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B'BbPXY IIPABOMEPHOCTTA HA METOIUTE C
JIUPEPEHIIMAJIHA U IUSPEPEHUHU METOIU 3A
V3CJIEIBAHE HA YCTOUYUBOCTTA HA
BE3HACTABOB PEJICOB II'bT

ATAHAC CMHUJIAHOB, UIBETAH MUTPOB

Amanac Cumuasnoe, Lleeman Mumpos. O IPABOMEPHOCTH METOJOB C OHU-
SEPEHIHAAJNIBHBIMHA U IN®EPEHYHBIMHU YPABHEHUAMU AJA UCCIIEOO-
BAHUA BEBHACTABHOI'O PEJIBCOBOI'O ITYTH. 3anaua uccnenoBaHusa ycToHYM-
1'0CTU PeNbCOBOro NYTH CyUleCTBYeT oueHb nasHo. H3ssecTunl Gosnee 100 TeopeTuueckHx
MeTonoB. B paboTe NpoBOAMTCA CPaBHEHHME MEXAY AMPEPEHUMANHLIMU U AU PEeDEHUHBIMHU
MeTOoAaMH.

Atanas Smilijanow, Zvetan Mitrov. ON THE CORRECTNESS OF DIFFERENTIAL AND
DIFFERENCE METHODS FOR ANALYSIS OF THE STABILITY OF CONTINUOUS RAIL
WAYS. The problem of the rail ways stability exists for a long time and there are about 100
theoretical methods to solve it. In this paper the connection between differential and difference
methods is discussed.

3azavaTa 3a M3CjA¢IBaHe Ha YCTOMYMBOCTTa Ha Oe3HACTaBOBHA PENCOB
II'bT € M3BECTHA OTAABHA B XKEJe30['bTHATA NMpakKTUKa. (Cb3AaleHHTE MeTOoau
3a peIIaBaHETO M Ce OCHOBAaBaT Ha Pa3AMYHU M3XOAHM NpemniocTraBku. ToBa
npefonpeneisa roJiAMOTO pa3Hoob6pa3ve OT (QU3MYECKM NMOCTAHOBKHA M MeXa-
HoMaTeMaTHdeckn molesm [1]. Tosemuar Gpoit chmecTByBamm MeToaM 3a
TeoneTHUHO pemeHue — Haja 100, no3posABa Aa Ce MpPaBH CBHIOCTABUTEIHO
M3cie[BaHe C Lel KIaCUOUKALMA U [IPOTHO3MpaHe Ha HANPABJIEHUATA, B KOM-
TO GM MOIJIO Aa Ce 0YaKBa I0ABa Ha HOBM TEOPETHYHM Mogenw [1].

Cpen HaMepuauTe NPUOKEHUE B NpaKTUKaTa ocobeH uHTepec MpeaAcTa-
BJISIBAT METOAUTE, CBEXKIAIM (U3MYECKATa NMOCTAHOBKAa Ha 3ajadvaTa IO 3a-



MeHAHe Ha peJjiCOTpaBepcoBaTa CKapa ¢ GeakpaitHo aAbabr npbT (3aMecTBallia
rpena). XapakTepHOTO €, Ye M3XOAHMTE MPEANOCTABKMA NPEANoJaraT Mpy eX-
HaKBM HATOBApPBAaHWA C peallHuA caydalt 3aMecTBamaTa rpesia Aa XaBa C’bIIMTE
JePopMalmi (3aPbPTaHNA M MPEMECTBAHMA), KAKTO M M3CjeABaHATa pPeJICOT-
pasepcopa pemeTka. O6nKHOBEHO B3aMMOAEHCTBUETO MEXIY PeJCHUTe U TPa-
BEPCHUTE C€ OTUYMTAa 4Ype3 CHIPOTHUBIEHMETO CPelly B3aMMHOTO 3aBDbpTaHe Ha
TpaBepcaTa CIPAMO pejicaTa B-AajeH Bb3ejl. Ilpu ToBa MoMeHTHTE BBB Bb3-
AMTe Ce MPHEMAT 32 NPONMOPHMOHAJHM Ha 3aB'bPTaHETO, a AelcTBUETO UM (BB
B'b3JIATE) Ce pPasNpenciia o UANATa. IbJPKMHA Ha IPUETATa 3aMeCTBaIla rpela
(121, [31, [4]  xp.). .

Tunmyen m MHOTO TMONYJAAPEH NMpeACTaBHUTE N € MOJLeaAbT, pa3dpaboren or
JleBu [5]. Cexxknma ce mo pellenMe Ha audpepeHNMaHO ypaBHEeHHME OT THUIIA

(1) vV + Ay +Cy=0

C TPaHMYHH YCJIOBUA cbriacHo (2):

¥(0)=0; y()=0,
@ y'(0)=0; y"()=0.

HfKoM MO-HOBM M3C/IeIBaHUA OCIOPBAT KOPEKTHOCTTa Ha (U3MYECKATa
[OCTaHOBKa, BoAella 0 MaTeMAaTUYECKU MOJENM OT THNa Ha ypasBHenus (1) u
(2). M3BecTnn ca MoJenu, KOWTO MOA3BAT PA3NUYEH M0 CIAOKHOCT MATEMATH-
YeCKM alapaT 3a OTHMTAHE PAMKOBMAHOTO AECTBME Ha PeJICOTPABEPCOBATa
CKapa M PeaKTHBHOTO Bb3XelicTBue Ha GajacToBoTo Jerno. Tunuuen B ToBa
oTHomenme e paspaborennar B BIXK Meron [6]. Toii oTAaBa M3KIMOUNTENHO
roJiAMo 3HaYeHUe Ha U3XOIHWUTE NPEANOCTABKMA C OTJIe[ MAKCHMAJHO Bb3MOXK-
HO ,I[OGHH)K&B&HC_ Ha MeXaHoOMaTeMaTHUYEeCKHA Mohe)l N0 pealiHaTa dmanecxa.
3afava. Te3u 0CHOBHM MpEANIOCTABKH Ca:

— KeNEe3HUAT BT Ce pasriexia KaTo Ge3kpaiiHo Abara paMka ¢ aedop-
MMpPYEMHM B'b3/M, MOJOXKEHa B eJacTM4YHa cpefa. CuauTe oT Tasm cpexa ce
NpeAaBaT BbPXY PAMKaTa CaMoO Ype3 TPaBepPCHTE;

— BCAIKa TPaBepca NMpH Or'bBaHETO CH Ceé TPeTHpa KaTo rpefa BBPXY
€JIACTHYHA OCHOBA;

— OpW HallpeyHUTe NPEeMeCTBaHUA Ha CKapaTa CHIMTe oT GallacTOBOTO
JIErJI0 Ce MPHUEMAT KAaTO C'bCPENIOTOYEHU BbPXY YesaTa Ha TPABEPCHTE,;

— eJIACTMYHATa CHUCTEMA, C KOATO Ce 3aMeHA I'bTAT M I'bPBOHAYAJHO €
NOAJIOKEHa CaMO Ha AeHCTBHETO Ha HAJJIBHKHUTE HATUCKOBM CHIM B PEJICUTE,
ce pasriexza B PaBHOBeCHe NPHU TaKoBa AepOPMMPAHO CCTOAHME, KOETO Ce
OTAMYaBa OT N'bPBOHAYAJIHOTO C HaJW4Me Ha Ge3kpaiiHo Majku dedopMaimu
OT HOB BHUZ;

— CHJINTe, Bb3AEHCTBALIM Ha PeJICOTPaBepcoBaTa CKapa, Ce Bb3IpueMaT
Mo cxemaTa Ha ¢Mr. 1, a pa3pesHMTe yCHIMA, MOAAbPNKAIIM CHCTEMATa B
paBHOBecHe — IO CXeMaTa Ha ¢ur. 2.

Ot ycnopuara 3a:

-— B3aMMHOTO 3aBbpTaHe MEXKIY PeJNCcoBUA MBT m — 1,m u TpaBepcaTa
m, m;

— B3aMMHOTO 3aB'bpTaHe MeXJy PeJICOBUA MbT m — l,m u TpaBepcara
m-—1 m-1; ‘
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— paBHOBecHe Ha MOMEHTHTE B'bB B'b3eJ m;

— paBHOBeCHMe Ha HAIIpeYHUTE CHJM BLB Bb3ej m;
Ce U3BEeXAa MATEMATHUECKUAT MO e Ha pa3BUTHA B [6] meTon. Toii ce cBexxaa
0 CHCTeMaTa OT HM({EepEeHYHM YpaBHEHMUA

foMm-1+ fiMm + foMpmy1 + Y1 — Y1 =0
Mpoy — Mpp1 + goY¥m—1— 1¥m + QOYm+1 =0,

3) |

KBIETO.

v —sinv
fo = kfv(l—cosv);
£ = £V(2k;'p —1)siny — 2(kipr® + 1) cosv + 2
= ipV2(1 — cosv) ’
_ v(l—cosv)
o = kfsinv
G = v(2vt, — %g)(l + cosv) + B€sinv
r = ;

kéip 12 sinv

M,, — MOMEHTBT B ceueHWe m Ha CKapaTa;
Y, — npeMecTrBaHe B ceueHMe m Ha CKapaTa;

_ Epl,
B = =
2

2 oo FE
EPIP

Ep, Ip, Exp, Iyp — MoaymH Ha eaCTUYHOCT M MHEPLIMOHEH MOMEHT Ha pell-
caTa M TpaBepcaTa CHPAMO BePTMKaJHATa OC;

K,
Binp

K= + ﬁ;

7 — B3aMMHOTO 3aB’bPTaHe MEXAY peJjicaTa M TpaBepcaTa, MIPUYUHEHO OT
MOMEHT, YHUCJEHO paBE€H Ha C€INHMHHIA H ,neﬁc*rBa,m B CKapaTa Ha MACTOTO Ha
CB'bP3BaHETO Ha peJicaTa C TPABEPCATa;

s ETPITP .
1T]) e .......e_T.;—’
Kl = - — (shwfyp, — sinwly ch®w? + cos? wf) [(shwlyp — sinwf;r
lrp P p P P

X (shwlchwl — sinwf coswf) + (chwéyp — cos wlTp)(chszTp + cos? wlrp)] = :

C -
4ETPITP ’

W =






