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Mpegucnosune

1PA3PABOTAH Poccuiickoii accouymalmein napkoB U NPOM3BOANTENER aTTPaKLMOHOB, BK/HOUat0-
el pabouyto rpynny CheLmnanmcToB KOHCTPYKTopcKoro 6topo «Mup» n LLHUNCK um. KyuepeHko

BHECEH TexHWYeCKMM KOMUTETOM MO cTaHgapTusaumm TK 427 «ATTpakuuoHbl 1 Apyrue yCcTpoii-
CTBa AN15 pas3BneyeHnii*

2 YTBEPX/EH W BBEAEH B JEVNCTBWE MMocTaHoBNeHWeM occTaHAapTa Poccum oT 26 aekab-
ps 2003 r. Ne 395-ct

3 HacTtoswmin cTaHgapT rapMOHM3MPOBaH € eBpONeicknmM cTaHgapTom pr EN 13814 «Faiiground and
amusement park machinery’and structures — Safety» («MexaHU3Mbl U KOHCTPYKL MW NEPEABKHbLIX U CTa-
LIMOHAPHbIX NapKoB. be3onacHOCTb»), a Takxke pa3paboTaH C YYETOM OCHOBHbIX HOPMATMBHbIX MOJIOXKEHUIA
Hemeukoro ctaHgapta DIN 15018-1:1984 «Cranes. Steel structures. Verification and analyses» («KpaHbl.
CTanbHble KOHCTPYKUUK. PacueTbl 1 npoBepka») n ENV 1991—2—4:1994 »Eurocode |: Basis of design and
actions on structures. Part 2—4: Wind actions* («OCHOBHble MOMIOXKEHNA NPOEKTUPOBAHWNA U BETPOBble
BO3[ENCTBMS Ha COOPYXXEHUSN») (CM. NpUIoXeHne A)

4 BBEJEH BIEPBbIE

© WNMK W3gaTenscTBo cTaHapTos. 2004

HacTosimnid cTaHAapT He MOXET GbITb MOSHOCTBIO MW YaCTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U
pacnpocTpaHeH B KauyecTBe O(uLManbHOIo U3gaHus Ge3 paspelleHus MocctaHgapTa Poccum
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BeeneHve

HacTtoawwin cTaHgapT paspaboTaH C Lefblo HOPMATMBHOFO obecneyveHns 6e30MacHOCTM MOCETUTE
neit 1 06CNYXXMBAKOLLEro NepcoHaia aTTPaKLMOHOB U ApYTX YCTPOWCTB 419 pa3BNeYeHUA Ha cTagum npo
eKTUPOBaHWA CTaNlbHbIX KOHCTPYKLMA aTTPaKLMOHOB.

HacTtoswuit ctaHgapT aBnsetcs ctaHgaptom Tuna C no FOCT EH 1070.
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HALUVWOHANbHBLIN CTAHOAPT POCCUNCKOW ®EAEPALUVN

BE3OMNACHOCTb ATTPAKLUNOHOB MEXAH3MPOBAHHBIX
OCHOBHbIE MOMIOXEHVI N0 MPOEKTVIPOBAHVKO CTa/TbHbIX KOHCTPYKLMIA

Mechanized attractions safety.
Principal rules of the design of steel constructions

[ata BBegeHus 2005—01—01

1 O6nacTb NpUMeHeHUs

HacToawuii cTaHAapT yCTaHaBNMBaET Npasuia NPOEKTUPOBAaHMNS CTallbHbIX KOHCTPYKLMIA MeXaHN3u-
POBaHHbIX aTTPaKLMOHOB, 06eCMeUMBatOLLE CHUXKEHWE A0 HEOOXOAMMOrO YPOBHSA PUCKA OCHOBHBIX 3Ha-
YNTENbHbLIX MEXaHWYECKMX OMACHOCTEl: MNacTUYECKOro 1 YCTaIOCTHOIO pa3pyLUeHnii, NOTepU YCTONYNBO-
CTN ()OPMbI 1 MOMIOXKEHUS, JOCTVIKEHWS NpefeNbHbIX NPornbos u nepemelleHunidi. CtaHgapT pacnpocTpa-
HSAETCS Ha CTa/lbHble KOHCTPYKLMU Kapyceneld, konec 0603peHuns, KaTalbHbIX Fop, Bpallarowmxca aTar-
topm ¥ fp. (manee — KOHCTPYKLMM), UCMOMb3YEMbIX AN MOCTOSHHOrO M BPEMEHHOro, B TOM uucne
NOBTOPHOr0, MPMMEHEHUSA, 3KCNyaTUpyeMblX MpW TemrnepaType Hapy>XHOro BO3gyxa He 6onee nakoc
50 *C 1 He meHee MuHyc 20 *C.

HacToswwnii cTaHAapT He pacnpoCTPaHAeTCA Ha KOHCTPYKLMM aTTPakLMOHOB, KOTOPbIE M3roTOB/E-
Hbl O BBEJEHUS ero B AeiCTBUe.

2 HopmaTtuBHble CCbISIKU

B HacTosLLeM cTaH4apTe MCMOMb30BaHbl CChITKM Ha Crefytolime CTaHaapThbl:

[OCT 27.002 —89 HapexHoCTb B TeXHUKe. OCHOBHbIE MOHATUA. TepMUHbI 1 ONpeaeneHmns

FOCT 380 —94 Ctanb yrnepoguctas 06bIKHOBEHHOIO KavecTBa. Mapku

FOCT 535 — 88 NpoKat copToBOM ¥ (HaCOHHbIA M3 CTann YrnepoancToin 06bIKHOBEHHOIO KayecTBa.
OO0Lme TEXHUYECKNE YCNOBUA

FOCT 1050 —88 lMpokaT copTOBOWA, KanMbpPOBaHHbIA, CO CrMeLuansHON OTAENKOW NOBEPXHOCTW 13
YINepoANCTOM Ka4eCTBEHHON KOHCTPYKUMOHHOM cTaTun. O6LymMe TeXHUYECKMe YCnoBus

FOCT EH 1070 — 2003 be3onacHocTb 060pyfoBaHMs. TepMUHbI 1 ONpeseneHus

FOCT 1759.0 —87 BonTbl, BUHTbI, WNWALKX U Falikn. TEXHUYECKME YC/TOBMUS

FOCT 1759.1 —82 BonTbl, BUHTbI, WNUAbKK, raiky 1 wypynbl. Jonyckn. MeTofbl KOHTpONs pas-
MepOB M OTK/IOHEHWIA (hOPMbl 1 PacMONOXEHUS NOBEPXHOCTEN

FOCT 1759.4 —87 (NCO 898-1—78) BonTbl, BUHTbI ¥ WNWIbKKA. MexaHWYecKne CBOCTBa U MeTO-
[bl UCNbITaHWIA

FOCT 1759.5 — 87 (MCO 898-2—80) laiikn. MexaHun4eckne CBOWCTBA U METOAbl UCMbITAHWI

FOCT 2246 —70 lpoBosioka cTanbHas cBapoyHas. TexHUYeckume ycnosus

FOCT 3241 —91 (MCO 3108 — 74) KaHaTbl CTa/lbHble. TEXHUYECKME YCN0BUA

FOCT 4543 —71 TNpoKaT 13 1erMpoBaHHON KOHCTPYKLMOHHOWA CTanu. TeXHUYecKune ycnoBus

FOCT 5264 —80 PyuHas gyrosas cBapka. CoefiMHeHUs cBapHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE
3NEMEHTBI 1 pa3Mepsbl

FOCT 8050 - 85 iByoKkuch yrnepoga rasoobpasHas 1 xuakas. TexHUu4Yeckue ycnosus

MblaHnc otulmanbHoe
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FOCT 8713 —79 Capka nog ntocom. CoeauHeHUs cBapHble. OCHOBHbIE TUMbI, KOHCTPYKTVBHbIE
3MIEMEHTBI U pasmepbl

FOCT 8731 — 74 Tpyb6bl cTanbHble GeCLIOBHbIE ropsvefedopMHponaHHble. TexXHnYeckmne Tpebosa-
HYA

FOCT 9087 —81 dntockl CBAPOUHbIE MaBneHble. TeXHUYeCKMe yCnoBus

FOCT 9467 — 75 2neKTpoAbl MOKPbITbIE METaNIMYECKME ANA PYYHOM [yroBO CBapKu KOHCTPYKLU-
OHHbIX W TENIOYCTONYMBBLIX CTanei. Tunbl

FOCT 10157 — 79 AproH ra3oo6pasHblii 1 XXuAKuiA. TeXHUYecKne ycnoBus

FOCT 10705 —80 IpyObl CTasbHble 3N1eKTpocnapHble. TeEXHUYEeCKMe YCnoBus

FOCT 11533 — 75 ABTOMaTU4ecKas W nosyaBToMaTmyeckas ayrosas ceapka nog gnrocom. CoefmnHe-
HWA CBapHble Mo OCTPLIMU W TYMbIMU YriaMu. OCHOBHbIE TUMbI, KOHCTPYKTUBHbLIE 3/IEMEHTbLI U Pa3mepbl

FOCT 11534 — 75 PyyHas fiyrosas ceapka. CoefiMHeHNA CBapHbIE MO OCTPLIMU U TYMbIMK Yriamu.
OCHOBHbIe TUMbI, KOHCTPYKTUBHbIE 3/IEMEHTLI U pa3mepbl

FOCT MCO/TO 12100-2 — 2002 Be3zonacHoCTb 060pyAoBaHMs. OCHOBHbIE MOHATWSA, 06LWMe NPUH-
Lynbl KOHCTPYMpOBaHUA. YacTb 2. TEXHUYECKME NpaBuia u TEXHUYeCKne TpeboBaHuA

FOCT 14637 —89 (MNCO 4995 —78) MNpokat TONCTONMCTOBON W3 YINepoancToii cTanm 06bIKHOBEH-
HOro KayecTBa. TexHWYecKue ycrosms

[OCT 14771 — 76 Oyrosas cBapka B 3aWWUTHOM rase. CoefnHeHNa cBapHble. OCHOBHbIE TUMbI, KOH-
CTPYKTVBHbIE 3/IEMEHTbI U pasMepsbl

FOCT 14776 — 79 flyrosas cBapka. CoefjuHeHNs cBapHble ToueyHble. OCHOBHbIE TUMbI, KOHCTPYK-
TUBHbIE 3/1IEMEHTLI U pasMepbl

FOCT 18123 —82 LLlaii6bl. O6Lyme TEXHUYECKNE YCNOBUS

FOCT 19281 — 89 lMpoKaT M3 CTan NOBbILEHHOR NPOYHOCTM. ObLLMe TEXHUYECKME YCI0BUS

FOCT 22356 — 77 BonTbl W raitku BbICOKOMPOUHbIE U Wainbbl. O6LMe TEXHUYECKME YCI0BMS

FOCT 22727 — 88 MpokaT NMCTOBON. MeToAbl YNbTPa3BYKOBOr0 KOHTPOSIS

FOCT 23118 — 99 KOHCTPYKLMUK CTanbHble CTPOUTENbHblE. Ob6LLMe TEXHUYECKUE YCN0BUA

[OCT 23518 —79 [lyrosas cBapka B 3awWwnTHbIX rasax. CoefMHeHMs CBapHble Nog OCTPbIMU U TYMbI-
MW yrnaMu. OCHOBHbIE TWMbl, KOHCTPYKTUBHbIE 3MIEMEHTbI U pPa3mepbl

FOCT 25100 —95 'pyHTbI. Knaccudgukauus

FOCT 27751 — 88 HapgeXXHOCTb CTPOUTENbHBIX KOHCTPYKLMIA 1 OCHOBaHWIA. OCHOBHbIE MOOXKEHUS
no pacyety

[OCT 28870 —90 Ctanb. MeToAbl UCNbITAHWUA HA PaCTAXKeHWe TONCTO/IMCTOBOrO NPoKaTa B Hanpas-
NEHUWN TONLMHBI

FOCT 30188 —97 Lienu rpy3onogbeMHble KannbpoBaHHbIe BbICOKONPOUHbIE. TeXHUYECKME YCN0BUA

FOCT 30441 — 97 (MCO 3076 — 84) Llenn KOpPOTKO3BEHHbIE rPy30MOAbEMHbIE HEKaNMBPOBaHHbIe
Knacca npoyHoctn I(8). TexHMueckume ycnosus

CHwuM 2.01.07 —85* Harpysku v Bo3aeicTBus

CHwuIM 2.02.01 —83* OCHOBaHMUS 34aHNI N COOPYXKEHWIA

CHunM 11-7 —81* CTponTENLCTBO B CEMCMUYECKUX palioHax

CHwuIM 11-23 — 81* CTanbHble KOHCTPYKLUU

3 OnpegfeneHus
B HacTosLem cTaHfapTe npuMeHeHbl TepMuHbl no FTOCT EH 1070.
4 O6LuIMe NONoXKEHWS

4.1 O6wme TpeboBaHMs 6esonacHOCTM K obopyaoBaHuio  (KOHCTpykuusm) — no  [OCT
MNCO/TO 12100-2.

4.2 KOHCTPYKLMM JOMKHbI 06ecneumBaTb 6e3onacHyto cO0pKY, MOHTaX, Hanagky, aKcnayarauuio v
[EMOHTaX aTTPaKLMOHOB (TO eCTb 6e3 paspyLUeHns UK NOSABAEHUA HefoNyCTUMbIX AedhopmaLnii), coxpa-
HATb CBOM TEXHUYECKME XapaKTePUCTUKM NPU MHOFOKPaTHOM MOHTaXe U AeMOHTaxe (Npu nx Heobxoam-
MOCTK), 061a4aTb JOCTATOUYHOM XUBYYECTbHO.

CnpoeKTNpOBaHHble KOHCTPYKLMMN AOMKHbI ObITb TEXHONOTMYHBIMU B OTHOLLIEHUW COOPKM M eMOH-
TaXa, Npu Heob6X0AMMOCTU AOMKHbI ObITb NPUFOAHBIMU AN PErYINPOBAHNS TEOMETPUYECKUX Pa3sMepOoB,
KoTopble 06ecneynBaloT 6e30NacHOCTb IKCNIyaTaLm aTTPakLMOHOB.
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KOHCTPYKLUMW [OMKHbI MPOEKTUPOBATLCA TakUM 06pa3oM, UTOBbI B HUX He BO3HMKaNM OCTaTOYHble
aeopmauun npu 6e3aBapuiiHOl 3KcnayaTauMu aTTPakLMOHOB.

4.3 K 3HaunTe/IbHbIM MEeXaHW4YecK1M OMacHOCTSAM, pacCMaTpyBaeMbIM B HACTOSALLEM CTaHAapTe, OT-
HOCATCA CnefytoLime OCHOBHbIE MpejenbHble COCTOAHMUS, ONACHOCTb AOCTMXKEHNSA KOTOPbIX Npeaynpexaa-
eTcA MyTeM pacyeTa no MeTofy Mpefe/bHbIX COCTOAHWUIA: NAacTUYeCKune paspyLUeHmns, YCTanocTHble paspy-
LUEHNA. MOTeps YCTOMUMBOCTM (DOPMbI, MOTEPS YCTOWYMBOCTM MOMOXEHUS (MepBas rpynna npeaenbHbIX
COCTOSIHMIA), LOCTWXKEHWE MpeAebHbIX NPormboB 1 nepemMelleHnin (BTopas rpynna npeaesbHbIX COCTOSA-
HUIA).

O6Lme NpUHLMNLI 06ecneyeHns HaLeXHOCTN CTPOMTENbHBLIX KOHCTPYKLUUIA NPy pacyeTe No MeTody
npegenbHbIX cocTosiHuiA — no FOCT 27751,

4.4 Tlpn pacyeTe KOHCTPYKUWIA HEO6XOAMMO pasnyaThb CleaytoLime Buibl BHELLIHNX Harpy3oK:

cTaTnyeckas (MM KBasucTaTMyeckas) — BO3HMKAET OT MacCbl KOHCTPYKUMIA, CTauMoOHapHOro 06o-
pyAoBaHWs. NoAein Ha nnollagkax, NecTHULax, MPOXofdax, a Takke Beca ABMXKYLLMXCA YacTeld aTTpakLm-
OHOB C NOABMMW NPU CKOPOCTU UX ABWXeHMS go 3 m/c;

nepeMeHHas (B TOM ync/ie 3HaKOMepeMeHHas) —BO3HMKaeT OT MacChl ABVKYLLMXCS YacTel aTTpak-
LIMOHa;

OMHaMuueckas —BO3HUKaeT OT BHOPOAKTHBHOIr0 060pyA0BaHNs, HEYPaBHOBELLEHHbIX ABMKYLLMXCA
yacTeli MexaHW3MOB (B TOM 4KC/ie BO3MOXHOMO AebasiaHca BpallatoLLMXcs YacTeid) npyu paboTe Noabem-
HKOB;

yaapHas (B TOM yucne aBapuitHas) — BO3HUKAeT MPU Pe3KOol 0CTaHOBKE ABWXYLLMXCS YacTeil aT-
TPaKLMOHA. a TaKXKe Npy NMPOXOXAEHNN KOMeC TPAHCMOPTHBIX CPEACTB Yepes CThIKM U HEPOBHOCTU NyTW.

4.5 OCHOBHas Lieflb pacyeTa —He JOMyCTWUTb C ONpefeNieHHo 06ecnevyeHHOCTLH HACTYNIeHUs npe-
[eNbHbIX COCTOSHNIA NepBoi rpynmbl (cM. 4.3) nAn nepexoa 3a npeAebHble COCTOAHWS BTOPOW rPynMbl B
TEYEeHNe BCEro CpoKa 3KCnayaraumm aTTpakLMOHOB, a Takke B NPOLLECCe MX MOHTaXa W AeMOHTaxa.

4.6 PacueTHble MOJENN KOHCTPYKLMIA (B TOM YMC/e pacueTHbIe CXeMbl, OCHOBHbIE UCXOAHbIE AaHHble
[N pacyeTa) LO/MKHbI OTpaXkaTb PeanucTUYHble YCI0BUA paboThl aTTpakLMOHOB. Mpyu 3TOM HeobxoaumMo
YUUTbIBATL HaNpsHKeHHOe ¥ AeOpPMMPOBAHHOE COCTOSHMS, NMPOCTPAHCTBEHHYH paboTy KOHCTPYKLWIA,
npy He06X0AMMOCTU — reOMeTPUYECKYHO HENIMHEHOCTb, BO3MOXHbIE OTK/IOHEHUS TEOMETPUYECKMX pas-
MEepOB OT UX HOMUHAMbHbIX 3HAYEHW A 1 0COBEHHOCTW B3aMMOZEACTBUA 3EMEHTOB KOHCTPYKLMIA MexXay
cO060iA, C OCHOBaHMEM W C ABMXYLUMMUCA YaCTAMU aTTpakLuOoHa.

4.7 KOHCTPYKTUBHbIE CXEMbI [O/MKHbI 06ecrneumBaTb MPOYHOCTb, YCTORYNBOCTb, XKECTKOCTb U MpPO-
CTPAHCTBEHHYIO HEM3MEHAEMOCTb KOHCTPYKLMIA B LIe/IOM, & TaKKe UX OTAENbHbIX 3/1IEMEHTOB MPU MOHTa-
Xe, [leMOHTaXe W aKcnnyatauum.

Mpy NPOEKTMPOBAaHMM KOHCTPYKLUWIA cnegyeT NpeAycMaTpuBaTh Mepbl 418 UCKIKOUYEHUS pe30HaHca
371EMEHTOB KOHCTPYKLWIA.

4.5 KOHCTpYKUMM JO/MKHBI BbITh 3alULLEHbI OT KOPPO3UK. BCe KOHCTPYKLMM JOMKHbI 6bITh AOCTYM-
Hbl 415 HABMIO4EHUSA, OYNCTKN 1 OKPACKM, a TakKe He JOMKHbI 3aAepX1BaTh Bnary. 3aMKHyTble Npogum
KOHCTPYKLUW, KaK MpaBuio, AOMKHbI ObITb FEPX»ETU3MPOBaHbI.

4.9 Martepranbl 41 KOHCTPYKUUA W COeAVHEeHWI cnefyeT BbiGMpaTb B 3aBUCMMOCTM OT YCNOBWIA
aKcnayaTaummn, TeXHONOrMN U3rOTOBMIEHNS, YCO0BUA MOHTaXa U AEMOHTaXa aTTpaKLMOHa.

4.10 KOHCTPYKLUMK [LOMKHbI U3roTaBNMBaTLCS B COOTBETCTBUM € TpeboBaHuamu FOCT 231 IS.

AnemeHTbl KOHCTPYKLUUIA 1 AeTann COefMHEHNI, KPUTUYECKME B OTHOLLEHUM 6e30MacHOCTH, A0K-
Hbl ObITb JOCTYMHbI AN NPOBEAEHNS BU3Ya/IbHOr0 U UHCTPYMEHTANIbHOTO KOHTPOAS B MepUog 3Kcnyara-
LMK aTTpakuuoHa. Bug KOHTpONs v ero NepuoAMYHOCTb HEO6X0AMMO YKa3blBaTb B KOHCTPYKTOPCKOW LOKY-
MEeHTaLuM 1 3aTeM —B 3KCNyaTaLMOHHON JOKYMEHTaLMN.

4.11 OcHOBaHUA U PyHAAMEHTbI OMOpP aTTPaKLMOHOB AO/MKHbI PacCUMTLIBATLCA MO HECYLLEN Cnocob-
HOCTU 1 JgedopmMaTuBHOCTU B cooTBeTCTBMM ¢ CHHM 2.02.01.

YCTaHOBKa aTTPaKLUMOHOB Ha OMOPHbIe NAWTLI, CBOGOAHO YNOXEHHbIE Ha FPYHT (6echyHaameHTHas
YCTaHOBKa), [ONYCKaeTCs TOMbKO B TeX CyyasX, KOrja My4yeHUs v NPOCafKW TPYyHTA, BbI3BaHHblE €ro
npoMep3aHueM, He NpUBEAYT K HapyLIeHMAM B paboTe aTTPaKLMOHOB MM OTKa3aM 3/1EMEHTOB KOHCTPYK-
unid.

Mpn 6ecpyHAaMEHTHO YCTaHOBKe aTTPaKLMOHOB criefyeT NPOBOAMTL MEPUOANYECKUI KOHTPO/b 3a
BO3MOXHOI 0Cafikoi onop.
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5 Harpyskun n nepemeLeHuns

5.1 O6Lpme NonoxeHUst

5.1.1 lMopsgoK y4eTa Harpy3oK W BO3AEACTBUIA B pacyeTax KOHCTPYKLMIA aTTpakuvMOHOB — No
CHwuIM 2.01.07.

5.1.2 B 3aBMCMMOCTM OT MPOAO/MKUTENBHOCTY AeACTBUSA CNeayeT pasinyaTb NOCTOSHHbLIE, BPEMEHHbIE
1 0CObble Harpysku.

K NOCTOSHHbIM Harpy3kam OTHOCWTCSA BEC HeCyW WX KOHCTPYKLMIA, TPaHCMOPTHbIX CPeACTB, Via-
LIWMH. MEXaHU3MOB, WIIOMUHALUN N OPOPMUTENIbCKUX 3/1EMEHTOB.

K BPEMEHHBIM Harpyskam OTHOCATCS MPUIOXEHHbIE N3BHE U BO3AENCTBYHOLLME HA 3/IEMEHTbI KOHCT-
PYKUMM Harpy3Ku, KOTOpPble MOTYT MEHSATLCA MO BeJIMUMHE, HANPaBeHUIO Y MECTY MPUIOXKEHNS BO BpemMs
aKcnnyatauuy (rMpockonuyeckme, AMHaMUYeCKMe, OT MaccaxupoB, BETpPOBas, CHerosas, TemnepaTyp-
Has U T. n.).

HopmaTtuBHble 3HA4YEHUS MOCTOAHHbIX U BPEMEHHBIX Harpy3ok 0603HavaroTca cumBonamm Gk u Pk,
COOTBETCTBEHHO.

K 0cobblM Harpyskam crefyeT OTHOCUTb CeCMUYECKMe BO3LEACTBMSA, Harpy3ku OT CTOSIKHOBEHWIA
(ecnu CTONKHOBEHWE He AB/AETCS 3/1IeMEHTOM pa3BfiedeHUs), Harpysku, Bbi3blBaeMble HEMCMPaBHOCTbIO
UM NOMOMKOI 060pyL0BaHNS.

5.2 BeC KOHCTPYyKLWiA

52.1 Bec KOHCTPYKLMIA, TPaHCMOPTHbIX CPeACTB, MaluWH, MEXaHW3MOB, 3/1EKTPO06OPYA0BaHNS,
WNTIOMUHALMK U T. N. CNeyeT paccynTbiBaTb HA OCHOBAHUM CTaHAAPTOB, KOHCTPYKTOPCKOW JOKYMeHTauum
1 MacMnOpPTHbIX JaHHbIX 3aBOA0B-N3rOTOBUTENEN.

5.3 Harpy3ku oT nocetuteneii

5.3.1 MNpu NpoeKTUPOBaHNM KOHCTPYKLUIA aTTPaKLMOHOB, BK/IOUas MecTa A/ pa3MeLleHuns nacca-
XXVPOB, HEOOXOAMMO NPUHUMATL CleAyoLLMe 3HaYEeHUS HOPMATUBHbIX Harpysok:

- Ha Kaxgoro nocetutens ctapwe 10 neT: 0,75 KH - [na BCeX pacyeToOB Ha YCTalIOCTb M pacyeToB Ha
CTaTMYecKne Harpysku B aTTpakuuoHax, npefHasHavyeHHbIX Ans AByx u 6onee naccaxupos, 1,0 kKH —pana
pacyeToB Ha CTaTUYeCKMe Harpysku B aTTpakuMoHax, npegHasHaueHHbIX 4N OA4HOro naccaxmpa;

- Ha kaxgoro nocetutens so3pactom 10 net n meHee: 0,5 KH — s pacyeToB BO BCeX Chy4asx.

Mpy onpegeneHnn pacyeTHON Harpysku OT MOCETMTENen KOIPPULMEHT HaJeXKHOCTU NO Harpyske
coctanser = 1,35

5.3.2 Npy NpoeKTUpoBaHuM NOLAaA0K, HACTUIOB, NECTHUL, U T. M. HAa aTTPaKLMOHaX 1 B NOMELLeHU-
AX 3HaYEeHWS HOPMATMBHbIX HArpy30K OT MOCeTUTENeR cnefyeT NPUHUMaTbL B COOTBETCTBUM € Tabnuuen |.

5.3.3 ins obecneyeHns TpeGyeMoil NMPOLONbHON M NONEePeYHO XECTKOCTU TPUBYH M aHaNorUYHbIX
COOPY>XEHWIA C NOCAAOUYHBIMW UM CTOSYMMU MeCTamy MOMUMO BETPOBOI Harpy3ku B pacyeTax Heobxonu-
MO YUYMTbIBaTb FOPU3OHTANLHYHO HArpy3Ky, Le/iCTBYIOLLYIO Ha YPOBHE Mona B He6naronpusTHOM Hanpas/e-
HUW. 3HaYeHne TaKoi ropM3OHTaIbHON Harpy3ku LO/MKHO cocTaBnATh 0,1 3HaYeHMs BepTUKANbHON Harpys-
KW B COOTBETCTBMM C 5.3.2.

5.4 Harpysku oT ABWKYLLMXCA YacTeld

54.1 HopmaTuBHbIe Harpy3ku, LEe/CTBYIOLLME Ha KOHCTPYKUMW MPU MepeMeLLeHUN ABVDKYLLMXCS
yacTeil aTTPaKLMOHOB, 3aBUCAT OT BMAA MCMOMb3YEMOro NpuBoda (4BMraTeNlb NOCTOSIHHOIO TOKa, TPex-
(hasHbIli ABUraTeNnb NEPeMEHHOro TOKa, FMApaBINYecKWin NpuBog U T. n.). B obuiem Buae MycKoBble U
TOPMO3ALLMe CUMbl PACCHUTLIBAKOT MO PAKTUYECKMM XapaKTepucTuKam YCKOPEHUS U TOPMOXXEHUS NPUBo-
fa no gopmyne

B =ab(Ty +™mMP, 1)
roe B —cuna nycka / TOpMOXKeHUS;
ab — YCKOpEeHMe nycka / TOPMOXEeHUS;
mv — Macca ABWKYLLMXCS YacTen;
Ty —Macca naccaxmpos.

B cnyyae kpyrosoro gsuxeHusi B oopmyny (1) BBOAAT COOTBETCTBYHOLME napameTpbl. Heobxoanmo

TaKkKe yunTbIBaThb yAapHblid KoadduuneHT < no 5.9.1.

Ecnn  cKopocTb ABWXXEHMWS He NpeBblaeT 3 M/c, ANa onpefeneHns cunbl B gonyckaeTcs 3HaueHue
ab = 0,7 M/c%ecnn He TpebyeTca 601ee TOUHASA OLEHKaA.
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Ta6nuual—3HaueHUs HOPMATUBHbLIX HAarpy3oK OT MoceTUTeneli Ha MAOWALKWA. HACTWUAbI, NECTHWLbI U Ap.
371IEMEHTbI 3PE/INLLHBIX 1 PasB/ieKaTesbHbIX 06bEKTOB

3NCMeTbl KOHCTPYKUMIA 1 YCIOBUS -3KCTVTyaTaLym HopMaTunHoC 3HaueHVe Harpysku
BepTuKa/bHble Harpysku A

1 HacTunbl, NneCTHULbI, NNOWAAKKW, Tpanbl U . 1. B 06Lef0-
CTYMHbIX 30HaX 3.5 kH/m2
2 To Xe. HO ANs COCPeJOTOYEHHON Harpysku oT Kabnyka B
npejnosioXxeHuun, 4to B paguyce 30 cM OT MecTa MPUIOXKEHNUA

3roli Harpy3ku HUKaKoi Apyrovi Harpysku HeT 0.3 KH/cm2
3 To Xe. uTo B NyHKTe 1HacTosLleli TabmLbl, HO ECIN 0XU-

faeTcs 60/1bLWIONM HanbIB MNOceTUTeNen 5,0 kH/mM2
4 To Xe, 4TO B NyHKTe 1 HacTosiwel Tabnuubl, HO ANS1 30H.

HC AOCTYMHbIX 415 noceTuTenel 1.5 kH/M2 nnmn 1,5 kH/m
5 JlecTHMUbI (Harpyska, anbTepHaTUBHaA NyHKTam 1u 3 Ha-

cToAWel Tabnuubl. — BbIGUPAOT HauMeHee 61aronpUATHbIN

BapuaHT) 1 KH Ha ofiHy CTyMNeHbKy

6 CufieHbsa 1 MoMbl MeXAy (hMKCUPOBaHHbIMU psamn cufe-
HWiA (Harpyska, anbTepHaTBHaA MyHKTY 1, — Bbl6upaloT Hau-
MeHee 61aronpuATHBLIA BapuaHT) 1.5 KH/m

opu3oHTasIbHbIE Harpysku gk

7 OrpaxpgeHus, nepwuna, CTEHOBbIE NaHen MU T. M.:
- NPV OrpaXkfeHNn HaCTUI0B, pacCUUTaHHbIX Ha Harpysky Ho 0.5 KH/M — Ha BbIcOTe nepun,

nyHKTY 1 HacToswel Tabnmubl 0.1 KH/.4 — Ha NPOMeXyTOUHOW BbICOTe Mepun
- NPV OrpaXkAeHUN HaCTUIOB, PACCUMTaHHbIX Ha Harpysky HoO 1,0 KH/M — Ha BbICOTe Mepusl.

NYHKTY 3 HacTosiLLel Tabnmupl 0.15 KH/M — Ha NpoOMeXyTo4HOli BbICOTE NEpU
- NPV OrpaXkAeHUN HaCTUIOB, PacCUMTaHHbIX Ha Harpysky no 0,3 kKH/M — Ha BbicoTe nepus,

NYHKTY 4 HacTosALLen Tabamubl 0.1 KH/M — Ha NPOMeXYTOYHOW BbiCOTe Mepun

MpumMmcuanunc - [0 CTEHOBbIX NaHesieli NPW OTCYTCTBMU CMeLUasbHbIX NEpU 3HAUYeHUSI Harpy3oK,
yKasaHHble B NMYHKTe 7 HAcTosLel Tabnmubl, HE06X0AUMO NPUKIAAbIBaTb Ha BbICOTE MEPW/, HO He Bblwe 1.2 M.

5.4.2 Harpyskn oT yapoB ABVXYLUMXCS YacTell creflyeT pacCMaTpuBaTh KakK BPEMEHHbIE, CIM OHU
BO3HWKAIOT OT CTONIKHOBEHWIA, KOTOPble ABNAIOTCS 3M1eMEHTOM pasBfiedeHUs (Hanpumep, CTanKuBatoLme-
csl aBTOMOGUNN).

HopmaTnBHOE 3HauyeHWe 3KBMBANEHTHOW CTaTM4yeckol Harpysku F, H. nepepgatolieiics Ha KOHCT-
PYKUMIO NpU yAape ABUXKYLLMXCS YacTell aTTpakuMoHa 06 ynopbl, AonycKaeTcs onpeaensTs no gopmyne

F = lj, (2
rge v —pasHoOCTb CKOPOCTel Mexay [BVXYLLENCs Y4acTblo aTTpakLMOoHa W YNOPHbIM YCTPOINCTBOM B MO-
MEHT ygaapa, m/c;
M, — Macca ABMXKYLLEACA YacTy aTTpaKLuMoHa, Kr;
j —nopatnnBOCTb BAO/bL HANpaBieHWs yaapa yNopHbIX YCTPOCTB, NepefatoLLnx yaap oT ABMXKYLLENA-
CA YacTW aTTPaKLUMOHa Ha KOHCTPYKLMI0. M/H.
5.5 BeTpoBble Harpysku
5.5.1 BeTpoBble Harpy3kn Py fel/iCTBYHOLLME HAa aTTPaKLMOHbI, PacCcuuThbiBalOT No Gopmye

b =1+ %, (3)
roe WT —CpeaHss COCTaBnsAoLLas BETPOBOW HarpysKu;
W — nynbCaLuMoHHas COCTaBMAOLLAS BETPOBOW HarpysKu.
Mpy NPOEKTUPOBAHMM CMIOWHOCTEHYATBIX BLICOKUX U MPOTSXKEHHbIX aTTPaKLMOHOB, pa3Mepbl Ko-
TOpbIX Y/10BNETBOPSIOT YC/IOBUIO
11*1>10), 4

roe /| —nAAVHA WK BbICOTA COOPYIXKEHMS;
J —XapaKTepHblii pasMep MOMepevyHoro ceveHus,
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Heo6X0AMMO, KpoMe TOro, MPOBOAWTb VX MOBEPOYHbIA pacyeT Ha Pe3oHaHCHOe BMXPEBOE BO3GYXAEHME W
YUUTbIBATb BO3MOXHOCTb NOSBAEHWS B HMX a3POAMHAMUYECKUN HEYCTOMUMBLIX KONebaHnil Tuna ranonupo-
BaHWMs.

5.5.2 CpefjHIOK0 COCTaBNAOLLYH0 BETPOBOW Harpysku *, paccumTbiBaloT No gopmyne

"Tw wo.pA, (r)-c, (5)

roe Mo — pacuyeTHoe faaseHue BeTpa, Kla;
K, (1) —KO3(h(hMLMEHT, yUnTbIBAKOLWMNIA U3MEHEHWE CPEAHEro faBneHns BeTpa Mo BbicoTe (rge z —
BbICOTA HAZ NOBEPXHOCTLIO 3eM/n, M);
C —aspofuHamMnyeckunii KoaduuUneHT ga&TeHHSs, 1060BOr0 CONPOTUBAEHUS AN CUSTbl TPEHMA.
5.5.3 PacueTHOe faBneHne BeTpa *,p paccuuTbIBAKOT MO opMmyre

».p= K m*, (6)

roe ) —HOpMaTUBHOe AaBneHue Betpa (cM. CHuIM 2.01.07);
yNo — KO3(h(PULMEHT HALEXHOCTW MO BETPOBOW Harpyske; ylb= 14.

MpumMeyaHune — PacueTHoe JaBfieHne BeTpa wop B opmysne (6) cooTBeTCTBYET 50-ACTHCMY Mepuoay
NoBTOPSIEMOCTM CKOPOCTU BeTpa.

Kpome Tot0, 3HaueHune faBneHuns p AonyckaeTca yCTaHaB/MBaTb Ha OCHOBE CTaTUCTUYECKUX 06-
paﬁOTOK [laHHbIX 0 CKOPOCTAX BETPA, 3aPErnmcCTPUpPOBaHHbLIX HA MECTHbLIX METEOCTaHUMAX. B aToM ciyyae

Hop = 0,61Fap 10\ @

roe K p—ckopocTb BeTpa Ha BbicoTe 10 M Hag MecTHOCTbto Tuna J1. m/c (cm. 5.5.5), onpegeneHHas ¢
10-MWHYTHbIM OCPeAHEHVEM U C 5-N€THUM MEPUOAOM MOBTOPSEMOCTM.
55.4 KoahdhmumeHT ALF), yUuTbIBAOLWMIA N3MEHEHWE CPEAHENO faaTeHHS BETpa Mo BbICOTE T, pac-
CUMTBLIBAIOT MO hopmye

Mr) = MIO)-<r/10)*>« ®)

raoe Z — BbICOTa Haf, MOBEPXHOCTLIO 3eM/IN, M;
A (10), a, —napameTpbl, 3Ha4eHNs KOTOpbIX MpUBELeHbI B Tabnuue 2.

Tabnwuuya2 — 3HadyeHnsa napameTpoB A (10) u o,, ncnonblyembix B hopmyne (8)

Tuvin uecuiociu (cv. SSS)

MapaveTp
n B c
A (10) 1,00 0.65 0.40
0,15 0.20 0.25

5.5.5 Tunbl MECTHOCTU KNaccuULMpYIOT Crneayowmm ob6pasom:

A — OTKpbITble NobBepexbs Mopeid, 03ep, BOAOXPAHUANLL; MYCTbIHW, CTEMNW, NecocTenu, TYHAPa;

B — ropoAckve Tepputopuu, leCHble MacCuBbl U ApYre MECTHOCTW, PaBHOMEPHO MOKPbITble Mpe-
NATCTBUSIMU BbICOTON 6onee 10 M;

C —ropojckue paiioHbl C 3aCTPOIKOI 3aaHMAMK BbICOTOW 6onee 25 M.

Coopy)XeHue cynTaeTcs pacnonoXeHHbIM B MECTHOCTM JaHHOMO TUMA, eCNK 3Ta MECTHOCTb COXPaHA-
eTCS C HABETPEHHOW CTOPOHbI aTTpakLMoHa BbicOTON N < 60 M Ha paccTosHum, paBHoM 30 A 1 aTTpak-
LIMOHa BbICOTON J12 60 M — Ha pacCcTOSHWMW, PaBHOM 2 KM.

5.5.6 Mpn HasHa4yeHWn aaPoAMHaMUYECKUX KOIPPULMEHTOB HEOOXOAMMO MCMO/Mb30BaTh AaHHbIE,
npviBefieHHbIe B NPUNOXKeHUN b. B cryyasx, He nNpefyCMOTPEHHbIX NPUoXeHWeM b. fonyckaeTcs ucnosb-
30BaTh 3HAYEHUS a3POANHAMUYECKUX KOIDDULMEHTOB, NpuBeaeHHbIX B CHuMM 2.01.07, a Takxe B cnpa-
BOYHOW NnnTepatype.

5.5.7 OnpeaeneHne NynbCaLMOHHON COCTaBNSAIOLLEA BETPOBOW Harpysku

55.7.1 [elicTBMe ny/nbcalWii BEeTPOBOW Harpysku Ha 6aliHu BoicoToih A<50 M 1 Ha Koneca 0603pe-
HWA. YO0BNETBOPAIOLLME YCOBUAM:
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15;/ > 15/2); 2)5 75 m, 9

rfe Hop — pacyeTHoe fAaBneHue BeTtpa. Klla.
/, —uacToTa KonebaHuii No HM3LWeR M3rMbHoV cO6CTBEHHO opme KonebaHwuit, 'y, (cm. npuno-
XeHue b, pucyHok B.7),

D — gmameTp koneca, Mm.

[OMNyCcKaeTca NPMBOAWTL K 3KBUBANEHTHON CTaTUYECKOW Harpy3ke B COOTBETCTBMM C YKasaHUAMMW Mpuio-
XeHus b.

55.7.2 Ycunus n nepemeLleHns oT AeicTBuA Nynbcaluii BETPOBOW Harpy3ku, BO3HUKAKOLLMX
pakuuoHax, He YAOBNETBOPAIOLWMX YC/IOBUAM, MepedncneHHsiM B 5.5.7.1. a Takke TpeboBaHUAM
CHwuIM 2.01.07 (nyHKT 6.7), onpefenstoTcs B pesynbTaTe MX MNOAHOr0 AMHAMUYECKOro pacyeTa B COOTBET-
cTBUM C 111 B 3aBMCUMOCTM OT TWUMa, reOMeTPUYECKUX Pa3MepoB U POPMbI aTTPaKLMOHOB, a Takxke OT UX
ANHAMUYECKNX XapaKTepuCTUK (COBCTBEHHbIX Y4acToT 1 hopm).

B atrT-

5.5.8 KOHCTPYKLUNN JOMKHbI 6bITb paccunTaHbl Ha aKcnyaTaunto aTTpakKLMOHOB NPU CKOPOCTU BET-

pa He 6onee 15 m/c. BeTpoBble Harpy3ku Mpy ykasaHHOW CKOPOCTWM BeTpa B pacyeTax Ha yCTanocTb He
YUUTLIBAIOT.

5.6 CHeroBble Harpysku

5.6.1 CHeroBble Harpysku LO/MKHbI YYUTLIBATLCA B COOTBETCTBUK C TpebosaHusmu CHuI 2.01.07.

CHeroBble Harpysku He y4uTbIBalOT B CNEfYOLMX CyYasnx:

- ANA aTTPakLUMOHOB, 3KCMNyaTUPyeMbIX B CE30HbI, KOTAa BbiMafeHNe CHera ManioBepOATHO;

- 4N aTTPaKLMOHOB, Y KOTOPbIX KOHCTPYKLWS, YCN0BMA paboTbl UM MepOnpuATMS Mo 06CnyXmBa-
HUIO MpefoTBpaLLaloT 0ceflaHne CHera.

MpuMmeuaHune—B KayecTBe MeponpusATUIA N0 NPeAOTBPALLEHNIO 0CeAaHNS CHera MoryT 6bITb: 1CMO/b30-
BaHue 060pyfoBaHNA Ans 060rpeBa; BbINOSHEHVE 06LUMBKN W HATArMBaHMe ce TakMM 06pa3om, YTobbl UCKNOYanach
BO3MOXHOCTb HaKOM/IeHUs1 BOAbI.

MpeaycMOTPeHHbIE B aTTPaKLMOHE CPefCcTBa A1 YCTPAHEHWUSA UW OTPaHUYEHNS CHEroBbIX Harpy3ok
[OMKHBI ObITb OTPaXKEHbI B 3KCMyaTaLMOHHOW LOKYMEHTaLMW Ha aTTpaKLMOoH.

5.7 Harpysku oT cun nHepumm

5.7.1 Harpy3sku OT cun uHepumn (LEHTPOOEXHBIX, TMPOCKOMUYECKUX, KOPWOUCOBBLIX) AOMKHbI
YKa3blBaTbCA B CNyyae UX Hanuuus. MprmMepbl onpegeneHns Takmx Harpy3oK v pacyeToB HEKOTOPbIX BULOB
aTTpaKLMOHOB MpuBeAeHbI B NPUAOXKEHUN B.

5.8 Ocobble marpysku

5.8.1 Ocobble Harpy3ku OT CTONKHOBEHWIA AO/MKHbI YYUTbIBATLCS TOMBKO MPU pacyeTe 3/1eMEHTOB
KOHCTPYKLUMIA 1 UX KPenneHuin, NoABepraroLmxcs HenocpeaCTBEHHOMY BO3AEMCTBUIO CTONIKHOBEHWIA.

Harpysky OT CTONKHOBEHWS ClefyeT MpuKNnagblBaTb B CaMOi HebGNaronpusaTHOW TOYKE 3/1eMeHTa
KOHCTPYKLWMK, @ B pacyeTe HEOOX0AMMO YUMTbIBATb MAcCy NO/HOCTLIO 3arPy>EHHOr0 TPaHCMOPTHONO Cpej-
cTBa /n,, B KMnorpaMmmax. Ecnn cTONKHOBEHME MOXET MPOM30MTM TOMbKO MOA yrnom a i 90°, To cuny
CTONKHOBEHMA / B HHIOTOHAX paccuUMTbIBaOT No opmyne F - imdesina (rae g — yckopeHune cBO6OAHOIO
nagexus). MNpu 3ToM 3HaveHne F, NpUHMMaeMoe B pacyeT, JO/MKHO 6biTb He MeHee 0.3g-mag

5.8.2 Ocobble Harpysku 0T CeiCMUYECKNX BO3AEACTBUIA JO/MKHbI YUUTLIBATLCA MO TPe6OBaHWIO 3a-
Kasumka.

PacueT konec 0603peHns Ha CceiicMUYecKoe BO3AeENCTBUE CrefyeT NPOBOAUTL C YYETOM HOpPMAaTuB-
HbIX 3HAYeHWIA Beca KOHCTPYKLMM U MacCaXnpoB Mpu NOMHOW 3arpy3ke KabuHbl. [ns apyrux BuaoB aTT-
PakKLMOHOB pacyeT Ha CeMCMUYECKMe BO3AEWCTBMA CrefyeT MPOBOAMTbL A4/ YC/OBWIA, KOrAa aTTpakLMoH
He aKcnyaTupyetcs. PacyeTbl cnefyeT BbINOHATb B COOTBETCTBMU cO CHuMIM 11-7.

5.9 [ononHWTeNbHbIA yYeT yAapHbIX BO3AEACTBUIA 1 BUGPaLMM 3/1EMEHTOB KOHCTPYKLMIA, Hemocpes-
CTBEHHO BOCMPUHUMAIOLLIMX MOABVDKHbIE Harpy3Ku

591 B cnyyae, Korja B a/leMeHTax KOHCTPYKLUMM MOTYT BO3HWKHYTb YAapHble HAarpy3ku oT ABMXKY-

LLMXCA YacTeil (HanpumMep OT ABMXKEHUS MO PebCOBbIM CTbIKaM WM MO HEPOBHOCTAM, BO3HMKAOLLMM OT
abpas3vBHOro M3HOCa), HEOOXOAMMO YYWTbIBaEMbIE B pacuyeTe MOABWXKHbIE HArpy3ku (MOCTOSHHbIE WM
BPEMEHHbIE) YMHOXMNTb Ha yAapHbIi KO3(hhuymeHT = 1,2

Ecnun Bo Bpemsa Mpo6HbLIX NYCKOB aTTpaKLMOHa YCTaHOBMEHbI 3HAUNTENILHO 60/ee BbICOKUE yaapHble
HarpysKku, KOTOpble HEBO3MOXXHO YMEHbLINTL O PacHeTHbIX 3HAYEHU KOHCTPYKTVMBHBIMWU Mepamu, 3Ha-
yeHne KohuuUMeHTa 5 YBEAMUYMBAIOT A0 HEOOXOAMMOrO 3HaYeHWs W BbINOMHAKT HOBbIA MOBEPOYHbIN
pacuer.

Harpysku, BO3HMKaKOLMe NpW MycKe M TOPMOXEHUW, YYUTLIBAKOT B COOTBETCTBUM C 5.4.1.
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59.2 Mpn pacueTe 3M1eMEHTOB KOHCTPYKUMIA, HEMOCPeACTBEHHO BOCMPUHMMAIOLLMX MOABMXHbIE
Harpysku (Hanpumep, pefbCbl 1 XpebToBble 6anKn KatanbHbIX rop) IM60 MoABEPXKEHHbIX BUOGpaLun ns-3a
paboTbl BUOPOAKTMBHOIO 060pya0BaHUA (B TOM 4mMCie NMOABEMHUKOB) MAW ABWKEHWUS HeypaBHOBELUEH-
HbIX YacTeil MeXaHW3MOB, BCE HanpsHKeHWUS B 3TUX 3/IEMEHTaX, a TakKe B MOABMXKHbIX YacTsAX, AO/MKHbI
ObITb YMHOXEHbI Ha KO3(DULMEHT guHaMUYHOCTK ¢, = 1,2, yunTbIBalOLLMIA BUOpaLMIO paccUnTbiBAEMbIX
371eMeHTOB. IMpy HanMuMM AOCTATOUHbIX 060CHOBAHMNI KOAPPMLMEHT AUHAMWUYHOCTI MOXET ObITb YMEHb-
weH: 1,0 < 12

Be3 yueTa KOappuLMeHTa ANHAMUYHOCTU AOMYCKAETCA NPOBOAUTL PacyeT CneayoLmX 3eMEHTOB U
NpOBEPATH CMeAytoLiMe COCTOSAHMS: ONOPbl U Y3/lbl TEX 3/IEMEHTOB, MO KOTOPbIM MPOUCXOAMT Henocpes-
CTBEHHOE [BWKEHWe; AaBleHVWe Ha OCHOBaHue; fedopmauiu; YCTOWYMBOCTb MPOTUB MOTepn DOPMbI, a
TaKke MPOTMB OMPOKWAbLIBAHWSA U MPUNOAHUMAHNS.

B cnyvae Heo6xogumoCcTy cnefyet NpuHUMAaTh CreluanbHble KOHCTPYKTVBHbIE Mepbl, YMeHbLLAlo-
e BMOpaLMIO 3N1EMEHTOB KOHCTPYKLMM U Mpeaynpexjarolmne oT nonajgaHus Ux B pe3oHaHc.

5.10 PacyeTHble Harpyskv n KX coYeTaHms

5.10.1 PacueTHble Harpy3Ku OnpeaensitoT Kak MPoM3BeAeHne MX HOPMATMBHOMO 3HaYeHUs Ha KO3d-
(ULMEHT HaLeXHOCTM MO Harpyske Y, COOTBETCTBYIOLMIA paccMaTpMBaeMoMy MNpeaesbHOMY COCTOSHUIO.

5.10.2 PacueT KOHCTPYKLUW CNeayeT BbIMOMAHATL C YH4ETOM Hanbosiee HebnaronpusTHLIX COUeTaHWiA
Harpy3oK uin COOTBETCTBYIOLLMX UM ycunuin. CoueTaHns AOMKHbI YCTaHaBNMBATLCA W3 aHANN3a peasnbHbIX
BapyaHTOB O4HOBPEMEHHOTIO eiCTBUA HECKONbKMX Harpy3oK /15 pacCMaTpMBaeMOii pacieTHOM cuTyaumu
C YYETOM BO3MOXHOCTW NOSAATENHS Pa3/INUHbIX CXe.M NPUNOXEHNS BPEMEHHbIX HArpy3oK Wan npu oTCyT-
CTBMMN HEKOTOPbIX 13 Harpysok.

5.10.3 B 3aBMCUMOCTY OT Y4MTLIBAEMOr0 COCTaBa Harpy3okK cnegyet pasnuyarb:

a) OCHOBHbIE COYETaHMS HArpy3okK, COCTOALLME W3 MOCTOSHHbLIX W BPEMEHHbIX;

6) 0coOble COYMETAHUA Harpy3oK, COCTOSLME M3 MOCTOSIHHbLIX, BPEMEHHbIX U O4HOI M3 0COObLIX Ha-
rpy3oK.

5.10.4 OCHOBHbIe COYeTaHNs Harpy3oK LO/DKHbI pacCMaTpuBaThCsA B COOTBETCTBMU CO CEAYHOLWMMU
BbIPXKEHUAMU:

0°)

IYrcrO'k+XYirr'ki, n)
rae Y(C — KoahhuLMeHT HageXXHOCTM NO MOCTOSAHHON Harpyske;
y(( — K03(hhNLMEHT HaAEXHOCTM MO BPEMEHHOI Harpyske;

O\ — HOpMaTMBHOE 3HAYEeHUE MOCTOSHHOW Harpysku;

Py — HOpMaTMBHOE 3HauYeHWe BPEMEHHOW HarpysKu.

PacyeT KOHCTPYKLMIA aTTPaKLMOHOB CnefyeT NPOBOANTL HA OCHOBHbIE COYETaHWs Harpy3oK no Bbl-
paxeHusm (10) u (11). Mpwn 3TOM HEOOXOAMMO MUCMOML30BaTh 3HAYEHUS KOINPULUEHTOB HALEXHOCTU NO
Harpyske, ykasaHHble B Tabnuue 3.

Ta6nuwua3— 3HaueHns KOIPHULMNEHTOB HAEXKHOCTU HO Harpyske

YUmeneHHoe Homep nyHKTa

1InmeHOHAKME KO3 vmHelira OboLLavenmc 3HAuCHYE HACTOALLEr0 CTAHAAPT

Ko3athhuumeHT HageXXHOCTM NO MOCTOSAHHOM Harpyske Mo 1,35%; 11** 5.10.4
KoaththumneHT HafeXXHOCTU HO BETPOBOI Harpyske i+ 14 55
Ko3thpunumeHT HageXKHOCTM MO CHEroBOW Harpyske Ye 14 5.6
KoahhmumeHT HagexHoCTM Mo Becy naccaxupa (Hoce-

T™MTens) Y,, 135 531
KoahthmumeHT HafexHOCTU no ocoboli Harpyske Yi 1,0 5.10.6
KoahhnumeHT yaapHbIii @ ri2 5.9.1
KoahunumneHT gnHaMn4HoCcTn @ 1,0... 1.2 5.9.2

xTic; = 1,35 ucnonb3syeTcs 419 BbipaxeHus (10).

** 1k; = 11 ncnosib3yeTcs MpW MOBEPOYHbIX pacyeTax A/ OnpefefieHUst MOCTOSIHHbIX Harpysok OT Beca
KOHCTPYKLMK, KOrja no 5.2.1 3TOT BeC MOXET 6bITb JOCTATOMHO TOYHO ONpPeAesieH 13 YepTexeld. Mpu nepBoHayasb-
HOI pa3paboTke MPOeKTa KOHCTPYKLMU aTTpakLmnoHa Ana BblpaxeHus (11) pekoMmeHAyeTcsi mpuHumatb yu = 1,35.

8
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5.10.5 KOSqJ(*)I/IU'VIeHTbI HafeXXHOCTN NO Harpy3kam rnpu pacyeTe Ha yCTa/10CTb NPUHUMAKOT paBHbIMN
= = le
5.10.6 Ocobble coyeTaHus pacyeTHbIX Harpy3okK A0/HKHbl paccMaTpuBaTbCA B COOTBETCTBUN C Bblpa-
XXEeHnem:

XT<C *6K+XT»« [In+ J1>, (12)
roje  — pacyeTHOe 3Ha4yeHue 0C06ON Harpysku.
MpuueM Npu onpeaeneHnn 0cobbIX COYETaHWI PacUeTHLIX Harpy3oK MpUHUMaloT:
Do= YT «

CeiicMunyecKune BO3AECTBIS He CNeAyeT paccMaTpuBaTb B COYETAHUM C BETPOBLIMW Harpyskamu.

5.11 Mporunbbl, BbIrMbbl 1 NEPEMELLIEHUST

5.11.1 MpeaenbHble 3Ha4YEHNs MPOrM60B, BbITMOOB U NEpeMeLLeHNI 3NEMEHTOB KOHCTPYKLUW Npu-
BeAeHbl B NpUnoXxeHun T.

6 Martepuanbl Ans KOHCTPYKUUIA U coefuHeHWI

6.1 Tpu Bbibope CTan ANA KOHCTPYKUMIA HEOOXOLUMMO YUWTLIBATh XapaKTeEPUCTUKN MEXaHUYECKNX
CBOWCTB CTaneli (BpeMeHHOe COMPOTMB/EHME, MPeAen TeKy4yecTW, YAApHYK BSI3KOCTb, MAACTUYHOCTL),
XUMMWYECKUIA cocTaB, 06pabaTbiBaeMOCTb (CBapMBaeMOCTb, AeiOPMUPYEMOCTD).

B 3aBNCUMOCTM OT YCNOBWIA 3KCM/yaTalnn 31eMeHTbl KOHCTPYKLUMIA pasgenstoT Ha 3 rpynnel. Ctanm
[N 3NEMEHTOB KOHCTPYKLMiIA BbIOMPAOT B COOTBETCTBMM C Tabauuein O.1 npunoxenuns M.

6.2 ns cBapHbIX COEAMHEHWNI KOHCTPYKLMA NMPUMEHSIOT 3M1eKTPOAbl ANS PYYHOI LyroBOi CBapKm
no FOCT 9467. ceapouHyto npoBonoky no FOCT 2246, dntocbl no FOCT 9087, yrnekucnbiil ra3 no
FOCT 8050, aproH no MOCT 10157 — B COOTBETCTBMU C Tabnuuein .2 npunoxenunsa M.

MprMeHseMble CBapOYHbIE MaTepuasbl U TEXHOMOMMA CBAPKW LO/MKHbI 06ecrneynBaTb BpeMeHHOe
COMpPOTUB/IEHNE MeTanna LUBa He HUXXe HOPMATUBHOMO 3HAYEHUA BPEMEHHOIO COMPOTMBEHUSA OCHOBHOTIO
MeTa/INa, a TaKKe 3HaYeHMs TBepLOCTW, YAAPHON BA3KOCTU M OTHOCMTENLHOMO YAMHEHUS MeTanna cBap-
HbIX COEUHEHWIA, YCTaHOBMIEHHbIE COOTBETCTBYIOLLMMMN HOPMATUBHLIMU JOKYMEHTaMU.

6.3 [nsa 60NTOBbIX COEAMHEHWI CnefyeT MPUMEHSTb CTanbHble 60nThl U raiku no FOCT 1759.0,
FOCT 1759.4 n TOCT 1759.5, waiibbl - no MOCT 18123.

6.4 Ana NOABECOK NacCaXUPCKUX KabUH M Kpecen cneflyeT NMPUMEHSATb CTaslbHblE TPY30/H0LCKMe
kaHaTbl mapok BK 1 B no MOCT 3241 u ctanbHble uenn no MOCT 30188 n TOCT 30441.

[na oTTAXeK 1 BaHT CnefyeT NPUMeHATb CTa/ibHble KaHaTbl B cOOTBeTCTBMM co CHulM 11-23.

[na Hecywwmx aneMeHTOB KOHCTPYKLUWIA aTTPakKLMOHOB CNedyeT NPUMEHATb KaHaTbl A1ameTpoM ice
MeHee 4 MM.

Mpn COOTBETCTBYIOLLEEM TEXHUKO-3KOHOMUYECKOM 0B0CHOBaHMU AOMYCKaeTCH MCMOMb30BaTh KaHa-
Tbl W LENK, BbINyCKaeMble Mo APpYruM HOPMATUBHLIM [OKYMEHTaM, eC/in MOATBEPXKAEHO, YTO UX MeXaHW-
YecKMe CBOMCTBA He XyXe YCTaHOBJ/IEHHbIX BbllLeyKa3aHHbIMY CTaHAapTaMu.

Hecyuwjas cnoco6HOCTb KaHATOB U Lienei 4oMkHa ObiTb NOATBEPXKAEHA CepTUPUKaTaMu, MapKUpPOB-
KO/ M3roTOBWTENS UM UCMbITAHUAMMW, NPOBEAEHHbIMW B YCTAHOB/IEHHOM MOPSAKe.

6.5 XapakTepucTuku ctaneii, MaTepuanoB A1 CBapku, 60NTOB, KaHATOB U LieNeid, a Takke B CyYae
Heo6X0AMMOCTM [ONONANTEeNbHbIE TPe6OBaHNS K HUM CedyeT YKasbiBaTb B KOHCTPYKTOPCKOM AOKYMeHTa-
uun.

6.6 Pun3nyeckme XapaKTEPUCTUKU MaTepuasoB, NMPUMEHSEMbIX A1 KOHCTPYKLUUWA, — B COOTBET-
cteumn co CHulM 11-23.

6.7 PacueTHble CONPOTUBAEHMA MPOKaTa, FHYTbIX Npouneldi n Tpyb ANS pPasNnyHbIX BUAOB Hanps-
YKEHHbIX COCTOSIHWIA, OMpeaensoT no (opmynam:

- AN PaCcTKEHUA, CKATWSA 1 U3rnba NPUHMMAIOT MeHbLUEe U3 ABYX 3HaYeHUiA

»«l [ 7» vam Ru*o0” / UYm, (*3)

4NA cABuTa
-0.580Y/T™; (14)

- Ana CMATUA TOpLLeBOVI NOBEPXHOCTU MPU HaN4ynn NMPUroHKu

4-671 9
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*P=07/Tm. (15)

roe Ry, Ru — pacueTHble COMPOTMB/EHNS MPOKaTa PaCTSHKEHMIO, CXKATWIO, U310y, YCTaHOBNEHHble MO
npegeny TeKy4YecTW U BPEMEHHOMY COMPOTUBIEHUIO COOTBETCTBEHHO;
Jlp, R —pacyeTHble CONPOTUBAEHMS MNpOKaTa CMSATUIO TOPLEBOI NOBEPXHOCTU U CABUTY COOTBET-
CTBEHHO;

0’°1(0”2) —HOpPMaTMBHOE 3HaYeHWe MNpefenia TEKYYecTu cTanu;

of| —HOpMaTMBHOE 3HaYeHWe BPEMEHHOrO COMPOTMBIEHUS CTaNu;
YT — KO3(hUUMEHT HAAEXHOCTU No matepuwany, yt = 1.1.

3HaueHus cV(0o0.i) 1 0" cnegyeT NPUHUMATbL MO COOTBETCTBYIOLWMM HOPMATUBHBIM JOKYMEHTaM

Ha MOCTaBKy MpoKarta.
6.8 3HaueHs pacyeTHbIX COMPOTU&TEHUI CBApPHbIX U BONTOBLIX COEAUHEHWI ClefyeT MPUHUMATB MO
CHHIM 11-23.

7 TMpuHUMNbl pacyeTa KOHCTPYKLUIA aTTpakLMoHa

7.1 PacyeT KOHCTPYKLMIA HEOOXOAMMO NPOBOAUTL HAa Hambonee He6naronpuATHOE BO34eENCTBME Ha-
rPy30K C YY4eTOM WX BO3MOXHOIO IMHAMWUYECKOTO XapakTepa.

BnusHWe NOABMKHBIX YacTeli aTTpaKLMOHA Ha KOHCTPYKLMW CneayeT OnpeaensTh C Y4eTOM CKOpOC-
TV VX ABVKEHNS 1 Hambonee He61aronpuATHOrO PacnofioXeHus. ECin B KOHCTPYKLMM UMEKOTCS 3/1eMeH-
Tbl. HEPETYNIAPHO UCMONb3YyeMble MpK paboTe aTTpakLMOHa, HE0BXOAMMO NMPOBEPUTL, HE NPUBOAUT NN KX
OTCYTCTBUE K 60/1ee He61aronpUATHLIM YCNOBUAM Harpy>KeHUs.

7.2 PacyeTHble 3Ha4YeHWs CUJI, AENCTBYHOLMX HA KOHCTPYKLMM aTTPaKLMOHa, CredyeT onpesenstb
OTZEeNbHO ANA KaXJO0W Harpysku, ykasaHHOR B pasgene 5. MNpu pacyeTe 3/1eMEHTOB CT/IbHbIX KOHCTPYKLWIA
Ha MPOYHOCTb M YCTONUYNBOCTb HaMbBOMbLLINE HANPSHKEHNS B HAX B 3aBUCMMOCTM OT pacyeTHbIX Harpy3oK u
BO3/ENCTBUIA HE AO/MKHbI MPEBbILLIATbL PaCHETHbIX COMPOTUB/IEHUNIA CTaNN.

7.3 Bce hopmynibl 1 pacyeTbl 4O/MKHbI 0POPMAATLCA B MMCbMEHHOM Buge. CTOUHMKM hopMyn f0N-
XHbI 6bITb YKa3aHbl. BbiBeeHVe OpuUrnHanbHbIX GOpMyNn LOMKHO ObITb NPeACTaBNeHO Tak. YTo6bl 6bina
BO3MOXHOCTb NPOBEPKM UX NPABUNbHOCTK.

7.4 TMpn NpoBefeHNN KOMMNbIOTEPHBLIX PACYETOB NMPUBAVKEHHBIMY YNCIEHHBIMU METO4aMN MaTema-
TUYECKME MOJENN [O/MKHbI JOCTOBEPHO OTpaXKaTb NapamMmeTpbl KOHCTPYKLMKU U COOTBETCTBOBATL UCMONbL3Y-
eMOMY MporpaMmMHOMY CPeLCTBY.

Mpn ochopmneHUn pacyeToB JO/MKHA ObITb MPeAcTaBneHa UcYepnbiBarowWwas nHopmMauns, Kotopas
no3sonunna 6sl NPOaHaNM3NPOBaTb UCXOAHbIE AOMNYLLEHUS U KOHeYHble pesy/bTaTbl (MOHATHbIE PUCYHKM,
060CHOBaHNA MPUHATLIX ONYLWeHNA n/unu taiinbl B 06LLENPUHATLIX CTaH4apTax, CoAepXalline MaTema-
TUYECKMe MOAENN W MONYyYeHHble pPe3ynbTaThbl).

7.5 KOHCTpYKLMM aTTPaKLMOHOB BpaLLatoLLerocs Tuna AoMKHbI ObiTb paccUMTaHbl Ha CTaTUYecKue
HarpysKku 415 yCnoBWiA BHe 3KCMyaTalmun 1 Npy 3KCnayaTalyum ¢ MOAHOM U YaCTUYHOM 3arpy3koii. PacueT
KOHCTPYKLMIA HAa OAHOCTOPOHHEE 3arpy)XeHHE CriedyeT NPOBOANTb 15 Cyyasi, KOrja 3aHATbl MOCaA04HbIe
MecTa Ha 1/4 unun 3/4 nepumeTpa aTTpakLuMoHa.

7.6 Tlpn 0gHOCTOPOHHEN 3arpy3ke cuaeHuin Ha 1/6 nepumeTpa aTTpakLMOHa BpaljatoLerocs tmna
[OMKHa 6bITb NPOBEpPeHa YCTONUMBOCTL MOMOXKEHWS aTTpakLMoHa no 8.2. Mpu 3TOM ONpPOKMAbIBAOLL WA
MOMEHT, BbI3BaHHbI OAHOCTOPOHHEN 3arpy3Kkoii, He fO/MKEeH MPeBbIaTh CTabUNN3MPYIOLWEr0 MOMEHTA.

AHaNOrMyHyt0 NPOBEPKY Ha YCTONYMBOCTb NMOMOXEHWS HEO6XOAMMO BbINOMHUTL AN aTTPaKLMOHOB
C MHOFOMECTHbIMW TOHZO0MaMMN C PacCMOTPeHneM Hambonee He6GNaronpuATHOrO cny4vas — OLHOCTOPOH-
Hell 3arpy3Koii KpaiiHero cektopa roHgonbl.

7.7 Mpwn pacyeTe KOHCTPYKLMIA aTTpaKLMOHOB BpaLLaLLErocs TMa Heo6X0AMMO MPOBEPUTL UX CO-
NPOTHBTEHHE YCTa/IOCTW NPU OAHOCTOPOHHEN 3arpy3ke Ha 1/6 1 5/6 nepumeTpa aTTpakumMoHa. Mpu 3Tom
CUMTaeTCH, YTO OAHOCTOPOHHSAS 3arpy3Ka AeiiCTBYeT B TeUeHMe BCEro pacueTHOro YMcna LMKN0B Harpyxe-
HUS.

7.8 Bcnyuyae, ecnv B aTTpakLuMoHe NpefycMOTPEHO BpaLleHre B NPSMOM 1 06paTHOM HanpasfeHunsX,
06a HanpaB3eHHSs ABWKEHWUSA CNedyeT YUMTbIBATb NPY pacyeTax KOHCTPYKLMUN.
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8 PacueT KOHCTPYKLMIA Ha CTaTUUYECKNEe Harpysku

8.1 PacyeT Ha MPOYHOCTb M YCTOMYMBOCTbL (IOPMbI

8.1.1 PacueT Ha MPOYHOCTb M YCTONUYMBOCTb (DOPMbI CTASTbHBIX KOHCTPYKLMA 1 UX 3N1eMEHTOB BbINOS-
HaoT no CHulM 11-23.

PacueT cTa/bHbIX feTaneil MexaHM3mMoB, KOTOpPble OfHOBPEMEHHO BbIMOMHAT (PYHKLMU 3/IEMEHTOB
KOHCTPYKLMIA, MPOBOAAT MO TEM e MpasuiIam C OMpeAeneHNeM pacyeTHbIX COMPOTUBAEHWI NO (hopmy-
nam (13), (14) n (15).

8.1.2 MpocTpaHCTBEHHbIE CTEPXKHEBbIE KOHCTPYKLMW CNefyeT, Kak NpaBusio, PacCUnTLIBATbL KakK efuHbIe
NPOCTPAHCTBEHHbIE CUCTEMbI. MpW 3TOM pacyeTHble CXeMbl Y OCHOBHbIE MPeAMNOChUTKN pacyeTa fO/MKHbI
OTpaxkaTb [e/iCTBUTENbHbIE YCNOBUA PaboTbl KOHCTPYKLMIA.

Mpn npoBepke YCTOMYMBOCTW EAMHBLIX MPOCTPAHCTBEHHbLIX CTEPXHEBLIX CUCTEM C OMpeAeneHVEM
KPUTWMYECKUX CUN YMPYTMX UAeabHbIX CTEPXKHEN N0 MeToAy Jiinepa KOIP(PULNEHT HageXHOCTM No 06-
el YCTOWYMBOCTY Y*, AN pacHeTHON Harpysku JO/mKeH 6biTb He MeHee 1.3 (r,,£ 1.3). Mo pesynbratam
TaKUX pacyeToB AOMYCKAETCH ONPeAensTb PacHeTHbIE ANMHbI CKATbIX 31eMEHTOB. HennHeliHOCTb paccunThl-
BaeMbIX 3/1EMEHTOB ((hM3MYecKas U reomMeTpuyeckas) He [OMycKaeTcs.

8.1.3 Tpn OTKIOHEHNN NMPUHUMAEMOI PACUHETHOW CXEMbI OT AeACTBUTENIbHbIX YCNOBUIA paboThbl 3e-
MEHTOB KOHCTPYKLMW, a Takxke Mpu Hannmuuu Apyrux pakTopoB, He OTPaXEHHbIX HernocpeicTBEHHO B
pacyeTax, 3Ha4eHUs pPacyeTHbIX COMPOTUB/IEHUIA CeayeT YMHOXUTbL Ha KO3 (ULNEHTHI YCI0BUA paboThl
‘(.< . yCTaHOBNEHHbIE HA OCHOBE 3KCMEPUMEHTANIbHbLIX W TEOPETUYECKMX WUCCNE0BAHWIA.

[nsa pacyeTa HEKOTOPbIX 3/1EMEHTOB KOHCTPYKLMIA 3HaueHWs KO3((MLUEHTOB YE NpuBELEHbI B
CHwun 11-23.

8.1.4 PacyeT CTaTMYeCKO MPOYHOCTM KaHATOB W LIENelt BbIMOMHAOT, MCX0AA M3 CNeayrLero coot-
HOLLEeHUA:

(MuHumanbHoe paspbiBHoe ycunue! > (MakcumanbHas Harpyskal (KoagguuneHT HagexHocTm!.

Koath(hmumeHT HafexHocT AnA  Leneidl, WCMoMb3yeMbiX B OTTSXKKAaX W BaHTaX, NPUHUMMAOT
paBHbIM 4 (Y = 4); ANS KaHATOB, W3rOTOBMIEHHLIX M3 MPOBOMOK MapKMPOBOYHOW rpynnbl 1570 H/MM:
no FOCT 3241, y= 3,5.

HeobXx04MMO yuMTbIBaTb, YTO MOSIHOTA MCMO/b30BaHUS MPOYHOCTM KaHaTa 3aBUCWUT OT BUAa ero
KOHLLEBOr0 KpenieHus.

8.2 PacueT Ha YCTOMYMBOCTb MOMOXKEHNSA

8.2.1 MNpwu pacyeTe Ha YCTONYMBOCTb MONOXEHNS (OMPOKMAbLIBAHWE, CKONbXEHWE, MPUMNOAHUMAHNE)
KOHCTPYKLUMS JO/MKHA pacCMaTPUBaTbLCA KaK efyHas )ecTKas cuctema. pu aTom He [O/MKHbI YUUTLIBATHCA
BPEMEHHbIe Harpysku, 61aronpuaTHO anustoLLMe Ha YCTOMYMBOCTb NOMOXKEHMWS, Y NOCTOSHHbIE HArpy3Ku
OT Tex YacTeii KOHCTPYKLMM, KOTOpble He 3aKpenseHbl Ha Heli cTauuoHapHo. Mpu yyeTe 61aronpusTHO
anMAIOLINX NOCTOAHHBIX HArpy30K B pacyeT MPUHUMAIOT MX MUHUMA/IbHO BO3MOXHbIE 3HAUYeHUS.

B cnyyasx, Korga co6CTBEHHbIN BEC KOHCTPYKLMMW He obecrneymBaeT He06X0AMMYHO YCTONYMBOCTL ee
NONOXeHWA, cnefyeT NPUHUMaTb AOMNOMHUTE/bHbIE KOHCTPYKTWBHbIE Mepbl (MPOTMBOBECHI, aHKepbl W

8.2.2 MNpu onpeaeneHnn pacyeTHbIX Harpy3oK, AeACTBYIOLMX NPY ONPOKUAbIBAHUUN, CKOMbXEHUN 1
NpUNoAgHMMaHNKM, He06X0AMMO NMPUHMMATL CNeaytoLime 3HaYeHNs KOIPPULMEHTOB HaJEXHOCTU MO Ha-
rpyske Y0, W;, Y0 COOTBETCTBEHHO:

1) 6naronpuATHO [eCTBYIOLLME MOCTOSHHbIE HArpy3ku OT cobcTBeHHOro Beca —Y,0 = 1,0;

2) HebnaronpusaTHO [eiCTBYIOWME NOCTOAHHbIE Harpy3ku (Hanpumep, OT COBCTBEHHOro Beca) —
Jlo= n;
3) HebnaronpuATHO [AeNCTBYHOLME BPEMEHHbIE Harpysku (HanpumMep, BeTPOBble Harpysku) —
/In>= 13.

8.2.3 PacueT Ha yCcTOMYMBOCTb MPOTMB ONPOKUAbIBAHUS MPOBOAAT MO hopmysie

» (16)

roe Yio —KoappuuneHT HaLeXHOCTM No 61aronpusTHO AeCTBYIOLLEl Harpy3ke OT COGCTBEHHOrO Beca B
COOTBETCTBUM C 8.2.2;
M% — pacyeTHOe 3HauyeHWe CTabuaM3UPYHOLLEr0 MOMEHTA;
Y,, — KO3(PPULMNEHT HafeXKHOCTM MO He6NaronpuaTHO AENCTBYHOLWMM Harpy3kam B COOTBETCTBUU C
8.2.2;
JV/k —pacyeTHoe 3Ha4YeHne ONPOKMAbIBAIOLLETO MOMEHTA.
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8.2.4 PacueT Ha yCTOYMBOCTb MPOTMB CKONbXEHUA NPOBOAAT MO hopmyne

XYitrtU MY r. 4. <17>
roe Yflj— ko3thhmumeHT HageXHOCTH No 61aronpuATHO AeNCTBYIOLLEA Harpy3Ke OT COBCTBEHHOrO BeCa;
p —KO3((UUNEHT TPEHNSA; B COOTBETCTBUM C Tabnuueii 4;

A/ — pacyeTHOe 3HAYeHue BepTUKaIbHON COCTaBMALLEN HArpy3Ku;
YN — KO3 (PULMEHT HALEXHOCTW MO HeONAaronpuaTHO AeACTBYIOLWMM Harpy3Kawm;
H — pacueTHoe 3HauYeHue ropuU3OHTaNbHOW COCTABNSAIOLLENA HarpysKu.

Tab6nuuyad- 3HadeHns KoahhMLMeHTa TPeHUS pasIMyHbIX MaTepuanos, MPUHUMaeMble B pacyeTax Ha ycTolium-
BOCTb NPOTMB CKOSIbXEHNSA

HaHMcroHnmve KoaththLMeHT TPeHWs p Ay MaTeprasnoB TPYLLWXCA MOBePXHOCTel
vareprana [Jepeso Crarb BeToH FnuHa* CyrnmHoK* Mecok H rpaswii
[lepeso 0.4 0.4 0,6 0.40 0.4 0,65
Crasb 0.4 0.1 0,2 0.20 0.2 0.20
BeToH 0.6 0,2 0.5 0,25 0.4 0,65

* MnoTHble — cornacHo kKnaccugukauymm Ho MOCT 25100.

CneflyeT y4ecTb, UYTO €C/M OMOPbl MOABEPXEHbI BMGpaLUW, TO MOA ee BO3AEACTBMEM BO3MOXHO
ocnabnieHve CLUENEHUs MEXAY TPYLMMUCS NOBEPXHOCTAMU, OCOBEHHO MPY MasbiX 3HAUEHUSAX KO3I(hK-
LIMEHTA TPEHMS.

8.2.5 B cnyuae, Koraa TO/bKO CU/1 TPEHUS HEOCTATOUHO A/ 0GECTeYUeHNs YCTONUYMBOCTM NpOTUB
CKOJ/IbXEHWS!, KOHCTPYKLMIO HEOGX0AMMO [OMOMHNTENBHO 3allUTUTL OT CMelleHus. Mpy pacueTe Ha yc-
TOWYMBOCTb NPOTUB CKOMbXEHUS C YYeTOM AOMOSHUTENbHOTO 3aKPeneHus 3HaueHUs KoahhuuueHToB
TPEHWs, yKasaHHble B TabnuLe 4, AOMKHbI 6bITb YMHOXeEHbI Ha 0.7:

lyioOJp.yV+ZhSIY;/l, (18)

rae Zh — ropu3oHTanbHas CoCTaBNAOLWAs YCUNUA 0T JONOMHUTENBHOIO 3aKpeLureHms (cm. 8.2.7);
oCTaNbHble 0603HaYeHUs — no opmyne (17).
8.2.6 PacueT Ha yCTOWUMBOCTb NPOTUB NPUNOAHUMAHWSA NPOBOAAT NO opmyne

X yig Mar X ve "4, (19)
roe — KO3(h(DMUMEHT HageXXHOCTM NO 61aronpuaTHO AeCTBYHOLLEN Harpy3ke OT COGCTBEHHOTO BECa;

Na — pacueTHOe 3HaueHVe BEPTUKa/bHON COCTaBMAIOLLEN CTaBUNMN3NPYIOLLEN Harpy3KY;

Yh — KO3t pULUMEHTbI HAAEXHOCTU MO HEBMAronNpUsTHO AECTBYIOLWMM HarpysKam;

.V — pacueTHOe 3HaueHVe BEPTUKA/IbHOWM COCTABASIOLLE/ NPUNOAHUMAIOLLEN HArpysKu.
YUeT fON0MHUTENBHBIX KPEMIEHUIA NPOBOAAT M0 (hopMyre

XYIC/T*+  *X¥n (20)

roe Z, — pacyeTHOe 3HayeHMe BEpPTUKaNbHOW COCTaBNAIOLWLEl yCunmsa oT LONONHUTENbHOIO 3aKpenaeHms
(cm. 8.2.7).

8.2.7 Han6onee NpocTbiM CNOCO60M AOMOIHUTENILHOTO 3aKPenjeHnsi KOHCTPYKLUMMW aTTpakLMoHa ¢
Lienblo o6ecneyveHns YCTOMUMBOCTY MPOTUB CKOMBXEHWUSA M NPUNOAHUMAHUA CAYXMUT GannacT, npukpen-
NSIEMbI K onopam.

Mpn NpPoeKTUPOBAHMMN 3aKPENNEHWI C MOMOLLbI CTEPXKHEBbLIX U MHbIX aHKEpPOB, 3arnybnsemMbiX B
rPYrrT. HEOMpPeAeneHHOe COCTOSIHME FPyHTa 3aTPYAHSET TOYHYH OLEHKY Hecylleid cnocobHocTv Kpense-

HuiA. B npunoxeHun E npviBeAeHbl AaHHbIE MO ONPEeAEeNEHUI0 PacHeTHbIX Harpy30K U MPOEKTUPOBAHUIO
KPEenaeHnii ¢ NCNoMb30BaHNEM CTEPXKHEBLIX aHKEPOB.

12
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8.2.8 Mpy pasmelleHMN aTTPaKLMOHOB HEMOCPEeACTBEHHO Ha TFPYHTOBON MnoLWafKe Heo6XxoAumo
obecneynTb Takoe [aBfieHNe Ha FPYHT, KOTOPOE He BbI3bIBAET €r0 3HAYMTEbHON 0CafKU.

B cnyuae Heo6Xx04MMOCTH cneayeT NpesyCMOTPETb Mepbl MO YKPENJEHNIO FPyHTa WK YBENUYEHNIO
nnoLwany onvpaHnsa ONOPHbIX YacTeid aTTPaKLMOHOB. PacyeTHble CONPOTUBEHNS TPYHTOB NMPUHMMAIOT MO
CHwuIM 2.02.01.

8.3 OLeHKa XXeCTKOCTW 3/IEMEHTOB KOHCTPYKLMWN M UX NPEAESbHON rMBKOCTH

8.3.1 MMporunbbl, BbIrMGbLI 1 NEPEMELLLEHMS NPK pacyeTe KOHCTPYKLUMIA Ha XECTKOCTb A0MKHbI COOT-
BETCTBOBaTb TpeboBaHMAM 5.11

OnpegeneHne nporn6os, BbIFTMO0B 1 MEPEMELLEHMNI CnedyeT NPOBOANTL OT HOPMATMBHBIX 3HAYEHWIA
BPEMEHHbIX Harpy3oK B MPeAnonoXeHUW ynpyrux geopmauuii ctatn 6e3 ydyeta ocnabneHus ceuveHuis
oTBepcTMaMK AN 60NTOB.

8.3.2 PacueT Ha XeCcTKOCTb 3/IeMEHTOB, MOABEPKEHHbIX LLEHTPabHOMY CXXaTuto cunoi N. BbINOAHA-
10T No (hopmyne

0.0013/
1- 0.UTX-7<nsy) (21)

roe/ — BbIrMG 3nemMeHTa B CepefiHe A/INHbI;
| — AnuHa, nponer;
N — cxmmatowas cuna 0T HOPMaTMBHOIO 3HAYEHUS BPEMEHHOW Harpysku;

\ —ycnoBHas rnbkocts (X * XM?y /| E),

rge X —rubkocts (X=/.,/1),
E — moaynb ynpyrocTy,
/e{ — pacueTHasa g4nvHa,
| — paguyc MHepuMmn ceyeHus;
A —nnouwagb ceueHms 6pyTTo;
J1 — pacueTHOe COMpPOTMB/IEHWE NPOKaTa;
/v —npepenbHOe 3HaYeHe Bbirmb6a —cm. 5.11.

Mpn pacyeTe COCTaBHbIX CKBO3HbIX 3/1EMEHTOB B hopmyne (21) cneayeT npuHUMatb X* X*, rge

Xrf —ycnoBHas npueefeHHas rnbkoctb (Xd » X* Myl E), roe Xo — npusefeHHas rMoKoCTb).

8.3.3 PacueT Ha XeCTKOCTb 04HONPOIETHLIX 6aN0K (415 cnyyas UX LWapHUPHOro onupaHus) cnegyet
BbIMNOHATL MO hopMynam:
npy paBHOMEPHO pacrnpeAeneHHOW Harpyske g.

1*

f = 3845 S/u- (22)
npv cocpefoToYeHHoN cune F B cepeanHe nponeTta:
I W *n. (23)
roe/ —nporn6 6ankum OT HOPMATMBHOMO 3HAYEHWS BPEMEHHOW Harpysku;
Y — MOMEHT MHepLMK:
OCTa/IbHble 0603HayYeHns —no opmyne (21).
PacueT Ha XKeCTKOCTb KOHCOMeR cnefyeT BbINOHATL MO (hopMy/am:
npu paBHOMEPHO pacnpefefeHHoR Harpyske:
f=X7 0 (24)
Npy COCPefOTOYEHHON cuie P Ha KOHLE KOHCOMK:
25
[m&*/me ®)

rae /, — BbINET KOHCOMM;
OCTa/lbHble 0603Ha4YeHNss —no dopmyne (23).

3-671 13
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8.34 PacueT Ha >KeCTKOCTb 3/IEMEHTOB, MOABEPXEHHbIX ,qeﬁcmmo 0CEBOI CUNbI C U3rMBoM B O,D,HOVI
13 TNaBHbIX MIOCKOCTEN, cnefyeT BbINMO/IHATL MO cpoplvlyne

(26)

rge/ —npornb ToNbKO OT HOPMATVMBHOIO 3HA4YEHUS BPEMEHHOI MOMEPEYHO HarpysKu;
OCTa/ibHble 0603HayYeHnss —no gopmyne (21).
8.3.5 PacuyeT Ha )XeCTKOCTb 3/1EMEHTOB, NOABEPXKEHHBIX CXKATUIO C U3MMBOM B ABYX FNaBHbIX MIOCKOC-
TAX, CNeAyeT BbIMOMHATL Pa3fenbHO B KaXAoi M3 NNOCKOCTElN ¢ NPOBEPKOW pe3ynbTUPYHOLLEro Bbirnbal,
no copmyne

@7)

rae/ v/ —cCOOTBETCTBEHHO BbITMO B KaXKAOW M3 TNaBHbIX MAOCKOCTE OT HOPMATMBHOIO 3HAYeHUs
BPEMEHHOI Harpysku.

8.3.6 Kpome pacueTa 0oTAefIbHbIX 31emMeHTOB Mo 8.3.2 —8.3.5, cneayeT BbINONHUTL pacyeT Ha XKecT-
KOCTb KOHCTPYKLMW B LENOM Kak efUHON cucTeMbl No AehOPMUPOBAHHON CXeme B Mnpeaenax yrnpyrux
JechopmalLinii Ha fieiicTBME HOPMATMBHbLIX 3HAUYEHWI BPEMEHHbIX Harpy3ok. Onpejensemble Npu 3TOM ropu-
30HTa/IbHble MEpPeMELLEHNS /CUCTEMbI He AO/MKHbI NPEBbILWATh UX NPeAenbHbIX 3HAYEHWIA/, NpuHUMae-
MbIX B COOTBETCTBUM C TpeboBaHMsMM 5.11.

8.3.7 T'MbKOCTW 371EMEHTOB KOHCTPYKLUWA, Kak NpaBuo, He JO/KHbI MPEBbIATh Npefe/bHbIX 3Ha-
YEHWIA, YKazaHHbIX B MpUoXKeHnn XK.

9 PacyeT KOHCTPYKUMIA Ha ycTanocTb

9.1 OnemeHTbl KOHCTPYKLMIA, y3/bl W COEAMHEHWS 3M1EMEHTOB aTTPaKLMOHOB, HEMOCPEeACTBEHHO
BOCMPUHMMAIOLLME MHOTOKPATHO AelCTBYIOLLME MOABMXHbIE, BUOPALMOHHbIE W APYrOro BuUaa nepemeH-
Hble Harpysku C KOJIMYeCTBOM LMKMIOB Harpy>keHuint 6onee 104, koTopble MOrYT BbI3BaTb YCTal0CTHbIE
NMOBPEXAEHUS, CefyeT pacCUUTbIBATb Ha YCTaNOCTb.

9.2 Mpu pacyeTe KOHCTPYKLMIA Ha yCTanocTb CnedyeT yYuTbiBaTb BO3LEWCTBMA OT:

- MOCTOSIHHbIX HArpy3o0K, Bbl3blBAEMbIX U3MEHEHWEM MOOXEHNS KOHCTPYKLUUIA MpU ABUKEHUN;

- BPEMEHHBIX [ABWKYLLMXCA Harpy3oK:

- CUAbI TATU 1 TOPMOXKEHUS (MMMNYNbCHbIE BO3AENCTBUSA);

- Harpy3oK 13-3a BO3MOXHbIX CTOMIKHOBEHMWIA;

- LEHTPOOGEXHbIX CUA U KOPUOMUCOBBLIX CUI.

a TaKKe LOMONHUTeNbHbIe CWU/bl OT YAAPOB M KONebaHWs 3N1eMeHTOB, BOCMIPUHMMAIOLLNX HEMOCPeCTBEH-
HO MOABWXHbIE HAarpy3Ku.

9.3 PacueT Ha yCTa/ioCTb CfefyeT BbINOJHATH Ha AECTBUE HOPMATUMBHbIX 3HAYEHWU Harpysok, a
TaKKe C YYETOM yAapHbIX BO3JEACTBUIA 1 BUOGPaLUN 3/1EMEHTOB KOHCTPYKLMIA B COOTBETCTBUM C 5.9.

9.4 PacyeTHOe YMCO LMKNOB Harpy>XeHWin cnefyeT NpUHUMAaTh, UCX0AA M3 TOro, YTO MUHUMAabHas
CyMMapHas HapaboTka* KOHCTPYKLMi1 aTTpakLmoHa (pecypc*) fo/mkHa coctaBnath 35000 u. Yac HapaboT-
KN OMpegensieTcs Kak yac HOpPMasibHOW paboTbl aTTpaKLMOHa, BK/IOYAKOLEA MycK, COBGCTBEHHO PaboTy,
BbIK/IIOYEHNE aTTPaKLMOHa, a TaKKe MOCaKy — BbICaAKy noceTuTeneld, NPoAO/HKNTENbHOCTb KOTOPOIA
[0MmKHa 6bITb He 6oniee 50 % HapaboTku. Mepuofbl BpEMEHU, B KOTOPbIE aTTPaKLMOH He paboTaeT (Hepa-
60ume yachl, CE30HHbIE MEPEPbIBbl, BPEMS TEXHUYECKOrO OBCNYXMBAHUA W MEPEMELLEHNS), He LOMKHbI
BK/1OYATLCH B pacyeT 4yacoB HapaboTKu.

TeopeTnyeckmne pacyeTbl pecypca aTTpaKLoHa AOMKHbI ObITh MPeACTaBNEHbI B MPOEKTHON AOKYMEH-
Taumu. YKasaHHoe Bbllle TpeboBaHMe K pecypcy KOHCTPYKLMM NpefHa3HayYeHO TOMbKO AN MPOEKTHbIX W
NMOBEPOYHBIX PACYETOB Ha YCTaNIOCTb W He PacnpoOCTPaHAETCA Ha KPUTUYECKME B OTHOLLEHUW 6€30MacHOCTU
3aMeHsieMble KOMMOHEHTbI C OFpaHWYeHHbIM PECYPCOM.

MepeyeHb 3aMeHSEMbIX KOMMOHELTOB C OrpaHWYyeHHbIM PecypcoM W MEePUOANYHOCTb MX 3aMeHbI
[OMKHbI YKa3blBaTbCA M3rOTOBUTENIEM B 3KCM/yaTaLMOHHOM AoKyMeHTauun. Kpome TOro, A0/MKHbI 6biTb

* OnpefeneHne YepMNHOB «HapaboTka® u «pecypc» — Ho TOCT 27.002.
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yKaszaHbl Mognexative nepuoanyeckoMy OCMOTPY Y3/bl KOHCTPYKLMIA, ONacHble B OTHOLLEHWUW YCTanocT-
HbIX paspyLUeHWi, a TaKKe Pecypc KOHCTPYKLMIA aTTpakuMoHa.
9.5 PacueT Ha ycTasiocTb NPOBOAAT N0 hopmyne

(28)
roe aT™ —MaKCMasibHOoe Nno 3.6C0}'IIOTHOMy 3Ha4YeHNI0 HOMMWHaNbHOE HanpsXeHWe B pacCYMUTbIBaEMOM

3/1IeMeHTe-, BbIYNC/IEHHOE MO CEYEHUD HETTO,
—paCHeTHbIVI npenen BbIHOC/IMBOCTHU.

3HaueHne /9(), He QO/MKHO NpPEBbIWATb MEHbLLETO 3HAYEHWUs OAHOM U3 ABYX BENMUMH: 0" WK

0? 1.3.

B uenom pacyeTHbIli Npefen BbIHOC/MBOCTW 3aBUCUT OT CleaytoLmnx hakTopoB:

- BPEMEHHOIO CONPOTMB/IEHUS CTaNu;

- Tpynn 371eMeHTOB KOHCTPYKLMIA, npuBefeHHbIX B Tabnnue .1 npunoxeHns W:

- yncna UMKNOB HaNPsHKEHWIA;

- BiAa HanpsHKeHHOro COCTOSHUSA:

- KO3(h(hMuMeHTa aCMMMETPUN LUKNa HanpskeHuii p = ows/ ow, / (rae oTla w oltdK— cooTseT-
CTBEHHO MWHUMaNbHOE W MaKCMMasbHOe MO abCOMOTHOMY 3HAUYEHMID HaMpsHXKeHWs UMKMA; NpU pasHo-
3HAYHbIX HaNPSHKEHMAX KOIPPULUEHT aCUMMETPUMN LUKAA HanpsXKeHWI NPUHNMAETCS CO 3HAKOM «MWU-
HYC*).

3HayeHMe pacyeTHOro npefena BbIHOCAMBOCTM JKIL B 3aBUCMMOCTM OT XapaKTepUCTUKM LMKNA Ha-
NPSOHKEHNIA ONPeSeNstoT Kak NMPou3BeAeHne pacuHeTHOroO Npeaena BbIHOCANBOCTY NP CUMMETPUYHOM LiMK-
ne /,.,, n aktopa y(), 3aBMCAWEro oT KoahduumeHTa aCMMMETPUN UMKAA P U BMAA HaMpsHKEHHOrO
COCTOAHMA, N0 (hopmyne

**_*<.». V (29)
[nsa KonnuecTBa LMKNOB HanpsXXeHUs cBbile 2 ¢ 10b 3HaYeHUs /7, onpeaenstoT no GopMynam:
[N KONMYeCTBa LMKNOB 2  10/i< N< 4 « 10¥ *y(+(0.9+0,1p); (30a)
ans konuyectea LMknosN Z 4 - 106 N..i,* 4p+(0,8 +0,2p), (306)

roe  ,, — pacyeTHblli Mpefen BbIHOCAMBOCTU MPU CUMMETPUYHOM LMK/IE C KOMMYECTBOM HampsKeHui
[0 2+ 106 no Tabnuue 5.

Ta6nuyab —3HaueHMs PacyeTHOro Npegena BbIHOCAMBOCTY MPU CUMMETPUUHOM LMK/E HaNpsHKeHUi B 3aBUCH-
MOCTM OT ONpeaensoLL X 0CHOBHbIX (haKTOPOB

HaunmeHoBaHue 3HavyeHue
napameTtpa

HopmaTunBHOe 3Haue-

HUWe BPEMEHHOro CO-
NPOTUBNEHNA CTanu 370 520 Ot 370 go 520

paspbiBy <*, H/mxr

pynna 3nemeHTOB

KOHCTPYKUMIA no Tab- 1 2 3 1 2 3 4 5 6 7 8
nnue .1 npunoxeHuns
n

Konnyectso UMKNoOB PacueTHbIVi nNpegen BbIHOCAMBOCTU MPU CUMMETPUYHOM LIMK/E HanpsXXeHui
HanpskeHWiA: P« —14,.., H/mm1

Cs. 1- 10410 2+ 105 169.7 1358 1188 203,2 161,7 1293 168 150 126 90 54
Cs. 2- 10spo0 6- 105 142.7 114.2 100 163,8 130.3 1042 1188 106,1 89,1 63,6 38,2

CB.6* 10sg0 2« K* 120 % 84 132 105 84 84 75 63 45 27

3* 15
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OkoH4yaHue Tabmmupl 5
MpumMmeyaHune —/Ons rpynn 37eMeHTOB KOHCTPYKUMI 1. 2 1 3 N3 cTann ¢ BpeMeHHbIM CONPOTUBIIEHEM

paspbiBy 370 < 0" < 520 H/bIM’ 3HaueHua J1,—onpeaensitoT MHTEPNONSAUNEN.

[aHHble, HeobXoaMMbIe A5 ONpPeAeneHns KOMMYECTBEHHbIX 3HAYEHWI pacyYeTHOrO Mnpejena BbIHOC-
nmBoCTU No ¢opmyne (29), npuBedeHsbl B Tabnuuax 5 v 6: B Tabnuue 5 npefacTaBneHbl 3HadeHus /?,.,> ans
pasnnyHbIX TPYNM 3/1EMEHTOB KOHCTPYKUWIA; B Tabnmue 6 —3HaueHns gakTopa

Tab6nuuyab — PopMynbl ANs BblUMCIEHNS DaKTopa onpeaensioWwero npeses BbIHOCAMBOCTY 3/ieMeHTA

KoaphuunenT acummerpun yukna HanpseHHOe COCTOSHUE ®opMynbl ANA BLIYMCAEHNA (aKTopa
HanpsHXXeHWn p

O6nacTb 3HaKONepeMeHHbIX LIMK/I0B Ha- PacTtsxeHune 5
NpsHKeHniA Trip
n2
-1 SpsS 0O Cxartue
O651acTb 3HAKOMOCTOSAHHbIX LMK/0B Ha- PacTskeHwne 0.6-(0.6-'0" ;,, )p
NpsKeHni
0 <p< +|
1
CxaTtue

MpuHATbIE 0603HAYEHUS:
pacyeTHbI Npeaen BbIHOCAMBOCTYM 3/1eMEHTA KOHCTPYKUMKU paccmMaTpuBaemMoii Tpynnbl Npu CUMMeET-

pUYHOM umMKne (cm. Tabnuuy 5);

— HOpMaTUBHbIE 3HAYEHNA BPEMEHHOIO COMPOTUB/IEHNA pPaspbiBY CTa/ln 3/1IEMEHTAa KOHCTPYKUNN.

9.6 3HaueHMsi pacyeTHOro npedena BbIHOCAMBOCTM MPU AEACTBUM CABUFAIOLMX HAMPSKEHWIA st
CTa/lbHbIX 3/1EMEHTOB, CBAPHbIX LLUBOB, 6ONTOB, & TaKXe NPV CMATUK TOPLIEBOI MOBEPXHOCTM B 37eMEHTAX
GONTOBbLIX COEIMHEHWIA CNedyeT yCTaHaBNMBaTb MO COOTHOLLEHMAM, NPUBEAEHHbIM B Tabnuue 7.

Tabnuuya? — COOTHOLWEHNS ANst ONPefeSieHNs pacyeTHOro npedenia BbIHOC/IMBOCTU 3/1EMEHTOB KOHCTPYKUUI

Bul anemeHTa KOHCTPYKLMWiA CooTHOWeHNe ANA ONpeAeneHns pacyeTHOro npegena NbIMOCAUWNOCTH
CTtanbHoi npokat (OCHOBHOW meTasnn) n *<P] 3HaueHue Jlu)| NnpMHMMalOT no rpynne
o> “IJT 3/1eMEHTOB KOHCTpyKunin 1 (Tabnuua 5)
il
To xe.
—
QJ ~
CBapHble LBbI N HO rpynne KOHCTPYKUWA 4
BonToBble M KenaHble COeAMHEHMNS Toxe.
MHOrocpesHble Apip> " 2,0 HO rpynne KOHCTPYKUUA 3
BonToBble 1 KnenaHble COC/IMHCHUH Of- b *» - o06irg To xe.
HOCpe3Hble HO rpynne KOHCTPyKuumii 3

16
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OKoHuYaHve Tabnmupl 7

MpuHATbIE 0603HaYeHUA:
— pacyeTHbIli Npefen BbIHOCAMBOCTU NPU CLABUTE;
J1,,p, — pacyeTHbIN Npeaen BbIHOCAMBOCTU NPU PacTSXKEHUU;
&,Bp) — pacyeTHbIN Npegen BbIHOCAMBOCTY NpU cABure 601TOB (3aKNeMoK);
J1IrM — pacueTHbI Npefen BbIHOC/MBOCTM NPU CMSTUU TOPL,EBOA NOBEPXHOCTMU.

9.7 PacueT Ha ycTanocTb NpU AeACTBUM CMOXHBIX HANPSHKEHUIA NPOBOAAT No opmyse

(€Y

roe MO0y — HOpManbHble HaNPsHKeHWs B HarmpaBneHWN OCeli X 1'Y. AeliCTBYIOLLME B pacCUNTbIBA-
EMbIX 3N1eMEHTax;
n )1 —3HauyeHWs pacyeTHOro npejena BbIHOCAUBOCTY MNpW COOTBETCTBYHOLLMX HOPMaSbHbIX
HanpsHXeHusXx;
19, n | H|(111 —abcontoTHbIe 3HAYEHNSI pacyeTHOro Mpejenia BbIHOCAMBOCTM MPU COOTBETCTBYHOLLMX
HOPMasbHbIX HaMpsXXeHUAX;
T — HanpsXeHus capura, LEeNCTBYIOLLME B PACCUNTLIBAEMOM 3/1IEMEHTE;
AN, — pacyeTHbI Npegen BbIHOCAMBOCTU NpU caBure.
9.8 1na 3neMeHTOB KOHCTPYKLWIA, COEANHEHNI 1 AeTanei, Npoweawnx MexaHM4ecKyo 06paboTky
Ha METa/INIOPEXYLLMX CTaHKaxX, 3HaYeHNs pacyeTHOro npefena BbIHOCAUBOCTW CedyeT onpeaensTsb C yye-
TOM CnegyoLmx (pakToOpoB: KOHHEHTPATOpa HanpsKeHWiA, MacluTabHOro (hakTopa, YMCTOTbl MOBEPXHOC-
T, a TaKXKe YC/TOBWIA 3KCnyaTauuu v CTeNeHW OTBETCTBEHHOCTU.
HanpsXeHHOe COCTOSIHWE B 3/MeMeHTax KOHCTPYKUWIA W [JeTaneil onpegenstoT B COOTBETCTBUW C
06LMMM NPUHLMNAMKN pacyeTa HanpsHKEHWA.
9.9 PacyeT MexaHM4yeckn 06paboTaHHbIX feTaneil Ha YCTanocTb NpoBogaT no dopmyne (28). Pacuer-
Hblli Mpefen BbiHOCAMBOCTY feTanein (D) Ans KonnuecTsa UMkoB 5« HY onpegensoT no gopmyne

32
Pi-*u-*d «Prf'" Yur Y.~ (32)

rae 4%  HopmaTVBHbIA Npeden BbIHOCAMBOCTM MaTepuaia AeTaad Mpu  CUMMETPUYHOM  LMKe

(s, = 05a1);

P. KO3 PULMEHT, YUNTLIBAIOLLMIA KOHLEHTPALMIO HanpsXXeHnid (onpefensioT Mo rpagukam,
npuBefeHHbIM Ha pucyHkax N1 — .6 npunoxexnus W);

K KO3 PULMEHT, YUNTbIBAIOLLMIA YNCTOTY 06pabOTKM MOBEPXHOCTU feTann (CM. PUCyHoK .7

npunoxexus W);

K KO3 MLMEHT, YUMTbIBAIOLLMIA MacLUTabHbIA hakTop (CM. pucyHoK W.8 npunoxenus W);

Puq KO3((MLMNEHTbI, yUYMTbIBAIOLIME HAMYME YAAPHBIX U BUOPAUHOHMbIX HArpy3oK (CM. monpas-

nen 5.9);

i KO3(h(MLNEHT SONOMAHUTENbHOW FapaHTUM HepaspyLIMMOCTU, PaBHbIA 2,2;

i KO3(PULMEHT, YUNTbIBAIOLLMIA OTBETCTBEHHOCTb COEAUHEHNS H €ro LOCTYMHOCTb ANA KOHT-
pons; 3HadeHus ywvl npuBefeHbl B Tabnuue §;

% thakTop, 3aBUCALLMIA OT KO3 pULMeHTa acCUMMeTpUKN Lukna p (onpegenstoT no gopmynam
Tabnuubl 6, COOTBETCTBYIOLLMM COCTOSHUIO «PacTsKeHNe»).

6-671 17
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TabnuuyasS— 3HaueHNst KOIPMULMEHTA HAAEXKHOCTU YM MPU pacyeTax Ha YCTanoCTb, YYUTLIBAIOLLEro OTBET-
CTBEHHOCTb COEUHEHUS U €r0 AOCTYMHOCTb A/t KOHTPOS

3HaueHue le Konu

,Etﬂ>1TCCIbAm KOHTpONSs

oiKai nc npuBOANT K 0TKas npueoanT o!ka* NpuMBOAMUT K paspyuwc
0CTaHOBKe aTTpakuMOHa K 0CTaHOBKe aTTpaklyMoHa HWIO KOHCTPYKLUMMN
AeTanb focTynHa ANA KOHT-
ponsa Tmr“ 1,0 ™mr”  1*2 ™Muw 1,2
AeTanb He JocTynHa AnNa
konTponA 12 W 1,3 ™* 15

3HayeHne BennuMHbl R(iti He [OMKHO NpeBbIlaTh MEHbLUEe 3HayeHWe OAHOW W3 ABYX BENYWH:
nan ©H/1,3.

9.10 PacueT Ha ycTanocTb NOABECOK NACCAXMPCKUX KaOWH 1 Kpecen M3 CTa/ibHbIX KaHaToB, U3roToB-
NEHHbIX 13 NPOBOMOK MapKMpoBoYHoi rpynnbl 1570 H/Mm’ no FOCT 3241, NpoBOAAT C UCMOMb30BaHNEM
3HaYeHWii npefena BbIHOCAUBOCTYW, NPUBEAEHHBIX B Tabnuue 9. MNpu NpUMeHeHWN KaHaToB W3 MPOBOJOK
MapKMpPOBOYHOW rpynnbl Bbilwe 1570 H/MM’ aKCTpanonsaums 3HaueHuin npegena BbIHOCAUBOCTW, NpuBe-
[eHHbIX B Tabnuue 9. He AOMYCKaeTcs, W 3TV 3HaYeHWs CnegyeT OnNpefenaTb OTAenbHO. [na pacyeTa Ha
YCTaloCTb CTa/IbHbIX Liereli npefesn BbIHOC/IMBOCTY OMPEAENAtoT N0 MUHUMaNbHOMY Pas3pbiBHOMY YCWUINIO
C UCNO/b30BaHNEM KOI(PMULMEHTA HALEXHOCTN Y = 6.

Tab6nwuuya9 —Trlpegen BbIHOCAMBOCTWM KaHaTOB ANS OTFSHKCK W BaHT (KaHaTbl W3rOTOBMEHbl W3 OTAENbHbIX
NPOBO/IOK MapKMPOBOYHOM rpynnbl 1570 H/MMm:)

Avamelp KaHaTa, MM Mpepen nuHOCAMNACTM NPONONOYHLIX KaHaTOB. H/mmj
Or 4p0 5 BKOY. 540 + 67 p
CB. 5 «20 . 337 +270 p
« 20 « 30 . 270 + 337 p
« 30 « 40 . 202 + 405 P
p— koadbdunuynent acummetrpun LUK Hanpax eHnit.

10 PacyeT 1 KOHCTPYWMPOBaHWE COeAMHEHWIA

10.1 CoeanHEHMNS 3NEMEHTOB KOHCTPYKLMIA criefyeT NpoeKT1poBaTh B COOTBETCTBMM c0 CHuMIM 11-23
C y4eTOM TPe6OBaHWiA, N3N0XEHHbLIX B HACTOSLLEM pasgerne.

10.2 CeapHble coegnHeHNS

10.2.1 Mpw geicTBUM Ha CMapHOe COeAMHEHWe NPOLO/ILHONM CUMbl pacnpenenieHne HanpsHXXKeHWin no
[J/IMHe CBapHOTO LWBa cnegyeT NPUHNMAaTb PaBHOMEPHbIM.

10.2.2 IMpw geiicTBAM Ha cBapHOe COeAMHeHMe M3rnbatoLero MoMeHTa pacnpejeneHvie HanpsXXeHui
no ANNHe CBapHOrO LWBa ClefyeT NMPUHWMaTL MPOMOpPLMOHaNbHbIM PAaCCTOSHUIO OT LieHTpa TAXKEeCTH Co-
eINHEeHNA 0 PacCMaTpMBAEMOro CeYeHUs LUBa.

10.2.3 CBapHble LBbI NpW OAHOBPEMEHHOM [AEACTBMM MPOLO/LHONA CUMbl U MOMEHTA CredyeT pac-
CUMTHIBATb Ha PABHOAENCTBYIOLLYIO HaNPSXXEHWUIA, BbIYMCIEHHbIX OT NPOLOMbHOW CWbl U MOMEHTA.

10.2.4 TMpw pacueTe cBapHbIX LIBOB [OMYCKaeTCA HE YUUTbIBATb IKCLEEHTPUCUTETHI, BO3HUKAIOLLME B
COEIMHAEMBIX 3/IEMEHTaX W 3aBUCALLME OT WX TONLUHHBbI.

10.2.5 CTbIKOBbIE COEJUHEHUNA CNefyeT pacCuUMTbIBaTb Ha MPOYHOCTL B Mpefenax ynpyrux gegopma-
LMIA C y4eTOM pacyeTHbIX COMPOTMBIEHWUIA 41 CTbIKOBbIX CBAPHbIX COEANHEHWIA.

B CTbIKOBbIX LLUBaxX Npu OAHOBPEMEHHOM [EACTBUM HOPMa/IbHbIX 1 CPe3bIBAOLLMX HANPSXEHWNA Heo6-

X0AMMO NPOBEPATb NPUBEAEHHbIE HaNPAXEHUA, YUUTbIBalOLWME CBA3b MEXAY KOMMOHEHTaMN HanpsaXeH-
HOro COCTOAHUA LUBa.

1
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CTbIKOBbIE LLUBbI PACCUMTBLIBATL HE CMELYET, eC/M PacyeTHble CONPOTUBNEHNUS OCHOBHOIO MeTana v
MeTanfa LBa OAMHAKOBbI, a CBApKa BbIMOMHEHA C MOJMHbIM MPOMNaBNeHVeM, KOHLbI LIBOB BblBEAEHbI 3a
npegenbl CTblka ¥ NPeAyCMOTPEH CNIOWHON KOHTPO/b MepaspyLUaoWHMU MeToAaMu.

10.2.6 CBapHble Yr/oBble LUBbI HEOHXOAMMO paccyMTbIBaTb Ha cpe3 (YCMOBHLINA), Kak npaBuio, no
pacyeTHbIM CEYeHNsM MeTa/1a LLBa C Y4eTOM CBapUBaeMbIX CTaseld, CBapOYHbIX MaTepUasioB, TEXHOAOM N
CBapKM 1 MOMIOXKEHUA LLBA.

CBapHble COeANHEHNS C YIIOBbIMI LWBAaMU NPY 0HOBPEMEHHOM AEliCTBMM CPe3blBaOLLMX HaMpPsKe-
HWI1 B [BYX HamnpaBneHWsX, Kak NpaBuso, cefyeT paccumTbiBaTb Ha PaBHOLEMCTBYIOLLYIO 3TUX Hanpske-
HWIA.

10.2.7 OCHOBHble TWMbl, KOHCTPYKTWUBHbIE 3/1EMEHTbI 1 pa3Mepbl CBApHbIX COEAUHEHWIA AO/MKHbI
COOTBETCTBOBaTbL TpeboBaHusM MOCT 5264, MOCT 8713, TOCT 11533, NOCT 11534, TOCT 14771,
FOCT 14776. TOCT 23518.

10.2.8 PacyeT M KOHCTpPyMpOBaHWe CBapHbIX COeAWHEHWI crnefyeT BbINOMHATL B COOTBETCTBUU C
TpeboBaHMAMU NpunoxeHus K.

10.3 BonToBble coeaNHEHNS

10.3.1 BonToBble COEAUHEHUSA CneayeT pacCyMTbIBaTb Ha pacTsXKeHue U cpe3 60MTOB M Ha CMATHE
COEAMHSAEMbIX 3/1EMEHTOB.

PacueT Ha pacTsXeHue 60MTOB C/ieflyeT BbIMOHATb MO CEUEHUNHD «HETTO* BonTa.

10.3.2 Mpw geliicTBUM Ha GONTOBOE COEAMHEHME NPOLOLHON CUAbI pacnpefeneHne 3aToi CUbl MexX-
Jy 6ontamu, Kak npaswno, crefyet NpuHUMaTh PaBHOMEPHBIM.

10.3.3 Mpu geiicTBUMM Ha 60NTOBOE COEAUHEHUE U3rMBatOLLEr0 MOMEHTA pacnpefeneHne yCunuii Ha
60nTbl cnegyeT NPUHNMATL NPOMOPLMOHANBHO PACCTOSAHUAM OT LieHTpa TAXKEeCTV CoeMHEeHNS 40 paccmaT-
pvBaemoro 6onra.

Mpu geAcTBMN MOMEHTA B NIOCKOCTW COEAVUHEHUS pacyeT CredyeT BbINOMHATL Ha cpe3 60NTOB 1 Ha
CMATUNE COEAMHSEMbIX aNeMeHTOB. Mpy AelicTBUM MOMEHTA B NIOCKOCTU, NEPneHANKYNAPHON NI0CKOCTM
COe/iHEeHWS, BONTbI CefyeT paccunTbiBaTb Ha pacTsSXKeHue.

10.3.4 BonTbl Npy OAHOBPEMEHHOM AEACTBUM NPOAO/LHONM CU/bl 1 MOMEHTA CNeayeT paccuuThbiBaTb
Ha paBHOAENCTBYIOLLEE YCUME.

10.3.5 bonTbl, noagepraroLLinecs OLHOBPEMEHHO CPe3y W PacTAXKEHUIO, CNeflyeT paccyMTbiBaTh Kak
npy pasgesibHOM, TaK M COBMECTHOM [e/iCTBUM YKaszaHHbIX CUI0BbIX (haKTOPOB.

10.3.6 PacyeT Ha NPOYHOCTb COEAMHSEMbIX 3/1EMEHTOB, OCNabneHHbIX OTBEPCTUAMW Ans 6GOMTOB,
cnefyeT NPOBOAWTbL: MPU AUHAMUYECKMUX U NEPEMEHHbIX Harpy3kax — Mo Naowann cevyeHus «HeTTo* [,;
npy CTaTUYECKMX Harpyskax — No Mowanu cedeHus «bpytro* J1, ecnm A,,2 0,85 A, nam no ycnoBHoi
nnowaam At = 1,18 An ecnm An< 0,85 A.

10.3.7 Pe3bba 601Ta, paboTatoLlero Ha cpes, JO/MKHA HAX04MTbCA NHEe NakeTa CoeANHSAEMbIX 3/1eMeH-
TOB.

10.3.8 ins 601TOB cnefyeT npefycMaTpynBaTb Mepbl NPOTUMB CaMOOTBMHYHBAHMS.

10.3.9 PacueT u KOHCTPYMpOBaHWe OGOMTOBbIX COEAVUHEHWI CnefyeT BbIMONHATL B COOTBETCTBUM C
TpeboBaHMAMUN NPUNOXKEHUS J1.

10.4 ®PPUKUMOHHBbIE COEANHEHNS

10.4.1 OceBoe ycunme HaTsHXKeHWs 60N1Ta BO PPUKLUOHHOM COEAMHEHWI CneayeT NPUHUMATh B 3aBU-
CYMOCTW OT XapaKTepPUCTUK MeXaHNYECKMNX CBOWCTB CTann BGONTOB M NMOWAAN CeYeHMs «HETTO* 6onTa.

10.4.2 ®PUKLNOHHbIE COEJMHEHUNS, KaK MPaBuUo, CnefyeT pacCuMTbiBaTb B NPeANONOXKeHUN nepe-
[aun yeunuin TpeHnem Mo CONPUKacaroLwmmes NiIoCKOCTAM COeUHAEMbIX 3/1IEMEHTOB.

PacnpefeneHve Mexay 60n1TamMmu AeiCTBYIOLLEN Ha COeAMHEHMe NPOAONLHON CUMbl CrefyeT NPUHU-
MaTb PaBHOMEpPHbIM.

10.4.3 PacueTHoe ycunme, KOTOpoe MOXET ObiTb BOCMIPUHATO KaXX4O0W NMOBEPXHOCTHIO TPEHNS coean-
HAEMbIX 9/1EMEHTOB, CTAHYTbIX OAHWUM GONTOM, CnefyeT OonpeAensTb B 3aBUCMMOCTU OT OCEBOM0 YCUWA
HaTsHXKeHWs 60N1Ta, KO3IPPULUMEHTa TPEHUA COEAUHSAEMbIX 3/IEMEHTOB M XapakTepa Harpysku (ctaTumyec-
Kas. JUHaMn4eckas Wam nepeMeHHas).

10.4.4 PacyeT Ha NPOYHOCTb CEYEHUI COeAMHSAEMbIX 3M1EMEHTOB, paboTaloLMX Ha TpeHne 1 ocnab-
NeHHbIX 0TBEPCTUAMU AN 60NTOB, CnedyeT BbINOAHATL C YYETOM TOr0, YTO NONOBMHA YCUAUA, NPUXOAs-
LLLerocs Ha Kaxgplii 60NT B pacCMaTprvBaeMOM CeYeHWM, NepesaeTca cuiaMu TPeHUs.

10.4.5 PacyeT 1 KOHCTPYMpPOBaHWE PPUKLMOHHbIX COEAMHEHWIA CNeayeT BbIMOHATL B COOTBETCTBUM
C TpeboBaHUAMY NPUIOXKeEHNS J1.
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10.5 dnaHueBble CoegMHEHNS

10.5.1 Bo thnaHLEeBbIX COEANHEHUAX 3EMEHTOB, MOABEPXKEHHbLIX PACTSXKEHUIO, U3rMby WUIN 1X COB-
MeCTHOMY [elCTBUIO, CreayeT npeaycMaTpuBaTh NpeABapuTesibHOe HOPMUPOBAHHOE HaTsHXKeHue 60NTOB.
MonepeyHble YCUANUSA B TaKUX COEAUHEHUSX BOCMPUHUMAIOTCA CUIaMU TPEHMSA, BO3HUKAIOLMMU MEXIY
KOHTaKTUPYHLLMMK MOBEPXHOCTAMM (h1iaHLEeB OT MpeABapuUTeNbHOMO HaTSXXeHUS 60NTOB.

10.5.2 Bo hniaHLeBbIX COBAMHEHUAX CKATbIX 3EMEHTOB JONYCKAaeTCa NpesycMaTpmBaTh NPUMeHeHve
601TOB 6€3 KOHTPONUPYEMOTrO MpeLBapuTe/lbHOr0 HOPMUPOBAHHOTO HaTsXXeHUs. B Takux coefuHeHUsx
CABUraioLLve ycuams BOCMPUHUMAKOTCA 33 CYET CU TPEHUA MEXAY KOHTaKTUPYHOLLMMK MOBEPXHOCTAMM
(hnaHLeB, BO3HMKAKOLLMX OT CXMMAOLLNX YCUNNIA, feCTBYIOLMX B COEAUHAEMbIX NEMeHTax.

10.5.3 PacyeTHble ycunusa npesBapuTesbHONO HaTsHKeHWs 60MTOB (haHLEBbIX COeANHEHWNIA cneayeT
NPUHMMATb B 3aBMCMMOCTY OT XapaKTepuUCTUK MEXaHUYeCKUX CBOMCTB CTaiM BONTOB U NIOWaAN CeYeHNs
«HETTO* 6onTa.

10.5.4 Bo hnaHueBbIX COEAUHEHUSAX PACTAHYTbIX 3/1EMEHTOB KOHCTPYKLMN HEO6X0AMMO NpOBEpPUThL
pacyeToM Ha MPOYHOCTL CAeAYHOLLME 3/IEMEHTBI COeAVHEHNS:

60NTbl — Ha pacTsHKeHue;

thnaHubl — Ha U3ruo;

(hnaHueBoe CoeAVHEeHE — Ha MOMNepPeYHoe YCUue;

CBapHOe coefnHeHue thnaHua ¢ Tpyboi.

10.5.5 dnaHueBoe coefnHEHNE AOMKHO ObITb CPOEKTUPOBAHO TakMM 06pa3oM, YTOObI Mpy OTKase
0fHOro 13 6ONTOB OHO MPOAO/MHKAI0 BOCMPUHUMATL PACHETHYIO HarpysKy.

10.5.6 PacueT n KOHCTpyunpoBaHve (aHLeBbIX COeANHEHUIA CnefyeT BbINOAHATL B COOTBETCTBUM C
TpeboBaHUAMU NpUNoXKeHUs M.

10.6 TanbLeBble COeLMHEHUS

10.6.1 B na/ibLieBbIX COELUHEHNAX HEOOXO0AMMO NPOBEPUTHL PACHETOM Ha NMPOYHOCTL CrefytoLLme ane-
MEHTbI COeUHEHNS:

nasblibl — Ha U3rmub n cpes,

COeAVHAEMbIE 3/IEMEHTbI C OTBEPCTUAMU — Ha PACTSHKEHWNE U CMATUE,

CBapHble COeMHEHUS, NPUKPENSAIOLLINE NPOMEXYTOUHbIE 3/1EMEHTLI C OTBEPCTUAMU U OCHOBHbIE
3M1IEMEHTbI KOHCTPYKLWW.

10.6.2 ManbLbl, NOABepratoLLMecs 0LHOBPEMEHHO U3rnbYy 1 Cpesy, CreayeT paccunTbiBaTh Kak npu
pa3genbHOM, TaK U COBMECTHOM AelCTBUM yKa3aHHbIX CUIOBbIX (PaKTOPOB.

10.6.3 Tpw AeliicTBAM OCEBOW CUMbI HAa 3M1IEMEHTbI KOHCTPYKLMU C MHOrOManbLeBbiM COeAMHEHNEM
pacnpefeneHvie aTo Cubl MeXay nanblamu, Kak npaswuno, cnefyet npyuHUMaTb PaBHOMEPHbLIM.

10.6.4 PacueT Ha NPOYHOCTb COEMHAEMbIX 3/1EMEHTOB, 0CNabfeHHbIX OTBEPCTUSMU AN NabLEB,
creflyeT NPOBOAMTL BO BCEX CyYasx MO NOLaAN CEUEHNS HETTO™ .

10.6.5 B nasbLieBOM COeAMHEHMI CriegyeT NpUHMMATh Mepbl, 06ecneynBaioLLme yaepxaHue nanbLes
B OTBEPCTUAX COEAMHSEMbIX 3IEMEHTOB.

10.6.6 PacueT 1 KOHCTPYMpOBaHue NabLEeBbIX COEUHEHWNI, a TaK)Ke BbIOOP MaTepnanoB A1 Nasb-
LieB CeflyeT BbIMONHATL B COOTBETCTBUM € TpeboBaHMAMK NpUNoXKeHns H.
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MPNNOXXEHWE N
(cnpaBoy4HOE)

CBefeHUs1 0 rapMOHM3aLN HACTOSILLIETrO CTaHAAPTa C eBPOMEVICKUMM CTaHAapTaMu

Tab6nwuuyaA. 1—CseseHns 0 rapmMoHu3aLnm

Tpe6oBaHIsA MACKOALLCTO CTaHApTa

Ha|2¥g;|(J4I36IFO Mpcamer ebonakHii
craiiaapi n
4 O6uLC NONOXKEHNS
41: 42 O6wwnc Tpe6oBaHus 6e3onacHoCTH
OCHOBHbIE MOMIOXEHWS pacyeTa:

43 - NpegenbHble COCTOAHNSA

44 - BUfbl BHELIHUX Harpy3okK

45;4.6;47 - pacuyeTHble MOJENU W KOHCTPYKTUBHbIE
CXEMbl

48; 4.9; - 06LIMC MOMIOXKEHWMS MO 3aWMUTe oT KOpPPO-

4.10; 411  3uH. BbIGOpPY MaTepuanos, cBapKe, OCHOBa-
MHAM U (yHOAaMeHTam™

5 Harpysku 1 nepemeLleHums:

51 - 06LINC NONOXEHUS

52 - BEC KOHCTPYKLWii

53 - Harpysku oT noceTuTenei

54 - Harpysku or ABUXYLLMXCS yacTelt

55 - BETPOBbIE Harpyskn**

5.6 - CHeroBble Harpysku

5.7 - Harpysku oT CUA MHepLum

58 - 0co6ble Harpyskm

59 - yueT yAapHbiX BO3AeACTBMiA 1 BUbpauuii

5.10 - pacyeTHble Harpyskn 1 UX COYETaHUS

511 - NporuGbl 1 nepeMeLieHns™

6 Matepuanbl 4nsi KOHCTPYKLWIA:

6.1; 6.2; 6.3 - CTaNbHOW NpPOKaT, cBapKa M GONTbI**

6.7; 6.8 - pacueTHble COMPOTMBAEHUS MpoKaTa M
COeANHEHN

6.4 - KaHaTbl W uenu**

7 MpUHLMNLI pacyeTa KOHCTPYKLMA:

71 - y4eT Haubonee He6NaronpusiTHOrO BO3-
JefcTBUS Harpy3ok

72 - OMpefeneHne PacUeTHbIX CUM B OTAEMb-
KOCTW AN KaX[OW Harpysku

713,74 - 0(hOpM/IEHME pacyeToB

75, 7.6; 7.7 - y4eT yaCTUYHOI 3arpysku aTTpaKLMOHa
npu pacuyeTe KOHCTPYKLMi

78 - YUeT HanpaaTeHus BpalleHus

7—671

CTaHZapTbl M UX MyHKTbI, C KOOPbIMY FapMOHM LLpOBaM
HaCTOSLLMIA CTaHaapT

MyHk!bl DIN
15018-1:19X4

MyHKw pr EN
13814

[Opyruve
cTaHgapT

514

541

5.3.2: 5.3.3; 534
532
533
53.3
- ENV
1991-2-4:1994
5335
5.3.3.6; 54.2:
54.3
5.3.3.7; 534
535
5.3.6; 514

541

541
541

541
542

542
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OKOHYaHue Tabnuuybl A./

MyHKTbI
HacToM W et
cTaHjapTa

81

8.2
8.3

9.1; 9.2
9.3
9.4

9.5; 9.6

9.7
9.8; 9.9
9.10

10

10.2
10.3
10.4
10.5
10.6

Tpe60oBaHWA HacTosWe cTaHgapTa

MpeameT Tpe6oBaHuii

PacueT KOHCTpYKLMIA Ha cTaTU4YecKue Ha-
rpy3Ku:

- pacuyeT Ha MNPOYHOCTb W YCTOWYMBOCTb
thopmbl

- pacyeT Ha yCTONYMBOCTb MOJSIOXKEHMA

- XKECTKOCTb 3/IEMEHTOB U WX Npefe/bHble
rmeKocTn™

PacueT KOHCTPYKLMIA Ha YCTaNoCTb:

- 0bLume nonoxeHus

- pacuyeTHble Harpysku

- pacyeTHOE YMCNO LMKIOB Harpy>XeHuns

- OCHOBHbIe MOJIOXKEeHMWs pacyeTa U pacyeT-
nas BbIHOC/IMBOCTb**

- pacyeT npu AeNCTBUM CNOXHBIX Hanps-
YKEHUIR**

- pacyeT MexaHM4ecku 06paboTaHHbIX fe-
Tanein

- pacuyeT KaHaTOB M Leneit

PacueT 1 KOHCTPYWMPOBaHWe COEANHEHWIA:
- CBapHble COeAUHEHUS™

- 6O/ITOBbIE COEANHEHNS

- (PPVKLMOHHbIE COEANHEHUS

- (hnaHueBble COeAMHEHUs

- NasbLieBble COefUHEHNS™

CTaH,U'aprI N UX NYHKTbl, C KOTOPbIMWU FapMOHU3NpOBaH
HacToAWMA cTaHpapT

MyHKkTBI pr EN MyHKTb DIN Apyrue
13814 1SO1S-1:1984 cTamMnapuw
5.6.2: 5.6.5
55 — —
5.6.3.3 741
5.6.3.2
5.6.3.4
— 7.4.4: —
10.2; 10.3
— 745
5.6.3.6; 5.6.3.2
5.6.5
5.6.4
5.6.4 _
5.6.4 9.2

* B pr EN 13814 aHanornyHble TpeboBaHUS OTCYTCTBYHOT.
** Tpe6oBaHWs, HC rapMOHU3NpoBaHHble ¢ pr EN 13814

MPNNOXEHWE b
(o6s3aTeNbHOE)

OnpegeneHvie aspoanHaAMUYECKMX KO3h(MLIMEHTOB
W MyNbCAHWOHHOM COCTaB/ISIOLLEN BETPOBOIN Harpys3ku

b.1 AspoguHamuueckvie KoahthULNEHTBI

B.1.1 Mpwn onpegeneHnn BETPOBOI HarpysKku, fAelicTBYIOLLE HAa KOHCTPYKTUBHbIE 3/1EMEHTbI MIOCKUX U Npo-
CTPaHCTBEHHbIX PELLETHATLIX KOHCTPYKLMIA aTTPaKLMOHOB, a3poavHaMnNyYecKmne KoaphuumeHTbl C\ KaXAoro afemeH-
Ta onpejensoTca 6e3 yueTa ero 3aTeHeHWst APYrMMU KOHCTPYKTUBHBLIMU 3/1EMEHTaMU COOPYXEHUS HO (opmyne

22
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roe o —aspoamHaMUYecKuii Ko3ghULMEHT COOTBETCTBYIOLLErO 3/1EMEHTA, VMEIOLLEro 6eCKOHEUHOe YAMHEHME;
KX — KOI((ULMEHT, YUUTLIBAIOWMIA YASIMHEHNE 3/1EMEHTA.
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B.1.2 AspoauHamuyeckime KoapMULMEHTbI CVO METAN/INMYECKUX KOHCTPYKTUBHbBIX 3/1EMEHTOB C KPYI/lbIM norne-
peYHbIM CeYeHMEM MpUBEAEHbI Ha pucyHke B.1 B '3aBMCUMOCTM OT XapaKTepHOro uucna PeliHonbgca Re 1 cTeneHn
LLIEPOX0BATOCTM C BHELLHEN NMOBEPXHOCTM 3/ieMeHTa. Ha 3TOM pUCYHKe:

Re = 2&/"Ha ,A(r)10*: c-A M (6.2)
rae d — guameTp anemeHTa, M;
Whp— pacyeTHoe gaBneHune. Klla:
A(;) — KOIPPULMEHT, yunTbIBAIOLMIA N3MEHEHWE AaBNeHUs1 BeTpa MO BbICOTE:
[l — napameTp, xapaKTepu3yloLuii LLIEPOX0OBaTOCTb BHELLUHE/ MOBEPXHOCTW 3/7IeMeHTa: ANl MeTa/IMYECKUX KOH-
CTPYKTUBHbIX 3/1EMEHTOB arTpakunoHos [l = 0,0002 m.

B. 1.3 AapognHamMmnyeckme KoapmuLmneHTbl ¢, JI3NEMEHTOB C KBaApaTHbIM MOMepeyHbIM ceYeHnem (B TOM umcse
CO CKPYT/IEHHbIMW yriamun) onpegensitoT no dopmyne

roe K, — Koagh(MLUEHT, onpeaensieMblii No rpaduky Ha pucyHke 5.2 B 3aBUCHMOCTM OT XapaKTepHol pasmepa b
CeueHMsi 1 paguyca rcKpyrieHus yrios.

PucyHoK B.1 — AspognHaMuueckne KoaphULMEHTbl KOHCTPYKTUBHbIX 3/1eMeHTOB
C KPYr/ibIM MonepeyHbIM ceveHnem

PUCYHOK B.2 — K03(h(hMUNEHT K,, YUUTHIBAIOLMIA CTENEHb CKPYF/ICHAMN YII0B KOHCT-
PYKTUBHbIX 3/1EMEHTOB C KBaApaTHLIM MOMepeyHbIM CeHeHeM
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B. 1.4 AspoguHammyeckne KoapguumeHTbI
T. 4.) fonyCcKaeTca NPUHUMaTb paBHbIMU: cvo = 2.0.
B.1.5 3HaueHnss KoahULMeHTa K, NPUHUMAIOTCSA PaBHbIMU:
K, — 1,0 — ana cToek 1 nosicos hepm:
= 0,7 — AanA ocTaslbHbIX 3/1EMEHTOB (PacKoCbl, CBA3W W T. A.) pelleTyaTbIX KOHCTPYKLUUIA.

B.1.6 A3pognMHaMmueckue Ko3@ULMEHTbI CX MIOCKAX U NPOCTPAHCTBEHHbIX (hePM, BbIMOHEHHbLIX M3 0fHO-
TUMHBIX 3/1EMEHTOB, [0NYCKaeTCA onpeaeNsiTe No Gopmyne

KOHCTPYKTUBHbIX Npoguneii (4ByTaBpbl, LUBEANEPbI, YTONKN 1

(b.4. a)
rae cXd —aspofuHaMUYecKunii KoahPULUMeHT 6eCKOHEYHO YAIMHEHHOl thepMbl, onpejensemMblii No rpadmnkam, npu-
BefleHHbIM Ha pucyHKax 5.3 n 5.4 B 3aBUCYMOCTU OT OTHOCUTE/IbHOIO 3aMO0/THEHUS ) NIOCKON hepMbl UK
0fiHOI 13 rpaHeil NPOCTPAHCTBEHHON (hepMbl;
DX — KO3(D(ULMEHT, yunTbIBaOWNIA YANNHEHVE epMbl, OMpeAensemMblii No pUcyHKy b.5.
OTHOCWTeNbHOE 3anosiHeHWe ¢ onpegensito! no popmyne

D« 4/4c (B.4, 6)
rae A —cymma nnowjageii npoeKuuit CTEPKHEBBLIX 3/1EMEHTOB U KOCBIHOK Ma N0CKOCTb KOHCTPYKLNN;

4 = EG6, /, + 1/lgi- LnA NpocTPaHCTBEHHbIX PELUETYATLIX KOHCTPYKLMI [O/HKHA ObITb NMPUHSITA MIOCKOCTb,
pacnofnoXxeHHas K HaBEeTPEHHOW rpaHu:

&\ — nnowagb, orpaHMYeHHas NPoeKUMsIMU NIOCKOCTEN, HOPMasibHbIX K MIOCKOCTU KOHCTPYKLMM:
4C- bl;

| — BAViHA pelleTyaToli KOHCTPYKLUMK:

b — wunpnHa pelleTyaToli KOHCTPYKLMN:

6,, /, — LWIMpUHA 1 AINHA CTEPXKHEBOrO 3/1eMeHTa /:
4N — nnowasb KOCbIHKN /.

<H-> 7 -1

01 0f Ofl 0,4 Qfi Ofi 0,7 (1*0,01,0 >
6)
PucyHok B.3 — AapognHamunyeckne Koah@uULMeHTbl MIOCKUX a) U NPOCTpaH-
CTBEHHbIX 6) peLueTyaTbiX (hepM, COCTaB/IEHHbIX U3 Npotusei
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100 2 14b 100 2 246 18P
at

06/>A12'1CHNSA *>. /. 6. 6, — cm. b.16

PucyHok B.4 — AspognHammueckue KoshuLMeHTbI NIOCKUX U NPOCTPAHCTBEHHbIX peLLeTHaTbIX (Pepm, CoCTaBeH-
HbIX U3 3/1EMEHTOB C KPYI/IbIM MOMepeyHbIM CeveHnem

8-671 25
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< — oiMocH rcabHoCc MnonucHuc (cm. b.1.6)

PucyHok B.5 — KoahthnumneHT ip® yunTbIBAIOLLMIA OTHOCUTENBIKOC YASTNHE-
Hue X NI0CKUX 1 NPOCTPAHCTBEHHbIX hepM (a = // b), (cM. pucyHoK B.4)

Mpw Herpe, HanpaBAeHHOM BAa/Tb NIOCKOCTU Koseca 0603peHns, aapognHaMmyueckme KoahpuLmeHTbl 1060B0-
ro conpoTmBeHns thepm CX$ thepm JonycKaeTcs onpeaens Tb no dopmyne

o) (5.5)

rfe cXx — aspoAvHaMNYeCKni KoathULMEHT OTAeNbHO CTOsILLEl (hepMbl;
|1— yron mexpy Hanpas/ieHWeM CpefHeli CKOPOCTW BeTpa ¥ HOPMasblo K NI0CKOCTU (hepMbl.
6.1.7 MNpu onpegeneHnn xapakTepHoli NIOWAAN S. K KOTOPOW 0THOCATCA KO3(hdULMeHTbI 1060BOr0 CONPOTHB-
neHusa epm, He06X0AMMO YUNTbIBaTL M/IOWaAb 3aKIagHbIX AeTaneli u Apyrux AOMOSHUTENbHbIX 3/1EMEHTOB (hepMbl.
B.1.8 AspogunHammnyeckre KoahULNEHTbI CX 3/1eMEHTOB WU/TIOMUHAL MU ONPeAenstoT no gopmyse

<Bb -6 >
Ifje evo — aspOAMHAMUYECKNIA KOIMPULMNEHT OTAENbHO PACMOOKEHHOT0 31eMeHTa.
3HaueHns Koa(huymeHTa A 4ns ciydas 4BYCTOPOHHEr0 PacnofioKeHUs UAIIOMUHALMMN NOKa3aHbl Ha PUCYHKeE
B.6 B 3aBUCMMOCTU OT HamnpaefeHUst BETPa U PacnofioKeHUs 3MeMeHTa UAIIOMUHALMM N0 OTHOLIEHUI0 K KOHCTPYK-
TUBHOMY 3/IeMEHTY, K KOTOPOMY OH MPUKPEN/ieH.

V — HanpaBneHue Betpa. A — KO3 (MLUMNEHT, yUnTbiBa-
WA pacnonoxeHne UNAIOMUHALUM OTHOCUTENBHO
HanpaBneHun Heda

PucyHok b.6 — Onpefgenexvie KoadduumeHtTos A
[N clyyas [BYCTOPOHHEr0 pacnosioeHUs afemMeH-
TOB WSIIOMUHALNN
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b.2 OnpegeneHve NyNbCaLMOHHOM COCTABMAIOLLEN BETPOBONA Harpyskm

b.2.1 [feiicTBue nynbcaunii BeTPOBO/ Harpy3Kn Ha KOHCTPYKTVBHble 3/leMeHTbl GalleH M Kosee 0603peHus,
Y0BNETBOPAIOLLMX YyCn0BUAM 4.5.7.1 Hacrosilwero ctaHjapTa, A0MNyCcKaeTCs paccMaTpuBaTb Kak 3KBUBaJIEHTHYIO CTa-
TUYECKYIO Harpysky B{. OnpefensieMyto Ha ypoBHe z — BP(r) no dopmyne

=p(n)" wnU )-s(2)‘VE.
rae HT (r) —cpefHsa cocTaBAsloLWaa Harpysku, onpegensiemas no opmyne (5), B
"T(C) = HT;
£(r) — KoahnUNeHT Nynbcalnii;

vV — KoahduumneHT Koppensauuu;

£ — KO3I(PULMEHT LUHAMUYHOCTH.

b.2.2 KoathtmumneHT nynbcauyuii £(z) B 3aBUCMMOCTM OT TUMa MeCTHOCTM OMNPeAenatoT no dopmyne

C «-C(10)-un /10)-~.
rge z — BbICOTa Haj NOBEPXHOCTbIO 3eMNU, M;
£,(10), a, —napameTpbl, onNpeaensowne KosPhuUNeHT Nynbcalmii, 3Ha4eHNA KOTOpbIX NpUBeAeHbI B Tabnuue B.1.

(B.7)

KOTOPOIA  MpUHUMaeTCs

(6.8)

Ta 61 uuyab. | —3HayeHnsa napameTtpos £,(10) 1 a,, UCNOAb3yeMbIX NPW ONpefeneHnn KoathduLmeHTa nynbcawuii
<)

3HayeHuMe mapameTpa Ana Tuna mectHocTh (cm. 5.S.S)
HaumeHoBaHMWe mapameTpa

A B C

KoatdhmumneHT nynbcaunii £,(10) Ha BbicoTe 10 m 0.76 1.06 1,78

MokasaTenb CTeneHn a, 0.15 0.20 0,25

B.2.3 KoahuumneHT Koppensuuv v onpegensitoT no tabnuue 6.2 B 3aBUCHMOCTU OT HamnpaBfeHUs AelicTBus

BETPOBOW Harpysku W 3HaueHUsl napameTpa a, KOTOPbIA NPUHUMAOT paBHbIM AvameTpy D Koseca 0603peHUs wm
YeTBEPTU BbICOTbI AbawHu (3 = 0,25 /119 6aluHw).

Tab6nuuyab2 —KoaphunyneHT Koppensaunm v

3HavyeHne Koap@uuHenTa v npu a, m
Bug KOHCTPYKLUMM M XapaKTepUCTUKa pacyeTHbIX yCNOBUI

S 10 - 15 - 30 - 50 - 75
BalHn npu Npon3BOALHOM HanpaBieHUN BeTpa M Ko-

neca 0603peHMa Npu BeTpe, HanpaB/IeHHOM MepreHAn-

KY/IAPHO NJIOCKOCTU KoJleca 0,89 0,83 0,78 0.72 0.68
Koneca 0603peHns npu BeTpe, HamnpaBfeHHOM BAO/b

Na0CKOCTUN Koseca 0.95 0,89 0.84 0.80 0,76

B.2.4 KoahhmumneHT AUHAMUYHOCTY £ onpeaensoT HO hopmyne

rae Wop— pacyeTHoe faBsieHue BeTpa. KIa;

/i — vacToTa Koneb6aHWn No HU3LWel N3TUOHOW COBCTBEHHON (hopMe B paccMaTpMBaeMOM HanpasneHun, v
(MpuMepbl xapaKTepHbIX HOPM COBCTBEHHbIX KoebaHuiA Kosiee 0603peHUs NprBeAeHbl Ha pUcyHKe B.7);

A — NUHeliHbIN NapameTp, M, 3aBUCALLMI OT AnameTpa D Koneca UM BbICOTbl ABaLLHW U NPUHUMAaEMbIii
paBHbIM:

a = 0,25 A—ans GawleH;

a - 1) — npwv BeTpoBoIi Harpyske, AeiiCTBYOLLeli NepneHANKYIAPHO NIOCKOCTY KOfeca,;

a - 21) — npwv BeTPOBOW Harpyske, AelicTBYIOLLEA BAONb MNOCKOCTM Koneca.

5.2.5 Mpwn NpoekTpoBaHUK Konec 0603peHNs HEOOXOAMMO YUNTbIBAaTb HEPABHOMEPHOCTb pacrpeaesieHns nysb-
cauuii BeTpoBOli Harpysku B MIOCKOCTU Kosleca, a Takxke B036YyX/JeHWe KoneGaHwii Mo KpyTWUbHbIM COGCTBEHHbIM
thopmam (pucyHok B.7). Mpu HanpasneHun Berpa nepneHANKYISPHO NIOCKOCTY Kosleca He0bX0ANMO yUNTbIBATL Clie-
AyloLLMe fONONHNTENNbHbIE Harpy3Ku:

a) B BEPTUKaA/IbHbIX CTOVKax onop (CM. pucyHoK B.8. a) 1 6)| AONONHUTENbHO AEACTBYET KPYTALWMIA MOMEHT J1/,.
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MaT6TB thopam nnabsHuit

Kpynabyps opb* vongoenm
PucyHok B.7 — XapakTepHble (hopMbl COGCTBEHHBIX KOsiebaHwWi
Kosiec 0603peHumn
paccunTbIBaeMblil Mo opmyne
n/,—0,15 Alb- (6. 10)

rae Mb — MaKCUMasibHbI U3rnbaroLLMii MOMEHT B CTOMKe OT AelicTBUS Harpysku HE2) [cm. dopmyny (B.7)];
6) ycunuu, feicTByioLMe B HAK/IOHHbIX CTOMKax OMop Kosiec 0603peHUsl, UMEKLLNX BHYTPEHHUE fuaroHasb-
Hble CBSA3W, MPUMepP KOTOPbIX NpvBeAeH Ha pucyHke B.8.B), He06X0AMMO yBennunTb B 1,2 pasa.

MpumeyaHune — B anemMeHTax onop, BbINOSHEHHbIX 6€3 BHYTPEHHWUX CBA3el, B TOM YKC/e B BUde thepm
BcpaHngens (pucyHok b5.8, 6), MOryT BOSHUKHYTb 3HauMTe/IbHble CTaTUYECKME U fUHamn4veckme apheKTbl, CBA3AHHbIE
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C Kpy4eHMeM Kosieca BOKPYT BepTWKanbHoi ocu. Mofo6HbIe aptheKTbl MOryT NMPUBOAUTL K MOSIBIEHWIO B 3NeMeHTax
0nop AOMOMHUTENbHBIX YCUNIA, KOTOpble B ABa W 6ofiee pa3 MpeBbILAIOT TC. KOTOPble BO3HWKAIOT MpuU AeicTBun
NyNbCaLMOHHONM COCTaBNAOLLE BETPOBOM Harpysku, 3agaBaemori popmynoii (b.7).

PucyHok B.8 — XapakTepHble KOHCTPYKTUBHbIE (HOPMbI OMOP Kosiee 0603peHuns

9-673 29
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MPNTOXXEHVE B
(obsizaTenbHoe)

MpuMepbl ONPeseneHnst Harpy3oK OT CW UHEPLMW U PacyeToB HEKOTOPbIX BWAO0B aTTPakLMOHOB

B/l Kapycenu

BJ/1N1 KoHconbHble 1 NoABeCHbIE Kapycenu (Cxema — Ha pucyHke BJ1)
LieHTpo6exHble CUbl KOHCOMBHBIX U MOABECHbIX Kapyceneii C BepTUKanbHO OCbi0 H MOCTOAHHOV CKOPOCTbIO
BpaLLeHna paccunTbIBalOT N0 (hopmMynam:

kg (B
Q B2
v = Kefira) (B3

ana onpepeneHna yrna OTKNOHEHUA NOABECKU TOHAOMblI a UCNOMb3YHOT 6e3pa3|v|epr|17| napamMmeTp g. Xapakrte-
PV3YIOLLMIA CBA3b Pa3MepOB BpaLLaloLLMXCs YacTeld Kapycenu 1 OKPYr/ieHHOW CKOPOCTY FOHAOMbI V :
n v<j4
d=cosa - ctga (B4)

O603HaYvYeHNs, NpUMeHeHHble B hopmynax B/T — B.4:
Hu  — ueHTpobexxHas cuna B roHAoNe;
T —Macca roHfjosbl, BKIOHass Maccy naccaXxupos;
V — OKpYy>KHasi CKOPOCTb FOH/0/;
R —paawnyc BpalieHus kapycenu (CM. pucyHok B.1);

a — BbIJIET FOHAO/ NPUW BpaLeHUN Kapycenu;
Q — Bec FOHAO/MbI C Maccaxupamu;

|/ —pANvHa KaHaTa Ans NnojBecKu roHAoNbl, M;

a — Yron OTK/IOHEHUS! MOABECKW FOHAOM OT BEPTUKA/N:
g —YCKOpeHue CBOGOAHOr0O NajeHus:

n — yvacTtoTa BpaweHus, 1/MuH.

BmecTo peweHna NpuBeaeHHOro Bbllle ypaBHEHUA Yroal OTK/IOHEHUA MOABECKW rOHAO0N OT BEPTUKa/IM MOXHO
onpegennTb B 3aBUCMMOCTM OT 4acTOTbl BpalLeHNa No gnarpamme, npuBeAeHHOW Ha pucyHke B.2.

OnemMeHTbl MOABECKM MOCAfOYHOr0 MecTa WAM TFoHAOoMbl (Hanpumep, 4 uenu, 4 KaHata UM 4 CTEPXHS) U
COeANHEeHNA [O0/DKHbI ObITb paccyMTaHbl Ha BOCMPUATUE KaXKObIM U3 3TUX 3/IEMEHTOB MOJI0BUHbI pe3yanMpymmeﬁ
cunbl ot A m Q.

YCTpolicT Ba 4N (huKcauum Ha nocafouHbIX MecTax TakxKe 40/HKHbI 6bITh paccyMTaHbl Ha BOCNPUATUE Pe3ynbTu-
pytoweli cunbl oT //,, n Q. ®uKcMpytoLwme yCcTpoicTBa HeNb3A KPenuTb K 3/1IeMeHTaM MOABECKMU.

[N KOHCOMbHBIX Kapycenein ¢ HeGOMbLIOM [/IMHOW Leny JOCTaTOYHO MPUHSATL YIon OTKMOHEHNS NMOABECKM
a = 45°. T0ecTb //fLe Q- EC/M Ha OAHOWM KOHCOMM 3aKpen/ieHbl ABa PacriofioXeHHbIX PSAOM CUAEHbS, AOMYCKaeTCs
L5 060X CUAEHNIA MPUHAMATb YTOf, OTK/IOHEHMA a = 45"

[N geTCKUX Kapyceneii ¢ NoABeLLEHHbIMM (hMrypamm 3Bepeli Un ¢ YeM-1nbo NOAOBHbLIM [OMYCKAETCA NPUHU-
MaTb Yron OTK/IOHEHUSA MOABECKM & = 30 (//PLm=0.5 Q).

MOMEHT BEPTUKa/TbHBIX 1 FOPU30HTASbHBIX HArpy30K OTHOCUTENIbHO TOUKM A (OCHOBaHME MauTbl) Al paccum-
ThIBAKOT MO hopMmyrie

AN=e/>(1+ Astga) + <//wWmAv-  X). (B.5)

roe  —ko3ahULMEHT, YUUTBLIBAIOLLMIA YMCO 3aHATbIX FOHLOM MPY OAHOCTOPOHHEN 3arpy3ke Ha 1/4 n 1/6 nepu-
MeTpa Kapycenu; 3HaueHnn ¢, NpuBedeHs! B Tabnnue B.L;
P — Harpyska oT naccaxupos;
R —cm. thopmyny (B.4):
A —paccTosiHMe OT TOYKW NOABECKW FOHAObI 0 YPOWHS 3eMAK;

30
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a —cm. opmyny (B.4);
/1,,— cymmMapHasi ropu3oHTa/bHasi COCTaB/IsAOLWLaA BeTPOBOW HarpysKku;
hv — pacCcTosAHME OT TOYKN MPUNOXKEHUA A0 YPOBHA 3eMn;
— cyMMapHas BepTvKasibHas COCTaB/AOLLAs BETPOBON HarpysKu;
JT — paccTosiHNe OT TOUKW NPUIOXKEHUS [10 OCM BpaLLieHUA Kapycenu.
ﬂnﬂ obecneyeHms yCTOVIHMBOCTM Kapycenn npoTme ONpoKnabiBaHUA HeOﬁXO,qI/IMO yynTbiBaTb OAHOCTOPOHHKOKO
Harpysky npv MakcumasibHol YacToTe BpalleHus. [leficTBMe BETPOBOI Harpyskun Heo6X0AMMO yUnTbIBaTL B HanGonee
He61aronpruATHOM HanpaBieHNU.

al-sng oGy

| —O[HOCTOPOHHAA '3arpy3kM HW 1/4 nepumeTpa v COOTBETCTBUW C 7.5; 2 — 0aHOCIOPOHNAA 3arpyskun Ha 1/6 nepumeTpa u
COOTBETCTBUN C 7.6; 3 — BbINET FOHAONLI NPW MAaKCUManbHOM Yyrne OTKNOHEHUW NOABECKWU; 4 — TOouYKa NOABECKMN FOHAONbI

ByKBeHHbIe 0603HaYeHU A N UX NOACHEHUA — B TeKCTe HacTofAlW e NyHKTa.

PucyHok B.1— Cxema Kapycenm
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a - 20*

PucyHok B.2 — inarpamma Ana onpepenieHns yrna ot-
KNIOHEHUWN MOABECKMN FOHAO0N OT BepTUKanu

MoOMeHTbI OTHOCUTE/IbHO KPOMOK OMPOKMABIBAHWMN K-K UK K'-K' [c.M. pucyHOK (B.1. a)) cocTaBnsoT:
- orpokuabiBaloLWNA MOMEHT

Mx~ 13\P-c, (A + A-tga) - Pmeye|+ 12\HLWEA»- P, (x+ ¢€)|: (B.6)

N/, =wn|P-e,(N1 +Ntga) - P + 1.2|/1. A - P,<x (0.7)

rae @ — Ko3ath(MLMEHT, YUNTbIBAIOLWMIA YNCIO0 3aHATBIX FOHAON NpY 04HOCTOPOHHEN 3arpyske Ha 1/4 n 1/6 nepu-
MeTpa OKPY>XXHOCTWU Kapycenu; 3HauyeHuUun c2 npusedeHbl B Tabnuue B.l.
e — pacCTosiHNe MeXAy LieHTPOM MauTbl U KPOMKOI OMPOKMAbIBaHUN,
ocTanbHble 0603HaYeHN — cM. popmyny (B.S);
- CTabuNN3MpyoLWMA MOMEHT
= 1<T7e; (B.S)
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"n (B.9)
rge G — BenuyMHa, NpeacTaBnsoLas coboil MUHUMANbHBIA rapaHTUPOBaHHbIA BeC (Hanpumep, y4nTbiBaeTCs Bec
fpeBecuHbl B cyxoM COCTOAH/.

Heo6xoanmo, 4To6bl BbiNONHANWCE ycnosus: N4 2 JIk Mn Z My

Tab6nuua B.1— 3HayeHNs KOIHULMEHTOB C, U C2 AN Cy4vaeB O4HOCTOPOHHEN 3arpysku

HanmeHnoBaHue iiapaueipa 3HayeHune

O6Lee YMCno roHAonN 4 6 8 10 12 14 16 18 20 22 24

3arpyska Ha 1/4 o 1414 1732 2414 2618 3346 3514 4260 4.412 5172 5310 6,078
vnn 3/4 HcpUMCT-

pa OKpy>XHoe!n Ka- 2 2 3 3 4 4 5 5 6

6 7
pycenu

3arpyska Ha 1/6 a 1.000 1,732 1848 1902 2.732 2.802 2,848 3,702 3,757 3.799 4.664
nepumeTpa OKpyX-

HOeT Kapycenum 1 2 2 2 3 3 3 4 4 4
O603HaueHus: § —cm. hopmyny (B.5); c2—cm. dopmyny (B.7).

Mpn Hannumm 18 n 6onee CUAEHUIA, PaBHOMEPHO PACMOIOXKEHHbIX MO MEPVMETPY Kapycenu, obecneveHue
YCTOWUMBOCTU NPOTUB ONPOKMAbIBAHUS B Psifie C/lyyaeB MOXET 0Kas3aTbCA PellarluM (pakTopom. B aTux ciydasx
Heo6X0AMMO MPOBECTU AOMOSTHUTESIbHbIN pacyeT oNpoKuabiBarwLLeo MomMeHTa A/knux 1 Minux no dopmynam:

YTtn = * n-tget) - P-c4-e] + 12 (/IN-At— Mv(x +¢e)]: (B.10)
wn = IP-tiiR » Algo) - » c4-~| + 1.211. A - K. (X . (B.1Y)

rge cj n c4 — Ko3hPULMeHTbI, Y4UTbIBAKOLLME YACNO CHATBIX FOHAON NPU OAHOCTOPOHHEN 3arpyske Ha 1/2 nepumeT-
pa Kapycenu (3HaveHunsa c2u ¢4 npusefieHbl B Tabnuue B.2);
ocTasibHble cMMBONbI — ext. hopmynbl (B.5). (B.6) u (B.7).
B 3TOM Cc/lyyae TakKe fO0/HKHO BbINOHAT bCS YC/I0BME:

A, T M M.2 AL

Tabnwnua B2 — 3HaueHnss KoahpnuneHTOB c3 1 ¢4 N5 cnyvaeB O4HOCTOPOHHEl 3arpysku

HanmeHoBaHue iiapaueipa 3HaueHune

O6LLee YMCNO FOHAON 18 20 22 24 26 28 30 32 34 36 38

3arpyska Ha 1/2 s 5,76 6.39 7,03 7.66 8.30 8.93 9.57 10.20 10.84 1147 12.11
nepumeTpa  Kapy-

cenn ca 9 10 1l 12 13 14 15 16 7 18 19

O603HaueHus: c3, ¢4 —cMm. hopmynbl (B. 10) n (B.11).

Ecnn npv 04HOCTOPOHHe 3arpyske Ha 1/4 nepumeTpa Kapycennm oNpoKWAbIBaOLLMA MOMEHT NPeBbICUT CTabu-
Ansmpyowmnin MomeHT M,, / Ak < | nam Mn / My < 1. Heo6xoAUMO MpPeaycMOTPEeTb JOMOMHUTENbHbIE Mepbl A4S
npefynpexaeHns onpoKuibiBaHUs, Hanpumep YCTaHOBUTb NPOTMBOBECHI W/IM aHKEPHOe 3aKpernsieHune.

Mpy pasmeLLeHNN aHKEPOB Ha KOHLLAX KPecToo6pa3Hoii onopbl, HaXoAsLWenca Ha 3em/ie, pacyeTHas Hecyluas

cnoco6HocTb aHkepa D (cM. pucyHok B.la) gomkHa 6bITb HC MeHee onpegensiemMoit Ho chopmynam (B. 12) BepTuKab-
HOW cocTaBnstoLen 2\

A "Z nnm Zy = ‘N’ j-\ii”/"' £Z. (B.12)

111—4>7K
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rae Z — pacyeTHas mMccyllas cnocobHOCTb aHKepa, onpejensieMas CornacHo NpuaoxeHuo E:
Zv —ycuavie Ha aHKep OT OMpPOKMW/AblBaloLLIe Harpyskn B KpaiiHeli Touke;
bub' — paccTosiHne mexgy aHKepamu:

A*. My, A, JIa-— no dopmynam (B.6) — (B.9).

Mpn NOCTPOEHUW pacyeTHON CXeMbl HEO6XOAMMO YYeCTb BO3MOXHOCTb CYLLECTBEHHOIO yBe/IMYeHNST MOMEHTa
OTHOCUTE/IbHO OCHOBaHWA MayTbl BCAIEACTBME OT K/IOHEHWS OT BEPTUKaIN OCU BpaLLeHNs N3-3a HETOUYHOCT U YCTaHOBKM
UM nNpocagkun 6¢cyHAaMeHTHbBIX 0MOp aTTpakLuMoHa.

B.1.2 Kapycenu C veckonbkumu BUNAMU BpaLLeHUs

B.1.2.1 ins Kapyceneid, ABMKYLLMECA YAacTU KOTOPbIX MOTYT BpallaTbCs BOKPYT HECKOIbKUX OCeli B PasfiNyHbIX
MOCKOCTSX, C/ledyeT BK/IIOUMTb B PacUeThl BCe BO3HVKatOLLMe Harpy3ku. [l 3aaHHbIX YrI0BbIX CKOpOCTel onpeaens-
0T LLeHTPO6EeXHbIe CU/bl, CW/bl Pa3roHa U TOPMOXXEHUS, CnyvaliHO BO3HMKaOLWMe yaapHble Harpysku. Cunbl Kopu-
o/nvica cnefyeT yUnTbiBaTb B TeX CAly4yasix, KO3/a N3MeHAeTCA Hanpas/ieHVie OAHOM UM HECKOMbKUX OCeli BpalleHns 1
BO3HMKAIOT FMPOCKONUYECKNME CUSTbI.

[ns kapyceneii, rae BpaLeHne NPoNCXoAUT C NOCTOAHHOI Y3/10BOI CKOPOCTbIO, U pacyeTHast MOfe/b BpaLLato-
LLelic KOHCTPYKLL3M MOXET 6bITb MpeACcTaB/C33a B BUAe 0CECUMMETPUYHOr0 TBEPAOro Tena BpaLleHns, FTMPOCKOMH-
Yeek3sit MOMeHT My, paccumnTbIBatOT Nno opmyse

My, =sin«1/jO>gp + (/j - /.) (Opcosal. (B.13)

3MecC — Yroa Mexgy OCAMW BpaLLeHWUs W 33peLieccHu;
/} — MOMEHT MHepn133 BpaLlaloLLelica KO33eTPyKLHM OTHOCMTEIbHO CBOE OCK BpalLLieHns:
A — MOMEHT MHepLuuUK BpaLlaloLLeiics KOHCTPYKLIMM OTT30CUTENbI30 OPTOrOHAaIbHOM OCH;
10 — yrnosasi CKOPOCTb OTHOCMTE/IbHO OCU BpaLLEHUS;
0Op— YrnoBas CKopocThb MpeLeccuu.
CnepfyeT MeTb B BUAY, YTO 3HAYEHMNSA LW <O, MOTYT 6bITb MOMOXKNTENbHBIMU UAW OTPULATENbHbIMK (COFTacHo
HpaB33/1y NPaBoi pyKw).
B cnyyae, Korfa BpalatoLascs KOHCTPYKLMA MOAeMPYeTCca NockocTbio 1 a = 90°. nonyyaeTcs cnegytollee
YMpOLLEeHHOe ypaBHEHMe:

M= 1B - (B.19)

MpuMep onpeaeNieHNns TMPOCKOMMYECKOT0 MOMEHTa TBEPAOTO Te/la BOMuMcaHne NoBeAeHUs BPALLLAOLLEAC KOH-
CTPYKL33M C 12 KOHCOMSIMM, MOBOPAUMBAIOLLEIACS Ha Yron a ¢ YrioBoi CKOPOCTbIO To, NPUBEAEH 333 PUCYHKe B.3.
Harpyska Ha Kaxgyl KOHCOMb Ft BbIpaXKeHHasi Yepe3 rMpPOCKOMMUYECKUIA MOMEHT, PacCyBMMBaeTCs Mo

topmyne
(B.15)

rfe 5, — paccTosHMA Mexy Ko33namu KOHCOMM 33 0Cblo (CM. PUCYHOK B.3).

B.1.2.2 Kapycenu, 33pallatolimccu To1bKO B 0AHOM MI0CKOCTU

Ecnun KapycenbcoBepLuaeT ABMXEHWNE B O4HOM MIOCKOCTU 1 BPaLLLAeTCsi ¢ MOCTOSAHHOW CKOPOCTbIO OTHOCUTE/b-
HO TO/IbKO ABYX MapasinefibHbIX 0ceil, To abCoN0Thle 3HA4YEHMS CKOPOCTU M YCKOPEHUSI HCO6X0/33MO paccym TbiaTb C
Y4YeTOM OTHOCUTENbHOIO ABVXEHNS 1 KOPUOIMCOBbLIX YCKOPEHWIA (CM. pUCYHOK B.4).

KOMMOHEHTbI CKOPOCTU MaTepuasibHOM TOUK33 T U pe3y/ibTUPYIOLLEl CKOPOCTU paccuMTbIBAOT Mo opmyiam
(B.16) - (B.20):

V =vt +v,-'
Vm = oK ;
K =it (B.16)
R=¢ +a.
A= Ta- (a- aco3d)|* - («uwalh)2 = ~el + 2eacouth + a'. (B.17)
KHI- - Ksi" v
<B 18)
ytx*cm -
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N)- 0CAM* nepemMeLLeHns Tana

O603HayeHun:
1> — Kpyruwun i MomeHT, dD — M3MEHEHUE KPYTAWEro MOMEHTA. N/k, — FMPOCKONWYECKUIA MOMEHT. N/ — MOABVMIKHbINA LEHTP

BpaweHnsq, o — HEI'IO,C(BI/I)KHbIﬁ UeHTp BpaweHuna. 4 —AaﬁHa KOHCONN. A, — pacCcToAHne MexXAy KOHHOM KOHCO/W W OCblo,
coefMHAOWER NOABVKHBIA (J1/) n HenofBMXHbIA (O) LeHTpbl BpaleHWs, m —yMOBas CKOPOCTb OTHOCUTENbHO MOABUXHOW ocu
BpaljeHnsa. op — ynosasd CKOPOCTb MpeLeccun, a — yron npewveccumn. F, — Harpyska Ha KaxXAyl KOHCO/b

PrucyHok B.3 — MOMEHT MHepuuu TBepAoro Tena W ucc/efoBaHWe MexaHu3ma noBopoTafjucka c 12 KOHconamu,
BPALLalOLLLErocs ¢ Yri0Boi CKOPOCTbIO t0 M 04HOBPEMEHHO NOBOPaYMBalOLLIErocs Ha yron a
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Bug ceepxy
O6Go3HauyeHUn: M — ABMXYWMIACA UeHTpP BpaweHns. O — HEMOABUXHbLIA LEHTP BpalweHus. R — pagnyc BpalweHUs TOukW ni
OTHOCMTENbHO TOYkKM O: a — pagunyc BpauweHnn TOUYKM MTOTHOCUTENIbHO TOYKHN M, b— YCKOpeHue; I — pagunyc BpalwjeHnm To4Kun
JV oTHOCUTENbHO TOYKW O; W, — yrnosas CKOPOCTb OTHOCUTENbHO TOYKW M. O»j — yrnosas CKOPOCTb OTHOCWUTENbHO Toukn O:

VHpaeKchl CKOpoOCTed M ycKopeHuii osHaualoT: f— ann ocHOBHOTO ABMXKEHNA, T — 4NA OTHOCMTENLHOK ABUXEHWUM, C — ans
KOpnonucoea yckopeHun. inu BennunH 6e3 nHaekca 6epyT a6CoNOTHbIE 3HAYEHUA

PucyHok B.4 — CKOpPOCTU 1 YCKOPEHUS MaTepuasibHOM TOUKY Maccoid T

_ osin b
y :
,4c + 2eacosip - a'
e + acosm
cony = m - a"

Je' + leacosip + o'

Pe3ynbTUpytoLLiee 3HAUeHWe CKOPOCTH:

v =jav[h)2+ (B.19)
Mu
HanpaBneHune pesynbTupytoLLeli ckopoctn Y. ctg8 = F1w (cm. pucyHok B.5) (B.20)

PucyHok B.5 — PasnoxeHue ckopoctu V
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YcKopeHust (CM. pUCYHOK B.6) paccumTbiBatoT no dopmyne

N=iy » A + X£;

I = Jeo}:

A =acol;

JE=20.K,; (B.21)

~ + c°sV (HopmaibHas);
A = Asiny (TaHreHuuanbHas);

b= + A" (B.22)

AT onpefeneHns HOPMasbHOW U TaHTeHUMaNbHOW COCTABASIOWMNX YCKOPEHNS A UCMOMb3YIOT COOTHOLLEHUS,
BbITEKAlOLLME N3 MOCTPOEHUI Ha puUcyHKe B.4:

?siny =e‘sint?n Rcosy = fmcos p+ a, (B.23)

7T Sinvy = “ASin«p Il cosy = - Nmmmmnes .

M3n0XeHHOe Bbllle peLueHne AEﬁCTBMTeanO, KOrfia co, 1 Co, UMeloT pasHble HanpasfeHus. Ecau w, nmeet 10
>Xe HanpasJ/ieHVe, YTO W €O, HanpaBieHne bc J0MKHO 6bITb MU3MEHEHO Ha NPOTUBONOIOXKHOE.

B.2 KaTanbHble ropbl ¢ TPaHCNOPTHLIMU CPEACTBaMU Ha pefibcax

BAJT PenbcoBblii NyTb

CxeMbl pefibCoBOr0 MyTW KaTaslbHOW Fopbl C yKazaHWem AeliCTBYIOLMX CU 1 NapamMeTpoB ABVKEHUW NpejcTaB-
NleHbl Ha pucyHkax B.7 n B.8.

MpoAoNbHbIA YKIOH PeNibcoBOro NyTW fO/MKEH b6bITb OrpaHUyeH TakuM 06pa3oMm, YTobbl pesynbTUpyloLasn cuna,
neprneHANKYNsApHas K penbCoBOMY MyTu, 6bina HC meHee ().2g B caMOM HebnaronpuaTHOM criyvae. 3TO yC/I0BME [0IK-
HO BbINATHATLCA 419 TPAHCMOPTHOrO CPeACTBa, ABVKYLLLErOCA C camMoi 60/bLLOI CKOpoc Thlo. Ecnu pesynbTupytoLtas
Cua MeHblle YKa3aHHOro 3Ha4eHs, To Naccaxupbl AO/MKHbI 6bITb HAEXXHO 3aiMKCMPOBaHbI Ha CUAEHUMN.

37
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[ONnAa onpefeneHns yrna a nonepeyHOro Hak/ioHa pefibea, NPU KOTOPOM MonepeyHas cuia CTaHOBUTCS PaBHOM
Hy/to (B 3aBUCMMOCTM OT 3HAYEHMSI CKOPOCTU TPAHCMOPTHOrO CPEACTBA), MOXET GbiTb MCMO/b30BaHa ClegytoLas

topmyna:

yeoos*y

Jib”™ cosy +

| =
g« (B.24)

rfe y— CKOpOCTb TENeXKN;
Yy — NpOfJoSibHbI/ HAK/IOH penbCea;
J1, — pagnyc KpviBM3HbI B FOPU30HTa/IbHOW MI0CKOCTK;
Jly— pagnyc KpvBU3HbI B BEPTUKa/IbHOM MIOCKOCTU (NAOC — BNagnHa: MUHYC — HUK).
Yron a cnefyet U3MepsiTb Nog NPsMbIM YrioM K JILn K penibey. 3HaK «MIoc» NPUMEHSETCS, eCNN BepTUKa/IbHas
cocTaBnsoLas LeHTpobexHoi cunbl C, NpuK1UMaeT TPaHCMOPTHOE CPeACcTBO K KOJeC, 3HaK «MUHyc» —ecaun Cy
0TpbIBaeT TPAHCNOPTHOE CPEeACTBO OT KOJlen.

PucyHok B.7 — BepTuKasibHOE CeYeHMEe U BUJ CBEPXY PENbCOBOM Konen

38
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PricyHok B.8 —MonepeyHoe CeyeHre pesibca C HECYLLIMMM 1 HampaBnsiFoLLMIA KONecaMmm

MaKcumanbHbIA NonepeyHbIn HAKMOH PeNbCOBOrO MYTU H MecTax, rie CyLiecTByeT BEPOSATHOCTb NOMHONM ocTa-
HOBKW TeNeXKN (Hanpumep, Ha NpefoxpaHnTe/IbHbIX TOPMO3aX), [O/XKeH 6bITb HC 60/1ee 25°. CKOPOCTH, YCKOPEHNSt 1
CUMbI MOTYT 6bIThb ONpefeneHbl ANA LueHTpa Macc no dopmyne (B.36). Mpu HaNMUmMnM HeCKONbKUX COeAMHEHHbIX TPaHC-
NOPTHbIX CPEACTB CnefyeT yUunTbIBaTb ABMXKEHME 06LLEero LeHTpa Macc.

B chopmynax (B.24 — B.36), Ha pucyHKax B.7 n B.8 ncnonb3oBaHbl criefytouine 0603Ha4eHUN:

a — WIUpUHa Koneu:

€  — pacCTosiHWe 40 LieHTpa TSXKeCTu;

g — YCKOpeHue cBOGOAHOro NageHus;

a  — TeopeTWYecKuidi MornepeyHblii HAK/IOH penbea;

6 — dhakTnUecKnii NonepeyHbIi HAKIOH PenbCa;

Y — MpojofibHbI HAKMOH penbea,;

6 — yCTaHOBOYHbIN yron HanpaBASOLUX POSIMKOB;

N1, — BepTUKa/bHbIA pagnyc ocu penbca (NAC — BNagnHa, MAHYC — NOABEM);
R. — Topu3oHraTbHbIli pagnyc oCu penbea;

+A\  BepTUKa/bHBIN paguyc LeHTpa TskecTu (M0C — BNaguHa, MUHYC — MOABLEM);
fih — ropusoHTanbHbIN paguyc LEHTPa TSXKeCTU:

c, — BepTUKasibHas cocTaBnAawowan LLEHTpoﬁe)KHOIZ CUNbI;
Ch — ropusoHTanbHas cocTaBnA0WEas LEHTPO6EXHON CUmbl;
F  — pesynbTupytowan Harpyska:
V  — Harpyska oT F, gelicTBylowas nepreHAMKynsipHO Pefib,COBOMY MyTw;
// — Harpy3ka oT F, felicTBytoLlas B NJ0CKOCTU PeNbCOBOro NyTw;
4, — KO3(pULUMEHT TpeHUs MeXxay HecywMMun (OCHOBHbIMW) KOfleCaMy N PefibCOBbIM MyTeM;
P, —KO3((MLMEHT TPEHUS MEXY HanpaBNSOLLMMK KOMIECAMW U Pe/bCOBbLIM MyTeM;
|/ —nneyo cunbl TPEHMs:
—KO3((MLMEHT TPEHMS MOALLMIMHUKOB;
JT. —nnowass NpoeKLMM NOBEPXHOCTY TENEXKY, B3aVMOLEVCTBYHOLLIAA C BO3AYLUHbIM MOTOKOM:
C, —xospduuynenT, YUUTbIBAIOLWAV (hopmy;

J{  —nogbcm Touku 1;
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J2 — nofbem TOUKM 2;

J1 — pasHocTb BbIcOT: A, — AT;

Q — Harpyska TpaHCnopTHOro CpeAcTBa, BKIOYas HarpysKy OT MaccaXupos:
T — macca TPaHCNOPTHONO CPeACTBa, BK/IOYasi Maccy MacCaxupos;
/), —AnameTp OCHOBHOrO Koseca:

D, — gnameTp Hanpa&TALIero Koneca;

<X —pmameTp OCY OCHOBHOFO Koseca:

d2 —pgmnameTp 0CM Hanpas/AKLLEro Koseca;

V, —CKOpOCTb B TOUKe 1;

V2 — CKOpPOCTb B TOYKE 2;

VM — CpefHAS CKOPOCTb;

/| — hakTnyeckas gnmMHa penbCcoBOro nyTn OT TOYKM 1[0 TOYKM 2;
p — NNOTHOCTb BO3AyXa.

Pagnycbl KprBMU3HbI paccynTbiBalOT Mo hopmynam:

- e-iinP; (B.25)

R, = 4 - ecos) (B.26)

MpunmeyaHune — B MecTax, rae Kofess UMeeT KpyTble MOBOPOTbI, hopmynbl (B.25) u (B.26) moryT cTatb

HeTOYHbIMK U1 NoTpebyeTca 6osiee TayHas OneHKa.

40

CKOpOCTK, CUNbI 1 COOTBETCTBYIOLLMIA UM HAK/IOH penbca paccHnTbIBAIOT Mo opMynam:

o (B.27)
o= (B.28)
r* cosly (B.29)
V - \(’5 K (B.30)
F= (cosy +Cl +Ci); (B.31)
V - fcos (a—3); (B.32)
/I = fsin (a—0); <B 33)
t= "icos'r

/?b(gcosy + -£-) (B.24a)

KoathpuumeHTbl TpeHUs paccuuTbiBaloT No opMynam:
(B.34)
(B.35)

Bce cusbl OTHeCeHbI K cepefinHe oTpesKa MyTu, A/IMHA KOTOPOro HC LO/HKHA MpeBbIwaTb 5 M.

V- R *AEE- (M s W ommagw e

Mocne NoacTaHOBKM Bcex 3HayeHuin B opmyny (B.36) nonyumm:

X = V- + 20A - ¢, Apv'n
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Xcos arctg coszy * +pi 4-U/L
/L, 8-00K7 + (B A)m
arcig-____\/_—__9_9§ll__\./.-_ -0
cos6 * ..,.(,colT +
..
X(F *"esr)f - I8 +
X sin  arcig 9 X -'_(-)\)Zr%. o550

*i(s-«*r * T-)

BbluvicneHnn no topmyne (0.36a) NpoBOAAT UTepaLMOHHBLIM MeTOA0M, MPUMEM 3HAUEHWE [0 ONPefensoT Mo
copmyne (B.30). Ha HepBOM Luare utepalum 3HaveHne VMMOXeT 6blTb MPUHATO paBHbIM V.

MoCKO/IbKY KO3MMUUUCHTLI TPEHUA MOTYT CUJIbHO MEHATLCA MO Be/IMYMHE B NpoLecce paboTbl U B 3aBUCUMO-
CTW OT 0CO6EHHOCTeN KOHCTPYKL MU, YNCTOTbI MOBEPXHOCTU PESIbCOB U NOrodbl, HE06X0AMMO U3MEPUTb (haKTUYecKme
CKOPOCTU U YCKOPEHUA. He [O/IKHO ObITb CYLLLECTBEHHOIO PACXOX/EHUSA C PacHeTHbIMU 3HayeHMAMK. [lna pacyeTa
CWUAI. AeCTBYIOLLNX Ha OTAE/IbHOE KOJ1ecO, He06X0AMMbI JONOMHNTENbHbIE AaHHbIe. [J15 CKOPOCTHOM KOnen ¢ KpyTbl-
MU METAIAMU U CIIMPaSIAMUN HEOOXOAUMO YUUTbIBATb AVHAMUKY.

0.2.2 Hecywas KOHCTPYKLUMSA

Mpu pacyeTax MO6W/IbHBIX KaTa/lbHbIX 0P (C 6CCHYHAAMCHIHBLIM OMUPaHUCM) BO3MOXHYIO 0CafAKy KOJIOHH
Heob6X0ANMO yUnTbIBaTb MyTeM YMeHbLLeHNUS Ha 50 % pacyeTHOro 3HaueHVsi MOMeHTa Ha OMope, a yBe/IMYeHne BbICO-
Tbl KOJIOHHbI HEO6XOAMMO YUMTbIBaTL MyTeM YBe/IMUeHUS Ha 25 % 3Ha4YeHUs TOro >Xe MOMeHTa. YBe/lnueHue um
YMeHbLLUEHNE 3TUX MOMEHTOB CledyeT yunTblBaTb MPK pacyeTax Ha ycTanocTb.

FATS OMOPHbIX KOIOHH 6e3 pek1aMHOro oQoOPMAEHNA 1 YKpaLLeHWIA, NoAepXMNBatOLLNX 3aMKHYTbIli PeflbCoBbIi
nyTb, MNPV NPOBEPKE YCTOWUYMBOCTM W YrPO3bl CKOSIbXEHUS OMeHKY BETPOBON Harpy3Ku MOXHO He BbIMONHATb.

O6bIYHO HC NPOBEPSAIOT aTTPaKLMOHbI Ha YCTOWYMBOCTL K ONPOKUAbIBAHMIO MO BO3feliCTBMEM BETPOBOW Ha-
rPY3KW. eCNIN TOMbKO HC MOTYT BO3HUKHYTb 3HaYMTe/IbHble FOPU3OHTasIbHbIE CUJbl, 06YCN0BEHHbIE 0CO6EHHOCTAMM
(hOpMbl NN UCKMIOUUTENBHO 60MbLLONK MOWaAblo KOHCTPYKLUK, UAW ce othopMsieHVeM (AeKopauun, 0CBeTUTE b-
Hble MaHenn u T. n.).

B.3 Kauemmn

B.3.1 O6wme nonoxeHns

OO6bIYHO Kayenn paccyMTbIBAKOT Ha Yrofl 0TKNOHeHUS HC 6onee 120* 0T NONOXEHUW paBHOBECUSA. ATA AETCKUX
Kauyesnei, y KOTopbIX PacCcTosiHMe OT HUXXHEro Kpast FoHAO/bI 0 OCM NOABeca He NpeBbIlaeT 2 M. MaKCUMasIbHbINA yron
OTKJ/IOHEHWSI HC [JO/KeH npeBblwaTb 90*.

ATA pacueTa Kaueneld ¢ MOMHbIM MePeBOPOTOM HEO6XO04MMO MPUHMMATb MaKCUMa/IbHbIA Yyron OTKIOHEeHUs
paBHbIM 18CP.

ATA Kayenei ¢ NOTHbIM MEepPeBOPOTOM M MPOTMBOBECOM W30bITOYHbIV BEC FOHAO/MbI JO/KEH YUYWTbIBATLCA B
KaX[0M C/lyvae Kak OAHOCTOPOHHASA neperpyska B fo6aBfieHMe K Becy naccaxupos.

Mpegnonarasi, 4TO OCHOBAHWA CTOEK HAaXoAATCA B OLHON W TOWN XKe FOPM3OHTa/IbHOM MIOCKOCTU W YTO Yron
HaK/I0Ha CTOeK OAMHAKOB, MOXHO MPUHATH CMeAytoLWwnii yNPOLLEHHbIN MeTof pacyeTa 415 006blYHbIX Kayenein-nofgok
(cm. pucyHok B.9).

Bo Bpemsi packayvBaHWa BO3HUKAKOT crefytoLme Cunbl:

H — ropusoHTanbHas cocluaTsioLlLaa pagnanbHoi cuibl, paccunTbiBaeMasi Mo opmyne

/] = O (3cos 0 —2cos 0~) sin 0 (r/A)2; (B.37)

V — BepTUKa/IbHasi COCTaB/ISIOWan paguanbHoi Cubl, paccunTbiBaemasi no opmysne
V- O](3cos0 -2 cos0”) cosO0<r/A)2+ {1- (r/k)2)\ (B.38)
rie Q — CoGCTBEHHbIN BeC ABUXKYLLMXCS YacTeil M BpeMeHHas ABUXKYLLAACS Harpyska (roHfoM1a — CBA3W — Naccaxu-

pbl);
41
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0  — yron OTK/IOHEHWS! FOHAONbI;

0~ — MaKCUMasbHbI Yron 0TKNOHEHUSI TOHAObI;

I — paavanbHOoe PacCTOsIHWE LiEHTPa Macc OT OCK BpaLLeHus:
K — paavyc BpalleHNs BCeX 3/1IeMeHTOB Kaueneid BOKPYr ocu.

Ecnn HeT NpoTMBOBECA, U Kayenun NpeAcTaBNAOTCA KaK MaTepuanbHas ToUKa, a /K W 1. To gelicTByOLWME CUNbI
S, H. V paccunTbiBaioT no dopmynam:

.S"QOcose-Jcose”); (B.39)
/1 5*sin 0:
V=S"cos 0.

rge S — paguasibHas cuna 4ns MasTHUKA, 3KBUBA/IEHTHAsA pacKauyvBatoLLeiics FoHAoNe;
/I —cm. chopmyny (B.37);
V —cM. hopmyny (B.38).

B Tabnmue B.3 3HaYeHWUs cu, NOAYyYeHHbIe HA OCHOBAHUMW BblLIeNpPUBeAEHHbIX (HOPMYN ANs KonebaHwii maTe-
pvianbHO TOYKU NPY paTHbIX Yriax OTKAOHEHUs, yKaTaHbl 419 MaKCMMasbHbIX YI1I0B OTKIOHEHUst roHAonbl (04)
OTHOCUTENbHO MOMOXEHMA MOKOS, paBHbix 90\ 120° n 180*.

Cwunbl, feiicTBYIOLLME HA OMOPbI, PacCcYMTbIBalOT No hopmynam:

=TWK” (B-40)
roe Dt — ckumMalolLee ycunue B ornopax:
G — cuna co6CTBEHHOTO Beca;
a — Yro/l Hak/oHa onop.

O603HauyeHns: O - nocTosHHas Harpyska OoT HeNnoABUXXHbIX 3/IEMEHTOB (OI'IO-
pbl. OCb. MONTUHHUKMN) (ECAN Kayenn ycTaHOBNEHbl Ha nnatdopme, To ce co6-
CTBEHHbI# BEC MOXET OblTb BK/JOUYEH B 3HauyeHue GTOI‘IbKO npn ycnosuun, 4to
nnaTq)opma MPOYHO NpUKpenneHa K onopam U MOHTUPYETCA COBMECTHO C HI/IMI/I);
W — BeTpoBas HaTpyxa; D — pagnansHas cuna ONA maaTHUKa, 3KBMBaNeHTHas
packauymBatlweiics roHgone; U U V — ropnsoHTanbHas u BepTUKanbHas cOCTaB-
nawmne panmanbiroin cunbl 5; | — pacctosaHune Mexay onopamu: A —sricoTa
Kauyenei: ir — BbICOTAa TOYKM MPUNOXEHWS BETPOBOW Harpysku: GC— yron Ha-
KNnoHa onop: 0 — Yron OTKNOHEHWA TOHAO0NLI. 0Omuv — MakcuManbHbl i yron oT-
KNOHEHWS TOHAONBI: a-a — NUHUA 3akpenneHus onop: Z — ycunue, AeicTeyto-
uiee B OCHOBaHuMK onopbl

PucyHok B.9 — Kayvenun tuna «Jlogka»
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n_1] » I\
1 T\cosa * sinaj’ (B.4)1)

rae D, — UeHTpobexxHas cuna;
V —cM. dopmyny {B.38);
/I —cm. hopmyny (B.37);
0 — cMm. hopmyny (B.40).
MakcmmanbHoe 3HaueHue cunbl, feiicTBYloLWen Ha onopy. D{onpegenstoT us cooTHoweHns Dt/Q ana pasnuy-
HbIX YI/10B OTK/IOHEHWS C UCMO/Ib30BaHMEM COOTHOLIEHW BennumH V/Q n H/Q notabnuue B.3 [rac Q —cm. hopmyny
(B.38L.

Tab6nuya B.3 —3HayeHus cu. AeiicTBYIOLMX B 3NIeMeHTaxX Kayesieil Npyu passiyuHbIX yrnax oTKAOHEHUW TOHAOMbI

© =T
Yron oTKNOHeHUs roHA0NbI B 3HAUEHMA COOWOW CHHA NENNYHH

S!Q YiQ H/Q

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

120e
Yron OTKNOHEHUM FOHAONLI B 3HAUEHMA COOWOW CHNA NENNUHH

S/Q VIQ 1(?
120* -0.50 +0.25 -0.43
no* -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
0* +2,03 +0.69 +1.90
60* +2,50 + 125 +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 +131
10* +3,96 +3.90 +0.69

0* *4,00 +4.00 0
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OkoH4aHve Tabnuubl B.3

Yron OTKNOHEHUN O HAONbI B 3HAaYeHMa COT HOWEHNN BENUYUH

510 v/iQ 112
180° -1,00 +1.00 0
170° -0,% *0,94 20,17
160 -0.52 *0,77 50,28
150" -0,60 +0,52 -0,30
140" -0,30 +0,23 50,19
130" +0.07 -0,05 +0,05
120" +0,50 50,25 +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

Pacuet no copmyne (B.41) npegnonaraeTt Hannume apheKTUBHOro HcAehopMUPYyemMoro KpenaeHus 0CHOBaHWIA
cToeK. B npoTuBHOM criyyae 3HaueHue [ AO/KHO 6bITb YMHOXEHO Ha KO3(h(hULINEHT 2.
BeTpoBylo Harpysky, fieficTBYIOLLYI0 Ha CTOWKMW. [I*. paccunTbIBalOT No dopmyse

I w-K

A /ecosa '

(B.42)
rage W — obuan BeTpoBas Harpyska;

An— BbICOTa TOYKU NPUIOXKEHUS BETPOBOW Har py3Ku;

| —paccTosiHMe Mexay onopamu;

a —cM. dopmyny (B.40).

Mnowartb, Ha KOTOPYH [eACTBYET faBneHWe BeTpa, 415 FOHAOMbI C Naccaxupamm MOXHO NPUGAN3NTENBHO
NPUHATL paBHOM 1.2 M, yYnTbIBas, YTO BeTep AeNCTBYeT NeprneHAMKYNAPHO 415 BCeX MOMOXEHWI Kadeneil B gnana-
30He 3HayeHuii yrna B ot 0* go 60°.

MpegnonaraeTcs, YTO TOUKA NPUNOXKEHWS 3TON CW/bl BeTpa HAXOAMUTCA Ha ypOBHe nojgeca. B cnyyae Heobxoau-
MOCTW CNnefyeT yunTbiBaTb BETPOBbIE HArpy3Kn Ha 3/1eMeHTbl 0(hOPMJIEHUSA U peKaMbl.

MonHyt oCTy, AeNCTBYIOLYO Ha onopbl. 2D paccunTbIBalOT No opmyne

2D- [ + Dw, (B.43)
rge Dt — ycunum B onopax 0T COGCTBEHHOTO BeCa;
0 ITT— MaKCMMa/IbHasi LeHTPOGeXHas cuna:

[, —cuna BeTpa.
B.3.2 OueHKa 0nacHoOCTW OMpoKUibIBaHUA
OnpokunabiBaoLWnii MOMeHT JUKOTHOCUTEIbHO INHUM 3aKpPerJieHns onop a-a (CM. pUcyHok B.9) paccuntbiBatoT
HO hopmyne
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A, =U (/] h-Vemjrl-WXH"A,, (B.44)

rae /I —cm. dhopmyny (B.37);

A — BbICOTa Kauene:

V —cM. chopmyny (B.38);
I, W. Av—cwm. hopmyny (B.42).

3HaveHns BeNMUYUH V1 //A0MXKHbBI ObITb MOMTyYeHbl C UCMONb30BaHWEM flaHHbIX Tabnuubl B.34158 cOOTBETCTBY-
towero yrna 0.

CTabunmsmpyowmnin MOMeHT M OTHOCUTE/IbHO IMHMM 3aKpensieHns onop a-a (CM. pucyHok B.)) paccumTbiBa-
10T o dopmyne

. = (0.45)

G — BeC HeMofBMXHbIX 3/1EMEHTOB;
I —cm. dopmyny (B.42).

B chopmyne (B.45) BenvuunHa G npescTaBnseT C060i MUHUMANbHbIN BeC. KOTOPbI A0/KeH OblTh rapaHTUpoBaH
(Hanpumep, ecn UCMONb3yeTCs [PeBECHHA, TO ee BEC [JO/HKEH YUNTbIBATLCA B CyXOM COCTOSIHUM). s npegynpexpe-
HWS1 ONPOKUALIBAHNA Kadeneli JO/MKHO 6bITb BbINOMHEHO ycnoBue J¥a r Mx.

Ecnn Mn < A/, To Heob6xoAnMMO obecneunTb JOMNO/HNUTE/IbHOE KPEM/IeHVe OMOop Kayesei, TaK Y4Tobbl BbIMOMHS-

nocbycnosue 7 2 2v, rge Z, = 370 ycnoBue obecneymBaeTcs, Kak yKasaHo B 8.2.7 HacTosILLEro cTaHaap-

Ta.

MoaBecHble TAMM roHAO/bI MPOBEPSIOT PAcUETOM Ha PacTsHKeHUe, a Takke Ha yCTOMYMBOCTb /11 YIN0B OTK/IOHe-
HUA, npesblwaowmx 120*.

Ecnv NoAWMNHUKKM, B KOTOPbIX 3aKperieHa OCb MOABECKWU TOHAOSbI, UMEKT 3KCLLEHTPUCUTET OTHOCUTENIbHO
nonepeyvHoOn 6anku, To 6anka NoABepraeTcs BO3AENCTBUIO KPYTALLEro MOMEHTA, a ONopbl — BO3AelCTBUIO M3rnbato-
Lero MoMeHTa. ConpoTuB/IeHNE 3/1eMeHTOB KOHCTPYKLIMM YKa3aHHbIM BO3fe/CTBUSIM A0/DKHO ObITb MPOBEPEHO pacye-
TOM.

NMPUNNOXEHWE T
(pekomeHayemoe)

Mporu6bl, BbIrvGb! 1 NMEPEMELLIEHNST 3MIEMEHTOB W KOHCTPYKLMIA

3HaueHMs Mporm6os, BbITMGOB 1 MepeMeLLeHUNIA 3/1eMEHTOB U KOHCTPYKLWI CnefyeT onpeaenaTb OT felicTBUSA
HOPMaTMBHbIX 3HaYeHWI BpeMeHHbIX Harpy3ok. MpedenbHble 3HaYeHMs NPOrM6oB, BbITMGOB 1 NepemMeLLeHniA/, ane-
MEHTOB M KOHCTPYKLMIA He AO/MKHbI MPeBbIlIaTh yKasaHHbIX B Tabnuue IM.1.

Tabnwuuyall — MpegenbHble 3Ha4YeHNST NPOrM6oB, BbIrMOG0B M MepemeLLeHni
I‘Ipep,eanoe 3HayeHue

HaumeHOBaHMe YNEHEHWUIO K KOHCTPYKLUK
BEPTUK/ILHOIO nporunba wnnu rOpM30oHTaNbHOrO Bbirnba nan

BbirnGa / nepemeleHns /un
1 MN3rnbaemble, CXaTo-U3rnbaemMble U cxKaTble 3ne-
MEHTbI /1500 /1500
2 neMeHTbI NyTei Nof ABVXKYLLMECS TPaHCMNOPTHbIe
cpeacTBa /1500 —
3 KOHCTpYKUMS B LieqIoM, paccmaTprBaemast Kak KOH-
CO/Ib, 3allem/IeHHass B OCHOBaHUU — A/1000

O603HaYeHNS:

| — NponeT UK ANHA 3NEMEHTA;

A — BbICOTa, paBHass PacCTOAHMIO OT HM3a OMOPHOWN MAUTbI 40 Bepxa Crasibl<oii KOHCTPYKLMW.
MpumeyaHUe — NS KOHCONN BMECTO 3HAYEHWUSI / NPUHMUMAIOT 3HAUeHMWe YBOEHHOIO Bbl/leTa.

Mpun cobnogeHnn Bcex TPe6oBaHMI HAcTOSLLEro cTaH4apTa no 06ecneyeHUo HafeXHOCTU KOHCTPYKLMIA f0-
nyckaeTcsl NpefenibHble 3HAYeHWs /,, yBENMUMBATL MO CPABHEHWIO C MpULeneHHbIMU B Tabnuue .1, HO BO Bcex
cyyasix NpMHUMaTh He 6onee 2/a.
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MPUNNOXXEHWE 4
(O6sa3aTenbHoe)

CTa/n /11 KOHCTPYKUWIA

B 3aBMCUMOCTM OT YCMI0BUIA 3KCMyaTalumMmn 3feMeHTbl KOHCTPYKLUWIA crefyeT pasaensTb Ha 3py rpynnbi:

1 — anemMeHTbl U AeTann, paboTalolime B 0C060 TSHKENbIX YC/I0BUSAX U HerocpecTBeHHO BOCMPUHMMAalOLLME
ANHaMUYecKre N BUBPaLMOHHbIe Harpysku (3/1eMeHTbl MyTU AN1S PenbCOBbIX TPAHCMOPTHbLIX CPEACTB MM Kapyce-
Neii; coefiMHUTeNbHbIe (hNaHLbl; 3/IEMEHTbI, COeUHSAIOLLME CEKLUU MYTU MeXay CO60i u co cTolikaMu 1 T. M.);

2 —aneMeHTbI 1 leTanu, paboTaroLme B OCHOBHOM MPWU CTATUYECKUX Harpy3kax (0nopbl, CTOMKW U UX COeAN-
HUTeNbHbIe AeTasin: MOCafoUHble NOWAaAKN; IECTHULbI; KOHCTPYKL MK, NOA4epXKMBatoLLnMe MexaH3Mbl 1 060pyoBa-
HUe, U T. N.);

3 — BcriomoraTe/ibHble U C1ab0HATPYXEHHbIE 3/1EMEHTbI 1 feTanun (CBA3N CTOEK U UX COeJUHU TeflbHble AeTanu,
3/1EMEHTbI Ha3eMHOro Kapkaca, KpoMe yKasaHHbIX B rpynnax 1um 2, n 1. u.).

CTtanu NS 3/1EMEHTOB KOHCTPYKLUMWIA U AOMONHUTENbHbIe TPe60BaHNA K HUM YCTaHOB/eHbI B Tabnuue [.1.

Tab6nuya O.1 — Cranm v KOHCTPYKLMI

Mpokal! Kateropus wnu rpynna ctanu Ans fononHnTeNbHbIE
Mupka ctanu Bun 0603HaYeHNe KOHCTPYKUMIA rpynnbl TpcbonaHHsa (cMm.
npumeydyaHmna K
Mpokara ”‘m;mi:;’” 1 2 3 HacToAwel Tabnuye)
Ct3cn u C13nc JlnctoBoi FOCT 14637 Kar.5n 6 Kar. 4 Kart. 3 -
FOCT 380 (o] . —
no ACORHBIN. roeT 535 Kar. 5 Kar. 4 Kar. 3
COpPTOBOWA
Tpy6bl FOCT 10705 . B p.B M.B 2
10 n 20 Tpy6bl FOCT 8731 p.B p. B p.B 2
no NOCT 1050
09r2C: 09r2: NucToBon, 3
12IC; 17ric (hacoHHbIN, FOCT 19281 Kar. 11 Kar. 3 Kar. 10
no MOCT 19281 COpTOBOWA n 1

MpumeyvaHusa

1 ins cBapHbIX KOHCTPYKLUWIA COfjepXaHue yraepoja B roToBOM MpokaTe He A0/HKHO npeBbiwaTb 0,22 %.

2 ina Tpy6 B KOHCTPYKUMAX rpynn 1un 2 yaapHas BaskocTb KCU-31 1 30 fx/cm2

3 ins hnaHueB B COeAMHEHUSAX 3/1EMEHTOB, BOCUPLLHLLIAIOLINX YCUNUA PACTSHXKEHUS, NUCTOBONM NPOKaT A0/1-
XKeH Y/I0BNeTBOPATb CeAyOLNM TpeboBaHNAM:

- OTHOCUTE/IbHOE CY>KEHME a HanpaB/ieHNN TONLWMHbI MPOoKasa [,0/KHO COOTBETCTBOBATL rpyrnne KayecTsa He
xy>e 215 no FOCT 28870:

- N0 CMJIOHOCTY NPU NPOBefeHUN YNbTPasByKOBOr0 KOHTPO/ISA MPOKAT JO/IXeH COOTBETCTBOBATb Knaccy 1Ho
FOCT 22727.

YKasaHHble TpeboBaHUS K MaTepuasny (hnaHLeB pacrnpocTPaHATCA Ha (TaHMeBbIC CTbIKW, B KOTOPbIX pac-
YeTHble HanpshKeHUs npesblwatoT 50 % Hecylleli cNOCO6HOCTKM, onpefeneHHON Npu pacyeTe naHua Ha U3rnb un
CBapHOro coefnHeHnsa dnaHua ¢ npodunem cornacHo 10.5.4 HacTosLlero ctaHjapTa.

4 Tlo cNAOWHOCTM MpW NPOBeAeHUN YNbTPa3BYKOBOr0 KOHTPO/IS MPOKaT, NpeAHasHayYeHHbI ATA KOHCTPYK-
uMiA rpynnel 1. fo/KeH COOTBeTCTBOBaThb knaccy 1no FOCT 22727.

5 BecLoBHble TopsYeethopMUPOBaHHbIe TPYO6bl, U3rOTOB/EHHbIE U3 C/IMTKOB, UMEILLNX MapKUPOBKY C -
Tepoii «J1», NPUMEHATb HC crefyeT.

6 [lonyckaeTca UCMosib30BaTh CTa/IM MapoK, HC yYKasaHHbIX B Tabnuue [1.1. ecnv NoATBEPXKAEHO COOTBETCTBME
MX MeXaHWYeCKNX 1 TeXHOMNOMMYeCKMX CBOMCTB TPe6oBaHNAM, MPefbaBAsSeMbIM K CTassiM, NPYBeAeHHbIM B HACTO-
Alel Tabnuue.

7 Mo cornacoBaHnio C 3aKa3yMKOM [I0MyCKaeTCA UCMOo/b30BaTh CTa/IN, K KOTOPbIM NpefbaaTAores 40noaHu-
TeflbHble TPe60BaHWA B HaCTM XMMMUYECKOro coCTaBa M MexaHW4YeCKUX CBOWCTB.
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MaTepuanbl Ans cBapKu yKasaHbl B Tabnuue [.2.

Tab6nuuya [.2 — Matepyasnibl 15 cBapKu

ONeKTPOAHbIe MaTepuansl AN CMapku

Mapka cBapouyHoii npoBonok! no FOCT 2246
Mapka ctanu

Twun anekTpoja

Nns cBapku nop hnocom
0o FOCT 9467 AN cBapKu Byrnekucnom rase p a®

no FOCT S050 u ero cmecu ¢ no rocT 90S7
aptoHom no FOCT 10157

Ct3en. C13nc, 20 342, 342A. 346. Cg-08I2C CB-08A.

346A.350, 350A CB-08TA

o9rac, osrz. 346, J46A. Cs-08I2C CB-O3IA,

12rc, 1mic 350, 350A Ce-1OTA
MpumeuyaHune — lNpu COOTBETCTBYIOLEM TEXHWKO-9KOHOMMUYECKOM 060CHOBAHMU A1 CBapKW

KOHCTPYKLMIA AONYCKaeTcs MCMONb30BaTh MaTepuasibl, HC yKasaHHble B Tabnuue [.2. Mpu 3TOM MexaHU4ecKue
cBOIiCTBa MeTa/Na LBA. BbIMOMHAEMOr0 C UX NMPYMEHEHWNEM, [OMKHbI GbITb HC HUXXe CBOMCTB, 06ecreqmBaemblx
npuMeHeHWeM MaTepuasioB HO HaCTOALLE Tabnuue.

MNMPNNOXEHWNE E
(pekomMeHayemoe)

HecyLan CMoco6HOCTb CTEPXXHEBLIX aHKepPoB

CxeMma CTepXHEBOr0 aHKepa npeAcTaBieHa Ha pucyHke E.I.
PacueTHyto HecyLLyto CNOCOGHOCTb MPOCTbIX CTEPXKHEBbIX @HKEPOB KPYT/10r0 CeYEeHNS ¢ MUHUMA/IbHBIM 3arny6-
NeHMeM B FPyHT Ha 80 CM A/151 XKECTKMX CBSI3HbIX TPYTOB OMpPeAensioT no hopmyne

Z % <6.5+0,08 {§)/<, (E.)

rge Z — pacyeTHasi HecyLas Cnoco6HOCTb aHKkepa. H:
(l—yron npunoxeHus Harpysku, rpag.; (0"E p £ 45%);
T — 3arny6neHue, cm; (/' 1 80 cm):
d — AnameTp nonepeyHOro ceveHnsa aHkepa, em; (d > 0.025 /*+ 0,5).

PacueTHasi HecyLlasi COCOGHOCTb aHKepa MOXeT ObITb onpejefieHa 3KCNepUMeHTaNbHO NMyTeM KOHTPO/SIbHOIO
Harpy»eHVsl aHKepOB, YCTAHOB/IEHHbIX U HarpPyXXeHHbIX B YC/TOBUSAX, COOTBETCTBYIOLMX HATYPHbIM. VCNbITaHUAM f0/1-
XKHO 6bITb MOABEPrHYTO HC MeHee Tpex aHKepoB. PacyeTHas HecyLlas CMoCO6HOCTb PacCUNTLIBAETCS MO MUHUMaSIbHO-
My pe3ynbTaTy UCMbITaHWi ¢ KO3((HULMEHTOM HaAeXHOCTU Y. paBHbIM 2.

PesynbTupytolaa Harpyska ZKi, AeiicTByloLast Ha aHKep, ONpefesisieTca Kak CyMMa BEeKTOPOB C YYeTOM KO3g-

uymeHTOB 6e3onacHoCTN Yi> 1 y”; no 8.2.2 HacTosLero cTaHgapTa (pucyHok E.2). Mpu aTom pe3ynbTupytoLas

Harpyska fio/kHa 6bITb He 60/1ee pacyeTHOI HecyLeli cnocobHOCTU aHkepa ZK(£ Z.

Mpu ncnonb3oBaHMM rPynNn aHKepoB PaccTOAHME MeXAY CMEXHbIMU aHKepamu A0/HKHO ObiTb HC MeHee NATU-
KpaTHOro 3HayeHnsa nx guametp:!l.

Heo6x04MMO yuMTbIBaTb, YTO AMHAMUYECKME HArpy3KuW MOTYT MPUBECTU K CHUXEHWUIO HecyLleilt cnocobHoCcTH
aHKepHOro KperneHuns.
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Zy w Zt — BepTUKaNbHas K TpU loUTanbHaH coCTaBNA-
ol Me pacyeTHOM NcCywWwcii cnocoGHOCTM aHKepa; Z,
P —cm.dopmyny 4E.1>

PucyHok E.1 — Cxema CTep>XHeBOro aHKepa
Y'qg w y'K ~ KO3 (UUMEHTb HagexHocTn

no S.2.2

PucyHok E.2 —Cxema Harpysok, feicTBy-
IOLLMX Ha CTEPXKHEBOW aHKep

MPUNOXEHWE X
(pekomeHayemMoe)

MpeaebHble MBKOCTY 31EMEHTOB KOHCTPYKLMIA

HanmeHoBaHue 3/1eMEHTOB KOHCTPYKLMWK 3HauyeHUe MpeaenHoit
rméekocTmn

1 CxaTtble 3/IEMEHTbI:
- CTBOJIbI BalleH Ans 0603peHns 1 ANsi MPbPKKOB, OCHOBHbIE ONOpbI Konec 060-

3peHnsa 1 Kapycenei 120
- CTOMKM, nosica M pelleTKM OCHOBHbIX HeCYLLMX KOHCTPYKLMIA Konec 0603pe-

HUS. Kapycesnei, KaTa/lbHbIX rop 160
- CBA3EBbIC W ApYyrune 3neMeHTbl 200
2 PacTsiHyTble 3/1eMeHTbI NPW Harpyskax:
- cTaTUYecKux 400
- AMHAMWYECKUX 300

MpunmeyaHunda
1 InA 3N1eMeHTOB, HEMOCPEACTBEHHO BOCMPUHMMAOLWMNX ANHAMUYECKNE HArpys3KW, 3HaYeHUS NpefenbHbIX

rnbKocTel ANS UCKNYEHNS pe3oHaHca crefyeT npyv Heo6X0AUMOCTM YMeHbLUAaTb C YH4eTOM MapamMeTpoB Koneba-

HUA.
2 MpefenbHble 3HAYEHUS1 TMOKOCTW CXKATbIX '3/1EMEHTOB LOMYCKAETCsl YBE/IMUMBATL HO CPABHEHUIO C NpuBe-

[eHHbIMY B HacTosILLell TabmLe, Ho He 6oniee Yem Ha 25 %. Mpu 3ToM Npu NpoBepKe YCTOWUYNBOCTU KOHCTPYKLNI
KaK eIMHbIX MPOCTPAHCTBEHHbIX CTEPXHEBbIX CUCTEM B COOTBETCTBMM C 8.1.2 KoapPpuLUMeHT 3anaca no oblueit
YCTOAYMBOCTM AO/MKEH ObITb Y >1,5.
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Tabnmupl 1 rpadyKkm, UCMosb3yeMble 411 pacyeTa Ha yCTasnocTb

W Tabnuupl, UCNonb3yemble A1 pacyeTa 3/1EMEHTOB Ha yCTanocTb

Ta6nuuya W — Fpynnbl KOHUEHTPATOPOB B 3/1IEMEHTAX KOHCTPYKLMIA NPU pacyeTe Ha ycTanocTb

NHpeke
KOHLEHTpa
ropa

101

2 n

321

322

323

41

4 12

XapakTepuctuka 31€Mcun la Cxema 3fnemeHTa

Mpynna 1

OCHOBHOI MeTan/l ¢ NpoKaTaHHbIMK
U 06paboTaHHbIMM MeXaHU4ecKum ny-
TeM KpOMKamu, a Takxke ¢ KpoMKamu, 06-
pe3aHHbIMW MalLlMHHOW rasoBoOi Pe3KoW

pynna2
OnemMeHTbl C OTBEPCTUSAMU MOA 3aK/en- DO OD

KW 1 60NTbI, @ TaKXe C 3aKsenkamm n 6on- *

TaMun Npu KX HalpyxcHun Hc Bbiwwe 20 %
HecyLeli cnocobHoCTH

myvna 3

OeMeHTbI C OTBEPCTUSIMU B BYXCPE3- "
HbIX 60/TTOBbIX 1 3aK/ENOYHbIX COEUHEHU- o0 {,',
ax 0 OH

ON1eMeHTbI C 0TBEPCTUAMM B OLHOCPE3-
HbIX GONTOBbIX U 3aKNEMOYHbIX coejuHeHN-
AX

3neMeHTbI C 0TBEPCTUAMM B OJHOCPE3-
HbIX 6ONTOBBIX U 3aK/EMOYHbIX COEfUHEHN-
AX MPY 3KCLLEHTPMYHOM MPUIOXKEHUN Ha-
rpy3Ku

0aoo

pynna 4

ONemMeHTbl CO CTbIKOBbIM nonepevyHbIM
LUBOM 0C060 BbICOKOIO YPOBHA Ka4decTBa

DNeMeHTbl pas/IMYyHON TONLWMWHBLI CO
CTbIKOBbIM MOMepeyHbIM LIBOM 0C060 Bbl-
COKOr0 YpOBHS KadecTBa. bonec ToncTblid
3/1EMEHT UMEeT OAHOCTOPOHHWIA UK CUM-
METPUYHBI/ CKOC MO TO/LWMHE C YK/IOHOM YikmoHs 1:3
£1:4 nnn £1:3 cOOTBETCTBEHHO

Tpe6oBaHusa K

BbIMOMTHEHUIO LWBOB

no tabnuue N.2

HP1Q0
HpicO

Hp1M

Hp100
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MpogomkeHve Tabnuupl W. |

Wuneke Tpe6oBaHuUM K
KOHLEHTpa- XapakTepucTnka anemeHTa Cxema 3anemeHTa BbIMONHEHUIO LBOB
topa no rabnuue 1.2
4 13 BBapeHHbIli y3/10BOIi 3/1eMEHT ¢ nore-

peYHbIMU CTbIKOBbIMM LLBaMW BbICOKOFO
YPOBHS1 KayecTBa

4 14 BepTuKanbHble NUCTbI, COETMHCHHbIC Hp106
CTbIKOBbIM LLIBOM 0CO60 BbICOKOIrO YPOBHS

KayecTtsa
Hp100

421 OneMeHTbI, CoeIMHEHHbIE MPOAO/NbHbIM
CTbIKOBbIM LWBOM HOPMa/sibHOIo YpPOBHA
KayecTtBa

422 BepTukanbHbIli IUCT, BBAPEHHbIA MeX-
LY [BYMSI MOSICHBIMW MPOMUAAMU CTbIKO- ¥ ]J\lo
BbIMM LUBaMW HOPMaslbHOr0 YPOBHSI Kaue- -
HpunH
crea Ny *pM 0
423 3neMeHTbI TaBpOBOro U KpecToobpas- K
HOTO0 CeveHuii ¢ NpofobHbIM K-06pasHbim
[ABYCTOPOHHVM LLBOM
pynna 5
51 ONIeMeHTbI CO CTbIKOBbLIM MOMepeYHbIM
LLIBOM 0C060 BbICOKOI0 YPOBHSI KauecTBa
bramm
Oupioo
512 ONeMeHTbI CO CTbIKOBbIM MoMnepeYHbIM V HB&V
LLIBOM HOPMaJIbHOT0 YPOBHS KayecTBa. Bo- H
N1ec TONCThIA 31eMeHT MMeeT OAHOCTOPOH- X HSI%
HUI AN CUMMETPUYHBIA CKOC HO TOJLLK- VKIOH < 1 4
He

YknoH 513

50



MOCT P 52170-2003

MpogomkeHne Tabamubl W. |



FOCT P 52170-2003

Mpogon>keHve Tabnuupsl U. |

52

NHpaekc
KonuneHTpa-

topa

554

6 Il

6 31

6 32

Xapnkrcpucnumka 3aneMeHT

BepTvKaibHble H WM30rHYTble MOsICHble
JUCTbI B 3/IEMEHTE BYTABPOBOr0 CEYEHUS,
K KOTOPbIM C MOMOLLbIO ABYCTOPOHHETO K-
06pasHoro LWwea 0c060 BbICOKOrO YpPOBHS
KayecTBa NpuBapeHa cTeHKa

Cxema anemeHTa

Mpynna 6

OnemMeHTbl U3 (haCOHHOr0 WaW COpro-
BOFO MpoKaTta Co CTbIKOBbIM MOMepeyYHbIM
LLIBOM 0C060 BbICOKOrO YPOBHS KauyecTBa

ONeMeHTbl pasINYHOA TONAWMWHBI CO
CTbIKOBbIM MOMEPeYHbIM LLIBOM 0C060 Bbl-
COKOro ypoBHSi KayecTBa. Bonee Tonctblii
3/1EMEHT MMeeT 0fHOCTOPOHHWUIA NN CUM-
MeTPUYHbIA CKOC MO TOMLUMHE C YK/IOHOM
£1:3 n £1:2 cOOTBETCTBEHHO

K CKBO3HOMY 3/1EMEHTY C MOMOLLbIO
nonepeyHbIX CTbIKOBbIX LLUBOB0C060 BbICO-
KO0 YPOBHSA KayecTBa C BYX CTOPOH Mpu-
BapeHbl MOSACHbIE INCTbI C YrONIbHUKaMM:
KOHLb! LUBOB MOABEPrHYTbl MeXaHN4ecKol
obpaboTke

JNEMEHTbI MPUBapeHbl CTbIKOBbLIM M0-
nepeyvHbIM LLUBOM 0C060 BbICOKOr0 YPOBHSA
KauyecTBa; KOHLbl LLBOB MOABEPrHYTHI Me-
XaHW4ecKoi 06paboTke

CKBO3HOI 3NEMEHT, K KoTopomy Crno-
Mowbio |BYCTOPOHHErO YrnoBoro LBa (Ko-
60 BbICOKOrO YpOBHSI KayecTa MpuBapeH
nonepeyHblii BEPTUKaNbHbIA 31eMeHT

CKBO3HOI 3N1eMeHT, K KOTOPOMY C Mno-
MOLLbH0 1BYCTOPOHHEFO YI/I0BOrO Nomnepey-
HOro LWBa 0c060 BbICOKOrO YPOBHS Kaue-
cTBa MpuBapeHa Luainba

-E B

YKMOH «: 1:2

Tpe6oBaHUM K
BbIMNO/IHEHWIO LLIBOB
no ra6nHve 1.2

y uplMk



Mpogomkenve Tabmupl W |

NHpeke
KW wcnTpa-
opa

633

641

6 42

644

6 45

6 51

6 52

XapakTcpucTka anemelwa

MosicHble 1 BepTUKa/bHbIE NUCTbI B
TNIEMEHTE KOpOBUATOro CeUeHUs:, K KoTo-
PbIM C MOMOLLIGHO IBYCTOPOHHUX YI/IOBbIX
LUBOB 0COBGO BbICOKOIO YPOBHSI KaYecTBa o
BCEMY MepUMETPY MprBapeHb! Anadiparmbl
UM pebpa YKECTKOCTU CO CPe3aHHbIMM YT-
namm

CKBO3HOI1 371IEMEHT, K KPOMKE KOTOPO-
ro Npoao/bHbIM CTbIKOBLIM LLIBOM HOp-
MasIbHOrO YPOBHSI KauecTBa NpuBapeHa
(h11eOHKA CO CKOLLIEHHBIMI U/IN 3aKPYT/eH-
HbIMV TOPLIAMM; KOHLIbI LLIBOB MOABEPrHY-
Thbl MEXaHWYECKoin 06paboTke

CKBO3HOVA 31EMEHT, K KOTOpOMY Npo-
[0MbHbBIM YT/I0BbIM LLBOM 0COB0 BbICOKOr0
YPOBHS Ka4ecTBa NpyBapeHo BepTVKa/IbHOe
pebpo »ecTKocTW (hacoBKa) CO CKOLLIEH-
HBIMU W/ 3aKPYTIEHHBIMU TOPLi@MU; KOH-
LieBble y4aCTKuW LUBOB Ha A/nHe 25/ npef-
CTaBNSOT coboli K-06pasHble LBbI 0CO60
BbICOKOrO YPOBHSA KauecTsa

CKBO3HOVA 371EMEHT, K KOTOpOMY Mpu-
BapeHa Hak/azka. KoHLeBoiA yriosoii LLIoB
0Cc060 BbICOKOTO YPOBHS Ka4yeCTBa Ha 4/n-
He 25/ MMEeeT COOTHOLLIEHWe KaTeToB 1:3 ¢
BbICOTOV paboyero ceveHws a - 0,5r. me-
pexop, MoBEPXHOCTY KOHLIEBOTO LLBa K OC-
HOBHOMY MeTa/UTy MOABEPrHYT MeXaHU4ec-
Koli 06paboTke

K n/iockoMy 3/1eMeHTY KO/bLEBbIM Y-
JIOBbIM LLIBOM 0COBO BbICOKOTO YPOBHS! Ka-
uyecTBa NpUBapeHbI HaKMaaKy

Mexay ABYMS 3MeMeHTaMU Monepey-
HbiMy  K-06pa3HbIMK  [IBYCTOPOHHUMM
LUBaMM 0COGO BbICOKOTO YPOBHS KauecTBa
BBapEH CKBO3HOW 3MeMeHT

OneMeHT, BOCMPUHMMAOLLMIA 13rnb 1
CABVIr, 06pasyeT C ApYrM 3/1EMEHTOM TaB-
POBOE COEAVHEHME C  MCMO/b30BAHMEM
K-06pa3HOro fIByCTOPOHHETO LUBa 0CO60
BbICOKOTO YPOBHS! Ka4ecTea

MOCT P 52170-2003

Tpe6oBaHuA K
Cxema anemeHTa BbIMONHEHUN WHO

no taénuue WN.2

X

X

VAV
TaJ/1IbIOKOH-

LIMBANYLLTD
1B

Taslble VOHL*-
ANYKTbblH

Yy Yy HPT
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MpopomkeHre Tabmmupl U. 1

KOHUCHTpU-

54

NHpaeke
Topa

653

64

712

713

714

73

XapaKTepucTuka anemeHTa

TaBpoBOE COBAVHEHME C [IBYCTOPOHHUM
K-06pasHbIM LLIBOM 0CO6O BbICOKOTO YOB-
HA KauyecTBa, BOCMPMHUMAtOLLEe BEpTY-
Ka/lbHble MOABVKHbIE HArpy3Ku

BCpTUKATbHBIC W U30THYTIE MOSICHbIE
JICTbI B 3/1EMEHTE [IBYTaBPOBOTO CEUEHNS,
K KOTOPbIM C MOMOLLIbHO IBYCTOPOHHErO K-
06pa3Horo LLBa HOPMa/IbHOTO YPOBHS Ka-
UeCTBa Mpu1BapeHa CTeHKa

Tpe6oBnmMus K
Cxema anemeHTa | binaaHe><mm> wnos
no tabnuue N.2

pynna 7

O/eMeHTbI CO CTbIKOBbLIM MOMepeYHbIM
LLIBOM, BbIMO/THEHHbLIM C 0,qHOI7I CTOPOHbI
Ha noaknaake

OneMeHTbl Pas/IMYHOA TOMLWWHBI CO
CTbIKOBbIM MOMEPEYHbIM LLIBOM HOPMab-
HOrO YPOBHW KauecTBa. boree TonCTbIi ane-
MEHT UMeeT OHOCTOPOHHUIA UM CUMMET-
PUYHBIA CKOC MO TO/LLYHE C YKMOHOM £1:2
1 £1:1 COOTBETCTBEHHO

K CKBO3HOMY 371EMEHTY C MOMOLLbHO
nornepeYHbIX CTbIKOBbIX LLIBOB HOPMa/IbHO-
ro YPOBHS Ka4yecTBa C [jByX CTOPOH Npuea-
PeHbl MOSICHbIE /UCTbI C YTO/bHUKaMMU:
KOHLIb! LLIBOB MOABEPTHYThI MEXAHNYECKOI
06paboTke

TpyGuaTble 371EMEHTBI COBAMHEHbI KO/b-
LIeBbIM CTHIKOBbIM LLIBOM, KOPEHb KOTOPO-
ro chopmMMpoBaH Ha BbICTyre Ge3 rogBa-
POYHOTO LLBA

CKBO3HOIN 3/IEMEHT, K KOTOPOMY C ro-
MOLLIbHO /1BYCTOPOHHET O YT/I0BOrO LUBa HOp-
Ma/TbHOrO YPOBHS! KAYeCTBa MPUBApeH Mo-
MePeYHbIA BEPTVKA/IbHBIA 3MEMEHT

YknoH £ 1:2
Vv Hg\ggl
YKnoH E1:1
__EEE X fesy
vggr



Mpogomkenvie Tabmupl U. |

NHpeke
KOHMCKTpa-
opa

733

741

742

743

744

745

746

Xapaklcpuctuka sgementl

MosicHble U BEPTUKaTbHbIE NINCTLI B
3eMeHTe KOpo64aToro ceveHus, K KoTo-
PbIM C MOMOLLBH ABYCTOPOHHWX YT/I0BbIX
LLUBOB HOPMasbHOTO YPOBHA Kadectsa Mo
BCEMY MEpUMETPY MPUBapPEHbI MOMEPEYHbIe
[JvatparMbl UM pebpa ecTKOCTY

CKBO3HOW 371EMEHT, K KPOMKe KOTOpO-
ro NPOAO/bHBIM YI/I0BLIM LLIBOM 0CO60T0
YPOBHS KauecTBa MpuBapeHa ()acoHKa co
CKOLLIEHHBIMM TOPLIAMY; KOHLIbI LLIBOB MOA-
BEPrHYTbI MEXaHN4YeCKoi 06paboTke

CKBO3HOI 3MIEMEHT, K KOTOPOMY Mpo-
[0/bHbIM YT/I0BbIM LLIBOM MPUBapeHo Bep-
TVKasIbHOe Pebpo »eCTKOCTU (hacoHKa) co
CKOLLIEHHBIMW TOPLIAMM: KOHLIEBbIE Y4aCT-
KM LLBOB Ha A/viHe 25/ npefcTaB/stoT Co-
60i1 yrnoBble LBbl 0CO60 BbICOKOrO YpOB-
HA Ka4yecTBa

B npope3b anemeHTa K-06pasHbIMH ABY-
CTOPOHHVIMW LLIBAMW HOPMa/IbHOrO YPOB-
HA Ka4ecTBa BBapPEHO BEPTUKa/IbHOE Mpo-
[0bHOEe PeBpO XECTKOCTU CO CKOLLIEHHbI-
MW WM 38KPYTNIEHHBIMA TOPLIAMU: KOHLie-
Bble YYaCTKM LUBOB Ha fMHe 25/ npeg-
CTaB/AOT o601 K-06pasHble BYCTOPOH-
HVie LBbI 0COB0 BBLICOKOTO YPOBHSA Kaue-
CTBa

CKBO3HOWi 3M1EMEHT, K KOTOpPOMY Npu-
BapeHa Hak/naaka. KoHLeBoin yrioBoii pas-
HOKATETHbI LLIOB 0COB0 BbICOKOr0 YPOBHS
KayecTBa Ha f/imHe 25/, nopseprHyT Me-
XaHWYeCKoi 06paboTke. OTHOLLIEHME TOS-
LUMHbI HaKMaAKW K TOJLUMHE OCHOBHOIO
anemenTa /, £ 1,5/

CoefnHeHWe 371EMEHTOB C [BYMS Ha-
KnagkamMy Mpy COOTHOLLIEHWW TOMLLMHBI
/1£ |. HaxnceTouHble coevHEHUS BbIMNO/I-
HeHbl YrNOBbIMY LUBaMU HOPMasibHOTO
YPOBHSA KauecTBa. 30Ha Mepexoda noeepx-
HOCTV /1060BbIX LLUBOB K OCHOBHOMY MeTasl-
Ny NoABEPrHyTa MeXaHN4ecKon 06paboTke

O/eMEHT TaBPOBOro CEYEHWA BbINO/HEH
npoAaobHbIMM CBA3YOLLMMN NPEPbIBUCTbI-
MW YTI0BbIMA LLIBaMX HOPMa/1IbHOIO YpPOB-
HAl KayecTBa

Cxema anemeHTa

—, 1 T

MOCT P 52170-2003

Tpe6oBaHuUu K
BbIMOMTHEHNUN TBOMWN
no taénuue W.2
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N mneke
KOMUeHTpa*
Tapa

747

748

751

72

75

7H

S12

S13

XapaKTepucTuka 3nemeHTa

Y3en epmbl U3 (HaCOHHOrO MPOKaTa,
B KOTOPOM Packocbl MpuBapeHbl K Mosicy
no Bcemy MEPUMETPY NMPUMbIKAHUA Yrio-
BbIMM LLIBaMW 0CO6GO BbICOKOTO YPOBHS! Ka-
yecTBa

Y3en (hepMbl U3 TPyO C HeMmocpeCTBEH-
HbIM NPUMbIKaHWEM 3M1EMEHTOB, B KOTO-
POM packochbl MpMBapeHbl K Mosicy Yrio-
BbIMM LLIBaMV 0COB0 BbICOKOIO YPOBHSI Ka-
yecTea

Mexqay AByMA anemeHTamu Mornepey-
HbIMU K-06pa3HbiMK [IBYCTOPOHHUMM
LLIBAMW HOpMasbHOTO YPOBHA Ka4ecTBa BBa-
PEH CKBO3HOW 3M1eMeHT

ONeMeHT, BOCMPUHVMAIOLLMIA M3rvb v
CABMI, 06pasyeT C APYruMX 37ieMeHTaMm
TaBPOBOE COEAVHEHWE C UCTOMb30BaHWEM
K-06pa3HOro ABYCTOPOHHErO LBa HOp-
Ma/lbHOr0 YPOBHSI KauecTBa

TaBpOBOE COEAMHEHVE C 1BYCTOPOHHM
K-06pa3HbIM LLBOM HOPMa/IbHOTO YPOBHS!
KauecTea, BOCMPVHMMAIOLLEE BEPTUKaIb-
Hble MOABVDKHbIE HArpy3Ku

BepTuKarbHble 1 M30THYThIE MOSICHbIE
JWCTbI B 3/IEMEHTE [IBYTaBPOBOr0 CeUeHMs,
K KOTOPbIM C MOMOLLBIO ABYCTOPOHHETO
YI7I0BOrO LLBA HOPMA/ILHOIO YPOBHS Kaue-
CTBa NpuBapeHa CTeHKa

Myl as$s

ANeMeHTbI Pa3/IMYHON TOMLUMHBI, IKC-
LIEHTPUYHO COEAWHEHHbIE MOMEPEYHbIM
CTbIKOBbIM LLIBOM HOPMa/IbHOrO YPOBHSA
KauecTsa. BOnecTONCTbIV 3N1EMEHT HC MMeeT
CKOCa Mo TO/LLMHE

K CKBO3HOMY 3/IEMEHTY C MOMOLLbO
MOMepeYHbIX CThIKOBbIX LLIBOB HOPMa/IbHO-
I'0 YPOBHSI KauecTBa C AABYX CTOPOH MpyiBa-
PeHbl NOSICHbIE IACTbI

Cxema 3nemeHTa

TpeboBaHua K
BbIMOMTHEHUIO LIBOB
no ta6nuuye .2

£



MpopomkeHve Tabmupl N. 1

WinekC

KOHLEeHTpa-
Topa

8 14

833

841

842

843

844

845

XapaKTepI/ICTVI Ka 3fileMeHTa

®naHLbI NpUBapeHb! K Tpy6aM Yr/ioBbi-
MV LLIBAMU HOPMa/TbHOTO YPOBHS! KayecTsa

IMosicHble 1 BePTVKATbHbIE INCTbI B 3/ie-
MEHTE KOpPOOYATOro CeveHusi, K KOTopbIM
C MOMOLLI5HO OAHOCTOPOHHUX YT/I0BbIX LLUBOB
HOPMa/IbHOrO YPOBHS KauecTBa npuBape-
Hbl MO BCEMY MEPUMETPY MOMepPeYHble An-
afparmbl

CKBO3HOI 3/1EMEHT, K KDOMKE KOTOpO-
ro NPOAO/bHBIM LLIBOM MPUHAPCHA MPSIMO-
Yro/bHasi NnacTuHa

CKBO3HOW 3/1eMeHT, K KOTOpOMY Npo-
[0MbHbIM YIOBLIMUA LLBaMW HOPMaJTbHO-
IO YPOBHA KavecTsa NpuBapeHa BepTuKaslb-
Hasi NPAMOYTONbHasA NacTyHa

B npopesb 3nemMeHTa ABYCTOPOHHUMY
YINI0BLIMA LIBaMI HOPMA/IbHOTO  YPOBHS
KauecTBa BBapeHa BEPTVKa/bHas MpoJo/ib-
Hasi MPSMOYTOfbHast MnacTyHa

CKBO3HOIA 3/IEMEHT, K KOTOPOMY YT/10-
BbIMM LLIBAMM HOPMA/IbHOTO YPOBHS Kaue-
CTBA MpVBapeHa Haknaaka

Hax/ccTouHoC CoefHeHme AByX nnac-
TWH C YI/I0BbIM LLIBOM HOPMa/IbHOTO YPOB-
Hs KauecTBa, BbINOSHEHHBIM M0 NEPUMET-
Py BHYTPEHHETO OTBEPCTUS

Cxema anemeHTa

MOCT P 52170-2003

Tpeb6oBaHMa K
aMUOAHEHHK) TBO
no tabnuue W.2

n
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N mneke
KOHLUeHTpa-
Topa

846

847

848

85l

8%

853

O603Ha4eHne: / —TOfLLMHA OCHOBHOIMO 3/IEMEHTA;

XapaKTepucTtnuka 3nemeHT

[lBa (hacOHHbIX 3/1EMEHTa, MeXy Mpo-
[OMbHBIMW KPOMKaMI KOTOPbIX C MOMOLLISHO
YITI0BbIX NN CThIKOBbIX LLIBOB HOPMa/TbHO-
I'0 YPOBHS! KaYeCTBa BBAPEHbI COBANHTEb-
Hble BCTaBKU

Y3en hepMbl 13 PACOHHOIO MPOKaTa,
B KOTOPOM Packocbl MpuBapeHbl K nosicy
o BCEMY MEPVUMETPY MPUMbIKAHWS YI/o-
BbIMW LLUBaMV HOPMa/IbHOTO YPOBHS Kaue-
CTBa

Y3en thepMbl 13 TPY6e HEMOCPeACTBEH-
HbIM MPUMbIKAHWEM 3/IEMEHTOB, B KOTO-
pOM packocbl MpUBapeHbl K Mosicy Yro-
BbIM/ LLIBAMWN HOPMaJTbHOTO YPOBHS Kaue-
CTBa

Mexxzy IByMSsi 371EMEHTaMM C MOMOLLbHO
norepeyHbIX LUBOB BBAPEH CKBO3HOI a/ie-
MEHT; LLBbI HOPMA/IBHOIO YPOBHS! KauecTsa
[JBYCTOPOHHWE YITIOBbIE UMW OfHOCTOPOH-
HYie Ha NOAK/AJKE W C Pa3fenkoii KPoMOK

3neMeHT, BOCMPUHUMAIOLLWIA M3r16 1
capur, 0bpasyert ¢ Apy3VM 3/1eMeHTOM Tas-
PpOBOE COEAIVIHEHME C UCMO/Ib30BaHMEM ABY-
CTOPOHHEr0 YI/I0BOrO LUBA HOPMasbHOro
YPOBHSA KayecTsa

TaBpOBOE COEMHEHME C BYCTOPOHHIM
YI7I0BbIM LLIBOM HOPMA/bHOTO YPOBHS! Ka-
UeCTBa. BOCTPUHMMAIOLLIEE BEPTVKAbHbIE
MOABYKHbIE Harpy3Ky

t —TOMWMHA HAKNAAKK,

Hp. Hp 100. HRT - cm. Tabnuuy 1.2,

Cxema anemMeHTa

Tpe6oBaHusa K
NbIMONHEHHIO LWBOB
no tabnuuc 1.2

AL Wwow
y  Hpioo

\Y
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Ta6nuua .2 —TpeGoBaHWs K BbINO/HEHIO CBAPHBIX LLIBOB 1 KOHTPOMO MX KAuecTBa

¥poBeHs Tpe6osaHnu KBbinonHeHuio waa KOHTpOsib KauecTsa
Bun wsa
Knueewa YcnosHoe Bug v o6bem YcnosHoe
TcxHonornycckam xapakTtepuctuka o603HauC KOMY(XMu 0603HayeHne
Kne
Oco60 BbIMo/HEHVe NMOABaPOYHOIO LLBa CnnoLwHoi Hepas- HpHOO
BbICOKMIA CnpefBapuUTe/bHOI 3a4MCTKOI KOp- pyLLIAIOWMIA  KOHT-
Hs. ObpaboTKa MOBEPXHOCTM LLBA B posb LuBa
HanpaBneHny SeicTBns ycunms. 3a-
Bapka kparepa LLBa
Cn/owWwHOM He- HptOO
paspyLLAtOLLINA KOH-
TPONb BCEX LUBOB,

V BOCMPUHUMAIOLLINX
nepeMeHHble pacTs-
ryBatoLme Hanps-

Hopmarns- BbInonHeHWe rnonsapoyHoOro nww X XeHuna 0* 20.87
HbIiA C NMpeSBapuTe/bHON 3a4NCTKON Kop-
CTbIKO- Hs. 3aBapka kpaTepa LuBa Hepa3pywato- Hp
BOWA LM KOHTPOSb 10 %
NMPOTAXEHHOCTH
BCEX HAaTPYXEHHbIX
LUBOB, BbIMO/HEH-
HbIX KaXAbIM 13
CBapLLMKOB
Be3 BbINo/HeHWs MoABapOYHOro vV - -
LwBa
LLioB c BbInonHeHvie NoABapoYHOIO LLBA
K-o6pas- C NpeaBapuUTe/bHON 3a4MCTKOI KOp-
HOM Ocobo Hsi. 30Ha Nepexopa NOBEPXHOCTM LLBa vV V
pasfenkoii  BbICOKMIA K OCHOBHOMY METa/ly BbIMO/HEHA
C AByms 6e3 noape3oB M60 NoABeprHyTa
CYMMET- MexaHW4ecKoli 06paboTKe Hcpaspywato- HpT
PMYHBIMM LM KOHTPO/b Me-
ckocamut Hopmasib- MpuTynneHvie pasgenkyt KPOMoK Tanna B Hanpasene-
KPOMOK HbllA He 6onee 3 MM 1 Hc 6onee 0,27 (rae K HWW TOJILLUWHBI MPO-
t —ronmHa anemeHTa) KaTa B COOTBETCTBUM
C npuioxeHvem [
30Ha nepexoga MOBEPXHOCTM HacTOsLLEro cTaH-
Oco6o LLIBOB K OCHOBHOMY MET&/1Ty BbIMo/- JapTa
YInoBoii  BbICOKUI HeHa 6e3 Noape3oB MO0 MoaBepr- X1
HyTa MexaH14eckoli 06paboTke
Hopmarns-
HbIlA - - -

O603HaueHve: ()| — pacueTHbIiA Npeden BbIHOCIMBOCTH.

W.2 Mpadwmkw, vcronb3yemble 418 pacyueTa feTaneli Ha yCcTanocTb (2)

3HaueHus Ko3qhMUMeHTa PK YUMTBLIBAIOLLErO KOHLEHTPALMIO HaMPSKeHUIA A4S BpaLLgtoLyXCA BasioB Mpu
pacyete no copmyne (32) HaCTOALEro CTaHAapTa, OMPefenstoT Mo rpadyikaM, MPYBELEHHBIM Ha  PUCYHKax
.1 —.6. rge npeacTaBneHb! Hanbosee HacTo BCTPevatoLLviecs DopMbl KOHLEHTPATOPOB. [Mpy HaIMUMM HECKOMbKINX
KOHLEHTPATOPOB Ha OJHOM AeTanm pacyeT HeoOXOAMMO BbINOMHATB C MCMO/b30BaHVEM KoathdmumeHTa |\ ¢ Makcy-
Ma/TbHbIM 3HAYEHMEM.
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CTyneHyaTbIii Ban

KoahthmumeHTbl  [i/19 CTyMeHYaTbIX Ba/IOB OMPEAENsItoT Mo dhop-

My/am:
Pioe 1+ Yofj, —a1s HOpManbHbIX HANPSHKEHMIA.

pit ™1 + yAi —/[Inq KacaTeNbHbIX HANPSHKEHNIA.
rae Yo» — YCnoBHble KO3h(ULMEHTBI (CM. PUCYHKM

O603HayYeHUs: ninl2)

O. d — gunameTpbl Bana,

r — paguyc rantenu

KoatppmumeHTs! y B dhopmyre (.1) onpesenatotcs U3 rpagmka, NpuBeLeHHOTo Ha pucyHke .1,

T

PuicyHok W.1 —IMpadmk gns onpefeneHys 3HaveHuid KoaddmumeHToB yB topmyne (11.1)

3HaueHns koathduumeHToB B dhopmyrie (M1.1) onpefenstot u3 rpadmka, NpPUBEAEHHOrO Ha pucyHke .2

4' w21

PucyHok 1.2 —Mpadivik ans onpefeneHns 3HaueHnid koaddmumeHToskn B dopmyne (1.1)
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Ban ¢ 6opTrKoM 3HaueHnst KOA(ULMEHTOB  A/18 BasioB ¢ 6OPTMKAMU OMpesens-
10T U3 rpaduKa, NPUBEAEHHOIO Ha PUCYHKe W.3.

VeHLeHTpaTop

O6omHRNMUC
B-wupum 6opTxs;
AVeaaaTp M N a;

A -smoern 60pTXa;
/l-papgayC TI*I'TROMK.

PucyHok W.3 — Mpadmk gna onpegeneHns 3HavyeHnin KoadpuumeHToB [5K4NA BasoB ¢ 6OPTUKOM

Ban co LWNOHOYHOW KaHaBKOM

®opm raramu Nj

®opm raramu N2

KMywT tptop
r-L

Yaasass st

O603HayeHns: D — anameTp Bata: R. r — paguyc rantenm

PucyHok U.4 — Mpacthmk ansa onpegeneHns s3HaueHnin KoaphuLMeHTOB PKA/si Ba/IOB CO LUMOHOYHOM KaHaBKOW,
mct 1
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3HaveHUss KoapULUNEHTOB  A/IM BAHT CO LUNOHOYHOIM KaHaBKOW onpeaensioT u3 rpanka, NpuBeseHHOro Ha
pucyHke W.4.

LnuueBble Basbl

O603HaueHnsi: D — gnameTp Bana, I — pPaguyc rantenm

PucyHok N.5 — Mpadmk ana onpefeneHns 3HavyeHnin KoathULMEHTOB [BK A1S LWANMEBBIX BasloB, INCT 1
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3HaueHust KOIPMULMEHTOB N ANA W/IMACBLIX BA/IOB OHPEAENSKXT U3 rpagivka, NpuBeeHHOro Ha pucyHke N.5.

Hanbl co CBEPNEeHbBIMW NonNepevYyHbIMU OTBEPCTUAMMU

0O603HayeHns: D —gnameTp Bana, d — fmameTp 0TBepCTUA

PucyHok U.6 — Mpadmk ans onpegeneHns 3HadveHuii KoaduumeHToB (Bt ans BanoB CO CBepPEHbIMU
oTBepcTuAMU, AncTt 1
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3HaveHUs KoahhULUNEeHTOB N 415 Ba/IOB CO CBEP/IEHbIMU OTBEPCTUAMU ONPeAensaoT u3 rpaduka. NnpuBeeHHo-
ro Ha pucyHke 11.6.

3HaveHns KO3hPULMEHTA kn s pacyeTos no gopmyne (32) onpeaensiloT no rpaguky, NpUBEAeHHOMY Ha
pucyHke W.7.

O6o3HaueHme: A; — napameTp WeEPOX0OBATOCTM MOBEPXHOCTH

PucyHok .7 — [Mpauk ans onpefenieHNs 3Ha4eHUn KoapPULMeHTa Ku
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3HauveHns KoathuumeHTa A, ana pacuyeToB no dopmyne (32) onpefensatoT no rpaguky, NpuMBejeHHOMY Ha
pucyHke U.8.

PucyHok W.8 — Mpadmk gnsa onpegeneHns 3HadeHUss KoaduumeHTa Kin

NMPUNOXEHWE K
(o6a3aTenbHoOe)

MpoeKTVPOBaHME CBAPHbIX COeAMHEHMI

K.l Hopmbl pacueTa, NpuBefeHHbIe B HACTOSALLEM MPUIOXKEHUW, PACNPOCTPAHAIOTCSA Ha CBapHble COejUHEHUS,
cooTBeTCTBYOLMe TpeboBaHusam MOCT 23118. a Takxe 6.2 1 10.2.7 HacToslLLero ctaHgapTa.
K.2 CBapHble CTbIKOBble COEJUHEHNSA MPU LIEHTPa/IbHOM PacTSHXEHUN UM CxXaTum cunoit N paccunTbiBatoT Mo

opmyne

rge t — HaMmeHbLUas TO/NLWKUHA COeMHAEMbIX 3/IEMEHTOB;
/,, — pacyeTHaa AnvHa LwBa:
pacyeTHOe COMPOTMB/IEHNE CBAPHOIO CTHIKOBOIO COEAMHEHWNA PACTSXKEHUI0, CKaTUI0 UAn nsrmuby, yctaHas-
nueaemoe no CHuMM 11-23 B 3aBUCUMOCTM OT MPOYHOCTHbLIX CBOMCTB CTalM N MeTOAa KOHTPONS COeLUHEHMS.
K.3 CBapHble COeAVNHEHUS C YINOBbIMU LLBaMM
K.3.I CBapHble COeAMHEHNA C YINI0BbIMU LUBaMU NpU AelicTBUU cunbl N, NPOXOAALLEN Yepe3 LIEHTP TAHKECTU
COeIHEHUNS, paccUUTLIBAOT MO (hopmyne

(K.2)
rge At = Kijfifo — niowaab pacyeTHOro CeveHUs LUBa;
K, — KaTeT yrnoBsoro LuBa;
p — KOathUUMEHT rybMHbI NponaaBfeHns LWBa. NpMHUMaeMblii no CHulM 11-23 B 3aBUCUMOCTU OT
YC/I0BUIA CBapKMW:
W — pacyeTHasa fnuHa LWBa. NPUHMMaeMas MeHee ero MoHOW AMHbI Ha 10 Mm;

— pacyeTHOe COMPOTMB/IEHME YI/I0BOrO LWBa cpesy, nNpuHumaemoe no CHulM IM-23 B 3aBUCUMOCTM OT
NPOYHOCTHbIX CBOMCTB MeTa/l/1a LUBa.
K.3.2 CBapHble COeANHEHNS C YINI0BbIMU LLIBaMW NpU AeACTBUM MOMeHTa M B MI0CKOCTU, NepneHAnKYNSapHoO
NI0CKOCTWN PacnosioKeHUs LUBOB, pPacCyMUTbIBAOT Mo opmysne

(K.3)

roe Iff — MomeHT CONPOTUBMAEHUN PaCHETHOro Ce4eHUn LiBa:
A*i — cm. bopmyny (K.2).
K.3.3 CBaprIE CoeguHEHUA C yrnosbiMu WBamMu npu AEIZCTBMM MOMeHTa J1/ B N/10CKOCTH pacnonoXxeHna WeoB
paccunTbIBalOT No opmyne

v

1 +I—yV*2+ / . (K.4)
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rge /n ¥ — MOMEHTbI MHEPLUWN PacyeTHOro CeYeHWs LiBa 0THOCUTENIbHO ero r1aBHbIX 0CeN X-X U y-y;

XHY — KOOpPAMHaTbl TOYKM LLBA. Hanboee yaaseHHOM OT LieHTpa TSXKECTU PacyeTHOro CeYeHUs LUBa;

A,,, —cM. hopmyny (K.2)

K.3.4 PacuyeTHaa fAnvHa YraoBoro Lwsa fo/DKHa 6biTb He MeHee 4K( HO HC meHee 40 mm (rpge A( — KkateT
yrnoBoro LuBa).

3HayeHMe KaTeTa Yr/10BOro LBa NPUHMMAKOT B COOTBETCTBMM C pacyeToM Ho opmynam (K.2)—(K.4), HO HC
MeHee 3HavyeHus, ykazaHHoro B CHull 11-23 B 3aBUCMMOCTU OT TOJ/ILLUHBLI CBAPUBAEMbIX 3/1EMEHTOB U BUfa CBapKMU.

K.3.5 OfHOCTOPOHHME N MPepbIBUCTbIE YI/I0BbIE LUBbI A0NYCKaeTCs MPUMEHSATb NpY AONOTHUTE/IbHOM 060CHO-
BaHUW.

K.4 HaxnecTOYHbIC 3/1EMEHTbI COEAVUHEHWIA TONLWMHON [0 4 MM C TOYEYHBbIMU LLIBAMW, BbINO/HEHHLIMU AYTO-
BOV CBapKo/ CKBO3HbIM NPOMaB/ieHNeM, pacCcuUnTbIBAOT MO (hopMynam:

A T~ B - Hacpes: (K5)

\5nth g<Tb — Ha oTpbIB. (K.6)

rae 1 Nt —cuna cpesblBaloLlas 1 cuia oTpbliBalolllas CBapHble TOUKM COEJMHEHNS COOTBETCTBEHHO;
A, LI HopmaTVBHOe COMPOTMB/IEHME MeTana LWBa Mo BPEMEHHOMY COMPOTUBEHUIO. NPUHUMaeMoe Mo
CHuIM 11-23;

o' — HopMaTMBHOE COMPOTMBJ/IEHWE OCHOBHOFO MeTassa Mo BPEMEHHOMY COMpPOTMB/EHWIO, MPUHUMaeMoe

no CHull 11-23;
N — YMC/I0 CBAPHbIX TOYEK B COEAVMHEHWNN;
d —AvameTp TOYEYHOrO LWWBa B NJIOCKOCTU COEAMHSAEMbIX 3/IEMEHTOB, NMPUHUMaeMblii no TOCT 14776:
/| — MeHblIas U3 TTLW MH CBapUBaEMbIX 3IEMEHTOB.
Pa3vep Hax/eCTKuN B COeJMHEHUN [0/KEH ObITb HC MeHee 5/.

MPUNNOXEHWE N
(obsi3aTenIbHOE)

MpoeKTVPOBaHEe GOTOBbIX U PPUKLMOHHBLIX COEANHEHNIA

1.1 bonToBble COEANHEHUSA, BOCMPUHUMALOLLME NPOLO/IbHBIE CUIbI V. pacCHUTLIBAIOT HO (hopMynam:

Mla — Ha cpes; (n.1)
ndhvi — ,,a CMSITHE; (n.2)
N ANplYb — Ha pacTsKeHMe. n.3)
rAe N — 4ncno 601TOB B COEANHEHUU;

N, — 4nCno cpe3oB OAHOro 6oNTa;

[> — nnowajb ceveHUs crepxHs bonta:

dt, — HapyXHbIi fuameTp CTepXHA 60NTa;

24 — HauMmeHbLUAsi CyMMapHas TO/ILLMHA 3/1EMeHTOB, CMMHAaeMbIX B OAHOM Harnpas/ieHVW:

— njowagb CeYeHNa 6onTa «HeTTo»;
Al, At,. At, — pacyeTHble CONPOTUB/IEHNS BONTOBbLIX COEANHEHWI Cpe3y, CMATUIO 1 PACcTSKEHWIO COOTBETCTBEHHO,
npuHumMaembie no CHulM 11-23:
ft, — KoapdpuumeHT ycnosuii pabotbl no CHull 11-23.
1.2 BonT, nojBeprawowuniics 0AHOBPEMEHHOMY Cpe3y U pacTshHKeHWo, KpOMe pacycra no gopmynam
(N.1-.3). npn ne 1gomkeH 6bITb AOMOHUTENBHO PaccuMTaH Mo Gopmyse
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(n.4)

rae Tbwn JI{ — cpesbiBatoLlee 1 pacTArvsaloLee yCUnnsa COOTBETCTBEHHO, NPUXOAALLMECA Ha 6ONT, ocTasbHble 060-
3Ha4YeHUn —cMm. opmynbl (J1.1)—(J1.3).

1.3 Mpwn paboTe 601TOBOr0 COAMHEHUS Ha CABUT U HEMOCPEACTBEHHOM [eAICTBUN Ha COefMHEHMNe NOABVKHON
Harpysku, a Takxke npu Heo6X0AMMOCTMW OrpaHuyeHns aeopMauunini KOHCTPYKLMIA B LeoM cnegyeT, Kak npasuno,
npuUMeHATb 6oNTbl Knacca TouHocT A no MOCT 1759.1.

1.4 MuHMMa/bHbIe PacCTOAHUA MeX[y LeHTpamun 601TOB B II0O60M HamnpasieHUW, a Takxe oT LeHTpa 6os1Ta [0
Kpasi 3fleMeHTa BAO/Mb W MOMepeK YCUAMSA, KakK MpaBuio, NPUHMMAIOT COOTBETCTBEHHO paBHbiMu 2.5d. 2d n 1,5</ (rge
d — anameTp oTBepcTMA 4a 60nTa).

JonyckaeTcsa yMmeHbliaTb 3TW paccTosHuy Ao 2d. 1.5</ n 1,35r/. COOTBETCTBEHHO, MPU YCNOBUM CHUXEHUSA Ha
25 % pacueTHbIX CONPOTUB/IEHUI cpe3y n cmATuI0 (/™ 1 [2,p), yKasaHHbIX B hopmynax (J1.1) n (J1.2)

1.5 BonToBble PPUKLMNOHHbIE COEANHEHNA PACCUUTBLIBAIOT B MPEAMON0XKEHNIN Nepefayun AeiCTBYOLWMX BCOEAN-
HEHUW YCUWIA Yepe3 TPeHWe, BO3HMKaIOLLLee MO CONPUKACcAOLWMMCA MI0CKOCTAM COeUHAEMbIX 3/1eMeHTOB OT Mpea-
BapuTeNbHOro HaTshkeHMs 60nToB. Mpu aTOM pacnpefeneHne NPOAONbLHON CUbl MeXay 601TaMun cnefyeT NPUHUMATb
paBHOMEPHbIM.

Ycunua npeasapuTesibHOro HaTsXeHUss 60N1TOB B (DPUKLMOHHbLIX COEANHEHUSAX NPUHUMAOT no Tabnuuye M.1
npunoxeHnsa M.

J1.6 MpoBepKy NPOYHOCTU (PPUKLMOHHOIO 60N1TOBOM0 COEANHEHUN BbIMOMHAT N0 hopMynam:

(1.5)
rae Q —cABuraioLiee ycunme oT pacyeTHbIX Harpysok, AeficTByloLLee Ha 60/TTOBOe COeANHEHME;
QI — pacueTHoe cBuUratoLLee ycunme, KOTopoe MOXeT 6biTb BOCIPUHATO KaX0 KOHTAaKTHOM NOBepXHOC-
TblO COEAUHSAEMbIX 3/IEMEHTOB, CTAHYTbIX OAHUM 60NTOM:
n — yuncno 6oN1ToB;
K —4MCN0 NOBEPXHOCTelM TPEHUS COeAUHSAEMbIX 3/1EMEHTOB!
Ba — pacueTHoe ycunune npegsapuTenbHOr0 HaTshkeHusa 6onta (cm. M.1.1);
P — KO3((ULMEHT TPeHUSA, NpUHUMaemMblii no CHull 11-23:
M — Ko3athUUMEHT ycnoBmuit paboTbl, NpUHMMaemMblli no CHHIM 11-23:

Y= 15 — KOah(ULNEHT HafeXHOCTH.

J1.7 Pa3HOCTb HOMUHA/IbHbIX aMeTPOB 0TBEPCTUIA 1 60/1TOB B 60TOBBLIX (PUKLVOHHbBIX COBAUHEHUSIX JO/KHA
COCTaBNATb He 601ee | MM.

N.8 ins 60nTOB, MojBepraeMbIX BO3AeNCTBUIO BUOpaLUW, NpeABapuTe/lbHOEe HaTsXKeHMe HC MOXET CUMTATbCA
MepOWi, AOCTATOYHON ANA MpefynpexaeHns caMOOTBMHYMBAHUS. 0COBEHHO Ha HaYaslbHbIX CTaAUAX 3KChiyatauun
arrpakumoHa. MoaToMy B 3KCMayaTaLUOHHOW [OKYMeHTaLuumn AO/KHO ObITh YKa3aHO MeCTO pacrofiokeHUn 60N1TOB,
HaTsDKEHME KOTOPbIX CrefyeT PerynsipHo KOHTPO/IMPOoBaTh.

MpuUMeHeHWe ynpyryx CTOMOPHbIX Waiié (MPYXMMHBIX, CTOMOPHBIX C 3y6bAMU, PACOHHBIX, C NankKoi 1 Hocu-
KaMm 1 aHa/IorMyHbIX) B KayeCcTBe Mepbl NpefynpexaeHns caMooTBMHUMBaHMA 60nToB Knaccos 8.8 un 10.9 HC gonyc-
KaeTcsl.
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MPUNTOXXEHNE M
(o6a3aTenbHOE)

MpoeKTnpoBaHWe hnaHLEeBbIX COeAUHEHNT

M1 TpeasapuTesibHOe HaTsKEHVE U pacyeTHble yCUnus 601ToB
MJ1J1 PacyeTHble yCcunus npefBapuTenibHOr0 HaTsbkeHusi BO 601TOB thiaHLEBbIX COeAVHEHWI ONpeaensitoT no

opmyne
*0=0,63.0»-J1bn, (M)

roe of* — HOpMaTWMBHOE CONPOTUB/IEHME PACTSHXKEHUIO 6ONTa;

— NowWasb ceueHmns 60aTa «HETTO».
3HaueHUs pacyeTHbIX YCUAWIA NPeJBapUTeNbHOTO HATSKeHUst GOITOB W COOTBETCTBYIOLLME UM 3HAYEHWUS MO-
MEHTOB 3aKpy4uBaHWs NpuBeseHbl B Tabnuue MJI.

Tab6nuuya MJI. — PacyeTHble ycunusa MNpefBapuTeNIbHOTO HATSHKEHUS M MOMEHTbI 3aKpyuuBaHUA Ans 6onToB
(hnaHNCBbIX COefMHEHUI

PagueTHoe ycuAMe NpeABApPM TEALHOTO HATAXEHUR MomenT Takpyuusgwwa 1/, . llmm. .Tna GonTos
Nuamerp KH. Anu BonTos knacca Wo FOCT 1759.4 knacca no FOCT 1759.4
Gonta, mMm , » . , , .
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 n3o 1420
30 213 285 356 1150 1540 1920
36 312 416 520 2020 2700 3370

' 3HauyeHuA A/, onpedeneHbl C NCMONb30BaHNeM KoahduumeHTa 3akpyumBaHuss K = 0.1 4 B CcoOTBETCTBMYU C
OCT 22356.

MJ1.2 PacyeTHOe COMPOTUB/IEHNE BHELLIHEMY pacTArMBatoLLlemMy ycunuio BnegjuHUYHOro 601TOBOrO CoefuHe-
HUS BO (h/1aHLEBOM CTbIKE, NMPW YCI0BUUN, YTO 3TO YCUIME HOCUT NPENMYLLLECTBEHHO CTAaTUYECKUIA XapaKTep, onpege-
NaT no opmyne
Brn- 0.8B0, <M.2a)

rae Ba— ycunuve npegBaputenbHOro HaTsbkeHns 6onta no Taénuue MJI.
B cnyuyae BO3AeliCTBUA BHELUHUX YCUWIA, pacyeTHble 3HAYEHMSA KOTOPbIX YCTaHOB/EHbI C YHETOM YAapHbIX Ha-
hy3ok n Bubpaumn (KoshduumeHTbl <p>1 1 <p,>1. cm. 5.9.1 1 5.9.2 HacToALWero ctaHAapTa), 3HayeHne Bn cnepyeT

I'IpI/IHI/IMaTb:
Bn- 0,7fio (M.26)

M.2 PacueT hnaHLeBbIX COefUHEHWIA

M.2.1 BHellHee ycunune B efUHNYHOM 6ONTOBOM COeAMHEHUW (PNaHLEeBOro cTbika p\, BO3HMKaMOLLee OT COB-

MECTHOr0 feiCTBUSA OCEBOI pacTArMBaloLLeil CUIbl U U3rnbaroLLero MOMeHTa, He JO/HKHO MpeBblwaTh PacyeTHoOro
3HaueHus, onpegensieMoro no opmyne

! f 5 &e (M.3)

rge 8 — 4yncno 601T0B BO p1aHLEBOM CTbIKE;
N 1 M —oceBast cmna v U3rnéarLmMini MOMeHT, AeACTBYIOLWME HA (hNaHLEeBbI/ CTbIK, COOTBETCTBEHHO:
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Db — AMameTp OKPYXXHOCTM OCU MOCTAHOBKMW GOMTOB;
Bn —cm. opmyny (M.2a).
M.2.2 B (hnaHUCBbIX COEAUHEHUAX, NOABEPraeMbIX PACTSHKEHUIO UMW PACTSKEHWUIO C HArnGoM, BHeLLHee yCU-

Nue. feiicTeylollee Ha oauMH 601T pf, , NpegBapuUTenbHO 3ATSHYTLIN ¢ yeunvem no taénuue M1, coctasnseT;
PbAP'-X" (M-4)

rage p\ —cm.oopmyny(M.3);
X — Ko3h(hMLMEHT OCHOBHOW Harpysku, onpegensembiii no gopmyne

X =Wl +0.38/bl 7JIh -

/H — pnvHa yacTv 6onTa. 3aKIoYeHHast BHYTPU (D1aHLEBOro CTbiKa MeXZAy BHYTPEHHUMU TPaHsiMM FO/I0BKM
6onTa 1 raiiku;

db — HOMWHanNbHLIN gnameTp 6onTa.

M.2.3 Mpu pacyeTe Ha ycTanocTb (h1aHLEBbIX COEAUHEHNI HanNps>XeHne B OAHOM MpPeABapuUTeIbHO 3aTSAHYTOM

6onTe. onpegensemoe no ycunuiwo />, n3 gopmyn (M.3) n (M.4), HC AO/HKHO MpeBbilaTh Npejena BbIHOC/IMBOCTY:

/>314hnE/fO. (MS)

rae Pf, — BHelHee ycunne, feficTBylOLLee Ha OAUH 6ONT;
— nJjiowagb ceveHns 60/1Ta «HeTTo*;
RO - 40 H/MM2 —npegen BblHOCAMBOCTM 60Nn1Ta MNpWM  OTHY/IEBOM LMKAe HanpshkeHnid (p~ 0) Ha 6ase
2106 UMKNOB. N5 KONMYECTBA LUK/IOH HaNpshKeHWiA cebille 2 ¢ 106 3HaueHnsA #0 onpegensioT
no copmynam (30a; 306).
YcTtanocTb 60N1TOB B COejUHEHMAX 6e3 MpejBapuTeNbHON 3aTSHXKKM MPOBEPSOT Mo (opmyne

P\/ /s 1),

rae Pf —cm. hopmyny (M.3);
oCTas/ibHble 0603HaYeHNss —cM. popmyny (M.5).
M.2.4 PacueT Ha NPOYHOCTb NPY U3rnbe Kpyrabix haaHLeB B COEUHEHUAX Tpy6 NPOBOAAT No opmyne

6F ' ..
(xOb -nd)i- (M.6)
roe P{=N + — NpMBEAEHHAA 0CEBasA Harpyska Ha (iiaHeL, C YH4eTOM M3rmbatoLLEero MoMeHTa |rae J1 v \1 —cm.
thopmyny (M.3)[;
/I='(4>—[,)/2 —paccTosHNe mMexgy OCbio 60nTa M OKPYXHOIW OCbl CeuyeHWs TPyObl B coegnHeHunn (rge 0> —

[MameTp OKPY)XXHOCTV OCK MOCTaHOBKM 60NTOB Ha thnaHue. [, — cpegHuii guametp Tpyo6bl);
n — y4ucno 60nTos:
d — AMameTp oTBepcTMA nog 6onr:
ti — TOMWWMHA thnaHua;
Jl, — pacyeTHOe COMpPOTHBIIEHNE NPOKaTa.
TonwmHy ¢naHua /, paccumTbiBato) no hopmyne

6P, |
(xDb-ndW, m M7
Mpw 3Tom TonwuHy naHua /, cnegyet NpUHUMATbL He MeHee TPEXKPATHOM TOMLWMHbLI CTEHKM Tpy6bI /,: 3

M.2.5 PacueT (raHLEBbIX COEAMHEHN Ha MOMepeYHyto cUly Q MPOBOAAT no dopmyne (/1.5) npunoxenus J1.

Mpn OTCYTCTBUM MECTHOI MOMEPeYHOli CUMbl MPUHUMAIOT Ce YCNOBHOE 3HaueHue Q - O.IpiV, rae N — BHell-
Hee 0CeBOe ycume Ha (hNaHLEeBoe CoefnHeHMe.

M.2.6 PacueT cBapHOro coeauHeHUs (naHua ¢ rpy6oii NpoBoAST B COOTBETCTBUM C 06LMMU YKasaHUaMU 10.2
HaCTOsALLEro cTaHaapTa. PopMyna Ans pacuyeta CBapHbIX COEAUHEHNI UMeeT BUA:

M8>
rge N u Al—cm. hopmyny (M.3);
" — NowWadb 1 MOMEHT COMPOTUBIEHUS PACUETHOrO CEYeHMS LLIBOB COOTBETCTBEHHO;
R4l — pacyeTHOe CONPOTMB/EHWE YII0BOTO LUBa CPe3y.
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PacueT cBapHbIX coejuUHeHWI BO haHLEBbIX CTbIKaX, HC UMEIOLLUX (haCOHOK, YKPENAOLLMX coeuHeHMe (hnaHLua
c Tpy6oiA, NpPoBOASAT Mo hopmyse

P 2.9P {Pb-P.Y
(M-9)

rfje an — pacyeTHas BbICOTa LUBA:
ocTa/bHble 0603Ha4YeHns — cm. hopmynbl (M.6), (M.7). (M.8).

M.3 KoHCTpympoBaHuWe (hnaHLEBbIX COEANHEHWIA

N4.3.1 CTabHO NpoKaT, MCMosib3yeMblil AN hnaHLeB, AO/KeH COOTBETCTBOBATbL TPe60BaHMAM, U3M0XKEHHbIM
B NpunoxxeHuu .

N4.3.2 dnaHLeBble COeANHEHNS PACTAHYTbIX 3/1eMEHTOB 3aMKHYTOro Npoduas cnefyeT BbINOMHATL, Kak npasu-
J10. CO CMJIOWHLIMU (hiaHLamu.

Hanuuune pebep XecTKOCTU B 30He NPUKpenseHus naHua K Tpybe, MX pasmepbl U KOMWYECTBO BblGMparoT
MCX0AA U3 HanpsHXXeHHO-AethOPMUPOBAHHOI0 COCTOAHWUA COEAVMHEHNSA B LIEJIOM.

BonTbl cnegyeT pacnonaraTe Kak MOXHO 6/11Ke K BHELLHEMY KOHTYPY MPUCOEANHAEMOro K (aHLy npoduns.

N4.3.3 1na BocnpusTUA NomnepeyHbIX (CABUTaOLWNX) YCUANA BOPTAaHUCHBIX COeANHEHNAX LiesilecoobpasHo npu-
MEHATb AOMONHNUTE IbHbIE KOHCTPYKTUBHbIE 3/IEMEHTbI, Hanpumep LUTbIPU.

N4.3.4 Mepbl npefynpexaeHns caMo0TBUHUMBaNUS 60M1TOB (iaHLEeBbIX COeUHEHNI [O/KHBI Y0BNETBOPATH
Tpe6oBaHWAM nyHKTa J1.8 npunoxeHuns Jl.

MPNNOXEHWNE H
(o6a3aTenbHoOe)

[poeKTMpoBaHMe NabLEBLIX COEAI/IHEHMVI

11.1 Martepuanbl 1A nasbLes

H.1.1 Ana nanbueB fO/HKHA MPUMEHATLCSA Yr/1epoancTas KOHCTPYKUMoHHaA cranbno FOCT 1050 u nernpoBaH-
Has KOHCTPYKUMOHHaA ctasnb no MOCT 4543,

Manbupbl 13 cTanu ¢ cogepxaHnem yrnepoga 6onee 0.2 % cnefyeT, Kak MpaBuio, nogsepratb yNpoYHAtoLLel
TepMunyecKoli 06paboTKe (3aKasika Narc OTNycK).

H.1.2 Ana nanbLes B Hanbosee 0TBETCTBEHHbIX 04HOMNANbLEBbIX COEUHEHNAX, PACCUNTLIBAEMbIX Ha YCTaNocTb,
0TKa3 KOTOPbIX MOXeT MPUBECTM K TpaBMe NOCETUTENA WM paspyLUeHWI0 aTTpaKkuuMoHa (CLeHKW TeneXeK W CTbIKU
PenbCcoB KaTaslbHbIX rop. NOABECKMN NOCAf0YHbIX MECT Kapycenein n ap.). cnefyeT NPUMEHATb XpaMoOMONnb6aeHOBYO
ctasib Mapok 30X.V1A. 38XN1A Ho MOCT 4543.

11.2 PacyeTHble XxapaKTepucTUKu

H.2.1 PacueTHble CONPOTMBEHUSA Na/bLEB N3 TEPMUYECKM YNPOYHEHHON cTanm npy n3rmée Ruu npu cpese Rs
cnegyeT onpefenaTb HO hopMynam:

N =of*/ 1*3yT - npu n3rmoe; (n.1)

Rye= 0,580 / 1,3ym— npu cpese (45 nNaabLeB MameTpom 40 40 MM BKIHOUUTENBHO); (H.2)

Rs = 0,8-0,580b / 1*3Ym— P/ cpe3e (ans nasbLieB AnamMeTpoMm cBblille 40 MM). (H.3)
rae o[, — HopmaTVBHOE 3HaYeHWe BPEMEHHOTO COMPOTUBIIEHUS;

YT — KO3 (MLMEeHT OAHOPOJHOCTN NO MaTepuasny, pasHblil 1,2.

11.3 PacyeT Ha CTaTU4ecKy MPOYHOCTb

H.3.1 PacueT nanbLa Ha M3rné NnpoBoAsaT Mo cxeme, NpuBefeHHON Ha pucyHke H.l. Mpu aToM MakcMMmanbHble
HanpsxeHUs n3ruba onpeaensaloT no gopmyne

Am(6 +2/2+4/>)S IMm H.4
)'4( ) (H.4)

rae .V —oceBoe ycunue, AeiiCTBYIOLLEE HA NanbLEBOE COEANHEHUE;
d — gnameTp natbua;

/, M [2— TOoNWMWHBI COeANHAEMBIX NacTaH;
b — 3a30pbl Mexay nnacTuHamm;
Ru — pacyeTHOe CONpOTUBNIEHNE U3TNOY.

70



MOCT P 52170-2003

O6usmsyeHus. - u3rnbawwWw il MOMeHT:  — pacnpc3eNcHNaH Harpyska; a., ~ Han-
psXeHuun n3rmba: octanbHble 0603Ha4YeHUd —eM. hopmynbl <H.4), (11.6) u (11.7)

PucyHok H.1 — KOHCTPYKTVBHasi M pacuyeTHasi CXema NasibUCHOTO COeAUHEHUS

H.3.2 PacyeT 3/1eMEHTOB MasibUCHOTO COEAMHEHUSI HAa CMATVE NPOBOAAT Mo opMynam:

d £ VI‘P mL *«p. <H.5)

rge p — pacyeTHOe COMPOTUB/EHME NPOKaTa CMATUIO TOPLLEBO NMOBEPXHOCTU;
ocTa/lbHble 0603HaYeHNss —cM. opmyny (H.4).

Ha cmATue cnegyeT paccumTbiBaTb COeANHAEMbIe MNacTUHbI. MPoBePKY Ha CMATUE NasbLes no opmynam (H.5)
NpPoOBOAAT B TOM C/ly4ae, eCi BPeMeHHOe CONPOTUB/eHME MaTepuana nasbna HKe 3Ha4YeHNs aHaNorMYHOM xapakTe-
PUCTUKM NNACTUHBI.

H.3.3 Mpu paboueli gnuHe nanbua cBbiwe 3d pacyeTbl, BbiNosHAeMble B cooTBeTcTBMM H3.1 1 H3.2 pgatoT
pe3ynbTaTbl, NPeBbILLAOLLME 3HAYEHUST AeCTBUTENbHBIX HanpshkeHWid. Mpu 60/1ee TOUHbIX KOMMbIOTEPHbIX pacyeTax
Heo6X0AMMO MCMONb30BaTb OCHOBHbIE NPEAMNOCbIIKN U pacyeTHble CXeMbl, OTpaKaloLme feliCTBUTENbHYIO KOHCTPYK-
LMI0 NasIbVCHOMO COeMHEHUSA WU YCIOBUS ero paboTbl, B TOM YMC/E HEO6XOAUMO YUUTbIBATb BO3MOXHOCTb YBE/TMYEHUA
3a30p0OB B OTBEPCTUM MOJ BO3AENCTBMEM MEPEMEHHbIX HaNPSXeHWIA.

H.3.4 Pa3vepbl NNacTUH B NasibLEBbIX COEAUHEHUSIX a. C U yKasaHHble Ha pucyHKe H.1, paccuntbiBaloT Mo
thopmynam:

02-J5L +U7</, (H.6)
rAe a — paccTosHWe BAO/b YCUAMA OT Kpas NIacTUHbI A0 UEHTPa 0TBEpCTHS.

W — pacyeTHOe COnpoTUBIEHNE HO Npejesy TeKYyYecT U,
N, /|, d—cwm. popmyny (H.4);

JH-7>
rfie ¢ — paccTosiHMe Monepek ycuans OT Kpas NaacTWHbI [0 LieHTpa 0TBepCTUN.
/|. d —cm. hopmyny (H.4),
iy —cm. chopmyny (H.6);
[, 207"V | Wy v (H.8)
6 20,44, (n.9)
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rge f, — TonwWmMHA NNacTUHBI;
V, d —cm. dhopmyny (H.4);
/T —cm. chopmyny (H.6)
H.3.5 B cnyyae ecin KOHCTPYKTUBHO COOTHOLLEHUSA pPasMepoB, yKasaHHble B H3.4, BbINO/HUTL HEBO3MOXHO,
Heo6X0AMMO NPOBECTM pacyeT NAAcTUH Ha pacTshKeHWe No opmynam:
- N0 ceyeHMto e — ¢ (CM. pucyHoK H.I)

v "R
2w oy Rs. (H.10)
- M0 CeYeHU K —K (CM. pucyHoK H.1)

Wa-Itfd) " ~ o (H .1

H.3.6 PacueT cBapHbIX COeAUHEHWI cneayeT BbINOMHATL B COOTBETCTBUM ¢ 10.2 HACTOALLEro cTaHhapTa.

11.4 PacyeT Ha ycTanocTb

H.4.1 PacuyeT nanbLeB Ha YCTanocTb CcnefyeT NPoBoAUTb Mo dopmynam (28) m (32) HacTosALLero cTaHhapTa,
npuyemM 3HayeHue KoahuLMeHTa PK NPUHUMAIOT paBHbIM 1. eCnn nanew, HC MMeeT reoMeTPUYECKUX KOHLEHTpaTo-
poB.

H.4.2 PacyeT Ha yCTaslocTb MPOMEXYTOUHbIX 3/1eMEHTOB C OTBEPCTUAMMW U CBAPHbIX COeAMHEHWNI, NPUKPeNsio-
Wnx 3TN 3n1emMeHTbl K OCHOBHbIM 3/1eMeHTaM KOHCTPYKLUUKW, NPOBOAAT B COOTBETCTBMM C TpeboBaHMAMU pasgena 9
HacTosILLEero ctaHjapra.

11.5 Tpe6oBaHMSA K KOHCTPYMPOBAHMIO

H.5.1 B 0NHOHanNbLEBbIX COEUHEHNAX HEOOXOAMMO NpPedyCMOTPETb pe3epBMpoBaHMe NasbLa, eciin ero oTkas
MOXET BbI3BaTb paspyLUeHne KOHCTPYKLMM aTTpakLuuoHa.

[ins pesepBUpoBaHNA NasbLa AOMYCKaeTCsl NPUMEHSATb JONONHUTENbHbIA KO3DPULMEHT HagexHocTn y', 2 14
npu pacyeTe Nasbla Ha NPOYHOCTbL NN60 paspabaTbiBaTh CNeLMaTbMy0 NPoLeaypy CMCTEMATUYECKOr0 KOHTPOSA Nnaslb-
La. KoTopas 4o/XHa 6bITb NpefycMOTPeHa B YepTeXax W 3KCMyaTaLnoHHOW JOKYMeHTaLuu.

H.5.2 KOHCTpYKLMS MHOronasbLieBOro COeANHeHUs Ao/MkHa obecrnevmnBaTh COXPaHEHWe CTO pacyeTHON Hecy-
Leli CMoCcO6HOCTM B C/lyyae 0TKasa OfHOF0 M3 NaslbLies.

H.5.3 3a3op no gnameTpy Mexzay CTEHKOI 0TBEPCTMS U NasibLeM Ao/KeH 6bIThb He 6osee 0.025 gnameTpa nanbLua
N HC 6osiee 1 MM. ecnit K 06ecrneyeHmnto HafjeXXHOCTU 1 paboToCMoCO6HOCTN COEJMHEHUS N KOHCTPYKLUM B LIESIOM He
npeabABAAT UHble TPeboBaHMSA.

MPNNOXXEHUE N
(cnpaBoy4Hoe)

Bubnuorpadgus

|1| PekomeHAaLMM NO yTOUHEHHOMY AMHAMUYECKOMY pacyeTy 3AaHuil 1 COOpYXXeHW Ha feiicTBUE NybCaHWOHHOM
cocTaBfstoLLeli BETPOBOW Harpysku, yTBepxaeHHble HayuHo-TexHnyeckum COBCTOX< LleHTpasibHOro Hay4Ho-uc-
CNef0BaTENIbCKOMO MHCTUTYTA CTPOUTENbHBIX KOHCTPYKUMIA M. B. A. KyyepeHko 15aekabpsi 1999 r.

(2) Berechnungsgrundsatze fur Triebwcrkec in Hcbc/cugen. (OcHoBbI pacyeTa MeXaHU3MOB MOABEMHbIX YCTPONCTB)
DIN. Bcuth. 1982
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