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Mpeaucnosne

1 PA3PABOTAH Poccuickon accouuvaumen napkoB W NpousBoauTenen
aTTpPaKLMOHOB, BKYaoLWwen pabodvyto rpynny CneuuanmncToB KOHCTPYKTOPCKOro
6topo "Mup" n ULHUNCK nm.KyyepeHko

BHECEH TexHnyeckum kommuteTomM no ctaHgaptusauum TK 427 "ATTpakuymOHbI
N gpyrve yCcTponcTBa ASia passriedeHnin”

2 YTBEPXXOEH /I BBEAEH B OEWCTBWE [MoctaHoBneHvem locctanaapTa
Poccum ot 26 gekabpst 2003 r. N 395-cT

3 Hacrtosuwmin ctaHgapT rapMOHM3MpOBaH C eBpornenckum ctaHgaptom pr EN
13814 "Fairground and amusement park machinery and structures - Safety"
("MexaHn3mMbl M KOHCTPYKUMW MEepeaBkHbIX W CTaUMOHapHbIX — NapKOB.
besonacHocTb"), a Takke pa3paboTaH C Y4E€TOM OCHOBHbIX HOPMAaTUBHbIX
nonoxeHun Hemeukoro ctaHgapta DIN 15018-1:1984 "Cranes. Steel structures.
Verification and analyses" ("KpaHbl. CtanbHble KOHCTpyKuun. PacueTtbl wn
nposepka") n ENV 1991-2-4:1994 "Eurocode 1: Basis of design and actions on
structures. Part 2-4: Wind actions" ("OCHOBHbIE MNOMOXEHWUSI NPOEKTUPOBAHUS U
BETPOBbIE BO3A4ENCTBUSI HA COOpPYxeHns") (CM. npunoxeHue A)

4 BBE[JEH BINEPBbIE

Beenenve



Hactosawmn cTtaHgapT paspaboTaH C Uenbio HOpPMaTMBHOMO obecneyeHus
©e3onacHoOCTM noceTutenerm n obBCNy>MBalLWIEro nepcoHana aTtTpakuUoHOB U
ApYrMx YCTPOWCTB Afs1 pas3BfieYeHUA Ha CTagum MPOEKTUPOBAHUA CTarbHbIX
KOHCTPYKLIMIA aTTPaKLMOHOB.

HacTosawmn ctaHgapt aendetca ctangaptom tuna C no FOCT EH 1070.

1 O6nactb NpUMeHeHuns

Hactosaumin ctaHgapT ycTaHaBnMBaeT nNpaBura MPOEKTUPOBAHWUSI CTarlbHbIX
KOHCTPYKLMN MEXaHM3UPOBAHHbLIX aTTPaKLMOHOB, 06ecneyYnBatoLLMe CHMKEHNE A0
HeoOXOOAMMOrO  YPOBHSI  puUCKa  OCHOBHbIX  3HAYUTENbHbIX  MEXaHU4YeCKMX
OMaCcHOCTEN: NIacTUYECKOrO N YCTaNOCTHOrO paspyLUeHUn, NOTEPU YCTONYMBOCTM
dopMbl 1 MOMOXEHWS, OOCTWXKEHUS NpeAernbHblX NporMboB U MNEepPeEMELLEHNIA.
CTaHOapT pacnpocTpaHAeTCA Ha CTanbHble KOHCTPYKLMW Kapycenew, Korec
0603peHns, KaTanbHbIX rop, Bpawalwymxcs nratgopm u ap. (oanee -
KOHCTPYKLMKN), MCMNOMb3yEMbIX AN MOCTOSIHHOrO U BPEMEHHOro, B TOM 4uche
MOBTOPHOTO, NPMMEHEHMS, IKCNNyaTMPYEMbIX NPU TEMNEPATYpPe Hapy>KHOro BO3ayxa
He 6onee nntoc 50 °C n He meHee muHyc 20 °C.

HacToaumin ctaHgapT He pacnpoCTpaHSEeTCs Ha KOHCTPYKLMU aTTpakLMOHOB,
KOTOpble M3roTOBIIEHbI 4O BBEAEHUS €r0 B JENCTBME.

2 HopmaTuBHbIE CCbINKU
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B HacTosiLemM cTaHgapTe UCnosb30BaHbl CChINKM Ha criegyowme CTaH4apThbl:

[OCT 27.002-89 HapexHocTb B TexHuke. OCHOBHbIE MOHATUSA. TepMUHbI U1
onpegeneHvs

FOCT 380-94 Ctanb yrnepoamcTtas 0OblKHOBEHHOrO ka4yecTBa. Mapku

[OCT 535-88 TllpokaT CcOpPTOBOM WM @ACOHHLIM W3 CTanu YINepoaucToun
00ObIKHOBEHHOro kayecta. ObLme TeXHUYEeCKMe YCIoBUSA

OCT 1050-88 NpokaT copTOBOWN, KanNMOpPOBaHHLIN, CO cneLnansHOW OTAENKON
NOBEPXHOCTU M3 VYIMEPOAUCTON KaYyeCTBEHHOW KOHCTPVYKLIMOHHOM cTanu. Obume
TEXHUYECKNE YCITOBUS

FOCT EH 1070-2003 EesonacHocTb 06opyaoBanus. TepMuHbl 1 onpeaeneHms

[OCT 1759.0-87 BonTbl, BUHTbI, LLNWUMNBbKX U FANKWU. TEXHUYECKMNE YCIIOBUS

TOCT 1759.1-82 bontbl, BUHTbI, LLUNWUNbKW, ravkn 1 Lypynbl. Jonyckn. Metoabl
KOHTPONA pa3MepoB U OTKIIOHEHUN dOPMbI 1 PACHOSIOXKEHNSA NOBEPXHOCTEN

[OCT 1759.4-87 (MCO 898-1-78) Bontbl, BUHTbI U LNWUIbKK. MexaHn4yeckumne
CBOMCTBA U METOAbI UCTbITAHUN

[OCT 1759.5-87 (MCO 898-2-80) Manku. MexaHn4yeckme CBOMCTBA U METOObI
NUCMbITAHUN

[OCT 2246-70 [NpoBonoka cTanbHasa cBapo4yHas. TexHUYeckme yCrnoBums

OCT 3241-91 (MCO 3108-74) KaHaTbl cTanbHble. TeXHUYECKNE YCIIOBUS

[OCT 4543-71 TpokaT wn3 NErMpoBaHHOW KOHCTPYKLIMOHHOW CTanw.
TexHuyeckue ycnosums

FOCT 5264-80 PyyHas ayroBas cBapka. CoeauHeHus cBapHble. OCHOBHbIE
TUNbI, KOHCTPYKTUBHbIE 3MEMEHTbLI U pasmepbl

[OCT 8050-85 [Byokuchb yrnepoaa rasoobpasHas u xuakas. TexHU4eckue
ycnosus

OCT 8713-79 Cmapka noa dnocom. CoeamHenna cBapHble. OCHOBHblE
TUNbI, KOHCTPYKTUBHbIE 3MEMEHTbLI U pasmepsbl

[OCT 8731-74 Tpybbl cTanbHble OecLIoBHblE ropsavyenedopMMpoBaHHbIE.
TexHunyeckue TpeboBaHns

OCT 9087-81 dntochl cBapOYHble NNaBMAeHbIe. TeXHNYECKMNE YCIIOBUS

OCT 9467-75 OnekTpoabl MOKPbITbIE MEeTanM4yeckme And py4YHOW AYroBou
CBapPKM KOHCTPYKLIMOHHbIX U TENMAOYCTONYMBBLIX CTanen. Tunbl

FOCT 10157-79 AproH razaoobpasHbll U XUOKUA. TexHn4yeckne ycrnoBsums

OCT 10705-80 Tpybbl cTanbHble 9NEKTPOCBapHbIe. TeXHUYEeCKNe yCrnoBms

OCT 11533-75 ABTOMaTMYECKas 1M NonyaBToMaTUYecKas aAyroBasd cBapka noa
dontocom. CoeanHEHNS CBAPHbIE MO OCTPbLIMWU U TYNbIMK Yrriamu. OCHOBHbIE TUMbI,
KOHCTPYKTMBHbIE SNIEMEHTbI U pa3Mepbl

OCT 11534-75 PyyHasa ayroas cBapka. CoeanHeHnsa cBapHble Nod OCTPbIMU
N TYNbiMK yrnamu. OCHOBHbIE TUIMbl, KOHCTPYKTUBHbLIE SNIEMEHTbI U Pa3MepbI

[OCT WCO/TO 12100-2-2002 BesonacHoctb obopyaoBaHunsa. OcCHOBHbIE
NOHATUSA, 00LIME NPUHLINNBLI KOHCTPYMPOBaHMA. YacTb 2. TexHuyeckne npaBuia u
TexHu4yeckmne TpedoBaHus

[OCT 14637-89 (MCO 4995-78) lMpokaT TONCTOMUCTOBOW W3 YrNepoamncTomn
cTanv o6bIKHOBEHHOIO Ka4yecTBa. TexHUYeCcKMe yCrnoBus

OCT 14771-76 [yroBag cBapka B 3alMTHOM rase. CoeaunHeHusi CBapHbIe.
OCHOBHbIE TUNbI, KOHCTPYKTUBHBLIE 3MEMEHTbI U Pa3MeEpbI

OCT 14776-79 Oyrosaga cBapka. CoeanHeHns cBapHble To4eYHble. OCHOBHbIE
TUNbI, KOHCTPYKTUBHbIE 3MEMEHTbLI U pasmepbl

OCT 18123-82 Lllanbbl. Ob6ume TEXHUYECKNE YCIOBUSA

[OCT 19281-89 [IpokaT wn3 cTanmM MOBbILWEHHOW NpoYyHocTn. Obume
TEXHUYECKNE YCIIOBUS

[OCT 22356-77 bBonTtbl W _ramku _BbICOKOMPOYHbIE U Wanbbl.  Obume
TEXHUYECKNE YCITOBUS
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[OCT 22727-88 [Npokat nuctoBon. MeToabl YNbTPa3ByKOBOrO KOHTPOMSA

OCT 23118-99 KOHCTPYKLIMK CTanbHble CTPOUTENbHbIE. ObLIMEe TEXHUYECKME
ycnosus

[OCT 23518-79 [yroBas cBapka B 3alMTHbIX rasax. CoeouHeHUs cBapHble
No4 OCTPbIMWU U TyNbiMK Yrnamu. OCHOBHbIE TUIMbl, KOHCTPYKTUBHbIE SMEMEHTbI U
pasmMepbl

FOCT 25100-95 MpyHTHI. Knaccudmkaruvs

[OCT 27751-88 HapexHOCTb CTPOUTENbHBIX KOHCTPYKLIMA WU OCHOBaHWNA.
OCHOBHbIE NOIOXEHWUS MO pacyeTy

OCT 28870-90 Ctanb. MeToabl UCMbITAHUSA HA PACTSKEHUE TONCTOMMCTOBOIO
npokaTa B HanpaBlE€HUWN TOMLLMHbI

[OCT 30188-97 Llenn rpys3onoabeMHble KanMbpoBaHHbIE BbICOKOMPOYHbIE.
TexHunyeckue ycnosus

OCT 30441-97 (UWCO 3076-84) Llenn KOPOTKO3BEHHbIE [PY30NOABEMHbIE
HekanMbpoBaHHble knacca npoYHocTu T(8). TexHndyeckune ycrnosus

CHwulM 2.01.07-85* Harpy3kun n Bo3aencTBumgd

CHul1 2.02.01-83* OcHOBaHWA 30aHUW U COOPYKEHWI

CHwuI 1I-7-81* CTponTenbCTBO B CENCMUYECKUX PANOHAX

CHwuIM 1I-23-81* CTanbHble KOHCTPYKLLN

3 OnpepeneHusn

B HacTosiwem ctaHgapTe npumeHeHbl TepmuHbl o TOCT EH 1070.

4 O0OLwMe NonoXxXeHud

4.1 Obuwme TpeboBaHus 6e3onacHOCTU K 060pyaOBaHUIO (KOHCTPYKLMSAM) - MO
FOCT NCO/TO 12100-2.

4.2 KoHcTpykumn porkHbl obecneymBaTb 6e3onacHyto COOPKY, MOHTaX,
Hanagky, aKcnnyaTtaunio N 4EMOHTaX aTTPaKLMOHOB (TO eCTb 6e3 paspyLUeHMs unn
NOSIBNEHUST  HEJOoMNyCTUMbIX  Aedopmalni), COXpaHsATb CBOM  TEXHUYECKME
XapakTEePUCTUKM MpPU  MHOTOKPATHOM  MOHTaxe W  OeMOoHTaxe (Mpu  uX
HeobxogmMmocTK), obragaTb 4OCTAaTOYHOM XUBYYECTbHO.

CnpoekTnpoBaHHbIE  KOHCTPYKLUMM  OOMKHbI  OblTb  TEXHOMOMMYHbIMKM B
OTHOLLEHMM COOPKM M AEMOHTaxa, NP1 HeOBXO0AMMOCTU AOSMKHbI ObITb NPUrOAHBIMU
ANA  perynupoBaHUs reoMEeTpUYECKMX pPa3MepoB, KOTopble obecneyvBaroT
©e30nacHOCTb 3KCNIyaTaummn aTTpakLMOHOB.

KOHCTPYKUMM OOMMKHBbI MPOEKTMPOBATLCS TakuM 06pa3oM, YTOObl B HUX He
BO3HMKANM ocTaTouHble gedopmauun npu  ©esaBapunHOM  3KchsyaTauum
aTTPaKLMOHOB.

4.3 K 3HauuTenbHbIM MeXaHMYeCKMM OrMacHOCTSM, paccMaTpuvBaeMbiM B
HacTosIWeM cTaHdapTe, OTHOCATCHA criegyloume OCHOBHble  rnpeferbHble
COCTOSIHMS!, ONMACHOCTb JOCTWKEHUS KOTOPbIX NpeaynpexnaeTcsa nyTemM pacyeta rno
MeToay MpedernbHblX COCTOSHWA: MracTUYEeCcKMe paspylleHnsl, YCTarioCTHble
paspyLleHns, noTeps YCTOMYMBOCTM (QOPMbl, MOTEPS YCTOMYMBOCTU MOSIOKEHUS
(nepBasa rpynna npegenbHbIX COCTOSHWUIA), OOCTWXEHME NpeaerbHbIX NPorMboB U
nepemMeLleHnn (BTopas rpynna npegernbHbIX COCTOSHUR).

O6wme npuHUMNbl obecnedYeHnss HageXXHOCTU CTPOUTENBbHBLIX KOHCTPYKLINMIA Npwn
pacyeTe No MeToay npeaesibHbix cocTosHu - no TOCT 27751.
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4.4 Tlpn pacyeTe KOHCTPYKUUA HeobxoouMMo pasnuyaTbh criegyloume Buabl
BHELUHUX Harpy3oK:

cTaTudeckas (MM KBasucTaTudeckasl) - BO3HMKAET OT MacCbl KOHCTPYKLIWA,
cTauuoHapHoro obopyaoBaHud, nogen Ha nnowagkax, nectHuuax, npoxogax, a
TaKkke Beca [OBWKYLIMXCHA 4YacTen aTTPakuMOHOB C JIOAbMWU NPU CKOPOCTU WX
ABWxeHna 0o 3 M/c;

nepemMeHHad (B TOM 4uCne 3HaKonepeMeHHas) - BO3HWKaeT OT MaccChl
ABVKYLLMXCS YacTen aTTpakLuMoHa;

AWHaMmmMyeckass -  BO3HMKAeT OT  BMOpOaKTMBHOrO  0GOpyaoBaHMS,
HeypaBHOBELLEHHbIX OABWKYLLMXCS YacTen MeXaHU3MOB (B TOM YMCIiE BO3MOXHOIO
aebanaHca BpalaloLmxca YacTten) npu paborte NOABEMHMKOB;

yaapHaa (B TOM 4ucre aBapuiHasl) - BO3HMKAET MNpU pPe3KoN OCTaHOBKE
OBWKYLLMXCS 4YacTel aTTpakumoHa, a Takke [Mpu  NPOXOXOEHUU  Kosnec
TPaHCMNOPTHLIX CPeACTB Yepes CThiKM U HEPOBHOCTM MYTMW.

45 OcHoBHas Uenb pacyetra - He [OONYCTUTb C  OnpedeneHHom
obecneyeHHOCTbIO HACTYNMEeHWs NpeaeribHbIX COCTOSIHUA nepBow rpynnbl (cMm. 4.3)
nnn nepexoaa 3a npefenbHble COCTOAHWUA BTOPOW rpyrnbl B TEYEHMEe BCEro cpoka
SKCnnyaTauum aTTpakLMOHOB, a TaKkxe B NpoLecce NX MOHTaXa 1 IEMOHTaxa.

4.6 PacyeTHble MoAenn KOHCTPYKUMW (B TOM 4UCHe pacyeTHble CXEMbl,
OCHOBHblE MCXOOHble AaHHble ANA pacyeTa) OOSPKHbl OTpaaTb peanucTUYHbIe
ycrnoBus paboTbl aTTpakuMoHOB. pn 3TOM HEOBXOAUMO Yy4YUTbIBATb HamnpsikeHHoe
N oedopMMpOBaHHOE COCTOSIHUS, MPOCTPAHCTBEHHYO paboTy KOHCTPYKUWUA, npwu
HEeOOXOAMMOCTN - TEOMETPUYECKYID HENMHENHOCTb, BO3MOXHbIE OTKIOHEHUS
reOMEeTPU4YECKUX pPasMepoB OT WX HOMMUHAmNbHbIX 3HAYEHUA U OCOBEHHOCTU
B3aMMOAENCTBUS 3NEMEHTOB KOHCTPYKUMN Mexgy cobon, ¢ OCHOBaHMEM W C
ABWXYLLMMUCS YacTAMWN aTTpaKLMOoHa.

4.7 KOHCTPYKTUBHbIE CXEMbI OOIPKHLI 06ecneymBaTb NPOYHOCTb, YCTONYMBOCTD,
ECTKOCTb 1 NPOCTPaHCTBEHHY HEM3MEHSAEMOCTb KOHCTPYKLMIA B LLENOM, a Takxe
NX OTAEMbHBIX NIEMEHTOB MPU MOHTaXe, [EMOHTAaXe U AKChyaTaLun.

[Mpn NPOEKTUPOBaAHUM KOHCTPYKUMW criegyeT npegycMaTpuBatb Mepbl ANS
NCKIIOYEHNSA PE30HAHCa 3NIEMEHTOB KOHCTPYKL M.

4.8 KOHCTpyKUMM OOMKHbI ObiTb 3alyLleHbl OT Koppo3uu. Bce KOHCTpyKuum
AOSDKHbI ObITb OOCTYMHbI Af8 HabNoaeHUs, OYUCTKM U OKpacKu, a Takxke He
OOIPKHBbI 3afepX#uBaTth Brary. 3aMKHyTble MPodunvM KOHCTPYKLUWW, Kak MpaBusio,
AOSPKHbI ObITb rEpPMETU3NPOBaHbI.

4.9 MaTtepvanbl ONsi KOHCTPYKUMA W COEAWHEHWM cneayeT BblbupaTb B
3aBUCUMOCTM OT YCIIOBUIW 3KCNSlyaTauuu, TEXHONOMMU W3rOTOBIIEHNS, YCIIOBUN
MOHTaXa U JEMOHTaXa aTTpakLMoHa.

4.10 KOHCTpYKLUMX OOSPKHLI N3rOTaBMMBATLCSA B COOTBETCTBMM C TpeboBaHNAMM
FOCT 23118.

OrieMEHTbl KOHCTPYKUWA U OeTann COeOUHEHUN, KPUTUYECKME B OTHOLLEHWUW
©e3onacHOCTN, OOMKHbl OblTb [OCTYMHbI Afs NPOBELAEHMS BU3yarbHOTO U
WHCTPYMEHTANbHOMO KOHTPONA B Mepuod  3KCnnyatauuu artTpakuumoHa. Bug
KOHTPONSi U €ero nepuoauyHOCTb HeobxoauMMO YKasbliBaTb B KOHCTPYKTOPCKOW
AOKYMEHTaL MM 1 3aTeM - B 3KCNIlyaTalMOHHOM AOKYMEHTaL K.
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4.11 OcHoBaHuA 1 (pyHOAMEHTbI Ornop aTTPakLUMOHOB AOSPKHbI PpaCCUUTLIBATHLCS
Mo HecyLlen cnocobHoCTU N aedopmaTnBHOCTU B cooTBeTcTBUM ¢ CHMIM 2.02.01.

YcTaHoBKa aTTpakLMOHOB Ha OMOPHbIE MnTbl, CBOBGOAHO YOXEHHbIE Ha rPYHT
(6ecdyHoameHTHas ycTaHOBKa), LOMyCKaeTCs TOMbKO B Tex chnydvasix, Korga
Ny4eHus N NPOCafKW PyHTa, Bbi3BaHHble €ro NpoMep3aHueMm, He npueBeayT K
HapyLLleHMsM B paboTe aTTpakuMOHOB Ui OTKa3aM 35IEMEHTOB KOHCTPYKLIUNA.

Mpn 6GecdyHoaMeHTHOM YCTaHOBKE aTTpakLMOHOB criegyeT npoBOAUTb
NepruoanYecKnin KOHTPOSb 3a BO3MOXHOW OCafKOM Onop.

5 Harpy3ku n nepemeLieHuns

5.1 O6wume nonoxeHun

5.1.1 llopsgok yyeTa Harpy3oKk W BO3OEUCTBUA B pacyeTax KOHCTPYKUMIA
aTTpakuymoHos - no CHulM 2.01.07.

5.1.2 B 3aBMCMMOCTM OT MPOJOIMKUTENBHOCTU AENCTBUSI CrieayeT pasnuyarb
NOCTOsIHHbIE, BPEMEHHbIE U 0COBbIe Harpy3Ku.

K MOCTOsiHHbIM  Harpy3skam OTHOCUTCS BEC  HECYLWMX KOHCTPYKLWIA,
TPaHCNOPTHbLIX CPeACTB, MalUMH, MEXaHW3MOB, UMNIOMUHALUM U 0DOPMUTENBCKUX
3/1EMEHTOB.

K BpemMeHHbIM Harpy3kam OTHOCSITCS NPUIOXKEHHbIE U3BHE U BO3AENCTBYHOLIME
Ha SNEMEHTbl KOHCTPYKLUMM Harpy3ku, KOTOpble MOMYyT MEHSITbCSl MO BEMUYUHE,
HanNpPaBMEHNIO U MECTY NPUIIOXEHWSI BO BPeMsI SKChnyaTauum (rMpocKonuyeckme,
AVHaMMYecKue, OT NaccaxunpoB, BETpoBasi, CHeroBasi, TemnepaTtypHasi 1 T.1.).

HopmaTuBHble 3Ha4YeHUs1 MOCTOSIHHLIX M BPEMEHHbIX Harpy3ok o6o3HavaoTCs

cuMBOnamu I, W ff; COOTBETCTBEHHO.

K ocobbiM Harpyskam crnegyeTr OTHOCUTb CEWCMUYECKME BO3AENCTBUS,
Harpy3km OT CTOSIKHOBEHWA (€CNM CTONMKHOBEHME He SABNSETCA 3fIEMEHTOM
pa3BrieyeHnst), Harpysky, Bbl3blIBAEMbIE€ HEUCMPABHOCTbLD WM MOSIOMKOW
obopyaoBaHus.

5.2 Bec KOHCTPYKUUMA

5.2.1 Bec KOHCTPyKUMA, TPaHCNOPTHbIX CPeacTB, MallMH, MeXaHW3MOB,
anekTpoobopyaooBaHus, WMOMMHAUMM M T.N. Cregyet paccyuTbiBaTb Ha
OCHOBaHUWN CTaHOapTOB, KOHCTPYKTOPCKOW AOKYMEHTauMM U NacrnopTHbIX OaHHbIX
3aBO0B-N3roTOBUTENEN.

5.3 Harpy3ku ot nocemmrenem
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5.3.1 lNpn NpoeKTUPOBaHUN KOHCTPYKLMW aTTpakLMOHOB, BKMOYas mMecTa Ans
pasMeELLEHMST MacCcaxupoB, HeoOXoOMMO MpuMHUMATb cregylume  3Ha4YeHus
HOPMaTUBHbIX Harpy3oK:

- Ha Kaxpgoro nocetutensa ctapwe 10 net: 0,75 KH - ona Bcex pacyeToB Ha
yCTanocTb M pacyeToB Ha CTaTM4MEeCKMe Harpyskm B aTTpakuMUOHax,
npegHasHayYeHHbIX Ana aByx n 6onee naccaxwvpos, 1,0 kKH - ana pacyetoB Ha
CTaTuyeckme Harpyskm B aTTpakuMoHax, npedHasHavyeHHblX Ansi  OfHOro
naccaxupa;

- Ha Kaxgoro nocetutens Bo3pactom 10 net n meHee: 0,5 kH - ana pacyetos
BO BCEX Cny4asix.

Mpn onpeneneHnn pacyeTHOM Harpyskm OT nocetutenen KoadpdmuneHT

HadeXHOCTW Mo Harpy3ke cocTaenset ¥rp=1,35.

5.3.2 Tllpu npoekTMpoBaHUM nNMOWAAO0K, HACTWUMOB, JNECTHUML W T.N. Ha
aTTpakuMoHax 1 B NOMELLEHNSIX 3HAYEHUA HOPMAaTUBHBLIX HArpy30K OT NOCETUTENEN
criegyeT NpuHMMaTh B COOTBETCTBMM C Tabnnuen 1.

Tabnmua 1 - 3HayeHnss HopMaTMBHbIX HArpy3oK OT NOCETUTENEN Ha NIOoLWAaaKu,
HaCTWNbI, IECTHULbI N AP. 3NIEMEHTbI 3pENULLHBLIX 1 pa3BriekaTerbHbIX 06 HEKTOB



OrnemeHTbI KOHCTPYKLUIA n ycrnosus || HopmaTtusHoe 3Ha4yeHune
aKcnyaTauymu Harpy3sku
BepmKanbHble Harpysku z
1 Hactunbl, nectHuubl, Nnowaaku, Tpanbl u 3.5 kH/ M2
T.N. B 06LLEe0CTYMNHbIX 30HaxX
2 To e, HO ANs cocpefoTOYEHHOM Harpy3ku 0.3 kH/ cMm 2
OT kabnyka B npegnosioxeHunn, 4to B paguyce 30 ’
CM OT MecTa npPUIOXeHUss 3TOW Harpysku
HWUKaKOW pYron Harpy3Kku HeT
3 To xe, 4To B NyHKTE 1 HacTosLEN Tabnuubl, 5.0 kH/ M2

HO ecnu oxupaetca  OornbloON  HannbIB
nocetureneu

4 To xe, 4To B NyHKTe 1 HacTosLwen Tabnuubl,
HO A119 30H, HEe JOCTYMHbIX ANs NOCETUTENEN

5 JlecTHuubl (Harpy3ka, anbTepHaTuBHas
nyHkTam 1 n 3 HacTosAwen Tabnuubl, - BbiGuparoT
HanmeHee 6naronpuUsTHLIN BapuaHT)

6 CuaeHbsa 1 nonbl Mexay UKCUPOBaHHbIMU
psgaMmum  cuaeHun (Harpyska, ansTepHaTUBHas
NyHKTY 1, - BbIOMpalOT HanmeHee BriaronpusTHbIN
BapuaHT)

1,5kH/ M2 vrm 1,5 kH/m

1 kH Ha ogHy CTyneHbKy

1,5 kH/m

opusoHTanbHbIe Harpy3Ku g

7 OrpaxneHus, nepuna, CTeHOBble NaHenu u
T.N.

- MPU OrPaXOEHUN HACTUIIOB, PACCUYUTAHHbIX
Ha Harpysky no nyHkTy 1 HacTosLwen Tabnmubl

0,5 kH/m - Ha BbicOTE
nepwun,




0,1 KH/m - Ha
NMPOMEXYTOYHOM BblCOTE
nepun
- NpWY OrpaXkOeHUN HaCTUIOB, PacCYUTaHHbLIX 1,0 kH/m - Ha BbicOTE
Ha Harpysky no nyHKTy 3 HacTosiLwen Tabnuubl nepwun,
0,15 KH/m - Ha
NPOMEXYTOYHON BbICOTE
nepun
- MpU OrpakgeHUn HacTUMOB, PacCYUTaHHbIX 0,3 kH/m - Ha BbICOTE
Ha Harpysky no nyHKTy 4 HacTosLwen Tabnuubl nepwun,
0,1 KH/m - Ha
NPOMEXYTOYHON BbICOTE
nepun
MNMpumevaHve - [Ing CTEHOBbLIX NaHernewn npu oTCyTCTBUMN cneumanbHbIX nepur
3Ha4YeHVs Harpysok, yKasaHHble B MyHKTe 7 HacToswen Tabnuubl, Heobxoanmo
NnpvKragbiBaTb Ha BbICOTE NepuUsi, HO He Bbiwe 1,2 m.

5.3.3 Onsa obecnevyeHns TpebyemMon NPOAOSIbHOM W MOMNEPEYHON XECTKOCTU
TPMOYH M aHanorMyHbIX COOPYKEHUM C MOCaAOYHBIMW UM CTOSYUMU MeCTamMu
NOMMMO BETPOBOW Harpy3ku B pacyeTax HeobXOAUMO y4YUTbIBATb MOPU3OHTarbHYHO
Harpysky, OEWCTBYIOLYDO Ha YpOBHEe Mnofia B HebraronpusaTHOM HarpasreHuu.
3Ha4YyeHne TakoM TOPU3OHTANbHOM Harpy3ku [orpkHO cocTaBnaTb 0,1 3HadeHus
BEPTMKaNbHOM Harpy3kn B COOTBETCTBMM C 5.3.2.

5.4 Harpy3ku oT ABMXYLLUMXCA YacTen

54.1 HopmaTuBHble Harpysku, OEUCTBYKOLME Ha  KOHCTPYKUMW  Mpu
nepemMeLleHnn  OBWKYLLIMXCA  YacTelW  aTTpakuMOHOB, 3aBUCAT OT  Buaa
ncnonb3yemMoro npmeoga (ABuratenb MNOCTOAHHOIO TOKa, TpexdasHbli ABuraTesnb
NepeMeHHOro Toka, rmgpaBnuyeckuin npueod u T.n.). B obuwem Buage nyckosbie w
TOPMO3SLME CUMbl PACCHUTBIBAKOT MO PAKTUHECKUM XapaKTePUCTUKaAM YCKOPEHWUS
N TOPMOXEHUST NpuBoaa No goopmyre

E=ﬂh{ﬁ?3v+ﬁ?lpj, (1)



roe & - cuna nycka/TopMOXeHUs:;
&, - YCKOPEHME NyCKa/TOPMOXKEHUS;

ML, - Macca OBWKyLLMXCA YyacTen;

#2, - Macca nacCaxupos.
B cnyyae kpyroBoro OBwkeHus B coopmyrny (1) BBOAAT COOTBETCTBYHOLUME

napameTpbl. Heo6xoamMmo Takxe yunTbiBaTb yaapHbii KoaddmumeHT # no 5.9.1.
Ecnn ckopocTb OBWKeHUA He npeBblwaeT 3 M/c, ANng onpegerneHns cunol &

AonyckaeTcs 3HadeHue %,=0,7 m/c 2, ecnm He TpebyeTcs Gornee To4Has OLEHK
a.

5.4.2 Harpy3ku OT ygapoB OBWKYLLMXCSI YacTen crieayet paccmatpvBaTth Kak
BPEMEHHbLIE, €CIM OHM BO3HMKAKT OT CTOSKHOBEHWUA, KOTOpbIE SBNSKTCA
3MIEMEHTOM pasBriedeHns (Hanpumep, CTankMBarLmecss aBToMoounm).

HopmaTuBHoe 3HayeHvWe 3KBMBANEHTHOW CTaTMYEeCKOW Harpysku 7, X,
nepenaroLENCs Ha KOHCTPYKLMIO NPy yaape OBWKYLLMXCS YacTen aTTpakLuuoHa ob
ynopbl, 4OMYCKaeTCcs onpeaensTb no gopmyrne

F=15%v0mfj (2)

rae v - pa3HOCTb CKOPOCTEN Mexay ABWKYLLENCS YacTbo aTTpaKLMoHa 1 YNOPHbLIM
YCTPOMNCTBOM B MOMEHT yaapa, M/c;
ML, - Macca OBWKYLUENCS YacTu aTTpakLMoHa, Kr;

4 - nogaTiMBOCTb BAOMb HanpaBrieHVsl yaapa  YNopHbIX  YCTPOWCTB,
nepenaloLLmx yaap oT ABWKYLLECS YacTy aTTpakLMoHa Ha KOHCTpYyKLUuto, M/H.

5.5 BeTpoBble Harpysku

5.5.1 BeTpoBble Harpy3kn ., , OENCTBYIOLLME HA aTTPaKLMOHbI, paccYnUTbIBaOT
no cpopmyne

Fowr = Wi T WY, (3)

roe w,, - CpegHsis CocTaBnsioLLasi BETPOBOW Harpysku;

W - NyNbCaLOHHas COCTaBMNAIOLIASA BETPOBOWN Harpy3KM.
Mpn NPOEKTUPOBAHUM  CMJIOLHOCTEHYATbIX BBLICOKMX W MPOTSXKEHHbIX
aTTPaKLMOHOB, pa3Mepbl KOTOPbIX YAOBNETBOPSIOT YCINOBUIO

1id > 10, (4)

rae {- OJIMHa U BbiCOTa COOPYKEeHUA;

d - XapaKTepHbIl pa3mep NornepeyvHoro ceveHus,
HeobxoaMMO, KpOMe TOro, MPOBOAWTL WX MOBEPOYHBIN pacyeT Ha pe3oHaHCHoe
BUXpeBOe BO30OyXOeHMe W Y4uTbiBaTb BO3MOXHOCTb MOSIBMEHUS B HUX
a3poaNHAMUYECKN HEYCTONUMBbLIX KornebaHuiA TMna ranonMpoBaHms.



5.5.2 CpefHi0l0 COCTaBIIAIOLLYIO BETPOBOW HAarpysku Wi, PacCUYUTLIBAIOT MO
doopmyre

Wﬂ=wu,p'kz(zj'c’ (5)
roe Yo, p - pacyeTHOe AaBneHue BeTpa, Kla;

k. (Z) - KOS(PAMLIMEHT, YUNTLIBAOLMIA U3MEHEHNE CPeaHEro AasneHns BeTpa
Mo BbICOTE (rAe z - BbiCOTa Hag, NOBEPXHOCTHLIO 3EMIU, M);

co- aaponMHammquKMﬁ KOS(D(*)I/ILI,I/IGHT nasneHus, noboBoro conpoTusIrieHnd
NI CUIbl TPEHUA.

5.5.3 PacueTHoe gaBrneHve BeTpa Yo, p paccymTbiBaOT No dpopmyrne
Yo, p T Yo Vg, (6)

roew, - HopmaTtuBHoe fasrieHue BeTpa (cm. CHull 2.01.07);
¥ fir - KOOPMLUMEHT HAOEXHOCTU NO BETPOBOW Harpyske; ¥ ry =1,4.

Mpumevanne - PacyeTHoe pfaBneHne BeTpa Yo,p B dopmyne (6)
cooTBeTcTBYeT 50-neTHeMy nepmnogy NOBTOPSIEMOCTM CKOPOCTU BETpaA.

Kpome Toro, 3HauyeHve aaenenunss Yo, p gonyckaetcs ycTaHaBnMBaTb Ha OCHOBE
cTaTUCTUYECKMX 0O0PaboTOK [aHHbIX O CKOPOCTSIX BETPA, 3aperMcTpUpoBaHHbIX Ha
MECTHbIX MeTeocTaHUuusIx. B aTom cnyyae

W, p = 06102 1107, (7)

roe Fu,p - CKOpOCTb BeTpa Ha BbicoTe 10 M Hag MecTHocTbi Tuna A, m/c (CM.
5.5.5), onpeneneHHass ¢ 10-MUHYTHbIM OCpegHEHMEM U C 5-NETHMM NepuoaoM
NMOBTOPSIEMOCTW.

5.54 KoadpdpmumeHT k.(z), y4uTbiBAIOWLMN WU3MEHEHWE CpefHero [AaBrieHus
BETpa Nno BbICOTE z , paCCHUTLIBAIOT MO dhopmyrie

ky(2) = (10} (z/10)%% (8)

roe z - BbiCOTa Haf NOBEPXHOCTLIO 3EMIU, M;
k(100 | 4 - napameTpbl, 3Ha4YEHUA KOTOPbIX NPUBEAEHLI B Tabnmue 2.

Tabnmua 2 - 3HadyeHna napameTpoB (101 n o4, ncnonbayemblx B dopmyne

(8)


http://docs.cntd.ru/document/5200280

MapameTp Tun mecTtHOCTM (CM. 5.5.5)
A B C
k,(10) 1,00 0,65 0,40
0,15 0,20 0,25
ot

5.5.5 Tunbl MECTHOCTM KNaccndmumpytoT crnegyowmm obpasom:

A - OTKpbITble MNOBepexba MoOpen, 03ep, BOAOXPAHUIULL, MYCTbIHW, CTenwu,
necocTenu, TyHapa;

B - ropoackue TeppuTOpuW, IECHble MacCuBbl W OpyrMeé MECTHOCTW,
paBHOMEPHO MOKPbITbIE NPENATCTBUAMM BbicOTOM Bornee 10 wm;

C - ropoackue panoHbl ¢ 3aCTPONKOW 3aaHnaAMKM BbicoTon Gonee 25 m.

CoopyxeHune cumTaeTca pacnosnoXeHHbIM B MECTHOCTM JaHHOTMO TMNa, ecim aTa

MECTHOCTb COXpPaHSIeTCA C HaBETPEHHOW CTOPOHbI aTTpakLMoHa BbICOTON & < 60 M

Ha paccTosiHuK, pasHoM 30 4, U aTTpakLMoHa BbICOTON # 260 M - Ha pacCTOsIHUM,
PaBHOM 2 KM.

5.5.6 [lpn Ha3Ha4YeHUM adPOANHAMUYECKUX KOIPMUNEHTOB HEOOXoaAnMO
Mcnonb3oBaTb [JaHHble, nNpuBedeHHble B npunoxeHun b. B cnydasax, He
NpeagyCMOTPEHHbIX npurioxxeHneMm b, pgonyckaeTtcs MCnonb3oBaTb 3HAYeHUs
aspoanHaMUYecKnx KoaddmumneHToB, npmBeaeHHblx B CHull 2.01.07, a Takxe B
CnpaBoOYHON NUTEpaType.

5.5.7 Onpegenenne nynbCcalnoHHOW COCTaBMAOLIEN BETPOBOW Harpy3ku

5.5.7.1 Jencteue nynbcauunin BETPOBOW Harpy3kun Ha 6aluHu BbicoTon & 250 M 1
Ha Koneca 0b03peHus, yaoBNeTBOPSOLLME YCIOBUAM:

Wop L3 A 215/D; DLT5 wm, (9)

roe Yo,p - pacyeTHoe AasrneHue BeTpa, klla,

/i - vacTtota kKkonebaHumin no Hu3Wwenhn wusrMbHon cobcTBeHHON dopme
konebanun, 'y, (cM. npunoxenne b, pucyHok b.7),

I} - pnameTp Koneca, M,
AO0NyCKaeTCcsl NpMBOAUTL K 9KBUBASIEHTHOW CTaTUYECKOW Harpy3ke B COOTBETCTBUM
C yKasaHusiMu npunoxeHuns b.
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5.5.7.2 Ycunua n nepemeLLeHns oT OeNUCTBUS NynbCcauuin BETPOBOW HarpysKku,
BO3HUKAKOLWMX B aTTPaKLMOHAX, HE YOOBIETBOPSIOLMX YCIOBUAM, NEPEYNCTIEHHBIM
B 5.5.7.1, a Ttakke TpeboaHuam CHull 2.01.07 (nyHKkT 6.7), onpegensawTcs B
pesynbTate WX MOMHOro AMHAMUYEeCKoro pacveta B cooTBeTcTBuM C [1] B
3aBMCUMOCTM OT TWMa, rEOMETPUYECKUX PpasMepoB U (POpMbl aTTPaKLMOHOB, a
TaKkxke OT UX ANHAMUYECKMX XapaKTePUCTUK (COOCTBEHHbIX YacTOT U opm).

5.5.8 KoHCTpyKL MM LOmMKHBI BbITh paccYMTaHbl Ha SKCNyaTaumo aTTpakLMOHOB
npu CcKopocTW BeTpa He Oonee 15 m/c. BeTpoBble Harpy3ku npu ykasaHHOW
CKOPOCTM BETpa B pacyeTax Ha yCTanocTb HE YYUTbIBAIOT.

5.6 CHeroBble Harpysku

5.6.1 CHeroBble Harpy3ku [O/DKHbl YYUTbIBAaTbCS B  COOTBETCTBUM C
TpeboaHuammn CHulM 2.01.07.

CHeroBble Harpy3kn He y4uTbIBAIOT B Creayowmx Cryyasx:

- ONS aTTPaKLMOHOB, 3KCMryaTUpyeMblX B CE30Hbl, KOrda BbiNageHue cHera
MasioBEPOATHO;

- Ana  aTTpakuMOHOB, Y KOTOPbIX KOHCTPYKUMs, YyCrnoBust paboTbl wmu
MeponpuaTUA No 06CnyxmMBaHMIO NPEAOTBPALLAT OcCefaHne CHera.

[MpumevaHue - B kadecTBe MeponpusTUiA NO NPeAoTBPALLEHNIO OCEAAaHNS CHera
MoryT ObITb: UCNoMb30BaHNe obopyaoBaHusa Ans oborpesa; BbiNOSIHEHME OOLLMBKMN
N HaTArMBaHWe ee Taknm obpasoM, YTOObI UCKMoYanacb BO3MOXHOCTb HAKOMNEeHUS
BOAbI.

lMpegyCcMOTpeHHble B aTTpakuMOHe cpeacTtBa ANd  YyCTPaHeHua  unm
OrpaHNYEHNsT CHErOBbIX Harpy3oK OOIKHbl OblTb OTpaXKeHbl B JKCMnyaTaunoHHON
AOKYMEHTaL MM Ha aTTPaKLNOH.

5.7 Harpy3ku ot cun nHe pumu

5.71 Harpyskmu oT cun  wuHepuun (LEHTPOBEXHbIX, TMPOCKOMUYECKNX,
KOPUONMMCOBLIX) [AOMKHbI  yKa3blBaTbCsA B Ccrydae Wx Hanumuus. [Npumepsl
onpefeneHus TakuxX Harpy3ok W pacyeToB HEKOTOpbIX BWAOB arTpakuMOHOB
npvBeneHbl B NpuUnoxeHum B.

5.8 Ocobble Harpy3km

5.8.1 Ocobble Harpy3kuM OT CTOSIKHOBEHUN OOSDKHbI YYUTbIBATbCS TOSMBbKO Mpw
pacyeTe 3reMEeHTOB  KOHCTPYKUMA W UX  KPEenneHun, noaBepraroLmxca
HenocpeaCcTBEHHOMY BO34ENCTBUIO CTONKHOBEHUM.

Harpysky OT cTONKHOBEHUsI crieqyeT NpuKnaabiBaTb B Camoi HebraronpusaTHOM
TOYKE 3fIEMEHTa KOHCTPYKLMWM, a B pacyeTe HeobGXoOAuMO Yy4uUTbiBaTb Maccy

MOSHOCTBLIO 3arpy)KeHHOro TPaHCMOPTHOrO CpeacTsa #y B Kurnorpammax. Ecrm
CTONKHOBEHME MOXET MNPOWU3OWUTM TOMbKO nog yrmom c =90°, TO cuny

CTONKHOBEHUA F B HbIOTOHAX pacCyUTbIBAOT No gopmyne & =g mq'Siﬂ o (rge
£ - yckopeHue cBoGoaHoro nageHusi). Mpu 3ToM 3HayeHve F, NpuUHUMaemoe B

pacyeT, AOIKHO BbiTb He MeHee U.3g " #2y
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5.8.2 Ocobble Harpyskm OT CEeMCMUYECKNX BO3AENCTBUA OOSMKHbI YYUTbIBATHCS
no TpeboBaHUIO 3aKas4uka.

Pac4eTt konec 0603peHns Ha cerncMuyeckoe BO34eNCTBUE criedyeT NpoBoaUTb
C Y4E€TOM HOPMAaTMBHbIX 3Ha4YEHUN Beca KOHCTPYKLMU M MacCaxvpoB Mpu MOSTHOM
3arpyske kabuHbl. [nsa gpyrmx BMOOB aTTPakLMOHOB pacyeT Ha CencMunyeckue
BO3OEeNCTBUA criegyeT npoBOAMTL  ANA  YCIOBWW, KOrga aTTpakuMOoH He
akcnnyatupyetcs. PacyeTbl crnefyeT BbIMONMHATL B cOOTBETCTBMM cOo CHuUlT II-7.

5.9 [dononHuTtenbHbIA Yy4eT yAapHbIX BO3AEMCTBUA WU BUOpauum
3NeMeHTOB KOHCTPYKLMK, HenocpeaCTBeHHO BOCNPUHMMAKOLLUMX NOABUXKHbIE
Harpysku

5.9.1 B cnyyae, korga B areMeHTax KOHCTPYKLMWU MOryT BO3HUKHYTb yAapHble
Harpy3kn OT ABWKYLLMXCS YacTen (Hanpumep OT ABWKEHUS MO PeribCOBLIM CThbIKaMm
WM MO HEepPOBHOCTSAM, BO3HUKAOWLWMM OT abpasmMBHOro M3HOca), HeobxoaAmmo
yuuTbiBaeMble B pacyeTe MNOABWXHbIE Harpy3ku (MOCTOSIHHbIE WM BPEMEHHbLIE)
YMHOXMTb Ha yaapHbI KoaddunumeHT P =1,2.

Ecnm Bo Bpemsi npobGHbIX MYCKOB aTTpakUMOHA YCTAHOBIMEHbI 3HAYMTENBHO
Oonee BbICOKME YOapHble Harpy3kn, KOTOpble HEBO3MOXHO YMEHbLUUTbL 00

pacYeTHbIX 3HAYEeHUN KOHCTPYKTMBHLIMW MepamMu, 3HayvyeHue KoadpdmuureHTa ¥y
yBENMYUBAOT [0 HEOOXOOAMMOrO 3HAYEeHWs U BbIMOSHAKT HOBbIN MOBEPOYHbIV
pacyer.

Harpyskn, BO3HMKaloLme npu MNycke W  TOPMOXEHWM, YYUTbIBAOT B
cooTBeTCcTBMM C 5.4.1.

59.2 [lpn pacyeTe  3NEeMEHTOB  KOHCTPYKUMW,  HenocpenCcTBEHHO
BOCMNPUHUMAIOLLMX NOOBWXHbIE HAarpysku (Hanpumep, penbcbl 1 xpebToBble Barnku
KaTanbHbIX rop) nMbo noaBepXXeHHbIX BMOpauum us-3a paboTbl BUOPOAKTUBHOIO
obopygoBaHus (B TOM 4uMCne MOABLEMHMKOB) MM OBWKEHUSI HEYPaBHOBELLEHHbIX
YacTen MexaHW3MOB, BCE HanpsikeHusi B 3TUX dNieMeHTax, a TakXe B MOABWKHbIX
4yacTaX, [OOMKHbl OblTb YMHOXeHbl Ha KO3(puuMeHT AuHamMu4HOCTU F2=1,2,
yyuTbiBaloWLMn - BUGpaLmni0  paccuyuTbiBaeMbiX  dnemMeHToB.  [py  Hanmuum
AO0CTaTOYHbIX 060CHOBaHWI KO3I(MULINEHT ANHAMUYHOCTN MOXET ObiTb YMEHbLLEH:

102512,

be3 yyeta koapdpmumeHTa OMHAMMYHOCTM AOMYCKaeTCs NPOBOAMTbL pacyet
crieqyloumx af1EMEHTOB N NPOBEPATL Creayolme COCTOSHUA: Onopbl U Y3rbl Tex
9IEMEHTOB, MO KOTOPbIM MNPOMUCXOAMUT HEMOCPEOCTBEHHOE ABWKEHME; AaBNEHME Ha
OCHOBaHwue; gedopmaumm; yCTOMYMBOCTb NPOTUB NOTEPU (POpMbI, a TakxKe NpoTMB
ONPOKMAbIBaHNS U NPUMNOLHUMAHWS.

B cnydyae HeobxogMMoCTK crieqyeT NpuHUMaTh cneunarnbHble KOHCTPYKTUBHBbIE
Mepbl, YMEHbLLaLme BMOpaLUO 3NIEMEHTOB KOHCTPYKLUMM U npegynpexaarowme
OT NonagaHnsi ux B Pe30HaHC.

5.10 PacuyeTHble Harpysku u nx covyeTaHusi

5.10.1 PacueTHble Harpy3ku orpefensioT Kak nponssegeHne nx HopmMaTtuBHOIO
3Ha4YeHuns1 Ha KO3IPULIMEHT HAAEXHOCTU NO Harpy3ke
¥y, COOTBETCTBYIOLLMI paccMaTprBaemMoMy rnpeaerisHOMYy COCTOSHMIO.
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5.10.2 Pacyer KOHCTpyKUMM crieayeT BbIMOMHATL C  Yy4eToM Hauboree
HebnaronpuUATHbIX COYETaHWM Harpy3oK WM COOTBETCTBYOLMX WM  YCUIUNA.
CoyeTaHns [JOMkHbI YyCTaHaBnMBaTbCA W3 aHanuM3a pearnbHblX BapuaHToB
OOQHOBPEMEHHOIr0 OEWCTBUS HECKOSMbKUX Harpy3ok And  paccmatpyBaemou
pac4yeTHON cuTyauunm C Y4eTOM BO3MOXHOCTU MOSBIIEHUS pPa3fUYHbIX CXEM
MPUINOXEHUA BPEMEHHBIX HArpy3oK UIn Npu OTCYTCTBUN HEKOTOPbIX U3 Harpy3oK.

5.10.3 B 3aBucumocTu ot Y4nUTbIBAE€MOro coCTtaBa Harpy3ok crieiyet pasfimdaTb:
a) OCHOBHbI€ COYETaHNA HArpy3o0kK, CoCTosdALMEe N3 NOCTOAHHbIX N BPEMEHHbIX;]

6) ocobblie coveTaHusi Harpy3oK, COCTOSILLME W3 MOCTOSIHHbIX, BPEMEHHbIX W
OHOM 13 0COBbIX HAarpy3oK.

5.10.4 OcHOBHble cO4YeTaHuA Harpy3oK [OOSPKHbl —paccMaTpuBaTbCs B
COOTBETCTBMM CO CriefYyOLWLMMN BblPaXKEHUSMM:

¥ Ty, (10)

2 Oyt 2vep P, (11)

roe ¥ - KoaMUNEHT HALEXHOCTM MO NOCTOSIHHOW Harpyske;
¥{Pi - KOAULMEHT HAOEXHOCTN MO BPEMEHHOW HarpyskKe;

(3, - HOPMaTMBHOE 3HaYeHMe NOCTOSIHHON Harpy3Ku;

H; - HOpMaTUBHOE 3HaYeHNE BPEMEHHOW HarpysKu.

PacyeT KOHCTpyKUMI aTTpakuMOHOB creayeT MNpOBOAWUTb Ha OCHOBHbIE
coyeTaHus Harpy3ok no BbipaxeHusam (10) n (11). MNpu atom Heobxoammo
MCNONb30BaTb 3Ha4YeHUs1 KOIPANLIMEHTOB HALEXHOCTM MO Harpyske, yka3aHHble B
Tabnmue 3.

Tabnumua 3 - 3Ha4yeHns KO3PULIMEHTOB HALEXHOCTN MO Harpy3ke



HanmeHoBaHue O6o03HauveHne || YmcneHHoe Homep nyHKTa

KoapdpmumeHTa 3HayeHve HaCToALLEro
CTaHgapTa
KoadbdmumeHT  HagexHoOCTW || ¥y 1,35%; 1,1** 5104

Mo MNOCTOSAHHOM Harpyske

KoadbdmumeHT  HageXHOCTU || ¥ fiar 1,4 55
no BETPOBOW Harpyske

KoadbdpnumeHT  HagexHOCTH || ¥is 1,4 5.6
Nno CHEroBOW Harpyske

KoadbdnumeHT  HagexHoCTW || ¥ F 1,35 5.3.1
no Becy naccaxvpa

(nocetutens)

KoadhdmumeHT  HagexHoCTw || ¥fE 1,0 5.10.6

no ocobon Harpyske

KoadhdmumeHT yaapHbIn P 21,2 5.9.1

KoadhdmumeHT guHammyHocTy || P4 1,0...1,2 59.2

* vy =1,35 cnonb3yetca ansa BolpaxeHus (10).

* *vrr=1,1 UCnonb3yeTca Npu MOBEPOYHbIX pacyeTax Afs OnpeaeneHus
NMOCTOSIHHbIX Harpy3oK OT Beca KOHCTPYKUMM, Korda no 5.2.1 9T0T BeC MOXeT
OblTb [OCTATOMHO TOYHO onpegeneH u3 4eptexen. [pn nepBoHaYanbHOM
pa3paboTke npoekTa KOHCTPYKUMWM aTTpakuuoHa Ans  BbipaxeHusa (11)
pekoMmeHayeTcsa NnpuHUMaTh ¥y =1,35.

5.10.5 KoadhdmumeHTbl HagexxHOCTU NO Harpy3kam Mnpu pacyeTe Ha ycTanocTb
NPUHUMAIOT paBHbIMK Yr = Yip; =1.

5.10.6 Ocobble coyeTaHust pacHETHbIX Harpy3oK AOSPKHbI paccMaTpuBaTbCs B
COOTBETCTBMUU C BbIPAXKEHNEM:

2 Oy 2 vep fat Fp, (12)



rae #p, - pacyeTHoe 3HayeHne ocobom Harpysku,

npu4em npu onpeaerieHnn 0cobblx coveTaHUN pac4eTHbIX Harpy3okK npuHMmMatoT.

Yeo = Yrpi =1,

CeiicMnyeckue BO3AENCTBUSI He criedyeT paccMaTpuBaTb B COYETaHUM C
BETPOBbLIMU Harpy3kamm.

5.11 MNporubsl, BbIrMObI U NepemMeLleHUs

5.11.1 MNpeaenbHble 3Ha4YeHns NPOrMboB, BbIMMOOB N NepeMeLLEHNA 3NIEMEHTOB
KOHCTPYKLIMN NpMBEeAEHbI B NPUIOXeHUu I,

6 Matepuanbl AnNs KOHCTPYKLUUNA U COeANHEHUN

6.1 lpn BbIGOpe cTamM AN KOHCTPYKUUA HEOBXOAMMO  y4uUTbiBaTb
XapaKTEPUCTUKN MEXaHUYECKUX CBOWCTB CTarnen (BpeMeHHOe COMnpoTUBIIEHUE,
npegen TEeKyvyeCcTu, yOapHyl BS3KOCTb, MNMACTUYHOCTb), XMMUYECKUA COCTaB,
obpabaTbiBaeMocCTb (CBapMBaeEMOCTb, 4ePOpPMNPYEMOCTD).

B 3aBMCUMOCTM OT yCnoBum akcnnyaTaummn afieMeHTbl KOHCTPYKLWIA pa3genstoT
Ha 3 rpynnbl. CTanu ONs 95IEMEHTOB KOHCTPYKUMK BblOMpaoT B COOTBETCTBUM C
Tabrmuen 1.1 npunoxenus [.

6.2 [1na cBapHbIX COeANHEHUNIN KOHCTPYKLIUN NPUMEHSIOT SNIEKTPOAbLI ANS PyHHOM
ayrosou ceapku no FOCT 9467, ceapo4Hyto npoBosioky no FTOCT 2246, dntockl No
OCT 9087, ymekucnbin ras3 no[OCT 8050, aproH nolOCT 10157 - B
CcooTBETCTBMM C Tabrmuen [1.2 npunoxeHus L.

[MpyMeHsieMble CBapoyHble MaTepuanbl WU TEXHOMOMMS CBapKW  OOSDKHbI
obecnevnBaTtb BpeMEHHOE COMPOTUBIIEHNE MeTanna LiBa He HWke HOPMaTMBHOIO
3Ha4YeHs1 BPEMEHHOro COMPOTMBIIEHNST OCHOBHOMO MeTarnfa, a Takke 3HadeHus
TBEPAOCTW, YAAPHOW BA3KOCTU M OTHOCUTENbHOMO YASMHEHUS MeTarnna CBapHbIX
COeMHEHWI, YCTaHOBSIEHHbIE COOTBETCTBYIOLLMMU HOPMATUBHBLIMU LOKYMEHTaMM.

6.3 [1na 60nToBbIX COEAUHEHMI CrieayeT NPUMEHATb CTarbHble 6ONTbI U ranku
no FOCT 1759.0, TOCT 1759.4 nTOCT 1759.5, wanbsl - no [OCT 18123.
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6.4 [na nogBecoK NacCaXvMpCKuUX KabuH n Kpecen criegyet NpPUMEHSITb
cTanbHble rpy3onoackue kaHatbl Mapok BK n B no [OCT 3241 v ctanbHble uenu
no FOCT 30188 nT'OCT 30441.

[na oTTshKeK 1 BaHT crieqyeT NPUMEHSITb CTarbHble KaHaTbl B COOTBETCTBUN CO
CHulM 1I-23.

[na Hecywmx 3nemMeHTOB KOHCTPYKUMW aTTPakLWOHOB crieqyeT MNpUMEHSTb
KaHaTbl AnamMeTpoM He MeHee 4 MM.

[Mpn COOTBETCTBYIOLLEM TEXHUKO-3KOHOMUYECKOM ODOOCHOBaHWM [OMNycKaeTca
Mcrnonb3oBaTb KaHaTbl W UenWu, BbliMyCKaeMble MO APYrMM  HOPMaTUBHbLIM
AOKYMeHTaM, eCcrv MNoATBEePKOEHO, YTO WX MexaHUdYeCKne CBOUCTBA He Xyxe
YCTaHOBSIEHHbIX BblLLEYyKa3aHHbIMU CTaHA4apTaMu.

Hecywasa cnocobHoCTb KaHaToB WM uUenen [ofkHa ObiTb noaTeBepXKaeHa
cepTudmkaTamm, MapKMpOBKOW U3rOTOBUTESNA UM UCNbITAHUSIMW, NPOBEAEHHBIMU B
YCTaHOBJIIEHHOM NMopsKe.

6.5 XapakTepucTuku cTanen, matepuarnoB ONd CBapku, OONTOB, KaHATOB U
Luenen, a Takke B Criydae HeobXoAMMOCTU LOMONHUTENbHbIE TPeOGOBaHUS K HUM
cregyeT ykasbiBaTb B KOHCTPYKTOPCKON JOKYMEHTaLUN.

6.6 Odusnmdeckme XapakTeEPUCTUKM  MaTepuarnoB, MPUMEHSAEMbIX  ONs
KOHCTPYKLUR, - B cooTBETCTBUKN cO CHul [1-23.

6.7 Pac4deTHble COMpPOTUBIIEHMS MNpoKaTa, FHyTbiX npodwmnen u Tpyd Ana
pa3nnYHbIX BUAOB HaMPsKEHHbIX COCTOSIHWIA, onpeaendtoT no dopmynam:
- AN pacTsHKEeHUs!, CXaTus U n3rnda NpUHUMaoT MeHbLUEE U3 OBYX 3HAYEHWUI

Ry=0¥f?m wm Ry = o i 1,3y (13)
Ansa casura
R, =058 v, (14)

- A4na CMATUA TOle,GBOI7I NOBEPXHOCTU NMpn HarM4mMm NpmUroHKn

Ry =op Iy, (15)

rie &y, £, - pacyeTHble CONPOTMBIIEHNS NPOKaTa PaCTSHKEHMIO, CxaTuo, U3rmby,
YCTaHOBMNEHHblE MO Mpederny TeKy4eCTM W  BPEMEHHOMY  COMPOTUBEHUIO
COOTBETCTBEHHO;

Ky, R; - pacyeTHble CONPOTUBIEHUS MpoKaTa CMSITUIO TOPLIEBOI MOBEPXHOCTY
N CABUIY COOTBETCTBEHHO;

H. H
o T (Gu;] - HOpMaTuBHOE 3Ha4YeHue npeaena TekydecTu ctanu;

GE - HOpPMaTMBHOE 3HAYEHNE BPEMEHHOIO CONPOTMBIIEHUS CTanw;
¥m - KOOQPULINEHT HAAEXHOCTM Mo MaTepuany, ¥m=1,1.

H. H
3HavyeHus oT(oga) W gﬁl cnegyet npuHMMaTb MO  COOTBETCTBYIOLMM
HOPMaTMBHbLIM JOKYMEHTaM Ha NOCTaBKY NPOK

ara.
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6.8 3HauyeHnss pacyeTHbIX COMPOTMBIIEHMIA CBapHbIX U BOMTOBLIX COEOMHEHUI
cregyet npuHumatb no CHul [I-23.

7 MNMpuHUMNbI pacyeTa KOHCTPYKUUHA
aTTpakuMmoHa

7.1 PacyeT  KOHCTpykuun Heobxogmmo  nNpoBOAUTb  Ha  Havbonee
HebrnaronpuaTHOE BO3AENCTBME HArpy30K C Y4€TOM MX BO3MOXHOIMO AMHAMUYECKOro
Xapakrepa.

BrvaHne nogBWkHbIX 4YacTenW aTTpakuuMoHa Ha KOHCTpyKUuuW cregyet
onpeaendaTtb C y4eTOM CKOPOCTU UX ABWXKEHUA U Haubonee HebnaronpusTHOro
pacnonoxeHna. Ecnm B KOHCTPYKUMM UMEKTCS  3fIEMEHTbI, HeperynspHo
ncnonb3yemble nNpu pabote aTTpakumoHa, HeobxoaMMO NPOBEPUTb, HE MPUBOAUT
1M UX OTCYTCTBME K Bonee HebnaronpuUATHLIM YCIIOBUSIM HarpyXeHusl.

7.2 Pac4yeTHble 3Ha4yeHust cur, OENCTBYIOWMX Ha KOHCTPYKLMW aTTpaKkLMOHa,
crieqyeT onpefenaTb OTAENbHO ANS KaxO4oW Harpysku, ykasaHHoW B pasgene 5.
lMpu pacyeTe 3nemMeHToB CTaslbHbIX KOHCTPYKLUW HA MPOYHOCTb U YCTOMYMBOCTb
HanbomnbLUME HaNPSPKEHUS B HUX B 3aBUCUMOCTW OT pPacCYHETHbIX Harpy3ok W
BO3EeNCTBUI He JOIPKHbI NMPEeBbILLATh PacYETHLIX CONPOTUBIIEHUA CTarnu.

7.3 Bce dopmynbl 1 pacyeTbl LOMMKHbI OPOPMNSATECA B NMUCbMEHHOM BUAE.
NcTouHMKM cpopMyn JOmKHbI ObITh yKasdaHbl. BbiBeaeHue opurMHarnbHbIX hopMyI
AOMKHO ObiTb NpeacTaBfieHO Tak, 4TOObl Oblfla BO3MOXHOCTb MNPOBEPKM  MX
NpaBUITbHOCTMW.

7.4 TMpy npoBeOeHNN KOMIMbITEPHBIX PacYeToB MPUBTIKEHHBIMM YUCTIEHHBIMU
MeTogamMM MaTemMaTUYecKkMe MoAenM AOSDKHbI JOCTOBEPHO OTpaXaTb NnapameTpbl
KOHCTPYKLIMM U COOTBETCTBOBATL UCMOMb3yeMOMY NPOrpamMMHOMY CPeacCTBY.

Mpn odbopmneHMn pacyeToB OoipkHa OblTb MpeacTaBfieHa ucuyepnbiBalowas
MHcopMaLns, KoTopas No3BoNMna Gbl NpoaHaNM3MPoBaTb UCXOAHbIE AOMNYLLEHVS U
KOHEYHble pe3yrnbTaTbl (MOHSATHbIE PUCYHKM, OOOCHOBAHUA MPUHATBLIX AOMYLLIEHWN
wvnn dainbl B OGLUENPUHATBLIX CTaHOoapTax, coaepxalpe MatemaTudeckue
MOZENM U Nory4YeHHble pe3ynbTaThbl).

7.5 KOHCTpyKUMM aTTPaKLMOHOB BpaL@lWEerocss Tuna AOkHbl  ObiTb
paccyMTaHbl Ha CTaTUYeCKMe Harpy3ku Ons YCrOBMW BHE 3KCNSyatauum u npu
aKcnfayatauum C MNOSMIHOM WM YacTUYHOM 3arpy3kon. PacyeT KOHCTPyKUUA Ha
OLHOCTOPOHHEE 3arpyxeHue criegyeT npoBOAWUTb ANA Chydad, Koraa 3aHATbl
nocagoyHble mecTa Ha 1/4 unn 3/4 nepumeTpa aTTpakumoHa.

7.6 pn OOHOCTOPOHHEN 3arpy3ke cugeHun Ha 1/6 nepumeTpa aTTpakumoHa
Bpawawerocs Tuna [oikHa OblTb MpoBepeHa YCTOMYMBOCTb — MOJSIOXKEHWUS
atTpakuymoHa no 8.2. [lpu 9TOM ONPOKMObIBAOWMA MOMEHT, Bbl3BaHHbIN
OOHOCTOPOHHEN 3arpy3Kom, He JOIPKEH NPeBbILLAaTbh CTabUNM3NPYOLLEro MOMEHTA.

AHasorM4Hyto NPoBEPKY Ha YCTOMYMBOCTb MOSIOXKEHNS HEOHXOANMO BbINOSTHUTL
ANs aTTPakLUMOHOB C MHOFOMECTHbIMW FOHAOSMIAMW C pacCMOTpeHMeM Hambornee
HebnaronpuaTHOro crnyyasi - OAHOCTOPOHHEW 3arpy3kom KpanHero cekTtopa
rOHOOMbI.
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7.7 Tpwn pacyeTe KOHCTPYKL M aTTpakLMOHOB BpaLlaroLerocs Tmna Heobxoammo
NPOBEPUTb MX COMPOTUBIIEHME YCTarloCTU Npu OAHOCTOPOHHEN 3arpy3ke Ha 1/6 m
5/6 nepumeTpa atTpakuymoHa. Npn 3ToM cuUTaeTcH, YTO OAHOCTOPOHHAS 3arpy3ka
AEeNCTBYET B TeYEHNE BCEro pacHeTHOro YMcra LMKIOB Harpy>XeHust.

7.8 B cnyyae, ecrm B aTTpakUMoOHe MPedyCMOTPEHO BpalleHVWe B MPSMOM U
obpaTHOM HanpaBneHusix, ob6a HanpaBneEHUst OBWKEHUS CrieayeT yduTbiBaTb Mpu
pacyeTax KOHCTPYKLUN.

8 PacyeT KOHCTPYKLUU HaA cTaTU4YeCcKue
Harpy3Kku

8.1 PacyeT Ha NPOYHOCTL U YCTOMYMBOCTL (hOPMbI

8.1.1 PacyeT Ha NpoYHOCTb U YCTOMYMBOCTb (POPMbI CTasibHbIX KOHCTPYKUUIA U
NX 3NieMeHTOoB BbINonHAT no CHulT 1I-23.

Pacuyet cTanbHbIX geTanen MexaHn3moB, KOTOPbl€ O4HOBPEMEHHO BbINOSHAOT
YHKLUMN  SNIEMEHTOB  KOHCTPYKL MW, MNPOBOAAT MO TEM e nMpaBunam C
onpeaerneHnemM pacHeTHbIX conpoTmareHuin no gopmynam (13), (14) n (15).

8.1.2 MpoCcTpaHCTBEHHbIE CTEPXHEBbLIE KOHCTPYKLMW CreadyeT, Kak MnpaBurio,
paccuYnTbiBaTb Kak efuHble NPOCTPaHCTBEHHble cucTeMbl. [pyu 3TOM pacyeTHble
CXeMbl M OCHOBHble MPEeAnOoChISIKA pacyeTa AOiPKHbI OTpaxaTb AeACTBUTESbHbIE
ycrnoBusi paboTbl KOHCTPYKLIWIA.

Mpu NnpoBepke YCTOMYMBOCTU €AMHBIX NPOCTPAHCTBEHHBLIX CTEPXHEBbLIX CUCTEM
C onpeferneHVeM KpUTUYMECKUX CUI YMpYrx uaeasrnbHbIX CTEpXHen no meToay

Oiinepa KO3MMLMEHT HAAEXHOCTM MO OBLLEi YCTOMYMBOCTY fzs ANS pacyeTHOM

Harpy3kn JorpkeH 6biTb He MeHee 1,3 (Vs 21,3). Mo peaynsTatam Takux pacyeToB
AONycKaeTcs onpenensaTb pacyeTHble OfMHbI CXaTblX 35IEMEHTOB. HenMHenHOCTb
paccyMTbiBaeMbIX 351IEMEHTOB (m3nyeckas n reomeTpudeckas) He JornyckaeTcs.

8.1.3 lNpn OTKMOHEHUN NPUHMMAEMOW PacYETHOM CXEMbl OT OeNCTBUTESNbHbIX
yCroBuin paboTbl 3IEMEHTOB KOHCTPYKLIMK, a Takxke Npy Hannm4mm gpyrmx gakTopos,
HEe OTPaXeHHbIX HEMNOCPEeACTBEHHO B pacyeTax, 3HaJYeHuss pacyeTHbIX

COMPOTUBIIEHUA CreQyeT YMHOXUTb Ha KoaddmumneHTbl ycroBun paboTbl ¥.< 1,
YCTaHOBJIEHHbIE HA OCHOBE 3KCMEepPUMEHTasbHbIX 1 TEOPETUHECKMX UCCIIEA0BaHUNA.

[ns pacyeTa HEKOTOPbLIX 3IEMEHTOB KOHCTPYKLMIN 3Ha4YeHMs KO3hULIMEHTOB
Y. npueegeHbl B CHuIT II-23.

8.1.4 PacyeT cTaTM4eCcKon NPOYHOCTU KaHATOB W LLeNen BbINOSHAT, UCXO4SA U3
crieqyoLwero COOTHOLLEHWS:

[MnHumanbHoe paspbiBHOe ycurive] > [MakcumanbHas  Harpyskal X
[KoadhdmumeHT HagexHoCTH).

KoadbdmumeHT HagexHocTn ons uenen, UCrnomnb3yeMblX B OTTSXKaX W BaHTaXx,
NPUHUMAKOT paBHbIM 4 (v=4); Ana KaHaToB, W3rOTOBSIEHHbIX M3 MPOBOSIOK

MapKmMpoBoYHo rpynnbl 1570 H/mm 2 no FOCT 3241, +=3,5.
Heobxoaumo y4uuTbiBaTb, YTO MNOSHOTA WCMNOML30BaHUA MPOYHOCTU KaHaTa
3aBUCUT OT BMAA €ro KOHLLEBOIO KPEMeHns.
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8.2 PacyeT Ha yCTONYNBOCTL NMOJIOXEHUA

8.2.1 lNpwn pac4yeTe Ha YCTOMYNBOCTbL NOSIOXKEHNS (ONPOKMAbIBAHME, CKOSbXXEHNE,
NPUNOAHMMAHNE) KOHCTPYKLMA LOPKHA paccMaTpyBaTbCs KakK eduHas kecTkad
cuctema. Npn 9TOM He OOMKHbI YYUTBIBATLCS BPEMEHHbIE Harpy3ku, braronpuaTHO
BNMSAIOLLME HA YCTOMYMBOCTL MOSIOXKEHUS, N NOCTOSIHHbIE Harpy3kn OT Tex YacTewn
KOHCTPYKLUMKN, KOTOpble He 3akpenrneHbl Ha Hen cTauuoHapHo. [lpu yyete
OnaronpuATHO BMSIIOWLMX MOCTOSIHHBIX HArpy30K B pacyeT npuvHUMAatoT KX
MWUHUMarbHO BO3MOXHbIE 3HAYEHMS.

B cnyyasx, korga coOOGCTBEHHbIA BeC KOHCTPYKUMM He obecneymBaeT
HEOOXOAMMYKD  YCTOMYMBOCTb €€ MONIOXEHUs,  crnedyeT  NpUHUMAaTh
AONONHUTENbHbIE KOHCTPYKTMBHbIE Mepbl (MPOTUBOBECHI, aHKepbI 1 Ap.).

8.22 [Ilpn onpegeneHuM pacyeTHbIX Harpy3ok, AeucTBYIOLWMX  Mpuv
OMPOKWAbIBAHUN, CKOMbXEHUW W NPUNOAHMMAHWUK, HeoBXoAMMO MpUHMMATb

Crieflyloume 3Ha4eHnst KOIMDMLIMEHTOB HAAEXHOCTW MO HArpy3Ke Yrg, Vee, Vig
COOTBETCTBEHHO:

1) GrnaronpusaTHO AENCTBYOLLME NOCTOSIHHbIE HArpy3kn OT COBCTBEHHOMO Beca -
!
Y =1,0;

2) HebnaronpusiTHO [AeNCTBYIOLME MOCTOsHHbIE Harpysku (Hanpumep, OT
cobCcTBEHHOTO Beca) - ¥y =1,1;

3) HebraronpuaTHO AENCTBYOLLME BPEMEHHbIE Harpy3kn (Hanpumep, BETPOBbIE
Harpysku) - '}’FQ =1,3.

8.2.3 Pacyet Ha yCcTOM4YMBOCTb NPOTMB ONPOKUAbIBAHUS MPOBOAAT NO dhopmyre

oMy 2 2vnMy (16)
rae ¥ - KO3MUMEHT HaOeXHOCTH Mo GRnaronpusTHO AEVCTBYIOWEN Harpyske oT
cobcTBEHHOro Beca B COOTBETCTBMM C 8.2.2;

M - pacueTHoe 3HayeHne CTabUNM3NPYIOLLIETO MOMEHTA;
V1 - KOS(DDMLIMEHT HAZEXHOCTM MO HEBNAroNPUSITHO AENCTBYIOLLMM Harpy3skam
B COOTBETCTBUKN C 8.2.2;

MK - pac4yeTHOE 3Ha4YeHne onpoknabiBaroLLEero MOMeHTa.

8.2.4 PacyeT Ha yCTOMYMBOCTb MPOTMB CKOSMbXEHUS MPOBOAAT NO dropmyre

o N2Yvn H, (17)



roe }f}c_ - KO3(hpMUMEHT HaQEeXHOCTN NO BriaroNpUATHO AENCTBYHOLLEN Harpy3ke oT
CcoOCTBEHHOro Beca;

I - KO3OMUNEHT TPEHUSA; B COOTBETCTBMM C Tabnuuen 4;

A - pacyeTHOe 3Ha4YeHne BepTUKanbHON COCTaBMAOLLEN HArpy3Ku;

Yi{ - KOO(PMUMEHT .HAOEXHOCTU MO HEBMaronpuaTHO AEeNCTBYIOLMM
Harpyskam,

H - pacyeTHOe 3Ha4YeHne ropnsoHTanbHOM COCTaBNSOLEN HAarpy3Ku.
Tabrmmua 4 - 3HadeHus KoapdpuuMeHTa TpeHus pasnnyHbIX MaTepuaros,

NPYHMMaeMble B pacyeTax Ha yCTOMYMBOCTb MPOTUB CKOMbXKEHUS

HavmeHoBaHWe || KoadxpuumeHT TpeHus ¥  Ona  MatepuarnoB  TPYLUMXCS
matepuana NMOBEPXHOCTEN

Hepeso ||Ctamb | BetoH |[muHa* || CyrmuHok* || lMecok wn

rpaBsumn
HepeBo 04 04 0,6 0,40 0,4 0,65
Ctanb 04 0,1 0,2 0,20 0,2 0,20
BeToH 0,6 0,2 0,5 0,25 0,4 0,65
* [MnoTHbIE - cornacHo knaccudmkauum no FTOCT 25100.

Cnepyet y4yecTb, YTO €cCfvM OMnopbl MNoABepXeHbl BuOpauun, TO nog ee
BO34ENCTBMEM  BO3MOXHO  OcCrnabrneHve  cuenneHuss Megy  TPyLWMUCS
MOBEPXHOCTSIMU, OCOBEHHO NPY MaribiX 3Ha4YEeHUAX Ko3dhdpMLMEHTa TPEHMSI.

8.2.5 B cnyyae, Korga TOMbKO CUI TpeHUs HegocTaTodHO Ans obecneyeHus
YCTOMYMBOCTM MPOTMB CKOSIbXEHUS, KOHCTPYKLMIO HEObXoaAMMO AOMOSHUTENbHO
3aWMTUTb OT CMeLleHus. [pyn pacyeTe Ha YCTOMYMBOCTb MPOTMB CKOJSbXEHUS C
Y4EeTOM [OOMOSHUTENBHOMO 3aKpensieHnss 3HavYeHus KO3IULIMEHTOB TPEHUS,
yKasaHHble B Tabnuue 4, omkHbl ObITb YMHOXeEHbI Ha 0,7:

S¥a 07w N+Z, 2T H (18)

roe Z, - TOpU3OHTanbHasi COCTaBrAWAA YCUMS OT  [OMNOSMHUTENBHOro
3akpenneHus (cMm. 8.2.7); ocTanbHble 0603HauYeHus - no dopmyne (17).

8.2.6 PacyeTt Ha yCcTOM4YMBOCTb NPOTMB NPUNOSHUMAHNSA NMPOBOAAT No dropmyre

>vra i 2 Dve M, (19)


http://docs.cntd.ru/document/1200000030

roe v}G - KO3(hPpMUMEHT HagEeXHOCTN NO BriaroNpUATHO AENCTBYHOLLEN Harpy3ke oT
coOCTBEHHOro Beca;

M - pacyeTHOe 3HayeHue BepTMKamnbHOW COCTaBMALLE CTabuUNM3npytoLLen
Harpysku;

Yi{ - KO3(PMLMEHTbI HAOEXHOCTM MO HeGnaronpusTHO AeiCTBYIOLMM
Harpyskam;

M, - pacuyeTHoe 3HayeHVe BepTUKarnbHOW COCTABMSALIEN NPUMNOAHUMAIOLLEN
Harpysku.
Y4eT [ononHUTENbHbIX KPENeHu NpoBoaAT Mo hopmyre

Zvpo Myt Zp 23 (20)

roe Z, - pacyeTHOe 3HayeHVe BepTMKamnbHOW COCTaBMAOWENA YycuUnus oT
AOMNONMHNUTENBHOrO 3akpenneHus (cMm. 8.2.7).

8.2.7 Hamnbonee npocTbiM cnOCOOGOM  OOMOMHUTENBHOMO  3aKpenneHus
KOHCTPYKLUN aTTpakuMoHa C Uuernbio obecnevyeHuss YCTOMYMBOCTM  MPOTUB
CKOJbXXEHUS 1 NPUNOAHUMAHNS CIYUT 6annacT, NPUKpEnsemMbl K ornopam.

Mpn NpoeKkTMPOBaHUKN 3aKPErEHNA C NMOMOLLBI0 CTEPXHEBLIX U MHbLIX aHKEPOB,
3arnybnsaemMbix B rPyHT, HeOMNpeneneHHoe COCTOSIHME TPyHTa 3aTpyaHSAET TOYHYHO
OLEHKY Hecyllen cnocobHocTn KpenneHun. B npunoxeHun E npuBegeHsl gaHHbIE
No OMNpedeneHno pacyeTHbIX Harpy3ok W MNPOEKTUPOBAHWIO KpPEernneHun c
MCMONb30BaHMEM CTEPXHEBbLIX aHKEPOB.

8.2.8 T[lpn pasmelleHM aTTpPaKuMOHOB HEMNOCPeACTBEHHO Ha [PYHTOBOW
nrowaake HeobxoguMmo obecnevnTb Takoe [aBfieHWe Ha rPyHT, KOTOpoe He
BbI3bIBAET €ro 3Ha4YUTESTbHOM OCaaKMW.

B cnyvyae HeobxogmMmocTu crniegyeT npenycMOTpeTb Mepbl MO YKPENnSieHUo
rPYHTa WM yBENMYEHWUO MSoWaan OrnvpaHnst OMOPHbIX YacTen aTTpakLMOHOB.
PacueTHble conpoTMBREHNs TPYHTOB NpuHMmaroT no CHulM 2.02.01.

8.3 OueHKa XecCTKOCTM 3fieMEeHTOB KOHCTPYKUMM U UuX npeaenibHOMN
rmokocm

8.3.1 Tlpornbbl, BbLIMObLI M NepeMeLleHnss MNpu pacveTe KOHCTPYKUMK Ha
XECTKOCTb AOSMKHbI COOTBETCTBOBATh TpeboBaHuam 5.11.

OnpeneneHve npornbos, BbIMMOGOB U NepemMelleHun criegyeT NpoBOAUTL OT
HOPMAaTMBHbLIX 3HAYEeHWA BPEMEHHbIX Harpy3ok B MPeanosioXeHUn  ynpyrmx
aedopmaumi ctanm 6e3 ydeta ocrnabneHnsa cedeHnin oTesepcTusiMm ana 60nToB..

8.3.2 PacyeT Ha »eCTKOCTb 311IeMEHTOB, NOABEPXKEHHbIX LLEHTPaNbHOMY CXaTUo
cunon A7, BbINOMNHAKT no dhopmyne

00013
1- 0,IVNARY

(21)
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roe / - BbIrMO anemeHTa B cepefyvHe OAJMHbI;
{ - annHa, nponer;
A - cxmmarowasa cuna oT HOPMaTMBHOMO 3HAYEHNsI BPEMEHHOW HarpysKu;

T, - YCIOBHAs TBKOCTb (= M [yl B ),

roe A - mokocTb (A =iy /i),
£ - Mogynb ynpyrocTu,

lsf - pacyeTHas aAnvHa,
i - pagnyc UHEPL MM CEYEHMS;
A - nnowaab ceveHns 6pyTTo;

Ky - pacueTHoe conpoTuBneHWe Npokara;

Ju - NpenenbHoe 3HaveHve Bbirmba - cm. 5.11.
[Mpn pacyeTe cocTaBHbIX CKBO3HbIX 3rieMeHToB B doopmyrne (21) crnegyet

NPUHAMATL » = Y5, A€ *r - YCMOBHAA NpUBEAeHHast MBKOCTb (ief' = Aef o [
), TAe X4 - NpuBEAeHHas
rMBKOCTb).

8.3.3 PacueT Ha »eCTKOCTb OAHOMPONETHbIX Banok (4ns cryyas ux WapHUPHOro
onupaHus) cregyeT BbIMOSMHATL N0 popMyrnam:
NPy paBHOMEPHO pacnpenerneHHon Harpy3ke 4 :

St
= “
J = zgggr S

(22)

NPV COCPEaOTOYEHHON cUne F B cepeauHe npornera:

7

I =ggEr S (23)

roe f - nporn6 Ganku oT HOPMaTMBHOIO 3HAYEHWUS BPEMEHHOW HarpysKu;

J - MOMEHT NMHEepLUK;

ocTarnbHble 0603Ha4YeHust - No dopmyrne (21).

PacuyeT Ha »eCTKOCTb KOHCOren creayeT BbINOMHATL No dhopmMynam:
NPy paBHOMEPHO pacnpenerieHHoN Harpy3ke:

4
gl
S =gz Ao (24)

npu COCpeﬂ,OTOHeHHOVI cune & Ha KOHUE KOHCOIU:

i

f=mifu’ (25)



raef; - BbINET KOHCOMNW;
ocTarnbHble 0603Ha4YeHns - no dopmyne (23).

8.3.4 PacueT Ha XeCTKOCTb 3fIEMEHTOB, MOABEPXEHHbLIX OENCTBUIO OCEBOW
cunbl ¢ n3rMbomMm B OOHOW U3 [MaBHbIX MSIOCKOCTEN, CriedyeT BbINOMHATbL MO

doopmyre

= Jo_
1- 0, 1N /(AR

L Ju, (26)

raoe ji, - nporMb TONMbKO OT HOPMAaTMBHOMO 3HAYeHUs! BPEMEHHOW MNorepeyHoN
Harpysku;
ocTarnbHble 0603Ha4YeHus - o gopmyrne (21).

8.3.5 PacuyeT Ha »XeCTKOCTb 3/IEMEHTOB, MOABEPXKEHHbLIX CXATUO C N3rMOGOM B
ABYX [TaBHbIX MIIOCKOCTSX, CrnegyeT BbIMOMHATE pasfernibHO B KaXdon U3

MIOCKOCTEN C MPOBEPKON pe3yrnbTupyoLLEero Beirba f; no gopmyne
2yl
fx Ay S (27)

roe f, w fF - COOTBETCTBEHHO BbIrMO B KaXXOOW W3 rMaBHbIX MIOCKOCTEN OT
HOPMaTUBHOIO 3HAYEHNS1 BPEMEHHOW Harpys3Kku.

8.3.6 Kpome pacyeta oTaenbHbiXx anemeHtoB no 8.3.2-8.3.5, crnegyet
BbIMOMHUTb pacyeT Ha XeCTKOCTb KOHCTPYKLUWUWN B LIENIOM KakK €4UHON CUCTEMbI MO
nedopMmnpoBaHHOM Cxeme B npedenax ynpyrmx gedopmaumn Ha Oencrtsune
HOPMAaTMBHbIX 3HA4YeHUW BpPEMEHHbIX Harpy3ok. Onpegensemble npu  3TOM

rOPpU3OHTarbHblIE nepemMeLleHnd f CuctemMmbl He [OO0JpKHbl npeBbillaTb WX

npeaernbHbiX 3Ha4YeHU 7, , NPUHUMAaEMbIX B COOTBETCTBUN C TpeboBaHnamn 5.11.

8.3.7 TMBKOCTN 3MIEMEHTOB KOHCTPYKLIMI, KaK NpaBurio, He AOIPKHbI NpeBbIWaTh
npeaernbHbIX 3HaYEeHWIN, YKasaHHbIX B NPUoXeHun XK.

9 PacyeT KOHCTPYKL MW Ha yCTarnocTb

9.1 OnemeHTbl KOHCTPYKUMI, Y3Mbl U COEANHEHUSI INEMEHTOB aTTpPaKLMOHOB,
HENOCPeACTBEHHO BOCMNPUHUMAKOLWME MHOIOKPaTHO AeUcTByloume MNOABWKHbIE,
BMOpALMOHHbIE U APYroro BuAa MNEPEMEHHbIE Harpy3ku C KONMMYECTBOM LIMKIIOB

HarpyxeHuii 6onee 104, KoTopble MOMYT BbI3BaTb YCTANOCTHbIE MOBPEXIEHMS,
crieqyeT paccyuTbiBaTb Ha YCTanocTb.



9.2 lNpu pacyeTe KOHCTPYKLUA Ha YCTanocTb criegyeT y4nTbiBaTb BO34ENCTBUSA
oT:

- MOCTOSIHHbIX Harpy3oK, Bbl3bIBAEMbIX U3MEHEHMEM MOSIOKEHUS KOHCTPYKLIUA
Npv ABWXEHWUW;

- BPEMEHHbIX ABWXKYLLMXCA Harpy3ok;

- CUIbl TSIM Y TOPMOXEHUS (MMNYIbCHbIE BO3OENCTBUS);

- Harpy3oK 13-3a BO3MOXHbIX CTOSIKHOBEHWN;

- LEHTPOBEXHbBIX CUM U KOPUOIUCOBLIX CUST,
a Takke [ONofHWUTENbHble Cunbl OT yaapoB UM KonebaHust 9nemeHTOB,
BOCMNPUHUMAIOLLMX HEMOCPELCTBEHHO MOABWKHbLIE HArpy3Ku.

9.3 Pacuer Ha ycTanocTb criegyeT BbINOMHATL Ha AEWCTBUE HOPMATUBHbLIX
3HaYeHU Harpy3oK, a TaKxe C Y4eTOM YyOapHblX BO3OeNCTBUA M BUOpauumu
9N1EMEHTOB KOHCTPYKL M B COOTBETCTBMM C 5.9.

9.4 PacyeTHOE YNCIOo LMKITOB Harpy>KeHuin cregyeT npyHUMaTh, UCXoas U3 Toro,
4YTO MVHUMarbHasi CymMMapHasi HapaboTka* KOHCTPYKLMW aTTpakuuoHa (pecypc®)
porpkHa coctaBnatb 35000 4. Yac HapaboTku onpenensdeTcst Kak Yyac HopMarnbHOM
paboTbl aTTpakuMOoHa, BKIOYalLWENn MNyck, COOBCTBEHHO paboTy, BbIKMOYEHUE
aTTpakumMoHa, a TaKxe MOoCaaKy-BbiCaaKy noceTutenen, npoaosKUTENbHOCTb
KOTOpoWn forkHa ObiTb He 6onee 50% HapaboTku. Nepmnoabl BpeEMEHU, B KOTOpbIE
aTTpakumoH He paboTtaeT (Hepaboume 4acbl, CEe30HHbLIE MepepbiBbl, BpPeEMS
TEXHUYECKOro oBCnyXMBaHNs N NepeMeLLeHs1), He AOSMKHbl BKIOYaTbCS B pacyeT
YacoB HapaboTKN.

* Onpegenenne TepMrMHoB "HapaboTka" n "pecypc" - no [OCT 27.002.

TeopeTunyeckne pacyeTbl pecypca aTTpakLMoHa AOMMKHbI ObiTb NPEACTaBEHbI
B MNPOEKTHOM [OOKYMeHTauun. YKasaHHoe Bbile TpeboBaHMe K pecypcy
KOHCTPYKL N NpegHa3Ha4YeHo TONbKO AN MPOEKTHbLIX U MOBEPOYHBLIX pacyeToB Ha
yCTanocTb U He PacnpoOCTPaHSIETCS Ha KPUTUYECKME B OTHOLUEHMM Ge3onacHoCTu
3aMeHsIEMblE€ KOMMOHEHTbI C OrpaHUYEHHbIM PECYPCOM.

lMepeyeHb 3aMEHsIEMbIX KOMMOHEHTOB C  OrpaHWYEHHbIM PEecypcom M
NepMoOgUYHOCTb WX  3aMeHbl  [OIDKHbl  yKasbiBaTbCA  M3rOTOBUTENEM B
9KCnnyaTauuoHHOM AoKyMeHTauun. Kpome Toro, [ommkHbl ObiTb  yKasaHbl
nognexawpme nepuoandeckoMy OCMOTPY Y3rbl  KOHCTPYKLUMIA, oOnacHble B
OTHOLLEHWNM YCTarOCTHbIX Pa3pyLLEHUI, a TaKXKe PECYPC KOHCTPYKLIWIA aTTpaKLMoHa.

9.5 Pacyert Ha ycTanocTb NpoBoaAT no gopmyrne

Trax < Ky, (28)
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rAe “max - MakCUMarbHOE Nno a6COJ'IlOTHOMy 3HAa4Y€eHNIO HOMUHArIbHOE HanpsxeHune
B paCcC4ynTbiBaeMOM 3JieMeHTe, BbIHUCIIEHHOE N0 CEYEHUNIO HETTO,

R Pl - pacquHb||7| npenersn BbIHOCIIMBOCTHN.

3HauyeHune R{pj He OOJDKHO MpeéeBblllaTb MEeHbLUEero 3Ha4eHus OQHOU ”3 ABYX

BEeNMUMH: o vrm otli1,3.
B uenom pacyeTHbIM npegen BbIHOCMMBOCTU 3aBUCUT OT  Criegytowmx
¢baKTOpOB:
- BPEMEHHOIO COMPOTUBIIEHNS CTarnu;
- FPynn 951IEMEHTOB KOHCTPYKLU MK, NpuBeLeHHbIX B Tabnmue .1 npunoxeHns U;
- Yyucna UMKIoB HanpsiKeHUn;
- BMa Hanps»XeHHOro COCTOSHUS;

- KoadhdMLIMEHTA aCUMMETPUN LIMKITa HANPSKEHUIA £ = Tpin F Tpay / (MD€ Tpyin, W
Ty - COOTBETCTBEHHO MWHMManbHOEe M MakcumarnbHoe o abconoTHOMY
3HAYEHMIO HanpPsPKeHUA LMKNa; Mpu pasHO3HAYHbIX HanpsKeHuaxX Ko3dhdmumneHT
aCMMETPUN LIKNA HaNPsXXeHUA NPUHUMAETCS CO 3HAKOM "MUHYC").

3Ha4yeHne pac4yeTHOro rnpeaefia BbIHOCIIMBOCTU R{p} B 3aBUCUMMOCTU OT
XapakTepucTtukn LUukKna Hanp;m(eHvM onpenendarT Kak npoundseaeHne pacyeTHoro

npeaena BbIHOCIMBOCTM MPU  CUMMETPWYHOM  UMKne &y M dpakTopa ¥p,
3aBucAWEro oT KoaddumumeHTa acMMMETPUM LMKNa f WU Buaa HanpsKeHHOro
COCTOSIHMSA, NO chopmyrne

R~ Ry v (29)

Ana konmnMyecTBa UWKMOB HanpsbhkeHusi cBbllwe 2-106 3HaueHus K ()
onpeaendaT no opMyram:

Ans KormdecTBa uMknoB  2-108 < W <4108 Rpy= Ry (0.9+0,1p);
(30a)

ONA KormMyecTBa  umknos N 2 4-106 Ripy= Ry wp (0,8+0,2p)
(306)

roe f_jy - pacyeTHbll Npeden BbIHOCIMBOCTW MPU CUMMETPUYHOM LMKIE C

KOnM4ecTBOM HanpsbkeHun go 2:-108  no Tabnuue 5.

Tabrvua 5 - 3HayeHuss pacyeTHOro npegerna BbIHOCIMBOCTU MPU CUMMETPUYHOM
LMKIIe HaNpPsXKeHUIA B 3aBMCMMOCTU OT ONpeaenstoLLmMX OCHOBHbIX (bakTopoB



HanmeHoBaHue
napameTpa

3HayeHne

HopmatunsHoe
3Ha4yeHune
BPEMEHHOrO
COMNpOTMBEHNS
cTanm

paspbiBYy g{f,
H/mm 2

370

520

Ot 370 po 520

pynna
3NEeMEHTOB
KOHCTPYKL MK
no Tabnmue
n.A
npunoxexusa U

KonunyecTtBo
LMKIIOB
HanpsKeHUN:

Cs.
210>

1-104 po

PacueTHbIN

npenen

HanpsxeHun (p=-1)

Rl:_]_:, , H/mm 2

BbIHOCIIMBOCTH

npu

CUMMETPUHHOM

LuKne

169,7 || 135,8

118,8

203,2

161,7

129,3

168 |[150

126

90

54

Ce. 2:10% po
6-10>

142,7 | 114,2

100

163,8

130,3

104,2

118,81 106,1

89,1

63,6

38,2

Ce. 6102 po
2:108

120 |96

84

132

105

84

84 75

63

45

27

MpumeyaHue - [nda rpynn 9feMEeHTOB KOHCTpyKuun 1, 2 1 3 13 ctanm ¢ BPEMEHHbIM
H/mm 2

COMpOTMBIIEHNEM
WHTEepnonsAumnen.

paspoiBy  370< {1 <520

3HayeHus &_py

onpeaensoT




[aHHble, HeoOXxoguMble [Ons  onpefeneHna  KONMMYECTBEHHbIX — 3HadYeHun
pacyeTHOro npegena BbIHOCIMBOCTM Mo cdopMmyne (29), npuBedeHbl B Tabnmuax 5 un
6: B Tabrvue 5 npefcTaBneHbl 3HaYeHWs Ry_1y AN PasnMyHbIX rpynn SremMeHToB
KOHCTPYKLMI; B Tabnuue 6 - 3HadeHus paktopa ¥p.

Tabrmua 6 - ®opmynbl AnNsa BbluUCHEHUA drakTopa Wp, onpeagendtowero npeaen
BbIHOCIIMBOCTM 3fIEMEHTA

KoadhdmumeHT acummeTpum || HanpsikeHHoe dopmyrnbl AN BbIYUCTIEHUS
LMKNa HanpsbkeHUn p cocTosHMe dakTOpa
Yp
O6nacTb PacTtaxeHune 5
3HAKOMNEePEMEHHbIX LIMKIIOB Sap
HanpsKeHUn
~14P<0 Cxatve S
lap
Ob6nacTtb PacTtsaxeHune 1
3HaKOMOCTOSIHHbIX  L{MKIIOB
Hanps»KeHun s - ey
Q605 e
0,75,
0<p<+1 Cxatune 1
R
0,5-10,5- —2
U,gﬁh
MpuHATbIE 0603HaYeHUs:
Fy_1y - pacuyeTHblil MNpeaen BbIHOCIMBOCTM OrieMEHTa  KOHCTPYKLUM
paccmaTtpvMBaemMoin rpynnbl Npy CUMMETPUYHOM LumKre (cM. Tabnuyy 5);
G}I;I- HOPMaTUBHbIE 3HAYEHWSI BPEMEHHOIO COMPOTMBIIEHUS Pa3pbiBy CTanu
3anemMeHTa KOHCTPYKLUMN.

9.6 3Ha4yeHus pacyeTHOro npeaerna BbIHOCNMBOCTU NPy AENCTBUN COBUratoLLMX
HaNPsHKEHUN ONA CTanbHbIX 3NIEMEHTOB, CBapPHbIX LUBOB, OOMTOB, a TakKxe npu
CMATMM TOPLIEBOM MOBEPXHOCTU B afemMeHTax OOonToBbIX COoeguHeHWn crnepyet
yCTaHaBnMMBaTb MO COOTHOLLEHUSAM, NPUBELEHHbIM B Tabnumue 7.

Tabnumua 7 - CooTHOLWEHUS ANA onpeaeneHns pac4eTHOro npeaena BbIHOCIMBOCTU
SJIEMEHTOB KOHCTPYKL M



Bua anemMeHTa || CooTHOLWEHNE  Ons onpegerneHna pacyeTHoro

KOHCTpyKLMiA npesena BbIHOCIMBOCTU
CrtanbHom npokat K i)
, = R
(ocHOBHOM MeTarn) Ksip) e 3Ha4YeHUe Ly
NpMHAMaT  nNo  rpynne

3N1eMEHTOB KOHCTPYKLUA 1
(tabrmua 5)

CBapHble WBbI s A i) To xe,
S5 Mo rpynne KOHCTpyKLui 4

To e,
MO rpyrnne KOHCTPYKLnA 3

BonToBble K knenaHble
coeanHeHus
MHOroCpe3Hble

Hepp= 08K yp

Rppy= .08

To xe,
Mo rpynne KOHCTPyKuui 3

BontoBble KW KnenaHble

COEAVHEHNS1 ONHOCPE3HbIe Rsp(m= 0,68 ()

B~ 198 )

MpyHATbLIE 0603HaYEHNS:
Kgipy - pacyeTHbIN Npefen BbIHOCIMBOCTY NPY CABUTE;
R tip] - PACYeTHbIN Npeaesn BbIHOCIIMBOCTU MPU PaCTSHKEHNN;
Kspipy - pacyeTHbIl Npeaen BbIHOCIIMBOCTY NPy CABUTE GOMTOB (3aKIenok);

RP{F‘:‘ - paC‘-IeTHbIVI npenesn BbIHOCIIMBOCTU MNpU  CMATUA TOpLI,eBOVI
NOBEPXHOCTN.

9.7 Pacyet Ha ycTanocTb Npu OENCTBUU CIIOXHbBIX HAMPSKEHUM NPOBOAAT MO
doopmyrne

[Rii%] ][muwl [Rsrp e




roe oy W%y - HOpMarbHble HanpskeHWs B HanpasneHunm ocen x  n v,
AENCTBYIOLLME B pacCYUTbIBAEMbIX 3NIEMEHTaX;

Ryp)  m Ryp) - 3HAYeHMst pacyeTHoOro npederna BbIHOCIMBOCTW  Mpw
COOTBETCTBYIOLLYIX HOPMaSTbHbIX HAMPSKEHNSIX;

|Rxl:p:l| n |R};{p)| - abContoTHbIE 3HAYEHUSA pacyYeTHOro npegena BbIHOCIMBOCTYU
NPY COOTBETCTBYHOLLMX HOPMaribHbIX HAMPSPKEHUSIX;
T - HaNPsKEHWUs1 coBUra, 4ENCTBYHOLLME B PACCHUTLIBAEMOM SJIEMEHTE;

Ks(n) - pacyeTHbI Npeaen BLIHOCIMBOCTY Npy CAB
ure.

9.8 [na 9nemMeHTOB KOHCTPYKUWW, COEAWHEHWW U AeTanen, npoLllemx
MeXaHN4YecKkyto ob6paboTKy Ha MeTannopexyLwmx CTaHKax, 3Ha4YeHWss pacyeTHOro
npegena BbIHOCIMBOCTU crielyeT Onpefenatb C y4eTOM creayrolmx ¢oakTopoB:
KOHLEHTpaTopa HanpsikeHun, maclirabHoro daktopa, YMCTOTbl MOBEPXHOCTU, a
TaKXXe yCrioBMM SKCryaTauum n cTeneHn OTBETCTBEHHOCTH.

HanpsikeHHOe COCTOSAHNE B afieMEHTaxX KOHCTPYKLUA U geTanen onpenensoTt B
COOTBETCTBMM C OOLLMMM NPUHLIMNAMN pacyeTa HanpsXKeHU.

9.9 Pac4yeT mexaHu4eckn obpaboTaHHbIX LeTanen Ha ycTanocTb NpOBOAST MO

dopmyrne (28). PacuyeTHbln npeaen BbIHOCIMBOCTWN eTanemn R(P;. Ans KonuyecTBa

uuknoB 5-106 onpegensaoT No dopmyrne

Rl
= o ) (32)
) Bk'ku'kd"F'1'“F'z"mf'FafwP

H o
rgoe R(_lj - HOpMaTMBHbIM Mpefgesnt BbIHOCIIMBOCTU Matepuana pgertann npu

CUMMETPUYHOM LIMKNe (R?_u & S );
Py - KOI(POMLUMEHT, YYUTbIBAIOLMIA KOHLEHTPALMIO HanpshkeHUn (onpeaensitoT
no rpadwikam, NnpMBeaeHHbIM Ha pucyHKax M.1-1.6 npunoxenns N);

ky - KOI(ULUMEHT, YYMTLIBAOLLMIA YNCTOTY 0OPabOTKM NOBEPXHOCTU AeTanm
(cm. pucyHok W.7 npunoxenua A);

kg - KO3(OMUMEHT, y4ynUTbIBAOWMIA MaclLTabHbI doakTop (CM. pucyHok .8
npunoxexusa A);

P M Py - KOI(PDMUMEHTDI, YYUTbIBAKOLLME HanM4Yne yoapHbliX U BUOpaLMOHHbIX
Harpy3ok (cM. nogpasgen 5.9);

Yaf - KO3GOAOMUNEHT AOMNOMHUTESTBHOW rapaHTUN HePas3pyLLMMOCTU, paBHbIN 2,2;

Yuf - KOI(PMUMEHT, YYUTbIBAIOLMW OTBETCTBEHHOCTb COEOVHEHUA WU €ero
AOCTYMHOCTb AN KOHTPONS; 3HaYeHns ¥uf npvBedeHbl B Tabnuue 8;

Wo - dakTop, 3aBucAWLMA OT Ko3adhdMUMEHTA acuMMeTpum uukna &
(onpepenstor no dopmynam Tabnuubl 6, COOTBETCTBYHOLMM COCTOSIHUIO
"PacTskeHne").

Tabrmua 8 - 3HauveHua KoadpduuMeHTa HaOeXHOCTM ¥mf MpU pacdeTax Ha
YCTanoCTb, Y4UTbIBAIOLLErO OTBETCTBEHHOCTb COEAMHEHMS U €ro 4OCTYNHOCTb AN
KOHTpOns



HocTynHoCTb ans || 3HavyeHue Yuf, Korga

KOHTpOss
OTKa3 He || OTKa3 NpMBOAUT K || OTKA3 NpuBOAUT
npuBoauT K || ocTaHOBKE K  paspyLleHuto
OCTaHOBKe aTTpakumnoHa KOHCTPYKL, MK
aTTpakumoHa

JeTtanb pocTtynHa || ¥mf=1,0 Tmf=1,2 Yuf=1,3

ANt KOHTPONS

Jetanb He AocTynHa || ¥mf=1,2 Yuf=1,3 Ymf=1,5

AN KOHTPOns

3HayeHne BEMNNYUHBI R(F':' He OOJDKHO MnpeBbillaTb MeHbLLEE 3Ha4YeHne O[HOU 13

nByx sermuvk: o i nm of1/1,3.

9.10 Pac4yeTr Ha ycTanocTb MOABECOK MNaCCaXMpPCKUX KabuH u Kpecen u3
CTalbHbIX KaHATOB, W3rOTOBSIEHHbLIX W3 MPOBOJSIOK MapKUpoBOYHOM rpynnbl 1570

Hmm2 nol[OCT 3241, npoBogAT C WCMOMb30OBaHMEM 3Ha4eHWn npegena
BbIHOCITMBOCTW, NpuBeAeHHbIX B Tabnmue 9. [pu npuMEHeHMn KaHaToB U3

MPOBOJIOK MapKMPOBOYHOW rpynnbl Bbie 1570 H/MM 2 akcTpanonsaums 3HaYeHWi
npegena BbIHOCIMBOCTW, MpuBEOEHHbIX B Tabnuue 9, He gonyckaetcs, n 9Tu
3HavYeHus crefyeTt onpeaensTb OTAeNbHO. [Ans pacdeta Ha ycTanocTb CTalbHbIX
uenen npenen BbIHOCIMBOCTM OMpeaenstoT Mno  MUHUManbHOMY pa3pblBHOMY
YCUIMUIO C NCNOSb30BaHNEM KO3(ppULIMeHTa HagexXHOCTH v =6.

Tabrmmua 9 - [pegen BbIHOCIMBOCTU KaHaTOB NSl OTTSDKEK M BaHT (KaHaTbl

M3roTOBIEHbI U3 OTAENbHbIX NPOBONIOK MapKMpPOBOYHOW rpynnbl 1570 H/mm 2
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[vameTp kaHaTa, MM MNpepen BbLIHOCIMBOCTW MPOBOSIOYHbIX KaHAaTOB,
H/mm 2
OT 4 po 5 Bkntov. 540+67 p
Cs.5" 20 " 337+270p
20 "3 " 270+337p
"30 "40 " 202+405p
P - KOAXPMLUMEHT acMMMETPUU LiMKNa HAaNPsXKeHWN.

10 Pac4yeT n KOHCTpypoBaHMe coeaNHEeHUN

10.1 CoeauHeHMs1 3NEMEHTOB KOHCTPYKUMIA criegyeT npoekTupoBaTb B
cootBeTcTBMM co CHuM 1I-23 ¢ yyeTom TpeboBaHWIA, U3MNOXEHHBIX B HACTOSILLEM
pasgene.

10.2 CBapHble coe AUHEeHUA

10.21 Tlpn penctBMM Ha CBapHOE COEAVHEHWE NPOAOSIbHOW  CUIbl
pacnpegeneHne HanpshkeHui no AOfMHE CBapHOro LWBa cregyet npuHUMaTthb
paBHOMEPHbIM.

10.2.2 Tlpn pencTBunM Ha CBapHOe CoeauHeHue Wm3rMbarolero MoMeHTa
pacnpegeneHne HanpshkeHui no AfMHE CBapHOro LWea cregyet npuHUMmaTthb
NPONOpPUMOHarnbHbLIM  PacCTOSIHUMIO  OT  LIEHTpa TSHKECTUM  COeauHeHua  ao
paccMaTprMBaEMOro Ce4EeHMs LBa.

10.2.3 CBapHble LWBbI NpPY OOHOBPEMEHHOM LEWCTBUM NPOOOSNBbHOM CUMbl Y
MOMEHTa cfieayeT pacCyuTbiBaTb Ha PaBHOAEWCTBYIOLLYID  HanpsiKeHUNn,
BblYUCIIEHHbIX OT NPOLOMLHOM CUMbl 1 MOMEHTA.

10.24 Tlpn pacyeTe cCBapHbIX LBOB [OMYyCKAETCA He Yy4uTbiBaTb
3KCLLEHTPUCUTETDI, BO3HMKAKOLME B COEOUNHSEMbIX 3NIEMEHTaxX U 3aBUCSLLME OT KX
TOMLWMHBI.
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10.2.5 CTbIKOBble COEAVHEHVS crieayeT pacCyuTbiBaTb Ha MNPOYHOCTbL B
npegenax ynpyrmx gedopmMaumi C Yy4eTOM pacYEeTHbIX COMPOTUMBIIEHUA ANS
CTbIKOBbIX CBApPHbIX COeQMHEHUN.

B cTblkOBbIX WBax npuM OOHOBPEMEHHOM [AEeWCTBUN HOPMalbHbIX W
Cpes3blBaloLLMX HaNpsHPKeHUN HeOOXOAMMO MPOBEPATb MNMPUBEAEHHbIE HaMpPsXKeHWs,
YYUTbIBaOLLME CBA3b MEXOY KOMMOHEHTaMM HanpsiXeHHOro COCTOAHNSA LUBA.

CTblKkOBbI€ LIBblI pacCYUTbLIBATb HE CriedyeT, eCrn pacHeTHbIe COMPOTUBIIEHUS
OCHOBHOIO MeTara U MeTanmna LwBea OAMHAaKOBbI, a CBapKa BbINOSIHEHA C MOSHbIM
nponnasfieHneM, KOHUbI LIBOB BblBeAeHbl 3a npedernbl CTbika U NpeaycMOTpeH
CMNSIOLLHOM KOHTPOSIb HepaspyLuaLLyMm MeTOAaMM.

10.2.6 CsapHble yrroBble LWBbI HeobxooMMO paccuuTbiBaTb Ha cpes
(yCrnoBHbIN), Kak npaBuro, MO pacyeTHbIM CEeYEeHWsIM MeTarnna LwBa C Yy4eToMm
CBapvBaeMblX CTanen, CBapoYvHbIX MaTepuarnoB, TEXHOMOMN CBapPKN U NOSIOXEHUS
LBa.

CBapHble coefUHEHUA C YITOBbIMW LWBaMU NPU O4HOBPEMEHHOM LENCTBUM
Cpes3blBalOLMX HanpsbkeHWA B AOBYX HarpasfieHUsX, Kak npaBwuo, creayet
paccynTbiBaTb HA PaBHOAENCTBYHOLLYIO 3TUX HANPSXKEHWN.

10.2.7 OCHOBHbl€ TUWMbl, KOHCTPYKTUBHbIE 3fIEMEHTbI WU pa3Mepbl CBapHbIX
cCoeNHEHN OO0IkHbI cooTBeTcTBOBaTh TpeboBaHuam [OCT 5264, TOCT 8713,
OCT 11533, TOCT 11534, TOCT 14771, [OCT 14776, TOCT 23518.

10.2.8 PacyeT 1 KOHCTpynpoBaHue CBapHbIX COeaMHEHUN CrieyeT BbIMOMHATL B
COOTBETCTBMM C TpeboBaHsa MU Npunoxenns K.

10.3 BontoBble coeaUHEeHUsA

10.3.1 bonToBble coeAnHeHUs cregyeT pacCyUTbiBaTb Ha pacTsXeHWe n cpes
©ONnTOB 1 HA CMATUE COEAMNHAEMbIX ANIEMEHTOB.

PacueTr Ha pacTsbkeHne 60nTOB crefyeT BbIMOMHATL MO CEeYEeHUo "HeTTo"
oonTa.

10.3.2 [lpn penctBum Ha 6GonToBoe COeOMHEHME MPOAOSIbHON  CUMbl
pacnpegeneHne 3Ton cunbl Mexay 6ontamu, Kak npasurio, creayeTr npuHuMmaTthb
paBHOMEPHbIM.

10.3.3 [lpn penctBum Ha 6GoOnNTOBOE CcoeauHEHWe u3rmbarowero MoMeHTa
pacnpegeneHne ycunun Ha O6onTbl cregyet nNpuHMMATh  MPONOPLNOHArbHO
PaCCTOSHUSAM OT LIeHTpa TSHKeCTN CoeqMHEHNA A0 paccMaTpuBaemoro 6onra.

Mpn oencTBumM MOMEHTa B NSIOCKOCTM COEQMHEHNsI pacyeT crieayeT BbINOSHATb
Ha cpe3 60nTOB N HA CMATUE COeANHSIEMbIX 3NeMEHTOB. [pyn AencTBMM MOMEHTa B
NSIOCKOCTK, NEPNEHOVKYNSPHON  MSIOCKOCTU  COEeAWHEHUs, OonTbl  cregyet
paccuYnTbIBaTb Ha pacTsSXeHue.

10.3.4 bonTbl Npy OOAHOBPEMEHHOM OEWCTBMM NPOOOSIbHOM CUMbl U MOMEHTA
crieqyeT paccyuTbiBaTb HA PpaBHOOENCTBYIOLLEE YCUIne.

10.3.5 bonTbl, NogBepratoLMeca OAHOBPEMEHHO CPe3y U PacTshKeHWUo, creayeT
paccunTbiBaTb Kak MNpv pasgenlbHOM, Tak U COBMECTHOM LEeVCTBUM YyKadaHHbIX
CUIOBbIX (PaKTOPOB.


http://docs.cntd.ru/document/1200004379
http://docs.cntd.ru/document/1200004491
http://docs.cntd.ru/document/1200004371
http://docs.cntd.ru/document/1200004687
http://docs.cntd.ru/document/1200004932
http://docs.cntd.ru/document/1200006492
http://docs.cntd.ru/document/1200005047

10.3.6 PacyeTr Ha MNpPOYHOCTb COEOAMHSAEMbIX 3SJIEMEHTOB, OCIAabMEHHbIX
oTBepcTUsiMM Anst 6onToB, cnegyeT NPOBOAUTL: NPU ANHAMUYECKUX N NEPEMEHHbIX

Harpy3kax - no nnowann cevYeHud "HeTTO" J‘E]n; npn ctTatnd4eckunx Harpys3kax - no

nrowaan cedvenua "6pytto" A, ecrm A 20,554, unm no ycnosHom nrowaau

4 =1,184  ecrm A, <0,854.

10.3.7 Pe3bba 6onTa, paboTatowero Ha cpes, AOIMkHa HaxoauUTbCsa BHE nakeTa
COEeNHAEMbIX SNIEMEHTOB.

10.3.8 [Ona ©OontoB crnegyetr  npegycMmarpuBatb  Mepbl  MPOTUB
CaMOOTBUHYMBAHUS.

10.3.9 Pac4yeT n KOHCTpyMpoBaHne 6ONTOBbLIX COEAVUHEHUIA CNeayeT BbIMOSHATb
B COOTBETCTBUM C TpeboBaHnsMM npunoxenuns J1.

10.4 ® pUKLUMOHHbIE COeAUHEeHUS

10.4.1 OceBoe ycunme HaTskeHuss 6onta BO (PPUKLMOHHOM COELUHEHUM
criegyeTt nNpuHMMaTb B 3aBUCMMOCTM OT XapakKTEPUCTUK MeXaHUYeCKUX CBOWCTB
cTanu 6onToB 1 Nnowaan cevyeHus "HeTTo" bonra.

10.4.2 PpPUKUMOHHbIE COEOMHEHWs, KakK MpaBwuro, criegyeTr paccyutbiBaTb B
NpeanosiokeHUM nepefayn ycunum TpeHuem Mo conpuKacatoLMMCA MIIOCKOCTSAM
COeNHAEMbIX SNIEMEHTOB.

PacnpeaoeneHve mexay 6ontamym OEVNCTBYHOLWEN Ha cOoeguHEeHne npogorbHOM
cunbl crnegyeT NPpUHUMaTb PaBHOMEPHbLIM.

10.4.3 Pac4yeTHOoe ycunve, KOTOpoe MOXeT OblTb BOCMPUHATO Kaxaou
MOBEPXHOCTbIO TPEHUS COEAMHSIEMbIX 3IIEMEHTOB, CTAHYTbIX OA4HUM 6GONTOM,
crnegyet onpedenaTs B 3aBUCUMOCTW OT OCEBOMO YCUNUSI HaTsbkeHuss BonTa,
KoadhdULMEHTa TPEeHUs COedUHSIEMbIX 3JfIEMEHTOB W XapakTepa Harpysku
(cTaTu4yeckaq, AMHamMu4eckasa Unm nepemMeHHast).

10.4.4 PacyeT Ha NpOYHOCTb CEYEHUN COEANHSIEMbIX 3NIEMEHTOB, paboTatoLLmx
Ha TpeHwe n ocrabneHHbIX OTBEepCTMAMM A OOMToB, CrnegyeT BbINOMHATL C
Y4E€TOM TOro, 4YTO MOSIOBMHA YCUIUSA, NPUXOOSALLEroca Ha Kaxablin 6onT B
paccMaTpuBaEMOM CEYEHUN, NepeaaeTcsa CUnaMmm TPeHus.

10.4.5 PacyeT U KOHCTpyuMpoBaHWe (PUKLMOHHBIX COedUHEHUn crepyet
BbIMNOMHATL B COOTBETCTBUM C TpeboBaHUSMN NpurioxeHnsa J1.

10.5 ® naHueBbIe coegNHEeHUs

10.5.1 Bo donaHueBbIX COEAMHEHUAX ANIEMEHTOB, NOABEPKEHHBIX PACTAXKEHMIO,
n3armby wum  MxX  COBMECTHOMY  [OEUCTBUIO,  criegyeT  npegycMmarpuBaTtb
npeaBapuUTenbHOE HOPMUPOBAHHOE HaTshkeHne 6GonToB. [lonepevHble ycunus B
TakMx COeaMHEHUsIX BOCMPUHMMAKOTCS CUNMaMmM TPEHUS, BO3HMKAKOLMMU Mexay
KOHTaKTUPYIOLLWMMN NOBEPXHOCTAMU (PriaHUEeB OT NpeaBapuTENbHOTO HaTSXXeHUs
oonToB.



10.5.2 Bo (naHueBbIX COEOMHEHUAX CXaTblX 3MEeMEHTOB [OnycKaeTca
npegycmaTpuBaTtb nNpumMeHeHne 60nToB 6e3 KOHTPONMpPYyeMOro npenBapuTesisHOro
HOPMUPOBAHHOIO HaTshkeHMs. B Takmx coefuHeHusix cauraloume  ycunus
BOCMNPUHNMAIOTCS 3@ CHET CUM TPEHUS MeXOY KOHTaKTUPYOLLWMMWN NOBEPXHOCTAMM
donaHueB, BO3HUKAKOLWLMX OT CXMMaKOLWMX YCUITUA, OENCTBYIOLLMX B COEOUHAEMbIX
arfieMeHTax.

10.5.3 Pac4yeTHble ycunns npenBapuTenbHOrO HaTsbkeHus 6onToB doriaHLEeBbIX
coeuHeHW crnegyeT NpMHUMaTb B 3aBUCMMOCTU OT XapaKTEPUCTUK MEXaHNYECKNX
CBOWCTB cTanu 60MTOoB 1 Nnowaamn cedeHmsa "HeTTo" bonra.

10.5.4 Bo daHUEBbIX COEOMHEHUAX PaCTAHYTbIX 3SIEMEHTOB KOHCTPYKL UK
HeoOXO4MMO NPOBEPUTbL pPacyeToM Ha MNPOYHOCTb Cleaylume 3fIEMEHTHI
CoeaVHEHNs:

GOnThl - Ha pacTsKEHWE;

donaHubl - Ha U3rnoG;

doriaHLeBOe coeMHEHWE - Ha nonepeYvyHoe ycunue;

CcBapHoe coeanHeHue doriaHua ¢ Tpyboi.

10.5.5 dnaHLeBoe coenHeHNe AO0MKHO GbiTb CNPOEKTUPOBAHO TakuM 0bpa3om,
4yTOObI NPV OTKa3e 0gQHOro 13 GONTOB OHO MPOAOIPKANIO BOCMPUHUMATL PaCYETHYH
HarpyskKy.

10.5.6 PacyeTr U1 KOHCTpyMpOBaHWE (riaHUEBbLIX COeAVHEeHWN creayet
BbIMOSHATL B COOTBETCTBMM C TpeboBaHMAMN NpunoxeHns M.

10.6 ManbueBbLIe coeAUHEeHUNA

10.6.1 B nanbueBbiX COeagMHEeHUsIX HeobBXoAMMO NPOBEPUTL pacyeToM Ha
MPOYHOCTb CreayroLmMe AfiEMEHTbI COEQMHEHMS:

nanbLbl - HA U3rnMb n cpes,

coegMHsAEMble 3fIEMEHTbI C OTBEPCTUSIMM - HA pacTsXKeHNE N CMSTHE,

CBapHble COEOMHEHUs!, MNPUKPENMAIOWME MNPOMEXYTOUHbIE 3fIEMEHTblI C
OTBEPCTUSMU U OCHOBHbIE 3NIEMEHTbI KOHCTPYKLIUN.

10.6.2 Manbubl, NoaBepraroLMECs OOHOBPEMEHHO U3rMOY K cpesy, crepyet
paccunTbiBaTb Kak Mnpy pasgenibHOM, Tak U COBMECTHOM [LEVCTBUM YKa3aHHbIX
CUIOBbIX (PaKTOPOB.

10.6.3 Tllpn p[pencTBuM OCEBON CUMbl HA  3fIEMEHTbl  KOHCTPYKUMW C
MHOronasbL,eBbIM COEQMHEHNEM pacnpeaernieHne 3Ton CUbl MeXxay nanbLamu, Kak
npaBwumo, cregyeT NPMHUMAaTbL PaBHOMEPHbIM.

10.6.4 PacyeT Ha MNPOYHOCTb COEOAMHSAEMbIX 3SSIEMEHTOB, OCabMEHHbIX
OTBEPCTUSMM Ona nanbues, crieqyeT NpoBOAMTb BO BCEX Crydasdx No nrolaau
ceyeHus "HeTTo".

10.6.5 B nanbueBomMm coegmHeHUN cnenyet npuHaMaTb Mepbl, obecneunBarowme
yoepXxaHune narbueB B OTBEPCTUAX COeANHAEMbIX 3JIEMEHTOB.

10.6.6 Pac4yeT n KOHCTpyupoBaHME nNasnbLEBbIX COEOMHEHU, a TakXe Bblbop
mMaTepuarnoB An8 nanbueB criegyeT BbIMOMHATL B COOTBETCTBUM C TpeboBaHMAMM
npunoxexus H.



NMPUNTOXXEHUE A (cnpaBo4yHoe).CBeaeHusa o
rapMmoHu3aumMm HacToslWero craHgapTa ¢
€eBpPONencKuMu ctaHgapTamu

MPUNOXXEHME A
(cnpaBo4Hoe)

Tabnmua A.1 - CBegeHus 0 rapMoHu3aL mm



Tpe6OBaHVI$| HacTodLlero ctaHgapra

CTaH,EI,aprI N NX NMYHKTbI, C KOTOPbIMW

rapMOHM3NPOBaH HaCTOALLMI
CTaHgapT
[MyHKTBI MpeameT TpeboBaHui MyHKTBI  pr (| [TyHKTBI Apyrvie
HacTOALLEro EN 13814 || DIN cTaHgapThl
CTaHgapTa 15018-
1:1984
4 O6ume nonoxeHns
4.1;4.2 Obwpe TpeboBaHus
Ge3onacHocTun
OcCHOBHbIE MOSIOXEHUSA
pacyerTa:
4.3 - npegeneHble || 5.1.4 - -
COCTOSAHUSA
4.4 - BUAbI BHELLHWX || -
Harpy3ok
4.5:4.6;4.7 - pacyeTHble mogenn u|| 5.4.1
KOHCTPYKTUBHbIE CXEMBbI
4.8; 4.9; - obLme nonoxeHusa no|| -
4.10; 4.1 3aumTe  OT  KOppo3uw,
BbIGOpy MaTepuaros,
CBapKe, OCHOBaHUSIM W
dyHoameHTam*
5 Harpysku n
nepemMeLleHns:
5.1 - 00LLMe nonoxeHus 5.3.2;
5.3.3;5.34
5.2 - BEC KOHCTPYKL MM 5.3.2




5.3 - Harpysku oT||5.3.3
nocetTutesnemn
54 - Harpyskm oT ([ 5.3.3
OBWKYLLMXCS YacTeu
55 - BETPOBbIE Harpy3ku*™™ || - ENV
1991-2-
4:1994
5.6 - CHeroBble Harpysku 5.3.3.5
5.7 - Harpy3km o1 cun||5.3.3.6;
NHepLuu 54.2;54.3
5.8 - 0cobble Harpy3ku 5.3.3.7;
534
59 - yyet yaapHbIXx || 5.3.5
BO34eNcTBuiA 1 BUGpaummn
5.10 - pacyeTHble Harpysku (| 5.3.6; 5.1.4
N UX CoMEeTaHus
5.1 - npornésbl nif-
nepemMmeLeHna™
6 MaTtepuarnbl ans
KOHCTPYKLIWN:
6.1;6.2; 6.3 - CTanbHOW npokar, || -
cBapka u 6ontbl**
6.7;6.8 - pacyeTHble || 5.4.1 -
COMpPOTMBIEHNS NMpokaTa u
coeaHeHnn
6.4 - KaHaTbl 1 uenn*™™ -




7 MpUHLUMNBI pacyeta
KOHCTPYKLIVI:

7.1 - yyert Haubonee || 5.4.1
HebnaronpuATHOro
BO3ENCTBUS Harpy3oK

7.2 - onpegeneHve || 5.4.1
pacyeTHbIX cun B
OTOENbHOCTU AN KaKaoun
Harpysku

73,74 - odhopmneHue || 5.4.1
pac4eToB

75,76, 7.7 - y4eT  yacTmyHoum || 5.4.2
3arpy3ku aTTpakLumnoHa npu
pacyeTe KOHCTPYKLINK

7.8 - Yy4YyeT HanpaseneHus ||5.4.2
BpaLleHns

8 Pacuetr  KOHCTpyKUUN
Ha cTaTnyeckme Harpysku:

8.1 - pacyeT Ha MpoYHOCTb || 5.6.2; 5.6.5
N YCTONYNBOCTb POPMb

8.2 - pacuyeTt Ha|| 5.5
YCTONYMBOCTb MOMOXEHUS

8.3 - )XECTKOCTb 3fIEMEHTOB || -
7 nx npenenbHble
rmoékocTn®

9 Pacuyer  KOHCTpyKUuUR

Ha yCTalnocCTb.




9.1;9.2 - 0OLLMeE NonoXxeHus 5.6.3.3 741

9.3 - pacyeTHble Harpy3ku | 5.6.3.2

9.4 - pacyeTHoe 4ucro|5.6.3.4
LIMKIIOB Harpy>KeHus

9.5;9.6 - OCHOBHbIE MOSIOXKEeHUd || - 74.4;
pacyeta UM  pacyeTHas 10.2; 10.3
BbIHOCNINBOCTL™**

9.7 - pacyeT npun OenUcTBuM || - 745
CITOXHbIX HaMNpPsHKEHNIA™ ™

9.8;9.9 - pacyeT mexaHu4ecku || 5.6.3.6;
o6paboTaHHbIX aeTanen 5.6.3.2

9.10 - pac4yeT KaHatoB K| 5.6.5
Lenen

10 Pacuet 7
KOHCTpyMpoBaHue
coeAVHEeHUN:

10.2 - cBapHble || -
coegnHeHnsa™

10.3 - 6onToBble || 5.6.4
coeauHeHns

10.4 - PPUKLMOHHbIE || 5.6.4
coeuHeHns

10.5 - donaHueBble || 5.6.4 9.2
coeauHeHns

10.6 - nanbueBble || -

coegnHeHna™




* B pr EN 13814 aHanornyHble TpeboBaHUS OTCYTCTBYHOT.

** TpeboBaHus, He rapmoHm3mpoBaHHblie ¢ pr EN 13814

NMPUNOXEHUE b (o6sa3atenbHoe).
OnpepeneHne a3apoanHaMMnN4eCKNX
ko3adpnumeHTOB N NyrnbCcauMoOHHON
COCTaBIIAOLLEN BETPOBOU Harpy3Ku

NMPUNOXXEHWE b
(ob6si3aTensHoe)

B.1 AspoanHamu4yeckue Koad cpuumeHT LI

6.1.1 Npu onpeneneHun BETPOBOW Harpy3ku, 4EeNCTBYIOLEN Ha KOHCTPYKTUBHbIE
SrIeMEHTbl  MJIOCKUX U MPOCTPAHCTBEHHbIX  pelleTvatbiX  KOHCTPYKLU MW

aTTpakLMOHOB, aspoauHamuyeckne  KOIMMLMEHTbI ¢,  KaXOoro 3remMeHTa
onpegenaTcs 6e3 yyeta ero 3ateHeHns OPYrMMU KOHCTPYKTMBHBIMU 3fiEMEHTaMm
COOpYXeHns no copmyre

Oy TCpgthy (B.1)

x o

roe “xo - adpoAvHaAMUYECKUA KO3(MUMEHT COOTBETCTBYHOLLEIO 3SIEMEHTA,
nvetoLLero 6eckoHevHoe yanmHeHue;

k3 - KOOMOAMLUMEHT, YUUTBIBAIOLLMIA YOTIMHEHME SNEMEHTA.

b.1.2 AapoanHamuyeckue KO3 (pdpmLMEHTBI “x, o MeTarnmyecKkmx
KOHCTPYKTUBHBIX 3MIEMEHTOB C KPYrMbIiM MOMNEPEYHbIM CeYeHneM npuBeaeHbl Ha

pucyHke B.1 B 3aBUCMMOCTM OT XapakTepHoro 4Yncna PenHonbaca Ee u ctenenn
LLIEPOXOBATOCTN ¢ BHELUHEWN NMOBEPXHOCTU arieMeHTa. Ha aTom pucyHke:

Re = 2,84 fw, o &iz) 10°;  e-Aid, (5.2)

roe ¢ - guameTp anemeHTa, M;

Yo, p - pacyeTHoe aasrnexue, Klla;

Kz} - KOaPMLIMEHT, YYUTBIBAIOLLMIA U3MEHEHWE N aBNEHUS BETpa MO BbICOTE;
A - napamMeTp, XapakTepusyloLid LUEPOXOBATOCTb BHELLHEA MOBEPXHOCTU

anemMeHTa; And MeTarmnM4yeckMx KOHCTPYKTUBHbIX 3NEMEHTOB aTTpakLUOHOB i
=0,0002 m.

PucyHok b.1 - AsapoauHammyeckume KoacppunumeHTbl
KOHCTPYKTUBHbIX 3J/IEMEHTOB C KpPYriibIM NonepeyHbIM
ceyeHuem



ha L1 {o
0,18-log{10-Af
1.2 Cep= 1.2+ X d}n s = Add
. ' 1 + 0 4-log(Re/10%) 8=
<10%
1,0
<107
0.8 \ _;...--u-'“"""""'—_‘ =107
/hr""" s il <107
'..F-'."_-..u-'—_ -—.-..-'_"_._....I-l
0,11 LT
4 6 s
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PucyHok B.1 - AspognHammyeckune KoaddmLMeHTbl KOHCTPYKTUBHBIX 351IEMEHTOB
C KpYrbiM NonepeYvHbiM Ce4eHneM

6.1.3 AspoanHammnyeckne KoOaPUUMEHTbI “x, o 3N1IEMEHTOB C KBagpaTHbIM
nonepeyYHbiM ceyeHremM (B TOM YUCe CO CKPYINEHHbIMW yriiamun) onpeaensitoT no

cpopmyre
Cy o= 2k, (B.3)

roe k- KoadpvMumeHt, onpegensembli no rpadwky Ha pucyHke b.2 B

3aBMCUMMOCTM OT XapaKTepHOro pasmMepa & CeYeHUs U paguyca » CKpYITEHUs]
YrTIoB.

PucyHok b.2 - KoachpuumeHt k(r), yuntoiBaroimm cteneHb
CKPYrJieHUs1 YrinoB KOHCTPYKTUBHBLIX 3J/IEMEHTOB C
KBagpaTHbIM nonepeyYyHbIM cevYeHUuem
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PucyHok B.2 - KosphdMUMEHT k&, , y4uTbIBAIOWMIW CTEneHb CKPYIMEeHUst Yrros
KOHCTPYKTUBHbIX 3/IEMEHTOB
C KBagpaTHbIM NonepeyYHbIM ce4YeHneEM

b.1.4 AspoguHamuyeckne KOI(MUMEHTbI “xa KOHCTPYKTUMBHbBIX Mpodmnen
(oByTaBpbl, WBENNEPbI, YrONKW 1 T.4.) A0NYCKaeTCs NPUHUMAaTh paBHbIMU: £y, a=2,0.

B.1.5 3HauyeHnsa koadpdrumeHTa 4, NPUHUMAKOTCS PaBHbIMU:
iy =1,0 - ANA cTOeK 1 NosAICOB hepM;

k, =0,7 - AnA ocTanbHbIX 3MEMEHTOB (PackocChl, CBA3M U T.[.) pelleTyarbiX
KOHCTPYKLIVA.

5.1.6 AspoanHamuyeckme KoO3aULMEHTbI ¢, MMOCKMX U MPOCTPaHCTBEHHbIX
depM, BbIMOMHEHHbIX M3 OOHOTUMHBLIX 3NIEMEHTOB, LOMycKaeTca onpeaenatb no

doopmyre

Ty = Co,x W, (.4, a)

roe “xo - a’dpoguMHamMuyeckmin KodIhdMUMEHT BECKOHEYHO YASMHEHHOW epMbl,
onpegendembin no rpadgukam, npuBedeHHbIM Ha pucyHkax B.3 n b4 B
3aBUCUMOCTM OT OTHOCUTESNBHOIO 3arofHEHWUs P MNSIOCKOW bepMbl UM OHOW U3
rpaHen NpocTpaHCTBEHHON (bepMbl;

¥y - KO(pUUMEHT, yduTbIBaOWLMA yOnMHEHVE doepMbl, onpegensemMblin no
pUCYHKY B.5.

PucyHok B.3 - AapoanHamnyeckue KoahpuumeHTbl
NMNOCKUX a) U NPOCTPAHCTBEHHbIX 6) pelleTyaTbIX hepm,
COCTaBJIeHHbIX U3 npodunen



i 2 P
1_nﬁ :
0 0.2 0.4 0.8 0.8 1.0 ¢
a)
— ] -—i—I> -—-h-v I:I 4—%
; / i 7 i /f

/

147@/ iy

S

I
01 0,2 03 04 05 06 070808101

6}
PucyHok B.3 - AspoguHamuyeckme  KO(pdpmMUMEHTbl  NAOCKMX a) w
MPOCTPaHCTBEHHbIX

0) peweT4yaTtbIX pepM, COCTaBIIEHHbIX U3 Npodmnen

PucyHok b.4 - AspoauHammyeckume KoacppunumeHTbl
NMOCKUX U NPOCTPAHCTBEHHbIX peleTyaTbiX chepm,
COCTaBJIEHHbIX U3 3JIEMEHTOB C KPYrfbiM nonepeyYyHbIM
ceyeHuem
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OGo3Havenusa 7.4, 5.4 -cm. B.1.6

PucyHok B.4 - AspognHamuyeckme KoamumneHTbl NAOCKUX N NPOCTPaHCTBEHHbIX

peLleTyaTbIX depm,
COCTaBJIEHHbIX U3 3NIEMEHTOB C KPYITbIM NOMepeyHbIM CeYeHem

PucyHok b.5 - KoachcdunumeHr, yuntoiBarowmm
OTHOCUTEeNbHOE yANIMHEHNEe NOCKNX U NPOCTPaHCTBEHHbIX

cdepm

Ya
1lu | —
®=0,10 | *:%
el 4
0,50 ] P d
] e = ,-“'
0,80 d=t=1T"
e
0.8 o v
ﬂ.g-El__..H"'.. f
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1,00 At T
0,6 lue=""]
1 10 100 A

ip - OTHOCUTENMbHOE 3anosiHeHue (cM. B.1.6)

PucyHok B.5 - KoadpdmumeHT ¥4, yumTbiBaOLMN OTHOCUTENBHOE YASMHEHNE A
NIOCKNX

N NPOCTPaHCTBEHHbIX doepM (A =/ /%), (CM. pucyHok 5.4)

OTHOCUTESNbHOE 3arosiHeHVe § onpeaensoT no gopmyrne

P =AlA,, (5.4, 6)



roe 4 - cymma nrowaaen I'IpOGKLl,I/IIZ CTepXHeBbIX 3JIEMEHTOB W KOCbLIHOK Ha
MIIOCKOCTb KOHCTPYKL WK,

A=2EL+X A 1A NpoCTPaHCTBEHHbIX PeLLETYaTbIX KOHCTPYKLMIA AOIDKHA
BbITb NPUHATA NMOCKOCTL PACMONOXEHHas K HABETPEHHOM rpaHu;

A,: - nowaAb, orpaHnvYeHHad rnpoekunamMm I'IJ'IOCKOCTeVI, HOpMalibHbIX K
MITOCKOCTU KOHCTPYKL UK,
4 =5l

! - nNvHa pelleTyaTon KOHCTPYKLINK;
& - lUMpUHA peLLeTYaToN KOHCTPYKLUK;

&y, ! - LMPWHA N ANMHA CTEPXHEBOIO 3MNeMeHTa i ;

A - nnowanb KOCLIHKM i .
Mpu BeTpe, HanNpaBMEHHOM BOOMb MIOCKOCTM  Koreca 0603peHus,

aspogvHamMmnyeckne KoaddmumeHTbl SIo6OBOro ConpoTMBIEHMA depM “x i depm
AonyckaeTcs onpenenats No gopmyre

Ty = Oy EGSEB , (B.5)

rae ¢, - a3pognHammnyeckunin KoOdMNLIMEHT OTAENbHO CTosLWwEen hepMbl;
[ - yron mexgy HanpaeneHvem cpedHen CKOpPOCTM BeTpa U HopMamnbik K
NSIOCKOCTU (hepMbl.

6.1.7 lpn onpegeneHnn xapakTepHOW nowaan &5, K KOTOPOM OTHOCSATCS
KO3hdULMEHTbI  I06OBOr0  CONPOTUBNEHNs ¢epM, HeobxoauMo y4uUTbiBaTb
nrowaab 3aknagHbix geTanem n Apyrmx JONOSNHUTENbHbBIX 3NIEMEHTOB (hepMbl.

5.1.8 AspogouHamunyeckne KOIMMLMEHTbI <, SIEMEHTOB  UITIOMUHALMN
onpenensoT no gopmyrne

Ty = Cyo A, (B.6)
roe.o - a’dpoOAVHAMUYECKUA KOIMDMLMEHT OTAENbHO — PaCONOXEHHOro
ANnemMeHTa.

3HayeHuss koadpdmumeHTa &y Ana crydass ABYCTOPOHHETO PacroNOXEHWS
MNNIOMUHALMK NoKa3aHbl Ha pUcyHke B.6 B 3aBMCMMOCTU OT HanpasreHust BeTpa u
PacroNOXeHUs1 3rnemMeHTa WITIIOMMHALMNU MO OTHOLLEHMIO K KOHCTPYKTMBHOMY
3NEMEHTY, K KOTOPOMY OH MPUKPENIIEH.

PucyHok b.6 - Onpepnenexnune koacpcpuumentoB k(1) ana
crlyyasa ABYCTOPOHHEro pacrnonoXeHus 35IeMeHTOB
UNIOMUMHaUNNn



ml
0,7

I” - HanpaBrieHne BeTpa, A& - KOSMPIMUMEHT, YYUTLIBAIOLLMIA PacronioxeHne
WNMIOMUHALLMM OTHOCUTENBHO HanpaBrieHnsl BeTpa

PucyHok B.6 - OnpepeneHve KoadpMUMEHTOB 4 ANs cnyyas [BYCTOPOHHErO
pacnonoXeHns
3JIEMEHTOB UIMTIIOMUHAL UK

b.2 OnpeaeneHne NynbLCaLMOHHOMN COCTaBIAKOLLEN BETPOBOWN Harpysku

b6.2.1 [encTtere nynbcaunn BeTPOBOWN HArpy3Kn Ha KOHCTPYKTUBHbIE 3fIEMEHTHI
BGaweH M konec 0603peHus, yaoBreTBOpsOLLMX ycrnoBusm 4.5.7.1 HacTosLlero
CTaHOapTa, [AONyCKaeTCs paccMatpuBaTb KakK 9SKBUBANEHTHYH CTaTUYECKYH

Harpy3ky W, Onpeaersiemyto Ha ypoBHe £ ~ Wiz no coopmyre
WolZ) = Wy (Z) [iz) v B (B.7)

rae w,lz) - CpeaHsa cocTaenaloLwwas Harpysku, onpeaensemas no gopmyrne (5), B
KOTOPOW MPUHUMAETCH Wi, (Z) = Wy, ;

£z} - koadpMUMEHT nynbcaLuii;
¥ - KOAOMUMEHT KoppenaLum;

£ - KoahpMLMEHT ANHAMUYHOCTN.

B6.2.2 KoaddwmumeHT nynbcauui £(z; B 3aBUCUMMOCTM OT TUMA MECTHOCTU
onpeaensitoT no dopmyre

£z = (10} /107 (B.8)

rae z - BbICOTa Haf NOBEPXHOCTbHO 3EMJIN, M;

(10}, @ - napameTpbl, onpeaensoLme KO3 LNEHT NynbcaLuii, 3Ha4eHNs
KOTOpbIX NpuBeaeHbl B Tabnunue b.1.

Tabrmua B.1 - 3Havenus napametpoB {10}  u @, wncnonb3yembix npu
onpeaeneHnn koadduumeHTa nynbcaunin {1z}



HanmeHoBaHne napameTpa 3HaveHre napameTpa Ans Tuna MeCTHOCTU
(cm. 5.5.5)
A B C
KoadbdmumeHt  nynbcauuin &4 10) 0,76 1,06 1,78
Ha BbicoTe 10 m
0,15 0,20 0,25
[MokasaTtenb CTENEHN oy

6.2.3 KoaddmumneHT Koppenduum v onpegenstor no Tabrmmue bB.2 B
3aBUCUMOCTM OT HanpaefeHus [OEeWCTBUA BETPOBOW Harpy3km U 3HaYeHus

napamMeTpa @ , KOTOPbIA NPUHUMAKT paBHbIM AMamMeTpy [} korneca 0003peHust unm

4yeTBepTU BbICOTbI 4 GalwHn (a = 0,254 ana 6awwHn).
Tabrnuuya b.2 - KoaddmumeHT Koppenaumm v

Bua KOHCTPYKLUK n || BHayeHne KoadbdmUMEHTa v NPpUa , M
XapakTepucTuka pacyeTHbIX
yCroBum

£10 =15 =30 =50 =75

bawHn npu  npowusBonbHOoM ([ 0,89 0,83 0,78 0,72 0,68
HanpaBneHuM BeTpa U Koreca

0003peHns npwm BETpeE,
HanpaBneHHOM
NepneHauKynsapHoO  MNJIOCKOCTH
Koneca

Koneca o6o03peHnsi npu BeTpe, || 0,95 0,89 0,84 0,80 0,76
HanpaBfieHHOM BOOJb
NIOCKOCTW Koreca

B.2.4 KoadhdpmumeHT anHammyHocTu £ onpenenstoT no dopmyne

£=[1+11w, plafi]?, (5.9)



roe Yo,p - pacyeTHoe AasrneHue BeTpa, klla;

fi - 4vactota konebaHmin no Hu3wen un3rMbHoM cobcTBeHHOM dopme B
paccmaTpvBaeMom HanpasneHun, 'y. (Mpumepsbl xapakTepHbIX opM COBCTBEHHBLIX
konebaHun konec 0603peHnsa npuBeaeHbl Ha pucyHke b.7);

@ - JIMHEMHbIN NapaMeTp, M, 3aBUCALLMIA OT AnameTpa i} Koreca Wnm BbICOTbI
& ©aLlHn N NPUHMMAEMbIN PaBHbIM:
a = 0,25k - nna Galen;

@ =L} - Npu BETPOBOM Harpyske, AeNCTBYIOLLEN NepneHanKynsipHO NIIOCKOCTH
Korneca;

@ = 20) - Npu BETPOBOW Harpyske, OeACTBYIOLLEN BAOMNb NIOCKOCTU Korneca.

PucyHok B.7 - XapakTepHble ¢pOpMbl COOCTBEHHbIX
Kone6aHuu Konec o6o03peHuUs

Kpyrunehas Gopua kancGara



PucyHok B.7 - XapakTepHble hopMbl COBCTBEHHbIX KonebaHun konec 0603peHns

6.2.5 T[lpu npoekTupoBaHnM Konec o6O3peHns HeobXoaAMMO Y4YuTbIBaTb
HEepaBHOMEPHOCTb pacnpeneneHnss nynbcaunin BEeTPOBOW Harpy3ku B MIIOCKOCTH
Koreca, a Takxe Bo3byxaeHune konebaHum no KpyTunbHbIM COBCTBEHHBIM GhopMam
(pycyHok B.7). lNpu HanpasBneHun BeTpa neprneHOUKYNSPHO MFIOCKOCTU Koreca
HeobXoaMMO Yy4YnTbIBaTb CrieaytoLme A0NOSNHUTENbHbIE Harpy3Ku:

a) B BepTUKarnbHbIX CTOWKax ornop [cMm. pucyHok B.8, a) n 6)] gononHuUTenbHO

AeNCTBYET KpyTALWMIA MOMeHT A} | paccunTbiBaeMblIin No dropmyrne
M, =015, (.10)

roe My - MakcuMarnbHbIN U3rMGaloWmMii MOMEHT B CTOVKE OT OENCTBUS Harpysku
WalZ) [em. opmyny (B.7)];

6) ycunus, OencTBylOLME B HaKIIOHHbIX CTOMKax orop Konec o603peHus,
NMELWMX BHYTPEHHWE AnaroHarnbHble CBA3W, NPUMEpP KOTOpbIX MpuMBEAEH Ha
pucyHke b.8, B), Heobxoanmo yBenmuntb B 1,2 pasa.

MMpumeyaHre - B anemeHTax onop, BbINOMHEHHbIX 6€3 BHYTPEHHUX CBA3eW, B
TOM 4ucrne B Buge depm BepaHgens (pucyHok B.8, 6), MOryT BO3HUKHYTb
3HauuTeNbHbIE CTaTUYECKNe N ouHaMn4eckne adpdekTbl, CBA3aHHbIE C KpyYeHMEM
Korneca BOKpYr BepTuKanbHoW ocu. [logoGHble addekTbl MOryT MNpUMBOAUTL K
NOSABMEHWNIO B 3fieMeHTax onop AOMNOSHUTENbHbIX YCUINA, KOTopble B ABa 1 bonee
pa3 nMpeBbIWAlOT Te, KOTopble BO3HUMKAKT MNpW OEeNUCTBUMU  NyfbCalMOHHON
COCTaBnsAOLWEN BETPOBOWN Harpy3ku, 3agasaemoin dopmynon (b.7).

PucyHok B.8 - XapakTepHble KOHCTPYKTUBHbIEe (pOpMbI
onop Konec o6o3peHun



PucyHok B.8 - XapakTepHble KOHCTPYKTMBHbIE POpMbI OMNop Konec 0603peHns

NMPUNOXXEHUE B (oba3aTenbHoe). lNpumepsbl
onpeaeneHna Harpy3oK OT CUS1 UHepPLUM n
pac4yeToB HEKOTOPbLIX BUAOB aTTPaKUMOHOB

NMPUNOXEHME B
(o6s3aTensHoe)

B.1 Kapycenu

B.1.1 KoHconbHble U NoaBecCHbIe Kapycenu (cxema - Ha pucyHke B.1)

PucyHok B.1 - Cxema kapycenu



a) — aup cboxy

€) - Bun ceEpXY

1 - OOHOCTOpPOHHAA 3arpy3ka Ha 1/4 nepumeTrpa B COOTBETCTBMM C 7.5; 2 -
OLHOCTOPOHHSAS 3arpy3ka

Ha 1/6 nepumeTpa B COOTBETCTBUN C 7.6; 3 - BbINET roHAO0MbI NP MaKCUManbHOM
yrne OTKIIOHEHUSA NOABECKM; 4 - TOUKa NOABECKN rOHA0MbI

BykBeHHbIe 0603HaYeHUS U NX NOSICHEHWS - B TEKCTE HAaCTOSALLEro NyHKTa.
PucyHok B.1 - Cxema kapycernm

LleHTpobexHble cumbl KOHCOSMbHBIX U MOABECHbLIX Kapyceren ¢ BepTUKasrbHON
OCbl0 U MOCTOSAHHOM CKOPOCTb BpaLLEHUS pacCyYUTLIBAKOT Mo popmMynam:

E;,-Z

M ; .



e =g; (B.2)

R (B.3)

V=—

[na onpegeneHvs yrna OTKIIOHEHUA MOLBECKM TOHOOMbI & UCMOMb3YHT
0e3pa3mepHbI NapamMeTp &, XxapakTepusyrLwwmin CBA3b pPa3MepPOB BpaLLaLLMXCS
YacTen Kapycenn 1 OKpPYriieHHON CKOPOCTU roHAONbI

K 854

q=n::osc:e+T'n::tgc:~_'=Eg—_ (B.4)

O603Ha4eHus1, NpuMeHeHHbIe B hopmyrax B.1-B.4:

Hp - ueHTpobexHas curna B roHAone;

¥ - Macca roHgosbl, BK0Yas Maccy Naccaxupos;

I - OKpy>XHasi CKOPOCTb rOHAOM,

R - paguyc BpalleHus kapycenu (CM. pucyHok B.1);
@ - BblfET FOHA0S NPU BPaLLEHUN Kapycenu;

(' - BEC roHaomnbl C Naccaxvpamu;

{ - ANvMHa kaHaTa Ans NoABEeCKW roHA0sbI, M;

ot - Yron OTKMOHEHUSI NOABECKM FOHA0M OT BEPTUKAnNW;

£ - yckopeHue cBob6ogHOro NageHus:;

# -y4acToTa BpaweHus, 1/MuH.

BmecTo pelleHnsa npuBegeHHOro Bbille YPaBHEHMS Yron OTKITOHEHMS NOABECKMU
FOHOO0S OT BepTMKanM MOXHO onpeaennTb B 3aBUCUMOCTU OT YacTOTbl BpaLleHUs
no Anarpamme, NpUBELEHHON Ha pUCYHKe B.2.

PucyHok B.2 - ilnarpamma ana onpepeneHus yrna
OTKNTOHEHUSA NOABECKU rOHAOS OT BepTUKaNu
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O603Ha4eHus - cm. chopmyny (B.4)

PucyHok B.2 - [lnarpamma ong onpegerieHns yrra OTKIOHEHUSA NMOABECKM roHA0s1 OT
BepTUKanm



OrieMeHTbl NOABECKM NOCaA0YHOro MecTa unu roHaossl (Hanpuvep, 4 uenu, 4
KaHaTa unn 4 CTepXHsa) U coeanHEeHNs A0SMKHbI ObiTb paccymMTaHbl Ha BOCNpUaTUE

KaXXObIM 13 3TUX 3TIEMEHTOB NOJIOBUHbI PE3YNbTUPYIOLLEN CUMbl OT Hpp U £
YcTponcTBa Ans dwmKcauum Ha MOCadouvHbIX MECTax TakXe OOSMKHbl ObiTb

paccuuTaHbl Ha BOCMPUSITUE Pe3ynbTUPYIOLLe Cunbl OT Hpp U & . dukcupyrolwme
YCTPOUCTBA HEMb3S KPENUTb K 3fIEMEHTaM NOABECKMN.
[na KOHCOSMbHbIX Kapycenen ¢ HeGOMbLLOW ANMHOW Lenn JOCTaTOYHO NPUHATb

Yron OTKIIOHEHWsI NOABECKU  =45°, To ecTb Hpp =" . Ecrm Ha ogHol KoHcomnm
3aKkpenneHbl ABa pPacrofioKeHHbIX PAAOM CuAeHbs, gornyckaetca ana oboux
CUOEHUN NPUHUMATb Yron OTKMOHEHUS  =45°.

[na aeTckux Kkapycenen ¢ nofBeLleHHbIMU urypamm 3Bepent unn ¢ 4em-nmbo
nogoOHbIM  AOMyCKaeTCss NpUHUMaTb  Yron  OTKIOHEeHWst noAaBecku g =30° (

. i’
Hpp =0,50").
MOMeHT BepTI/IKaJ'IbeIX n r0p|/|3OHTaJ'|be|X Harpy30K OTHOCUTEJIbHO TOYKU A

(ocHoBaHWe mauTbl) Af 4 paccunTbIBalOT NO hopmyre
My=oP(R+htge) +(H, h, -V, 5, (B.5)

rAe cy - KOAMPAULIMEHT, YHUTHIBAIOLLIMIA YUCIIO 3aHATBIX FOHA0N MPY OAHOCTOPOHHEN

3arpyske Ha 1/4 n 1/6 nepumeTpa Kapycenu; 3HavyeHus <y npuseaeHbl B Tabnvue
B.1;
F - Harpyska OT naccaxupos;

£ - cMm. chopmyny (B.4);

# - pacCcTOsiHMe OT TOYKM NOABECKU FOHA0SbI 40 YPOBHS 3eMNu;

ot - cM. chopmyny (B.4);

H,, - cymmapHasi ropusoHTanbHasi CocTaBnstoLLIas BETPOBOWN HarpysKu;
/4, - PACCTOSIHME OT TOYKM MPUIOXEHUSA £, [0 YPOBHS 3eMIU;

M - CyMMapHas BepTuKanbHasi COCTaBMSAoLLIAs BETPOBOWN HarpyaKu;

X - paccTosiHME OT TOYKU NPUIOXKEHNS ¥, 00 OCU BpaLLEHUS KapyCernu.

Tabrnvua B.1 - 3HayeHns KoadPMLMEHTOB ¢y WU o9 ANA Cry4aeB OAHOCTOPOHHEN
3arpysku



HanmeHoBaHue || 3HayeHue
napameTpa

Obwee uucrno||4 6 8 10 12 14 16 18 20
roHgon

22

24

3arpyska . 1,414 (1,732 2,414 (12,618 3,346 || 3,514 || 4,260|( 4,412 || 5,172
Ha 1/4 wml| !
3/4

nepumeTpa

OKPY>XHOCTW
Kapycenm

5,310

6,078

<3

3arpyaka || |/1,0001,732(1,848 | 1,902|2,732 || 2,802| 2,848 | 3,702|| 3,757
Ha 1/6| "1
nepumeTpa

OKPY>XHOCTW
Kapycenu

3,799

4,664

“2

Ob6o3HaveHus: ¢y - cM. copmyny (B.5); ¢ - cm. chopmyny (B.7).

Ona obecnevyeHns yCTOMYMBOCTM Kapycenm nNpOTUB  OMpPOKMAObIBAHWS
Heobxo4MMO y4uTbIBaTb OAHOCTOPOHHIOK Harpysky npyv MakcuMmasibHOW 4acTtoTe
BpalwleHus. [dencTBne BETPOBOW Harpy3kM HeobxoAuMO y4yuTbiBaTb B Haubornee
HebrnaronpusTHOM HarnpasieHUN.

MoOMEHTbI OTHOCUTENBHO KPOMOK OMpOKMAbIBaHMA & -4 um k&' —-&° [cm.
pucyHok (B.1, a)] cocTtasnsioT:
- ONPOKNAbIBAIOLLMN MOMEHT

My =13[FP o +htgo) - FProye]+1,2[H,  hy, -V x+el]; (B.6)

My =13[P (R +h tge) —P'.::Q%] F12[H,, by~ (x+ %}], (B.7)




rAe ©5 - KO3PAULMEHT, YHYUTbIBAIOLLMIW YUCTIO 3aHATLIX FOHA0M NPU OAHOCTOPOHHEN
3arpy3ke Ha 1/4 n 1/6 nepumeTpa OKPYXHOCTW Kapycernu; 3Ha4eHus <5 npuBeneHbl
B Tabnmue B.1,

£ - pacCTosiHUe Mexay LLeHTPOM MayTbl 1 KPOMKOW ONPOKNAbIBaHUSA,
ocTarnbHble 0603HavYeHus - cMm. copmyny (B.5);
- CTabunU3npyroLLMn MOMEHT

My =2 G, (B.8)

My =ZG%, (B.9)

roe &F - BenuumHa, npeacTaBnsowas cobon MMHMManbHbIM rapaHTUPOBaHHBIN BEC
(Hanpumep, yunTbIBAETCS BEC APEBECUHBI B CYXOM COCTOSHUM).

Heo6xoanmo, 4Tobbl BbINONMHANMMUCL yenoBus: My 2 My | Moy 2 My

Mpn Harmmumm 18 un 6Gonee cuaeHWW, pPaBHOMEPHO PaCMONOXEHHbIX MO
nepuMeTpy Kapycenu, obecnedeHne yCToMn4MBOCTU NMPOTMB ONPOKUAbIBAHNS B psige
Cly4aeB MOXET OKasaTbCs peluarummM ¢akTopoM. B aTmx cnyyasix Heobxogumo

npoBecTn AOMONMHUTENbHbIN pacyeT onpokunabiBakOLLEero MOMEHTa Mkmﬂ:{ 7

My yax o dopmynam:
My gy = [FroailR+ A tgo) - Preg el +1L2[H,  fy —Flx + 2], (B.10)

My =[F oK +£g-tga)—P-c4i]+1,g[Hw-;zw —Vw(x+i2j], (B.11)

7 7

rope cs necy - KOSCb(bVILI,MeHTbI, ydutbliBaroLme 4HUCIIO 3aHATbIX FOHAONT Nnpu

OOHOCTOPOHHEWN 3arpy3ke Ha 1/2 nepumeTtpa Kapycenu (3Ha4deHusa o3 W g4
npvBegeHbl B Tabnmue B.2);

ocTarnbHble CUMBOIbI - CM. chopmyrnbl (B.5), (B.6) u (B.7).

Tabnvua B.2 - 3HaveHnss KOSPIMUNEHTOB &3 U ¢4 ANA Crly4aeB OAHOCTOPOHHEN
3arpysku



HaumeHoBaHue || 3HaueHne
napameTpa

c4

O6wee uncroll18 |20 |22 |24 |26 |28 |[30 |[32 |34 |36 |38
roHgon
3arpyaka || (5.76(6,39]7,03||7,66 8,30 (8,93(9,57|(10,20 || 10,84|(11,47 || 12,11
Ha 112 3
nepumeTpa
Kapycenu

9 {10 |11 |12 |13 |[14 |15 |16 |17 |18 |19

O6o3HaveHus: 3, ¢4 - CM. dopmynbl (B.10) n (B.11).

B aTtom criydae TaKkXe OJTKHO BbIMNMOJTHATLCA YCII0BUE!

Mst 2 Mkmﬂ:{, Mst’ Efl"ill-k'rma:{ .

Ecrm npn opgHocTopoHHen 3arpy3ke Ha 1/4 nepumeTpa Kapycenu
ONPOKNAbIBAOLLMIA MOMEHT NPEBLICUT CTAOUIM3UPYIOLLMIA MOMEHT My f Ay <1 nunm

My I My <1, HeoOxoguMmo npeaycMoTpeTb  OOMONHUTENbHbIE Mepbl  ANs
npenynpexneHns OnpoKUAbIBaHUS, HanpuMep, YCTaHOBWUTb MPOTUBOBECHI UMK
aHKepHoe 3aKperreHue.

Mpn pasmMeLleHnn aHKepPOB Ha KOHLLAX KpecToobpa3HoW onopbl, HaxogsLwencs
Ha 3emre, pacyeTHas Hecylw@asa CnocobHOCTb aHkepa [! (CM. pucyHok B.1a)
porkHa ObiTb He MeHee onpepensemon no dopmynam (B.12) BepTukanbHOM

cocTaBnawwWwen Ly :

gv=Mgg U Zy =

= Mg Myt o (B.12)

ab -

roe Z - pacdeTHast Hecywas CnocOOHOCTb aHKepa, onpeaensemasi CorfacHo
NpunoXxeHuio E;

Zy - yCUnve Ha aHKep OT OMpPOKMAbIBaIOLLEN HAarpy3Kn B KpanHe TOYKE;
& n &' - paccTosiHMe MexXay aHKepamu;

My, My, My, My - no dopmynam (B.6)-(B.9).

Mpy MNOCTPOEHMM pacyeTHON CXeMbl HEOBXOAMMO Y4YeCTb BO3MOXHOCTb
CYLLECTBEHHOrO  YBENMMYEHUS MOMEHTa OTHOCWUTENIbHO OCHOBAHWS  MauTbl
BCNEeACTBME OTKIIOHEHWS OT BEepTMKamIM OCKU BpaLLEHUs WK3-3a HETOYHOCTU
YCTaHOBKM 1nu npocaaky 6ecdyHaaMeHTHbIX Onop aTTpakLuoHa.




B.1.2 Kapycenu ¢ HeCKONMbKMMU BUAaMu Bpalle HUA

B.1.2.1 [Ina kapycernen, OBWXyLLMECH YacTU KOTOPbIX MOMYT BpawaTbCH BOKPYr
HECKOSbKMX OCEeN B PasfinyHbIX MNIOCKOCTSAX, CNedyeT BKMYUTbL B pacyeTbl BCe
BO3HMKaoWwme Harpy3ku. [na  3agaHHbIX  YrroBbIX  CKOPOCTEW  onpepenstoT
LEeHTPOOEXHbIE CWUMbl, CWUMbl pasroHa UM TOPMOXEHUS, CrydaHO BO3HUKaroLme
yaapHble Harpy3ku. Cunbl Kopuonuca criegyet yuuTbiBaTb B TeX crydasx, Korga
N3MEHSAETCA HarpaBreHne OOHOW UIMTM HECKOIbKUX OCeWN BpalLeHUs U BO3HMKaoT
rMPOCKONUYECKNe CUnbl.

[na kapycenen, rae BpaLleHne NpoucxoguT ¢ MOCTOAHHOM YrIoBOW CKOPOCTbHO,
N pacyeTHas Moderb BpallaloLencs KOHCTPYKLUUMN MoXeT ObiTb npeacTaBneHa B
BUOE OCECMMMETPUYHOrO TBEPAOro Terna BpalleHWs, TMPOCKOMUYECKUA MOMEHT

M. paccuuTbiBalOT No gropmyrne

My =sin -:x[fgw'mp+(f3—fgj'wgmsm], (B.13)

rae o - yrosl Mmexay ocamMu BpallieHuna un npeueccuun;

I3 - MOMEHT VHepLUM BpaLLIaOLLENCA KOHCTPYKLIMN OTHOCUTENBHO CBOEN OCU
BpaLLeHs:;

{5 - MOMEHT WHepuMM BpaLLAIOLWENCA KOHCTPYKLUMW  OTHOCUTENBHO
OpPTOroHanbLHON ocy;
tw - YIOBas CKOPOCTb OTHOCUTENBHO OCU BpaLLEHWs:;

Wy - YITIOBasi CKOPOCTb MPELLeCCUN.

Creayet umeTb B BUAY, YTO 3HAYEHUA w U &, MOTYT ObiTb MOMNOXATESNbHLIMU
NN oTpUlaTenbHbIMU (COrNacHO NpaBuIly NPaBon PyKN).

B cnyyae, Korga Bpalaolaacst KOHCTPYKLMS MOOENMPYETCS NIIOCKOCTBIO U
=90°, nony4aeTcs cregyoLlee ynpoLLEHHOE ypaBHEHUE:

My =ho . (B.14)

[Mpymep onpeaeneHns rMpPoOCKONUYECKOro MOMeHTa TBepAoro Tena v onvcaHue
noBeAeHVs BpaLLaroLWEencs KOHCTPYKLUMM € 12 KOHCONsIMK, NoBOpavnBaroLLencs Ha
Yron  C YrroBOW CKOPOCThIO (wr , NpUBEaEeH Ha pUcyHke B.3.

PucyHok B.3 - MomMeHT nHepuumn TBEepaoro tena u
uccriegqoBaHue MexaHu3ma noBopoTa AUcKa ¢ 12
KOHCOMNSAMU, BpallaloLwerocs ¢ yrnoBom CKOpoCcTb omMera
U OAHOBPEMEHHO NoBopayYuBaroLlerocs Ha yron anbndga



a) - cxeMa nepeMeileHYA Tena

6]} — KOMNOHEHTH! MEXAHWINME NoOBOPATA

|
\ Nosopat aucka
DTHOCHTENBHO
HENOABMIKHOND UenTpa O
R
7

i
/\ \\'*-“
9 -l
30" o \Harpy:axa. AelicTanmoan
10 == f W3 KOHCONA
F\

W ] 1 [
x
@ | | o 1\
3 \/‘11 \
Le |
Mopopot pucka X ! b e
OTHOCHTENEHO 3 12 L - -
NOABMKHOND ueHTpa M 1 Y
O603Ha4eHus:
I - KpyTAWMA MOMEHT, £i! - W3MeHeHVe KpyTAwero MomeHTa, M. -

MPOCKOMUYECKUA MOMEHT, Af - NOABWXHBIN LEHTP BpaLweHus, ' - HENOOBWKHbIN
LLleHTp BpalleHusi, & - ANMHa KOHCOMN, F; - pacCTosiHME MeXay KOHLLOM KOHCOMN U
OCbl0, COeQMHALEN NOABWKHBIN ( A ) N HenoaBWKHbLIN (') LEHTPbI BPALLEHWS, w
- YIMoBas CKOPOCTb OTHOCUTENbHO MOABWKHOM OCK BpallgHus, @y - yrrosas

CKOPOCTb NpeLeccum, o - yron npeueccun, & - Harpyska Ha Kaxaylo KOHCOrb


/picture/get?id=P0284&doc_id=1200035722

PucyHok B.3 - MomeHT wmHepuuu TBEpPAOro Tena U uccregoBaHve MexaHusma
noBoOpOTa Aucka ¢ 12 KoOHconamu,

BpaLLAoLLEerocs C YrroBOn CKOPOCTbIO o M OQHOBPEMEHHO MOBOPAYMNBAIOLLErOCH Ha
yrosn o

Harpyska Ha KaxOoylo KOHCOMb £, BblpaXeHHasi 4Yepe3 MpPOCKONUYECKNi
MOMEHT, pacCuYUTbIBAETCS Mo popmyre

_ £
Fi_Mkr ZRE ’ (B.15)

roe £ - pacCTOAHUS MEXOy KOHLLaMM KOHCOMKN U OCbHo (CM. pUCYHOK B.3).

B.1.2.2 Kapycenu, Bpalaromecs TornbKO B O4HOW MIIOCKOCTH

Ecnn kapycenb cosepllaeT OBWXEHME B OOHOW MSIOCKOCTU WU BpalaeTcs C
MOCTOSIHHOM CKOPOCTbK OTHOCUTENbHO TOMbKO ABYX NaparnnefibHbiX OCEW, TO
abConoTHbIE 3HAYeHUs1 CKOPOCTM WU YCKOPEHUS HeobxoouMMo paccyuTbiBaTb C
Y4E€TOM OTHOCUTESbHOTO ABWXEHNS U KOPUOSIMCOBBLIX YCKOPEHUIN (CM. pUCYHOK B.4).

PucyHok B.4 - CKopoCTU U yCKOpPEHUs MaTepuanbHOMN
TOYKM Maccom m

Buja coapxy

OGo3HayeHusa: M - ABWKYLLMIACA LIEHTP BpalLeHusi, &' - HenoABWXKHbIA LEHTP
BpalleHusl, & - paauyc BPaLLEHUs TOYKM # OTHOCUTENBHO TOYKU ' @& - paguyc
BpalLEHNs1 TOYKU #2 OTHOCUTENbHO TOYKM M ; & - YyCKOpeHue; ¢ - paauyc
BpaLLEHNst  TOYKU Af  OTHOCUTENbHO TOYKM (J; wy - yImoBas CKOPOCTb

OTHOCUTENbHO TOYKU A ; w4 - yroBad CKOPOCTb OTHOCUTEJIbHO TOYKU .

NHOekcbl CKOPOCTEN U YCKOPEHUI 03HaYaloT: f - 4N OCHOBHOIO ABWXEHUS,
- AN OTHOCUTENLHOIO ABWXEHUS, ¢ - AN KOPUONMMCOBA YCKOPEHUS. [ns Benu4yuH
6e3 nHaekca 6epyT abCconoTHbIE 3HaYEHMS



PucyHok B.4 - CKOpoCTU 1 YCKOPEHUSt MaTepuanbHON TOYKN MacCon #

KOMMNOHEHTbI CKOPOCTM MaTepuarnibHOW TOYKWU #:  Pe3yrbTUMPYHOLLEA CKOPOCTU
paccuntbiBaoT no gopmynam (B.16)-(B.20):

—+
+F.:f;

=i

1

et
f=RD.J2;

I
el

o]

—F+a (B.16)

F

b TREE= !

R =u{[ﬁ?+ﬂ_(ﬂ‘ﬂC¢5‘P]]g + (@ sin LP:lj = e’ + Zeacosp +a’ - (B.17)

'Vrllqln

o

Tl

. -
Frigg = tFrsmy,

=" sing ;|

=+ cosyp,

Viigy = Vreost.], (B.18)

& s P

rne sty = ;
M’rez + Zeacos @ +a?

g +acosg

Cosy = = ;
Je + Pegcos P+

Pe3yanMpyr0Lu,ee 3Ha4yeHne CKOpoCTH:

I = JZ(%D)E S (B.19)

HanpasneHune pe3ynbTUpYLLEN CKOPOCTH I :

5
ctgh = —20 (oM. pucyHok B.5) (B.20)
Vig

PucyHok B.5 - PaznoxeHue ckopoctn V



+
Vie.

PucyHok B.5 - PasnoxeHue ckopocTtu

YckopeHusa (CM. pucyHok B.6) paccuunTbiBaloT no opmyne

— —

b=b+h +h,

b’

by = Rwd;
by =a!|:|.312;
b= 2ol

by =k — b, +brcosy (HopManeHaa),

By = by sin yr (TaHrEHUMaNEHEA);

F,

(B.21)

(B.22)

PucyHok B.6 - HanpaBneHue yckopeHus b



(I)M
PucyHok B.6 - HanpaBneHue yckopeHus &

ﬂ,ﬂﬂ onpegeneHns Hopmaanoﬁ N TaHreHunanbHOW COCTaBNSOLLNX YCKOpPEHUA
b MCNOJIb3YHT COOTHOLLEHNA, BblITEKaAOWLME N3 I'IOCTpOGHMVI Ha PUCyHKe B.4:

Hany =g'sin® n Rcosy=eg'cosp+a, (B.23)
: g g'cospt+a
rge smw=ﬁsm¢' 7 c@sw=T-

MN3noxeHHoe BbilLe peLueHne OeNcTBUTENbHO, Korga wy N wy UMEKT pa3Hble

HanpaBneHusi. Ecnm w; UMeEeT TO e HamnpaBrieHue, YTO U wy, HanpasneHve &
AOPKHO ObITb M3MEHEHO Ha NPOTMBOMOSIOXKHOE.

B.2 KaTtanbHble ropbl ¢ TPaHCMOPTHLIMU CpeACTBaMU Ha peribcax

B.2.1 PenbcoBbiX Ny
CxeMbl penbCoBOro MyTW KatarbHOW ropbl C yKa3aHWeM AEeWCTBYIOLMX CUM U
napamMeTpoB ABWKEHUS NpeacTaBneHbl Ha pucyHkax B.7 n B.8.

PucyHok B.7 - BepTukanbHoe ceyeHue u BUA cBepxy
penbCcoBOMN Koneu



BapTHKANLHOS SRE W&

Biag coepxy

Och pansea|

PucyHok B.7 - BepTukanbHoe ceveHne 1 BUA CBEPXY PesibCOBON Koneun

PucyHok B.8 - [lonepeyHoe ceyeHMne penbca C HECYLLUMU U
HanpaBnALLWMMU KONecamm



B 4%
/

PI/IcyHOK B.8 - I'Ionepeque Ce4yeHune perbCa C HecyuwmMn 1 HanpasidarowmMn
Konecamm

MpoAosbHbIN YKNOH PENbCOBOrO MyTW AOMKEH ObiTh OrpaHMyYeH TaknuM oGpasom,
4yTOObI Pe3ynbLTUpYIOLLAsA cura, NepneHauKynspHas K penbcoBoMy MyTu, Obina He
meHee 0,22 B camMOoM HeGnaronpusiTHOM crydae. OTO YCIOBME [OJDKHO
BbINOSHATLCS AN TPaAHCMOPTHOrO CPEACTBa, OBWKYLLUEroCA C camoit 6orbLuoi
CKOpOCTbl. Ecrm pesynbTvpylollias cuna MeHblle YKa3aHHOro 3HayYeHusi, TO
naccaxupbl AOIDKHbI ObITb HAAEXHO 3adMKCUPOBaHbI Ha CUAEHUM.

[na onpepeneHvst yrra o MNONEPEYHOro HaKrioHa penbca, MpY KOTOPOM
nonepeyYyHasi cura CTaHOBUTCH paBHOM Hymio (B 3aBMCMMOCTU OT 3HaYeHust
CKOPOCTW TPaHCMOPTHOrO CpeacTBa), MOXeT ObiTb WCMOMb3oBaHa crieaytolast

dopmyna:
v2 cc}sz W

e
1
R b
w| goosy Rv]

teo =

(B.24)



e v - CKOPOCTb TENEXKMU;
¥ - NPOAONbHbIV HaKIMOH PenbCea;

£y, - paguyc KpuBU3HbI B TOPU3OHTarNbHOM MIOCKOCTH,

£, - paguyc KpuBM3HbI B BEPTMKAIIbHOMW MIOCKOCTM (MNOC - BNaguHa; MUHYC -
MUK).

Yron « crnepyeTt nsMepaTb nog fMpsiMbIM YITOM K Ry, U K pernbey. 3Hak "nnoc”
NPMMeHsIETCS, eCcnv BepTVKarnbHasi COCTaBrsioLlas LEeHTPoGexHoW cunbl

NpXMMaeT TPaHCMNOPTHOE CPeacTBO K Koree, 3Hak "MuHyc" - ecrm 5, oTpbiBaeT
TpaHCNOPTHOE CPEeACTBO OT KOMew.

MakcumarnbHbIA  MOMepeYHbId  HakMOH penbcoBOro nyTm B MecTax, rae
CyLeCTBYeT BEPOATHOCTb MOMHOW OCTaHOBKW  TENEXKU (Hanpumep, Ha
npeooxpaHuTeNbHbIX TopMo3ax), AofkeH ObiTb He OGomee 25°. CkopocTw,
YCKOPEHUA U curbl MOryT ObITb onpeaeneHbl A ueHTpa macc no dopmyne (B.36).
Mpn  HanmMuMM HECKONbKUX COEOMHEHHbIX TPaHCMNOPTHLIX CpeacTB crepyet
Yy4UTbIBaTb ABWXeHMEe obLLero ueHTpa Macc.

B dopmynax (B.24-B.36), Ha pucyHkax B.7 n B.8 ncnonb3oBaHbl cregyoowme
obo3HaveHus:

@ - LUMPUHA Konew;

£ - pacCTOsiHME [0 LIeHTPa TSXKECTMU;

£ - yckopeHue cBob6oaHOro NageHus;

o - TEOPETMYECKU NOoNepeYHbIN HAKIOH penbCea;
B - dakTMYEeCKuUin NonepeYHbIn HAKMOH penbCa;

¥ - NPOLOSbHbLIN HAKIOH perbCa;

& - yCTaHOBOYHbIW Yron HanpasBnstoLLmMX POSINKOB;
E, - BepTUKarnbHbI paanyc ocu penbca (Moc - BNaamHa, MUHYC - MOgbeM);
By, - rOpu3OHTasbHbIN Paamnyc OCU Penbea;

t+ A, - BepTuKanbHbl paguyc LIeHTpa THKeCTU (NMoc - BnaguHa, MUHYC -
NoABbEM);

Rh' rOpI/I3OHTaﬂbeIﬁ paanyc LeHTpa TAXECTH,
C:, - BEpTUKalibHaA CoCTaBnAoLLanA Ll,eHTpO6e)KHOIZ CUIbl;

(}, - TOpM3OHTarbHaa CoCTaBnsAoLLAasA LLeHTPObEXHOW CUrbl;

F - pe3ynbTupyroLlas HarpysKa;

" - Harpy3ka oT &, JelCTBYyoLWasa NepneHanKynapHO penbCoBOMY MyTH;
H -Harpyska ot &, 0e/CTBYHLWANA B MIOCKOCTU PEribCOBOro NnyTu;

K1 - KOIIPMUMEHT TpeHus Mexay HeCcywMMKW (OCHOBHbIMM) Konecamu wu
penbCoBbIM NyTeM;

1 - KO3hMUMEHT TPEeHUs Mexay HanpaBrsloWMMN KorecaMmu U peribCoBbIM
nyTem;

J - nneyvyo cunbl TpeHus;

Il - KOA(PMUMEHT TPEHUS NOLLLMIMHMKOB;

A - nnowaab npoekuun NOBEPXHOCTU TENEXKH, B3aI/IMO,D,eIZCTBy}OLLI,aF| Cc
BO34YLUHbIM NMOTOKOM;

cr - KOAMPULIMEHT, yUnTbIBaKOLLMIA hopMYy;
k) - nogbem ToYKu 1;



}n - NOOBEM TOYKM 2;

% - pa3HOCTb BbICOT: Ay — i1y ;

Q - Harpys3ka TpaHCnopTHOro cpeacTtBa, BKIo4Yaa Harpy3ky OT nacCaxxmpos,
# - MaccCa TpaHCnOpTHOro cpeacTBa, BKIo4Yad MmaccCy nacCcaxuvpos,

I} - pnameTp OCHOBHOIO KOreca;

L}y - AnameTp HanpaBnsAoLLEro Korneca;

@ - AnamMeTp OC1 OCHOBHOTO KOreca;

5 - AMaMeTp OCU HanpaBrALLEro Korneca;

1 - CKOpPOCTb B To4Ke 1;

1 - CKOPOCTb B TOYKE 2;

Vi, - CPEAHASA CKOPOCTb;

{ - pakTMyeckas 4nnHa penbCoBOro NyTH OT TOYKN 1 40 TOYKM 2;

P - NSIOTHOCTb BO3A4yXa.
Paanycbl KpMBU3HbLI paccunTbIBAKOT MO hopMyriam:

By =R —esinp; (B.25)

R, =R —e cosp. (B.26)

MpumevaHue - B MecTax, rge Kones MMeeT KpyTble NoBOPOThI, opmyrbl (B.25)
n (B.26) MoryT ctaTb HETOYHbIMK 1 NOTpebyeTcsa Gonee ToYHas oueHKa.
CKopocTh, CuUrnbl U COOTBETCTBYIOLLMIA MM HaKMOH pernbca pacCyuUTbIiBaOT MO

dopmynam:

s

m==; (B.27)
Ve, . B.28

C‘."' = P?EE y ( . )

2 2

Cy, = m% ; (B.29)

Vs (B.30)

F = 0(cosy+C2+P) ; (B.31)

F=Feoos(o —p); (B.32)

H=Fsinfo-p); (B.33)

1)1%L|::c::-s2 W
fgo =

2
4 0L
B | goosy R\’] (B.24a)"



* Hymepaumsa cooTBeTCcTBYET opurmHany. - [NpumevarHne "KOOEKC".
KoadhdmumeHTbl TpeHnst paccumnTbiBaOT Mo opmynam:

=2f.
K1 Dl,
_
|.'L1 DE'

(B.34)

(B.35)

Bce cunbl oTHeceHbl K cepeduHe OTpe3ka NyTu, AfMHA KOTOPOro He [OrpkHa
npesbILLATL 5 M.

dy ) 20

] d Yo H
vi =vi +Egﬁz—cfﬂpvfn;—[m + 1y EI]EEVHHI%M—%[M e

(B.36)

DEP?’E

Mocne nogcTaHOBKKU BCeX 3Ha4YeHun B dpopmyny (B.36) nonyymm:

2 y2 R .
v% =v12 + Egk—cfﬂpvfﬂ%—\/[Q'cosv+m%] +[P?2—vm ;GS 'F] ¥
h

Hroos|arcig

2 2

Yy, tCost Y B

2

v
Ryl cosy+ 2L
[ Rv]

|

B TR —
R

m]m_
oy

1 vz : ‘uz 'cosz'y ‘ vz 'n:osz':f
- [Q'cosv+mgm] +[mm—] ¥ ain || arcig L

—
r
Byleg cosy+ 2
[ RV]

dq 12 e f e 'cosz’}f :
# Ly +PL2_2 ——tgh | O cosyrm B | B— | x
Ly | s

Ry

vl‘?‘ﬂ : l::c:-s2 W

) a2
2
v
Rplg cosy+22
[ £,

= + g — | —.
P [IH LLle =

arctig

p

(B.36a)
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BbluncneHusa no gpopmyrie (B.36a) npoBOAAT UTepaLNoHHLIM METOLOM, NpUYEM
3HaJveHue v, onpegensaioT no dopmyne (B.30). Ha nepsom ware utepaumu

3Ha4yeHue v, MOXeT OblTb NPUHSTO PaBHbIM ¥ .

Mockonbky KO3(hdMLIMEHTLI TPEHWUS MOTYT CUMbHO MEHSITbCSA MO BENMYMHE B
npouecce paboTbl M B 3aBUCUMOCTU OT OCOBEHHOCTEN KOHCTPYKLIUW, YUCTOThI
NOBEPXHOCTU PENbCOB U MOrofbl, HEOOXOAMMO U3MEPUTb (PAKTUYECKME CKOPOCTU U
yckopeHusi. He pOomkHO ObiTb CYLIECTBEHHOIO PAaCXOXOEHWUS C PaCYETHbIMM
3Ha4yeHusaMW. [1ns pacyeTa cun, AeACTBYHOLLMX HA OTAEeNbHOE Koreco, HeobXxoanmbI
AONONMHUTENbHbIE AaHHble. [N CKOPOCTHOM KOreum C KpyTbiMM MNETNsSMU  Unn
cnvpansamMm HeobXoAMMO YYUTbIBaTb OMHAMUKY.

B.2.2 Hecywaa KOHCTPyKLUMA

Mpy pacyeTax MOBUNBHLIX KaTarnbHbIX rop (¢ 6ecyHaaMEHTHBIM OnpaHeMm)
BO3MOXHYIO OCafKy KOMOHH HeobXoAMMO y4uTbiBaTbh NyTeM yMeHblueHus Ha 50%
pac4yeTHOro 3Ha4YeHWss MOMEHTa Ha orope, a YyBernu4YeHWe BbICOTbl KOJSIOHHbI
HeobX04MMO Yy4uTbIBaTb MyTeM yBenMYeHnUs Ha 25% 3HavyeHUst TOro e MOMEHTa.
YBenuyeHne nnm yMeHblUeHNe 3TUX MOMEHTOB CriefyeT y4uTbiBaTb MNpy pacyeTax
Ha ycTanocTb.

[ns onopHbIX KOMOHH ©6e3 peknamHOro OMOPMIEHNS W YKpaLLeHUNn,
nogaepXMBatoLLMX 3aMKHYTbIN PenbCOBbLIA MYTb, NPU NPOBEPKE YCTOMYMBOCTU U
Yrpo3bl CKOSbXEHWS OL,EHKY BETPOBOW Harpy3Kmn MOXHO He BbIMOSTHATD.

O6bI4YHO He NPOBEPAT aTTPaKLMOHbI HA YCTONYMBOCTL K ONPOKMAbIBAHUIO NOA
BO3ENCTBMEM BETPOBOM Harpy3kn, €cinm TOMbKO He MOryT BO3HMKHYTb
3HayMTENbHbIE FOPU3OHTarNbHbIE CUMbl, 0BYCMOBMEHHbIE OCOBEHHOCTAMU (POpMbI
W UCKNMIOYUTENBHO 60MbLUION NIOWAAbK KOHCTPYKLUMK, UK ee odopMIieHem
(oekopauumu, ocBeTUTENbHbIE NAHENM U T.M1.).

B.3 Kauenm

B.3.1 O6wme nonoxeHus

Ob6bIYHO Kayenn pacCyMTbIBaAlOT Ha Yron OTKMOHeHWs He OGonee 120° ot
NONOXeHus paBHoBeCUs. [ng AeTCKNX Kavyernen, y KOTOpbIX pacCTOSAHNE OT HWDKHErO
Kpas roHOonbl A0 OCW noaBeca He MnpeBblwaeT 2 M, MakKCUMarnbHbIA Yros
OTKIMOHEHMS He A0SPKeH npesbiwaTtb 90°.

[na pacdeta Kadyenem C MOfHLIM MEPEBOPOTOM HEOBXOAUMO MNPUHMMATb
MaKCUMarbHbIA Yron OTKIIOHEeHNs1 paBHbIM 180°.

[ns kayenen C NOMHbLIM MEPEBOPOTOM M MPOTUBOBECOM W3OLITOYHLIN BEC
FOHOOMbI AOSMKEH YYUTBIBATLCS B KaXOOM Crydae Kak OgHOCTOPOHHAS neperpyska
B fobaBneHne K BeCy naccaxumpos.

[Mpegnonarasi, 4YTO OCHOBaHUA CTOEK HaxXOOATCA B OOHOM W TOW e
FOPU3OHTaNIbHON MSIOCKOCTU M YTO Yrosl HAaKfMoHa CTOEK OANHAKOB, MOXHO MPUHATH
crieqyloumin yrnpoLweHHbIn MeToq pacdeTta Ons OOblYHbIX Kadenem-rnogok (cm.
pucyHok B.9).

PucyHok B.9 - Kauenu Tnna "Jlogka™



O6Go3HayeHus: F - NOCTOSIHHAsS Harpy3ka OT HEeMoABWKHbLIX 3NIEMEHTOB (OMOopb,
OCb, NOALUMMHUKK) (ECINN Ka4yenu yCTaHOBMEHbI Ha NnaTdopme, To ee COOCTBEHHBIN

BEC MOXeT ObiTb BKMIOYEH B 3Ha4yeHve F TONbKO Mpu YCrioBUM, YTO nnatdgopma
MPOYHO NpUKpPenseHa K onopam 1 MOHTMPYETCH COBMECTHO C HUMW); ¥ - BeTpoBast
Harpyska; & - paguanbHas cuna Aang  MasTHUKa,  9KBUBareHTHas
packaumsarowenca roHgone; X W - ropusoHTanbHas W BepTuKanbHas
COCTaBnslOWMe paguanbHONn Ccunbl &5 [/ - pacCTosiHME Mexay onopamu; & -

BbICOTa Kayernen; %4, - BbICOTA TOYKM MPUIOXKEHWUS BETPOBOW Harpysku; o - yror

HaKMoHa onop; & - Yron OTKIOHEHUS TOHAOMbI; Bywy - MaKCUMarbHbIA yron
OTKMOHEHWs1  TOHAOONMbI; @ —& - JIMHWS  3aKpenneHus onop; £ - Yycunue,
AeNCTBYIOLLEE B OCHOBAHMM OMNOpb!

PucyHok B.9 - Kavenu tuna "llogka”

Bo Bpems packaymBaHUA BO3HUKAKOT crieayroume Curbl:
H - ropusoHTarnbHasa cocTaBnsaLwWaa paguasnbHON CUrbl, paccymnTbiBaemMas no
doopmyre

H=03cosl —Zcosly,, ) sm E-'{rfﬁc}z : (B.37)

I - BepTuKanbHasi COCTaBndawLWas paguanbHOM CUmbl, paccyuTbiBaemMasi no
doopmyre

Vo=0|(Gcosd - 2eosfy,, ) cos ﬁ(r‘fﬁ:}z i3 {1 = (rfk)z}], (B.38)



roe &) - CODCTBEHHbI BEC [OBWXYLUMXCA 4YacTel U BpPEeMeHHas [ABWXKyLLAsCS
Harpyska (roHaona-cBa3u-naccaxupbi);

& - yron oTKIOHEHUs! FOHOOb;
Finax - MAKCMMarbHBIN Yron OTKITOHEHUS! TOHAOMbI;
» - paguanbHoe pacCTosiHWE LiEHTpa Macc OT OCY BpaLLEHWS;

k - paanyc BpalleHnd BCeX 3J1IEMEeHTOB Kadernemn BOKpPYI OCW.
Ecrm Het npoTmnBoOBeCa, N Kadernum rnpeacTtaBnAaroTCA Kak MmaTtepuraribHad TO4Ka,

a r /=1, To gencTByoLLME cUMbI 2+, £, 7 paccuuTbiBaloT No doopmyrnam:

S =0 (500l - 2oos ) (B.39)
H=53and,;
Fr=FScosd,

roe & - paguanbHas cuna Ong MasTHYKa, 9KBMBAaNeHTHas packadmsaroLlencs
roHgorne;

H - cm. dopmyny (B.37);

I~ - cM. cpopmyny (B.38).

B tabnuue B.3 3Ha4yeHusa cun, nonyyYeHHble Ha OCHOBAHWUM BblLLENPUBEAEHHbIX
dopmyn ana konebaHun martepuanbHON TOYKM MPU pasHbIX Yyrrax OTKIOHEHWS,

yKasaHbl AN MaKCuMManbHbIX YITOB OTKIOHEHUS roHAonbl (&y.x ) OTHOCUTENbHO
NonoXxeHus Nokosi, pasHbix 90°, 120° n 180°.
Cunbl, 4encTBYOLWLME Ha OMNOPbI, PAaCCYMTLIBAKOT NO hopmynam:

&

2 Tcosm

(B.40)

roe Dg - CXMMaloLLiee yCcunne B oropax;

¥ - cuna cobcTBEHHOroO Beca;
¢ - Yron HaksioHa onop.

1f v H
Df=§[ g 2| (B.41)

Cosdd 51 &

rae Lk - ueHTpobexHas cuna;
¥ - cm. opmyny (B.38);
H - cm. opmyny (B.37);
o - CM. doopmyny (B.40).
MakcumarnbHoe 3HaveHve cunbl, OeCTBYIOLWen Ha onopy, Ly onpenensiooTt u3

COOTHOLWEHNA ,Df-fQ pa3fiMyHblX YyrrnoB  OTKIIOHEHUWA C  UCIMOJIb3OBaHUEM

COOTHOLLEeHM BermuuH F /¢ n A/ no Ttabnmue B.3 [mme ¢! - cm. chopmyny
(B.38)].

Tabnmua B.3 - 3HayeHusa cwun, OENCTBYIOWMX B 3fieMeHTax Kadenem npu
Pa3nNMYHbIX Yrnax OTKIIOHEHNSI TOHA0SbI



By =90°

Yron OTKMOHEHUS

3HayeHns1 COOTHOLLEHUST BENTUYNH

roHgonbl &

sig Vig HiQ
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

By =120°




Yron OTKMNOHEeHus

3Ha4yeHns1 COOTHOLLEHMSI BENTUYUNH

roHaonbl &

RyNe. i Hig
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

e =180°




Yron OTKMNOHEeHus

3Ha4yeHns1 COOTHOLLEHMSI BENTUYUNH

roHaonbl &

RyNe. i Hig
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

Pacuetr no dopmyne (B.41) npeanonaraet Hammune 3dPEKTUBHOIO
HeaedopMnpyemMoro KpenseHms OCHOBaHUN CToeK. B NpOTMBHOM criydae 3Ha4veHue

Lk NOMKHO BbITb YMHOXEHO Ha KO3MPMLMEHT 2.
BeTpoBylo Harpysky, [OeWCTBYlOLIyl0 Ha cToiku, L), paccuuTbiBalOT MO
doopmyre

W.

P = % oy (B.42)
‘Cosc

roe W - obwas BeTpoBas Harpy3ka;

J - BbICOTA TOUKM MPUIIOXKEHUS BETPOBOWN Harpy3Ku;

{ - paccTosiHue mexay onopamu;

o - CM. chopmyny (B.40).
Mnowaab, Ha KOTOpYK [AeWcTBYyeT [aBneHve BeTpa, And roHAoMbl C

naccaxvpaMn MOXHO MPUGINU3UTENBHO MPUHATL paBHOW 1,2 M2, y4uTbiBas, 4YTo
BETEp AEVCTBYET NEprneHauKynspHO Ans BCEX MOMOXeHW Kadenen B uanasoHe

3HaveHun yrna & ot 0° go 60°.

[Mpeononaraetcsl, YTO TOYKa MPUIIOXEHUA OTOW CUrbl BETpa HaxXo4AWUTCA Ha
ypoBHe nogseca. B crnyvyae HeobxogumocTu criegyeT yduTbiBaTb BETPOBbIE
Harpy3kun Ha arieMeHTbl OpOpMNEHNS N peKrambl.

MNonHyto cuny, AENCTBYIOLLYIO Ha ornopsbl, > [} paccyuTbIBatOT Mo hopmyre
X D=Ly, (B.43)

rae £ - ycunus B onopax oT co6CTBEHHOrO BECa;
Lk yax - MakcumanbHas LeHTpobexHasn cuna;

L. - cuna BeTpa.

B.3.2 OueHka onacHOCTM ONpoKuAbIBaHUA

OnpoknabIBAIOWMIN MOMEHT A}, OTHOCUTESNLHO NMMHUW 3aKPENnIeHNs Onop « — i
(cM. pucyHok B.9) paccuutbiBatoT no goopmyrie



!
Mk=1,3[H-&—V'§]+1,EZW'EW, (B.44)

roe A - cm. gopmyny (B.37);
% - BblCOTa Kayenew;
- cMm. chopmyny (B.38);

L, W,y - cM. hopmyny (B.42).
3HaveHuss BermMuuH ¥° 1 H  [OO/MKHbI OblTb MOMyYeHbl C WCMONb30BaHMEM

AaHHbIX Tabnuubl B.3 ANs cooTBETCTBYHOLIETO yrna &y

Craburmsupyowmii  MOMeHT 3y OTHOCUTENBHO JMHWM 3aKpPernsieHust onop
@ —a (CM. pucyHok B.9) paccuutbiBatoT no doopmyrne

(B.45)

(# - BEC HENoABWKHbIX 3/IEMEHTOB;

{ - cm. opmyny (B.42).

B dopmyne (B.45) BenmuuHa F npegctaBngeTr cobon MMHMManbHbIN BEC,
KOTOpPbI LOIPKEH ObITb rapaHTUPOBaH (Hanpumep, eCrin UCMNONb3yeTCa APEBECUHA,
TO ee BeC [JO/KEH YYUTbIBATbCS B CYXOM COCTOSiHUM). [ns npegynpexneHus

ONpOoKMAbIBaHUSA Kavenei OOMmMKHO ObiTkb BbINomnHeHo ycriosue My 2 My .

Ecnu M, < My, To Heobxooumo oGecneunTb AONOINHUTENBHOE KDEMNneHue
ornop kavenen, Tak 4Tobbl BbINOIMHANOCL YCIOBUE £ # Z,, me Z.,, = w
9710 ycnosue obecnevmBaeTcs, Kak ykazaHo B 8.2.7 HacTOsILEero ctaHaapTa.

MoaBecHble TAMM roHAOMbI MPOBEPSAIOT PaCHETOM Ha pacTshkeHue, a Takxke Ha
YCTOMYUBOCTb ANS YIIOB OTKIIOHEHUS, npeBbiwarowmx 120°.

Ecnm noglwumnHukun, B KOTOPbIX 3aKpernsieHa OCb MOABECKW TFOHAOSbI, MMEKOT
9KCLEHTPUCUTET OTHOCUTENBbHO nonepeyHon 6ankn, To 6anka nogBepraeTcs
BO34ENCTBUIO KPYTALLEro MOMEHTa, a ornopbl - BO3AENCTBUIO U3rMbatoLLero
MoMeHTa. COonpoTUBMEHNE 3MEMEHTOB KOHCTPYKLWMW YKa3aHHbIM BO34ENUCTBUSIM
AOJSDKHO ObITb NPOBEPEHO PaCHETOM.

NMPUNOXEHUE I (pekomeHayemoe). lNMpornosi,
BbIrMObI N NepeMeLLeHUs 3NIeMEeHTOB U
KOHCTPYKLUN

MPUNOXXEHUME T
(pexkomeHpyemoe)

3HayeHnsa npornboB, BbIMOOB M NEPEMELLEHUN IMEMEHTOB UM KOHCTPYKLMN
cnepnyeT onpenensatb OT AeNCTBUS HOPMATMBHBLIX 3HAYEHUIN BPEMEHHbIX Harpy3ok.

MpenenbHble 3Ha4YeHVs NpPorMboB, BbLIMMOOB U MepeMeLleHUiA f;;, 3NeMeHTOB W
KOHCTPYKLIMA He AOSMKHbI NpeBbIWaTh yKa3aHHbIX B Tabnuue IM.1.
Tabnumua IM.1 - MNpeaernbHble 3Ha4YeHns NPOrMboB, BbIMMBOB 1 NepeMeLLEHNI



HavmeHoBaHMe anemeHTOB " I'Ipe,u,eanoe 3Ha4yeHne

KOHCTPYKL I
BEpPTMKanNbLHOro FOPU3OHTaNbLHOro
npornba unm Beirnda || Bolrmba nnm
Ju nepemMeLleHns 7,
1 N3rmbaemble, cxXaTo- || 7 /500 14500

n3rmbaemble 1 CXXaTble 3NIEMEHTDI

2 OnemeHTbl nytel noA || i /500 -

ABWXyLLMECS TpaHCMNOPTHbIE
cpeacTsa
3 KoHCTpykumss B uUenowm, |[- R1o0n

paccMmaTpmBaemMad Kak KOHCOIJb,
3aliemMrieHHaa B OCHOBaHU

O603HaveHus:
! - NponeT unn anvHa anemMeHTa;

% - BbICOTa, paBHasi PacCTOSHMIO OT HM3a OMOPHOM NNUTbLI OO Bepxa
CTarbHON KOHCTPYKLUW.

MpumeyaHne - [ns KOHCOMM BMECTO 3HayeHus { NPUHMMAaOT 3HadYeHue
YABOEHHOrO BbINeTa.

Mpun cobntogeHnn Bcex TpeboBaHMiA HacTodALWEro ctaHgapTa no obecneyeHunto

HaOEXHOCTM KOHCTPYKLMIA OOMycKaeTca npedenbHble 3HauyeHus 7, yBenMumBaTh
MO CpaBHEHWIO C NpUBEAEHHbIMU B Tabnmue .1, Ho Bo Bcex crydasix NpuHMMaTh He

Gonee 2.7, .

NMPUNOXEHUE [ (Oba3aTenbHoe). Ctann ans
KOHCTPYKLUMN

NMPUNOXEHUE A
(ObasatenbHoe)

B 3aBMcCMMOCTKM OT yCrnoBuM 3KCnfyaTtauum aneMeHTbl KOHCTPYKUWA crieayeT
pasfensite Ha Tpy rpynnbi:



1 - anemMeHTbl M Aetanu, paboTawoume B 0CO0O0 TSKENbIX YCIOBUSAX U
HernocpeaCTBEHHO BOCMPYHUMAOLLME AMHAMUYECKNE UM BUOPaLMOHHBLIE HArpy3Ku
(3nemMeHTbl NyTM Ana  penbCoBbIX TPAHCMOPTHLIX CPeACcTB WM Kapycenew;
coeanHUTenNbHble raHLbl; 3N1EMEHTbI, COEANHSIIOLLME CEKLMN MYTU Mexay coOom 1
CO CTOMKaMW U T.1N.);

2 - 3NeMeHTbl U aeTtanu, paboTatolme B OCHOBHOM NpY CTaTUYECKUX Harpy3kax
(onopbl, CTOMKM W WX COEAVMHWUTEmNbHblE AeTanu; MNoCaAodHble MIoLWAaaKY;
NECTHULIbI; KOHCTPYKLIUW, NOAAEPKMBAIOLLME MEXaHN3MbI 1 060pYaOBaHME, U T.1.);

3 - BCcnomoraTesnbHble 1 criaboHarpy>KeHHble 3ieMeHTbl U AeTanm (CBA3W CTOeK
N NX COeANHUTENbHbIE AeTann, 35fieMeHTbl HA3eMHOro Kapkaca, Kpome yKasaHHbIX B
rpynnax 1 m 2, nT.n.).

Ctanu anst anemMeHToB KOHCTPYKUMWN U OOMNOSHUTESNbHbIE TPeboBaHMA K HUM
yCTaHoBrneHbl B Tabnmue [.1.

Tabruvua [1.1 - Ctanm 4ng KOHCTPYKLKIA



MpokaTt

KaTeropus unm rpynna

[ononHuteneHble

cTanm ans (| tpeboBaHusa (CM.
KOHCTPYKLMIA rpynnbl npumMmeYaHus K
HacToALen
Tabnmue)
Mapka || Bug O603Ha4veHue || 1 2 3
cTann || npokarta HOPMAaTMBHOTO
AOKyMeHTa

Ct3cn |[JluctoBon |(|[[OCT 14637 ||Katr.5 ||KaT.4| KaTr.3 ||-
" no6
Ct3nc
no
[OCT
380

dacoHHbIn, ||[OCT 535 Kart. 5 |[Kat.4 |[KaTt.3 ||-

cCopTOBOW

Tpy6Gbl FOCT 10705 |([I'p.B p.B ||'p.B 2
10 || TpybGol FOCT 8731 p.B p.B ||Tp.B 2
20
no
OCT
1050
09I 2C; || Jlnctoson, ||[[OCT 19281 |[KaTt.11|KaT.3||KaT.10|[3
09r2; || dacoHHbIN, n1i2
12I'C; || copToBOM
17M1C
no
[OCT

19281
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MpumevaHus

1 [Ins cBapHbIX KOHCTPYKLUWA COAEpXaHWe yrnepoaa B rOTOBOM MpokaTe He
AorrkHO npeBbiwaTth 0,22%.

2 [na Tpy® B KOHCTpyKUMSAX rpynn 1 n 2 yaapHasa BsAskocTe KCU—0 30
Ox/cm 2.

3 Ons drnaHueB B COEOUHEHUSX 3SNIEMEHTOB, BOCMPUHUMAOLLMX YCUIUSA
PacTsIKEHWUs1, JIMCTOBOWM  MNPOKaT  AO/PKEH  YAOBMETBOPATb  CrEAYHOLLWMM
TpeboBaHuAM:

- OTHOCUTENbHOE CY)XEHME B HanpaefeHuM TOSMWMHbI nNpoKaTa [OMKHO
COOTBETCTBOBATb rpynne kadyecTtsa He xyxe Z15 no [OCT 28870;

- MO CNSOWHOCTM MNpU MpOBEAEHUN YrbTPa3BYKOBOMO KOHTPOMS MpokaT
AorkeH cooTBeTcTBOBaTh Kraccy 1 no [OCT 22727.

YkasaHHble TpeboBaHua K MaTepuany duiaHueB pacnpoCTPaHSATCSA Ha
dnaHueBble CTbIKWM, B KOTOPbIX pacyeTHble HanpsbkeHus npesbiwaT 50%
Hecyllern cnocobHocTK, onpedeneHHon npu pacyeTe draHua Ha M3rMb6 wm
CBapHOro coeauHeHus dunaHua ¢ npodwmnem cornacHo 10.5.4 HacTtoswero
cTaHgaprta.

4 [lo cnfowHOCTU Mpu MpoBeLEeHUN YIbTPa3BYKOBOrO KOHTPOMS Mpokar,
npegHasHa4YeHHbIM ON19 KOHCTPYKUMW rpynnbl 1, OO/MKEeH COOTBETCTBOBATb
knaccy 1 no [OCT 22727.

5 beclwoBHble ropsvyeaedopMUpoBaHHble TPyObl, W3rOTOBMIEHHbIE U3
CITMTKOB, UMEIOLLMX MapPKNPOBKY ¢ nutepon "I1", npumeHsTb He crepyer.

6 [onyckaeTcsa Mcnonb3oBaTb CTanm MapoK, He yKa3aHHbIX B Tabrvue [.1,
€CnM noaTBEPXKOEHO COOTBETCTBME WX MEXAHWYECKMX U TEXHONOrM4ecKmx
CBOWNCTB TpeboBaHUSIM, NPEAbABIAEMbIM K CTansm, NpMBEAEHHbIM B HACTOSILLEW
Tabnvue.

7 Tlo cornacoBaHWio C 3aKa34YnKoM JonyckaeTtcqa ucnonb3oBatb CTalnu, K
KOTOPbIM NMpeabABIIAOTCA OOMNOJIHUTESTbHbIE Tpe6OBaHI/IFI B 4aCTn XMMN4eCckKoro
COCTaBa U MEXaHNYECKMX CBOWCTB.

Matepuanbl 4ns cBapku ykasaHbl B Tabnmue [.2.
Tabnvuya [.2 - MaTtepvansl 4ns cBapku
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Mapka ctanm

SﬂeKTPOE,HbIe mMaTtepuarsbl 4J1ia CBapKu

Tun anekTpoga Mapka cBapodHon npososiokn no FOCT
no FOCT 9467 2246
ans CcBapKku B|[ANs cBapku nof
yrrnekucrnom rase no || dorirocom no
OCT 8050 wu ero|[[OCT 9087
CMECK C aproHOM
no[OCT 10157
Ct3cn, CT3nc, || 942, 342A, 346, C-08I2C CB-08A,
20
Q46A, 350, 350A CB-08I'A
09r2C, 092, (346, 346A, CB-08I2C CB-08lA,
12IC, 1771C || 350, 350A Ce-10I'A
lMpymeyaHne - [lpy  COOTBETCTBYIOLEM  TEXHUKO-3KOHOMUYECKOM

060CHOBaHMM 1151 CBAPKM KOHCTPYKL M OMYyCKaeTCs UCMOoNb3oBaTh MaTtepuarnbl,
He yKkasaHHble B Tabnumue [0.2. [Npn 3TOM MexaHn4eckme CBOMCTBa MeTarna Lwsa,
BbIMOSIHAEMOTO C WX MNPUMEHEHMEM, [AOSDKHbI
obecnevynBaeMbix NPUMEHEHNEM MaTEPMAroB MO HacTosLWwen Tabnmue.

ObiTb HE HWKE CBOWCTB,

NMPUNOXXEHUE E (pekomeHayemoe). Hecywas
CNMOCOOHOCTb CTepPXXHEBLIX aHKepoB

MPUNOXEHUE E

(pekomeHpyemoe)

Cxema cTepXHeBOro aHkepa npegcTasrieHa Ha pucyHke E.1.

PucyHok E.1 - Cxema cTep>XHeBOro aHkepa
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Ze W Zy - BEPTUKanbHasi Y ropuM3oHTarnbHasi COCTaBIsAOWLME PAaCHETHOW HECYLLEN
CMoCOGHOCTM aHKepa;

£, - cm. chopmyny (E.1)
PucyHok E.1 - Cxema cTepXHeBOro aHkepa

PacuyeTHy0 HecyLlyto CnocobHOCTb MPOCTbIX CTEPKHEBLIX AHKEPOB KPYrroro
CeYeHuns C MUHMMarbHbIM 3arnybreHmem B rpyHT Ha 80 cM A5 KEeCTKUX CBA3HbIX
rPYHTOB onpeaensitoT rno dopmyre

Z=(65+0,08p)14, (E.1)

roe Z - pacyeTHas Hecyllas cnocobHOCTb aHkepa, H;

[ - yron npunoxeHus Harpysku, rpag.; (0° £ p £45°);

I" - 3arnybneHue, cm; (i 280 cm);

d - QuaMeTp NonepeyHoro ceveHns aHkepa, cm; (& 2 0,025 +0.5).

PacueTHass Hecyuwass CcnocoOHOCTb aHkepa MOXeT ObiTb onpegeneHa
9KCNEPUMEHTANbHO NYTEM KOHTPOMbHOIO Harpy>XeHWsi aHKepOB, YCTAHOBIIEHHbIX U
HarpykeHHbIX B YCIIOBUSIX, COOTBETCTBYIOLLMX HATYpPHbIM. MCMNbITaHUSM OOIPKHO
ObiTb MOOBEPrHyTO HE MeHee Tpex aHkepoB. PacyeTHas Hecywas cnocoOHOCTb

paccuynTbiBaeTCA MO MUHMManbHOMY pe3ynbTaTy UCMbITaHUA C KO3ddMLNEHTOM
HaOeXHOCTU

¥, paBHbIM 2.
Pe3ynbTupylolliaa Harpy3ka Z.. , AEUCTBYIOLLIAA Ha aHKep, OonpeaenseTcs Kak

CyMMa BEKTOpPOB C Yy4eTOM KoadhdmumeHToB 6He3onacHoCcTu ':-ff“b " }ff’G no 8.2.2
HacToswero ctaHgapTta (pucyHok E.2). pyu aTOoM pe3ynbTupylowas Harpyska

[omkHa ObITb He Gornee pacyYeTHON HECYLLEN CMIOCOGHOCTY aHKepa &y & 2 .

PucyHok E.2 - Cxema Harpy30K, 4eNCTBYHOLUX Ha
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Zn - BraronpuaTHO 4ENCTBYIOWASA NOCTOSHHASA Harpyska; £g - HebrnaronpusTHO
AencTByLana

BPEMEHHas Harpy3Ka; £y - Pe3yrnbTUPYIOLLIAa Harpy3ka, AeNCTBYIOWAA Ha aHKep;

'FfE " 'yf’G - KOOhMUMNEHTbI HALEXHOCTM No 8.2.2

PucyHok E.2 - Cxema Harpy3ok, 4eNCTBYIOLMX HA CTEPXHEBOW aHKep

Mpy ucnonb3oBaHWUK rPyMnN aHKEPOB PacCTOSAHUE MEXOY CMEXHbIMU aHKepamu
AOIMKHO BbITb HE MEHee NATUKPATHOro 3HaYeHNs UX AnameTpa.

Heobxoaumo y4uTbiBaTb, YTO AWMHAMUYECKME Harpy3ku MOryT npuBecTU K
CHVXEHMIO HECYLLIE CNOCOBHOCTU aHKEPHOro KpenseHus.

NMPUNOXEHUE X (pekomeHayemoe).
lNpepenbHble TMOKOCTU 3NEeMEHTOB
KOHCTPYKLUN

MPUNOXXEHME XK
(pekomeHpyemoe)



HanmeHoBaHue aniemeHToB KOHCprKLl,VIIZ

3Ha4yeHne
npeaensHon rmbKocTn

A

1 CxaTtble 3N1eMeHTbl:

- cTBONbl GaweH ana obo3peHns n Ons NPbRKKOB, || 120
OCHOBHbIE OMNopbl Korec 0603peHnst U Kapycenen
- CTOMKKW, nosica W peleTKn OCHOBHbIX Hecywmx || 160
KOHCTPYKLUMIN Konec obo3peHus, Kapycernen, KatanbHbIX
rop
- CBA3€eBble N Apyrue 3afeMeHTbl 200
2 PacTsaHyTbIe aneMeHTbl Npu Harpyskax:
- CTaTU4EeCcKunx 400
- AMHAMUYECKNX 300
MpumevaHus

1 [Ons 3nemMeHTOB, HEeMnocpenCTBEHHO BOCMPUHUMAKOWMX OMHAMUYECKne
Harpysku, 3HayeHusi npefdernbHbiX TMOKOCTENM [ONS WCKIOYEHUs pe3oHaHca
cnenyeTt Npn HEOOXOAMMOCTM YMEHbLLUATb C Y4ETOM NapaMeTpoB KonebaHus.

2 TlpepenbHble 3HayYeHUst TMOKOCTM CXaTbIX 3MIEMEHTOB [OMycKaeTcs
yBEMNMYMBATbL MO CPaBHEHMIO C MPUBELEHHLIMU B HACTOSLIEW Tabnuue, HO He
B6onee yem Ha 25%. pyn 3TOM NpU NPOBEPKE YCTOMYMBOCTU KOHCTPYKLIUA Kak
€OMHbIX MPOCTPAHCTBEHHBLIX CTEPXHEBbLIX CUCTEM B cooTBeTcTBMM C 8.1.2

KoadhdmuMeHT 3anaca no obLLen yCTOMYNBOCTU AOSDKEH ObIThb Vs 21,5.

NMPUNOXXEHUE U (oba3aTenbHoe). Tabnuubl n
rpacdomkun, ucnonb3yemble AJ1F pacyeTa Ha

yCTanocTb




NMPUNOXXEHUME U
(ob6si3aTensHoe)

nA1 TaGHVILI,bI, uncnosnb3yemMbie AnNsA pacyeTa 3J1IieMeHTOB Ha YCTalnoCTb

Tabnmua N.1 - Ipynnbl KOHLEHTPATOPOB B 3SfieMeHTax KOHCTPYKLUMI Npu pacyeTe
Ha ycTarnocTb
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ocobo BbICOKOro
YPOBHSA KayecTBa

Y3en depmbl 13
Tpyo C
HenocpeaCTBEHHbIM
NPUMbIKaHNEM
3IIEMEHTOB, B
KOTOPOM  pacKoOCbl
npvBapeHbl K Mosicy
YrIOBbIMM LUBaMU
ocobo BbICOKOro
YPOBHS1 KQ4ecTBa

X -
TONbED KOHLE-
E3A 4alTk Waa

[Z

[z




7 51

752

753

754

Mexay — AByms
anemMeHTamu
nonepeYHbIMu K-
obpa3sHbIMn
ABYCTOPOHHUMMU
LUBaMM HOPMarbHOro
YPOBHS KayecTBa
BBapeH CKBO3HOM
anieMeHT

OnemMeHT,
BOCMPUHMaIOLLMN
n3rmod n COBM,
obpasyeT Cc gpyrumu

3NemMeHTamu
TaBpoBoOe
coeavHeHue c
ncnonb3oBaHnem K-
obpasHoro

OBYCTOPOHHEIo LiBa
HOpMaJibHOro ypoBHsA
KayecTtBa

TaBpoBoe
coeguHeHne C
ABYCTOPOHHUM K-
obpasHbIM LLIBOM

HOPMaslbHOrO YPOBHS
Ka4ecTBa,
BOCMNPUHMMaloLLee
BEepTUKarnbHble
NoABWKHbIE
Harpy3km

BepTukansHble U
U3OTHYTbIE MOSACHbIE
MUCTbI B 3NeMeHTe
[1BYTaBPOBOIo
CeYeHUs], K KOTOpbIM
c MOMOLLbHO
[1BYCTOPOHHErO
YrToBOro LBa
HOPMarbHOro YPOBHS
KayecTBa npuBapeHa
CTEeHKa

Mpynna 8




812 OnNemMeHTbI &

pasNYHON W
TOMLWWHBI, ——
9KCLLEHTPNYHO =—p—
COeQMHEHHbIE
nonepeyYHbIM
CTbIKOBbIM  LLBOM
HOPMaIIbHOTO YPOBHS!
KadecTBa. Bornee
TONCTbIN SNIEMEHT He
UMeeT ckoca Mo
TONLLMHE

813 K CKBO3HOMY
arNeMeHTy c
MOMOLLH0 -] E B |
nonepeyYHbIX
CTBbIKOBbIX LLBOB

HOpPMarbHOro YPOBHS!
KayecTBa C [OBYX
CTOPOH MpVBapPEHbI
NOSICHbIE NMUCTbI

814 dnaHubl
npvBapeHbl K
Tpybam  yrrnoBbIMU
LUBaMM HOPMaribHOro
YPOBHS1 KQ4ecTBa

.

B e
W

'
R
&

833 MosicHble n
BEpTUKarnbHble
NMCTbl B 3feMeHTe
Kopob4artoro
CEYEHUsI, K KOTOPbIM
c MOMOLLBHO
OOHOCTOPOHHMX
YIMOBbIX LLBOB
HOpPMaribHOrO YPOBHS
KayecTBa
npuBapeHbl no
BCEMY  NEpUMETPY
nonepeyHble
Avadgoparmbl

XK

XK




8 41

842

843

8 44

845

CKBO3HOM
3IIEMEHT, K KpOMKe
KOTOpOro
NpPOAONbHLIM  LLUBOM
npuBapeHa
NpsIMOYyronbHas
nracTuHa

CKBO3HOM
3NEMEHT, K
KOTopomy
NPOAOSbHbLIMMN
YITOBbIMU LLIBAMMU
HOPMarnbHOro YPOBHS
KayecTBa npuBapeHa
BepTMKanbHas
NpsIMOyronbHas
nracTuHa

B npopesb
anemMmeHTa
ABYCTOPOHHUMMU
yrroBbIMK LuBaMM
HOpPMasibHOrO YPOBHS
KayecTBa BBapeHa
BepTuKanbHas
npoaonbHas
npsiMOyronbHas
nnacTuHa

CkBO3HOM
3MNEMEHT, K
KOTOPOMY YrTIOBbIMU
LUBAaMM HOpPMaribHOro
YPOBHS KadyecTBa
npvBapeHa
Haknagka

Haxnecto4Hoe
coeauHeHne  OBYyX
NNacTuUH C YrMoOBbIM
LLBOM HOpMasbHOro

YPOBHSI  KayecTsa,
BbIMOMHEHHbIM O
nepumeTpy
BHYTPEHHETO

oTBEpCTUS




8 46

847

848

8 51

[Ba  racOHHbIX
aneMmeHTa,  Mexay
NpPOLONbHbLIMU
KpOMKaMW KOTOpbIX C
MOMOLLBI  YITIOBbIX
NN CTbIKOBbIX LUBOB
HOPMaribHOrO YPOBHS
KayecTBa BBapeHbl
coefuHUTENbHbIE
BCTaBKM

Y3en depmbl 13
dracoHHoro npokara,
B KOTOPOM pacKOCbl
npvBapeHbl K Mnosicy
no BCeMy NepumeTpy
NPUMbIKaHWS
YrnoBbIMU LBaMM
HOpPMasibHOrO YPOBHS
KayecTBa

Y3en depmbl 13
Tpyo C
HenocpeaCTBEHHbIM
NPUMbIKaHEM
9JIEMEHTOB, B
KOTOPOM  pacKoChbl
npvBapeHbl K MOSCY
YITOBbIMU LUBaMM
HOpPMasibHOrO YPOBHS
KayecTBa

Mexay ABYMS
anemMeHTamu C
NMOMOLLBIO
nonepeyHbiX  LUBOB
BBapeH CKBO3HOM
3NIEMEHT; LBb
HOpMaribHOrO YPOBHSA
KayecTBa
ABYCTOPOHHUNE
yrnoBble nnm
OOHOCTOPOHHME Ha
nogknagke uM ¢
pa3aenkon KpoOMOoK

B H v
iniDU

AN

HpT




8 52 AnemMeHT,
BOCMPUHMaIOLLMN ﬂl\
n3rmod n COBM, 2

obpasyeT c Apyrum
3IIEMEHTOM
TaBpOBOE
coeguHeHve c
NCNoNb30BaHNEM ~ L~
ABYCTOPOHHETO
YrTI0BOro LwBa
HOPMarbHOro YPOBHS
KayecTBa

8 53 TaBpoBoe
coefVHeHve C
ABYCTOPOHHUM
YINOBbIM LLUBOM
HOpPMasibHOTO YPOBHS
KayecTBa,
BOCMNpVHUMaroLLEee
BepTUKarnbHble
noaBWXHbIE

Harpy3sku

O6o3HaveHuve: ¢ - TonwMHa OCHOBHOMO 3MEMEHTa;

i, - TONWMHA HaKnagKu;

Hp, Hp100, HpT - cm. Tabnmyy N.2.

Tabrmmua WN.2 - TpeGoBaHMA K BbIMOMHEHMIO CBapPHbIX LUBOB W KOHTPOMO WX
KayecTBa



Bua wea YpoBeHb || TpeboBaHus K BbINONMHEHMIO WBa || KOHTpornb kayecTBa
KayecTBa
TexHonornyeckas || YcnosHoe Bug wu obbewm || YcnosHoe
xapaktepuctvka || 06o3HayeHue || KOHTpons 0603Ha-
YyeHve
CTbikoBOM Ocobo BbinonHeHune CnnowHon Hp100
BbICOKMI || NO4BapO4YHOro g HepaspyLlaroLLMn
wBea c KOHTPOSb LWBa
npeaBapuTenbHON
3a4YNCTKON KOPHS.
O6paboTka
MOBEPXHOCTU LUBa
B  HanpasneHuu
AEeNCTBUS YyCUNus.
3aBapka kpatepa
wBea
Hopmarns- BbinonHeHne CnnowHon Hp100
HbIN nogBapoYHOro ¥ HepaspyLlaroLLmmn
wBea c KOHTPOSNb  BCEX
npegBapuUTenbHON >< LLIBOB,
3a4YNCTKON KOPHS. BOCMPUHUMAIOLLX
3aBapka kpaTepa nepemMeHHble
wBa pacTsrmearome
HanpsPKeHus
GMED,SR{P}
Hepaspywatowmin || Hp
KOHTPOJb 10%
NPOTSHKEHHOCTU
BCEX
Harpy>eHHbIX
LLBOB,
BbIMOSHEHHbIX
KaxkgbIM n3
CBapLLMKOB
bes V4 - -
BbIMOSTHEHUS
NoaBapoOYHOro
wBea




o ¢ K-| Ocobo BbinonHeHne
- - *:*Lé -

obpasHon BbICOKMIA || NO4BapPO4YHOro

pasfgenkom wBa c
c ABYyMS npegBapuUTEnbHON
CUM- 3a4YMNCTKON KOpPHS.
METPUYHBLIMN 3oHa nepexopa
cKkocamu NOBEPXHOCTU LUBA
KPOMOK K OCHOBHOMY

mMeTanny

BbiMornHeHa 6e3
nogpesoB  nmbo

nogBeprHyTa
MexaHn4ecKoun
obpaboTtke
Hopmarnb- MpuTynneHve K
HbIN pasgernky KpoMoK

He Gonee 3 MM 1
He Oonee 0,2¢
(roe ¢ - TONWMHA
anemeHTa)

Yrrosow Oco6o 30Ha ZB‘{ &
BbICOKMIA || nepexoaa
NMOBEPXHOCTM
LLUBOB K
OCHOBHOMY
meTanny
BbiMonHeHa  06e3
nogpesoB  nmbo
noaBeprHyTa
MeXaHn4ecKoun
obpaboTtke

Hepaspywwatowmn
KOHTPOJIb
mMeTanna

B  HanpasneHuu
TONWWHbI NpoKaTa
B COOTBETCTBUM

C npunoxeHvem [
HaCTOSALEro
cTaHgapTa

HpT

Hopmanb- || - & B

HbIN

O60o3HayeHne: Fipy - pacyeTHbI Npeaen BbIHOCIIMBOCTH.




.2 Ipachukn, ncnonblyemblie Ans pacyeTa AeTtaneun Ha yctanoct [2]

3HaueHus-koadhdmumeHTa Py, yIUTbIBAIOLLETO KOHLLEHTPALMIO HANPSXKEHUIA ANs
BpaLlaloWwmxca BaroB npu pacdete no copmyne (32) HacTosilwero crtaHgapTa,
onpedendalT no rpadgmkamMm, npvBegeHHbIM Ha pucyHkax W.1-U.6, roe
npeacTaBneHbl Hanbonee 4YacTto BCTpevarowmecs opmbl KOHUEHTpaTopoB. [pu
HanmMyMn HECKOSbKUX KOHLLEeHTPaTOpoB Ha OA4HOW AeTanu pacyeT Heobxoaumo

BbIMNOJIHATb C NCMNOJIb3OBAaHNEM KOSqu)I/ILl,I/IeHTa Bk C MakCMalibHbIM 3Ha4YEeHUEM.

CTyneHyaTbI Ban

CryneH4yatbin Ban

KonueHrparop  KoathdWUMeH Tkl [y, ANACTYNEHYETEIX BANOE onpe- |

s JenAnT no GopMynam

! 1 L

T = + -

\ h— Bks 1 Tﬁfﬂﬁ ANA HOPMANEHEIE HANPAMEHHH,
| —- - | —-—1 Bkz =1+ T'l:fsr - ANA KAcaTeNkHBIY HANPAXEHWH,

\ roey,, foge ¥y Ml ~ YONOBHEIE ko3P PULHEHTEI
- (cw. pucyHor M Tu 12

O603HavYeHus:

D.d - pnametpsl Bana,
r - paguyc rantenu

KoadbdmumeHnTsl ¥ B dhopmyne (M.1) onpegensatoTca u3 rpadmka, npuBeeHHOro
Ha pucyHke .1.

PucyHok U.1 - N'pacduk ana onpegeneHnsa sHayeHUN
KoadpuumneHToB ramma

N.A1



PucyHok U.1 - Mpadmk ona onpegenerHvst 3HadeHnn KoadmuneHToB v B dpopmyre
n.1)

3HayeHnss KoabdmumeHToB f; B dhopmyne (M.1) onpegensaoT us rpadmka,
NpvBeLEeHHOro Ha pucyHke .2,

PucyHok U.2 - F'pacdhuk ana onpeaeneHnsa 3Ha4eHUN
koadduumneHToB f(s)

rid=0 / \6
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0,300~
0 T T T T T f 0
300 600 apo 1200
Ty Wuu?

PucyHok W.2 - Tpadwk Ona onpedeneHns 3HaYeHUn KoaddpMLUMEHTOB f; B
dopmyne (M.1)

Ban c 6opTuKkom

Konuantpatop

| L +
._‘ﬂ__

R, W



3HayeHun  koadpuumeHToB [, Ana BanoB ¢ GopTukamu onpepensioT U3
rpadwmka, NpMBegeHHOro Ha pucyHke U.3.

PucyHok U.3 - Npacdhuk ans onpepeneHnsa s3Ha4eHUN
ko3 puumeHroB 6etra(k) Ana BanoB ¢ 6OpTUKOM

ﬁ]..;.q ﬁ&t
2.4

N =
//
/

LM —

0050, [ 0400 —
A i

1.2

\

1.0 ] I 1 I I I
300 600 900 1200

579 H.fuuz

PucyHok W.3 - Mpadvik Ans onpefeneHus 3HaveHmin koadmumeHTos iy
Ans BanoB ¢ 60pTUKOM

PucyHok U.4 - F'pacdhuk ana onpeneneHnsa 3Ha4eHUN
koacppuumeHroB 6etra(k) 4na BanoB coO LUNOHOYHOMU
KaHaBKOW, nucT 1

Ban co LnoHOYHOW KaHaBKoOM

®opma kaHasku Ny



KouuesTparop

e -
| @ Z2,
( )

Dopma xanaeim Ny

KouyenTparop

Ny
( ]
- e = ———w = i
fmm L-:ll

O6osHayeHus: [ - avameTp Bana; &, - paguyc rantenu

PucyHok U.4 - Mpadwmk Anst onpeaeneHnst 3Ha4eHnin KoadmumneHToB iy
AN BanoB CO LUMOHOYHOM KaHaBKOW, UCT 1

3Ha4yeHus koapmuUMeHTOB [y,  ONA BaroB CO  LUMOHOYHOW KaHaBKOW
onpenensaT 13 rpadmka, NPUBegEHHOro Ha pUCyHke N.4.

PucyHok U.4, nucTt 2
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PucyHok 1.4, nuct 2

PucyHok WU.5 - F'pacuk ana onpeneneHns 3Ha4eHUN
koadduumeHtoB 6eTra(k) Ana wnuueBbIX Banos, NUcT 1

LUnuueBble Banbl

KOHUSHTDATOD
A
T i
J N
Q A

N

O6o03Ha4veHus: [} - guameTp Bana, » - paguyc rantenu

PucyHok W.5 - Mpadwik Ans onpefeneHns 3HaveHmii koaddmumeHTos f.
ANS WmuLeBbIX Banos, NUCT 1

3HayeHus  koadppuLMeHTOB [, ANA  LWNMUEBLIX BaroB OMpefensioT u3
rpadwmka, NpMBegeHHOro Ha pucyHke U.5.

PucyHok U.5, nuct 2
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PucyHok N.5, nucT 2



PucyHok WU.6 - Fpaduk ans onpepeneHnsa s3Ha4eHUN
koadduuymneHtoB 6eTra(k) Ansa BanoB co cBeprieHbIMU
oTBepcTusAMuU, nuct 1

Banbl co cBepJsieHbIMU NonepeYvYHbiMU OTBe pCTUAMU

KoryenTpaTop

A NV
r !

O6o3HaveHus: [} - anameTp Bana, ¢ - AnameTp OTBEPCTUS

PucyHok W.6 - Mpadwik Ans onpefeneHns 3HavyeHmin koaddmumeHTos f
AN BarnoB CO CBEPSieHbIMN OTBEPCTUAMM, NUCT 1

3HayeHus koadpuLmeHTOB [, ANs BaroB CO CBEPreHbIMU OTBEPCTUSIMM
onpeaendaT 13 rpadmka, NnpuBegeHHOro Ha pucyHke U.6.

PucyHok WU.6, nuct 2
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PucyHok N.6, nmucT 2

3HavyeHus koaddpmumenTa &, Ana pacyeTos no dopmyne (32) onpenensoT no
rpadmky, npuBeaeHHOMY Ha pucyHke N.7.

PucyHok U.7 - Fpadouk ans onpeaeneHnsa 3Ha4YeHUN
Ko3adhdhuuymeHta k(u)

20 MNpeseapurensHan obpaborka
1 B3 < Kz < 160 MEM

[~ MNpegeapuwtencHan ofpaboTes
[ -7 16 € K7 < B3 MEM

— /- Hucrosan oBpatorka 6,3 < Rr < 15 Mks
1.5 =] e
Yucropar obpalotes 2.5 < Rz <63 M

\

= g Yaorosan Opabomea 1,0 < Rr = 2.5 sakm
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/ I ’,'.c nganDBaH“e Az = 1.0 MKm
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O603HayeHVe: Rz - napameTp LIepOXOBaTOCTN NOBEPXHOCTM

PucyHok .7 - Tpadvk ana onpeneneHus 3HavyeHnin koaddpmumeHTa i,

3HauyeHus koadhdmumeHTa k43 Onsa pacyeTos no dgopmyne (32) onpenenstoT no
rpadmky, npuBeaeHHOMY Ha pucyHke .8.

w]i=1


/picture/get?id=P036D&doc_id=1200035722

PucyHok WU.8 - M'pacuk ans onpeneneHus 3HavyeHUs
ko3 punumenrta k(d)
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PucyHok .8 - Mpadwik ans onpegeneHust 3HaveHns koadpdmumeHTa Ay

NMPUNOXEHMUE K (ob6s13aTtenbHoOe).
NMpoekTpoBaHUe CBapHbIX COeANHEHUN

MPUNOXEHME K
(obsi3aTensHoe)

K1  Hopwmbl pacdeta, npuBedeHHble B  HACTOAWEM  MPUIIOXKEHUM,
pacnpoCTPaHAKTCA Ha CBapHble COeAMHEHWUs, COOTBEeTCTBYyHLME TpeboBaHUsAM
FOCT 23118, a Takxe 6.2 n 10.2.7 HacTosLWero ctaHgapTa.

K.2 CBapHble CTbIKOBble COEAUHEHUSI MPU LEHTPANbHOM pPaCTSKEHUN WK
coxatum cunon A7 paccyuTbiBaloT No opmyne

1= < Ry, (K1)

rae ¢ - HaMMeHbLIas TOMWWHA CoeAUHAEMbIX 3IEMEHTOB;
. - pacyeTHas onuvHa WBa;

Rwy - pacyeTHOe COMpPOTUBIIEHNE CBapPHOro CTbIKOBOrO COEAMHEHMS
PACTSPKEHMIO, CXATUO UMK n3rnby, yctaHasnmeaemoe no CHul 1I-23 B 3aBMcumMocTm
OT NPOYHOCTHbLIX CBOMCTB CTanM U METo4a KOHTPOSA COeAUHEHUS.

K.3 CBapHble coeAMHEHUSA C YrNOBbIMU LWBaMU

K.3.1 CBapHble coeguHeHUsi C YIMOBbIMW LIBAMW NPU OEUCTBUN CUnbl A,
NPOXOAALLEN Yepes LeHTP TAKECTU COeANHEHUS, pacCUYUTLIBAOT MO hopMyrie

b
T < Rt (K.2)


http://docs.cntd.ru/document/1200006884
http://docs.cntd.ru/document/9056425

rne A =ErBly - nnowans PacyYeTHOro cevyeHus LBa;

Ky - KaTeT yrnosoro LLBa;

B - KoadbdmumeHT rnybuHbl NponnasneHns wea, npuHnMvaembln no CHwul [1-23 B
3aBUCMMOCTM OT YCIIOBUIA CBApPKW;

! - pacyeTHas AnuMHa WBa, NPUHUMaeMas MeHee ero NonHon ArmHbl Ha 10 MM;

Kt - pacyeTHoe COMpOTMBIIEHME YITIOBOIO LUBa cpesy, npuHuMaemoe no CHul
[-23 B 3aBMCMMOCTU OT NPOYHOCTHBLIX CBOUCTB MeTarna LBea.

K.3.2 CBapHble coeauHEHMsT C YITOBbIMA LUBaMu NpU OEUCTBUN MOMEHTa Ad B
NSIOCKOCTKN, NepneHAUKYNSPHON NITIOCKOCTU PacnosiokeHNs LWBOB, pacCYUTbIBAKOT
no cpopmyne

M
7 < Rt (K.3)

rae W; - MOMEHT COMPOTUBIEHVSI PACYETHOIO CeYeHUs! LLBa;
Ep - oM. chopmyny (K.2).

K.3.3 CBapHble coeanHEHMsI C YITIOBbIMA LLUBaMX Npu OEUCTBUN MOMEHTa A B
MIIOCKOCTM pacnorioXeHNs LUBOB pacCUMUTbIBAOT MO dhopmyre

MR Ry (K.4)

I + ff';r

roe fg w ffy - MOMEHTbI MHEepLUUn pacyYeTHOro cevyeHus LBa OTHOCUTENbHO ero
MaBHbIX OCEN x—x N ¥V,

X WY - KxoopaouHaTbl TOYKW LWBA, Hanboree yganeHHOW OT LeHTpa TSKeCcTy
pacyYeTHOro CeYeHus LBa;

ot - cM. doopmyny (K.2)

K.3.4 PacueTHass arnvHa yrroBoro wBea AorkHa ObiTb He MeHee 4 iy, HO He

meHee 40 MM (rae £y - KaTeT yrnoBoro LBsa).

3HadeHne kaTeTa YINoBOro LWBa NPUHUMAaKOT B COOTBETCTBUM C pacyeToMm Mo
dopmynam (K.2)-(K.4), HO He MeHee 3HayeHud, ykazaHHoro B CHull [-23 B
3aBUCMMOCTM OT TOSLLMHBI CBapuBaeMbIX 31EMEHTOB 1 BMUAA CBaPKM.

K.3.5 OQHOCTOPOHHME U NPEPbIBUCTLIE YITOBbLIE LBl A0MNYCKaeTCs NPUMEHSTb
NPV 4OMNOMHUTENbHOM 060CHOBaHMM.

K.4 HaxnecTo4yHble 3fIEMEHTbl COEANHEHU TOMWMHOM A0 4 MM C TOYE€YHbIMU
lUBaMK,  BbINOSIHEHHBIMM  OYrOBOM  CBApPKOW  CKBO3HbIM  MPOMJSiaBfieHneM,
paccymTbIBaloOT No popMyrnam:

Mg
———— £ Ry - Ha cpes; K.5
0, 28xd P (K-5)
M,
! <oil - HaorpbiB, (K.6)

1,5ndt ~
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roe M, wn A, - cuna cpesbiBaow@a M cuna OTpbIBalOLLIAA CBapHble TOYKM
coeVHeHNs COOTBETCTBEHHO;

Keun - HOPMATMBHOE COMPOTUBIIEHWE MeTanra LWBa Mo BpPeMEHHOMY
conpoTuBreHunto, npuHnmaemoe no CHwull 1I-23;

g{f - HOpPMaTMBHOE COMNPOTMBIIEHWE OCHOBHOMO MeTasryia no BpeMEHHOMY
COMNpOTMBEHNIO, NpUHMMaemoe no CHul [I-23;
# - YMCIO CBapPHbIX TOMEK B COEANHEHUN;

¢ - OQuamMeTp TOYEYHOro LWBa B MSIOCKOCTU COEAUHSIEMbIX 35IEMEHTOB,
npyHumMaembi no FOCT 14776;

{ - MeHbLLUas 13 TOMWMH CBapMBaEMbIX 3IEMEHTOB.

Pasmep HaxnecTku B COEAUHEHMM LOIMKEH ObITb HE MeHee 5¢ .

NMPUNOXEHMUE J1 (o6s3aTenbHoOe).
NMpoekTnpoBaHue 60NTOBbIX U (PPUKLUOHHbIX
coeAUHEeHUMn

MPUNOXXEHUE N
(ob6si3aTensHoe)

J1.1 bonTtoBble CcOeOVHEHUs!, BOCMPUHMMAKOLWME NPOAOSbHbLIE CUnbl A,
paccymTbIBaloOT No popMyrnam:

N
Py _ .

ot Fyg, - Ha cpes; (J1.1)

N

£ _ .

e 0,681y, - Ha CMSATVE; (n.2)

A

L R - HA pacTshkeHue, .3

Mhn Rbt h P ( )

rae # -4ucro 6oNnToB B COEANHEHWUN;
%5 - YACIIO CPe30B ofIHOro bonTa;
Ay, - nnowaab cevyeHns cTepHsA GonTa;
d}, - HAPYKHBIN IAMETP CTEPXHS 6oNTa;

Zf,- HanMeHbllad CyMMapHaa TOorlwnHa 3J1IeMeHTOB, CMUHaeMbiX B OOHOM
HanpaBleHunu,

HAn - NNOWAOb cevyeHns 6onTa "HeTTo",

Fpg, Fyp. Rt~ pacyeTHble COMPOTUBIEHWS GONTOBbIX COEAWHEHUI Cpesy,
CMSATUIO N PACTSXKEHUIO COOTBETCTBEHHO, NpUHUMaeMble no CHul [I-23;
1, - KO3pdMLIMEHT ycrosui paboTtbl no CHull II-23.

J1.2 bont, nogsepralowmnUca OLHOBPEMEHHOMY Cpe3y U PacCTSHKEHWUIO, Kpome
pacyeta no dopmynam (J1.1-J1.3), npun # =1 pomkeH ObiTb OOMNOMHUTENBHO
paccuuTaH rno gopmyre
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2
] [ L1, (J1.4)
th Rhs Yh Aon Rht Yh

roe ANy wn M - cpesblBalolee M pacTsarvBatoliee YCUIMS COOTBETCTBEHHO,
npuxoasuwmecs Ha 6onT, ocTanbHble 0603HaYeHns - cM. dopmynbl (J1.1)-(J1.3).

J1.3 Mpu pabote 6OMTOBOrO COEOMHEHMS HA COBUr U HENocpeaCTBEHHOM
OENCTBUN Ha COoedVHEHWe MOABWKHOW Harpys3ku, a Takxke npu HeobxoaumocTu
orpaHnyeHns gedopMauni  KOHCTPYKUMW B LEnom crefyeT, Kak npaBusio,
NpuMeHATb 6onThl Knacca TodHocTM Ano FTOCT 1759.1.

4 MvHuMManbHble pacCTosHUS  Mexay UueHTpamu 6GontoB B Nobom
HanpaBfeHun, a TaKxke OT LieHTpa OonTa A0 kpas 3anemMeHTa BOOMb W nonepek

YCUIMUS, Kak npaBuso, NPUHMMAalOT COOTBETCTBEHHO paBHbIMU 2,5, 24 n 1,54
(roe & - onameTp oTBepcTua Anda 6onra).

[onyckaetca yMmeHbwaTb 3TW pacctoanus po 2&, 1,54 wn 1,354,
COOTBETCTBEHHO, MpU YCMOBUM CHWKeHUA Ha 25% pacyeTHbIX COMpPOTUBMEHUN

cpesy U cMATUIO (g 1 Rbp ), YKasaHHbIx B coopmyriax (J1.1) u (J1.2).

J1.5 bontoBble (PPUKLMOHHbIE COEOMHEHUS PACCYUTLIBAKOT B MpesnorioXeHUn
nepefayv OECTBYIOLMX B COEAMHEHUN YCUIMMW Yepe3 TpeHune, BO3HUKaroLlee Mo
COMpUKacarLMMCS MIOCKOCTSAM COeMHSAEMbIX 35IEMEHTOB OT NpeaBapUTenbHOro
HaTsbxkeHnst 6onToB. [Npy aTOM pacnpeaeneHe NPoaosibHON curbl Mexay dontamm
cregyeT NpUHMMaTb paBHOMEPHbIM.

Ycunua npegBapuTenbHOrO HaTshkeHUst 60MToB B (PPUKLMOHHBIX COEOUHEHUAX
NpUHUMaLOT no Tabnmue M.1 npunoxeHusa M.

J1.6 MNpoBepKy NPOYHOCTU PPUKLIMOHHOIO GONTOBOr0 COEANHEHMS BbINOSHAKOT MO
doopmyrnam:

QL@ nk
Q]:. By iy, I

(N.5)

roe £ - coBurarolLiee yCcunme oT pacyeTHbIX Harpysok, AeicTBytoLlee Ha 6GonToBoe
COeaVHEHVE;

Q%J - pacyeTHOe cABMWrawLwee ycunme, KOTOpoe MOXET ObiTb BOCMPUHSITO
KaXXOOW KOHTAKTHOWM MOBEPXHOCTLID COELAMHAEMbIX 3JIEMEHTOB, CTSHYTbIX O4HUM
oontom;

# -4ucrno 6onTos;

k -u4uncno HOBerHOCTeVI TPpeHUna coegnHAEeMbIX 3J11IEMEHTOB;

5, - pacyeTHOe ycunue npenBapuTenbHOro HaTsxeHusa Gonra (cm. M.1.1);
IL - KO3(pdpmUMeHT TpeHud, npuHumMaembii no CHul 1I-23;

1, - KOAGULMEHT YCoBMIN paboThbl, NpuHUMaemMsbli no CHul 1I-23;
1L=1,5 - KOOPPMUNEHT HAOEKHOCTH.

J1.7 PasHOCTb HOMMHasnbHbIX OMaMeTpPoB OTBepcTUn KU 6onToB B 60MTOBbIX
PPUKLMOHHBIX COEANHEHMAX LOIMKHA COCTaBNATb He 6onee 1 mm.
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J1.8 Ona 6onToB, nogBepraeMblx BO3L4EVNCTBUIO BMOpauun, npegBaputenbHoe
HaTsHKEHME He MOXET CUMTaTbCs Mepor, OOCTaTOMHOM Ana npefynpexaeHus
CaMOOTBUHYMBAHUSA, OCOBEHHO Ha  HauvalbHbIX CTagusix  dKCnyaTauumu
aTTpakumoHa. [loaTomy B 3KCnNyaTauMOHHOW [AOKYMEHTaUMM AOSMKHO ObiTb
yKaszaHO MeCTO pacrnofiokeHus BONTOB, HaTsKeHME KOTOPbIX crieqyeT perynapHo
KOHTPONMpoBaThb.

[MpyMeHeHre ynpyrmx CTOMOPHbLIX LWanb (NPVXAMHBIX, CTOMOPHbLIX C 3yObsMMU,
aCOHHbIX, C JankoW W HOCUKOM U aHarormyHbliX) B KadecTBe Mepbl
npeaynpexaeHns camooTBMHYnBaHMA 6onTtos kraccos 8.8 1 10.9 He gonyckaeTca.

NMPUNOXEHUE M (o6s3aTtenbHoe).
NMpoektTnpoBaHue hnaHUueBbIX COeANHEHUN

NPUNOXEHVE M
(obszaTenbHoe)

M.1 MpeaBapuTenbHOE HaTAXXeHME U pacyeTHble ycunua 6onTtos

M.1.1 PacuyeTHble ycunuss NpeaBapuUTENbHOrO  HaTsbkeHus 5, 6GonToB
donaHueBbIX coegUMHEHUI onpeaensitoT no dopmyrne

B, =063 ol 4y, (M.1)

roe gllj - HOpMaTMBHOE COMPOTUBNEHME PACTSHKEHMIO BONTa;
Ay - nnowaab cevenusa 6onra "HeTTo".
3HayeHna pacyeTHbIX YCUNMN NpeaBapuUTENibHOTO HaTsKeHus OOoMToB U
COOTBETCTBYIOLLME MM 3HAYEHUA MOMEHTOB 3aKpy4ymBaHUSA npuBeneHbl B Tabnvue
M.1.
Tabrmua M.1. - PacyeTHble ycunus npeaBapuUTEnbHOrO HaTSHKEHUST U MOMEHTbI

3aKpy4dnBaHua On4d 6onToB d)J'IaHLl,eBbIX coeNHEHNI



HOuameTp PacueTHoe ycunve i
6onTa, NpenBapUTENbHOTO  HaTSXKEHMS MomeHT 3akpyunBaHus My, Hwm,
MM ana 6ontos knacca no[OCT
By, kH, 1759.4
ana 6ontoB knacca no[OCT
1759.4
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
* 3HaveHus Af; onpemeneHbl ¢ MCMNonb3oBaHWEM  KOadiuLMEHTa
3akpyymBaHus i = 0,18 B cootBeTcTBUM ¢ [OCT 22356.

M.1.2 PacyeTHoe COMpPOTMBMEHNE BHELLHEMY pacTArMBaloLLEMY YCuUrmio Si
eJVHWYHOro 6onMTOBOro CoeAnHeHNss BO daraHLEBOM CTbIKe, NPU YCIIOBUKN, YTO 3TO
yCUnMe HOCUT MpenMyLLeCTBEHHO CTaTUYECKUMW XapakTep, onpegensatT Mo

doopmyre

By =088, (M.2a)

roe 5, - ycunue npegBapuTenbHOroO HaTshxeHus GonTa no Tabnmue M.1.
B cnyyae BO3AENCTBUS BHELLHUX YCWUMWUIA, PacyeTHble 3HAYEHUs! KOTOPbIX

YCTaHOBIEHbI C Y4ETOM YyAapHbIX Harpy3ok 1 Bubpaunm (koaddmumneHTsl #1>1 1 ¥4

>1, cM. 5.9.1 1 5.9.2 HacTosLero cTaHgapTa), 3HadeHve Sy cnedyeT NpUHMMATL:
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By =075,. (M.26)

M.2 PacueT ¢pnaHueBbIX coeagnHEHUN

M.2.1 BHelwHee ycunue B eOuvHUYHOM OONTOBOM coefuHeHUn doriaHLLEeBOro

CTblKa j-}l, BO3HUKalOLLEee OT COBMECTHOMO AENCTBUS OCEBOM pacTArMBatoLLEN CUSbI
N un3rmbarolero MOMEHTa, He [OIPKHO MpeBbllaTb PacyeTHOro 3Ha4vyeHus,
onpegensiemoro rno gopmyrie

8 M
3 B (M.3)

roe » - 4ucno 6onToB BO oriaHLEBOM CThIKE;

N n A - oceas cuna n nsrmbaroLmim MOMEHT, OENCTBYOLWME Ha doraHLEeBbIN
CTbIK, COOTBETCTBEHHO;

-

L}, - onameTp oKpyXHOCTM OCY NMOCTAHOBKM GONTOB;
By - cm. chopmyny (M.2a).

M2.2 B dwmaHueBbIX COeOMHEHUNAX, MNOABEPraeMblX pPaCTSHKEHUIO UK

PacTsHKEHNI0 C U3rMOOM, BHELHee ycunve, OencTByllee Ha oauH 6onT P]i,
npeaBapuUTENbHO 3aTsHYThIM C ycunvem no Tabnuue M.1, coctaBnser:

Al=ply, (M.4)
roe ,_Dfl - cM. chopmyny (M.3);
X - KO3(PhPUUMEHT OCHOBHOW Harpysku, onpegensieMbln no opmyre

1
X T 186+0,384,/d, "’

ft - OANMHa YacTu GonTa, 3aknoYeHHasi BHYTPU GnaHLEBOro CTbika Mexay
BHYTPEHHUMU IPaHsIMU FONOBKM GOITa 1 ranku;

@}, - HOMUHanbHLIA anameTp 6onTa.

M.2.3 lpu pacyeTe Ha ycTanocTb QulaHUEBbLIX COEOMHEHUW HanpsXXeHue B

OOHOM npedBapuTenbHO 3aTsaHyToM 6onTe, onpegensemoe MNo YCUIUKO Pé n3
dopmyn (M.3) n (M.4), He LormkHO NpeBbIWATL Npeaerna BbIHOCIMBOCTHU:

Fy [ Ay < Ry, (M5)

roe P}i - BHELLHee ycunue, AencTBytoLlee Ha OauH 6onT;
Ay - NNowaab ceveHns 6onra "HeTTO",



fy= 40 H/Mm2 - npemen BbIHOCIMBOCTM 6GonTa Mpu OTHYNEBOM LIUKIE
HanpsbkeHui (P =0) Ha Gase 2:108 uwuknoB. [N KonM4ecTsa LMKIIOB HaMpsiKeHWU

cBbilwe 2:108 3HayeHus & onpepenstoT no gopmynam (30a; 306).
YcTanocTb 60NTOB B COEAMHEHNSAX GE3 NpeaBapUTENbHON 3aTSKKM NPOBEPSOT

no cpopmyne
Bidy <Ry,

roe E%l - cM. chopmyny (M.3);

ocTanbHble 0603Ha4YeHus - cM. dropmyny (M.5).

M.2.4 PacyeT Ha NpoYHOCTb Npu n3rmbe Kpyrnbix riaHuesB B coeguHeHusax Tpyo
NPOBOASAT Mo dropmyrie

65 ]

(mlh, = nd)i &
i 40
rne F =& +D_ - MpUBEOdEHHass OceBasl Harpyska Ha dnaHey C Yy4eToM

]

nsrmbatoLLlero MmomeHTa [rae A n A - cm. coopmyny (M.3)];
f={Dy - L) /2 - paccTosiHe Mexay ocbio 60rTa U OKPYXHON OCbH CEeYEHMS
Tpybbl B coeauHeHwn (e £y, - AnameTp OKpYyXHOCTU OCU NMOCTaHOBKM GOMTOB Ha

dnaHue, I, - cpegHwin guameTp TpyGhbl);
# -4mcno 6onToB;

& - QMameTp oTBepcTMsa nog 6onT;
fr - TOMWMHA doriaHLa;
Ry - pac4eTHOe CONpPOTMBIIEHNE NMpoKaTa.

TonumHy donaHua £ paccyuTbIBalOT Mo hopmyre

2 i (M.7)
“ D, - R, '

Mpy aToM TonuwHy draHua { crnegyeT NpYHUMaTb He MEeHee TpexKpaTHOM

TOMWMHbI CTEHKWN TPYObI £ : & 2 38y

M.2.5 PacueT crnaHueBbIX COeOUHEHMI Ha MonepeYHyto cuny & nposoaaT no
dopmyne (J1.5) npunoxeHus J1.
[Mpn oTCyTCTBUM MECTHOW MOMEPEeYHON CUrbl MPUHUMAKOT €€  YCIIOBHOEe

3HavyeHue =010 e N - BHellHee oceBoe ycunmMe Ha dnaHLeBoe
coeanHeHve.

M.2.6 Pacder cBapHOro coeauHeHuss domaHua C  Tpybon npoBOOAT B
COOTBETCTBMM C 06WMMM yKadaHuamn 10.2 HacTosiwero ctaHaapta. dopmyna ons
pacyeTa CBapHbIX COEAUHEHWI UMEET BUA:



Eiﬁiﬂﬁ, (M.8)
4 T,

rae & n Af - cm. dopmyny (M.3);

A n W, - nnowaab U MOMEHT COMPOTMBNEHWUA PACYETHONO CEYEHUs LLBOB
COOTBETCTBEHHO;

Kaf - pacyeTHOe CONpOTUBIIEHME YITIOBOIO LUBA Cpesy.
PacyeTt cBapHbIX coeauHEHUn BO (onaHLEeBbIX CTbIKax, He UMELLMX (PaCoHOK,
YKpennsawLwmx coeagnHeHne nadua ¢ Tpybomn, npoBoaaT no opmyne

B, 29R(D,-D)
ot 42 Dk (r Dy - nd)ep ! £

S B, (M.9)

[0 dy - PacyYeTHas BbICOTA LUBA;

ocTarnbHble 0603Ha4YeHns - cM. opmyrnbl (M.6), (M.7), (M.8).

M.3 KoHctpympoBaHue ¢rnaHueBbIX coegUHEHUN

M.3.1 CranbHon npokaT, wucnonb3yembin Ana  dnaHueB,  AOSDKEH
COOTBETCTBOBaATb TPe6OBAHMAM, U3NOXEHHBIM B NpUroxeHuun [.

M.3.2 ®naHueBble COeQUVHEHUA PACTSHYTbIX 3fIEMEHTOB 3aMKHYTOro npodmns
crieqyeT BbINOSHATL, Kak NpaBuio, CO CNSIOLWHbIMK chnaHuamu.

Hannune pebep xecTKOCTM B 30He npuKpensneHns dumaHua K Tpybe, ux
pasMepbl M KONMMYECTBO BLIOMPAOT MCXO4A M3 HanpsiKeHHO-4edopMMPOBaHHOIO
COCTOSIHUSI COEANHEHMS B LLESTOM.

BonTbl cregyetr pacnonaraTb Kak MOXHO Onvke K BHELWUHEMY KOHTYpYy
npucoemHAEMOoro K doraHLy npodmns.

M.3.3 [ns BocnpusTMa nonepedHbiX (CAaBurarowmx) ycunumi BO doraHLeBbIX
COoeauHEHNsIX LenecoobpasHo MPUMEHATb AOMNOSHUTESNbHbIE  KOHCTPYKTUBHbIE
9NIEMEHTbI, HaNnpPUMep LLTbIPW.

M.3.4 Mepbl npeaynpexmoeHus camMoOTBUHYMBAHWUS OONTOB  doraHLEeBbIX
CoeaMHEHUI OOMMKHbI yO0BNETBOPAThL TpeboBaHuaM nyHkTa J1.8 npunoxeHuns J1.

NMPUNOXEHUE H (o6s3aTtenbHoe).
NMpoekTpoBaHue NanbLeBbIX COeANHEHUN

NPUNOXXEHVE H
(obsizaTenbHoe)

H.1 Matepuanbl ans nanbuesB



H1.1 [Ona nanbueB [OrmkHa MPUMEHATBCS yrnepoaucTad KOHCTPYKLMOHHAs
ctanb no TOCT 1050 n nerMpoBaHHast KOHCTPYKLMOHHas cTanb no FOCT 4543.

Manbubl M3 cTamm c cogepxaHvem yrnepoga ©6onee 0,2% cnepyet, Kak
npaBurio, NoABepratb YMNPOYHSOLWEN Tepmudeckon obpaboTke (3akanka nnoc
OTMyCK).

H.1.2 [1ns nanbueB B Hanboriee OTBETCTBEHHbIX OAHOMNanbLEeBbIX COeaNHEHUSX,
paccyMTbiBaeMbIX Ha YCTanocTb, OTKa3 KOTOPbIX MOXET MpPUBECTU K TpaBme
NOCETUTENA UMM paspyLLEHUIO aTTpaKLMOHa (CLEMKN Tenexek U CTbIKU perbCcoB
KaTtanbHbIX rop, MOABECKM MOCafOYHbIX MECT Kapycenem wu gap.), cnegyet
NPUMEHATb XpomomonnbaeHosyto ctanb mapok 30XMA, 38XMA no TOCT 4543.

H.2 PacyeTHble xapaKTe puCTUKMN

H.2.1 Pac4eTHble conpoTuBIEHMS NanbueB U3 TEPMUYECKM YIPOYHEHHOW CTanu

npu n3rmbe £; 1 npu cpese £, cneayet onpeaenatb No qopmynam:

Ry = atli1,3y,, - npn nsrvGe; H.1
b

RS=D,58-::}EIH,3vm - npu cpese (onsa nambues guametpom Ao 40 Mmm
BKMoUUTENbHO);  (H.2)

F, =08 D,ﬁSoEH,va - Npu cpese (ans nanbues guamMeTpoMm cebliile 40 mm),
(H.3)

roe -::E - HOpMaTMBHOE 3HaYeHNe BPEMEHHOIO CONMPOTUBIIEHUS;
Vi - KO9MUMEHT O4HOPOOHOCTU NO MaTepuarny, pasHbin 1,2.

H.3 Pac4yeT Ha cTaTM4eCKyr0 NPOYHOCTL

H.3.1 PacueTt nanbua Ha n3rmbd nNpoBoasT MO cxeme, NPUBEAEHHON Ha PUCYHKE
H.1. MNpu 3TOM MakcumarnbHble HanpskeHnst n3rnda onpeaenstoT no gopmyne

447
Eg(il + 2 +4b LR (H.4)

roe A - oceBoe ycunne, AeNCTBYOLEE Ha NanbLeBoe COeANHEHWE;
- anameTp nanbua;

{ Nty - TONWNHBI cOeAnHAEMbIX NIacTUH;
b - 3a30pbl MeXAy niiaCctnHamu,

K, - pacyeTHoe ConpoTMBIEHNE M3rnbYy.

PucyHok H.1 - KoHCTpyKTMBHas U pacyeTHasi cxema
nanbLUeBoro coegnHeHusA
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il

al .
o N -;—p-rwz

& 0,334 1,23d

t
- M =%{r, + 2t, + 4b)

&

O6Go3Havenus: M. - M3rMbaloLLMn MOMEHT; & - pacnpeneneHHas Harpy3ka; Tuqr
- HanpsbxkeHns n3rmba;
ocTarnbHble 0603Ha4YeHus - cM. opmynel (H.4), (H.6) n (H.7)

PucyHok H.1 - KOHCTpYKTMBHas U pacyeTHas cxema nasbLeBOro CoeauHEHNs

H.3.2 PacyeT anemMeHTOB nasnbLeBOro COeAUHEHUSI Ha CMSATME MNPOBOLAT MO
doopmyram:

N N
7 g M o i (H.5)

roe Rp - pacyeTHOE CONPOTUBIIEHNE NpoKaTa CMATUIO TOPLLEBOW NOBEPXHOCTY;
ocTarnbHble 0603Ha4YeHnst - cM. opmyny (H.4).

Ha cmaTtue crnegyet paccuutbiBaTb COeguHAEeMble MracTuHbl. [poBepky Ha
cMaTMe Nanbues no ¢opmynam (H.5) npoBogsaT B TOM crny4vae, ecnv BpeMEHHOe
COMPOTMBIIEHNE MaTepuana nasbla HKe 3HaYeHNs1 aHanorM4YHOM XapakTepPUCTUKM
MNacTUHbI.

H.3.3 lNpu pabouenn gnvHe nanbua cBbiwe 3& pacyeTbl, BbINOSHAEMbIE B
cootBetcTBMM H3.1 u H3.2 pawt pesynbtaTthl, MNpeBbILIAOWME 3HAYEHUS
OEeNCTBUTENbHbIX HanpsbkeHW. [pyu Gonee TOYHbIX KOMMbIOTEPHBIX pacyeTax
HeobXoOMMO UCNOMb30BaTb OCHOBHbIE MNPEANOCHLIIKM W pPacyYeTHbIE CXEMbl,
oTpaxarLwpe OeNCTBUTENbHYI0 KOHCTPYKLUMIO NManbueBoro COeAUHEHUA U YCITOBUS
ero paboTbl, B TOM 4uUcrie HeoDXOoOMMO YYUTbIBaTb BO3MOXHOCTb YBENMYEHUS
3a30pOB B OTBEPCTMM NMoL BO34ENCTBMEM NEPEMEHHBIX HANPSXKEHNN.



H.3.4 Pa3mepbl NnacTvH B NanbLEeBbIX COeOUHEHUAX @ € 1 § , yKa3aHHble Ha
pucyHke H.1, paccuntbiBatoT no oopmyram:

a2

+1,17d | (H.6)

N
24k,
rae o« - pacctodaHne BOosib YCUIMNA OT Kpad MniiacTtuHbl 40 LeHTpa OTBEPCTUA,

Ky - pacyeTHOe COMpPOTUBIEHME MO NpeAerny TeKy4ecTy,
N5, d - cm. coopmyny (H.4);

2

+0,83d | (H.7)

N
24 R,

rae ¢ - paccrtodaHune nonepek ycunma ot Kpad niactuHbl 40 LeHTPpa OTBEPCTUA,

4,d - cm. dopmyny (H.4),
£y - cm. doopmyny (H.6);

4 207 1N Ry g (H.8)
4204d, (H.9)

rae & - TOMyHa NIacTuHb;
N, d - cm. popmyny (H.4);

£y - cm. cpopmyny (H.6)

H.3.5 B cnyyae ecnn KOHCTPYKTMBHO COOTHOLLEHUSI pas3MepoB, yKas3aHHble B
H3.4, BbINOMHUTL HEBO3MOXHO, HEOOXOOMMO MNPOBECTU pacyeT NMacTUH Ha
pacTsaeHue no goopmMysiam:

- N0 ceveHnto # —2 (CM. pucyHok H.1)

N
S - L
2f(c —0,834) ~ RV (H10)
- M0 ceveHnto i —k (CM. pucyHok H.1)
N
A
2fle —1,17d) il (H11)

H.3.6 PacuyeT cBapHbIX coeanHeHun crneayeT BbiNofHATbL B cooTBeTCcTBUMM € 10.2
HaCcTosILIEro cTaHaapTa.

H.4 Pac4yeT Ha ycTanoctb

H.4.1 PacyeT nanbLeB Ha ycTanocTb crneayet npoBoauTb no dopmynam (28) u

(32) HacTosLero cTaHgapTta, npuyemM 3HadeHue koadpuumeHta P npuHumMaloT
paBHbIM 1, ecnn naney, He UMEET rEOMETPUHECKMX KOHLLEHTPATOPOB.



H.4.2 Pacyetr Ha ycTanocTb MNPOMEXYTOYHbIX 3NIEMEHTOB C OTBEPCTUSMU U
CBapHbIX COeAVHEHUN, NPUKPENSIOWMX 3TU ANIEMEHTbl K OCHOBHbIM 3fileMeHTam
KOHCTPYKL MK, NPOBOASAT B COOTBETCTBUM C TpeboBaHuAMY pasgerna 9 HacToSLEro
cTaHgapTa.

H.5 TpeGoBaHMA K KOHCTPYMPOBaHUIO

H5.1 B ogHonanbueBblIX COEAVHEHMSIX HeobXoaumo npeaycMOTpeTb
pe3epBMpoBaHMEe narnbla, €eCcrim ero OTKa3 MOXET Bbi3BaTb pa3pyLLeHue
KOHCTPYKLIUKN aTTpaKLMOoHa.

[na pesepBupoBaHMs NanbLa [OOMYyCKaeTCs MPUMEHATb AOMNOSNHUTENbHbIN

KO3DMLIMEHT HaAEXHOCTM ¥ar 21,5 Npu pacyeTe namblLa Ha NpPOYHOCTb NMBO
paspabaTbiBaTb creyunanbHyl npouenypy CUCTEMATMYECKOro KOHTpOmnsa nanbLua,
KoTopas pformkHa ObiTb npegycMoTpeHa B 4YepTexax W 3KcnfyaTauMoHHON
AOKyMEHTaLuN.

H.5.2 KOHCTpyKuMsa MHOronanbLeBOro CoeauHEHUs OOorpkHa obecneyvmBaTb
COXpaHeHMe ero pacyeTHOW Hecyllen crnocobHOCTU B Crydae oTKasa O4HOro u3
nanbLeB.

H.5.3. 3a3op no anameTpy mexay CTEHKOM OTBEPCTUSA U NanbLemM AoSPKeH ObiTb
He Gonee 0,025 anametpa nanbua M He Gonee 1 MM, ecrm K obecneyeHuto
HageXHOCTU M paboTOCNOCOOHOCTM COEAUMHEHUS U KOHCTPYKUMU B LIESIOM He
NpeabsBnsaloT UHble TpeboBaHUS.

NMPUNTOXXEHMUE I (cnpaBo4HoOe).
bubnuorpadcdusn

NPUNOXEHUE M
(cnpaBo4Hoe)

[1] PekomeHgauun no yYTOYHEHHOMY OWHAMUYECKOMY pacyeTy 34aHui wn
COOPYXEeHUA Ha LeNCTBME MNYrbCaLMOHHOM COCTaBIIAOWEN BETPOBOW Harpysku,
yTBepXaeHHble  HayyHo-TexHuyeckmm  CoBeToM  LleHTpanmbHOro  HayyHo-
nccrnenoBaTeslbCKOro UHCTUTYTa CTPOUTENbHBIX KOHCTPYKUMUA uM. B.A.KyyepeHko
15 nekabps 1999 .

[2] Berechnungsgrundsatze fur Triebwerke in Hebezeugen. (OcHoBbl pacyeTa
MexaHu3mMoB nogbemHbix ycTporcTs) DIN. Beuth, 1982
TeKkCT AOKYMeHTa CBEpPEH IMO:
odmumansHoe nsgaHve
M.: UMK UN3gaTenscTBO cTaHaapTtos, 2004
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