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OKCTY 4303

HAara ssepenus 01.07.89

B Hacrosimiux pekoMeHJalHsX CTaHAApTH30BAHH OOIIHE MOJOXKe-
HHS1 pacueTa Ha NPOYHOCTb BAJIOB M OCeH MPH CTATHYECKHX H IHKJIHYE-
CKHX Harpy3kKax, HaJJMUUH HJIM OTCYTCTBHU KOHUEHTPAUHH HATPSIKEHUH
C y4eToM 3aJaHHOH BEepPOSITHOCTH pa3pylieHHss H MacumrtabHoro ¢ak-
Topa.

PekoMeHaauuu pacnpocTpaHsIOTCsS Ha CTaJibHbie BaJbl H OCH, HOJ-
BEpraeMblé TepMHYECKOH, TeDPMOXHMHuecKodl o6paboTkaM H (HJH) MO-
BEDXHOCTHOMY YNPOYHEHHIO U NpEAHa3HAuYeHH AJA pabOOTHHKOB Ha-
YUHO-HCCJEAOBATENbCKHX HMHCTUTYTOB, KOHCTPYKTOPCKHX OIOpO H 3a-
BOACKHX JabopaTopui, 3aHHMAIOLUUXCH HX NMPOEKTHPOBAHHEM H pac-
YeTaMH Ha IIPOYHOCTD.

1. OBUIME NMONOXEHUA

1.1. B pange cnpaBouHHKOB, y4eOHUKOB H yueOHBIX MocoGuil pacyer
Ha CONPOTHUBJICHHE YCTAJIOCTH BaJIOB U OCEd pEKOMEHAyeTCs IpPOH3BO-
AATh B NPEAMNOJOXKEHHH pPEryJspHOCTH peXHMa HarpyxeHusa mo ¢op-
Mysam CepeHcena — KuHacoLIBHJIH.

B Basax ¥ ocsAX peryJsipHble HaNpsiXKeHHs!, KaK NPaBHJIO, He BCTpe-
YaloTcs.

B cBsi3H ¢ 3THM OCHOBHOE BHHMaHHE yIEJEHO METoLaM pacyeTa Ba-
JIOB H OCE€H Ha CONPOTHBJIEHHE YCTaJOCTH NPH HEPEryJsipHOM Harpyxke-
HHH, B 4aCTHOCTH IIPH CJYy4adHOM H OJI0OUHOM.

MeToabl OCHOBAHBEI Ha CBEJEHHH CJAYYANHOTO HArpyXeHHSI K OJI0Y-
HOMY NyT€M cXeMaTH3alHH CJAYYaHHBIX NPOLECCOB MO METOAAM IOJI-
HbIX LHUKJIOB HJIH AOXKJAS U NPHBEACHHH AaAMIVIUTYJ acCHMMETPHUYHBIX

LIIHKJOB K 3KBHBAJIEHTHHIM AaMIUVIHTyAaM CHMMETDHYHOrO LHKJIA T10
['OCT 25.101.

© WsparensctBo craHpaprtos, 1989
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HakonjeHne ycTajIOCTHBIX TMOBpeXJAeHUH npuH OGJOYHOM HarpymxKe-
HAH YYHTHIBaercd NyTeM NPHMEHEHUSI KOPPEeKTHPOBAHHOH JIMHEAHOU
runote3snl cymmupoBanua (2). Kak mokasaHo B page pabor nyrteM
060011eHHsT MHOrOYHUCJEHHBIX 3SKCIEpHMEHTAAbHBLIX HaHHKIX, OMyOJIH-
KOBaHHBIX B MHDOBOH JHTepaType, KOppeKTHpDOBaHHAsA FHNOTe3a JaeT
B CTaTHCTHYECKOM CMBICJe CyllecTBeHHO 06oJiee TOYHHE pe3y/bTaThl B
OUEHKE J[OJTrOBEYHOCTH, UeM JUuHeHHas runoresa 0e3 KOPPeKTHDPOBKH
(1, 2, 5).

PacueTtHass oueHKa MeAMaHHBIX 3HAYEHHH U KO3d(PHUNEHTOB Ba-
PHallHH TpeJNesioB BLIHOCJHBOCTH BaJIOB H OCEH OCYLIECTBJASAETCA MO

[TOCT 25.504.

OcHOBHOe BHMMAaHHE B HACTOALIUX PEKOMEHAALHAX YAeJeHO Me-
Tolam pacuera PyHKUHH pacnpeneneHus poaroseuHoctu (PPJL) Ba-
JIOB M OCeH, nmpeACTaBJAAIOIHX COO0H 3aBHCHMOCTb BEpOSITHOCTH pas-
pylieHuss ot HapaboTkKH (AQJArOBEYHOCTH) B YCJOBHSIX SKCIJIyaTallHH.
IOTH PYHKIHH SABJASIOTCA OCHOBHOH XapaKTEPHCTHKONH HAaXEXKHOCTH H
JOJITOBEYHOCTH AETaJied, ONpeneAloT MeJHaHHBEE B raMma-npoleHT-
Hble pecypchbi, 3ajaBaeMble B TEXHHUECKUX YCJOBUAX HA NPOEKTHPYE-
My MawuHy. Pacuér ®PJl Ha cTrafiuH NpOEKTHPOBAHHA H AOBOJKH
ONBITHOrO 3K3eMIJisipa MAlUHHB IO3BOJsIeT OLUEHUTb YIAOBJETBOpEHHE
TpeOOBaHHKA 1O HAAEXHOCTH, HAHTH ONTHMAJIbHBIE KOHCTPYKTHBHO-
TeXHOJIOTHYECKHE pelLIeHUdA, INOJYUYUTh HCXOAHBLIE RaHHBIE AJs pacye-
Ta o0b€Ma BbLINyCKa 3aMacHBIX YacTed W pellarb JApyrue mnpakTHue-
ckue 3agauu. Pacuer PPJl ocymecTBasieTcss BEpOATHOCTHHIMH METO/a-
MH, paspaborandpiMu B MMALI AH CCCP (2), u3oXeHHbHIMH B Mé-
Tonuueckux ykasanusx PJl 50—607 T'occrangapra CCCP.

H3no0xenHble BEpOATHOCTHHIE METOJAbI pacueTa YCTaJOCTHOH MdOJI-
rOBEUHOCTH HCHOJIL3YIOTCH B psije oTpacJjged MaUIMHOCTPOeHHs, a TakK-
K€ IMOJAYYHJAH oTpaxKeHHe B MHOrOUYHUCJAEHHOH CIpaBOYHOH, MOHOrpa-
¢puyeckol n yue6HOH JauTeparype. OnblT NPOMBILIJIEHHOIO TPHMEHEHHS
3THX METOHOB MoKa3aJsa HX 3(P(PEeKTHUBHOCTb H NPOrpecCHBHOCTb.

[Ipumep 1( npuioxeHnue 9) nokasnpiBaeT, KaK ¢ NMOMOILIbIO 3THX Me-
TOAOB MOXET ObITh OlleHEeH 3P(PEKT OT NPUMEHEHHUS TeX HJH HHBIX KOH-
CTPYKTHBHO-TE€XHOJOTHYECKHX MEPONPHATHH B CMBICJE MNOBHLILUIECHHUA
HAaXEeXXHOCTH H AOJroB€UHOCTH JeraJsel. Tak, MeIHaHHAas MOJIrOBEY-

HOCTb BaJsia ¢ NPsAMOOOYHBIMH WINHLAMH cocraBaser L=25 roaa, a
NOJrOBEYHOCTb, COOTBETCTBYIOUIAas BepoSATHOCTH paspymenus 10 %
(ramMa-npouentHass poJrosedHoctb Ly npu y=909%) L, =1 rog,
(xkpuBas 1, uepr. 10), 4TO sIBHO HexocTaTOuHO. BBEegeHHEe 3BO/IbBEHTHHX

mauy,  (KpuBas 2) mosmmaer L no 10 jer (r. e. B 4 paza), a Ly RO
3,5 ser (T. e. B 3,0 pa3a). BeeneHue HONOJHHTENbHOH OOKATKH ILJIHIL
NOBHILIAET MEAHAHHBLIM PEeCypC HeOorpaHHYEHHO, a raMMa-NpoleHTHHIA
pecypc L, no 15 Jer, To ecTb B 15 pas mo cpaBHEHHIO C HCXOXHBIM Ba-
PHAHTOM.
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Tagum o6pa3oM pacyeThl NMOKa3ajy, 4YTO BBeJAEHHE 2 HeLOPOrocTos-
{[HX MEPONPHATHN: 3aMeHa NPAMOOOUYHBIX UIJIHI 3BOJbBEHTHbIMH H
HaKJien MOBEPXHOCTH HAaKaTKOH INPHBOAHUT K PE3KOMY MOBHIIEHHIO Ha-
JEXHOCTH M JOJroBeuyHOCTH. TakK KakK IpH 3TOM IOJYy4yaloTCAd KOJHUe-
CTBEHHHIE OII€HKH JO0JroBeYHOCTH [0 NnapaMmeTpy BEpOATHOCTH pa3spy-
IIeHHUSA, TO 3TO MO3BOJIUT AaTh TE€XHHKO-9KOHOMHYECKHE OIEHKH IlieJie-
CO0O6pAa3HOCTH TNPHUMEHEHHS pPas3JHYHBIX KOHCTPYKTHBHO-TE€XHOJIOTH-
yeCKux Mepoupuatui., TouHoctTh pacuera PPJ 3asucur or odbeMa
HCXOAHOH 3KCNepHMeHTaJbHOH HHPopmauuu. ONbIT NIpHUMEHEHUS 3THX
METOJ0B B NMPOMBIILJIEHHOCTH I10Ka3BIBA€T, YTO NpU UCHOOJb3yeMBIX B
Hacrosiulee BpeMss o0beMax 3KCNepHMeHTaJbHOH HHpoOpManuy Mo Ha-
TPYXeHHOCTH H IpouHOCTH pacuerHeie PPJl HaxomsiTcs B YAOBJIETBO-
PHUTEJbHOM COOTBETCTBHH ¢ sMnupuuecKuMu PP/l ga#iaeHHBIMH DO
CTATHCTHYECKUM JAaHHBIM 00 0TKAa3aX B 2KCIJAVaTallHH.

B caydae OrpaHW4eHHOro KOJHUeCTBA 3SKCHEPUMEHTAJBLHOW UH-
(popMalyKi pacyer BaJioOB U OCEH HAa CONPOTHBJIEHHE YCTAJOCTH MOKET
OBITb BHINOJHEH IO Ko3(p(dHUHeHTaM 3amaca NPOYHOCTH C HCMOJL3O-
BAaHUCM NOHATHH 3KBUBAaJIEHTHBIX HaNpsikeHH# (pasn. 3).

1.2. Tepmunbl 1 0o603HaueHHsA, NPHMEHSAEMbie B METOJAHYECKHX YKa-
3aHUSAX:

OTHOCSILHECS] K FeOMEeTPHH ¥ KHHeMAaTHKe 3y0uarelx mnepefay —
no 'OCT 16330, I'OCT 16331, I'OCT 19325, TOCT 18498,
OTHOCSII{HEeCcHd K npouyHocTHbIM pacueram — 1o I'OCT 21354, 'OCT

23207, T'OCT 25.502, TOCT 25.504, 'OCT 25.101, TOCT 25.507, P/1,
50—607, MP 206.

IlepeyeHp ocHOBHbIX 0003HaU€HHH, NMPHMEHAEMBIX B METOJNHUECKHX
YKa3aHHAX, NPpUBENEH B NPUJOXKEHNH 1.

1.3. Cunbl, J[AeHCTBYIOLIWE HA BaJibl H OCH, MPH COCTABJEHHH Dac:
YeTHBLIX CXeM MOJAPa3AensloT Ha:

CHUJIBI, MEHSIOUIHEe MNMOJIOXKEHHEe OTHOCHTEJbHO Baja HJIH OCH H BbHI-
3bIBalOINHE B BOJIOKHAX 3HAKOINEepeMEeHHbIe HANpSAXKeHHs;

CHJIBI, HE MEHAIUHe T0JIOKEeHHe OTHOCHTEJNbHO BaJia HJIU OCH,

T. €. Bpaulawuiyuecss BMECTe C BaJOM HJH OCbI0 H BBHI3HIBAIOIIHE B BO-
JIOKHAaX NMOCTOSIHHBIE IO 3HAKY HaNpsiKeHus.

DopMyabl aJs onpelesieHHs YCHAMH, AeACTBYIOUIHX HA BaJbl H
OCH CO CTOPOHHI 3yOuaThiX KoJsiec, IpUBeJEeHH B Ta0J1. 2.

1.4. XapakTepHCTHKH CONPOTHBJIEHHA YCTAaJOCTH BaJloB H ocel

onpegenstorcss no 'OCT 25.504 u MeTonzHYeCKHM peKOMeHJIalusAM
MP 206.

1.50. JKcnepuMeHTaJbHOE  ONpelejieHHe XapaKTepPHCTHK COIpO-

THBJIEHHS yCTaJOCTH JabopartopHeIXx 06pas3uoB, MogeNeHd H HaTyPHBIX
BaJioB u ocern — no 'OCT 25502 u T'OCT 25 507.

1.6. CratuctHueckasg o6pabGoTka AaHHBIX H3MEPEHHH 3KCIJyaTalH-

OHHOY HATrpyKE€HHOCTH BAaJIOB U OCEH W NPEACTABJEHHS DPe3YyJbTATOB —
nmo 'OCT 25.101, MP 75, MP 55.
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1.7. Pacuer ycTaJOCTHOH AOJIrOBEYHOCTH B&JOB H OCeH Mo mapa-
METPY BEpPOSITHOCTH paspylleHHS — II0 METOAHYECKHM VKa3aHHSIM
P 50—607.

1.8. Ilepen mpoBeneHHEM pacyeTa NPOYHOCTH BAAOB H ocel HeOO-
XOAHUMO:

BHIMOJIHHTb YePTEX BaJa UJAH OCH C CONpSAraeMblMH HAETaJSIMH;

pa3buTe BaJ HJH OCb HAa CTYIEHH C Pa3jJUYHOM TreoMeTpHYeCKOH
XapaKTEpUCTUKOM TIONepEeUHBbIX CEYEHHH, rpaHulbl CTyueded obOo3Ha-
YHUTh apabCKuMu UHPpaMH N0 BO3pACTAHUIO CJIeBa HANPaBo;

MPOCTABUThL JIHHEHHBIE padMepbl JJHH CTyNEeHeHd BaJia HJAH OCH, HX
AUAMETPOB, 2 TAaK¥Xe pPacCTOAHHH MeXIy CHJaMH, NeHCTBYIOIUHMH Ha
BaJ HJIH OCb C YYE€TOM YCTAHOBOYHBIX 0a3 MOALIHNHHMKOB, oOlpejenade-
MBIX 110 NPHJAOXKEHHIO J;

IPOCTABHThL MOJS JONYCKOB BaJa HJH OCH, IepexoJHble paJuyCh H
HX JONYCKH MEXAY CTYNEeHSAMH BaJjia WIH OCH, a TaK¥XKe ApYyrue reoMmer-
PHYECKHE napaMeTpbl HCTOUHMKOB KOHUEHTpAaUHUU HANpPSXKEeHUH.

1.9. 'eoMerpHueckue xapakTepHCTHKH MONepeyHbIX CeYEeHHUHA ompe-
penaslores no ¢gopMyaam n. 2.6 u tabJa. 5, 6 npunoxenus 4.

1.10. MeToabl KOHCTPYKTHBHOIO YIPOYHEHHSI BaJia HJHU OCH B MecC-
Tax NOCaJKH MOALIKHIIHUKOB NPHBEAEHL! B NPUJJOXKEHUH O.

1.11. Koadpdpuuuentol K, BJIHSIHHS TEXHOJOTHUYECKHX METOIOB IIO-
BEPXHOCTHOIO YIOPOYHEHHS HA MNpenesibl BHIHOCAMUBOCTH TNpPHBEJEHH B
NpHJAOXKEHUH 6.

1.12. 9dpdekTuBHBe KO3¢(pIHIHEHTH KOHIEHTpPAIHH HaNpsXKeHHH
Ko , Kt 145 BajOB H oce#l NpUBEAEHBl B NPHJIOKEHHH 7.

1.13. Tabauma (GyHKUMH HOPMAJbHOTO pacnpejesieHHs] NMPHBEJICHA
B NIPHJIOXKEHHH 8.

1.14. [IpumMeprl pacuera npuBeJeHbl B MPHJIOXKEHHH 9.

2. PACHET HA CTATUHECKYIO MPOYHOCTH

2.1. CtaTHueCKyl0 MNpOYHOCThL PACCUHTHIBAIOT MO MaKCHMAaJbHLIM
BHEIIHHM Harpys3kKaM, JAeHCTBYIOIIHM Ha BaJ HJIH OCb — KDPYTSILIEMY
MOMEHTY [ nhax (B CJyuae Bana), COCPeJOTOUYEHHBIM H pachnpeneeHHHM
CHJIaM, u3rubarluM MOMeHTaM (B cJydae Baja H OCH).

2.2. MakcuMaJbHBId MOMEHT T may 32 CPOK CJYKOBI ONpEenensioT C
y4eToM crneuu(pUKH MAWHHB (10 MOMEHTY ORPOKHALIBAHHSI 3JEKTPO-
ABHrare/isi, 1o nNpelejbHOMY MOMEHTY NPH HAJHYHU NPEeJOXpPaHHTEJIb-
HBIX 2JIEMEHTOB, C YYE€TOM HHEPLUHUOHHBIX MOMEHTOB IIPH BHE3amHOM
TOPMOXEHHH 06€e3 NpeAoXpaHUTEJbHEIX 3JIeMEHTOB H T. I1.).

HJis1 BHISIBJIGHUS MAKCHMAJBHOrO 3a CPOK CJAYXKOB KPYTSAIIEro U B3-
rubaiminero MOMEHTOB cCJelyeT BBLINOJHHTb 4HAJNH3 PEeXHMOB paboThl
MAalIHHH, y3Jia HJIH ACTaJIH, peXKHMOB HArpyKeHusl Ce4yeHHH BaJia HJIH
OCH ¥ BHIOpaThb pacueTHhIE peXXHMbl H pacueTHbIe CeUeHus.

2.3. OnopHble peakUHH ONpeIeNAIOT B ABYX B3aHMHO NePUEHAUKY-

JAPHHIX MJIOCKOCTSAX OTAGNBHO OT CHJ, MeHAWHX Ry, Ry H He MeHs-
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omHx R}, R} mooxeiie OTHOCHTE/IbIO Bajla, C yieTOM BCeX CHJI H

MOMEHTOB, JAeHCTBYIOIHUX Ha BaJ.

2.4. Onpe1eJasiOT MakCHMaJbHble OCeBble CHJbl [ ax PACTANKEHHSA
(ckaTtusi), AEHUCTBYIOIMEe B paccMaTpHBAaeMblX MONEPEYHBIX CEYEHUSX
BaJa, COOTBETCTBYIOWIHE T 1 ax.

25.0Onpegenenune H3rubamwuuXx H KPYyTSAUHX MO-
MEHTOB H NOCTpPOEHHE 3MI0P

2.5.1. Onpenensilor cocTaBasiiollie H3rHOAIOIHX MOMEHTOB OT-

IeJbHO OT CHJ, MeHSIoIUX My , My; W He MeHAIOWHX M; mnoJoxeHHe
OTHOCHTEJIbHO BaJia, B IJIOCKOCTAX 20X H yoX ANl CeYeHHH, B KOTOPHIX
IPHJ/I0KEHBl COCPENOTOUCHHBIE CHJIbI (BHeI.I.[HHe CHJIB H OTOPHbLIE peakK-
IIMH) U B MeCTax H3MEHEHUH CeuyeHHH BaJia, a TaKXe cyMM.aprm MO-

MeHT M; OT cuJ, He MEHSIOUIHX MOJIOXKeHHE OTHOCHTEJbHO BaJja
(och x coBIagaeT C OChIO BaJia HJH OCH, OCH Y H 2 JIeXaT B IIJIOCKOCTH,
neprneHIuKyJJAPHOH K OCH BaJia).

2.5.2. Onpenensitorcs usrubarmimue MoMmMeHTHT M™ u M”™ cnpaBa u
CJieBa OT CCUEHHA B MECTax IPHJOXKEHHs] OCEBBIX CHJI, CMEIICHHbIX OT-
HOCHTEJIbHO OCH BaJa.

M
2.5.3. CymmapHble uarubaruge MoMeHnTel M; OT CHJ, MEHSIOLIHX
[MOJIOKE€HHEe OTHOCHTEJIbHO BaJa, onpenaesior o gpopmyJe

=V (My)* (M)’

rie [ — HHIAEKC ceuyeHus.

2.5.4. MakcuMasapHble usrubamoline MoMeHThl My, .x; ONpenessitoT
10 popmy.ae

Mmax:; — MT_I'"MT

2.5.5. Ctposres smopsl usrubapiiux MOMeHTOB M“ u M" pas-
JeJIbHO MJIS CHJ MEHSIOUUX U He MEeHSIOUIUX MOJOXKEeHHE OTHOCHTE/b-
HO BaJa.

2.5.6. CtposiTcsi 30I0PHl pe3yJAbTHPYIOIUHX H3THOAMIOIIHX MOMEHTOB
nyTeM apUPMETHUYECKOro CYMMHpPOBAHHSI OPJAHHAT 3MIOp AJS CHJ, Me-
HAUIHX U He MEHAIOUIHX NMOJIOXeHHe OTHOCHTEJAbHO BaJa.

2.5.7. CTPOHUTCS 3MI0Opa KPYTALLET0O MOMEHTA I max -

2.5.7.1. B IUNMOHOYHOM COeIHHEHHMH 3a TOUKY MNPHJOKEHHUS CHJH,
CcO3Jawlel KPyTAlUA MOMEHT, IpDHHHMaeTCsd ceépeiHHa MHHHMAaJbHOH
JJIHHBI TVIOLAAKH KOHTAKTa WINOHKH C CONpAraeMbIMH I€TaJsIMHU.

2.5.7.2. B muniuueBoM coeIHHEHHH 3a TOUKY NPHJIOXKEHHS KPYTAILLIEro
MOMeHTa MNPHHHMAETCHd cepeauHa MAJHHBI IJIOLIAAH KOHTAKTa CONps-
raeMelx geraseiu. Ecau miuHa KoHTaktra OOJBIIE JQHaMeTpa BNAAUH
LUIJIULEB, TO 3MI0pa KPYTAIIEro MOMEHTa NPHUHHUMAETCd MO 3aKOHY Tpé-
yroJbHHKA C BEPUIMHOH Yy Kpas LIJIHIEB.

2.6. I'eoMeTpnyeckne XapaKTEpPUCTHKH  [OINEPEYHOro  CeYeHHA:

MOMEHT COINPOTHRJIEHHUSA NpHu u3rnbe W, ,

MOMEHT CONPOTHUBJIEHUSA NPH KpyueHUHn Wi,

2 3ak. 2760
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NJONIab NONEPeyHoro ceueHusi A — BBIYHCAAIOTCA O HETTO-ceye-
HHIO o dopMyJIaM:
IJIA BAJIOB C OJHOH IINMOHOYHOH KaHAaBKOMH

rd® bh ., =d3  bh(2d—R)? | . =d®  bh(2d—h)* |
A= — 3 Wui=gp— —g i Ve=— 16d (1)
JJisi BaJOB C ABYMS NPOTHBONOJIOXKHBLIMH IUNOHOUHBEIMH KaHaBKaMu
nd?2 vy md3 bh(2d—h)2 ~nd3 bh(2d—h)?
A= — —bh; Wy=p5 — 8d » W=~ — g (1)
IJiST BaJioB ¢ NPAMOOOYHBIMH IIJIHIIAMHU
2 D—d
A=+ bz ——;
_ aD*—bz(D—d)(D+d)?  wD*—bz(D—d)(D+d)?
WVim——5p 5 W p IS

Hns BajsoB C 3BOJILBEHTHBIMH WIJIHIAMH H AJi BaJa-lIECTepHH B
CEYeHHH MO 3yObAM reoOMeTpHUECKHEe XapaKTePHUCTHKH MONEPEUYHOro ce-
9€HHs AaHH B Ta0J. 1 U 2 npunoxenus 4.

=Dd
st BaNOB ¢ TPEYrONBHEIMU UVIHUAMH A =—— ;

Wu="gr [ 1 5 (1 =5 )1+ ) | W= 1 =51 -

51+ ) ]
-~ +m) |- (3)
3Aech b — IIUpHHA IINOHKHA UJIH LIJIKLA;
2 — YHCJO LIAHIL;
h -— BBICOTA LUNOHKH:
D, d — HapyXHBIH ¥ BHYTPEHHHH AHaMeTPhl LLJIHLEBOro BaJja;

d — puaMeTp BaJja CO IUNOHOYHHEIM INa30oM.
Haa BasoB aiuaMeTpoM d ¢ MONEPEUHHIM OTBEPCTHEM IHAMETPOM @

=X ad; W= 1-152) s w=1( 109 %) . (4)

2.7. HopMaJsibHOe 0 ; U KacaTejbHOE T; HaNpsaXeHHA B pacCMaTpH-
BAE€MOM i CeUYeHHHU BaJa oNnpeaesanT no gopmysaam

G = f_‘ﬁmaxf; I Fmaxi , (5)
ui Ai
e Tmaxi

2.8. HacrHple 3anacel MPOYHOCTH O HOPMAJIBHBIM 7irs, H KacaTesb?®
HHM 7ipr, HaNpsKCHHSAM ONpelessioT 1o (popMyiaM

Or . Ty
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Ilpenensr TtexyuyecTu MaTepHallia 6y H Tr ONpELENAIOTCS HA CTaH-
NapTHbIX o6pasuax, BLIpE3aHHHX H3 3arOTOBOK TAaKOro Xe AHaMerpa,
YTO H y PaCCUHTLIBAEMOro Baja HJU OCH. Eciau npepesn TekyuecTH ofl-

penensierci Ha o0pasiuax, BbIPe3aHHBHIX K43 TNPYTKOB JHaMETPOM

10—20 MM (0603HaueHHHHA Or ), TO PACUETHHH NpeAe] TEKYYECTH Oy
JJIs MaTepHaJia Bajla MJH OCH AHaMeTpoM d uaxogurcd mo ¢dopmyJie

o.= K,0_, (8)
rae AJid JJerHpOBaHHBIX CTaJeH
K,=1-0,21g5 anst d<150 mu; (9)

K,=0,74 pna d>150 mwm;

Ki=1 an4 yraepoAucThiX CTajen.

2.9. O6mu# KoadpuuueHT 3amaca NPOYHOCTH MO MpeJesy TeKyuecTH
Ny IpH COBMECTHOM JE€HCTBUU HOPMAJIBHHIX H KacaTeJbHHIX Hanpsxe-
HHH onpeje/sieTcda no gopmyJe

nTD’ nT'l:
9 2
V nl+nl,

Hanuass ¢opMy/aa COOTBETCTBYET pacyeTy IO THIOTe3e NPOYHOCTH
MaKCHMAaJbHEIX KacaTeJbHEIX HalpsKeHUuH.

2.10. CraTHueckass NpPOYHOCTb CUHTAETCs obecneyeHHOH, ecJH

L= (10)

My 2> 7],

rae [ny] — MHHHMAaJbBHO JONYCTHMOE 3Hauegue obilero K03 PHIHEH-
Ta 3anaca Io npejeny TeKy4ecTH.

3HayeHue [pn.r] IpHHUMAaeETCs B gHamnasone [n,.|=1,3—2,0 B 3a-
BUCHMOCTH OT OTBETCTBEHHOCTH KOHCTPYKUMH M TNOCJEICTBHH paspy-
LUeHUs] BaJia, OT NPHUHATOH TOYHOCTH ONpEJeJqeHHs Harpys3oK H Hanps-
2KE€HHH, OT YPOBHSA TEXHOJOIrHH HU3TCOTOBJIEHHSI H KOHTPOJS, OT OJHOPO/I -
HOCTH ¥ CTaOHJBHOCTH CBOHCTB MaTepHajia M oT APYrHx akTopoB.
HopmaruBHoe 3HaueHue [n;] ycraHaB/HBaeTcs Ha OCHOBE OMbITA pac-
yeToB U HaOJIIOJEHHH 3a NOBEeJEHHEM MALUIMHBEL B 3KCIJYyaTalHd C yue-
TOM OTMEYeHHBIX ()aKTOpPOB B HOPMATHBHHIX NOKYMEHTAax OTPAaCJH HJH
NpeANpUATHSA TNPHMEHHTEJbHO K ONpPENeJE€HHHIM THIAaM MAaIUHH H Je-
TalleH.

3. PACYET HA CONPOTMBJIIEHMUE YCTANOCTH

o

3.1. OnpepnesieHue pacueTHHX XapaKTEpPHCTHK
CONPOTHBJCHHSA yCTAaJOCTH BAaJOB H OCeH

BenvuuHb npexesoB BHIHOCJAUBOCTH BAaJIOB H OCEH B ONAaCHHX cede-
HHsAX onpeAeasioT B coorBercTBuu ¢ I'OCT 25,504 mo ¢opmyaam:

2#



C. 8 P 50—-83—88

g

— —1 . —_— -E__l

G_IJ_[: K y T_..‘[JI: K ’ (1 l )

rae o—1=K,0_;; T a=K;T1-1; (12)
O-1, T—1 -— MEIAHAHHbBIEC 3HAYE€HHA MNpPpeciaeJJOB BbIHOC/JHBOCTH MaAaTe-

pHaJna, omnpeaeneHHole Ha JaabopaTopHbIX obpaslax,.
H3rOTOBJIEHHBIX U3 NMPYTKOB auaMmerpoMm 10—20 mwm;

O_4 , T MEIHAaHHbBIC 3HA4Ye€HHa MNpenaesoB BBIHOCJIHUBOCTH Marte-

pHaJia, onpegejNeHHble Ha JaadbopaTopHuX obpasiiax,
HU3rOTOBJIEHHBIX H3 3aroTOBOK TaKHX Xe NOoMepeuyHbIX

CEUEHHH, UTO U ¥ paACCUHTHIBAEMOH AETAJIH;
Ky — onpegnenserca no gpopmyne (9). o

IIpu orcyTcTBHH 3KCIE€pPHMEHTAJIbHEIX JAaHHBIX 3HAUYEHHUS O-1 U T—1
OPHEHTHPOBOYHO OIMNpeneNsaioT CAeAYIOIUMH COOTHOIHEHHSIMU:

g_,=(0,55— 0,00010,)0,;

T1=(0,5+0,6) 0 , (13)

rae s, B Mlla.

K. 1 - K. 1 1
(e el e 0

3HaueHHs1 KO3 (PHULHEHTOB BJHSIHHA KauecTBa o6paboTKH MOBeEpX-

HOCTH ONpEeAesIoT N0 PopMyJiaM:
npH H3ruode

Kr, = ——2B9__|_0,22-(lgs>- —1)lgRz mpnt Rz>1 wxw;  (15)

O_1(Rz<l)

Kr, =1 npu Rzl MM

MPH KPYUEHHH
Kr. =0,575Kp, +0,425. (16)

3HaueHHs1 KO3(PPUUHEHTOB BJUSAHHA NOBEPXHOCTHOTO VIPOYHEHHSA

OolleHHBaloTCs no tabua. 8—10 npunoxkenus 6.
Jlsist BajioB ¢ reOMeTpHUeCKMMH HCTOUHHKAMH KOHIEHTpaluH Ha-

NpAXKEHHH (KaHaBKH, NepexoJ OT OJHOro CeueHHs K APYroMy Mo raJ-
TeJIM, OTBEpPCTHA H T. .) oTHomeHHss Ko /K, , , Xxapakrepusymouue

BJIUSIHHE KOHLEHTpALHH HaNpsXeHHH U MacmrtabHoro paxkrtopa, onpex

aessor mo FOCT 25.504.
IJ1s BaJsoB ¢ HanmpecCOBaHHOH JeTaJjibio oTHoileHHe K, /K, pac-

CUHTHIBaercsi mo popMynae (4Js chaydasi, B KOTODOM uepe3 Halpecco-
BAHHYIO JeTaJjib nepenaercsa H3ru6aouHi MOMEHT U CHJIa )
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Kﬂ E—l K 1,
de o 0~—-ln (Kd:r ) g E (17)
K,
(Kd ) —0,38-+1,48 lgd npu d 2150 Mm; (18)
> o
L 3,6 d> 1500
(Kdu )ﬂ__ npu d> MM;
£/ =0,3054+,00133 o,; (19)
(6, B MIla)
"=0,6540,014p npu p 25 Mlla;
2”=1 npu p>25 Mlla, (20)

rae — JaBJI€EHHE€ NOCAJAKH, KOTOpPOE€ NIPpH HANPpeCCOBKE KOJbIld Ha
?

BaJ MOXKeT ObiTb NOACYUTAHO IO dopmye Jisims.
AHajoruuHoe OTHOLUEHHE TIPH prquHH ofipenesiioT no gopmyJae

A (21)

==, 6 .
Kd_. Kd;

3HayeHuss 3P@PeKTHBHBIX KOIP(PHLHEHTOB KOHUEHTPAallHH Hamps-

XKeHUH npu u3rube u KpyyeHUH [Jif BaJIOB CO LUNOHKaAMH, INJIHIIAMH,

pe3b0OH, BAJOB C OTBEePCTHEM NpHBEJEHbl Ha yYepT. 2—7 TNpHJIOXKe-

HUSE 7.
KoadpbunuedTol BAUSAHHA aOCOJIOTHBIX PAa3MEpOB IOINEPEYHOro ce-

YeHHSA K, , K, ONpejessiioT Mo popMyiaM:

Kd=:0’5[ 1'+(7?5)_2?a J ; (22)
Ke.=0,3 1 +(7-‘-f-5)‘2"1 |, (23)
raie d — JpuaMmeTp BaJia HJH OCH B MM.

lIlapametrpnl ypaBHeHHs NoA0OHS YCTAJOCTHOIO paspyulIeHUs Vs ,
V¢ OMNpeAessiloT HJAH 3KCIEepHUMEHTAJbHO IO METOAHKE, U3JOXKEHHOH B

MP 206, nan no KoppeasuHOHHBIM (opMyJaM:

v; =0,19—0,0001250,; (24)
v. =1,0v, ; (20)
(6, B MIla).
YpaBHEeHHe KPUBOH yCTAJOCTH NMPUHHUMAETCS B popMe
o"N=0" Ng 11PU 0,2 0_1;; (20)

....llu

[lokasatenp Hak/JOHA JIEBOH BETBH KPHBOH YCTaJOCTH B cJjgyyae OT-
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CYTCTBHA NPDAMBIX 3KCINCPHMCHTAJbHBIX A4dHHBIX OHpERCAAIOT NO YypaB-
HECHHIO

nm; == mt =_K— y (27)
rae C=5-{—g-g—-(crn B MIIa), (28)
a K — onpepeasieTcst no ypaBHeHHio (14).

Beanuvny Ng MOXHO mpHHATH paBHOH N6 =2-108,

3HayeHHs1 KO3 (PHUIIMEHTOB BJHSAHHSA AaCHMMETPHH IHKJa Ha Impe-
JeJibHble aMIVIHTYAR $s , Y AAs JgabopaTopHHIX o6pas3uoB ompene-
JFI0T 110 popmyJe

o; =0,024-2-10—*- 0,; (29)

‘P'f-' =015q)5 ’
rie o5 B Mlla.
To xe gnis nerajen

(P‘Jﬂzj;% ’ q"*:ﬂ=‘t‘l;%' ’ (30)

rae K onpenensior no ypasHenuo (14).

XapaKTepUCTHKH CONMPOTHUBJIEHHSA YCTaJOCTH JAJis HauboJiee OTBET-
CTBEHHbIX BaJIOB M OCEH, MNOBPEXJACHUS KOTOPHIX CBSA3aHBI C yrpo3o#
0€30MaCHOCTH JIIOAEH HJIK CEPhEe3HBIMH JSKOHOMHYECKHMH MOTEPAMH,
PEKOMEHAYETCSt ONpeneaTh HCHBITAHHAMH Ha YCTAJOCTb HATYPHHIX
neranen (npu numaMerpax d<<300 MM) uaH HOCTATOYHO KPYIHBIX MO-
aenek (d=100—200 mM), ¢ ocyulecTBJI€HHEM 3SKCTpPanoJsIUHH HA Ha-
TYpPHBI@ pasMepbl Ha OCHOBE TE€ODUM INOA00USA YCTaJOCTHOrO paspylie-
HHS.

3.2.0npeneseHne paCuyeTHBX XapaKTEpPHCTHK Ha-
TPYXEHHOCTH

[Io smopam u3rubawuiux U KPyTALIMX MOMEHTOB B ONACHHIX ceve-
HHSX HAXOASTCS aMIUIMTYAB HODMAaJIbHBIX Ga; U KacaTeJbHBIX Ta; Ha-

NpsAXeHWH s cTyneHel 6J0Ka Harpyxenusa (i=1,2,...,7r), a Tak-
XK€ yucJa LUHKJIOB JACHCTBUA aMIUIMTYJ HOPMAaJdbHBIX vi5 W KacaTeJb-
HBIX ¥ ;6; HATIPSXKEHUH KaxXJaoro i-ro yposusd (i=1, 2, .. ., r, b OJOKe
HarpyXeHHus.

DopMHpoOBaHHE OJIOKA HArpyXEHHUA 110 pe3yabTaraM TEH30MEeTpH-
POBAaHNSI B TeX CJAyuasiX, KOrga OHO MPOH3BOAUJIOCH, OCYLLECTBJISIETCS
no 'OCT 25.101.

Ko3¢hdHuuueHT BapHallid YPOBHS HarpyXkeHHOCTH Ve ONpejeliser-
CSl Ha OCHOB€ pe3yJIbTaTOB pPAAa MOBTOPHBIX H3MEPEHHH 3KCIJyaTalH-
OHHOH HArpyXeHHOCTH C BapbHPOBaHHEM HeperjaMeHTHpYeMHX ¢ax-
TOPOB (HanpHuMep IJs aBTOMOOHJS COCTOSIHME NOPOrH B Npelresax ofl-
pelesIeHHOH perjJaMeHTHpyeMol rpynns Jopor, KBasH(pUKalHs BOJH-
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TeJs, 5K3eMIVIp MALUHHB, COCTOSHHE TMOroAhll H Np.) MO METOHHKE,
H3JI0XKeHHOH B (1).
3.3 Pacuetr kx03dpdHUHEeHTOB 3amaca NPOUYHOCTH
3.3.1. BHuncasaoT Koppektupywouine Ko3hhHIHEHTH Aps U dpr .
M3 6Ji0Kka HarpyXeHHS HCKJIOYAIOT aAMIJIHTYAH Oa; <<0,50-1; ; ocC-
TaBLUEECs YHCJIO CTyNMeHeH 0003HAYalOT ris H BBHIUHCJASAIT INapaMerp

g o
"o o
ai
Elﬂ' — izl aan]ax tf;, (31)
(o ‘39'0.50_1 )
Vi6s . "1
rae bio=— ; Vg, = X Vi6; — YHCJO IHKJIOB B YKOPOYEH-

Y {=1

HOM OJI0Ke HarpyXeHHs.
BEIYHCAAIOT KOPPEKTHPYIOLIHH KO3 PHIUEHT @

Camaxts "—0:50_1;;
O'amax_oigj—-lll - 1PA ap:r}Ojl- (32)

Ap;=

Ecan no ¢dopMmyne mnojayunTcs 3HaueHHMe aps<<0,l, TO caenyer
NPHHATHL aps =0,1;

AHaJIOTHYHO
rl‘t Toi
Eﬂ: = 2 = ti"ﬁ: (33)
1 -amax
(tai}U,S'r__l'&)
Yi6 . rh_
rae tf":: * ; vﬁ*;: Z Yi6r,
Y6 =1
Tamaxb; —0,07_y;
Aoy == e — = TIPH Q. >0,1. 34
pr Tamax"_orst_ln p pPrT =Yy ( )

3.3.2. Pacuer x03d(PHIHEHTOB 3anaca NPOYHOCTH 10 HOPMAaJbHBIM
N W KacaTeJbHBIM f; HaMNpsXKEHHSIM MPOH3BOAHTCS Mo GopMyJaM:

g_ T_
N, = X : - = 2 > (39)
IFEIN: Taskp
m
g -
A
T ——— m )
Irac Uaaxnzl/ apGNGG § Uaf Yi6s (36)
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m
T

_ilh——_--ﬂ-—__———.
aA3%KB~— T .0 Vig- * 37

—1x
(79, >——)

—

A — KOJHuecTBO OJIOKOB Harpy:KeHHUs 3a pacueTHyr HapaboTKy.
OnpeneyeHUe Oagxy H Taskg [POH3BOAUTCS TMOCJEeNOBaATENbHBIM

NPHOJHIKEHHEeM: 3alaBascb 3HAYEHHEM Hs H Mt  HAXOHAT O askps
T.exs , IIOCJIE HEro HAXOMAT ¢ H ne N0 (3D5); B cayyae cylIeCTBEHHOTQ
PACXOXKJAEHHS 3aJaHHBIX H MOJYUYeHHBIX KO3¢dHuueHToB 3anaca (6o-
Jgee 10 %), BoluHCJEHHS MOBTOPSIOT.

3.3.3. Boluncasiior o61ni Ko3PhHuLHEeHT 3anaca NpoYHOCTH Mo Gop-

My.Je:
n.n
M= . (38)
V' nlin
ITpounocTh cunTaeTcs o6ecrneyeHHoH B cayyae
n>{n], (39)

rae [n]=1,5—2,5 — HOpMaTHBHOE MHHHMAJbHO JAONYCTHMOE 3Haye-
Hue Koa(duuuenta 3anaca npouyHoctH. KoHKpeTHoe 3Hauenue |[n]
M3 JAaHHOIO AHAalla3oHa YCTAaHABJHBAETCS NMPHMEHHTENbHO K KOHKPET-
HbIM JAE€TajsM ONpeAeJIeHHbIX THIOB MAalIHH Ha OCHOBe ONBITa IIpPea-
iecTByIWHNX pacueroB B Kb u HabGawoaeHuem 3a moBegeHHeM MAallHH
B 3KCIVIYATALHH C YYE€TOM OTBETCTBEHHOCTH KOHCTPYKUHH H APYTHX
«{paKTOpOB, OTMEUEHHLIX paHee.

34. Pacuer GyHKUHH pacnpelesqeéHHUH YyCTaJJgoOCT-
HOHU JOJTOBEUHOCTH IIPU HEeDPEryJasspHOM HArpyxXe-
HHUU

Oyykuuel pacnpejesieHuss yCTaJOCTHOH AOJTOBEYHOCTH HAa3biBa-
IOT 3aBHCHMOCTb MEXJAYy JOJTOBEUHOCTBIO Jeranu (HapaboTKo#i B ya-
cax, npo6eroM B KWJIOMETPaxX M T. II.) H BEPOATHOCTbIO MOSIBJAEHUS YC-
TAJIOCTHOH TpEeUHHbB, JTa (QYHKUHUA SBJASETCS BaXKHeHHIEH XapakTe-
PHCTHKOH O0€30TKAa3HOCTH U HOJIOBEYHOCTH AETAJH U CAYKHT AJA pe-
[IeHHST MHOTMX IpAaKTHYeCKH BaXKHBIX 3a4a4 (OLeHKa MeAHdHHOro H
Vv-IPOLEHTHOTO pecypca, yCTaHOBJEHHe CpoOKa CAYXKOb MeXAy KallH-
TaJbHLIMH PEMOHTaMH, onpejeneHue 00'beMa BhINyCKa 3aMacHbIX YyacTel

uT. R.).

IlocnenoBarenbHOCTh pacuera GYHKUHH pacOpeaeseHuss J0Jro-
BEUHOCTH CBOAUTCH K CJAEAYIOUIEMY:

3.4.1. Boluucasercs KoadduUUeHT a s AJsS HOPMAJbHBIX HampskKe-
HUH 110 popmyae (32).

3.4.2. IlpoBoaurca pacyer 3aBUCHMOCTH OTHOCHUTE/JbHOH HOJITOBEY-
HOCTH D oT Kos3h(PHUUMEeHTAa OTHOCHTEJIBbHOIO YPOBHA HArPYXEHHOCTH
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o o
n,=—"— (B NPEANOJIOXKEHHH JeHACTBHS TOJBKO HOPMAJbHBIX Ha-

__ln
[IpSAXKEHUH )
AT I U " N— (40)
Ng Ngs n’”ﬁz( Oa )”"a /,
p Oamax ‘e

( “ai > _l__)
9 amax o
Boiuncienne npoU3BOAUTCA AJiA psAAa 3HAuY€HHH 71, B AHANIA30HE

1—2,5.
3.4.3. Ins KaXAoro U3 3HaueHHi np, BbIOpaHHOro B 1. 3.4.2, BhI-

YHCJAIOT KOS HIHEHTH

— py n
__ Oamax_ . o (41)
n

l—n
Up — ———ee—— . (42)
Y mE

KoadduiuuenTsl Bapuauuu NpefesoB BHIHOCJHBOCTH BaJIOB H OCeH
Vo—1q onpeneasiior no 'OCT 25.504, koapPuHUEeHTH BapHallHH ypOB-
HSl HArpY>KEHHOCTH V¢ — 1O MeTonHKe (2).

3.4.4. Tlo KBaHTHJIIO Up HAXOLMTCH BEPOATHOCTb paspywenus P %,
COOTBETCTBYIOLlAasi JAHHOMY 7np a4 CJAeJI0BaTeJbHO H OTHOCHTEJbHOM

Neyw As V65
D —

==-———— .  Ilo paHHBIM mapam uuceJ
NG NG:J

ROJTOBEYHOCTH

lﬂ' v 3
(P % U _TE_) CTPOAT (PYHKUMIO pachpejeseHUusi J0JrOBEYHOCTH B
G

g
koopauHatax (P, Ag) uan (P, L; ), rne Ly =lghs (hg — UHCIO
OJIOKOB HarpyxKeHHd A0 MOSBJIEHHSI YCTaJOCTHOH TPEIUHHB B HpexIQ-

JIOXKE€HUHN AEeUCTBHA TOJBbKO HOPMAJIbHBIX HAOPSXKEHHH).
Tabanunaga ¢opma pacuera nosiCHSIETCS B IpHUMepe (CM. MPHJIOXKE-

HHe 9). AHaJIOTHYHO NPOBOAUTCA pacueT PYHKUHHU pacHpeaeeHds 10J-
FOBEYHOCTH B NpPEANOJOXKEHHH NEHCTBHUS TOJbKO KacaTeJbHbIX Hamnps-
XKeHHUH, T. €. 3aBucuMocT P %Y ot A: .

3.4.5.Pacuer PyHKUHH pacnpexeNeHHS HZOJTroBedy-
HOCTH C y4YeTOM JEeHCTBHS HOPMAaJbHBX H Kace-

TE€JbHHX HaANPDAXKEHHH
[lo pyHKuMsAM pacnpenesieHust BeJHYHH Ag H At HaWJAEeHHBIM B

n. 3.4.4, ompenensAlTCs MeJHaHHBE NOJTOBEYHOCTH Ag, At (COOTBET-
CTBYIOLIlH€ BEPOSAITHOCTH pa3pyiennss P=509%).
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MenHaHHYI0O AOJAIOBEYHOCTb A, COOTBETCTBYIOILYIO OJHOBPEMEHHO-
My AEHCTBHIO HOPMAJbHEIX U KacaTe/IbHbIX HAaNpsXKeHHH, ONpeaenaioT

1o GpopmyJsie

S s S (43)

|

Cpeanee  KBajpaTHueCKoe OTKJIOHEHHe  CJAy4YadHOH BEJHUHUHH
g A onpenensiercsa no dopmyJie

Be/HUHHE Si?gz,a H S?g?vc ONpEeneastoT No popMyaam:
8%ng =(01434m)2‘("§ﬁ_m‘l‘0§u , (45)
0. =(0,434m)*- (02 +02). (46)

[Ipeanonaraercsi, 4To pacnpeneneHne YCTaJOCTHOH JOJrOBEeYHOC-
TH NOAUHHAETCA JIorapuMuUeCKH HOPMAJbHOMY 3aKOHY pachnpeje-
JeHHH. B aTOM cjayyae uHcso 6JI0KOB Harpy>eHuss Ap COOTBETCTBYIO-
ee BEpOATHOCTH paspyluenus P Y, onpelensercs H3 ypaBHEHHUS

lgAp =Ig A-Sigaldp , (47)
rAe up — KBAaHTHJIb HOPMAJILHOTO paclpe/elleHHs;

A OIpejelsieTcs Mo ypaBHeHHIO (43), Siga — 1o (44).
Hapa6orka Lp (B uyacax, KujJioMeTpaX, €IHHHIAX oNepauHii H

T. A.) JAO NMOSIBJIE€HHS YCTAJOCTHOH TPEIWHHH ¢ BeposiTHocThio P % om-
pearensaercs no ¢gopmyJie
LP =)“P lﬁ: (48)
rae’ [ ¢ — HapaboTKa, COOTBETCTBYIOLIAs OAHOMY G6JIOKY HAarpy:KeHHs.
Popmyna (47) onpenensier GYHKIHIO pacnpelieseHHs yCTaJoCT-
HOM JAOJIrOBEYHOCTH BaJia NPH COBMECTHOM JE€HCTBHH HOpMAaJbHHIX H
KacaTe/bHbIX HanpsiKeHuH.
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ITPH/IO)KEHHE 1

OCHOBHbIE OBO3HAYEHNA

nJolllalh MONEPEUHOro CeueHHus, M2

KOPPEKTHPYIOILUH KO3(p(PHIUHEHT HNPH pacyeTax MO KOPPEKTH-
POBAHHOH JHHEHAHON rHNOTE3e CYMMHDPOBAHHA NMOBPEXK ICHUR;
D= Ncyu/N g— OTHOCHTE/IBbHAS NOJrOBEYHOCTD;

d — ZHaMeTp CHJAOLIHOro BaJa, M;
Fmax — MaxcHMaJbHOE OCeBOe YCHJAHE pacTaxkKeHHa (cxatTus)., cooT-
BercTByiomee 7 max, H:
K — kos3doduumueHT CHHXKeHHUS npelesa BhIHOCJAHBOCTH:
K;, K; — sbdextuBHble K03bODUIMEHTH KOHUEHTPAUHH HAaIpPsKeHH

IpH U3rube U KPyuyeHUH, paBHble OTHOILIEHHIO NpeaesiIOB BLIHOC-

JUBOCTH 00pasuoB 6e3 KOHUEHTpAUHH HANpAXKeHu#d K mpeneay

BHIHOCJAHBOCTH 00pa3L0B ¢ KOHUeHTpaliHefl HaNpsXeHU#H;
Kis, K4y — kKo3bdHuUMEHTH BAMAHHA a6GCOMIOTHBEIX Pa3MepoB NONEPEUHO-

ro ceueHus (IMaMeTrpa BaJja HJAH OCH), pPaBHBE OTHOUWEHHIO
npeaesios BBIHOCJAHBOCTH 00pa3uoB 0€3 KOHUEHTPAUUH HaANpf-
JKEeHUi AuaMerpoM d K npejfeny BBLIHOCJAHBOCTH TJaAKHX Jabo-
paTOpHEX o6pasuoB nuaMerpoM do=7,5 MM npH usrube c
BpallleHHEeM

Kps., K pr — X030dHUUHEHTH BJAHAHHA UIEPOXOBATOCTH NOBEPXHOCTH, PaB-
Hhie OTHOLIEHHWIO TIPEeAeJIOB BHHOCAHBOCTH 00pa3uoB C JaH-
HLIM KauyeCcTBOM IMOBEPXHOCTH K Inpeleny BbIHOCJHBOCTII T'JaA~
Koro JaafopatopHoro noJupoBaHHoro obpasua;

Ky — KosdbdbuuueHT BJAHAHHA NOBEPXHOCTHOTO VYIIPOYHEHHS, paBHHIR

OTHOLIEHHID TIpejesia BBIHOCJHHBOCTH VIDPOUHEHHOHW HeTanad K
npefeny BHHOCIUBOCTH HEYNPOYHEHHOH HeTaJH;

L — pecypc Basna (ocH), H3MEepeHHBIH B TeX e eAHHHIAX, Y4T0 H [6;

[6 — NPOTAXEHHOCTb MNEPHOAA IKCIMyaTauuH BaJja, COOTBETCTBY-
olag ogHoMy OJOKY HarpyXeHud U usMepsemMasg B yacax pa-
OOThbl, AHAX K APYrUX €IHUHHIAX,

A
a.n

K — xospduuMeHT,  yUMTHBAIOHIHH  CHHXEHHE  MEeXaHHYEeCKHX
cgoicTe  {0s, Oy , O-1, Tt, T—1) C POCTOM pa3MepoB 3aro-
TOBOK;
zi » Myy — mnarufamuiie MOMEHTH OT CHJ, MEHSIOUMX MOJIO¥KEHHe OTHO-
CHTEJbHO BaJla B NJOCKOCTSAX 20X U Yyox, rjle [ — HHIEKC ce-
YeHHS, H'M;

M™" — paruGatomul MOMEHT OT CHJI, He MeHSIOWMUA ToJOKeHHe OTHO-

i CHTENBHO Baja, H-M;
MT, M — yarubawiiye MOMEHTH, AefCTBYIOIIHE CNpPaBa W CJjaeBa OT AaH-

y HOIO CeYeHHs, H'M;
M; — cyMmapubli H3rH6aOWIHA MOMEHT OT CHJI, MEHSIOUIHX M0J0XKeE-
HHe OTHOCHTEJLHO Baja, H-M;

M — cyMMapuHfi u3rHG2IOLIAA MOMEHT OT CHJ, HEe MEHSIOUIHX MOJO-
X EHHE OTHOCHTEJNBHO BaJja, H-M;
Mmaxs — MakcHMaJbHHIA H3rHGaOMMA MOMEHT, paBHBI cymuv~ M;
B M, nwM;

Mgy, My — NOKa3aTeJdb Yryla HAKJNOHA JIEBOH BETBH KPUBOH YCTAJOCTI,



YHCJIO IHMKAQB HATPYKEHUS:

N ; — abcnucca ToYKM nepeoMa KPHBOH YCTaJOCTH:
N (ym — CYMMapHO€ 4YHCJIO UHKJIOB REHCTBHUS BCEX aMIJHTYA 33 CPOK
CHAYIKOHI;
Oamax
fp =“‘g:l-; — KO3Q(QUUHUEHT XapPaKTEPU3IVIOIIHHK OTHOCHTENRHHIH VYDOBeHb

NepeMeHHOH HarpysKeHHOCTH;
N.s — 3alac IPOYHOCTH IO Mpejielly TEKY4YeCTH NpH M3THOE M pacTs-

JKeHun {(cxXaTtum);
oy — 330AC NPOYHOCTU MO Tpefe]y TEeKYYeCTH NPH KPYUYEeHHH,

iy —- 3anac NPoOYHOCTH MO Hpejelly TEeKY4YeCTH NPH COBMECTHOM HeH-
CTBHH HOPMAJbHBIX H KacaTeJdbHHX HaNpgXKeHun;
ns, Ny— 33a0aCBl  IIPOYHOCTH MO lpejenaM BHHOCAUBOCTH NPH  u3rube

H KPYYEHHH COOTBETCTBEHHO;

n — o6lHHA Ko3{pHIUHEeHT 34amaca npoyHOCTH N0 Mpeaesdy BHHOC-
JIUBOCTH INPH COBMECTHOM JIeHCTBHH HOPMAJBHLIX M KacaTelb-
HBIX HAIDSXKEHHH;
Sigho» Oighiy — CPeJHHE KBaJpaTHUYECKHE OTKJIOHEHHS JIOTapHOMOB CAyYahHBIX

BEJMIHYHH Ag H Ag
T max— MAaKCHMaJbHHA KPYTAIIMA MOMEHT, H-M;

*

ti6=Vi65/Vgs — OTHOCUTENBHQE YHCJIQ TORTOPEHUN AMIMUTYA Caf{ B YKODQUEH-
) HOM 6JI0Ke HarpyXeHHs;

Liv=%Vygy [Vgr — OTHOCUTENRHOE UYHCJO MOBTOPEHHA AMIUIUTYA Tai B YKOPO-

YyeHHOM GJIOKe HArpyXKEeHUH
M M -
R, R}, — COCTAaBJAIOUIHE OINOPHBIX pPeakKUH#d BAOJb OCEH Z H Y OT CHJA,
MEHAKUIHX MOJOXeHHe OTHOCHTEeJbHO BaJja, H;

RY — onopHble DeakuUMH OT CHJ, He MEHSIOWMX MOJOXKEHHE OTHOCH-
TeJIbHO Baaa, H;
r — YHUCJO CTyneHeRd B 6JI0Ke HATPYIKEHHHA,;
#p — KB3HTHJb HOPMAJBHOTO pachnpejiesieHus, COOTBETCTBYIOIASA
BEPOSITHOCTH PaspPyumieHus P,
U y—1g — KO3 dHUHEHTHl BapualMu MDEAEI0B BBIHOCHHBOCTH BaJia IMPH

u3rube u KPVUEHUMU;
Uer — KOO(OHUHEHTH BapHAUMH YPOBHEH HAarpyXkKeHHOCTH IPH JeH-

CTBHH HODPMAJIbHBIX 0 H KacaTeJbHHX T HalPAXKEHUH;
Wy, Wy — MOMEHTH CONPOTHBJEHHS NONEPEYHOr0 CeYeHHs NPH KPY4eHHH

H usrube, M°;
hg » by — uncio OJOKOB HarpyXKeHnus A0 NOABJACHHSA YCTAJOCTHOH Tpe-

HIMHB B HOPEeANOJIOXEHUH ACHCTBHA TOJABKO HOPMAJBHLIX W
TOJBKO KACATEJbHLIX HANDAXEHHUHN COOTBETCTBCHHO,

As;, b — MeauavHbie 3HaAUeHHA A; U Ap

A — MeAHaHHas AO0JroBeYHOCTb, BHIpaXeHHAA 4YHCJOM OJIOKOB Ha-
TPyXKeHnus npH COBMECTHOM JEHCTBHM HOPMAJbHHX H Kaca-
TeJbHBIX HANDAXKEHHH,

Vs » V— INOCTOSHHBe AAA AAHHOI0 METaJJa BeJHUYHHH, ONpenesiouiye

YYBCTBHTEJbHOCTh K KOHUEHTPAUHH HAaNPAXKEHHH H BJHAHHIO
abCoOJIIOTHEIX pasMepoB TMNONEepeyHOoro CeyeHHH NpH H3rube H
KPYYeHHH, ABJASIOIIHECA IabaMeTpaMH ypaBHeHUA 1nojodus yec-

TAJOCTHOIO Pa3pylieHHs;
r

Voo = 2V ;65 — OOLLEe YHCJO HHKJIOB HOPMAJbHbIX HANpsXKeHWH B 6JIOKe Ha-
i=l FPYKEHHUA:



J—1, T—1 —

_— —

O—1, T —
OB —

OaskB, Tasksp —
Oa, Ta —

wo'l‘lb't_
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oflllee YyHuCJAO LHKJIOB KAacaTeJbHHX HanpsaxXeHui B 0JI0Ke Ha-
rPyXKeHHS,
YHCJAO UHMKJAOB NOBTOPEHHUA AaMIJIHTYL COOTBETCTBEHHO Ca; H

Tai B GJIOKE HArPYIKEHHA
YHCJIO LMKJAOB HODMAJbHHIX HanpgaxeHuft B OJ0Ke Harpyxe-
HHSI Mocjie OTOPACHBAaHHA CTYNEHelt ¢ Oai <<0,50_;;;

YHCJIO IHKJAOB KacaTeNibHLIX HanpaxeHufi B 0J0Ke Harpyxenus
nocje oTépachiBanHs CTymeHe# ¢ Ta, <0,0T_yg;

NOoIpaBOYHbIe KOIP(DULIHEHTH;

HOPDMAJIbHBIE U KacaTeJbHBle HANpPsKEHHH B [-M CeueHHH BaJa,
MIla:

aMIJUTY/Abl HOPMAJbHHIX M KacarteJbHbIX HaNpsaXeHud i-H CTy-
nedd OJI0Ka HarpyxkKeHHsA, SKBHBAJEHTHOrQ [0 IOBpexAalollle-

My HE€HCTBHIO peaJibHOMY CAYYAaHHOMY IPOLECCY HArpy:KeHus,
MIla;

MaKCHMaJbHble AMILJIHTVAbl HOPMAaJAbHBIX H KacareJIbHHIX Ha-
npsixkeHu B 6J10ke Harpyxeuusa, Mlla;

cpellHHe 3Ha4YeHHA Oamax, T a max, MIlla:

MEIHAHHBIE 3HA4Y€HUA Npeae/ioB BBHOCJIHBOCTH BdJa IIPH H3-

rufe U KPYYEHHH Ha MHOKECTBe BCeX IIJIaBOK MeTaJJa AaHHOH
MALKH H BO3MOXKHHX OTKJOHEHHfi pazMepoB H TeXHOJIONHH H3-

FOTOBJIEGHHH B Npejaenax JAOTNYCKOB, BbhipaXXeHHbie B HOMHHAJIb-
HHX Hanpsi:xenusix, MIla;

COOTBETCTBECHHO NpH H3rube M KPyuyeHUH MedHaHHble 3HAUYEHUS
npeieJoB BHIHOCJAKBOCTH Ha COBOKYIIHOCTH BCeX IJIABOK Metal-
Ja JAHHOH MapKH rJajakdx JgabopaTopHHX o06pasuoB AuaMmer-
poM do==7,5 MM, M3roTOBJIEHHBEIX U3 3aroTOBOK AHaMeTpom d

paBHEIM aOCOJIIOTHOMY pasMepy pacCuuUThIBAeMOH IE€TAaJlH,
MIl]a,

COOTBETCTBCHHO IIpH HM3rube U KpydeHHH MeJHaHHBIe 3HAYECHUA
IpeaeJoB BHHOCJUBOCTH TJAaJKHX JabopaTopHbix o00pa3uos
BuamMeTpoM do==7,5 MM, H3rOTOBJEHHHX ¥3 3aroTOBOK MeTa/l-
Jla ZaHHOH Mapku pasMepamu 10—20 MM, MIIa;

BPEeMeHHOe CONPOTHBJEHHe (Ipejaes TNPOYHOCTH) CTaJH AaHHOM
Mapku npu pacraxennu, MIla:

9KBHBAJICHTHBIE Hanps>XeHHsa Npu u3rube u Kpyuenuu, Mlla;
AMIVIMHTYABl HaNpsizKeHHH LHUKJIOB npH H3ride © KpyYeHHH,

MIla;
KO3 (PUUHEHTH YYBCTBHTEJbHOCTH K AacCHMMETDHH UHKJA Ha-

NpAXEHHH.
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CHUJib] HA PABOUMX IJIEMEHTAX MY®DT M B 3ALENIEHMM
3YBUATLIX M HEPBAYHHDLIX NEPEAAY

Tabaunna l

HeypaBHoBelennas coctapasomasn F,; okpyXuo# cuasl F '
Ha pafounx sneMeHTax MydT

PacueT BaJla HA cTaTHUecC- Pacyer NMOAIMHITHHKOB Ka-
Tan MydTH KYI0 MPOYHOCTb ¥ YCTAaJ0OCTh YeHHS] HA JOJITOBEYHOCTH

M
Kynaukopas Fu=F Fu=0,5F,

M
[Tanpuesas Fur=2/aF:{ Fur=1/3F¢

M
lenuas FHt:I/:aF? Fur= /BFt

M
'nzpomydra F. =0 Fy=0

2TITIHJ{
OKpyXXHas cHJa Ha paGouyux saeMentax Mydpr Fi= d, » TAe dw — NHa-

METD HAyaJIbHOH OKPYXHOCTH MY(PTH

Tabnaunmna 2
Cuapl B 3auenjeHHH 3yGuaThiX M uepBsYHbIX Nmepexad
CuJnl
Bua nepexauun
OK PV ¥XHble paaualiGHbie OCeBblie
|
3y6uaras npsMosybas F,=F;-1gag F,=0
HHJUH D H- oT
YCCKaf K0003V63H Ff: d Fr=Ff' tgarm FI::Ff'tHB
@ cosP F,=0
HIeBPOHHAA
3ybuaTas npamoaylaa | - 2T F,=F;,.ig%-cosd F,=F,etgo-simd
KOHHUYeCcKasd dw
v 2T —=F, .
Uepssiunaa | Koaeco F, = i F, =F; -tgo. F, =F, -tgy
Yeppaxk Ftl‘—sz Fr,=Fr, 15‘v1£_1=jf~“)'c,2



Tabauma 3
Cuapl B 3auenieHHH KOHMuYeCKHMX 3y0uaTmx nepeaau ¢ KpyrospbiMH 3yObamm (T'OCT 19326)

CHJIB, BO3HHKAaKOUMEe B Nepefaue (BelyIMHH 3JeMEHT—IIECTEPHA),

L T T R T T

CoueTaHHd HaNpapJIeHUH CIHpA-
JH 3y0a u BpallleHHS IECTePHH
¥ KoJieca B KOHHYeCKHX Tepena-

yaX ¢ KpyroBuMH 3yObAMH OCeBhje pafguaJbHbEe
He COBMAAAIOT _ sindy oSOy .
E Fy=F(tga, cosB, —tgB,-cosduy) F.=F/(tga, cosp,, J-tgB, - sindy )
E (npu F,>0 ycuaue HanpasJeHO OT BEPIIHHH|(YCHJAHE HANPABJAEHO K OCH ILECTEPHH)
= ACHHTENLHOr0 KOHyCa WeCTepHH)
S _'7 ~ _Z_/_ F —F (t . - Sinﬁg “I_t B .cOsd ) F COSGH ¢ sind
@) ( x— 1 g n COSBE g n K r=Ft(tgan‘c056n o gﬁﬂ l{)
o
& (ycuAHe HaInpaBJeHO OT BeplIHHH Aenuteb-| (npu F,>0 ycuane HanpaBieHO K OCH KoJe-
§ HOrO KOHyCa KoJieca) ca)
.
CoBIajalor sind,; F c0sO 8, sind,)
E Fx:F‘(tga”'COSﬁn +tgfy - cosOw) r=Ft(tg°°n'c05f3’n —18Pad 0
D
§ (YCHJHE HAMNpABJIEHO OT BEpIIHHBI AenauTtedb-|(npu F, >0 ycuame HAnpaBA€HO K OCH MiecC-
= ) ( HOrO KOHYyCa LIeCTEePHH ) TE€PHH )
— I - ind 3
singd,. cOS0y _
§ ’ (@ szFt(tgan'cosﬁn —tgP,; - cosdy) Fr=Ft(tgan'cosﬁn +tgP, - sindy)
= (npu F,>0 ycuane HampamJeHO OT BEpIIHHH| (YCHJIHE HATPABJEHO K OCH KoJjeca)
-

IeJUTENBHOrO KOHYCa KoJseca)

[Ipumenanue Ecau B Hepefaue BelyLIH# 3JeMeHT — KOJIECO, TO YCJOBHA JJig HEro ONpeAendioTCA MO CTPOKE
SLISCTEPHAY, @ AAA LICCTEPHH — II0 CTPOKE ¢KOJECOY,

6l O 88—€8—05 d
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TPHJ/IO)KEHHE 3

PopMyJH s onpeleseHHs YCTAHOBOYHLIX 623 NoALIHNTHAKOB

Tabauua 4

Tun NMoamUITHHKA dopmy a

Panvaanibie. Paguanib- (T}
P . I i——
HO-yINopHele 2- U 4-pan
HEle. PaauaJbHO-VHOD-
HHEe CABOEHHBIE, XOrjaa Vyr- A

Jbl KoHTakTa P Hanpas- ‘——— .
JIeHbl B pPa3Hble CTOPOHH

; T
5~ MK h =5

=
{

PannanpHble  MOMALIHIN- a—li{»-f—;-.

HHKH, TMNOCTaBJeHHHeEe 10 '

ABa Ha QIriope h=? b
PannaasHo-yIIOPHHE Of- ] d-LD’

HODSAHbBIE

HIH
PolHkoBble TMOAUIUIHH- l d1D
KM KOHHYECKHEe OIHODS M- h=—(T-- T B)
HLIE 2 -
PaananbHO-yIOPHEE |
CIBOEHHEIe, KOrjaa VvrJm
KOHTAKTa HamnpasJcHbH B h=———?—b 4 E-_f—l)—tgﬁ
6 4

OLHY CTOpPOHY

i - -

IMogmunuuky cKOJAbXKe- 0,5 d

HHA.

h=0,3 I, Ho He 6oJee
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ITPH/IO)KEHHE 4

TEOMETPHUYECKUE XAPAKTEPMCTUKM NONEREUHLIX CEYEHMAR
BANNOB C 3BOJNILBEHTHbLIMM LLIJTULLAMM M BATTA-LLUECTEPHM

I'eoMeTpHYecKHe XapaKTEPHCTHKH TONEPeUHBIX Ce4eHHR BAJNOB

¢ 9BoAbBeHTHLIMH WaRuaMy no F'OCT 6033

Tabanunma s

DXxmxaz,
MM

20% 1,25 14
25 1,25%¢ 18
301,25 22
303 1,25:X 26
35%2X 16
40%1,255¢30
402X 18
455%¢1,25% 34
501,25 38
50X 2 24
553 226
55X 3% 17
60228
603X 18
65X 231
65X 3% 20
70X 23X 34
70X 3% 22
75X 23X 36
75X 3% 24
803 238
80 3% 25
85%3X27
85X 5% 15
90X3X28
M0X5X16
95X 3% 30
95%5X 18
100X 3% 32
100X5X 18
110X3X%35
110X5X20

W, | W,

cMm3 CM3

A

]i ]
cCM2

cmi

0,579] 1,159} 0,572 2,657

1,201} 2,403
2'161] 4,322

| 487 4208
3,215| 6,331

3,532 7,065] 6,138 8,757
3,198] 6,397} 5,533| 8,275

5,389(10,78 (10,71 [11,58
4,921] 9,841| 9,743|11.00
7 .804]16,61 17,46

10,85
10,10
13,69
12,57
18,00
16,61
23,20
21,55
29,29
27 .36
36,36
34 .10
4445
41,87
50,78
45,26
60,76
54,57
7214
65,29
84 81
76 .88
114,3
104 .6

21,70
20,21
97 .37
25,13
36,01
33,21
46 .41
43,11
58,57

54,73

72,71
68,20
88 .89
83,75
101,6
90,52
121,5
(09, |

144 ,3
(30,6
169.6
153’8
998 . 7
2092

26,99
25 .06
37,36
84,18
53,65
49,32
74 .95
69,40
101,9
04 95
135,6
126,9
176,9
1662
214.3
(90, 1
271,6
242 .8
340,5
306,9
421,5
380,6
625,5
570, 1

14,79
18,39
17.69
21.60
20,58
25 .90
24 75
30,62
29,39
35,72
34 40
41,32
39,78
47,08
45,56
51,75
48 48
58 .28
54 .85
65,27
61,69
72 .63
68,76
88,51
84,24

D xXmXe,
MM

120 X3 X38
120X5X 22
130342
130X 5X24
130X8X 15
140>3>X45
1405 X 26
15073 X 48
150X8X17
1603 X562
1605 30
170532
170X8XX20
180358
180X 5X 34
190°X57X 36
190X 822
190X 10X 17
200X5HX 38
2207X5X42
240546
260X 5X50
300<5X58
340X 8% 41
380X 8X 46
400X8X 48
440X 854
480X 8X58
500<8X61

WH.
cm3

150,0
138.3
192.7
1786
160,7
242 5
296 1
300,3
2559
366 ,8
3449
417,4
384 .3
527 4
499 4
591,6
548 6
520,7
694 .5
934,7
1225
1370
2442
3439
4859
5694
7649
10000
11340

Ww
cm?

300,0
976 .6
3853
357 .2
321 .4
485.0
452.2
6005
511.9
733.6
689 .8
834 .8
768 .6
1055
9899
1183
1097
1041
1389
(869
2450
3139
4883
6878
9718
11390
15300
20000
22690

I,
cMm 4

895,3
823.0
1246
1152
1032
169.,0
15,71
2243
1899
2923
2742
3527
3236
4731
4470
5591
5168
4895
6910
10230
14640
20330
36500
58190
91930

105,9
101,3
125,0
119.9
112,8
145,6
140, 1
1677
153.5
191,5
185,2
2101
200,6
2437
236.6
264 ,7
2538
246 .4
294 .3
3582
128 5
505 .0
676,9
854 .0
1074

113400 1193
16770g] 1450
2392001 1733
2827001 {884
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Tabauuab
FeoMerpHYeCKHe XapaKTepHCTHKH BaJjia-IeCcTePHH
B CeUeHHUM NO 3yObsaMm

TeoMeTpHUECKHE ,
AaPAKTePHCTHKH PopMy bl
MoMeHT uUHepHHH NpPH ]—8, . T T gt ,
pacyerax Ha XeCTKOCTh Y 64 ©

raie §; — xosdbdunHeHT, yYuTHBaOmMHuA KO03dDDULH-

eHT CMellleéHud ¥ KoJH4YeCTBO 3yObeB BaJa-
IHEeCTEePHH, IIPDHHUMAETCA N0  I'paduKy
(gepr. 1);
d — IuaMerp JeJUTEJIbHON OKPYXKHOCTH,
dg — auaMerp LeHTPaJdbHOro OTBEDPCTHA;
d n do— NPUHHMAIOTCH IO rpaduky

MomeHT conpoTHBJIe- W, =
HHA Npu pacyere Ha H3rub
rie d, — puaMerp BepIilUH 3yObeB

S il

MoMeHT conpoTHBACHHS Wi=2Wy
IPH pacuere Ha KPYUYeHHe
I ] P,
[laomans ceueHus NpH A=8 - d* —— d; ,
pacyere Ha DpacTSIXeEHue
(cxkaTue) rie 0y — Ko3(phHUHEHT, VYHTHIBAIOWIHE KO3DDHIHEHT

CMEILEHHA U KOJHYECTBO 3yObeB, IMPHHHMA-
eTca mo rpaduky {(uepr. 1)

[IpuMeuvanue, st Koco3yGhix BajOB-lIecTepeH PacyeT No AAHHHM (GOpMy-
naM OyjaeT HIATH B 3allac IIPOYHOCTH.
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0,6
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METOAbI KOHCTPYKTMBHOTO YIIPOYHEHMA BANOB
B MECTAX NNOCAAKM NOALLUMIMTHMKOB

Hecymas cnoco6HOCTH MHOTHX BaJIOB MalllHH OrpaHH4YeHa B CBf3H ¢ GOJbIIHMH

sHaueRHAMH 9¢dekTHBHOrO Ko3hdHUHEeHTa KOHIEHTPAaUMH HANpsXEHHA y Kpasg Ha-
npeccopaHHO# aetaJH (B YaCTHOCTH BHYTPEHHero KoJbla NOAUMHNHHKA KadeHHs).
Bo Bcex TakHX CAydYasx Hecyllasg cnocobHOCTH Baja MoXeT OHTH CyLIeCTBEeHHO

YBCJHUYCHA, €CJIH B YKAa3aHHOH 30He KOHHEHTDAUHH HanpAXKEHHA BHIOJJHHTS NPOTOYKY

00 ONHOMY H3 cnoCO0OB, YKa3aHHHEIX HHXeE.
Caelyer mMeTh B BUAY, UTO IIOCJE Pas3rpy3kd 30HHI KOHUEGHTPAIHH HaNpAXeHHN

Y Xpasm BHYTPEHHEro KOJbIla NOAUIHNHHKA ONAaCHHIM H HEeAOCTATOYHO NPOYHBIM MO-
XET 0Ka3aThCH APYroe CeueHHe B CAydYae, eCJd He OyJeT npoABJATbes QPeTTHHI-KOp-

PO3HAL.
dbpdexTHBANA KO3bDHIHEAT KOHIEHTpALHN HaNpAXeHHHA [AAd NPOTOYKH OIpe-

AengeTca, Kak OOLIYHO, O HaHMEeHbUIEMY PAaAHYCYy HPODHASA MPOTOYKH,

Tabanuvua 7

MeT0a KOHCTPYKTHBHOI'O YIIPOYHEHHA I JCKH3

1. Cayuaft orcyTcTBHR pasrpyskH 30HH A
KOHUEHTPpAIMH HaNPAXKCHHA y Kpad AeTany [

2. Cnyualt pasrpyskd KOHIeHTPATOpa C IO- e &
MONIBLIO NPOTOYKH, OUepYeHHOH paamycoM R ¢
COXpaHeHHeM T'aJiTeJH pajxuyca 7 2
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Hpodoaxenue taba. 7

ObaacTh NpuMeHeuus DCKHS

3. Topen ycryna oCraBseH Ha Mmecte (a—a).
npoToyKa pajanyca R conpsraercsi ¢ rajreibio ?,
panuHyca r; ,/ Ré_ r
7 )
/’

o

A
ki
i"i— E,?" k

I-?

4. Topeu ycryna ocraBjeH Ha Mecte (a—a),
HPOTOYKA PaJHYyCa I CONPAraercs ¢ KOHYCHHM

nepexonoM

5. I[IpoTouka Ha cTHKe ABYX AeraJgeRl (ABYX
NOJALHITHUKOB)

6. IIporouka ans cayuasi, Korja Jeratb
(noAIIKTIHHK) He rpAaHHYHT C YCTYIIOM BaJja




26 P 50—83—88

IIPHJIO)KEHHE 6

KO3®MOMUMEHTH! X BAURHUA TEXHONIOTHUECKUX METOROB

NOBEPXHOCTHOFO YNPOYHEHMA HA NPEAENLI BLIHOCIIMBOCTM.
[loBepXHOCTHAN 3AKAJKA C HAFPEBOM TOKAMH BBLICOKOH YACTOTLI
(u3ru6 ¢ BpauleHHeM, rayGuHa 3akaaeHHoro ciaos 0,9—1,56 mm)

Taoauupa 8

O6pasen

il

be3 KoHUeHTpPALUK HATIPAKECHUHA 1,
C KOHUeHTpanue Hanpsa K eHUH | |

sl

l f{ﬂ nJasa o6pa3nos JUAMETDOM

i L L — EE—— bl I

Tabanuua 9

XHMHKO-TEpMHYECKas 06paboTKa

| K, nsis 06pa3nos 1uaMeTpoM

XapaKTepHCTHKA XHMHKO- W Bia oOpasia |
TepMuUeckold oOpaboTku | | 315 My 30—40 MM
|
- “ L |
Azotuposanue npu raybu-| bBes koHuestpauum Ha-| 1,15—1.25 1,10—1,15
He cioa 0,1—0,4 MM, TBep- |npsxeHHH '
poctu caogs HB 730—970 | C xoHuedrpaumein Ha-{ 1,90—300 | 1,30—2,00
APAKEeHUH (momepeuHoe :
L |oTBepCcTHE, HAApe3) |
LHieMenrauuss npu raybude| bes koHumenrpauun Ha-| 1,20—2.10 1,10—1.50
cjiost 0,2—0,6 iHDH}KEHHﬁ
C koHuenrpaunuest ua-| 1,50—2,50 i,20—2.00
~______ |\npsxenwuit |— _
[lnanuposauue npu raAy-| De3 KoHpoedrpauuu Ha- 1,80 —
6une caos 0,2 MM DS K CHUAM | )
Tab6auuna 10

lMoBepxXHOCTHBHINA HaKJen

K., ans 06pa3inos AMaMeTPOM

Crniocod obpaboTk Bup o0pasua
| 720 MM | 30—-40 Mm
O6kaTKa DOJHKOM bes xoHuenTpaunun Hanps-] 1,20—1.40 1,10~1.25
KEeHHH
C koHueHrpauumed Hanpsa-| 1.50—2.20 1,30—1.80
}KEeHHH
O6ayska xpobbio bes xoHueHTpauuun Hamps-| 1,10—1 30 1,10—1.20
HeHUH
C KxoHueHrpaumenn Haupa-| 1,40—2.50 1,10—1.50

XWKeHUH



P 50—-83-—-88 C. 27

[IPHAOXEHHUE 7

SODEKTUBHBIE KOIDMMULIMEHTEI KOHULEHTPALUMM HANPAMEHMMA K u K |

BNg PAINRMYUYHBIX KOHCTPYKTUBHbBIX SNEMEHTOB

¢ dexkrusnnie Ko03pPpHuHEeHTH KOHUEHTPALMH
HanpaXEeHUH JAA BaNOB ¢ NMONEPeYHbIM
OTBEOCTHEM (IJis] HETTO-CeYeHHH) NpH u3rnbe

Xe
. | L
2,0} | T SR o S I
18| e |
', - ot et
1 4 -4 - }
, +4 it X ;J
2 My My
1a 1
400 600 8500 7000 55, Mo
1-}— =005+ 0,1, 2-§-x0,15_|_0,25
1K g = 0,50816~% 0 + 167, 2Kg =0,4-10~%c -+
1,563 (JB B MIlla)

Hepr. 2

ApdekTHBHDIC KOIPPHUHEHTH KOHUEHTPAUHH HANPAXECHHR
LJifl BAJOB C nomnepeyHbiM OTBEPCTHEM (AJsl HETTO CEYEeHH# )

KT

1,8

NpH KPYYEHHH

L

i e —

I,
], 4
7,2

7,0

g

wkllalliset

l

K+

= A F I

gag 1000 GgMla

=0,363-10-3 ¢ ; 4-1.54 (7, B MIila)

Yepr., 3
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Sddexrapnne x03pPuIHEHTH KOHNCHTPALHA
HANpaXenHl AAd BANOB C OTBEPCTHEM
NPH PACTAXEHHH-CKATHH

2,4 ....
nlll

200 600 000 6g,MAd

Yepr. 4

Koapdnunentnt K, , K, Aaq BaNOB cO MNOHOTHHIMA
nasamu THna A u B

HAIIIII

400 500 800 1000
Yepr. b

6g,Ma
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Sddexrusnniec K09pDHUIHEHTH KOHNEHTPAUNH HANPAXeRHR
npr uarn6e K; u xpywennn K. Axst BanoB €O WAHNAMH

Ng NT
3 e | — _‘}
25 | S - |
- / YW
r i
2,0 i I: r——- -4 At o= J 'J_
i f
5 — - —
{0 |
sgf 500 6§00 700 800 940 J0G0 7100 6g,/Ma
] — npsiMo6ouHHMe H SBOJNLBEHTHHie MmARNH, 2 — npAMoOOYHHE IABOH; 3 —
SBOJXbBERTALHIS MIZRNHE
Yepr. 6

dddexkTupnne xoadduuuentot K, n K, AAs BAAOB ¢ BHTOUKAMH

56, AT
30 4 ] R E— ]
! [
| ' - ;
2,5 - ‘ 1 — |
i | -
. - Ke I
i ' L= |
.. Kt |
1,9 r - - T -
P 1 |
|
|

10— - -
400 3500 00 700 890 900 1000 1100 64, Mo

Yepr. 7
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MPHJIO)XEHHE 8

IHAYEHMS DYHKUMM HOPMAJIBHOTO PACTIPEQEJIEHMA
M KBAHTUIIM HOPMAJIBHOTO PACNPEAENIEHMA 15

Tab6auma 11
®yHKUMS HOPMAJBHOI'O PacpeneaeHus

7] 12
Oy ) { e 2 d
W ) =Yam .
i
up (:[;(up ) ”p (IJ(uP ) ‘”p LI)(.*::P ) ’ HP CD(HP ) HP <D(up )
0,00 | 05000 |[1,00] 08413 2,00} 097725 3,OOI 0,92865 [ 4,00{ 094683
0,05 | 05199 1,05 0.8531 2,05] 0,97982 [3,05]| 092885 |4,05] 0.94743
0,10 | 05398 [ 1,10{ 08643 [2,10] 098214 {3,10[ 093032 (4,101 091793
0,15 | 05596 1,15 0,8749 2,15 098422 |3,15( 09%184 [4,15] 09834
0,20 | 05793 [1,20] 08849 [12,20] 0.9851 3,20| 0,9%313 [[4,20| 0.94866
0,25 | 0,5987 {1,25| 08943 12,25] 0,98777 [3,25| 0,9%423 [ 4,25 (9893
0,30 | 06179 1,301 0e032 12,300 098928 [3,30] 093517 [4,30{ 095146
0,35 | 0.6368 1,351 09115 12,35 099061 3,35i 0,9°596 [[4,35| 095319
0,40 | 06554 {1,40] 09192 |2,40| 0,99180 [3,40]| 09683 14,40 095459
0,45 | 0,6736 |1,45] 0,9265 |2,45 0,99286 | 3,45 0,9%720 4,45| 095571
0,50 { 00,6915 1,50 09332 {2,530 099379 3,60 09%767 [4,50] 095660
0,55 | 0,7088 |1,55| 09394 [2,55] 0,99461 3,55] 09807 }4,55] 095739
0,60 | 07257 | 1,60] 09452 |[2,60( 099534 {3,60| 093841 |4,60| (95789
0,65 | 07422 |[1,65] 09505 12,65| 099597 [3,65| 0,9°869 |4,65]| (95834
0,70 | 07580 [ 1,70} 0.9554 |[2,70| 099653 [3,70] 0,9°892 |4,70| (95870
0,75 | 0,7734 | 1,75{ 09599 |2,75| 0.99702 {3,75| 0,9*116 [4,75| (95898
0,80 | 0.7881 11,80 09641 2,80 099744 {3,80( 09274 4,80 (95207
0,85 0,8023 1,85 0,9678 12,85 099781 113,851 09409 [4,85| (96383
0,90 | 08159 }1,904 09713 |2,90| 099813 }i3,90| 0,9°519 }4,90| ¢ 96521
0,95 | 08289 |1,95] 09744 ||2,95{ 099841 [3,95] 0,9%609 |4,95] (96629
0,00 (.96713
[ 5,05 (,96779
| 5,091 0,05821

Ilpumeuvanue: onpenenenne O(up ) AN OTpHUATENBHBIX U p NPOH3BOAHTCH
no gopmyne ®(up ) =1—0(—up ).

[lpumep: nycts Tpebyercs Haditn O(up = —1);
no rabianue HaxoauM O(—up ) =@ (1) =0,8413.
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0,8413=10,1587 B 1mpaso# uactu Tabauubl

NPHHATH COKpallleHHble 3anucu (,9°660=0,99999660, To ecTtpr uudpa, crofias caep-

XY V AE€BATKH, 03HAUACT UHCJIO NEBATOK IOCJE 3ansiToH

Tabauma 12

3Hauenns KBAKTHAM Up HOPMAJBHOTO pacHpen e eHHS

P %

o0
04
60
6%
70
75

0 126
( 253
0 385
0 524
() 674

[IppMeyanue

&0
80
o0
95
97
97 5

Cl—p = TUP
i#c 4, — KBadTR1Mb, COOTBSTCTB 0OWIAS BepoatieeTd 40 %

0 842
1 036
1 282
1,645
1 881
1 860

HanpHVep

el

P %, ‘ “p

G8 2 054

L 99 9.396

99 50 2 576

Q90 RO 2 878

0g g0 3 090

| G99 69 3719
o 40— —Ug 60— 05253:

rape
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ITPH/IOXEHHE 9

NMPUMEPH PACYETA

Mpumep 1. Pacuer BepTHKANBHOTO BaJa pPeAYKTOpa MeXaHH3Ma MOBOpPOTa NOp-
TaALHOTO KpaHa

Heprexxk Bajia peIyKTOpPa MeXaHA3MAa NOBOPOTA NOPTANBHOrO KpaHa NpeACTaBAEH
Ha qepT. 8. Ban HIroTOoBAEH H3 CTaAH 45 ¢ MeAHAHHBIM SHayeHHEM Ipefiesia Mpoy-

HocTH O =735 MIla, tBepaocts 220 HB. Baa ykpenaeH B 4 MOAIKHNHHKAX KA4YEHHSA,
TAK 4YTO NpH H3rube mpeacraBiaser CO60A ABaXIHN CTATHIECKH HEOIPEREJIHMYIO CHC-
TeMy. Bas moABeprajicsi TEH3OMETPHPOBAHHIO B YCJOBHSX 9SKCHayaTauuu. JlaTuHke
GHNH HakJeeHH B CpeAHed 4YacTH Baja MeXay nopmghHHKaMu, OCHHNIOTPAMME H3-
MEHEHHs1 KpyTdllero MOMEHTa Ha Bajax Jjesoro (/) u mpasoro (2) peiyKTopoB Me-
XaHH3Ma MOBOPOTA KpPAaHA MpPEACTaBJeHH Ha 4epT. 0.

[Tocrpoenne snop HSTHOAIOHIHX MOMEHTOB H BBHYHCAEHHE AMIJIUTYA HOPMAJh-
HHX HanpaxeHu# ot M3rnba, a TAKXKE JaHHBHE TEH3OMETPHPOBAHHA IIOKa3aaW, YTO
3TH HANPDAXeEHHS BEeCbME MAJIH H HUX MOXHO He YYHTHBATh IDH OUNEHKEe HAKONJCHHA
YCTAJNOCTHHX NOBpeXjaeHHH. [JlosTOMY mpouHocTh BaJja oIpeiendercd aMIJIHTYAaMH
KACATeNbHBIX HAaNOpPAXKEHHH OT KPYUYeHHS, KOTOpHEe HMeIoT HauboJblllee 3HAYECHHE B
MecTe MOCAAKM NPABON IIECTEDHH Ha UIIHIEBOe ceycHHE Bajaa D112 MM ¢ npsaMobos-
AHMH IJHIAMH.

Baj pexykropa MeXanH3Ma NOBOPOTA MOPTAJLHOrO KpaHa

LS

2 _

.
=T ¥
: L ¢ ) B
' i 4 . i 1
. - * L - " ¥ . rll B
" ’i -
; " A ,
¥ . :
. e -
1
F L]

)

N7 _

w’/ﬂ'llllll /
FOA

Hepr. 8
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1. Pacuer xapakrepucrui CONPOTHBACHMNA YCTANOCTH Bana

Menuannble 3HAYEHHS IPEAEJOB BLIHOCJAMBOCTH CTaJH MNOJACYHATHBaAEM no dop-
mysaam (13)

0_y =(0,55—0,0001-0,) - Ga=(0,55—0,0001.735) .735==350 MIla;

<T_, =0,550_, =0,55.350=193 MIla .

Onpenesiedne npejesia BHHOCAHBOCTH LIJIHLEBOro Baja &112 MM c HampeccoBaH-
HOHM 1eTaJibio NPOH3BOJAUM BHauaJse 1no opmyae (21).

K, K,
—— 0,6( ) 9
Kd1 chr
rae Ky /Ky, onpelensercsa no ¢popmyaam (17)—(20).
JlJsi ma’HHOro BaJia HMEeeM:
d=112 MM; 0,=735 MIla; p>25 MIlla;
ITo (18) uMeeM:

(ﬁ“ ) —=0,384-1,48 1g d=0,38 4 1,48.1g 112= 3 ,41.

da /g
[1lo (19):

E/'=0,3054-0,0013%0,=0,3054-0,00139.735=1,327.
ITo (20): £8"=1 naa p>25 MI]a.

ITo (17):
i (KﬁIr ) £'6"=3,41.1,327.1=4,53
Ky \Kyz [ o7 00 7 meinimsese
K. K,

[To (21): K, =(,06 K. =0,6-4,63=2,72.

Janee no uepr. 6 HaXOAMM AJA BaJa C NPIMOGOYHHIMY HIJIMILAMHY
st =735 MIIa: K, =2,50;

naa onpenenenus K,. no dopmydae {23)

Heo6XOAHMO HAaATH 3HAUCHHE V  AJs JaHHOH CTaJH.

ITo (24) nmeewm:

v, =0,19—0,000125.03,=0,19—0,000125.735=0,098=0,1.
[To (25)sv, =1,5.v,=1,5.0,1=0,15;

Mo (23): Kd,a=0,5.[1—|—(7—£f5)_2% |=0.5 [1+(%)“2'°'l5]=0,722.

3uauenne K, /K,, paBusgercs

K. 2,50
Kd,; —_— m'-::?i ,46 .

[IpuHaMaeM H3 ABYX 3HayeHHH mnociaeaHee, Kak HaunGoanilee, IlllepoxosaTocThb
MOBEPXHOCTH LIJAHIEB coctraBaser Rz==25 MxuM. [lo (15) onpenensem xo3bdunmeHT
BAHSAHHA KauecTBa 06pabOTKH HOBEPXHOCTH NHPH H3rube
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735
Kp=1-0,22{ 1g 221 )ig Re=1—0,22.( 1g sa-—1 ) 1g 25,0:=0,824.

ITo (16) nMeeM
KF-:=0 075+ Kp,+0,425=0,575-0,8244.0,425=0,899,

Kospdpuuuenr K, xapaktepH3yIOUlHH BAMsHHE BCex (haKTOPOB Ha INpenes BHHOC-
JUBOCTH, HaxoauM no (14) npu K,=1

K
T 1.

1
—1=3,4647—< —1==3,57.
Kd-. Kpt +0,899

K=

[Ipepesnn BHIHOCJAHBOCTH AAHHOro BaJia B pabodyeM ceueHHH NPH KPYUEHHH COCTAB-
JIS et

193

T"lﬂ=T,g?-=54’l Mlla,

[Ipu n3rube AJst BaJa ¢ HaAaOPeCCOBKOH yXe OBLIO NOACUMTAHO
Ks
K,

AJSl Baja C NpSMOOOUHBIMM LijHuaMi 1o uyepr. 6 K, =1,62; 3Hauenue Ky, Ha-
X0JHM 1o dopmydae (22)

—4 53

L) Jmos L)
K,,=0,5-1 14 d =0,51 1+ 75 =0,791 ;
K. 1,62
Ky, — 0,790 =%
TakuM ob6pasom 1npu u3arube mnpechaajampliee 3HaAYyeHHE HMeEeT HANpeccoBKa H
i 4,53
Kyy 7000

K, 1 1
K: (Kdg. —l—- F;ﬂl ): (4,53—[—6:"@'“—1 ):4,74.

Ilpenes BHIHOCIWBOCTH IIJHUIUEBOrO BaJa C HANpPeCCOBKOX NpH u3rude paseH
O_y 300

4] =73,8 Mlla.

-1 7K 4 74

PaccyrtaeM Ttenepb npejiea BHLIHOCAMBOCTH BaJja C 3BOJbBEHTHBIMH MIJHUAMH H
Hanpeccopko#i. [lis Bajga ¢ 3BOJbBEHTHBIMH HIHIAMH no dept. 5 Haxoaum K. ==1,5;

snayenne K 4,=10,722; ciegosatesbHo

K 1,5
e —— =2,08 — no mauuam. [To ycJOBHIO NPOYHOCTH
K, = 0,752
[IPECCOBOTO COEJAHHEHHS PaHee HMEJIH
K

T
K. =2,72. W3 31UX ABYyX 3HaUeHHi NpHHHMAaeM HauGoJbLiee
§"
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Ilajiee no (14):

K. 1 1
K= K. -+ KF1—1=2,72+ ‘6-:'8'-9“9———-1=2,83.

Ilpenen BHHOCAHBOCTH BaJa ¢ 3BOJILBEHTHHIMH HIJHUAMH 6€3 YIOPOUHEHHS COC-
TapjasieTr —

IIpy BBeAeHHH HaKJeNa NOBEPXHOCTY ULIMIL M BHAJAHH NpefesJ BHHOCHHBOCTH MO-

KeT GuTh nosuiied B 1 2—1.5 pasa (npuaoxenne 6, raba. 10).
[Tpumem K,=13. B 3artoM cayuae npeaesl BLIHOCAUBOCTH BaJa C 3BOJbBEHTHLIMIE

HIJIHLI2MH U H3KJEeNOM COCTaBHT
v ,=68,2-1,3=88,7 MIla.

IlapaMeTpu KPHUBOH YCTAJIOCTH MOTYT OHITH NPHHATH CJACAYIOUIHMHU:
m==3,5, N;=2-108 uuxyoB, K03pPHIHEHT BapHaLHUH Us_q,p ==}, 1.

2. Pacuer PYHKUWM pacnpefeNieHH] YCTANOCTHON AONrOBEYHOCTH Bana

OcuuanorpaMmbl (uepT. 9) obpabatHBaiuch N0 MeTOAy nOAHLIX HuKJ0B ([OCT

25.101). CryneHuarass annpokKCHMauus (YHKUHH pacnpejfesieHdss aMIJAUTYX Ka-
CATeJIbHHX HanpsaxkeHHH OT KPydYeHHs ImpeactaBieHa B TalJa. 13. B Kadecrre G6JOKa
Harpyxenuss BHOPAHN OJHH CyTKH paboTh KpaHa. O6uee 4yucio UHKJIOB B 6J0oKe ¢
yaeroM Kos¢¢HIMEeHTa CpeHel BPEeMEHHOH 3arpy3Kdu NOPTaJbHHX KPaHOB COCTaBJis-
eT v6 =— 06474 nukna.

Beneacrsue Hefoanlioft AJHHB BaJda U HaMHYHA 4 NOXLWIHNOHHKOB H3rHOHBIE Ha-
APSIKEHHA OKasaJuch BecbMa MaauiMH. Ilo pesyiabraraM TEH3OMETPHPOBAHHA HOJY-
qajslach HauOonbllagd aMIVINTYJa HODMAJLHHIX HANPAXKeHUA oOT H3ruba s max ==
==28 MIla, 9yT0 MeHblle NMOJOBHHH NpeleJga BHHOCIAHBOCTH BaJda B LIJHIEBOM ceye-
BEH Dpr H3rube (o-jz =73,8 Mlla, Kax cnenyer u3 nmpenuaymero pacgera). Tax
Kak MpH pacuere YCTAJOCTHOH AOJrOBEYHOCTH AMIUIHTYAH Oa {<<0,50.-14 oT6pach-
BAIOTCA, KAK HE BJHAKOIIHE Ha HAKOIJIeHHWe VCTAJOCTHHRIX TIOBPeXAeHHHA, TO aMil-
JHTIYA Ty >0,00-1x HEe oCTaeTcd, H pacder yCTAJNOCTHOH HNOJTOBEYHOCTH IMPH H3TH-
6e npoussoauTek He caeayer. IToaToMy NpoH3BOAHMM pacueT TONBKO HZ KpY4YeHHe,

BHauase pacCuHTHBaeM BaJ ¢ NpAMOGOYHBIMH IUIJNULAMH, NMPUMEHEHHHH B PeAYK-

TOpe, LJs KOToporo v.yr ==04,1 M[]a.
Haxonum 0,51~z =0,6-64,1=27,0 MIla u orbpacHBaeM aMNAUTYAH Tai<

<27,0 MIla, kak noxasaHo B Ta6a 13. CyMmupysa BeJHUHHH Vis oT i=1 Ao i==8
HaxXoJHM YHCJO LHKAOB B YKODOUEHHOM G6Jjoke (9-1 m 10-a cryuneHH OTODOUIEHH)

. 1 =3
Y6— ) ‘355-———"1386 ’

{ =1

* i‘_g Taf *
HNanee naxogum ;= v; M TPOM3BENCHHS T~ — ¢, (6-1 cTpoKa), cyM-

MHDYa KOTOpHEe no {, HaxoAauM E.no dopmyane (33):

r,==38 .
Tai t£=0,532.

{—1 Tamax

JTO YMCJO 3aMKHCaHo B mocaeaneir rpade cymMm B 6-f crpoke. Ilo dopmyne (34) Ha-
XOAHM KODPEKTUPYIOINH KO3 DHIUEHT ap
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tamax—0,5t_;, 85-0,532—0,5.54,1

Ap= =0,314.

Tamax"— 0,5 T___l'u 85_0 ,5'54,1
Iloacuer ycrasocTHOH AONTOBEUHOCTH BHIMOJHAeTcsT 1Mo dopmyne (40) um cBezeH B
tabua. 15. [IpeaBaputesbHo HAXOAMM 3HAUYEHHSI CYMM, CTOAIIHX B 3HaMeHartede (40),
AJs  dero BHUHCAAEM (Ta;/Tamax)™ npH m==3,5 (7-9 cTpOKa) H NPOH3BEICHHD

L
(Tai/Tamax)™!;, crosmue B 8-i crpoxe.

Hns pacuera noaroBeuHOCTH MO NapaMeTPy BePOATHOCTH pa3pylleHHs 3afaeMcs
HECKOJILKHMH 3HaYeHHAMH np (np=20; 1,5; 1,2 npH t-1,=054,1 MIla), sanucaHHH-

MH B Ta6a. 16. Hdanee naxonum 1/n,, n%,s H 3HAYEHHSA CYMM Z:

3aMHCAaHKHX B 1-B, 2-# ¥ 3-& cTpokax Ta6J. 16 COOTBEeTCTBEHHO.
Hanpumep, npu np=2 HeoO6XoAUMO NPOCYMMHDPOBaTh uyucaa 8 crpoku Ttalba. 13,

Tag

> —=0,5, 710 ecTtv yHcna nn1s i, paBEOro ot ! Ao 6:
Tamax np

»=0,05414-0,05474-0,0223-0,04304-0,00614-0,0062=0, 186

COOTBETCTBYIOILHeE

F|: -
(u6o ana [(>7, ~— <0,5).
Tamax

Hanee poiuyncagaiorcs no (40) 3HaueHHs OTHOCHTENbHHX JAOJTOBEYHOCTEN
L
Ng Ng o Z

D=

ODTH BEJIHYHMHBI 3aNMHCAHH B 4-% cTpoke Taba. 16. HanpuMep, npH np==2 uMeeM

0,314
D= ———————— =0,149,
2%:°.0 186
HaJjiee BLIUHCARIOTCS LOJNTOBEYHOCTH B dHCJe OJIOKOB HArPYyXeHHA

A= = :
Ag 1386

Tak npH npy—2 HMeeM
0,149.2.10¢8

h="T3%s
(5-1 crpoka), Ig A=2,33 (9-a ctpoka).
Hns noacuera BeposTHoCTel paspyumetus no ¢opMyae (42) npuMem:

f__1,u=54:1 MITa: - _-'&_-amax:"=85 MTa: u:__m=0’1; v, =0,15.

=215,

[To (41) nHaxonuM = Zamax ¥ 55 =1,571 »n
- 54,1

1x

3anucannb ¢ B 6-# cTpoke Ttabx. 16,
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Hance no (42) HaX0AUM KBAHTH/JIH HOPMAJBHOrO pacnpeieeHus up, COOTBETCTBYIO-

IHe BePCATHOCTH pa3pyweHus P % rax aaa np=2 uveem: n=12273 n
{—1,273

T Y (1,273:0,1) 4 (0,15)?2

[To nanHoMy 3HAYeHHIO up No TabJHile HOPMAJBHOTO paclpefeNieHHsl NYTEM JIHHEH-

HOH WHTEePHOJIAUMH HAXO/HM BEDOATHOCTh paA3PYUWIEHHS
P=@(—1,39)=1—®(1,39)=0,08226

Hian P=82 9% (8-a ctpoka taba. 16).
Ha uepr. 10 Ha snorapudmuuecky HOPMAJALHOK BePOATHOCTHOM OyMare nocrpoe-

Ha 10/ 1CiHTaHHAad YKa3aHHEIM obpasoMm aas T— g=054,1 MIla dysxkuusa pacnpepene-
HUS YCTaJOCTHOH AoJroBeyHocTtd Basa (auuusg 1). [lo ocm abGcuucc orjoxkeHa ycra-
JJOCTHast JOJTOBEUYHOCTH A B uucie OJIOKOB Harpy*,evus (B AAHHOM ciyuyae — B YHC-
Je CyTOX paboThl, TaK KaK 3a OJOK TPHHATH OJHH CYTKH), a Takxke B rojax paboOTHI

A
== 970 JI€T, B NPEANOJOKEHHH, UTO nopToBbi# KpaH paboraer 210 CyToK B roay.

[Io ocu opamHarT OTJOXKEHH KBAHTHJH Wp B PABHOMEpPHOM MaclitTabe H COOTBETCT-

BYIOLIHE UM BEPOSITHOCTH pa3pyuiednss P Y% B Macuitabe BHTEKaiolleM M3 HOPMAJib-
HOTO 3aKOHa pacnpepeseHusi (cBf3b MeXAY ur u P Y naerca TalbaHllaMH HODMAJb-

HOro pacnpefedenus). [IyuxkTHpHast JuHHA, NPOXOAALIAS Ha YypoBHe up==0,
P=>50Y%;, nmepecekaer auHHi0O | B TOuUKe, abcuycca KOTOPOH pPaBHa MeAHaHHOH JOJI-

roBeyHoCcTH A=500 cyTok mau L=2,4 roaa skcnayarauun ILopusonraapnasi JHHUSA

Ha ypoBHe P=10 Y onpeaeasier y-npoueHTHHH pecypc BaJsa (npH BeposSTHOCTH Oe3-
OTKAa3HOH paboth y=1—P=00 %), a uMeHHo L,\,=1 rog. 3td uudpbs 03HAUYAIOT,

YTO B CpPEeAHEM MOXKHO OXMAATh MOJAOMKH, npuMepHo, 10 % paborawliux BaJoB
HapaboTKy B SKCHJAyaTauMu | roj M HNOJOMKM TIOJIOBHHBE BaJjiop HapaboTku ~ 2,5 ro-
Aa. DTH UHMOPH TOATBEPXKAAICTCT OOJBIUMM YHUCJAOM MOJOMOK BaJOB IoCJj]de YKa3aH-
HBIX HapadOTOK. ~

Tak Kak JoJAroBeyHOCTs> M HaAEXKHOCTh BaJa, OleHHBaeMas BEepPOATHOCThbIO 0e3-
OTKa3HOH paloThl N0 3a/adHOR HAPaGOTKH, HEXOCTATOUYHB!, HEOOXOAHMO NPELyCMOT-
PeTh Meph HMX NOBbIeHHs V3 uepT. 6 clellyeT, YTO CYLIECTBEHHOTO CHHXKeHHS 3(-
(heKTHBHBIX K03 (PUHUHEHTOB KOHUeHTpauuH K WJIHHEBOro BaJja MOXKHO AOOHTHCH

3aMeHOl npAMOOOYHBIX LWL, HAa 9BOJbBEHTHLIE K3 mnpelbfylliero pacuera craeay-
€T, YTO Nnpekes BHHOCJHBOCTH BaJa ¢ 3BOJbBEHTHBIMH IUJAMUAMH H HAIpPecCOBKOH cocC-
Tapjsier T.5—4082 MIla. Pacuer dynxuuu pacnpepesienuss ycTaJOCTHOH MAOJrOBEY-
HOCTH BaJia C SBOJBBEHTHHIMHM UlayuamMyu naH B taba 14 m 15 B sToM cayuae n3
HCXOAHO™0 0JIOKAa HArpyseHHs OTOPOLIEHBI aMIVIMTYIH 711 <0,57T—1,=0,568,2 =

=34 1 Mlla, To €CTb OCTABJICHB! aMIVIHTYAH AJIS { or 1 1o 7. Yucao UHUKJIOB B YKO-

poueHHoM GJ0Ke yﬁ — 829 [loacuuroiBaercss HoBoe 3HaueHHe §==0,660 u ap=—=0432;

85
=580 =1,246. [lanee BhiyMC/eHUsT BeAyTCS KakK H B NPEAHAYIIEM cayyae

(Taba 14 u 15) DPyuxuua pacnpefenesusi YCTaJOCTHOH AOATOBEYHOCTH MJsi Baja ¢
3BOJBBEHTHBEIMUA WIJIYUAMU TNpeAcTasJteHa Juuueld 2 Ha yepr [0. Buaso, yTO MeaHaH-

=—1,39 (7-1 cTpokKa).

Hasg AOJArOBeYHOCTb L =10 ner, ramma-npolieHTHas JHoJaroseyHocts L. =3,5 roza

(mpy y=90 % P=1—y=109%). Taxkum 06pa3oM, ROJYy4E€HO CYLIECTBEHHOE VBEHH-
HeHHE NOArOBEYHOCTH H HAAEXKHOCTH OJHAKO M OHO MOXeT ObiThb NMPH3HAHO HELOC-
TAaTOYHHIM

Hancheiiee NOBHIICHHE AOQJCOBEYHOCTH MOMET OBITh AOCTUTHYTO NyTEeM NpH-
MCHCHHA ITOBEPXHOCTHOro YyrnpouHeHus HakJenoMm llpenen BHHOCAMBOCTH NPH KDY-
YCHHH BaJsia C 3BOJIbBCHTHBIVHM DIJIHIAMH H H3kJeNOM COCTaBJasfieT T—_in==887 MIla,
KaK Oblji0 BHIYHCACHO panee  [logcyeT yCTaJOCTHOH [JOJNTOBEYHOCTH MAJA 3TOrO
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BaJla npeActasjeH B TabJ. 16 B ngaunoM cayuae B 6JioKe HarpyxeHHst ocTaercs

" 85
6 crynenefi, vg=560 ; a,==0,515; n= T =0,958. dyuxuuga pacnpepeseHus KO-

TOBEYHOCTH TpelcTaB/ieHa JuHueH 3 Ha uept. 10, H3 KOTODOro HMeeM Ly =15 ner.

MejnanHas [OAroBeYHOCTh CTAHOBHTCH  HeorpaHHuUeHHO O6OJbLIOH, KaK cJdelyeT H3
npouenypel BHYHCJAEHHHA, u60 n<<l Takum o6pa3oM BBeAE€HHE 3BOJLBEHTHHIX LIJHIL
H HakKJena MOBEPXHOCTH NMO3BOJIMT YBEIHYHTH Y-NPOUEHTHHH pecypc B 15 pas, a Me-
AHAHHYIO AQJTOBEYHOCThL HA MHOrO WOPAAKOB, YTO BHONHe obecneydsaeT HAREKHVIO
paboty Bana 6e3 yBeJUUYEHHA ero ra6apHTOB H Beca.

PYyHKUHH PACTIPEACACHHSA YCTAJNOCTHOR AOATOBEYHOCTH BAJA
Up P9
V4 1 96 | —

i
AV L i

i

90 - I

80 i,
70 ]

60 _ A
ob sol- ddf—_1_ A 1]
40 ' | /
30 1 /-
20

10

02 | |
S| Y 4 WA
00 207300 500 7908 200030005000 > Y0

] 213 45 18 20 30
Lg L

L,nnerm

I—ut_lﬂ=54,1 MIla; 2 — 68,2 MIla, 3 — 88,7 MIla

YepT. 10



Raunnie x pacdery dynKund pacnpeseienns foaroséunoctn Baaa
npr T--11;==54,1 Mlla

HoMep rpapnt

HoMep cTpokH CyuMma
1|2|3|4|5|6I7 9 |1u
1 Ta; MIla (R=—1) 85 77 69 61 03 45 37 21 13
2 t; 0,0115]0,0165{0,0098|0,0294|0,0066(0,0124{0,0415|0,0861 0,2?_9_ 0,557 1,0
3 Ta;/Tamax 1 0,906 {0,812 |0,718 |0,624 10,529 |0,435 10,341 0,247 0,153
4 Vig 75 107 64 | 90 44 30 269 | 482 3606 6474
5 £ 15 0,0541/0,0772(0,0462(0,1371/0,0317/0,0577/0,1941/0,4019] — — 1,0
Vv
0 —-al 4 e N
6 -T"’“--t"; 0,0541]0,0699(0,0375[0,0984]0,0198]0,0305]0,0844(0,1370] — — 0,532
amax
7 Tai m
Tamax
] Taf m f*
Tamax ¢
, 9 , v,6A=v¢6-500
ek Y6
19 ft =329
i Yi6
11 l, = 60 0,1339{0, 191010, 1143]0,3393|0,0786|0, 1429
12. tal t’:ﬂ 0,1339(0,173040,0928]0,2436|0, 049010 ,0756 l
Tamax

§8—€8—05 d OF "D
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Tabauna 14
Hdanubie K pacuery QyHKIHH pacnpeneseHHs
ROJAIrOBEYHOCTH BaJa NPH T-:;=68,2 MIla

HoMmep rpadu
HoMmep cTpoku |
> | 3

‘4|5|6| 7

85 77 69 61 53 45 37

T mes——rleey, | ——"——rleveerar [

2 44 | 80 »209
'\?6=829
3 1 {0,906 {0 812 [0,718 [0,624 {0,529 0 435
S I I S
4 0,0905|0,1291(0,0772[0,2292|0,0531(,0965(0,3243; 1,000
5 al g 0,0905]0,1170}0,0627(0, 1646(0,0331{0,0510; , 0.1412
Tamax ° ’ ’ ’ ’ € ==0,660

1

0,708 {0,482 10,314 10,192 {0,108 00543

s | el | et e— | bl | S— v —— el e | st inin [ Sea———————l

0,0905/0,0914[0,03720,0720[0,0102[0,0104] 0176

Tabaupa 15
Janusie K pacuety QYHKUMH pacnpeaeAeHHsN
JOATOBEYHOCTH Baja npm tT—; ;=88,7 MIla
Homep rpadmnl
HoMep CTPOKH CyMmMa
1 l 2 | 3 ‘ 4 l 5 I 6
1 | =y, Mlla (R=—1) 85 77 69 61 b3 ‘ 45
R e e e
2 v.6 70 | 107 64 | 190 44 80 ve = 560
3 — 1 0,906 [0,812 |0,718 |0,624 0,529
diax
4 tj; 0,1339(0, 1911]0, 1143]0,3393|0,0786/0, 1429 1,000
F
—_— — —e
5 | —ab__ g 0,1339]0,1731{0,09280,2436(0,0490/0,0756] E—0,768
| Tamax °* ~
Tag \®
6 (— ) 1 [0,708 {0,432 {0,314 |0,192 {0,108
Tamax

—eseessestessssnnhly | EE———————ey | aassee————— ‘el | —————

m
7 ( i ) t, 0,1339]0, 1353{0,0551{0,1065/0,0151{0,0154
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Tabauuma 16
Pacuer pyHnxkuuu pacnpeneleHHa YCTANOCTHOR
AOATOBEYHOCTH BaJjJa MeXaHM3MAa NOBOPOTA KpPaHA
T_m ;
Homep cTpokn N
54,1 68,2 88,7
0 | np 20 15 12 18 15 12 1,7 14 1,1

-—h—"#m_——

! 1, 0,500 0,667 0,833 {0,555 0.667 0,833 (0,588 0,714 0.909

e el B T e W

2 | ny® |11,31 4,133 1,803 |7,824 4,133 1893 [6406 3,247 1396

3 2 10,186 0,174 0,109 }0,3013 0.2911 01819 [0.4459 0,4308 0,1339

¥| 0,149 0,437 1522 0,183 0359 1,255
G |

0,180 0,368 2,755

5 A 1215 631 2196 {441 866 3028 (643 1314 9839

. __''P
6 | == 1273 0,955 0.764 |1445 1204 0963 (1775 1461 1,148

bl il M= —

7 Up —1,39 0,20 1,40 —2,14 —1,06 0,21 [—3,33 —2,20 —0,78

8 P % |82 899 91,9 1.6 145 583 004 14 21,8

9 | 1Igx [233 280 334 [264 294 348 (281 312 399
3. Pacyer no >KBMBANEHTHLIM HANPIHHEHMAM

Pacuer nposoaujaca no dopmyaam (35) u (37). Ilycts n, =2,0, Torza

1
T-lm ___5.;;_ =27,05 MIla.

n,

B taba. 13 or6pacuBaeM ctynmeim 9 u 10, 3HaveBHqa § H Gp BHYHCJEHH
(£ ==0,532; ap=0,314), v6=1386.

3apaeMca BpeMeHeM paGoTH perykTopa 2 roga. C yueroM BpeMeHH HABHIAlLHH
noJyuyaeM, 4To 3a 3TOT Nepuoj Baa orpaboraer mpuMepHo S500 cyr. 3HaUeHHA n;y AJ4

Kaxao# cryneHn AaHu B taba. 13 (cTpoka 9).
Benvuunna tsgse, ONpegenennan no popmyae (37), 6yner = 55,7 Mlla.
[To Buipaxenuio (35)

3aAaHHHA ¥ TNOJAYYEHHHHA KO03(DPUUHEHT 3amaca HMEIOT CYLIECTBEHHHIE PAaSAHUHA,
NO3TOMY BHYHCJIEHMS HOBTOPSAEM,
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T_ln 54,1
3apaemca n: =15, Toraa=F7 = 3§ =26,07 MIla. B rtaba..13 orbpach-
Baem 8, 9 H 10 crynend. YHca0 LMKJAOB B YKOPOuUeHHOM OJIOKe PaBHO v =829, 3Ha-

YEHHSA t; ‘Zann B Taba. 13, crpoka 10. HoBoe snauenne §==0,660 u ap=0,501f. O11-

pelensieM SKBMBAJICHTHBIC HanpaMXKeHH#, OCTABUB BpeMs paborTnl Bana 2 roja.
3Ha4YeHHS Ty,p B 3TOM cayuae 6yact taxe = 48,1 MIla.
Toraa n, =1,12.

3ajaeMCsl HOBbIM 3HayeHueM n, = 1,25, Toraa

T 54,1
1A =43,3 M[]a,
n. 1,25
orbpacuBaem 7, 8, 9, 10-i1 rpadper B Tabua. 13. Toraa HoBoe vEH =56{. 3Hauenus
ik Tai % &
f; H - a'; -tj naubl B TabJa. 13 B crpoxax 11 4 12. B 3toMm cayuae §=0,768;
dallfeX
ap==*0,659. DKBUBAJEHTHO® HAOpAXKErpe pPasHO Tghﬁ=43,7, BrluucieHHOe 3HAYECHHE
54 1
n. = 3 ¥, -=1,24, Taxum o6pasoM, npuHuMaeM 3HayeHHe 3anaca pasHbIM [,25.

DT0 3HAUYEHHE XAPAKTEPH3YET HEJOCTATOUHYI0 TPOYHOCTb Bala H COOTBETCT-
BYET TOMY, UTo no JHHHH 1 Ha uyepr. 10 npu L=¢2 roga BepOATHOCTb pa3pylIeHHUS
P=409Y%. Takum ob6pasoM pacuer GYHKUHH pachnpejeleHUsi JOJTOBCYHOCTH JAaeT 60-
Jee MNMOJHYIO H OOBEKTHBHYIO KAPTHHY II0 CPaBHEdKI0 C PacyeToM IO 3KBHBAJCHTHBIM
HanpsiKeHuaMm,

4. Pacyer NO HOMMHaNbHbLIM HanNpPMKEHUAM

HoMuHalbHbie HANPsKEHHA, ACHCTBYIOIULHE Ha BEPTHKAJLHOM BaJjJy, onpejens-
€M 10 noTpebJaseMOR MOLUHOCTH 3JekrpoiBurareass. MoMeHT Ha BepTHKAJbHOM Bhi-
XOJHOM BaJly TPeXCTYNEeHYaToro pCAyKTopa onpegeaseM no mouHocru (1,9 kBt) H
yraoBoii ckopoct (w;=1021 ¢~!) sjaexTpojaBHraTesdss ¢ y4eToM HePeIaTOYHOrQ OT-
HOLUEeHHA BCeX Tpex cryneHedt {(uy =50,4) n kKospduurenra nmoJe3HOro AeHCTBHA pe-

Aykropa (m=90885). BrunciaeHHbili KpyTalHi MoMEHT Ha Baay T4=7120 um. Pac-
cMaTpuBas BaJ, Kaxk 0ajaky Ha 4 omopax, CTPOHM MeTOAOM TPEeX MOMEHTOB 3MIOPHI H3-
rubaomuXx MOMEHTOB B TOPH3OHTAJIbHOH M BepTHKAJbHOH NJoCKocTaAX. (CHJbl, AEHCT-
BYyIOllHe B 3aUeNJIeHUH, pa3sMephbl Baja H 3MIOPHl MOMEHTOB AaHnl Ha uyepT. 11. Cunw,
JEeHACTBYIOLIHEe B 3allenJieHHH 3yOuUaTHX KoOJieC, ONpeAe/eHbl N0 H3BECTHBIM (POPMYyJiaMm
(npunoxenue 2). MoMmeHTH  CONPOTHBJEHHS Baja B  30He  pa3pylLUeHHS
Wyu=0,1315-10-2% M3 W,=0,263.-10-3 M3 (d=0,102 m).
SKBHBaJIeHTHHH H3rHOawIHil MOMEHT PaBeH:

Mocw=]/ Mipepn M2y, =)/ (285122)2410232 =1068 H-u.
AMIJINTYAa HanpsxeHuit usruba:

. Msyp 1068
= Wy T~ 0,1315-1073

H
—8122. 10+3-—————8 i Mila.

KacareabHsie HanpsXeHusd Ha BePTHKAJbBHOM BaJly OT JEHCTBUS KDPYTALLEro MO-
MEeHTa:
T; 7120

H
Ta="T;m=0,5Tmax==0,9- W, 0,5'W =13,5-108 F=l3’5 Mlla.
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CxeMa pajia B 3nOPL HIrH6a0IEX MOMEHTOB

670
e U S

g, 110 fed . 160

ﬂﬂJﬂyfz{Pﬁug +

N | {7
Fo=T1250H 45—54—

Fu,JRT00H Fpy= 13300H Fp,=74180H

a R2DQH

ITSE8H ~r
136 H M
A 285 H j*
O g ‘
bOYHH »
ISGIH m
b
A B 7
| ;’r—”éy . C 22H M
124 7H

a — cXeMa HarpyXenmsa BaJja, 0 — smiopa Harpbawmero MOMeHTa B IO-
PH3OHTAJBHOH IJACCKOCTH OT CHJ Ftr th; g -~ SMwopa maralaloinero

MOMEHTa B BePTHKAJBHON NJOCKCCTH OT CRJ Frl' Fw: 2 — BNKpa M3TrH-
6awoliler0 MOMeHTa B BePTHKAJEHOH WJIOCKOCTH OT cHAM F

Yepr. 11
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Kosdduureurs 3anaca APOYHOCTH MO HOPMAJBHBIM H KacaTelbHHIM HalpAXKeHH-
SIM DaBHH:

n = —& .
O,
T _in
n. = e -
: Tat '*P’E;; Tm
3HaueHue 1[9.,511 onpegeasiem no 'OCT 25.504
V.
"Ptu K
. =0,01 +10"%.0,=0,01 4-10~4.735=0,0835 .
~0,0835 0835
3Havenne o z=173,8 MIIa onpeaeneno paHee,
Torpa
73,8
n, =g =%l
54,1
Mo = 13,570,023 13,5 >

CymMmapHbif ko3dhduunesT 3anaca papeH:
n, -n 9,1.3,9

= Vn2+n Ty 9,151 3,98

[TonyuenHnldi Ko3(pdUIHEHT 3araca Nno HOMUHANLHHIM HaNpsiKeHHAM 3HAYHTENb-
Ho GoJblie, yeM Ko3(p(PHIHeHT 3amaca, pacCYHTAHHMWHA NO SKBUBAJEHTHHM Hamnpsxke-
HUsAM. AHaAU3 ONbiTa IKCIJAYyATALMM YXKa3aHHHX BaJOB CBUACTEAbBCTBYET, UTO K03dhdu-
IIHEHT 3anaca n=—3,6 He corJacyercssi ¢ MHOTOUHCJEHHBIMH CJAyYassMH pa3pylleHHS
BAaJIOB B 3KCIJYATALMH.

STO HEecOOTBETCTBHe CBA33HO C TeM, 4YTO pacueT HANPAXKEHHH IO HOMHHAJALHOR
MOIIHOCTH JABHrarels He YYHMTHIBAeT NAHHAMHYECKMX SIBJIEHHHA, BCJAEACTBHE YE€ro MoJy-
yeHHOe KacaTeJibHOe Hanpsxerue T,=13,5 MIla coorBercTByeTr cTrannonapHoMy oc-
HOBHOMY JAJIATENbHO AeficTBylomeMy pexuMmy (10-s crggeﬂb ta6ya. 13), B To BpeMs

3,6.

KakK NHKOBHE Neperpysky NPEBHIIAIOT 3TO 3HAYEHUE B 7q ¢ 13.5 =~6,3 pa3, Kak NoKasH-

BAIOT Pe3yaAbTATH TeH3oMeTpHpoBaHHs (cpaBHenue 1-K n 10-% crynenelr B Taba. 13).
Takum o6pazoM i ndJAVieHHs GoJiee -TOUHBIX OIUEHOK AOJTOBEYHOCTH H HaJAEeXK-
HOCTH BAaJOB H oCeH HeOOXOINHUMO IIPOBOJHTh TEH3OMETDHPOBAHHE B YCJAOBHAX 3KCIH-

Jyarauud WJaH AeNarb pacyeT HampAXKeHHH OoJiee TOYHHIMH MeTOJAMH C y4YeTOM JH-
HaAMHUYeCKHX SIBJCHUH.

Ilpumep 2. BepOATHOCTHHIH pacuyeT YCTAJOCTHOH ZOJIOBEYHOCTH IOJYOCH I'PY3OBOrQ
ABTOMOOHJS

1. Acxopauuie faHHbIe AN pacyera

IMToayocs nsoGpaxeHa Ha uyept. 12. Jleranp u3roroBneHa H3 NokoBkH. MarepHan

cranap 40X. Bpemennoe comporuBienne op =800 MIla, koaddHuuenT BapHauHu Bpe-
MEHHOTO COMPOTHBJEHHA Vg ==0,06. PacueTHoe ceveHHe — MINHLEBast YacTbh IOAY-

OCH, MHHHMANbHLEA AHaAMeTD NMOJYOCH paBeH d=48 MM. Ko3apdHunesT BIAHAHHA NO-
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BEPXHOCTHOro  ynpouHeHuss Ky =1,0, Kospduunenr anusorponuu K 4 =1, Uncrora

noBepxHocTH Rz==3,2 Mm. lllanum ssoasBenTy e,

Ilonyoce pasrpyxena ot u3ruba u paGoTaer TOJbKO Ha KpyueHHe, PYHKUHUA
pacupereJieHHsl HanpAXeHHH paccyuTaHa no ¢opmyae (8) HA OCHOBAHHM DPeE3YJbTa-
TOB HCCJAEAOBAHMS HArPyXeHHOCTH IIOJAYOCEH aBTOMOOWJIEH B PAa3JMYHBIX YCJIOBUAX
AOPOKHOro ABHXKeHHsA. Mcxoausle JaHHBIE O HarPyXKeHHOCTH MpPeACTaBJeHK B TabJa. 17,
FAe HanpsAXeHHd TIOAYOCH TPy30BOTO aBTOMOOHJSA AJA PAa3JHUHHIX YCJOBHH 3KC-

nJayaTanun OnpeaeneHbl BHIOOpPOYHBIM CPEAHHM 3HAYEHHEM Ta, KO3(hdHUHEHTOM Ba-

pHalMK Uy aMIVIHTYA NPOLECCA M HHCJOM LHKJOB V. Ha ONPEASJIEHHOM OTpe3Ke Iy-
d

TH (6J0Ke HarpyXeHHs), KOTOPHIH B JaHHOM cayyae paBed 200 kM, B ta6n. 18 npen-
CTaBJIeHH HArpy30YHHIE PeXUMEI (YPOBHH HArpyKeHHS H COOTBETCTBYIOILHE HM YHC-
JAa umkaos (rpagu 2, 3, 4, 5, 6, 7). Ha ocHopaHuH 5THX PeXHMOB NOJY4YeH CMeLIAH-
Heti (0600LieHdbld) pexuM (rpada 8) ¢ pacnpejesieHMeM HaNpPAXKEHu#H IJaf VDOB-
HEH Ta,, COOTBETCTBYWOIHHA ogHOMy 6JioKy (A==1) npm ycnosuu, uto 50 % mpobera
10 acanbTOBLIM JOpOraM nepecedyeHHOH MecTHOCTH, 25 Y% ~— ropoackue ycsoBHs, ac-
}anbrt, 15 % — Oyabixnoe mocce, 10 % — rpyuroBne moporn (5 % — pas6bUTHE
FPYHTOBHE JOporH, d % -— IPYHTOBble JOpPOrM B XOpoOWeM cocTosHuH). Q6muii mpo-
Ger, npu stoM (A==1) cocraBaser L=40000 KM, 4YTO PaBHSETCA B CPEAHEM npobery
IPY30BOro aBTOMOOHJA 32 OAHH T'OJl 3KCIJIYaTallHH.

KoappuuneHT Bapuanuu aMIVIMTYA NOJYYeHHOrO  NPOLEcca  HarpyKeHHS
v e =0,2. Ha yept. 13 u 14 nus HaragaaHOCTH npHBeLeHH IpadHKH, XapakTepusyiolue
pacnpepeseHue aMOJIHTYJ KPYyTALIEr0O MOMEHTA Ha HOJAYOCH TPY30BOIO aBTOMOGHJS
IIPH ABHXKEHHH 11O PA3JIHUHBIM snoporaM (8).

PacnpeneneHye KpyTsalero MOMEHTa Ha NOJAYOCAX aBTOMOOHS
(B OTHOCHTEAbHBIX KOOPAHHATAX) B 3aBUCHMOCTH OT YCJOBHH 2KCIIYyATa UM

Fm
1. £Z,7r} 1 B S S
Fal
A .
6 |

|

}

€ , ﬁ

| 1
|

i

ol T I ————————

& -.'.

80 -60 -40 -20 0 20 40 60 80 100 120 140 160 M, %0

/ — jpopora ¢ TBEpPAbIM NOKPHLITHEM B IJIOXOM COCTOSIHWH (BBIGHTOE OGYABDKHOE HIOCCR):
2 =— IJjoxasi TPYHTOBas JAopora € ydYacTKaMu Oe3ZopoxbsAd (HeCOK, pHIXJABIH cHET):
J — TIPYHTOBasi HKOPOra B YJAOBJETBOPHTEJNbHOM COCTOSIHMH, 4 — Iocce ¢ acdanbrobe-
M,
TOHHBIM NMOKPHITHEM MY =—=m——. I
M

Yepr. 13
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DyHKUMK DACHPEECACHHS AMIAHTYR HAFPY3KH HA NOJAYOCH
rpy30BOro, aBTOMOGHAS TPYy30NOABEMHOCTDIO 5,0 T NPH ABHKCHHH
no pa3akYHbLIM A0pOram

0%,

99,95

99,8

Y~ N N N O I I e 1

063 1,05 147 189 231 M rH

’

X — acdaabTHpPOBAHHOE INOCCe MO PAaBHHRHOR MeCTHOCTH;
A — achanbTHPOBaHHOE IIOCCe IO NepeCeYeHHOR MeCTHOC.H;
1 — paaluTtas rpydroBad Jopora

Uepr. 14

DKcneprMeHTaJbHHe AanHbie 00 SKCnJAyaTaluoHHOM HarpylkenHoctH ofpafora-
HH [ABYXIapaMeTpHUYeCKHM METOJOM pasMaxoB, OTKyAa H [OJYYE€HO OAHONapaMerT-
pPHYecKOe pacnpefelieHde MNpUBEJEHHBIX K CHAMMETPHYHOMY HHXJAY aMIUIHTYZA NMPO-

2. Pacyer xapakTepuCTMK CONPOTHBIICHWSA YCTANOCTH

MeanaynHe 3HayeHHS npeAesa BHLIHOCIHBOCTH TJjajkoro Ja6oparopHoro obpas-
Ia auaMmerpoM d==7,5 MM, U3rOTOBJEHHOIO M3 HCIHTHBAEMOH MapKH CcTaji¥, onpele-

aaiorca no ¢opmyaam (13):

o_y =(0,55—0,00010,)05=(0,55—0,0001 .800) - 800=376 MIla,

T

_y =0,50_; =0,5-376=188 MIla .

ITapaMerp ypasHenus nonobus onpeaensercsa no ¢dopmyaam (24) u (25):
v, =0,19—0,000125 -0,==0,19—0,000125-800=0,09;
v, =1,5v, =1,5.0,09=0, 14.

3Hayenne 3ddekTHBHOro KospQHUHEHTa KOHUEHTPAUHR HanpaXenud K. onpe-
fensgeTcs no 4epr. 6 A NOJyOCH ¢ 3BOJIbBBEHTHHIMH HUJIMIIAMH:

nas op=800 MIla K ; =1,5.
KosdduuueHr BAHAHHA a6COJIOTHHX Pa3MepoB NONepeyHoro ceueHus K ;o on-

peneisercs no (23):
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K4.=0,5 [ 1+( 7—% )"2“ ]=0,5[ 1+( 7%:)_2'0‘“] =0,80.
K.

OrHowenue K, PaBHAETCH:
t

K. 1,5

KosdpduuueHT BAHAHHA KadecTBa O0GPaGOTKH INOBEPXHOCTH ONpejensdercss Io-
dopmynam (15) u (16):
800 ( 800
Kp,=1—0,22 1g Re{ 1g 5001 )=1—0,221¢3,2( 1g 55> —1 }=0,93;

K p=0,575- K g, 0,425=0,575.0,93-40,425=0,96.

Kospdpuuuenr K, xapakTepH3YIOUIHA BJAHsHHE BCeX GakTOPOB HA Npenes BHHOC-
JaBocTH, onpelieasercda no dopmyae (14) npu Ky=1:

K. ] ) ] ( ] )
_ _— ——— =1,92.
R= (Kd.ﬂ Sl ¢l K, = \1"8¥+55
Ilpenen BHIHOCJAHBOCTH INOJAYOCH IIPH CHMMETDHYHOM IHKJe HArpyXKeHHS paBeR:
no ¢opmyne (11):

il
E |

T_1 188
1z K ,02 :

[IoxaszaTesar HaKJOHA JeBOR BeTBH KPHBOR YCTAJOCTH onpeaeasercd no dbopMy-
ae (27)

all

c 15,0
m="TK= T2 %

rae Kosdboduuuent C pased (28)

G, 800
C=5+35=5+ g5 =15.0 .

Ilo pesyabTaTaM CTEHAOBHX HCNHTAHUH IOJNYOCEH NMpPH CHMMETPHYHOM UMKJE MO-
JYGEHH Cjefylomue xapakTepucTuku (8) T.__;; =90 MIlIa, Ng.=6-10° uukaog;

m. =3,3, v, _,=0,08. Kpusas ycrasocru Marepuasa noayocs tuna l.

Tabarnua 17
HcxonHbne naHHbIE Aas pacueTa MOJYOCH IPpy3oBoro aBroMoOuas

| v_ , HHKJH
01

Y caoBusl SKCIJyaTaUuH T, M'a (Ha 200 KM L
npobera)
|
YJaIHIH TOPOLOB 41 484 0,185
AcdaabTHpOBaHHOE  I1IOCCE, IepecedyeH-
Hasi MECTHOCTh 33.5 722 0.086
Pa3bnroe OYJIRIXKHOE Liocce 39 45161 0,209
I'pyHTOBaA Aopora XOopollero Kayecrsa 39 3423 0,204

Paseuras rpyHToBas gopora 44 88006 0.225
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Harpy3oulbie peXHMB NOJYOCH IPY30BOr0 ABTOMOGH /IS

AJf1 pa3HYHBIX YCJIOBHH 3KCNAYATALMH

Tabaumua 18

Hpober, KM

Y poBHuU —
HArpy 3k
200 | 200 200 200 300 ] 40000
Y clIoBUA 3KCIJIYATAUHUH
— —_ ! )
T,y Foponckne ﬁﬁ‘fﬂ"e’f’fﬂ;ﬁ Pa3buroe Pazburaqa Fpgéiggfaa : ((?;,eﬁu&agﬁiﬁ)
{ (MI1a) zgg}f;ilﬂr ceyeHHas 63};’; bé*"é{cﬂeﬂe 1"15;[3{; ‘;"ﬂ?;ﬁﬂ XOpOoIero | Harpy3odHslf
ME@CTHOCTD KayeCTBa I PexXuMm
Yuc)io IUKJIOR HarpyxeHUs Ha ypOBHAX, Vo6t
] l 9 3 l 4 I 6 7 | 8
1 138 25 160 1750
2 122 55 150 31560
3 106 100 250 10 5600
4 1 90 150 600 20 10700
5 | 74 10 350 1800 30 29300
6| 58| 16 | 4 300 4300 60 68800
7 | 48 36 6 1500 20800 180 | 257200
8 | 43 | 180 10 10181 34000 390 | 659330
9 ( 38| 170 | 44 20000 15000 2100 783900
10 | 33 46 630 10500 8000 430 [ 465100
1| 28 26 | 28 | 1500 3006 153 80690
CyMMapHoe |
9UCJA0 LHK- 48 88006 3423
7108 Harpy- 4 722 45161 0 2365520
HKECHHA Vg
Bribopou-
Hoe cpefHee
3HaYeHHUe 4
A MILTATY 1E 4] 335 39 4 39 40.8
Harpyxenus
Tai y Mna
Kosdduini-
€HT Bapua-
HUH aMILJIH- 0,185 0,086 0,209 0,225 0,204 02
TYA HArpy-

HeHHs, U,

3. Pacuer KO PULMEHTA 3anaca NPOUYHOCTH NO KACATENbHLIM HANPSIKEHMAM

HCcXonHBIMM JaHHBIMH AJIS pacuera SABJAAIOTCA IOJYUYEHHBIE 3KCIePHMEHTaJbHMe
3HAYeHHd T_ g, N H My, 2 TakKke gaHdble u3 taba 19, B KoTOpOM cMemlaHnas

dYHKUUR pacnpenesieHuss HanpsiKeHud (rpadw 1, 2 u 4)

(rpacha 8) ¢ yHeToM MOBPeKASIOHIHX HANPAMKEHHH [AJA PACCUUTHLIBAEMOR MOJYOCH.
B3aTH ceMb YypPOBHei

HanpsxeHu# ot T,1 =138 MIla g0 v,,=48 MIla

npuBegeHa u3 Ttaba. 18

(T a7 >
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>0,5t_;, ). YpoBHH HanpsKeHH# Ta, <<0,5T _j; B pacyeT He B3ATHL
ITpuBesneHHbie B TabaHile 3HAYCHHS HAMPSXKEHHH Ty, W COOTBETCTBYIOULITe HV YHC-

Ja HUKJOB V ,5 TOABEPrAHCH NPeABapHTESbHONH 06paboTKe.
Tai
[TonyueHpl AN KaxKJOro M3 ypOBHEH HaNpPSKEHUH [ 3HAUEHHUS e (rpacha 3},

P

"Jiﬁ_ - Tdf, ( vaf _)m".: . 7
t, = — (rpaga 9J), ¢, (rpada 6), | = -t;—(rpada 7) u

% T
V6~ Tamax amax

TT:‘:T V:6. — (rpada 8). B rpadax 4, 5, 6 npousseleHO CyMMHpoOBange M TOJY-

YeHH NlapaMmetphl

) X Vie-s 4= T t;; E o= 3

Ve —
T . .
6 =1 =1 ;=ltﬂmﬂx

ta£>0,5't_m

f, .

KoshpunnenT sanaca npodyHocTH paseH (35)

90
n, = ol —1,77=1,8,

LTS 50:8

rle 3KBHBAJIEHTHBIE KacarTe/JibHbie HANPSKEHUud onpenensaauch no cdopmysae (37)

m 3.3
g — ——men l
1 T m ‘/.._.__. — -2,809. 1011=
R ]/Wi=1’ta; Yi6r = 0,11-6-10°¢
=50,8 MIlla.

KoppekTupylownii Ko3pduuuenr a,; paseH (34)

g — TamaxS 9,07 g, 13804059
P tamax—0,5t_;,  138—0,5:90 T

napaMerp ¢, (cM. taba. 19) pasen (33)

Fe  Towvw
_ oy L t,=0,4.
E. ;
{—1 Famax
Tﬂ£> 0,5'5_1}1

3Hauenue Tsxp ONPEACANIAOCH YOCAEAOBATENABHBIM NPUGAHIKEHUEM NPU PA3JUU-
HbIX 3HAYEHHAX N, , NYTEM NOACTAHOBKH M BHIpaxKeHHe (37) pas3JHYHHEIX 3HAUYECHHH

Nl
T v
CYMM ZT Vi, 10 COBNAJEHHUSI 3HAYeHHH n, M T sks MO BhIpaxenuaMm (35) u (37).

ai
B n1aHHOM cayyae CYMMHPOBaHHe BEJOCh RO 7-H CTYNEHH BKJAYHTENLHO (cTonbey 8),

T. €. 10 COBNAaJeHUsI 3HaYeHHH

T _in 90
TskB=> ~ ——)"'1'7—7"=50,8 Mlla;
90
n. == T—1n Npu———— Y i
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4. Pacyer o¢yHxuMM pacnpepiencHMs YCTanoCTHOH JONroBeyYHOCTM
NPU HEPEerynapHOM HarpyMeHum

OyHKUAA pacnpeleseHHA YCTAJOCTHON HOArOBEYHOCTH ONpelelieHa 3aBHCHMOCTbHIO
MeXAy JAOJNIOBEYHOCTBIO NOJNYOCH B KHJIOMeTpax mpofera M BepOSTHOCTBIO Daspylies
HHA (cM. depr. 15).

OTHOCHTENbHHE JOJACOBEYHOCTH ONpefensyHch N0 dopMyse (40) NMpH 3HAYCHHAX
OTHOCHTE/JILHOrO  YPOBHA IEPEMEHHOR HarpyKeHHOCTH np=2; np=15; np=12.

. _ v Ay -
(15=2) N.. n:"r > ( Tai )rn.,_._ b
ﬂf 1 Tﬂmax
amax '}”p
0,20 10,20
= T553.3 331,002 0,328 —0:010;
D — 0,19 1,123
(n,=1,5"" "1 533.9.337.1072 — " 7
0,10

D = ~—=S5 5 =5,36l.
(mp=1.2) " 1,2%3.1,022.107* °

n,,_. TEL mt
CyMMHDpOBaHHe '21( " ) ‘t; B ¢popmyne (40) npu np=2 Benocr Ao 5-&
| =

1 ] Tai
= =0,5, a —=
np 2 Tamax
aser 0,036. CymMupoBanue npu np==1,0 Besocb A0 4-A cTyneH¥ BKJIOUHTENBHO, &
npu np=1,2 po 2-1.

Hoarosegnoctu A, BHpaxeHHblE B YHCAAX OGJOKOB HarpyKeHHs, onpencyieHH AJsA
3HA4EHHHA np = 2; np=1,5; np=1,2 no popmyJe:

D-N,._ 0,610.6.108

CTYNEHU BKAIOUHTENHHO, T. K. Ha b-#i CTYNmeHH cCoOCTaB-

2 O =9,72;
(np=2"" 37-65-10%
[,123-6. 106
l(np-=1.5> = T37,65-100 —11»90;
5,361-6-108

Mrp=1,2= 3765108 00043
ITpoGer, coOTBETCTBYIOLIHA MOJYUYeHHOMY BHCAYy 6J0KOB A, paBen:
L(np=2)=l(np=2) -40000=9,72.40000==3 ,89.105 xm;

L —1.5=17,90-40000=7,16-108 k;
=1,
L (n, =1,2=85,43-40000=3,42-108 xu.

KBaHTHAH HOPMAJbHOro pachnpelesyeHHs dp AAA KaXKIOro H3 3HaAYeHHA np DaBE
uul (,42):

ot

{—n 1—1,30

Up(n ) = T Sy =—1,331;
V navt__l . u2 y 1,30%.0,08240, 22
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1—0,98 ) 003
24 e Py re———— Y :
Plng=1.5"1/(,982.0,082+0,22
P! = .1 1,050
Y =127 /0,782.0,082F0,22 "
~ n, 2,0
e =TS T T
~ 1,5 )
“n,=1,5" 1,533 =0,95;
~ 1,2
Hiny=1,271,533 =0,78;
138
p—-2maX, T:l,533.

llo rabanuaM 3HAYCHHE KBAHTHJIH HOPMHPOBAHHOIO HOPMAJMBLHOTO pacnnegee-
HUS OT ypOBHS P onpelesieHbl BepOSITHOCTH PA3pPYIUNEHHUSA:

P (ny=2=9:2% P (ny=1,5=53:7%; P (ny=1,2y=89:3% .

Ha ueprt. 15 npusBezeH rpa@uk (PYHKUMH pacnperejeHHs YCTAaJOCTHOH J0JroBey-
HOCTH MOJIYOCH T'PY30BOro aBTOMOOHJISI, MOCTPOEHHHH HO pe3yJbTrataM pacyeta Us
rpacduka onpepeseH ramMma-npoileHTHHHA pecype (mpu y=909%, P=10 %) noayocs,
KOTODPHIA paBeH L.\,=ggﬂ =4,00-10° KM, 4TO COOTBETCTBYEeT JHXOJIOBEYHOCTH T'DY30BOrO

asTOMOOHS B 3KCIJAYATA L.
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PyHKuus pacnpeieNeHHsl YCTAJOCTHOR AONTOBEYHOCTH
MOJYOCH IPy30BOro apToOMoOHASA

Up ﬂf?/o
Z ¢ 98 W ——— ‘
95 1 1T i ] 1
Ly, 1 | ] |13
/ F ®
80 | 11 | .
70 /
58 4 i J‘
g k50 4 | L * -
40 - —
30 B ‘__ |
| n [
- 20 I {
70 i
Y L
& r 4
-2V 2 o ) . |
05 | {1
J 42
4, a7 10 1.3 L7 20 (g
g 5 10 20 50 700

— e ,
0 7 100 4-10° 8705 2-10°4 106"

Hept. 15



138
122
106

74
o8
48

Jannble k pacuery dyHKIMM pacnpeneneHna JOJNTOBEYHOCTH NONYOCH
Ir'py30Boro aBToMo0uJs

at

dmax

1,000
0,884
0.768
0,652
0 536
0,420
0,348

V , LHKJb
161

0,175-10°
0 315-104
0,560-10*
1,070-10*
2,930-10¢
6 880-10*
25,72-104

Vo == 37651 (4 |

LV
¢, = iﬁ: T,, ,

V6 Vamax
4,648-10—3 4,648-10—3
8,367-1(0—3 7,396-10—3
1,487-10—7 1 142-10—2
2,842-10—2 1,853-10—2
7,782.10—2 4171 102
1,827-10—1 7,675-10—2
6,831.10—! 2,377-10-1
A=1,000 l Evr =014

4,648-10—-3
5570103
6,225-10—3
6,928-10-3
9,939:10—°
1,044-10—2
2,098.-10—2

Tabauma 19

2,017-10'°
2,417-10'°
2,702-1010
3 009-10'°
4,318-10'°
4,5638-101°
9,086- 1010

I 2,809-10"

§§ O 88—€8—0¢ d
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IIpumep 3. PacyeT Basia Ha NPOYHOCTH

1. McxopHble paHHble ANA pacuyera.

Ban mnszo6paxedn Ha uepr 16 Marepuan — cranb, HMeloliag cielyiollye xapakx-
TEPUCTHRH CONPOTHBJEHHS YCTAJOCTH U CTATHYECKOH NPOYHOCTH

npeae.’] DPOYHOCTH NPH pacTaXeHuud os =1100 MI]a,

npene’l TeKyqyecTH npu uarube or =850 MlIla,

npeje’l TEKyuecTH NpU KpyueHnu Tr =050 MIla,

npelie BHIHOCAHBOCTH NpH H3rube o—;=480 Mlla;

npeje 1 BRIHOCJHBOCTH NpH Kpyuyennu t—; =270 MIla,

K03 OOHLUHEHTH YYBCTBUTEJBHOCTH K acHMMerpum LMkaa VY, =02 u ¢, =10,1;

afcuycca TOYKH nepejoMa Kpusoi ycrajoctu Ny =2:10% nuKJIOB.

Baa noasepruyr ueMmentauuu, K,=1,4
MaxcnvanbHbifl KPYTALIMH MOMEHT Tmax =3950 H-Mm, wuwactora Bpalleduss Baja
No5="0,406 c¢~!, pacuyeTHbf cpok cayX6un Tp=0000 u Llukidorpamma HarpyxeHus

1IpuBejaeHa Ha yept 17
MunnMaabHO — AonyCKaeMbie — 3anachl HPOYHOCTH H BBIHOCJMUBOCTH TPHHATH

[n:]=19 u [n] =1,9

2. OnpeneneHne BHYTPEHHMX CHROBLIX (haKTOPOR
M pacyer Ha CTATHHECKYIO NPOYHOCTD

21 Onpedescrie pasmepos Ha OAUHe 8aiQ
YcTaHoBOYHYVIO 643y MOJILUHNHHKOB OINpeAeNnsseM COrJIacHO NPHJAOKEHHIO 3.

l d+-D | 60+4-110 ]
h—-—*—?—[ T+ —5 tgf ‘r—- T[ 24 - 5 ig 13 ] =21,8 MM,

rne T=24 Mv, d=60 MM, D=100 MM u P=13° — gauHbe [Jag NOAIIUIHHUKA
Ne 7212 Ilpuuumaem h=22 MM
OcranabHble pa3Mepbl NPHHATHL B COOTBETCTBHH C KOHCTPYKUHEH HArpyXaiollero

YCTPOHCTRA
JLaHubie Ana wectepHHU U 3y6UaToR My THI
Hag wectepHn MoAyab 3y6beB m=10 MM, dncsio 3y6beB 2= 14, yroJ HakJoHa

3y6a P==20° yroJ 3auenneHuss KOco3yOo# LHJHHAPHUECKOH Nepelayd Oliwn=—20,860°,

JuaMeTp HAaYyaAbHOH OKPYXKHOCTH dg = 104,4 MM
Has Mydrel Moaynab 3ybbes m==5 MM, UYHC]IO 3yObeB 2y — 24, muaMeTp JeJH-

TEJBHOH OKPYXKHOCTH dy =my 2 v = 924=120 MM
22 Onpedenenue BHEUIHUX CUA, OeLCTBYIOWUX HA 8L OT 3ybyaroeo 3AUenAeHUs

HiecTepHu ¢ KoOaecom
OXpyXHOe, paluajbHOe U OCEBOEe YCHJHS, HeHCTBYIOUIHEe HaA BaJ, onpeaeiseM

COTNACHO TIPHNAOKEHHIO 2

2T ax 2.3950
Fi=- = —= -—— =b1166 H:
T dy 154,4 1073 166 H;
tg Aty . tg 25,8650

F,=F, tg B=51166 {g 20°=18623 H

OnpeensieM HEyPaBHOBEUIEHHYK COCTABJAAKIIYIO OKPVXKHOH CHJB Ha pabouux
3JleMeHTax MyPTh

—13167 H,

2T 1o 2 3950
F. =02 =0 2
: A 120 103

Fs, Fp, Fy— cuibl MeHAW0OUIHE NOJOXKEHHE OTHOCHTEALHO Basa Cuaa Fuy; He
MEHSIET 110.TOXKEeHHe OTHOCHTEJIbHO BaJa



=/379 C =90
T - >
7 |\a=32  b=707
J - 4 I '/ZT
. ! {f N7212 v &
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987

Fy=18623

|
M7= 486

RA%=76420

RS
Z,=2 { "51-3’50 14=5{7 5"22 15:70 OXA=7/6x70
L e M rOCT23360-78

Imay =3950
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HukJorpamMmma HarpyxeHHua

&
g?ﬂﬂf ag,7 : —,lamﬁﬂfﬂmfﬂﬂﬁaf’
bpemst

HAZPLYMNEMU T

Yepr. 17

2.3. IlocTpoerue 3ntop BHYTPEHHUX CUAOBLIX (PAKTOPOSB
OrnpefenseM peakuuu ONOP OT CHJI, MEHSKOIIEX NOJOKEHEEe OTHOCHATENbHO Bana.
Ilpn wanpasnenuu oceBo#t cuahbl Fy X onope A:

Fy-0,5dy+-F,-b  18623-0,5-0,1544- 26398-0,107

=" L 0,139 =30664 H;
R% _ Fx-0,5dl,i,,——F,-a= 18623-0,5-0,5?‘::;—26398-0,032" 1966 1.
. Fi-b _ 51136’-13,9107 30387 H-
ng_-F%‘ — 5“2%'350932 = 11779 H.

IIpu nanpapaeHun oceBoit cuam F x K onope B:
Fr-b—Fy-0,5.dgy _26398-0,107-—18623-0,5-0,1544

Rar=——1 = 0,139 =978 H ;
F,.a+F,.05d, 26398.0,032+18623.0,5-0,1544
= Tt le 05 IO 0,00 TR0 000, 07 16420 H .

Omnpenensem peakuuy onop OT CHJ, HE MEHSIOHOIHX NONOXEHHE OTHOCHTENbHO BAaJa
Fp:C 13167-0,09

Fo (CHL 13167 (0,09-+0,139
%= __‘iﬁ_.gl.'__‘_._l__:__ ___-(__O:IT-Z___—)_ —=921692 H.

IJNIOPH BHYTPEHHUX CHUJAOBHIX (HAKTOPOB NPHBEIEHH Ha gepr. 16.
Ananns smop BHYTPEHHHX CHNOBHX ¢akTopo W Hecymel cmoco6mocTE cegennfl
BaJia NOKAa3aJj, uTO ONACHHIMH CEUYEHUSIMH SIBASIOTCH CEYCHHSN:
[—I — MecTo nepexosa OT WECTEPHN K BAJy AHAMeTpOM 65 um;
[I—II — MecTo mpeccoBO# MOCAaIKH NPABOro NOAUIHIAHKA HA BaA)
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II1—]II1 — mnoHOgYHOE coeAmHenHe NpH nocaZke MydTh Ha BaJ NPUH HaNparJeHHRA
ocesofl cuan Fx B cropoHy onopul b,

Jana ceqenua [—1I:
M‘i‘amR}‘;,-(b—0,513)=16420(0,107—-—-0,5 0,05)=1346 H wMm;

My y=R%,(6—0,503)=11779(0,107—0,5-0,05) =966 H-m;

M=}/ (M) +(M}, )= ]/ 134624 9662=1657 H-u:

1=R%(a4-0,51,)=8525(0,03240,5 0,05)=486 H-mM.
Oaa ceyenus I1—II:
M, =0;
M, =F,,-C=13167-0,09=1185 H-m.
Aasa cegenns III—III:
M3 =0;

b
M§=FH,(1.- o )=13167(0,07_-0,008)=816 HoM.

2.4. Onpedeancrue 2eoMeTpuYecKux XAPAKTEPUCTUK ONACHLIX Ce4eHull 8aAa

Cegenne I1—I:
=d® 3 14(65-10—3)s _ nd3 ~
Wﬂl_ﬁ —-!—--—-(——3—2-———?—— =26,96'10 5M3; WK].: T€=53,92-10 6M3
‘M’
A= T DO 10T g 99,1073
Cegenue 11—-II:
~d® 3 14(60. 1073)3
W= = 222000 70 )" 91 ,9.1076 o,
2= 35 30 s
wd3 e
Wn= 16 -—-42,4'10 M3;
nd3 —3
Ag=— = 3___._-——’14(60' 10 )3,—_-2,83-10_3 M 2

4 4
Ceuenne III—III:
xd®  bh(2d—h)?  3,14.553 16-10(2-55—10)2

™  bhQ2d—h)* 3,455 —9 _
Wis= 15 6d — 16 16-55 107 =
==30,85- 10~ °um3;
g™ bh(d_h)r  3,14.55°  16:10(2:55-10)2
=3 " 16d = 32 1655 1077 =

—14,51. 10~%ys3.
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2.5. Pacuer aaaa Ha CTATUHECKYIO RPOYHOCTY
CraTuyecKasi NPOYHOCTh ofecmeyeHa; Bo Bcex cayuasax nri=>[nr] =1,9

3. Pacuer Bana Ha conpoTMBieHMe YCTAanocTH no KolddmumedHram 3anaca NpouUHOCTH

3.1. Onpeaenenre xapPakKTepHCTUK CONPOTHUBJEHHSA YCTAJOCTI BaJa.
Ceuenne 1—I. Coraacuo gopmyae (11)

[lo dopmyane (14) npu u3rube u pacTaKeHHAU-CKATUH
K, L l
K=(Kdd KFJ —-]. R? .
K, %0

— "% (1o I'OCT 25.504).

v

Kda l_I__@_ )

ric

Teoperuuecknii Koa(PPUIHEHT KOHUEHTPAUWH HANPAXKEHHH N7 CTYNEHYATOrO Ba-

aa HaxoauMm no I'OCT 25.504 (npuaoxeHue 3).
JOas pagmyca raartein p===6,5 MM, anaMerpa BaJga d==060 MM u Juamerpa liec-

Te€PHU N0 BNajHHAM

d me
i= TosB
a —1,75.

2,0m=124 MM

[1o dpopmyne (24)
ve =0,19—0,000125 g5 =0,19- 0,(07125-1100=10,053.

ITo TOCT 25.504 paccunThiBaeM OTHOCHTENbLHBIH TPAAUEHT [EPBOTO TJAABHO-
rO HANPAXKEeHHUA B 30He KOHIEHTPAUUHU IpH H3rube:

— 2,3 2 2,3 2 -
(G == EJ—_|_ — = -6:—5—1- 6E =0(,385 MM .

OnpegensieM OTHOCHTEJbHBIH KPHTEPHH MOA0OHA VYCTAJAOCTHOrC pPa3pylIeHHs II0
[TOCT 25.504:

1 L d 3.14.65 5
O= 883 T 883G  ,3:0,385
OTrcrona:
K 9.1,75
° —1,83.

K. 1_]_'6—0,053 )

KosbduuuedT BJAHAHHSA LIEPOXOBATOCTH IOBEPXHOCTH ompeneasieM no (16) and
Rz=20 MKM

Op 1100
KFG‘ =1——0,22]g RZ( lg 2‘_0_—-1 ):1——0,22 lg 20 ( ]g & 90 —1 =0,79.

KoaddHuuueHT cHuXeHHs Ipejesa BEHOCIUBOCTH NpH Ky = 1,4 pasex:

1 ) 1
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Orcroz1a npenes BBIHOCIUBOCTH NPy H3THbGe Bana ans cevenns I—I]

480
[ 50 =320 Mlla.

O

._]n

[To (14) npu Kpyuenuu

K. 1 1
K= (K{f—; —]_'KFT "'"""1) ‘ K‘D »
rae

R % (rOCT 25.504).

Kd-: 1_{_9““1

CoraacHo (25):
v. =1,5v, =1,5.0,053=0,080 ;

a, =1,45 (TOCT 25.504);
1,15 2 1,15 2

...—__- < L "-"l _
G == 0 + o= 6.5 + & =0,208 wmmM :
1L | 3,14-65
O="%3 6. = 8,3 0,008 LI
2.1,45

R _ ~1,59.

Kd*: | i-+11,11—0'080

ITo (16) onpenenseM ko3¢ OHIMEHT BAHAHMSA HEPOXOBATOCTH NOBEPXHOCTH
KF-: =0,575 Kr, 40,425=0,575-0,794-0,425=0,88.

K Ko3dbdbHuueHT BJAHAHHUA NOBEPXHOCTHOrO YNPOUYHEHHS KaK H B caydae HIru0a
=14
v y

KosdhduuueHT CHHXeHHa npefesa BHHOCAHRBOCTH NPH KPYYEREH Papen

l 1
K=(1,59+ g5 —1 ) ra=1.23.

Orciona npeaes BHIHOCAUBOCTH NPH KPYUYeHHM Bana AJs cewenns [—I:

=220 Mnﬂ .

T

— ——
p—— e

—1x K 1,23

Cedenve I1—II. Ilo dopmynam (17)—(20) npn d=60 mm B p>20 MIla maxo-
RHM

K, =5,02.
Kd:r
Coraacuo dopmyae (21)
K, =0 ,6 .f.<”_=—0,6-5,52=3,31.
Kd-r: Kffs

IIpuHsiB mapaMeTp WepoXOBaTOCTH NoBepXHocTR Rz=10 uxu, no (15) r (16)
BaxoanM Kp_ =091.
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KosdppunueHnr caakeuas np2iena BHHOCAHBOCTH NIPH KPYUEHUH DaBeH

K. | 1 1 1
8= \Ke. TR "I)RJ=(3*31+'T)T§T“”TF@=2*43

Orciona, npesen BHBOCAKBOCTH NPH KPYVUCHHH AaA ceuenus [1—II:

Ty 270

e G 2iﬁ-=III MITa.
Ceuenme HI—IIL Ilo (17)—(20) npu d=55 MM u p=20 MIla onpelensnem
K
- =5,05.
Ky,
Tlo dopmyae (21)
x =0,6 s =0,6-5,06=3,03.
Ky Ka,

Ilo popuyane (14) npu Kpt =0,9] paccyurtbiBaeM Ko3(p(hHUHEHT CHHXEHHH Ipe-
Jesla BHHOCHUBOCTH IIPH KPYUCHHHA:

K. 1 ] 1 l
K= -K:+KF.E -——I)R-;=(3,03 {-m—l)m:Z 23,

Orcoaa:

270

I_"’lﬂ= —2,23-—121 MIlla .

OnpexeasiomidM MCTOYHHKOM KOHLEHTpPAUMH Hanps:keHu#l anas ceuenuss [1I—III

AIBASETCA Mocajka MY(QTH Ha BaJj, Kak noxashBalOT pacueTh, KO3(Q(PUIMEHTH CHH=

MCHHsA NPEACJNIOB BHIHOCJAMBOCTH B 3TOM C€YEHHH [AJ4 TajTeJd H ILINOHKH HECKOJIbKO
MCHbBLIC.

3.2. Pacuer Bana Ha conmpoTHBJEHHe YCTAJOCTH NO KoshduLueHTaM 3arnaca.
IIpunumaem HapaGoTKy, COOTBETCTBVIOULIVIO ONHOMY OJIOKY HarpyeHHs, paBs

HOH pacueTHOMY CPOKY cayxG6u Bana lo=Tp=>500 u. B srom cayuae yucao GJjoxon
HarpyxeHHa A=1.

Onpejensem KOAMYECTBO UHKJAOB, MPHXOJASINEECA HA KaXKAYIO U3 TPexX CTyneHeR
Harpyxenans (aept. 17):

vi6=t1 o5 -3600- T',=0,001.0,406-3600 -5000=7,3- 103;
va5=ly - Mo5-3600 - Tp=0,1-0,406 - 3600-5000=7,3- 105;
v36=L3-Ros- 3600 - T ,=0,899.0,406-3600-5000=6,57 - 106,

Ceuenne I—1. Ilokasarean BHakAoOHA JEBOH BeTBH KPHBOR YCTaJOCTH OlpejelsieM
no {27) n (28)

Og [ 1100
¢ 9tgy 9T 780
MM = = ———. ™ _-12,5.
¢ K K 1,5

Koppextapyiomigd KospdHUHEHT ap NpHHHMaeM paBHBIM ap==0,25; N; =2-10¢
IIHKJOB.

OnpenensieM 03¢ (3XKBuBaJieHTHHE aMNJAUTYAL HANPAXKEHHH CHMMETPHYHBIX IIHK-

N0B, PaBHOLEHHLIE HO CBOEMY NOBPEXRAIOLIEMY ACHCTBHIO aCHMMETPHUHOMY LMKJY C
napaMeTpaMu Ga H Gm )
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Uaf.:Ua‘]“P;
d_ 0,2
rae = % == __=0,133,
Yo, R 7
15 nepBOH CTYNEHH HArpyKeHUsI HaXOLUM:
_;MM
O0,—~ 1 = .__._.l_fi?.z.___=61 ,5 Mna;
W 26-96.10~°
MH
0 = }.}_+Jm=i_m__ J%_=23 6 MIla.
4, W 3,32.107%  26,96.107°

031=61 ,5 0,133‘23,6=64,6 Mna.

Has ocTalbHEIX CTyNeHeH moJsaraeM, 4TO aMINIHTYAB HaNPs:KeHHRA MHPONOpPIHO-
HaJIbHH KPYTAIUHM MOMEHTaM

T 3350
Ogo=0,1 - 7—,3- =64,6. —5e5-=54,8 MIla;
T, 1500

C33=0,1" T, =64 ,6. 3950 —24 ,5 MIla,

Pacrer xosddnunenta 3anaca nposoauM mo dopmyaam (35) u (36). 3amaemcs
n =6
G »

[Io (36):
mG
0 == ! > g..° -
A9hB — Vi6
t’l’pj NGJ -_ln ai {
(UHI:} . )
C_1n 320
CyMMHpOBaHHE MPOBOIHM TIO 0, > ” == 5 =53 ,3 MIlla.
2,5
Oaskp= V z e (64, 6” °.7,3.10% 4 54,8!%:5.7 3.105) =96,7 Mlla.
I[Io (35):
N C_1p 320 —56.
’ GHSI{B 56:7

[Tonyuennoe 3HaueHne n; He UMEET CYLIECTBEHHOTO PAcCXOXAEHHA C 3aJaHHHM.
IIpnunmaem n; ==6.
IIpn pacueTe Mo KacaTeJbHLIM HANPSKCHUAM NPHHUMAEM

m. =m, =12,5;
am=0,25;
NG_:ZQ, l(}ﬁ‘

ITonaraeM, uTo npH KPYUYCHHH BaJl paboTaer IO NYJAbCUPYIOLIEMY HUKJAY, a4 Kaca-
TeJIbHble HANpsKeHHs Ha KaXJAOH CTYNEHH HarpyXeHuda, TakKe Kak H HOPMAaJbHHeE,
NPONOPUHOHANBHEl KPYTAUIUM MOMEHTaAM
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HaxonuM npuBefleHHBIe aMIVIHTY/AR KacaTeJbHBIX HANDANKEHHH 10 ¢GOopMyJIe:

ITo (30):
Y )|
___ — =0 08I.
L‘PTR K l , 4
s nepsoft CTyNeHH HarpyXeHus
Tmax 3950 .
Tip="Tyg== m'l—': mo_b __36,6 Mnﬂ=36,6+0,081 06,6=
=39,6 MIlIa.
JJis OCTaNBHBIX CTYIIEHER HArpy:KeHHs

T 3950
Ty0==Tsy -T? =39,6—g-;-=33,6 MIla,

T 1500
Tya=Tas ﬁ-— =39,6 —3gsg = 15,0 Mlla.

Pacuer xoadduiventa sanaca no KacaTesbHbIM HanpskKeHHsSM NIPOBOAUM 1m0 HOpMy-
JaM (35), (37).
3anaemcs n, =6

[To (37):
m"E
— _ -
TEBHB'—_]/ a’ptNG__ 21 T:i- Yid o s
(v >— 5
rae — - = 6-“'36’7 Mlla.
[Tonyyaem
12,5 — -
= b - 1 —
“aws= | ~go=5yge 39,6°°:7,3 10° =28,2 MIla.
ITo (35):
220
no— =it =7,8.

T
Tasks 28:2
[Tonyuennoe smauenwe n, OTJIMYAETCA OT 3a/JAHHOrO, MO3TOMY MOBTODSIEM BHUHCIIE-
HHA NPpH n, —6,6
Cymmuposauue 8 hopmyse (37) IpoOBOAHM N0

220
tay> A ——33,3 Mfla.

T

T _ TeR——— eyl .

12,5 ) ———
‘ i
Taskp = ]/ 0.95.2°108 (39,6'2:5 7,3 103 +33,6'%° 7,3 105)=
=34,8 MIlla.

n.=—rg=56,3 Mlla
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Ilpunumaem n, =46,6.

Onpenensem ob6uiufi Ko pHIHEHT 3amaca NPOYHOCTH TPH OJHOBpPeMeHHOM Acli-
CTBHH HOPMAaJbHHX U gaca're.anHx HaHpH}KEHHﬁ (38):

6-6,6
]/—" V 6216,6¢

Ceuenne 1111, Pacuetr npoBOJHM 1O KacaTeJbHHIM HanpaAXeHHSM, TaK KaK HHK-
JHYEeCKHe HODMaJibHble HalpsAXeHusl B 3TOM CEUEHHH OTCYTCTBYIOT.

1lo (27) n (28):

000 44,

Oy 1100
o+g5- o178
T K 2,43 ’

Jas nepBofi cTyneHH HarpyXeHusa

T 3950
2 __46.6 MIla.
Wiz 3.42,4.10-0 00 0

'Cm-—-"l?a

{lo (30);

0,1
LPT = _q.:1_= =0,041.

n K 2,43
ta1=Tat$; Tn=46,6+0,041.46,6=48,5 MIla.

JAdg ocTanbHBIX CTYNEHeHR

Ty 3350
Tag=—"%a1" T;- =48,5‘ 3950 341,1 Mnﬂ;

T, 1500
tas=Tay - —48,5- 3g55-=18,4 MIla,

3anaemca n, =20,
ITo dopmyae (37), YUHTHIBAA TOJBKO
111

Tola 44,4 MITa,
Tai > n. 2.5
fl0JIydaeM Tasxe =28 MIla.
IIo (39):
n = T 11 —=3,9,
" Tasxp

Buuncaenus nosropseMm, 3ajapasich n, = 2,38.
TlonyuaeM Ta3xs =43,4.

n, = 43 4 =2,6.
{Ipunumaem n, =2,8.
Ceuenue H—IIL
{1o (27) u (28):
Op 1100
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Jina nepBofi CTYNeHH HarpyXeHus

T ag 3950
Tm=Ta= 3y . — 2.30,83 —o+ 1 Mlla
1o (30):
0,1
I O LR T

“="at¥, Tn=064,1+0,045.64,1=67 MIla .

JJaa octanbHHX cTYNEeHeld noJiyuaeM
":32:56 ,8 Mnﬂ

'1:33:25 ,4 Mna .

3anaeMmcs n, =2,2.
Cymmupya B (37) caaraeMble ¢

tap> A 12l 55 MITa
dl n,.; - 2_,2"_ y y

NnoAyyacM Taaxﬂ=59,7 MJlla
T 1 12]

v —_—

e = = 59,7 =0

Tasxp

Flonygennoe sHaueHne n, He HMeeT CYUIECTBEHHOTO PpacXOXAeHUS C SaZaHHH
[Mpunumaem n , =22,

Taxum o6paszoM NpOYHOCTH NPH LHKJIHUYECKHX HArpyskax takxKe obecnegeHa, Bo
BCcex caygasax n>[n] =1,9.
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PEKOMEHJAHLHUH

PacueThl H MCIILITAHUSI HA YMPOYHOCTD.
Pacyer Ha MPOYHOCTb BAJOB H OCeH
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Penaktrop A. JI. Baadumupos
Texuuuecknit penaktop I'. A. Tepebunrkuna
Koppekrop E. H. Esreesa
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