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INoCT 18855—94
(MCO 281—389)

M E X T OCYIAPC CT BEMHHUB H CTAHIATPT

IHHOJAIINUIIHUKHU KAYEHMHWUA

JInHaMuYecKas pacyeTHasd rpy3onoabeMHOCTb U PACYETHBIA pecypc (A0AroBe4YHOCTD)

Rolling bearings.
Dynamic load ratings and rating life

Tata BBegenusa 1997—01—01

HepanmmoHaibHO ITOATBEPXIATH ITPABMJIBHOCTH BBIOOPA ITOMIMMITHUKOB JISI JAHHBIX VCIIOBUM ITPHU-
MEHEHUWS IIYTEM HCIBITAHWS OOJIBIIETO YMCIa IIOMIIHUIIHUKOB B PACCMarpUBAEMBbIX VCIOBHAX. OTHAKO
pecypc (3.1) ABIAETCSI HNEPBBIM I10KA3aTEJIEM IIPABIJILBHOCTH 3TOTO BBIOOPA. I105TOMY HAIEKHBIN pacyeT
pecypca pacCMaTpUBaACTCA KaK IIPUEMIIEMBIM M YOOOHBINM 3aMEHUTENb UCIIBITAHUN. llenpro HacTodgmero
cTaHOapTa SBISIETCS CO3HaHME HEOOXOIMMOM OCHOBBHI JUISI BRIYMCIIEHUS 3TOTO pecypca.

HNmerormecss HaydHbIE TaHHDBIE HE TTO3BOJISIIOT BKIIIOUUTH B JAHHBIM CTAHIAPT KOHKPETHBIE 3HAYCHUA
KOA(PPUIIMEHTOB, KOPPEKTUPYIOILNX PECYPC VIS CIIEITUAIBHBIX CBOMCTB ITOAIIMITHUKOB M YCIIOBUI SKCIDIVA-
tauuu. [losToMy 3HaueHUS STHUX KO3(PPULIMEHTOB CiIeAyeT pa3padaTbiBaTb € YYETOM OIIBITA, OOBIYHO IIO
COIJIACOBAHUIO C M3TOTOBUTEIIEM ITOIIIMUITHUKOB.

PacdeTbl, BBITOJIHEHHBIE COIVIACHO HACTOSIIEMY CTAHOAPTY, HE HAXOT TOYHBIX PE3VIbTATOB IS ITOMI-
[IIAITHUKOB, PA0OTAIOIIMX B TAKMX HEOJIATOIIPUITHBIX YCIOBMAX M/WIM MMEIOIIMX TAaKyld BHYTPEHHIONO
KOHCTPYKIIAIO, IIPY KOTOPBIX YMEHBIIACTCS 30HA KOHTAKTa MEXIYy TeJaMM KadeHUS W JOPOXKAMM KAaYeHUS
Kosrell. HeckoppekKTpOBaHHBIE PE3YAbTATHI BBIYMCIEHUNN HE MOTYT OBITh TOUHBIMM TAKZKE LIS ILAPHUKOIION -
[IIAITHIKOB ¢ KAHABKAMU LTSI BCTABJICHUS IIIAPMKOB, €CJIM KAHABKA 3HAYUTEIBHO BBICTYIIAET B 30HY KOHTAKTA
[IIAPUKOB € KeJI00aMM B MOMEHT HATPYKECHUS ITOMIIUITHUKA.

PacyeTsl CODITAaCHO JAHHOMY CTAHAAPTY HE TAOT TAKXKE TOYHBIX PE3YJILTATOB IS ITOMIMUITHUKOB, PAa00-
TAIOIINX B YCIIOBUAX, KOTA BO3HUKAIOT OTKJIOHEHUS OT OOBIMHOTO PACIIPEACIICHIS HATPY3KH B ITOAILMITHUKE,
HAIIpYMeEDP IIPU HECOOCHOCTH, IIPOrH0e KOPITYCOB WIM BAJIOB, IIPHU OOJIBIIMX LIEHTPOOEIKHBIX CHIIAX TEJI KAUe-
HUS WIA Ipyrux >P@PeKTax, CBA3AaHHBIX ¢ BBICOKOM YAaCTOTOM BpAILICHUS, a TakKe IIpU IIPeABapUTCIbHOM
HATSTe WIN YBEJIWYCHHBIX 3a30PaxX B PAOMAIBHBIX ITOMIMUITHUKAX. [ 1pH TaKMX YCIIOBUAX SKCIDIYATALIUY IIOTPE-
OUTEIIb JOJDKEH KOHCYIBTPOBATHCS Y U3TOTOBUTEIIS 110 METOMY OLIEHKM SKBUBAJICHTHOM HATrpPy3KU 1 pecypca
TTOMIIUITHUKOB.

CiiemoBaTeIbHO, BpeMS OT BPpEMEHMU, B PE3YJIbTaTe HOBBIX Pa3pabOTOK WIM B CBETE HOBOU MH(POPMA-
LTI IIOTPEOYETCS IIEPECMOTP JAaHHOTO CTaHIAPTa IIPUMEHUTEIBHO K OIIPEACIICHHBIM THUIIAM I1OJIIITHY -
KOB 1 MaTE€PUAIOB.

[logpoOHbBIE MHGpOPMALIMOHHBIE HTAHHBIE OTHOCUTEJIBHO BBIBEACHUSA POopMyI U KOI(PPULIMEHTOB,
[IPUBEeASHHBIX B JaHHOM cTaHaapre, comgepxarcsa B MCO/TR 8646*.

1 OoOaacTp npuMeHeHUs

Hacrogmmi craHmapT yCTaHABIMBACT METOABLI BBIYMCIEHUS 0a30BOM AMHAMMUYECKOM PACYETHON
TPY30IIOABEMHOCTU ITOAIIMITHMKOB KAYeHU B AMAIIA30HE PA3MEPOB, IIPUBECACHHBIX B COOTBETCTBYIOIIINX
CTaHIAPTAX HAa TUIILI X Pa3MEPDbI, U3TOTOBJICHHDBIX U3 COBPEMEHHOM, OOBIYHO IIPUMEHIEMON, 3aKAJICHHON
CTAJIM XOPOILErO KAadeCTBAa, B YCIOBUAX XOPOIIO HAJAXKECHHOTO IIPOM3BOIACTBA M MMCEIOIINX OOBIYHVIO
KOHCTPYKLIO U POPMBI KOHTAKTHBIX ITOBEPXHOCTEN KAYCHUS.

* J1o mMpsMoOro IIpUMEHESHUS TaHHOTO JOKYMECHTA B KA4SCTBE TOCYIAPCTBCHHOTO CTaHapTa pacHpoCTpaHCHUC
ero ocymecreiasgser BHUMKNA.

N3panue opuouaaabHOE
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Hacrosgammit ctaHpapT yCTaHABIMBAET TAKXKE METOIBI BBIUMCIICHUS 0a30BOTO PACYETHOTO pecypcea,
cooTBeTcTBYIOMIErO 90 % HanexnocTu. I1pn aTOM MMeeTcs B BUILY, YTO UCIIOIB3YIOT OOBIYHLIN MaTepuall,
OOBIYHYIO TEXHOJIOTUIO IIPOM3BOIACTBA M OOBIYHBIC YCIOBHUS SKCIUTyaTaluv. Kpome Toro, HACTOSILMNA
CTaHOAPT YTOUHSECT METOIBI BBIYUCICHUS CKOPPEKTUPOBAHHOIO PACYETHOTO pecypca, KOrla YUUTBIBAIOT
pPa3JIMYHYIO CTEIICHb HAJCKHOCTH, CIICIIMAJIbHbBIC CBOMCTBA ITOAIIUITHNKOB M OCOOBIE 3KCIUIYATALIMOHHBIE
YCJIOBUS, UCITONB3YSI KO (PUIMEHTBI, KOPPEKTUPVIOIIME PACUETHBIN pecypc.

Hacrogammit cragnapTt He IPUMEHNM K KOHCTPYKUMAM, THE TeJla KAYeHU paboTaroT 110 BaJIy WJIN 110
ITOBEPXHOCTHU KOPITyCa, €CIIN 3TU ITOBEPXHOCTH HE SKBMBAJICHTHBI BO BCEX OTHOIICHUAX TOPOXKKAM Kayde-
HUS ITOAIIUITHUKOBBIX KOJIEL M KOJEL YIIOPHBIX U VIIOPHO-PAOAUAIBHBIX ITOAIMWUITHUKOB, KOTOPBIE OHHU
3aMEHSIOT.

JIBYXpsAmHbBIE paavajibHbIE IMOMIMWITHUKA M ABOWHBIC YIIOPHBIC ITOMIIHUITHUKM PACCMATPUBAIOTCS B
TaHHOM CTaHIapTe, KAK CUMMETPUYHBIE.

OI‘paHI/IquI/IH HII APYTHUX TUITOB ITOAIIMHUIITHMNKOB OT'OBOPCHBI B COOTBCTCTBVIOIIINX ITYHKTAX.

2 HopmaruBHbI€ CCBLIKH

B HacrodieM craHaapTe MCIIOAb30BAHbBI CCHUJIKM HA CICAYIOIINE CTAHIAPTHI:
['OCT 18854—94 (MCO 76—87) IlomuunHuKKY KadyeHUs1. CtaTudeckast Ipy30I01beMHOCTE
NUCO 5593—84* TlommmmHEUKN KadeHUs. TepMUHOJIOTUUYECKUN CI0BAPh

3 Onpenenenus

B HacTodgmeM ctaHmapTe IPUMEHSIOT CISAVIONINE TEPMUHBL:

3.1 Pecypc (u1g KOHKPETHOIO IMOAIIMITHMKA KA4YE€HUS ). YMCI0 000POTOB, KOTOPOE OTHO M3 KOJIEII
TIOJIIUITHYKA (MJIM KOJbLA YIIOPHOTO IMOJINUITHUKA) AEIA€T OTHOCUTEIIHHO APYrOoro KOJIbLA IO ITOSBIIE-
HHUS IIEPBBIX IIPU3HAKOB YCTAJIOCTU METAJJIA OJHOTO U3 KOJIELl WM TEJI KA4YEeHU.

3.2 HapexHOCTh (IIPMMEHUTEIBHO K PECYPCY ITOMIMMUITHUKA). IIPOLEHT M3 TPYIIIBI MICHTUIHBIX
IIOAINMUITHMKOB, PabOTAOMINX B OAMHAKOBBIX YCIIOBUSIX, KOTOPBIE MOJIKHBI JOCTUTHYTH WJIN IIPEB3OUTU
pPACUYETHBIN PeCypcC.

HanexxHoCcTh KOHKPETHOTO ITOAIMINUITHUKA KAYSCHUS IIPEACTABILIECT COOOM BEPOATHOCTD TOTO, UTO JTAH-
HBIM IIOAIMUITHUK JOCTUTHET WJIN IIPEBBLICUT PACUYECTHBIN PeCcypcC.

3.3 ba3zoBbIll pacyeTHBIN pecypce. pecype, cOOTBETCTBYVIOIMNT 90 % HameXHOCTU UII KOHKPETHOTO
IIOAINMITHYKA VJIU IPYIIILI MACHTUYHBIX ITOJAMIUITHUKOB KAaUeHU I, Pa0OTAKINMX B OJMHAKOBBIX YVCIIOBUAX,
M3TOTOBJIEHHDBIX U3 OOBIMHOTO Marepuajia ¢ IIPUMEHEHUEM OOBLIYHOM TEXHOJIOIMU M OOBLIYHBLIX YCJIOBUU
HKCIUIYaTalluu.

3.4 CKOpPpEeKTUPOBAHHBIN PACUETHBIN PECYPC. PACUYETHBIN PECYPC, ITOJIVUYEHHDBIN IIYTEM KOPPEKTH-
POBKM 0a30BOI0 pacyeTHOIO pecypca UId 3aaHHOTO YPOBHA HAACXKHOCTH, CIICLIMAJILHBIX CBOMCTB ITO-
[IIUITHUKA ¥ KOHKPETHBIX YCIIOBUU AKCIUIyaTalluMu.

3.5 ba3soBag mmHaMmyecKkasga paguajibHaAd pacyeTHad TPY30IIOABEMHOCTD. ITOCTOSHHAS HEITOABMIK-
Has paayajibHAsg HArpy3Ka, KOTOPYIO ITOAINMUITHUK TEOPETUIECKM MOKET BOCIIPMHUMATD ITPY 0A30BOM pac-
YEeTHOM peCcypce, COCTABILIONIEM OIVMH MILUIMOH 000poTOB. UId pagnaibHO-YVIIOPHBIX OMTHOPSIIHDBIX
IIOAINMUITHMKOB paJgUaJbHAsd pacdyeTHaAd T'PY30IIOABEMHOCTL COOTBETCTBYET PAAMAJIBHOM COCTABIIAIOIICH
Harpy3KH1, KOTOPAA BbI3BIBACT YMCTO PAAUAIBHOE CMEIIEHNE ITOAIMNITHUKOBBIX KOJIEI OTHOCUTEIILHO APYT

pyra.
3.6 basosas mmHaMu4deckast oceBasl pacdyeTHas IPy30I10IbeMHOCTD: IIOCTOSTHHAS LIEHTPAJIbHAS OCe-

Bas HaArpyskKa, KOTOPYIO IIOAIIMUITHUK TEOPETUYECKM MOZXKET BOCIIPUHMMATH IIPM 0a30BOM PACYETHOM
pecypce, COCTABIIMIOIIEM OJIVMH MIJUIMOH O00POTOB.

3.7 JunHaMHnueckKasqa S3KBUBAJICHTHAA pagyalbHasd HArpy3Ka: IIOCTOSIHHAI HEIIOABVIKHAL PaarajIbHAL
Harpys3Ka, II0J BO3ACHUCTBUEM KOTOPOM IIOAUIUIIHUK OYIET UMETh TAKOM XK€ PEeCcypc, KaK M B YCIOBUAX
IEMCTBUTEIILHOTO HATPYKEHUA.

3.8 JnmHaMumuyecKad 3KBUBAJICHTHAI OCEBAAd HATPY3Ka. IIOCTOAHHAY LIEHTPAJIbHAYI OCeBad HArpy3Ka,
101 BO3ACHUCTBUEM KOTOPOU ITOAIIUITHUK OYIET UMETh TAKOU K€ PECYPC, KAK U B YCIIOBUAX JACUCTBUTEb-
HOTO HATrPYXKEHUA.

* J1o OpsIMOro IMpUMEHCHUS TaHHOTO JJOKYMEHTA B KAaUeCTBE TOCYIAPCTBEHHOTO CTaHAApPTa pacHpOCTpaHCHUC
ero ocyuiecteiasser BHUMKNA.
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3.9 JlmamMmeTp poJiKa JUTA BBIYMCICHUS PACUCTHOM IPY30IIOABEMHOCTH . IUAMETP POJIMKA B CPEOIHEM
CEUYCHNM POJIMKA.

[IpuMedaHnune— st KOHIUECKOTO PONUKA JUAMETP POJINKA PaBeH CpeAHEMY apU(PMETIUICCKOMY 3HAYC-
HUIO JUAaMETPOB B TECOPETUICCKIX TOUKAX IIEPeCCUCHIS ITOBEPXHOCT KadeHUSI ¢ OOJIBINNUM 1 MAaJIBIM TOPIIaMI POJINKA.
JIIT acMMMETPIIHOI'O OOYKOOOPA3HOTO POJINKA — AMAMETP B TOUKE KOHTAKTa OOYKOOOPA3ZHOTO POJIUKA C JTOPOXKKOI
KadeHUS KOJIbIIa MMOANIAITHAKA 0e3 OOpTHKA IIPU HYJICBOI HArpy3Ke.

3.10 JlimHa posinka IIpU BBIMUCIECHUM PACUYETHOM I'PY30IIOABEMHOCTY . MAKCUMAJIbHAA TEOPETUUEC-
Kasl JUIMHA KOHTAKTa POJIMKA WJIN JOPOKKMU KAYCHMS, IlIe KOHTAKT SABJISIETCSI CAMBIM KOPOTKMM.

[lprmMedaH e — 3aJIMHY KOHTAKTa IPUHUMAIOT paCCTOSTHIAC MEKIY TCOPETUICCKIMI TOYKAMU IIepece-
YeHUS [IOBEPXHOCTU KAaUeHUSI U TOPLIAMU POJUVKA, 3a BBIMETOM (PACOK POJINKA, WIN MIUPUHY JOPOXKKW KadyeHUs, 3a
BBIUCTOM IUPUHBI raateiei (rmporodek).I1pn 3ToM BeIOMpaOT MEHBITICE 3HAYCHUE.

3.11 HoMUMHaJIBbHBINA yrojl KOHTAKTA: VIOJI MEXIY PAAMaIbHBIM HaIIpaBJICHUEM U IIPIAMOM JIUHUEH,
[IPOXOOAIIEH YePe3 TOUKM KOHTAKTA TEJI KAUCHU ¢ JOPOXKKAMU KAaYeHM KOJIEI B OCEBOM CEUCHUM ITOJ-
IMUITHUKA;, I JOPOXKKU KAYeHUI ¢ IIPIMOJIIMHEMHOMN 00paA3YIOIIEN — YTIOJI MEXIY pPaJIlabHBIM HAIIPAB-
JICHUEM U JIMHUEH, IIEPIECHINKYISIPHON K 00pa3yIollel JOPOXKKU KAYeHUI HAPYKHOT'O KOJIblA.

3.12 JmamMeTp OKpPYyKHOCTHU LIEHTPOB HADOpaA LMIAPUKOB. JUAMETP OKPYKHOCTHU, ITPOXOMAAIIECH Yepes
LICHTPHI IHAPUKOB B OJHOM DPSAAY ITOAIIUITHUKA.

3.13 JmameTrp OKpPYKHOCTHU LICHTPOB HADOPA POJIIUKOB. IUAMETP OKPVKHOCTU, IIPOXOIAIIECI Yepes
LICHTPBI POJIMKOB B OJHOM DALY ITOAIIUIIHUKA.

3.14 HopmaiabHbIe yCIIOBUA 3KCIUIYATALIMU: VCIIOBUS, KOTOPBIE ABJISIOTCS OIITUMAJIbHBIMU IS 1101~
[IWIIHUKA, T.€. IIOAIINITHUK ITPABMILHO YCTAHOBIICH, CMAa3aH, 3alllMILeH OT IIPOHUKAHUA MHOPOIHBIX TEII,
Harpy3ka COOTBETCTBYET THUIIOPA3MEPY IOMAINMITHMKA, IIOAIIUIIHUK HE IIOABEPTacTCI YpPE3MEPHBIM
M3MEHEHMAM TEMIIEPATYPhI M 4YaCTOTHI BpallleHUA.

4 (O003HAYECHHUI

C, — DasoBag AMHAMUYECKas pagrajibHast pacdyeTHas Ipy30l0AbeMHOCTD, H;
C, — 0azoBasg mMHaAMMUUYECKasd OCEeBast pacueTHAasI IPY30II0ABLEMHOCTD, H;

C,, — 0asoBas crarnyeckast pagrajibHas pacdeTHast IPy30I1oAbeMHOCTE*, H;
(., — 0aszoBasg craruyecKast oceBast pacueTHast rPy30I0ABeMHOCTL™, H

D, — nuaMeTp LapuKa, MM;

D, — muaMeTp poJIMKa I BBIMUCIEHUS PACYETHOW IPY3OIOABEMHOCTU, MM;

DpW — IMAMETP OKPYXHOCTH LIEHTPOB HAOOpPa MIAPMKOB WJIM POJIUKOB, MM;

F. — pagunanbHag Harpyska Ha HOMIUUITHUK WJIM PAIUAIbHAL COCTABILIOIAA (PaKTUIECKOM HATPY3-
K1, JEMCTBYIOLLIEU Ha ITOAIIUIIHUK, H:
F, — oceBag Harpyska Ha IMOAIUIUITHUK VIV OCEBAs COCTABIAIOIAA (haKTUYECKON HATPY3KH, TEVCTBY-
IOIIEeN Ha ITOAINUITHUK, H:

Ly — 06a30BbIM PACYETHLIN PECYPC, MUJUIMOH 00OPOTOB;

L. . — CKOPPEeKTUPOBAHHBIN PACYETHBIN PeCcypc, MIWIINOH 0DOPOTOB;

L. — JUIMHA POJIMKA JUISL BEIYUCIEHUSA PACYETHON IPY30IIOABEMHOCTH, MM;

P — SKBUBaJIEHTHAasI JUHAMUYECKAasl paaraibHast Harpyska, H;

P, — 5KBUBaJIeHTHAsI IMHAMMYECKAsT oceBas Harpyska, H;

X — KO3(PPpULIMEeHT IMHAMUIYECKON paJuaibHOM HATPY3KU;

Y— xoaddunmeHT IMHAMWYECKON OCEBOM HAIPY3KU;

Z — 4YUCJIO IIAapUKOB WIN POJIUKOB B OJHOPSIHOM ITOJINUITHUKE, YMCIO TeJI KAYCHUS B OJHOM PSIIY
MHOTOPSIAHOIO ITOAIMUITHUKA IIPU PABHOM MX KOJIMYECTBE B KAKIOM U3 PAIOB;

ay — KO3(p(PpULMEHT, KOPPEKTUPYIOIINI PECYPC B 3aBUCHUMOCTH OT HALEKHOCTU (9.3);

(1, — KOO(DOULMEHT, KOPPEKTUPYIOIIUN PECYPC B 3aBUCUMOCTH OT OCOOBIX CBOVCTB IOAIIUITHAKA
(9.4);

a; — KO3(DOULMEHT, KOPPEKTUPYIOUINI PECYPC B 3aBUCUMOCTH OT YCIOBMU PadOTHI IMOAIIUITHUKA

(9.5);

* OnpeaencHst 1 MeTOoAbI pacdeTra npuseicHBI B [ OCT 18854—94.
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by, — KO3(MHULUEHT, XapaKTEPUBYIOIINI CBOMCTBA CTAJIA € YYETOM CITOCODA €€ U3TOTOBIIEHUA, 3HA-
YyeHUEe KOTOPOTO MEHSIETCS B 3aBUCUMOCTHU OT THUIIA M KOHCTPYKUMHU ITOMIINITHUKA;

e — IpelesIbHOe 3HaYeHUue oTHolueHua F,/F., onpenendroinee 3HayeHUS KOG PUumeHToB X u Vi,

fo — KO3 GUUMEHT, 3aBUCALLUIA OT TEOMETPUM AeTAIEN MOAMIUITHUKA, TOYHOCTU UX U3TOTOBIEHU
1 Marepuaia;

/o — KO2hOULMEHT, 3aBUCAILNI OT TEOMETPUHN JeTaIeN MOAIMNITHUKA U OT IIPUMEHAEMBIX YPOBHEN
HaIIPSDKEHU S ™

| — YUMCJIO PSIOB LIAPUKOB WM POJMKOB B ITOMIINITHUKE;

o — HOMHWHAJIBbHBIM YTOJI KOHTAKTa IIOAINWUIIHUKA, ...°

S5 ITloammnHvKM paguajibHblie M PAJUAJTLHO-YOPHBbIE MIAPUKOBBIE

5.1 ba3oBaa nMHaMuYecKasd paauajbHAs pacyeTHas rpy30noabLeMHOCTD

bazoBas nuHaMnyeckas paguagibHasa pacdeTHad IPY30IIOABLEMHOCTD UTS ITAPUKOBLIX PAAUAJILHBIX 1
PaaaIbHO-YIIOPHBIX MOAIIUITHUKOB

npu Dy, <25,4 mm

C.= b, f. (icosa)l’ Z%3 D L3, (1)
npu D, > 25,4 MM
C.= 3,647b, f.(i cos a )07 Z2/3 D 1.4, (2)

3HaYeHUA b, Ul IMAPUKOBBIX PAAUAILHBIX M PAAAAIILHO-YIIOPHBIX ITOAIUUITHUKOB IIPUBENEHDLI B
Tabimue 1. 3HayeHud /. 101 IMAPUKOBBIX PAAVAIBHBIX U PAAUATIBLHO-YIIOPHBIX TOAIIUITHUKOB IIPUBEIEHBI
B Tabiaunue 2. OHM IIPMMEHUMBI K IIOAIMUIIHMKAM C PAAMYCOM IIOIIEPEYHOIO CEUYCHMA XKejo0a TOPOKKU
Ka4eHMs1, He npeBbianiuuMm 0,520, Ha BHYTPEHHUX KOJIbLAX PAAUAILHBIX U PAIUAILHO-YITOPHBIX ITO/I-
IUITHUKOB 1 0,530, Ha HApPyXHLIX KOJbLAX PAAUaIbHBIX U PAAMAILHO-YIIOPHBIX ITOAIIMITHUKOB U HA
BHYTPEHHHMX KOJIbLIAX IIAPUKOBBIX CAMOYCTAHABIMBAIOIINXCA ITOAIMNITHUKOB.

[ py30II0ABEMHOCTD IIOAIIUIITHUKA HE BCETAA YBEJINYMBACTCY IIPU IIPUMEHEHMM MEHBILETO pajuyca
Kej100a, HO YMEHBIIAETCY IIPU IIPYMMEHEHUM OOJIBIIETO paguyca.

l'adnunoa 1— 3HaueHU b 01 IMAPUKOBBIX PaJIMaNbHBIX U PAINaIbHO-YIIOPHBIX TOAITUITHIKOB

THuIl momIMMIIHUKA b,

H_[apI/IKOBBIe PaIaAbHBIC 11 PAAVNAJIBHO-YIIOPHLIC ITOJIINTAITHUKI (3& NCKNIOYCHNUCM 1IOJNINIIHUKOB C
KaHaBKOUI HJIIA BBO/JId ITAPUKOB 11 BKIAALITITHBIX HOZ[LHI/IHHI/IKOB) U MapHUKOBLIC CAMOYCTAHABIUBAIOITINCCA

[TOITAITHMKIA ) 1,3
[TogImuUIHUKM ¢ KaHABKOM IS BBOJA IIIAPUKOB 1,1
BxoraneIiHbIe ITOMITTUITHIKI 1,0

lTabmnuuma 2— 3HadyeHUd /. [UIA MAPUKOBLIX PaJIUAIIbHBIX U paJualbHO-YIIOPHBIX HOAINUIIHUKOB

* OnpenencHs 1 MeToAbl pacdera npuseacHBI B [ OCT 18854—94.

[HTapukosrie OIHOPAIHBIC
[HTapukoBrIic
. OJHOPSIHBIC HIapuxosbic pPaaHaJIbHBIC PA3BEMHBIC
D OIHOPAIHBIC U
L COS O paanaJIbHBIC U OIHO- I BYXPSITHBIC BYXPSUTHBIE IIIAPUKOBBIC
Dy, PSJTHBIE U JIBYXPSIHBIC paaraIbHbBIC CAMOYCTAHABTHBAIO- TTOAIITUITHUKHA
PaaHaAJIbHO-YIIOPHBIE IIOAIITUITHUKHA (MarHeTHHIC
IIeCd ITOAIITUITHUKHA
ITIOJIIITUITHUK U TIOIIITUITHUKH )
0,01 29,1 27,5 9,9 9.4
0,02 35.8 33.9 12.4 11,7
0,03 40,3 38,2 14,3 13.4
0,04 43.8 41.5 15.9 14.9
0.05 46.7 44.2 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
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[HTapuxoBbie [AnHKORE OIHOPYIIHBIC
. OJHOPSIHBIC [HTapuxoBbie b pPaaAHaIbHBIC PA3BEMHBIC
D,, cos o paguaJIbHBIE U OJHO- IBYXPSITHBIC OAROPAIRLIE 14 IIIAPUKOBBIC
Dy, PSIIHBIC U ABYXPSIAHBIE paauaJIbHBIC o é[;gf;;;[;i{;a}o- IIOIIIUITHUK U
PaaAnaAIbHO-YIIOPHBIC IIOAIIUITHUKHA (MarHeTHRIC

TTOAIIIUITHUKHA HHHEC HOATIHILHIRA TIOAIITAITHHAKH )
0,09 543 51,4 22.3 20.6
0,10 55.5 52.6 23.4 21,5
0,11 56,6 53,6 24.5 22.5
0,12 57.5 54.5 25.6 23.4
0,13 58.2 55,2 26,6 24.4
0,14 58.8 55,7 27.7 253
0.15 593 56,1 28.7 26,2
0.16 59.6 56,5 29.7 27.1
0,17 39,8 56,7 30,7 27,9
0.18 59.9 56,8 31,7 28.8
0.19 60.0 56.8 32.6 29.7
0,20 39,9 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
0,23 39,3 56,2 36,1 32,9
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 35.9
0,28 57.1 54,1 39.4 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 31,8 40,9 38,9
0.33 53.9 51,1 41,1 39 4
0,34 53,2 50,4 41,2 39.8
0,33 32,4 49,7 41,3 40,1
0.36 51,7 48.9 41.3 40,4
0.37 50.9 48.2 41,2 40.7
0,38 50,0 47,4 41,0 40,3
0,39 49.2 46.6 40,7 40.9
0,40 48.4 45.8 40,4 40.9

* f. U1 IPOMEKYTOUYHBIX 3HAUCHUN DWDCOS - [TOJIVYAIOT JIMHCUHBIM UHTEPIIOIUPOBAHUCM.
pW

5.1.1 KoMIuieXThl IMOAIINIIHUKOB

5.1.1.1 Ilpu pacyere 06a30BOM PAIMAIBHOM PACYETHOM I'PY3OIIOABEMHOCTH UIA IABYX OJAMHAKOBBIX
[IIAPUKOBBIX PAAMAILHBIX OTHOPSAAHDBIX ITOAINMUITHUKOB, YCTAHOBJICHHBIX PSIAOM HA OJHOM M TOM K€ BaJly,
[1apy IOAIUITHUKOB PACcCMATPUBAIOT KAK OJAUH ABYXPSAIHBIA PAOVAIBbHBIA ITOAIIUITHUK.

5.1.1.2 Ilpu pacuere 6a30BOM paavaIbHOM PACYECTHOM I'PY30IIOABEMHOCTU IJIS JABYX OAMHAKOBBIX
[IAPUKOBBIX PAINAIbBHO-YIIOPHDBIX OJHOPSAIHBIX ITOMIUIUITHMUKOB, CMOHTUPOBAHHBIX DIAOM HA OOHOM U
TOM K€ BaJly (ITApHBIM MOHTAaX) 110 CXEME «IIMPOKHUHN TOPELl K IMMPOKOMY» MIIN «Y3KMI TOPEL K Y3KOMY»
TakK, 4TO OHHM paboTaOT KaK OAMH V3€J, 3Ty IIapy pacCMaTpMBAXT KaK OIWH ABYXPSAHBIN pagrajlb-
HO-YIIOPHBIN ITOAIIUITHUK.

5.1.1.3 basoBag paamajgbHasg pacueTHas TPY30IIOABEMHOCTL JIA JABYX WIM 0oJiee OOMHAKOBBIX
[IAPUKOBBIX PAANAIbHO-VIIOPHBIX OJHOPSIHBIX IIOMIIWITHMKOB, CMOHTUPOBAHHBIX HA OJHOM U TOM X€
Bajly (ITApHBIM WJIM KOMIUIEKTHBIM MOHTAaX) ITI0 CXEME€ «TaHAECM» TaK, 4YTO OHM padOTarOT KaK OAWH Y3€I,
€CJIM OHU TOYHO U3TOTOBJICHBI U CMOHTHPOBAHBI ¢ PABHOMEDPHBIM PACIIPEACIICHUEM HATPY3KHW, PABHA YUC-
JIV ITOAIIIUITHUKOB B cTelleHU (0,7, yYMHOXEHHOMY Ha 0a30BYIO PAIHAIBHYIO PACUETHVIO TPY30IIOABEMHOCTD
OJJHOTO OMHOPSAHOTO ITOMIIMUITHUKA.

5.1.1.4 Ecin 110 KOHCTPYKTUBHOMY MUCIIOJIHEHWIO ITOAIIUIIHUKOBBIN V3€JI IIPESACTABIIIET CODOM Pl
OJHOPSIHBIX IIOAINMITHNKOB, KOTOPBIE 3aMEHIIOTCA HE3aBUCUMO JIPYI OT Apyra, To TpedboBaHue 5.1.1.3 K
HUM HE IIPUMEHUMO.
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5.2 DKBHBAJEHTHAA JUHAMHYECKAs pajuajibHas HATPY3Ka
OKBUBAIEHTHAA AWMHAMUYECKas paavajgbHasdg Harpyska () id MIApUKOBBIX PAIUAILHBIX M PaLdy-
AJIbHO-VIIOPHBIX ITOAIIMITHUKOB IIPY ITOCTOSHHBIX PAIUAIbHON U OCEBOM Harpy3Kax paBHA:

P.= XF, + YF,. (3)

3HadeHUS KoadpPunmeHToB X 1 Y U1 IAPUKOBBIX PAIVAIbHBIX Y PAIVATIBHO-YVIIOPHBIX ITOIIIWITHHU-
KOB IIPUBEACHBI B TA0OJIMIIE 3.

5.2.1 KoMIuiexT IHOAIMUITHUKOB

5.2.1.1 Ilpu pacyere 3KBUBAJICHTHON PAAMAJIbBHOM HATPY3KM MJIA ABYX OAMHAKOBBIX IIAPMKOBBIX
PAAVAIIBHO-VIIOPHBIX OOHOPSOHBIX ITOAIMUITHUKOB, CMOHTUPOBAHHBIX PSAOM HA OJHOM M TOM XK€ Baly
(ITapHBIA MOHTAX) TI0 CXEME «IIMPOKMUHN TOPEL K IMUPOKOMY» WJIM «y3KHM TOPEI K Y3KOMY» TaK, YTO OHU
padboOTAIOT KAaK OIUH V3€JI, 3Ty IIapy paccMaTpUBAIOT KaK OJAWH ABYXPSAHBIN PaIUaIbHO-YIIOPHDBIN ITOI-
IIIUITHUK.

5.2.1.2 Ilpm pacdere 3KBUBAJIECHTHOMN PAIAMAJIbHOM HATPY3KU IS ABYX WM 00JIee OAMHAKOBBIX
MIAPUKOBBIX OTHOPSIIHBIX ITOJIMMITHMKOB, CMOHTUPOBAHHBIX PAJOM HAa OTHOM M TOM X€ Balny (ITapHBIN
VI KOMIUIEKTHBIM MOHTAX) 110 CXEME «TaHJIEM» TaK, YTO OHM PabOTAlT KaK OOMH Y3€JI, UCIIOJIb3YIOT
3HAYCHUA X 1 Y 119 OJHOPATHOTO HOAIIMITHMKA. OTHOCUTEIILHYIO OCEBYIO HATPY3KY (Tabnuua 3) ompe-
eS0T UCXOd U3 3HaueHud [ = 1 u 3HadeHuut F, 1 C,,, KOTOPBIE OTHOCATCH TOJIBKO K OJHOMY U3 I1OM-
IMUITHUKOB Haxe ecaum F, u F,, oTHOcAlMecd K OOIIMM HArpy3kKaM, HWCIIOJb3YIOT [UIA pacyera
HKBUBAJICHTHOM HArPy3KW BCETrO y3JIAa.

Tabdbuanuima 3 — 3HaueHUI KOXPPUIIMEHTOB X 1 ¥ JUIS HIAPUKOBBIX PAAMAIBHBIX U paaiaIbHO-YIIOPHBIX ITOITNII-
HUKOB

X Y X Y X Y X Y
T OTHOCHTETEHATS ** 0ceRAS AJIA GOHOPAIHBIX ITOAHNIMITHHUKOB AJE ABYXPAJHBIX ITOAINIMITHHMKOB
TIpH IIpH e
IHOJINMHNIIHHU KA HdIPY3Kd
FEI, Fﬂ FH Fﬂ,
Fr <ée FI. > € Fr <ée FI. g
[HlapukoBbIE 1o F, o £y
paguaabHBIC C, i 7 D%r
TTOAIITUITHUKY
0,172 0,172 2,30 2,30 | 0,19
0,345 0,345 1,99 1,99 | 0,22
0,689 0,689 1,71 1,71 | 0,26
1,030 1,030 1,55 1,55 | 0,28
1,380 1,380 Lo ! 0,56 1,45 LY 0 0,56 1,45 | 0,30
2,070 2,070 1,31 1,31 | 0,34
3,450 3,450 1,15 1,15 | 0,38
5,170 5,170 1,04 1,04 | 0,42
6,890 6,890 1,00 1,00 | 0,44
[ITapukoBBIE 1. i F, o £y Jng JaHHOTrO THIIA
pagIvaIbHO- C 2 D%; VCIIOIB3VIOT
YITOPHBIE ot 3HayeHud X, Y U e,
TIOAIIUITHUKA [IPUMEHUMBIC K
OTHOPSIIHBIM
paanaIbHBIM
TIAPUKOBBIM
[TOIMIUITHUKAM
0,173 0,172 1,0 0 1,0 | 2,78 | 0,78 | 3,74 | 0,23
| 0,346 0,345 2,40 3,23 | 0,26
=31 0,692 | 0,689 2,07 2,78 | 0,30
1,040 | 1,030 1,0 0 1,87 2,52 | 0,34
1,380 1,380 1,75 2,36 | 0,36
2,080 2,070 1,58 2,13 | 0,40
3,460 3,450 1,39 1,87 | 0,45
5,190 5,170 1,26 1,69 | 0,50
6,920 6,890 1,21 1,63 | 0,32
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X Y X Y X Y X Y
o mek A OJHOPAIHBIX ITOANHNIHMIIHHMKOB I ABYXPAAHBIX ITOJAINTHUITHUKOB
Tun OTHocuUTEIbHAA™: ** oceBas b pH b pH .
IHHOAIITHUITHHU KA HdIPY3Kd
5 <e é g é <e é gy
£y £y £y £y
[HIapukoBsic oa=10°| 0,175 0,172 1,88 2,18 3,06 | 0,29
pagrua’IbHO- 0,350 0,345 1,71 1,98 2,78 | 0,32
VIIOPHBIE 0,700 0,689 1,52 1,76 2,47 | 0,36
TTOAITUITHUKA 1,050 1,030 1,41 1,63 2,29 | 0,38
1,400 1,380 1,0 0 0,46 1,34 1,0 1,55 | 0,75 | 2,18 | 0,40
2,100 2,070 1,23 1,42 2,00 | 0,44
3,500 3,450 1,10 1,27 1,79 | 0,49
3,250 3,170 1,01 1,17 1,64 | 0,54
7,000 6,890 1,00 ,16 1,63 | 0,54
0,178 0,172 1,47 1,65 2,39 | 0,38
0,357 0,345 1,40 1,57 2,28 | 0,40
0,714 0,689 1,30 1,46 2,11 | 0,43
1,070 1,030 1,23 1,38 2,00 | 0,26
o=15" | 1,430 1,380 1,0 O 0,44 1,19 1,0 1,34 | 0,72 | 1,93 | 0,47
2,14 2,07 1,12 1,26 1,82 | 0,50
3,57 3,45 1,02 1,14 1,66 | 0,35
3,35 3,17 1,00 ,12 1,63 | 0,56
7,14 6,89 1,00 ,12 1,63 | 0,56
a=20" — — 0,43 1,00 1,09 | 0,70 | 1,63 | 0,57
a=25" — — 0,41 0,87 0,92 | 0,67 | 1,41 | 0,68
a=30" — — 1,0 0 0,39 0,76 1,0 0,78 | 0,63 | 1,24 | 0,80
a=35" — — 0,37 0,66 0,66 | 0,60 | 1,07 | 0,95
a=40" — — 0,35 0,57 0,55 | 0,57 | 0,93 | 1,14
a=45° — — 0,33 0,50 0,47 | 0,54 | 0,81 | 1,34
[HlapukoBbIe caMOyCTaHABAUBAKOIIINECS 1,0 0 0,40 0,40 1,0 0,42 | 0,65 | 0,65 1,5
TOJINMUITHUKI clg o Cclg o clg o | g o
OIHOpPSAHBIC palUaldbHBIC Pa3beMHBIC 1,0 0 0,30 2,50 — — — — 0,2
[NIAPUKOBBIEC ITOANUITHUKYA (MAarHeTHBIC
ITOITTUITHUKIA)

* JloIMyCTUMOE MAaKCUMAaJbHOE 3HAYCHHUE 3aBUCUT OT KOHCTPYKTUBHBIX IIAPaMETPOB ITOAIITUITHUKOB (BHYTPECH-
HU 3a30p U IIIyOMHa >Xe100a TOpOoXKN KadeHUs). Mcrmonbs30BaTh IIEPBYI0 WM BTOPYIO KOJIOHKY B 3aBUCUMOCTHU OT
UMcIoIIeicaT TH(PpOpMAaIIin.

“* 3HaueHUWe X, Y W e I IPpOMEKYTOUHBIX 3HAYCHUI «OTHOCUTEIIBHBIX OCEBBIX HATPY30K» 1/MIN VIJIOB KOH-
TaKTa OIIPCACISIIOT NTMHCHHBIM MHTECPIIOINPOBAHNICM.

% 3HaueHud [, — oo OCT 18834.

5.3 ba30BbIM pacYeTHBIA pecypce

5.3.1 basoBblil pacdyeTHLIN pecype (Lyg) WA LMIAPUKOBOTO PALUAILBHOIO U PAAUAIBLHO-YIIOPHOTO
MMOAIIMITHUKA PACCUNUTHIBAIOT 110 POPMYIIE

crf’ (4)

C. n P.paccuautbeiBaoT 110 popmyiraM (1, 2, 3). Gopmyisl (1, 2, 3) MCIIONB3YIOT TAKXKE WIS OIIpEHeIe-
HH1S pecypca KOMIUIEKTAa OJHOPSAHBIX ITOAINUITHUKOB, PabOTAKOIINX KAaK OJAWH y3€JI, KaK yKa3aHo B 5.1.1.
B sTOM Ciydae pacdeTHYIO IPy30IO0ALEMHOCTDL (. BBIMMCIAIOT IJISL BCEr0 KOMIUIEKTA ITOAIIUIIHUKOB, a

7
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SKBUBAJIEHTHYIO HArpy3Ky P, BOIUACIIIOT KaK OOIIYIO HATPY3KY, JEUCTBYIOLIYIO HA Y3€J ¢ UCIIOIL30BAHM -
eM KoadpdunmenToB X 1 Y, ykazaHHbBIX B 5.2.1.2.

3.3.2 ®opmyia pecypca (4) maeT TOYHBIE PE3YJIBTATHI pacyeTa B IMMPOKOM IMAIIaA30HE HArpy30K,
NEVCTBYIONINX HA ITOMINUITHUK. OJIHAKO BECbMa TAXKEJIbIEC HATPY3KM MOTYT BbI3BATHb HEIOIIYCTUMO OOJIb-
[IUE IUIaCTUYHbBIC Ae(pOpMalINM B KOHTAKTE IIAPUKOB € JOPOXKAMU KauyeHU. [103TOMY ITOTpeOUTEIND HOJI-
KE€H KOHCYJIBTHUPOBATBHCSI YV M3TOTOBUTEIS IIOAIUIUIIHUKOB OTHOCHUTEIBHO IIPUMEHIeMOCTH (POPMYIIBI
pacyera pecypca B ciaydasax, korga £, npesbiinaer C, wim 0,5 €. paxe He3HAYUTEILHO.

6 IlloamMNHYKHM YNOPHbIE W YIIOPHO-PATHAIbHbIE HMIAPUKOBbLIE

6.1 ba3oBasg nmpaMmyYecKas O0CeBas pacyeTHasd rpy3onoabeMHOCTD

6.1.1 OnHOpsSAHBIE TOMIIUITHUKHA

baszoBad guHamuyeckad oceBasd pacyerHad rpy30logbeMHOCTh (C,) U IMApUKOBBIX YIIOPDHBIX U
VIIOPHO-PAANAJIIbHBIX OJHOPAAHBIX, OAMHAPHBIX WJIM JIBOMHBIX ITOAIIUIIHUKOB PaBHA

npu Dy, <254 Mmu a = 90°

C,=b, f. Z%/> D, 1.8 (5)

npu Dy, <254 MM 1 o # 90°
C, = b, f.(cos )7 tg a Z%/3 D 1/3; (6)

upu Dy, > 25,4 MM u a = 90°
C, = 3,647 b, f. Z4/3 D14 (7)

npu Dy, > 25,4 MM 1 a = 90°
C,= 3,647 b f.(cos )7 tg a Z2/3 D14, (8)

rae Z — YUCI0 IAapUKOB, BOCIIPUHUMAIINX HATPY3Ky B OAHOM HallpasjieHuu; b = 1,3.

3HAYEHUS /. [UISL LIAPUKOBBIX YIIOPHBIX M YIIOPHO-PAANAILHBIX IIOAIIUITHUKOB IIPUBEAEHBI B TA0JIM-
e 4 1 IIPUMEHNMBI K ITOAIIUITHUKAM ¢ paanycoM Xejroba He bostee 0,540, .

[ py30I10ABEMHOCTD IIOAIIMIITHUKA HE BCETAA YBEJINYMBACTCS IIPU IIPUMEHEHMM MEHBILECTO pajuyca
KeJj100a, HO YMEHBIHAECTC IIPU IIPUMEHEHWH OOJIBILETO paaulyca XKejooa.

lTadbnumoa 4— 3HadyeHusd f, 11 IMIAPUKOBBIX YIIOPHBIX M YIIOPHO-PaIUAAbHBIX ITOAIIUITHUKOB

D, /e D, cos o Je

Dow o =3 Dow o = 45°%% o = 60° o =75°
0.01 36,7 0.01 421 39.2 37.3
0.02 452 0.02 51,7 48.1 45.9
0.03 51,1 0.03 58.2 54.2 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 79.7 742 70.7
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 77.5 _
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 85.4 79.5 _
0.18 87.4 0.18 85.5 79.6 _
0.19 88.8 0.19 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 — —
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D, ) /e D, cos o Jo
Dpw a =90° Dow o = 457 a = 60° o =75
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 — —
0,28 99,8 0,28 81,3 — —
0,29 100,38 0,29 80,4 — —
0,30 101.,9 0,30 79.6 — —
0,31 102.,9 — — — —
0,32 103.9 — — — —
0,33 104.8 — — — —
0,34 103.8 — — — —
0,35 106,7 — — — —
Dy D, cos a
* JHaAUYCHUA [, U1 Dp I 7 /WA YIJIOB KOHTAKTa o, HC YKA3aHHBIX B TAOMUIIE, OIPEICIISIOT JIM-
W PwW
HEMHBIM MHTEPIIOINPOBAHUCM.
= J171s1 yIHOPHO -paaaJIbHbBIX ITOJIINITHUKOB o 2 45°. 3HaueHU UL oo = 45" maHbl JJIs1 TOTO, YTOOBI 00CCIICUNTE
MHTEPIIONANNIO 3HAUCHU 1T o MexXay 45° 1 60°.

6.1.2 IlommuITHUKM ¢ ABYMS WK OoJiee PSIIaMU IIAPUKOB

ba3oBy10 AMHAMNYECKYIO OCEBYIO PACUYECTHYIO IPY30IIOABEMHOCTD IS IAPUKOBBIX YIIOPHBIX U VIIOD-
HO-paJNaJIbHBIX IIOAIIUITHUKOB ¢ AIBYMS WIN DOJiee paaaMi OAMHAKOBBIX IITAPMKOB M BOCIIPMHMMAIOIIINX
HArpy3Ky B OJHOM HalIpaBJICeHUM PACCUYUTBIBAIOT II0 (POpPMYIIE

i 13
c arateEt "
0w =(L1+2Lyr+....+2L,) || =— | Foo ik
Cai Ca2 Can
PacueTtHbre rpysonogbemMHoct C,q1, C,y, ... , C,, UL PSOOB C YUACIAMU IHAPDUKOB Ly, L5, ... , £,

BBIUMCIISIIOT 110 COOTBETCTBYIOIIUM dhopmyiaaM (5, 6, 7, 8).

6.2 JlmHaMuyecKas SKBUBAJIECHTHAS OceBas Harpys3ka

JlmHaMu4ecKast SKBUBAJIEHTHAA oceBasdg Harpyska (£,) IUId MIapMKOBBLIX YIIOPHO-PAAXAIbHBIX ITOI-
IIATIHUKOB € VITIOM oo # 90° IIpM IMOCTOIHHBIX PaglaIbHON M OCEBOM HArpy3Kax paBHA

P,=XF + YEF, (10)

3HaueHUA KO3(PpPULreHTOB X 1 Y JUTA IMAPUKOBBIX VIIOPHBIX U VIIOPHO-PAJINAIBbHBIX ITOAIIUITHUKOB
[IPUBEICHDBI B TAOJIULIE ).

[HlapukoBbie YIIOPHBIE ITOAIIUITHUKA ¢ VITIOM o = 90° MOTI'YT BOCIIPMHUMATD TOJIBKO OCEBBIC HAIPY3-
K. AnHaMnyeckad 3KBUBAJICHTHAA HArpy3Ka UIA ATUX IIOAIMUITHUKOB PaBHA

P, =F, (11)

Tadonuma 5 — 3HaueHUSa KO3(DPUIMECHTOB X 1 Y U 1MTapUKOBBIX VIIOPHBIX U YIIOPHO-PaIUaJIbHBIX ITOAIIUIIHIKOB

X Y X Y X Y

19 OAUHAPHBIX ™™ .
JIJIS IBOMHBIX ITOJIIIUITHUKOB IIPpH

(I* IHOAHIWNIITHHUKOB IIPpH e
fa > e fa <e Fa > e
F, F, F,
45°0HH 0,66 1,18 0,59 0,66 1,25
50° 0.73 1,37 0.57 0.73 1,49
55° 0.81 o 1,60 0.56 0.81 o 1,79
60° 0.92 , 1,90 0.55 0.92 , 2.17
65° 1,06 2.30 0.54 1,06 2.68
70° 1,28 2,90 0.53 1,28 3.43
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Oxonuanue madauybt 5

X Y X Y X Y
A OHHHELDHBD{** JJIA I[BOfIHBIX INIOAHNIUIIHWUKOB 1IPpH
o™ IIOAIIWUIIHMKOB IIPpKA e
Ya > e fa <e Ya > e
£y £y £y
75° 1,66 3,89 0,52 1,66 4,67
80" 2,43 1,0 5,86 0,52 2,43 1,0 7,09
85° 4,80 11,75 0,51 4,80 14,28
a = 90° 1,25 tg 1,0 20 e o 10 1,25 tg o 1,0 1,25
(1 2 ] 13 13 2 ] (g o
——sin o 1 ) 1—§ﬂna
: @—gna] @—ﬁna]
3 3
* X, YU e 11 IpOMEKYTOUHBIX 3HAYCHUN o OIIPEAC/ISIIOT JIMHEMHBIM UHTEPIIOINPOBAHUCM.
** (OTHOIIICHUE fa < e HE IIPUMEHUMO I OJVUHAPHBIX ITOAIIUIITHUKOB.
| §
Hx Jlng ynopHO-paIualIbHbIX [MOANIMITHUKOB o > 45°. 3HaueHUd 11 o = 45" IOpUBEIACHBL I TOrLO, UTOOLI
00ecIIeunTh MHTEPIIONANNIO 3HAUYEHUS TSI o MexXny 45° 1 60°.

6.3 ba3oBblii pacuyeTHBIH pecypc

6.3.1 baszoBblil pacueTHbIN pecype (L) Ul LAPUKOBBIX YIIOPHBIX X YIIOPHO-PAAMAJIbHBIX ITOAIINII-
HUKOB PAaCCUUTBIBAIOT 110 POPMYIIE

o, ) (12)

Ly =
Sy

C, u P, paccuursiBaror 110 popmynam (35, 6, 7, 8, 9, 10, 11).

6.3.2 dopmyina pecypca (12) maeT TouyHble pe3yiIbTaThl pacueTa B IIMPOKOM JIMAIla30HE HAIpy30K,
OEeNCTBYIOIINX Ha ITOMINUITHMK. OIHAKO BeChbMa TSKEIIbIE HATPY3KM MOT'VT BBI3BATh HEAOIIYCTUMO OOJIBIIINE
IUracTuueckue aedopMaliii B KOHTAKTaX LWIAPUKOB C JOpOXKaMM KadeHUus. [loaToMy moTpeduTe b HOJI-

>K€H KOHCVYJIbTUPOBATHCS V U3TOTOBUTEIS ITOAIMUITHUKOB OTHOCUTEIIBHO IIPUMEHSICMOCTH (POPMYIIBL PECYP-
ca B TexX ciaydasax, korma £, npesbiiaet 0,5 C..

7 1loamMnHUKM pagva/ibHbie M PAAHAJIbHO-YIIOPHbIE POJIHKOBBIE

7.1 ba3oBag amHaMuyeckas paauajbHAsg pacYeTHAs Ipy30noabEMHOCTD

ba30By IMHAMUYECKYIO PAAUAIBHYI PACYETHYIO IPY30IOABEMHOCTD (C)) UIA POJIUKOBBIX PaIU-
AJIBHBIX ¥ PagHaJIbHO-YIIOPHBIX ITOAIIUITHUKOB PAaCCUUTHIBAIOT 110 (pOopMYyIIe

C, = by (i Lye cos a)’/? Z3/% D ,2/27.

3Ha4YeHUA b, [UIA POJIIMKOBBIX PAAUAILHBIX M PAAXAILHO-YIIOPHBIX ITOAIIMITHUKOB IIPUBEIECHEL B Ta0-
muue 6. 3HayeHud f, [UIM POJIMKOBBIX PAJUAILHBIX M PAAMAIIBHO-YIIOPHBIX ITOAIUWITHUKOB IIPUBEAECHDI B
Tabmue 7. 3HaYeHU b U f. ABIAIOTCS MAKCUMAILHBIMUA U IIPUMEHUMBL TOJIBKO K POJIMKOBBIM TTOIIIINII-
HUKaM, Y KOTOPBIX ITOJ BO3ACUCTBUEM HATPY3KM HAIIPSKEHUS PACIIPEICIICHBI PABHOMEPHO BIOJIb ILUIOIIA]I -
KM KOHTAKTa B HAMOOJIEe TAXKEIIO HATPYKECHHOM 30HE KOHTAKTA POJIMKA ¢ HOPOXKKON KAYeHUS.

3HAYEHMS /. MEHDIIIE YKA3AHHLIX B TAOIULIE 7 PEKOMEHIYIOTCS B TOM CIIyqae, €CJIV 110 BO3AECTBUEM
Harpy3KM B KAKOW-TO YaCTH IUIOIIAAKN KOHTAKTAa POJIMKA C JOPOXKKON KAUSHUS NMEETCI PE3KO BBIPAKEH-
Hasl KOHLICHTPpAaLU HAIIPSDKEHUA. Takye IBICHUA UMEIOT MECTO IIPYM HOMWUHAJIBHOM TOYEYHOM KOHTAKTE B
LEHTPE IUIOIMAAKM KOHTAKTA VI Ha KpasX IUIOIIAAKY IIPY JIVMHEMHOM KOHTAKTE, €CJIM POJIVKI HE UMEIOT

TOYHOI'O HAaIIPaBICHMS, 4 TAKXKE B ITOAINMIIHUKAX, TOE JIMHA POJIMKOB COCTABIACT Oosiee 2.5 pasmMmepa
aaMeTpa.

(13)

10
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Tadnuuna 6— 3HadyeHUd b, JUId POIVMKOBBIX PaIUAIBHBIX U PAIAAIBHO-YIIOPHBIX ITOIINUITHUKOB

THUII TOIITUITHUKA b

PomkoBbIle MWIMHAPUICCKUE ITOAINUITHUKY, KOHUYCCKUE ITOAIMUITHUKY U UTONBYATHIC TTOIIITNTI- 1,1
HUKU ¢ KOJbLIAMU, ITOJBEPIrHYTHIMHA 06pa60TKe pe3aHueM

HroapuaTbie MOAMUIIHUKA CO IMITAMIIOBAHHBIM HAPYKHBIM KOJBIIOM 1,0

PonukoBbie chepudeckue IIOMIMNMUITHUKA 1,15

T adonan I1 d 7 — MaxkcuManbHbIe 3HAUCHUSI ]; A PONUKOBBIX PaJ1dJIbHBIX U PAAAJIBHO-YIIOPHDBIX ITOJINITAITHI-

KOB
Dye €OS o Dy, cOs a
Dyw Je D 7
0,01 32,1 0,16 88,5
0,02 60,8 0,17 88,7
0,03 66,5 0,18 38,8
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 38,2
0,08 81,2 0,23 87,9
0,09 32,8 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 83,2
0,14 87 7 0,29 84,5
0,15 88,2 0,30 83,8
3 D, cos a .
fo I IPOMEXKYTOUHBIX 3HAYCHUN I OIIPCACAIIOT TUHECHHBIM NHTECPIIOANPOBAHUCM.
PwW

7.1.1 KoOMIUIEKT IIOAIIUIITHUKOB

7.1.1.1 Ilpu pacdere 6a30BOM paaUaJIbHOM PACUYECTHOM I'PY30IIOABEMHOCTU IS JABYX OAMHAKOBBIX
POJIMKOBBIX PAIUAIBHO-YIIOPHBIX OOHOPSIHBIX ITOAIIUIITHUKOB, CMOHTUPOBAHHBIX PSAAOM HA OJHOM U TOM
>Ke Basly (ITapHBIM MOHTAX) ITO CXEME «IIIMPOKMI TOPEL K IIMPOKOMY» WM «Y3KHI TOPEIl K Y3KOMY» Tak,
YyTO OHU paboTaT KaK OAMH Yy3€JI, 5Ta I1apa pacCMaTPUBACTCA KaK OJWH JABYXPAIHBIN PAAUAIILHO-YIIOP-
HBIN ITOAIINITHUK.

7.1.1.2 Ecin 1o KOHCTPYKTUBHOMY MCIIOJIHEHUIO ITOMIMMUITHUKOBBIN y3€JI IIPEACTABIILIET COOON IBa
CAMOCTOSTEIIbHBIX ITOAIIUITHMKA, KOTOPBIE 3aMEHSIIOTCId HE3aBUCHUMO IpPYyr OT Apyra, TO TpeOOBaHUE
7.1.1.1 X HUM He IIPUMEHUMO.

7.1.1.3 basoBag pamnmajnbHagd pacdeTHasT TI'PY30IIOABEMHOCTDL UIA ABYX WIN 00JIee OOMHAKOBBIX
POJIMKOBBIX PAIMAIbHO-YIIOPHBIX OJHOPSIHBIX ITOAIMUITHUKOB, CMOHTUPOBAHHBIX HAa OOHOM M TOM XK€
Bajly (ITApHBIM WJIM KOMIUIEKTHBIM MOHTAX) ITIO CXEME€ «TaHAECM» TaK, 4TO OHM padOTaOT KaK OOWH V3€ll,
€CJIM OHU TOYHO U3TOTOBJICHBI U CMOHTHPOBAHBI ¢ PABHOMEPHDBIM PACIIPEACIICHIEM HATPY3KHM, PABHA YUC-
JIY TIOAILIUITHUKOB B CTETIEHU / / 9, YMHOXEHHOMY Ha 0a30BYI0 PAIMAILHYIO PACYETHYIO IPY30II0IbEMHOCTD
OJJHOTO OMHOPSAIHOTO ITOMIMIMUITHUKA.

7.1.1.4 Ecnau 110 KOHCTPYKTUBHOMY UCIIOJIHEHUIO ITOMIIUIITHUKOBBIM y3€JI IIPEACTABIISAET CODOM P
OJHOPIAHBIX ITOAUIUIITHUKOB, KOTOPBIE 3aMEHAIOTCA HE3aBUCUMO APYT OT Apyra, To TpedboBaHue 7.1.1.3 K
HUM HE IIPUMEHUMO.

7.2 /InHaMHUYeCKasa 5KBHUBAJEHTHAA PaJMaIbHAA HATPY3Ka

JINHAMUYECKYIO 3KBUBAIEHTHYIO PAIVAIBHYIO HArpy3Ky () Ui POJIMKOBBIX PagUaIbHO-YIIOPHBIX
IMOAIIUITHUKOB € YIJIOM o # (7 B YCIOBUAX ITIOCTOAHHOM PAAHAILHON U OCEBOM HATPY30K PACCUUTHIBAIOT
1o popmyiie

P.= XF,. + YF, (14)
11
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3HaueHUS KO3pPpuumeHToB X 1 Y 114 POJIMKOBBIX PAAMAIBHO-YIIOPHBIX ITOJINMITHUKOB ITIPUBEICHBI
B TAOJIULIEC 8.

JAMHAMWYECKYIO S3KBUBAJICHTHYIO PAIMAJIBHYKX) HATPY3KY IS POJIMKOBBIX PagMaIbHBIX ITOAIIUITHN-
KOB ¢ yIUIOM o = (7 IIpM 4MCTO paguaJIbHOM HArpy3Ke pacCUUTHIBAIOT II0 (popMmyie

P.=F. (15)

I lpumMedvaH e — CIocCOOHOCTD POJIMKOBBIX PaJaIbHBIX IIOAINMUIIHUKOB ¢ YIVIOM o = (° BBLIEP>KMBATH OCE-
BbI¢ HATrPY3KW 3aBUCUT OT KOHCTPYKIINU ITOANIUITHUKOB 1 KaveCTBa UX NCIIOJIHeHU . [ 1o03TOMY ITOTpeOnTe I IO I -
HUKOB JOJCKHBI KOHCYJIBTUPOBATHCS Y U3TOTOBUTEIC OTHOCUTEIBHO 3KBUBAJICHTHOI HATPY3KU U pecypca ITOAIITUITHU -
KOB € yrJIoM oo = (7, eCJIM OHU paboTaroT IO OCCBOU HATrPY3KOI.

T ad6nnmuna 8— 3HaueHUI KOSPPUIIMEHTOB X 1 Y I pOJIUKOBBIX PaAUAIbHO-YIIOPHBIX TOAIIUITHUKOB (o0 # 07)

X Y X Y
Tun INOOIITHIIHHU KA é ., é Y €
FI' B Fl"
OnHopstiabie o # 0° 1,0 0 0,4 0,4 ctg o 1,5 tg o
HNByxpsiaabpie o # 0° 1,0 0,45 ctg « 0,67 0,67 ctg o 1,5tg o

7.2.1 KOMIUIEXT ITIOAIMUIIHUKOB

7.2.1.1 Ilpu pacdere 3KBUBAJICHTHON PAAVAIBHON HATPY3KM I ABYX OAMHAKOBDBIX POJIMKOBBIX DAIM-
AJIbHO-YIIOPHBIX OJHOPAIHBIX ITOAIIMITHIKOB, CMOHTUPOBAHHBIX PSIOM Ha OJHOM M TOM K€ Baly (ITapHBIA
MOHTAX) TI0 CXEME «ILNUPOKMH TOPELL K IIMPOKOMY» WJIM «Y3KMI TOPELL K Y3KOMY» TaK, YTO OHM pabOTAIOT KaK
OIVH y3€JI, 1 KOTOpbIE, comtacHo 7.1.1, paccMaTpUBarOTCs KaK OAMH ABYXPSAAHBIA ITOAIIMIIHUK, UCIIOIb3YIOT
3HAYCHUA X U Y JUIA ABYXPSAOHBIX ITOAIIWUIIHUKOB, IIPMBEACHHBIX B TAOJIULIEC 8.

7.2.1.2 1lpym pacdere SKBUBAJICHTHOM paIUAJILHOM HATPY3KM I ABYX WM 00Jiee OIMHAKOBBIX
POJIMKOBBIX PAAMAIBHO-VIIOPHBIX OTHOPAAHBIX ITOAMIMIIHUKOB, CMOHTUPOBAHHBIX PSIIOM HA OIHOM U TOM
Ke Basly (ITapHBIN WJIM KOMIUIEKTHBIM MOHTAX) 110 CXEME «TaHAEM» TaK, YTO OHU paboTarOT KaK OJUH Y3€Jl,
UCIIOJIB3VIOT 3HAYeHUS X U Y U1 OOHOPSAHBIX IIOAIIMITHUKOB.

7.3 Dba3oBblil pacueTHBIH pecypce
7.3.1 ba3zoBblil pacueTHBIN pecype (Lqg) WIS POINKOBLIX PAXMAILHBIX U PAAXAIBHO-YIIOPHBIX ITOI-
IIUITHUKOB PACCUYUTHIBAIOT 110 (pOpMYyIIe

g
C 3 (16)
F10 = [P] '

C. 1 P. paccuurtniBaoT o ¢popmynam (13, 14, 15). Gopmyny pecypca UCTIOIL3YIOT TAKXKE UIST OLIEH-
K1 pecypca ABYX WIX Dojiee OTHOPAAHBIX IIOAIMUITHUKOB, pabOTAIOIINX KaK OINH YV3€JI, B COOTBETCTBUHU C
7.1.1. B aTOM city4ae pacueTHYIO IPy30IOALEMHOCTD () paCCUYUTHIBAIOT IJTS BCETO KOMILIEKTA ITOIIIINII-
HUKOB, a4 9KBUBAJECHTHYIO HATPY3Ky (F,) PacCCUMTLIBAIOT HAa OCHOBE OOIIEN HATPY3KU, OJEUCTBYIOIIEN Ha
KOMIUIEKT. 11py 3TOM MCIIONB3VIOT 3HAUCHUA X U Y I OOHOPSAHBIX ITOAIIIUITHUKOB coryacHo 7.2.1.

7.3.2 M®opmyia pecypca gaeT TOYHBIC PE3YJbTAThI pacueTa B IUNMPOKOM JUAIIA30HE HaArpPy30K,
NEVICTBYIOINMX HA ITOAIMUIIHUK. OJHAKO BEeCbMa TSKEJIad HAIPY3Ka MOXET BBI3BATH PE3KYH) KOHILICHTPA-
LU0 HAIPSDKEHUM B HEKOTOPOM YacTU IUIOIIAAKM KOHTAKTa POJIMKA € HOPOXKOM KadeHUd. llosTomy
IIOTPEOUTEIIN JOJIKHBI KOHCYJIBTUPOBATHCS Y M3TOTOBUTEIIS IIOAIMINIIHUKOB OTHOCUTEJIBHO IIPUMEHEHUSI

(hOPMYJIBL pPacYETHOrO pecypca B ciaydasx, koraa P, npesbraer 0,5 C..

8 I1loamMNHYKHM yNOPHbIE U YIIOPHO-PAAMAIbHbIE POJIHKOBbIE

8.1 ba3oBasga nmpaMmyeckKas 0CeBas pacyeTHasd rpy3onoabeMHOCTD
3.1.1 OmHOpPSAIHDbIC ITOAIINITHUKUA

8.1.1.1 B c¢iyuae, xorma Bce poJIMKU, IIEPEHAOINMEe HATPY3KY B OJHOM HAIIPABICHUU, KOHTAKTUPY-
0T ¢ OJJHOM M TOM XK€ IIOBEPXHOCTHIO JOPOXKKM KAYCHUA KOJIbLA, YIIOPHBIC M VIIOPHO-PAINAJILHBIC I1OM-
IMUITHUKY PaccMaTpUBaXOT KaK OAMHApPHBIE. ECiIM oceBasd HArpys3Ka IIepeacTcsa B 000X HAIIPpaBICHUIX,
TO TaKME INOAIIUITHMKM PAaCCMaTPUBAIOT KAK JIBOMHBLIE.

12
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ba3oByr0 IMHAMUYECKYK) OCEBYK PACUYETHYIO I'PY30IOABEMHOCTD (C,) M POJIUKOBBIX YIIOPHBIX U
VIIOPHO-PAIUAJIBHBIX OOHOPSIHBIX OIMHAPHBIX WIM JBOWHBIX IIOAIIMIIHUKOB PACCYUTHIBAIOT IIO
dpopmyiam:

py o = 90°

C, = b, f. (Ly, cos a)//? tg aZ>/* D, 27727, (17)
py o = 90°
C, = bmf(‘: Lwe7/9 7 3/4 DW629/275 (18)

rae /Z — YUCIIO POJIMKOB, IIEPEHAOIINX HATPY3KY B OOHOM HAalIpaBJICHUMU.

3.1.1.2 Eciam HeCKOIbKO POJIMKOB II0 OAHY CTOPOHY OCH ITOAINMITHMKA YCTAHABJIMBAKOT TaK, YTO MX
OCH COBIIQIAKOT, TO 3TU POJMKHM PACCMATPHBAIOT KAaK OIWH POJIUK C IJIMHOU L., PABHOU CyYMMeE IJIUH
HECKOJIBKUX POJIUKOB (3.10).

3HAYeHUA b, A POJIUKOBLIX YIIOPHBIX M YIIOPHO-PAAMAIBHBIX MOAMIWITHUKOB IIPUBEAECHEL B Ta0-
avne 9. 3HadyeHus /. UL POJIMKOBBIX YIIOPHBIX Y YIIOPHO-PAAXAIBHDIX IIOAIIMITHUKOB IIPUBEACHEL B Ta0-
e 10, OHM g4BIMIOTCA MAaKCUMAJIBHBIMU, IIPUMEHUMBIMU TOJIBKO K POJIMKOBBIM ITOAIIMIIHUKAM, V
KOTOPBIX 110/ JCUCTBUEM HATPY3KM HAIIPSKEHU PaACIIPeAcICHBI PABHOMEPHO BIOJIb IUIOIAAKM KOHTAKTA
B HANOOJIEE TSKEJIO HATPYKEHHOM 30HE KOHTAKTA POJIMKA ¢ JOPOXKKON KAUYCHU.

3HA4YeHU f., MEHDBIINE YKA3aHHLIX B Tabimie 10, peKOMEHAYIOTCS B TOM CJIydae, €CJIM IO BO3IEN -
CTBUEM HATIPY3KHM B KAKOM-TO YaCTHU IUIOIIAAKY KOHTAKTA POJIUKA ¢ TOPOXKOM KAYCHUI MMEETCA PE3KO
BBIPAKEHHASI KOHILICHTPALIMY HAIIPpSKEeHUA. lakue ABIeHUA MMEKT MECTO IIPU HOMUHAIBHOM TOYEYHOM
KOHTAKTE B LICHTPE IUIOINAAKI KOHTAKTA WIM HAa KPadxX IUIOIIAAKY IIPY JMHEMHOM KOHTAKTE, €CIIN POJIU-
K1 HE UMEIOT TOYHOI'O HAIIPABJICHU, 4 TAKXKE B IIOAIMUITHUKAX, TAC AJIMHA POJIMKOB COCTABIILAET 0oJiee 2,5
pasMepa auaMerpa.

MeHblre 3HaYeHUA [, CIIEAYET UCIIOIb30BATh TAKXKE IPUMEHUTEIILHO K POJIUKOBBIM YIIOPHBIM I10/1-
IMUITHUKAM, Y KOTOPBIX I'€OMETPUUYECKUIE OCOOCHHOCTU OOYCIABJIMBAIOT IIOBBLIIIEHHOE CKOJILKEHUE Ha
[IOBEPXHOCTIX KOHTAKTA POJIMKOB C JOPOXKAMM KAUECHU S, HAIIPUMED Y VIIOPHBIX ITOAINNITHUKOB C LIMJINH-
IPUYECCKUMHU POJIMKAMU, UMEIOIIVUMY [UIMHY, 3HAYUTEIIBHO IIPEBBIIIAOIIYIO JUAMETDP.

WCE?

Tabnumma 9 — 3HayeHus b /Ui POJUKOBBIX YIIOPHBIX U YIIOPHO-PaJAMaIbHBIX ITOAINUITHUKOB

THuIl momIMMIIHUKA b
PomKoBbIe IMWINHAPUYECCKUEC U UTOJIbYATHIC TOMINUITHUKHA 1,0
KoHnmueckme pOIUKOBBIC ITOAINTUITHUKIA 1,1
PonukoBbie cheprueckue OMMUITHUKA 1,15

TI'adnumnma 10— MakcumanbHble 3HAYCHUS f, JUIST POJIMKOBBIX YIIOPHBIX U YIIOPHO-PaJAVaIbHBIX ITOIIIUITHUKOB
1.1

(8.1.1.2)
Do i /e Dy, cOs o Je
o o= P o =507** o =657k o =80°"4
0,01 105.4 0,01 109,7 107,1 105.6
0,02 122.9 0,02 127,38 124,7 123,0
0,03 134,53 0,03 139,35 136,2 134,3
0,04 143,4 0,04 148,3 1447 142,8
0,05 150,7 0,035 155,2 151,5 149,4
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
0,09 171,7 0,09 172,38 168,7 166,4
0,10 175.7 0,10 174.5 171,4 169,0
0.11 179.5 0,11 177.8 173.6 1712
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 _

13
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Oxonuanue mabauuv 10

Dy Jc D, cos o fe
Pow o =99 Do o =507 o =05°HF* a =804
0,17 197,7 0,17 184,0 79,6 —
0,18 200,3 0,18 184,1 79,7 —
0,19 207,7 0,19 184,0 79,6 —
0,20 203.,0 0,20 183.7 79,3 —
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 — —
0,23 215,4 0,23 179,8 — —
0,26 217,3 0,26 178.,7 — —
0,27 219,1 — — — —
0,28 219,1 — — — —
0,28 220.,9 — — — —
0,29 2227 — — — —
0,30 2243 — — — —
o Dy Dy, CcOs a 3
* f. I IIPOMEXKYTOUYHBIX 3HAYCHUI 15 9] 051 OIIPCIC/ISIIOT TUHEUHBIM UHTEPIIOIUPOBAHNUCM.
18357 W
** [IppMeHUMBI IJI VIVIOB KOHTakTa 45° < a < 60°.
% [IpMeHUMBI I YVITIOB KOHTaKTa 60° < a < 75°.
*4 [IpMeHUMBI JUTE VIJIOB KOHTakTa 75° < a < 90°.

8.1.2 llogmmiHukM ¢ AByM4 WIHN 0oJiee pAIaMU POJINKOB

ba3oByr0 IMHAMUYECKYIO OCEBYIO PACUYETHYIO IPY30IIOABEMHOCTDL (C,) I POJIUKOBLIX YIIOPHBIX U
VIIOPHO-PAJINAJIbHBIX ITOAINMUITHUKOB C ABYMS WIKM 00JIee pAIaMU POJIUKOB, BOCIIPMHMMAIOIIMI HATPY3-
Ky B OOHOM HAalIPaBJICHUM, PACCYUTBIBAIOT II0 (pOpMYyIIE

7

Zi Lyt (2 Ly )2 Z, Len V2| 1
Co=(Zy Lye1 +Zy Lyer +1-oit Zy Len) { 1 el] =[ 2 62] +,,...,+{ L en] - U9
Cal Ca2 Can
PacueTHyto rpysonoabeMHOCTL C, 1, C.y, ... , C 1 JUIS PSANOB C KOJIMYECTBAMU POJIMKOB £y, £, ... ,
Z, , IMEWNX WINHBL Ly.1, Lyer, ... , Lyen, BBIUUCTAOT 110 (opmynam (17, 18) mwid ooHOPSIHBIX

ITOAIIITMNITHNKOB.

Ponnky u/mim 9acTh 0OIIETO YUCIIAa POJIUKOB, KOHTAKTUPYIOIIME ¢ OJHOM M TOM K€ ITOBEPXHOCTHIO
TOPOXKM KAYCHU YIIOPHOTO KOJIbLIA, CYMTAIOTCS IIPMHAIEKAIIMMY K OTHOMY PSIY.

8.1.3 KoMIUIeKXT IHOTIIUITHUKOB

8.1.3.1 basoBag oceBasg pacyeTHAasI IPy30II0JABEMHOCTD U1 ABYX WM 00JIee OAMHAKOBBIX POJINKO-
BBIX YIIOPHBIX OJMHAPHBIX ITOJIMUITHUKOB, CMOHTUPOBAHHBIX PSJIOM Ha OJHOM M TOM K€ Baly (ITapHBIN
VJIM KOMIUIEKTHBIM MOHTAX) TI0 CXEME «TaHIEM» TaK, YTO OHM paboTAOT KaK OOWH Y3€JI, €CJIM OHU TOYHO
M3TOTOBJIEHBL 1 CMOHTUPOBAHbBI C PABHOMEPHBIM PACIIPEACICHUEM HATPY3KM, PABHA YUCIIY ITOAIINUIITHUKOB
B CTEIIEHU // 9, YMHOXEHHOMY Ha 0a30BYI0 OCEBYIO pACUETHYIO IPY30IIOABEMHOCTD OMHOIO MOAIIUITHHKA.

3.1.3.2 Ecin 110 KOHCTPYKTUBHOMY UCIIOJTHEHUIO ITOMIIUITHUKOBBIN YV3€JI IIPEACTABIIIECT CODOM P,
OJMHAPHBIX ITOAIIUITHUKOB, KOTOPbIE 3aMEHAKOTCI HE3ABUCUMO APYI OT JApyra, TO YKa3aHUE, U3JT0XKEHHOE
B 8.1.3.1, K HUM HE IIPUMEHUMO.

8.2 JIunaMnuyecKas 3KBHBAJIEHTHAA OCeBas HArpy3Ka

JIMHAMMYECKYI0 3KBUBAIEHTHYIO OCEBYIO HATPY3KY (P,) U POJIMKOBBIX YIIOPHO-PAANAIBHBIX 1O/ -
IIUITHUKOB ¢ YyIJIIOM o # 90° IIpM IOCTOSHHOW pPaJgUaJIbHOM M OCEBOM HArpy3Kax pacCYUTHIBAKOT 110

popmyie
P, = XF. + YF,. (20)

3HaueHUS KO3(PPUIImeHTOB X 1 Y IJI POJIMKOBBIX YIIOPHO-PAIUAIBHBIX ITOAIMUITHUKOB IIPUBEACHBI
B Tabsmme 11.
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PouKoBEIE YIIOPHBIE ITOAIIUITHUKY € YITIOM o = 90" MOTYT BOCIIPMHUMATE TOJIBKO OCEBBIE HATPY3-
K1. DKBUBAJICHTHASA IUHAMMWYECKAsI OCeBas HArPy3Ka paBHA UL HUX

P=F, (21)

Tadonwuima 11 — 3HaveHUI KOSPPUNUESHTOB X U ¥ UIS POJIUKOBBIX YIIOPHO-PpaAUaIbHBIX HOANIMITHUKOB (o = 0°)

X Y X Y

Tun INOTIITHIIHH KA '

é <ée é g

£y £y
OnuHapHble o # 90° —* —* tg o 1.0 1.5 tg
HBoitasre o # 90° 1,5 tg 0,67 tg o 1,0 1,5 tg

S FEl _
OTtHoIIeHUC T < e He¢ MPUMECHUMO JUISI OANHAPHBIX HOAIIUITHUKOB.
I

8.3 ba30Bbli pacyeTHBINA pecypce
8.3.1 basoBbril pacuyeTHBIN pecype (Lqg) WISL POJMKOBBIX YIIOPHBIX U YIIOPHO-PAIUAJIbHBIX ITOM-
[IUTTHMKOB PaCcCYUTBIBAIOT 110 (popMyIIe

CHT% (22)

3nayenus C, n P, paccuutoiBaroT 110 ¢popmynam (18, 19, 20, 21).

MDopmyia (22) pecypca UCIOIB3YETCI TAKKE JUIA OLIEHKM pecypca IBYX WM 00jIee OMMHAPHDBIX POJIV -
KOBBIX VIIOPHBIX M YIIOPHO-PAAHAJIBLHDBIX IIOAIIUIITHUKOB, PadOTAKIINX KAK OJAWH Y3€JI B COOTBETCTBUU C
3.1.3. B aTOM ciydae pacdyeTHasa rpy30IoabeMHOCTD (C,) BBIMUCIAETCA I BCETO KOMIUIEKTA TTOMIINITHY -
KOB, 4 3KBUBAJIEHTHAA HaArpyska (FP,) BbIUUCIAETCA HA OCHOBE OOIIEN HATPY3KU, AEVCTBYIOIIEN HA KOM-
IiekT. Ilpy >TOM MCIIONB3YIOT 3HAYCHUS KOAPPULIMEHTOB X M Y UIS OOMHAPHBIX ITOAIIUITHUKOB,
IIPUBEACHHLBIX B 3.2.

8.3.2 @®opmyia (22) pecypca JaeT TOUYHBIE Pe3yIbTAThI pacuyeTa I IMUPOKOTO JUAIIaA30HA HATPY30K,
IEMCTBYIOIMX HA ITOAIMMITHUK. OJHAKO BeChbMa TSKEIasd HATPY3Ka MOXKET BbI3BATDH PE3KYIO KOHIIEHTPALINIO
HAIIPSCKEHUM B HEKOTOPOU YaCTH IUIOMIAAKN KOHTAKTa POJINKA ¢ TOPOKKOM KAUYCHUM.

[1osTOMY T1IOTPEOUTENN HTOJDKHBI KOHCYJIBTUPOBATHC ¢ M3TOTOBUTEIIEM OTHOCUTEIIBLHO ITPUMEHEHU
(bopMYyJIBI paCYeTHOIO pecypea B ciayvyasax, korga P, npesoiuaer 0,5 C,.

9 CKoppeKkTHPOBAHHBIN PACYETHLIA pecypc

9.1 Obmasa gacTb

B xayecTBe Kpurepusa padOTOCIIOCOOHOCTHU ITOAIMMITHUKA MCIIOJIb3VIOT 0Aa30BbIM PACUETHBIN PECYpC
(Lyg). D1OT pecypc coorBeTcTBYET 90 % HAHEXKHOCTH, IIPU 3TOM UMEETCA B BUAY, YTO UCIIOIL3YIOT OObIY-
HBI MaTeprajl, OOBIYHYIO TEXHOJOTHUIO IIPOU3BOACTBA Y OOBIYHBIC YVCIIOBUS SKCILIYATALIUM.

OOHaKo I MHOTMX BUIOB IIPUMEHEHUS XKEIATCIBHO BBIYMCIUTDL PECYPC I PA3INYHBIX YPOBHEM
HAIEKHOCTY YM/WIIM JUIA CIIEIMAJIBHBIX CBOMCTB IOMIIUITHUKOB M YCIOBUM SKCIUIYaTAllMM, KOTOPBIE OTIIM -
JArTCId OT OOBIYHBIX TaK, YTO MX BIUAHUE CICAYET IIPUHATH BO BHUMAaHUE.

CKOpPEKTUPOBAHHLIN pacdeTHLIN pecype (L,.), T.€. 0a30BbI PACYETHBIN PECYPC, CKOPPEKTUPOBAH-
HBIN U1 ypoBHS HajexXHOCTH (100 — n) % 1t 0coOBIX CBOMCTB HOAIIUITHUKOB M OCOOBIX AKCILTyaTalll-
OHHBIX YCIIOBUM, PACCYUTHIBAIOT 110 (POPMYIIE

Lya =4y ap a3 Lyy. (23)

3HaueHUA KOI(PpGULIEHTA, KOPPEKTUPYIOLLIETO PECYPC B 3aBUCUMOCTU OT HALEXKHOCTU (@) IIPUBELLE-
HBI B Taduue 12.

3HadYeHUA KO2POULIMEHTOB a,) U a3 PACCMOTPeHEL B 9.4 11 9.5.
3HauyeHusa L,y paccuuThiBaroT 110 (popmyiam (4, 12, 16, 22).
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lTadobnuma 12— 3HaueHUsa KodpPUIIMEHTA ¢y, KOPPEKTUPYIOILETO PECYPC B 3aBUCUMOCTU OT HAJIEXKHOCTH

HamexHocts, % L, ay
90 Lo, 1,00
93 Ls, 0,62
96 Ly, 0,33
97 L, 0,44
98 L, 0,33
99 L, 0,21

9.2 JonoaHeHue

[1py BBIOODPE THUITOpa3MeEpa IIOAIIUITHUKOB UL OIIPEACIICHHBIX YCIOBUM IIPUMEHEHMS CIICAYET IIOMMU -
MO 3aJaHHOTO pecypca YYUTBIBATh U Apyrue (PpaxTopsl, TaKUe KaK MAKCUMAJIbHO HOIIYCTUMBIE I€OMETPH -
YyeCcKre OTKIIOHEHUS ITOAIIUITHMKA ¥ MHUHHMAJIBHBIE TPEOOBAHUS K IIPOYHOCTHM M XECTKOCTU BAJIOB U
KOpITycoB. OCOOEHHO BHUMATEIILHBIM HAI0 OBITH IIPY IIPUMEHEHNY 3HAYCHUIM CKOPPEKTUPOBAHHOTO PAC-
YETHOI'O pecypca, 0a3sMpyroIlerocss Ha 3HAYEHUAX dy M d3, €CJIU OHU BbIre 1.

9.3 KosddunmeHr, KOPppeKTUPYIOLIMA pecypc B 3aBUCUMOCTH OT HANAEIKHOCTH (aq)

CTelleHb HAOAEXKHOCTH paccMoTpeHa B 3.2. CKOPPEKTUPOBAHHBIM PACUYECTHBIN PECYPC PACCUMUTHIBAIOT
1o (popmyze (23). 3HaueHMsI KO3 prureHTa, KOPPEKTUPYIOLIETO Pecype, (ay) IpUBeaeHDI B TabmuLe 12.

9.4 Kos(dpdpumuenr, KOppEeKTHPYIOIINA pecypC B 3aBUCHMOCTH OT CIENHAJBHBIX CBOMCTB NMOJIIMITHY-
Ka (a,)

9.4.1 llommmIitHUK 1IpHOOpeTaAcT CIIELIMAIBHBIC CBOMCTBA, YTO BBIPAXKACTCSI B U3MEHCHUM pecypcea,
Onaromaps HIPUMEHEHHWIO CIEUUAJIbHBIX MATEPHAJIOB M/WIM CIEIHUAJIBHBIX IIPOLIECCOB IIPOM3BOACTBA,
/M CHEIUAIBHON KOHCTPYKIIMM. Takue CIelMaJbHbIE CBOMCTBA JOJDKHBI VIUTBIBATHCS IIPH IIPYMEHE -
HUN KO2(PPULIMEHTA, KOPPEKTUPYIOLIETO pecype (a,).

MMmeromnuecst HaydHble JaHHDbIE HE II03BOJIIOT OIPEAESIUTDh 3aBUCUMOCTD MEXIY 3HAYEHUSIMU d, U
KOJIMYECTBEHHBIMHU XapPaKTEPUCTUKAMI MaTepraila WM, HAIIpUMED, T€OMETPUEN TOPOXKKU KAYCHUS I1O/-
IITHUKA. [loaTroMy 3HaYeHUS @, TOJKHBI 0a3MPOBATLCS HA PE3YJILTATAX JIADOPATOPHBIX M SKCIUTyaTaLIN -
OHHBIX JaHHBIX. CIIeI0BaTEILHO, 3HAYEHUS @ TOJDKHDBI YCTAHABIMBATHCA U3TOTOBUTENIEM ITOAIIUITHUKOB.

9.4.2 Hcronb3oBaHUE Pe3yJIbTATOB aHAJIM30B HOBLIX MApPOK CTAJIM HE ABIILMETCH JOCTATOYHBIM UL
YBEJINYEHUST 3HAYECHUN a, CBbILIE 1.

3HAYEHUSI a5 OOJIbIIE € AMHULBI IIPUMEHSIOTCS TOJILKO JUISL CTAJIEN ¢ OCOOEHHO HU3KUM COAEPXKAHNEM
HEMETAUIMYECKMX BKIIIOUEHUI WJIN 110 pe3yibTaTaM CIIeNHMaJIbHOTO aHam3a. Ho ecim n3-3a ITOHIKEHUS
TBEPIOCTH, B PE3YIIBTATE CIICHMAJIBHOU TEPMOOOPADOTKM, MOXHO OXMAATHh COKPAILIECHUA pecypca, TO 3TO
NOJDKHO YYUTBIBATHCS MU3TOTOBUTEIIEM IIPU BBIOOPE COOTBETCTBEHHO YMEHLIIEHHOTO 3HAYEHUS Q).

9.4.3 1lpu BuIOOpe 3HAYEHUN a5 TAKXKE HOJKHA YIYUTBIBATLCS CIIELIUAILHASL KOHCTPYKLIMSL, BIEKYILAS
34 COOOM YBEJIMUYECHME WIN YMEHBIIECHNUE OJHOPOIHOCTU HAIIPSKEHUI B 30HAX KOHTAKTA MEXKIY TEIIaMU Ka-
YeHUS 1 JOPOXKAMU KAUYCHUSI.

9.4.4 He caenyer noiyckarb TO, 9YTO IIPMMEHEHUE CIIELIMAJILHOIO MaTepyasa, IIpouecca IIpoOn3BO/I-
CTBA WJIM KOHCTPYKLIMM MOTYT KOMIIEHCUPOBATL HEAOCTATOK CMa3Ku. [1losTomMy BLIOOD 3HAUEHUN a5 OOIIL-
e €IMHULLI OOLIYHO HEXENATeIeH, eCIU KOIMPMULMEHT, YYUTBHIBAIOIUNA PEeXUM padOThl ay MEHBIE
eIMHUIIBI M3-3a HEJOCTATKA CMA3KMU.

9.5 Kosddunuenr, KOPpeKTUPYIOLIUNA Pecypc B 3aBUCUMOCTH OT YCIOBHH PadOTHI NOJIIUIHUKA (a3)

9.5.1 OCHOBHBIMU 3KCIDIYATALIMOHHBIMHY VCIOBUIMHU, IIPSIMO BIUSIOIIMMY Ha PeCcypc NOAIINITHMKA,
SIBJISIOTCA 3HAYEHUE U HaIlIpaBIeHNE HATPY3KM, UCIIOJIb3YEMbBIE IIPU BBIUUCIEHUM SKBUBAJIEHTHON HATPY3-
KM, pacCuuTaHHOU 110 popmyiaM (4, 10, 11, 14, 15, 20, 21). OTKIIOHEHUS OT OOBIMHOTO pACIIPEACICHM Ha-
IPY3KM paccMaTpUBAKTCSI BO BBOIHOM YacCTH.

DKCIUIYaTallMOHHBIE VCJIOBUS, KOTODBIE CJIEIyeT MIOIIOJHUTEJIBHO VYYUTBIBATL B JAaHHOM CIIV-
gae, — ATO COOTBETCTBUE CMA3KM (C YYETOM YAaCTOTHI BPAIIEHUS U ITOBBIIIEHHON TEMIIEPATyPhl), HAJTUYME
MHOPOJHBIX YACTHULL ¥ YCIIOBUM, BBI3BIBAIOIINX M3MEHEHNA CBOMCTB MaTepHaia (HaAIIpUMED BBICOKAS TEM-
[IepaTypa BBI3BIBACT CHIDKECHME TBEPIOCTH). BIMsaHMe 3THX YCIIOBUI HA PeCypPC IOMIMUITHMKA CIIEAYET YU -
TBIBATL IIPU BBEACHUU KO3(pdunueHra as.
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9.5.2 BrruuciieHne 06a30BOro pacyeTHOIO pecypca B JAHHOM CTAaHIAPTE OCHOBBIBAETCI HA TOM, YTO
CMa3Ka HOPMaJIbHAad, T.€. TOJIMHA MACISIHOM IUIEHKY B 30HAX KOHTAKTA TEJI0 KAYCHUA/TOPOXKKA KadeHUSI
paBHA WJIX HEMHOTO OOJIBIIE CYMMAPHOM IIEPOXOBATOCTY ITOBEPXHOCTEN KOHTAKTA.

Tawm, rae 310 TpeObOBaHNE BLITOIHAETCH, KOXPOULIMEHT ay = 1, eCciin n3-3a U3MEHEHUS, BEI3BAHHOIO
YCIIOBUSIMU 3KCIUIVATALIMM M CBOMCTB MaTepHrasa, He TpeOyeTCs ero JajJibHEeWIIee CHYDKCHUE.

9.5.3 YMeHbIlIeHNe 3HAYECHUN a; UMeEeT MEeCTO, HAIIPUMED, €CIIU BA3KOCTD CMAa3KU IIPU pabOYMX TEM -
reparypax Ui IAapUKOIIOAIIMIIHUKOB MeHble yeM 13 mMM2/c* wim 20 MM2/¢C U POIIUKOITOAIIATTHUKOB
1/MJIM KOTIa 9acTOTa BpAalllCHUS MCKIIIOYUTEIbHO HU3KAA (T.€. YMCIIO 0O00POTOB B MMHYTY, YMHOXEHHOE Ha
Dy, MEHbIIIE 10000).

3HAUYeHUSA a5 O0JIbIEe, YeM €AMHULA, MOTYT OLITH IPUHSATEI TOJILKO TOTOA, KOTIA YCIOBUS CMAa3KM Ha-
CTOJIBKO OJIATOIIPUATHDBI, UTO BEPOATHOCTDL BBIXOAA U3 CTPOM, BBI3BAHHAA ITOBPEKICHUEM IIOBEPXHOCTH,
3HAYUTEIJIILHO CHIKAECTCH.

M 3roTOBUTEIN TTOAIMUIIHUKOB JOJIKHBI JATh PEKOMEHIAIIMU OTHOCUTEIILHO COOTBETCTBEHHDBIX 3HA-
YEeHUU KO3(pDULIUEHTA a3, KOTOPBIE HEOOXOAMMO UCIIOIBL30BATh IIPU BBIYUCICHUU CKOPPEKTUPOBAHHOIO
PACYETHOTO PECYpPCa, paCCUMTAHHOrO 110 popMmyie (23).

*1 MmM2/c = 1 const.
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ITPAJIOXEHHUE A
(0043aTEILHOC )

JlonoHUTEIbHBIE TPEOOBAHNSA, OTPAXKAIOIINE NOTPEOHOCTH IKOHOMUKH CTPAHBI

1 Pacuer mo MCO 281—89Y obecrieunBaeT I CTAaHAAPTHBIX ITOAINUITHUKOB OIIPEACICHUIEC HAMMEHBIITUX 3HAYC-

HU 0a30BOM IUHAMUYCCKON I'PY30IIOIABEMHOCTH.

2 Wa3aroroBuTenns HA OCHOBE ITPOBCACHNMA pa60T ITO COBCPIICHCTBOBAHNIIO KOHCTPYKIINU ITOJAINMAIITHUKOB, IIPHUMC-
HACMBIX MATCPHUATOB 1M1 TCXHOJIOI'MHU ITPOU3IBOIACTBA ITOCHC COOTBCTCTBYIOIIIX MCIBITAHUN MOXKET YCTAHABIAMBATL U I'd-

PAHTUPOBATL 3HAYCHUM 0azoBOu ﬂHHﬁMH‘I@CKOﬁ I'py30IIOABECMHOCTHM, IIPCBLIINAKOINNE 3HAYCHMMA, ITOJIVACHHLBIC IIO

pacyeTy, IIPUBCACHHOMY B HACTOSIICM CTaHIapTE.

3 Ilpm HaM4MK B cTaHAApPTE HA COOTBETCTBYIOIIWIL TUIL 1 pa3zMep IO I
eMy CTaHIapTy, U3rOTOBUTCID JIOJI-

JOIIOJBEMHOCTH, IIPCBLINAKINCIO SFHAYCHUC, ITOJIYUCHHOC PACUHCTOM 110 HACTOA]

HUKd SHAYCHIH I[HHELMHT{’SCK()ﬁ rpy-

KCH I'dpdaHTUPOBATL YKA3dHHOC B CTAHIAPTC 0oJIce BBICOKOE 3HAYCHUL.
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