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MNpeauncnosue

1. PaspaboTaH Poccuitckoii accoumaLmen Napkos 1 NPOM3BOAMTENEN aTTPaKLMOHOB, BK/OYatoLLE
pabouyto rpynny cneumnanmcToB KOHCTPYKTOpcKoro 6opo "Mup" n ULHUUCK um. KyuepeHko.

BHeceH TexHMYeCKMM KOMUTETOM MO cTaHAapTu3aumm TK 427 "ATTpakuMOHbI 1 Apyrue ycTpoicTea
Ans passaedyeHnin".

2. YTBEpPXKAEH M BBEAEH B aeiicTeue MoctaHoBAeHWem FocctaHaapTa Poccmm o1 26 gekabps 2003 r.
N 395-cT.

3. HacToAawmit ctaHaapT rapMOHU3NPOBaH C eBponeicknum ctaHgaptom pr EN 13814 "Fairground
and amusement park machinery and structures - Safety" ("MexaHW3Mbl 1 KOHCTPYKLUUM NepeaBuKHbIX 1
CTAUMOHapHbIX MapKoB. besonacHocTb"), a Takke pa3paboTaH C y4eTOM OCHOBHbIX HOPMATUBHbIX
NnosaoXKeHnin HemewKoro ctaHaapTa DIN 15018-1:1984 "Cranes. Steel structures. Verification and analyses"
("KpaHbl. CTanbHble KOHCTPYKUMKU. PacueTbl n nposepKa") n ENV 1991-2-4:1994 "Eurocode 1: Basis of
design and actions on structures. Part 2-4: Wind actions" ("OcHOBHble NONOXKEHUS NPOEKTUPOBAHUA U
BETPOBble BO3AENCTBMA Ha CoopyKeHua") (cm. MpunoxkeHune A).

4. BeepneH Bnepsble.
BeepgeHue
HactoAawmit ctaHmapT pa3paboTaH ¢ Uenbto HopmaTuBHOro obecneveHns 6Ge3onacHOCTU
nocetTuTenen n obCNyKMBaKOLLEro NepcoHana aTTPaKLMOHOB U APYrUX YCTPOUCTB ANA pasB/ievYeHUit Ha

CTaaAnn NPOEKTUPOBAHUA CTa/IbHbIX KOHCprKLI,Mﬁ aTTPaKUMOHOB.

Hactoawmi ctaHaapT asaseTca ctaHgaptom Tvna C no NOCT EH 1070.

1. O6bnacTb NpUMeHeHUsA



HactoAawmin  cTaHgapT YCTaHaBAMBAET MNpaBuAa MNPOEKTUPOBAHWMA  CTaslbHbIX  KOHCTPYKLMIA
MEXaHW3MPOBaHHbIX ATTPAKLMOHOB, obecrneymBalowme CHUXKEHUE A0 HEOBXOAMMOro YpPOBHA PUCKA
OCHOBHbIX 3HAUYUTE/IbHbIX MEXaHMYECKMX OMacCHOCTEN: MNACTUYECKOr0 W YCTANOCTHOIO pPaspylleHui,
noTepu YCTOMUMBOCTM GOPMbl U MONOMKEHWUA, AOCTUNKEHUA MNPesesbHbIX NPOrMbos MU NepemeLLeHu.
CTaHZapT PacnpoCTPaHAETCA Ha CTasibHble KOHCTPYKUNUKM Kapycenel, Koiec 0603peHuUa, KaTanbHbIX rop,
BpaLatowmxca naatdopm m ap. (fanee - KOHCTPYKLMK), UCNONb3YEMBIX A1 MOCTOAHHOIO U BPEMEHHOTO,
B TOM 4YMC/ie NOBTOPHOIO, NMPUMEHEHMA, SKCMAYaTUPYEMbIX NPU TEMMEPAType HAPYKHOFO BO3Ayxa He
6onee natoc 50 °C n He meHee muHyc 20 °C.

Hactoawmit ctaHA@pT He pPacrnpoCTPaHAETCA Ha KOHCTPYKUMM  aTTPakUMOHOB, KOTOpble
M3roToB/EHbI [0 BBEAEHMA €ro B AeicTeue.

2. HopmaTtuBHble CCbIIKU

B HacToAWeM cTaHAapTe MCNONb30BaHbI CCbIIKM Ha caeaylowue CTaHAapTbl:
FOCT 27.002-89. HagerKHOCTb B TexHUKe. OCHOBHbIe NOHATMA. TePMUHbI U onpeaeneHus
FOCT 380-94. Cranb yrnepoanctan ob6bIKHOBEHHOIO KayecTBa. Mapku

FOCT 535-88. MpoKaT copToBOM U PAaCOHHbLIN U3 CTanu Yr1epoamcTor 0O6bIKHOBEHHOIO KayecTBa.
Obuwue TexHNUYecKne ycnoBus

FOCT 1050-88. MpoKaT coOpTOBOM, Ka/IMOPOBaHHbIN, CO CreLnasbHON OTAENKON NOBEPXHOCTU U3
YrNepoAnCTon Ka4yecTBEHHOM KOHCTPYKLUMOHHOM cTasin. Obuime TeXxHUYeCcKne ycioBusa

FOCT EH 1070-2003. be3onacHocTb 060pyaoBaHuUs. TepMUHbI U onpeaeneHns
FOCT 1759.0-87. bonTbl, BUHTbI, LWUNWUAbKM M FalnKnN. TEXHUYECKME YCNOBUA

FOCT 1759.1-82. boAaTbl, BUHTbI, LUNUABKK, FaKK U Wypynbl. Jonycku. MeToabl KOHTPOASA pa3MeposB
N OTKJIOHEHUIA GOPMbI U PACMONOKEHNA NOBEPXHOCTEN

FOCT 1759.4-87 (MCO 898-1-78). BoAnTbl, BUHTbI U WINUABbKU. MexaHUYeCcKne CBOMCTBA U MeToAbl
NCMbITaHUM

FOCT 1759.5-87 (MCO 898-2-80). Maikn. MexaHU4YeCcKMe CBOMCTBA MU METOAbI UCMbITaHUI
FOCT 2246-70. lNpoBoaOKa CTa/ibHaA cCBapo4Haa. TeXHMYECKne ycnosma

FOCT 3241-91 (MCO 3108-74). KaHaTbl cTasibHble. TeXHMYECKME YCNoBUA

FOCT 4543-71. MpoKaT U3 NermpoBaHHOM KOHCTPYKLMOHHOM cTann. TeXxHUYecKkne ycnoBums

FOCT 5264-80. PyyHaa ayrosasa cBapka. CoeanHeHnA ceapHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE
3/IeMeHTbI U pa3mepbl

FOCT 8050-85. [iByokuck yrnepoaa razoobpasHan u kuakan. TexHU4ecKme ycnosus

FOCT 8713-79. Capka nog ¢ntocom. CoeanHeHna cBapHble. OCHOBHbIE TWUMbl, KOHCTPYKTUBHbIE
3/IeMEHTbI U pa3mepbl

FOCT 8731-74. Tpy6bl cTanbHble 6ecloBHble ropayegedopmmnpoBaHHble. TexHUYeckme TpeboBaHuUA
FOCT 9087-81. dntocbl cBapOUYHble N1aBAeHble. TEXHUYECKUE YCN0BUA

FTOCT 9467-75. 3JneKkTpoAdbl MOKPbITble MeTa/NIMYeCcKne ANA pPyYyHOM AYroBOM  CBApKM



KOHCTPYKLMOHHbIX U TENIOYCTOMUMBDLIX CTaNen. Tunbl
FOCT 10157-79. AproH razoo6pasHbiii U KUAKUN. TEXHUYECKME YCI0BUS
FOCT 10705-80. Tpy6bl cTanbHble 3/1eKTPOCBapHble. TeXHMYeCcKne ycnosumsn

FOCT 11533-75. ABTOMAaTW4YecKas M NOAyaBTOMaTMYeCKas [AyroBas CBapKa nog ¢atocom.
CoeanHeHUA cBapHble NoA4 OCTPbIMU U TYyNbIMKU Yrnamu. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 31€MEHTbI U
pa3smepbl

FOCT 11534-75. PyyHaa ayrosas cBapKa. CoeamMHeHMA CBapHble NO4 OCTPbIMU U TYMNbIMU Yramu.
OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 3/IEMEHTbI U pa3mepbl

FOCT WCO/TO 12100-2-2002. besonacHocTb o0b6bopyaoBaHMA. OCHOBHble MNOHATMA, 06LMe
NPUHLMNbI KOHCTPYMPOBaHMA. YacTb 2. TexHMYEeCKne npaBuna U TeXHMYecKne TpeboBaHms

FOCT 14637-89 (MCO 4995-78). MpoKaT TONCTO/IUCTOBOW U3 YrNepoaMCTON CTaan 0BbIKHOBEHHOTO
KayecTtBa. TexHuyeckue ycaosua

FOCT 14771-76. [yrosaa cBapKa B 3awmTHOm rase. CoegmHeHuAa cBapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3/IEMEHTbI M pa3mepbl

FOCT 14776-79. [Lyrosaa cBapka. CoeguHeHuna cBapHble To4veyHble. OCHOBHblEe TuMbl,
KOHCTPYKTUBHbIE 3/1eMEHTbI U pa3mepbl

FOCT 18123-82. LLlanbbl. ObLmMe TEXHUYECKNE YCNOBUA

FOCT 19281-89. MpoKaT M3 cTaan NOBbIWEHHON NPOYHOCTU. ObLLME TEXHMYECKNE YCN0BUA
FOCT 22356-77. BONTbI U raiikm BbICOKOMNPOUHbIE 1 Wainbbl. O6LWMe TEXHUYECKMNE YCNOBUA
FOCT 22727-88. MNpokaT anctoson. MeToabl yN1bTPa3BYKOBOIro KOHTPOA

FOCT 23118-99. KOHCTPYKLMK CTa/ibHble CTpoUTENbHbIe. ObLiMe TEXHUUYECKNE YCN0BUS

FOCT 23518-79. lyroBad cBapKa B 3aLWMUTHbIX rasax. CoeanHeHMA CBapHble Nog OCTPbIMM U TYNbIMU
yrnamm. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 3/IEMEHTbI U Pa3mepbl

FOCT 25100-95. I'pyHTbI. Knaccudpumraums

FOCT 27751-88. HapeKHOCTb CTPOUTENbHbIX KOHCTPYKLMI M OCHOBaHUI. OCHOBHbIE NONOXKEHWUSA MO
pacuety

FTOCT 28870-90. Cranb. MeTtogbl MCMbITAaHUA Ha pPaCTAXEHMEe TOACTONIMCTOBOrO MNPOKaTa B
HanpaB/ieHUN TONLWMHbI

FOCT 30188-97. Llenu rpy3onoabemHble KaanbpoBaHHble BbICOKOMNPOUHble. TeXHUUYECKNe YCNoBUS

FOCT 30441-97 (MCO 3076-84). Llenn KOpPOTKO3BEHHbIE TPYy30MOAbEMHbIE HEKannbpoBaHHble
Knacca npoyHocTn T(8). TexHuyecKkue ycnosus

CHwnMN 2.01.07-85%*. Harpy3Kkn 1 Bo3gencTema
CHuMN 2.02.01-83%*. OcHOBaHMA 3A4aHUIN U COOPYHKEHWN
CHuM 1I-7-81*. CTponUTeNbCTBO B CEMCMUYECKMUX paoHaX

CHwuM 11-23-81%*. CTanbHble KOHCTPYKLUWN.



3. OnpegeneHuna
B HacToAwem cTaHgapTe npumeHeHbl TepmuHbl no FOCT EH 1070.
4. Obuwue nonoxeHun

4.1. O6wme TpeboBaHMA He3onacHOCTM K 0bopyaoBaHUto (KOHcTpykuusam) - no FTOCT UCO/TO
12100-2.

4.2. KoHCTpYKUMK A0KHbI obecneunBaTb 6e3onacHyto cOOpKy, MOHTa)K, HaNaAaKy, aKCnyaTauuto
N AEeMOHTaX aTTPAKUMOHOB (TO ecTb 6e3 paspyleHua UM NoaBAeHUAa HegonycTUMbIX aedopmaunit),
COXPaHATb CBOM TEXHUYECKUE XAPaAKTEPUCTUKM MPU MHOTOKPAaTHOM MOHTAaXKe U AeMOHTaxke (npu ux
HeobxoaMmocTH), obnaaaTbh AOCTAaTOUHOMN }KUBYUECTbIO.

CI'IpOEKTMpOBaHHbIe KOHCTPYKUUN AOO0/1KHbI 6bITb TEXHONOTMYHBIMWA B OTHOLLEHUMU C60pKM n
AEMOHTa)Ka, npu HEO6XO,£],VIMOCTM AO/TXKHbI 6bITb npurogHbiMn OnAa perynnpoBaHnA reomeTpuyeckmnx
pa3mepos, KOTopble obecneumnBatoT 6e3onacHoOCcTb IKCNnyaTauun atTpakuMOHOB.

KOHCTPYKLMM A0MKHbI MPOEKTUPOBATLCA TaKMM 06pa3om, YTOBbI B HUX HE BO3HMKAAWN OCTATOYHbIE
aedopmaumm npu 6e3aBapuitHON aKCNyaTaUMM aTTPAKLMOHOB.

4.3. K 3HauMTeNbHbIM MEXaHUYECKMM OMACHOCTAM, PAacCMaTpPUBAEMbIM B HACTOALLEM CTaHAAPTE,
OTHOCATCA C/ieaylowme OCHOBHble npeaesnbHble COCTOAHWUA, OMACHOCTb AOCTUMEHUA KOTOPbIX
npeaynpexgaeTca nyTem pacyeta Mo MeToAy npenesibHblX COCTOAHMI: MNACTUYECKME paspyLleHus,
YCTaNIOCTHbIE Pa3pyLleHus, noTepsa yCcTonumBoct GopMbl, MOTEPSA YCTOMYMBOCTU MOJIOKEHUS (nepBas
rpynna npeaenbHbIX COCTOAHUIN), AOCTUNKEHNE NpeaeNbHbIX NPOrMb0oB U NepemellleHUn (BTopas rpynna
npeaebHbIX COCTOAHWUNM).

O6uwme NpUHUMNBI 0becneveHns HageKHOCTM CTPOUTENbHbIX KOHCTPYKLMI NPU pacyeTe No MeToay
npeaenbHbIX COCTOAHUM - no FOCT 27751.

4.4, MNpu pacyeTe KOHCTPYKLUIN HEOBXOAMMO pa3nnyaTh Cleaytolme BUAbl BHELIHUX HarpysoK:

cTaTMyeckaa (MNM KBasMCTaTMYecKasd) - BO3HMKAeT OT MacCbl KOHCTPYKLMIA, CTalMOHapHOro
obopyaoBaHUA, Nlogein Ha naolagKax, NecTHUMUAX, NPoxodax, a TaKXe Beca ABUMNKYLMXCA YacTei
aTTPaKLMOHOB C NI0AbMM NPU CKOPOCTU UX ABMMKEHUA A0 3 M/C;

nepemeHHaa (B TOM uMcie 3HaKonepemeHHaa) - BO3HMKAET OT MacChl ABMXYLLMXCA 4acTein
aTTpaKLUMOHa;

AVHaMMYecKan - BO3HMKAET OT BUBPOAKTUBHOro 060pyA0BaHUA, HEYPaBHOBELLEHHbIX ABUMNKYLLNXCA
yactell MexaHM3MOB (B TOM 4McCae BO3MOXKHOro gebanaHca BpalLatoWwmxca 4acTteit) npu pabote
NoAbEMHUKOB;

yAapHaa (B TOM uucie aBapwiiHas) - BO3HWMKAET MPW PEe3KOW OCTAaHOBKE ABWMMKYLUMXCSA YacTel
aTTPaKLMOHa, a TaK»Ke NPY NPOXOXKAEHMMU KONEC TPAHCMOPTHBIX CPEACTB Yepes CTbIKM U HEPOBHOCTM NyTH.

4.5. OCHOBHasA LeNb pacyeTa - He AONYyCTUTb C OnpeaeseHHoW 0becrneyeHHOCTbIO HACTYNIeHUs
npegenbHbIX COCTOAHWI nepBoW rpynnbl (cm. 4.3) UAW nNepexoda 3a npenesbHble COCTOSHUS BTOPOW
rpynnbl B TeYEHMEe BCEro CPOKa 3KCMyaTauuu aTTPAKUMOHOB, a TaKXe B MpOLLecce MX MOHTaXKa
AeMOoHTaxKa.

4.6. PacyeTHble MOAENM KOHCTPYKUMIM (B TOM 4MCne pacyeTHble CXeMbl, OCHOBHble UCXOAHble
JaHHble ANA pacyeTa) AO0MXHbI OTPaKaTb PeanUcTUYHble ycaoBua paboTbl aTTpakuMoHOB. MpK 3TOM
HeobX0AMMO YUMTLIBATb HaMpAMKeHHoe U AePpOPMMPOBAHHOE COCTOAHWMA, MPOCTPAHCTBEHHYIO paboTy



KOHCTDYKLLMVI, npu HEO6XO,£I,VIMOCTM - FeoMeTpU4ecKyro HEJ'IVIHef/‘IHOCTb, BO3MOXHbl€ OTK/IOHEHUA
reoMeTpUYHeCKnX paamepoB OT UX HOMUHAJIbHbIX 3HaYeHU U 0COBEeHHOCTH B3aMMO,£I,el71CTBMFI 3/1EMEHTOB
KOHCprKLI,VIﬁ mexay CO6OI7’I, C OCHOBaHMeEM U C ABUMXKYLWLMMUCA YaCTAMU aTTPaKUMNOHA.

4.7. KOHCTDYKTVIBHbIE CXeMbl A0/1KHbl obecneunBatb NPOYHOCTb, YCTOﬁHMBOCTb, KECTKOCTb U
NPOCTPAaHCTBEHHYHO HEU3MEHAEMOCTb KOHCTPYKLI,MVI B Le/IOM, a TaKXe UX OTAE/IbHbLIX 3/1IEMEHTOB NpU
MOHTaXe, AEMOHTaXKe U aKcnyataunn.

Mpyn NPOEKTUPOBAHMM KOHCTPYKLUIN cneayeT npeaycMmaTpmueaTb Mepbl 415 UCKAIOYEHMA Pe30HaHca
3/1EMEHTOB KOHCTPYKLMWIA.

4.8. KOHCTPYKUMM O0/IXKHbI ObITb 3alMLLEHbl OT KOPPO3UK. Bce KOHCTPYKUMW A0/MKHbI ObiTbh
OOCTYMHbI ANs HAabMOAEHNA, OYMCTKU M OKPACKK, a TaKKe He OO0/KHbI 3a4epKMBaThb Baary. 3aMKHyTble
NPodUAM KOHCTPYKLMK, KaK NPaBUN0, A01KHbI ObITb repMeTU3NPOBaHbI.

4.9. MaTepwuanbl A1a KOHCTPYKUWUIA U coeguHEHUI cneayeT BblbUpaTh B 3aBUCMMOCTU OT YC/I0BUIA
3KcnyaTauum, TEXHONOTMU U3FOTOBNEHMWSA, YCNOBMIM MOHTaXKa M AeMOHTaXKa aTTpaKLMOoHa.

4.10. KOHCTPYKLUMKN JONKHDBI U3rOTaBANBATLCA B COOTBETCTBMM € TpeboBaHuamm MOCT 23118.

dNemMeHTbl KOHCTPYKUMIM M [eTanu COeAMHEHUMN, KPUTMYECKMe B OTHOLWEHMM 6e30MacHOCTH,
OOJ/IKHbI ObITb OOCTYNHbI A4 NPOBEAEHUS BU3Ya/lbHOTO WU MHCTPYMEHTA/IbHOTO KOHTPO/A B nepuos
3KcnayaTauuu aTTpakuuMoHa. Bua, KOHTpona WM ero nepuoguyHocTb HeobXxoauMo YKasbiBaTb B
KOHCTPYKTOPCKOM AOKYMEHTALMM U 3aTEM - B SKCM/TyaTaLlMOHHOM AOKYMEHTALUMN.

4.11. OcHoBaHMA U GyHAAMEHTblI OMNOP aTTPAKLUMOHOB LO/XKHbl PacCYMTbIBAaTbCA MO Hecyllewn
cnocobHocTn 1 aedbopmaTMBHOCTM B cooTBeTCTBUKM co CHuMIM 2.02.01.

YcTaHOBKa aTTpaKLMOHOB Ha OMOpPHbIe NAUTbI, CBOBOAHO YNOXKEHHbIE Ha FPYHT (bechyHAameHTHasA
YCTaHOBKa), AOMNYCKAeTcA TONbKO B TeX CAy4vaaAx, Korda NyvyeHus U NPOCafKW PYHTa, Bbl3BaHHble €ro
npomepsaHnem, He MNpuBeAyT K HapyweHuam B paboTe aTTPaKUMOHOB WM OTKa3aM 31eMeHTOB
KOHCTPYKLMNA.

Mpwn 6echdyHAaMEHTHON YCTaHOBKE aTTPAKLMOHOB CneayeT NpoBOANTb NEPUOLMYECKUI KOHTPOb
33 BO3MOKHOW 0CagKou onop.

5. Harpy3ku u nepemelueHun

5.1. Obuwme nonoxKeHuns

5.1.1. NopaaoK ydeTa Harpy3oK 1 BO3AENCTBMI B pacyeTax KOHCTPYKLUMI aTTpakunmoHoB - no CHuM
2.01.07.

5.1.2. B 3aBMCMMOCTM OT MpPOZO/IKUTENbHOCTU AENCTBMSA CnefdyeT pas/inyaTb MOCTOSHHbIE,
BPEMEHHbIe U 0CObble HarpysKu.

K noCTOAHHbIM Harpyskam OoTHOCUTCA BEC HECYLLUX KOHCTDYKLLMVI, TPAHCNOPTHbLIX CPeacTs, MalluH,
MeXaHU3IMoB, UINTIOMUHAUNN U Od)OpMVITe.ﬂbCKMX 9/1EMEHTOB.

K BpemeHHbIM Harpyskam OTHOCATCA MPU/IOMKEHHble M3BHE W BO3AEWCTBYIOWME HA 3/1EMEHTbI
KOHCTPYKLMM Harpy3Ku, KOTOPbIE MOTYT MEHATLCA MO Be/IMYMHE, HaNPaBJAEHUIO U MECTY NPU/IOKEHUA BO
BPEMA 3KCnayaTauuu (rMpOCKOMMYeckne, AMHAMMYECKMe, OT MacCaXkMpoB, BETPOBas, CHerosas,
TeMnepaTypHas u T.n.).

HOpMaTVIBHbIe 3Ha4YeHMA NOCTOAHHbLIX N BPEMEHHbIX HAarpy3ok 0603HayaTCA CMMBOIaMMU C;k n



Pki COOTBETCTBEHHO.

K 0cobbim Harpyskam cnegyeT OTHOCUTb CEMCMUYECKMUE BO3AENCTBUA, HAarpy3KkM OT CTOJIKHOBEHUI
(ecnu cTonKHOBEHWE He ABNAETCA 3/1eMEHTOM Pa3B/ieYeHMs), Harpy3KK, Bbi3biBaeMble HEMCMPABHOCTbIO
WK NosioMKon obopyaoBaHus.

5.2. Bec KOHCTpPYKUMi

5.2.1. Bec KOHCTPYKLMI, TPAHCMOPTHbIX CPeacTB, MallMH, MEeXaHU3MOB, 31eKTpoobopyaoBaHus,
WAIIOMUHAUMM U T.N. CcAedyeT paccyMTbiBaTb HA OCHOBAHMM CTAHAAPTOB, KOHCTPYKTOPCKOM
AOKYMEHTaLMN U NAacnopPTHbIX AaHHbIX 3aBO40B-U3rOTOBUTENEN.

5.3. Harpy3ku oT nocetutene

5.3.1. MpK NPOEKTUPOBAHMUMU KOHCTPYKLMIA aTTPaKUMOHOB, BK/lOYasd MecTa ANA pasMelleHus
Nacca*kMpoB, HeE06XoANMMO NPUHUMATL CAeAyloLLME 3HAYEHUA HOPMATUBHBIX HAarpy3oK:

- Ha Kaxgoro nocetutena ctapwe 10 net: 0,75 KH - ona Bcex pacyeTos Ha YyCTa/IOCTb M PaAcYeTOB Ha
CTaTUYEeCKMEe Harpy3Kku B aTTpaKUMOHaX, NpeAHa3HaYeHHbIX 418 AByx u 6osiee naccaxupos, 1,0 kKH - ana
pPacyeToB Ha CTaTUYECKUE HArPy3KM B aTTPAKUMOHAX, NpeaHa3HaYeHHbIX 4158 O4HOIo Naccaxupa;

- Ha Kaxxgoro nocetutena sospactom 10 net n meHee: 0,5 KH - anAa pacyeTosB BO BCEX CAYYaAX.

Mpy onpeseneHnn pacyeTHOM Harpysku oT nocetutenein KoadGUUMEHT HaLEKHOCTU MO Harpyske

cocragnser Vi =135

5.3.2. Mpu NpPoOeKTUPOBaHUN NAOWAA0K, HACTUNOB, NECTHUL, M T.M. Ha aTTpakUMOHax U B
nomeLLeHUAX 3HaYeHMA HOPMATUBHbIX Harpy3oK oT nocetTutenei caeayeT NPUHUMaTL B COOTBETCTBUN C
Tabnuuen 1.

Tabnuua 1
3HaYeHNA HOPMaTUBHbIX HarPy30K OT NoceTUTeNel Ha NAOWAAKH,

HaCTUAbl, NECTHULbI N AP. SNEMEHTbI 3PE/TNULLHbIX
M pa3B/ieKkaTe/IbHbIX ob6beKToB



dNnemMeHTbl KOHCTPYKLMUIA U YCAOBUA 3KCANYyaTaumm

HopmaTtusHoe 3HaYeHue Harpysku

BepTuKanbHble Harpy3sKku Py

1. Hactunbl, necTHUUbI, NAOWAAKK, TPanbl U T.N. B
06LWen0CTYNHbIX 30HaX

2. To Xe, HO AnA COCPeaoTOMEHHOM HArpy3KM oT KabayKa B
npeanonoXeHuun, yto B paanyce 30 cm OT MmecTa NPUIOXKEHUS STOM
Harpy3Ku HUKaKOM APYron HarpysKku HeT

3. To Xe, 4To B NyHKTe 1 HacToAwWwel TabauLbl, HO ecan
oXuaaerca 60/1bLLIOI HaM/bIB NOceTUTeNEMN

4. To e, 4To B NyHKTe 1 HacToAwen Tabanubl, HO ANA 30H, He
[OCTYNHbIX AN noceTuTenein

5. JlecTHUUpI (HarpysKka, anbTepHaTMBHAA NyHKTam 1 1 3
HacToALen Tabaunubl, - BbIBUPAKOT HanmeHee 61aroNPUATHbLIN
BapWaHT)

6. CuaeHbA 1 Nonbl mexay GUKCMPOBAHHbLIMKN PALAMM CUAEHUIA
(Harpyska, anbTepHaTMBHanA NYyHKTY 1, - BbIGUPAKOT HaMmeHee
61aronpUATHLIN BapuaHT)

3,5 kKH/m2

0,3 kH/cm?2

5,0 KH/m2

1,5 kKH/M2 nan 1,5 KH/m

1 KH Ha 04HY CTyNeHbKy

1,5 KH/m

FopusoHTanbHble Harpysku i

7. Ol'pa)K,CI,EHVIFI, nepuna, CreHoBble NaHENN U T.N.:

- NPWU OrPa*KAEHMM HACTUIOB, PACCUMTAHHBIX HA HarpysKy no
NyHKTY 1 HacToawen Tabaunubl

- NPV OrPaXKAEHUN HACTU/IOB, PACCUYMTAHHbIX Ha HarpysKy no
NYyHKTY 3 HacToswen Tabanupl

0,5 KH/m - Ha BbIicOTe nepwun,
0,1 KH/m - Ha npomeKyToUYHOW
BbICOTE Nepun

1,0 KH/m - Ha BbicOTe nepun,
0,15 KH/Mm - Ha NPOMEeXKyTOUYHOW




- NPV OrPa*KAEeHUN HACTM/IOB, PACCUYMTAHHbIX Ha HarpysKy no
NYyHKTY 4 HacToswen Tabanupl

BbICOTE Nepun

0,3 KH/m - Ha BbicOTe nepwun,
0,1 KH/m - Ha NpoMeKyTOUHOW
BbICOTE Nepwun

MpumeyaHue. AN CTEHOBbLIX MaHesnei Npu OTCYTCTBUM CreuManbHbIX Nepus 3HAYeHUA Harpysok,
YKa3saHHble B NyHKTe 7 HacToAwen Tabmubl, HEO6X0AMMO NPUKNAAbIBATL Ha BbICOTE MEpPUs, HO He Bbille

1,2 m.




5.3.3. [Ons obecneyeHus Tpebyemon NpPOAOCSbHOM U MOMNEPEYHON HKECTKOCTU TPUOYH MU
aHA/IOTUYHBIX COOPYKEHWUI C NOCAZOYHbIMU WAM CTOAYMMU MECTaMM MOMWMMO BETPOBOM Harpysku B
pacyeTax HeobXO0AMMO Y4YMTbIBAaTb FOPM3OHTA/IbHYIO HarpysKy, OEWCTBYIOWY0 Ha YpOBHe nona B
HebaronpuMATHOM HanpaBAeHWWU. 3HaYeHWe TaKoW roOPM30OHTa/IbHOM HarpysKu O0/XKHO cocTaBnsaTb 0,1
3HaYeHua BEPTUKANbHOM HArpysKkM B COOTBETCTBUM C 5.3.2.

5.4. Harpy3ku oT ABUXKYLLMXCA YacTen

5.4.1. HopmaTuBHbIe Harpy3Kku, AeNCTBYIOLWME HA KOHCTPYKUMM MPU NepemMeLlleHnn ABUKYLLUXCA
yacTtel aTTPaKUMOHOB, 3aBMCAT OT BMAA MCMNOJIb3yeMOro npuMBoga (ABuratenb NOCTOSHHOIO TOKaQ,
TpexdasHbiii ABUraTelb NePeEMEHHOro ToKa, rMapasandeckumii npueoa n T.0.). B o6Liem Buae nyckosblie u

TOPMO3ALIME CU/Ibl PACCYMTBLIBAIOT MO (PAKTUYECKMM XapaKTEPUCTUKAM YCKOPEHMA U TOPMOXKEHUS
npueoaa no ¢opmyne

B=a,(m, +m;) (1)
rae B - cuna nycka/TopmMorkeHus;
A, - ycKOpEHME MYCKa/TOPMOKEHMS;
M, - macca ABUXKYLLMXCA YacTel;

mP - MaccCa naccakKmpoes.

B cnyyae Kpyroeoro aguskeHus B popmyny (1) BBOAAT COOTBETCTBYOWME NapameTpbl. Heobxoaumo

TaKXKe yunTbiBaTb yAapHbiii koadduument @1 no 5.9.1.

Ecnm cKopoCTb ABUXKEHUA He NpeBblwaeT 3 M/C, 4NA onpegeneHna cunbl B gonyckaeTca 3HayeHue

2
a, = 0,7 m/c , €C/In He TpebyeTcs 6bonee TOYHAA OLLEHKa.

5.4.2. Harpy3ku OT y4apoB ABUKYLLMXCA YacTell cneayeT pacCMaTpMBaTh Kak BpemMeHHbIe, eC/In OHU
BO3HMKAOT OT CTO/IKHOBEHWI, KOTOpble ABAAKTCA 3/eMeHTOM  pasB/iedyeHns (Hanpumep,
CTa/IkMBatlowmecs aBTomobumnm).

HopmaTMBHOE 3HayeHMe 3SKBMBANEHTHOM CTaTUYeckoW Harpysku F, H, nepegatoweiica Ha
KOHCTPYKLMIO MPpU yaape ABUMKYLMXCA YacTell aTTpakuMoHa o6 yrnopbl, JOMNYCKaeTcs onpenenstb no
dopmyne

F=15vm,/j (2)

r4e V - Pa3HOCTb CKOPOCTEN MeXAY ABUNKYLLENCA YacCTblo aTTPaKLMOHA M YNOPHbIM YCTPOUCTBOM B
MOMEHT yaapa, m/c;

mV - Macca ABM)-KVLLI,E%CH YaCTU aTTPaKUMNOHa, KT;

j - NopaTAvMBOCTL BAO/Mb HaMpas/eHUs yAapa YNOPHbIX YCTPOMCTB, Nepejarowux yaap oT
ABVXKYLLENCA YacTM aTTPaKLMOHa Ha KOHCTPYKLMIo, M/H.

5.5. BeTposble Harpysku



5.5.1. BeTpoBble Harpyskm Pkw , AENCTBYIOLWME Ha aTTPAKLMOHbI, paccymTbiBatoT no ¢opmyne

Pkw =W, +Wg ,(3)

rae Wm - CpeaHAA CoCTaBaAoWan BeTpOBOI\/‘I Harpys3ku;

Wg - NyAbCaUMNOHHAA COCTaBaAOWanA BETpOBOVI Harpysku.

an NPOEKTUPOBAHUN CNNOWHOCTEHYATLIX BbICOKUX U NPOTAXEHHbIX aTTPAKUMOHOB, pa3mepbl
KOTOPbIX YAOB/IETBOPAOT YCNOBUIO

I/d > 10, (4)

rae | - AAMHa UK BbICOTa COOPYIKEHUS;
d - xapaKTepHbI pasmep NONepeyHoro ceveHus,

HeobXxo4MMO, KpOMe TOro, MPOBOAMTbL MX MOBEPOYUHLIM PacyeT Ha Pe30HAHCHOe BUXpPeBOe BO3bOyKaeHMe
M YYUTbIBATb BO3MOMKHOCTb MOSIBEHMA B HUX a3pPOAMHAMUYECKU HEyCTOMYMBBLIX KosiebaHuit Tuna
raJlonnpoBaHus.

5.5.2. CpeaHIot0 COCTaBASAIOLLYHO BETPOBOM Harpy3Ku Wi paccuunTbiBatOT No popmyne

W, :Wo,p'kz(z)'c,(S)

rae Wo,p - pacuetHoe gasnenue Betpa, KMa;

kz(z) - K03OOMLUMEHT, YUNTbIBAIOLINI M3MEHEHWE cpeaHEero AaB/ieHUs BeTpa Mo BbicoTe (rae z -
BbICOTA Haj, MOBEPXHOCTbIO 3€M/IN, M);

C- aapOAMHaMMHECKMVI Koad)d)VILl,VleHT AaBNeHunA, nobosoro conpoTuneneHnAa Nan CUNbl TPEHUA.

W

5.5.3. PacyeTHoe faBneHune BeTpa Vo, p paccumTbiBatoT no ¢opmyne

Wo,p :Wo'yfw,(G)
roe W, - HOpMaTMBHOe AaBnieHune BeTpa (cm. CHuM 2.01.07);

Y tw - KoadPULMEHT HaAEeXKHOCTM MO BETPOBOM Harpyske; / fw — L4

Mpumeuarue. PacuetHoe pasnenue setpa Wo,p B dopmyne (6) coortserctsyer 50-neTHemy
nepuoay NOBTOPAEMOCTU CKOPOCTMU BETpa.

Kpome TOro, 3HayeHue AaBsieHuA WO, p AO0NyCKaeTCA yCTaHaB/INBaTb Ha OCHOBE CTAaTUCTUYECKUX
O6pa6OTOK A3aHHbIX O CKOPOCTAX BETPA, 3aPETMCTPUPOBAHHbLIX HA MECTHbIX METEOCTAHLUAX. Batom Cniydae

W, p = 0,61V0% b 10°° L (7)



roe Vo, p - CKOPOCTb BeTpa Ha BbicoTe 10 M Hag, MmecTHOCTbIo TMNa A, m/c (cm. 5.5.5), onpeaeneHHas
€ 10-MUHYTHbIM OCpeAHEHUEM U C 5-NeTHUM Nepruoaom NOBTOPAEMOCTH.

5.5.4. Koadpuument kz(z) , Y4UTbIBAIOLWMUIA U3SMEHEHNE CPeaHEero AaB/eHusa BeTpa Mno BbiCcoTe z,
paccynTbiBalOT No popmyne

2
k,(z) =k (10) - (2/10)** (g)

rAe z - BbICOTa Haj, NOBEPXHOCTbIO 3eMIU, M;

kt (10) , i - napameTpbl, 3HaUEHUA KOTOPbIX NPUBEAEHbI B Tabauue 2.

Tabnuua 2

3HavYeHns NapameTpoBs kt (10) n &, ucnonbsyembix 8 popmyne (8)



Tun mecTHocTH (cm. 5.5.5)

MapameTp
A B C
k,(10) 1,00 0,65 0,40
0,15 0,20 0,25

o




5.5.5. Tunbl MECTHOCTU KnaccudUUMpyOT creaytowmm obpasom:
A - OTKpbITble NOGepebA Mopeit, 03ep, BOLOXPAHWU/MULL; NYCTbIHK, CTEMNW, NEeCOCTENWU, TYHAPA;

B - ropoackue TeppuUTOpWUMU, NIECHblE MACCUMBbI M ApYyrMe MeCTHOCTU, PAaBHOMEPHO MNOKPbITbie
npenaTcTBMAMM BbicoTolM 6osiee 10 m;

C - ropoAcKune panoHbl € 3aCTPOMKOM 34aHNAMM BbicOTOM Bonee 25 m.

CoopyrKeHue CcYMTaeTcs PacMo/IOXKEHHbIM B MECTHOCTM [aHHOro TWMa, ecan 3Ta MECTHOCTb
COXPAHAETCA C HAaBETPEHHOW CTOPOHbI aTTPaKLMOHa BbicoToW h < 60 M Ha paccTosHMM, paBHOM 30h, u
aTTPaKUMOHa BbicoToM h >= 60 M - Ha PacCTOAHMU, PABHOM 2 KM.

5.5.6. Mpyn HasHa4YeHMM aspogMHaAMUYECKMX KO3PPULMEHTOB HEOOXOAMMO MUCMOIb30BaTb AaHHbIE,
npuseaeHHole B lMpunoxenun b. B cnyvasax, He npenycmoTpeHHbIx lNpunoxkeHunem b, pgonyckaetca
MCNo/1Ib30BaTb 3HAYEHMA A3POANHAMMNYECKUX KOIPDMUMeEHTOB, NpnBeaeHHbix B CHKIM 2.01.07, a TakKe B
CNPaBOYHOM NnUTepaType.

5.5.7. OnpegenexHune nynbcalMOHHOW COCTaB/IAOLWEN BETPOBOM HArpy3Ku

5.5.7.1. [JeicTBne nynbcaLMii BETPOBON Harpyskm Ha bGalwHu BbicoTol h <= 50 m u Ha Koneca
0603peHuUs, yA0BNETBOPAIOLLME YCIOBUAM:

w, , <15 f,>15/D; D <75 m, (g

rae Wo,p - pacuetHoe gasnenue Betpa, KMa;

fl - YacTtoTa KosiebaHM No Hu3wen M3rmbHoi cobctBeHHoW ¢dopme KonebaHwuin, Ty (cm.
MpwunoxkeHue b, pucyHok b.7);

D - avameTp Koneca, m,

OOMNYCKaeTcaA NPMBOAUTL K 3KBMBAJIEHTHOM CTATMYECKOW Harpy3ke B COOTBETCTBMWM C YKa3aHMAMMU
Mpwunorxkenuna b.

5.5.7.2. Ycunama 1 nepemelleHms oT AeWACTBUA NyNbCaluMii BETPOBOM Harpysku, BO3HMKAIOLWMX B
aTTpaKLMOHaXx, He y40BAETBOPAOLWMX YCA0BUAM, NepeUncieHHbim B 5.5.7.1, a Takke TpebosaHuam CHul
2.01.07 (NyHKT 6.7), onpenenstoTcs B pesynbTaTe UX NoAHOIo AMHAMUYECKOrO pacyeTa B COOTBETCTBUM C
[1] B 3aBMCMMOCTM OT TWMA, FEOMETPUYECKUX Pa3mMepoB M GOpPMbl ATTPAKLUMOHOB, a TaKMKe OT WX
ONHAMMUYECKMX XapaKTePUCTUK (COBCTBEHHbIX YacToT U dopm).

5.5.8. KOHCTPYKLMM [OMKHBI BbiTb paccyMTaHbl Ha 3KCM/yaTaumio aTTPAKLUMOHOB MPU CKOPOCTU
BeTpa He 6osee 15 m/c. BeTpoBble Harpyskun Npu ykasaHHOW CKOPOCTM BETPa B pacyeTax Ha yCTanocTb He
YUYUTLIBAIOT.

5.6. CHeroBble Harpysku

5.6.1. CHeroBble HarpysKu 40/IXKHbl y4UTbIBATLCA B COOTBETCTBUM C TpeboBaHuamu CHuM 2.01.07.
CHeroBble Harpy3Kku He y4uTbIBatOT B CIeAYIOLLNX CYYAfX:

- ANA aTTPaKLUMOHOB, SKCMJTlyaTUPYyEMbIX B CE30HbI, KOr4a BbiNageHne CHera MasioBepoATHO;

- AnAa aTtTpakuynoHOB, Yy KOTOPbIX KOHCTPYKUUA, yCnoBuA pa60TbI nan  meponpunaTna  no



O6CI'IY)KMBaHMPO npegoTspawlatoT ocegaHune CHera.

anMeanMe. B Kauectse MepOFIpMﬂTMﬁ no npeaoTrBpalwleHNo ocedaHnA CHera moryrt ObITb:
ncnonb3oBaHUe O60pyAOBaHMﬂ Aana o6orpeBa; BbINO/IHEHWE OBLLMBKM U HAaTATUBAHME €e TaKUM 06pa30M,
yTOObI UCKAKOYANACb BO3MOXKHOCTb HaKoMIeHusA BOAbl.

MNpeaycMmoTpeHHble B aTTpaKLMOHE CpPeacTBa ANA YCTPAHEHMA WAM OrPaHUYEHUs CHEroBbIX
Harpy3oK A0/XHbl ObITb OTPaXKeHbl B 3KCM/IyaTaLLMOHHOM AOKYMEHTAUMM HA aTTPaAKLMUOH.

5.7. Harpysku oT cun uHepumnmn

5.7.1. Harpy3ku oT cun nHepuum (LeHTPOBEXHbIX, FTMPOCKONUYECKUX, KOPUOANCOBBIX) AOMMKHbI
YKa3sbIBaTbCA B C/yvae MX Hanuuua. MNpumepbl onpeaeneHma TaKMX HArpy3oK M pacvyeToB HEKOTOpPbIX
BWA0B aTTPAKLMOHOB NpuseaeHbl B [punoxeHnn B.

5.8. Ocobble Harpysku

5.8.1. Ocobble HarpysKu OT CTONKHOBEHWUI A0NXHbI YUNTbIBATLCA TOIbKO MPU pacyeTe 3/1eMeHToB
KOHCTPYKLUMIA U NX KPEneHN, NoABepralowmxca HenocpeacTeeHHOMY BO34eACTBUIO CTOIKHOBEHUN.

HarpysKy OT CTO/IKHOBEHUA CnedyeT NMpuKNaabliBaTb B Camoin Heb1aronpuATHOM TOUYKE 31eMeHTa
KOHCTPYKLMM, @ B pacyeTe HeobXoAMMO YUUTbIBaTb MACCy MOJIHOCTbIO 3arpy’KeHHOro TPaHCMOPTHOro

cpeactsa My B kunorpammax. ECav CTONKHOBEHME MOXKET npom3oiTu Tosbko nog yriom & < 907, to

CUAY CTONKHOBEHUA F B HbIOTOHaX pPaccuMTbiBaloT No dopmyne F=g9 "My -SINA  (rpe g - yekopehme
cBoboaHoro nageHus). Mpu 3Tom 3HayeHne F, NpuHMMaemoe B pacyeT, AOMKHO b6biTb He MmeHee

0,3g-m,

5.8.2. Ocobble HarpyskuM OT CEMCMMUYECKUX BO3AEMCTBMI AOKHbI YUMTbIBATbCA MO TpeboBaHMIo
3aKasuuka.

Pacuetr Konec o603peHMAa Ha celCMUYECKOe BO3AeNCTBME cneayeT NPOBOAUTL C y4YeTOM
HOPMATUBHbIX 3HAYEHUI Beca KOHCTPYKLMU U MACCaKMPOB NPU MONHON 3arpy3ke KabuHbl. Ana apyrmx
BMAOB aTTPaAKLMOHOB pacyeT Ha CerlcMMYecKkme BO3LENCTBUA cneayeT NpoBoAUTb ANA YCNOBWUIA, Koraa
aTTPaKLUMOH He 3KcnayaTupyeTca. PacyeTbl chegyeT BbINOAHATL B cooTBeTcTBum co CHull II-7.

5.9. [lonofHMTENbHbIN y4yeT yAapHbIX BO3AEWCTBUIA WM BMBPALMU INEMEHTOB KOHCTPYKLMMA,
HenocpeAcTBEHHO BOCNPUHMMAIOLLMX MOABUKHbIE HArpysKu

5.9.1. B cayyae, Koraa B 3/1eMEHTax KOHCTPYKUMM MOTYT BO3HWKHYTb YAapHble Harpysku oT
OBWXKYLUMXCA 4acTel (Hanpumep OT ABWMKEHMA MO PEenbCOBbIM CTbIKaM WAW MO HEPOBHOCTAM,
BO3HMKaOWMM OT abpasmMBHOro M3Hoca), HEOBXOANMMO YUYUTbIBAaEMbIE B pacyeTe NOABUMKHbIE Harpy3Ku

(NOCTOAHHBIE UNK BPEMEHHbIE) YMHOXMTb Ha YAapHbI KoadduumeHt P = 12,

Ecan Bo BpemA I'lpO6HbIX NYCKOB aTTPaKUMOHA YCTaHOB/1IEHbI 3HAYUTE/NIBHO 6onee BbICOKUE YAapHble
HArpyskun, KOTopbleé HEBO3MOXHO YMEHbLWUTb A0 pPACHETHbIX 3HAYeHUM KOHCTPYKTUBHbIMU MEPaMMy,

3HayeHne kKoadduumenta D1 ysBennMuMBaAOT A0 HEOBXOAMMOrO 3HAYeHMA W BbIMOAHAIOT HOBbIN
MOBEPOYHBII pacyer.

HarpysKu, BO3HMKalOLLME NPU NYCKE Y TOPMOXKEHUK, YYMTbIBAIOT B COOTBETCTBUM C 5.4.1.

5.9.2. MNpu pacyete 3N1€MEHTOB KOHCTPYKLUMIN, HEMOCPEACTBEHHO BOCMPUHMMAIOWMX MOABUMKHbIE
HarpysKku (Hanpumep, penbcbl U XpebToBble 6anKu KaTanbHbIX rop) AMb6o noaBepKeHHbIX BUbpaumum ms-
3a paboTtbl BMBpPoaKkTMBHOro obopyaoBaHMA (B TOM 4YuCAe MNOABEMHUKOB) WAM  ABUNKEHUA



HeypaBHOBELUEHHbIX yacrei MEXAaHN3MOB, BCE HANpPAXeHUA B 3TUX 3/1IEMEHTAX, a TaKXKe B NOABUNKHbIX

4aCTAX, AO/KHbI BbITb YMHOMEHbI Ha KO3GPULMEHT AnHammuHocTn Po = 1,2 , YYUTbIBaIOLLMIM BUBpaLUto
paccynTbIBAEMbIX 3/1eMeHTOB. [pU HaNMYMKM AOCTATOYHbIX 060CHOBAHUN KO3IDUUMEHT AMHAMUYHOCTU

MOSKET 6biTb ymeHblueH: 1, 0<¢,<12,

bes y4yeTa K03¢¢MLI,MEHT3 ANHAMUYHOCTU O0NYCKaeTCA NPOBOAUNTb pacyHeT cheayrownx s1IeMeHTOB
N NpoBepPATb cCneayrouime COCToAHMA: OoNnopbl M Y34bl TEX 3/1IEMEHTOB, MO KOTOPbIM MNpoucxoaunTt
HenocpeacCTBeHHOE ABUXXEHUE; NaB/leHNE Ha OCHOBaHWUE, ,u,ed)opmau,mm; yCTOﬁ‘-IMBOCTb npoTnB NOTEPU
d)OprI, a TaKXXe NpoTuB ONpoKnAbiBaHUA U NPpUNOAHUMAHUA.

B cnyvyae HeobxoguMmocTM cnegyeT MNPUHMMATb  CheuMasnibHble  KOHCTPYKTUBHbIE  Mepbl,
YMeHbLUaoWme BUBPpaUmIo 31eMEHTOB KOHCTPYKLMM U Npeaynpexaatolme oT nonaaaHma ux B pesoHaHc.

5.10. PacyeTHble Harpysku 1 nx coyetTaHma

5.10.1. Pac4yeTHble HArpy3ku onpeaenAarT Kak npoumssegeHne MX HOPMaAaTUBHOINO 3Ha4eHUA Ha

KO3POULIMEHT HaZeXHOCTM Mo Harpyske 7t , COOTBETCTBYIOLWMI paccMaTpUBaemMoMy MpenesbHOMyY
COCTOAHMUIO.

5.10.2. PacyeT KOHCTPYKLMM CieayeT BbIMOAHATL C y4eTomM Hanbonee HebnaronpuATHbIX COYeTaHUM
HarpysoK U1 COOTBETCTBYIOLLMX UM yCUANIA. COYeTaHUs LOMKHbI YCTaHaBAMBATLCA U3 aHA/IM3a PeabHbIX
BApMaHTOB OOHOBPEMEHHOrO AENCTBMA HECKOJIbKUX Harpy3ok [ANs paccMaTpuBaemon pacyeTHOM
CUTyaLMM C Y4ETOM BO3MOMKHOCTU NOABNEHUA PA3/IMYHBIX CXEM MPUNOKEHNA BPEMEHHbIX HAarpy3oK Uan
NPW OTCYTCTBUMN HEKOTOPbIX U3 HArpysoK.

5.10.3. B 3aBMCMMOCTM OT y4UTbIBAaE€MOro COCTaBa HArpy3oK cieayeT pasnyathb:
a) OCHOBHbIE COYETAHMA HArpy30K, COCTOALLME U3 MOCTOAHHbIX U BPEMEHHbIX;

6) ocobble coyeTaHMs HarpysoK, COCTOALUME M3 MOCTOAHHbIX, BPEMEHHbIX U OAHOW M3 0CO6bIX
Harpysok.

5.10.4. OcCHOBHble co4YeTaHuA Harpysok AO0JIXKHbl pPacCMaTpumBaTtbCA B COOTBETCTBUU CO
cneayrouwmnmm BblpaXKeHNAMN:

Z?/fe -Gy ; (10)

ZVfG -G, +Z7/fpi By ,(11)

rae 71 - KoadPULUMEHT HaAEXKHOCTHU MO NOCTOAHHOM HarpyskKe;
Y i - KO3PPULMEHT HaAEXKHOCTM NO BPEeMEHHOMN HarpysKe;
Gk - HOPMaTMBHOE 3HaYeHNe NOCTOAHHOW HarpysKu;

I:)ki - HOpMaTuBHOE 3Ha4yeHUe BpeMeHHOl\;I Harpyskwu.

PacyeT KOHCTPYKUMIA aTTPaKLUMOHOB CiedyeT MPOBOAUTb HAa OCHOBHbIE COYETAaHUA HarpysoK Mo
BbipaxkeHuam (10) n (11). Mpu 3ToM HeObX0AMMO UCNO/b30BaTh 3HAUYEHNA KO3PULMEHTOB HAAEKHOCTH
No HarpysKe, yKasaHHble B Tabauue 3.



Tabnuua 3

3HayeHUs KoadPMLMEHTOB HAAEKHOCTM MO Harpyske



Homep nyHKTa

HanmeHoBaHue KoadPpuumeHTa 0O603HayeHue YucneHHoe 3HayeHune HACTOALLLETO CTaHAapTa

KoadpdpuumeHT HageHoCTM no Vs 1,35 <*>; 1,1 <**> 5.10.4
NOCTOAHHOM Harpyske

KoaddnumneHT HageKHOCTU No Y tw 1,4 5.5
BETPOBOM Harpyske

KoadpdumumneHT HageKHOCTN No Vs 1,4 5.6
CHEeroBoW Harpyske

KoadduumneHT HageKHOCTU no Ve 1,35 5.3.1
Becy naccakupa (nocetutens)

KoadppuumeHT HageHOCTM no Ve 1,0 5.10.6
ocoboli Harpyske

KoadpdumumneHT yaapHbIi o >=1,2 59.1

KoadpdumumneHT anHaMnUHOCTH ®, 1,0...1,2 5.9.2

<*> Vi

=135 ncrnonb3yeTtca gna BbiparkeHus (10).

<K*S 7/fG :1’1 MCNoNb3yeTcAa NPn NOBEPOYHbIX PaCHETAX ON1A onpeaesieHnA NOCTOAHHDBIX HAarpy3oK oT

BECA KOHCTPYKLUMM, Koraa no 5.2.1 3TOT BEC MOKeT BbiTb 4OCTAaTOYHO TOYHO OnpeaesneH us yepTexei. Mpu
nepBOHaYaNbHOM pa3paboTKe NPOeKTa KOHCTPYKUMM aTTPaKUMoOHa ANA BbiparkeHua (11) pekomeHayeTcs

npuHumatsb 71 =135,




5.10.5. KoadduumeHTbl HageKHOCTU MO Harpyskam npu pacyeTe Ha YCTanocCTb MNPUHMMAIOT

pasHbiMK V16 = Vi =1

5.10.6. Ocobble coyeTaHMss PaCYeTHbIX Harpy3oK AO0J/IKHbl PacCMaTPMBATLCA B COOTBETCTBUM C
BbIpaXKeHMEM:

Z7fe -G, +Z7fpi'Pki +F5,(12)

rae I:D - pacyeTHOe 3Ha4YeHune ocobol Harpyskwu.

Mpuyem npu onpeaeneHnn ocobbix COMeTaHUI PacHeTHbIX Harpy3oK NPUHUMAIOT:
Yie =7Vwi =1,

CelicMMYeCKME BO3AENCTBMA HE CnedyeT pacCMaTpPUBaTb B COYETAHMUM C BETPOBLIMU Harpy3aKamu.
5.11. NMporubbl, BbIrMbbI M NEpeMeLLEHUA

5.11.1. MpepenbHble 3HaYeHWs NPornbos, BbINMOOB U NEpPeMeLLEHNI 3N1EMEHTOB KOHCTPYKLMM
npuseaeHsbl B MNpunoxkeHuu .

6. MaTtepuanbl g1 KOHCTPYKLMIA U COEAUHEHUI

6.1. Mpu BbIBOpPE CTANM AN KOHCTPYKLMIN HEOBXOAMMO YUMTbIBaTb XapaKTEPUCTUKM MEXaHNYECKMX
CBOWCTB CTasiell (BpeMeHHoe COMNpOTUBNEHWE, Npeaes TEKYYECTH, YAAPHY BA3KOCTb, MAACTUUYHOCTD),
XMMUYECKUI cocTas, obpabaTbiBaeMoCTb (CBapuBaemocTb, 4edOpPMUPYEMOCTD).

B 3aBMCMMOCTM OT YC/IOBMIA IKCNIyaTaLMM 31eMEHTbI KOHCTPYKLUMI pasaensatoT Ha 3 rpynnbl. CTanu
ONA 3/1EMEHTOB KOHCTPYKLMI BbIBUPatoT B cOOTBETCTBUM € Tabanuelt .1 MpunoxeHua 4.

6.2. 1na cBapHbIX COEAMHEHUM KOHCTPYKLUUI NPUMEHALOT 31EKTPOAbI ANA PYYHON AYrOBOM CBApKM
no FOCT 9467, ceapouHyto npososioky no NOCT 2246, ¢oatockl no FOCT 9087, yrnekucnoin raz no NOCT
8050, aproH no OCT 10157 - B cootBeTcTBMU € Tabanuen O.2 MpunoxkeHua A.

MpumeHaemble CBapoO4Hble maTepuanbl N TEXHONOIMNA CBAPKU O0/1XKHbI obecneunsatb BpemeHHoOe
conpotusieHne MmeTaslsla WBa He HUXe HOPMATUBHOIO 3Ha4eHUA BPEMEHHOro conpoTtusiieHUA
OCHOBHOro meTtasizia, a Tak¥ke 3Ha4eHnA T18epaoCTu, yp,apHon BA3KOCTU U OTHOCUTENBHOIO ya/IMHEHUA
MeTa/1izia CBapHbIX COE,CI,MHEHMIZ, YCTaHOB/1IEHHbIE COOTBETCTBYHOLWWMMU HOPMATUBHbIMU OOKYMEHTAMMWN.

6.3. 1na 60nNTOBbIX COEAMHEHUIN ceayeT NPUMEHATb CTanbHble 60nTbl U rakikm no FOCT 1759.0,
FOCT 1759.4 u TOCT 1759.5, wanbbl - no TOCT 18123.

6.4. na nofABECOK MACCAXKUPCKUX KabWH U Kpecen cneayeT NPUMEHATb CTajlbHble FPy3004CKMe
KaHaTbl MapoK BK 1 B no TOCT 3241 u ctanbHble uenn no NOCT 30188 u TOCT 30441.

Lna oTTaXKeK 1 BaHT cnedyeT NPUMEHATb CTaibHble KaHaTbl B cooTeeTcTBnM co CHuM 11-23.

[Ons Hecywmx 3neMeHTOB KOHCTPYKLNI aTTPAKLMOHOB c/ieayeT NPUMEHATb KaHaTbl AMAMETPOM He
meHee 4 mm.

Mpn cooTBeTCTBYIOWEM TEXHMKO-9KOHOMUYECKOM ob6ocHoBaHUK AONYyCKaeTcaA MnCnoJib3oBaTb
KaHaTbl U Uenu, BbiNyCKaembie NO APYrMM HOPMATUBHbIM OOKYMEHTAM, eCNln noATBepXAeHO, YTO UX
MeXaHWYeCcKne CBOMNCTBa He Xy»Xe YCTaHOB/IEHHbIX BbllleyKa3aHHbIMU CTaHAAPTaMWU.



Hecywas cnocobHOCTb KaHaToB M Ueneilt Ao/mKHa 6biTb NoOATBEpKAeHa cepTudukaTamu,
MapKMPOBKOW U3rOTOBUTENA UAWN UCNbITAHUSAMM, MPOBEAEHHbIMU B YCTAHOBNEHHOM NopAaKe.

6.5. XapaKTepucT1KK cTanei, MaTep1anos 415 CBapKku, 6ONTOB, KAHATOB M LieNei, a TaKKe B c/lyyae
HeobXoAMMOCTN [OMNONHUTENbHbIE TPeboBaHMA K HUM CclefyeT YKasbiBaTb B KOHCTPYKTOPCKOM
AOKYMEHTauuu.

6.6. Dnsnyeckne xapakTePUCTUKM MaTEPUAIOB, MPUMEHAEMbIX 418 KOHCTPYKLUMN, - B COOTBETCTBUM
co CHull 11-23.

6.7. PacyeTHble COMPOTUBAEHWUA MNPOKATA, THYTbIX Npodunen mn Tpyd ANA pPasAUYHbIX BUMAOB
HaNpPAXEHHbIX COCTOAHWUI, onpeaenatoT no popmynam:

- ANA pPacTAXXeHnAa, CKaTtuna 1 n3rnba NMPUHUMAKOT MEHbLLEE U3 OBYX 3HaYeHUN
R, =01 /7y wm R, =04 113y, (13)
ANA caBura
R, =0,5807 /7,y ; (14)

H

roe R, , R, - pacyeTHble CONPOTMBAEHMA NPOKaTa PaCcTAKEHUIO, CXKaTUIO, M3rnby, YyCTaHOBNEHHble
no npeaeny TeKy4ecTi 1 BpeMeHHOMY CONPOTUBNEHUIO COOTBETCTBEHHO;

Rp, Rs - pac4yeTHble CconpoTuBaEHUNA NPOKaAaTa CMATUIO TOpLI,EBOI‘a NOBEPXHOCTN U COBUTY
COOTBETCTBEHHO,

H H
Ot (Uo,z) - HOPMaTMBHOE 3HaYeHne npeaena TeKy4yecTu cTanu;

H
O}, - HOpmaTMBHOE 3HaYeHNe BPEMEHHOro CONPOTUB/IEHNA CTaNK;
Vm - ko3bdMUMEHT HaaeXHOCTM No maTepuany, Vm = 11,
H (_H H
3HaueHna Ot (Uo,z) n O, cnegyeT NpPUHMMATb NO COOTBETCTBYHOLMM HOPMATUBHbIM

AOKYMEHTAaM Ha NOCTaBKYy NMPOKaTa.

6.8. 3HaYeHUs 1 pacYeTHbIX CONPOTUBNEHWUI CBAPHbIX U BONTOBLIX COEAUHEHUI cneayeT NPUHUMATb
no CHul 11-23.

7. MpUHUMNbI pacyeTa KOHCTPYKUMIA aTTpaKuMoHa

7.1. PacyeT KOHCTPYKUMIM HeobxoaMmMo NpoBOAMTb Ha Hambonee HebnaronpUATHOE BO3AeNCTBUE
HarpysoK C y4eTOM MX BO3MOKHOIO AMHAMMUUYECKOTrO XapaKTepa.

BanaHne noaBUMKHbIX yacrel aTTPaKUMOHa Ha KOHCTPYKUUK cneanyetr onpenenAtb C y4yeTtom
CKOPOCTHN UX ABUXEHUA U Hambonee He6}'IaI'OI'IpMﬂTHOI'O pacnonoxeHnA. Echn s KOHCTPYKUUN NMELKDTCA



9/1IEMEHTDbI, HEperynapHo wucnosibdyembie npu pa60Te aTTPaKUMOHa, HeO6X0,£I,MMO nposepuTtb, He
npnuBOoaAUT IN UX OTCYTCTBUE K 6onee HeG!’IaI'OI'IpMFITHbIM YCZIOBUAM Harpy>eHuaA.

7.2. PacyeTHble 3Ha4YeHuMA cun, AED’ICTBYPOU.LMX Ha KOHCTPYKUUWN aTTpPaKUMNOHa, cheayeTt onpenenatb
OoTAENBHO ANA I-(a)K,CI,Oﬁ Harpysku, YKa3aHHOﬁ B pasaene 5. |_|pl/l pacyeTe 3n1eMEHTOB CTaJ/ibHbIX
KOHCprKLI,VIﬁ Ha MPOYHOCTb U yCTOﬁHMBOCTb Hanbonblne HanpAaXeHna B HUX B 3aBUCMMOCTU OT
PaCHETHbIX HAarpy3okKk 1 BO3AEﬁCTBMﬁ HE O0/1KHbl NPEBbLIWATb PACYHETHbIX COHpOTMBﬂEHMVI CTanwn.

7.3. Bce popmynbl 1 pacyeTbl A0MKHbI 0POPMAATLCA B MMCbMEHHOM BUAe. UcToUHMKK dopmyn
OO/MKHbI BbITb YKa3aHbl. BbiBegeHMe opuUrnMHanbHbix GOPMyYN AOMKHO BbiTb NPEACTaBNEHO TaK, YTOObI
6bl71a BO3MOXKHOCTb NPOBEPKUN NX MNPABUIBHOCTHU.

7.4. Tpu nNpoBeAEHUN KOMMbIOTEPHbIX PACYeTOB MPUBAUMKEHHBIMU UYUCNEHHBIMU METOZAMM
MaTemaTUyYeckne MoAen A0KHbI 4OCTOBEPHO OTPaXKaTb NapameTpbl KOHCTPYKLMM M COOTBETCTBOBATb
NCMNoab3yeMoMy NPOorpaMmmHOMY CPeacTBy.

Mpy odopmneHmm pacyeTos A0KHa BbITb NPeACTaBAeHa McyepnbiBatowan MHPOpMaLMs, KoTopas
no3Boanna 6bl NPOaHaIM3NPOBaTb UCXOAHbIE AONYLEHNA U KOHEYHbIe pe3ynbTaTbl (MOHATHbIE PUCYHKMY,
060CHOBAHMA MNPUHATLIX OONYWeEHUIH W/unn daiinbl B OBLWENPUHATLIX CTaHAAPTax, codepikalime
MaTemaTUYeCKMe MOLENMN U NOJTyYEeHHbIe Pe3ybTaTbl).

7.5. KOHCTPpYKUMM aTTPaKLLMOHOB BpaLLaoLWeroca TMna AOAXKHbI ObiTb PacCUYMTaHbl Ha CTaTUYECKME
HArpysKun 15 yca0BMIA BHE 3KCNAyaTaLMM M NPU SKCAAYyaTaLUM C NONHOM W YaCTUYHOM 3arpy3Koi. PacueT
KOHCTPYKLMA Ha OOHOCTOPOHHEE 3arpyeHue cneayetr nNpoBOAUTb AJA CAyyasa, Korga 3aHATb
nocagouHble mecta Ha 1/4 nam 3/4 nepumeTpa aTTpaKkLMOHa.

7.6. NMpun 04HOCTOPOHHEN 3arpy3Ke cuAeHUi Ha 1/6 nepumeTpa aTTpPaKLMOHa BpaLLaloLLEerocs Tuna
[AONKHa 6bITb NPOBEPEHA YCTOWYMBOCTb NONOKEHMA aTTPAKLMOHA No 8.2. MpKu 3TOM ONPOKMAbIBaIOLLMIA
MOMEHT, BbI3BaHHbI OAHOCTOPOHHEN 3arpy3Koi, He LO/IKEeH NPEBbILWATb CTabUAN3MPYIOLLErO MOMEHTA.

AHaN0OrMYHylo NPOBEPKY HA YCTOMYMBOCTb MNONOKEHUA HEOHXOAMMO BbINOAHUTL 419 aTTPAKLMOHOB
C MHOTOMECTHbIMW FOHA01aMM C pacCMOTPeHneM Hanbonee He61aronPUATHOTO CAy4as - 04HOCTOPOHHEN
3arpysKoii KpaliHero cektopa roHgobl.

7.7. MNpu pacyeTe KOHCTPYKUMIA aTTPaKLMOHOB BpaLLatoLLeroca TMna HeobxoaMmo NpoBEPUTb UX
CONPOTMBAEHME YCTANOCTN NPU OAHOCTOPOHHEW 3arpy3ke Ha 1/6 u 5/6 nepumeTpa aTTpaKkumoHa. Mpu
STOM CYMTAETCA, YTO OAHOCTOPOHHAA 3arpy3kKa AeWCTByeT B TeYeHMEe BCEro PacyeTHOro YMcaa LUKNO0B
HarpyxeHwus.

7.8. B cnyyae, ecnn B aTTpakuMOHe NPeAyCMOTPEHO BpalleHMe B MNpAMOM UM obpaTHoOm
HanpasaeHuax, 06a HanpaBAeHNA ABUNKEHUA CAeAYeT YYUTbIBATb MPU pacyeTax KOHCTPYKLMUK.

8. PacyeT KOHCTPYKLMIA Ha CTaTUYeCKMe Harpysku

8.1. PacyeT Ha NPOYHOCTb N YCTOMUYMBOCTb GpOpMbI

8.1.1. PacyeT Ha MPOYHOCTb U YCTOMYMBOCTb GOPMbI CTasNIbHbIX KOHCTPYKUMI U UX 3/1€MEHTOB
BbinoaHAT no CHull 11-23.

Pacuyer cranbHbIX [fOeTafeln MexaHM3MOB, KOTOpble OAHOBPEMEHHO BbINOHAT GYHKLUK
3/1EMEHTOB KOHCTPYKLMIA, NPOBOAAT MO TEM e NpasBuiam C onpeaeseHNEM PacyeTHbIX CONPOTUBIEHUI
no ¢dopmynam (13), (14) n (15).

8.1.2. MpOoCTpaHCTBEHHbIE CTEP)KHEBbLIE KOHCTPYKUMU CnedyeT, Kak NpaBMao, paccymTbiBaTh Kak
eAMHble NPOCTPAHCTBEHHbIE CUCTEMbI. [TPpU 3TOM pacyeTHble CXeMbl M OCHOBHbIE MPEANOChIIKM pacyeTa
OONXKHbI OTParkaTb AeNCTBUTEbHbIE YCA0BUA PaboTbl KOHCTPYKLUMIA.



Mpy NpoBepKe YyCTOMYMBOCTU egUHbIX MPOCTPAHCTBEHHbIX CTEPYKHEBbIX CUCTEM C OonpegeneHnem
KPUTUYECKMX CUAT YNPYTUX UAEaNbHbIX CTEp:KHeW Mo metoay dinepa KospPUUMEHT HALEKHOCTU Mo

oblelt yctoiumsocTM Ygs ANA pacyeTHOM HarpyskuM AO/KeH BbiTb He MeHee 113(7/95 21’3). Mo

Pe3ysibTaTaM TaKUX pPaACHETOB AO0NYCKAETCA onpeaenAatb pacyeTHble AO/MHblI CXHaTbIX 3/1EMEHTOB.
HennHenHocTb PacCHnNTbIBaEMbIX 3/1IEMEHTOB (d)MBVIHECKaﬂ n FEOMeTpMHECKaﬂ) HE A0NnyCKaeTcA.

8.1.3. MNpn OTKNOHEHMM NMPUHMMAEMOM PaCYETHON CXeMbl OT AENCTBUTE/IbHbIX YCNOBUI PaboTbl
31eEMEHTOB KOHCTPYKLUMM, @ TaKKe NPU HaAnumMm apyrmx GakTopos, He OTPArKEHHbIX HEMNOCPEACTBEHHO B
pacyeTax, 3Ha4YeHMA pacYeTHbIX CONPOTUBAEHUN CesyeT YMHOXKUTb HA KO3PPULMEHTbI YCN0BUA PaboThbl

7/(: < 1 , YCTAHOB/1IEHHbIE Ha OCHOBE 3KCNEPUMEHTA/IbHbLIX N TEOPETUYECKUX MCCﬂe,ﬂ,OBaHMﬁ.

Ona pacueTa HEKOTOPbIX 31EMEHTOB KOHCTPYKLMI 3HaueHua KoadbduumeHToB /¢ npuseaeHbl B
CHwul 11-23.

8.1.4. PacuyeT cTaTU4YeCcKoMm NMPOYHOCTU KaHATOB U u,eneﬁ BbIMO/THAKOT, UCX04A U3 cneaytoulero
COOTHOLWEHUA:

[MuHMManbHoe paspblBHOe ycuame] > [MakcumanbHas Harpyskal x [KoadouumeHT HagexxHoCTH].

KoaddnumneHT HageKHOCTU ANa Lenei, MCNoib3yeMblX B OTTAXKKAX M BaHTAX, NPUHMMAIOT PaBHbIM
4(7 = 4) ; 019 KaHATOB, M3rOTOBJ/IEHHbIX M3 NPOBOJIOK MapKMPOBOYHOM rpynnbl 1570 H/mm2 no TOCT

3241, ¥ =3,5.

HeobxoAMMO yuuTbIBaTb, YTO MOAHOTA MCMONbL30BaHMA MPOYHOCTM KaHaTa 3aBUCMT OT BUAA €ro
KOHLLEBOro KpenieHus.

8.2. PacyeT Ha yCTOMUYMBOCTb NOOKEHMSA

8.2.1. TMpu pacyeTe Ha YCTOMYMBOCTb MONONKEHUA (OMNPOKUAObIBAHUE, CKO/IbMKEHWUE,
NPMNOAHNUMAaHME) KOHCTPYKLMA A0NKHA PAaCCMATPMBATLCA KaK eamHasn »KecTkas cuctema. Mpu aTom He
[AONIXKHbI YYUTBIBATLCA BPEMEHHbIE Harpy3Kku, 6aaronpuaTHO BAMAIOLLME HA YCTOMYMBOCTb MOJIOKEHUA, U
MOCTOSAHHbIE HAarPy3KM OT TeX YacTel KOHCTPYKLUMK, KOTOpble He 3aKpensieHbl Ha Hel cTaunoHapHo. Mpu
yyeTe 61aronpuATHO BAMAIOWMX MNOCTOAHHbBIX HArpy3oK B pPacyeT MNPMHMMAOT WX MUHUMAIbHO
BO3MOMKHbIE 3HaUYeHUA.

B cnyyasx, Koraa cobcTBeHHbIA BEC KOHCTPYKUMM He obecneymBaeT HEO6X0AMMYO YCTOMYMBOCTb
€e MOoJIoKEeHWsA, cieayeT NPUHMMATb AOMOJIHUTE/IbHbIE KOHCTPYKTMBHbIE Mepbl (MPOTUBOBECHI, aHKEPbI U

ap.).

8.2.2. MNpu onpeaeneHnMm pacyeTHbIX Harpy3oK, AeUCTBYIOWMX NPU ONPOKMAbIBAHUMN, CKObKEHUM
M NPUNOAHNUMAHMU, HEOBXOAMMO MPUHUMATL Cneaylolme 3HaYeHUA KOaGOULMEHTOB HAAEKHOCTM MO

! 14 14
Harpyske /6, Ve, /1Q cooTBeTcTBeHHO:

4 —
1) 61aronpUATHO AeiiCcTBYIoLLME MOCTOAHHbIE HarPy3KM OT cOBCTBEHHOTO Beca - /16 — 1.0 ;

2) HebnaronpmATHO AeNcTBYOWME MOCTOAHHbIE HArpyskn (Hanpumep, oT cobCcTBEHHOro Beca) -

Yt :1’1;

3) HebnaronpuATHO AEWCTBYIOWME BPEeMEHHble Harpysku (Hanpumep, BETPOBble Harpysku) -

Yo =13,

8.2.3. Pacyet Ha yCTOMYMBOCTb NPOTMB OMPOKMAbIBAHUA MPOBOAAT NO popmye



Zy;GMst 2272MK,(16)

’
roe 716 - KOadPULMEHT HaZeKHOCTM No 6AaronpPUATHO AeNCTBYIOLLEN Harpy3Ke OT COBCTBEHHOIO

Beca B cooTBeTCcTBUM C 8.2.2;

M st - pac4eTHOEe 3Ha4YeHne CTa6MﬂM3VIpyI'OLLI,eI'O MOMEHTa;

"
7§ - KO3bDOULMEHT HaeKHOCTM NO HebNaroNpPUATHO AENCTBYIOLMM Harpy3KaM B COOTBETCTBUM C
8.2.2;

M K - pacyeTHOe 3HauyeHMe ONPOKMAbIBAOLLErO MOMEHTA.
8.2.4. PacyeT Ha yCTOMYMBOCTb MPOTUB CKOJIb}KEHMA NPOBOAAT NO popmyne
! 4
z7fc; 4N 2Z:?/fiH ,(17)
4 ~ v
roe 716 - KOadPULMEHT HaZEeKHOCTM NO 6AaronpPUATHO AENCTBYIOLLLEN Harpy3Ke oT cOBCTBEHHOro
Beca;

H K03dDULMEHT TPEHUA; B COOTBETCTBMU C Tabanuel 4;
N - pacyeTHoe 3HaYeHne BEPTUKAIbHOW COCTABAIOLLEN HArpy3Ku;

" o
Vi - KO3POULMEHT HaeKHOCTM N0 HeBNaronpPUATHO AEWCTBYIOLMM Harpy3Kam;
H - pacyeTHOe 3HaYeHne ropu3oHTaIbHON COCTABAIOLLEN HArPy3KM.

Tabnuua 4

3HavyeHuA KoadpdrLMEHTa TPEHUA PaA3NIMYHbIX MaTepnanos,
NpMHMMaeMble B pacyeTax Ha YCTOMYMBOCTb NPOTMB CKOJIbXKEHMUSA



KoaddnumneHT TpeHua H

AN MaTepUanos TPYLLMXCA NOBEepPXHOCTEN

HavmeHoBaHue
marepuana Jepeso Cranb betoH MnHa <*> CyrnmHok <*> | Tlecok u rpasui
[Oepeso 0,4 0,4 0,6 0,40 0,4 0,65
Cranb 0,4 0,1 0,2 0,20 0,2 0,20
BeToH 0,6 0,2 0,5 0,25 0,4 0,65

<*> MnoTHble - cornacHo Knaccndurkaumm no FOCT 25100.




CnepyeT yyecTb, UTO eC/IM ONopbl NOABEPKEHbI BUOPALMK, TO NOL ee BO3AENCTBMEM BO3MOXMKHO
ocnabneHve cuenieHua Mexay TPYLMMUCA NOBEPXHOCTAMM, OCOOBEHHO MpPM ManblX 3HAYEHUAX
Ko3pduMumeHTa TpeHUs.

8.2.5. B cnyyae, Koraa To/IbKO CUA TPEHMA HeAOCTaTOYHO AnsA obecneyeHMsa yCTOMYMBOCTM NPOTUB
CKO/Ib}KEHUA, KOHCTPYKLUIO HEOOXOAMMO AOMNONHUTENbHO 3alMUTUTL OT cMeleHus. Mpu pacyete Ha
YCTOMYMBOCTb NPOTUB CKOJIbXKEHUS C Y4ETOM AO0MNOJHUTENBHOTO 3aKPEN/IeHNA 3HaYeHMA KoadPULNEHTOB
TPeHus, yKasaHHble B Tabauue 4, 40/13KHbl ObiTb YMHOXKeHbI Ha 0,7:

Z?/:‘GO!?,U'N +Z, ZZMH ,(18)

roe Zh - FOPU30HTa/IbHAA COCTaBAIOLLAA YCUIMUA OT AONONAHUTENbHOTO 3aKkpensieHua (cm. 8.2.7);
oCTa/ibHble 0603HaYyeHus - no dopmyne (17).

8.2.6. PacyeT Ha yCcTOMUYMBOCTb NPOTUB NPUNOAHUMAHUA NPOBOAAT Mo popmysie
!/ "
Z7fGNst 2 Z?’fiNa ,(19)

’
rae 716 - KO3QOULMEHT HafeXHOCTM No 6NaronpuUATHO AeNCTBYIOLE Harpy3Ke oT cOBCTBEHHOO
BeCa;

Nst - pacyeTHOe 3HayYeHMe BEPTUKAIbHOM COCTaBAAIOLEN CTaBUNU3MPYIOLLEN HArPy3KUY;
" o
Vi - KoaddOULMEHTbI HaAEKHOCTM N0 HEGNArONPUATHO AECTBYIOLWMM Harpy3Kam;

Na - pacyeTHOe 3Ha4vyeHune BepTMKaﬂbHOVI COCTaBﬂﬂIOLLI,eﬁ I'IpVII'IOLI,HMMaIOLLI,eﬁ Harpys3ku.

YyeT fONONHUTENbHbIX KpenaeHuin nposoaaT no popmyne
! "
Z7fGNst +Z,2 ZVﬁNa , (20)

roe Zv - pacyeTHoe 3Ha4yeHWe BepPTUKaANbHOM COCTaBAANOLLEN YCUAMA OT AOMNONHUTENbHOrO
3akpenneHusa (cm. 8.2.7).

8.2.7. Hanbonee npoctbim cnocobom AONONHUTENIBHOTO 3aKPENIeHUA KOHCTPYKLUMKM aTTPaKLMOHA
C uenblo obecneyeHUs YCTOMYMBOCTM MPOTUB CKOJBKEHWA U NPUNOLHMMAHUA CAYKUT 6annacT,
NPUKpenasemblii K onopam.

MpY NPOEKTUPOBAHNN 3aKPENIEHNIN C NOMOLLbIO CTEPXKHEBbLIX M UHbIX aHKePOB, 3arnybasembix B
FPYHT, HeonpeaeseHHOe COCTOAHME TFpPyHTa 3aTpyAHAET TOUHYI0 OLEHKY Hecywel CnocobHOCTM
KpenneHuin. B TMpunoxeHun E npuBedeHbl gaHHble MO OMNPeAEseHUI0 PaCYeTHbIX Harpysok u
NPOEKTUPOBAHUIO KPENAeHUI C UCNOb30BaHNEM CTEPIKHEBbIX aHKEPOB.

8.2.8. Mpu pasmeLleHMUM aTTPAKLMOHOB HEMOCPEACTBEHHO HA FPYHTOBOM NjoLWagKe HeobXxoaMMOo
obecneunTb Takoe AaBJeHME Ha FPYHT, KOTOPOE He Bbi3bIBAET €ro 3HaYUTE/IbHOMN OCaAKM.

B cnyyae HeobxoaMMOCTU ciegyeT NpeaycMoTPETb Mepbl Mo YKPENIEHWUIO FPYHTa UAW YBEIMYEHUIO
NIOLWAAM ONMPAHUS OMOPHbIX YacTel aTTPaKUMOHOB. PacyeTHble CONPOTUBIEHUA TPYHTOB NPUHUMAIOT MO



CHunM 2.02.01.
8.3. OueHKa *KeCTKOCTU 3/1EMEHTOB KOHCTPYKLMK U UX NpeaebHOM rMbKoCcTH

8.3.1. Mpornbbl, BbIrMObI U NEpPeMeLLEHUA NMPU pacyeTe KOHCTPYKLMIA Ha KEeCTKOCTb AOJIXKHbI
COOTBETCTBOBATb TpeboBaHuAm 5.11.

OnpepeneHne npornbos, BbIrM6OB M nepemelleHUn ciegyeT MNPOBOAUTb OT HOPMATUBHbIX
3HAYEHMI BPEMEHHbIX HArpy30K B NpeanonoXeHumn ynpyrnx gepopmaumii ctanm 6es yyeta ocnabnenus
ceyeHuit otBepcTUAMM Ana 60nToB.

8.3.2. PacuyeT Ha JKECTKOCTb 3/IEMEHTOB, MNOABEPKEHHbIX LEHTPasbHOMY CxaTuio cuaoit N,
BbIMNONHAOT NO popmyne

0,0013I < ¢

f= e <
1-0,IN A2 /(AR,)

u,(21)

rae f - BbIrM6 anemeHTa B cepeamHe ANHbI;
| - AnnHa, nponert;

N - ckMmaltoLLan cuia oT HOPMaTUBHOMO 3HaYEHMA BPEMEHHOMN Harpysku;

Z - ycnosHasa rubKocTb (Z = Z,\/ R, / E),

rae A - rbkoctb (A =1y 11) ,
E - moaynb ynpyrocTu,

ef - pacyeTHaa AJIMHa,
i - paAnyc MHepUUn ceveHus;

A - nnowagp ceyeHus 6pyTTo;

Rv - pacyeTHOe CONpPOTMB/EHME NPOKATa;
fu - npeaenbHoe 3HayYeHue Bbirmba - cm. 5.11.

Mpu pacueTe COCTaBHbIX CKBO3HbIX 31eMeHTOB B popmysie (21) cneayeT npunumate A = Aot |, rae

Aef - ycnosHas npusegeHHan rMBKOCTb (Aet = Ay v R,/E) , roe Aes - npueegeHHas rmbKocTb).

8.3.3. PacueT Ha »KecTKoCTb O0A4HOMNPONEeTHbIX 6anoK (4NA caydas MX WAPHUPHOrO ONMPaHuA)
cneayeT BbINOAHATb N0 GopMynam:

npv paBHOMEPHO pacnpeneseHHOW Harpyske q:

5al*
_ ¢
3gagy v (?2

npu cocpesfoToueHHol cune F B cepeaunHe nposeta:



FI?
L
aggy (B

rae f - nporn6 6ankn OT HOPMATMBHOIO 3HAYEHMUA BPEMEHHOW HarpysKu;
J - MOMEHT MHepuuu;
ocTanbHble 0603HayeHusn - no ¢opmyne (21).
PacueT Ha »KecTKoCTb KOHCONEeN cneayeT BbIMONHATbL N0 GopMynam:
npwv paBHOMEPHO pacnpeneieHHON HarpysKe:
4

al
f=—"1_<f
8E UI(24)

npu cocpeaoToyeHHoM cune F Ha KoHLE KOHCoN:

3

Fl
f=—tL<f
3EJ UI(25)

rae Il - Bbl/1IET KOHCOJ/1U,

ocTanbHble 0603HayeHun - no dopmyne (23).

8.3.4. PacyeT Ha XeCTKOCTb 3/IEMEHTOB, noasepxXeHHbIX AeVICTBMIO 0CeBOW cunbl ¢ nsrmbom B
OAHOVI M3 rNaBHbIX NAOCKOCTEN, cneayet BbIMNONTHATL NO d)opN\yne

f Ty <f

C1-0INZ /(AR

u, (26)

roe f, - nporné ToNbKO OT HOPMATUBHOTO 3HAYEeHWs BPEMEHHOW NOMNepPeYHOW Harpysku;

oCTa/sibHble 0603HaYyeHus - no dpopmyne (21).
8.3.5. PacyeT Ha KeCTKOCTb 3/1IEMEHTOB, MOABEPMHEHHbIX CXaTU0 C U3rMBOM B ABYX NaBHbIX
N/IOCKOCTAX, CnedyeT BbINONHATb Pa3fe/ibHO B KaXKAOM U3 NJIOCKOCTEN C NPOBEPKON pe3ynbTUPYIOLLEro

Bbirnba fu no popmyne

1/fX2+ fy2 <f,, 27

roe fx n fy - COOTBETCTBEHHO BbIrM6 B KarK4OM M3 FNaBHbIX NJIOCKOCTEN OT HOPMATMBHOIO
3HaYeHWa BPeMEeHHOM HarpysKHu.

8.3.6. Kpome pacuyeta otaenpHbix anemeHtoB no 8.3.2 - 8.3.5, cneayet BbINOMHUTL pacyeT Ha
YKECTKOCTb KOHCTPYKLMM B LESOM Kak eauMHON cucTembl No aedopMMpPOBaAHHOM cxeme B npeaenax
ynpyrux gedpopmaLumin Ha A4eENCTBUE HOPMATUBHbIX 3HAYEHWUI BpeMEHHbIX Harpy3oKk. Onpeaenaemble npu

3TOM ropun3oHTaJ/ibHble NepemeLleHnA f cuctembl He AO/IXKHbI NpPeBbIWaTb UX NpeAENbHbIX 3HAYeHN fu ’



NPUHMMAEMbIX B COOTBETCTBMM € TpeboBaHMAMM 5.11.

8.3.7. TMBKOCTU 31EMEHTOB KOHCTPYKUMI, KaK NPaBUIo, He AO/KHbI NPEBbIWaTb NpeaesbHbIX
3HaYeHW, yKasaHHbIX B MpuaoxkeHum XK.

9. PacyeT KOHCTPYKLMIA Ha YCTaNoCTb

9.1. 3nemeHTbl KOHCTPYKUUI, Y3/bl U COEAMHEHUA /IEMEHTOB aTTPAKLMOHOB, HEMNOCPEACTBEHHO
BOCMPUHMMAIOLLME MHOIOKPATHO AeWCTBYOWME MNOABUMKHbIE, BMOpPaUMOHHbIE M ApPYyroro BuAa

o 4
nepemeHHble Harpyskm C KOMN4YeCTtBOM UMKNOB HarpyxXXeHuu 6onee 10 , KOTOpbleé MOTyT BbI3BaTb
YCTaNOCTHbIE NOBPEXAEHNA, CNEAYET PACCHNTLIBATL HA YCTA/10CTb.

9.2. Mpu pacyeTe KOHCTPYKLUMIA Ha YCTaNOCTb CeayeT yunTbiBaTb BO3LENCTBUA OT:

- NOCTOAHHbIX HarPy3oK, BbI3bIBAEMbIX MU3MEHEHNEM NOJIOKEHUA KOHCTPYKLMI NPU ABUNKEHWUN;
- BPEMEHHbIX ABUKYLLMXCA Harpy3okK;

- CU/bI TATU U TOPMOXKEHUA (MMMYIbCHblE BO34,ENCTBUA);

- HarpysoK 13-3a BO3MOXHbIX CTO/IKHOBEHUA;

- LLEHTPOBEKHbIX CUA U KOPUONCOBBIX CUI,

a TaKXe [JOMOMIHUTENbHble CUAbl OT YAAapoB W KoAebaHMA 3/EeMEHTOB, BOCMPUHUMAIOLLMX
HenocpeacTBEHHO MNOABUMHbIE HarpysKu.

9.3. PacyeT Ha yCTanocTb cieAyeT BbINOJHATL HA AeNCTBUE HOPMATMBHbIX 3HAYEHUI Harpysok, a
TaK¥Ke C y4eTOM YAaPHbIX BO3AENCTBUN M BUOPALMM 31EMEHTOB KOHCTPYKLUMIA B COOTBETCTBUM C 5.9.

9.4. PacyeTHOE YMC/0 LMKIOB HarpyXeHUn cnegyet NpMHUMaTb, MCXOAA U3 TOFO, YTO MUHMMANbHAA
CYMMapHas HapaboTKka <*> KOHCTPYKUMI aTTpaKumMoHa (pecypc <*>) gonkHa coctasnatb 35000 4. Yac
HapaboTKM onpeaenseTca Kak Yyac HOpMasibHOW PaboTbl aTTPaKLMOHA, BKAOYAKOLWEN NyCK, COBCTBEHHO
paboTy, BbIK/AOYEHME ATTPAKLMOHA, a TaKKe MNOoCaAKy-BblCagKy noceTuTesnei, Npoao/IKUTENbHOCTb
KOTOPOI AO/KHA ObiTb He 6onee 50% HapaboTku. Mepuogbl BpeMeHW, B KOTOpble aTTPaKUMOH He
paboTaeT (Hepaboume 4Yacbl, CE30HHble MepPepbiBbl, BPEMA TEXHMYECKOTO OOCAYXMBAHUA W
nepemeLLeHuns), He LONKHbI BKNOYATLCA B PacyeT 4acoB HapaboTKu.

<*> OnpegeneHne TepMmnHoB "HapaboTka" u "pecypc” - no FOCT 27.002.

TEODETM‘-IECKVIE pacyeTbl pecypcCa aTTpakunMoHa AO0J1KHbl 6bITb npeacraB/zieHbl B l'IpOGKTHOﬁ
LOKYMeHTaumu. YKasaHHoe Bblle Tp86OBaHMG K pecypcy KOHCTpYKUMKN npegHa3Ha4YeHO TOJIbKO ANA
NPOEKTHbIX 1 NOBEPOYHbIX PAC4YETOB Ha YCTA/I0OCTb U HE PACNPOCTPaAHAETCA Ha KPUTUYECKNE B OTHOLLEHUN
6e30nacHOCTN 3aMeHAEMble KOMMOHEHTbI C OrpaHNYeHHbIM pecypcom.

MepeyeHb 3aMeHAEMbIX KOMMNOHEHTOB C OrpaHUYeHHbIM PEeCYpPCcoOM U NMEPUOANYHOCTL MX 3aMEHb!
[AONXKHbI YKa3bIBaTbCA U3rOTOBMTENIEM B IKCM/yaTaLMOHHOM AOKYMeHTaummn. Kpome Toro, A0KHbI 6biTh
yKasaHbl nogjexalime nepnuoamyeckoMy OCMOTPY Y31bl KOHCTPYKLMK, OMacHble B OTHOLIEHUM
YCTaNIOCTHbIX Pa3pyLUeHMI, a TaKKe Pecypc KOHCTPYKUMIA aTTpaKuMoHa.

9.5. PacyeT Ha ycTanocTb NpoBoAsaT no dopmyne

Tmax <Ry, (28)



rae Gmax - MaKCumasJsibHoOe no a6CO}1IOTHOMY 3Ha4YeHU HOMMWHaNbHOE HanpAaxeHue B
PacCY4nNTbiBAaEMOM 3/1EMEHTE, BbIYUC/NEHHOE NO CEYEHUNIO HETTO,

R

(p) - PACYETHbIN Npeaesn BbIHOCANBOCTU.

3HauyeHne R(p) He AOJ/I)KHO NpPEeBbIWaTb MEHbLIEro 3Ha4YeHMA O4HOM U3 ABYX BESIMYUH: U? nnu
O';{ /1,3

B LLenom pacyeTHbIV Npesen BbIHOCAMBOCTM 3aBUCUT OT C/ieayowmx GaKTopoB.:

- BPEMEHHOIO CONPOTUB/IEHUSA CTaNW;

- TPYNMN 3N1EMEHTOB KOHCTPYKLMI, NpuBeaeHHbIX B Tabanue U.1 MpunoxeHua U;

- YMCNA UUKIOB HanpsKeHUN;

- BUA Hanpa»eHHOro COCTOAHMS;

- KoadduumeHTa acummeTpum umkna HanpsxeHuii £ = Onin [ e (rae Omin 1 Omax -
COOTBETCTBEHHO MUHUMA/IbHOE 1 MaKCMMasbHOE MO abCONOTHOMY 3HAUEHMIO HaNPSKEHNUA LIMKAA; NpY
Pa3HO3HAYHbIX HANPANKEHNAX KOIDPULIMEHT aCUMMETPUM LIMKNA HaNPAXEHUN NPUHUMAETCA CO 3HAKOM
"MuHyc").

R

HaI'IpFI)KeHMI‘a onpenenAaroT Kak nponssegeHne pacy4eTHOro npegena BbIHOCIMBOCTU NpU CUMMETPUYHOM

3HayeHMe pacyeTHOro npenesia BbIHOCANBOCTU (p) B 3aBUCUMMOCTU OT XaPaKTEPUCTUKU LUKNa

umKne R(—l) n ¢aktopa ¥, , 3aBucAwero ot KoapduumeHta acummerpum umkna © u suga
HanpPAKeHHOro coCcToAHMA, No popmye

Ry =Ry ¥, (29)

R

6
s KonnuecTsa Lmknos Hanpskerus cebiwe 2-10° sHauenus M) onpegensior no popmynam:

ana konnectsa unknos 2-10° < N < 4-10°

Ry =Ry ¥, (0,9+0,1p) ; (30q)
ana konmuectsa umknos N > 4-10°

Ry =Ry ¥, (0,8+0,2p)  (306)

R

rae -1 - paCHeTHbIVI npegen BblIHOCAMBOCTM NpU CUMMETPUYHOM LUKAE C KOZMHECTBOM

HanNpAXeHun o 2 -106 no Tabauue 5.
Tabnuua 5

3Ha4yeHuA Pac4yeTHOro npeaena BbIHOC/IMBOCTU
npu CUMMETPUYHOM LLIUKNe HanmeeHmZ B 3@aBUCMMOCTHU



OoT onpeaenAarwmnx OCHOBHbIX (I)aKTODOB



HammeHoBaHue

3HayeHue
napameTpa

HopmaTtmsHoe
3HauYeHKe BPEMEHHOro
CONPOTMBAEHUA CTaN 370 520 07370 80 520

H
paspbisy O , H/mm2

pynna snemeHTOB

KOHCTPYKLMI No Tabaunue 1 2 3 1 2 3 4 5 6 7 8
.1 MpunoxeHna N

Konunuectso uuknos PacyeTHbIl Nnpegen BbIHOCAMBOCTU NPU CUMMETPUYHOM LMKAE HaNpPAXKeHUN
HaNPAXKeHUM: (,0 — —l) R(,l) H/mm2

Cs. 1-10* po 2-10° 169,7 | 135,8 | 118,8 | 203,2 | 161,7 | 129,3 | 168 150 126 90 54

Cs. 2:10° po 6-10° 142,7 | 114,2 | 100 | 163,8 | 130,3 | 104,2 | 118,8 | 106,1 | 89,1 | 63,6 | 38,2

Cs. 6:10° go 2-10° 120 96 84 132 105 84 84 75 63 45 27

MpumeyaHue. Ona rpynn 3/1eMeHTOB KOHCTPYKUuMi 1, 2 M 3 13 cTann ¢ BPEMEHHLIM COMPOTUB/IEHUEM Pa3pPbIBY

H 2
37/0< o, <520 H/MM 3HayYeHua R(—l) onpeaenAlT MHTepnoaauuen.

[aHHble, HeobxoaMMble 414 onpeaeNeHnn KoMYeCTBEHHbIX 3HaYeHMIA pacyeTHOro npeaena BbIHOCAMBOCTU No dopmyne (29), npuseneHbl B Tabanuax 5 u 6:

B Tabsmue 5 npeacTaBaeHbl 3HaYeHUA R(—l) [J/1A PA3/INYHbIX FPYNN 91eMEHTOB KOHCTPYKLMIA; B Tabauue 6 - 3HaueHunsa daktopa ¥y .
Tabnuua 6

dopmynbl Ana BbluMcnenna paktopa ¥y,
onpeaenaAoLWero npeaen BbIHOCAUBOCTM 3/1eMEHTa



KoapduumeHT acummeTpun LMK HanpsaxeHHoe W
Hanpsxernit £ COCTOAHME dopmynbl Ana sBblumcneHus dakrtopa ¥ p
O6nacTb 3HaKONEPEMEHHbIX UMKN0B 5
HanPAKEHU PactaxeHue Pu—
P 3-2p
-1<p<0
<p< 2
Cxatume P—
1-p
O61acTb 3HAaKOMOCTOAHHbIX LIMKI0B 1
HaNpPAXKeHUM R
PactaxeHue 0.6 0.6 (-1) P
A A N~
O<p<+l 0,750,
1
Cxatue R(_l)
0,5-| 05—~ _1p
0,90,
MpuHATbIE 0603HaYEHNA:
R(—l) - pacyeTHbI Npeaen BbIHOC/AMBOCTU 3/1eMEHTa KOHCTPYKLMMU PacCMaTpUMBAEMOM rpynnbl npu
CUMMETPUYHOM LMKAe (cm. Tabauuy 5);
H
O} - HOPMaTMBHbIE 3HAYEHUA BPEMEHHOIO COMPOTUB/IEHNA PA3PbIBY CTA/IM 3IEMEHTA KOHCTPYKLUMM.

9.6. 3HauyeHwuA Pac4eTHOro npeaena BbIHOCIMBOCTU NpPU AeVICTBMM casurarowmnx HaI'IpFI)KeHVIﬁ ANnA CTa/lbHbIX 3/1€EMEHTOB, CBAPHbIX LLWBOB, 60}'ITOB, a TaKXXe npu

CMATUN TOpLI,eBOﬁ NOBEPXHOCTU B 9/1IEMEHTAX 60NTOBbIX COE,CI,VIHEHI/IVI cnenyet yCtaHaB/1MBaTb MO COOTHOLWEHUAM, NpuBegeHHbIM B Ta6l'IVILI,e 7.

CooTHOwWweHuA gna onpegeneHnAa pac4eTHOro npeaena
BbIHOC/TIMBOCTUN 1EMEHTOB KOHCprKLI,l/Iﬁ

Tabnuua 7



Buza anemeHTa KOHCTPYKLMM

CooTHoLEeHWe gna onpegeneHna pacyeTHoOro npegena

BbIHOC/INBOCTU

CtanbHoM npokaT (0CHOBHOM
meTtann)

3HaueHue Rt NPUHUMAIOT NO
P

rpynne sNemMeHTOB KOHCTPYKLMA 1
(tabnnua 5)

CsapHble Wwsbl

To Xe,
no rpynne KOHCTPyKumin 4

BontoBble 1 KnenaHble
COeaMHEHNA MHOTOCPEe3Hble

RSB(p) - 0,8RM

To e,
Mo rpynne KOHCTPYKLMIA 3

bontoBble M KnenaHble
coegunHeHunA ogHOCpPeE3Hble

RP(p): 1Y (p)
Rss(p) = O’GRt(m
P(p) — ()

To XKe,
no rpynne KOHCTPyKumin 3

MpuHATbIE 0603HaYEHNA:

R
R

RS(p) - paCl-IeTHbIﬁ npegen sBbIHOCMBOCTU NpU casure,

Rt(p) - paCLIeTHbIﬁ npeaen BbIHOCIMBOCTU NPU PaCTAXKEHUMN,

SB(p) - pacyeTHbIl Npeaen BbIHOCANMBOCTU Npu casure 60NTOB (3aKnenok);

P(p) - paCLIeTHbIﬁ npeaen BbIHOCIMBOCTU NPU CMATUN TOpLI,EBOVI NOBEPXHOCTU.




9.7. PacyeT Ha yCcTanocTb Npu AeNCTBUN CNOXKHbIX HAMPAXKEHUI NPOBOAAT NO popmyie

2 2 2
(o2 o Oy Gy

X y _
R \R \R

<11, 1)

R R

x(p) y(p) x(p) y(p)‘ S(p)

rae Ox n Oy - HopmanbHble HanpsKeHWA B HanpaBieHMM OcCell X W y, AeiicTBylowme B

PacCcUMTbIBAEMbIX I1EMEHTaX;

R

HOPMa/IbHbIX HaNpPAXeHUAX;

x(p) WM I:zy(p) - 3Ha4YeHuUA pacyeTHOro npegena BbIHOCIUMBOCTUM NpPU COOTBETCTBYHOLUX

‘Rx(p)‘ Z ‘Ry(p)‘ - abconoTHble 3HAYeHWA pacyeTHOro npeaena BbIHOCAWBOCTM MNpU

COOTBETCTBYHOLWMNX HOPMA/IbHbIX HANPAXEHUNAX;

T. HanpAaxeHunAa casura, AEVICTBVPOU.LMG B PaCCYUTbIBAEMOM 3/1IEMEHTE,;

RS(p) - pacyeTHbIN Npeaen BbIHOCAUBOCTM NPU CABUre.

9.8. 115 31eMEeHTOB KOHCTPYKLMIN, COEAUHEHNI N AeTaNiel, NPOLLEeALWNX MEeXaHUYeCKyo 06paboTKy
Ha METANNIOPENKYLLMX CTaHKaX, 3HAYEHUA PACYETHOro Npefena BbIHOC/NMBOCTM ClefyeT OonpeaenaTtb C
yyeTom cneayrowmx ¢GaKTopoB: KOHLUEHTpaTopa HanpaXeHuin, macwtabHoro ¢aKktopa, 4UYMCTOTbI
NMOBEPXHOCTM, A TaKKE YCAOBUI IKCNAYATALUN N CTENEHU OTBETCTBEHHOCTM.

HanpsA)keHHOe coCToAHWE B 3/1eMeHTax KOHCTPYKUMIA U AeTaneil onpeaenatoT B COOTBETCTBUM C
06LLMMM NPUHLMMAMM pacyeTa HaNPAXKEHWUN.
9.9. PacyeT mexaHW4ecKM 06paboTaHHbIX AeTaner Ha ycTanocTb NpoBoAaT no dopmyne (28).

PacueTHbIi Npeaen BbIHOC/AIMBOCTU AeTanei R(p) A1 KONMYecTBa LMKIOB 5-10° onpeaensaoT no
dopmyne

H

_ Ry

B Ky K @0y 7 Vs

R ¥,,(32)

H
rae R(—l) - HOpMaTMBHbIﬁ npeaen sBbIHOCAMBOCTU maTepuana geTann npn CMUMMETPUYHOM LLUKNE

(R(}fl) =0,50,') .

,Bk - KO3)OULMEHT, YYMTHIBAIOLWMI KOHUEHTPALMIO HanpaxeHUi (onpenenatoT no rpadukam,
npueeaeHHbIM Ha pucyHKax W.1 - .6 MpunoxeHua U);

ku - KO3OOULUMEHT, yUnTbIBAOLWMIN YNCTOTY 0B6paboTKM NMOBepXHOCTU AeTanun (cm. pucyHok WN.7
MpunoxeHus U);

kd - KO3OPUUMEHT, yUMTbIBAIOLWMIA MaclTabHbI pakTop (cM. pucyHok L.8 Mpunoxerus N);

P v Py - KoadPULMEHTbI, YUUTbIBAIOLME HANMYME YAAPHBIX U BUOPALIMOHHbLIX Harpy3oK (cm.



nogpasgen 5.9);

Vat - KO3OPULMEHT LONONHUTENbHON rapaHTUM Hepa3pyLIMMOCTH, PaBHbIN 2,2;

Vuf - KO3DPUUMEHT, YYMTbIBAIOWMI OTBETCTBEHHOCTb COEAMHEHWA M ero AOCTYNHOCTb ANA

KOHTpONA; 3HaYeHna /uf npusefeHbl B Tabauue 8;

¥V, - daktop, 3aBUCALLMIA OT KO3DPULIMEHTa aCUMMETPUMN LMKAA P (onpegenstoT no dopmynam
Tabnnupl 6, COOTBETCTBYIOLLMM COCTOSHUIO "PacTaxeHue").

Tabnunua 8

3HaueHna KoadppuumeHTa HagexHocTn Yuf npu pacyetax
Ha yCTaNoCTb, Y4UTbIBAIOLLETO OTBETCTBEHHOCTb COeAMHEHUA
M ero AOCTYNHOCTb A1 KOHTPOAA



3HaueHue Yuf , KOraa
locTynHOCTb ANA KOHTPONIA OTKas He NMpUBOAMT | OTKa3 NPMBOAMUT K | OTKa3 NpMBOAMUT K
K OCTaHOBKe OCTaHOBKe paspyLweHunio
aTTPaKUMOHA aTTPaKLMOHA KOHCTPYKLMHK
eTanb JOCTYMHA ANA KOHTPOAA = = =
A A Y A P 7/Mf _170 7/Mf _1’2 7/Mf _1’3
T H TYMNH A KOHTpOANSA = — =
[etanb He JOCTYMHA AN KOHTPO Vu =12 Vu =13 Vu =15

H H
3HayeHuMe BENNYMHDI R(p) He OO0/1XKHO npesBbiwaTb MeHblLlee 3Ha4eHne oa4HOUN U3 ABYX BENIMHUH! O1 wnn Oy /113 .

9.10. PacyeT Ha yCTaNoCTb NOABECOK NACCaXKMPCKUX KabUH M Kpecen M3 CTaibHbIX KAaHATOB, U3roTOB/IEHHbIX M3 MPOBO/IOK MapKMPOBOYHOM rpynnbl 1570 H/mm2
no FOCT 3241, nNpoBOAAT C WCNO/b30BAaHMEM 3HauYeHWi npeaena BbIHOCAMBOCTM, NPUBEAEHHbIX B Tabauue 9. MNpyM NPUMEHEHMM KaHaTOB M3 MPOBOJIOK
MapKMPOBOYHOMN rpynnbl Bbiwe 1570 H/MM2 aKcTpanonaumsa 3HauyeHwWid npeaena BbIHOCAMBOCTM, NPUBEAEHHbIX B Tabauue 9, He AonycKaeTca, U 3TU 3HaAYeHUA
cnepyet onpeaenatb OTAENAbHO. [Aa pacyeta Ha YCTanoCTb CTaNbHbIX Lenei npeaen BbIHOCAMBOCTM ONpeaenaloT Mo MUHUMANbHOMY PaspbiBHOMY YCUAMUKO C

MCnonb3oBaHMeM KoadduLMeHTa HagexHoctn J = 6 .
Tabnuua 9
MpeAaen BbIHOCAMBOCTU KAaHATOB A1 OTTAXEK U BaHT

(KaHaTbl N3roTOB/IEHbI U3 OTAE/bHbBIX MPOBOJIOK
MapKMpoBoYHOM rpynnbl 1570 H/mm2)

dnameTtp KaHata, Mm Mpeaen BbIHOC/IMBOCTM MPOBOJIOYHbIX KaHaToB, H/mm2
Or 4 mo 5 BKJOY. 540 + 67 yo,
Cs. 5" 20 " 337 +270 p
" 20 " 30 " 270 + 337 p




" 3 O LLI| O "

202 + 405 p

P - Ko3bOULMEHT aCUMMETPUM LKA HaNPAKEHUIA.




10. PacyeT 1 KOHCTPYMpPOBaHME COeANHEHNI

10.1. CoeanHEHUS 31EMEHTOB KOHCTPYKLUNIM cneayeT NpoeKkTMpoBaTh B cooTBeTcTBMM co CHul 11-23
C y4yeTom TpeboBaHUI, U3NOKEHHDbIX B HACTOALLEM pa3aene.

10.2. CBapHble coeanHeHUA

10.2.1. Npun pgencTeumn Ha cBapHOe COeANHEHNE NPOLAObHON CUAbI pacnpeaeneHmne HanpaKeHum
no A/IMHe CBapHOro WBa cieayeT NPUHUMATb PaBHOMEPHbIM.

10.2.2. Mpun penctBMM Ha cBapHOe coeAuHeHWe U3rnbatlolero MOMEHTa pacnpeaesieHue
HaNpAXeHW No AJIMHe CBApHOro WBa c/eayeT NPUHUMaTb NPONopPLMOHabHbIM PACCTOAHUIO OT LLEHTPA
TAXECTU CoegMHEHMA A0 PpacCMaTPUBAEMOro ce4eHuA Wea.

10.2.3. CBapHble WBbl NP OQHOBPEMEHHOM AEMCTBMM MPOAO/IbHOM CUAbI U MOMEHTA creadyeT
paccyMTbIBaTb Ha PAaBHOAEWCTBYIOLLYHO HAMPAXKEHUI, BbIMMCNEHHDBIX OT MPOAO/IbHOM CUAbI U MOMEHTA.

10.2.4. Mpwn pacyeTe cBapHbIX LWBOB AOMYCKAETCA HE YYUTbIBATb IKCLLEHTPUCUTETbI, BO3HMKAtOLWME B
coeANHAEMbIX 3/1eMEHTaX M 3aBUCALLME OT UX TOILLMHDI.

10.2.5. CrbikoBble coeAuHeHUA caeayeT pPacCYUTbIBAaTb Ha MNPOYHOCTb B npeaenax ynpyrux
AedopmaLmin ¢ y4eToOM pPacyeTHbIX CONPOTUBAEHWUI A5 CTbIKOBbIX CBAPHbIX COEAUHEHUN.

B CTbIKOBbIX WBax Npu o4HOBPEMEHHOM AEVICTBMM HOPMa/JibHbIX U Cpe3blBaloOWLUNX Hal'lpﬂ)KeHMﬁ
HEO6XO[],MMO nposepATb nNpuBeaeHHble HaNpAXeHuA, yduTbiBatowme CBA3b mMexXay KOMMOHEHTamMuU
HaNpPAXeHHOTo COCTOAHUA WBa.

CTbIKOBbIE LUBbI PACCUYUTLIBATL HE CeayeT, eCIM pacyeTHble CONPOTUBIEHNA OCHOBHOrO MeTanna u
MeTa/iNa WBa OA4MHAKOBbI, a CBApKa BbINOAHEHA C MNOHbIM NPOMAABAEHWEM, KOHLLbI LBOB BbiBEAEHbI 33
npeaenbl CTbiKa U NPeayCMOTPEH CNNOLWHOMN KOHTPO/Ib HEPAa3PYLLAOLWMMM METOAAMMU.

10.2.6. CBapHble yrioBble WBbl HEOBXOAMMO PaCcCUMTLIBATL Ha cpe3 (YCN0BHbIN), KaK NpaBuo, No
pacyeTHbIM CEeYEeHUAM MeTajsa lWBa C YYEeTOM CBapuBaeMblX CTajnel, CBAPOYHbIX MaTepuanos,
TEXHOJIOTUM CBAPKU U NMONOXKEHMUA LWIBA.

CBapHble COEAMHEHMA C YIAOBbIMW LIBAaMW MPW OLHOBPEMEHHOM AEWCTBUM CPE3bIBAOLWMX
HanpsXeHWN B ABYX HanpaBAeHUAX, KaK NPaBWUIO, CAeAyeT PacCYUTbiBaTb HA PAaBHOLEMCTBYOLLYO 3TUX
HaNPAXKEHWUN.

10.2.7. OCHOBHbIe TUMbl, KOHCTPYKTUBHbIE 3/IEMEHTbI U Pa3Mepbl CBAPHbIX COEANHEHWNIN AOMKHbI
cooTBeTCTBOBaTbL TpebosaHuam FOCT 5264, TOCT 8713, NOCT 11533, IOCT 11534, IOCT 14771, TOCT
14776, TOCT 23518.

10.2.8. PacyeT 1 KOHCTpyMpoOBaHME CBAPHbIX COEANHEHWIA cneayeT BbIMONHATL B COOTBETCTBUM C
TpeboBaHMAMM MMpunokeHua K.

10.3. bonToBble coeguHEHUA

10.3.1. bonToBble coegnHEHUA cneayeT paccynTbiBaTb Ha pacTAXXeHue un cpes 60NTOB U Ha cMATUE
coegnHAEeMbIX 3/1eMEHTOB.

Pacyet Ha pacTaxeHue 60ATOB CeAyeT BbINOMHATL NO ceyeHuto "HeTTo" 6onTa.

10.3.2. Npwu aeictBuMmM Ha 6ONTOBOE coefMHEHWE NPOAO/bHOWM CUAbI pacnpesesieHne 3ToN CUbl
mexkay 6onTaMu, Kak NpaBuo, ciegyeT NPUHUMATb PaBHOMEPHbIM.



10.3.3. Mpwu gelicTBmMM Ha 6ONTOBOE COegUHEHME N3TMBaAOLEr0o MOMEHTA pacnpeaesieHne yCuami
Ha 60AnTbl cneayeT NPUHMMATL NPOMNOPLIMOHANLHO PACCTOAHUAM OT LIEeHTPa TAXKECTU COoefMHEeHWa A0
paccmaTpuBaemoro 6oTa.

an AEﬁCTBMM MOMEHTA B NJIOCKOCTKN COeaUHEHUNA pacyeT CeadyeT BbINO/IHATbL Ha Cpe3 601TOB 1 Ha
CMATHNE coeanHAEMbIX 3/1IEMEHTOB. an AEVICTBMM MOMEHTA B NJIOCKOCTH, I'IepI'IEH,CI,MKyﬂﬂpHOVI NNTOCKOCTH
coegunHeHua, 60nThbI cneayet pacCinTbiBaTb Ha PacTAXXEeHUe.

10.3.4. bonTbl nNpu OAHOBPEMEHHOM [AEWCTBUM MPOAOAbHOM CUAbI U MOMEHTa creayet
paccunTbiBaTh HA paBHOAENCTBYOLLEE YCUAME.

10.3.5. bonTbl, nogBepraroLmecs ogHOBPEMEHHO Cpe3y U PACTAXKEHUIO, CaeayeT PacCcuMTbiBaTb Kak
npu pasgenbHOM, Tak M COBMECTHOM AENCTBMM YKa3aHHbIX CUI0BbIX GaKTOPOB.

10.3.6. PacyeT Ha NPOYHOCTb COEAMUHAEMbIX 3/1IEMEHTOB, 0C/abNEHHbIX OTBEPCTUAMM A8 BONTOB,
cnepyeTt NPOBOAMUTL: NPU AMHAMUYECKMX M NEPEMEHHbIX HarpysKax - Mo naowaam ceyeHma "HeTro" An ;

Nnpu CTaTUYECKUX HaArpysKax - nNo njowaan ceyeHus "6pytro"” A, ecam A\ 2 0’85A, WX IO YCJIOBHOM

nnowaan A =L18A, ecan A, <0,85A.

10.3.7. Pe3bba 60nTa, paboTalolero Ha cpes, A0/KHa HaxOoAMTbCA BHE MNakeTa coeauHAEeMbIX
31€MEeHTOB.

10.3.8. na 6onTOB cnegyeT npeaycmaTpmBaTb Mepbl MPOTUB CAMOOTBUHYNBAHUS.

10.3.9. PacyeT M KOHCTPYMpOBaHUE BONTOBLIX COEANHEHWUI CeayeT BbINONHATbL B COOTBETCTBMM C
TpeboBaHMAMM [MpunoxkeHuna J.

10.4. ®pUKLUNOHHbIE COEAUHEHUA

10.4.1. OceBoe ycunume HaTaKeHusa 60aTa BO GpPUKLMOHHOM COeAMHEHUU CaeayeT NPUHUMATL B
3aBUCUMOCTM OT XapaKTEPUCTUK MeXaHUYeCKMX CBOMCTB cTanun 60ATOB M naowaau cedeHua "HeTto"
bonTa.

10.4.2. OpUKLNOHHbBIE COEAMHEHMA, KaK MpPaBWO, CnedyeT PacCyMTbiBaTb B MPeANnOJIOKEHUU
nepenayn ycuaunin TpeHnem no ConpPUKacatoLwMmMca NAOCKOCTAM COEANHAEMbIX 3/1IEMEHTOB.

PacnpegeneHve mexay 6onTamm AencTByloUleld Ha coeAMHEHMEe MPOAOAbHOM CWAbl cieayet
NPUHNUMaTb PaBHOMEPHbIM.

10.4.3. PacyeTHOe ycuaue, KOTOPOe MOXKET BbiTb BOCMPUHATO KarKAOM MNOBEPXHOCTbIO TPEHUA
COeAMHAEMbIX 3/IEMEHTOB, CTAHYTbIX OAHMM 60NTOM, creayeT onpeaenaTb B 3aBUCUMOCTU OT OCEBOrO
YCUANA HaTAKeHUA 60onTa, KoabdUUMEHTA TPEHUA COeAMHAEMbIX 3/1EMEHTOB M XapaKTepa Harpysku
(cTaTnyeckas, AMHaMMYECKan UaM NepemMeHHas).

10.4.4. PacyeT Ha MPOYHOCTb CEYEHUIW COeAMHSAEMbIX 3/1eMeHTOB, paboTatowmx Ha TpeHue wu
0CNabneHHbIX OTBEPCTUAMM ANnA 6ONTOB, CieAyeT BbIMNOAHATL C YYETOM TOro, YTO MOAOBMHA YCUAUS,
NPUXOAALLErocA Ha Kax bl 60T B paccMaTpMBaeMOM CEYEHUN, NepesaeTca CUAaMN TPEHUS.

10.4.5. PacyeT W KOHCTpyupoBaHMEe PUKLUMOHHBIX COeAMHEHUN cneayeT BbINONAHATbL B
cooTBeTCTBUM ¢ TpeboBaHMAMM MpunorkeHus .

10.5. ®naHueBble coeaNnHEHUSA

10.5.1. Bo ¢naHUEBbIX COEANHEHUAX INEMEHTOB, MOABEPMKEHHbIX PACTAMKEHWUIO, U3rMbYy UAN KX
COBMECTHOMY AeicTBUIO, cneayeT npedycmaTpuBaTb NpeaBapuTesbHOe HOPMUPOBAHHOE HaTAXeHue



60nTOB. I'Ionepequle yCcnnna B TakKUX CoeanHEHNAX BOCNPUHUMAKOTCA CUN1aMU TPEHNA, BOSHUKAOWMMN
mMeXAay KOHTaKTUPYHLWMMNU NOBEPXHOCTAMUA (bJ'IaHLI,EB OT NpeaBapuUTe/ZIbHOIO HaTAXXEHUA 6onToB.

10.5.2. Bo @naHUEBbIX COEAMHEHMAX CHaTbIX 3/IEMEHTOB AOMYCKaeTcs npeaycmaTpuBaTtb
npMmeHeHne 601ToB 63 KOHTPONMPYEMOro NPeaBapUTENbHOTO HOPMUPOBAHHOMO HaTAXKEHUsA. B Takux
COeAMHEHUAX CABUraloWme yCuamua BOCMPUHUMAIOTCA 33 CYET CUA TPEHUA MEXKAY KOHTaKTUPYHOLWMMU
NOBEPXHOCTAMM (GNAHUEB, BO3HMKAIOWMX OT CHKUMAKOLWMX YCUAWUIA, AEUCTBYIOWMX B COEAMHAEMbIX
3/1eMEeHTaXx.

10.5.3. PacyeTHble ycunua npeaBapuTenbHOro HaTaxeHua 60nToB ¢aaHUEeBbIX COoeaUHEHWUM
cneayeTt NPUHUMATbL B 3aBUCMMOCTU OT XapaKTEPUCTUK MeXaHUYEeCKNX CBOMCTB cTain 601TOB U naoLwaam
ceyeHus "HeTT0" BonTa.

10.5.4. Bo ¢naHUEBbIX COEAMHEHUAX PaACTAHYTbIX 3/IEMEHTOB KOHCTPYKUMM Heobxoaumo
NPoOBEPUTbL PacYETOM Ha NPOYHOCTb CAeAyloLue 3/1eMeHTbl COeAMHEHMNA:

6ONTbI - HA pacTaXKeHue;

dnaHubl - Ha U3rub;

dnaHueBoe coeanHEHNE - HA NOMNEPEYHOE YCUNME;
cBapHoe coeauHeHne paaHua ¢ Tpyboi.

10.5.5. ®naHueBoe coeAMHEHWEe AOMKHO ObiTb CNPOEKTMPOBAHO TakMM obpasom, yTobbl Npu
OTKase 04HOro U3 60/1TOB OHO NPOAOXKAN0 BOCNPUHUMATL PACYETHYIO HarpysKy.

10.5.6. PacyeT 1 KOHCTPYMpOBaHWE GNAHLEBbIX COEAMHEHWUI CNeslyeT BbINOIHATb B COOTBETCTBUM C
TpeboBaHuamM MpunoxerHna M.

10.6. NanbueBble coeanHeHUA

10.6.1. B nanbueBbIX COEANHEHUAX HEODXOAMMO NPOBEPUTL PACYETOM HA NMPOYHOCTb Caeaylowme
3/1IeMEHTbI COeANHEHUA:

nanblbl - Ha n3rub u cpes;
coegunHAemble 3/1eMeHTbl C OTBEPCTUAMM - HA PACTAXKEHUNE U CMATUE,

CBapHble COegUHEHUsA, NPUKPENIAIOLLME NPOMEXKYTOUHbIE 3/IEMEHTbI C OTBEPCTUAMM U OCHOBHbIE
3N1EeMEHTbI KOHCTPYKLMW.

10.6.2. ManbLbl, NoABEpraoLwmMecs 0 4HOBPEMEHHO U3rnMby 1 cpesy, caesyeT pacCunTbiBaTb Kak Npu
pasaenbHOM, Tak M COBMECTHOM AeNCTBUM YKa3aHHbIX CUN0BbIX GpaKTOPOB.

10.6.3. Mpu AeNCTBMM OCEBOM CUJIbl HA 3/IEMEHTbI KOHCTPYKLMM C MHOFONanbLLEeBbIM COeauHEHEM
pacnpefeneHue 3Ton CUAbl MeXAay nasblamu, Kak Nnpasuio, cneayet NPUHMMaTb PaBHOMEPHbIM.

10.6.4. PacyeT Ha NPOYHOCTb COEANHAEMbIX 3/1€MEHTOB, 0CNabNeHHbIX OTBEPCTUAMM A4 NafbLEB,
cnenyeT NPoBOANTb BO BCEX C/IyYasX Mo NAOLWAAN ceyeHuna "HeTTo".

10.6.5. B nanbueBOM COeAMHEHUM creayeT NMPUHMMATb Mepbl, obecneuymBaloWmne yaeprkaHue
nanbLeB B OTBEPCTUAX COEANHAEMbIX 3/1eMEHTOB.

10.6.6. PacuyeT 1 KOHCTPyMpOBaHWe MafbLEBbIX COeAMHEHUI, a TaKKe BblbOp MaTepuanos Ans
nanblLes cneayeT BbINOAHATL B COOTBETCTBUM C TpeboBaHMAMM MpunoxeHms H.



MpunoxkeHue A
(cnpaBoyHoe)

CBEAEHMA O TAPMOHWM3ALUWWN HACTOALLETO CTAHOAPTA
C EBPONENCKMMUW CTAHOAPTAMMU

Tabnnua A1

CBepneHma 0 rapmoHmsaummn



TpeboBaHMA HacToALLEro cTaHAapTa

CTaHAapTbl U UX NMYHKTbI, C KOTOPbIMMU
rapMOHM3MPOBAH HACTOALLMMA CTaHOAPT

MyHKTbI
o MyHKTbI pr EN| TMyHKTbI DIN Odpyrue
HACTOALLETO peAmer Tpebosanui 13814 15018-1:1984 | craHaapTh
CTaHAapTa
4 Obwue nonoxeHun
4.1;4.2 O6wme TpeboBaHMA GesonacHoOCTH
OCHOBHblEe MONIOXKEHUA pacyeTa:
43 - NpeAaenbHble COCTOAHMUA 514 - -
4.4 - BUbl BHELHNX Harpy3okK -
4.5;4.6;4.7 - pacyeTHble Mogenn n 541
KOHCTPYKTUBHbIE CXEMDbI
4.8;4.9;4.10; - obLWMe NoNoXKeHMA No 3aluTe oT -
4.11 KOppo3uun, BbIBOPY MaTepnanos, CBapke,
OCHOBAHMAM U PpyHOAMEHTaM <*>

5 Harpyskun n nepemelleHus:
5.1 - 0bLMe NoNoXxKeHUn 5.3.2;5.3.3;

534
5.2 - BEC KOHCTPYKLMI 5.3.2
53 - HarpyskKku ot nocetuTenemn 5.3.3
54 - Harpy3sKu oT ABUKYLLMXCA YacTel 533
5.5 - BETPOBbIE Harpysky <**> - ENV 1991-2-

4:1994




5.6 - CHeroBble Harpysku 5.3.35
5.7 - HarpysKu oT CMA NHepUMmn 5.3.3.6;5.4.2;
543

5.8 - ocobble Harpysku 5.3.3.7;5.34

5.9 - YYeT yaapHbIX BO34ENCTBUI U 5.3.5
BMbpauni

5.10 - pacyeTHble Harpy3Kkun u ux covetanuna | 5.3.6;5.1.4

5.11 - Nporubbl U NepemeLleHUsa <*> -

6 MaTepuanbl 418 KOHCTPYKLNIA:

6.1;6.2;6.3 - CTa/IbHOW NPOKaT, CBapKa 1 60nTbl -
<F*S

6.7;6.8 - pacyeTHble CONPOTMBAEHNA NPOKaTA 54.1
W coegUHEHUN

6.4 - KaHaTbl U Lenu <**> -

7 MpUHUMNbI pacyeTa KOHCTPYKLMIA:

7.1 - yueT Hanbonee HebnaronpuUsSTHOTO 54.1
BO34EeMCTBMA Harpy3okK

7.2 - onpejeneHue pacyeTHbIX CUA B 5.4.1
OTAENbHOCTU ANA KaXKA0W HarpysKu

73,74 - opopmieHume pacyeToB 54.1

7.5;7.6;7.7 - YY€T YaCTUYHOW 3arpysKu 5.4.2

aTTpaKLMOHa NPK pacyeTe KOHCTPYKLMIA




7.8 - YYeT Hanpas/seHnAa BpaLleHuna 5.4.2
8 PacueT KOHCTPYKUMI Ha cTaTUYecKue
Harpysku:
8.1 - pacyeT Ha NPOYHOCTb M 5.6.2;5.6.5
yCTOMUYMBOCTb POpPMbI
8.2 - pacyeT Ha YCTOMYMBOCTb NONOXKEHNA 5.5 -
8.3 - }KeCTKOCTb 9/1eMEeHTOB U UX -
npeaenbHble rMbKocTn <*>
9 PacyeT KOHCTPYKUMI Ha yCTanoCTb:
9.1;9.2 - obLMe NoNoXKeHUn 5.6.3.3 7.4.1
9.3 - pacyeTHble Harpys3Kku 5.6.3.2
9.4 - pacyeTHOE YMC/I0 UMKNOB 5.6.34
Harpy»eHua
9.5;9.6 - OCHOBHbIE MONOXKEeHMA pacyeTa un - 7.4.4;
pacyeTHasa BbIHOC/AMBOCTb <**> 10.2; 10.3
9.7 - pacyeT Npu AeNCTBUM CNOXKHbIX - 7.4.5
HanpAXeHun <**>
9.8;9.9 - pacyeT MexaHu4yeckn obpaboTaHHbIX 5.6.3.6;
aetanen 5.6.3.2
9.10 - pacyeT KaHaToB U Lenen 5.6.5
10 PacuyeT u KoHCTpyMpoBaHue
coeINHEHUN:
10.2 - CBapHble coeanHeHUA <*> -




10.3

104

10.5

10.6

- bonToBble coegMHEHUSA
- GPUKUMOHHbIE coeaNHEHUA
- pnaHueBble coegMHEHUSA

- nNanbleBble COeaANMHEHNA <*>

5.6.4

5.6.4

5.6.4

9.2

<*> B pr EN 13814 aHanornyHble TpeboBaHNA OTCYTCTBYIOT.
<**> TpeboBaHuA, He rapMoHUM3MpOoBaHHble ¢ pr EN 13814,




MpunorkeHue b
(obs3aTenbHOE)

ONPEAENEHUNE ASPOONHAMMUYECKUX KOIDDPULIMEHTOB
N NYNIbCALMOHHOM COCTAB/IAIOLLIEM BETPOBOM HATPY3KM

B.1. AspoanHamunyeckmne KoadpPpuumeHTbl

6.1.1. Mpwn onpegeneHnn BETPOBOW HArpysKW, AEUCTBYIOWEN Ha KOHCTPYKTUBHbLIE 3/1EMEHTDI
MJAOCKMX M MPOCTPAHCTBEHHbIX pPeLeTYaTbiX KOHCTPYKUMIA aTTPAaKLUMOHOB, a3pogMHaMuUyecKkue

koapduumeHtsl Cx  Kawgoro snemeHta onpegsensioTcA 6e3 yyeTa ero 3aTeHeHUA  ApYrUMK
KOHCTPYKTUBHbBIMU 3/1EMEHTaM COOPYXKeHUs no popmyne

C=Cso- k/l , (B.1)

rae Cio - a3pOANMHAMMYECKUI KOIPODMUMEHT COOTBETCTBYIOLWLIETO 3/1€MEHTA, MMEIOLLEro
6ecKoHeYyHoe yaauHEHNE;

k/l - KO3OPUUMEHT, YUUTLIBAIOLWNNA YAJMHEHUE 31eMEHTa.

5.1.2. AspoarHamuueckne KoapduumeHTsl Cx,o MeTanIMUECKUX KOHCTPYKTUBHBIX 371EMEHTOB C
KPYrAblM MOMNepeyHbiM ceYeHMemM NpuBeseHbl Ha pucyHKe B.1 B 3aBMCMMOCTM OT XapaKTepHOro ymcaa
PeiiHoNbACa Re v cTeneHu wepoxosatocTv € BHeLUHel NOBEPXHOCTM 3eMeHTa. Ha STOM pUCYHKe:

Re = 2,8d WO, pk(Z) '106; E = A/d , (5'2)
rge d- ANAMETP 3INIEMEHTAQ, M,

Wo,p - pacyeTHoe aasneHue, Kla;
k(z) - KoaddULMEHT, yunTbIBAIOWMI U3MEHEHWE AABAEHWNA BETPA MO BbICOTE;

A - napametp, xapaKTepmay}ou.l,Mﬁ LEepOoXoBaToOCTb BHELUHeMN NOBEPXHOCTU 3/1€eMeHTa, ON1A

MeTaNNTNYECKNX KOHCTPYKTUBHbIX 91EMEHTOB aTTPAKLLIMOHOB A = 010002 M
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PucyHok b.1. AspoanHamuyeckmne KoadPuumeHTbl
KOHCTPYKTUBHbIX 3/IEMEHTOB C KPYI/1bIM NOMNEPEYHbIM CEYEHNEM

6.1.3. AspoauvHamuyeckune KoapduumeHTsl Cx,0 37emMeHTOB € KBaApaTHbIM MOMEpeyHbIM
ceyeHMeM (B TOM YMC/IE CO CKPYI/IEHHbIMM Yr1amuK) onpeaensioT no popmyne

Cy0 =2k,  (B.3)

roe kr - Ko3adpoduuMeHT, onpeaensaemblit no rpaduky Ha pucyHKe b.2 B 3aBUCMMOCTM OT
XapaKTepHoro pasmepa b ceueHus n paguyca r CKpyrieHus yrnos.

k. A

1,04

0,5

[

0,1 0.2 0,3 0,4 rib

PucyHok b.2. KoadpopuumeHt kr , YUUTBIBAIOLLMNI CTEMEHD

CKPYTNEHUA YII0B KOHCTPYKTUBHbIX 3/1€MEHTOB
C KBagpaTHbIM NOMNepeYHbIM ceveHrem



B5.1.4. AspoguHamuueckme KoapduumeHTsl Cx,o  KOHCTPYKTMBHbIX npoduneil (AByTaspsl,

LBe/epPbl, YIOKA U T.4.) BONYCKAETCA NPUHUMATbL PaBHbIMU: Cro= 2,0 .
6.1.5. 3HaueHua KoapodmumeHTa k/1 NPUHMMAIOTCA PABHbIMW:
kz =10. ONA cToek n noacos depm;
kz =0,7 . [ONA OCTaNbHbIX 3/1IEMEHTOB (PacKOChl, CBA3W U T.4.) peLleTyaTbiX KOHCTPYKLMINA.

b.1.6. AspoanHamuyeckune KoapduLMeHTbI Cy nnockux un NPOCTPAHCTBEHHbIX EePM, BbINOJIHEHHbIX
M3 OAHOTUMHbIX 3/1IEMEHTOB, A0MNYCKAeTCA onpeaenaTb no popmyne

Cx = Cx,o ’ l//l , (5.43)

roe Cio - aspoaMHaMnYecKmii KoaddnumeHT 6eCKOHEYHO YAMHEHHOM depmbl, onpeaensembii

no rpadukam, NpuBesEeHHbIM Ha PUCYHKaX b.3 v b.4 B 3aBUCMMOCTM OT OTHOCUTENBHOrO 3anonHeHua ¥
NAoCKon pepmbl MU O4HOMN U3 FPaHeN NPOCTPaAHCTBEHHON dpepMbl;

V5 - ko3dpdULMEHT, yunTbiBalOWMI YAMHEHNE depMbl, ONpeaenaeMblil No pUcyHKy b.5.
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CK,O CX,O
2,2 —— 2.0 11
0,2<0<0,3 =02
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O603HaueHns ,1, b, bi -cm. B.1.6

PucyHok b.4. AspoanHamuyeckmne KoadPpuLUMeHTbl NIOCKUX
W NPOCTPAHCTBEHHbIX peLeTyaTbiX Gepm, COCTaBNEHHbIX
N3 3/1IeMEHTOB C KPYr1biM NONepeyYHbIM ceyeHnem

Wi
1!0 ! _—-‘:”
0= 0,10 _—-’:_—::;/
09 0,50 P ar {
19 —
0’90 _e_—————/
—
-
0.8 = //
0,951 P
/ /
0,7 . A
0,6 bue"]
1 10 100 A

P - oTHocuTenbHOE 3anonHeHMe (cm. B.1.6)

PucyHok B.5. Koapduumnent @, , yuntbisatowwmii

OTHOCUTENIbHOE YO/IMHEHNE ﬂ* NIOCKUX N NPOCTPaHCTBEHHbIX d)epM

(l = ”b) , (cm. pucyHok B.4)



OTHOCUTENbHOE 3anoaHeHue » onpeaenarT no d)opN\yne

¢ =AlA  (5.46)

roe A - cymma nnowagein NpPOeKUMit CTep’KHEBbIX 3/1EMEHTOB WM KOCBIHOK Ha MNOCKOCTb
KOHCTPYKLMK;

A= Zbili +Z Agi . [ANA NpOCTPaHCTBEHHbIX PeLEeTYATbIX KOHCTPYKUNI AOMKHA ObITb NPUHATA
MJ0CKOCTb, PACMO/IOXKEHHAA K HABETPEHHOW rpaHu;

Ac - NAoWaab, OrpaHMYEHHan NPOEKUUAMM NAOCKOCTEN, HOPMA/IbHbIX K MJIOCKOCTU KOHCTPYKLUK;
Ac = bl ;
| - ANVHA peLleTyaTon KOHCTPYKLNNK;

b - WKpKHa pelweTyaTon KOHCTPYKLNUWK;
bi , Ii - WWMPWHA U AJIMHA CTEPXKHEBOTO 3/IEMEHTA i;

Agi - NA0OLWaAb KOCbIHKM .

KoHcynbTaHTIAKOC: NnpumeyaHue.
TeKcT AaH B COOTBETCTBUM C ODULIMANBbHBIM TEKCTOM SOKYMEHTA.

Mpn BeTpe, HanpasieHHOM BAOJIb MJIOCKOCTU KoJeca O603p€HMﬂ, aspoanHammnyeckue

Ko3pdULMEHTbI 1060Boro conpoTueneHus depm Cx, s bepm gonyckaetcs onpeaenstb no Gpopmyne
2
Cx,ﬂ =C, -COS IB , (B.5)

roe O - a3poaMHaMUYECcKMIi KOaPPULMEHT OTAENbHO cToAWwEeN pepmbl;

ﬁ - YTOl MeX Ay HanpasJeHMEM CpeHen CKOPOCTM BETPa M HOPMasbIo K MNOCKOCTM Gepmbl.
6.1.7. Npu onpeaeneHnmn xapakTepHoOW NaoWaam S, K KOTopoi OTHOCATCA KO3addULMEHTbI 1060BOr0

conportmnBneHnA d)epM, HeO6XOAMMO y4ynTbiBaTb NioWaAdb 3aKNagHbIX AeTaHEI‘;I n  Aapyrnx
AONO/THUTENTIbHbIX 3/1EMEHTOB d)eprI.

KoHcynbTaHTIAKOC: NpumeyaHue.
O603HaveHne KoapPUUMEHTa aHO B COOTBETCTBUM C ODULIMANBbHBIM TEKCTOM AOKYMEHTA.

5.1.8. AspoauHamuueckue KoabduumenTsl Cy anemeHToB MnNlOMMHaLMKM onpesenaloT Mo
dopmyne

¢, =C.. K, (B.6)



rae CX, o - aapO,ﬂ,MHaMM‘-IeCKMVI K03¢¢MLI,VIEHT OTAENBbHO PACMNO/IOKEHHOIO 3/1IEMEHTA.

3HayeHuA K03¢¢MLI,VIEHT8 kl Ana cnyyaa AByCTOPOHHEro pacnosoxeHnAa NANH0OMUHAUNN NOKa3aHbl
Ha PUCYHKe b.6 B 3aBMCMMOCTM OT Hanpas/1eHUA BETPA U pPaCno/IOKEHUA 3/1eMEHTA UNTIOMUHAUNK NO
OTHOLWEHUNKO K KOHCTPYKTUBHOMY 3/1IEMEHTY, K KOTOPOMY OH NPUKpeENaeH.

Hecywuin
BMEeMEHT

BneMeHTb!

90°
0,7

V - HanpaB/ieHWe BeTpa, k1 - KOadPULUMEHT,
YUYMTbIBAIOLWMI PACMOJIOKEHME UNNIOMUHALUN
OTHOCWUTE/IbHO HanpaB/ieHMA BeTpa

PucyHok b.6. OnpegeneHune koappuumneHToB k1 AnA cnyyan
OBYCTOPOHHErO PACnoO/IOKEHUSA 3/IEMEHTOB UNTIIOMUHAL UM

b.2. OnpegeneHne NynbCaLMOHHOM COCTABAAIOWEN BETPOBOMN HarpysKku

KoHcynbTaHTlAOC: NpuMmeyaHue.
B oduuManbHOM TeKCTe AOKYMeHTa, BUAMMO, AONylLieHa onedyatka: NyHKT 4.5.7.1 oTtcyTtcTeyerT.

Bo3moXHO, umeeTtca B Buay NyHKT 5.5.7.1.

6.2.1. denctene nynbcaumnin BETPOBOW HArpy3KM Ha KOHCTPYKTUBHbIE 3n1eMeHTbl balleH n Konec
0603peHus, yaosnetsopalowmnx ycnosuam 4.5.7.1 HacToAwwero ctaHAapTa, A4OMNYCKAeTcA paccMaTpMBaTb

KaK SKBMBANIEHTHYIO CTaTUUecKylo Harpysky Wp , onpesensemyto Ha yposHe £ — Wp(z) no popmyne
W, (2) =w,(2)-£(2)-v-¢ | (5.7)
roe Wm(z) - CpefHAA COCTaBAALLAA HAarpysku, onpegensemas no dopmyne (5), B KoTopol
npuHUMaeTca Wm(z) =Wp;
4/(2) - KO3pOMLUMEHT Nynbcaumi;
V. K03pdULUMEHT Koppenaumu;

§ - KO3OUUMEHT AMHAMUYHOCTY.

6.2.2. KoadpduumeHT nynbcauui é/(Z) B 3aBMCMMOCTM OT TWMa MECTHOCTM onpeaenstoT no

dopmyne



¢(z)=¢,(10)-(z/10)™  (5.8)
rAe z - BbICOTa Ha, NOBEPXHOCTbIO 3eM/U, M;

é’t(IO)’ &; - napameTpbl, onpegensaowme KodPPUUMEHT Nynbcaumii, 3HAYEHUA KOTOPbIX
npuseaeHsl B Tabanue b.1.

Tabnnua B6.1

3HaueHus NapameTpos & (10) 4 ,

NCMo/ib3yemMblx Npu onpeaeneHnn KkoappuumeHTa nyabcaLmi QV(Z)



3HavyeHWe napameTpa Ana TMna MecTtHocTu (cm. 5.5.5)

HanmeHoBaHue napameTpa

A B C
KoaddumumneHT nynbcaumii é/t (10) Ha 0,76 1,06 1,78
BbicoTe 10 m
0,15 0,20 0,25

NoKa3saTenb cTeneHu at

b.2.3. KoadppuumeHT Koppenaumm 4 onpegenstoT no Tabaunue b.2 B 3aBUCMMOCTM OT HANPaBAEHMA AEeNCTBUA BETPOBOM HArpy3KM 1 3HAYEHUA napameTpa a,

KOTOPbIV NPUHUMAIOT paBHbIM AnameTpy D Koneca 0603peHns nam 4yetTsepTn BbicoTbl h 6awHu (a = 0,25h ana 6awiHm).

KoadduumeHT koppenauum V

1%
BuA, KOHCTPYKLMW M XapaKTePUCTMKa pacyeTHbIX 3HadeHme koapuumenTa ' npua, m
yenosmm <=10 =15 =30 =50 =75

BawHM npu Npon3BoIbHOM HanpPaBAEHUN 0,89 0,83 0,78 0,72 0,68
BeTpa 1 Koseca ob6o3peHuna npu BeTpe,
HanNpPaB/IEHHOM MepPMNeHAUKYAAPHO NAOCKOCTU
Koneca

Koneca o6o3peHuna npu seTpe, 0,95 0,89 0,84 0,80 0,76
Hanpas/IeHHOM BA0/1b NMIOCKOCTM KoJieca

Tabanua b.2



b.2.4. KoadpuumeHtT AMHaMUYHOCTHU 5 onpegensoT no popmyne

e=[1+11w, /a6 ]"  (69)

rae Wo, p - pacuetHoe pasnenue Betpa, KMa;

fl - YactoTa KonebaHuit No Hu3wen M3rMbHON cobCTBEHHON ¢dopme B paccmaTpMBaeMom

HanpasneHun, [u. (Mpumepbl xapaKTepHbix GOpPM COBCTBEHHbIX KosebaHuii Konec 0603peHus
npueegeHbl Ha pUcyHKe b.7);

a - JINHeMHbI napameTp, M, 3aBUCALWMN OT amameTpa D Koneca unm BbicoTbl h BawHU w”
NPUHMMAEMbIN PaBHbIM:

a =0,25h - ana 6awes;
a =D - npu BeTPOBOI Harpyske, AeicTeyloLwein NnepneHaMKyAAapHO NAOCKOCTU Koneca;

a = 2D - npu BETPOBOI Harpyske, AENCTBYIOLLEN BAO/b NJIOCKOCTU KOJieca.

MN3rnbHble dopmbl KonebaHui



KpyTnnbHan popma KonebaHuii

PucyHok b.7. XapaKtepHble popmbl
COBCTBEHHbIX KosiebaHWuI Konec 0603peHus

6.2.5. Mpu NpoeKkTMpoBaHUU Kosiec 0603peHMA HeobXoAMMO Y4MTbIBaTb HEpPaBHOMEPHOCTb
pacnpegeneHus nynbcaumii BETPOBOW Harpy3KM B NJIOCKOCTU KOJECa, a TaKXKe BO3DyXKaeHMe KonebaHni
No KPYTUAbHbIM COBCTBEHHbIM dopmMam (pucyHok B.7). Mpwu HanpaBieHUU BeTpa NepneHAnKyAspHO
N/IOCKOCTM KoJieca HeOBX0AMMO YUMTbIBATb C/ieaytowme A0NONHUTEIbHbIE HAarpy3Ku:

a) B BEPTMKa/bHbIX CTOMKax onop [cM. pucyHOK B.8, a) 1 6)] 4oNONHUTENbHO AEACTBYET KPYTALMIA

moment M, , paccumTbiBaemblii No popmyne

M, =0,15M,  (5.10)

rae Mb - MaKCMManbHbI N3rnbatowmii MOMEHT B CTOMKE OT AEWUCTBMA Harpysku Wp(z) [em.
dopmyny (b.7)];

6) ycmnusa, aeicTeylolmMe B HaKNOHHbIX CTOMKAxX Onop Koaec 0603peHnsa, MMEeKLWMX BHYTPEHHNe
AMaroHanbHble CBA3W, MPUMeEpP KOTOPbIX NpuBeAeH Ha pucyHke B.8, B), HeobxoamMmo yBennuntb B 1,2
pasa.

MprmeyaHue. B anemeHTax onop, BbINOAHEHHbIX 6€3 BHYTPEHHMX CBA3EW, B TOM YMCae B BuAe pepm
BepaHaena (pucyHoK b.8, 6), MOryT BO3HWKHYTb 3HAUYUTE/IbHbIE CTaTUMECKME U AUHAMUYECKME 3D DEKTDI,
CBA3aHHbIEe C KpyYeHWeM Koneca BOKPYr BepTUKaabHOWM ocu. MoaobHble 3ddeKTbl MOryT NpUBoOAUTL K
NOAB/MEHWNIO B 3/1€MEHTaX OMNOpP AOMONHUTE/bHbIX YCUAWI, KOTOpble B ABa M 6osee pa3 NpeBbllLaloT Te,
KOTOpble BO3HWKAOT NpU AEWCTBUM MYNbCALUMOHHOM COCTABAAOLWEN BETPOBOM Harpysku, 3aaBaemoi
dopmynon (B.7).
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PucyHok B.8. XapaKTepHble KOHCTPYKTUBHbIE GOpPMbI
onop Konec obo3peHus

Mpunoxenue B
(o6asaTenbHoe)

MPUMEPBI OMPEAENEHNA HATPY3OK OT CUT UHEPLIMNA
N PACHETOB HEKOTOPbLIX BUAOB ATTPAKLIMOHOB

B.1. Kapycenu

B.1.1. KoHconbHbIe 1 NoABECHbIEe Kapycesnu (cxema - Ha puUcyHKe B.1)



a)— sua cOoky
X

B) — BuA cBEPXY

1 - 0AHOCTOPOHHAA 3arpy3Ka Ha 1/4 nepumeTtpa
B COOTBETCTBUU C 7.5; 2 - 04HOCTOPOHHAA 3arpyskKa
Ha 1/6 nepvmeTpa B COOTBETCTBMM C 7.6; 3 - BbI/IET
rOHZO0/1bl MPY MAaKCUMaIbHOM Yyrie OTKIOHEHUA NOABECKH;
4 - TOYKA NOABECKM FOHAO0/bI

BykBeHHble 0603HaYEHMA U UX MOACHEHUS - B TEKCTE HACTOALLErO NyHKTa.
PucyHok B.1. Cxema Kapycenu

LleHTpo6exKHble CUbl KOHCObHbIX M MOABECHbIX Kapycesnei ¢ BEPTUKabHOM OCbO M NOCTOAHHOM
CKOPOCTbIO BpaLLeHNA PaccunTbIBalOT No GoOpMynam:

mV 2 )
HFL:R—-i—a:Otga;(B'l)
m—or
=—.:(B.2
g ;(B.2)
7-n(R+a)
V=T.(B.3)

[lns onpefeneHus yraa oTKIOHeH!A nogsecku roHaonbl & 1cnonbayot 6espasmepHblii napameTp
g, XapaKTepusylowWwMmii CBA3b PAa3MEpPOB BPALLAIOWMXCA YacTel Kapycean WM OKPYIJIEHHOW CKOpOoCTU



roHaonbl V:

894

R
a= COS(Z+T'Ctg(Z—In—2 . (B.4)

0O603HaueHus, NnpuMmeHeHHble B popmynax B.1 - B.4:

He - LueHTpobeKHas cMna B roHZ0E;

M - Macca roHA0bl, BKAOYan Maccy NaccaxKMpos;
V - OKpY*KHaA CKOPOCTb rOHAON;

R - pagunyc BpalweHus Kapycenn (cMm. pucyHok B.1);
a - BbINET roHA0/ NPpU BPaLLEHUU Kapycenu;

O’ _gec FOHZO0/bl C MaccaXupamu;

| - AnMHa KaHaTa AnA NoABeCcKU roHAObI, M;

&' _yron oTKAOHEHWA NOABECKM FOHAOA OT BEPTUKANM;
g - ycKopeHue cBo604HOro nageHus;
n - yactoTa BpalleHus, 1/muH.

Bmecto peweHna npuBedeHHOro Bblle YPAaBHEHUA Yroa OTKIOHEHMA MNOABECKW FOHAON OT
BEPTUKAN MOKHO OnpeaevnTb B 3aBUCMMOCTM OT YacTOTbl BPALLLEHWUA MO Anarpamme, NpuBeseHHOM Ha
pucyHKe B.2.
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O603HaveHusn - cm. dopmyny (B.4)

PucyHok B.2. lnarpamma ana onpeneneHus
Yyrna OTKNOHEHUA NOABECKU rOHA0AN OT BEPTUKAAN

dnemMeHTbl NOABECKM MOCAAOYHOrO0 MecTa WMAW FOHAOAbI (Hanpwv\ep, 4 uenun, 4 KaHata uau 4
CTep)KHH) n coegunHeHUA AOO0/1KHbI 6bITb pacCinTaHbl Ha BOCNPUATUE KaXXAbiM U3 ITUX 3/1EMEHTOB

'
NONOBUHbI pe3ybTUpylowen Cnabl OT HFL " O .

YcTpoicTBa AN pUKcaUMM Ha MOCAAOYHbIX MecTax TaKMKe [O/KHbl 6blTb paccyMTaHbl Ha
[
BOCMPUATUE Pe3yNbTUPYIOWEN CUAbl OT He w O, duKcupylolmMe yCTPOMCTBA HEeNb3A KpenuTb K
3/1eMeHTam NoABECKM.
[NA KOHCONbHBIX Kapycenei ¢ He6oNbLWOW AAMHOM LENU AOCTAaTOYHO NPUHATbL YrOa OTKNOHEHUS
o — 4 o
nogseckn & =45, 1o ectb He =0" Ecam wa O4HOWN KOHCONW 3aKpemnseHbl ABa PacrnoNOMKeHHbIX

“ ©
pPAOOM CMAEeHbA, AOMNYCKaeTCAa ANnAa oboux CUAEHUN NPUHUMATDL YrON OTKIOHEHUA O = 45 .

Ona petcknx Kapycesneilt ¢ noaBelleHHbIMM GuUrypamu 3sepert UanM ¢ 4em-1mb6o nogobHbIM

o !
AonyCKaeTcA NPUHNMaATb Yrosl OTKZI0OHEHMA NOABECKU a =30 (H FL — 0150 ) i

MoOMeHT BepTMKasbHbIX U TOPU30OHTAIbHbIX HAarPy30K OTHOCUTE/IbHO TOUYKKU A (OCHOBaHMe MaLITbI)

M, paccyMTbIBatOT Mo popmyie

M,=cP(R+h-tga)+(H,-h,-V, X), 8.5



rae C1 - KoapPUUMEHT, yunTbIBAIOWMIA YMCAO 3aHATBIX FOHAON MPU OAHOCTOPOHHE 3arpysKe Ha

1/4 v 1/6 nepumeTpa Kapycenw; sHadenva C1 npusegeHsl B Tabauue B.1;
P - HarpysKa oT NaccaXunpos;
R - cm. dopmyny (B.4);
h - pacctoaHMe OT TOYKM NOABECKM FOHA0/bI 10 YPOBHA 3EMK;

a _cm. dopmyny (B.4);

Hw - CyMMapHas ropmnsoHTasibHasA COCTaB/AOWAA BETPOBOMN HarpysKu;
hw - paccTosiHME OT TOUKU NPUNOXKEHUS HW [0 YPOBHA 3eMAU;

VW - CyMMapHas BepTUKabHasA COCTaBNAOWAA BETPOBOWN HarpysKu;
X - paccTosiHMe OT TOUYKU MPUNONKEHMSA Vw 00 OCY BPaLLLEHUs KapycCenu.

Tabnuua B.1

3HavyeHuAa KoappmuneHToB CubG
4NA cnyvyaeB OAHOCTOPOHHEW 3arpysku



HavmeHoBaHMe napameTtpa 3HayeHune

Obuee Yncno roHaon 4 6 8 10 12 14 16 18 20 22 24

3arpyska Ha 1/4 C, 1,414 | 1,732 | 2,414 | 2,618 | 3,346 | 3,514 | 4,260 | 4,412 | 5,172 | 5,310 | 6,078
unn 3/4 nepumetpa

OKPY»KHOCTH

C 2 2 3 3 4 4 5 5 6 6 7
Kapycenu 2

3arpyska Ha 1/6 C, 1,000 | 1,732 | 1,848 | 1,902 | 2,732 | 2,802 | 2,848 | 3,702 | 3,757 | 3,799 | 4,664
nepumeTpa

ORpy?KHOCTH C 1 2 2 2 3 3 3 4 4 4 5
Kapycenu 2

0O603Hauenus: C1 - cm. popmyay (B.5); C2 - cm. dopmyay (B.7).




Ona obecneyeHns yCTOMUMBOCTM Kapycean MPOTMB ONPOKUAbIBAHWUA HEOBXOAMMO YYWTbIBATb
OAHOCTOPOHHIOW HarpysKy NpW MaKCMMasbHOW 4YacToTe BpalwieHus. [leiMcTBMe BETPOBOM Harpysku
HeobXoAMMO yUMTbIBATbL B Hanbosiee HE6NAronpUATHOM HanpPaBAEHMUMN.

MoMeHTbl OTHOCUTENIbHO KPOMOK onpokuabiBaHua k-k unum k'-k' [cm. pucyHok (B.1, a)] coctasnstor:

- ONPOKNAbIBAOLLNIA MOMEHT

M, =13[P-c,(R+h-tga)-P-c,-e]+1L2[H,-h, -V, (x+€)]. (.6)
Mk,—13{P c,(R+h-tga)-P-c, \/_}+12[H -h, -V, (X+\/_ ](3_7)

rae Co - KoapdULMEHT, yunTbIBAIOLLMIT YNCAO 3aHATLIX FOHAON NPU OLHOCTOPOHHEN 3arpy3Ke Ha

1/4 v 1/6 nepumeTpa OKPY>KHOCTU Kapycesn; 3HaYeHns C, npueeneHbl B Tabanue B.1;

€ - PAacCTOAHME MeXKAY LLEHTPOM MauYTbl U KPOMKOM ONPOKNABIBAHUA,
ocTanbHble 0603HayeHuA - cm. popmyny (B.5);

- cTabunmsnpyowmn MOMeHT

Mst = ZGe ; (B.8)

e
My =ZG$,(B.9>

roe G - BeNIMUYMHaA, NpeacTaBaaolan coboli MMHMMaNbHbIN rapaHTMPOBaHHLINA Bec (Hanpumep,
YUYUTBIBAETCSA BEC APEBECHHBI B CYXOM COCTOAHMUM).

Heo6x0aMMO, 4TO6bI BbINONHANMNCH YCAOBUA: My =M, , My 2 M,
Mpy Hanmumm 18 n 6onee cMAeHWn, PaBHOMEPHO PACMO/OMKEHHbIX MO MePUMETPY Kapycenu,

obecnevyeHune YCTOVILIMBOCTM npoTnB ONpPoKMAbIBAaHUA B pAde CNy4YaeB MOXKET OKa3aTbCA pellarolmnm
d)aKTOpOM. B atux cayyaax HeO6XO,EI,VIMO npoBecTn ,CI,OI'IOﬂHVITeﬂbeIVI pacyeT onpoKuAabiBakolero

MOMEHTa Mkmax " Mk’max no popmynam:

Mmax =[P-C3(R+h-tga)—P-c,-e]+1,2[H,,-h, -V, (x+e)]. 5.10)

e
Mk,maxz[P -C,(R+h-tga)—-P-c, \/_}+12[H -h, -V (x+$)](3_11)

rae C3 n C4 - KO9¢¢MLI,MEHTbI, yyuTbiBarowme YMUCNAO 3aHATbIX rOHOON NpU OAHOCTOpOHHEﬁ

3arpyske Ha 1/2 nepumetpa kapyceaw (sauenns Cs u C4 npusesersl B Tabnuue B.2);

OCTanbHble CMMBOAbI - cM. dopmynbl (B.5), (B.6) 1 (B.7).



Tabnuua B.2

3HaueHua koadpduumentos C3 u C4
ANA cnyvaeB OAHOCTOPOHHEN 3arpy3Ku



HanmeHoBaHMe napameTpa 3HaueHune
Obuee Yncno roHaon 18 20 22 24 26 28 30 32 34 36 38
3arpyska Ha 1/2 C, 5,76 6,39 7,03 7,66 8,30 8,93 9,57 10,20 | 10,84 | 11,47 | 12,11
nepumeTpa Kapycenm
C, 9 10 11 12 13 14 15 16 17 18 19

O603Hauenusa: Cs3, C4 - cm. dopmynbi (B.10) v (B.11).




B aTom C/lydae TaKXXe OO0/1XKHO BbINO/MTHATLCA yCnhoBue:

M >M,,., M,>M

kmax , k'max -

Ecnv npu ogHOCTOPOHHEN 3arpyske Ha 1/4 nepumeTpa Kapycenum OMpOKUAbIBAOWMIA MOMEHT

MPEeBbLICUT CTaBUANZUPYIOLLNI MOMEHT M st / Mk <lymu M st’/ M < 1, HeobXxoAMMO nNpeaycMoTpeTb

AONO/IHUTE/IbHbIE MEPbI ANA npeaynpexXXaeHna onpoknabiBaHUA, Hanpmumep, YCTaHOBUTb NMPOTUBOBECHI
U aHKEPHOE 3aKpenaeHne.

Mpu pasmelleHUN aHKepOB Ha KOHLAX KpecToobpasHoli onopbl, HaxoAALWENCA Ha 3em/e,
pacyeTHasa Hecyllaa cnocobHocTb aHKkepa D (cm. pucyHoK B.1 a) AonkHa BbITb He MeHee onpeaensiemon

no popmynam (B.12) BepTMKanbHOM COCTaBAAOLLEN ZV :

M, —
2b’

_Mk_M

ZV L <7 yan ZV = L<Z , (B.12)

roe Z - pacyeTHaAa HecywaAn CNOCO6HOCTb aHKepa, onpegensaemas cornacHo Npunoxxexuto E;

Zv - YCUIME Ha aHKep OT OMPOKUAbIBAIOLLLEN HArpy3KM B KPaMHEM TOUKe;

b n b' - pacctosHne mexay aHkepamu;

Mk, Mk’, Mst, Mst' - no ¢opmynam (B.6) - (B.9).

Mpwn NOoCTpOEeHUN pacueTHoﬁ CXeMbl HGOGXOAVIMO y4yeCTb BO3MOXHOCTb CYyLLEeCTBEHHOIO
yBennyeHna mMmomeHTa OTHOCUTE/NIbHO OCHOBAHMA Ma4Tbl BCnedcTBue OTKZIOHEHMA OT BEPTUKA/INM OCU
BpaweHnAa n3-3a HETOYHOCTU YCTaHOBKU UK NPOCadKu 6EC¢YHA3MEHTHbIX Oonop aTTpakymnoHa.

B.1.2. Kapycenu c HECKONIbKMMM BUAAMW BPALLEHUA

B.1.2.1. lna Kapycenen, ABMKYLLMECA YAaCTM KOTOPbIX MOTYT BPALLLATLCA BOKPYT HECKO/IbKMX OCel B
Pa3INYHbIX NIOCKOCTAX, CAeAyeT BKAOUYUTL B PacyeTbl BCE BO3HMKAlOLWME HArpysku. [aa 3afaHHbIX
YFJI0BbIX CKOPOCTEN OMNpeaensaioT LeHTPObeXHble CWAbl, CUAbl Pa3roHa W TOPMOXKEHUA, CAyYalHo
BO3HMKalOWMe yAapHble Harpysku. Cunbl Kopuosnuca cnesyeT yuuTbiBaTb B TeX CAy4asX, Koraa
N3MEHAETCA HanpaBAeHWe O4HOM MU HECKOIbKMX OCEI BPaLLEHMA U BO3HUKAIOT TMPOCKOMMUYECKME CUbI.

[na kapycenew, roe BpalleHWe NPOUCXOOMT C NMOCTOAHHOM YI/I0BOW CKOPOCTbIO, M pacyeTHas
MOZe/1b BPALLAIOLLENCA KOHCTPYKLMM MOKET bbiTb NpeacTaB/ieHa B BULE OCECUMMETPUYHOTO TBEPAOIO

Tena BpalLeHMA, TMPOCKOMUYECKMI MOMEHT M, PaccymMTbIBAIOT N0 popmyne
H 2
M, :Slna[|3a)-a)p +(;-1,) o, COSa} ,(B.13)
rae o . yron mexagy ocAaMmu spalleHna n npeueccuu,

|3 - MOMEHT nHepuunmn Ban.LaPOU.LEVICH KOHCTPYKUUUN OTHOCUTE/IBHO CBOEel ocK BpaleHunA,;

|2 - MOMEHT nHepuunmn BpaLLl,aPOLLI,et/‘ICﬂ KOHCTPYKUUUN OTHOCUTENIBHO OpTOI'OHaﬂbHOl\/II ocu;

w . yrnosaa CKOpPOCTb OTHOCUTE/IbHO OCU BPaLUEHUA;



@y - yrnosas cKOPOCTb NpeLLeccuin.

CHEAVET MMETb B BMAOY, 4YTO 3HaA4YeHUA o n a)p

oTpuLaTeIbHbIMK (COrNacHO NpPaBuay NPaBON PyKu).

B c/iyuae, Korga BpaLLatoLanca KOHCTpyKums mogennpyertcs naockoctbio m & = 907, nonyuaercs

cneaytollee ynpoLleHHoe ypaBHeHue:

Mpumep onpeaeneHma rMPOCKOMUYECKOr0 MOMEHTa TBEpAOro Tesa M OnucaHuWe MoBeAeHMA
BPALLAIOLLLEICA KOHCTPYKLMM ¢ 12 KOHConAMM, noBopauunsatoLLeiica Ha yron & ¢ yrnosoit ckopoctbio @

M, =lLo- o, {14

, NpuBeaeH Ha pUcyHke B.3.

a) cxema nepemelleHns Tena

MmoryT ObITb MONOKUTENbHBIMW NN

\ MosopoT Aucka

OTHOCWTENLHO
HenoapwkHOro LieHTpa O

R
ILI‘-
\ |-L‘° : LLm
LLmV &
. \Harpyaka, neiicTaytolas
== f Ha KOHCOMNM
@ o L\
3 11
(o]
Mosopot ancka A i‘ o
OTHOCHTENBHO 2 [ _—"12 'S
w

NOABUAKHOIO LeHTpa M



0603HayeHuA:

D - KpyTALWMI MOMEHT; dD - U3MEHEHME KPYTALLErO MOMEHTA;

M kr - TMPOCKOMUYECKMIA MOMEHT; M - NOABUKHbIN LLEHTP BPaLLEHUS;
O - HEMNOABUMKHbIM LEHTpP BpalLeHun; R - oanHa KoHconu;

Ri - pPacCToAHME MeXAY KOHLOM KOHCOJIM U OCbto, COEAMNHAIOLLIEN
noasuXHbIN (M) n HenoasuKHbIM (O) LeHTpbI BpalLeHus;
@ _yrnosas CKOPOCTb OTHOCUTE/ILHO MOABUKHOMN OCK BPALLEHWS;

@y - yrnosasa ckopocTb npetieccun; & - yron npeueccuu;

Fi - HarpysKa Ha Ka*Kayto KOHCO/b

PucyHoK B.3. MOMEHT nHepuumn TBepaoro Tena
M nccnefoBaHWe MexaHM3ma NOBOPOTA ANCKA € 12 KOHCoNAMM,

Bpallarouieroca c yrnosoﬁ CKOpPOCTbiO o n oaHoBpeMeHHO
noBOpayvYMBatoOLWEeroca Ha yron o

Harpy3ska Ha Ka)Xaylo KOHCO/b Fi, Bblpa)KeHHaA Yepes TUPOCKOMUYECKUIA
paccuutbiBaeTca no dpopmyne

R
F=M, ——
i kr 2
> R?.(8.15)
i
roe Ri - PACCTOAHMA MEXKAY KOHLLAMM KOHCOMN M OCbto (CM. PUCYHOK B.3).

B.1.2.2. Kapycenu, Bpallatowmecs To/bKO B OAHOM NAOCKOCTH

MOMEHT,

Ecnn Kapycenb coBepliaeT ABUXKEHUE B OAHOI‘;1 N/TIOCKOCTUN U BpallaeTca C NOCTOAHHOM CKOpOCTbiO
OTHOCUTE/NIbHO TOJIbKO ABYX MNapaniesibHbIX ocen, To abconoTHble 3HAYeHUn CKOpPOCTN N YyCKOpeHuA
HEO6XOAMMO paccynTbiBaTb C y4€eTOM OTHOCUTE/NIbHOIO ABUXEHUA U KOPUOJINCOBLIX yCKOpEHMﬁ (CM.

pUCYHOK B.4).

Bua csepxy



0O603HaueHna: M - ABMXKYLLMACA LEeHTP BpaLLeHus;
O - HenoABUXHbI LeHTp BpalleHus; R - paauyc BpaleHMa TOYKUM m
OTHOCUTENbHO TOUYKK O; a - paanyc BpaleHNa TOUKM M
OTHOCUTENBLHO TOYKK M; b - ycKopeHue; e - paanyc BpalleHna

TOYKM M oTHOCUTENBbHO TOYKK O; a)l -yrnosana CKOpoCTb

OTHOCUTENBHO TOYKU M; @y - yrnoBas CKOPOCTb
OTHOCUTENBHO TOYKM O

MHAEKCbI CKOPOCTEN M YCKOPEHWNI 03HavatoT: f - 419 OCHOBHOIO ABUMKEHWA, I' - ANl OTHOCUTEIbHOTO
ABUNKEHUSA, C - AN KOPMOANCOBA YCKopeHua. s BennynH bes nHaekca 6epyt abcotoTHble 3HaYeHMS.

PucyHoK B.4. CKOpPOCTU 1 YCKOPEHWNA MATEPUATIbHOMN TOUKM
maccor m

KOMMNOHEHTbI CKOPOCTN MaTepMaNbHON TOYKM M U Pe3yNbTUPYHOLLEN CKOPOCTU PACCYMTbLIBAIOT MO
dopmynam (B.16) - (B.20):

(B.16)

R= \/[e+ a—(a—acosp] +(asing)? = \/ez +2eacosp+a’ . (B.17)

Vi, =V, sing;

Viip =1V, COSg;

Vi, =+V;siny; [ (818)
Vi, =—Vcosy,



asing

siny = ,
A Je?+2eacosp+a’’

e+acosg

Cosy =
\/ez +2eacosp+a’

Pe3ynbTUpyloLLee 3Ha4YeHNE CKOPOCTH:

V= \/(ZV[ )+ OV l%)2 .(B.19)

HanpaeneHue pesynbTupyloLiel ckopoctu V:

Lo
Ctgs = V—(p (cM. p1cyHoK B.5) (B.20)
Log

PucyHok B.5. PasnoxkeHune ckopoctun V

YcKkopeHus (cM. pUcyHoOK B.6) paccumnTbiBatoT no popmyne

b=Dbs +br +bc;

b, = Re?;

b, =aw/;

b. =2wV,; (8.21)
b, =b, —b, + b, cosy (mopmansnas);

b, =b, siny (TanrennuaneHasn);

b=4/b’+b? . (8.22)



tgd =——

?M
PucyHoK B.6. HanpaBneHue yckopeHua b

Ona onpepenerHuna Hopmaanoﬁ n TaHFEHLI,MaanOﬁ COCTaB/IAOWNX YCKOPEHUA b MCNONb3YIOT
COOTHOLWEHMNWA, BbiTEKAOWNE N3 I'IOCTpOEHMVI Ha pUCyHKe B.4:

Rsiny =e-sing , Rcosy =e-cosp+a (g 23)

e-cosp+a

rne siny/:%singo n COSy = -

M3noxKeHHoe Bbille pelieHue AeﬁCTBMTEI'IbHO, Korga 601 n 6()2 MMelOT pa3Hble HanpasaeHua. Ecam

@, umeer TO ke HanpasneHue, uyto u @, HanpasneHue bc OOMKHO 6biTb M3MEHEeHO Ha
NPOTUBOMOOXKHOE.

B.2. KaTanbHble ropbl ¢ TPAHCMOPTHbIMU CPeaCTBaMM HA Pefibcax
B.2.1. PenbcoBbiii NyTb

CxeMbl penbcoBOro NyTu KaTasabHOM ropbl € YKasaHWeM AEeMACTBYIOLWMX CUN M MAPaMeTPOB ABUMKEHUA
npeacTassieHbl Ha pUCyHKax B.7 n B.8.

BepTMKaJ’IbHOE cevyeHune



Ocb penbca

Bwua ceepxy

QOck penbca
c, v =P

1¢

PucyHok B.7. BepTuKanbHoOe ceyeHune
W BUA, CBEPXY PENbCOBOM KOEU



PucyHok B.8. lonepeyHoe ceveHune penbca
C HeCcylwMMUn N Hanpasaawnwmnmmy Konecamum

MpoaonbHbIA YKNOH PEenbCcoBOro NyTWM AOJKeH ObiTb OrpaHuyeH Takmm obpasom, 4ToObI
pesynbTUpyowas cuna, nepneHaMKynapHas K penbcoBomy nyTu, 6bina He meHee 0,2g B camom
HebnaronpuATHOM C/y4ae. ITO YC/IOBUE [JOMKHO BbIMNOAHATLCA AN TPAHCMOPTHOMO CPeACTBa,
OBVXKYLLEroca ¢ camol 6onbloi CKOpoCTbio. Ecan pesynbTUpylolas Ccuia MeHblle YKa3aHHOoro
3HaYeHMWA, TO NACCaXKMPbI AOMKHbI BbITb HaZEXHO 3adUKCMPOBAHbI HA CUAEHUN.

Ona onpepeneHna yrna o nonepeyHoOro HakK/I0OHa penbCa, NPU KOTOPOM nonepeyvyHaa Cuia

CTAHOBMTCA PaBHOW HY/O (B 3aBUCMMOCTM OT 3HAYEHUA CKOPOCTM TPAHCMOPTHOTO CPEACTBA), MOMKET BbITb
Mcnonb3oBaHa cneaytowan ¢opmyna:

2 2
v
tga = cos’ y

v’ (B.24)
R, gc037/+R— '

Vv

rae v - CKOpoCTb TeNeXKu,

7 - NPO#ONbHBIN HAKNOH Penbea;
R, - pagunyc KpUBM3HbI B TOPU30OHTaNIbHOM NOCKOCTY;
R, - pagmnyc KpMBM3HbI B BEPTUKANbHOM NIOCKOCTU (MAKOC - BNAAWHA; MUHYC - NUK).

Yron & cneayet U3MepaTb Nog NPAMbIM YI10M K Rh W K penbcy. 3HaK "natoc” npumeHsaeTcs, ecau



BepTUKa/ZibHaA COCTaBaAlOLW,aA LI,EHTpO6E)-KHOVI CUNbI Cv NPUXMUMaET TPaHCNOPTHOE CPeAacCTBO K KoJee,

3HaK "MuHyc" - ecnm Cv OTPbIBAET TPAHCMOPTHOE CPEACTBO OT KOJIEU.

MaKcManbHbIA NONEPEYHbIN HAK/AOH PesbCOBOrO MyTUM B MECTax, rAe CyLLecTBYeT BEPOATHOCTb
MOJIHOM OCTAHOBKM TeNeXKM (Hanpumep, Ha NpesoxpaHUTENbHbIX TOPMO3ax), JOMKEH ObITb He Bonee
25°. CKOpOCTH, YCKOPEHMA U Cu/bl MOTYT BbiTb onpeaeneHbl gns LeHTpa macc no ¢opmyne (B.36). Mpwu
HaIMYMMU HECKONIbKUX COEAMHEHHbIX TPAHCMNOPTHbIX CPEACTB ClefyeT yyuTbiBaTb ABUXKEHMEe obLuero
LeHTpa macc.

B popmynax (B.24 - B.36), Ha pucyHKax B.7 n B.8 ucnonb3osaHbl cneaytolime o6o03HaYeHus:

a - WMpUHA Konewu;

€ - paCCToAHne 00 UEeHTpPa TAXKECTHU;

g - YCKOpeHune CBO60,CI,HOI'O nageHunaA;

a . TEOpETM‘-IECKVIﬁ nonepequu‘/'l HAK/IOH penbCa;

,B - PaKTUYEeCKN nonepeYyHbl HaKAOH pPenbCa;
V- NPOAONbHbIA HAK/IOH PenbCa;

O - yCTaHOBOYHbIN YTON HANPABAAKOLMX POSUKOB;

R, - BEPTMKaNbHbIN paanyc ocun penbca (Natoc - BnagnHa, MUHYC - NoAbeMm);

Rh - FOPU30HTANbHbIN PagnyC OCK PeNbCa;

iRV - BEPTUKaNbHbIN pagnyc LeHTpa TAMKECTHM (NoC - BNaguHa, MUHYC - Nogbem);
Rh - TOPU3OHTA/IbHbIN PagnyC LLEHTPA TAXKECTH;

Cv - BEPTMKa/IbHAA COCTABAAIOLLAA LLEHTPOOEKHON CUbI;

Ch - TOPM30HTANbHAA COCTABAAIOLWAA LLEHTPOBEKHOM CUAbI;
F - pe3ynbTupyowas HarpysKa;
V - HarpysKa oT F, aeicTeytowan nepneHamKyaapHO PeabcoBomy MyTu;

H - Harpy3Ka oT F, geiicTBytowWwan B N0CKOCTM PeibCoOBOroO NyTH;

Hy - koaddULMEHT TpeHUA Mexay HecyLMMM (OCHOBHbBIMM) KO€CaMU U PeNbCOBLIM MyTeMm;

H1 - KoapDMUMEHT TpeHNA MexKay HanPaBAAIOLWMMM KONECAMWN U PEbCOBLIM MYTEM;

f - nneyo cunbl TPpEeHUA,

Hy - ko3dPUUMEHT TPEHMA NOAWMNMHUKOB;



A - naowaab NPoeKLMnN NOBEPXHOCTM TE/IEKKU, B3aMMOAENCTBYIOLLAS C BO3AYLUHbIM MOTOKOM;
Cr - K03ddUUMEHT, yunTbiBatOWMn popmy;

hl - NOAbEM TOYKM 1;

hz - NOAbEM TOYKM 2;

h - pa3HocTb BbICOT: h,—h, ;

O - Harpy3Ka TPaHCMOPTHOro CPe/CTBa, BKAKOYAA HarpysKy OT NaccaXunpos;

m - MacCCa TPaHCNOPTHOIO CpeacTBa, BK/IK0OYAA MACCy NaCCa*KNpPos.,

D1 - AMameTp OCHOBHOrO KoJeca;

Dz - AMaMeTp HanpaBAAIOLLErO KOMeca;

d1 - AMaMeTP OCM OCHOBHOIO KoJeca;

dz - ANaMeTp OCU HaMpPaBAAIOLLErO KOeca;
V] - ckopocTb B Touke 1;

V, - ckopocTb B TOuKe 2;

Vin - cpeaHan ckopocTb;
| - paKTMUeCcKan A41MHA PeNbCoBOro MyTW OT TOYKKU 1 10 TOUKK 2;
p - NNOTHOCTb BO3A4yXa.

Paanycbl KpMBM3HbI PACCHUTLIBAIOT MO GOPMYIaM:
R,=R,—e-sinj;(s.25)
I:av = Rv —€: COSﬂ . (B.26)

MpumevaHune. B mecTax, rae Koses MMeeT KpyTble NoBopoThl, popmybl (B.25) 1 (B.26) moryT cTaThb
HETOYHbIMM 1 NoTpebyeTca bonee TOYHAA OLLEHKA.

CKOPOCTH, CUAbI U COOTBETCTBYIOLWMI MM HAK/IOH Penbca PacCcyMTbIBatOT No GopmMynam:

e
g’ (B.27)

V2
C = mR—m; (B.28)

Vv



2 2
V2 cos? y
C,=m-=, n i (8.29)
h
V., +V
V= 12 % . (8.30)

F = \/O(Cos;/+CV2 +C?) ; (B.31)

V =Fcos(a—f) ;.32

H =Fsin(a- ) ; 8.33)

KoHcynbTaHTIAKOC: NnpumeyaHue.
Hymepauma ¢opmyn AaHa B COOTBETCTBUM C OPMUMANbHBIM TEKCTOM AOKYMEHTA.

V2 cos’ y

—.
R, (g cosy + \lg“j (B.24a)

1

tga =

KoadduumeHTbl TpeHUA paccunTbiBaloT No Gopmynam:

_2f
Hy Dl;(B.34)
o_2f

Hq D, . (B.35)

Bce cunbl oTHECEHbI K cepeauHe oTpesKa NyTu, AJnHA KOTOPOro He A0J/1XKHa NpeBbIlaTh 5 m.

| d, )2l H| (= d, )2l
vi=vi+2gh—c Apv: ——| w + 1, —= |=—(V +|H|tger) — ——| u, + 1, == |—
2 1 g f APV, m (/‘1 M Dljm(v | | ga) 0085[#1 Hy Dzjm . (B.36)

Mocne NnoacTaHOBKM BCeX 3HaAUYeHu B popmyny (B.36) nonyumm:



I V2 V2 .cos® y
vi=v?+2gh-c,Apvi—— [|O-cosy+m-—2 | +| m—>—" 72 | x
2 1 g f AP " V4 Rv Rh
2 2
xCOs| arctg Vin 1 COS 7 —— B |x M+yz% 2l
m
R, g-cos;/Jr\F/Qm !

2 2

1 v
——,O-cosy+m-—"1| +| m
Coso R, R,

V2 .cos’y

xsin| arctg ~—B |

— 2
X ,u1+,uz% %I—tgé O-cos;/+m\é—"‘ + ~ R
2 v h

V2 -cos’ y

x sin| arctg —~ — B || yl+y23 HI (B.36a)
R, g-c037/+\F/{m

1

Bbluncnenua no dopmyne (B.36a) NpoBOAAT UTEPaLMOHHBLIM METOAOM, Mpuyem 3HaueHue Vp

onpepensatoT no dopmyne (B.30). Ha nepsom ware utepauum sHaderre Vm MOXKET 6bITb MPUHATO PaBHbIM
v,

MocKobKy KO3G MUMEHTbI TPEHMA MOTYT CUAbHO MEHATHLCA MO BE/IMYMHE B NpoLecce paboTbl U B
3aBMCMMOCTM OT OCOBEHHOCTEN KOHCTPYKLMM, YNCTOTbI MOBEPXHOCTM PE/ibCOB M MOrofdbl, HEO6X0ANMO
M3MepuTb GaKTUUYECKME CKOPOCTU M yCKopeHuA. He O0/XHO BbiTb CYLLECTBEHHOIO PACXOXAEHMA C
pacyeTHbIMM 3HauyeHuamu. [na pacyeTa Cwu, OEWUCTBYIOWIMX Ha OTAE/bHOE Ko/seco, Heobxoanmbl
AOMNOHUTENbHbIE AaHHble. [11A CKOPOCTHOM KOoMeu C KPYTbIMU METAAMM UAWU CNMPaNiMmmn Heobxoanmmo
YUMUTLIBATb ANHAMMUKY.

B.2.2. Hecyww,aa KOHCTpYKLUMA

Mpu pacyeTax MO6MAbHBIX KaTanbHbIX rop (C 6echyHAaMEHTHbIM ONMPaHNEM) BO3MOKHYIO 0CaaKy
KOJIOHH HEOHXOAMMO YYUTbIBATL MyTEeM YMeHblueHUA Ha 50% pacyeTHOro 3HaYeHUA MOMEHTa Ha ornope,
a yBe/IMYeHue BbICOTbl KOJIOHHbI HEOOXOAMMO YYUTbIBATL MYyTEM YBENNYEHUA Ha 25% 3HaUYeHUA TOTo ke
MOMEHTA. YBEe/IMYEHNE NN YMEHbLLEHME 3TUX MOMEHTOB C/leAyeT YYUTbIBATb NPW PacyeTax Ha yCTanoCTb.

[nA onopHbIX KOJIOHH 6e3 peknaMHOro 0dOPMNEHMSA U YKPALLEHWUI, NOAAEPKUBAIOLLMX 3aMKHYTbIN
PenbCoBbIN NYTb, NPY NPOBEPKE YCTOMYMBOCTU M YTPO3bl CKONIbXKEHUSA OLEHKY BETPOBOM HAarpy3Kn MOXKHO
He BbIMO/HATD.

O6bl4HO He MPOBEepPAIT aTTPAKLUMOHbI Ha YCTOMYMBOCTb K OMPOKWABIBAHUIO MO BO3AENCTBMEM
BETPOBOW Harpysku, €c/iM TO/IbKO He MOTYT BO3HWKHYTb 3HAuWTe/IbHble TOPU3OHTA/IbHbIE CWUAbI,
06ycnoBaeHHble 0CO6EHHOCTAMMU GOPMbI UAN UCKAOUYUTENBHO 6OMbLION NAOWAAbI KOHCTPYKLMU, UK
ee obopmneHmem (geKopaumm, OCBETUTEIbHbIE NaHean U T.M.).

B.3. Kauenun



B.3.1. Obuwme nonoxkeHus

O6bIl4HO Kauenu PaCCHNTBLIBAIOT HA Yrosl OTK/IOHEHUA He 6onee 120° oT NonoxKeHun paBHOBECUA.
Ona petcknx Ka‘-IEJ'IEﬁ, Y KOTOPbIX PaCCTOAHME OT HNXKHETO Kpad roH40/1bl 40 OCKU noABeCa He NpPeBbIWAET
2 M, MaKCUMa/bHbI Yyron OTK/I0OHEHUA He JO01KEH NpeBbIWAaTb 90°.

Onsa pacyeta Kayenei ¢ NosHbIM NEPEBOPOTOM HEOOXOAMMO MPUHUMATb MaKCMMANbHbIN Yron
OTK/IOHEHUSA paBHbim 180°.

Ona Kayenen c NONHbIM MEPEBOPOTOM WM MPOTMBOBECOM M3ObLITOYHbIN BEC FOHAOMbl AO/KEH
YUYMTBIBATLCA B KaXKA0M C/lydae Kak OAHOCTOPOHHASA neperpysKka B fobaBaeHne K Becy NacCcakMpos.

Mpegnonaras, YToO OCHOBAHWA CTOEK HAXOOATCA B O4HOM M TOW Ke rOPU30HTaIbHOM MJOCKOCTU U
YTO Yro/Nl HaK/NOHa CTOEK OAMHAKOB, MOMKHO MPUHATb CAEeAYHOLWMI YNPOLLEHHbIM MeToh pacyeta gas
0b6bIYHbIX Kayenen-noaoK (cm. pucyHok B.9).

0O603HaueHMA: G - NOCTOAHHAA Harpy3Ka OT HEMOABMKHbIX
3/1€MeHTOB (0Nopbl, OCb, NOALWMUMHUKKM) (€CAN Kayenn ycTaHOBAEHbI
Ha nnaTdopme, TO ee COBCTBEHHbI BEC MOKET BbITb BK/IIOYEH
B 3Ha4YeHne G TONbKO NPU YCA0BUM, YTO NaaTdopma NPoYHO
NpPUKpenaeHa K onopam 1 MOHTUPYETCA COBMECTHO C HUMM);

W - BeTpoBas Harpyska; S - pagnanbHasa cuna gna MaaTHUKa,
3KBMBAJIEHTHAA pacKaumBatowerica roHgone; Huv -
ropu3oHTasIbHas M BepTUKa/IbHasA COCTaBAAOLWME pagnanbHOM
cunbl S; | - paccTosiHWe mexKay onopamu; h - BbicoTa Kauenew;

hW - BbICOTa TOYKUN NPUNOKEHNA BeTpOBOVI Harpys3ku; o . yron

HaK/1I0Ha onop, 0 - Yyrosn oOTKIOHEHUNA TOHA0/bl,; Hmax -

MaKCMMa/bHbIY Yo OTKNOHEHUS FOHAO0/bI; a-a - IMHUSA
3aKpenneHus onop; Z - ycunauve, gencreytowee
B OCHOBAHWK ONopbI

PucyHok B.9. Kauenu tuna "/logka"



Bo BpeMA paCKkayvymBaHMA BO3HUKAIOT caieaylowmne Cuabl:

H - rOPU30HTaIbHAA COCTaBNAOLWaA pap,maanoi/'l ChAbl, paccynTbiBaeman no d)opmyne
H =Q(3cosd—2c0s6,,,)sind(r/k)* . 8.37)
V- BepPTUKa/ZIbHaA COCTaBIAOLWAA pa,ﬂ,MaﬂbHOVl CUNbl, pacCynUTbiBaeman no d)opmyne

V= Q[(3cos€— 2€080,,,)c0sO(r /1K) +{1—(r/ k)z}] (8.38)

roe Q - cobCTBEHHbIN BeC ABUMKYLLMXCA YacTell U BpemeHHaa ABUMMKYLLAACcA Harpyska (roHaona-
CBA3M-NaCCcaXKmnpsbl);

O - yron OTKNOHEHWA FOHAONbI;

0

max - MaKCMMa lbHbI YO OTKNOHEHWUA TOHAObI;
r - pagmanbHOe PacCcTOAHME LLEeHTPa MacC OT OCU BPaLLEHWUs;
k - paauyc BpalLeHMA BCeX 3/IeMEHTOB Kaueneil BOKPYr ocu.

Ecnv HeT npoTuBoBeca, M Kayenu NPeacTaBAAlOTCA Kak maTepuanbHas Todka, a r/k = 1, To
aevicteytowme cunbl S, H, V paccuntbiBatoT no popmynam:

S =Q(3cost—-2co0sd,..) : (8.39)
H=S-sin@;
V =S.cos@,
rae S - pagvanbHas cuaa ANA MasTHUKA, 9KBUBANEHTHAA PacKkauymBaloLencs roHaone;
H - cm. dopmyny (B.37);
V - cm. dopmyny (B.38).

B Taﬁnwu,e B.3 3HauyeHua cun, nony4yeHHbleé Ha OCHOBaHUW BblWenpuBegeHHbIX d)opmyn ana
KonebaHui MaTepmaanon TOYKM NPUN Pa3HbIX yrnax OTKNIOHEHUA, YKa3aHbl AN1A MaKCMMaAJIbHbIX YIrnoB

OTK/NOHEHUA TOHA0NbI (Hmax) OTHOCUTENIbHO MO/I0XEHUA NOoKoA, paBHbix 90°, 120° n 180°.

Tabnuua B.3

3HayeHuA cun, AEﬁCTBYDMMX B 3/1IeMeHTax Kayenei
NpPU PasINYHbIX YyrnaxX OTKIOHEHUA rOHA0/1bl



0. =90°

Yron oTKNOHEeHMUA

3Ha4YeHUA COOTHOLWEHNA BENNYUNH

rongonsl & s/0 V/O H/O
90° 0 0 0
80° +0,52 +0,09 +0,51
70° +1,03 +0,35 +0,96
60° +1,50 +0,75 +1,30
50° +1,93 +1,24 +1,48
45° +2,12 +1,50 +1,50
40° +2,30 +1,76 +1,48
30° +2,60 +2,25 +1,30
20° +2,82 +2,65 +0,97
10° +2,96 +2,91 +0,51
0° +3,00 +3,00 0

0., =120°
V0N OTKJIOHEHMSA 3Ha4YeHUA COOTHOLLEHMUA BENUYUH

rongonsl € s/0 V/0 H/O

120° -0,50 +0,25 -0,43




110° -0,03 +0,01 -0,02
100° +0,48 -0,09 +0,47
90° +1,00 0 +1,00
80° +1,52 +0,27 +1,50
70° +2,03 +0,69 +1,90
60° +2,50 +1,25 +2,16
50° +2,93 +1,88 +2,24
40° +3,30 +2,53 +2,12
30° +3,60 +3,11 +1,80
20° +3,82 +3,59 +1,31
10° +3,96 +3,90 +0,69

0° +4,00 +4,00 0

0.« =180°
V0N OTKJIOHEHMS 3Ha4YeHUA COOTHOLLEHMUA BENUYUH

rongonbl & s/0 V/0 H/O

180° -1,00 +1,00 0
170° -0,96 +0,94 -0,17
160° -0,82 +0,77 -0,28
150° -0,60 +0,52 -0,30




140° -0,30 +0,23 -0,19
130° +0,07 -0,05 +0,05
120° +0,50 -0,25 +0,43
110° +0,97 -0,33 +0,92
100° +1,48 -0,26 +1,46
90° +2,00 0 +2,00
80° +2,52 +0,44 +2,48
70° +3,03 +1,04 +2,84
60° +3,50 +1,75 +3,03
50° +3,93 +2,53 +3,01
40° +4,30 +3,29 +2,76
30° +4,60 +3,98 +2,30
20° +4,82 +4,53 +1,65
10° +4,96 +4,88 +0,86
0° +5,00 +5,00 0




Cunbl, fencTByOLWME HA OMOPbI, PACCYUTLIBAKOT MO GOpPMyNam:

G
D, =—— (B.40
¢ 2cosa , (B40)

roe Dg - CKMMalOLLLEe yCuAne B onopax;
G - cuna cobcTBeHHOrO Beca;
& _yron HaknoHa onop.

1/ V H

Di=—-| —+—, (8.42)

2\ cosa Sina

roe Df - LEeHTpObEXKHas cuna;
V - cm. dopmyny (B.38);

H - cm. popmyny (B.37);

a _cm. dopmyny (B.40).

MaKcumanbHOe 3HayeHue Cuibl, AEVICTBVPOU.LGVI Ha onopy, Df onpegenarnT U3 CoOOTHOLWEHUA

Df /10 Pa3/INYHBIX YrI0B OTKNOHEHWUA C WMCMONb30BaHMEM COOTHOWeHWi BeanymH V/O n H/O no
Tabnuue B.3 [rge O - cm. popmyny (B.38)].

Pacuet no popmyne (B.41) npeanonaraeTt Hanuume sppeKTMBHOro HeaePpopMUPYEMOTO KpenaeHus

OCHOBaHMI CTOEK. B NpOoTMBHOM c/ly4ae 3HavyeHue Df [O0MKHO BbITb YMHOXKEHO Ha KoadduLumeHT 2.

BeTpoBylo HarpysKy, AeMCTBYHOLLYIO Ha CTOMKM, D, paccyMTbIBalOT NO popmye

> W-h

= =, (B.42)
l-cosa

w

roe W - obwas BeTpoBas HarpysKa;

hw - BbICOTA TOYKM NPUNONKEHUSA BETPOBOW HArpysKu;
| - paccTosiHMe mexay onopamu;
& - cm. dopmyay (B.40).

Mnowaab, Ha KOTOpPYyl AeNCTBYeT AaBieHWe BeTpa, ANA FOHAO/bI C MaccaXMpamu MOXKHO
NpMbAN3UTENBHO NPUHATL paBHOM 1,2 M2, y4UTbIBAS, YTO BETEp AENCTBYET NepneHANKYAAPHO ANs Bcex

NOJIOXKEHWN Kauenel B Anana3oHe 3Ha4YeHul yria 0 o10° go 60°.

I'Ipe,a,nonaraeTCH, YTO TOYKaA NPUNOXHKEHUA 3TON cunbl BE€Tpa HaxoauTCA Ha ypoBHE noaBeca. B
Cniy4dae HEO6XOAVIMOCTVI cneayetT ydnTtbliBaTb BETPOBbLIE HANPY3KU HA 3/1IEMEHTbI Od)OpMJ'IEHVI‘r'I N peKambl.



MonHyto cuny, AelicTBYIOLWYIO Ha onopbl, =D paccunTbiBaloT no popmyne

2D = Dg + Dfmax + DW ) (B.43)

roe Dg - YCUAWA B ONopax oT cobCTBEHHOTO Beca;
D+ max - makcumanbhas LUeHTpobeKHas cuna;

DW - Chna BeTpa.

B.3.2. OueHKa onacHOCTM ONPOKUAbIBAHUA

OnpoKnAbIBaOLWMIN MOMEHT My orhocuTensHo AnHum 3aKpenaeHus onop a-a (CM. pucyHok B.9)
paccuMTbIBalOT No popmyne

1

M, =13 H-h-V > +1,2> W -h,, (8.44)

rae H - cm. dopmyny (B.37);
h - BbicoTa Kaueneu;

V - cm. dopmyny (B.38);

I, W, hw - cm. dopmyny (B.42).
3HaueHus BennYMH V 1 H f0/1KHbI BbITb NONYYEHBI C UCMNOIb30BAaHWEM AaHHbIX Tabauubl B.3 ans

COOTBETCTBYIOLLErO yrna gmax .

CTabununsmnpyowmii MOMeHT Mst OTHOCUTE/IbHO JIMHUK 3aKpenieHnsa onop a-a (cM. pucyHok B.9)
paccymTbiBalOT No popmyne

Gl
M, =—
st 2 ,(B.45)

G - BEC HEMOABUXHbIX 3/IEMEHTOB;
| - cm. dopmyny (B.42).

B dopmyne (B.45) BennumnHa G npeactaBnser coboil MMHMMabHbIA BEC, KOTOPbIN A0J/IXKeH bbiTb
rapaHTMpOBaH (Hanpumep, eciivM UCMO/b3YeTCA APEBECUMHA, TO ee BEC LOJ/IKEH YYMTbIBAaTbCA B CYXOM
coCTosfiHMM). [nAa npenynpexXaeHus OMpPOKUAbIBAaHWA Kayenel AOMKHO ObiTb BbINOJHEHO YC/l0BUE

M st 2 M k.
Ecan Mst < Ivlk , TO He06X0,CI,I/IMO obecneunTb AO0NOJIHUTE/IbHOE KpenaeHne onop Kaqeneﬁl, Tak
Z>7 z,= MMy
4yTobbl BbLINONHANOCH ychosue = &v, rge v | . 910 ycnhosune o6ecneqMBaeTcn, KaK

YKa3aHo B 8.2.7 HacToALWero ctaHgapTa.



MoagecHble TATM rOHAO0/bl NPOBEPAIOT PACYETOM Ha PACTAMKEHWE, a TaKKe Ha YCTOMYMBOCTb ANA
YIrN0B OTKJ/IOHEHMUA, NpeBblwatowmx 120°.

Ecan noAawunHukn, B KOTOPbIX 3aKpenieHa OCb nNoABECKWU TOHAO/bl, UMEKT 3KCUEHTPUCUTET
OTHOCUTENBHO nonepequVl 6an|<14, To 6ankKa noasepraeTca BO3A€ﬁCTBMD KPyTAWEro MOMeHTa, a ONOpbI
- BO3AEﬁCTBMD VI3I'VI6aPOLLI,EI'O MOMEHTA. COFIpOTMBﬂEHMe 91EMEHTOB KOHCTPYKUMN YKa3aHHbIM
BO3A€ﬁCTBMﬂM AO0/XKHO 6bITb NnpoBEPEHO PaCYETOM.

MNpunoxkenue I
(pekomeHayemoe)

NPOrUBbI, BbITMEbI M NEPEMELLEHWA 3/ITEMEHTOB U KOHCTPYKLINK

3HayeHuA I'IpOI'M6OB, BbIrM60B U nepemeu.l,eHMﬁ 3/1EMEHTOB U KOHCprKLI,MVI cneayet onpenenAaTtb ot
AeVICTBMﬂ HOPMATUBHbIX 3HaYeHuM BpeMeHHbIX Harpys3ok. lpegenbHble 3HaYeHUA I'IpOI'M6OB, BbIrMb60B U

nepemeLLeHui fu 3/IEMEHTOB M KOHCTPYKLNIM He A0/1XKHbI MPEBbILWATb YKa3aHHbIX B Tabanue I'.1.

Tabnnua .1

MpegenbHble 3HaYeHUA NPornboBs, BbITMHOB M NepemelLLeHN I



MNpenenbHoOe 3HaYeHme
HanmeHoBaHMe 31eMEHTOB U KOHCTPYKLUMIA BEPTURANLHOTO rOpKU3OHTanbHOTO
npornba nnm BbIrMb6a nnm
BbIrMba fu nepemeLleHmn fu
1. U3rnbaemble, cxkaTto-nsrmbaemsblie 1 cxkaTble 1/500 1/500
3N1eMeHTbl
2. neMeHTbl NyTel Noa, ABUXKYLLMECA TPAHCNOPTHbIE 1/500 -
cpeacTea
3. KOHCTPYKUMA B LLeIOM, pacCMaTpMBaemas Kak - h/1000
KOHCO/1b, 3aLLeM/IEHHAA B OCHOBAHWUU

O603HayeHus:
| - nponer uAn gAnHa aNemeHTa;
h - BbicOTa, paBHas PacCTOAHUIO OT HM3a ONOPHOW MJIUTbI 40 BEPXA CTa/lbHOM KOHCTPYKLUUMK.

MpumeyaHue. na KOHCOIM BMECTO 3HAYeHMA I NMPUHUMAIOT 3Ha4YeHMe YABOEHHOrIO Bbl/1IETA.

an C06ﬂI-OFI,EHMM BCex TDEGOBBHMI‘/‘I HacToAwero CraHAapTta no obecneyeHuto HagEeXHOCTU KOHCTPYKLI,VIVI AonyCKaeTca npeaenbHble 3Ha4YeHuA fu

yBE€/In4nBaTb NO CpaBHEHUIO C NpunBEegEHHBIMU B Ta6nmu,e .1, HO BO BCEX Cnydaax npuHMMaTb He bonee 2 fu .

Mpunnoxkenue [
(obs3aTeNbHOE)

CTA/IV AN KOHCTPYKLMI



B 3aBMCMMOCTU OT YCAOBUI IKCNAYaTALMM 31EMEHTbI KOHCTPYKLUMM CneayeT pa3fenstb Ha TPW rpynnbl:

1 - anemeHTbl U AeTanu, paboTatolme B 0COBO TAMKENbIX YCAOBUAX U HENOCPeACTBEHHO BOCNPUHUMAOLWME ANHAMUYECKME UAN BUBPALMOHHbIE HarpysKu
(3nemeHTbl NyTM ANA penbcoBbIX TPAHCMNOPTHLIX CPEACTB UKW Kapycenei; coeauHuTenbHble GaaHubl; 3N1eMeHTbl, COeANHAIOLINE CeKLMM NMYTU MeXKay coboit U co
CTOMKamm 1 1.1.);

2 - 3eMeHTbl U AeTanu, paboTtatowme B OCHOBHOM MPW CTaTUYECKMX HArpy3Kkax (onopbl, CTOMKU U UX COEAUHUTENbHbIE AeTann; NOCAA0UHbIE MAOLLALKM;
JIECTHULbI; KOHCTPYKUUK, NoAAEPKUBaAtOLME MEXaHU3MbI U 06opyaoBaHue, U T.N.);

3 - BcnomoraTtesibHble U CaboHarpyKeHHble 3/1IEMEHTbl U AETanu (CBA3U CTOEK U UX COeOUHUTE/NIbHbIE AETa/au, 3/IEMEHTbI Ha3eMHOro KapKaca, Kpome
YKasaHHbIX B rpynnax 1 v 2, n t.n.).

CTanu ana aneMeHToB KOHCTPYKLMIM U AONONHUTENbHbIE TPeOOBaHUA K HUM YCTaHOB/EHbI B Tabanue [.1.
Tabnnua 4.1

CTanu Ana KOHCTPYKUUi

Mpokar JononHuTtenbHble
Kateropusa wnv rpynna ctanum Tpe6oBaHMA (M
Mapka ctanu O603HaueHWe AR KOHCTPYKLMIA rpynML| ApUMeyaHns K
Bua npokata HOPMaTUBHOIO HacToALen
OOKYMEHTa 1 2 3 Tabnuue)
Cr3cn n Cr3nc no JlucTtosoi rOCT 14637 Kat.5u 6 KaTt. 4 Kart. 3 -
FOCT 380
®dacoHHbIN, FOCT 535 Kat. 5 KaTt. 4 Kart. 3 -
COPTOBOA
Tpy6bl FOCT 10705 p.B p.B lp.B 2
10 20 no NOCT TpyO6bl rOCT 8731 lp.B lp.B lp.B 2
1050
09r2C; 09r2; 12r¢; Nuctosown, FOCT 19281 Kat.11wm Kart. 3 KaTt. 10 3




17r1Cno rocCTt $aCcoHHbIN, 12
19281 COpTOBO

MpumeyvaHua

1. lnA cBapHbIX KOHCTPYKUMIA cogepsKaHune yrnepoaa B roTOBOM NpoKaTe He A0/MKHO npeBbiwaTh 0,22%.

2. lna Tpy6 B KOHCTPYKUMAX rpynn 1 1 2 yaapHasa saskoctb KCU2 >= 30 Ox/cm2.

3. AnAa bnaHueB B coegUMHEHMAX 3N1EMEHTOB, BOCMPUHMMAIOLWMNX YCUAUA PACTAXKEHUA, IMCTOBOM NpPOKaT
OOJIKEH YA0BNAETBOPATL CAeAyoWMM TpeboBaHUAM:

- OTHOCUTE/IbHOE CYy*KEeHMEe B HamnpaBJeHUN TONLLMHBI MPOKaTa A0/IKHO COOTBETCTBOBATb rpyrnne KavyecTsa He
xye Z15 no NOCT 28870;

- NO CMJIOWHOCTM NPU NPOBeAEeHNM YAbTPa3BYKOBOrO KOHTPOIA NPOKAT AO/IKEH COOTBETCTBOBATL Kaaccy 1 no
rOCT 22727.

YKa3aHHble TpeboBaHMA K MaTepuany ¢naHUEB pacnpocTpaHATCA Ha ¢naHuUeBble CTblKM, B KOTOPbIX
pacyeTHble HanpsaKeHMA npesbiwatoT 50% Hecylwen cnocobHOCTM, onpeseneHHoM Npu pacyeTe paaHLa Ha U3rnb
M CBApHOro coeamHeHna dnaHua c npopunem cornacHo 10.5.4 HacToALero cTaHgapTa.

4. To CcnAOWHOCTM NpU NPOBELEHUM YNbTPA3BYKOBOIO KOHTPO/A MPOKAT, NpeAHAa3HAYeHHbIn pans
KOHCTPYKLMA rpynnbl 1, AonxeH cooTBeTcTBOBATL Knaccy 1 no NOCT 22727.

5. becwoBHble ropAaveaedopmMupoBaHHble TPyObl, U3rOTOB/NEHHbIE U3 C/IUTKOB, MMEKOLIUX MAPKUPOBKY C
nntepoit "1, npumeHATb He cneayer.

6. [lonyckaeTca UCnosib30BaTh CTa/IM MapoK, He yKasaHHbIX B Tabanue [.1, ecnv noaTBEPKAEHO COOTBETCTBUE
MX MEXaHUYECKUX U TEXHOJIOTMYECKMX CBOMCTB TpeboBaHMAM, MpeabaBAAeMbIM K CTansim, NpUBEAEHHbIM B
HacToAwen Tabanue.

7. Mo cornacoBaHMIO C 3aKa34yMKOM [OMNYCKAeTCA MCMO/Ib30BaTb CTaAW, K KOTOPbIM MNpPeabABAAIOTCA
[0MNoIHUTENbHbIE TPeHOBAHMA B YaCTU XMMMUYECKOTO COCTAaBa U MEXAHUYECKUX CBOMCTB.

MaTepuanbl 414 CBapKU yKasaHbl B Tabaunue 1.2.

MaTepuans! 414 CBapKM

MapKa CTanun 3I'IEKTpOAHbIe maTtepuanbl NA CBapKu

Tabnunua 4.2



Tun 3/1EKTpOAa no

MapkKa cBapo4dHoi nposonokm no NOCT 2246

AnAa CBapku B YrnekKnmcaom rase no

ONA CBapKM nog,

roCT 9467 FOCT 8050 n ero cmecu ¢ aproHom | ¢datocom no NOCT
no FOCT 10157 9087
C13cn, Cr3nc, 20 342, 942A, 946, Cs-08r2C Cs-08A,
946A, 350, 350A Cs-08TA
09r2¢, 09rz, 12rc, 946, 946A, 350, Cs-08r2C CB-08TA,
17r1c 350A Cs-10TA

MpumeyvaHue. Tpu

COOTBETCTBYIOLLEM

TEXHWUKO-9KOHOMMWYECKOM OOOCHOBaHWWM A/ CBAPKM
KOHCTPYKLMIA [OMYCKaeTCcs WCMO/b30BaTb MaTepuasbl, He YyKasaHHble B Tabavue [A.2. Mpu 3Tom
MeXaHUYecKMe CBOWCTBA MeTasna LiBa, BbIMOJHAEMOro C UX MPUMEHEHMEM, LO/IKHbI OblTb He HUXKe
CBOWCTB, obecrneynBaembix MPUMEHEHMEM MATEPUAJIOB MO HacTosLwen Tabaumue.




MpunnoxkeHune E
(pekomeHayemoe)

HECYLIAA CNOCOBHOCTb CTEPKHEBbIX AHKEPOB

Cxema cTep»KHeBOro aHkepa npeacrasneHa Ha pucyHke E.1.

z,

1'> 80 cm

Z\, n Zh - BepTUKabHaA U ropn3oHTaibHaA cocTasaAloLLMe
pacyeTHOM Hecyllen cnocobHOCTM aHKepa;

Z I, ﬂ - cM. dopmyny (E.1)
PucyHok E.1. Cxema cTepKHeBOro aHKkepa

PacyeTHylo Hecyllyldo CnocobHOCTb MNPOCTbIX CTEPXKHEBbIX aAHKEPOB KPYI/IOrO CeYEHUs C
MWHMMaIbHBIM 3arnybeHnem B rpyHT Ha 80 cm N5 KECTKMX CBA3HbIX FPYHTOB ONpeaenstoT no popmyne

Z =(6,5+0,084)I'd (£.1)

roe Z - pacyeTHas HecyLw,asa cnocobHOCTb aHKepa, H;
B - Yron NPWIOXKEHUA HArpysKu, rpag; (0o < B <45° );

I' - 3arnybnenue, cm; (I' 2 80 cm);
d - AMameTp NonepeyHoro ceyeHus aHkepa, cm; (d 2> 0,0251'+0,5).

PacueTHaa Hecywan CcnocobHoCTb dHKepa MOoXeT 6bITb onpeaeneHa sKCnepunmeHTa/ZibHO nyTem
KOHTPOJIbHOIO Harpy>xeHunAa aHKepoB, YCTAaHOB/IEHHbIX U HaArpyXeHHbIX B YCN0BUAX, COOTBETCTBYOLWUNX



HATYPHbIM. UcnbITaHMam A0NXKHO 6bITb noABepPrHyTo HEe MeHee Tpex aHKepoB. PacueTtHas HecywanA
CNOCOBHOCTb paccynTbiBaeTtcA MO MUHUMAJZIbHOMY pe3ynbraty WCNbITAHUN ¢ K03¢¢MLI,M6HTOM

Ha4EXHOCTU 7/, PaBHbIM 2.

PesynbTupylowasa Harpyska Zres, [JENCTBYIOLLAn Ha aHKep, onpeaenaeTca Kak CyMMa BEKTOPOB C

14 !
ydetom KoadpduumeHtos 6esonacHoctn V1o u Yic no 8.2.2 HacToAwero ctaHaapTa (pucyHok E.2). Mpw
STOM pe3ynbTUPYoLWAa Harpyska Ao/KHa ObiTb He Bonee pacyeTHOM Hecyliel cnocobHOCTM aHKepa

Zres SZ .

ZoYia

res

ZG - bnaronpuATHO AeNCTBYOLWAA NOCTOAHHAA HarpysKa;
ZQ - HeblaronpUATHO AENCTBYIOLLAA BpEMEHHAA HArpysKa;
Zres - pe3yNbTUPYIOLLLAA HarpysKa, AeCTBYHOLLAN Ha aHKep;

" !
V1Q n Vi - KoadpdpuLMeHTbl HagexHocTM no 8.2.2

PucyHok E.2. Cxema Harpysok, AencTByoLmMX
Ha CTep*KHEBOW aHKep

Mpn Mcnoab30BaHUM FPYNN aHKEPOB PACCTOAHME MEXOY CMEXHbIMU aHKepamMmn 01KHO 6bITb He
mMeHee NATUKPATHOro 3Ha4eHnA Ux gnameTpa.

HEO6XOAMMO Y4nUTbIBATb, YTO OAUNHAMUYECKUE HATrpPy3KM MOTYT NpPpUBECTU K CHUKEHUIO HECYLLI,ef/‘I
CnocobHoCTH dHKEPHOro KpenaeHwuAa.

MpunoxkeHune K
(pekomeHayemoe)

NPEAE/IbHbIE TMBKOCTM 3/IEMEHTOB KOHCTPYKLNM






HavmeHoBaHMe 3/1eMEeHTOB KOHCTPYKL MM

3Ha4yeHue npeaenibHoOM

rmbroctn /Iu

1. C)kaTble anemeHTbI:

- cTBOJIbI BaweH ans 0603peHns 1 ANa NPbIXKKOB, OCHOBHbIE ONOPbI 120
Konec o603peHnn 1 Kapycenem

- CTOMKM, NOSICa U pPeLLeTKM OCHOBHbIX HECYLLMX KOHCTPYKLNI KoJiec 160
0603peHunsa, Kapycenemn, KaTaJibHbIX rop

- CBA3EBble N Apyrme 3/1eMeHTbl 200

2. PacTaHyTble 3n1eMeHTbl NPU HarpysKax:

- CTAaTUYECKMX 400

- AHAMUYECKNX 300

MpumeyaHua

1. OnAa snemeHTOB, HenocpeacCTBEHHO BOCNPUHUMAOWMX AWMHAMUYECKMEe Harpysku, 3HayeHuA
npeagenbHbIX rmébkocTem AnAa NCKNKoYeHNA pe30oHaHCa caeayet npu HeO6XOp,MMOCTM YMeHbLWAaTb C Y4ETOM

napameTpoB KonebaHus.

2. MpeaenbHble 3HAYEHUSI TMBKOCTU CXKATbIX 3/IEMEHTOB AOMYCKAETCA YBEJAMYMBATL MO CPABHEHUIO C
npvBeLeHHbIMM B HacTosALLeN Tabavue, HO He bosiee yem Ha 25%. Mpu 3TOM NpU NPOBEPKe YCTOMYNBOCTH

KOHCTPYKLMIA KaK eauHbIX NPOCTPAHCTBEHHbIX CTEPKHEBBIX CUCTEM B COOTBETCTBUM C 8.1.2 KoadduLmMeHT

3anaca no obueit ycToiumnBocTM AomKeH 6biTb /gs >1,5,

MpunoxkeHue U
(obs3aTeNbHOE)



TABINLUbBI U TPADUKN, NCNOJIb3YEMBIE A1 PACHETA HA YCTANOCTb

n.1. Ta6ﬂVILI,bI, ncnonb3yemble ANA pacyeTa 3/1IeMeEHTOB Ha YCTa/Z10CTb

FPynnbl KOHLUEHTPATOPOB B 3/IEMEHTAX KOHCTPYKL M

npun pacyeTe Ha YCTaN0CTb

NHaekc TpeboBaHusA K
KOHLEHT XapaKTepucTmka anemeHTa Cxema anemeHTa BbINO/IHEHUIO LWIBOB
patopa no Tabnavue U.2
lpynna 1
101 OCHOBHOM MeTann c NPOKaTaHHbIMK UAN - -
06paboTaHHbIMM MEXaHUYECKMM NyTeEM
KPOMKaMM, a TaK»Ke C KPOMKamM,
0bpe3aHHbIMM MaLIMHHOM ra3oBOM pe3Koi
lpynna 2
211 DNemMeHTbl C OTBEPCTUAMM NOL, 3aKNEMNKM U O 0 0 0 -
60/1Tbl, @ TAK}Ke C 3aKNenKamu u 6onTamm npm - o 0 o o -
WX Harpy»KeHun He Bblwe 20% HecyuLen
cnocobHocTn
lpynna 3
321 DN1eMeHTbl C OTBEPCTUAMM B A4BYXCPE3HbIX -

B6ONTOBbIX M 3aK/NENOYHbIX coegnHeHunAxX

Tabnnua N.1



322

323

411

412

413

DIeMEeHTbI C OTBEPCTUAMMU B OAHOCPE3HbIX

HONTOBbIX M 3aKNEMNOYHbIX COEANHEHMUSAX Sl S
dNeMeHTbI C OTBEPCTUAMM B OLHOCPE3HBIX o o 1 o o -
60NTOBbIX M 3aKNEMOYHbIX COeQUHEHUAX NPU —— :: —
3KCUEHTPUYHOM MPUNONKEHUN HArPy3Ku ©c o,0 ©°
-‘_l—ﬂ—ﬂ-llnﬂ—ﬂ—l_’_
L |
lpynna 4
JNEeMEHTbI CO CTbIKOBbIM NONEPEYHbIM e i Hp100
LWBOM 0CO60 BbICOKOrO YPOBHSA KayecTea
> X Hp100
D7IEMEHTbI Pa3/INYHOMN TONLMHBI CO YknoH < 1:4 i Hp100
CTbIKOBbIM MOMEPEYHbIM LIBOM 0C060 — — -
BbICOKOTO YPOBHA KauecTBa. bosiee ToncTbIN X Hp100
3/1EMEHT wvueez OZHOCTOPOHHWI UK Vicon < 13
CUMMETPUYHbIW CKOC MO TOJILLMHE C YKIOHOM
<= 1:4 uan <= 1:3 cOOTBETCTBEHHO . . -
BBapeHHbIit y3/10BOI 3N1E€MEHT C i Hp100
NonepeyYHbIMU CTbIKOBbIMM LUBAMMW BbICOKOTO _ -
YPOBHS KayecTBa z B X Hp100

/,
\




414

421

422

423

511

BepTuKanbHble NCTbI, COeAUHEHHbIE
CTbIKOBbIM LUBOM 0CO60 BbICOKOIO YPOBHSA
KayecTBa

dnemeHTbI, cCoeAMHEHHble NPOAO/bHbIM
CTbIKOBbIM LUBOM HOPMaJ/IbHOTO YPOBHSA
KayecTBa

BepTMKanbHbIN NCT, BBAPEHHbIN MeXay
ABYMSA NOACHbIMU NPOPUNAMM CTbIKOBLIMM
WBAaMM HOPMANIbHOMO YPOBHA Ka4yecTsa

dneMeHTbl TaBPOBOrO M KpecToobpasHoro
CeYyeHu ¢ NpoaobHbIM K-06pasHbim
[ABYCTOPOHHUM LIBOM

TITITIIL

\

Mpynn

D/1eMeHTbl CO CTbIKOBbIM nonepevyHbim
LUBOM 0CO60 BbICOKOTO YPOBHA Ka4yecTBa

-~

¥ Hp unu
Hp100

Hp unu
Hp100




512

513

514

521

523

DNeMeHTbI CO CTbIKOBbIM MOMNEPeYHbIM
LLUBOM HOPMAJIbHOTO YPOBHSA KavecTsa. bonee
TONCTbIN 91EMEHT UMEET OAHOCTOPOHHMN
NN CUMMETPMUYHbBIN CKOC NO TONLLMNHE

BBapeHHbLIN Y3/10BOMN 3/1EMEHT C
nonepeyYHbIMU CTbIKOBbIMM LWBaMU
HOPMa/IbHOrO YPOBHSA KayecTsa

BepTVIKal'Ibele JINCTbl, COegUHEHHbIe
CTbIKOBbIM LLBOM HOPMa/JIbHOIo ypoBHA
KayecCTBa

DN1eMeHTbl, CoeANHEHHble npoAo/ibHbIM
CTbIKOBbIM LLIBOM HOPMa/1IbHOIO YpPOBHA
Ka4yecTBa

SnemeHTbl TaBpOBOro ce4yeHuA C
npoAO0/IbHbIM YIr/10BbIM LUBOM HOPMa/Z1bHOrro
YPOBHA KayecCTBa

YknoH < 1:4

—E—

YKnoH < 1:4

[N W

. emfi

YknoH < 1:3

-—_‘__-—/‘__—l_—-

-
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o
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¥ Hp unu
Hp100

Hp unu
Hp100

¥ Hp unu
Hp100

Hp unu
Hp100

¥ Hp unu
Hp100

Hp unu
Hp100

FANAN




531

532

533

554

611

CKBO3HOM 3/1eMEHT, K KOTOPOMY C
NOMOLLbIO ABYCTOPOHHEero K-o6pasHoro
nonepeyHoro wea ocobo BbICOKOroO YPOBHSA
KayecTBa NpuBapeH NoMNepeyHbIi
BEPTUKANBHbIN 31eMEHT

CKBO3HOI 3/1IEMEHT, K KOTOPOMY C
NMoMOLLbIO ABYCTOPOHHero K-obpasHoro
rnonepeyHoro Wea 0cobo BbICOKOTrO YPOBHS
KayecTBa NpuBapeHa wWwaiiba

MosicHble U BEPTUKa/IbHbIE NCTbI B
a/1eMeHTe KopobyaToro ceyeHms, K KOTopbim
C NOMOLLLbIO ABYCTOPOHHMX YFNOBbIX LIBOB
0c060 BbICOKOrO YPOBHSA KayecTsa
npusapeHbl guadparmbl uamn pebpa
YKECTKOCTM CO CPEe3aHHbIMM YyrAamm

BepTuKanbHble M U30THYTbIE MNOSACHbIE
JINCTbI B 3/1IeMEHTE ABYTAaBPOBOro CeYEHUS, K
KOTOPbIM C MOMOLLbIO ABYCTOPOHHEro K-
06pasHoro wea 0cob0 BbICOKOTO YPOBHS
KayecTBa NpvBapeHa CTEHKA

Mpynn

SnemeHTbl n3 d)aCOHHOI'O nanM COpToBOTO
NpPOKaTa CO CTbIKOBbIM NonepeYvyHbim LLBOM
0c060 BbICOKOTO YPOBHA Ka4yecCTBa

Hp100

Hp100

d><pdp




612

613

614

631

632

dNeMeHTbl Pa3INYHOM TONLWMHbBI CO
CTbIKOBbIM NMOMEPEYHbIM LUIBOM 0Cc060
BbICOKOI0O YPOBHA Ka4yecTsa. bonee ToncTbil
1EeMEeHT nmeet OAHOCTOpOHHVIVI nnm
CVIMMETpVNHbIVI CKOC NMo To/1lnHE C YKNIOHOM
<=1:3 n<=1:2 cOOTBETCTBEHHO

K CKBO3HOMY 3/1IEMEHTY C MOMOLLbHO
nonepeyYHbIX CTbIKOBbIX LWBOB 0C060
BbICOKOTO YPOBHSA Ka4ecTBa C AByX CTOPOH
npuBapeHbl NOACHbIE INCTbI C YTOJIbHUKAMMU;
KOHLbI LLIBOB MOABEPrHYTbI MEXaHUYeCKoM
obpaboTke

dneMeHTbl NpUBapeHbI CTbIKOBbIM
nonepeYHbIM LWBOM 0COB0 BbICOKOrO YPOBHSA
KayecTBa; KOHLLbI LIBOB NOABEPTHYTbI
mexaHuyeckon obpaboTke

CKBO3HOW 3/1EMEHT, K KOTOPOMY C
NMOMOLLbIO ABYCTOPOHHErO Yr/10BOTO LWBA
0c0b0 BbICOKOTO YPOBHSA KayecTBa NnpuBapeH
nonepeYHbli BEPTUKaNbHbIN 31€MEHT

CKBO3HOW 3/1EMEHT, K KOTOPOMY C
NMOMOLLbIO ABYCTOPOHHErO YI/10BOrO
nonepeyHoro Waea 0cobo BbICOKOrO YPOBHS
KayecTBa nNpuBapeHa waiiba

YknoH < 1:3

S e —

YknoH < 1:2

¥ Hp nnm
Hp100

Hp unu
Hp100

i Hp100

Hp100

Hp100

Hp100

PP Pb




633

641

642

644

MoAcHble U BePTUKaibHbIE UCTbI B
aN1emeHTe KopobyaToro ceyeHus, K KOTOPbIM
C MOMOLLbIO ABYCTOPOHHMX YI/I0BbIX LUBOB
0co060 BbICOKOTO YPOBHA KayecTsa no Bcemy
nepumeTpy npmeapeHbl anadparmbl Uan
pebpa KeCTKOCTM CO Cpe3aHHbIMKU yraamu

CKBO3HOI 3/1eMEHT, K KPOMKe KOTOPOro
NpPoA0/IbHbIM CTbIKOBbIM LLIBOM HOPMAaJIbHOrO
YPOBHA KayecTBa npuBapeHa $pacoHKa co
CKOLWEHHbIMW WU 3aKpYrAeHHbIMW TOPLAMMU;
KOHLIbl LLIBOB NOABEPTHYTbI MeXaHU4YeCKoM
obpaboTke

CKBO3HOW 3/1EMEHT, K KOTOPOMY
NPOAOAbHbIM YIr/10BbIM LUBOM 0C060
BbICOKOrO YPOBHA KayecTsa NpuBapeHo
BepTUKaNbHoe pebpo KecTKkocTh (PpacoHKa)
CO CKOLIEHHbIMWU MW 3aKPYTEHHbIMU
TOPLLAMM; KOHLLEBbIE YYaCTKM LIBOB Ha AJ/IMHE
>= 5t npeactaenatot coboit K-o6pasHble WBbI
0c060 BbICOKOTO YPOBHS KayecTsa

CKBO3HOI 31€MEHT, K KOTOpOMY
npuBapeHa Haknaaka. KoHueBo yrnoso
WwoB 0cob0o BbICOKOro YPOBHS KayecTBa Ha
ANnHe >= 5t umeeT cooTHoLWeHMe KaTeTos 1:3
C BbICOTOM paboyero cedyeHus a = 0,5t;
nepexoz NoOBEePXHOCTM KOHLIEBOTO LBaA K
OCHOBHOMY MeTasly NoABeprHyT
mexaHuyeckon obpaboTke

YknoH 1:3

T e[| A
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\n-n-'ﬁ:lﬁ'-m-/
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7z s
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TONbKO KOH-

LueBas yacTb
wea

& —

TOINbKO KOHUe-
BadA 4YacThb LBa




6 45

651

652

653

6 54

K nnocKkomy 3/1eMeHTY KONbLLEBbIM
YFN0BbIM LLIBOM 0CO60 BbICOKOIO YPOBHSA
KayecTsa npuBapeHbl HaKNaaKu

MesKay ABYMA 3N1eMEHTaMM
nonepeyHbiMu K-06pasHbimm
[IBYCTOPOHHUMM LIBaMKN 0CO60 BbICOKOrO
YPOBHS KayecTBa BBapeH CKBO3HOMW 3/1eMeHT

DIeMEeHT, BOCMPUHMMAOLWMIA U3Tnb u
cABur, 0bpasyeT ¢ APYrMm 31eMEHTOM
TaBpPOBOE COeAMHEHME C UCNoNb3oBaHMeM K-
06pasHoro ABycTopoHHero wea ocobo
BbICOKOIO YPOBHS KayecTBa

TaBpoBOe coeanHeHue C ABYCTOPOHHUM
K-06pasHbim WBOM 0C060 BbICOKOTO YPOBHS
KayecTBa, BOCMPUHMMalOLLEE BEPTUKAIbHbIE
MOZBWKHbIE HArpy3Ku

BepTMKanbHble M U30THYTbIE MNOSACHbIE
JINCTbI B 31€MeHTe ABYTaBPOBOro ceyeHus, K
KOTOPbIM C MOMOLLbIO ABYCTOPOHHEro K-
06pa3sHOro WBea HOPMasibHOTO YPOBHA

<

[7<*<

YLL‘( HpT

vlﬁé‘( HpT

YAL‘( HpT




711

712

713

714

KayecCTBa npunBapeHa CTeHkKa

Mpynn

3NeMeHTbI CO CTbIKOBbIM MOMNEPEYHbIM
LLIBOM, BbINO/IHEHHbIM C OAHOW CTOPOHbI Ha
noaknagake

ONnemMeHTbl Pa3INYyHOM TOILWMHBI CO
CTbIKOBbIM NOMEpeyYHbIM LUIBOM HOPMasIbHOro
YPOBHA KayecTBa. bonee TONCTbIN 3nemeHT
MMeeT OAHOCTOPOHHWUIN NN CUMMETPUYHBIN
CKOC NO TONLWMHE C YKAOHOM <= 1:2 n<=1:1
COOTBETCTBEHHO

K CKBO3HOMY 3/1IEMEHTY C MOMOLLbHO
nonepeYHbIX CTbIKOBbIX LWBOB HOPMaJIbHOIO
YPOBHS KayecTBa C ABYX CTOPOH NpUBapeHbI
NOACHbIE INCTbI C YTrO/IbHUKAMM; KOHLbI LUBOB
noABeprHyTbl MeXaHNYeckon o6paboTke

TpybuaTble 31eMeHTbI COeANHEHDI
KO/IbLLEBbIM CTbIKOBbIM LUBOM, KOPEHb
KOTOporo chopmMpoBaH Ha BbiCTyne 6e3
NoABapOYHOro WBa

YknoH <1:2

o

YknoH < 1:1

¥ Hp unu
Hp100

Hp unu
Hp100

¥ Hp unu
Hp100

Hp unu
Hp100




731

733

741

742

CKBO3HOM 3/1eMEHT, K KOTOPOMY C
NOMOLLbIO A,BYCTOPOHHETO Yr/0BOrO WBa
HOPMaA/IbHOIO YPOBHA KayecTBa NpMBapeH
nonepeyHbl BEPTUKAbHbIN 3/1eMEHT

MosAcHble 1 BePTUKa/IbHbIE INCTbI B
3/1eMeHTe KopobUaToro cevyeHms, K KOTopbim
C NOMOLLLbIO ABYCTOPOHHMX YFNOBbIX LIBOB
HOPMa/IbHOrO YPOBHA KayecTBa No Bcemy
nepuMeTpy NPUBapeHbI NonepeyHble
Avadparmbl nam pebpa KecTKoCTH

CKBO3HOW 3/1EMEHT, K KPOMKE KOTOPOro
NPOAO/IbHBIM YI/10BbIM LUBOM 0COH60ro
YPOBHA KayecTBa npuBapeHa dpacoHKa co
CKOWEHHbIMU TOPLUaMWN; KOHLbI LLIBOB
noABeprHyTbl MexaHn4Yecko o6paboTke

CKBO3HOW 3/1EMEHT, K KOTOPOMY
NPOLONAbHbIM YI/I0BbIM LUBOM NMPUBAPEHO
BEpPTUKANbHOE pebpo KecTKkocTh (PpacoHKa)
CO CKOLUEHHbIMW TOPLAMU; KOHLIEBbIE
YYacCTKM LWBOB Ha A/MHe >= 5t npeacTaBaAoT
coboi4 yrnosble Wbl 0060 BbICOKOrO YPOBHA
KayecTtBa

Z3

—

TOINbKO KOH-
ueBasi HacTb
wBa

m_

TONbKO KOH-
LueBasi HacTb
wBa

%




743

744

745

746

B npopesb aniemeHTa K-06pasHbimu
ABYCTOPOHHUMM LLUIBAMW HOPMAIbHOTO
YPOBHA KayecTBa BBApEHO BEPTUKAJIbHOE
npoAobHoe pebpo KeCcTKoCTH Co
CKOWEeHHbIMU NN 3aKPYTrNeHHbIMKU TOPLLAMHU,
KOHLEBbIE Y4aCTKM LBOB Ha A/INHe >= 5t
npeacrasaaoT coboit K-obpasHble
[BYCTOPOHHME LWBbl 0CO60 BbICOKOIO YPOBHSA
KayecTBa

CKBO3HOI 31EMEHT, K KOTOPOMY
npuBapeHa Haknaaka. KoHueBol yrioBoi
PaBHOKATETHbIN LWOB 0COH60 BbICOKOIO YPOBHA
KayecTsa Ha A/iMHe >= 5t, noasepryyTt
mexaHunyeckoi obpaboTke. OTHOLWEHNE
TONIWMHbI HAKNAAKM K TONLWMHE OCHOBHOIO
anemeHTa t, <= 1,5t

CoeanHeHWe 3N1eMeHTOB C ABYMSA
HaK/lagKamu NPy COOTHOLLEHWW TOJILWMHBI to
<=t. HaxnecTouHble coeAMHEeHUA BbIMOJIHEHbI
YF10BbIMW LIBAaMM HOPMAJIbHOTO YPOBHS
KayecTBa. 30Ha nepexoa NoBepxHoOCTH
N060BbIX LIBOB K OCHOBHOMY MeTaslly
noABeprHyTa mexaHmMyeckon obpaboTke

dnemeHT TaBpPOBOro ce4eHmA BbiNONIHEH
npPoAO0/IbHbIMU CBA3YHOWMMUN NPEPLIBUCTbIMU
YrnosbiMmu WwWBamm HOPMaJibHOIo YPOBHA
KayecTBa

<

TOINbKO KOHUe-
Bad 4acTb WBa

X -
TONbKO KOHUEe-
Bad 4acTb WBa

X -
TONbLKO KOHLiEe-
Bas YacTb LUBa

AN




747

748

751

752

753

Y3en ¢epmbl U3 pacoHHOro NpokaTa, B
KOTOPOM PacKoCbl NpMBapeHbl K Nosicy No
BCEMY NEepUMeTPy NPUMbIKAHUA YTNOBbIMU
WBaMn 0Cco60 BbICOKOTO YPOBHA KayecTsa

Y3en ¢pepmbl U3 Tpyb ¢
HenocpeacTBEHHbIM MPUMbIKaHNEM
3/1IEMEHTOB, B KOTOPOM PaCKOChl MPUBaPEHDI
K MOACY Yr10BbIMM LWBaMKN 0CO60 BbICOKOTO
YPOBHS KayecTBa

MeKay ABYMA d3N1eMEHTaMU
nonepeyHbiMmn K-obpasHbimn
ABYCTOPOHHUMM LIBAMW HOPMANbHOTO
YPOBHA KayecTBa BBapeH CKBO3HOW 31eMeHT

JNeMeHT, BOCNPUHUMAIOLLMIA U3MMb 1
caBur, 0bpasyer ¢ ApyrMmmn anemeHTamm
TaBpOBOE CoeAgMHeHMe C UCNoNb3oBaHnem K-
06pa3HOro ABYCTOPOHHErO LWBa
HOPMa/IbHOrO YPOBHA KayecTsa

TaBpoBOe coeanHeHMe C ABYCTOPOHHUM
K-06pasHbimM LWBOM HOPMa/IbHOTO YPOBHA
KayecTsa, BOCNPUHUMAlOLLLEE BEPTUKA/IbHbIE
NOABUNKHbIE HAarpy3Ku

EAERTRY

Z3

IZ3




754 BepTuKanbHble N U30rHYTblE NOACHbIE
JINCTbI B 9NeMeHTe ABYTaBPOBOro CeyeHus, K
KOTOpPbIM C MOMOLLLbIO BYCTOPOHHETO
YrNOBOrO LWBa HOPMaJibHOTO YPOBHA KayecTBa
npuBapeHa CTeHKa

fpynna 8
812 DIeMEHTbI Pas3/IMYHOM TONLLMHBI, =4
Vi
3KCUEHTPUYHO COeMHEHHbIE MOMNepPeYHbIM 3
CTbIKOBbIM LUBOM HOPMaJ/IbHOTO YPOBHA - ] —=

KayecTBa. bonee TONCTbIN 3n1eMeEHT He umeeT
CKOCa no To/ilnHe

813 K CKBO3HOMY 3/1eMEHTY C NOMOLLLbIO
NOMepPeYHbIX CTbIKOBbIX LUIBOB HOPMa/lbHOIO E E

YPOBHA KayecTBa C A4BYX CTOPOH NpMBapeHbI ~-——
MOACHbIE ICTbI

814 dnaHubl NpuBapeHsbl K Tpybam yrioBbiMu
LIBaMW HOPMa/IbHOTO YPOBHA KayecTsa
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833 MNoAcHble N BepTUKaibHbIE TNCTbI B ' ' i
anemeHTe KopobYaToro ceyeHums, K KOTOpPbIM b H 7
C MOMOLLbIO OAHOCTOPOHHMX YT/I0BbIX LLIBOB o EE .
HOPMaJIbHOIO YPOBHA KauyecTBa NpMBapeHbl . . Ll

no BceMy NepumeTpy nonepeyHble
Anadparmbl

XK

> K




841

842

843

844

CKBO3HOM 3/1eEMEHT, K KPOMKE KOTOPOro
NpPoAO0/IbHbIM LLUBOM NpUBapeHa
NPAMOYro/ibHaA NaacTUHa

CKBO3HOI 31EMEHT, K KOTOPOMY
NpoA0bHbIMW YFTOBbIMW LLIBaMMU
HOPMaJIbHOTO YPOBHA Ka4YecTsa NnpuBapeHa
BEPTUKa/IbHas NPAMOYrobHasA NaacTMHa

B npopesb 3/1eMeHTa ABYCTOPOHHUMU
Yr/I0BbIMM LUBAMW HOPMaIbHOTO YPOBHA
KayecTBa BBapeHa BepPTMKa/bHan
NPOA0/IbHAsA NMPAMOYTObHAA NAaCTMHA

CKBO3HOW 3/1EMEHT, K KOTOPOMY
YF10BbIMW LIBAaMM HOPMAJIbHOTO YPOBHS
KayecTBa NpvBapeHa HaKNagKa

T TITITIITNIOTT




845

846

847

848

HaxnecTtoyHoe coeguHeHne gByX NAacTUH
C Yr/I0BbIM LLUBOM HOPMa/IbHOTO YPOBHSA
KayecTBa, BbINOJIHEHHbIM MO NEPUMETPY
BHYTPEHHEro OTBEPCTUSA

[Ba dacoHHbIX 3/IeMeHTa, MexKay
NPOAOAbHBIMN KPOMKaMM KOTOPLIX C
MOMOLLLbIO YINIOBbIX UK CTbIKOBbIX LLBOB
HOPMa/IbHOrO YPOBHS KayecTBa BBapeHbI
coeanHUTEIbHbIE BCTAaBKU

Y3en ¢epmbl U3 pacoHHOro NpokKaTa, B
KOTOPOM PaCcKOCbl NPUBAPEHbI K NoAcy No
BCEMY NepumeTpy NPUMbIKAHWA YII0BbIMU
LWBaMM HOPMaJIbHOTO YPOBHS KayecTsa

Y3en ¢pepmbl 13 Tpyb C
HenocpeacTBEHHbIM MPUMbIKaHNEM
3/1IEMEHTOB, B KOTOPOM PaCKOChl MPUBaPEHBI
K NOACY YIrN10BbIMM LUBAMW HOPMaNbHOMO
YPOBHS KayecTBa

@
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851 Mexxay AByMA 31eMeHTamMM C NOMOLLbIO / Al HpT

rnonepeyYHbIX LUBOB BBApeH CKBO3HOM

3/1€eMEHT; WBbl HOPMaAJIbHOIO YPOBHS I/
KayecTBa 4,BYCTOPOHHMWE Yr/0BblE UK HpT
OZHOCTOPOHHME Ha NOAKNAAKE U C /

pa3aenkomn KPoMOoK

852 dNeMeHT, BOCNPUHMMAIOLWMIA N3rMb 1 Al
caBur, obpasyet c APYrum 31eMEHTOM
TaBpPOBOE COeAMHEHME C UCMO/Ib30BAHMEM
[ABYCTOPOHHETO Yr/I0OBOro WBa HOPMa/IbHOTO
YPOBHA KayecTBa

853 TaBpoBOe coeanHeHMe C ABYCTOPOHHUM &
YF0BbIM LBOM HOPMAabHOTO YPOBH#A
KayecTBa, BOCMPUHUMAIOLLLEE BEPTUKA/IbHbIE
NOABWNKHbIE HAarpy3Ku

O603HayeHue: t - TONLLMHA OCHOBHOTO 3/1IEMEHTAa;
to - TO/ILLMHA HAaKNAZKMY;
Hp, Hp100, HpT - cm. Tabanuy U.2.

Tabnuua N.2

Tpe6OBava K BbIMO/IHEHUIO CBAPHbIX LLBOB
M KOHTPOJ1HO UX Ka4yeCTBa



TpeboBaHMA K BbIMOJIHEHWUIO LIBA

KoHTponb KavecTBa

Buz wea YpoBeHb
KaeCTBa | Texnonornueckas XapaKTepucTmKa ycnosroe Bug n 06vem KOHTpONA yenosroe
0603HaveHune 0603HaveHne
BbinonHeHWe NoaBapoYHOro Wea CnnowHoi
C NpeABapUTENbHOM 3a4MCTKOM HepaspyLatoLwmit
Oco6vo KopHA. O6paboTKa NOBEPXHOCTU LIBA KOHTPO/Ib LIBA Hp100
BbiCOKMN 1 g HanpaB/ieHUN AeNCTBUA YCUANS.
3aBapkKa KpaTtepa Lw.a
BbinonHeHWe NoABapoYHOro Wea ¥ CnnowHoi
C NpeABapUTENbHOM 3a4MCTKOM HepasayLlatoLwmi
KOpHA. 3aBapKa KpaTepa LBa >< KOHTPO/b BCEX LUBOB,
BOCMPMHUMAIOLLNX
nepemeHHble Hp100
. pacTarmeatowme
CrbikoBOM HaNpPAKEHNS
O 20,8R
Hopma
bHbBIN Hepaspywatowmit
KOHTposb 10%
NPOTAXKEHHOCTU BCEX Hp
HarpyeHHbIX LIBOB,
BbIMOJIHEHHbIX KaXAblM
N3 CBApLUUKOB
be3 BbINO/IHEHUA NOABAPOYHOIO V4 - -
wBea
Wos c K- Ocobo BbinonHeHWe NoABapoOYHOro Wea \’M‘( Hepaspywatowmii
o0bpasHol sbicokmit | npeasapuTeIbHOMN 3a4MCTKOM KOHTPO/Ib MeTanna B HpT
pasgenkom ¢ KOpPHSA. 30Ha nepexoaa NoOBEPXHOCTU HanpaB/ieHUK




ABYMS LLIBa K OCHOBHOMY MeTanny TO/ILMHbBI NpOKaTa B
CUMMETPUYHDbI BbINo/iIHeHa 6e3 noapesos AM6O COOTBETCTBUM C
MW CKOCaMM noaBeprHyTa MmexaHu4ecKkom npunoxeHnem [
KPOMOK obpaboTke HACTOALLEro CTaHAapTa
MpuUTynneHne pasaekm KPoOMoK |<
Hopma
_— He bonee 3 Mmm 1 He 6onee 0,2t (roet
- TO/ILLMHA 3N1EMEHTA)
30Ha nepexoa NoBEPXHOCTU VAX &
LUBOB K OCHOBHOMY MeTas
Ocobo v y
. | BbINnONHeHa 6e3 nogpesos 6o
BbICOKNM noABeprHyTa MexaHM4ecKkom
Yrnosol ABEPTHY
obpaboTke
Hopma - VAN -
JIbHbIN
O603HaueHne R(p) - pacyeTHbIN Npeaen BbIHOC/MBOCTY.




N.2. FpaduKn, ncnonbsyemolie gns pacyeTa getasnein Ha ycTanoctb [2]

3HavyeHuna KoaddpuumeHTa ﬂk , YYUTbIBAIOLLLErO KOHLUEHTPALMIO HaNpsXXeHUNn Ana Bpallatowmxca
BasIoB Npu pacyeTe no popmyne (32) HacTosALWero ctaHAapTa, onpeaenatoT no rpadmkam, NpUBeAEHHbIM
Ha pucyHkax U.1 - U.6, rae npeacTaBneHbl Hanbosiee YacTo BeTpevawowmeca popmbl KOHLLEHTPATOPOB.
MpU HaNMUMM HECKONIbKMX KOHLEHTPaTOpPOB Ha OAHOM AeTann pacyeT HeobxoAuMO BbIMONHATL C

ncnosib3oBaHnem KoaddpuumeHTa ﬁk C MaKCUMa/ibHbIM 3HAaYEHMEM.
KoadppunumneHTsl ,Bk 015 CTyNeHYaTbiX Ba/IOB onpeaenstoT no popmynam:

B, =1+, f _ — 14 HOpManbHBIX HaNpPsDKEHUId,

o n.1
B, =1+y_f, —nns xacaTenbHBIX HaNpsDKEHUH, 1)

roe Vo, fsa , Vem fsf - YCNOBHble Ko3dduLmeHTbl (cm. pucyHkn U.1 n 1.2).

CTyneHyatbIli Ban

KoHugHTpaTtop

T\
N

Ob6o03HayeHus: D, d - anameTpbl Bana;
r - paguyc rantenm

KoaddnumeHnTsl Y B dopmyne (MU.1) onpegenatotca us rpaduKka, NpuBeAeHHOro Ha pUcyHke U.1.

H
1.0 e

/
0.8 —

o Yo /V
e

AL/

1,0 1,2 1.4 1.6 1,8 2,0

5] w)

PucyHok U.1. F'paduK ans onpeaeneHns sHayeHni
KoadduumeHTOB V'8 dopmyne (U.1)



3HayeHna KoadpdMUMeHTOB fs B dopmyne (U.1) onpegensaoT M3 rpaduka, NpUBEAEHHOIO Ha
pucyHke U.2.

fsc fs'c
4 2,0
rld=0
3 — yd 1,5
0,025
i // e 1,0
/ /0,0X/ |
. / 0,100 A 0.5
Iy %/_
/
— ————————
0,300 ~
0 I I T I T T 0
300 600 900 1200
G, HIMM2

PucyHok W.2. F'paduK ans onpeaeneHnsa sHa4eHni

KoappuumneHToB fs B popmyne (A.1)

Ban c 6opTrkom

KoHueHTpaTOop
\
{ ™ \
A NV
_——-
\
o s r

0O603HaueHus: s - WMpKUHA bopTuKa; d - anameTp Bana;
h - BbIcOTa 6BOPTWKa; I - pagnyc rantenm

3HayeHnA KoappuumeHTOB ,Bk Ana Banos ¢ bopTMKamu onpenenatoT U3 rpaduka, NpuBeLeHHOrO
Ha pucyHKe N.3.



Bko‘! Bk'c
2,4

2,2

2,0

]

1,8 — ’/
rld = 0,025 / | /
//

1,6 —

0,050 | 0,100
1,4-§—

\ m—
1,2
1,0 I I I I I
300 600 900 1200

O, H/MM2

PucyHok W.3. TpaduK gna onpeaeneHns sHauyeHui

KoadppumumneHToB ,Bk ANA BasioB ¢ BOPTUKOM

3HauyeHua KoappMuneHToB /Bk ONA BaZOB CO LUMNOHOYHOM KaHaBKOW onpefenalT u3 rpaduka,
npueeaeHHOro Ha pucyHke U.4.

Ban co WNoHOYHO KaHaBKoM

dopma KaHaBKM N1

KoHueHTpatop

A A'A

(f__\)
L — )

dopma KaHaBKuK N 2

KoHueHTpaTop

min ~

0O603HayeHus: D - guameTp Bana; R, r - pagnyc rantenm



PucyHok U.4. FpaduK ana onpeseneHus sHaueHui

KoadpdumumneHToB ,Bk ANA BaJIOB CO LUMNOHOYHOM KaHaBKoM, anct 1

Bko‘ Bk‘t
2,6 2,0
2,4 //
2,2 — =<7
®opma kaHaeku N, / e
-
2,0 — ——=
////
1,8 =" 1.5
—_’__’__,——”Ymopma kaHaBku N,

1,6==—
1.4
1.2
1.0 T T T | T T 1.0

300 600 900 1200

O, Himm?

PucyHok U.4, nucr 2

3HaueHna KoadPULUMEeHTOB ,Bk ONA WANLEBbIX BaN0B onpeaenatoT U3 rpadunka, NnpusegeHHOro Ha
pucyHke U.5.

LWnnuessble Banbl

KoHueHTtparop
( A A-A
TN I

/
L

0O603HaueHua: D - aMameTp Bana; r - paguyc rantenmu

PucyHok WU.5. FpaduK ana onpeseneHnsa sHaueHui

K03pPULMeHTOB ﬂk A8 WAKLEBbIX Banos, ncT 1



B ko Bk‘t

2,6 2,0

2,4

2,2 e

1,6—/

1,4

1,2

1,0 | | | | | | 1.0
300 600 900 1200

G H/MM2

PucyHok WU.5, anct 2

3HavyeHuna KoapduumneHToB ﬂk [ONA BaJIOB CO CBEPJIEHbIMM OTBEPCTUAMM ONPEeaENAtoT U3 rpadukKa,
NpuUBeAEHHOrO Ha pUCyHKe W.6.

Basnbl cO cBEep/IEHbIMU MNONEPEYHbIMWN OTBEPCTUAMMU

KoHueHTpaTop

<_ ___________ a
) i

0O603HaueHusA: D - aMameTp Bana; d - gMameTp OTBEPCTUSA

PucyHok U.6. FpaduK ana onpeseneHns sHaueHui

KoapodumumeHTOB ,Bk [ONA Ba/IOB CO CBEPJIEHBIMU OTBEPCTUAMM,
nmct 1



Bkc’ Bk'r

3.0
[—
25
i} \\
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PucyHok U.6, anct 2

3HayeHna KoadpduumeHTa ku ana pacyetos no c¢opmyne (32) onpenenstoT Mo PUCYHKY,
npueeaeHHOMY Ha pUCYHKe U.7.

K

U
20 MNpeasapuTensHan obpaboTtka
- L 63 < Rz < 160 MKM

{

r MNpepeaputensHas obpabotka
v 16 < Rz <63 MKMm

Yucrosas oBpaboTka 6,3 < Rz < 16 MKkm
yd
YncTosan obpaboTka 2,5 < Rz < 6,3 mkm

e

Unctoran obpaborka 1,0 < Rz £ 2,5 MKM

/ﬂonwpoaaume Rz < 1,0 MKkm

e

\
\\\\\ N1 \ll

;/—
/
.

300 600 900 1200
Oy, Himm?

0O603HaueHue: Rz - napameTp WepoXoBaTOCTU NOBEPXHOCTH

PucyHok WU.7. T'paduK ans onpeaeneHnsa sHaYeHni

KoadPpuumeHTa ku

3HayeHna KoadpduumeHTa kd ana pacdyetos no o¢opmyne (32) onpegenatoT no rpaduky,
npueeaeHHOMY Ha pUCyHKe U.8.
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1,0 L
10 20 30 50 80 120 200 300 d,mm

PucyHok U.8. F'paduKk ons onpeaeneHuns sHavyeHus

KoapodumumeHTa kd

MpunoxkeHue K
(obasaTenbHoe)

NMPOEKTUPOBAHWE CBAPHbIX COEAMHEHUIA

K.1. Hopmbl pacuyeTa, npusBegeHHble B HACTOALLEM NPUNOXKEHUN, PACMPOCTPAHAKOTCA HA CBApPHbIe
coefiHeHusn, cooTBeTcTByoWMe TpeboBaHnam MOCT 23118, a Takke 6.2 n 10.2.7 HacTosLLero cTaHAapTa.

K.2. CBapHble CTblKOBble COEAMHEHMA MPU LEHTPANbHOM PACTAXKEHUU WAM CKATUKM cuaoi N
paccuMTbIBaIOT No popmyne

<Ry, (K1)

w

roe t - HaMmeHbLana TONLWWHA cCoegUHAEMbIX 31eMEHTOB;
IW - pacyeTHaA 4/InHa WBa;

Rwy - pacyeTHOE COMPOTMB/IEHME CBAPHOIO CTHIKOBOrO COEAMHEHMWA PACTAMKEHMUIO, CXKATUIO UK
nsrmby, yctaHasameaemoe no CHul [1-23 B 3aBUCMMOCTM OT MPOYHOCTHbLIX CBOMCTB CTaAn U MeToAa
KOHTPOA COeANHEHUA.

K.3. CBapHble coeguHeHnA € Yr10BbIMU LWBAMMU

K.3.1. CBapHble COeANHEHUA C YII0BbIMM LWIBAMM NPY AeicTBUM cubl N, npoxoasiuen yepes LeHTp
TAXKECTU COeAMHEHUA, PacCYUTLIBAOT No hopmyne

N

—<R
Af wi, (K.2)

rae Af =K f ﬁlw - naowadb pacyeTHOro ce4yeHuA Wea,

Kf - KaTeT yrnoBoro wBea;

ﬂ - KoadpdpuumneHT rnybrHbl NponnaBaeHus Wea, npuHMmaemblit no CHuM 11-23 B 3aBucMMmocCTH OT



YC/IOBUI CBapPKMY;
IW - pacyeTHas 4/IMHa WBa, NPUHUMaeMasn MeHee ero NoJIHOM A/IMHbI Ha 10 mm;

wa - pacyeTHOe COMpoOTMBAEHME YIrNoBOro wea cpesy, npuHumaemoe no CHull [1-23 B
33aBMCMMOCTM OT NPOYHOCTHBIX CBOMCTB METaNa LWBa.

K.3.2. CBapHble COEAMHEHWUS C YrNOBbIMW LWBaMW NPU AENUCTBUM MOMEHTa M B NAOCKOCTW,
nepneHaANKYNAPHOM NJOCKOCTM PAacnoNOXKEHNS WBOB, PAaCCYMUTLIBAOT No dopmyne

M

—<R
Wf wf , (K.3)

rae Wf - MOMEHT COMNPOTUBNIEHNA PACYHETHOIO CevYeHnA WBa,

wa - cM. dopmyny (K.2).

K.3.3. CBapHble COeAVHEHUs C YrNOBbIMM LUBaMM MPU AENCTBMM MOMeHTa M B MNOCKOCTM
pacnonoXKeHWA LWBOB PaccyMTbIBAOT No dpopmyne

M CR
—— X +y <R
i1, y wt, (K.4)

rae I x U I fy - MOMEHTbI MHepLUnn pacyeTHOro ce4eHnA WBa OTHOCUTE/IbHO €ro MaBHbIX oce x-x
ny-y;

X MY - KOOPAMHATbI TOYKM WBa, Hamboee yaaseHHOM OT LLeHTPa TAXKECTU PacHeTHOro cevyeHus Wea;
Rt -cm. dopmyny (K.2).

K.3.4. PacyeTHas A4nMHa yr10BOro WBA A0/1XKHa bbITb HE MeHee 4K, , HO He meHee 40 mm (rae K
- KaTeT yr/10BOro LWBa).

3HayeHuWe KaTeTa Yr10BOro WBa NPUHNUMAIOT B COOTBETCTBUM C pacieTom no dopmynam (K.2) - (K.4),
HO He MeHee 3HayeHus, ykasaHHoro 8 CHuIM 11-23 B 3aBUCMMOCTM OT TOJILLMHbI CBAPMBAEMbIX 3/1€MEHTOB
M BUAA CBAPKMW.

K.3.5. OAHOCTOpPOHHME U MpepbIBUCTbIE YI/0Bble LWBbI AOMNYCKAETCA MNPUMEHATb MpU
AOMNONHUTENIbHOM 060CHOBaHMM.

K.4. HaxnectouyHble 3/1eMeHTbl COEAMHEHMﬁ TOI']LLI,MHOVI 00 4 MM C TOYEYHbIMM LIBAMM,
BbIMO/IHEHHbIMU ,El,erBOf/‘I CBapKOVI CKBO3HbIM NMponaaBaeHNEM, PACCHNTBIBAKOT NO d)opmynaM:

L <R, . — Ha cpe3
0 28nd2 = Mwun pes; (K.5)

< 0, — Ha OTPbIB (K g)

1,5ndt



rae Ns n Nt - ChNa cpe3biBalollaada U CUa OTpbiBalOWwaA CBapHble TOYKMUM COoeauHEHUA
COOTBETCTBEHHO,

R -

wun HOpMaTUBHOE COMpPOTUB/IEHME MeTaN/la WBa MO BpemeHHOMY COoNnpoTUBAIEHULO,

npuHMmaemoe no CHull 11-23;

H
O, - HOpMmaTMBHOE COMPOTMB/JEHWE OCHOBHOrO MeTansia No BPEMEHHOMY COMPOTUBAEHMUIO,
npuHMmaemoe no CHull 11-23;

N - YNCZ1I0 CBAPHbIX TOYEK B COEANHEHUMN,

d - AnameTp TOYEYHOro LWBa B MIOCKOCTU COEAMHAEMbIX 31€MEHTOB, NpuHMmaembin no FOCT
14776;

t - meHblIaa 13 ToNLWMH CBapMBaAEMbIX 3/1EMEHTOB.

Pasmep HaxNecTkn B coegmMHEHUM A0KeH bbITb He meHee 5t.

Mpunoxenune /1
(obasaTenbHoe)

NMPOEKTUPOBAHME EO/ITOBbIX M ®PUKLMOHHbIX COEAMHEHUIA

J1.1. bonTtoBble coeauHeHUA, BOCNPUHMMAKOLWME MPoAOoAbHble cunabl N, paccuuTbiBalOT Mo
dopmynam:

<Ry, — Ha cpes; (1)

nn A

——<0,6R_7. — Ha cMmsTHE .
nd, 5t bp/ b ;(N.2)

—— < R,7, — Ha PacTsLKCHHE (g 3)

nA,
rae n -4umcno 6onToB B coeanHeHunn,
ns -41nCno cpe3oB o4HOro 6OI'ITa,'

A) - naowangb ce4yeHnAa CTepPKHA 6OJ'ITa,'

db - HAapYXXHbI AMameTp CTepyKHA 60NTa;

Zt - HAMMeHbLWaA CyMmmapHaAa To/IWMHA 31eMEHTOB, CMUHAEMbIX B OAHOM HanpasB/1eHUU;



A}m - naowaapb ceyeHusa 6onta "HetTo";

Rbs , Rbp , Rbt - pacyeTHble CONPOTUBIEHMA BONTOBbIX COEANHEHWUI CPE3Y, CMATUIO U PACTANKEHUIO
COOTBETCTBEHHO, NpuHUMaemble no CHull 11-23;

Vb - koaddUUMeHT ycnosuit paboTbl no CHuM 11-23.

N.2. bonT, noaBeprawowWwmiicas OAHOBPEMEHHOMY Cpe3y M pPacTAXKEHW0, KpoMe pacdeTa no
dopmynam (1.1 - N1.3), npu n = 1 gonxkeH ObITb AONONHUTENBHO pPaccynTaH no dopmyne

2 2

N N

S t

—3 |+ <1, (n.4)
nsAbRbsyb A\)n Rbt]/b

rae Ns " Nt - cpe3blBalolLee M PacTArMBaloLLEe YCUANA COOTBETCTBEHHO, MPUXOAALLMECA Ha BOAT,

ocTanbHble 0603HayeHua - cm. popmynsbl (/1.1) - (N1.3).

N.3. Npwn paboTe 60/1TOBOro COEANHEHUA Ha CABUT U HEMOCPEACTBEHHOM AeNCTBUMN Ha COeAUHEHNE
NOABUXHOM HarpysKM, a TakKe Npu HeobXoAMMOCTN OrpaHNYeHnsa gedpopmaLmii KOHCTPYKLMIA B LLENOM
cneayeT, Kak NpaBu/io, NPUMEHATb BONTbI Knacca TodHocTn A no TOCT 1759.1.

N.4. MUHUManbHble PacCcTOAHUA MeXAy LeHTpamu 601ToB B Nt06OM HanpaBNeHMM, a TaKKe OT
ueHTpa 60nTa A0 Kpas 3/1eMeHTa BA0/b M NONepek YCUAMA, Kak NpaBuao, NPUHUMALOT COOTBETCTBEHHO
paBHbiMK 2,5d, 2d n 1,5d (rge d - anameTp oTBepcTua ansa bonta).

[donyckaetca ymeHblwaTtb 3TM paccToaHua o 2d, 1,5d u 1,35d, cooTBEeTCTBEHHO, MPU YCAOBMM
CHUMKEeHMA Ha 25% pacyeTHbIX CONPOTUBIEHUI CPE3Y U CMATUIO ( Rbs " Rbp ), YKasaHHbIX B popmynax

(N.1) m (N.2).

J1.5. bonTtosble d)pMKLl,MOHHbIe coegunHeHnAa pPaccynTbiBalOT B MNpeanosioxkeHnn nepenayu
AEVICTBVEOLI.I,VIX B coeaAnHeEHNN ycvmwﬁ yepes TpeHne, BO3HMKaloulee Nno ConpuKacatrowmmca naoCKOCTAM
coegunHAeMbIX 3/1eMEHTOB OT NpeaBapuTeNbHOro HaTAXeHWUA 6onTOB. Mpn atom pacnpegenexHuve
I'IpOﬂ,OI'IbHOVI CUNbl MeXxay 6onTamu cneanyet NPpUHNMMATb PaBHOMEPHDbIM.

Yecunva npeaBapuTENbHOMO HaTAXeHMsA 60NTOB B GPUKLMOHHbLIX COEAMHEHUAX MPUHMMAIOT MO
Tabnuue M.1 NpunoxkeHusa M.

N1.6. MpoBepKy NPOYHOCTU PPUKLMOHHOTO BONTOBOrO COEAMHEHMS BbIMOJHAIOT MO popmMmyam:

0<0O;-n-k;
(n.5)
0, =B,- 17,17,

rae O - casuratoulee ycunnune ot paCy4eTHbIX Harpy3ok, p,eﬁCTByIOMee Ha 6onToBoe coegnHeHune;

1
Ob - pacyeTHoOe casurarouiee ycunamne, Kotopoe MOXKET 6bITb BOCNPUHATO Ka*XAOWU KOHTAKTHOU
NOBEPXHOCTbIO COeANHAEMbIX SNEMEHTOB, CTAHYTbIX OHUM 6OJ'ITOM;

n - yncno 60NTOB;

k - uncno I'IOBerHOCTeﬁ TpeHnA coeanHAeMbIX 9/1EMEHTOB,



Bo - pacyeTHOe ycuane npeaBapuTenbHOro HaTaXeHusa 6onta (cm. M.1.1);
M K03dDUUMEHT TpeHua, NpuHUMaembli no CHull 11-23;

Vb - KoabduumeHT ycnosuii paboTbl, npuHMMaemblii no CHuM 11-23;

Yn = 15. KO3pPMUMEHT HAaAEKHOCTH.

J1.7. Pa3HOCTb HOMMHAJIbHbIX AMAMETPOB OTBEepCTU U 6onToB B 0ONTOBbIX (GPUKLMOHHBIX
COeIMHEHUAX AOJI}KHA COCTaBAATb He bosiee 1 mm.

N.8. Ona 6onToB, NoaBepraembix BO3AENCTBUIO BMBpaUMK, NpeaBapuUTeNbHOE HaTAMeHue He
MOMeT CYMTaTbCA MepoW, A0CTaTOYHOW ANA npedynperkaeHUs CamoOTBMHUYMBAHWUA, O0cOBeHHO Ha
Haya/ibHbIX CTaAMAX SKCNAYaTaLUM aTTpaKkLUmMoHa. MosTomy B 3KCNAyaTaLUMOHHON AOKYMEHTaLNN A0NKHO
6bITb YKa3aHO MeCTO PacnofoXeHna BONTOB, HaTAXKEHME KOTOPbIX CledyeT PeryaapHO KOHTPO/IMPOBaTh.

MpumeHeHMe yNpyrux CTOMNOPHbIX WANG (MPUMKMMHBIX, CTONOPHbIX € 3y6bAMU, PacOHHbIX, C NaNKoM
M HOCMKOM M aHa/IOTUYHbIX) B KQUYECTBE MepPbI NMpeaynpeRAeHUsA CaMOOTBMHYMBAHMA 6ONTOB Kaaccos 8.8
1 10.9 He ponyckaeTca.

MpunnoxkeHne M
(obasaTenbHoe)

NMPOEKTUPOBAHMUE ®JIAHLIEBbIX COEANHEHUI

M.1. MpegBapuTeNbHOE HATAXKEHNE N PacYeTHble ycuamsa 6onTos

M.1.1. PacuyeTHble ycuAnA npeaBapuUTeIbHOrO HaTAXeHUA Bo 6onTOB PaHLEBbIX COeAUHEHUN
onpegenatot no popmyne

_ H
Bo - 0’63 O-b ) Abn , (M-l)
H
rge O-b - HOpMaTuUBHOE conpoTueaeHNE PACTAXKEHUNIO 60}'ITa;

A\)n - naowaap cevyeHma 6onta "HeTToO".

3Ha4yeHuA PaCYeTHbIX ycvmm7| npeaBapuTeIbHOro HatTAXeHuA 6ontoB u” COOTBETCTBYHOWMNE UM
3Ha4YeHNA MOMEHTOB 3aKpy4YnBaHUA NpuBeaeHbl B Ta6nmu,e M.1.

Tabnnua M.1

PacueTHble ycuauna npeaBapuTeIbHOro HaTAXKeHUA
N MOMEHTbI 3aKpy4YnBaHMA ANA 6onToB d)ﬂaHLI,EBbIX COE,CI,MHGHMVI



PacueTHoe ycunmne npeaBapuTeibHOro
B MoMeHT 3aKpyymBaHuMA Mt <*> H-m, gna
Lnametp HaTaKeHua Dy, KH, gns 6onTOB Knacca no 5 [OCT 1759 4
Sonra, mm FOCT 1759.4 ONITOB KAaacca no .
6.8 8.8 10.9 6.8 8.8 10.9
16 60 80 100 175 230 290
20 94 125 156 340 450 560
22 116 154 193 460 610 765
24 134 179 224 580 775 970
27 175 233 292 860 1130 1420
30 213 285 356 1150 1540 1920
36 312 416 520 2020 2700 3370

<*> 3HayeHusa Mt onpegeneHol C MCNONb30BaHMEM Ko3dpduumeHTa 3akpyyumsaHua K = 0,18
cootBetctBum ¢ FOCT 22356.




M.1.2. PacuyeTHOoe conpoTmBaneHne BHEWHEMY pactarmparouwlemy yCcunuio Bft eaANHNYHOro

6onTOBOrO coeAgmMHeHUA BO G1IaHLLEBOM CTbIKE, MPU YCIOBUK, YTO 3TO YCUINE HOCUT NPENUMYLLECTBEHHO
CTaTUYECKUI XapaKTep, onpeaenatoTt no popmyse

B, =0,8B, , (M.2a)

roe Bo - yCUAMe npeaBapuTesibHOro HaTaxkeHuns 6oaTa no Tabanue M.1.

B cnyyae BO3AeNCTBUA BHELIHUX YCUIMNA, pacyeTHble 3HAaYEHUA KOTOPbIX YCTaHOB/EHbI C YY4ETOM

YAApHbIX Harpy3ok u Bubpaumn (Koapduumentol P >1 n @, >1, cm. 5.9.1 n 5.9.2 HacroAwero

CTaHAapTa), 3HayeHue Bft cnepyet NPUHUMaTb:
By =0,7B, . (m.26)
M.2. PacueT dbnaHuUEeBbIX COEAUHEHNN
Pl
M.2.1. BHewHee ycuave B eAMHUYHOM 60NTOBOM coeaMHEeHMU (GAaHUEBOrO CTblKa ,

BO3HWMKaOWee OT COBMeECTHOIo AEVICTBMH oceBoW paCTFIFMBalOI.I.I,em Cunbl N M3I'VI6aPOLLI,eI'O MOMEHTa, He
AO0/IXKHO NpeBblIlaTb Pac4eTHOro 3Ha4eHnA, onpeaenaemoro no d)opN\yne

8 M
prlo=N+2. 2 |<B
f 3D, ft, (M.3)

rae n -4ucno 60nTOB BO d)}'IaHLl,eBOM CTblKe,

N 1 M - oceBas cuna 1 M3rnbatoLLMin MOMEHT, AeicTBytowmne Ha GpAaHLEBbI CTbIK, COOTBETCTBEHHO;
Db - AMaMETP OKPYKHOCTU OCU MOCTaHOBKKN BONTOB;

By -cm. dopmyny (M.2a).

M.2.2. Bo d)I'IaHLI,EBbIX coeanHeHunAxX, noasepraembiX pacCTaAXKXeHUO NN PaCTAXKEHUIO C M3FM6OM,

1
BHELIHee ycuaune, AencTByloLlLee Ha oauH 6onT P , NpeaBapuUTeNbHO 3aTAHYTbLIN C YCUIMEM NO Tabauue
M.1, cocTaBnserT:

PRI =P %, (ma)

1
roe Pf - cM. dopmyny (M.3);
X - K03 PULMEHT OCHOBHOM HarpysKku, onpeaensemolii no popmyne

1
1,86+0,38l,,/d, ’

X

Ibt - ANMHa YacTi 60ATa, 3aK0UYeHHasA BHYTPU GAaHLEBOrO CTbiKa MEXKAY BHYTPEHHUMW FPaHAMM



ro/IoBKM 6oNTa U raiiku;

db - HOMUHaNbHbIM AnameTp bonTa.

M.2.3. Npu pacyeTe Ha yCTanocTb pAaHLUEBbLIX COEANHEHUNIN HaNpAXKeHWEe B OAHOM NpeaBapuUTeibHO

1
3aTAHyTOM BonTe, onpegensaemoe no ycuauto Pb ns ¢popmyn (M.3) n (M.4), He JOMKHO NPEBbILATbL
npegena BbIHOC/AMBOCTMH:

1
R AL <Ry, (m.5)
p! .
roe My - BHelHee ycunue, AencTeylowee Ha oAnH 60nT;
Abn - nnowaapb cevyeHma 6onta "HeTTO";

2 _
Ro =40 H/mm” - npeaen BbIHOCAMBOCTM 60/ITa NPU OTHYJIEBOM LIMK/IE HaMPAMKeHU (,0 = 0)

Ha base 2-106 UMKNOB. [N KO/IMYECTBa LUMKAOB HaMpsXKeHUN CBbille 2-106 3HauYeHnA Ro
onpeaensiot no ¢popmynam (30a; 306).

YcTanoctb 601TOB B cOeANHEHMAX 6e3 NpeaBapuUTeIbHOM 3aTAMKKM NPOoBepAtoT no dopmyne

P/ A, <Ry

’

1
roe Pf - cM. dopmyny (M.3);
ocTanbHble 0603HayeHua - cm. popmyny (M.5).

M.2.4. PacyeT Ha NpoYHOCTb Npu M3rMbe Kpyrabix GnaHuesB B coeanHeHuax Tpyb nposogAt no
dopmyne
6P, -

2T <R
(D, —ndytz (M)

AM

rae Pf = N + D -npuneeaeHHaAa oceBada Harpyska Ha (1)/1(:]H€LI| cy4yeTom M3FM63POLLI,eI'O MOMEHTa
0

[roe N u M - cm. dopmyny (M.3)];

IZ(Db_Do)/Z - paccTosiHMe MexXay ocbio 60ATa M OKPYXKHOW OCblo ceyeHua Tpybbl B

coeamMHeHumn (rae Db - AMAaMEeTpP OKPYMKHOCTM OCM MOCTaHOBKM 60NTOB Ha dnaHLug, Do - cpeaHuit
anameTp Tpybbl);

n - yucno 60NTOB;

d - anameTp oTBepcTMA nNog 6onT;
tf - TonwmHa dnaHua;

Ry - pacyeTHOe CONpPOTMBAEHME NPOoKaTa.



TonwmHy dpnaHua t; paccymTbIBaAOT NO dopmyne

6P, -1
(7D, —nd)R,

t, > . (M.7)

|_|pl4 3TOM TOJWUNHY cbnaHu,a tf cneagyetr NnpUHMMATb HE MeHee TpeXKpaTHOVI TONWUNHBI CTEHKHU

Tpybbl tt :tf 2 3tt.

M.2.5. PacueT ¢naHUEBbIX CoeAUHEHUI Ha nonepedHyto cuny O nposoasat no dpopmyne (/1.5)
MpunoxxeHua /.

Mpu OTCYTCTBUN MECTHOM NOMNEPEYHOIN CU/bl MPUHMMAIOT ee YC/I0BHOE 3HaYeHne 0=0,1uN ,rae
N - BHellHee oceBoe ycuave Ha ¢paHLeBoe coeguHeHmne.

M.2.6. PacyeT cBapHOro coeamHeHua ¢naHua c Tpybol NpoBOAAT B COOTBETCTBUM C OBLLMMM

YKa3aHUAMMU 10.2 HacToAwero CTaHAapTa. CDopmyna ANnAa pacyeTa CBapHbIX COEAMHeHMﬁ MMeeT Bna:

+

N M
AW <Ry, (M8)

rae N u M - cm. dopmyny (M.3);
AN n WW - NJoWanb U MOMEHT CONPOTUB/IEHUA PACYETHOTO CEYEHWS LLIBOB COOTBETCTBEHHO;

Rur - pacyeTHOe CONpPOTUBAEHME YIOBOrO LWBA Cpesy.

PacueT cBapHbIX coeguHEHWN BO GAaHLEBbIX CTbIKAx, HEe MMeroWMX (GACOHOK, YKPEenaaroLLmx
coegmHeHue dpnaHua c Tpyboit, npoeoaAaT no dopmyne

P, 2,9P (D, -D,)’

+ <R
zD,a, a\,z\,\/Dott (7D, —nd)(t, /t,)’°

wf , (M.9)

roe &, - pacyeTHas BbicoTa WBA;
ocTanbHble 0603HayeHua - cm. popmynbl (M.6), (M.7), (M.8).
M.3. KoHcTpynpoBaHue piaHLeBbIX COeaNHEHN

M.3.1. CTanbHOM NPOKAT, UCNOMIb3YEMbIN N5 GAaHLEB, AOMKEH COOTBETCTBOBATb TPEOOBAHMAM,
M3/10KeHHbIM B [TpunoxkeHun .

M.3.2. dnaHueBble COeANHEHNA PACTAHYTbIX 3/1IEMEHTOB 3aMKHYTOro NpoduAa creayeT BbINOAHATb,
KaK NpaBuio, CO CM/IOLWHbIMKU dAaHLAMMK.

Hannune pebep »KeCTKOCTM B 30He MpuKpenaeHusa dnaHua K Tpybe, X pasmepbl U KOANYECTBO
BbIGMPAIOT UCXOAA U3 HaNpPAXKeHHO-AedOPMUPOBAHHOIO COCTOSHWUA COeAUHEHUSA B LLE/IOM.

BonTbl cneayeT pacnonaraTtb Kak MOXKHO 6MKe K BHELLHEMY KOHTYPY NPUCOeaNHAEMOro K GpiaHLy
npoduns.



M.3.3. [Onsa BOCNpuATMA MonepeyHbix (caBuralowmx) ycuanin Bo ¢aaHUEBbIX COeAUHEHUsX
uenecoobpasHo NPUMEHNTb A0MNONHUTEIbHbIE KOHCTPYKTUBHbIE 3/18MEHTbI, HanpuMep LWTbIPW.

M.3.4. Mepbl npeaynpexaeHns CamooTBMHUYMBAHMA HONTOB GNaHLEBbIX COEANHEHUN AONKHbI
YyA0BNETBOPATb TpeboBaHUAM NyHKTa /1.8 MpunoxkeHua /.

MpunoxkeHue H
(o6asaTenbHoe)

NMPOEKTUPOBAHWE MAJIbLEBbIX COEANUHEHWN

H.1l. Matepuanbl gna nansues

H.1.1. Ana nanbues A0NAXKHA NPUMEHATLCA YrAepoancTasa KOHCTPYKUMOHHAA ctanb no FOCT 1050 n
nernpoBaHHaA KOHCTPYKUMOHHAA ctanb no NOCT 4543,

Manbubl U3 CTann C cogeprkaHuem yrnepoga 6onee 0,2% cnemyeT, Kak npaswuao, noasepratb
YNPOYHALEN TEpMMYECKON 06paboTKe (3aKanKa nakc oTnycK).

H.1.2. OnAa nanbues B Haubosiee OTBETCTBEHHbIX OAHOMA/NbLEBbLIX COEANHEHMAX, PACCYMUTbIBAEMbIX
Ha YCTaJIOCTb, OTKA3 KOTOPbIX MOMKET MPMBECTU K TPaBMe MOCETUTENIA UIWN PA3PYLUEHUIO aTTPAKLMOHA
(cuenku TenexeKk M CTbIKUM PEeNbCoB KaTasibHbIX rop, NOABECKM NOCAZO04YHbIX MECT Kapycenein u gp.),
cneayeT NPUMEHATb XpoMmomMmonnbaeHoByto cTasib Mapok 30XMA, 38XMA no F'OCT 4543.

H.2. PacyeTHble XapaKTepPUCTUKN

H.2.1. PacyeTHble CONPOTUBNEHMA Na/IbLEB U3 TEPMUYECKM YNIPOUYHEHHOW CTanu npu nsrnbe Ru 7

npw cpese Rs cnenyet onpeaenaTb no popmynam:
H
Ru = 0, /1, 37m - npu nu3rmbe; (H.1)

H
R, = 0,580';) /1, 37m - Npu cpese (ansa nanbLes
anameTtpom go 40 mm BKAOUNTENbHO); (H.2)

H
R, = 0,8'0,58Gb /1, 3 - npv cpese (414 NanbLes
AnameTpom cebiwe 40 mm), (H.3)

H
rae O-b - HOPpMaTUBHOE 3Ha4YeHWe BPpeEMEHHOIo CONnpPoOTUB/IEHUA,

Vm - KO3ddUUMEHT 0AHOPOAHOCTM NO MaTepuany, pasHbii 1,2.
H.3. PacyeT Ha CTaTMYeCKyIo NPOYHOCTb

H.3.1. PacyeT nanbua Ha u3rMb NPoBOAAT NO cxeme, NpuBedeHHOW Ha pucyHKke H.1. Mpu atom
MaKCMMasibHble HanpaxeHua n3rnba onpeaenstoT no popmyne



4N
F(tl + 2t2 +4b) < Ru , (H.4)

roe N - oceBoe ycunnue, ,ﬂ,eﬁCTBYPOU.Lee Ha nasbueBoe CoeguHeHune;

d - anameTp nanbLa;

tl 7 t2 - TONWWNHDbI coeanHAEeMbIX NNACTUH;

b - 3a30pbl MeXAY NN1aCTUHAMMWU,

Ru - pac4yeTHOEe ConpoTUBAEHUE NU3rnby.

d

& | | -§—>le
S

N I I q

- ] \
al ]

- | | -;—>N12

Guar

e 0,33d 1,23d

L

k{ N gt

) >  Mnax =g

(t; + 2ty + 4b)

c

e

0603HayeHuA: M max - U3rnbatoLLNii MOMEHT;

q - pacnpegeneHHas Harpy3ka; Ousr - HanpsxkeHua n3rnba;
ocTanbHble 0603HaveHuA - cm. popmynsbi (H.4), (H.6) n (H.7)

PucyHoK H.1. KOHCTpYKTMBHAA K pacyeTHaa cxema
nanbLLEeBOro coeanHeHun

H.3.2. PacyeT anemeHTOB Na/ibL,EBOro COeAMHEHNA Ha CMATUE NPOBOAAT NO GpopMynam:

N N
—~ <R ,—<R
td - " 2td Py (H:5)

roe Rp - pacyeTHOE conpoTnBaeHne NpoKkaTa CMATUIO TOpLI,EBOﬁ NOBEPXHOCTHU,

ocTanbHble 0603HaveHuA - cm. popmyny (H.4).



Ha cmATWe cneayeT paccumTbiBaTb COeAMHSAEeMble MNacTUHbL. MPOBEPKY Ha CMATME MasbLeB Mo
dopmynam (H.5) npoBogAT B TOM C/yyae, ec/i BpeMeHHOe CONPOTUB/IEHUE MaTepuana nanbla HUe
3HaYeHMA aHaNOTMYHOWN XapPaKTEPUCTUKM NAACTUHDI.

H.3.3. Mpu paboyeit anmMHe nanbua cebiwe 3d pacyeTsbl, BbiNOAHAEeMble B cooTBeTcTBMM € H.3.1 1
H.3.2, faloT pe3ynbTaTthbl, NPeBbIAtOWMe 3HAYEHMA AeNCTBUTENbHBIX HAaNpaKeHUN. Mpu 6onee TOUHbIX
KOMMbIOTEPHbIX pacyeTax HeobXxoAMMO WMCMOAb30BaTb OCHOBHbIE MPEANOCLINKM U PacYETHblE CXEMbI,
oTpakatolme AeUCTBUTENBbHYIO KOHCTPYKLUMIO NanbLLEBOrO COEANHEHUA U ycnoBuA ero paboTbl, B TOM
yncne HeobxoAMMO Y4YMTbIBAaTb BO3MOMKHOCTb YBE/IMMEHUS 33a30POB B OTBEPCTUM MOJ BO3LENCTBMEM
nepemeHHbIX HanpsaKeHWN.

H.3.4. Pasmepbl NAaCTUH B MNajbLEBbIX COEAMHEHMAX a, C U t, YKasaHHble Ha pucyHKe H.1,
paccynTbIBAKOT NO popMynam:

az

+1,17d , (H.6)

1" v

rae a - pacCctoAaHne B4O01b YCUNNA OT KpaA NAACTUHBbI A0 LLeHTPa OTBEPCTUA,

R\/ - pacyeTHOE conpoTnBaeHNE NO Npegeny TeKy4ecTtu,

N, t , d - cm. popmyny (H.4);

c=

+ O,83d , (H.7)

1"

rae C - paccTosHue nonepek yCUAus oT Kpas NAacTUHbI 40 LEHTPa OTBEPCTUS;
tl, d - cm. dopmyny (H.4);
RV - cM. dopmyny (H.6);

tl > 0,7 N /Rv nnu (H.8)

t, > 0,4d ,(H.9)

rae t1 - TO/IWLMHA NNaCTUHDbI,

N, d - cm. popmyny (H.4);

RV - cm. popmyny (H.6).

H.3.5. B cnyvyae ecnm KOHCTPYKTMBHO COOTHOLLEHWA pa3mepos, yKasaHHble B H.3.4, BbINOAHUTL
HEBO3MOXHO, HEOOXOAMMO NPOBECTM PACYET NACTUH HA pacTAXKeHMe No popmynam:

- M0 cevyeHuto e-e (cm. pucyHoK H.1)



N <
2t,(c—0,83d) ~

R, . (H.10)

- no ceyeHuto k-k (cm. pucyHok H.1)

N
2t (a—1,17d)

<R, (H11)

H.3.6. PacyeT cBapHbIX COoeauHEeHUl cnepyeT BbINOAHATbL B cooTBeTcTBMM ¢ 10.2 HacToAwero
CTaHAapTa.

H.4. PacuyeT Ha ycTanocTtb

H.4.1. PacyeT nanblLeB Ha yCTaNoCTb caeayeT NposBoauTb no ¢popmynam (28) u (32) HacToswero

CTaHZapTa, NpuYyem 3HayeHue KoadboduumeHTa ,Bk NPUHMMAOT paBHbIM 1, ecnn naneu He mmeet
reOMeTPUYECKUX KOHLIEHTPATOPOB.

H.4.2. PacuyeTt Ha YCTaNI0CTb MPOMEKYTOYHbIX 3/1IEMEHTOB C OTBEPCTUAMU N CBAPHDbIX COEAMHeHMﬁ,
npukpennarnwmnx 3Tm anemeHTbl K OCHOBHbIM 3/1EMEHTAM KOHCTPYKUUKU, NPOBOAAT B COOTBETCTBUU C
Tp86OBaHMﬂMM pa3gena 9 HacToALwero CTaHAapTa.

H.5. TpeboBaHWUs K KOHCTPYUPOBAHUIO

H.5.1. B ogHOManbLeBbIX cOegMHEHUAX HEOBXOAMMO MpeaycMOTpeTb pe3epBUpOoBaHUE Nasibla,
€C/IN ero 0TKa3 MOXKET BbI3BaTb pa3pyLleHne KOHCTPYKLUMKN aTTPaKLMOHa.

Ona  pesepBupoBaHMA NafAbLa@ AOMYCKAeTCA MNPUMEHATb AOMNOJHUTENbHbIM  KO3dPUUMEHT

!
HagexHocTn  /af 21,5 npyv pacyeTe MajsbLa Ha MNPOYHOCTb NMBO pa3pabaTtbiBaTb CneLManbHYHO
npoueaypy cMcTemaTMYecKoro KOHTPOAA Masbla, KOTopasa A0/XKHA ObITb NpesyCMOTPEHA B YepTexKax U
3KCN/yaTaLMOHHON AOKYMEHTaLMK.

H.5.2. KOHCTpyKUMA MHOronanbLEeBOro COEAMHEHUS AOJ/KHa obecneynBaTb COXpPAaHEHWE ero
pacyeTHOM HecyLwein cnocobHOCTU B C/ly4ae OTKa3a OAHOTO M3 NasibLies.

H.5.3. 3a30p No AMameTpy mexay CTEHKOW OTBEPCTMA U ManblLem A0MKeH bbiTb He 6onee 0,025
AnameTpa Manbla U He 6onee 1 MM, ecan K obecrneyeHWio HaAEXHOCTM M paboTocnocobHoCTH
COEAMHEHMUA U KOHCTPYKLMM B LLEIOM He NpeabaBAAloT UHble TPpeboBaHMS.

Mpunoxkenune M
(cnpaBoyHoE)
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