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Mo CrauAapTHIAIIHH
Asepbaikatckas PecnyOnuka AsroccTaHaapt
Pecry6sinka ApMCcHHA ApMroccraniapt
Pecnybnuka benapych bencranpapt
Pecnybsnvka I'pysus I'pyacranpapt
Pecny6nvka Kazaxcran Toccranpapra PecnyGnuku Kazaxcrau
Kupruackas Pecnybnrka Kupruacrannapt
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Poccuiickasd @enepauusd Tl'occranpapt Poccuu
Pecnybnuxa ¥YabekucraH YarocerangapT
YkpanHa Tloccrannapr YKkpauHsl

Hactosiumii craHzapr npeacTarnsgeT co60i NMONMHBIH ayTeHTUYHLBIN TEKCT
HUCO 28189 “Iloammnuuku Kayenust. JlnHamuyeckas pacyeTHas rpyso-
MONLCMHOCTb M PAcUCTHBIH pecypc (ZONFOBCYHOCTL)” M COACPXKUT JOMNON-
HHUTEILHLIC TPEOOBaHKs, OTpaXaloLMe NOTPCOHOCTH SKOHOMUKH CTPaHbI

3 TlocranoeneHucM Komurcera Poceniickoit ®@cacpaiuuu o cravaap-
TM3aLUMH, MCTPOJIOrMM U ceprudukauuu ot 21 deppans 1996 r. Ne 88
MexrocyaapeteeH bt ctanaapr FOCT 18855—94 (MCO 281—89) seeaen
B NCHCTBHC HCTIOCPCACTBCHHO B KAaYCCTBC IOCYJAPCTBGHHOTO CTaHAapra
Poccuiickoit ®enepanuu ¢ 1 ssuBaps 1997 r.

4 B3AMEH TI'OCT 18855—82

© UIIK HU3gatenncTBO cTaHaaptoB, 1996

Hacrosnumii craHmapT He MOXeT ObITh TOJHOCTBIO WIH YacTHYHO
BOCIIPOM3BEACH, TUPAXHUPOBAH U PAcNpOCTPAHEH B KauecTse oHUILUab-
HOTO M3aaHMs Ha TeppuTopuM Poccuiickoii Meaepaunu 6¢3 paspelieHus:
l'occrangapta Poccun -
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T'OCT 18855—94
(MCO 281—89)

MEXTOCYIAPCTBEHHBB# CTAHIOAPT

NOAIIHUITHUKA KAYEHHNA

JUHAMHYECKASI PACYETHAA TPY3OIIOXLEMHOCTh U PACUETHBIN
'PECYPC (AOJITOBEYHOCTD)

Rolling bearings.
Dynamic load ratings and rating life

Jlata snencuns 1997-01—01

HepaunoHanbHO NOATBEPXAAaTh MPABUJIBHOCT BbIOOpA MOAIIMMTHUKOB
ISl JaHHBIX YCIOBUI MPUMEHEHUs MyTeM MCTBITaHUsA 60Mblero yucia
MOALIUIHMUKOB B paccMarpuBaembix ycioBusix. OpHako pecypc (3.1)
SIBJIAETCH TMEPBBIM I0KA3aTeNeM MPaBWIBHOCTH 3TOro Beibopa. [Tostomy
HaJeXHBIH pacyeT pecypca pacCMaTpUBAaeTCs KaK MpUeMJIeMblil W yio6-
HBI{ 3aMeHHUTeNb UcbiTaHui. Llenbio HacTosilero craHgapTa sBJISETCS
CO3/IaHHe HEOOXOOMMOM OCHOBBI /ISl BHIYMCIIEHHS 3TOrO pecypca.

HmMerolnuecss HayyHble AaHHbIE HE TO3BOJIIOT BKJIIOYMTH B JAHHBIN
CTAaHAAPT KOHKpETHBIE 3Ha4YeHUs! Ko3(HHUMEHTOB, KOPPEKTHPYIOUIMX pe-
CypC IIst CEUMAIbHBIX CBOMCTB MOALUIUMHUKOB U YCJIOBUIA 3KCILTYaTallMu.
[Moaromy 3HaueHUst aTUX K03 PULIMEHTOB CliefyeT pa3pabaTbiBaTh C YYETOM
ONbITa, OOBIYHO IO COFJIACOBAHMIO C H3TOTOBUTENEM MOMILIMITHUKOB.

PacyeTsl, BBINOJHEHHbIE COINIACHO HACTOSILIEMY CTAHOApTY, He AaioT
TOYHBIX PE3YJIBTATOB ISl MOALMUITHUKOB, paboTalolMX B TAKUX HeGIAronpu-
ATHBIX YCIOBUSAX U/WIH UMEIOLIUX TaKylO0 BHYTPEHHIOK KOHCTPYKLIHIO, TPH
KOTOPbIX YMEHbBLLAETC 30HA KOHTAKTA MEX1Y Te/laMH KaYeHUsI U 1OPOXKKa-
MM KayeHMs1 Koinell. He ckoppekTHpoBaHHbIE pe3yIbTaThl BBIMHCIEHHI He
MOrYT GBITb TOYHBIMH TAKXKE JJIS LIAPUKONOALIMITHHKOB ¢ KAHABKAMH 1A
BCTaBNEHMs ILIAPUKOB, EC/IM KAHABKA 3HAYUTEJILHO BBICTYAET B 30HY KOH-
TaKTa LUApUKOB C XeyobaMu B MOMEHT HarpyXKeHUs MOALIMITHHUKA.

PacueThl cornacHo aHHOMY CTaHOAPTY He AAIOT TAKXE TOUHbIX pe3y/ib-
TATOB AJIA TIOALUMITHMKOB, PaboTalOLIMX B YCAOBMUSIX, KOTAa BO3HMKAIOT
OTKJIOHEHUSI OT OOBIYHOTO paciipefejieHUs] Harpy3ky B MOAILMITHUKE, Ha-
PUMED NPH HECOOCHOCTH, NPOrvde KOpIycoB WM BAIOB, NP GOJBLUKX
LUEHTPOOEXHBIX CHWIAX TeJl KayeHUs! WIW JPYTHX 3<b¢eKTax, CBSI3AHHBIX C
BBICOKOM YacTOTOM BpaLEHUsI, a TAKXKE MPHU MpeABAPUTEIbLHOM HATATE WM
YBEJIMYEHHBIX 3a30pax B PATMATbHBIX MOAUIMITHUKAX. TIpH Takux ycloBusix
3KCIUTYaTalluy ITOTPEeOUTEIIb JOMKEH KOHCYILTUPOBATECS Y U3TOTOBUTEIA 110
METONY OLIEHKY 3KBUBAJIEHTHOMN HArpy3ku U pecypca MOALIUITHUKOB.

Hananue ~dbvmuamsnoe
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CnenosBarensHo, BpeMsi OT BpeMEHH, B pe3yisTaTe HOBBIX pa3paboToK
WIH B cBeTe HOBOH HHbopMauuy norpebyercss nepecMOTp IaHHOIO
CcTaHjapTa NPUMEHUTENILHO K ONpEENCeHHbIM THUIAM MOAUIMITHHUKOB M
MaTepHanoB.

HonpobHbie MHGOPMALMOHHBIC HAHHbIE OTHOCHTENLHO BbIBEACHHSA
¢dhopMyn u xo3¢ddbuLHEHTOB, IPUBEJEHHBIX B JAHHOM CTaHIapTe, coaep-
xarcs B UICO/TR 8646*.

1 OBJIACTb NIPUMEHEHHA

Hacrosuuit cTaHaapT ycTAaHABRIKBACT METOAbl BbIUHC/ICHUS Oa3oBoii
IMHAMHYECKOH pacyeTHOI Ipy3onogbeMHOCTH NMOAIUIUITHUKOB KAaUCHMS B
JHANa3cHe pa3MepoB, NIPUBEACHHBIX B COOTBETCTBYIOLUMX CTAHAAPTax Ha
THIbl M pasMepbl, HIrOTORICHHBIX M3 COBPEMEHHOM, OOLIYHO TIpUMeHse-
MOH, 3aKaNeHHOH CTAM XOPOLIEro KAYECTBa, B YCIOBMAX XOPOILO HaJja-
XEHHOrO NMPOH3BOACTBA M HMEIOIMX OOBIYHYIO KOHCTPYKUHIO H (GOpMbl
KOHTAKTHBIX NOBEPXHOCTEH KayeHHUs.

Hacrosimii craHaapr ycTaHamiIMBaeT TAKKE METOAbl BHIYMCIEHHS
6a30BOr0 pacyeTHOro pecypca, COOTBETCTByIolUiero 90 % HageXHOCTH.
ITpu 3TOM MMeeTcs B BUAY, YTO MCIONL3YIOT OOBIYHBIM MaTepHan, obbnrd-
HYIO TCXHOJIOTHIO IIPOM3BOACTBA M OOBINHBIE YCJIOBHSI 3KCILTyaTallHH.
Kpome Toro, HacTosiUHii CTAHAAPT YTOYHSET METOAbI BEIYUCTICHUSI CKOP-
PEKTVPOBAHHOIO pacyYeTHOrO pecypca, KOIa YYMTBIBAKOT PasiiMyHYIo
cTeneHb HaACXKHOCTH, CELIMaNbHbIC CBOHCTBA MOAIUMITHHUKOB B 0cobble
3KCILTyaTaUMOHHbIE yCNoBHs, ucnom;ayx KO3dDHUHEHTb], KOPPEKTH-
pYIOLIYE pacyeTHBIN pecype.

Hacrostiumii cTaHZapT He NpPMMEHMM K KOHCTPYKIMSIM, TI¢ Tena
XayeHuss paboTaioT mo Baly WIM 10 NOBEPXHOCTH KOpITyca, €cly ITH
NOBEPXHOCTH HE IKBHBAICHTHBI BO BCEX OTHOLIEHUAX AOPOXKAM KAYeHHU
NOALIMITHMKOBBIX KoJiel] ¥ KOJIELl. YIIOPHBIX M YNOPHO-PaUalbHBIX MOA-
IIMITHNKOB, KOTOpble OHM 3aMCHSIOT.

JIByxpsinHbie pagiuanbHble TIORIUMITHHKY W OBOIHBIC YHOpPHBLIE MOI-
IIMITHUKY pacCMaTpHBalOTCsl B JAHHOM CTaHIApTe, KAK CUMMETPUYHBIE.

Orpannyenys it ApYruxX THIIOB no,uumnﬂnxon OIOBOpEHEB! B COOT-
BETCTBYIOIIMX IYHKTaX.

2 HOPMATHBHBIE CChLIKH

B HacTOsI1IEM CTAHIAPTE MCTIONB30OBAHBI CCHUTKHM Ha ClIeyIOLINe CTaH -
JapThI:

*  Jlo NpAMOTO NPHMEHEHHA JAHHOTO IOKYMEHTa B KAUECTBe TOCYAapCTBEHHOTO CTaHAAPTa
pacrpocTpaHeHHe ero ocyitectamer BHUHKH.
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FOCT 18854—82 IlomwuunHuky kadenus. CraTuyeckasi rpysofio-
IbEMHOCTD

HUCO 5593—84* TMoawunHuky KavyeHus. TepMUHOMOTHYECKUIT CllO-
Bapb

3 OITPEAEJIEHUA

B HacTosiuieM cTaHzapTe MPUMEHSIOT CAeaylolHe TEPMUHEIL

3.1 Pecypc (i KOHKpPeTHOTro MOJIIMITHUKA KaYeHHUsT): Yucio oGopo-
TOB, KOTOPOE ONHO M3 KOJElL NOALIMIHKKA (WIM KONblLA YMOPHOTO
NONLUMITHUKA) OeNla€T OTHOCHTEJBHO JAPYroro Kojblid [0 MNOSIBAEHHS
NEepBbIX MPHU3IHAKOB YCTAIOCTH METALIA OAHOIO M3 KOJIell WK Tel Kaye-
HUs.

3.2 HapgexHocTb (NpUMeHUTENBHO K pecypey NOAIHUTNTHKAKA): TPOLEHT
W3 TPYNNbl UAECHTUYHBIX TMOALIUITHUKOB, PabOTalOIMX B OJWHAKOBBIX
YCJIOBUSIX, KOTOpbl€ AOJXHBI AOCTUTHYTh MJIM MPEB3OUTH pPacyeTHbIHA
pecypc. .

HapexHocThb KOHKDETHOIO TMOALIKMMHHUKA KAaYeHUS TMpeacTapiser
coboit BEepOATHOCTL TOrO, YTO MNAHHBIA MONIIWMHMK HOCTHIHET WM
MPEBLICUT PacdETHBIN pecypc. _

3.3 bBazoBbiit pacyeTHBIA pecypc: pecypc, COOTBeTcTBYioWMI 90 %
HaJeXXHOCTH LJISI KOHKPETHOIO MOAIUMITHUKA WAW TPYIIbl UAEHTUYHBIX
MNOALUMITHMKOB KaueHHusl, paboTaloLLMX B OAMHAKOBBIX YCAOBUSAX, U3TOTOB-
JIEHHBIX U3 OOBIYHOIO MaTepHaia ¢ MpUMeHeHeM OObIYHON TEXHOMOTHH
M OGBIYHBIX YCIOBMIA SKCILTyaTALIMMU.

3.4 CxoppeKTHpPOBaHHLIN PaCYETHBINA pecypc: pacueTHbIil pecype, no-
JIyYEHHBIIA NyTeM KOPPEKTHMPOBKM 0a30BOro pacyeTHOro pecypca st
3a/laHHOTO YpOBHS HaIeXHOCTH, CMEUMAIbHBIX CBOMCTB NMOALUMIIHUKA U
KOHKPETHBIX YCIOBUIA 3KCIUYaTalluu.

3.5 BazoBas auHamuyeckas paauanbHas pacyeTHast IPY3ONOLbEM-
HOCTb: [IOCTOSIHHAs1 HEMOJABMXHAS paauajbHas Harpyska, KOTOpYIO of-
WIMITHAK TEOPETUYECKM MOXET BOCIIPMHMUMATHL NpPH 6a30BOM pacyeTHOM
pecypce, COCTABISIONIEM OAMH MWLUIMOH obGoportoB. [ng paaumanbHO-
YTIOPHBIX OQHOPAIHBLIX TNMOAWMUITHUKOB pafualbHasl pacyeTHasl rpys3oro-
ObEMHOCTb COOTBETCTBYET paAManbHOW cocTaBisiiOliell Harpysku,
KOTOpasi BbI3bIBAET YUCTO PAAMATBHOE CMELLIEHHUE MOALUMITHUKOBBIX KOJIEL]
OTHOCUTENTLHO APYT OpYyra.

* Jlo NpsAMOro rNpUMEHeHHUs1 JaHHOTO JOKYMEHTA B KayeCTBE rocyaapCcTBEHHOTIo cTaHAapra

pacnpocTpaHetine ero ocywecrsasier BHUHUKH.
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3.6 ba3oBasi aMHaMHYecKas OCEBass pacyeTHast rpy3oNoOabEMHOCTD:
NOCTOSIHHAs LIEHTpaJbHAsA OceBasi Harpys3ka, KOTOpPYIO MOMLUMITHUK Teo-
pPETHYECKHM MOXEeT BOCMPHMHMMAaTb npu 06a30BOM pacyeTHOM pecypce,
COCTAaBJISAIOLEM OOUH MUUIMOH 0BOpOTOB.

3.7 Insamuyeckas SKBUBAIEHTHASI PaIMa/bHas HArpy3Ka: MOCTOsIH-
Hasi HeMoNBMXHasl palManbHasi Harpy3ka Moo BO3AEACTBUEM KOTOPOit
NOAUMITHUK OYyNEeT UMETb TAKOMN Xe pecypc, KaK U B YCIOBUAX AEHCTBU-
TENbHOTO HarpyXeHus.

3.8 JluHamuyecKkasi 3KBUBAIEHTHAs oOceBas Harpy3ka: MNOCTOSIHHas
LEHTpa/IbHAA OCeBasl Harpyska, Mo Bo3AeiCTBUEM KOTOPOIl MOMILIMMTHUK
6yner uMeTb Takoil Xe pecypc, KaK M B YCJNOBUSX OEHCTBUTENBLHOTO
HarpyxeHus.

3.9 llnamerp ponuka [Ist BHIYMCIIEHHS] PACYETHOI IPY30MOIBbEMHOC-
TH: AMAMETP POJIMKA B CPEIHEM CEeYEHUM POJIUKA.

NMpumeuanue— A KOHAYECKOTO PONMKA AMAMETP POIMKA paBeH cpeaHeMy
apHOMETHYECKOMY 3HAYEHHUIO MaMETPOB B TEOPETHYECKHX TOYKAX MEPECCUCHMS MOBEPX-
HOCTH KaueHHS ¢ GONbIIMM H MUTLIM TOpUaMH ponuka. [Uis acuMMeTpuuHoro 6oukoobpas-
HOTO pojiMKa — AWaMeTp B TOYKE KOHTaKTa 6oukoo6pa3Horo posinka ¢ JOpOXKO#M KaueHHs
KOJIbLIA noawunHuKa 6ea 6opTUKa Npu HyNeBo# Harpyske.

3.10 JnvHa ponuka npy BLIYUC/IEHUH PACUETHOM [PY30NOXbEMHOCTH:
MaKCUMalbHas TEOpPETHYECKash JUIMHA KOHTAKTAa POJIMKA WIM JAOPOXKH
Kau€HMsl, Iie KOHTAKT SIBJISETCA CAMbIM KOPOTKHM.

INpumeyanue— 3a LIMHY KOHTAKTa NPUHHUMAIOT PACCTOSHHE MEXIY TEOPETH-
YECKMMH TOUKAMH NepecevyeHHs MOBEPXHOCTH KAYEHHS M TOPLUAMM poJiMKa, 33 BbIYETOM
($acoK poIHKa, WK IWHPHHY JOPOXKK KAYCHHS, 32 BHIMETOM WHPHHbI raiTeneit (MpoToyex).
[Mpy 3ToM BLIGHPAIOT MEHbLLIEe JHAYEHHUE.

3.11 HoMuHanbHBIi yron KOHTaKTa: Yyron MeX1y pagvajlbHbIM Ha-
NpaBjieHUEM U MIPSIMOM JIMHUEH, TPOXOAALLEH Yepe3 TOUKM KOHTAKTa Ten
KaueHHUsl C AOPOXKAMHU KaYeHHsI KOJiell B OCEBOM CEUEHUH MOALIMITHMKA;
IUisi JOpPOXKH KayeHUs C MpsSIMOJIMHENHON obpasylouleil — yron Mexmy
PaMIbHBIM HaNpaBlCHUEM U TUHUEH, MEPNEHONKYNSAPHOI K o6pa3yio-
LUEH TOPOXKM KAaYEHHUS HAPYXXHOTo KOJbLIA.

3.12 Inamerp OKpYXHOCTH LEHTPOB HA6Opa LIADUKOB: TUAMETp OK-
PYXHOCTH, MTPOXOIALIEH Yepes LIEHTPbI LAPUKOB B OMHOM PSALY MOALLIMIT-
HHKA.

3.13 Jlnamerp OKpYXXHOCTH LIEHTPOB Habopa POJIMKOB: AUAMETD OK-
PYXHOCTH, NPOXOIsLIEH Yepe3 LIEHTPbl POJIMKOB B OHOM pSNY MOLLLIMIT-
HHMKa.

3.14 HopMasibHble yctoBHsl 3KCIUIyaTALMU: YCIOBUS, KOTOPbIE SIBS-
I0TCA ONTUMAJIbHBIMH [1S1 MOAIUUNHHUKA, T.¢. MOAUIMITHHK TNPaBHJILHO
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YCTAaHORBJICH, CMA3aH, 3allIMIIICH OT MPOHMKAHWA HHOPOAHLIX TCA, HArpy3-
Ka COOTBETCTBYCT THUNOpA3Mepy NOAUINITHHKA, NOAUIHITHHUK HE noasepra-
€TCs1 YpE3IMEPHBIM M3MCHCHHUAM TEMIICPATYPhI ¥ YaCTOTHI BpallICHUA.

4 OBO3HAYEHUA

C; — 6a3zoBas QUHaMHYecKasi paquajibHasi pacyeTHasi IPy30TIONLEM-
HOCTb, H; ‘

C, — Gazopas IMHAMWYECKAS OCEeBasi pacyeTHas TPy3onoxbLeMHOCTD, H;

Cor — 6azoBas CTATHYCCKASi paaMalibHast pacyeTHas TPy3ONORBEM- |
HocTh*, H;

Coa — GazoBag CTATHYECKAS OCEBAd pacyeTHas rpysonomseMHocts*, H;

Dy — n1HaMeTp 1IapuKa, MM;

Dye — AUAMETP PONUKA AJNS BHIUMCIACHUS PacueTHOH Ipy3oloAbeM-
HOCTH, MM;

Dpyw — nuaMeTp OKPYXHOCTH LIEHTPOB HAbOpa IApMKOB UK PONTUKOB,
MM,;

F; — pagvanbsHasg Harpy3ka Ha NOOUIUNHUK WM pajvaibHag COCTaB-
nsiolas GpaxTuyecKo# HArpy3kH, OCHCTBYIOLIEH HAa NOAUIHNHUK, H;

F, — oceBasi Harpy3ka Ha TOALIMITHMK WIW OCEBAasi COCTABMIAIOLIANA
¢axKTUYECKOH HATpY3KH, NEHCTBYIOLICH Ha momuMnHukK, H;

Lig — 6a30BBI pacyeTHBIN pecypc, MHJUTHOH OOOpPOTOB,;

Lj, — CKOpPPEeKTHUPOBAaHHBIA PACYETHLIN pecypc, MUWUIMCH 000OpOTOB;

Lye — IJIMHA pONMKA AJISI BHMMCJICHUS pacyeTHOU Ipy30NogbEeMHOC-
TH, MM;

P, — sxBUBaJieHTHass AMHAMHWYECKAS paauanbHas Harpyska, H;

P, — sKkBUBaJIcHTHas JUHaAMMUYeCKasl oceBas Harpyska, H;

X — x03¢bPHIHEHT JUHAMMYECKOIN panHallbHON Harpysku;

Y+ xosdpdpuumeHT IMHAMUMECKON OCeBOM HarpysKH;

Z — 4HUCNO 1UApHKOB WIM POJMKOB B ONHOPSIIHOM IOAUINITHUKE;
YUCIIO TeJl KA4YCHHS B OJHOM psily MHOTOPSITHOIO NMOALIMIIBMKA IIpU
PaBHOM HMX KOJIMYECTBE B KAXIOM U3 PSNOB;

a; — Ko3¢PHUUHCHT, KOPPEKTUPYIOIIMI pecypc B 3aBUCHMOCTH OT
HanexHocTH (9.3);

a; — Ko3¢pdULHEHT, KOPPEKTHPYIOUIMI pecypc B 3aBUCHMMOCTH OT
0co0bIX CBOMCTB nomiunnHuka (9.4);

a3 — Ko3pPHLMEHT, KOPPEKTUPYIOLIHHA pecypc B 3aBHCHMOCTH OT
ycIoBUI paboThl NOAUIMMHUKA (9.5);

*OnpefesieHus ¥ MeTol(bl pacyera npuseaennt B 'OCT 18854.
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bm — K03 GHUUMEHT, XapaKTepU3YIOIMIA CBOKMCTBA CTAIH C yYE€TOM
criocoba ee H3roTOBJIEHHS, 3HAYEHNE KOTOPOro MEHsIETCs B 3aBUCHMOCTH
OT TMTIA ¥ KOHCTPYKUHYH TIOALIMITHHKA;

e — Tipefie/ibHOE 3HavyeHUe oTHolueHus F,/F;, onpenensiouiee 3Have-
Hus KoagduumeHros X u YV,

fo — KO3 GULHMEHT, 3aBUCSLUMH OT TEOMETPHH NeTaleil NOALIMITHIKA,
TOYHOCTH MX MU3rOTOBJIECHHMS U MaTepHaa,

fo — K03 UIMEHT, 3aBUCSILNHA OT FeOMETPHH N€TajICH NMOAIUITHUKA
M OT MPHUMEHACMBIX YPOBHEH HaNpsDKEHHST™,

i — 4MCNIO PANOB IIAPDHKOB WIH POJIMKOB B NOAIIMITHHKE,

0. — HOMMHAJIbHLI YTO/ KOHTAKTa NMONIUUIIHMKA, ...°

5 MOAUIMITHUKH PAILUAJIBHBIE H PATHAJIBHO-YIIOPHBIE
HIAPUKOBBIE

5.1 bazoBas AuHaMMuyeckas paivajibHas pacyeTHas
rpy3onolbeMHOCTD

BasoBasi nuHaMHdeckas paJiMalbHasi pacyeTHasi Ipy30INOAbEMHOCTH
[UI HIaPMKOBBIX PaiMajibHLIX H pafHaibHO-YNIOPHBX MONLIHITHHKOB

npu Dy, < 25,4 MM

Cr = bm fe (icos a)®7 23 D18, (1)
npu Dy, > 25,4 MM
Cr = 3,647bm fo(i cos o )7 723 Dy'*, )

3HayeHHs! by, LA 1APUKOBLIX panUaNbHLIX H PalHATbHO-YTIOPHBIX
NOAILUMITHMKOB NpHBedcHbl B Tabnuue 1. 3HaueHMs f; MUl LIAPUKOBBIX
panMaTbHBIX ¥ PaAMaTbHO-YIIOPHIX NOAIIMIIHMKOB NPUBEACHBI B Tabu-
ve 2. OHYM NpUMEHHMBbl K TIOAIIMITHMKAM C pPaIMycoM IOINEPEYHOro
ceyeHHs: xenoba NOPOXKM KadeHMs, He npesbiwalowwmm 0,520, Ha
BHYTPEHHHUX KOJIbLIaX palHanbHBIX ¥ PaIHaibHO-YTIOPHLIX ROALUHITHHKOB
u 0,53D,, Ha HapyXHBIX KOJbLAX PafiMANLHBLIX M PaJHATbHO-YTIOPHLIX
TOJIUINUIHUKOB U Ha BHYTPEHHHX KONBIAX LIAPHKOBBIX CAMOYCTAHAB/IM-
BAIOLLMXCS TTOJUIUITHHUKOB.

I'py3onorb,eMHOCTD NOALIMITHUKA HE BCCIIa YBEJIMYMBAETCs TIPH NPH-
MEHEHHH MEHBILIETO paanyca Xesnoba, HO YMEHbIUAETCH IPH IIPUMEHEHHH
QoJblliero paauyca.

*OnpeneieHns ¥ METOAH pacyera npueeneHsl B TOCT 18854
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Ta6auua | — 3HauyeHUS b m ONA LWAPUKOBBIX PaHANbHBIX U panhanbﬂo-ynopﬂblx

NOALMWIMHUKOB

Tuvn noawMnHuka

b

LLIMITHUAKH)

BxiaablliHbIe MOALKNHUKY

TMoAWKMNHKUKYA ¢ KaHaBKOM [UIA BBORA LLAPUKOB

u.[apMKOBblC paavanbHbIC U painaibHO-YNOPHbIC NMOAIUMITHUKH (3a
UCKJTIOYEHHEM TMOALIMITHUKOB C KaHABKOM [1s BBOJa 1LapUKOB M BKIa-
JABILIHBIX nomuummxoa) ¥ LLapHKOBbIC CaMOYCTaHaBJIHBAIOLLUHECA NOA-

L1
1,0

Tabnuua 2— 3HayeHud fo s IIAPHKOBLIX PAAMANBHLIX U pagHanbHO-YMOPHBIX

NOAIIUTTHHKOB
Ulapuxonue. OatxopsaHbie
OQHOPALHbBIE mﬂpMKOBNC
paaManbHble U [lapukosbie ONHOPAAHBIE PAUIMATbHBIC
l)w cos (1. OQHOPAAHBIE U ABYXPAAHBIC ABYXPAZHLIE pﬂ3’bCM'HHC
T ayspamie | pumasibe | cawoycrawamuu- | WIPAKOsC
paauanbHo- MOALUKITHUKY BaloLMHecs
yrnopHbie N OALHIMUKN (MarHeTHble
MOAIMUITHUKH NOALIMNHUKHN)
0,01 29,1 27,5 9,9 9,4
0,02 35,8 339 12,4 1,7
0,03 40,3 38,2 14,3 13.4
0)04 43,8 41’5 15,9 14,9
0,05 46,7 442 17,3 16,2
0,06 49,1 46,5 18,6 17,4
0,07 51,1 48,4 19,9 18,5
0,08 52,8 50,0 21,1 19,5
0,09 54,3 51,4 22,3 20,6
0,10 55,5 52,6 23,4 21,5
0,11 56,6 53,6 245 225
0,12 57,5 54,5 25,6 234
0y13 58,2 55,2 26,6 24’4
0,14 58,8 55,7 27,7 25,3
0,15 59,3 56,1 28,7 26,2
0y16 59,6 56’5 29,7 27,1
P 59,8 56,7 30,7 279
0,18 59,9 56,8 31,7 28.8
0,19 60,0 56,8 32,6 29,7
0)20 59,9 56,8 33’5 30,5
0,21 59,8 56,6 34,4 31,3
0,22 59,6 56,5 35,2 32.1
023 ~ 59,3 56,2 36,1 32,9
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Hapukossie OnHopsaHbie
ONHOPAAHbBIC Lapukosbie
. panananbHbie H Lllapuxosbie ORHOPAAHbBIE H panantHbie
D, cos a OQHOPAHBIE Y ABYXpARHblE NBYXPAAHBIC 1‘1)1‘:1%::0:‘:;
"D ABYXpSAHbIE paananbHbie CAMOYCTAHAWIH- nom[:mhuuxu
panmManbHo- MOAWMKITHUKK Balolltecs e N ki
ynopHbie NOALIKITHUKH
ORIUATTHUKH MOAWNITHUKK)
0,24 59,0 55,9 36,8 33,7
0,25 58,6 55,5 37,5 34,5
0,26 58,2 55,1 38,2 35,2
0,27 57,7 54,6 38,8 359
0,28 57,1 54,1 394 36,6
0,29 56,6 53,6 39,9 37,2
0,30 56,0 53,0 40,3 37,8
0,31 55,3 52,4 40,6 38,4
0,32 -54.6 51,8 40,9 38,9
0,33 53,9 51,1 41,1 394
0,34 53,2 50,4 41,2 \39,8
0,35 . 52,4 49,7 41,3 40,1
0,36 51,7 489 41,3 40,4
0,37 50,9 48,2 41,2 40,7
0,38 50,0 474 41,0 40,8
0,39 49,2 46,6 40,7 40,9
0,40 48,4 45,8 40,4 40,9 '
Dy cosa

*fc AN TIPOMEXYTOYHbBIX 3HaUYEHHH MONYYalOT AHHEAHBIM UHTEPIOIHPOBAHHEM

Do

5.1.1 Komnaexmui nodwunnuroe

5.1.1.1 Ilpu pacyere 6a30Boii paguajibHO PacyeTHOMN rpy30NOIbEM-
HOCTH Ui JBYX ONWHAKOBBIX WAPHKOBLIX PAIUAIBHBIX OLHOPSIAHBIX
NONUIMMHUKOB, YCTAHOBAEHHBIX PAJAOM Ha OJHOM M TOM Xe Bajy, napy
NOAIUMUITHUKOB PACCMATPHUBAIOT KAK OJIMH JIBYXPSAAHbIA panualbHbIi noj-
LLIKTTHUK.

5.1.1.2 TIpu pacyere 6a30BOIt panuaibHONH PacuETHOI Irpy30MOAbEM-
HOCTH 151 IBYX OOUHAKOBbBIX LIAPUKOBBIX PaIUaIbHO-YIOPHbBIX ONHOPAL-
HBIX MOMIUMITHUKOB, CMOHTUPOBAHHBLIX PSIIOM HAa OOHOM U TOM Xe Bajiy
(nMapHbpIf MOHTAX) 110 cXeMe “LIMPOKKI TOpeLl K IIHPOKOMY” WK “y3KHMil
TOpell K Y3KOMY” Tak, YTO OHM pPabOTAlOT Kak OAMH y3esl, 3Ty napy
paccMaTpUBAIOT KaK OAMH ABYXPSAHBIA panUa/bHO-YNOPHBIA MOOLIMII-
{HK. .

5.1.1.3 BazoBas pagManbHas pacyeTHasi rpy30NoABLEMHOCTD UIsI ABYX

8
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Wiy 6oJiee OAMHAKOBBIX LUIAPUKOBBIX PANMAIbHO-YIOPHBIX OOHOPAMHBIX
NOALUMITHUKOB, CMOHTHPOBAHHbBIX Ha OXHOM U TOM e Bany (rmapHblit uiu
KOMILIEKTHBIH MOHTaX) Mo cxeMe “TaHieM” Tak, YTO OHM paboTaloT Kak
OIIMH Y3€eJI, €CJI OHU TOYHO M3TOTOBJIEHbl H CMOHTHPOBAHBI C paBHOMEpP-
HbIM pacnpelesieHUEM Harpy3ku, paBHa YMCAy MOALIMITHUKOB B CTENEHU
0,7, yMHOXeHHOMY Ha 6a30BYI0 palMalibHYI0 PACYETHYIO IPY30IMOLBEM-
HOCTb OJAHOTO OJHOPSAAHOIO MOALIMITHUKA.

5.1.1.4 Eciau no KOHCTPYKTUBHOMY WCIIOJIHEHMIO MOAUIMITHUKOBBIMA
y3ea INpeicTaBisier coboil psid ONHOPSIAHbLIX MOAILUMITHUKOB, KOTOphIE
3aMEHSI0TCS HE3aBUCUMO APYr OT Apyra, To TpeGoBaHue 5.1.1.3 K HUM He
NPUMEHKMO. ’ ’

52 DkBuBaNeHTHAd [OUHaAMWYecKas paaMajbHasd
Harpyska

DKBMBAJIEHTHAs! AMHAMHWYECKasi paquanbHas Harpyska (P;) s wapu-
KOBbIX PAZMAIbHBIX U PANUAJIbLHO-YTOPHBIX MOALUMMTHUKOB ITPYU ITOCTOAH -
HBIX pafMajibHOM U OCeBOM Harpy3kax paBHa:

Pr=XF + YF,. 3

3HayeHust ko3pPULUMeHTOB X U Y WIS 1IAPUKOBBIX PAAMANTBHBIX M
paTHallbHO-YIMOPHbIX NOALUUITHUKOB MPUBEACHBI B Tabaue 3.

5.2.1 Komnaexm noduuntuxoe

5.2.1.1 Tlpu pacyere 3KBUBAIECHTHOIA panuaibHO! HATPY3KM IS ABYX
OJMHAKOBBIX IUAPUKOBbIX pafHaIbHO-YIIOPHBIX OTHOPSAHbBIX TOAUIMITHHU-
KOB, CMOHTHPOBAHHBIX PSIAOM Ha OJTHOM U TOM Xe Bajly (MapHbLl MOHTAaX)
1o cxeMe “IUMPOKMI Topel K LIMPOKOMY” WK “y3KMil TOpell K y3KoMmy”
TaK, YTO OHU paboTalOT KAK ONWH Y3ej, 9Ty Mapy pacCMaTpHUBAIOT KakK
OIMH ABYXPSAHBIA pafiHaibHO-yHOPHBIA MOAIINTHUK.

5.2.1.2 Tlpu pacyete 3KBHBIEHTHON pafWaibHOK HArpy3Kd s
ABYX MJIV GoJiee OIMHAKOBBIX LIAPUKOBLIX OMHOPSIAHBIX MOALUUTHUKOB,
CMOHTHPOBAHHBIX PSNOM HAa OOHOM M TOM Xe Bajy (MapHbli WIH
KOMIUIEKTHBIA MOHTaX) 110 cxeMe “TaHaeM” Tak, YTO OHM paboTaioT
KaK OIWH y3el, MCTNONb3YIOT 3HauYeHuss X u Y OIS OJHOPSIIHOTO
noAWMNHUKE. OTHOCUTE/IbHYIO OCEBYIO Harpysky (Tabauua 3) onpene-
JSIIOT UCXOHs U3 3HayeHua [ = | u 3HayeHUd F, n C,;, KoTopheie
OTHOCATCS TOJNLKO K OJHOMY M3 MOAIUMITHUKOB naxe ecnu Fr u Fy,
OTHOCHLMECS K OOLUUM Harpy3kaM, WCITOJb3YIOT JUISl pacyeTa 3KBUBA-
JIEHTHO# HArpyskKu BCero yaja.

53 baszoBbit pacyuyeTHB H pecypec

5.3.1 ba3osslit pacueTHbIit pecypc (Lyg) 415 LAPUKOBOro paauaibHO-
ro ¥ paguaibHO-YMOPHOro MOALIXITHUKA PaCCUMUTBIBAIOT Mo (opMyite

9



TOCT 18855—94

WeHH
-IITHIMIIOL WHME
-oxudent WMH
-qirenrred WI9H
pE'0 | 78T (8°1 ~TBdOHIO X 0£0°T 00T
0€'0 | 8T | 8.0 | (0T | 01 | omwumawmdu o 01 6890 7690
97’0 | €2 0v°Z 2 ShE0 9HE ‘0 o
€T0 | PLE 8LT H{ X WHH ‘ ¢ _ -MHUHION
-3hBHE LOIAE uro ELT0 $=P argHdouk
~qUOLIDH BLML w2 ) -oHareHIred
OIOHHEY KUY T 719 smaoxHde]]
vp0 | 00°1 00T 068'9 0689
w'o | 01 0’ 0LT'S LIS
8€‘0 | STI S11 0sb'e 05+‘s
pE0 | TIET I€'1 4 0L0'T 0L0T
0€0 | ST | 950 | O 01 | st'1-] 9s0 | O 01 08€'T 08€‘T
820 | §§°1 I 0€0°T 0£0‘T
97'0 | 1L Il 689°0 6890
Ma.o 66'1 661 SHE°0 SPE‘D
10 | 0£7 0£T ‘ ‘ H
L0 oo HIMTTon
77 s Harened
H@ : .MU % smgosHde[T |
< W 25 .P.N. < M a5 ....&l )
i ] K ] W

wdll SOKKRUKMTOU XRHIKdXAYY K1

udis SOXHHUMMTOU XIHINJOHYO KT

TACAAIEH FRE300 4. (HSCHILALKIOHL(

A

X

A

X

A X

A

X

1
=
-HHUWMUOU OKY

SOXMHIUMIToU XigHdoLA-oHalrenTed H xiaHaenred xi9goxHdem ¥uy { HY HSOLHIMITHGDEON KMHIhRHE — €

enurgeJ

10



rOCT 1885594

LYo | €61 ¥ET 611 08e'1 0Ep‘1

920 | 00T 8€‘1 £Z°1 ) 0£0'1 0L0°1

b0 | TT'T | zo | ov't | o't | 0ET | vb0 ] 01 689°0 #ILD

ov'o | 8Z‘C L8°1 0v'1 SPE‘0 LSE‘D

8£0 | 6£°C §9°1 LT Lo 8L1°0 SI=P

#$°0 | €91 911 001 0689 000°Z

$S°0 | 9T LT 10°T oLY's 0sZ's

660 | 6L1 ' or't osbe 005°S

¥0 | 00T w1 €21 0L0°T 001

ob0 | 81T | SLO | sST | 0T | ¢ET | 90 0 01 08€°1 00%°1

8¢°0 | 67°C €9'1 1 0£0°1 050°T

9€‘0 | LY'T 9.1 4 6390 00L0

T€'0 | 8LT 86°1 L1 SPE‘D 0SE°0

6Z°0 | 90°€ 81°C 88°1 LI’ SLT0 01=P

Te0 | €91 11 068°‘0 0269 w
050 | 691 9Z‘1 0LI'S 061°S ~HHLMHIIOI
SY'0 | L8T | 8.0 | 6€'T | 0T 0 01 0 01 osH'e 09b'c arHdouL|
o0 | €1°C 851 00T 080 -oHwrenred
9¢‘0 | 9€°C SL'T 08€‘T 08¢°T .S =o | amgoxmder]

acd asd a<d asd
Y Y '] i

WIAATeH BBUI00 . o FRHIIALMOOHLO)

~HHIHITOU UAY

€ RhnygDw anKaNCVopodI



I'OCT 18855—94

(9L OOM) +5881 1DOT ou — 0 f

EUHORBHE 400

‘WorHedoduirondalHY WIHHSHHUL LoikIrarad
-0 BINBLHON HOIIA HIM/U  MocAdIeH XM9E900 XITHILALUOOHLO, HHHOhEHE XISHhOLAXOWOdU KT 2 K[ Y OMHOhEBHE,,

"HHITEN

-dodHH KOHAMTOIANH 10 HIDOWHOHEeRE 8 OIHOWON olAdole M 0ifedall 91pdOEdIOHS]] “(BUHOREX ¥DDKodOY BQOLaX BHHOAMI
K docee MMHHod1AHY) dOXMHUIMIMION godlawedell XIMHEMIIAIOHON 10 LHOMAEE OMHOhPHE JOHILEWHONEW JOWHIIALIOYT,

('DIMHLHINYOU 3MHISHIEN) IDIHHLIMITION 9Md
‘0 — —_ — — 0s‘c | 05‘0 0 01 -oxudem sHWodced sMHIIeHred oHHTEdOHTO
o n 81 » 3 o 81 WIMH
ST | €90 | s9'0 | Tv'0o | 0T | o0 | OO 0 0'1 | -IMmYou KseHMmIoreEHIMEHRLOAOWED oMdoxHdel]
b1 | 18°0 | ¥50 | Lp'O 050 | €£0 - - F.Sy=2
PI‘T | €6'0 | LSO | €S0 L8°0 | sg‘o 24 - 0p=2
$6°0 | LO‘T | 09°0 | 99°0 90 | L£'D — - SE=0
080 | vT'1 | €90 | 8.0 | 01 9.0 | 6£°0 0 0t = - L0E=0
89°0 | 1#'T | £90 | T6°0 L8°0 | 1¥°0 - - .ST=P
L850 | €9'T | oL'0 | 60°T 00'T | €+°0 - - .0Z=2
- w
950 | €9'1 49! .| 001 68'9 pIL -MHUAMTON
980 | €91 | WO | TI'T | O | 001 | ¥'O 0 01 Lr's se's amudoud
ss‘o | 99°1 pIY 707 Sh'e LSt -onquenred
050 | T81 9Z‘1 (AN o't 1 L1 =n| samgoxudey]
] ¥ Y ]
t -..N 5 -.& < -.& 5 -..N

Hdl SoXHHUKNMOU XM HrEdxAdy nar

dll SOXMHIWIYOU XITHINGOHTO MUY

£ X

A X

F 4 X

£

X

DICARIBH BRE300 o4 (JSBHIUALHOOHL)

L+
-MHIMMYOU UKy

£ Rhnvopw anHDrHOX()

12



TOCT 18855—94
Lio= (C’) S

C; v P, paccuutniBaiotr no ¢opmynam (1, 2, 3). Gopmyns (1, 2, 3)
UCIMOJB3YIOT TaKXe JUIA OMNpeaeNieHUs] pecypca KOMIUIEKTa OLHOPSAHBIX
MOAILKUITHHKOB, paboTalOIMX KaK OAUH y3eJ, KakK yKa3aHo B 5.1.1. B atom
clyyae pacyeTHYI0 rpy3onogbeMHOCTh C; BbIYUCISIOT ML BCEr0 KOM-
TUIEKTa MOMALIKITHUKOB, @ 3KBUBAJICHTHYIO HArpy3Kky P BHIMHCISIOT KaK
OBLIYIO HAarpy3Ky, AeMCTBYIOLLYIO Ha y3el ¢ HCIT0JIb30BAHNEM Ko3dduum-
eHTOB X' M Y, yKaszaHHbIX B 5.2.1.2. .

5.3.2 dopMyna pecypca (4) naeT TouHbIe pe3ylbTaThl pacyeTa B LUM-
POKOM JMAaITa30HE HAarpyl3ok, AefcCTBYIOWMX Ha nomwunuuk. OnHaxko
BECbMa TSKeJIble HAarpy3Ku MOTYT Bbi3BATh HEAOMYCTUMO GoJbLUKE MJiac-
TUUYHbIE AedOpPMALMU B KOHTAKTE LUAPUKOB C JOPOXKAMHU KAYCHMS.
FToaroMy nmoTpeGUTEb NOMXEH KOHCYABTUPOBATLCS Y M3TOTOBUTENS MO~
LUMITHUKOB OTHOCHUTEJbHO NMPUMEHSIEMOCTH (POPMYJibl pacyeTa pecypca B
cnyyasx, koraa Pr npesbiiaer Cop win 0,5 C; naxe He3HaYUTENBHO.

6 NOAINITHUKN YIIOPHBIE N YTIOPHO-PA/INANIBHBIE IIAPHKOBLIE

6.1 bazoBasgs gaguHaMuuyeckass oceBasgd pacyeTHas
rpy3onoabeMHOCTD

6.1.1 Odnopsadubte nodwunnuxu

bazopas guHaMHMueckasi oceBas pacueTHasi rpysonoabeMHocTh (Cj)
IUISl LIAPUKOBBIX YIOPHBIX M YIIOPHO-paAHaIbHBIX OOJHOPSAAHBIX, OMUHAD-
HbIX WK JBOMHBIX MOAIIMITHAKOB PaBHa

npu Dy €254 MM U a = 90°

=bm fo Z¥3 D8 (5)
npu Dy, €254 MM H a # 90°

) Ca = b fo(cos 0)®7 tg o« 23 V3, 6)
opn D, > 25,4 MM 1 o = 90°

Ca = 3,647 bm fe Z¥3 DI, 0]
npu Dy, > 254 Mmu a # 90°

Ca= 3,647 bm fe(cos )7 tg o Z%* D! (8)
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rae Z — YMCNO LIAPUKOB, BOCTIPUHUMAIOIINX HAarpy3Ky B OOHOM Ha-
npaBneHuu; by, = 1,3.

3Ha4YeHHs f; 111 LAPUKOBBIX YNOPHBIX M YNOPHO-paJHalbHBIX MOA-
LUIMITHUKOB NpHUBeJeHbl B TaGauue 4 U NpUMEHHUMbI K ITOAILMITHUKAM C
paguycoM xeioba He bonee 0,54 Dy,.

'py3onoabeMHOCTb TIOAUIMITHUKA HE BCEra YBENUYUBAETCS NPU T1pU-
MEHEHUU MEHBLLEro paanyca xenoba, Ho yMEHbLUAETCS TPH MPUMEHEHUH
GonbLiero paguyca xeyioba.

Ta6nuua 4— 3uaueHns fz L1 WAPHKOBLIX YIIOPHBIX U YNOPHO-PAAMANBHBIX MOX-
WIKITHHKOB

D, f Ducosa’ A
Dow a=90 Dyw T
a = 45 a = 60° o =75

0,01 36,7 0,01 42,1 39,2 373
0,02 45,2 0,02 51,7 48,1 459
0,03 51,1 0,03 58,2 542 51.7
0,04 55,7 0,04 63,3 58,9 56,1
0,05 59,5 0,05 67,3 62,6 59,7
0,06 62,9 0,06 70,7 65.8 62,7
0,07 65,8 0,07 73,5 68,4 65,2
0,08 68,5 . 0,08 75,9 70,7 67.3
0,09 71,0 0,09 78,0 72,6 69.2
0,10 73,3 0,10 79,7 74,2 707
0,11 75,4 0,11 81,1 75,5 —
0,12 77,4 0,12 82,3 76,6 -
0,13 79,3 0,13 83,3 71,5 -
0,14 81,1 0,14 84,1 78,3 —
0,15 82,7 0,15 84,7 78,8 -
0,16 84,4 0,16 85,1 79,2 —
0,17 85,9 0,17 $54 79,5 -
0,18 87,4 0,18 85,5 79,6 -
0,19 88,8 0,19 I 85,5 79.6 -
0,20 90,2 0,20 | 85,4 79.5 -
0,21 91,5 0,21 85,2 - -
0,22 92,8 0,22 84,9 - -
0,23 94 4 0,23 84,5 - —
0,24 95,3 0,24 84,0 - -
0,25 . 96,4 0,25 83,4 - -
0,26 97,6 0,26 82,8 — -
0,27 - 98,7 0,27 82,0 - -
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D Je Ducosa’ £
Do a=90° T
a = 45°** a = 60" a=175
0,28 99,8 0,28 81,3 - -
0,29 100,8 0,29 - 80,4 C - -
0,30 101,9 0,30 79,6 — —
0,31 102,9 — — — S -
0,32 103,9 - - - -
0,33 104,8 - — — -
0,34 105,8 - — — —
0,35 106,7 - - — —
. D cosa
3HayeHus fo ans Dpw Wi Dpw ———— W/WIH YIJIOB KOHTaKTa Q, HE YKa3aHHbIX B Tabnu-

ue, onpelesior MMHeAHbBIM UHTEPIONHPOBAHHEM

**/1As yTIOPHO-PaJHATBHBIX NOAIMNHUKOB a 2 45°. 3HayeHns ois o = 45° aaHbl ans

TOro, uTo6bl 0becrieYuTh HHTFPNONALMIO 3HAYEHHMIT Ans a Mexay 45° u 60°

6.1.2 Ilodwunnuxu c deyma uau Goaee padamu uwapuxoe

ba3oByl0 AMHAMUYECKYIO OCEBYIO PacyeTHYIO IPy30MOABbEMHOCTD IS
LIaPUKOBLIX YIOPHBIX H YTIOPHO-PaAMAIbLHBIX MOALLWITHHKOB C AByMSI WIH
6onee psAgAMU ONMHAKOBBIX LIAPUKOB W BOCTIPHHUMAIOLIUX Harpyalcy B
OIHOM HAMPABNEHUH PaCCUUTEIBAIOT MO dopmyne

C=(Z1 + 22 +,...,+ Zpn) [[_C%)'W’ (CZ:J‘% » (_CZ'IT,JM ]'”m. 9)

PacyetHbie rpysononbeMHocTd Cyi, Cyy, ... , Cap U151 PALOB C YUCIAMH
LIAPUKOB Z1, Z3, ... , Zy BbIYUCIAIOT NO COOTBCTCTBY]OLU.HM dopmynawm (5,
6,7, 8).

6.2 JInHaMu4yeckasi IKBUBAJICHTHAsl oceBasi Harpy3ka
JuHaMuyecKas 3KBUBaJIeHTHas oceBast Harpy3ka (P,) IS 11apUKOBbIX
YIIOPHO-PalHAIbHBIX MOALIKIHUKOB C yrioM o # 90° npu NMocTOAHHbIX

paavanibHOM U OCEBOIi Harpyskax pasHa

Po=XF+YF. (10)
15
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3HayeHust KoapdHureHTOB X U Y 1 1IAPUKOBAIX YTIOPHBIX U yrIOp-
HO-paJHabHbIX MOAUIMTHUKOB NPUBEAEHBI B TAQIHLE 5.

IlapukoBble yrnopHble MOAIIMMHHKY C yrioM o = 90° MOTyT BOCIpH-
HUMAaTbh TOJILKO OCeBble HArpy3ku. JlnHaMuyeckasi 3KBHBAJEHTHast Ha-
rpy3ka JUisl 3TUX MOALMITHUKOB paBHA

Pa = Fa. : (1

Ta6nuua 5— 3Hauenus xo3pduuuento X u Y ans mapuxonux YTOPHBIX W YIOpPHO-
PalHAILHBIX MORUIMITHUKOB

X Y X B 4 X [ Y
IR OUHAPHBIX*®
o MOALIMITHUKOB ANA ABOHHBIX NOAUWIMITHUKOB nbﬂ &
npu
A JA E
. F >e F se F >e
45mens’ 0,66 1,18 0,59 0,66 1,25
50° 0,73 1,37 0,57 0,73 1,49
55° - 0,81 1,60 0,56 0,81 1,79
60° 0,92 1,90 0,55 0,92 217
65° 1,06 11,0 2,30 0,54 1,06 1,0 | 2,68
70° 1,28 2,90 0,53 1,28 3,43
75° 1,66 3,89 0,52 1,66 4,67
80° 243 ‘ 5,86 0,52 2,43 7,09
85° 4,80 11,75 0,51 4,80 14,28
o % 90° 1,25tga | 1,0 20 10 1,25tga | 1,0 1,25
1-2sina ‘31 113 1-2sina ga
(l-——j.sma) (l--jsina]
*X, Y 4 e i NPOMEXYTOUHBIX 3HAYEHUH o ONPEAENAIOT NHHEHHBIM MHTEPNOAUPO-
BaHUEM
R
“‘O'momeuue F. S € HE MPUMCHUMO 115 OMHADPHBIX MOMUIHUKOB
T
***[ns ynopHO-pasHanbHLIX NOALIMITHKKOB o > 45°. 3HaueHus mis o = 45 npKBe-
ACHBI 4151 TOTO, 4TOGbI OBeCTIeYUTh HHTEPMONALMIO IHAUCHHS VIS a MexXay 45° u 60°.

63 baszoBbl#t pacueTHH U pecypc
6.3.1 Basosslit pacuetHbiit pecypc (Ljg) Aist IIAPHKOBBIX YIOPHBIX U
YHOPHO-paaHaNbHbIX MOALUIMITHUKOB PACCYUTHIBAIOT MO (opMysie
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Lio= (—C—“)’ (12)

Ca v P; paccuutbiBaior no dopmynam (5, 6, 7, 8, 9, 10, 11).

6.3.2 ®opmyna pecypca (12) maeT TOYHbIE pPe3yJbTAaThl pacuera B
LIMPOKOM JMana3oHe Harpy3ok, IedCTBYIOLIMX HAa MOMIUMNHUK. OfHaKko
BECbMA TAXE/Ibie HAarpy3KH MOTYT Bbi3BaTb HEAOMYCTHMO GoJblIne Muiac-
THYeCKUE NeOpPMALIMM B KOHTAKTax LIADUKOB C JOPOXKAaMY KauyeHMs.
[ToatoMy noTpeGUTENb NONXKEH KOHCYIbTUPOBATLCA Y U3rOTOBUTEISI MO/ -
IWMITHUKOB OTHOCHTENIbHO MpPUMEHAEMOCTH (opMynbl pecypca B Tex
cayiasix, korna P, npesbiwaer 0,5 C,.

7 NOAUIMITHUKA PAAMAJIBHBIE U PAIMAJIBHO-YTIOPHBIE
POJINKOBBIE

7.1 bazoBas ouHaMuyecKkas paAuanbHasg pacyeTHad
rpy3onogbeMHOCTD ‘

ba3oBylo AMHAMHYECKYIO PAOUANIBHYIO PACYETHYIO [PY30ITOABEMHOCTD
(Cr) Wist POJIMKOBBIX PAAMANBHBIX U PATUATBLHO-YTOPHBIX MOAIMITHUKOB
PACCYMUTBIBAIOT MO (opMyIie

Cr = bm feli Lwe cos a)’/® Z22/* Du /77 (13)

3HayeHus b, IS PONUKOBBIX PAAMANBHBIX H PaAHAbHO-YIOPHBIX
NOALUMTHUKOB MpuBeAeHbl B Tabnuue 6. 3HAYEHUA fo ANt PONUKOBBIX
PalHAIbHBIX U palBaIbHO-YNOPHBIX MOAIUMHUKOB MpUBeJeHb B Tabau -
ue 7. 3HayeHust by U f; ABIAIOTCS MAKCUMAJIBHBIMHU U ITPHMEHUMBI TOILKO
K POJMKOBBIM MOAUIMITHUKAM, Y KOTOPBIX NMOJ BO3NEHCTBUEM HAIPY3KH
HanpsiXeHMs pacripefe/ieHbl paBHOMEPHO BAOJb NMNOLLANAKM KOHTAKTA B
Hapubonee TAXENO HAarpyXeHHOH 30He KOHTAKTA pOJIHKA C JOPOXKOH
KaueHHs.

3HayeHHs f; MeHblLe YKA3aHHbIX B Tabnuile 7 peKkOMEHAYIOTCS B TOM
ciyyae, €cy MoA BO3AECTBUEM HArpy3kM B KaKOM-TO YacTH IUIOLIAKKH
KOHTAaKTa pOJIMKA C HOPOXKONH KadyeHHusi, UMeeTcsl pe3KO BhIpaXeHHas
KOHLIEHTpAaUMsA HanpsxeHwsi. Takue SBIEHUS UMEIOT -MECTO NMpPU HOMH-
HaJbHOM TOYE€YHOM KOHTAaKTe B LEHTPE [UIOWIAAKKH KOHTAKTa WJIM Ha
Kpasx IUIOM@AKN INpH JWHEHHOM KOHTAaKTe, €CJH POJIMKU He HUMEIOT
TOYHOTO HAMNpAaBNEHHs, 4 TAKXKE B MOMIIMIHMKAX, rIe JIHHA POJNMKOB
cocTtapseT 6onee 2,5 pazMepa IMaMeTpa.

17
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Ta6auua 6— 3HaueHHs bm AT PONHKOBBIX PANHANEHLIX W PAIUATBHO-YNIOPHBIX
NOALIUTIHUKOB

Tun noAWIMNHUKA b

PonukoBbie UMAMHADHYECKHE NOMUKMHHKKH, KOHHYECKUE 1,1
TIOALIMIMTHUKA M HIONbYaTHbie MNOALMNHUKH C  KOJAbUAMH,
NOABEPrHYTHIMU 06paboTKe pelaHHeM

"rOJ'lb‘iaTblC MOAWUNHUKH CO WTAMIMOBAHHLIM HAPYXHbIM KOJIbLUOM 1,0

PonukoBbie ceprueckre NOMWHUMTHUKH 1,15

Ta6nuua 7— MakcuManbHble 3HAYEHNS fo VI PONMKOBLIX PaIHATILHBIX M Paiu-
a/IbHO-YTIOPHBIX NOJIIKITHKKOB

- Duccosa 5 Diccosa £
e | T
0,01 52,1 0,16 88,5
0,02 60,8 0,17 88,7
0,03 - 66,5 0,18 88,8
0,04 70,7 0,19 88,8
0,05 ) 74,1 . 0,20 88,7
0,06 76,9 0,21 88,5
0,07 79,2 0,22 88,2
0,08 81,2 0,23 87,9
0,09 82,8 0,24 87,5
0,10 - 84,2 0,25 87,0
0,11 85,4 0,26 86,4
0,12 86,4 0,27 - 85,8
- 0,13 87,1 0,28 85,2
0,14 87,7 0,29 84,5
0,15 88,2 0,30 83,8
’

. Dy cos a

'fe 011 IPOMEXYTOUHBIX 3HAYCHUHA T ONpeensioT JHHEHHBIM HHTEPNOIHPOBI-

HHEM

7.1.1 Komnaexm nodwunnuxoe
7.1.1.1 TIpu pacuere 6a30Boit paguanbHON PacYETHOH Ipy30NOAbEM-
HOCTH JUIS1 ABYX OMMHAKOBBIX POJIMKOBBIX paXUaIbHO-YIMOPHBIX OAHOPSA-

18
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HbIX MOAUIMITHUKOB, CMOHTUPOBAHHLIX PANOM Ha OAHOM W TOM Xe€ Baly
(MapHbIA MOHTAX) MO cxeMe “LUKPOKUI Topell K IHMPOKOMY” iy “y3kuil
Topeu K Y3KOMY” TaK, 4TO. OHM pabOTAOT KAK OAMH Yy3el, 3Ta napa
paccMmaTpyBaeTcs Kak OAUH ABYXPAAHLI{ panuanbHO-YIIOPHbBIA MoawMn-
HUK.

7.1.1.2 Ecnd 1no KOHCTPYKTUBHOMY WCMOMHEHHIO MOAUIMNHUKOBbI
y3eN npeacraBnasieT co6oif 1Ba cCaMOCTOATENbHbLIX MOAWMKIHUKE, KOTOpbiE
3aMEHSAIOTCS He3aBUCUMO APYT OT ApPYra, To 'rpeﬁoBaHue 7.1.1.1 K HUM He
IPUMEHHUMO.

7.1.1.3 BazoBas paguanbHas pacyeTHas l‘py30|'l011’beMHOCTb oSl ABYX
WU Gonee OAMHAKOBBIX POJMKOBBLIX PAIHUAIBHO-YMOPHLIX OXHOPAMHBIX
MOALMITHUKOB, CMOHTHPOBAHHEIX HA OJHOM H TOM Xe Bany (apHblit Win
KOMIUIEKTHBIH MOHTaX) 10 cxeMe “TaHAeM” Tak, YTO OHHM paGoTaloT Kak
ONHH Y3eJ, eCIM OHH TOYHO H3TOTOBJNIEHBI U CMOHTHPOBAHBI C paBHOMEp-

bIM pacnpeneieHUEM Harpy3KH, paBHa YUCIy NOJLUKITHUKOB B CTEIEHH

/9, YMHOXEHHOMY Ha 0a30BYi0 paOiMalbHYIO PacYETHYIO IPY30MOAbLEM~
HOCTb OHOIO OJHOPSAAHOIO MOALLMITHUKA.

7.1.1.4 Ecnu 1no KOHCTPYKTHBHOMY HMCMOJHEHUIO MOAHITHHUKOBBIH
y3en mnpencraeiser coboil psd ONHOPAAHBIX TMOAIMHMIHUKOB, KOTOpbIe
3aMEeHSIOTCST He3aBUCUMO APYr OT Apyra, To TpeboBaHue 7.1.1.3 K HUM He
MPUMEHHMO.

72 IuHaMUyecKasd 3KBHBAaJJEHTHAas pajuaapHad
Harpyska

JIMHAMHYECKYIO 3KBHBAEHTHYIO pa.uua.nbuylo Harpy3ky (P;) ansa po-
JIMKOBBIX paauaibHO-YTTOPHBIX MOALKUITHUKOB C YI/IOM a # 0° B yC/IOBHSIX

NOCTOAHHON paaUalbHOH H OCEBOI HAarPY30K PaCCYMTHIBAIOT MO opmyse

Pr » XFr + YFa (14)

3Hauenust KoadduuneHtoB X v ¥ 119 poArKOBBIX pAAHANbHO-YIIOP-
HBIX MMOAUIMITHUKOB NMPUBEACHb! B Tabnuue 8.

JHHAMUYECKYIO 9KBUBANTEHTHYIO PAJIHANILHYIO HATPY3KY Mt POJIMKO-
BbIX paJHaIbHbIX NMOALUKMITHUKOB € YIoM o = (° pH YHCTO paauaibHOMR
Harpy3ke paccYMTHIBAIOT Mo dopMmyse

A= F. . ‘ (15)

MTpuMeyaHHe— CnocoGHOCTL PONMKOBLIX PagHa/ibHbiX MOAWMWMHUKOB ¢ YINIOM
a = 0° BbLIEPXMBaTh OCEBbiE Harpy3KH 3aBUCHT OT KOHCTPYKLUMH NMORIIMAHNKOB K Ka4ecTBa

nx vcrionHenus. Io3atoMy noTpe6GuTenu MOAWMMHUKOB AOIKHbI KOHCYABTHPOBATLCA Y
H3roTOBHTENEN OTHOCHTE/NBHO IKBHBAICHTHON Harpy3ky M pecypca MOALHITHUKOB € YIJIOM
a = 0°, eciu oHM pabGoTaloT NMOA OceBOH Harpy3Koil.
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Ta6nuua 8— 3Hauenun koadpuuueHToB X M ¥ 1151 pOTUKOBBIX PalHaIbHO-YNOp-
HbIX nomuUUnHUKoB (a # 0°) o

. X : Y X Y
Tun nomuunuuxa e
ﬁ se ﬂ >e
F F
OnHopﬁﬁHble aft0 1,0 0 0,4 0,4 ctg o 15 ga
HByxpsaatbie a £ 0° 1,0 045ctg a 0,67 0,67 ctg o 1,5t1g a

7.2.1 Komnaexm nodwunnuxoe

7.2.1.1 Tlpu pacyete 3KBUBANEHTHON PaTMATLHON HArpy3KH s JBYX
ORMHAKOBbIX POJIMKOBBIX PAAHATbHO-YTIOPHBIX OXHOPSAAHBIX MOALIMITHUKOB,
CMOHTHPOBAHHBIX PAIOM HAa OQHOM U TOM Xe€ BTy (MapHbIi MOHTaX) Mo
cxeme “IUIMPOKUI TOpELl K IIMPOKOMY” WIH “y3Kuii Topell K y3koMy” Tax,
4YTO OHH paBoTaloOT KaK OAMH y3el, K KOTopble, cornacHo 7.1.1, paccmatpu-
BAlOTCSl KAK ONUH IBYXPAMAHBIM NOAUMUIMHUK, UCIOJIB3YIOT 3HAUeHUst X u Y
MUisl IBYXPSAHBIX MOALUUITHUKOB, MPHBENEHHBIX B TabauLe §.

7.2.1.2 Tlpu pacyere 3KBUBAICHTHOM PafUANbHOIN HAMPY3KH ISt NBYX
WM Oo/iee OIMHAKOBBIX POJMKOBBIX PAIHANLHO-YMOPHBIX OXHOPSIHbIX
NONIIMITHUKOB, CMOHTHPOBAHHLIX PALOM HA OOHOM M TOM Xe€ Bay
(napHBIft WKW KOMIUIEKTHBIA MOHTaX) Mo cxeMe “TaHaem” TaK, YTO OHU
PaboTaiOT KaK OMMH y3el, UCMOAB3YIOT 3HAYEHHS X U Y JUIst ONHOPALHBIX
MOALUUITHHKOB.

73 BaszoBblit pacueTHBH i pecypc

7.3.1 Basosbiit pacueTHblit pecype (Lig) 11 PONMKOBBIX PAIHATbHBIX
M paaMalbHO-YNOPHBIX NOAUIMITHUKOB PACCYMTHIBAIOT NO GopMye

\194 ‘
e,
Lio [Pr] . (16)

C: v Py paccuutbisaior 110 dopmynam (13, 14, 15). Gopmyny pecypca
MCNOJIB3YIOT TAKXKE JUISL OLEHKH pecypca IByX WM Gosiee OXHOPSIHbIX
[TONMHUITHUKOB, paboTalolux Kak ogMH y3ed, B COOTBeTCTBUM ¢ 7.1.1. B
9TOM CJTy4ae pacyeTHYIO [py3onoxbeMHOCTb { C;) paCCYUTHIBAIOT VIS BCETO
KOMIUIEKTa MOAIIMITHKKOB, a 9KBUBAIEHTHYIO Harpysky (P;) paccuuTsi-
BAaIOT Ha OCHOBE 061LLeil Harpy3ku, AeicTByioleld Ha KoMruekT. [Tpu 3ToM
HCMOJIb3YIOT 3HAYeHUst X U Y ISl OMHOPAMHBIX MOANIMITHUKOB COIIACHO
7.2.1.
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7.3.2 ®opmyna pecypca JaeT TOYHbIE Pe3yJIbTAaThl PacyeTa B LIMPOKOM
NMana3soHE Harpy3ok, AeHCTBYIOIMX Ha NomuMnHuK. OQHAKO BecbMa
TsKelasi Harpy3ka MOXET BBI3BATh PE3KYIO KOHUCHTPALMIO HAMPSKCHUI
B HEKOTOPOH 4aCTH IVIOLIANKHM KOHTAKTAa POJIMKA € NOPOXKOH KaueHMS.
[TosToMy nOTpeOMTENM HO/DKHBI KOHCYJILTHPOBATbCS Y M3NOTOBMTENS
TNOALINTTHUKOB OTHOCHTENILHO NIPUMEHEH U POPMYJIBI PaCUECTHOTO pecyp-
ca B cayyasix, koraa P; npesbnuaer 0,5 C..

8 MOJIIMITHUKH YITOPHBIE H YHOPHO-PAIIHMBHHE POJIMKOBBIE

8.1 bazoBas nOMHaMMYecKas oceBass pacyeTHas
rpy30onoabeMHOCTS :

8.1.1 Oodnopadnsie nodwunnuxu

8.1.1.1 B cnyuae, xoraa Bce POTHKH, NEPE/IAlOLINE HArPy3Ky B OHOM
HanpaBJICHUM, KOHTAKTUPYIOT C ONHOM M TOl Xe NOBEPXHOCTBIO JOPOXKH
Ka4yeHUs KOJbLa, YMOPHbIC W YNOPHO-paauaibHble NOIUIMIHMKK pac-
CMAaTPHMBAIOT KaK OlHHapHble. Eciiu oceBas Harpy3ka nepeaaercst B oG0HX
HamnpaBlieHNX, TO TAKHE NMOAINNHUKH PACCMATPHMBAIOT KaK JBONHELIE.

Ba3oBy10 AMHaMMYECKYIO OCEBYIO PacueTHYIO Ipy3onoxbeMHOCTh (Cy)
A7sl PONMKOBLIX YTIOPHBIX H YIIOPHO-PanMaNbHBIX OXHOPANHbIX ONHHAp-
HBIX WIH NBOAHLIX NOALINIIHUKOB PaCCYUTHIBAIOT MO GopMynam:

npu a # 90°

Ca = bm fe (Lwe cosa)’”” tg o Z¥* Due®/?, (17)
npu o = 90° R
G = bmﬁ: Lwe7/9 23/4 Dwe29/27, (18)

rae Z — YNCJIo POJNMKOB, NEPEJAIOLIMX HATPY3KY B ONHOM Harpaslie-
HHH.

8.1.1.2 Ecnu HECKONBKO POJIMKOB N0 OAHY CTOPOHY OCH TOALIMITHUKA
YCTaHABJIMBAIOT TaK, YTO HX OCH COBMANAIOT, TO 3TH POIIMKM PaCCMaTpH-
BalOT KaK OAMH POJIMK C [UTMHONM Lye, PAaBHOM CYMME IJIMH HECKOJIBKMX
ponuxos (3.10).

3Havennst by, WIS PONMMKOBLIX YTIOPHBIX M YIIOPHO-PAZHAMBHBIX TO/-
UIMNHUKOB NpUBeACeHbI B Tabnuue 9. 3HaYeHus f; Ui PONMMKOBBIX YHOp-
HBIX ¥ YNOPHO-paAvalbHbIX NONIIMIIHMKOB NpHBeAeHbl B Tabnuue 10.
OHHu sABASIOTCS MAKCMMAIBHBIMHA, IPUMEHUMBIMH TONIBKO K POJTMKOBLIM
TIOAIIMITHUKAM, Y KOTOPBIX NOA ACHCTBUEM HArpy3KM HAampsoKEHHs pac-
npeAc/icHbl paBHOMEPHO BOOMNb IUVIOLIAAKM KOHTaKTa B Hanbonee TSIKENO
HarpyXeHHOii 30H¢ KOHTAaKTa POJIMKA ¢ AOPOXKOMN KaueHMs.

21



T'OCT 18855—94

3HaueHus f;, MEHbIIUE YKa3aHHLIX B Tabauue 10, pekoMeHaylOTCs B
TOM CJlyyae, €ClIu NoA BO3NEHCTBUEM HArpy3KM B KaKO-TO 4acTH TUIO-
IAAKH KOHTAKTa POJIUKA C AOPOXKKON KaYeHUsI UMEETCS Pe3KO BhIPAXEH -
Hasi KOHUEHTpAuus HanpsokeHus. Takue sIBACHUS HMEIOT MECTO [pH
HOMWHAJbHOM TOYEYHOM KOHTAKTe B LIEHTpE IUIOLIAAKM KOHTAKTa WJIH
Ha Kpasix TUIOLLAAKHU FpH JUHEHHOM KOHTAaKTe, €C/IM POJAUKH HE UMEIOT
TOYHOrO HAMPABNAEHUS, a‘'TakXe B MOMIIMIMHUKAX, TA€ AJIMHA POJIUKOB
cocTapisieT bosiee 2,5 paamepa AMaMeTpa.

MeHblume 3HaueHUS f; ClledyeT UCTONb30BaTh TAKXKE MPUMEHUTENBHO
K POJIMKOBbIM YMOPHBIM MOALUMITHKUKAM, Y KOTOPbIX F€OMETPUYECKHE
0COGEHHOCTH 00YCIaBIHBAIOT NOBBILLIEHHOE CKOJILXEHUE Ha MOBEPXHOC-
TSIX KOHTAKTa POJNUKOB C NOPOXKAMU KauyeHHs, HAIPHMEDP Yy YMOPHbIX
NONUIMMHUKOB € HHWJIMHIPHYECKHMHU POANKAMM, UMEOIUUMU [UIMHY, 3Ha-
YUTENHHO MPEBLILLAOILYIO IHAMETD. -

Ta6nauua 9— 3uaueHust by A1t POTHKOBBIX YIOPHBIX H YIOPHO-PAAHANBHBIX MOA-
LWHMHUKOB

Tun noawmnuuka b

Ponukosble LUHIHHAPUHYECKHE U UTOABYATDBIC MOAUIMMHUKH 1,0

KoHuveckne ponnkoBbie NOMILMNHUKH 1,1

Ponukoseie cepuyeckre NoaWMIHUKH : 115

Ta6nuua 10— MakcUManbHble 3HAYEHUS fo JUTA PONMKOBBIX ynoprlx Y yNOpHO-
pamguaTbHBIX NOMWMMHKKOB (8.1.1.2)

Due’ f * Duccosa’ %
Dpw o =90° Dow 5
a 750'“ a =65+ a =80""

0,01 105,4 0,01 109,7 107,1 105,6

0,02 122,9 0,02 ] 1278 124,7 123,0
- 0,03 134,5 0,03 139,5 136,2 - 1343

0,04 1434 0,04 148,3 144,7 142,8

0,05 - 150,7 0,05 155,2 151,5 149,4

0,06 156,9 [ 0,06 160,9 157,0 154,9

0,07 - 162,4 0,07 165,6 161,6 159,4
. 0,08 167,2 - 0,08 169,5 165,5 163,2

0,09 17,7 0,09 172,8 168,7 166,4
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Oxonuanue mabauyw 10

T
i
D’ fe Duc cosa” %
D a=90" Do
o =50°** a =65+ a =80""
0,10 175,7 0,10 174,5 171,4 169,0
0,11 179,5 0.1 177.8 173,6 171,2
0,12 183,0 0,12 179,7 175,4 173,0
0,13 186,3 0,13 181,1 176,8 174,4
0,14 189,4 0,14 182,3 177,9 175,5
( 0,15 192,3 0,15 183,1 178,8 176,3
0,16 195,1 0,16 183,7 179,3 -
0,17 197.7 0,17 184,0 179,6 -
0,18 200,3 0,18 184,1 179,7 -
0,19 207,7 0,19 184,0 179,6 —
0,20 205,0 0,20 183,7 179,3 -
0,21 207,2 0,21 183,2 — -
0,22 209,4 0,22 182,6 - —
0,23 211,5 0,23 181,8 - -
0,24 213,5 0,24 180,9 - -
0,25 215,4 0,25 179,8 - —
0,26 217,3 0,26 178,7 - -
0,27 219,1 - - - -
0,28 219,1 — - - -
0,28 2209 - - - -
0,29 222,7 - - - —
0,30 2243 — — — -
- Diwe Dye cos a
Je i MPOMEXYTOUHBIX 3HAYEHH b; Wiy Dow MpeACAsIOT NHHEAHBIM HH-
TEpNOJUPOBaHUEM
** TIpuMeHUMBI ANA YrAOB KOHTaKTa 45° < a < 60°
*** [IpuMeHUMBI 418 yIIOB KOHTaKTa 60° < o < 75°
« TMpumeHuMEl Ang yrioB koHTakTa 75° < a < 90°

8.1.2 Ilodwunnuxu c deyma uau Gonee padamu poauxoe
ba3oByio 1HaAMUYECKYIO OCEBYIO pacyeTHyIo rpysonoaseMuocTs (C,)

115t PONTUKOBBIX YIIOPHBIX U YIIOPHO-PaAUaNbHbIX NIOALIMITHUKOB € ABYMSI
uin Gojiee psIaMM pOJMKOB, BOCTIPUHMMAIOIIMMM HArpy3ky B OIHOM

HarpasJeHUHM, PacCYUTHIBAIOT M0 dopmyie
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Ca=(Zy Lwet + 22 Lwe2 +,...s+ Zn Lwen) x

V2 92 % T%
x (Zl Lwcl) +(ZZ LweZ) ooy (Zn Lwen] . (19)

Cai Ca2 Can
PacueTHyio rpysononbeMHocts Cyy, Cya, ... , Gyn s pSLIOB € KOJH-
YecTBaMu PONUKOB Z|, Z3, ... , Zn, UMEIOWNX WIMHBE Lyet, Lwe2, - o Lwell,

BeIuMcasioT 1o dopmynam (17, 18) wist oAHOPSAHBIX MOMAILMIHHKOB.

Ponukyu u/uam yacTh OGLUEro 4YMcia POJMKOB, KOHT4KTHPYIOLLHE C
ONHOH U TOI Xeé MOBEPXHOCTBHIO HOPOXKH KAYEHMS! YIIOPHOTO KOJbLA,
CUMTAIOTCS NMPUHALNEXKALLIMMU K OHOMY pALy.

8.1.3 Komnaexm noduunnuxos

8.1.3.1 Bazopasi oceBasi pacyeTHas rpy3oroAbeMHOCTb Ul ABYX WJIH
6osice OMUHAKOBBIX POJIMKOBBIX YMOPHBIX OMUHAPHBIX TMOALIMITHHKOB,
CMOHTHPOBAHHbBIX PSLIOM Ha OTHOM M TOM XK€ Bany (MapHblit WIK KOM-
TUIEKTHBIA MOHTAX) MO cxeMe “TaHIeM” Tak, 4To OHU paboTaroT KaK oalH
y3eJi, ecjii OHM TOYHO M3TOTOBJEHbl U CMOHTUPOBAHBI C paBHOMeprlM
pacrnpeieseHeM HATPy3KH, PAaBHA YUCIY MOALIMIHUKOB B CTENEHU /g.
YMHOXEHHOMY Ha Ga30BYIO OCEBYIO PACYETHYIO MPY30NOLABEMHOCTb ORHO-
ro MOALLIMITHUKA.

8.1.3.2 Ecau no KOHCTPYKTUBHOMY UCMOJHEHUIO MOALIMIMHHUKOBbII
y3eJl npenctasisiet coboi psal OAMHAPHBIX MOALUIWMHUKOB, KOTOpbIE 3a-
MEHSIOTCS HE3aBUCHMMO IpYyr OT [pyra, TO yKasaHue, M3NOXEHHOe B
8.1.3.1, K HUM HE NPUMEHUMO.

82 IuHaMuueckas 3KBUBAJEeHTHAas oceBasi HA-
rpys3ka

JIMHAMUYECKYIO 3KBUBAJIEHTHYIO OCEBYIO Harpy3ky (P,) sl poiuKoO-
BBIX YNIOpHO-PafiHaibHbIX MOAIMIHUKOB € yIioM o # 90° npu nocrosiu-
HOI{ paauanbHOW ¥ OCEBOW HATPY3KaX paccuuTbiBAOT Mo dopmyne

Py= Xk + YR, 20)

3HayeHus Ko3pduumeHToB X U Y sl poJIMKOBBIX YIIOPHO-paqHasib-
HbIX MOALIXITHUKOB NpUBENeHbl B Tabauue 11.

PoaukoBble YITOPHbIE NMOALIMITHUKM ¢ yrioM o = 90° moryt Bocnpu-
HMMAaTh TOJIbKO OCEBbLIE Harpy3Kn. DKBUBAJICHTHAs IMHAMMUYECKAsi OceBast
Harpyska paBHa ISt HHX

Py= F,. (21)
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Ta6nunua 11 — 3HadeHnsn koapPpuuMeHTOB X 1 Y 1a ponnKOBBIX YNOPHO-panHaib-
HbIX MOJILHUNHUKOB (o £ 0°)
X Y X Y
Tun noawMnHKKa e
L2 5
Fse TAdd
OnnHapHble o £ 90° —* —* g a 1,0 1,5tga
IBoitxbie a # 90° 1,5tga 0,67 tg a 1,0 ILStga
* A
OrHolueHne — < € He NPUMEHHMO L1 OOMHAPHBIX MOMLIUITHUKOB.
T

8.3 baszoBbl#t pacueTHBId pecypc
8.3.1 BasoBnlit pacueTHbiit pecypc (Ljg) ISl pOTUKOBBIX YIIOPHBIX H
YIIOPHO-paAHaibHBIX MOJIIHIHUKOB PacCYHTHIBAIOT N0 hopMyne

10/
Lm:[&J y (22)

a

3nayenus C, u P, paccuuthiBaloT no dopmynam (18, 19, 20, 21).

®opmyna (22) pecypca UCIIONb3YETCS TAKXKE ISl OLEHKH pecypca AByX
win Gojiee OOIMHAPHBIX POJMKOBBIX YHNOPHBIX W YMOPHO-PagMaibHbIX
MOIIIMIHUKOB, paboTaloOLIMX KaK OAMH y3ea B coorBeTcTBUHU c 8.1.3. B
3TOM cllyyae pacyeTHas rpy3onoabeMHOCTb (Cy) BBIYUCISIETCS LIS BCErO
KOMIUIEKTA MOMIIMITHUKOB, 2 3KBHBAIEHTHast HArpy3kKa ( P,) Beiuucasiercs
Ha ocHOBe 0OLIell Harpysku, neitcreyrouieit Ha koMruiekt. Ilpu sTtom
MCIIONB3YIOT 3HA4YeHHUsA Ko3dPuLHeHTOB X' ¥ Y 1Sl oMMHAPHBIX MOALIMIT-
HUKOB, NIpUBEJEHHbIX B §8.2.

8.3.2 ®opmyna (22) pecypca AaeT TOUHblE pe3yjbTaThl pacyera JUIs
ILIMPOKOro AMANa3oHa Harpy3ok, AEHCTBYIOLIMX Ha MOAIMIHUK. OaHaKO
BeCbMa TsLKejasl Harpy3ka MoOXeT BhI3BaTh pPEe3KYI0 KOHUECHTpaUMiO Ha-
NpsKeHWt B HEKOTOPO# YacTH IUIOLAAKMA KOHTAKTa PoJiMKa ¢ JOPOXKOR
KayeHMsl. :

IToaTomy noTpeGUTENHN HOKHBI KOHCYJIBTHPOBATLCS C U3TOTOBUTENEM
OTHOCHTE/NIBHO NpHUMeHeHHsT GopMynbl pacyeTHOro pecypca B Ciy4asx,
koraa P, npesbiaer 0,5 C,.

25



TOCT 18855—94

9 CKOPPEKTHPOBAHHBIN PACYETHBINI PECYPC

9.1 O6masa yacTh

B kayecTse KpuTepHUs paboOTOCNOCOGHOCTH NOMIUIHITHMKA UCTIONb3YIOT
6azoBmlif pacueTHniii pecypc (Ljg). BroT pecypc coorsercTByer 90 %
HAIEeXHOCTH, NPH 3TOM HMeeTCH B BHAY, YTO HCNONBL3YIOT OOBIMHBIH
MaTepHal, OOBIMHYIO TEXHOJIOTMIO TIPOM3BOACTBA M OOBIYHbBIE YCJIOBHS
3KCIUIyaTALMH.

OnHako Uit MHOTMX BHIOB TIPUMEHCHMS XEJATC/IBHO BBIMMCIHUTD
Pecypc ISl PasNMYHEBIX YPOBHEH HaNeXHOCTH M/WIM MUl CTIELHATbHBIX
CBOMCTB MOJUIMITHUKOB ¥ YCHOBUIH 3KCIUTYaTALMH, KOTOPhIE OTIIHYAIOTCS
OT OOGBIMHRIX TaK, YTO UX BIUSAHHUE cedyeT NPUHATbL BO BHUMAaHHE,

CKOppeKTHPOBaHHBII pacyeTHbIH pecypc (Lp,), T.€. 6a30BbIH pacueT-
HbI# pecypc, CKOPPEKTUPOBAHHBIM I YPOBHA HanexHoct (100 — ») %
1t 0COBBIX CBOMCTB NONIINITHUKOB M 0COBBIX SKCIUTYaTALMOHHBIX YCJIO-
BHIi pacCYMTHIBAIOT 110 opMyIie

Ly, =a1aa3 Lo (23)

3HauyeHns ko3bdHIHEHTR, KOPPEKTHPYIOLIETO PECYPC B 3aBHCHMOCTH
OT HAJEXXHOCTH (4;) NpUBEIcHbI B Tabnuue 12.

3HaueHns KO3 ULMEHTOB @y ¥ a3 PacCMOTPEHN! B 9.4 1 9.5.

3uavenus Lyp paccumThiBalor o gopmynam (4, 12, 16, 22).

92 JononHeHue

Iipu BbIOGOpE THNOpa3Mepa MOALIWNMHUKOB I ONPEAENEHHLIX YCIO-
BUIt MPUMEHEHHUS CEAYET NOMMMO 3aIAHHOIO PeCypca YYMTBIBATH M
Apyrue GaxTophl, TaKHe Kak MAKCHMANTBHO JOTYCTHMbIE TEOMETPHYECKHUE
OTKJIOHEHHs NIOMMIMITHUKA ¥ MHHAMaIbHbIE TPeGOBAHMA K IPOYHOCTH U
XECTKOCTH BaIOB ¥ KopnycoB. OcoGeHHO BHUMATEILHBIM HAO GBITh NMpH
NMPUMCHEHNH 3HAUYCHUN CKOPPEKTHPOBAHHOIO PacYeTHOIO pecypca, ba-
3upylollerocsi Ha 3Ha4EHUSIX @2 U d3, €CIIK OHH BoIwe 1.

93 KosdpprvuneHT, KOPPEKTHPYIOWIMHA pecypc B
3aBHCHMOCTH OT HaaeXHoOCTH (a1)

CreneHs HaIeXHOCTH paccMoTpeHa B 3.2. CKOppeKTHpOBaHHEI pac-
YETHBIW pecypc paccuuThIBaloT o ‘hopMyne (23). 3naucHus xoahduun-
€HTA KOPPEKTHPYIOIETO pecype (a;) NpuBeneHs B Tabuue 12.
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Tabdnanuua 12— 3naueHusn kodpdHUHEHTa a1, KOPPEKTHPYIOLIETO PECYpC B 3aBUCH-
MOCTH OT HaNeXHOCTH

.

Haaexwocts, % Lun ay
90 Lipa 1,00
95 Lsy 0,62
96 Ly 0,53
97 L, 0,44
98 Ly 0,33
99 Lia 0,21

94 KosdppuumenT, XOpPpeKTUpPYIOILNHK pecypc B 3aBM-
CHMOCTH OT CMELUHAJbHBIX CBOMCTB MOJWMUNHHUKA (a))

9.4.1 MomuMnHUk npuobpeTaeT cneuuanbHble CBOMCTBA, YTO BbIpa-
Xaercsi B U3MEHEHHH pecypca, Onaromapsi NpUMEHEHHUIO CneLManbHbIX
MaTepuasioB M/WIH CNeUHaabHbIX MPOLIECCOB NPOU3BOACTBA, U/HIN Clle-
uMansHoil KOHCTpyKUMK. Takye crieManbHble CBOHCTBA JOMXHBI YYHThI-
BAThCH MpPU NpUMEHeHUH KoaddHIMeHTa, KOPPEKTHPYIOLIEro pecypc
(a2). '

HMerommecss HayyHble NaHHbIE HE MO3BONKIOT OMpPEAe/JUThb 3aBUCH-
MOCTb MEXRY 3Ha4eHUAMM a3 M KOJNUYECTBEHHBIMU XapaKTepHUCTHKAMMU
maTepuana Wi, HanpuMep, reoMeTpueit TOpOXKM Ka4eHUA NOTUMNITHKKA,
[Moatomy, 3HaUeHUs ap; NOMXHbI GasMpoBaTbCs Ha pesynbraTax aabopa-
TOPHBIX M 3KCIUTYATALUMOHHBIX AAaHHBIX. ClefoBaTe/IbHO, 3HAYEHUS a)
ROJKHBI YCTAHABIUBATHCH M3rOTOBUTENEM NOMUUITHUKOB.

9.4.2 HMcnosb3oBaHHe pe3yibTaTOB AHATH3OB HOBBIX MAPOK CTAIH HE
SIBJISIETCSl JOCTAaTOYHBIM [UISl YBEIMYEHUSA 3HAYCHUt a)y cBbiie 1.

3HayeHust g Gonblie eIWHULIBI IPUMEHSAIOTCS TONBKO ANS cTajiei ¢
0COOEHHO HMU3KUM COIEpXaHHEM HEMETAUIMYECKUX BKIWOYECHHI WIH Mo
pe3yjibTaTtaM crnieyuMaibHoro aHanusa. Ho ecnu M3-3a noHuXeHHs TBep-
IOCTH, B pe3yabTaTe CrieuManbHOi TepMooOpaboTKH, MOXHO OXWAaTb
COKpallleHUs1 pecypca, TO 3TO JOJIKHO YYUTBIBATbCA U3rOTOBUTENEM MPH
BbIOOpPE COOTBETCTBEHHO YMEHBUIEHHOrO 3HaYeHUsl aj.

9.4.3 Tlpu BbIOOpE 3HAUYEHUI a7 TAKXKE JOJDKHA YYUTHIBATLCA CIELIU-
anbHas KOHCTPYKLMA, BJEKYLas 3a co00# yBeTUYEeHHE UIH YMEHbLLIECHHUE
ONHOPOAHOCTH HamNpsiXeHHS B 30HAX KOHTAKTa MEXAY TeJlaMM KauyeHMs
M IOPOXKAMHU KadyeHHs.

944 He cnenyer AONYCKaTh TO, YTO TPUMEHEHMUE ClEUMANBHOrO
MaTepuaa, rnpolecca MpOU3BOACTBA UJIM KOHCTPYKUHWH MOTYT KOMIIEH-
CHpOBAaTh HEZOCTaTOK cMa3ku. IToaToMy BbiGop 3HaueHUiH a; Gonelie
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eIHHMLLI OObIMHO HeXenaTeneH, eciu KoxbPULUHEHT, YIUTHIBAIOLIUMH
pexuM paboTel a3 McHbIE eAWHULBI H3-32 HENOCTATKA CMa3KH.

9.5 Koadpduunenr, KoppekKTUpyiOu U pecypc B
3aBHCHUMOCTH OT YCNOBHIt paboTh noawunuuka (as)

9.5.1 OCHOBHBLIMM 3KCIUVIYaTALMOHHBIMM YCJIOBHMSIMH, TIPSMO BIMsI-
JIOIMMH Ha pecypc MOALIMMHUKA, ARIAIOTCS 3HAYCHUE M HATIPABACHUC
HArPY3KH, HCIMONB3YCMBIC NMPH BLMUCACHUM 3KBHBAJICHTHOH HATPY3KH,
paccunTaHHOM no ¢opmynam (4, 10, 11, 14, 15, 20, 21). OTKIOHCHMSI OT
OOBIYHOTO pacilpCIC/ICHUSI HArpy3Kd paccMaTPUBAIOTCSE BO BBOAHON
4acTu.

DKCIUTyaTallHOHHBIC YCNIOBHsl, KOTOPBIC CICAYET AONONHHUTCALHO Y4YH-
TBIBATDL B IAHHOM CJIy4ac, — 3TO COOTBCTCTBUE CMA3KH (C YyUETOM 4aCTOThI
BPALUCHHUS Y TIOBLILICHHOH TEMIIEpATyphi), HAMTHYME HHOPOAHBIX YacTHIL
U YCJIOBHMH, BBI3HIBAIOLUMX H3MCHCHHSI CBOMCTB MaTepuaia (Hanmpumcp
BBLICOKAS TEMIICPATYPA BbI3bIBACT CHIDKEHUC TBCPAOCTH). BnusHue 3tux
yCIIOBHIT Ha pecype TIOQIUMIHUKA CJICAYCT YYMTLIBATL TIPM BBEACHMH
KoadduiMcHTA a3.

9.5.2 Bomucichuc 6a30B0OT0 PacUETHOTO PCCypCa B AaHHOM CTAHAAPTC
OCHOBBIBACTCSI HA TOM, YTO CMA3Ka HOPMUIbHASL, T.C. TOMWIMHA MACIISIHON
IUVICHKY B 30HAX KOHTAKTA TEJIO KAUCHMSA/NOPOXKA KAYCHMSI paBHA WU
HEMHOTO 00JIbLIC CYMMApHOH LIEPOXOBATOCTH MOBEPXHOCTCH KOHTAKTA.

Tawm, rae 310 TpeboBaHMe BHINONHSETCS, KOo3PPUUHEHT a3 = 1, ecnu
M3-32 M3MCHCHUSA, BLI3BAHHOIO YCJIOBUSIMU 3KCTUIyaTallMM U CBOICTB
MaT pHla, He TpebyeTcsa ero AajibHEeHlIce CHDKEHHE,

2.5.3 YMcHBUICHHE 3HAYEHHH 43 UMEET MECTO, HANPHUMED, €C/IN BSI3-
KOCTb CMa3Ku npu_pabouux TeMnepaTtypax M HIAPUKOMNOLIMITHUKOB
MeHblue YyeM 13 MM“/c* nnm 20 MM/ WISl PONTMKONORIIUITHUKOB M/WIH,
KOTA Y4CTOTA BPALUCHUST HCKIIYHTCIbHO HU3Kas (T.€. 4HC/Io 060poToB
B MUHYTY, YMHOXCHHOC Ha Dy, McHbiic 10000).

3HaycHus a3 Gonbliic, YCM CAMHULA, MOIYT OBITb MPUHSIThI TOJLKO
TOI/d, KOTAA YCNOBHMSI CMAa3KH HACTONIBKO OJIArONpPMSITHLI, YTO BCPOSIT-
HOCTb BBIXOAA M3 CTPOsI, BLI3BAHHASK MOBPEXACHHEM TIOBCPXHOCTH, 3Ha-
YUTEILHO CHUXACTCH.

H3roTosuteny NOAIMNHUKOB AODKHBI JaTh PEKOMCHIAUMH OTHOCH-
TCJIbHO COOTBCTCTBCHHBIX 3Ha4YeHHil Ko3¢dHUMCHTA g3, KOTOpbic HEeo6-
XOAMMO MCIIOJL3OBATb IPH  BLMMUCACHHM  CKOPPCKTHPOBAHHOIO
pacyCTHOrO pecypea, paccyuranHoro no gopmyne (23).

*1 MMZ/C = 1 const.

28



T'OCT 18855—94

TTPHIOXEHHE A
(o6a30menvHoe)

JOTIOJTHUTENBLHBIE TPEBOBAHUSA, OTPAXAIOIIHE NOTPEBHOCTH
3KOHOMMKH CTPAHDI

1 Pacyer no UCO 281—89 obecneyiBacT anst CTAHAGPTHLIX NOMLHITHIKOB onpeacic-
HHE HAHMCHBIUHX 3HAYCHHUIT 6a30BOil AMHAMHYECKOI rPYIONOABCMHOCTH.

2 HaroToBHTeab HA OCHOBC NPOBCACHHS PaboT Mo cOBEPWICHCTROBAHHIO KOHCTPYKUHH
NOALIHAHHKOB, MPHMCHACMBIX MATCPHAI0B ¥ TCXHOJIOTHH fIPOU3BOACTBA MOC/IE COOTBCTCT-
BYIOLIMX MCALITAHHI MOXCT YCTAHABIHBATL ¥ rAPAHTHPOBATbh 3HaucHI 6a30Boit IHHAMK-
ycckoil  rpy3oMOMBEMHOCTH, MPEBLILAIOIWING  3HAYCHUS, MOAYUCHHBIC MO pacucTy,
NPHBEICHHOMY B HACTOALCM CTaHAAPTC.

3 Mpy HaaHMUMKM B CTAHAAPTC HA COOTBCTCTBYIOIIMA THN M pasMcp NOAWHIHHKA
3HAYCHHA AUHAMHYCCKON IPY30NOABLCMHOCTH, NPCBLILAIOWCTO 3JHAYCHHC, MOJYYCHHOC
PACHCTOM M0 HACTOSILIEMY CTAHAAPTY, H3rOTOBMTC/Ib NOKCH FapaHTHPOBATh YKA3aHHOC B
cTaHaapTte Gosice BhICOKOC 3HAUCHHE.
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