHUs C
HWXHUM MOSICOM G U Gz, MOTYT GbITb BIMUCAEHBI N0 MeToguke [3).
A.2.4 KoapdpuuueHT 1, BblMUCNAETCA No popMyne
0,1

ty
nb=km[t—0] . (AT)

roe k,=0,75anactanei cor<300 MMa, k,,=0,85 anacraneii c 300<6,:<450 MMa, k,,=0,95 ansictaneii ¢ 450<5:<550 Mla,
k»=1,0 ana ctanen ¢ 6:>550 MMa;
to=20Mm.

A.3 Banku c penbcom Hag CTEeHKOM

A3.1 TMopTeepxaeHne pabotocnoco6HoCTH Ganku B 30He MECTHOIO BIIUSIHNA X0/ 0BbIX konec TpebyeT BbINONHEHUA
crnepyroLwmnx pac4HeToB (pUCcyHok A.4):

a) PacyeT cBapHOro coefjMHeHUsi CTEHKM C NOSICOM Ha NPOYHOCTL NO MeToAuke 6.3 NpU Gyq, =0, (A11);

6) PacyeT cBapHOro coefiMHEHUsI CTEHKM C MOACOM Ha CONPOTUBNEHWE YCTanoCT NPOU3BOAUTCS MO MeTofuKe 8.
PacyeTHoe HanpspkeHne AG=0,+1,0,, (A.7), (A.8), (A.9). HopMaTuBHbLIN Npefen BLIHOCAMBOCTM NO pa3Maxy HOpMarbHbIX
HanpsKeHWit Acg, NPUHUMaeTcs no Tabnuue 1 Ana cBapHOro TaBpOBOro COSAUHEHUS C YHETOM €ro KOHCTPYKLUM.

B) PacyeT cTeHkun Ha MeCTHyto ycToiuMBOCTb Mo ycnosuto (70), (71).

A.3.2 MakcumManbHble HanpsXeHWs B CTEHKE OT MECTHOM HarpysKku.

MecTHble cxumatoLwye HanpshkeHs B CTEHKe BBIMUCTIAIOTCA No opMyne (pucyHok A4, B)

(A.8)
roe  f,— TonWMHa CTeHKMY,

¢,=3,25 s /ty;

Jy — CyMMapHbIii MOMEHT MHEPLIMK penbca 1 nosica.

Ecnu penbc He npuBapeH K Nosicy, TO MOMEHT BblMMCHIAeTCA Kak Jy=J,+J;, rae J, MOMEHT UHepLWM peribca OTHOCU-
TernbHO OCU Y=V, Jr :bfet?/ 12 — MOMEHT UHepuuK nosica. [ins AByTaBpoBbIX 6anok cneayeT cuutaTh b=b, a Ansa Kopo6-
YaTblx 6anok bg=b,+10t;, rae by WMpMHa NosicHoro ceeca, Ho He Gonee uem 10f; Ecnu xe penbc NpuBapeH, TO MOMEHT
WHepLUWK Jy BEIMUCIAETCA OTHOCUTENLHO 0BLLei ocK -y, (pUcyHoK A4, 2).

A.3.3 MecTHble HanpsKeHUst OT M3rnba CTeHKN BEIMUCIIAIOTCSA Mo hopMyrie

25Txt,

Jrs

Oz~ ; (A.9)
rae Ts=AFR+h F,— cyMMapHbIi KpyTALLMIA MOMEHT, MPUNOXEHHbIA K penbcey;

Jrs=Jp+Jd7— CyMMapHbIi MOMEHT MHEPLUKM MpU KPYYEHUU penbca 1 BEpXHero nosica.

MOMEHT MHepLUMKM NpK KpyveHUM nosica ABYTaBPOBOW 6anku BblUUCASAETCSA Kak JTf:bt?/3, ANns nosica kopob4yatoii
Ganku Jszbfetf?/3, ANA penbca NpsMOYrorbHOro cevenmnsi Jp=(0,32v-0,18)b? (v oTHOLIEHWe 3HaueHUI Gonbleil cTo-
POHbI CeYeHUs pernbca K MeHbLUel). 3Ha4eHUs1 MOMEHTOB WHEPLMW NPU KPYYEeHUW NS KpaHOBLIX PENLCOB NMpuUBeAeHb
B Tabnuue A1.
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PucyHok A.4 — CxeMmsbl K pacyeTy €340BbIX 6anok ¢ penbcom Haf CTEHKOW

Tabnuya A1— 3Ha4yeHUAa MOMEHTOB MHEPLMM MPU KpyYeHUW J7; ANSA KPAaHOBLIX PENLCOB, Mm?

Tun penbca

KP30

KP60

KP70

KP80

KP100

KP120

KP140

JTr

7810*

137 10*

253.10*

38710*

76510*

1310104

2130104
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MpunoxeHue b
(pekomeHayemoe)

Cwunbl, AeMCcTByHOWME B 60ONTOBbLIX COeAUHEHUAX

B.1 Pacnpeaenexune cun B 6onToBoM coeauHeHun 6anok Ha HaknaakKax

Haknagkv fomxHbl ObITe pasMelleHbl Tak, YTobbl NepefaBaTh Harpysku, AeWCTBYIOLLME BO BCEX SMIEMEHTax coeau-
HAeMbIx 6anok. [na npubnuxeHHoro pacyeTa coeiMHEHUs Ha HaknajKax NPUHUMAOTCA AONYLUEHUS O TOM, YTO XapaKTep
pacrnpefeneHns yeunuii Mexay 6onTamMm COOTBETCTBYET pacnpeAerieHUIo Hanps)KeHN B NPUCOEAUHAEMOM SNEeMeHTe.

B ka4ecTBe npumepa npefcTaBnieHa MeTofuKa pacyeTta 60MTOBOro coegnHeHns kopobyatbix 6anok, ceveHne ko-
TOPLIX MMEET ABE OCU CUMMETPUM, 3arpyXeHHbIX u3rnbatomm momeHToM M, npofoneHoit P u nepepesbisatouient Q,
cunamu (pucyHok B.1).

4z —"I

N>

PucyHok B.1 — CxeMsbl k pacyeTy 60NTOBOro coefiMHeHUs Ha Haknazakax

MpogonkHas cuna B, 3arpyxaeT ceuyeHne paBHOMEPHO, NOSTOMY Harpy3ska Ha GoMnToBLle COEAUHEHNA NOACOB Fs 1
CTEHOK F,,, pacnpegensercs nponopLMoHansHo UX NnoLagaM, To ecTe
As A

Pe=Ro " Pw=R—

B npefenax ofHoro anemMeHTa cuilia paBHOMepHO pacnpegensiercs Mexay BceMu 6onTamu, U Ha oguH GonT npu-

X0AuTCA ycunue =3 A P A,
P==p B
T T T A X vy A

u Piwx= (X))

VW
3aeck vy, v, — 06Lee KonnyecTBo GONTOB C 04HON CTOPOHLI CThIKA, COOTBETCTBEHHO, HA OHOM NOSICE U Ha OfHOW CTEHKe
(Ha pucyHke B.1 v,=12, v,, =18);
A — nnowaamn cedeHuns Ganku;
As, A, — nnowaamn ceveHnst OJHOro Nosica v O HON CTEHKM.
WarnGatowmit MomeHT M, cosgaeT nepeMeHHoe pacnpeferneHne HanpshkeHnit no euicoTe Ganku. Usrnbatownit mo-
MEHT M, AennTcs Mexay nosicamu u cTeHkamu (M,z, M,,, ) NponopLMOHassHO UX MOTOHHBIM XECTKOCTAM Ha n3rnt

My _ My
Dy Iy

OTCPO,D,a Nony4nM BblpaXXeHua ana I/I3FI/I68POLLWIX MOMEHTOB, NepejaBaeMblX NOACaAMU U CTEHKaMWU,

0,5M, 0,5M,

yf= ————— yw = )
T dyw Myr T+ Jys Myw

rA€ Jyr, Jyy — MOMEHTBI MHEPLMM OFHOrO NOSIca M OJHON CTEHKM OTHOCUTENBHO OCH Y (B AaHHOM MpUMepe, NPUBINXEHHO
Jyf: Af(h/2 )2; JyW: twha/12)

MomeHT M,r sarpyxaeT nosic paBHOMEpPHO, MOSTOMY U YCUIIUS OT Hero Mexay 6osiTaMn Ha nosice pacnpeaensTcs

PaBHOMEPHO, TO €CTb Myf

P = .
=" (B.2)
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Yeunusa mexay 6ontaMu Ha cTeHKke pacnpeaensoTcs nogo6Ho anope HopManbHbIX HanpsbkeHWH, To ecTb Nponop-
LMOHAaMEBHO PacCTOSHUIO 710 HeHTparibHOi ocn (pUCYHOK B.1). Ecrin konuuecTso 6oNToB BO BCeX psiaxX OAUHAKOBO (Vj,=Vyy ),
TO ycuUnue, NpUXoAsiLLieecs Ha caMblil HarpyXxeHHbI GONT Ha CTeHkKe (B J—OM psfly), BEIMUCNAETCA Kak
Mywz;

- (B.3)
2Viw)z

F.,ley:
J
e =%z}
J —konuuectso nap pagoB 60nToB Ha CTeHkKe (Ha pucyHke b.1 J=3);
Vy,y — KONUYECTBO 6ONTOB B OAHOM PSiAY Ha CTEHKe C OAHOW CTOPOHBI CThiKa (Ha pucyHke b.1 vy, =3).
MNepepestiBatoulyto cuny Q, B 0CHOBHOM BOCNPUHUMAIOT CTEHKM, MO3TOMY, nonaras paBHoMepHoe pacnpeaeneHune
ycunuia Mmexay 6ontamu, Haaem ycunue Ha oguH 60nT B STUX anemMeHTax

Q
Reaz=——. (B.4)

2vy

Oenutenb «2» 06ycnoBneH Tem, 4To faHHas 6asnka MMeeT ABe CTEHKU.
CyMMUNpyst BCe MOMNy4YeHHbIE pelueHns, Hailaem Hanbornbluee yeunue, NpUXoasaLLeecs Ha Camblil HarpyXeHHbI 6onT

B coeguHeHUN nosaca

RA M
Rr=2"+ Y (B-5)
VfA th
N CTEeHKHN
RA, M,z Q
Pu=——2 4 2T = (5.6)

VWA 2V, 2V

B.2 3arpyxeHue 6onTa Bo ¢hriaHLIEBOM COeANHEHUU

IMpyn MOHTaxe hraHLeBoro coefiMHeHNs GONT 3aTarnBaeTcs [0 HauanbHoro yeunus Sy. MNpu aTom 6onT yanuHseTea
Ha Ag, @ doriaHLbl BOKpYr 0TBEPCTUS CKUMALOTCS NOA AeACTBUEM peakTUBHOIO Yeunust Fy=Sg Ha Ag (pucyHok B.2, a). Mpu
NPUNOXEHUM BHeLLHe Harpysku P ycunue pacTskeHus 6onTa S BospactaeT Ha ASp(Touka 2), a yeunue cxaTusi onaHLes
F napgaet Ha AFp<0(TovKa 3) (pucyHok B.2, 6). MNpu aTom

P=ASp—AFp, ASp=xP u  AFp=—(1-y%)P, ,
Es
Ea+&r

Ea=tg(0ig) U Ep=tg(cir) — KOSDDULMEHTEI XXeCTKOCTH GonTa u naHua.

roe = — KO3 PULMEHT BHELLHe Harpysky,

PacueTHas cuna pacTaxeHus 6onta Sy = S,+ASp>P.
Paamax cunbl B cTepxHe Gonta npu MSMEHEHUM CUNLI P Mo OTHYNEBOMY LMKy paBeH ASp<P. Cuna cxatus dnaH-
LieB Npy AeACTBUM BHELUHEN Harpy3kn Fpin=So+AFp.

AS S F
PT '1-| Y S — 2 —-l——-
Q
L VA
X /\ > >\\ | \ o *
I w
2/ 7% | <
l T | R
| min
P ‘s I
o
o % L
AB T AF
a 6

PucyHok 5.2 — CxeMbl k pacyeTy GonToB BO dnaHUeBOM coefJUHEHNM
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Mpunoxexune B
(pexoMeHayeMoe)

PacyeT NpoylMHbI WapPHMPHOTO COeANHEHMSA Ha NPOYHOCTL

B.1 YcnoBus pacuera

PacueT nNpoyLInHEI Ha NPOYHOCTb Mo ceyeHnto B—B MoxeT GbITb BEIMOSHEH MO HUXKEeNPUBEAEHHO! MeTofNKe, eCru:

- ee KOH(UrypaLms cooTBeTCTBYeT pUCyHKy B.1,

- NpoyLUWHA HarpyxaeTca pacTaxeHueM 6e3 nsrnba;

- OCb 1 OTBEPCTUE BLINOSIHEHBI € loNnyckaMu, obecnevmBaloLLiMMK 3a30p B COeANHEHUN He Gonee YeM Mnpu nocagke
h12/H12 no FOCT 25346.

B.2 PacuyeT npoyluMHbl Ha pacTsbkeHue

PacueT NpoyLLUMHbI Ha pacTaXeHUe No ceveHnto B—B BLINOMHSAETCA NO CrieayoWwnUM YCHOBUAM:
- Npu pacyeTe No NpeAenbHbBIM COCTOSHUAM

CesricS Ry (B1)
- NpU pacyeTe No gonyckaeMblM HanpsXXeHNnAM
Gespi< [] (B2)
PacueTHoe CONpoTUBNEHNE oNnpeaendeTca Kak
Op
= . B.3
YmYe ®3)

Jonyckaemoe HanpsixeHue BbIYUCTSETCS No hopMyrne

o

[o]=7‘: : (B.4)

roe O — HOPMAaTUBHOE 3HaYeHWe BPeMEeHHOro conpoTUBNEHUA MaTepuana NpoyLIMHEI.
Ym=1,1— AN NPOyLUMNHbI, U3rOTOBIIEHHOW U3 MOKOBKW UMW NPOKaTa;
Ym=1,2 — ANA NMUTOIR NPOYLUNHBI;
Y.=1,0.
PacuyeTHoe HanpspKeHWe pacTsKEHUS BBIYMCNAETCA NO BblpaKeHUAM

1,5k ,P. 1,5k, P,
Gosric=—— unm Cosp=——— 2% (B.5)
AE AS

rae Rnc Rpn— pacTarmsatowas cuna, feicTBytolwas Ha NpoyLwuHy (61),
Ag — nnowjasab NPoyLIMHLI No ceyeHuto Bb;
K5 — KO3(PPULNEHT KOHLEHTPaLMMN HaNpsHKEHWUA.
Ecnu 3a3op MexAay ocblo U NPOYLLMHONM He NpeBbiWaeT 3a3op no nocafke h11/H11 noFOCT 25346, Tonpu 0,5<b/d<1,0
N 1<¢/b<2 k03P PULMEHT KOHLEHTPALUN HAMPSKEHNIA BBIMUCNAETCA KaK K= \/k, rae koadpduuneHT k HaxoguTcs no rpa-
durkam Ha pucyHke B.2. KoathpuymeHT KoHLIeHTpaLnmn MOXeT BbITb Takke NpUGMKeHHO BLIYMCIEH Kak

b
ke=1,53+0,48— - 0,18%. (B6)

O603HaYEHNs reOMETPUYECKUX NapaMeTpoB NpUBeeHbl Ha pucyHke B.1, a.
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0,64d

a 6

PucyHok B.1 — Cxema npoyLWwuHbl
ki

35

34

33 N\

3.2

3,1 N\
N

3,0 ~
~—
\

28 ‘\\ —
N ¥><>§< b/d =1,0
N | P~ =~ < b/d=09
S~

2,6
e —~— === b/d = 0,8

2,5
24 t———{b/d=07
|

2,3 \

2'2 [ — ]

2,1
2,0 T T T T T T T T
1,0 1,1 1,2 1,3 14 1,5 1,6 1,7 1,8 1,9 2,0 c/b

b/d=0,6

\\

b/d=0,5

PucyHok B.2 — Mpaduku 3aBUCMMOCTH KoadhdbuLueHTa k oT napameTpos b/d v ¢/b
B.3 Pacuet npoyLwumH Ha cpe3

YcroBne npo4HOCTY NPOYLLMHEI Ha cpe3 Nno ceveHnsm B—B u =T (pucyHok B.1, 6) umeeT Bua;
- Npu pacyeTe No NpeferibHbIM COCTOSAHUAM
TsresS Re;
- Mpu pac4yeTe No JonyckaeMblM Hanps>KeHUsim
ton<[1];
PacyeTHoe conpoTuBneHne onpefgendeTca Kak
0,60;
YmYe
[onyckaeMoe HanpsixeHue BblUCNSieTCs No popmyrne

R.=

0,6c
[(] =22
Ng
PacyeTHOe HanpsXeHWe B NpoyLUMHe Mo ceveHusM B—B n - BbducnseTes kak
R R
e wnu tsﬂH=_fElﬂ ,
A, As

rae A=2st — nnowjaab cpe3a NpoyLUKMHbI Mo ceveHusiM BB 1 [T, onpeaensemMasi no cxeme Ha pucyHke B.1, 6,
t — TONLMHA NPOYLUMHBL.

Tsnc =
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MpunoxeHune I
(pekomeHayemoe)

3KBUBaNEHTHas rMOGKOCTb A, COCTABHLIX CTEPXKHEN

CocTaBHbIE CTEPXHU NpeAcTaBnAloT cobol NpokaTHble NPOUNK, COeAUHEHHBIE NNAHKaMW UMK PeLLIETKOR. OKBU-
BaNeHTHas FMBKOCTb A, CTEPXKHEN, KOTOPLIE COCTOST U3 ABYX BETBEM, COefUHEHHBIX NaHkaMu (pucyHok 11, a, 6, B), BbI-

yncnseTea cnegyowmum obpasom:
A=/ A2+0,8203(1+v). (r1)

[ns cTepXHeil, B KOTOPLIX COEAUHEHWE BHIMOJTHEHO C MOMOLLLIO peLLETKM (pUCyHOK [C1, 1), akBUBanNeHTHasA rmbKkocTb

BblMUCNAETCA KaK A
Ae=1 [ Noro—— (r2)
Agi

rAe A,— rMGKOCTb CTEPXHS OTHOCUTENBHO OCH ¥, BHIMUCTIEHHAs M0 CYMMapHOMY CEe4eHUto ABYX BETBEH;
A{— FMBKOCTb OAHOIA BETBU CTEPXKHSI OTHOCUTENBHO ock 1—1 Ha AnuHe /4, ANA cTepXHel ¢ NnaHkamu cnepyet obe-
cne4unsatb Ay He Bonee 40, a Ans cTepxHel ¢ peweTkamu He 6onee 80,
3
v="22. a=10—2— | (r3)
Jslo b2,
Js — MOMEHT NHepLUMn OfHO NNaHKN OTHOCUTENLHO ocu 22,
Jp, — MOMEHT MHepLUU OAHOW BETBU OTHOCUTENBHO ocu 1-1;
b — paccTosHUe Mexly 0CsIMU BETBEH;
[y — paccTosiHue Mexay LieHTpaMu CoeJUHUTENbHLIX 951IEMEHTOB;,
/y — paccTosHue Mexay nnaHkamu «B CBETY,
An Ay — nnowjagm ce4yeHui, COOTBETCTBEHHO, ABYX BETBEMN U pacKoca peLueTKu.
OcTarkbHble pasMephbl NokasaHbl Ha pucyHke 1. [pu pacyeTe cocTaBHbIX CTEPXXHEN C NNaHKamu no pucyHky K1, 6, B,

cregyet npuHuMath v=0,2.

PucyHok "1 CxeMbl K onpeeneHnio paccToaHUA MeXAY NrnaHkamm
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MpunoxeHue O
(pekomeHayemoe)

PacyeTHble HaNPsHKEHUS B CXKATO-M3OTHYTOM CTEpXKHe

HaHHas meToguKa npefHasHadeHa 4NA pacyeTa KOHCTPYKLUMIA, B KOTOPLIX yNpyrie nepeMeLleHns noj BausHuem
Harpy3oK NpuBOAAT K CyLLEeCTBEHHOMY YBENNYEHNIO MOMEHTOB OT AeACTBUA CXMMatoLuX cun. MNpu 3TOM BblMUCNEHNE BHY-
TPEHHUX CUI U, COOTBETCTBEHHO, HANPSAXEH NI NPOU3BOAUTCA NO AePOPMUPOBAHHON PACYETHON CXeMe.

3HayeHuna pac4eTHBIX HOpMarbHbLIX HaNpPsXXeHU B MONEPEYHOM CEYEHUN CTEPXKHS OT AeNCTBUA NPOAOILHON CXU-
MatoLLen cunel P u nsrnbaowmx MomeHToB M, n M,, BbiuncnsoT no chopmyne

P M,z M,y
Omax= 7+ )
TETAT(1-9)dy  (1-9,)Y:

(a1

rme A— nnowagb ceveHus;
Jy N J; — MOMEHTEI MHepLMM CEYEHNA OTHOCUTENLHO MMaBHLIX OCei,
Y U Z— KOOpAUHATLI TOHKK, B KOTOPOIA OnpeaenseTca HanpskeHue;

P P

Fy F,

Fy=0y,AcT N Fi=0,AGT — 3HaYEeHUs KPUTUHECKOW CUITBI NPU MOTEPe YCTORUNBOCTM CTEPXKHA C U3rMBoM OTHOCH-
TenbHO ocelt y 1 z. KoahpuumneHTsl ¢, 1 ¢, ANA CTEPXHEBLIX 3MEMEHTOB NMOCTOSIHHOrO CeYEHNs BbIUUCALOTEA Mo (65) ¢
UCMONb30BaHUEM COOTBETCTBYIOLUMX 3HAYEHNIA A, PABHBIX A, UMK A.,.

®opmyna ([.1) npumeHnma npu 9,<0,51§,<05.

PacueTHas Touka ce4eHUst U, COOTBETCTBEHHO, 3HAKN U 3HA4YEHUSI KOOPAUHAT ¥ U Z B BeipaxkeHun ([.1) nogbupatorcs
Takum 06pa3om, YToOblI NONYYUTL MakCMMarnbHoe NO abCcomnOTHON BENMUYUHE HaNPSXXEHUE UNW HanpsXxeHue, Heobxoaumoe
AN pacyeTa KOHKPETHOro y3na. [lns noucka MakcumarnbHbIX HaNpsPKeHWA B CTEPXKHE CROXHOrO CeYeHus cnegyeT npoBe-
PATb HECKOIBKO TOYEK.

3HaveHnsa cunbl P 1 narnbarowmux MomMeHToB M, n M, BLIMUCNAIOTCA NO KOMBUHALMAM Harpy3ok B COOTBETCTBUM C
Ucnonb3yemslM METOAOM pacyeTa, TO CTb NpeAernbHBIX COCTOAHUIA W AONYCKAeMbIX HaNpsKEHUIA.

9=—: o~
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MpunoxeHune E
(pekomMeHayemoe)

KpuTuueckue HanpsikeHUs 4 pacyera naacTUH Ha MECTHYIO YCTOWYUBOCTb

E.1 KpuTuueckme HopmMarbHbIe HanpsiKeHUA AN NNacTUHbI, 3aKpenneHHo! No YeTbipeM KpoMKaM

KpuTtudeckoe HanpsikeHue ANS NNacTWHbI B YCNOBUSAX OA4HOOCHOTO HaMpsXKeHHOro COCTOSIHUS (A€CTBYHOT TOMBKO
NpoJonbHble HopMarbHbIe HANPSAXEHUs G) BbIYUCISETCA Kak

0,=Es0e (E1)
rae  &s— KoahPULMEHT BIMAHWUS NacTUHHOCTY,
ecnn f<0,5, T0&=1, €2)
ecnn f>05,108=———
>0’ 705 f2+0,25 '
fee,
or'
Oge — KPUTUYECKOE HanpsiKeHne nnacTtuHbl U3 abcontoTHO ynpyroro matepuana,
2
t
Ope= ksKSO[_] ) (E.3)
d
T°E 5
Kfm , NS cTanbHbIX KOHCTPYKUUI Kgo=760000 Ma;

ks — KOS (ULMEHT YCTORUYMBOCTY, OTpaxaroLLuii BNUSIHWE YCIOBMIA 3aKpenneHnst KPOMOK W pacnpeierieHunsl Hanps-

XEHWIA NO LWMPUHE NNacTUHbI.
Mpn 0<y<2 1 0. 20,3 kKO3 PULMEHT YCTORYMBOCTU BEIUUCTIAETCA NO popmyne

ko= [1 +0,42'y+0,52'y3+(0,6+(x)‘1°] t (E.4)
rae o.=a/d (pucyHok 13, a);
{21 — KOSDDULINEHT 3aLLEMIEHNS, YUNTHIBAIOLLMIA YCIIOBUSA 3aKpENeHNs MNacTUHLI N0 KPOMKaM;
Ans nnacTtuH ¢ o.> 0,7 MOXHO cuUTaTb

k= [1+o,427+0,5273] L. (E.5)

Mpu v>2 B BelpaxeHue (E.3) BMecTo d cneayeT NOACTaBNATb de=2d/y, a KO3 PUUUEHT K BbIMMCNATL NO HopMy-
nam (E.4) unu (E.5), noacTasnas Tyga y=2 (pucyHok 13, 6).

3HaueHne KoshpuLMeHTa 3aLieMneHns (g 3aBUCUT OT YCNOBWIA 3aKpenneHns NnacTuHbl No Hanbonee cxaToil KpoM-
Ke. Ecnu 3anac yCToi4MBOCTI CMEXHOTO ar1eMeHTa (MTPUCOSANHEHHOrO K CXaToi KPOMKE) HeU3BECTEH UNW ero noseaeHue
TPYLHO NpeAcKasyeMo, To crefyeT npuHumaTth {s=1. ECN CMEXHBbII 3neMeHT uMeeT 6onblunit 3anac yCTOWYMBOCTH, YeM
paccuMTbiBaeMast NacTuHa, TO 8Ta CBA3b NOBLILIAET €€ YCTOWUMBOCTb, YTO yUuTbIBaETCA koachcuumeHTom L, KOTOpbIN
paBeH

;2
Vis
=1 + s EG

roe  v=0,4+0,07vy;
__bE}
Jo=ap

ded
— ANA CTeHKW ABYTaBpOBOM 6arnku Mjs:b—t;—nnﬂ CTEeHKU U nosica kopob4aToii Ganku,;

dun t— pasmepbl ce4eHUA paccHUTLIBaeMoi MnacTuHebl,
b u t; — pasmepbl CeUEHWUSA NNacTUHbI, NPUCOEANHEHHON K ee Hanbonee cxxaToi KpoMKe (PUCYHOK 13 B, T, A).

KpuTnueckoe HopMarnbHOe HanpsixXeHWe o, 4NA i-TOW NaHenu NnacTWHbl, NOAKPensieHHoH pebpamMu, BelMUCnSETCS,
Kak ¢,;=0, No opmynam (E.1)—(E.5), B koTopble criefyeT noacTaBnATb d=d,a=a; y=Y;. @ W d; — COOTBETCTBEHHO, NPo-
ZOnbHLIN M NomnepeYHblii pa3Mepbl NaHenu (pucyHok 14).

Ecnu gnsa nanenu v;>2 B BelpaxeHue (E.3) BMecTo d;crneayeT no4cTaBnaTh dig=2 d,-/y,-, a KO3 PULNEHT K BEIYUCIATL
no opmynam (E.4) unu (E.5), nogcTasnss Tyaa y=2 (pucyHok 12, 6). Ecnn Hanbonee cxaTas KpoMKka naHenu sBnseTcs
KpOMKOM nnacTuHel, To {;=Cs, ecrnn oHa cBA3aHa ¢ peBpoM OTKPLITOrO CeYeHus, To cnefyeT cuutatb {=1, ecnun oHa
CBA3aHa ¢ pebpoM 3aMKHYTOro cedeHus, 1o {,=1,4. Ecnu 3anac ycTOWYMBOCTU CMEXHOrO dfieMeHTa HEM3BECTEH UITW ero
noBeAeHWe TPYAHO NpejcKasyemo, To crnegyeT npuHumaThb {g=1.

E.2 KpuTuueckoe KacaTenbHoe Hanpsi:xeHue AnA NNacTuHbI, 3aerI1ﬂeHHOﬁ No YeTblpeM KpOMKaM

KpVITVI\-IeCKoe KacaTtelbHOe Hanps)XXeHue ANnA NNacTUHbI, HaXOAHLLteIZCH B YCNOBUAX YUCTOro caBura (,D,eIZCTByIOT

TONBKO KacaTerbHble HanpaXeHnA 'C), BbIMUCNAETCA Kak
To=as'cce ) (E7)
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rie ko3 DULMEHT BIUAHUS MNAcTUYHOCTH Ss BbMMCTAETCS No dopmyrne (E.2), B KOTOPOI

Tce
STy (E.8)

Toe — KPUTMYECKOE HaNpshKEHWE NacTUHLI U3 abCOMTHO YNpyroro Matepuana,
2
Tce:ktho[é] . (E.9)
Mpu 0. 20,3 k0P PULIMEHT YCTONHMBOCTU BbIMUCMAETCSH C NOMOLLIbIO BblpaXeHus
2
k.=[1,3+11 [g] g (E.10)

§.=11+1,3 B 3@BUCUMOCTM OT XKECTKOCTU 3aKpenseHNs KpOMOK NiacTUHbl. ECnu oLeHUTL XeCTKOCTb 3aKpenneHus
He NpejcTaBnseTcs BO3MOXHBIM, TO criegyeT npuHumaTte §.=1.

KpuTuyeckoe kacaTtenbHble HanpsbkeHne A5 i-TO NaHenu NnacTuHbl B YCNOBUAX YUCTOro cABUra (4eicTBYOT TOMb-
KO KacaTernbHble HaMpsXeHUs T) BbIYUCMSETCA Kak T,=T, No dopmynam (E.7)—(E.10), B KoTopble crieayeT nogcTaBnATb
d=d;na=a;

E.3 KpuTuueckoe HanpsixeHue Ans NNacTUHbI, 3arpyeHHON MecTHOIA NonepeyvHoii Harpy3Koii

KpuTnueckoe HanpsxkeHune Ans NNacTuHbl, 3aKpenneHHon No YeTbIPeM KPOMKaM U 3arpy>KeHHOW MecTHOW nonepey-
HOW Harpy3kow (AeACTBYIOT TONBKO HOPMarnbHbIe HaNPsXEHWNA o,) BblMUCNSAeTCA No popmyne

Ozc= %sczce ) (E~11)

i Gzce .
rae &s  Bblducnsetcd no dopmyne (E.2), B koTopoit f:G—T,

Oz — KPUTUYECKOE HaMPSXKEHUE NacTUHbLI M3 abCONOTHO YNpyroro MaTepuana npu NokanbHOM NONEPEYHOM Harpy-
XKeHUn 2
Gzce:ksszo[;] ) (E12)
K, — KOS DULMEHT YCTONUYMBOCTH, KOTOPBINA NpU ¢.=0,5 BLivUCNAETCA No hopmyne

3+1,49 | 03+1,259'

497 49 (E19)

Ksz=

_Cz,

rae 9=
c,— nNpuBefeHHas LUMPUHA 30HbI pacnpefeneHns MecTHOM Harpy3sku (A.8) (npunoxeHue A).

KpuTuyeckoe HanpsixeHwe ANA i-Toil naHenu NNacTUHbBI B YCIOBUSIX MECTHOTO CXaTus (4 eNCTBYIOT TONbKO nonepey-
Hble HopMasbHble HanPSXXEHUs G;) BLIMUCIIAETCA KaK G,,=C;, No dopmynam (E.11) — (E.13), B koTopble cnefyeT nogcras-
nate d=d; 1 a=a;.

E.4 KpuTuyeckoe HopMarbHoe HanpsikeHUe ANA NAacTUHbI, 3aKpenyieHHON No YeTbipeM KpOMKaM U yKpen-
NeHHoit peBpamu

KpuTudeckoe HopManbHOe HanpsikeHue Ana NNacTUHLI, YKpensieHHON / NpofornbHLIMU pebpamu, Haxoaswencs B
YCIOBMSAX OfHOOCHOMO HarpsiKEHHOro COCTOSIHUS (AEMCTBYIOT TOMBKO MPOAOILHLIE HOPMaribHblE HANPSHKEHWA G) BbIMUC-

naeTca Kak
65=E50re (E14)

o G
rae & BbluucnsAeTcs No gopmyne (E.2), B KOTOPO f=%:;

Ogre — KPUTUYECKOE HaMNpPsXKeHWe NracTuHbl ¢ pebpaMu n3 abeontoTHO YNpyroro Matepuana

t 2

Gcre=(ks+krs)Kso[;] - (E.15)

3aeck kKoahpULUUEHT K, BelumcnseTea no popmynam (E.4) unu (E.5). KoadduumeHT ks Haxoautca no popmyne
8
0,28 o
ko= S ~— 2, |sin(nB]**Y)] , (E16)
o, (1-0,6y+015y%)o?
rae jr:W’

J;— MOMEHT UHepLuu pebpa, KoTopbIit ANt BYCTOPOHHEro pebpa BbIYUCTIAETCH OTHOCUTENBHO OCH Y, Nexalleil Ha
CPEAVHHO NMOCKOCTU NMACTUHbI, @ OZHOCTOPOHHEr0 — OTHOCUTESNBHO OCH Y4, COBMagatoLlieil ¢ MoBEPXHOCTHIO NNACTUHBI,
K KOTOpO NpuBapeHo pebpo (cM. pucyHok 13, A, e).
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hri
Bi=—,
d
i=1,2,3..., /| —nopsakoBblit Homep pebpa oT Hanbonee cxaToi KPOMKU MNACTUHLI.
O6o3Ha4eHune pasmepa Ny Ans pebep OTKPLITOro U 3aMKHYTOro NMPoUnNA NokasaHo Ha pucyHke 13, B, T.

E.5 Kputuyeckoe KacarenbHoe HanpsXeHue ANA NNacTUHbl, 3aKpenNeHHOW No YeTbipeM KPOMKaM M yKpe-
nneHHol pe6pamu

Kputnueckoe kacatenbHoe HanpsxeHue Ans NNacTUHLI, YKpenneHHo / npofonbHeiMK pebpamu, HaxoasLeics B
YCINOBUAX YNCTOro cABUra (4eNCTBYIOT TONBLKO KacaTenbHbIE HAaNPSHKEHUA T) BLIMUCNAETCS Kak

Tor=EsTore (E17)

Tere |
060r’
Tore — KPUTUYECKOE HaMpshKEHUE NIiacTuHbI ¢ pebpammn n3 abconoTHO ynpyroro Matepuana

2
t
Tere= (kI+K'I)KSO[;] . (E18)
KoadduuuneHT K, Bolaucnsetes no cpopmyne (E.10), a k.. — no dopmyne

K= g[sin(n B,-)r_ (EA9)

o

rae & BbluMcnseTcs no opmyne (E.2), B koTopoii f=

E.6 KpuTuueckoe HopmanbHoe HanpshkeHue AnsA NNacTUHbI, 3aKpensieHHOM| No TPpeM KpoMKaM

Kputudeckoe HanpsihxeHue Ans nnacTuHbl, 3aKpenneHHon No TpeM KPOMKaM, B YCITOBUSIX OHOOCHOTO HaNPsXXEHHO-
ro COCTOSIHUA BblvucnsaeTes no popmynam (E.1)—(E.3), B koTopbix k03 PULMEHT YCTOWUMBOCTHU K Npu o.> 0,7 HaxoguTca
cneayoLwum obpasom:

npum -1<y<0 , ks=0,11-0,08y;

npn 0<y<15,  k=011+0,04y. (E.20)

3aeck napameTp v BuluMcnaeTes no hopmyne (69) ¢ y4eToM ykaszaHui 7.5.3.3.
E.7 YcnoBus yCTOMYMBOCTU NNACTUHBLI ANA YaCTHbIX CITyYyaeB HarpyXeHus

[na npefsapuTenbHbIX OLEHOK YCTOWYMBOCTU MTACTMH MOXHO MCMONb30BaTb YCNOBUS, OCHOBAHHLIE HA MOSloXe-
HWKU. ecnn 6,2 Gy UNK 7,2 0,607, TO BLINONHEHNE YCIOBUS NPOYHOCTN FrapaHTUPYET YCTOWYMBOCTL NNACTUHLL. X MOXHO
NPUMEHNATL KaK ANsi BCel NnacTUHbl, Tak U ANs OTAENbHbLIX ee naHenei. Ecnu stn ycnosus He BEINONHATCS, TO cnegyeT
BbIMOMHWUTE NOATBEPXKAEHNE YCTONYMBOCTU NO NOSTHOW METOAMKE.

Ecrm nnactuHa, 3akpenneHHas no YeTblpeM KpoMKaM, 3arpyxeHa B OCHOBHOM NPOAOSAbHBIMWU HOPMarbHEIMUA Ha-
NpsKEHUAMK, a KacaTelbHble U NoNepeYHbIe HopMasibHble HanpsXKeHUs NpeHebpexnMo manel, To ee YCTOWYMBOCTL byaeT
rapaHTWpoBaHHO obecrnieyeHa Npu CNeayLLUX YCroBUSIX:

- Npv paBHOMepHOM cxaTtuun (y=0), ecnu d/tS5OnT;
- npv YmcTom usrube (y=2), ecnm d/ts 12007,
roe  d— LIMpWMHA MNacTUHbl (PUCYHOK 12, a);
t — TonLwMHa NNacTUHBI;

nr= \] Oro /GT;

G10=240 MMa;
G — NpeAen TeKy4yecTn matepuana KOHCTPYKLUN.
Ecnu nnactuHa, 3akpernrieHHas no YeTbipeM KPOMKaM, 3arpyxeHa B OCHOBHOM KacaTeNbHbIMU HaNPspKeHsSMK, a
ocTarnbHble KOMMOHEHTH HanNpsXXeHHOrO COCTOSHUS NPeHeBPeXUMOo Manbl, To ee YCTOWUMBOCTL ByAeT rapaHTUpoBaHHO
ofecrneveHa Npu ycrnoBuu, ecrnu d/ts 701M+.
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Mpunoxenne X
(pexkomMeHgyemoe)

Mpeaensbl BLIHOCAMBOCTY Y3JI0B METAIIMYECKUX KOHCTPYKLMIA

Ta6nuya 1 — Knaccudukaums y3nos MeTannuyecknx KOHCTPYKLWIA NO YPOBHSM KOHLIGHTpaLN HanpsbKeHWid

mu 6e3 pasgenku Kpomok

HUAM B OCHOBHOM CeYeHUn.

ScKus yana OnucaHue yana TexHuueckue ycrnosusa A'A:h"
‘Rn
I KpoMka npokaTHOro nncTa unn lasoBas peska 125
- > npoduns, nocrne TepMUYECKOiA
peaky ABTOMaTU4ecKas NnasmeHHas unu 140
nasepHas peska
T Kpomka npokaTHoro nucTta, 06-
- -+ pesaHHasn HOXHULaMU Unu r- — 100
NbOTUHON
Sy
- S Q ™ BeicBeprieHHOE 0TBEPCTUE UMK HanpsixeHna no ceyeHnto HeTTo. 125
LN HECKOMBKO OTBEPCTUNA. d<01B;, a>2d, c>2d
d
PacuyeT no ceueHuto 6pyTTO OC-
HOBHOFO fUCTa UK HaknazaKu.
Bontoeoe coelMHeHNe Ha BbICO- ﬂByCTOpOHHI/Ie Haknagku (a’ B) n 160
KOMpOoYHbIX 6ONTax ¢ KOHTPOMM- OLHOCTOPOHHWE B CE4EHUN C Noa-
pyemoii 3aTAXKON (PPUKLIMOHHO® | kpenmeHuem (1)
coeiMHeHue)
Mnockoe 0AHOCTOPOHHEE COEAM- 140
HeHue (6)
Pac4yeT ocHOBHOW NNACTUHBI NK
HaKNagkn No CEYEHUIO HETTO. 100
Yanel TMNa a, B, I.
B) r) BonToBoe coegnHeHne Ha 6on-
Tax, paboTalowux Ha cpea. 3Ha- To xe. Mnockoe 04HOCTOPOHHEE
@_@_@_@_: I KONOCTOSIHHBINA LMK HarpyxeHus coeaunHenue (6), coeauHeHue ¢ 80
I I ] OfHMM psAaom 60nToB (a)
A) PacueT 601Ta Ha cpes (Atg,,) 112
PyyHas unu nonyasTomaTudeckas 125
CTbIKOBOE COEfIUHEHME TIUCTOB csapka, yposeHb kavectsa C
Unu TaBpoBOE C pa3fenkoi
KPOMOK NpW_MPOAONLHOM Ha- To e, ypoBeHb kaduecTBa B 140
rpyXeHuu
4 ABTOMaTMUEeCKas cBapka, ypoBeHb 160
kayectBa B
lponorbHoe CoeAMHeHme nit- CBapka npepbIBUCTLIM LLBOM 70
CTOB YrNOBLIMU LUBaMU 63 Pka npep
pasaenku kpoMok. HarpyxeHnue
HOPManbHLIMU HaNPsPKEHUSIMU HenpepbIBHLINA LLOB, YPOBEHb Ka- 125
No BCEMY CEUYEHUIO yectBa C
CoeaunHeHmne NIMCTOB YINOBLIMU
wBamy Ge3 pasaenkit KpoMo. HenpepbiBHas cBapka yriosbIm
Harpyxenue casurom npu maof\)n Flg’acqe'r no cha1¥el'lebIM 90
paBHOMEPHOM pacnpeeneHum HANDSKEHMAM B LIRS (ATry)
KacaTenbHbIX HanpsKeHWd no P Rl
ANVHe Wea
MpoRonbHoe CoeAMHEHMe rHy- Pac4yeT no HopManbHbLIM Hanpsixe
ThIX Npoduneit CTLIKOBBIMU LWBa- P P 100
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lpodomxeHue mabnuupi XK.1

AO'R,,
Sckus yana OnwucaHue yana TexHu4eckne ycnosus ATz,

YpoBeHb kavecTBa B, C, 6onee
TONCTLIW NINCT C YKINOHOM He Bonee| 125

o CThbIKOBOE coefIMHEHUE NUCTOB 12
= had CTbIKOBEIM LLBOM, C CUMMETPUY- :
HbIM PacnoroXeHnem FIMCTOB Mo
[ > 4 1 YpoBeHb kavecTBa B, Gonee Ton-

TONLnHE

CTbI JINCT C YKNOHOM He Bornee 140
Z 13

CTbIKOBOE COEAUHEHUE NTUCTOB

. 80
Ha ocTatoLeiics nogknagke
Mpwn t,/t<2 c yknoHom He Bornee 90
1.2
CTbIkOBOE COEAUHEHWNE NINCTOB
pa3HoW TOMLWWHBI C O4HOCTOPOH- Mpwn t;/t<1,4, c ykroHoM He Gornee 100
HWM CKOCOM, NOAKPENSIeHHBIX 1:3, ypoBeHb kavecTBa C
NPOAONbLHEIM SNIEMEHTOM
To e, NpUu ypoBHe kavyecTBa cBap- 12
Horo wBa B
CTblkOBOE COEAUHEHWNE NIUCTOB
pasHoil TonwMHbl 6e3 ckoca,
< 80
NoAKpenneHHbIX NPOAONbHBIM Mpnt; /<12
3reMeHToM
MpK ypoBHE kadyecTBa CBaPHOro 90
z wea C
— MepeceyeHune NPoAOSbHLIX W NO-
< “\\“\\y\““ NepeYHbIX CTLIKOBLIX LUBOB, NpK
L sSS / HarpyXeHuu nonepek cTbIKOBOro
— wea IMpm ypoBHe Ka4yecTBa CBapHOro 100
wea B

CTbIKOBOE CoeflMHeHUe are-
MEHTOB M3 (haCOHHOTO NpoKaTa, OTHOCKTENbHOE CMELLeHUe Kpo- 90
[BYCTOPOHHSIAA CBapka CTHIKOBBIM | MOK Y LiBa He Gonee 0,2¢
LUBOM

CTbIKOBOE COEAUHEHMNE KPYTTbIX

— 80
Tpy6 Ha nofKknagHOM konble
CTbikoBoe coefiHeHue Tpyb ¢
I NOMOLLbI0 MyddThI (CMSOLLHOWA — 80
AN sy UM N3 ABYX NOSTOBUH)
MpucoenuHeHne Kpyrno Tpyobl . 50

K MOKOBKe
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lMpodomxerHue mabnuypi XK.1

Topya pebpa 1 cBapHOro LWBa

3ckus ysna OnucaHue ysna TexHn4eckue ycrosus A‘cR,,im
YpoBeHb kavectBa C, {1 /t>1 63
YpoBeHb kavectBa B, £, /t>1 71
@ Haknapka, npusapeHHas no6o-
\\ BLIMU U (PraHroBLIMY LUBAMU. YpoBeHb kavecTtBa B, t /11 80
Pac4eT no HopManbHeIM Hanps-
EHWAM B OCHOBHOM 3fIEMEHTE O6Bapka TopLa HaKraaku ¢ yBe-
-~ NUYEHHLIM NPOAOSIEHEIM KaTeToM, 90
UK mexaHuyeckas obpaboTka
LLUBa B TOPLIEBOM YacTu
HaxnecTtoyHoe coeiuHeHue no- . 63
60BLIMM LLBaMK
s |
1 Pacuer wWBa Ha cpe3 Cc y4eToMm 63
2 TONbLKO (PNaHroBbIX LWBOB( Atg,)
AsycTopoHee HaxnecTouHoe PacueT no cyMMapHOMYy Ce4eHMUIo 50
> 10 MM coefiuHEHNE NUCTOB SMEMEHTOB 1
PacueT no ceueHuto anemenTa 2 71
t,>t, cBapHoil LUOB MAET A0 KPOM-
KU NUcTa TONWUHON {, ypOBEHb 63
¢t KavyectBa B, C
t, <t, cBapHOW WOB A0 KPOMKK
nuUcTa TONWUHOW £, YPOBEHb Kave- 7
Monepe4vHoe pebpo unu coeau- ctBa B, C
HeHue AnacdparMbl C MOSICOM K t ot -
CTeHKol 6anku yrnoBbiMy weamy | 11> {,CBAPHON LLIOB Ha pacCcToAHUN
He MeHee 10 MM OT KPOMKU NUCTa 80
TOMWMHOW {, ypoBeHb kavyecTBa C
t, <t, cBapHOIii LIOB Ha PpacCTOAHUM
He MeHee 10 MM OT KPOMKW fucTa 90
TOMNWMWHOW {, YpOBEHb KadecTBa B
LLloB ¢ ofiHOCTOPOHHEW pa3aenkoin
Ha noaknagke, ypoBeHb kayecTsa 70
C
TaBpoBoe coefuHeHne ¢ pasgen- =
= To xe, c NoaBapKON KOPHSA, ypo-
KOW. HarpyxeHue nonepek wea BeHb kauecTna B 80
k LLloB ¢ ABYCTOPOHHEN pasaenkon, 90
ypoBeHb kavecTBa B
Pacuert wea Ha cpes (Atg,) 45
TaBpoBoe coeanHenne, AByCTO- PacueT no ocHOBHOMY MeTanny, 63
poHHee 6e3 pasgenkyu KPOMOoK. ypoBeHb kayecTBa C
Harpy>keHune nonepek wea
To e, ypoBeHb kauecTBa B 7
Mpu anuHe pebpa 6onee 50 Mm 63
OxkoH4aH1e NpoaonbHOro pebpa Mpu anuHe pebpa He Gonee 50 Mm 80
.—é ¢ obBapkoii Topua
Mpu MexaHu4veckoi obpaboTke 20
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AO'R,,
Sckus yana OnwucaHue yana TexHu4eckne ycnosus Mgy
1 OOHOCTOPOHHWIA YTIOBOWA LLOB (a) 40
JINCTOBOI aNeMEHT 2 BCTaBreH
B OTBEPCTME anemeHTa 1 1 06- . . 6 50
BapeH Mo KOHTYpy. PacueT no [BYCTOPOHHMIA yrroBoii wos. (6)
HOPMarbHbLIM HanpPsXXeHUAM B
anemenTe 1 [IBYCTOPOHHMIA LLIOB C NOMHbIM 80
a) 6) B) nponsiaBneHnem (B)
[Mpamoii yron 56
KocblHka, NpuBapeHHas K Kpomke
R Harpy>eHHOR Nonockl CTEIKOBEIM CKOC KOCBIHKM C YITIOM o He Goree
2 ) LLIBOM 60° UK 3aKkpyrieHne ¢ paguycom 71
He MeHee 50 mm
d
[MpuBapka CTePXHA K TUCTY d/t<2 80
A ]
PacuyeT no wsy (Atg,,) 63
CTepxeHb, BBApeEHHLIA B OTBEP-
CTWe B NnacTuHe. Harpyska nepe-
JaeTcA Yepes LWoB
PacyeT no cevyeHunto CTepxKHA 80
PacuyeT no wsy (Atg,,) 63
[MNpucoefnHeHNe hacoHHbLIX NPOo-
hunei K KoCcblHKE hr1aHroBbIMM
U KOMBUMHMPOBAHHLIMY LLBaMM
PacueT no ceveHnuto npopuns 56
CoeanHeHMWe YrNoBLIM LWBOM. Pac- 45
MpucoenHeHune TpyOkl ¢ Nps- YET N0 ceYeHuto TpyObl
MbIM 06pe3oM K KocbIHKe. KocbiH-
Ka BCTaBreHa B paspes TpyObi.
TonwmHa cTeHkun TpyObl .
”f‘ Py LLloB ¢ pa3aenkoit U NONHEIM NPo-
t=2+12 Mm
nnaBneHnem cTeHkmn Tpyoul. Pac- 56
YET MO CeYeHUIo TpyObl
MpucoennHeHne TPyObl K THYTON
Korz:blHKeﬂVIJ'IVI npoprlleHe TOJ}I/LLWI- CoeanHeHMWe YrNoBLIM LWBOM. Pac- 80
: YeT No ceyeHuto TpyObl
Ha CTeHKUN TpyObl t=2+10 MM Py
MpucoefnHeHNe KOCLIHKA
P A PacueT no ceueruto TpyOhl 71

K Tpybe
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Mpunoxexue "
(pekomenpyemoe)

KOQCb(bI/ILI.I/IGHT npmeeaeHna npegesna BbIHOC/IMBOCTU K paCyHeTHOMY KOJIMYECTBY LUK/10B

.1 O6uwme nonoxeHus

.11 OCHOBHOI xapakTepucTukoii HarpyXeHHOCTM MeTananyeckoir KOHCTPYKLMN C MO3MLMKN pacyeTa Ha COMPOTUB-
NeHne ycTanocTn ABNAeTCA 3afjaHHas rpynna knaccudukauunm (pexumma) kpaHa. OHa xapakTepusyerca YeTbipbMs Bapu-
aHTaM| co4yeTaHMWil KnaccoB UCMONb30BaHUA, W PeXUMOB HarpyxeHus no FOCT 32579.1 (npunoxenue A). Mo knaccy wuc-
NoNbL30BaHNA onpefensetcs o6liee KONYECTBO LMKIOB paboThl KpaHa 3a cpok cnyx6el CT

Mpouecc paboTbl kpaHa COCTOMT M3 pabounx LnknoB. Co3faBaeMblil UMW NPOLECC N3MEHEHUA HANPsSXEHWA B pac-
YeTHON 30He 06YCNOBMEH Maccoil rpysa, 3HAYEHUAMM AUHAMWUYECKUX HArpy3ok W CTPYKTYypoii uukna (Habopom u nocne-
A0BATENbHOCTbIO COBEpPLIAEMbIX KPAHOM [BUXEHUA). BepoATHOCTHOE pacnpefeneHne Macc rpy3oB ONMCbIBAeTCA TMCTO-
rpaMmoi, kotopas npeacTtasnfer coboil / nap 3HauyeHmii macc rpy3os Q, u yacTot v, npuyem 2 /1 =1 Tlo ructorpamme
BblUNCNALTCA KOIPULNEHT pacnpeleneHns Harpysok

rae Q — rpy3sonoAbeMHOCTb KpaHa.
MpuMep napameTpoB FMCTOrpamMmM rpy3oB A4Sl YETbIPEX PEXUMOB HArpyXeHWUs, BbIYUCIEHHbIX Ha 6a3e GUHOMMANb-
HOro pacnpegenenus, npusegeH Btabnuue W1 (pucynok W.1, tabnuya N.1).

Q1 Q2 Q3 Q4
o8 kp = 0,125 kp =0,250 kp = 0,500 kp = 1,000
0,6
0,4
0,2

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

Pucynok N1 — Mpumepbl ructorpamMm rpysos Ansa pexumos Harpyxenusa Q1, Q2, Q3, Q4
Ta6nuya W1— MapameTpbl rUcTOrpamm rpy3oB, COOTBETCTBYIOLWMX YETHIPEM PEXUMAM HarpyxeHns

3HauYeHns1 YacToT 1 11 PEXUMOB
OTHOCUTENbHbIE Macchl rpy30B Q/Q

Qa Q2 03] Q4
Ot 0 pgo 0,25 BkaOY. 0,46 0,23 0,03 0
Cs. 0,25 » 0,50 » 0,39 0,40 0,24 0
» 0,50 » 0,75 » 0,14 0,30 0,45 0
» 0,75 » 1,00» 0,01 0,07 0,28 1,00

1.1.2 Lna aHanu3a 4ONTOBEYHOCTM KPAHOBbLIX KOHCTPYKLNIA, B KOTOPbIX pa3Max HanpsaXeHWin nponopynoHaneH unu
B 3HQYMTENbHOW CTENEHU 3aBUCUT OT MacChl NOAHUMAeMoro rpysa, LenecoobpasHo B 3anac HafeXHOCTW CYMTaTb, 4TO
KpaH paboTaeT B pexume Harpyxeuus Q4, 1o ecTb BCerga ¢ HOMUHa/bHbIM rpy30M. Mpu 3TOM KNacc UCNONb30BAHUA Bbl-
6upaeTca TakoW, KOTOpbIA COOTBETCTBYET 3af@HHON rpynne knaccudukaumn. 1o ynpouiaeT pacyeT, Tak kak B 3TOM cnyyae
/=1 vwpaeT NOrpelwHoOCTb B 3anac HafeXHoCTH.

1.1.3 CTpykTypa uuknoB paboTbl KpaHa pasnuyHa, HO ANA pacyeTa Ha CONPOTUB/IEHUE YCTAN0CTM MOXET OblTh CMO-
AenupoBaHa C NOMOLWbI0 HECKOMbKAX TUANYHbIX cxeM. Kaxpas Tunoas cxema paboyero uukna npegcrasnset coboil
nocnefoBaTenbHOCTb ABVWXEHUIA, KOTOpas BbINONHAETCA KpaHOM OT Hayana noAgbema rpysa 0 MOMEHTa, KOrga OH roToB
noaHATL creaylowunit rpys. Ha6op us Kcxem dopmupyetcs Ha ocHOBe onbiTa aKcniyaTaluu NOAOGHLIX MalnH, aHanusa
rPy30MN0TOKOB WAM pe3ynbTatoB HabnwpeHnin. Ecnn HeT faHHbIX 4N 060CHOBAHHOrO Ha3Ha4YeHWs CXem, TO B 3anac Ha-
AEeXHOCTN MOXeT 6biTb NCNOMb30BaHA OfHA WM HECKOMbLKO CXEM, MPN KOTOPbIX B PACYeTHOI 30HE BO3HMKAET HaubONbLIUNA
pasmax HanpsxeHuii.
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Peanunsauusa TunoBoii cxembl paboyero Lukna ¢ onpeferneHHIM rpy3soM npeactasnsaeT coboit Mogens pabodero
LMKIa KpaHa U HasbIBAa&TCA XapaKTepHbIM TEXHoMormdeckum uuknom (XTL)). Takum obpasom, / cTyneHel ructorpaMmbl
rpy3oB n K TUNoBLIX CXeM LuknoB obpasytoT J wryk XTLL. Ecnun Bce TUNoBble CxeMbl peanusyoTca co BCEMU Ipy3amu, TO
J =1K. Ecrin ocobble Harpy3sku co3galot paamaxm HanpsbkeHM A B pacHeTHOMN 30He CYLLECTBEHHO NpeBbiLLatoLmne pa3sMaxu oT
KoMBuHaLWiA Harpy3ok rpynn A u B, To Ans ux y4eta MoryT 6bITb JONONHUTENBHO co3AaHbl 0AUH UK Heckonbko XTL. Ans
kaxporo XTL| ycTaHaBnuBaeTcs YacToTa |i; €ro peanusauum B npouecce akcnayaTaunu MalwnHbl. 3TO 3HAYUT, YTO j—bli
XTLI| B TeueHue cpoka cnyx6ui nosTopsietca C;=|;Cr pas. [Npu 3ToM 0nxHO BbiTh ij =11, COOTBETCTBEHHO, ZCj =Cr.

1.2 MoaenupoBaHue 3KCnNyaTalMoOHHOTo HarpyXeHuns KOHCTPYKUuK ’

B cooTBeTCTBUM CO CTPYKTYpPOI Kaxaoro XTL| nocnefgoBaTenbHO paccynThIBaOTCA 3HA4Y€HUA HOMUHANBHBIX HANpPS-
)KEeHWiA, BO3HMKaIOLLMX B paCHETHO 30He NpM Tex KOMOUHaLUAX Harpy3oK, KOTOpble COOTBETCTBYIOT ABWKEHUAM, BbINOMHA-
eMbIM KpaHoM. [pu aTOM onpeAensoTcsa He TONMbKO MakCUMarbHble, HO U MUHUManbHbIe HanpsxXeHua (pucyHok N.2). Ana
3TOro crieflyeT aHanM3npoBaTh Takxke «XONOCTYIO» 4acTb LKra paboTkl kpaHa, rae BO3MOXHbI 6onblune Yribl OTKIOHEHUS
KaHaToB UK MOBLILLEHHbLIE YCKOPEHUS MPU NycKax U TOPMOXEHUSIX.

XTL 1 XTL 2 XTUj Xty J
A ok ok ok

Aoy Acy = Aoyay Ag; Ac,

oo Xy

t t

~y
~y

PucyHok N.2 — lNpumepsbl rpadpKoB USMEHEHUS HaNPSXKEHUW B pacHETHON 30He
npu BbINONIHEHUM KpaHOM Heckonbkux XTL|

1.3 CxemaTusauus LMKNMUYECKOro HarpyxeHusa

Mpauk naMeHeHNs HanpspKeHuii B npegenax ogHoro XTL| cxemaTuaupyetca METOAOM NOMHLIX LIUKNOB. BO3MOXHO
ncnonb3oBaHue MeToAa «NoToKoB AOXAA» («rain flown») ¢ KOppeKTUpPOBKOW Nnocneaytowmux opMyn ¢ y4eToM Toro, YTo B
STOM CryYae BblAensoTes NONyLMKIIbI.

Ans kaxgoro XTL onpegenseTcs HauGonbLUnii pasMax HanNpsXKeHUA AG; = Onay;— Ominj U HAXOAUTCA MaKcUmarbs-
HbIA pasMax HanpsKeHW Kak AGpay=Max(Ac). [ns pacueTa yrnoBoro wea Ha cpes Ansa kaxaoro XTL| BerucnseTca
AT =Trnayj = Tminj N ATpmayx =Max(At).

Ons kaxgoro XTL BbluncnseTes KoahPpUUUEHT LMKITMYECKOro Harpy»eHusi

m|
AT]','

A€ Zj — KOMUYEeCTBO LINKIOB HarpyXeH!s ¢ pasMaxoM Ac;, BLIIBEHHBIX MPKU cxeMaTusaLui.

Mpy CyMMUPOBaHUN YYNTLIBAKTCSA BCE UNKNLI C pa3MaxoM HanpskeHuid Ac; unu AT, npesbilatoLine Nopor ycTa-
TNOCTHOro noBpexAeHUa Acy = 0,6 AGrg UNU Atz = 0,6 Atgg (pyCYHOK 15, 6). 3pechb Acgy U Atgy— Npeaen HeorpaHUYeHHOM
BbIHOCIIMBOCTM, COOTBETCTBYHOLLWIA FOPU3OHTANIbBHOMY y4YacTKy YCTanocTHOW KpUBOW, KOTOpLI BblYMcNseTcs Ha 6ase Lu-
KI0B Ngo = 5-10° LmknoB kak (pucyHok 15)

1

1
™ m m m
ACRo=ACR [/C/—R] m:AoR\/O,_A. unn - Atgo=Atg [:II—R] =AtR \/074 wn2)
RO

RO

Ana e3posblx 6anok Npu pacyete N0 MECTHLIM HANPSHKEHUAM KO3 MDULMEHT LIMKITUHMECKOTO HarpyXXeHUsS MOXHO
NPUHUMATL KakK
G=(1+v™)uy n.3)

Pc
rae v=——,
Pa
P~ Ry — Harpy3ska Ha koneco npu asuxeHun 6e3 rpysa n ¢ HOMUHaNbHLIM IPY30M,;
Uy — KONUYECTBO KOMec, NPOXOAALLMX Yepes pacHeTHYIO 30HY 3a OfUH NPOXoA.
MpubnuxeHHbIE OLEHKN 3HaYEHNI KO3 DULMEHTA LIMKITNYECKOrO HarpyxXeHUsl AN TUNOBLIX KOHCTPYKLWiA NpuBeae-

Hbl B Tabnuue U.2.
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Tabnuya W.2— 3HadeHns KoapdULUMEHTa LUMKNUHECKOTO HarpyeHuns { ANs pasnuyHbIX KOHCTPYKLUMA

OnncaHne KOHCTpYKUMK 1 P3 ¢
MaBHble 6ankn MOCTOBLIX U KO3MNO0BLIX KpaHoB 6e3 koHconeill (Bonblune 3HaYEHWS ANS KpaHOB 11—13
¢ 6onbWUMKU AUHAMUYECKMMU Harpy3KaMu, XeCTKUM NOABECOM rpy3a) ' '
MaBHble 6anku Ko3NoBLIX KPaHOB C KOHCONAMM (Bonblune 3HaUYeHUA ANA KpaHOB ¢ 60MbLLIMMK 19—14
AUHAMUYECKUMW Harpy3Kamu) ’ !
CTpenbl 1 X060Tbl NOpTarnbHBIX rpefichepHbIX kpaHos' 1,3—1,5
CTpenbl 1 x060Tbl NOPTaNbHLIX MOHTaXHbLIX KpaHoB' 1,1—1,2
KomnoHHbI NopTanbHbIX rpeidepHbIX kpaHos! 1,4—1,5

Y3rbl coeAUHEHNA rMaBHbIX U KOHUEeBbIX 6anok MocToBbIX KpaHOB, y35bl COeAUHEHUA XXEeCTKUX

1,4—1,7
OMOp C NPONETHLIM CTPOEHUEM KO3NOBLIX KpaHOB? '

! Ecnmn makcumasnbHble HanpsxeHUA onpeAeneHbl ¢ yHeTOM packauuBaHus rpysa;
2 Ecniu B npuBoAax NepeaBUXeHNA UCMONb30BaHbI YACTOTHLIE CUCTEMbI YNPaBMeHNs C CUHXPOHN3aLMeil.

N.4 KoadppuumneHTbl npuBeaeHNA NpeAenoB BLIHOCITMBOCTHU

Mo peaynsratam 06paboTkn coBokynHOCTU Beex XTL| BbiuMcnsoTes KoadduUMEHTH NpuBeaeHUA Npegenos Bbl-
HOCITMBOCTM K pacYeTHOMY KONMUYECTBY LIUKNOB

m
_o|Cre .| A9 | .
kno_\ Ne ;PJCJ [Aomax] ) (n.4)

m
gl [
km_\ Ne ;HJQJ[ATmax] - n.5)

3aeck cyMMUpoOBaHUMe npoussoguTes no ecem J XTL,
.5 OueHka HeOoGXOAUMOCTH BbINONMHEHUSA pacyeTa Ha CONPOTUBIEHUE YCTaNocTH

[ins NpesBapuTenbHOi OLIEHK BO3MOXHOCTI BO3HUKHOBEHWS YCTaNOCTHOTO MOBPEX/EHNS B yane MOXHO BOCMOMb-
30BaTbCA crieqyrowmmMm ycnosnem
Acg m| Nr
N, \15¢,

AGyax S 1.6)

€ AG ax= Omax— Omin — MaKCUManbHbLIA pasMax HanpsaXeHWi B pac4eTHOW 30He;
Cr — Konn4ecTBo LUKMKNOB paboThl KpaHa 3a cpok cnyxBbl, HangeHHOe No Knaccy UCMonb3oBaHUs, KoTopeli 06ycrnos-
neH 3agaHHoM rpynnoi pexuma paboTel KpaHa U pEXUMOM HarpyxeHus Q4.
OcTanbHble 0603Ha4eHNs faHbl Beile. Ecrnin yernosue (M.6) BbINOMHeHo, TO LONTOBEYHOCTL Y3na B Te4eHWe HasHa-
YeHHoro pecypca obecrnedeHa, 1 Gonee NoapobHLIA pacyeT MOXHO He AenaTb. Ecrin ycnosue He BLINOMHEHO, TO crieyeT
NMPOWU3BECTHN pacyeT Ha CONPOTUBIIEHUE YCTANOCTH NO METOAWKE, NPUBEAEHHON B rnaBe 8.
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