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1 OBIIIME ITIOJIOKEHUA

1.1 OBJIACTD PACITPOCTPAHEHW A

Hacrosimiee pykoBOICTBO IIpeHA3HAYEHO JUIS CIIEUAIUCTOB Peunoro Peruct-
pa ¥ IPOEKTaHTOB (M3rOTOBUTENCH) JBUraTelell BHYTPEHHETO CIOPAHMS, IPUME-
HAEMBIX Ha cyfiaX ¢ KiaccoM Peunoro Perucrpa, ¥ pacmpocTpaHsieTcsl Ha IPOYHO-
CTHBIE PAaCUeThl KOJIEHYATHIX BAJIOB PSIOHLIX M V-00pa3HBIX CYHOBBIX JBUraTelei
BHYTPEHHEIO CIOpaHWs, HM3TOTOBICHHBIX M3 YIJICPOIMCTBIX, JIETMPOBaHHBIX CTa-
JeHd, a Takke W3 BBICOKOIIPOYHOI'O YYIVHA C ITCIBLHBIMHA, HOJYCOCTABHBIMH M CO-
CTaBHBIMU KOJICHBSIMH, ¥ KOTOPBIX MEXITY JIBYMsI COCETHMMM KOPEeHHBIMH IIIEHKa-
MH pacIojIoXeHa OJHa IaTyHHas IIeHKa.

1.2 OIIPEAEJIEHUA 1 OBO3HAYEHUA

Onpeaeaenns

1.2.1 llpumenHsieMBIe B PYKOBOJICTBE TEPMMHBI HYXHO HOHMMATH CIEIYIONIHM
o0pasoM.

JdKoHneHaTpaTOoOps HAaNOPpSIXeHHUU — TraireId CONPSCKCHUS Tell
PA3IMYHBIX TeOMeTpUIecKIX (JOPM B COCTaBe KOJICHYATOrO Baja, BBIXOJBI CBepIlc-
HUM, yJacTKH IpyboM oO6pabOTKM M ApyTHe SJIeMEHTHI KOHCTPYKITUM, B KOTOPBIX
UMET MeCTO HauOOJIbIIINe HAIIPSKEHUS B Pe3yiIbTaTe BO3MEUCTBUS IIE€pPCMEHHBIX
Ta30BBIX ¥ HMHEPITMOHHBLIX CHJ, KPYTSAIIMX MOMCHTOB, KPYTHIIBHBIX M M3TMOHBIX
KoJieOaHuii.

2 HepaspesHas cxema — cxeMma pacuera KOJCHYATOrO Bajla Ha MHpPOU-
HOCTh, KOIJ]a pAacCMAaTpHBaeTCsl HE OJIHO KOJEHO, JeXalllee Ha IByX Omopax, a
BECh KOJICHYATHIN Bajl, IIPA STOM YYUTBIBACTCSI XECTKOCTh €ro CIOXHOKOH(HIY-
PAIMOHHOK MHOTOOIOPHOM KOHCTPYKITAMA, HECOOCHOCTh M YHIpyTrasi HOJaTIUBOCTD
omop 1 apyrue (pakTopEL.

SllogayTpeHHue — CcOOCOD CHIDKCHMS] KOHIICHTpAIIMM HANpPSDKCHUE B
rajTeIy CONPsDKEHMS IIIeeK CO MIeKAMM KOJIEHYATOI'o Baja, KOIJIA T'alTelhb IIaBHO
YITyOJIsIeTCs B TEJIO IICKH.
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4IlonycocTaBHOM KOJIEeHYATHIH BaJ — KOHCTPYKIIMS KOJCHYA-
TOrO Bajla, KOIJiA IIATYHHBbIC MIEMKHM M INEKKM KaXJIOro KOJEHA OTIMBAIOTCSI Kak
OJIHO IIEJI0e, a KOPEHHKIE IIeMKM 3aIlIpeCCOBLIBAIOTCS B CICITHAILHO M3TOTOBICH-
HBIE OTBEPCTUSI B IIEKAX C HATSTOM CIIOCOOOM Topstdeil MOCamKu.

S PaspesHass cxemMa — cXeMa pacueTa KOJICHYATOIO Baja, KOIfia pac-
CMaTpHuBaeTCsl OJIHO, KaK OBl BRIPE3aHHOE M3 BCEH KOHCTPYKIIMM, KOJICHO, JeXa-
IIee Ha JIBYX OIOpaX, PacHoJIOXCHHBLIX B IIEHTpaX CHMMETPHUMA KOPCHHBIX ITOM-
IIIATHAKOB.

6 CocTaBHOW KOJIEeHYATHLIA Ball — KOHCTPYKIHS KOJICHYATOIO
Baja, KOoIJa OH COOMpAaeTCsl U3 OT/ICIbHBIX IMeeK-TTand ¥ JWTHIX IEK IyTeM 3a-
MPECCOBKH IIIeeK B IIEKH C HATIIOM CIOCOOOM TOpsdeH HMOCaiKH.

O003HaueHn

1.2.2 B pyKoBOACTBE MPUHSITHI CICAYIOIINEC 0003HAUCHMSI:

A — TDIoIIa b OBEPXHOCTH, M

A, — IUIomIans MOBEPXHOCTH MOPIIHS, M

b — nmpuHa MIeKU, M;

C — cmira mHepIyK Bpamaionmxcs Mace, H;

¢ — ko3dQduIMeHT 3amaca IpOYHOCTH MO MOJO0HOMY ITHKIIY;

Copmy — K03GduUIMERT 00IIIEro 3amaca NPOUHOCTH;

¢, — KoahDUIMeHT 3amaca NPOYHOCTH MO MepeMEHHBIM HAIPSDKEHUSIM,
¢y — KOo3bDUITHEHT 3amaca MPOYHOCTH MO peJieNy MPOYHOCTH,

C; — KoaddurmenT 3anaca MpOYHOCTH 110 HOPMAJILHBIM HATIPSDKCHUSIM
¢, — koadbdurmenT 3anaca MPOYHOCTH 1O KacaTeIbHBIM HATIPSTDKECHUSIM;

d — IvameTp NWIMHIApPA, M;

d, — maMeTp KOpeHHOU IIeKu, M;

d, — OuaMeTp IIaTYHHOU ICHKM, M;

d; — nuameTp obIer4aroIiero OTBEPCTHs B MIEUKeE, M;

€ — DKCIICHTPUCUTET (CMEIICHME oOcell) 00Jerdaiolinx OTBEPCTHM B IICIKax

KOJIEHUATOT'O Bajla IO OTHOTICHHUIO K OCSIM IIIeCK, M;
h — TONIIMHA IIEKA, M;
iy — YHCIO IMUIMHAPOB;
ks — x03PIUIMEHT KOHIIEHTPAITUN HANPSIKCHUI IPU U3rude;

k, — Ko3DOUITMERT KOHTIEHTPAITNY HATIPSDKSHWH TP KPYJIe HUM;

L — paccrosiHre MEXIy OCSIMU COCETHUX IMIMHIPOB, M;
L' — onTrMaibHAs yIATeHHOCTh 00JIerdaloIiero oTBepCTHst B CMEXHOM IIIEKe, M;
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[ — muHaA IIeUKy, M;

/, — paccrostHMe OT TIEHTPa IMIATYHHOU TIEHKY! JIO JIEBOW OMOPHI, M;
[, — paccrostHHe OT IICHTpa IIATYHHOU IEUKM IO IpaBOU OIOPEI, M;
1 — YacTOTA BpaIlleHMsI KOJIEHYaTOro Baja, MUAH

Pmax — MaKCHMaJIbHOE HaBicHMe ITukia, Mlla;

P — cuna nasnenws rasos, H;

P, — cwia WHepIMH MOCTYNaTeIbHO IBMIKYIIMXCS Mace, IH;

Pz — cymmapnas cwia, H: Po =F + P;

— BpeMeHHOE CONpOTHUBICHHe Ha pacTsokernne, Mlla;

R — nipenen texkydyecry, Mlla;

¥ — paglyc raiTelld, M;

S — XOJI TIOPIIHS, M;

T — xacarenbHast cuna, H;

T, — XpyTsumit MoMeHT, H-m;

W — MOMEHT COIIPOTUBJICHUS, M;

W, — MOMEHT CONPOTUBIIEHMsI KPYIEHMIO, M

X, Y — peaxiiuu onop, H;

Z — panwanbHast cuna, H;

0L, — yroJ paspajia GJOKa IWIMHIPOB, Ipa,

f — mompaBouHble KOS(DGUIIMEHTHI, YIUTHIBAIOIINE BIUSHUC KOHCTPYKTUB-
HBIX PaKTOPOB Ha KOHIIEHTPAITAIO HAIPSDKCHIUIA,

A — MEPEKPBITHC IIEEK, M;

£ — KO3 OUIMEHT BIMSHMS, NONPaBOYHBIA KO3(QPUITHACHT;

& — TONPaBOYHLI MHOXWTEIIb;

Ay — OTHOIIIEHWE pajifyca KPUBOIIHIA K /UIFHE IaTyHa;

Gy — MpeJiell BEIHOCIMBOCTYA IPY M3IMOE IpU MyJIbCUPYIONEM (OTHYJIEBOM)
ke, Mlla;

G_; — Tpenes BRIHOCIMBOCTU IIPYU U3IMOe NMpU cuMMeTprudHOM 1ukiie, Mlla;

oy — Hanpscxenwne usruba, Mlla;

G, — DKBUBajeHTHoe Hanpsxenwe, Mlla;

6z — cymmapHoe Hanpsokenue, Mlla;

Ty — IpeJell BBIHOCIUBOCTY IPY KPYyYeHHWH IIpH oTHYJIeBoM ke, Mlla;
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T_; — MpernieJl BBIHOCIWBOCTH NPH KPYyYEeHWW TPU CHUMMETPHMYHOM [HKIE,
Mlla;
Tg — Hanpsbxkenue kpydenus, Mlla.

1.3 OFbEM TPEBYEMbIX PACYETOB

1.3.1 KoseruaTnie Bajibl IBHTATeJe BHYTPEHHEIO CTOpPaHMS MOTYT OBITh pac-
CUMTaHBl Ha TMPOYHOCTH B COOTBETCTBHMM C METOAWKAMM OpraHU3aITAn—
HpoeKTaHTa. Eciim 3TW METOIWMKM COIVIACOBAaHEI, a MPOrpaMMHBIC HOPOIYKTHI MpU-
3HaHbl PeuHbIM Permctpom, IpencTaBlIeHNe pacueTa KOJICHUYATOro Bajla Ha Mpod-
HOCTh B COCTaBe TeXHHUUYECKOU JOKYMEHTAIIN! He TpebyeTcs. B nmpoTuBHOM ciydae
OpraHU3aITUSI—IPOCKTAHT JIOJDKHA MPEICTaBUTh CIIMCOK MCXOMHBIX JAHHBIX YCTa-
HoBIeHHOro PeunbiM Pervcrpom obOpasria Win pesylbTaThl pacuera o METOUKE,
MBJIOXKCHHOH B HACTOsIIeM pyKoBopacTBe. Ilpm 3ToM ciaeayeT pyKOBOJICTBOBAaThCS
ykazaauamu 1.3.2—1.3.7.

1.3.2 Ectm B coorBercTBAM ¢ 1.3.1 OpraHM3aliusi—HpPOCKTAHT HPEICTABIISICT
Peuromy Perucrpy pesyibpTaThl pacdeTa KOJIEHYATOIO Bajla Ha MPOYHOCTb, TO 9TOT
pacueT JOJKSH BKITIOUAThL B ce0sl CICOYIOIIHe pas3aebl:

.1 pacueT HanpsCKeHWH B 3IeMEHTaX KOHCTPYKITUM,
.2 pacueT Ha YCTaIOCTHYIO MPOYHOCTE.

1.3.3 PacueTnl, BRINOJIIHCHHBLIC IIO Pa3pe3HOM CXeMe C MOMOIINBIO OJHOMEPHBIX
MoJiesiel, IMEIOT CTATyC OCHOBHOI'O BHJIA PacUeToB.

1.3.4 Peunoit Peructp ocrapisieT 3a coOOHM MpaBO MOTPeOOBATH IPEJICTABICHMS
pacdeTa 1o pa3pe3HoM cxeme Hambolee HarpyXXeHHOI'O KOJIEHA ¢ TIOMOIIBIO TPeX-
MepHOU (3D) Mojie B TOM cilydae, Korjna KodhHUIMeHThl 3amaca IMPOYHOCTH B
MecTax KOHIICHTDAITAW HAaNpSDKCHWH, OTICHEHHBIE TP pacdyeTe Ha YCTAJOCTHYIO
MPOYHOCTh IO Pa3pe3HOM CXeMe C MCHOJIL30BAHMEM OTHOMEPHOM MOJEIH, 03K
K TIOPOTOBHIM 3HAYCHUSIM, YCTAHOBJICHHBIM HACTOSIIIUM PYKOBOJCTBOM, U/WIN HE
MPEJICTaBICHLl MaTepHuaibl, OOOCHOBBIBAIONIME Ha OCHOBE SKCIIEPUMEHTAILHBIX
WUCCIENOBAHMI JIOMYCTUMOCTh TIOMYIEHHBIX PAacUeTOM IO Pa3pe3HOU CXeMe ¢ KC-
MOJIB30BAHKUEM OJTHOMEPHOM MoJienH KoabOUIMEeHTOB 3anaca MpOIHOCTH.

1.3.5 PacueTsl KoJIeHYIAaTOIO Bajla Ha MPOYHOCTh IO HEpPa3pesHOU cXeMe MOLYT
ObITH 3aTpedoBaHbI PedHbiM PervicrpoM B TOM cilydae, KOIfla KOHCTPYKITHSI OIIOp
KOJICHUATOrO Bajla, Kaprepa u/mim (GyHIaMEHTa IBUTATENST TOIYCKAET COMHEHWS
B MX JOCTAaTOYHOM XeCTKOCTH. B 3TOM ciIydae pacueThbl JOJDKHBI OBITh BBILIOJIHCHBI
C YYCTOM OXWIACMBIX B JKCIUIyararuu jedopMaruu Kaprepa ((pyHmamMeHTHOH
paMEBI) JIBUTATelsl, YIPYTOM OCaJIKK OIOp M JIOMYCKAaeMOM HECOOCHOCTH KOPEHHBIX
NOAIIANHUKOB KOJICHIATOI'O Bala.
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1.3.6 CocTtaBHBIC KOJCHUATEIC Balbl CIEAYyeT PacCUMTLIBATH TOJIBKO IO Hepas-
PE3HOM CXeMe.

1.3.7 Ecim pacueThl BBINOJHSUIUCH MO HEPA3PE3HOU CxeMe WU IO pa3pe3HOU
cxeMe, HO ¢ McHnojib3oBaHueM 3D Mojienn, To ¢ yaeToM 1.3.5 NOJKHBI ObITh IIpe-
CTaBIICHBI MaTepHrallbl Kak o KoadhduIueaTax 3amaca MPOYHOCTH B MecTax KOH-
TEHTParM HATIPSDKeHUEM Hanbosee HATPYXKeHHBIX KOJIEHLEB, TAK U BCE MaTepua-
JBI pacdyeTa Ha YCTAJIOCTHYIO MPOYHOCTh. B 3TOM ciydae pacdeTsl MO pa3pe3HOU
CXeMe C MCTONb30BAHMEM OTHOMEPHEBIX MOJieIeil He TpeOyroTcs.
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2 PACYHET CNJ1 1 MOMEHTOB,
JENCTBYIOIIIUX HA KOPEHHBIE U INIATYHHBIE IITENKHA
KOJEHYATOTI'O BAJIA

2.1 HASBHAYEHUE PACYETA

2.1.1 PacueT cvil 1 MOMEHTOB, JICUCTBYIONIMX Ha KOPCHHBIC W IIATyHHBIC MICH-
KW, JOIDKeH TIPEeIeCTBOBATh PACYETy KOJCHYATOrO Bajla Ha TIPOYHOCTh COMIACHO
1.3.2, ecm pacueT yKa3aHHBIX CWJI B MOMEHTOB HE SIBIISICTCSI COCTABHOM YacThIO
TIPOrpaMMHOIO TIPOJYKTa, HMCHOJB3YEMOTIO Il BBIOJIHEHWs pacueTa Ha Mpod-
HOCTb.

2.1.2 PeayabTaThl pacuyeTa CHUJI W MOMCEHTOB SIBISIIOTCSI IIPOMEXYTOYHELIMH B
KOMILICKCE pacuyeTOB KOJCHUATOIO Bajla Ha MPOYHOCTh, M UX OpeJicTaBlIcHIe Ped-
HoMy Peructpy He Tpebyercsi.

2.2 IIOCJIEJOBATE/IbHOCTD PACYETA

Hcxonnbie JanHbIe

2.2.1 JIng pacueTa JUHAMUKK KPHUBOIIMITHO-IIATYHHOIO MEXaHU3Ma TpeOyIoTCsI
CIEAYIOIIHE UCXOJHbBIC JTAHHbBIC:

.1 vAIMKaTOpHAs AWarpaMMma, CHsITasl Ha WCIPAaBHOM ITWUIMHIPE IBUTATEIIS
UM TIOJIyJeHHAas IyTeM MOJISIMPOBaHMs pabodero mporecca Ha KOMIIbIOTEPE,

.2 mapaMmeTphl JIBUTATeJsI: TAaMeTp d ITWIMHJIPA, XOJL S IOPIIHSI, 9acTOTa Bpa-
IIeHWS 71 KOJICHYATOIO Bajla Ha HOMHUHAJIBLHOM pEXUMe pabOTHI JBUraTelIsl, KHUHEe-
MaTH9eCcKOe OTHOIIEHUE A, , YUCIO i ¥ pacTojioXeHre MIMHIPOB (psaHoe, V-

o0pasHoe), Macca M, MOCTyNaTeJIbHO JBXYIIIMXCS dacTeif, Macca M, Bpalllaio-
IIUXCSI YacTel KPUBOIMITHO-TIATYHHOTO MEXaHU3Ma.

HOpil,ZlOK pacuyeTra CHJI H MOMCHTOB

2.2.2 Pacyer ciemyeT BBINONHSTL JUISI Psia IOCIEAOBATEIBHBIX ITOJIOXCHMH
KPHMEBOILIHIIA C IaroM A¢@ Mo yriy IOBOpOTa KoJeHdJaroro Bajga ¢ (y.ILK.B.). Pe-
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KOMEH/YeTCsI MIPUHUMATDL IIar A¢@ TOYHO TaKUM Ke, KaK ¥ MpU pacdeTe Harps-
XEHAY B DJIEMEHTaX KOHCTPYKITMM KosleH4yaroro Baja (A =1, 2 wmmm 5°
Y.ILK.B).

2.2.3 JInst KaxXmoro U3 pacueTHBIX y.ILK.B. (CKaxeM, pu ¢ = 0, 2, 4, 6,...,376
W T. I.) HEOOXOMMO PaCCUMTATh CIENYIOIMIME MTapaMeTpPh:
.1 n36prrounoe gapicHMe B mtuHApe, Mlla:

Pusef] = Pli] = P> (2.2.3-1)

rme /| — wHAeKC (yKasaTeldb CYETYMKA), ITOKA3hIBAIOIINM, YTO MApaMETP pac-
CUYMTBHIBACTCS Ha JaHHOM (i—OM) yrie cp[i] , COOTBETCTBYIOIIIEM TOMY MM UHOMY
MOMECHTY IIPOTEeKaHHMsI paboduero mporiecca B IMIMHIPE, (p[i] =0..720, i=(,
2,..,720) /Ap;

pli] — abcomoTHOE IapiIeHWE B IMUIMHIPE, CO-
OTBETCTBYIOIIIEE V.II.K.B. (p[i], MlIla;

P, — NaBIeHMe OKPYXAIOIICH cpenpl (faBieHme
Ha BXoJic B aBurareib), MIla;

.2 cwny maBieHuUs razos, H (puc. 2.2.3): ARt

P [i] = Puss [1] 4010, (2.2.3-2)

raoe Aﬂ — IUIOIIAOb IIOPIITHA.
A =mnd®[4; (2.2.3-3) Pl

3 cwry uHeplMM TOCTYHATEIBHO  JIBYDKYIIIVIX- Pl

cs1 Macce, H: Bl

P, [1] =-0,5M » 2s((;os (p[i] + X, COS 2cp[i]) ,
(2.2.34) a
rme M, s, . —cMm. 2.2.1.2; w :
® — YrIoBass CKOPOCTh KOJEHYaToro Baja,
pan/c:

olil Zli,

Tl

© = nn/30; (22.3-5) 1 e
.4 cymmapnyio cuny, H:
Pli]= A.[i]+ P[i} 223

.5 kacatennnayIo cmy, H:

Puc. 2.2.3

alil
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T[i]= B [i]sin(e[i]+B[i])/cos B[], (2.2.3-7)
rje B[i] — YTOJI MeXITy OCHIO TVIIMHJIPA W OCLIO IIaTyHa, pajl.:

B[l] = arctg (Km sin(p[i]/\ll - kfu sin’ (p[i]) ; (2.2.3-8)
.6 pagmamsHyIO criy, H:

Z[i] = P [i]cos (@[] +B[1])/cos B[i]; (2.2.3-9)
.7 PaBHOJEUCTBYIONTYIO KacaTelIbLHOM U pajuaibHol cmi, H:

olil= V7liF+z[i}; (2.2.3-10)
.8 MHIMKATOPHBIN KPYTAIIMANA MOMEHT IiepBoro mummeapa, H-m:

T [Li]=T[i](s/2); (2.2.3-11)

.9 MHAVKaTOpHBIC KPyTspe MOMeHTEI T [j, /] ocTalbHBIX [MAIMHIPOB, COOT-
BETCTBYIOIIME YIIIy (p; B IEPBOM OT HOCKa KOJIeHJYaToro Baya rpumsspe, Hm:

T, [ii] = Ty (LK[4]) (2.2.3-12)
e j — HoMep mwmnapa (j =1, 2.4 );
K [ j] — peanmsarys YIIoBOro CIBUra pabodero Iporecca B j~OM ITVIIMHIIPE:
ecmm=i—-m<1,T0

K[j]=i+N-mj; (22.3-13)
ecmm=i—m; 21, 10

K[j]=i-my; (22.3-14)

m =y [j]/A0, N = ¢, [Ag; (22.3-15)

\|J[ j] — yroa crBdra pabodero mpoliecca B j-OM IHIMHIpPE II0 CPABHEHHIO C
IIEPBBIM, Ipa;

(PLI — IIPOJOJIXUTECJIbHOCTE IMUKIIA B YITIOBOM M3MCEPCHUWU, I YCTBIPEXTAKT-

HBIX JBHTateneil ¢, =720°, mis nByxTakTHbIX — 360° Y.ILK.B.;

.10 yHAVKATOpHBIE KPpYTSIIFE MOMEHTBLI, Haberamllye Ha KOpeHHBIE IeiKu
Kaxporo KojeHa, H-m:
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tql [1 l] tqt [1 l] (223—16)

tgt []’l] tql [J -1 l] +7, iqi [jal] (223—17)

IIpu pacueTe HaOeTaONIMX MOMEHTOB JUIsT V-00pasHBIX AOBUTATENICH BHadaie
HEOOXOIMMO OIIPEIIC/INTEL PealIM3aIThIo YITIOBOTO cIBUTa padouero mporecca K [ j]
B j-OM ITWJIMHJIPE JIEBOTO Dsijia TMIMHAPOB OTHOCHUTEILHO IIEPBOro MUIMHIPA 3TO-
o psAa TOYHO TaK K€, KaK 3TO BBIIOJNHSICTCS NI PSIMHBLIX JBUTaTelei, 3aTeM
HOoCJIe pacyeTa MHIMKATOPHBLIX KPYTSIIAX MOMEHTOB T[j, i] IAIMHIPOB JIeBOIo
psina mo opmyiae (2.2.3—12) — peaamsariiio yriioBOIro CIBHIA pabodero Imporecca

K, [ j] B j-OM ITWJIMH/PE MPaBOIo psifia MIIMHAPOB OTHOCUTEILHO pabodero npo-

oecca B IICPBOM ITWIMHIPE JICBOI'O psiia.

ecm m, = i—m, <1, TO

K,[j]=i+N —my; (2.2.3-18)
ecIm m, =i—my 21, T0

K, [j]=i-m,, (22.3-19)
roe

my =, [J]/Ae; (2.2.3-20)
Wy, [ j] — YIoJl clBUra padodero mporecca B j-OM IMUJIMHJPE TPaBOro psifia o

CPaBHEHMIO ¢ IEPBBIM [WIJIMHAPOM JEBOIO psifia.
WHIuKaTOpHEIE KPYTAIMe MOMEHTHI 177 i [ j,i] I[MWIVHJPOB IIPaBoro psja,
COOTBETCTBYIOILIE YIIIy @; B IIEPBOM OT HOCKAa KOJEHYaTOro Bajla ITWIIMHIpPE
neBoro psga, H-m:
T2ul)il= T, (LK, [/]) (2.2.3-21)

HNanuKaTopHbIE KPYTAIME MOMCHTBI, Haberalolue Ha KOPCHHBIE IIEHKN Ka-
Xoro KoieHa, H-m:

BT, [Li]= T, [Li] + ThLil; (22.3-22)

BT, [),i]| = BTy [J - Li]|+ T, [j,i] + TELi . (2.2.3-23)
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3 PACUET HAIIPSIKEHUN
B DJIEMEHTAX KOHCTPYKIIMU KOJIEHYATOTO BAJIA
C TIOMOIIIBIO OJHOMEPHOW MOJIEJIN

3.1 OBIIIUE 3AMEYAHU A

3.1.1 MeTtonpuka pacueTa, perjJaMCHTHPOBAHHASI HACTOSIIAM pas3deiioM, OCHO-
BBIBaC€TCS Ha CTaTHMYCCKUA OIPEICIMMOM CXeMe, KOI7lla OMHO KOJEHO Baia
(puc. 3.1.1) OpeACTaBISIOT YCIOBHO OTJICIEHHBIM OT BCEH OCTaJILHOM KOHCTPYK-
Y, abCOMIOTHO XeCTKUM W ONMPAIONTAMCS Ha TOYE€YHBIE OMOPBI, PACIIOIOXEH-
HBIe B IEHTPaX CUMMETPHH (II0 OCH Bajla) KOPEHHBIX HMOIIAITHUKOB.

Puc. 3.1.1. IlpencrasieHue KojieHa BaJla TP BHUTOJHEHUN PacdeTOB IO pa3pe3HOil CXxeMe
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3.1.2 B nuxie 1Mo y.II.K.B. ¢ IMaroM A@ MOCIENOBATeIbHO PaCCUUTHIBAIOT KaX-

Jloe KOJeHO Baja, HaumHas ¢ mepBoro (puc. 3.1.2) Hambolee ymaIeHHOIO OT Ma-
XOBHIKA ITWIMHIApA. TakmMm o0pa3oM, HAIIPSKeHMs B DJIEMEHTAX KOHCTPYKITMM KO-
JIEHYATOTO BaJla PaCCUMTBHIBAIOT Yepe3 KaXmble A¢ Y.IILK.B. U B MpoIlecce pacyera

KaxJioe KOJEHO IIOCJIE/IOBATEIbHO MPOXOJWUT BCe TaK HasblBaeMble OMACHBLIE IIO-
JIOXCHHSI, KOITla paguaiibHast cmia Z[i], KacaTelbHas (TaHIeHITUaIbHAas) cvma 1[i],

Haberaonmy MHIAKATOPHBIM KPYTSAIIINA MOMEHT Ethl. [ j,i] WIN Pe3yIbTUPYIO-

mast cwia Q[f] MMeIT MaKCUMAaIBHOE 3HAUCHUC.

1,6
/4
1 6
2 3 % > 5 2 3,4

Puc. 3.1.2. PacyeTrHasa cxemMa KOJICHUATOTO Bajla MICCTUIIIMHIPOBOTO TBUTATEL
C IOPSIIKOM pPabOTHL MWIHAPOB 1-5-3-6-2-4

3.1.3 Hanpstxerwsi B J1eBOU IIeKe MEPBOTO KOJICHA HE PacCUYMTHIBAIOT, TaK Kak
3Ta 1eKa paboTaeT B HAMOOJIee JIEIKMX YCIOBUSIX.

3.2 TIOPS/IOK PACUETA HAIIPSZKEHIA
C IOMOIIbIO OIHOMEPHO MOJEJIN

O0beM BbIUMCIEHHI

3.2.1 PacueT BRIDOJHSIOT B JBa 3Tama. Ha mepBoM 3rare pacCUMTBHIBAIOT Ha-
NPsDKEHUS B 3JIeMEHTaX KOHCTPYKITUHM KaXJI0ro KOJIEHA B IMKIIE IO Y.ILK.B. C IIIa-
roM A (pexuM KBasumuHaMuKW). IIpy 5TOM MCHONB3YIOT WHIAKATOPHYIO Ja-

rpaMMy MCIPaBHOIO IWIMHJIpPa HA HOMUHAJILHOM peXuMe paboThl (IpU HOMU-
HaIIbHOM 4YacToTe BpallleHMsI JIIS IJIABHBIX JBHrareJledl ¥ Npd HOMHHAJIBHOM
MOIITHOCTH [IJIs1 BCIOMOTATeIILHbIX JBUraTelein).

Ilo pesyibTaTaM BBITIOJTHEHHOTO pacdeTa HaNpsDKCHWM Ha BTOPOM STare ofpe-
JICJISTIOT HamboJiee HarpyXeHHOE KOJICHO W JJIsi HEeT'O BBINOJHSIIOT pacdyeT Harpsi-
XKeHUH, XapaKTepHBIX U IYCKOBBIX YCIOBHM, KOIJla MaKCAMAJbHOS NaBJICHUE
MAKIA Py, YBeImauBaetrcs Ha 20...50 % mo cpaBHEHMIO C p,,,, HA HOMHHAJILHOM
peXumMe padoThl, a CHIBI MHEPITAM MOCTYIIATEIILHO JIBFDKYIIIUXCST Macc MpeHedpe-
KAMO MAJIbI.

3.2.2 Ec pacueThl IEPBOro 3Talia BBIIOJIHSIOT Ha KOMIBIOTEPE, TO BMECTO
OMpEIICICH MAaKCHMAJILHBIX HaIPsSDKEHUE B HamboJee HAIpY:XKCHHOM KOJIEHE B
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YCJIOBUSIX IIyCKa JIOIYCKAeTCsl ITOBTOPUTh PAacUeThl MEPBOIO 3Tala MPU HacToTe
BpallleHUsI KOJCHYATOIO Bajla, XapaKTepHOM JIJISI ITyCKOBBIX YCJIOBWH, M YBEJIMYE-
HUEM JABJICHUH B IIWIMHIpPE Ha KaXIOM Ilare Ha TaKTax CXAaTHsI U PACIIMPEHUsT
no y.L.K.B. Ha 20...50 %. B 3TOM cilydae 3HaU€HMs SKBUBAJICHTHLIX HAIIPSDKEHUN
B TaJITC/ISIX COMNPSDKCHUI IICCK CO MICKAMM MOIYJaloTCsl JIOCTAaTOYHO OJIM3KUMU
(ormmame 1—2 %) K TeM, KOTOpble pacCUdThBaloT mno Gopmynam (3.6.2 —

3.6.26).
Cxema pacyera

3.2.3 I Kaxnoro KoJjieHa BHaYalle pacCUMTBIBAIOT HAIPSKCHUS B KOPCHHOR
[IeMKe, 3aTeM — B IPABOM IIeKe M IIaTYHHOU Ieiike. Kak BUIHO W3 MpuWBENeH-
HOHM CXEMBI pacueTa, pacdeT HAIIPsDKCHUM B JIEBOU IIEKE NAHHOIO KOJIEHA BBINOI-
HAIOT TIpYA aHaJIW3¢ MPEAbUIyIIero II0 HyMmMepalluy KOJIeHa, B 3TOM CIydae pac-
cMaTprBaeMas IeKa CUUTaeTcs IpaBoy.

3.3 PACYET HAIIPSIZKEHII1 B KOPEHHOI1 IIIEIIKE
Hanps:Kenns n3rnda

3.3.1 Usrubaronme MoMeHTHI oT peakrmil 0,57[i] u 0,5Z[i] (puc. 3.3.1) paB-

HbI, H-M:
Tyu =0,5T[i]a; (33.1-1)
T,pon = 0,5Zli]a, (3.3.1-2)

e a — IUIedo U3rubaonero KojaeHo MoMenTa (cM. puc. 3.1.1), Mm;
7111, Zi] — cm. popmyast (2.2.3-7) u (2.2.3-9).

3.3.2 CymmapHbIii m3rudaionmii MomeHT, H-m:

Tn :\/ 111 +T2 (3.3.2)

3.3.3 MOMEHT CONPOTMBIICHUSI U3IHOY IIEHKM, M:

Wy =n(df —dii ) /(324 ); (3.3.3-1)

dy,dix —cm. puc. 3.1.1.
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afi
A
Zlil Tlil
Zt,q, lidl My
Z[l] T[ Tl Zi Iy
2 2

Puc. 3.3.1. Cluml 1 MOMEHTHI, ACUCTBYIOIINE Ha KOJICHO Baja

B ciygae, xorjyia o0Jiergaioniee OTBEPCTHE CMEIEHO OTHOCUTEIBHO OCH IIEUKM

Ha 9KCIICHTPUCUTET €x, MOMEHT COMPOTUBICHUSI M3rMO0Y IIEHKM ONpelensieTcs: ¢
HOMOMIBIO (DOPMYJIBI, M':

Wy =n(d - di ) /(32dge,), (3.33-2)
Ie ¢, — KodDDHIHEHT: ecii 0G03HATHTD o = dyg [dy W 1 = eg [dig , TO
¢, =1+40t/(1 - o) + 3202 /[(1—08)(1—0&)}

480 (14207 + 300! +2oc6)t3/[(l ~o?)(1-a) ]

+6407 (21207 +190:" + 280 + 180 + 140" + 302 /[ (1-o?

x(l—oc4)(1—oc6)(1—oc8)] (3.3.3-3)

3.3.4 Hanpstxenne n3rmda, Mlla:
Oy =10 Ty /Wy .

(3.3.4)
3.3.5 Hampstxenue m3rnda Ha Kparo cMazoqHoro oreepctws, MlIla:
Sio = Ouks, » (3.3.5-1)
roe kg,

— K03 DUITHSHT KOHTIEHTPATTMM HANPSDKEHWE M3rnda, MPUHUMAETCS

TIO ONBITHBIM NaHHBM. IIpr OTCYTCTBUU TaKOBBIX U IENBHBIX U IOIYCOCTABHBIX
BaJIOB K5, MOXHO OIEHUTD C MOMOINBIO CIEMYIONIHMX (POPMYIT:

npu d, [dy < 0,085

ky =exp(1,221-11,6d, /dy )+0,5-10°R, . (3.3.5-2)
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rre d, — MquaMeTp CMa3ouHOIo OTBEPCTUS B IIIEHKE, M:
npu d, [dy = 0,085 +0,2
k, = exp(0,3383 -1,2154, [dy ) +0,5- 10°R_ . (3.3.5-3)

B ciyuae, xorma d, [dy > 0,2, cuenyer npuHmMath d, [de = 0,2.

Hanpskenne KpydeHus

3.3.6 MowmeHT, CKpy4IrBaIOIMi KOPEHHYIO IIeiky, H-Mm:
Tx =Tuliil+ X1, lJ,i] (3.3.6)
3.3.7 MoMeHT COMPOTUB/IEHHUS] KPY4EHHIO (IOIAPHLIA MOMEHT), M:

Wy =20y =n(di —di ) /(16dy). (33.7)

B ciygae, Korma obergaoliiee OTBEpCTHE CMEICHO OTHOCUTEILHO OCH IIEHKH,
Tuist onpenienteHust Wy oM. dopmyasl (3.3.3-2) u (3.3.3—3).

3.3.8 Hanpsoxenwe kpydenwmsi, Mlla:
e =107 Tp /Wy . (33.8)
3.3.9 HanpspxkeHne KpydeHUS B TaITe)IM KOpeHHOM meviku, MIla:

rae k, — Koo QUIMEHT KOHIIEHTPAITUM HATPSDKEHUH KPYUCHUsI, IPUHAMACT-

¢s1 MO ONBITHBIM JaHHBIM. IIpH OTCYTCTBHMM TaKOBBIX ISl IEJIBHBIX U MOJIYCOCTaB-
HBIX BaJIOB K, MOXHO OIICHHUTH C HOMOIIBIO (hOpMYJIBL:

ky =9,809 — 3,214 hfdy — 7,460 b/dy —9,461 1, [dy +
+0,733 A - hf(dygdy ) + 11,123 A - rg [dg — 2,521 A - by [l +
42,507 (hfdy ' +2,136 (b/dy )’ +0,201(dy [y )’ , (33.9-2)
rae dig, &, dig, dg, h, b —cMm. puc. 3.1.1, M;
A — TIepeKphITHE TIeeK, M,
rK — pagrycC TaJITCIIN COIIPSIKCHUA KOpCHHOfI IICUKA CO H_[CKOfI, M,

kgy — KoabdurmeHT, yIMTHIBAIONTME HOMHYTPEHME IIEK C HENbIO yBeJAde-
HUS pafiyca TralTelld COMPSDKCHYS IICKH C IIeHKOLN:
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upu Afdy =-0,3+0,5, suq <np/dm > sx <71 /dg
kg =1+ (sqm /dm + 5 [/dx )+ (L8 +3,2A/dg ) ; (3.3.9-3)
Sk, Sy — HOOHYTpeHUE INEKM JUIs1 YBEeAMYEHU raiaTeleil COIpsIXeHUs MIEKH

C COOTBETCTBEHHO KOPEHHOM U MIATYHHOM IIeMKaMH, M,
dix — IraMeTp 00Jerdarollero OTBEPCTHsI B KOPEHHOM IIEHKe, M.

®opmyna (3.3.9-2) mocToBepHA B CIEAYIONINX AMANa30HaX U3MCHCHUS HapaMeT-
poB: Afdy =-0,5+0,7; hldg =0,2+0,8; bfldy =1,2+2,2; dig/dx =0+0,8;
Ik /dK =0,03+0,13.

B ciyuae, Korna Kakoe—m0o u3 oTHOUCHMH Afdy , hfdy, bldy, dig [dg .
Ik [dy BBIXOIUT 3a TpeleNbl YKA3AHHBIX JMAIA30HOB, DU pacdeTe Kk, CIejyeT

VCTIOJIB30BATh 3HAYEHUE TaHHOTO OTHOINIEHHS Ha OIIDKAMIel K UCTUHHOMY 3Ha-
wenmio Afdy , hfdy, bldy, dig[dx . rg/dg rpaEmIe coorBeTCTBYIONIIETO JMA-

Ia30Ha.
3.3.10 Hanpsokenmne KpydeHHsST Ha Kpar cMasodHoro otsepermsi, Mlla:

ko = Tk » (3.3.10-1)
rne k., — KoadUIMEHT KOHIEHTPAlAX HaNpsSIXKCHWU KpydeHUsI Ha Kpaio
CMa30YHOIO OTBEPCTMsI, MPUHHMACTCSI MO OIBITHBIM AaHHBEIM. IIpm orcyrcrBum

TaKOBBIX K;, MOXHO OLICHHUTH C IOMONIBIO (HopMyIr:

npu d, [dy <0,09

k., =exp(1,2625 - 11,25d, / dg ) +0,342 10 3R, ; (3.3.10-2)
npu d, [dy = 0,09 +0,2
ky, = exp(0,455 — 2,273d, / dy ) + 0,357 -10 R (3.3.10-3)

B cnyuae d, /dy > 0,2 cienyer npunmMats d, [dy = 0,2.

DKBUBAJEHTHbIC HANPAKCHHSA B KOPEHHO# Ieiike

3.3.11 DkBUBaJeHTHBIE HaNpPsDKCHMsI 0¢3 ydeTa KOHIICHTPAITAM HAIIPSDKEHMUIA,
MIla:

o, i] = ok +472. (3.3.11)

3.3.12 DKkBUBaIeHTHOE HAIPSDKCHUE Ha KPalo CMa30YHOIO OTBEPCTHSI C YIETOM
KOHIeHTpanuy Hanpsoxerwit, MIla:

G, ol il = yOho +4Th o - (3.3.12)
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3.4 PACYET HAIIPSCKEHUI B IIIEKE

Hanps:xenne u3rnoa

3.4.1 MowmeHT, msrubaronmii MeKy oT peakruu 0,57 [1] Ha IUlede a, (cM.

puc. 3.1.1), H-m:

T =0,5Z[i]-ay . (3.4.1)

3.4.2 MOMEHT COIPOTHBIICHUS U3IHOY, M

W =hb[6. (34.2)
3.4.3 Hanpsoxenwe narnba MomeHToM T, Mlla:

Oyt = 10 Toug /W (3.4.3)

3.4.4 Hanpsokerre n3rnba HaGeraommM MoMeHToM, Mlla:

oy = 10° BT, 11.il/W", (3.4.4-1)
rme W' — MOMEHT CONpOTHBICHMSI IIEKH, M
W' =bh[6 . (3.4.4-2)

3.4.5 MomeHT, M3ru0aloImii mMpaBylo IMEKy OTHOCUTEILHO HOPMAJILHOIO Cede-
HUSI, KacaTeJIbHOTO OKPYXHOCTH KOpeHHOU Ieiikm, H-M:

Ton = (1-0,5dy [s)T,,1).0]; (3.4.5-1)
B cllyuae MepeKpBITHS IeeK BLIOMpaeTcs cedeHue MocepeuHe IIEKU U
T =0,75T,,1/,1]. (3.4.5-2)
3.4.6 Hanpspkerve m3rnba MOMEHTOM Tt'qH, Mlla:
oy =107 Ty /W' (3.4.6)
3.4.7 HampstkeHMe OT JOMONHUTEILHOIO cxXaTws Ieku cuoit Z[i], Mlla:

< =0,5-107° Z[i1/(bh) . (34.7)
3.4.8 CymmapHOe HampsDKeHHE OT M3rM0a W CXATHSI B TalITElU CONPSTKCHUS

KOPCHHOU MIEUKM CO MICKOM ¢ YyYeTOM KOHITCHTPAITM HAIIPSKECHWA B aJTelH,
Mlla:
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o,r =0, SkGGI/Ile /a1 + KOs (3.4.8-1)
rae k; — KoadUNUEHT KOHIEHTPalliy HalpsDKeHUH B TajiTen Mpy u3rube;
ly — IinHa KOpeHHOH IIEUKH, M;

kC)K
ILIEKH.

— k09D GUITMEHT KOHIEHTPAITAA HAMPSDKCHUM B TaiTedd TP CIKATHH

Koaddmwenter £k, m k., TPUHMMAIOT MO pe3yabTaTaM 00pabOTKM SKCHEpU-
MEHTAIBHBIX JAHHBIX. B cllydae WX OTCYTCTBUSI JUIS IIeJBHBIX BallOB U IIOIYCO-
CTaBHBIX K, MOXHO OIIHUTDL ¢ IOMOIIBIO GOPMYJIbL:

ks =1,202+4,037h/dy —1,887 (A/dK )2 - 1,290A -b/dé +

+10,31A - 1 [d +1,974hb[d2 — 36,47%n [dE —1,323hdyy [d2 , (3.4.8-2)

rne dig, dg, h, b —cm. puc. 3.1.1, m;

A, g —cem. 3.39.

®opmyna (3.4.8-2) prMeHUMa B CIEAYIONMX IUANlA30HAX OTHOIIEHMM IapaMeT-
poB: Aldy =-0,5+0,7, hldy =0,2+0,8; bfdg =1,2+2,2; diy[dg =0+0,8;
1k [dg =0,03+0,13.

B ciyuae, korja Kakoe-nmu6o m3 otHowenuit Afdy , hfdy, bfdy ., d [dg,
% /dK BBIXOJIUT 3a Mpelesbl YKa3aHHBIX JIMAlla30HOB, NPHM pacdeTe K cielyer
HCTIONIb30BaTh 3HAUeHUE NaHHOTO OTHOIICHMS Ha OJvXaifiiell K MICTMHHOMY 3Ha-
uenmio Afdy , hfdy, bldy, dig[dy, rg[dx TpanumIe cooTBeTCTBYIONIETO WA~
masoHa.

Jlta onpenenerust k,, MOXeT OBITh MCHOIB30BaHA POpPMyIIa

Kew = —0,0446 — 3,089 (A/dy )* +1,704 A -b/d2 — 6,196 A - 1 Jd2 +

+1,314 hdy [d2 — 2,968 brg [d2 +1,783bkyy [dx , (3.4.8-3)

rje dig, dg, h, b —cm. puc. 3.1.1, M;

rg, A —cm. 3.39;

kg — cM. dopmyay (3.3.9-3).

JuanazoHbl npuMeHUMOCTH (hopMyiIel (3.4.8-3) IO 3HaYEHMSAM IIapaMeETPOB
Aldg , hldy, bldy . di[de, r/dg ., a Takke yCioBHSI NPUMEHEHWs Takue
xe, 910 ¥ popMynsl (3.4.8-2).

3.4.9 CymmapHoe HanpspxkeHwne B 1ieke, Mlla:

Oz =0y + Gi/l + cSi'/I + Oex- (349)
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Hanps:kenne KpydeHns

3.4.10 MoMeHT OT CKpydYMBaHMS NICKH TaHTCHITWMAILHOM cwol 7[i] Ha riedue
al, H'M:
T,

axp = 05T ay. (3.4.10)
3.4.11 IIoApHBI MOMEHT CONIPOTHBIICHNUS IIEKH, M :
Wiy =262 [9. (3.4.11)

3.4.12 MakcuManbHOe HaOpsDkeHue KpydeHus, MlIla:
Ha cepe/IMHE IMIMPOKOM CTOPOHEI IIEKU:

Tep =107 Ty /Wi 5 (3.4.12-1)
Ha CepelIMHE Y3KOM CTOPOHBI IIEKH:
1, =10° T, /Wi, (3.4.12-2)

rne Wy — MOJSIPHBIA MOMEHT CONPOTHBJICHMS Y3KOU CTOPOHBI HMIEKH, M
Wy = b%h. (3.4.12-3)

DKBHBAJIEHTHbIE HanpsAzKeHus

3.4.13 DKpuUBaJeHTHOS HANpPsCKCHHE Ha CepeliMHE IAPOKOM CTOPOHEI IIEKH,
MIla:

S, [Jui1= (O +00 N H4T2 (3.4.13-1)

9KBUBAJICHTHOC HAIIPpSLKCHUC Ha CEPEONHC YSKOfI CTOPOHBI IIICKH, MllIa:

L. 2 2
Sl j,i]= \/(Gh +Oh +00y ) +4T0 (3.4.13-2)
SKBUBAJICHTHOC HAIIPSIKCHUC B IaJITCIIN COIPSDKCHUSL KOpeHHOfI IICUKU CO Ie-
xoti, MIla:

G,p = ok +47h . (3.4.13-3)
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3.5 PACUET HAIIPSKEHUI B NIATVHHOI INIEVIKE
Hanpsa:xenne u3rnda

3.5.1 MoMeHnTBI, M3rudaroIye MaTyHHYIO IIeHKY BO B3aMMHO MEPICHIUKYIISAP-
HEBIX TIOCKOCTSIX, H-M:

T,"]H =0,25Ti 1L, (3.5.1-1)
e L —cwm. puc. 3.1.1;
T,"]'H =0,25Z[i]L. (3.5.1-2)

3.5.2 Ilomapi usrubaommii MoMmenT, H-m:

2 "2
T =T + 15 (3.5.2)

3.5.3 MOMeHT CONPOTUBIEHMS MIEHKH, M’:

W =n(diy ~dii ) /(324 (3.5.3)

B cnyqae, korma obierdaroriiee OTBEPCTHE CMEIIIEHO OTHOCHTEIIBLHO OCH IIEHKH,
MOMEHT COIPOTHBRICHUS clelyeT onpeiesaTh no dopmynam (3.3.3-2) u (3.3.3-3),

¢ 3amMeHoU HrxHUX MHAeKCcoB «K» m «1K» Ha munexcnl coorBerctBeHHo «III» m
«11I».

3.5.4 Hanpsokenwe musriuda, Mlla:

o =107 T /W . (3.5.4)
3.5.5 HanpscxeHue M3ruda B raireny maTyHHoU mreiku, MlIla:

our =90, SGHmkG I /oy s (3.5.5-1)

rie L — JiauHa MIaTYHHOWU IIeHKH, M.

KosddurmenT KOHICHTpary HaNpsDKeHUH B raiarein kg IPUHUMAIOT IO

OILITHBIM JAaHHBM. IIpM OTCYTCTBMM TAKOBBIX IS [EAbHBIX YW ITOJYCOCTABHBIX
BaJIOB Kk, MOXHO OIPENEIIUTh C HOMOIIBIO CAENYIOmel GopMyJIBL:

ky = 2,846 — 2,273 Afdyy — 22,740 ry [dyyy — 1,069 dyyy [y +
+2,292 hb/d>, + 2,248 hd,y [d2; (3.5.5-2)
e digp, Gy, A, b — oM. puc.3.1.1, Mm;

A—cmMm. 3.3.9;

iy — DPajMyc COMPSIXCHMSI MATYHHOM IIEHKH cO IEKOH, M.
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®opmyina (3.5.5-2) npuveHMMa TIpH  Fiy / dy =0,03+0,13 s muamasoHOB
W3MEHEHUS TIapaMeTpPOB, YKa3aHHBIX B 3.3.9 u 3.4.8 miIsd KOpEeHHEIX ITICeK.

B ciyusae, Kkorma Kakoe-mubo w3 OTHOmEHME Afdy ,  hfdy,  bldy,
dim /A > fig/dip  BRIXOMWT 3a MperieNbl yKA3aHHBIX 31ech, B 3.3.9 u 3.4.8 jmana-
30HOB, IIPU pacueTe Kk CileyeT UCMONL30BATh 3HAYUCHUE NAaHHOIO OTHOIICHMS Ha
OIIDKAMITIEH K UCTMHHOMY 3HaYeHMIO Afldy . hfdy, bfdy, diym/dm s fu/dm
[PaHUITEe COOTBETCTRYIOIIETO JIAATIA30HA.

3.5.6 Hampscxerust msrnba Ha Kpalo OTBEpCTHs JIJIsT ofBofa cMasku, Mlla:

Oio = Otk o5 (35.6)

rge kg, — CIENyeT OIpeNielsITh ¢ IOMOIIBIO BhlpaxeHni (3.3.5-2) u (3.3.5-3)

C 3aMeHOH dy Ha djy .

Hanpsxenne KpyueHus

3.5.7 Mowment ot cunnt 0,577(i] va mwieue 0,5s , H-m:

T!

g xp

=0,25T]ils. (35.7)

3.5.8 IlonHpni KpyTammi MoMenT, H-Mm:

T!

g Kp

T,

qxp

+ET, L, (3.5.8)
3.5.9 Hanpsxenue kpydeHmusa, Mlla:
T, =0,5-10° T, /W (3.5.9)

3.5.10 HanpstxeHue KpydeHHUS B TalTelIn MiaTyHHOU mreiiku, Mlla:

T =1k (3.5.10-1)

kp.T Kp VT

rae k,[ IIPUHUMACTCs IIO OIIBITHLIM JaHHDBIM. HpI/I OTCYTCTBMHM TaKOBBIX IJIA
TICJIbHBIX U IIOJIYCOCTaBHLIX BaJIOB k.[ MOZKHO OICHUTEL C IIOMOIIIBIO (bOpMyJ'H:I:
ke = 9,809 — 3,214 h/dyyy — 7,460 b]dyy — 9,461 sy ey +
10,733A - hfd + 11,123 A sy [y — 2,520 Negyyy iy +
12,507 (hfdm )* +2,136 (b dy)” + 0,204 (dypyy /) (3.5.10-2)

rae dyyp, dyp, A b — oM. puc. 3.1.1, m;
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A, —cM. 3.3.9;
Fp— <M. 3.5.5,

kg — oM. dopmyiy (3.3.9-3).
Ilpenensr mpumenumoctr opmyibl (3.5.10-2) Takue Xe, YTO M YKa3aHHBLIX B
3.39 u 3.4.8 m1g KOpeHHBIX IIIeeK.

B cioygae, xorma Kakoe-1mMOO M3  OTHOIICHUHA A/ g /1/dHl s b/dLH ,
d d dv /d rirp/dir  BBIXOIOWT 3a IIpeNelibl yKasaHHBIX B 3.3.9 m 3.4.8
m/qm s> ik /%> m/%m
IMAIIa30HOB, NIPU pacdeTe K clelyeT MCIOJb30BaTh 3HAUYCHHUE TAHHOIO OTHOIIIe-
HUs Ha OIPDKAiIIed K ICTHHHOMY SHAUCHMIO OTHOIICHUE Afdy, hfdy , bldy,
dim / diy s Kup/dm  TPaHUIE COOTBETCTBYIOIEIO AUANA30HA.
3.5.11 HanpsxeHue KpydeHUs Ha Kpalo cMa30o4Horo orseperwsi, Mlla:

(3.5.11)

rme k., ciemyeT ONpPeNiesisTh ¢ MOMOIBI BhlpaxeHwmil (3.3.10-2) n (3.3.10—3)

C 3aMeHOM dy Ha dyy .

OKBHBAJEHTHBIE HANPSZKEHHS B LIATYHHOI meiike

3.5.12 DxBUBaJICHTHBIC HAIIPSDKCHMSI, BOSHUKaIOIME B meiike, Mlla:

o, L1 = yJoi +47s,,. (3.5.12)

3.5.13 DxBuBaJIcHTHLIC HANIPSKCHUS B TalTe)IM IaTyHHOU mietiku, Mlla:

Gorlsi] = \Ohr + Topr - (3.5.13)

3.6 PACYET HAIIPSDKEHU B DJIEMEHTAX KOHCTPYKIINN
KOJIEHYATOI'O BAJIA JJIA ITYCKOBbBIX YCJIOBUU

Pacuer nanpsa:keHMii B KOpeHHOIl meiike

3.6.1 Ilocne BHITIONHEHMS pacueTOB COIacHo 3.3 — 3.5 BRIABIsIeTCS Haubolee
Harpy>XXeHHOE KOJICHO W JJISI HEr'O BBITIONHSETCS pacdyeT HaNpPsDKCHUM B 3JIeMEHTaxX
KOHCTPYKITAM Bajia B YCJIOBHSIX ITyCKa.

3.6.2 MoMeHT, U3rubarImii KopeHHyIo Ieiky, H-m:

T = 0,5-10° ey P Ana s (36.2)
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e ¢ — KodbUIAEeHT, yIUTEIBAIOIIMHE yBeIMdeHAE MaKCUMAJILHOIO JaBle-
HUA [UKIa P, TIPH IyCKE II0 CPaBHEHMIO ¢ HOMMHAILHBEIM pexumoM. Ciezyer
npuHMMaTh o= 1,2 + 1,5;

a— cMm. puc. 3.1.1.

3.6.3 Hanpscxenwme m3ruba, Mlla:
oy =10° Ty Wy (36.3)

rme Wy — cm. dopmyiy (3.3.3-1). Jlns ciydasi, Korma obierdaiolee OTBep-
CTHE CMEICHO OTHOCUTeJBHO OCH Imeiku, mit Wy oM. dopmynsr (3.3.3-2) m
(3.3.3—=3).

3.6.4 Hanpspkenye ms3ruba Ha kpalo cMazouroro oreepetwsi, MIla:
OHo = k oOu> (364)
e ks, — cM. dopmyansl (3.3.5-2) n (3.3.5-3).

3.6.5 MoMeHT, CKpYYMBAIOIIAN KOPeHHYIO IMIeUKy, H-M:

thK =ZT,

1qi

[m, k], (3.6.5)

e =T,

i [m, k] — momenT, HaberamoIuii Ha m-yio (HamboJee HarpyXeHHYIO

IIEKMKY) Ha yrile K IL.K.B., COOTBETCTBYIOIIEM MaKCHUMYyMY JIaBICHUSI B ITWIMHJIpE
Ha HOMMHAJIBHOM pEXmMe paboThl. MOXHO cuuTaTh, YTO 3TOT yroia paseH 0°
V.ILK.B.

3.6.6 Hanpsixenwme xkpydgenwsi, MIla:
T = 0,510 T /Wy . (3.6.6)

3.6.7 HanpsixeHrie KpydeHHsI B TalTelyd COMIPSDKCHUS KOPSCHHOM MIEHKHA CcO
mekoi, MIla:

TKF = k’t TK 5 (3.6.7)

rne k. — cM. dopmyny (3.3.9-2).

3.6.8 Hanpsoxenne KpydeHHsI Ha Kpalo CMa30dHOTO OTBEPCTUSI KOPEHHOM IIei-
ku, Mlla:

TKo = km TK>» (368)
rie k., — cM. ypaBHeHwus (3.3.10-2) u (3.3.10-3).
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3.6.9 DKBUBaJICHTHOE HaNpsDKEHUE B KOpeHHOH Itetike, Mlla:

o, = yJo +47 (3.6.9)
> — \Ou K- 6.

3.6.10 DxBUBaJICHTHOE HAIIPSDKCHUE Ha Kparo cMa3odHoro otBepetusi, Mlla:

Gyo =[O0 +4Tho - (3.6.10)

Pacuer Hanps:KeHuii B 1eKe

3.6.11 MomeHT, M3rudarImi IMEKy B pariOHe rajiTeJ M KOpeHHOH meiku, H-m:

T,

iq

i =0,5-10%c p . Ana, (3.6.11)
roe a — cM. puc. 3.1.1.

3.6.12 Hanpsoxenve msruba Momenrom T, 51, Mlla:

Oy =107 Ty /W, (3.6.12)
rme W— cM. dopmymy (3.4.2).

3.6.13 Hanpsxenne n3rnba HabderarommM MoMeHToM, MIla:

oy =10° 2T,

[m, k1/W", (3.6.13)
rme W' — cm. Gopmyny (3.4.4-2).
3.6.14 Hanpscxenwme cxarwst, Mlla:

Cex = 0,5 ¢y P Art [(bh) - (3.6.14)

3.6.15 HanpsixeHre OT M3ruba WM CXATUSI B TANTCIM COIPSIXEHHsS KOPEHHOH

IIEWKA CO IIEKOM ¢ YIeTOM KOHTICHTpAITUK HalpsDKeHU B raiareiu, Mlla:

CX T CX?

rie k; m k,, — clellyeT NPUHAMATL IO Pe3ylbraTaM o0pabOTKM 3KCIIEpH-

MEHTAJILHBIX JAHHBIX WIM PAcCUUATHIBATHL C TOMOIIBIO ypaBHeHUi (3.4.8-2) u
(3.4.8-3).

3.6.16 DKBUBaJeHTHOE HANPSIKCHUE B TAJTEIM COIMPSDKEHMS] KOPEHHOU IICHKH

co mekoii, MIla:

Gor =\Ohr +47kr (3.6.16)

rie Tgr — cM. dopmyiy (3.6.7).
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Pacuer Hanps:keHmii B IIATYHHOIl meiike

3.6.17 MoMeHT, n3rubaroluii MATYHHYIO MIeHKy, T1-M:

T =0,25-10% poo An L, (3.6.17)
rme L —cMm. puc. 3.1.1.

3.6.18 Hanpspkenue nsruba, Mlla:

oy =107 Ty /W, (3.6.18)
rme W— cM. dopmyiy (3.5.3).

3.6.19 HanpstxeHye ma3rmba B raaTeld COIPSsDKEHMS MIATYHHOH IIEHKM co IIe-
Ko, MIla:

our = koOuyy » (3.6.19)
roe k; — cM. dopmyray (3.5.5-2).

3.6.20 Hanpstxkenme marmba Ha Kpalo CMA30UHOIO OTBEPCTHSI C YUETOM KOH-
HeHTpanuy HanpsxeHnil, MIla:

Oito = KooOur » (3.6.20)
e kg, — cM. dopmynsl (3.3.5-2) u (3.3.5-3) ¢ 3ameHOHU dy Ha dy; .

3.6.21 Hanpscxenwme kpyuerus, MIla:
T =0,5-10°° ET,  [m, klw, (3.6.21)
rne ET,,[m,k] —cwm. 3.6.5.

3.6.22 HanpstxeHre KpydYeHWs] B TajiTeId CONPSDKCHMS IIATYHHOR IIEUKH CO
mekou, MIla:

TepT =Ki T (3.6.22)

T "Kp?

rme k., — cM. dopmyay (3.5.10-2).

3.6.23 HanpsokeHre KpydeHHsI Ha Kpald CMa309HOTO OTBEPCTHSI C YUYETOM KOH-
nenTparuy HanpsokeHuti, MIla:
Teno =K. T (3.6.23)

Kp.o TO "Kp?

rme k,, — cM. dopmynsl (3.3.10-2) u (3.3.10-3) ¢ sameHOU dy Ha dyy .

0
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3.6.24 DkBHUBaAJICHTHOE HATIPSDKECHYE B IMaTyHHOU 1etike, MIla:

c, = «/cﬁ +412, . (3.6.24)

3.6.25 DKBMBaJICHTHOS HANPSDKCHUE B IajITe I CONPSDKEHHS IMaTYHHOM IIeHKM
co mekou, Mlla:

G, =Ohr + 4t 1. (3.6.25)

3.6.26 DKBMBaJICHTHOS HAIIpSDKEHUE Ha Kpalo cMa30gHoro oreepctus, Mlla:

G,, = 1’612/1_0 + 4”cip_o. (3.6.26)

3.7 JOIIYCKAEMBIE HAITPSZKEHU S

3.7.1 JlonyckaeMble HAIpPSDKEHUS Oy, B DJIEMEHTaX KOHCTPYKITAW KOJIEHYATHIX
BaJIOB CIIEAyeT OUpelensTh 1o dopmyie, Mlla:

Olim = 0,47Rp, , (37.1)

rae — BPEMECHHOC COIIPOTHUBJICHHE MaTCpHalla Bajla Ha PaCTsCKCHUC Mlla.
b

3.7.2 YcioBue cTaTMdecKOM MPOYHOCTU MMEET BU:

6, <o /e (3.7.2)
e ¢, — koo QUIMEHT 3amaca CTATUMECKOH IPOYHOCTH, IPMHMMAETCS IO

ONBITHLIM JJAHHBIM. B cilydae MX OTCYTCTBUSI MOXHO IPMHMMATE C, 2 1,15.

3.7.3 JlonyckaeMble HallpsSDKEHUA G r B TalTelsIX cledyeT OIleHMBaThb Ha OC-

HOBE 9KCIEPUMEHTAJILHBIX JaHHBIX. B cllydae MX OTCYTCTBHSI MOXET OBITh HC-
M0JIb30BaHa hopMya:

30,2
Syt = fsr (0,42R,, +39.3) [0, 264 +1,073 (dy ¢ +10°)

+(785 - R, ) /4900 + 1961/10*3 [k /Rm} (3.7.3)

e kysr — KO3GOUIMEHT, YIATHIBAIOIIMM CIIOCO0 M3rOTOBICHHUST KOTEHYAThIX

BaJIOB, HO HE YYUTHIBAIOIIME CIOCOO IIOBEPXHOCTHOH 00palOTKM: VI KOJIeHYa-
THIX BaJOB, U3IOTOBJICHHBIX IIyTeM KOBKW BIOJb HALIPABJICHUSA BOJIOKOH U 00BbEeM-
HOU IITaMIIOBKM  Kypspr = 1,05; I KONEHYATHIX BajlOB, H3IOTOBIEHHBIX ITyTeM
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CBOOOJHOM KOBKM CTamW Kysp = 1,0; Ul KOJIEHYATBIX BalOB W3 JIMTOM cTaim

kysr = 0,93; UL KOJIEHYATHIX BAJIOB U3 BBICOKOIIPOYHOIO YYIYHa Ky = 0,9;
dHI,K — JUaMeTp MIATYHHOU WA KOPEHHOU IIEHUKHU, M;

g — PaJiayc rajreiy IaTyHHON WIM KOPCHHOM INCHKH, M.

3.7.4 YcioBure cTaTHdecKo MPOYHOCTH IS TAJITEILHBIX MEPEXOIOB MMECT B!

Gor = c51.'mr/cc.r > (3.7.4)
[Jie 3HAYEHME C,p NPUHUMAIOT IO OMBITHBIM JIAHHBIM. B ciydae ux oTcyTcTBUst

JIOIyCKAaeTCsl PUHUMATD c 1 = L15.
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4 PACYET KOJIEHYATOTI'O BAJIA HA YCTAJTOCTHYIO
ITPOYHOCTH C ITOMOIIIBIO OTHOMEPHOU MOJEIN

4.1 OBIIINE YKA3AHUA

4.1.1 Metonmuka pacueTa, perilaMEHTHpOBaHHAsI HACTOSIIMM pasficioM, OCHO-
BBIBAcTCS Ha CTAaTHYECKW OMPENEeIMMOM cXeMe, KOIfia OJIHO KOJICHO Bajla IIpeli-
CTaBISIeTCS] YCJIOBHO OTIEICHHBIM OT BCEH OCTAILHOM KOHCTPYKITHHM, aOCOIIOTHO
XKECTKUM W OIMPAIOIIUMCS Ha TOYEYHbIE OIOPHhI, PACIIOJOXCHHBIC
CUMMETPHUN KOPEeHHBIX MOMIIUIHIKOB (cM. puc. 3.1.1).

B TICHTpax

4.1.2 JlorxeH OBITH BEIIOJHEH pacdeT KaXxJoro KOJICHA Bajla, HauWHas ¢ Iep-
BOI0, HamboJiee yJIaIeHHOTO OT MaxoBuKa (cM. puc. 3.1.2). Tlowck nHauboxiee Ha-

IPYXeHHBIX IIIeeK M KOIEHLER
He TpebyeTcs.

4.1.3 B pacuere cuemyeT
HCIIOJIb30BaTh 3HAYCHHS CHII
Y MOMEHTOB, M3MEHSIOIIIXCS
MO Y.IL.K.B. ¥ BbIUMCICHHBIX B
COOTBETCTBHM C TPeOOBaHMS-
MU pasi. 2.

4.1.4 Crenyer CUUTATh,
YTO HAMOOJIBIIAS KOHIIEH-
Tpalysl HaNpsDKCHUM KMeeT
MECTO Ha yJacTKax COHNpsDKe-
HUS IIEEK CO IeKaMH U BbI-
XofaxX CBEpJICHUM OTBEPCTHM
IST IIOABOJIa Macia K IIof-
mmnHuKaM (puc. 4.1.4) Kak B
IUIOCKOCTH KOJIcHA, TaK U B
IUIOCKOCTH, NCPICHOVKYIISIP-
HOU INTOCKOCTH KOJICHA.

Puc. 4.1.4. YyacTku HaubOJIbITICi KOHITEHTPAITAN

HaIPSDKEHU B KOJICHE

1, 2— B IWJIOCKOCTH KOJIeHa; 3 — B IUIOCKOCTH, TIEPIIEHINKY-
JIIPHOH TUIOCKOCTH KOJIEHa; 4, 5 — BBIXOTB CBEpIEHMIT
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4.1.5 Ypapuenus (4.3.5-1) — (4.3.5-9), (44.11-1) — (4.4.11-14), npenHazHa-
YeHHbIC NI OompeAelicHHs Ko3()PUITMEeHTOB KOHIICHTpAITNH HANPSDKCHUI, SIBIISI-
IOTCSl alIPOKCUMAITASIMUA SKCIIEPAMECHTANILHLIX JTAaHHBLIX A. C. Jletikuna [1] misa
BaJIOB ¢ IHWAaMETpaMH IlleeK oKojo 0,2 M. YCIOBHO NPHHSITO, UTO 3TH allPOKCH-
MaITiX CIPaBeUIMBbI IJIsI BAJIOB JIOOBIX IBUIATCICH CYINOB pedHOro QuioTa.

4.2 IIOPAI0K PACYETA BAJIA HA YCTAJIOCTHYIO ITPOYHOCTH
IHean pacuera

4.2.1 Iexbio pacdera sSBIsICTCST olpeneicHre Koa(hdUITMEHTOB 3amaca IIpoYHO-
CTU KOPCHHEIX, IIATYHHBIX IIeeK M IIIeK Baja, ONpeJic/IsieMbIX ¢ YUETOM KOHIICH-
TpaItid HANPSDKCHWE Y BBIXOJOB CBEpJICHMU ST MOABONA Macia WM B IalTelsax
COIIPSDKEHMS IICCK CO TIEKAMIU.

PacyeTHas cxema

4.2.2 CxeMa NpWIOXCHUs CUJI M MOMEHTOB K KOJEHY Bajia IpHBE/icHa Ha
puc. 4.2.2. B pacuere ncnonbsyiorest cusl T, Z, Mmomentsl Ty u T, ., Peakiym

omop X i Yj, X1, Y, cuibl MHEPIMY IPOTUBOBECOB Pj

mpl > Pjup2 W meK Pj >

cxeMa IPUIIOXEHMsT KOTOPhIX M300paXxeHa Ha puc. 4.2.2.
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B jomonHerwe K cwiaM M MOMEHTaM Ha puc. 4.2.2 mokazaHbpl Ivledn
L, L, a,ay, m,m, | yron y MeXJHy OCbIO, PaCHOJOXEHHOH B IUIOCKOCTH KO-

JICHA, W OCBIO MacCJIONOIBOISIIETO OTBEPCTHS B IIATYHHOU IIIeHKe. 31ech U Jajiee
WHJIEKC j UCTIONIL30BaH i1 UACHTUGUKATMM OTIop [j-s1 omiopa, (j+1)-s onopal].

4.3 PACYET KOPEHHO NNIEMKA HA YCTAJIOCTHYIO IIPOYHOCTh

4.3.1 KopeHHbBIE TIIEUKU CIIEyeT PacCUMThIBAThL TOJLKO Ha KpyuyeHue. Pacuer-
HBIE TOYKP — BBLIXOJ] OTBEPCTHS AJIS1 MofiBo/ia Macia (T. 5 Ha puc. 4.1.4) u ranrens
COMPSTXEHMS MIEHKH co miekoti (1. 1 Ha puc. 4.1.4).

4.3.2 Hanpstxenus kpyderusi, MIla:

-6 grmax
T =107 T W, (4.3.2-1)
—10°% i
Tin = 1000 [, (4.3.2-2)

e T » Tyep — COOTBETCTBEHHO MAKCHMATLHOE M MUHMMANLHOE 3HAUCHHS

WHIUKATOPHOIO KPYTSIIEr0 MOMEHTa, Haberaiolmero Ha IeHKy. DTH 3HAUYEHUsI
HONYYaloT IOMCKOM MHHHMMAJIBHOIO W MAaKCHMAaJIbHOIO D3JIEMEHTOB MACCHUBA

BT, 1)1
J — HOMED KOJIeHa;

i — TIOPSITKOBBIT HOMED SJIEMEHTa B MAacCHUBE, COOTBETCTBYIOILMI TOMY WJIH
WHOMY Y.MI.K.B.;

o o 3,
WKp — MOMEHT CONPOTUBICHUSI KOPEHHOM IIEUKU KPYUEHUIO, M”:

W,, =0,0625n4. [1 ~(dhe /dK)“} . (4.3.2-3)
4.3.3 Ammuturyya HanpstxeHui, MIla:

T, = 0,5(Toax — Tonin ) (4.3.3)
4.3.4 Cpenaee HanpsokeHue, Mlla:

Ty = 0,5(Tmax + Trin ) (4.3.4)

4.3.5 C meabio HOBBIIICHMS JIOCTOBEPHOCTH pacydeTa YCTAJIOCTHOM MPOYHOCTH
KOHITCHTPAaTOPOB HAIIPSDKCHUM 0oJiee HAIIPSDKCHHOE COCTOSHUE STHUX 3JICMEHTOB
KOJIEHYATOTO Balia CIEJyeT YUUTHIBATL C IMOMOIILIO0 KO3Gh(GUITMEHTOB KOHIIEHTPA-
AW HalpsCKCHWW k., kg . 3Iech W ajee B IEPBYIO odepellb peKOMEHIyeTcs HC-

NOJIL30BaTh 3HadeHUs k., k;, TONYUYeHHBIE B pe3ylbTaTe 0OpabOTKM 3KCHEpH-
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MCHTAJLHBIX JAaHHBIX IIO TECH3OMCTPHUPOBAaHUIO KOJCHYATOI'O Bajla Ha CIICITUAallb-
HBIX CTCHIAX OPraHMU3aliu—M3TOTOBUTEIIA.

B ToMm ciryuae, Korjla SKCIleprMeHTaJIbHbIE JaHHEBIE OTCYTCTBYIOT, JIOIMYCKACTCS
ompesieNsTh 3HAYeHWs1 Kk, ¢ IOMOIIbIO ypaBHeHMI (4.4.11-1) —(4.4.11-14), a

3HaYEHMS K, — C IOMOIIBIO CIENYIOIX YpaBHEHU.

KosddurmmenT KOHITCHTpaIlAX HaIPSKCHMWE Ha Kpal OTBEPCTHS IS IOIBOIA
MacJia:

k. =1,577+0,357-10°R_, (43.5-1)

rme R, — BpeMeHHOe CONpoTHBIeHHe Ha pacTsoxeHne, Mlla.

@opmyna (4.3.5-1) cnpapeymsa npu  d, /d, =0,05+0,25, rme d, —
IMaMeTp OTBEpCTHA I monsoda Macia. Ilpy Bbxone sHaueHMA d, /d, 3a mpe-

JelIbl Thana3oHa HpuMeHUMOcTH dopmynsl (4.3.5-1) ciemyeT NmpUHWMATL OTHO-
menue d,/d, PaBHBIM 3Ha4eHMIO d_ /d  Ha IpaHMIaX J@ana3oHa JOCTOBEPHO-

CTH.

KoaddurirmeAT KOHITEHTPATTNY HANPSDKEHUN B AJITCIN COMPSDKEHMS IIEHKH CO
IIEKOM:

ke = (ky)y (Be), (Bo), (Be), (ko). » (4.3.5-2)

rme (kT )0 — K0dGDUITHEHT KOHIICHTPAI[AM KacaTelIbHbIX HAIPSTKCHUMA B raj-

TEJIW CTYIIEHYATOI'O OCCCUMMETPHUIHOIO Baja:
IpH 1y / dg <0,05, rme g — panuyc raiaresd KOpeHHOU IeUKH,

(k.), =2,702-20,887 r [dy —0,239d,x [y +

+84,798 (g [ ) +3,831rcdyc [d2 — 0,475 (dyy Jdy ) ; (4.3.5-3)
npu g [dg =0,05
(ke), = 1,828 = 3,260 5 [dy + 0,591 rdyy [dg — 0,361y [dy ; (4.3.5-4)
([3T ) , — K02 UITMEHT, YIUTHIBAIONIWN IIUPHHY b IEKU:

B.), = 4,414 3,264 b/dy +0,848(b/dy )’ ; (4.3.5-5)
T/p K K

(BT ) P K02 GOUITMEHT, YIUTHIBAIONINN TOIIIMHY / IICKH:

(Br), =2,1389 — 6,740 hfd +9,853 (h/dy )" ; (4.3.5-6)
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([3T ) N k02dPUITACHT, YIUTHIBAIONIIH e pEKPhITHE 1eex (mpu
A=0(B,), =1)
(B:), =0,967+0,684 Al 0,445 (A/dK)2 -0,586 A(B.), (B:), /dK , (4.3.5-7)

A — IIepeKphITHE ITECK, M;

(/cT )e — K03GGUITHCHT, YIMTHIBAIOIIMI pacIioIoXeHHNe O0JIerdamlero oTeep-

CTHI B HIeHKe ¢ SKCIICHTPHUCUTETOM 5 &

npu ey /dy <0,05 npu

(k.), = 0,854 + 1,365y [dy +0,551dyy [dy +25,638 (eg [dy )’ -

— 6,973 ex iy [di — 0,488 (diy [ ) ; (4.3.5-8)

npu ey [dy = 0,05

(ky), =1,349 5,447 ey [dy +0,623 dyy [ +14,594 (e [dg )2 -

T
— 6,942 e dyy [dE —0,0678 (dic [ )’ - (4.3.5-9)
Vpapuenwmst (4.3.5-3) — (4.3.5-9) ODOCTOBEpHBI B CICAYIOILUX AMAMIA30HAX W3-
MeHEHUs MapaMeTpoB: ry /dx =0-+0,12; b/dy=1,2+19; h/dy =0,2+0,33;

A/dy =0+0,28; ex /dy =0-+0,14. B caydae, Korma obJerdaioliee OTBEpCTHE
nMeeT 60uk0o00pasHyo Gopmy, cM. 4.4.10. Ecau sHaueHUsT mapaMeTpOB BBIXOISIT
3a Mpejelibl YKasaHHbIX JTAAIIA30HOB, CICIyeT MPUHMMATL MX PABHBIMHU 3HAYEHM-
SIM TTApaMeTPOB Ha T'paHHIle AUAITa30HA JTOCTOBEPHOCTH.

4.3.6 Kospdurment BiausiHMg aOCOMOTHBIX pasMEpOB Baja €, IPUHUMAIOT B
COOTBETCTBHUHU ¢ TabiI. 4.3.6 B 3aBUCUMOCTH OT JAAMETpa IICHKH.

Ta6auma 4.36

Juamerp meitk Yrreponucrsie cram JlermpoBaHHBIE CTAM
Bata d, MM £, £, g4 £,
80 — 100 0,73 0,72 0,64 0,72
100 - 120 0,70 0,70 0,62 0,70
120 — 150 0,68 0,68 0,60 0,68
150 — 500 0,60 0,60 0,54 0,60

4.3.7 Koo duimeHTh! 3anaca NPOYHOCTH NPY KPYYeHHM ¢, Ha Kpalo OTBEp-

CcTHS JiIsl TIOJIBOJIA Macia U B raliTelid CONPsDKeHMs IIEHKU CO IEKOU pacCUUThI-
BaIOTCsI IO OJTHOM M TOH Xe opmyIe:
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¢, = T_l/[kr’tv/(&tf)) + \|/T1:m], (4.3.7-1)
roe k., /e, — sdbdexTusHbIN K0>QPUIMENT KORIEHTPAllY HAIPSDKEHNH; JUIA
ompesieneAanst k, Ha Kpalo CMa304HOIO OTBEPCTH ClellyeT KCIIOb30BaTh hopMy-

ay (4.3.5-1), a B rajyrelu COIPSIXEHUA IIEHKKA CO IIMeKOM — (OpMYJIb
(4.3.5-2) — (4.3.59);
B — kosddurmerT 1MOBEPXHOCTHON YyBCTBUTEILHOCTH:

B = BTBKOp Byn > (437_2)
Br — Ko3ddUNUEHT, YIUTHIBAIOIINAN BIMSAHAE IEPOXOBATOCTH, IS CTaJbHbIX

BaJIOB:

Br = 1,037 - 0,3627T0 + 388,446/ R _ +0,08710" —
—~273544,81/ R, +82,347 o R, - 0,0133110° +
+59411119/R2 - 26709,573 I/ R +9,674 Io* [R,, ; (4.3.7-3)

Ilo — npusHaK 06pabOTKH,
ecmm [lo = 1 — 3epKalbHOE MOIHMPOBaHUE;

Ilo = 2 — ToHKOC nuIMdOBaHME,

Ilo = 3 — TOHKOE TOUYCHUE;

IIo = 4 — rpy0oe numdoBanue (rpybast 00TOUKA);

Ilo = 5 — panygue OKaJIWHEL,

PBrop — KODDPUITMEHT, YIMTHIBAIOIMI BIMSHUC KOPPOSMOHHOHM Cpejibl, Npu
1 .

3

OTCYTCTBUYU KOPPOBUOHHOM Cpefibl B, =
Pyw — KODDUIUEHT, YIUTHIBAIONIMA BIMsHKE YIPOYHSIONMX TEXHOJIOIIM,

3HAYEHUS Byn MpUBENEHDI B Tab1. 6.2;

Ve — KO3®(1)I/H_II/I€HT BIWSIHUAA aCUMMCTPHM ITUKIIA:

v, =(27,-1,)/7,, (4.3.7-4)

T, — HPEACJ BBIHOCIMBOCTH B CJydae KpPydCHM:A IIpU OTHYJIEBOM ITUKIIE,
Mlla;

T | — IIpEACJl BBIHOCINUBOCTU B CJIyda€ KPY4YCHUS NMPpU CUMMCTPUIHOM ITHUKIIC,
MIla; B ciygae OTCYTCTBHS SKCHEPUMEHTAIBHBIX JIAHHBIX O IPEENIax BBIHOCIIH-

BOCTH MaTe€pmaia Baja MOXHO HUCIIOJIL30BaTh CICOYIONINAC COOTHOIICHWMSI:

1, =(0,225+0,275) R, ; (4.3.7-5)
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T, [t =1,7+2,0 mis crany; (4.3.7-6)

T, /'c_1 =1,2+1,4 g gayryHa. (4.3.7-7)

JloIXHBI OBITH OIpe/ieIcHbl 3HAYeHNsI ¢, B PacUeTHBIX TOUKaX KaXHOH KOpeH-

HOU IITeH KU BaJa.

4.4 PACYET IIATYHHOI1 IIEVIKH HA YCTAJIOCTHYIO ITPOYHOCTD

4.4.1 IllatryHHBIC IIEUKU CJIECAYET pacCUMTHIBATL Ha M3IM0 M KpydyeHue. Pacuer-
HbIe TOUYKUW — BBIXOJ] OTBEPCTHS JJIs1 OABOAa Macia (T. 4 Ha puc. 4.1.4) u raiareib
COTIPSIKCHMS IIeUKM co 1meKoH (T. 2, 3 Ha puc. 4.1.4).

4.4.2 KOMITOHEHTBI peaKITUM OMOp HaXOISIT ¢ HMOMOIIBIO CIEAYIOIINX BhIpaXke-

Hui, H:
YJ‘E?S‘ =T |min | /L (4.4.2-1)
Yt |min | = T [min |4 /L5 (4.4.2-2)
X, |ui| = 2 |m| /. (4.4.2-3)
X1 [min | = Z |min |1/ L (4.4.2-4)
e Y min|» T ﬁfﬁf U T.[. — MAaKCUMaJIbHOC W MHWHHUMAJIBHOC 3HAYCHUS pCak-

IUH ¥ CUJI IO Y.IL.K.B.;
l;, l,, L—cM. puc. 4.2.2.

4.4.3 Kpyrsimii MOMEHT Ha IIetike, Hr-m:

maxj|_ rm max max max
T;qicp min tgj+1 |min +Yj+1 min T min jlm'm|r; (4.4.3)
rae =T =T — COOTBCTCTBCHHO MaKCHUMAJIEHOC U MUHHUMAJIBHOC 3HA-

tgmax?® —* gmin
qcHUA Haﬁeralomero KpyTAIICIro MOMCHTA. DT 3HAYCHUS IIOJIYHJarOT ITOUCKOM
COOTBCTCTBCHHO HanOOJIBIIETO n HAaUMCHBIICTO AJICMECHTOB MacCHBa

iqz [ ],l](_. tai [/+1 l]) , IIPA 3TOM IO 3HAYECHUSIM MHEKCA I, COOTBETCTBYIOIIEIO

= =T

tgmax> — " {gmin >
Z

Z

max » min °

onpeAemsior saeMenTbl MaccuBoB T(i], Z[il, T_.., T

4.4.4 N3rubaroniyii MOMEHT B ILIOCKOCTH, MEPIICHIUKYISIPHON IUIOCKOCTHA KO-
nena, H-m:

max _
min ll - Y'+1

min J J

max| __
T;‘qI/IYl n|=7Y

| (4.4.4)
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4.4.5 Nzrubarormii MOMEHT B IUIOCKOCTH KoJieHa, Hrm:

Trgnxmiqx =X, |mmlh +Pm (b —a)) = Prgpy (4 —ay —my) =

- X_]+1 min |l +PJHI (l a2) - Pjnpl (12 —a) - mZ)’ (445)
rme ll,afl,nle,lz,(;12,1112,}’Jm,PJ,.le,PjHp2 —CM. puc. 4.2.2.

4.4.6 Vsrudaronmii MOMEHT B IDIOCKOCTH, IPOXOJSINEH uepe3 OCh OTBEepPCTHS
1711 moaBoaa Macia, H-m:

max
min

T;qI/Iy

Taxum obpasom, ecnu yron y = 90°, 10 Ty, = Ty -

4.4.7 MoMeHTbI CONIPOTUBJICHUS] CEUSHUST IICHKU, M :
Ha Kpy4yeHMe:

WKp =0,00625 ndfu [1 - (dlm /dm )4 } ; (4.4.7-1)
Ha M3ruo:
Wi =0,031257% (df_‘H — dfm )/dm , (4.4.7-2)

roe iy, dyp — oM. puc. 3.1.1. B caydae, Korga obierdaolee OTBEPCTHE CMe-
IICHO OTHOCHUTEILHO OCH IIEMKH, JIUI pacyeTa MOMEHTa CONPOTHBIeHUss Wy cMm.

dopmyner (3.3.3-2) u (3.3.3-3) ¢ 3ameHOIl HmXHero mHACKca «K» Ha MHOEKC
dll», a W, =2Wy .

4.4.8 MakcuMalbHBIE 1 MUHUMAILHBIE 3HAYCHUS:
KacaTeIbHbIX Hanpﬂ)KeHI/II?I, Mlla:

~10°T /W : (4.48-1)

max
Tlm

tg Kp | min Kp ?

HOPMAJLHBIX HAIIPSDKEHUM Ha Kpalo OTBEpCTHS JIJII mojBojia Macia, MIla:

o'[mx|= 1076 T, |ma"| Wi (4.4.8-2)

min
HOpPMAJILHBIX HalIpsDKEHWH B raliTelI B ITIOCKOCTH KoJieHa, MIIa:

)= 107 Ty ]/ (4.4.8-3)

4.4.9 Amruiurynpl HanpsokeHui, Mlla:

T, =0,5 ('t:m‘erX — tmm) ; (4.4.9-1)
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S, =0,5(Cpar — O ) (4.4.9-2)
S, =0,5(0 i = o) - (4.49-3)
Cpenmnaue Hanpsckenust, Mlla:

Ty = 0,5 (Tpnae + Toain ) 5 (4.4.9-4)
S =05(Cpuas + O ) (4.49-5)
Sy =0,5(Gruar + Orin ) - (4.4.9-6)

4.4.10 Ko>dpdurmeHT KOHIICHTpAIIUM HAPSKCHWEH KpYJeHHs Ha Kpam CcMa-
309HOTO OTBEPCTHUS OIPEICIISTIOT o dopmyre (4.3.5—1), a B rajirenu CONpsDKeHUsT
IeHKy co miekoit — no dopmynam (4.3.5-2) — (4.3.5-9) ¢ 3ameHOH mapaMeTpoB
¥k, dg, dig, €x , XapaKTEpUSYIOIIMX KOHCTPYKITHIO KOPEHHOM IeHKW, Ha Iapa-
METPBI COOTBETCTBEHHO Hyp, @pyp, @ypp» € LIATYHHOH INedkm. B ciydae, Korma

obJreryajoriiee OTBepCTHE MMeeT OoukooOpasHyo dopmy (puc. 4.4.10), B ypaBHe-
aust  (4.3.5-1) wm (4.3.5-2) BBOAWUTCSA NONMONHUTEIBHBIM COMHOXUTEID

[1 - (d1 /d)q / [1 - (d2 /d)4 } , 4 BMECTO JMaMeTpa d; (du(a dun) B ypaBHEHWS

(4.3.5-3), (4.3.54), (4.3.5-8) u (4.3.5-9) BBomUTCS IMaMeTp d, (d2Krd2m) .

3
]
Q

) AT o
) 3

o ) N
®

- \
_44% L, %4444__

Puc. 4.4.10. KozeHo Bajta ¢ 604K000pa3HEIMU OOJIETYAIOIIMMI OTBEPCTUSIMH III€EK

2d,,

4.4.11 KosdpurmeHT KOHIEHTpAlK HapsDKEHUM M3ruba Ha Kpal cMa30o4yHo-
[0 OTBEPCTHS:

ks =1,7+0,5-10° R_. (4.4.11-1)
3aBucuMocTsb (4.4.11-1) nocroeepra npu R, = 600 + 1200 MI1a;
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B raJrejm COIPSXCHUA HIEHKM CO IIEKOU B INIOCKOCTHU KOJICHA:

kc - (kc*)A:O (BG )A (BG )L (kc)e ’ (4411—2)

i (3 (kc* )A—o — k03¢ dUITMEHT KOHIICHTPAITN HaMpsDKEHUH I Bajla ¢ HyJle-

BbIM IICPCKPBITHEM IICCK:

(kc*)Azo = (klc)Azo (Bs)y (Bo)yys (4.4.11-3)
(k'g),g =448 -13,115ry [h+17,432 (rm/h)z; (4.4.11-4)
(Bs), = 0,813 +0,0739 (b/dy; )’ ; (4.4.11-5)
(Bo),, =1,080 0,562,y [dpy; +0,982 (dyyy; [y )2 ; (4.4.11-6)

ecma dyy [dy; <0,02, 10 (B,), =1,0;

(Bo)y =1-(&0), [1-(8'), | (44.11-7)
(B's), =0,998 1,576 Afdy, — 1,628 (Afdy )2 +3,929A-hfdl; ; (4.4.11-8)
(&), = 2,233 — 1,408 b/dyy, +0,390 (b/dyy )’ ; (4.4.11-9)

H
ecd L > L (dakrmyeckasl ymaleHHOCTh OOJIETYAIOIIErO OTBEPCTHS OOJIBIIIE
OIITUMAJILHOLA), TO

(B5), =1,003+0,0323 (L -r ) /rm : (4.4.11-10)

ecm L <L, 10

(Bs), =1,212+0,218(L—L*); (4.4.11-11)
mpu L=I" (B,), =1,0;

L' =ry [2,313 — 0,955 Afdyy +12,551(A/diy )2 } : (4.4.11-12)
npu ey /di < 0,05

(ks), = 0,966 +0,152 dyyy [y + 15,201 (e iy )

~2,409 dy ey /2y — 0,153 (dyyy /) 5 (4.4.11-13)
npu ey /diy; > 0,05
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(ky), = 1,131 - 2,160 ey /g — 0,252 dyyy [y + 5,632 (e [y )* +

+3,150 dyypeny /d; —0,0416 (dyyy febyy )’ - (4.4.11-14)

Ypasrernus (4.4.11-2) — (4.4.11-14) cnpaBeMBhl B CIEAYIONIMX JAANASOHAX HU3-
MeHeHMsI OTHOIeHuit: ryy /h = 0,16 +0,36; bfdy =1,1+1,9; ey /dy =0+0,16;

dyn Jdm =0+0,8; Afdy =—-0,1+0,3 hfdy =0,2+0,33% gy [y =0+0,12;
LI =0+1,0; (L—L*)/r:0+7.

B ciygae, korna obJerdarorie OTBEPCTHS UMEIOT 60UK000pasHyio ¢hopMy (CM.
puc. 4.4.10), B ypaBnenmax (4.4.11-6), (4.4.11-13) u (4.4.11-14) mmamerp dy;

CIEZyeT 3aMEHUTDL AUAMETPOM dypyy -

4.4.12 KoshpuImieHT KOHIICHTPAIIMA HATIPSDKEHWM W3IMba B TalTeId COIpSI-
XKECHMSA IICHKM CO IIEKOU B IUIOCKOCTH, NMEePHEeHIUKYIISIPHOMN IUIOCKOCTH KOJIeHa:

ks = (ks —1)e+1; (4.4.12-1)
npu R = 500 MIla
koo = 9,643 +76,479 iy [diyy — 184,476 (g [ )’ +

+271,988 (ny Jdyy ) +33,940/1n (ryy /ety ) ; (4.4.12-2)
mpu R, = 1200 Mlla
koo = 20,963 + 187,501 iy /diyy — 438,474 (ry felyy ) +

+641,926 (rigg [y )*° +81,991/1n (1 /ety ) (4.4.12-3)

& = 191,596 — 23,618 b/dyy —205,9411n (b/dyy ) dyy /b -

~167,728dy; / b +68,0731n(b/dyy; ) (b/ diyy )*2 ; (4.4.12-4)

npu b/dHl >1,7 £=1,0.
VYpaBrermst  (4.4.12-2) wu (44.12-3) chopaBeUIMBRI B JIMANA30HE
fin /dm =0+0,4. llpm smavenmsx R, , ormmalommxes ot 500 m 1200 Mlla,

Koaddunuent k,, cielyer olpelessiTh JIMHENHON MHTEPIOIANNCH.

Vpasrerme (4.4.12—4) nocTOBEPHO B JMAIIa30HE W3MEHCHUWSI OTHOIICHWM, yKa-
3aHHBIX B 4.4.11.

4.4.13 KosddhurueHThl 3anaca MpOYHOCTH TP KPYUSHUM Ha Kpaio OTBEPCTUS
VIS TIOJIBOJIA Macja M B TaJITeNd COMPSDKEHWsI MUKW CO MEKOM pacCIUThIBAIOTCS
O OJTHOM W TOM Xe (popMyiie:
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e =1 [[ ke, /(e B) +We Ty | (4.4.13)

roe k‘c JJIsI  MAacCJIOIIPOBOMINCIO  OTBEPCTUS pPACCUHUTHIBACTCA IIO (bOpMy.He

(4.3.5-1), a m1ag ranTeow COIPSDKCHUST IIEHKH cO IMeKol — mno dopMyiam
(4.3.5-2) — (4.3.5-9);

T, €T, By, —cM. 4.3.7.

4.4.14 KosddurimenTs! 3amaca MpoOYHOCTH P M3TM0E MO Kparo OTBEPCTHS IS
TOJIBO/IA MAaclia ¥ B IalITeIM COIPSTKEHUS MIEMKA CO TEKOU PACCUMTHIBAIOTCS TI0
OJTHOU M TOM Xe dopMyIIe:

¢ =61 /[ k60, /(£ B) + W5 O |- (4.4.14-1)

roe k. Ha Kpaio CMa304yHOIO OTBEPCTUsl OIPEIENAETCS ¢ IOMOIIBIO (POPMYIBI

(4.4.11-1), a B ranTeny CONpPsDKEHMS IelKM co meKou — dopmyra (4.4.11-2) —

(4.4.11-14);
€, — cM. Tabxr. 4.3.6;

G, — aMIUIUTYy/la HaIpsSDKeHNH, Ipy pacdeTte koaddunpenTa 3amaca MpoOdHO-

CTH TIpY M3rubde IO Kparo OTBEPCTHs! NI MOJBOJA Macia, G, =OC, , B [aJTelId —
G, =0,;
B —cm. 4.37;

Y, — KoadPUITMenT acCUMMETPUN NUKIIA:

ve =(20., - 69)/0y ; (4.4.14-2)
G_; — HOpeJIiesl BBIHOCIMBOCTH B CIydae m3ruba Mpy CAMMETPUIHOM ITUK-
ae, Mlla;

G, — TIpeJiesl BRIHOCIMBOCTH B ciydae M3rmda Mpu oTHYJIeBoM ITukie, Mlla;
G,, — CpellHee HalpsDKeHMe; IpY pacdeTe KoadduIilmenTa 3alaca IPOYHOCTH
TIpY U3rHUOE IO Kparo OTBepCTHs G, =G, , B TAITeIN — O, =G, .

Ilpy orcyrcTBHM SKCIEpUMEHTANBHBIX JAHHBIX O TIpefeiaX BHIHOCIMBOCTH Ma-
Tepuala Bala JUIA OLPEJCIeHN G_ U Gy MOXHO HCIOIL30BaTh CIEYIONINAE CO-
otHomenms:: 6_; = (0,45 + 0,55) R, 1[6_,=0,50+0,60; c,/c_;=15+18.

SHayeHUS ImapaMeTpOB Ha BEPXHUX I'PaHUIIAX YKAa3aHHBIX JUAAIIa30HOB OTHOCHT-
CsI K MATKHIM CTaJIAM.
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4.4.15 KosdpdunpeHTt odIIero 3amaca MPOYHOCTH B KaXJOM pacueTHOM TOUKe
(Ha Kpalo MacJOMOJIBOMAIIEIO OTBEPCTUS M B TajlTe)d COIPSDKCHUS IMICUKHA CO
IIIEKOL):

Cotur = Co cr/1[c§ +c (4.4.15)

Z[OJDKHI:I OBITE OIIPCHACICHDBI 3HAUYCHUSA C

o6u WIS KAXIOM PACICTHOM TOYKM Ka-

XKIOU IMIATYHHOU IIIeHKM Baja.

4.5 PACUET IIEKH HA YCTAJTOCTHYIO ITPOYHOCTD

4.5.1 Illexu paccumTHIBAIOT Ha KpydeHHe X M3rud. PacyeTHBIC TOYKHM — TOUKH
1 u 2 (cM. puc. 4.2.2), siexaiive B cepelrHaX NIMPOKUX CTOPOH IEKU (rayreib
CONPSDKCHUS IIEKHA ¢ KOPCHHOM IICHKOW W IalTeIb COMPSDKCHMS IICKH ¢ IaTyH-
HOM IIIEHUKOLT).

ITocKOMBKY HaNpsDKeHMWST M3rn0da KOPEeHHBIX M IIATYHHEIX IIIeeK W TeM Oojee
IMEeKW B IDIOCKOCTH, MNEPHECHINKYISIPHOM IUIOCKOCTH KOJIGHA, MEHBIIC, YeM B
IUIOCKOCTH KOJE€HA4, TO OIEHKa YCTAJIOCTHOM NMPOYHOCTH OT HAIPSCKCHWM m3ruba
W KPYYeHMS] B IDIOCKOCTH, MEPICHIUKYSIPHOM IDIOCKOCTH KOJICHA, HE SIBISICTCS
00s13aTe THLHOM.

4.5.2 YyerT HaIpsoKeHWM KpydeHUs B rajrelssXx KOPeHHOH M IIATYHHOM IIlecK
OCYILIECTBJISIETCST C IIOMOIIBIO KOA(D(MUITMEHTOB 3alaca IIPOYHOCTHA NPU KPYYeHUH
€y M Cpy , PACCUMTAHHLIX cOrnacHo 4.3.7 u 4.4.13 COOTBETCTBEHHO.

4.5.3 MoMeHnThI, usrubamornive neky, H-m:
JuIs1 JeBot 1mieku (cM. puc. 4.2.2)

Ttn|m“ = X, ||, + Pty (4.5.3-1)

g1 [ min J |min

JIIST IPaBOU IIEKU

max
g |min | — 2 j+1

min

@ + Py, (45.3-2)

e
X5 = [ (2] - 2 ) + (Praot — )@~ B (2 —al)}/L; (4.5.3-3)

X, | :[(zm’; =P )b +(Prag2 ~ P4 — P (L—az)}/L. (4.5.3-4)

J+l

4.5.4 Cwbl, pactaruBaroniye 1mexy, H:
IJISI IEBOU IIEKHA

max
X; min

mpl — A

S|ma|=2

; (4.5.4-1)
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IJIsI IIPaBOU IIEKH

S|min | = Prap2 = X 41 [raim |- (4.5.4-2)

4.5.5 MOMEHT COTIPOTHBICHUS, M

Wi =bh2[6. (4.5.5)

4.5.6 TInomiagp pacdeTHOTO CeUeHUsS! TIeKH, M :

A=bh. (4.5.6)

4.5.7 Hanpstxenue, Mlla:

B Touke 1:

cjl min ‘ |/A - T;qI/I min /WI/Imm s (457_1)

B TOUKeE 2:

o, [mx| = S| 4+ T [ 52] Wt - (4.57-2)

4.5.8 AMIumTyna u cpefHee HopMaibHOe Hampspkenue, MIla:

B rajTeId KOPeHHOU INCUKHA:

1 =0,5(S 1 max ~ Oiouin ) 3 (4.5.8-1)
St = 0,5(C1max + Ciin )3 (4.5.8-2)

B rajITeIW MIATYHHOM IIeUKU:

612 =0,5(C2max = o) (4.5.8-3)

Sz = 0.5(Cax + T ) - (4.5.8-4)

4.5.9 KoapdurmmeHT KOHTICHTPAITAM HANPSDKEHWN TIPU U3IHOe B IUIOCKOCTHU
KoJleHa kg :

B TaiTeay KOPEHHOM IIeHKW (k) PpacCUMTBIBAIOT € MMOMOIINBIO (hopMyI
(4.4.11-2) —(4.4.11-14) ¢ 3aMeHOM NapaMeTPOB fyy, dyy (dzm)7 dr, e, Xa-
PaKTEPU3YIONIMX KOHCTPYKITUIO IIaTyHHOU IIEHKM, Ha MapaMeTphl COOTBETCTBEH-
HO i, dig (dZK)’ dy, ey KOPECHHOH IIEHKM,

B TaJTeJX INATYHHOH Inedku (k. ,)—c Tomompio dopmyn (4.4.11-2) —

(4.4.11-14). Ecnu maTyHHasl IIeiiKa ObLla paccuMTaHa Ha H3TH0 B ILIOCKOCTH
KOJICHA, TO UCIIOJB3YeTCsI YKe PaCCUMTAHHOE 3HaueHue ki .

KoaddurmenTs! BIMSHMST aOCOMOTHBIX Pa3MepOB Balla €, - CM. Tabl. 4.3.6.
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4.5.10 Kosdpdunpenr 3araca IpOIHOCTH NP U3rube:
B rajITeJId KOPeHHOM IMIeVKU:;

eo1 =61 [[ k61501 [(8B) + Wo O | (4.5.10-1)
B rajJTeId MIaTyYHHOM IIeHKW:
Co1 =61 [[ k52602 /(86B) + W O | » (4.5.10-2)

e 6_; —cM. 4.4.14;

kg, kg —cm. 4.59;

Gu1> Ouas Opmis Omy — CM. (popMyInl (4.5.8-1) — (4.5.8—4);
B —cMm. 4.37;

Yo — oM. dopmyiy (4.4.14-2).

4.5.11 KosddunmeHT obIirero 3amaca NPOYHOCTH:

B TOUKe 1:

_ /(2 e 4.5.11-1
conl =Cs1 Cq1 Co1 Cr1 ( e LT )
B TOUKE 2:

Coom 2 = Cor Crr s + ¢ - (4.5.11-2)

4.6 TOITYCKAEMbIE 3HAYEHWA
KODOOHUIMNEHTOB 3AIIACA ITPOYHOCTH

4.6.1 IloxyueHHBIE pacuyeToM 3HaueHUs1 Ko DHUIpeHToB 3amaca MPOYHOCTH Cy

(V11 KOPEHHBIX IIEEK) U Cyq, CIEAYET CONOCTABUTH CO 3HAYCHUSAMU (cT )3 u

(co6m )3 , OIpeneIICHHBIMM B pe3yibTaTe 00pabOTKM SKCIepUMEHTAIBHBIX JJAHHBIX

O HaIPSKEHUSIX B KOHCTPYKITUSIX PEAIbHBIX KOJIEHYATHIX BAJIOB WM MX MOJEIEH.
Ecam TakoBRIX HE WMeeTCsl, TO B KAYECTBE JIOIYCKAEMBIX CIEMYeT HCIOIh30BaTh
3HaYeHUsT KOAGhhUITMEHTOB 3aIaca TMPOYHOCTH, MOJYYCHHBIC PAacueTOM IO METO-
IIVIKE pasfl. 4 s KOJCHYAThIX BaJIOB, KOHCTPYKITUSI M pa3Mephl, a TAKXKe YCIOBUS
9KCIUTYATAITUM KOTOPBIX OJM3KM K TAKOBBIM HCCIETYEMOIrO Bajla M HaIeXHOCTDb
KOTOPbIX, B TOM YWCJIE C TOYKWA 3PECHUSI YCTAJIOCTHON MPOYHOCTH, MOATBEPXKIEHA
YCTOMYMBOM CTATUCTHUKON MHOTOJICTHUX HAOIIOOCHUM.

4.6.2 JIns Toro, 4ToOBl YBEIMUMTH 3alac MPOYHOCTH U YYECTh JECHCTBHE Kpy-
TIJILHBIX KOJICOAHUE B CHCTEME «IBHTraTe]Ib — BAJIOIPOBOJ — JABMKUTEIL», BOSHH-
KaIoIX B pealbHBIX YCIOBUSIX SKCILIyaTaIllMi, MHOIJIA MCKYCCTBEHHO 3aHPLKAIOT
BHAYEHWS C;, C; U Cugy TIYTEM WX JETEHUS Ha KO3(DPUIUEHT JMHAMAYECKOIO

YCHIICHUMA!



48 Pyrosodcmeo P.008-2004

e =1,07 40,07 (i, - 3), (4.6.2)

rjie i, — YMCIIO IMIMHIPOB JBUATATE]Is.

4.6.3 Fcim nonydeHHBIH pacdeToM 0e3 ydeTa KoaddwurmeHTa TUHAMIIECKOrO
VCIUIeHUsT KOR3(DPUITMEHT OOIero 3alaca MPOYHOCTH doielre 1,15, To ycioBme
YCTaIOCTHOW MPOYHOCTY BBITIOTHSIETCSI.

B Ttom cllydac, Korga 3Ha4d4CHWA C

o6 > ITOJIYICHHBIC pacdeToM II0 MCTOIMKC

pasm. 4 6e3 yueta A, Haxomsrcs B guamaszoHe 1,05 + 1,15 um He mpefcTaBICHBI

g’
SKCIEPUMEHTAIBHBIC TAHHBIC, TMOTBEPXJIAONINE HaJIeXKHOCTh KOJICHYATOrO Baja,
Peunoii Peructp octapisieT 3a coO0M MPaBo MOTPedOBATH MPOBECHUS PACIETORB C
noMoIbo 3D Moniear, UCTIOMb3YIONIeH METO/I KOHETHBIX 3JIEMEHTOB, a B CIydae
JIOCTATOYHO MAaJIbIX 3alacoB MPOYHOCTH, MONYYeHHBIX pacdueToM 1o 3D mojenu
(Menee 1,1), — npoBe/ieHMsT SKCHEPUMEHTATBHOIO KCCICIOBAHUSA (TCH30METPH-

pOBaHI/IH) KoJieHJaToro Bayia. Bo Bcex ClydqasixX, Korlia ¢, " COGU_( HEC IPCBBINTAIOT

1,15 m mpencraBieHBI TaHHbBE, HONTBEPXKAAIOIINE HAICKHOCThL KOJICHIATOrO Baja,
HEOOXONUMO YIIeIUThL 0cob0oe BHUMAHME TEXHOJOIWMH OOpPAaO0OTKH U YIPOUHCHUS
KOHITCHTPATOPOB HaIPSDKCHUN.
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5 PACYET HAIIPSIKEHUN B DJEMEHTAX KOHCTPYKIIUU
KOJEHYATOT'O BAJIA C TIPUMEHEHUEM 3D MOJIEJIEN,
UCITOJB3YIOIINX METO/J KOHEYHbLIX DJIEMEHTOB

5.1 OBIIINE 3AMEYAHWNA

5.1.1 IIpu paspaborke 3D mopneneil U NOCISAYIONIEM OIpeNeIeHUN HalpsXeH-
HO-1e(pOPMUPOBAHHOIO COCTOSIHHSI KOJICHYATOIO Baja JBUrareieii BHYTPEHHEIO
CropaHMs MOIYT OBITH MCIONb30BaHbl CAD/CAM/CAE w npyrue CHCTEMBI, KOM-
MBIOTEPHBIE NPWIOXEHUsT (IMIPOrpaMMHBIC TTPOJIYKTHI), pa3paboTaHHbIE BeIyIIHME
MUPOBEIMHE ITPOM3BOIUTESIIIMU 1/ WIY NIPpU3HaHHBIE PedrbM Peructpom.

5.1.2 llennio pacueTa SIBISTIOTCSI OIIPEACICHUE NEHCTBYIONUIMX HANPSIKCHUMA B
5IEMEHTaX KOHCTPYKITMM KOJIEHUATOrO Bajla I BHIOPAHHBIX PEXMMOB pPabOThI
JIBUraTelIss U IPOBEPKA YCIOBME CTATHYECKOM IIPOYHOCTH C MOMOIIEIO COOTBETCT-
ByIOIIIX KO3(GUITMEHTOB 3anaca IPOTHOCTH.

5.2 MOPATOK 1 OCOBEHHOCTH PACYETA ITPOYHOCTHI

5.2.1 Pacuer BBIIOIHSIOT B CICAYIONIEH ITOCIeIOBATEILHOCTH:

.1 pacueT BHEIIHMX HAI'PY30K, BBIOOP CXeMbl HNPUIOXCHMSI HArpy30K K KOHCT-
DPYKITAM, HACATM3AIT Harpy30K MPUMEHUTEIRHO K KOHCUHO—3JIEMEHTHOM MOoje-
i,

.2 moctpoeHre 3D MozeI KOJIeHUAaTOro Bajla WX €r0 OTIEIbHBIX KOJICHLEB,

.3 mocTpoeHME KOHEUHO—3ICMEHTHOM MOJICIN KOJICHUATOI'O Baja;

.4 aHaIM3 HAIIPSCKCHME B DJIEMEHTaX KOHCTPYKIIAM Baja W OIpedelicHhe KO-
3¢ GUITUEHTOB 3a11aca IPOYHOCTH.

5.2.2 [Ipu BoLINOJHEHMH pabOT B COOTBETCTBMHU ¢ 5.2.1 KOJeHYaTBIM Bayl pac-
CMaTpPUBAIOT KaK 00BbeMHYIO KOHCTPYKITUIO ¢ YIeTOM BCEX OCOOEHHOCTEH I'eOMET-
pUH, MPOCTPAHCTBEHHOIO IPIUIOXEHUST HAIPY30K, CXCMbI MOMIEPXKU C ITOMOIILIO
KOPEHHBIX OMOp ¥ HAJOXESHHEM CBS3CH M YCTpaHeHUS MOBOPOTAa CEUCHMSI Baja
B MECTE YCTAaHOBKY MaxOBHKa. JIJIsT peanmsarnmm Takux npeacrapieHuit 3D Mojein
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Bala JIOJDKHa OBITh  paspaboTaHa ¢ TPUMCHCHHEM  MHTCTPHUPOBAHHBIX
CAD/CAM/CAE cucteM.

5.2.3 Harpyskm OT naBJIeHWs T4a30B M HMHEPIIMOHHBIC HArpPy3KM OT IIATYHHO—
TIOPITTHEBOU TPYIIEI CYUTAIOT TIPWIOXEHHBIMHU K ITATYHHBIM TTietikam Bama. Cob-
CTBEHHBIC WHEPITMOHHBIE HAIPY3KM Bajla pPACCUUTHIBAIOTCS B  OOJIBIIMHCTBE
CAD/CAM/CAFE cucreM; Oiarofapst 3aJaHUIO YIVIOB, CKOPOCTU W OCH BpaIlleHUS
Baja CUCTEMa aBTOMATHMYECCKM BBIUMCISIET MACCOBBIE HArPy3KW B KOHEUYHBIX 3Je-
MEHTaX ¥ TIPUBOJUT WX K Y3JOBHIM WHEPITMOHHBIM cuiaMm. KoHTakTHBLIE Tapbl
MEXIy BaJOM U IOJNMMIMHAKAMM HA KOPEHHBIX OTMOpPaX TAKXKE CO3IAIOTCS CaMOMU
cucteMod. B ciyuae meTtanpHOI mpopaboTkit CAD Mojieau omnmop M IMOAIIHMITHUKOB
MOXHO NPOaHAIM3UPOBATh Iporiece AedopMariii Bajla ¢ YIeTOM HONaTIMBOCTU
OTIOPHBIX Y3IIOB M W3HOCA IOMAIIUITHUKOB CKOJLXCHUS KaK JUIST «BhIPE3aHHBIX®
KOJICHBEB (pa3pesHast cxeMa), TaK W JUIsi KOHCTPYKITUM KOJIEHYATOrO Bajla B I1eJIOM
(Hepaspe3Hasl cXeMa).

5.2.4 Pacuer HaIIpSKEHHOI'O COCTOSIHUS JJIsI KaXXIOTO BapHMaHTa KOHCTPYKITHAN
U peXxuma paboThl ABUTATesl BKIOYACT B cebs1 II00aIbHBIN aHAIN3, TO €CTh pe-
IICHWEe KOHKPETHOM 3a/aul B3aWMMOJEVCTBHS KOJIEHYATOIO Bajla C ONOpaMUA U
OTIpEJIeNICHNE HAMPSDKEHHOIO COCTOSTHHSI KOHCTPYKITMHM Ha <«IPyOoi» (paspexeH-
HOM) ceTKe, W JIOKAThHBIY aHaJN3, BHIMOTHSIEMBIN C IIEBI0 YTOUHEHUS Pe3yibTa-
TOB IIOOANTBLHOIO aHAIM3a ISl TalTeIbHBIX MEPEXO0B M BLIXOJIOB CMAa30YHBIX OT-
BEPCTUN Ha «MEJIKOK» CETKE.

5.3 MOJEIMPOBAHHWE BHEITHHUX HAI'PY30K

5.3.1 PacnipeneneHre Harpy3Ky Ha HIATYHHBIC IIEMKH II0 CEUCHMIO W TI0 JJIMHE
clleflyeT IPUHUMATL B COOTBETCTBHMM C MMEIOIIMMMUCS Y MPOEKTAHTa SKCIIEpUMEH-
TaJIbHBIMU HaHHBIMHU. [Ipy MX OTCYTCTBUM 3Ty HAIPY3Ky DPEKOMCHIYETCS HMPUHU-
MaTh MapaboNMUecKy pacIipelelIeHHOM o ceueHMIO (puc. 5.3.1, a) ¥ paBHOMEPHO

pacmipeJicieHHON 1o mmmHe Teiiku (puc. 5.3.1,0). Cumia (Harpyska) Q[i] Ha-
MpaBJieHa BIOJbL OCH MIaTyHa (cM. puc. 2.2.3) W BKIIOYaeT B cebs CHIy OT JaBie-

HUS Ta30B U CHIY WHEPIIMH MOCTYIATEIHHO NBIDKYIIMXCS MAcC IOPIIHS ¢ HMajlb-
eM ¥ IIAaTyHa.

5.3.2 1IocKOABKY CHJa MHEPITMM BpaIlaioIMXCsl MacC Baja, NMPYIOXCHHAS IO
PATIMYC—BEKTOPY KaXJIOI'0 PacCMaTpUBAEMOTO 3JEMEHTa OCH BpalllcHWsI, aBTOMa-
Traecku paccuuthiBaeTcsi CAD/CAM/CAE cucremoii, To 1ieHTpoOexHast cuna C
JIOJDKHA YIUTHIBATh TOJBKO YacTb MacChl M, BpalllaloIMXCs 9acTed KPUBOIIMII-
HO-IIATYHHOIO MEXaHW3Ma, a UMEHHO, Maccy M, . IIaTyHa, OTHECEHHYIO K Bpa-
IIAIOIIUMCSI MACCAM:

C=0,5M,,, os, (53.2)

e ®,s—cM. 1.2.2 u puc 2.2.3.
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o api » an

Puc. 5.3.1 Cxema pacrpelie/leHUS HATPY3KK Ha MIATYHHBIE TIEHKH:

a — 110 CEYCHHUIO; 6 — 110 JJMHE

Jbis obxeruenust yaera cwibl C Maccy M, ., PABHOMEPHO paclpejielSIioT 110
ocu maryHHOU meiiku, u Torma CAD/CAM/CAE cucrema Onaromapst 3aJaHHOL
VIJIOBOM CKOPOCTH U YCTAaHOBJIEHHOM OCH BpalllcHWs KOJICHJYATOTO Bajla aBTOMa-
THYECKHA PacCUUTHIBAET BCe ITEHTPOOEXHBbIE CVIIbI WHEPITAW, BKIIOUYAsi CHJIbL OT
Macehbl M,

5.4 CBOVICTBA IPUMEHSEMbBIX MATEPHAJIOB

Jlist MoeIMpoBaHMs HANPSDKeHHO-TehOpMHUPOBAHHOIO COCTOSIHUS KOJIEHIATO-
ro Basia HeOOXOIMMO 3a/aTh CJICOYIOIIME CBOMCTBA MaTepHUaIoB Baja:

Monyib yapyroctu £, Mlla;
koaddurment Ilyaccona L ;
IUIOTHOCTE P , KT/M';

BPEMEHHOE COIPOTUBJICHHAE Ha pacTsixeHue R, Mlla;
Ipezie)l BBIHOCIMBOCTA G_; CHMMETPUYHOro mukia, Mlla.

5.5 PACYET HATPY30K U HAITPSIKEHII

5.5.1 Pacuer KoJIeHUaTOIO Baja BLIIOIHSIOT B IUANA30HE OT MUHUMAILHOMU JI0
MaKCUMAaJbHO BO3MOXHOM YacTOThI BPAILCHUs KOJCHYATOIO Baja ¢ OIpeelicH-
HBIM IIIATOM.

5.5.2 JInst KaXIoro CKOpOCTHOIO peXXrMa ONpe/ie/ISIIOT Harpy3odHbIe rarpaM-
MbI ¥ COCTABISIIOT OJIOKW HAarpy30K B 3aBACHMOCTH OT YIJIa ITOBOPOTa KOJCHYATO-
ro Baia 4depe3 Kaxgple 5 —10° Takum obpasom, I KaXIOTO peXmMma pacCui-
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THIBAIOT OT 72 510 144 BapmaHTOB HAIpPy3KW. YTOUHEHME HAIPSDKEHHWN IIPOU3BOJISIT
B KaXJIOM TJITCIBLHOM IEPEXOJIc M Ha Kpasx CMa304HbIX OTBCPCTHU, TO €CTh B
CaMBbIX HAIPYKCHHBIX 2JIEMEHTaX KOHCTPYKITUM, OMPENICISIONINX B KOHCUHOM UTO-
re YyCTaJOCTHYIO IPOYHOCTh Baja B IIEIOM.

5.5.3 JI;1s1 KaxJioro ralTeJbHOIO Mepexojia M CMa30odHOI'o OTBEPCTUST (PUKCHUPY-
IOTCSI MaKCHUMAaJIbHble M MUHUMAJIBHBIA KOMIIOHCHTBI TCH30pa HANPSDKCHUM, C
MOMOIITBIO KOTOPBIX OMPEEIIIOT 3alac MPOYHOCTH IO YCTATOCTHLIM HaIpsDKeHM-
sIM Ha OCHOBE NTMarpaMMEI Ipefie IbHBIX COCTOSHMY. 110IHbBIN TeH30p HalpsDKeHU
BO BCEX TOYKaX KOHCTPYKITMM KOJCHYATOIO Bajla BBEIYUCISICTCS MHTCIPUPOBAHHOM
CAD/CAM/CAE cucreMoil aBTOMAaTUYECKM M BBINAETCS B TAOIMIHOM BHAE U B
BHUJIC TPeXMEPHBIX ITBETHERIX I'papMUecKHX M300paXeHUI KOHCTPYKITAM, HIPH 3TOM
KpPacHBIM IIBETOM IOMECUAIOTCS 3JICMEHTHI, HAIIPSDKCHHMS B KOTOPBIX MMCIOT Mak-
CUMAaJILHLIE 3HAUCHMSI.
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6 PACUET KOJIEHYATOTO BAJIA HA YCTAJIOCTHYIO
ITPOYHOCTH B CJIVUAE OITPEJEJIEHWVS HAITPSKEHUN
C TIOMOIIILIO 3D MOJEJIEHN, UCTIOJB3YIOINX MKD

6.1 OBIIIUE 3AMEYAHIIA

6.1.1 HecMmorpst Ha TO, 4TO OOJBIIMHCTBO MHTCIpHpoBaHHBIX CAD/CAM/CAE
CHUCTEM MOBBOJISIET BBIIIOJIHSITL OIEHKM IO KPUTEPHSM YCTAIOCTHON IIPOYHOCTH,
Peunoit Perucrp peKoMeHIyeT IPUMEHEHME M3IOXEHHON HIDKEe METOIUKH pacue-
Ta, BBIAEPXAaBIICH MHOTOUNUCICHHBIC SKCIIEPUMEHTAIbBHbBIE POBEPKU.

6.2 METOJILKA PACYETA
6.2.1 YcioBue yCcTaaoCTHOM IPOYHOCTH mMeeT Bu [3]:
c, = kGGa/(SGBG) +ys6, =0_|, (6.2.1-1)
[Ie ©, — aMIUINTy[a SKBHUBaJCHTHBIX HaIpsDKCHUH, MPUBECHHAS K CHMMET-

y
PITIHOMY IIUKITY;
k

5 — 2bdeKTUBHBINA K0a¢hIUITHEHT KOHIIeHTpalii HanpsDkeHud. IlockompKy

HAIIPSKEHHOE COCTOSIHYE KOHCTPYKIIMM OIIpeelIeHO C Y4eTOM KOHIIEHTpPaIlHy
HanpsokeHuid, a 3()QeKTUBHBIE Ko3GbGUIIMEHT KOHIICHTpaIlMM BCErla MEHBIIE
TEOPETUYECKOI0, TO NPHUHUMAIOT K = 1;

€, — MAacCIITaOHEBIA KO3()@UITHEHT, YIUTLIBAIONINY BIMSHNE aOCONIOTHBIX pas3-

MEPOB JIETaJIM Ha YCTAIOCTHYIO IIPOYHOCTD, ONpeessieTcs o (hopmyire:

€ =€y +(1—8w)ef7“d, (6.2.1-2)

rme €, — npefen MacmrrabHoro KoadgUIieHTa, Ui cTalell MOXHO TPUHU-
Math g, = 0,5, must uyryna e = 0,4;

)\ — MacIITabHBIH (haKTOp, MOXHO HMpHHUMATE A= 0,02 MM %

d — XapaKTepHBIH pasMep (IuaMeTp ITaTYHHOM WIM KOPSHHOU IMeHKI), MM;
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Bs — x03(ddUnrenT, yIUTHIBAIOIIMY BIASHIE COCTOSIHMS ITOBEPXHOCTH JETa-

JIX Ha yCTaJJOCTHYIO IIPOYHOCTb, OIPCACIIICTCA 11O CbOpMy.He:

Bs = Br Buop Byn's (6.2.1-3)

Br — xoadduIMeHT, oTpaXaolui BINSHUE LIEPOXOBATOCTH; IJIsI TOHKOIO
toueHust Py = 0,8;

onp — K03GPUITUEHT, OTpaXaloluil BIMSHUEC KOPPO3MOHHOM Cpedpl, MpH
OTCYTCTBUH KOPPOSUOHHOH cpenbl P, = 1;

Pyw — K0I(GUIMCHT, OTPaXAIONINY  BIMSIHEC YIPOYHSIOMIMX TEXHOJIOIMH;

3HAYCHUS Byﬂ npuBeAcHEL B Tab6a. 6.2.1;
Tabnuma 6.2.1

Bpeneroe KoadpummenT yapourrenus ﬁyn 1
But 0GpaGoTK COTPOTUBICHUC | Banpr ¢ ymepeHHO KOH- |Baisl ¢ GOMbLIOH KOHITEH-
Ha PaCTAXCHUC, | jreyrrparieil HAUPAXEHM |  Tpanmeit HampsKeHUs
Ry, MITa (k,<1,8) (k,=128—2,0)
3akajka ¢ HarpeBoM 600 — 800 1,2—1,5 1,6 —28
TBY 800 — 1100 1,3—1,5 —
XUMUKO-TEPMUAYECKAs 900 — 1200 1,1—1,3 1,3—25
obpaboTra
JpobGecrpyitHblit Hakter | 600 — 1500 1,1—1,3 1,1—1,3
O0OKarka poJMKaMn 1,1—1,4 1,3—2,2

! JlaHHEIE MTOJIyYEHEL Ha JIaG0paTOpHEIX oOpastax maMerpoM 10 — 20 mm. s koneHya-
TBIX BAJIOB CYIOBBIX OBUTATEIeil KOXDGUIMEHTH YIIPOYHEHKA HECKOIEKO MEHBIIE.

G, — WHTEHCUBHOCTb HEPEeMEHHBIX HAIPSDKCHUM, OMpe/iessieTcs o dhopMyile,
MITa:
2 2 2 2 2 2
o, = \/0,5[(6)@ - Gya) +(Gya - Gza) +(Gza - om) +6('cxya + T +’l:w) ,
(6.2.1-4)
e O, ...T,, — aMIUIATYIBl KOMIIOHEHTOB IlepeMEHHBIX HAIPSDKeHUH, oTipe-

nessieMble o hopmyiam, MIla:

Cxa = 0’ 5 (meax - mein) ; (6~2'1_5)
Oja zo’s(cymax _Gymin); (621—6)
Ow = 0,5 (szax - szin) ; (6.2.1-7)
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Ixya = Oﬁs(txymax —Txymin) ; (6.21—8)
Tyza = 0) 5 (Tyz, max - Tyz min ) ; (6.2 1—9)
sza = OJ 5 (sz max - sz [nu'l ) ; (6.2. 1_10)
Oy max T 7x max > O min -+ T ormin COOTBETCTBCHHO MAaKCHUMAJILHBIC W MWHU-

MaJIbHbIE KOMIIOHCHTBI TEH30pa HAIIPSIKe HIU;

G, — HHTCHCHBHOCTL CPCIHHX HaHpH)KEHI/IfI, OHPCHCIICTCA KakK HaunOoJIbITIee

INIaBHOC HAIIPAXCHHUC U3 PCHICHUA XapaKTCPpUCTUIYCCKOI'O YPaBHCHUS .

Gy — M Ty T
Taym  Opm—rh  Tpm |=0, (6.2.1-11)
Tsem Tyem Cem - A

rme o,,...T,, — KOMIIOHEHTBl CpEIHHMX HAIPSLIKCHUH, OIpelieisieMble 10

xm

dopmyaam, Mlla:

Sm = 0,5(0 s max + Cxmain ) 5 (6.2.1-12)
Sym = 0:5(S ymax + Tpnin ) (6.2.1-13)
Sy = 0,5(0 max + Orinin ) (6.2.1-14)
Tom = 0:5(Taymax + Toyrmin ) (6.2.1-15)
Tom = 055 (e mman + Tyamin ) (6.2.1-16)
Tom = 0,5 (Trmmax + Tormin ) 5 (6.2.1-17)

Vs —KOB(i)CbI/IHI/IeHT, OTpa)KaIOH_[I/Iﬁ 3aBUCUMOCTE IIPCHACJa BbIHOCIMBOCTH IIO

aMIUTATYEe IPU aCUMMETPUYHOM ITMKIIE OT CpegHero (CTaTHUCTHUECKOIo Harpsi-
XCHMST), JCHCTBYIOIIETO B TOM Xe TOUKEe CeUeHMsI, OIpeaeiseTcs: mo (opmyiam:

pu G, <0
Y, =0; (6.2.1-18)

npu G, >0

Vo =0, (1-y1=0,/R.) /o, (6.2.1-19)
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6.3 OHEHKA BE3OIIACHOCTH
110 KPUTEPHUAM CTATHYECKOM Y YCTAJIOCTHO! ITPOYHOCTH

6.3.1 KosdpurmeHnT 3amaca NpOYHOCTH O MOJOOHOMY IUKIY (IIPH OJTHOBpE-
MEHHOM YBeJIMICHUN aMIUIATY/IbI ¥ CPETHUX HAIPSDKEHUE):

c=c5;1/c5y . (6.3.1)

6.3.2 KosdhdurmeHT 3amaca MpOYHOCTH HO IEPEMEHHLIM HATPSDKeHUsSIM (yBe-
JIMYEHNE aMIUIATYIbI IPK HOCTOSIHHBIX CPEIHUX HAIIPSDKCHUSIX):

c, = (071 - \yocm)scﬁc/(cal(c) . (6.3.2)
6.3.3 KosdhdurmenT 3anaca IpoOYHOCTH IO IIPEAeTy IIPOIHOCTH:

cg =R, /o, . (6.3.3)
6.3.4 KosdhdpurmeHT 3amaca mpodHOCTH 110 IIpedelly TeKYIeCTH:

cr =Ry /o, . (6.3.4)

6.3.5 PesypraThl pacyera IIO IIPHBEIEHHOM METONMKE IJISI BCEX SJIEMEHTOB
KOHCTPYKITHM KOJIEHYATOIO Baja CBOIAT B TaOIHMITy, aHAJIN3 JaHHBIX KOTOPOH mO-
3BOJISIET CYJTATh O TOM, UTO KOHCTPYKITHSI KOJEHUATOIO Balia YJIOBJIETBOPSICT WK
HE YIOBJIECTBOPSIET KPUTEPUSIM CTATUCTUUECKON M YCTAIOCTHOM IIPOYHOCTH.
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IIPHIOKEHUE

ITPUMEPBI PACYETA KOJIEHYATOTO BAJIA
HA ITPOYHOCTD

IIpumep 1. BhImOIHHUTE pacdyeT HaNPSKEHHOIO COCTOSIHMS KOJIEHYATOrO Balla
meurarenas tuma 6Y23/30-1000 ¢ moMomblo ofgHOMepHOM Momemr. HcxomHble

IaHHbIE IPUBSISHLI B Ta0iI. Al.

Taonauma Al
Haunmenoanue O6ozgayerue | PazmeprocTs | 3Hauenme

Huamerp nmumuIpa d M 0,230
Xoa mopiiras M 0,300
YacroTa BpallicHUS KOJCHJIATOIO Bajla n MuH! 1000
KunemaTiyeckoe oTHOIIEHIE A — 0,265
JmHa kojeHa L M 0,300
Juamerp 1maTyHHOI HIeHKU dyy M 0,155
Juamerp 00JIer4arolero OTBePCTUS B MIATYHHOM dym M 0,075
eke

DKCIIEHTPUCUTET 00JIerYaloiero OTBEPCTHS B MIATYH- em M 0,0075
HOIX 1IIeiiKe

VianeHHOCTH 00J1er4aioiiero OTBEpCTs B IATYHHOM Ino M 0,036
IIEHKE OT KOPCHHOU MICUKI

JuaMeTp KopeHHOM 1IeHRT dy M 0,160
JuameTp 00JIETYAIOIIETO OTBEPCTHA B KOPEHHOM dix M 0,075
eike

VianeHHOCTh 00JIeTHAIOIIEro OTBEPCTHS B KOPEHHOM I M 0,031
1Ieike OT MIATYHHOH IIeHKU

AOCOJIOTHOE TIEPEKPHITHE TIeEK A M 0,0075
Yucio UIMHAPOB i — 6
Macca mocTyIare/IbHO IBUXYITIUXCS JacTeil KpUBO- M, KT 833
NN HO-matyanHoro Mexanusma (KI1IM)

Macca BpalaroImuxcs yacTeil 1maryHa M, KT 19,02
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IIpononxeunue Ttabn. Al

Haumenosanue Ob6o3uaueHue |PasmepuocTs |3HaucHIE

JmHA MAaTyYHHOH 1IeHKYT Iy M 0,100
JlmiHa KOpeHHOoI eI Iy M 0,095
Macca Bpamaroniuxcsa vacreir KITIM M, KT 314
II1eyo marysHa OTHOCUTEIILHO CEPETUHRBL JICBOI OITOPHL Hy, M 0,170
HMueprimoHHOe yCHIIHE MATYHHON MISHKT Cuy 17091,6
1ireyo meHTpa MIATYHHOR MIEUKH OTHOCUTEIHHO Ce- Hy M 0,15
PeIVHEL JIEBOM OIIOPEI 8

WMHueprmmoHHOe yere IPOTHBOBECA U ITIEKK (OTIMTHL Cop H 15085,1
BMECTE) m

Macca nocryiraTe IbHO TBUKYIIIAXCS YACTEH IIaTyHa 7 - KT 34,62
II1eunt IPOTUBOBECOB OTHOCUTEIHFHO CEPEIMHEL JIEBOM

OIIODHI:

Ha JICBOI IIIeKe 1P M 0,07375
Ha IpaBoi IIieKe Hyp M 0,22625
MupuHa ek b M 0,25
TommyHa ekl h M 0,0525
JurameTp cMa304YHBIX OTBEPCTUI B KOPEHHBIX U II1a- d, M 0,01
TYHHBIX IIIEHKaX

Yros MeXIy OChI0 CMa304HOTO OTBEPCTUS B IIATYH- Y rpan 90
HOM 1IEeHKe U IPOJOJHLHON BEPTUKAIBHON IIJIOCKOCTHIO
KOJIeHA

Vot caBura pabouux MUKJIOB 110 IIIKHIpAM W [ j] rpaja —
TEPBOTO W [1] rpaja 0
BTOPOTO W [ 2] rpan 240
TPETHETO W [ 3] rpan 480
YeTBEPTOrO W [4] rpaj 120
IATOTrO \If[ 5] rpaj 600
IIeCTOTO W [6] rpaj 360
Pamryce ranresteit COnpsXeHAS EKH C:

KOPEHHOM TIIeHKOH e M 0,009
IIaTYHHOI MIeHKOil M 0,009
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OkoHyaHUe Taba. Al

Haumenosauue O6o3nayeHue |PazmepHocTs |3HaueHUE
MoIHOCTE IBUTATE/IT HA HOMUHAIBHOM DEXUME P, kBT 330,9
Marepuan Bana — 9yryH — — —
BpemeHHOE COIIPOTUBIIEHIE MaTepralla Bajla Ha pac- R, MIIa 700
TAXCHIC
Monyms HOpMAILHOI YIIPYTOCTH MaTepraia E MIla 180000
Kosddunuenr Ilyaccona M — 0,29
1Ipenen BEIHOCIMBOCTA CUMMETPUYIHOTO ITUKJIA c, Mlla 315

JlaHHAbBIE IO M3MEHEHWIO W30LITOYHOTO JIARIEHUS B IMWIMHAPE 1O Y.ILK.B. ¢ Ha
HOMUHAJILHOM peXuMe paboThl JIBUraTelsl, IIOJIyUYEeHHBIE IIyTeM 00paboTKH 3KC-
e PpUMCHTAILHON MHANKATOPHOU ArarpaMMbl, IPUBEACHEI B Ta0I. A2.

Taonuma A2
Vron ¢, |/asnenwme p, | Vron ¢, |Mabnenue p, | Vreon ¢, |Habrenue p, | Yrox ¢, |Hdaprerue p,
rpan MIla rpan MIIa rpan MIla rpan MlIa
0 5,75 120 0,29 240 0,02 360 0,01
5 6,30 125 0,27 245 0,02 365 0,01
10 6,35 130 0,25 250 0,02 370 0,01
15 5,65 135 0,23 255 0,02 375 0
20 4,31 140 0,21 260 0,02 380 -0,01
25 4,28 145 0,18 265 0,02 385 -0,01
30 3,35 150 0,15 270 0,02 390 0,01
35 3,39 155 0,17 275 0,02 395 0,01
40 2,25 160 0,16 280 0,02 400 -0,01
45 1,92 165 0,16 285 0,02 405 -0,01
50 1,62 170 0,16 290 0,02 410 -0,01
55 1,38 175 0,16 295 0,02 415 0,01
60 1,16 180 0,15 300 0,02 420 0,01
65 0,95 185 0,14 305 0,02 425 -0,01
70 0,82 190 0,12 310 0,02 430 -0,01
75 0,72 195 0,11 315 0,02 435 -0,01
80 0,65 200 0,11 320 0,02 440 0,01
85 0,56 205 0,07 325 0,02 445 0,01
90 0,48 210 0,07 330 0,02 450 -0,01
95 0,45 215 0,06 335 0,02 455 -0,01
100 0,40 220 0,04 340 0,02 460 0,01
105 0,36 225 0,02 345 0,02 465 0,01
110 0,35 230 0,02 350 0,02 470 0,01
115 0,33 235 0,02 355 0,01 475 -0,01
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OkoHYaHue TadGua. A2

Vron ¢, |Hasrnerwme p, | Vrox ¢, |Masrenme p, || Vrox ¢, |Jlabrenne p,| Yron ¢, |/Jdabrenue p,
rpan MIla rpamg MIIa rpax MIIa rpam MIIa
480 0,01 540 0 600 0,03 660 0,31
485 -0,01 545 0 605 0,03 665 0,41
490 -0,01 550 0 610 0,05 670 0,46
495 -0,01 555 0 615 0,06 675 0,62
500 0,01 560 0 620 0,08 630 0,77
505 -0,01 565 0 625 0,1 685 0,99
510 -0,01 570 0 630 0,11 690 1,25
515 -0,01 575 0,01 635 0,13 695 1,58
520 -0,01 580 0,01 640 0,15 700 2,08
525 0,01 585 0,01 645 0,18 705 2,62
530 -0,01 590 0,02 650 0,21 710 3,14
535 -0,01 595 0,02 655 0,24 715 4,24

TTockonBEKy pacueT HMPOYHOCTY BBIMOIHSIICS HAa KOMIBIOTEPE, IIPOMEXYTOUHEBIE
pe3yabpTaThl He MpeJICTaBICHEl, 4 pacCUMTAHHBIE HAIPSDKEHUS U KOA(DPUITUEHTHI
OpWBEAcHBI B Ta01. A3.

3arraca rnmpo4HOCTU T

s €1 = Olimr / Os1

QJPIHI/ICHT 3arraca IpoYHOCTH

Tabnuuma A3
HawGosbiree 5K BUBAJSHTHOE HAIpsi- Howmep komneHa
XKCHUE, Yroll TOBOPOTa KOJEHYATOro
BaJa (10 TIePBOMY HMIUHIPY), KOID- 1 2 3 4 5 6

Hapaxerue, MIla
Y.k.B., rpan
KoshduimeHT 3amaca mpoYHOCTH

Hampsaxerue, MIla
V.IL.K.B., Tpan
Ko durmenT 3amaca IpoYHOCTH

Hanpsxerue, MIla
Vik.B., rpan
KosdhduimenT 3ammaca IpodHOCTH

Hampaxerue, MIla
Y.ILK.B., Tpan
KospduimeHT 3ammaca IpouHOCTH

Bbixoa cMa3o4uHoTo OTBepCcTHA KOPeHHOH eHKH

85,346 | 86,430 | 85,321 | 75,727
35 340 515 265
3,855 | 3,807 | 3,856 | 4,345
TanTrems conpsakeHHA KOpeHHO# MeHKU co MeKoi
133,397 | 130,047 | 133,052 132,809
35 340 515 265
1,717 1,761 1,721 1,725
ITlexa B y3KoM ceyeHMH
36,743 | 29,928 | 36,035 | 33,162
15 265 495 135
8,954 | 10,993 | 9,130 | 9,921
ITleka B IMPOKOM CeYeHHH
50,217 | 50,217 | 50,217 | 50,217
10 250 490 130
6,552 | 6,552 | 6,552 | 6,552

80,306 | 71,613

500 445
4,097 | 4,594
138,677 | 132,489
500 445
1,652 | 1,729

39,887 | 32,454
615 375
8,248 | 10,137

50,217 | 50,217
610 370
6,552 | 6,552
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OkoHYaHUe Tada. A3

HauGosbiiree sk BABAIEHTHOE HATIPSI- Howmep koneHa
XKeHWUE, YroJ MoBOPOTa KOIEHYATOro
Bajia (110 MepBOMY IMJIMHIPY), K03(- 1 2 3 4 5 6

(GuLMEeHT 3arnaca TPOYHOCTH

Brixos cMa304HOT0 OTBEpPCTHA WATYHHOH WEHKH
Hanpsxerue, Mlla 86,051 | 85,481 | 85,644 | 85,363 | 92,998 | 85,004
V.ak.B., rpan 10 245 490 130 610 370
KoadbdumenT 3amaca mpousoct| 3,823 | 3,849 | 3,841 3,854 | 3,538 3,870
I'anrennh compsaxeHna WATYHHOH MeHKH co meKo#i
Hampsxenue, MIla 110,735] 110,076 | 110,421 | 110,204 | 116,192 | 109,928
Y.k.B., rpan 10 245 490 130 610 370
Konsddummenr 3anaca mpouroct| 2,075 | 2,087 | 2,081 | 2,085 1,978 2,090
Ilpumevanusa:

1. B Tabimite MprBeIcHB HAOGOJBILNE 0 V.ILK.B. (p 3HAYCHUS SKBUBAJICHTHHIX HAIIPS-
KEHUI.
2. IlpenemmHoOe momyckaeMoe HampsaxeHue pasHo 129,5 MIla.

Huoxe mpuBesieHBI PEe3yiIBTaTHl pacueTa 5-To KoJieHa B IEPBOM OITACHOM ITOJIO-
XeHUH 1pH 1mycke (¢ = 1,2):

BBIXOJ] CMa30YHOIO OTBEPCTUSI B KOPEHHOM IIIeHKe:

9KBUBaJIeHTHOS HanpspxkeHue, MITa — 59;

K0adGUITMEHT 3amaca IMpoIHOCTH — 5,58;

rajreib CONPsIXeHUs KOPCHHOU IIIEUKU CO IIEKOM:

SKBUBaJIeHTHOS Hampsikeawue, MITa — 228;

KoahduIeHT 3amaca MpoIHOCTH — 1,44;

BBIXOJI CMa30YHOI'O OTBEPCTHS MIATYHHOU ITICHKH:

SKBUBaJlcHTHOE Hanpsikenue, MITa — 151;

KoahduIMeHT 3amaca MpoIHOCTH — 2,18;

rajresab COIPSIXEHUS IIATYHHOU IIEUKH CO IIEKOHU:

9KBUBaJICHTHOS Hanpsxenwe, MIla — 193;

koaddurrenT 3amaca rnpoaHocty — 1,71.

IIpumep 2 BeOoionHUTL pacdeT Ha YCTAJIOCTHYIO TPOYHOCTHL KOJEHYATOTO Baja
JBurarens Tuma 6923/30-1000 ¢ oMok ogHoMepHON Momenan. Mcnombs3oBars
WCXOJTHLIC NTaHHEIC IpuMepa 1.

IIocKOIBKY pacueT BBEIIOJHEH Ha KOMITBIOTEPE, TO MPOMEXYTOUHbBIC PE3YIIbTa-
THI He IpuBeneHbl. MITOroBBIe pe3yabTaThl CBeAeHBI B Taba. A4 — A7.
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Tabnuma A4
Kopennble meiku
. HovuHamHeIe 3HAYC- Koadpdunuent 3anaca
2 Kp yTHIm_iH MOMEHT | Kacareabioe wa- HIST KACATEITHHOTO TIPOYHOCTH 110 KACATebHBIM
&= <10, Hm npsaxenue, MIla
E Harpsokerms, Ml la HAIIPAXEHUAM
2 max min max min aaIMIyia | cpemHee Ha Kpaio CMasot- | rajareiau
HOro OTBEPCTHS
2 8,142 -5,478 | 10,638 | -7,157 7,96 0,79 5,175 10,62
3| 10,864 | -8,414 | 14,194 | -10,993 [ 12,11 1,11 4,053 4,67
4 9,216 -5,612 | 12,041 | -7,333 8,82 1,50 5,236 4,31
51 10,952 | -8,223 | 14,308 | -10,744 1 11,87 1,24 4,071 4,32
6 90,926 | -11,243| 12,968 | -14,689 | 10,18 2,93 3,729 4,12
71 8,200 | -7,039 | 10,713 | -9,197 6,09 4,53 5,141 5,63
Ta6numa AS
ITaTynnbie meikn (Kpydenue)
o KacatenrpHoe Ha- | HoMMHANbHBIE 3HAYCHUSA Kaca- Kosdpduimenr 3amaca mpourocT
< &| npsaxenue, MIla | TemsHOro Haupsaxenus, Mlla IO KacCaTeJIbHBIM Hall PIXKeHUAM
2 max min aMILTATYAA cpenHee HA KpPai0 CMa30YHOro OTBEPCTHSA |B rajirenu
1 | 5,891 [-3,964 4,41 0,44 12,436 12,089
2 | 13,506 | -8,781 10,35 0,58 5,493 5,340
3 | 14,503 |[-10,064 11,48 1,41 4,993 4,854
4 | 13,811 | 9,756 11,24 1,49 5,208 5,063
5 |14,522 |-13,328 11,91 2,11 4,458 4,332
6 |13,114 [-13.227 8,80 4,24 4,714 4,580
Taonuma A6
ITaTynnbie meiiku (M3rn6)
s | HopmanbHoe HaupsaXeHHe KoadpummenT 3anaca npourocTu
E H Kpako CMa3OTHOrO Hopwmansioe HaupsaxeHue 2 PO CNA30THOrO
S orseperisa, MITa B raxtemm, Mlla oTBepCTILS B raJITed
= max min max min upu u3rnde |obmmii | 1pu u3rube |odimmit
1 11,782 -7,927 15,709 -10,570 9,180 7,386 7,334 6,270
2 11,782 -7,927 15,709 —10,570 9,180 4,714 7,334 4,317
3 11,782 -7,927 15,709 -10,570 9,180 4,386 7,334 4,048
4 11,782 -7.927 15,709 -10,570 9,180 4,530 7,334 4,166
5 11,782 7,927 15,709 -10,570 9,180 4,010 7,334 |3,730
6 11,782 -7,927 15,709 -10,570 9,180 4,193 7,334 3,885
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Tabnuma A7

ITekn
g HopmamsHoe Hamrpsixenue B rarresm, Mlla Kosqgummertst 3anac? IpotHOCTH
g B rajTeny menku
g KOPEHHOIT 1reifku UIaTYHHOM 1eiKu pu u3rude obupzit
2 max min max min KOPEHHOM | 1IATYHHOH | KOpPeHHO# | mraryHHoi
1] 58,174 | 37,681 | 45,834 | —29,688 1,326 1,313 1,313 1,684
2| 58,174 | 37,681 | 45,834 | 29,688 | 1,326 1,268 1,268 1,621
3| 58,174 | 37,681 | 45,834 | -29, 688 1,326 1,259 1,259 1,605
4| 58,174 | -37,681 | 45,834 | -29, 688 1,326 1,262 1,262 1,612
51 58,174 | 37,681 | 45,834 | -29, 688 1,326 1,240 1,240 1,583
6| 58,174 | 37,681 | 45,834 |-29, 688 1,326 1,250 1,250 1,594

IIpumep 3. BbUIOIHUTL pacdeThl KOJEHUATOTO Baja mBuratess tuma 6923/30-
1000 MeTOomoOM KOHEYHBIX DJIEMEHTOB C HMCHOJIb30BaHMeM cucTeMbl [-DEAS. AnHa-
JIN3 OTPaHWINTE HanboJIee HarpyKE€HHBIM KOJICHOM, PACIONIOXeHHBIM MEXTY 5-#
U 6-i1 KopeHHBIMU Iiefikamu. OIIOpEl CUATATE A0COJIOTHO XECTKHMU. M cxXomHble
JAHHbIC NPUHITHL TAKUMH K€, UTO U B IIpuMepe 1, HO AuaMeTp IIaTyHHOU IeHKM
CUMTATh PABHBIM 125 MM (TIepeKpBITUSI ITIeeK HET).

Cosmarpaoe B cucteMe CAD wm300paXeHWe KOHCTPYKIIMM IIpHUBEACHO Ha
puc. Al.

Ha ocHOBamuM aHaanW3a NEHCTBYIONIMX HAIPY30K OIPEACICHBI 4 pacueTHBIX
cliydasi HarpyXeHusI JUIsi KOJIeHa, PACIIONIOXCHHOIO MEeXIY 5-i U 6-1 KOpeHHbIMH
IeUKAMMA:

1. MaxkcumalabHBIEH Kpy-
TSN MOMEHT

ET,;[5 max]= 11633 H-M

— Haberaommi  KpyTSIII
MOMEHT Ha 5-H KopeHHOH
HIeHKe;

ET,: [6, max]= 8123 H-m

— Haleralonvii  KpyTsITyi
MOMEHT Ha 0-i KOpeHHOH
HICHKE;

Z[6, j] =—-63596 H—
palaiibHas CWjla Ha IIaTyH-
HOU IIeHKe;

T[6,j]=-23395H—
TaHTCHMaIbHASI CHJIa Ha
IIATYHHOMU IIeHKeE.

Puc. Al
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2. MuHUMAaIbHBIN KPYTSIIANA MOMEHT

tql [5 mm] = — 8077 H-Mm — Haberaronmi KpyTsIIIAH MOMEHT Ha 5-H KOpeH-

HOM H_[eI/IKG'

T, [6 mm] = — 5248 H-M — Haberaronuii KpyTsImui MOMEHT Ha 6-if KOpeH-

HOHU LT_[eI/IKe;

Z [6,1' ] = — 36980 H — pagmanbHasi ciila Ha IIATyHHOU IICHKe;
T [6, i ] = 18660 H — TaHreHnmaiLHasl Cijia Ha IIATYHHOM IIEHKE.

3. MakcuMaIbHBIHM M3ru0aIonIui MOMEHT

tql [5 1] 250 H-M — Haberaroniil KpyTSIIFE MOMEHT Ha 5-H KOpeHHOM IIIeHKe;

T, [6 1] 7630 H-M — Haberaoimmil KpyTsanad MOMEHT Ha 6-M KOpeHHOH

e HKe;

V4 [6, i] = 191513 H — papnanpHas ciia Ha IIATYHHOM IICHKe,

T [6, [ ] = 34174 H — taHreHIManbHas CHjla Ha IIATYHHOIH IIIeHMKe.

4. MUHUMAJILHBIN M3rUOAIONIUE MOMEHT

T, [5,i]= 9592 H-M — HaGeraroruii KpyTsummii MOMEHT Ha 5-# KOpEeHHOM

e I/IKe ;

tql [6 l] 7732 H-m — Haberaiomumil KpyTsIAH MOMEHT Ha 6-I1 KOpeHHOM!

IIeiKe;
Z[6,i]=-69489 H — pamm-
aJbHas CWIa Ha IIaTYHHOH ITICUKeE;
T[6,i] = —12400 H — ranren-

IyUaJbHasi CHJIa Ha IIaTYHHOU
e UKe.

Pacuetrnrle ciaygam 1,2 u 3,4
ONPEACISIIOT aMIUIMTYIHbIE 3Ha-
YeHUs CWJI U MOMEHTOB, He0OXO-
JIUMBIE JJIsSI pacdeTa YCTaJIOCTHBIX
HANpsDKeHWH, JIEMCTBYIOIIIMX B
3JIEMEHTaXx KOHCTPYKIIMU KOJICH-
4aToro Baja.

Pacnpenieierrie 9KBHBaJICHT-
HBIX HamlpsDKeHWH B IVIO0AILHOM
MOJCJIM KOJIEHa TMOKa3aHO Ha
puc. A2 (BapuaHT HarpyxeHus 3),
B JIOKAJBHOW MOMAEIU KOPEHHOM Puc. A2
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IMeKM — Ha puc. A3 (BapraHT HarpyXeHus 3), B JIOKATLHOM MOJICIHM IATyHHOH
IIeUK — Ha puc. A4 (BapraHT HarpyXeHusI 1).

Puc. A3

Puc. A4
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Hambobime 3KBUBAJCHTHBIC HaIIpsXKCHUA, a TaKXEe KOMIIOHCHTBI TEH30pa

HallpSIXeHAH G, Gy O Tyys Tpes Tpy TIPUBENCHBI B TabJI. AS.

Ta6nuima A8

Harpsi- Kopewnas mreitka (KpyueHue) MTatyHHas weika (KpyuyeHue)
)Kem{)m’ Tanrens OtBepcTue Tanrens OrtBepcTiie
MIIa Trq K max Trq Kmin Trq K max T}q K min Trq K max Trq K min I;q K max Trq K min

c, —48 -19 14 11 1 —4 -23 15

c —41 -17 26 -16 18 —7 -15 -20
y

o, —14 -11 46 =27 24 —-14 —40 -12

Ty, 12 2 -10 8 —14 5 12 7

T 10 19 31 -19 —24 9 21 13
”

T —46 -10 -14 11 31 -8 =25 -8
7

o, 89 — 68 — 73 — 63 —

o, —62 1 -18 -15 —43 -12 -81 -3

c —46 4 =21 20 =3 0 -17 =5
Y

c =27 5 —14 —-12 -13 9 -19 -9
z

Ty -1 2 13 7 -2 -2 25 7

Ty 12 10 13 13 1 -2 —4 -4

Ty 60 -3 —13 -8 -33 3 16 12

o, 110 — 38 — 67 — 81 —

Pesyibrarhel pacdeTa KOpeHHOM U IIATYHHOM II€eK HA YCTAJIOCTHYIO IIPOYHOCTh
npuBencHBI B Taba. A9.

TaGaumma A9
KopeuHaq ureitka MIatyuHas weitka

Onpenense-

S — Kpydeune W3rud Kpyuyenwue HN3rud

T'amrens | Orseperue | axresns |OtBepctue| Ianress | OTBepetuie | Fantens | OTBepcTue

K, 1 1 1 1 1 1 1 1
6, 052 | 052 | 052 | 05 | 054 | 054 | 054 | 054
B, 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8

o M| 145 | 125 | 315 15 2,5 17,5 16 39

xa >
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OxkounyanHue Tabi. A9

Kopenunas ureitka

IMMaryHHas 1reitka

MSHHI; e | Kpysere Wstu6 Kpyuetue Waru6
Tanrens | Otpeperue | Tamrens | Otseperie | Larress | Oteperie | Taxrems |Orseperie
O s MIla 12 21 25 0,5 12,5 12 1,5 6
O, > Mlla 1,5 36,5 16 1 19 31,5 11 5
Tyq » Mlla 5 9 1,5 3 9,5 8,5 0,5 9
Tya » MIla| 4,5 25 1 0,5 16,5 16,5 1,5 0
Toa » MIla 18 12,5 31,5 2,5 19,5 19 18 2
G, , MIla 354 55,1 56,3 6,9 49,4 49,2 33,8 37,2
G, MIla -33,5 1,5 -30,5 -16,5 -1,5 -5,5 27 —42
G,, . Mlla =29 5 21 -20,5 5,5 -3 -1,5 -11
6, Mia|-125| 95 | -1 | -13 5 85 | =2 | -4
Tm » MIla 7 -1 0,5 10 —4.5 2,5 -1,5 16
Tym» MITa | 14,5 6 11 13,5 -7,5 3,5 0,5 -4
Tyom » MIla 28 -1,5 28,5 -10,5 11,5 -6 -15 14
G, , MIla 9,8 13,1 14,7 -1 20,1 0,9 13,3 3,7
W, 0,226 0,226 0,226 0 0,227 0,225 0,226 0,225
o, MIla | 87.1 | 1302 |1385| 165 | 1186 [ 1139 | 81,1 | 866
c 3,6 24 2,2 19 2,6 2,7 3,8 3,6
¢, 3,7 2,5 2,3 19 2,7 2,7 3.9 3,6
c, 7,7 10,3 6,3 18,4 9,5 11,1 10,4 8,6

Aranm3 Tab1. A9 moKas3bIBaeT, YTO 3JIEMEHThI KOHCTPYKIIMK KOJIEHYaTOro Baja
neuratenss 6423/30-1000 yIoBIETBOPSIIOT KPUTEPHUSIM CTATHIECKOM M YCTAIOCTHOM
MIPOYHOCTH IIpH JCHCTBHK pacueTHBIX HArpy30K. MUHMMAILHBIE 3amac IO ycTa-
JIOCTHOU TIPOYHOCTH IS KOPEHHBIX MICEK COCTABISCT: B TalTelsIX ¢ = 2,2, Ha BbI-
XOJIe CMAa304HbIX OTBEPCTHH ¢ = 2,4; ISl MIATYHHBIX IIeeK: B ralTelIsIx ¢ = 2,06, Ha
BBIXOJIE CMAa304YHLIX OTBepcTHii ¢ = 2,7.
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