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KOppo3ueil. Pe3ybTaTtoM Takoro moaxoAa SBISIETCS MPAKTUYECKU IOJHOE MpeKpa-
[ICHUE LIEHTPAIM30BAHHOTO TOPSIUEro BOAOCHAOXKEHHUs B OOJBIIMHCTBE TOPOIOB H
HACEJICHHBIX ITYHKTOB Y KPAUHBI.

- EAMHCTBEHHBIM KPYITHBIM O0JIACTHBIM TOPOJIOM Y KpauHBl, T€ MPOAOIDKAET 10CTa-
TOYHO HOPMAJIbHO (DYHKIIMOHHUPOBATH CUCTEMA LIEHTPAIN30BAHHOIO IOPSYETO BOJO-
cHa0KeHUs, BBINOJIHEHHAs, KaK U BE3/I€ U3 YEPHBIX CTAJIbHBIX TPYO 0€3 BHYTPEHHETO
HOKPBITHSL, SIBISIETCS TOPOJ 3anopoxkbe. JlocTaTOuHbI YPOBEHb pabOTOCTIOCOOHOCTH
CUCTEMBI IEHTPAJILHOT'O TOPSUYETO BOJAOCHAOKEHNSI OOECIIEUEH 3a CUET IPUMEHEHUS Ba-
KyyM/I€a’palliOHHON 00pabOTKU ropsiueil BOJIbI AJ1s yIaJICHUsI U3 HErO KUCIOPO/a.

- M3 pacCMOTpEHHBIX METOJOB PEHOBALIMM CHUCTEM TOPSAYEro BOJOCHAOKEHUS,
HanboJee TEXHUKO-PKOHOMHUYECKA OOOCHOBAHHBIM, SIBIISIETCA - TMOJIHASI 3aMEHa Mpo-
KOPPOJAUPOBAHHBIX TPYOOIPOBOJIOB HAa HOBBIE HEMETAIIMYECKUE IPEABAPUTEIHHO
TEIJIOU30JIMPOBAHHBIE KOHCTPYKIIUH.

- YcrpovictBo MHOkecTBa UTII BMecTo ognoro LITII He moxkeT paccmaTpuBaThCs
KAaK pPEKOMEH]JIyEMbI METOJ MacCOBOM PEHOBALMU H3-3a HEOOXOAMMOCTU OOJIBIIMX
JIOTIOJIHUTENBHBIX PAcX0/I0B Ha PEKOHCTPYKIMIO BCEH CHUCTEMBI TEIUIOCHAOXKEHUS,
BOJIOCHA0KEHUS M YACTUYHO JIEKTPOCHAOKEHUS.

- [lepexon Ha KBapTUPHBIE EMKOCTHBIE JIEKTPOIOIOTPEBATEINH, SIBIISIETCS HAaubO0-
Jiee peajJbHbIM U SKOHOMHYHBIM C TOYKHU 3pEHUS MOTPEOUTENSA. DTOT METO MO3BOJIS-
€T peaHMMHUPOBATH CUCTEMY TOpPSYETr0 BOJOCHAOKEHUS B Kpardaillliue CpPOKH, YTO
YK€ U JIelaeTcsl IOBCEMECTHO Ha Y KpanHe.

- [Ipumenenune TpeThero MeTo1a CO3AaeT NPEeAnoChUIKH Uil yBenuaeHus K11/ anex-
TPOCHAOXKEHUS IO CUCTEME, OAHAKO MPUBOAUT K CHUYKEHUIO TEXHUKO-DKOHOMHYECKUX
roKa3artesiel CUCTEM TETUIOCHA0KEHUsI, TPU UCTOYHUKE TEII0BOM sHepruu — TIIL.

YK 624.012.3

HPOEKTYBAHHS NIJICUJIEHUX 3AJII3OBETOHHUX BAJIOK
13 3AJAHUM PIBHEM HAIIMHOCTI

DESIGNING OF STRENGTHENED REINFORCED CONCRETE BEAMS
(RCB) WITH THE PRESET LEVEL OF RELIABILITY

P.KO. Tumapenko, kano. mexu. Hayk P.€. Xmino
Hayionanvnuii ynisepcumem «JIvgiecoka nonimexmixa»

R.Yu. Tytarenko, R.Ye. Khmil, PhD (Tech.)
Lviv Polytechnic National University

Ha tenepimHiii yac icCHy€ BeIUKa KIJIbKICTh HAYKOBUX 1 TEXHIYHUX 3HAHb, 3aB[Is-
KU SIKUM OyJIBHHUIITBO CTAJI0 HAJIWHUM, IIBUJIKMUM Ta eKOHOMIuHMM. Came 3315l TO-
ro, o0 OyiBii Ta criopyau Oysu Oe3MeYHMMHU Ta JOBTOBIUHUMHU OyJid PO3pOOJIeHI
METOM TeOPii HAAIMHOCTI, SKi BJOCKOHAIIOIOTHCS JI0 IIHOTO Yacy.

PiBHI HaIIMHOCTI TYT JOCATAIOTHCS 32 PAXyHOK PI3HOMAHITHUX BUTpaT Ha CTBO-
PEHHsI KOHCTPYKIIII 1, SIK HACJIJIOK, MPU3BOSATH 10 PI3HOTO YKCJIa BIJIMOB MPOTITOM
nepioay ciayxou. Tomy 1yst OUIbII €KOHOMIYHOTO OYAIBHMIITBA HEOOX1THO 3HU3UTHU
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HAJIMHICTD, a IJIS 3HUKEHHS BUTPAT Ha PEMOHT 1 00CIyroBYBaHHsS — HEOOXIIHO IO
HAIHHICTD MiABUIIUATH. JIOTITYHUM BHpIMIEHHAM IIi€] mpobiemMu Oyie BCTAaHOBJICHHS
IIEBHOT'O JIOLIBHOTO PIBHS HAAIWHOCTI, SKUW Oyjae MaKCUMajdbHO HAOIMKEHUN 0
ontuMasibHOro. OTKe, MeTa MNPOrPECHBHOTO Ta PAIIOHATBLHOTO MPOEKTYBAHHS —
CTBOPEHHS OYiBEIbHOI KOHCTPYKIIIi 3 HEOOXIJHUM JIOLULUIBHUM pPIBHEM HaJIHHOCTI,
TOOTO 13 33JIaHUM PU3UKOM BIIMOBH.

3agavero JOCTIDKEHHS € PO3pOO0JICHHS METOJIUKH OINIHKM HaJiHHOCTI 3ai300e-
TOHHUX OaJIOK, MIJCUJICHUX HApOILIyBaHHSM OCHOBHOTO Iepepi3y 0AaTKOBOIO CTpPHU-
’KHEBOIO apMaTypolo, a TaKOX 3a11300€TOHHOI0 000¥MOI0. JIIsi BUPIIIEHHS TaKoro
3aBAaHHS HEOOX1AHO BCTAHOBUTH YHUCJIOBI XapaKTEPUCTUKU MPUHHATHX BUTATKOBUX
napaMeTpiB: MaTeMaTU4YH1 OYIKyBaHHs, AUCTIEPCii 1 T. 1.

OriHKy HaAIMHOCTI TPOBOAMIIN METOJIOM CTAaTUCTUYHOI JiHeapu3aiii. Ha mpak-
THUIl YaCTO 3yCTPIYAIOThCA BUMAAKU, KOJIM (PYHKIIS BUMAJAKOBUX BEJIHMYMH, KA J10C-
JHKY€EThCA, HE € CTPOTO JIHIMHOI, IPOTE MalkKe He BIAPI3HAETHCA BiJ TAKOi 1 MPU
BHUpILIEHH] 33Ja4l MOK€ HAOJIMKEHO pO3MIsiAaTHCs sK JiHiMHA. Take nmpumynieHHs
Ma€ MiCIl€ B TOMY BHUIIJIKy, KOJU BHUIAJKOBI 3MIHU MapaMeTpiB € HE3HAYHUMU (70
25 %). BennurHa cTaTUCTUYHOT MIHJIMBOCTI CTOXaCTUYHUX MapaMeTpiB OyaiBeIbHUX
KOHCTPYKIIi# BIJIMOBITa€ IIMM BUMOTaM.

JI1st po3pOoOKHM anrOpUTMIB pO3paXyHKY HaJAIMHOCTI OyIM MPUMHSTI HACTYIHI OC-

HOBHI BHMII4JJKOBi TapaMETPH CHCTEMHM: MII[HICTh OETOHY  fek, orism , MIIIHICTb apMaTyp-

HOi cTam f,, , KoprcHa BuCOTa mepepisy d , umpuna nepepisy b .
BunankoBe 3Haue€HHs FPaHUYHOT'O 3TMHATIBHOIO MOMEHTY, 110 clipuiiMaeThes Oa-
JIKQIO 3 OJMHOYHHUM apMyBaHHSM, MiICHJIEHOIO 101aTKOBOIO apMaTypolo:

M= f6= 6~ “d b =5 . - (d"-05- ~.A-(d —-05-
ut = flo7, 07,0 s add dd’'b )—Gs]add A&add (d 05-X)+c,-A-(d -0,5-X),
e 0 .0 saddd.d’D — BUManKoBi 3HAUECHHS PO3PAXyHKOBUX MAPAMETPIB CHUCTE-
mu; A, — TUIOIIA Iepepidy JA0JaTKOBOi apMaTypH; d ' — BizcTaHb Bi BepXHBOI

rpaHi 0ajKM 10 IIEHTPY Bard J0JATKOBOI apMaTypu; X — BUCOTa CTHCHYTOI 30HH Oe-
TOHY, SIKa B JJAHOMY BHIIaJIKy piBHA
X = (~s,add ) As,add + (5~s . As

<, D
[TincTaBnsemo Bupas st X B (popMyITy 3THHAIEHOTO MOMGHTY:
= O cadd Aagd tO s A )
’ s,add ,add S S

~
~

Myt = O sadd - Asadd | d -0,5- ——= |+
( b'b
_ (~ o s,add'As,add+G s’As\
+G5-Ay | d-05- — |=
Ty -b )
_ ~ ~ T ~ _ 2
-¢ A d+6-A-d- 05 G A +5-A)
s,add s,add s s — _b‘ s,add s,add S S

MaremaTtuyne O4iKyBaHHS I'PAHUYHOTO 3TMHAJILHOIO MOMEHTY M, onxepKumo,

MiJICTAaBUBIIM B OTPUMAHUM BHILE CIPOIICHUA BUpPA3 MaTEMaTUYHI OYiIKYyBaHHS
NPUMHATUX BUIAJKOBUX apIyMEHTIB.
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Jlani Bu3Ha4aeMo KOe(ilieHTH AJIsl 3HaXOKEHHS CTaHJapTy TPAHUYHOTO 3THHA-
JBHOTO MOMEHTY TifcuieHoi Oanku V'ut — y BUTIIAI YACTKOBUX MOXIAHMUX (PyHKITT

ult - Mxl, y X )3a 3MIHHUMH Xq-e X
ult . 8M . D _ aMult . D — . D — . D :aMult.

s,add ' ST
b 86 b S BG s 60 s,add d Bd d ad ! b ab

Yuconi x 3HaUYCHHS KOE(IIIEHTIB OTPUMYEMO, TT1JICTABIISIIOYN B OTPUMaH1 BUIIE
BHpPAa3U MaTEeMAaTU4YHI O4iKyBaHHS BUMAJIKOBUX aAPTYMEHTIB.

CTaHI[apT rpaHI/IqHOFO 3I'MHAJIBHOTI'O MOMeHTy TYT BHU3HAYAETHCA K
2 2
(Db 'db) + (Ds 'ds) + (Ds,add 'ds,add \2

Mut:
" +(o, @) +(o, -d'F + (D, by

JInst OliHKKA HAIIAHOCTI 0aJOK OOYHUCIIOEMO XapaKTEPUCTUKY Oe3meku (1HIeKC
HAJIHHOCTI), IKa B JAHOMY BHUIIaJIKy Ma€ HACTYITHUM BUTJIS;
B _ My =My

ult

ne M, — po3paxyHKOBE 3HAUCHHS 30BHIIITHBOTO 3TMHAIIBHOTO MOMEHTY B OaJIIIi.
BcTaHoBieHHS OIIHKK HAAIMHOCTI 0ajJOK BUKOHAEMO 3a JOMOMOTOI0 (DyHKIIIT

Jarmaca @(P ):
Q(Y<0)=05-@(B).

AHaJIOT1YHO OYyJI0 PO3pOOJICHO JITOPUTM OIIHKK HAJAIMHOCTI Oajku, MiJCUICHOT
3aI11300€TOHHOIO 000MMOI0. SIK TTOKa3alld pe3yabTaTu JOCIHIKEHb, PO3IIISTHYTI BUIIE
THUTIY TJCUJICHHS 3HAYHO IM1IBUINYIOTh HAIIHHICTh MPOEKTOBAHUX OAJIOK.

YK 629.4.027.23

MOJIEJIMPOBAHUE ITAPAMETPOB DKHUIIAKHONU YACTH
HOABUXKXHOI'O COCTABA

MODELING OF THE PARAMETERS OF THE CREW PART OF THE
ROLLING STOCK

0-p mexH. nayk @anenoviu A.IL., kano. mexu. nayk Bonooapey H.B.,

Buxonens U.P., kano. mexn. nayx 'amuenko B.A.}
Vrpaunckuii cocyoapcmeennulil yHuepcumen sHeeesHo00po#CHO20 mpancnopma (2. Xapvkos),
Tocyoapemeennbiii sxonomuko-mexuono2udeckuil yuusepcumem mpancnopma (2.Kues)

A.P. Falendysh, Dr. Sci. Eng., N.V. Voladarets, PhD (Tech.),

I.R. Vykhopen', V.A. Gatchenko! PhD (Tech.)
Ukrainian State University of Railway Transport (Kharkov),
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CKopocCTh JIBMXEHHSI TOJABHXKHOTO COCTaBa IMOCTOSIHHO Bo3pacTaer. B cBs3u C
3TUM U U3MEHSIOTCS HArPy3KH, KOTOPBIE AEHUCTBYIOT HA BJIEMEHTHI €r0 SKHUITAKHOU
yactu. OcTaTouHasi MPOYHOCTH 3JIEMEHTOB TPAHCIOPTHOIO CPEACTBA OIpEesieT
0€30TmacHyI0 €ro HKCILTyaTaIuIo.
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