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OcCHOBbI NOCTPOEHUS
Yy4aCTKOBOU CUCTEMbI
TeKyuw,ero cogepxaHuma nytm

AnTOH BbICTPOB
Anton V. BYSTROV

Kapnywenrxo Huxoaati Heanoeuu — doxmop
MexXHU4ecKux HayK, npogeccop kageopvl nymu u
nymegoeo xozsiicmea Cubupcko2o 20cydapcmeeHHo2o
yHuusepcumema nymeii coobujernus (CIYVIIC),
Hosocubupck, Poccus.

boicmpoe Anmon Buxmoposuu — npenodasamens
Kaghedpol nymu u nymegoeo xossiicmea Cubupckozo
20cydapcmeenHHo20 yHueepcumema nymeii coooujeHus
(CI'YIIC), Hosocubupck, Poccus.

Hukonain KAPMYLWEHKO
Nikolai . KARPUSHCHENKO

LIEJISIX COBEPILEHCTBOBAHMSI OpraHu-
3alMU TEKYIIETO COIepKaHUS ITyTH,
obecrreueH1s 0€30I1acHOTO IBKEHUS

of Track Current Maintenance 1037108 1 pecypcocoepexeHust ¢ 1 ssHBaps
(TEKCT CTaTby Ha aHI. 3. — 2014 roma BBeneHo B aeiictue «[lonoxenue

English text of the article — p. 172) 00 Y4aCTKOBOIi CUCTeMe TEKYILIEro coxepxa-

Hust yTh» [ 1], a HakanyHe 2016 roma yTBepK-

Texywee cogepxaHue nyTtu rno ceoesi  nieno «Ilonoxenne o cucreMe BeIeHUsI TTyTe-

CYLUHOCTHU NMPOTUBOCTOUT INPOLECCY  poro xossiictBa OAO «Poccuiickiie Kene3Hble
HenpepbIBHOro HAKOMIEHNS OCTATOYHbIX 11001y, (7],

aegdopmaynii n TpebyetT MO6GUIILHOIoO TTepexol Ha YIACTKOBYIO CHCTEMY TIPSy~

KOHTpPOJIs1, MPpogeccnoHasbHON
rOTOBHOCTMU. I'losromy YucJ/IeHHOCTb CMaTpuMBaJI MOBBIIICHUE YPOBHSA ITNITAaHUPOBA-

pabouyeii cunbl, opraHn3auymns tpyga HUAY PAllMOHATIBHOTO PaClpe/Ie/ICHU peCcyp-

JI0JKHbI COOTBETCTBOBATh 3a4aHHbIM  COB, yJIydllleHUE HaIEXXHOCTU pabOThI 00CITy-

3agaqam v yCJIOBUSIM.  XXMBAIOIIIETO TIepcoHaja, pasaeieHue (pyHK-

BHepapeHmne y4acTKOBOW CUCTEMbI  11y1ji KOHTDOJIS! 1 CONEPKAHMUSI ITYTH, CHUXKEHHE

BE/AEHWsl MyTeBOro XO3a/CTBA, HOBBIX 1 vaTa|MOHHBIX 3TPAT.
TEeXHOJ1I0rnii, aBTOMaTU3NpPOBAHHbIX
KOMIM/1eKCOB MyTeBbIX MaLUUH
BbIHY)XAaIOT K nepecmorg; HOpMaTuBOB NJAHUPOBAH ‘f.' ETPYAA

TEeXHUYEeCKOro obcnyxuBaHusi N 3APABOTHOW NJATbI

nyru, JiydLueMy ncriosib30BaHuUIo OCHOBHBIMU IIoKasarejIAIMM1, XapaKTepu-

NPonN3BOACTBEHHbIX PECYPCOB.  3YIOIIMMU TPYAOBbIE PECYPCHI, SIBJISIIOTCS:
— CpeIHeCIICOYHAs YMCICHHOCTh paboT-

HUKOB;

Basics of Building a Sectional System

Knioyesbie cnosa: xesnes+Has Aopora, — cpeaHeMecsYHast 3apaboTHAS TIIATa;
TeKyLLee CoAepXaHue nyTu, y4acTkoBasi JATpATSL HA OILIATY TPYAR, & TAKKE (O
cucTema, OpraHu3aLMoHHas CTPYKTYpa, p Ty TPY/14, 8 TakoK A

JNCIIEHHOCTH MOHTEPOB MyTy,  OTUIATBI TPY/a CITUCOUHOTO COCTaBa;

1 — MPOM3BOIUTEIILHOCTD TPY/IA.
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YucneHHOCTh pAOOTHUKOB OINPEAEISIETCS
B 3aBUCUMOCTHU OT KOHCTPYKIIMU MyTH, TIPU-
BEIEHHOU TPYy30HAMPSIXKEHHOCTU JIMHUU,
CKOpOCTEeIl NBUXEHUS, SKCIUTyaTallMOHHBIX
YCJIOBUI U TPUMEHSIEMBIX MYTEBbIX MAIlVH.

Ilratr nucTaHUMU TYTU OEAUTCS Ha MSTh
OCHOBHBIX TPOU3BOICTBEHHBIX IPYTIIT:

— MOHTEDBI MYTH;

— Opuraaupsl (0CBOOOXKAEHHBIE) IO TEKY-
1LIEMY COJIEPXKAHUIO U PEMOHTY ITyTU U UCKYC-
CTBEHHBIX COOPY>XKEHUIA;

— onepaTophbl 1e(HEeKTOCKOIHBIX TEJEXKEK;

— JIeXypHBIE TI0 Mepee3aam;

— Mpoyre KaTeropuu pabOTHUKOB.

PACHET YNCJIEHHOCTHU
MOHTEPOB NYTU

Takoit pacu€r OCyIeCTBISIETCSI HA OCHO-
Baauu npukaza OAO «PXKJ» or 09.07.2009
roma Ne 136 «O Mepax Mo yaydIIeHUIo TeKy-
1LIETO COEPXKAHUS XKETE3HOAOPOXKHOTO My TU»
[3] ¢ yaéToM BHECEHHBIX MI3MEHEHUIA.

OmnpeneneHue YNCIEHHOCTU MOHTEPOB
TyTU TIPOU3BOUTCS PA3AEIbHO IS TJIAaBHBIX,
CTAaHIIMOHHBIX MYTeil U CTPEJIOUHBIX TTEPEBO-
JIOB TI0 HOpMaM pacxoja paboueii CUTbl Kax-
JIOTO 00CITY>KMBAEMOT0 y4acTKa 1 TIOTIPaBOY -
HBIM KO3 bUITMEHTAM, C TIOMOIIIIO KOTOPBIX
yCTaHABJIMBAETCS YPOBEHb 3aTpaTr Tpyaa AJist
KOHKPETHOW KOHCTPYKIMU U KOHKPETHBIX
YCIIOBMIT 3KCITTyaTauu |3].

YucaeHHOCTh MOHTEPOB TiyTH Y 110 Te-
KYIIEMY COIEPXKaHUIO TJIABHBIX MyTei Orpe-
nensieTcst mo opmysie
Y =H<L*K, (1)
rne H — HopMa 3aTpat Tpyna; L — pa3BépHyTast
JUTMHA TTyTU (TJIABHOTO WJIX CTAHIIMOHHOTO);
K — nonpaBouHblii KO3 OUILMEHT, yCTaHOB-
JICHHBI! B 3aBUCUMOCTU OT KOHCTPYKIIUU
MyTH, 9KCIUTyaTallMOHHBIX YCJIOBUIA U JIp.

ITo TekyiiemMy conepXaHuIO0 CTPETOYHBIX
MEePeBOIOB YUCIEHHOCTh OTPENENsIeTCs 110
dbopmye
4,=H:N-K, 2)
rie N — KOJIMYECTBO CTPEIOUHBIX TIEPEBOIOB.

PacuétHast YncIeHHOCTh MOHTEPOB IMYTHU:

4,=4,+t49, 14 3)

c crp”

BennunHa cpeaHeB3BelIEHHOTO MOMpa-
BOYHOT0 K03(hhUIIMEHTa Ha YCITOBHS 9KCILUTya-
TallUd PACCUYMTHIBAETCS B COOTBETCTBUU
C HOpMAaTHUBaMU 1O hopmyIie

K. 3 LK, -1,0)

obur

+1,0, 4)
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rae 2L — cymMapHas pasBepHyTas JJIMHA
y4yacTKa ¢ MHAWMBUAYAJTbHBIMU SKCILTyaTal-
OHHBIMM YCJIIOBUSIMU, KM (KOIUYEeCTBO N
CTPEJIOYHBIX TIEPEBOIOB, IITYK);

K, — BenmumHa monpaBoyHOro Kos3pdu-
IIMEHTa JJI y9acTKa ¢ WHAMBUAYaTbHBIMU
9KCIUTyaTallMOHHBIMU YCIIOBUSIMH;

L ;. — 001ast pa3BEpHyTast [IVIMHA yIacTKa
(oO11ee KOMMYeCTBO CTPEOYHBIX TEPEBOIOB).

[Tpu mpuMeHeHUM KOMILIeKCca WU OT-
NIEJTbHBIX MYTEBBIX MAIIMH YUCIEHHOCTH
MOHTEPOB ITyTH CHUKAETCSI.

MeTonuyecKuit TOIXO, IIPUHSITHII B Cy-
IECTBYIOIINX HOPMAaTUBHBIX JOKYMEHTAX,
IPpU KOTOPOM OCOOEHHOCTH KOHCTPYKIIMU
IyTU U YCJIOBUI IKCIUTyaTallMy Ha KOHKPET-
HBIX KUJIOMETpaxX YIUTHIBAIOTCS HE YMHOXKE-
HUEM HOPM 3aTpar TpyJda Ha IOMpaBOYHbBIE
KO2(DULIMEHTHI, a ONPenesIsiioTCsI YMHOXe-
HUEM YMCIIEHHOCTH MOHTEPOB ITyTH, PaCCUM-
TaHHYIO 10 CPETHUM HOpMaM, Ha CpeTHEeB3Be-
IEeHHBIH KO2(PPUIIMEHT, HETb3s] CUUTATh
YIOBJIETBOPUTEIbHBIM.

ITpu pacuéte obiero koaduiimeHra Ha
YCIOBMSI SKCIUTyaTalluy TIaBHbIX myTeit (K )
10 JeHCTBYIOIMM HOpMaTHBaM HEOOXOIUMO
YUUTHIBATh TO, YTO MPU HEBBITIOJTHEHUH JTIO-
0oro BMIa PeMOHTA ITyTHU W BCEX TOCIIEAYIO-
IIIMX, HOPMBI 3aTpaT Tpy/a YBeJINIMBAIOTCS Ha
cooTBeTCcTByloIIMEe KoadbduuueHtol. [Tpu
9TOM TIPE/IIT0JIaraeTcsl, YTO BHITTOTHEHNE BCEX
TPOMEXXYTOUHBIX PEMOHTOB T10 X0y KU3HEH-
HOTO IIMKJIa MyTeBOW KOHCTPYKIIMU 00si3a-
TeabHO. OJTHAKO MPOMEXYTOUHBIE PEMOHTBI
Ha3zHAyaloTCs UCXOsT U3 (haKTUIECKOTO CO-
CTOSTHUSI TTYTH.

Takoii TToaX0 HEKOPPEKTEH C MO3ULINHU
MaTeMaTU4eCKOM JIOTUKU 1 HETIpPUEeMJIEM TTPU
YYaCTKOBOW CHCTEMeE BEeIEHMS TTyTeBOTO XO-
3S11CTBA, TOCKOJIbKY HE TT03BOJISIET pacIipe/ie-
JINTh KOHTUHTEHT MOHTEPOB MYTH IO JJTUHE
yJacTKa B COOTBETCTBUU C (haKTUUECKOU
TPYIOEMKOCTBIO PEMOHTHO-ITyTEBBIX PA0OT.

Oco6eHHO 0oJblIe BO3PAXKEHUS BbI3bI-
BalOT HOPMAaTHUBBI 3aTpaT TPy/a Ha comepka-
HUE NMPUEMO-OTIIPABOYHBIX U CTAHIIMOHHBIX
myTeid. 3aBUCAT OHU TOJIKO OT TUTIA PEJIbCOB
U poja wmmnait. [Ipruyém HOpMaTUB Ha comep-
JKaHWe TTPUEMO-OTIIPABOYHBIX MTYTEl TOJBKO
Ha 3,5 % Goiblile 110 CPAaBHEHUIO CO CTAHLIM-
OHHBIMM U TIPOYMMH ITyTSIMU.

HopMmatuBbl Ha cofiepskaHie CTPETOYHBIX
MEePEeBOIOB HA TJIaBHBIX ITYTSX 3aBUCIT OT
IPY30HANPSIKEHHOCTA, HO HE 3aBUCST OT
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MIPOIYIIEHHOTO TOHHaXa. JIJIsT CTPEeIOUHBIX
IepeBOIOB Ha ITPUEMO-OTIIPABOYHBIX U TTPO-
YUX CTAHIIMOHHBIX ITyTSIX YCTAHOBJICH OO
HOpPMAaTHB, HE NMEIOIIMIT OTHOIIEHUS K KJIac-
Cy Y TPY30HANPSKEHHOCTH ITyTEH.

Mexxay TeM, B COOTBETCTBUU C «MeToauKoi
KaaccuduKkauyuu 1 crieuyaam3alnii Xeae3Ho-
JIOPOXKHBIX JIMHWI», YTBEPKIEHHOM pacITopsi-
xeHneM OAO «P2KJI» ot 23.12.2015 rona,
MMPUEMO-OTIIPABOYHbBIC ITyTH, TIpeIHA3HAYCH-
HbIe 17151 0€30CTAHOBOYHOTO MPOITyCKa MOE3/10B,
OTHOCSTCS K 3 KJIacCy, a He MpeIHa3HaYeHHbIE —
K 4 xmaccy. OcTajbHbIe CTAHIIMOHHEIE, TTOb-
e3IHBIe 1 ITpoure IyTH — K 5 Kitaccy [4].

Knacc cTpenouHoro nepesoaa onpenesi-
€TCsl o OOJIbIIEMY U3 KJIACCOB COEIMHSIEMBbIX
MyTEN.

B cBsI31 ¢ 3TUM CYIIIECTBYIOIINIT METOI-
YeCKU IOAXO0/ K ONIpeAeIeHUIO 3aTpaT Tpya
1 MaTepuaJloB Ha TeKyllee COAepKaHUE Ke-
JIE3HOZOPOXHOTO MyTH U POpMHUPOBAHME
KOHTMHI€HTa MOHTEPOB IyTU HEOOXOAUMO
ObLIO UBMEHUTb.

O0ocHOBaHME HOPM pacxojia MaTepuasioB
Ha TeKyllee CoaepKaHKe XKeJIe3HOJOPOXKHOTO
ITyTH, TIOITPABOYHBIX KO3(M(PUIIMESHTOB K HOP-
MaM IO TpeajiaracMoil MEeTOINKEe BeOETCS
B 3aBUCUMMOCTHU OT KJjacca, 0CoOOeHHOCTel
KOHCTPYKIIMU YT, HapaOOTaHHOTO TOHHA-
Ka, TIaHa 1 TTpOGUJIS ITyTH U IPYTUX SKCITIya-
TallMOHHBIX YCIOBUIA [5].

STAJNTOHHbLIE KWJIOMETPbI

7151 omipeneieHust 3aTpar TpyJaa Ha TeKy-
1ee cofepXaHue IMyTU B Ka4eCTBE TUIIOBBIX
KOHCTPYKIIUIA €ro BEPXHEro CTPOCHUS IIPU-
HUMAIOTCS UMEIOIINE JOCTaTOUHOE PacTIpo-
CTpaHEHUE U He TPeOYIOINe YCUIEHUS U 10-
MOJIHUTEJBHBIX PACXOA0B. B CBS3U ¢ 3TUM
BBOIMTCS IOHSITUE TAJOHHOIO KUJIOMETPA
IyTH U CTPEJIOYHOTO TepeBoa.

DTaJOHHBIA KMIOMETP /151 0€CCTHIKOBOIO
MYTU: PeJbChl TUMA P-65 HeorpaHMYEHHOM
JUIMHBI, ILITIAJIbI 3Ke1€300€ TOHHBIE, CKPETLIE-
Hug tuna Kb, Gamnact mebEHOUHbINH 0e3
pa3nenuTeIbHOTO CJIOS; Y9aCTOK IMyTH,
000pyIOBaHHbII aBTOOJOKUPOBKOI, pacro-
JIOXKEHHBI Ha IJIOLIAAKAX U YKJIOHAX He
Kpyue 8 %o, B IPSIMBIX WJIX KPUBBIX PAIHY-
coM Gosee 800 M; rpy3oHANpPSIKEHHOCTD
26—50 MJTH T * KM OPYTTO/KM B T'OJI; TPOTTYLICH-
HBI ToHHaXK 201—400 MITH T OpYTTO; CKOPOCTH
IBIKeHMS Tmoe3noB 101—120 xm/9 — o
maccaxkupckux, 81—90 km/9 — 117151 Tpy30BBIX.
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DTaNOHHBI KUJIOMETP IS 3B€HbeBOTO
MyTH: peTbChl TUITA P-65 mnHOM 25 M, 11rma-
JIBl IepeBsSHHBIE, cKperuieHus tuna 0,
Oasnact mebEHOUHBIN 0e3 pa3aeIuTeIbHO-
ro cJ0s; y4yacTOK MyTu, 000pyITOBaHHBII
aBTOOJOKUPOBKOW, PacHoOJOXEHHBI Ha
IJIOIIAAKAX U YKJIOHAX He Kpy4de 8 %o, B TIpsi-
MBIX WIN KPUBBIX paguycom 0osee 800 wm;
IPY30HANPSIKEHHOCTh 26—50 MJIH T * KM
OpYTTO/KM B TOJ; TIPOITYIIEHHBI TOHHAX
201—400 MJTH T OpYTTO; CKOPOCTH ABIKECHHUST
moe3noB 101—120 xm/9 — mist maccaxup-
ckux, 81—90 KM/4 — 1J1 TPY30BBIX.

DTaJIOHHBIH CTPEIOYHBIN TIEPEeBOJI; OOBIK-
HOBEHHBIN, LIEHTpaJIN30BaHHbIN Tuma P65,
mapku 1/11 unu 1/9 co cOopHOI KpecTOBU-
HOM, JiexKallluii Ha IJIaBHOM ITyTH, XKeJie300e-
TOHHBIX OPYChsIX, NIEOEHOUHOM OalacTe;
IPY30HATPSIKEHHOCTh ITyTH 26—50 MITH T * KM
OpYyTTO/KM B TOJI; CKOPOCTH JABVKEHUSI ITOE3-
moB 101—120 kM/9 — 1y MaccakMpPCKUX,
81—90 KM/4 — [JI5T TPY30OBBIX.

NEPEYEHb, OBbEMbI PABOT
U 3ATPATbI TPYOA

BbazoBebiit mepedyeHb paboOT MO TEKyIIEMY
colepXaHUio O0ECCTHIKOBOTO, 3BEHBEBOTO
MyTU U CTPEJIOYHBIX TEePEeBOMIOB CleJlaH Ha
OCHOBE aHAJIN3a HOPMATUBHBIX JOKYMEHTOB
W CTATUCTUYECKUX JAHHBIX C TUCTAHIUI
MyTU TATU TUPEKIUI MHPPACTPYKTYPHI
(MockoBckoii, OxTsa6pbcKoii, KyitObimies-
ckoit, [TpuBomkckoii, 3amagHo-Cubnpckoii)
1o (haKTUYECKHU BHIMOJTHEHHBIM O0OBEMAM 3a
2014 rog.

Just 6ecCTBIKOBOW KOHCTPYKIUU MYTHU
nepevYeHb paboT comepKUT 88 HaMEHOBAaHUIA,
JUTst 3BeHbeBOM — 90 1 coepkaHus CTpeoy-
HOTO repeBoaa — 76.

O0OBEMBI pabOoT, TSI KOTOPBIX B HOPMATUB-
HBIX TOKYMEHTAaX UMEIOTCS YKa3aHUs O TIEpUO-
JUYHOCTHU WX BBITIOJIHEHUS, OTIPEACIISITUCH
YMHOXEHUEM KOJUYEeCTBA U3MEpUTesei,
VMEIOLINXCS Ha | KM TTyTH, Ha TIEPUOANYHOCTD
BeImoTHeHUsI. OOBEMBI OCTAJIBHBIX padOT —
CTAaTUCTUYECKON 00pabOTKON cOOpaHHBIX
JAHHBIX.

Bo Bcex cityuasix 3aTpathl Tpy/ia — pe3yiib-
TaT YMHOXEHUSI 00bEMa paboOT HAa HOPMY
BPEMEHU C YUETOM Pa3MEPHOCTU U3MEpUTE-
JIeH.

Bce paboThl, BBITIONHSIEMbIE TTPU TEKYILEM
conepXaHuu OECCTHIKOBOTO TTYTH, pacripesie-
JIEHBI CJIEAYIONIMM 00pa30M: TIO PEryTUpPOBKe
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BeccTbikoBast 3BeHbeBast CTpesiouHbIe TepeBO/IbI
Ha XeJ1e300eTOHHOM
OCHOBaHUU
PerynupoBka reomeTpun 202 308 47
PpeJIbCOBOW KOJIEN
3amena anementoB BCI1T 98 199 80
TlnaHoBbIe pabOTHI 154 91 109
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OT 00BEMa MepeBO30K
Htoro 481 633 330
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reoOMeTpUU PEIbCOBOI Koslen — 9 HauMeHOoBa-
HMIA; TTO 3aMeHE 2JIEMEHTOB BEPXHETO CTPOSHUS
nyTy — 24; njaaHoBble padoThl — 22, pabOThI,
He3aBUCSILIME OT 00bEMa MepeBo3oK — 33 Ha-
“MeHOoBaHus. B mocneaHeM pasneie — 3TO
orepaluu, CBsI3aHHbIE C COJePXKaHUEM 3eMJISI-
HOTO TIOJIOTHA, MepPee3a0B, MajbIX BOIOIPO-
IYCKHBIX COOPYKEHUI, CUTHAIbHBIX 3HAKOB.

CBOIHBIE TJaHHBIE O COOTHOLIIEHWHM 3aTpaT
TpyZa Ha TeKylllee COoIepKaHUe STAJTOHHBIX
KUJIOMETPOB TMYTH U CTPEJIOYHBIX TTEPEBOIOB
npuBeAeHbI B Tadauie 1. AHaIU3 TaHHBIX 3TOM
TaOJIMIIBI TTOKA3bIBAET, YTO 3aTpaThl TpyJda Ha
1 KM 3BEHbEBOTO IYTH B 3TAJIOHHBIX YCJIOBUSIX
B 1,32 pa3za 60Jibl11e 6eCCTHIKOBOTO, a coepka-
HME OTHOTO CTPEJIOYHOTO IePeBOIa COCTABIIS -
eT 68,6 % ot comepkaHust 1 KM GECCTHIKOBOTO
myty. HanboJibime 3aTpathbl Tpyaa MpUXOIsT-
Csl Ha PeryJuMpoOBKY T€OMETPUU PeIbCOBOM
Kojien — 42—49 % cyMMapHBIX 3aTpaT Ha CO-
nepxaHue nytTy u 14 % — Ha comepxaHue
CTPEJIOYHBIX MIEPEBOIOB.

3aTpaThl Tpy/a Ha BBIMOJIHEHUE paboT, He
3aBUCSIIUX OT 00BEMA TTEPEBO30K, HE TTPEBbI-
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maroT 6 % cyMMapHbIX 3aTpaT Ha coaepKaHue
JIMHEWHBIX KOHCTPYKLMIA ITyTH 1 28 % Ha co-
Jiep>kaHue CTPEeJIOYHBIX IepeBOIO0B. B rocnen-
HeM cjiydae 3HauMTeNIbHBIe 3aTpathl (23 %)
MPUXOISITCSl Ha 00pLOY CO CHEroM isl odecre-
YeHUs1 0e30TKa3HOCTH CTPEJIOYHBIX IIEPEBOIOB
B 3uMHee BpeMsl. Ha yJyacTkax 6ecCThIKOBOTO
iyt 32,4 % 3aTpar Tpyaa MmajaeT Ha UCIpaB-
JIEHUE ITPOCAIOK U TIEPEKOCOB ITyTH MOAOMBKOI
LLITTAJT 3JIEKTPOLINATONOAOOHKAMU U YKJIaAKOMH
pPeryJMpoBOYHBIX Mpokianok. Ha ydacTkax
3BEHBEBOTO MYTU C JIEPEBIHHBIMU ILITTaJIaMU
27 % 3aTpart Tpyma yXOIUT Ha Te e LeJTH (oI~
OMBKa IITIaJl 2JIEKTPOIIATONOA00KAMM,
MaxOBBIMU MOA00KMKAMM U YKJIaIKa KApTOUeK),
a20,5 % — Ha cMeHy IepeBSHHBIX IIITIaJl.

JIns1 yCIoBUIA 3KCIUTyaTalluy, OTIIMIHBIX
OT 3TAJIOHHBIX, 3aTPAThI TPY/Ia ONPEAEISIUCH
C MCTIOJIb30BAaHUEM TeX Xe MepeuyHeil pador,
HO MPU JIPYTUX MHTEPBAIAX TPY30HAMPSIKEH-
HOCTH M MPOITYIIIEHHOTO TOHHaXa.

Ipadyku 3aBMCHMOCTH 3aTpaT TPy/Ia OT ITPO-
IyIIEHHOTO TOHHAXa NpYBeAeHbI Ha puc. 1. 13
rpadUKOB CJISIYET, YTO TEMIT HapacTaHUs 3aTpar
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Tpy/a 1o Mepe HapaOOTKU TOHHAXa ITPU 00eHX
KOHCTPYKILIMSIX ONIMHAKOBBIN, 2 BEJIMUMHA 3aTPaT
Ha 6eCcCThIKOBOM ITyTH B 1,32 pa3za MeHble. 3a-
BHCUMOCTb 3aTpaT Tpy/ia OT TPY30HAIPSKEHHO-
cTH (pUC. 2) HOCUT TAaKOi1 Xe XapaKTep.

HOPMbI SATPAT TPYOA
PABOTHUKOB

YuursiBast TOT (pakT, YTO HOPMATUBHAS
HapaboTKa MOHTEPOB ImyTu B 2014 romy cocra-
Bujaa 1970 yacos, nepeitném ot 3aTpaT Tpyaa
B 4YeJI. * 4yac/ToJ K HOpMaM YeJl. /TO/I.

Ha ocHOBe moy4eHHBIX JaHHBIX C IO-
MOIIIBIO PETPECCMOHHOTO aHaIu3a HallIeHbI
YpaBHEHUs 3aBMCUMOCTE HOPM 3aTpar
Tpyna (4ej./Tom) st pabOTHUKOB, 3aHSITHIX
Ha TEKYIIEM COIEepKaHUU MYTH, OT TPy30-
HAIPSKEHHOCTH U TIPOMYIIEHHOTO TOHHA-
xa [5]:

a) OeCCTBIKOBOTO IYyTU

H, = 0,055+2,7+107°T+2,2+ 10T, (5)
0) 3BEHbEBOIO MYTU

H,=0,136+3,0-10°T+2,2+ 10T; 6)
B) CTPEJIOYHBIX ITIEPEBOIOB

H_=0,1+1,0-107°T+2,2+ 10T, (7)

rae I’ — rpy3oHanpskKEHHOCTD yYacTKa MyTH,
MJIH T * KM OpyTTO/KM B roa; T — HapaboTaH-
HBII TOHHAX, MJIH T OpPYTTO.
Koppektupytoiue koah@UIMeHThl ycTa-
HOBJIEHBI C Y9ETOM HOPMATUBHBIX JOKYMEHTOB,
(bakTMUECKMX 3aTpaT TpyIa M aHKETHOTO OTPO-
ca 9KCITEPTOB — JOPOKHBIX MACTEPOB U 3aMe-
CTUTEJIC HaYaJIbHUKOB JMCTAHIIMM, a TaKXKe
BJIMSTHUSI KOHCTPYKTUBHBIX OCOOEHHOCTEM
0ECCTBIKOBOTO, 3BEHBEBOTO ITyTU W CTPEIOY-
HBIX TIEPEBOIOB HA HOPMBI 3aTpar Tpyaa. st
0eCCTBIKOBOTO ITyTH TAKME OCOOEHHOCTU — 3TO
TpeX/Ie BCETro IUTMHA TIIeTeil, KOHCTPYKIIMS
CKpEIUICHUH, HaJIMuue WIA OTCYTCTBUE IO~
0a/UTaCTHOTO Pa3/IEIUTETHLHOTO CJIOST U aBTO-
0s10KMpOBKU. JIJIsi 3BEHBEBOTO MYTU — PO/
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mman v 6amnacta. sl cTpeoYHbBIX MepeBo-
JIOB — THUII PEJIbCOB, Mapka U KOHCTPYKIIUS
KPECTOBUHBI, poJl OpyCheB 1 OaliacTa, yCTpoi-
CTBa 3allMTHI OT CHETa, KITMMATUYECKHE YCIIO-
BUs perMoHa. BiusHue miaHa u mpoduis
ITyTH, CKOPOCTEI IBVKEHMUS TTIOE3I0B, CIICII -
(uka sKCIUTyaTallMOHHBIX YCJIOBUIA, OTIMYAIO-
IIMUXCST OT BTAJOHHBIX, TOXE YYUTHIBAIOTCS
KOPPEKTUPYIOIIUMU KOG PUITEHTAMU.

JaHHbIe 1T pacy€éTa YMCICHHOCTH MOH-
TEPOB MYTU BBOMASTCS B IIPOrpaMMy €IUHOM
KOpPIOpPaTUBHOM aBTOMAaTU3UPOBAHHOM CHUC-
TEMbI YIPaBJICHUS TPYAOBBIMU pecypcaMu
(EK ACYTP) (B aucTaHLIUU MYTU CBEACHUS
OepyTcsl U3 CTaTUCTUUYECKON OTYETHOCTHU
AT'O-1, TexHnuyeckoro nacrnopra: (opMm OT-
yétHocTu 110-4, 110-5, [1O-1, ITO-8). O6pa-
3¢l pacu€Ta YMCASHHOCTH MOHTEPOB IyTH Ha
OBM npuBenéH B Tadauie 2.

CTPYKTYPA OUCTAHLUU
N NPUBEAEHHAS OAJIMHA NYTU

OpraHu3alliOHHAas CTPYKTypa TUCTaHIIMKT
ITyTH CTPOMTCS C YYETOM TTPUBEAEHHOM JUTMHBI
W IPUBEAEHHON IPy30HAIPSKEHHOCTH 00CITY-
JKMBAeMBIX yJaCTKOB, YPOBHSI MeXaHU3alUKN
ITyTEBBIX pa0OT, TPUMEHSIEMBIX TEXHOJIOTUYE -
CKHUX TPOIIECCOB U MPUHIATON OpraHu3auu
tpyaa. CoriacHo AEMCTBYIOIIMM HOpPMam
MpUBEIEHHAS JUIMHA TIYTH, 00CITy>KMBaeMOT0
IUCTAHIIME, COCTABISIET Ha ABYXITYTHBIX
¥ MHoronyTHbIx ydactkax 200—300 kM, Ha
ogHonyTHbIX 150—200 kM.

IIpuBenéHHas TMHA KEJIE3HOTOPOXKHOTO
ITyTA UICYMCIISIETCS] B COOTBETCTBUM C TPEOOBAHM -
smu pacriopstkeHust OAO «P2K]T» ot 09.05.2005
roma Ne 312p. Eé onpenensror 1o popmyiie:

‘npue (8)

L=l +0750 +0,4 +e,
20

rae /,, — nivHa epBoOro MmyTH, KM;
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PacuéT HopMATHBHOW YMCJIEHHOCTH MOHTEPOB IyTH,
3aHATBHIX HA TeKyIeM conepxkanmu N quctanmuu myt (2016 r.)

Tabumua 2

IMonpasnenenue / Pa3nen pacuéra Hnuna | Konu- Pacuérnas YucneHHOCTh
(K™m) yecTBO |uMciaeHHOCTDb | (Kd = 1.00)
(wrr.)
YkpynHenHast 6purana mo [1TTP Ne 1 Irp
[1aBHBII TTyTh 12,7 1,020 1,020
CTaHUMOHHBIE, MOABE3AHbIC U TPOYME ITyTH 14,1 3,218 3,218
[Tpuémo-oTnpaBoyHbIE MYyTH 6,9 1,368 1,368
CTpeiouHbIe TEPEBOIBI 114 13,365 13,365
BanimakocOpachiBaTeIu 1 cOpachiBarOIIME OCTPSIKU 42 1,680 1,680
CogepkaHue HeoXpaHsieMbIX nepee3noB (KOoJI-BO MyTeil) 1 0,100 0,100
HToro mno yyacrky: 21 21
JIvHeliHbIi y4. 110 HeoT1. pad. Ne 10 ct.
B T.u. BenMYMHa CHUXXEHUS! KOHTUHTEHTA MPU MPUMEHEHU N -0,150 -0,150
MyTEBbIX MAILIUH
[1aBHBII TTYTh 17,2 2,500 2,500
CTaHUMOHHbIE, MOABE3AHbIC U TPOYME ITyTH 11,8 2,169 2,169
TTpuémo-oTnpaBoYHBIE ITyTH 3,2 0,695 0,695
CTpesiouHble NepeBO/Ibl 46 5,758 5,758
CogepkaHue HeoXpaHsieMbIX Mepee3noB (KOJI-BO MyTeit) 7 0,700 0,700
Wroro mno yyacTtky: 12 12
HTOro no cTpyKTypHOMY MOAPA3AEIEHUIO: 202 202
B tom uucre:
[1aBHBI TTYTH 199,9 48,664 48,664
CTaHIMOHHBIE, OABE3AHbIC U TTPOYME ITyTH 157,5 32,313 32,313
TTpuémo-oTrpaBOYHbIC ITyTH 64,8 12,018 12,018
CTpeiouHbIe TIePeBO/IbI 645 101,871 101,871
BanimakocOpachiBaTe M 1 cOpachIBarOIIME OCTPSIKA 68 2,720 2,720
Dyxue nepeceyeHus: 1 0,100 0,100
CoaepkaHue HEOXpaHsIieMbIX Mepee3noB (KOoa-BOo MyTei) 37 3,700 3,700
B T.u. BeMYMHa CHUXKEHUSI KOHTUHIEHTA MPU MPUMEHEHU N -2,862 -2,862
ITyTEBBIX MAIINH

l;,, — JIJIMHA BTOPOTO (TPEThero u T.A.)

[JIABHOTO MyTH, KM;
[, — IUIMHA CTAHLMOHHOTO MIYTH, KM;

N o — KOJMYECTBO CTPEJIOYHBIX MEPEBO-

JIOB, KOMILJIEKTOB.

OnpenejieHWe MPUBENEHHOMN IJTUHBI 110
dopmyie (8), Ha HaIll B3TJISII, SIBJISIETCS] HE-
KOPPEKTHBIM, He UMeeT HayYHOTO 000CHOBA -
HUSI, TEM HE MEeHee PEKOMEHJIyeTCsI HopMa-
TUBHBIMU JOKyMeHTaMmu [4] misi mpakTuye-
CKOTO ITPUMEHEHUsI.

B cBsi3u ¢ 9TUM UCITOIB3yeM aBTOPCKUI
TOJIXO/I K OTIPEIe/IEHUIO TPUBEAEHHOM JUTMHBI
IyTH, OCHOBAHHbBIII HAa COOTHOIIIEHUU 3aTpar
TpyJia Ha TeKyIee conepkaHue 1 KM KOHCTPYK-
LIVIU TTyTU U TTYTH 3TAJIOHHOTO KWUJIOMETpa.

Jl1uHa Beex Iy Teld M CTPEJIOYHBIX MIePEBO-
JIOB TIPY TIOMOIIM KOPPEKTUPYIOIINX KOA(]-
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(ULMEHTOB MPUBOIUTCS K 1 KM 3TaJIOHHOTO
KWJIOMeTpa 0ECCTBIKOBOTO MYTH Ha KeIe30-
OETOHHBIX IITajax Mo (opMmyie
an = al".}'l ll‘J'l + al’l() ll'lO + aCT lCT + Bl‘ﬂnl'}'[ + B1'10’11'[0 +
ﬁ CTnCT’ (9)
e [, [, [ — pa3BépHyTad AJIMHA MyTer
[JIaBHBIX, TPUEMO-OTIIPABOYHBIX M CTAHIIU-
OHHBIX; A_, N, N_— YUCJIO CTPEJOYHBIX Ti€-
PEBOJIOB, YJIOXKEHHBIX Ha IJIABHBIX, TPUEMO-
OTITPAaBOYHBIX I CTAHIITMOHHBIX MYTSIX.
3HaYeHUsT KOPPEKTUPYIOLIUX KO3D DU~

€HTOB IMPUBEICHBI B TabIM1IE 3.

OPTAHUSALMOHHAYA CTPYKTYPA
SKCNNYATALUNOHHbIX YHACTKOB
DKCIUTyaTallMOHHBIN YY4acTOK IO PYKO-
BOJICTBOM CTapIIIETo TOPOXKHOTO MacTepa WiIn
HavaJbHUKa yJyacTKa myTu (B cocTtaBe 3—5
JIMHEMHBIX yJ4acTKOB (OKOJIOTKOB)) 0e3 JIu-
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Tabamna 3

KoadduumenTs! npuBenenus b MyTeil K 1 KM 3TaJIOHHOr0 KWJioMeTpa

HaumeHoBaHMe nyTn Koncrpykius mytu, ctpenodnoro nepesona | Hopma zatpar | Koadbduiment
Tpyaa, yed. MPUBEICHUS
Ha KM B TOJl
[naBHBI BeccThikoBast Ha XeJ1e300€ TOHHBIX IITaiax 0.298 a =10
[naBHbIM 3BeHbeBAs Ha AEPEBSHHBIX 1ITTaIax g
Aep: 0,399 a,, =134
[Tpuémo-oTnpaBoUHbBIit BeccrrikoBast Ha Xej1e300€TOHHBIX IITTaIax 0.141 a =0.47
g no —
TTpuémo-oTnpaBOYHbIi 3BeHbeBas Ha XKeJIe300€TOHHbIX LTIazax g
p P 0,150 a,,=0,50
[Mpuémo-oTrpaBoOIHBII 3BeHbeBast Ha IEPEBSIHHBIX TITTATaxX 0.225 o =0.75
& no —
CTaHUMOHHBII 3BeHbeBas Ha XKeJIe300€TOHHbIX LITIazax g
H 0,130 a,,=0,44
CTaHIIMOHHBII 3BeHbeBast Ha JePEBSIHHBIX IITTaTax 0.170 " _0.57
] acm— 5
CTpeioyHbIe TIEPEeBOIbI
InaBHbIM XKene3o06eToHHbIE OpYChs
Py 0,199 B.,=0,67
[naBHBIM JlepeBsiHHBIE OpYCbsi 0,211 ﬂe-ﬂ -0,71
TTpuémo-oTnpaBOYHbIi Kene3o6eToHHbIE OPYChs
p p Py 0,141 B, =0,47
TTpuémo-oTrpaBOYHbBII JlepeBsiHHbBIE OpPYChS 0.170 B.=0,57
g no — 2
CTaHUMOHHBII XKene3o06eToHHbBIE OPYChs 0.130 B, =0,44
CTaHUMOHHBII JlepeBsiHHbIE OpYCbhst 0.150 B =0,50
& em

HEWHBIX OTHEJICHUN SBISIETCS OCHOBHBIM
Toipa3aeIeHueM TUCTaHIINKY TTyTH.

HauanbHUK y9acTKa OCYIIECTBIISIET PYKO-
BOJICTBO TOJpa3eieHueM, TUIAHUPYET COB-
MECTHO C JIOPOKHBIMU MacTepaMU TJIAHOBBIE
1 HEOTJIOXKHBIE pa0OTHI, KOHTPOJIMPYET Kade-
CTBO MX BBITTOJIHEHUSI.

JIMHetHBIM y4acTKOM (OKOJIOTKOM) PyKO-
BOJIMT TOPOKHBIN MacTep, OCHOBHasI 3ajada
KOTOPOTO MOAIEPXKUBATh TEKYIIEe comepkKa-
HUE IyTH U COOPYXEHUI Ha 3aKPEIUIEHHOM
OTpe3Ke JIMHUU B COCTOSTHUM, 00eCIIeurBaro-
meM 0e30TacHOCTb ABMXKEHUS MOe310B
C YCTAaHOBJICHHBIMU CKOPOCTSIMU.

Ha nuHeitHbIX yyacTKax co3maloTcs Opu-
rajbl TI0 HEOTJIOXHBIM paboTaM YMCIEHHO-
cTb10 10—12 MOHTEPOB MYTH.

PaboThI 110 TeKyIeMy Coep>KaHUIO TTyTH
BBITTOJTHSTIOTCSI TIO/T PyKOBOJICTBOM OpUTaIM-
POB (OCBOOOXIEHHBIX) U JOPOXKHBIX MACTEPOB
B COOTBETCTBUU M. 2.3 UHCTPYKLIMU MO 00ec-
TeYeHN0 0€30MacHOCTH JIBMKEHUS TIOE310B
TP TIPOU3BOICTBE MYTEBBIX PAabOT, yTBEP-
xneéHHoi pacropsikeHueM OAO «P2XK/I» ot
29.12.2012 roma Ne 2790p.

J17151 BBITIOTHEHMS TIJIAHOBBIX Pa0OT, B TOM
Yyycie ¢ TpUMEHEHUEeM MalllMHU3UPOBaHHBIX
KOMILJIEKCOB, Ha YJ4acTKe NEeWCTBYET YKPYII-
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HEHHas Opurajga B coctaBe 15—25 MOHTEPOB
ITyTH BO TJIaBe C TOPOXKHBIM MacTEPOM U JABY-
Ms1 OpuragupamMu. [1pu 53ToM B 1100bIX Opura-
JlaX KOJIMYECTBO MOHTEPOB ITYTH, TIPOIIEIIINX
00yuYeHMe U CIaBIINX 9K3aMeHbI Ha CUTHAJIH -
CTOB, IOJDKHO ObITh He MeHee 30 % oT hakTu-
YECKOM YMCICHHOCTHU KaapOB.

Hs ocyliecTBIEHUST TIEPUOANIECKOTO
OCMOTpa U MPOBEPKU MYTU, PEIHCOBOTO
X035 CTBA, CTPEJIOYHBIX IEPEBOIOB, MCKYC-
CTBEHHBIX COOPYKEHUIA, 3eMJISTHOTO TTOJIOT-
Ha, MYTEeBbIX OOYCTPOWCTB U PEIIbCOBBIX
mmemneil Ha JUHEMHOM y4acTKe BBOJUTCS
JIOJXKHOCTh KOHTpOJIEpa 3a COCTOSTHUEM
JKeJIe3HOIOPOKHOM TUHUY U3 Yrcia Opura-
JTUPOB TTYTH.

Jnst obecrieyueHUs BeAEHUS OTYETHOM
M1 YIETHOM TOKyMEHTAllMU, 3JIEKTPOHHOIO
JIOKYMEHTOO00POTA, BHITTOJIHEHHSI MADKUPOB-
KU ITyTEBBIX 00YCTPONCTB Ha 9KCIUTyaTal[MOH -
HOM y4YacCTKe B COOTBETCTBUM C THITOBBIM
IITaTHBIM paclyMcaHueM ITUCTAHIIUIA MyTH
BBEIIEHBI TOJDKHOCTH TEXHUKOB.

YucaeHHOCTh OpUTaIpPOB OIPEIEISIeTCS
HOpPMaMU yIpaBJISIEMOCTU PYKOBOIUTEIEH
CpeIHero 3BeHa, OpUTaIpOB B XO3SHCTBE IyTH
U coopyKeHui, yrBepKa¢HHbIMU OAQO «P2K/T»
07.06.2016 roma [6], ¥ TUITOBBIM LITATHBIM pac-
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[puEensrmas T 11528 s
yusces
TpuEanses omma
2 305 32,07 ;v 26.62 soa ‘ ‘ 26,59 s
Hauaaesnk | IRCATYaTAUHORHOTO YHACTRA
TR TexnR -2, pador-2, myTH - 4
-
= Epuraza TITP (T - 1, T7T6 - 2, ey - 15)
11 nEREFHE Y9acTOR SErms i 3 mumsitARLE YaacTOR Bt 2 nEmeitHb YHaCTOR
VHACTOR YHACTOR
Tlimsitei VHBCTER DD o1 1:'I;7[71
‘BeoTmoomEEn: pafoTan -1 1B - 3 5 -1
IIBa-1 woyTH - 21 . 7” * IEs- 2
s myTe - 12 cxrmamaer - 1 mm“’m i ».myTE - 14
AI-9 =
Beero ua mumsion yeaTE: 14 33 30 17
ITYY - 1, 111 - 4, Tduap - 1, IT6anp-2, ILTE=-S, 3. myTe - 79 wex, 0T - 19, Texemka - 2, PACOpPeTennTes Pacer - 2, TIK - 4, carsaact - 1 (scero 52 1
Beero wrat IcnTyaTammoEEsa veacTe 123 wen)

Puc. 3. JluneviHas cxema agMuHucTpaTuBHoro genenvsi N aucraHumy nytu.

MUCAaHUEM TUCTAHIINI TTYyTH (pacriopskeHue
OAO «PXKI» ot 09.07.2009 roma Ne 1452p).

HMcnonb3ys oOHOBIEHHYIO METOAUKY
W aJITOPUTM OTIpeNeIeHUsT TPUBEIEHHON
JUTUHBI TTyTe U YMCTIEHHOCTH CTPYKTYPHBIX
Mmopa3neIeHuii TUCTAaHIIUU TYTH, pa3pa-
6oTaHBl 00pa3lbl AAMUHUCTPATUBHOU
CTPYKTYPHI 0a30BOM IUCTAHIIMU TTYTH B Tpa-
¢puueckoii popme (puc. 1).

B Hacrosiee BpeMs TUtaHbl U CBOAHAS
OTYETHOCTH 10 PAOOTAaM, BHITIOTHIEMBIM TTO
TEKYyIIeMy CONep>KaHUIO TTYyTU U COOPYXKe-
HU, POPMUPYIOTCS B €IMHON KOPITOPATUB-
HOU aBTOMaTU3UPOBAHHOU CHCTEME YITpaB-
nenus nHdpactpykrypoit (EK ACYHN).
ITpuuém ogHUM 13 BaXXKHEUIITNX YIUTHIBae-
MBIX TTOKa3aTejeil B OTYETHOCTU (hUTYypUPY-
eT 3(p(PeKTUBHOCTH MCITOJB30BAHUS TPYIAO-
BBIX PECYPCOB U B MEPBYI0 oUepeb MTPOU3-
BOJIMTEILHOCTH TPY/a.

B nmuctaHuuu nmytu (Ha sKCMOayaTalu-
OHHBIX Yy4acTKaxX) MPOU3BOAUTEIbHOCTD
Tpyaa (HTp) omnpenesieTcss 00bEéMoM pabo-
Thl B TOHHO-KMJIOMETpax OpyTTO (Plﬁp),
MpuxoIsieiicss Ha OJHOTO pabOTHUKA Ha
MEePeBO30YHBIX BUIAX NEATEIbHOCTU, IO

dopmye
P,
1, :Zq_:,

rae Y, — cpeaHecnucoyHas YMCIEHHOCTh
pabOTHUKOB.

(10)

ToHHO-KMTOMETpOBasi paboTa 1ad0 3aBUCUT
OT JIeSITEJIbHOCTU AUCTAHLIY ITyTH, B TO 3K€ Bpe-
MsI YUCJIEHHOCTb PAOOTHUKOB OOOCHOBBIBAETCS
HOpMaTUBaMU, KOTOPbIE HAMIPSIMYIO 3aBUCST OT
MapaMeTPOB IKCILTYaTALIMOHHOM pabOThL: TPy30-
HanpspKEHHOCTH, CKOPOCTEH JIBVDKEHMSI, TIPOITY-
LLIEHHOTO 10 y4acTKy ToHHaxa. [Toatomy pac-
cMaTtprBaeMble HOPMbI 3aTpart Tpy/ia Ha TEKyIIee
coziepKaHue IyTH, IIPUBEIEHHBIE B CTATHE METO-
JIMKU TTO3BOJISTIOT, HA HAlll B3IJIsIA, OoJiee paiyo-
HaJIHO UCITOJIb30BaTh TPYIOBbIC U (PMHAHCOBbIE
pecypchl [Jist obecrieueHusT HaaEKHOCTH TTyTH
1 6e30MaCHOCTH JIBVDKSHMSI TIOE3/IOB.
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MAINTENANCE

ABSTRACT

The current maintenance of a track in its
essence is a struggle against the process of
continuous accumulation of residual deformations
and requires mobile control, professional
readiness. Therefore, the work force capacity,

servicemen.

Background. With the purpose of improving the
organization of track current maintenance, ensuring
safe movement of trains and resource saving, the
Regulation on a sectional system of track current
maintenance was putin place on January 1, 2014 [1],
and onthe eve of 2016 the Regulation on management
of track facilities of JSC Russian railways was
approved [2].

The transition to the sectional system provided for
an increase in the level of planning and rational
allocation of resources, improving the reliability of
work of the operating staff, separation of control and
track maintenance functions, and reducing operating
costs.

Objective. The objective of the authors is to
consider basics of building a sectional system of track
current maintenance.

Methods. The authors use general scientific and
engineering methods, comparative analysis,
mathematical apparatus, evaluation approach.

Results.

Labor and salary planning

The main indicators that characterize labor
resources are:

— average number of employees;

— average monthly salary;

— costs for labor payment, as well as payroll fund
of average number of employees;

— labor productivity.

The number of employees is determined
depending on a track design, reduced freight intensity
of a line, speed of movement, operating conditions
and used track machines.

The staff of a track maintenance department is
divided into five main production groups:

— track servicemen;

— foremen (released) for current maintenance
and repair of track and artificial structures;

— operators of fault detecting trolleys;

— station on duty officers;

— other categories of workers.

Increase in the number of track servicemen

Such a process is carried out on the basis of the
order of JSC Russian Railways dated 09.07.2009
No. 136 «On measures to improve current
maintenance of a railway track» [3] taking into account
the changes introduced.

Determination of the number of track servicemen
is made separately for main, station tracks and
switches according to the labor flow rate of each
serviced section and correction coefficients, with the
help of which the level of labor costs for a particular
structure and specific operating conditions is
established [3].
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organization of labor must meet the set tasks and
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The number of track servicemen N for current
maintenance of main tracks is determined by the
formula
N =H:L‘K, (1)
where H - rate of labor costs; L — expanded length of
the track (main or station one); K, — correction
coefficient, established depending on the design of
a track, operating conditions etc.

According to the current maintenance of switches,
the number is determined by the formula

(2)

N, =H'N-K,
where N — number of switches.
The estimated number of track servicemen is
determined by the formula
Nsw = Nm+Nsr+Nsw' (3)
The value of the weighted average correction
coefficient for the operating conditions is calculated
in accordance with the regulations by the formula

K, :72”5‘ L9 g, (4)

where XL, - total extended length of the section
with individual operating conditions, km (the number
N of switches, pcs);

K- value of the correction coefficient for a section
with individual operating conditions;

L., — total extended length of the section (total
number of switches).

When using a complex or individual track
machines, the number of track servicemen is
reduced.

The methodical approach adopted in the existing
normative documents, in which the features of the
design of the track and operating conditions on
specific kilometers are taken into account not by
multiplying the labor cost norms by the correction
coefficients, but are determined by multiplying the
number of track servicemen calculated according to
average norms by the weighted average coefficient,
cannot be considered satisfactory.

When calculating the general coefficient for
operating conditions of the main tracks (K, ),
according to the current regulations, it is necessary
to take into account the fact that if any type of track
repair and all the subsequent is not performed, labor
costnormsincrease by the corresponding coefficients.
Itis assumed that the performance of all intermediate
repairs during the life cycle of the track structure is
mandatory. However, interim repairs are assigned
based on the actual state of the track.

Such an approach is not correct from the point of
view of mathematical logic and is not acceptable in
the case of a sectional system of management of track
facilities, since it does not allow to distribute the
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Table 1
The ratio of labor costs for current maintenance of the reference kilometer
of various designs of track and switches

Types of works Labor costs per 1 km a year for various designs of the upper structure
of the track and switches, man hour per year
Continuous welded | Jointed | Switches on a reinforced concrete base
Adjustment of the geometry of the rail 202 308 47
track
Replacement of the track upper structure | 98 199 80
elements
Planned works 154 91 109
Works independent 27 35 94
on the volume
of transportation
Total 481 633 330
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contingent of track servicemen along the length of
the section in accordance with the actual labor
intensity of the track-repair work.

Particularly large objections are caused by labor
costs standards for the maintenance of receiving and
departing and station tracks. They depend only on the
type of rails and the kind of sleepers. Moreover, the
standard for maintenance of receiving and departing
tracks is only 3,5 % larger than in station and other
tracks.

The standards for maintenance of switches on the
main tracks depend on the freight traffic, but do not
depend on the handled tonnage. For switches on
receiving and departure and other station tracks, a
general standard has been established, which is not
related to the class and freight intensity of tracks.

Meanwhile, in accordance with the «Methodology
of Classification and Specializations of Railway Lines»
approved by the decree of JSC Russian Railways of
December 23, 2015, the receiving and departure tracks
intended for non-stop handling of trains belong to
Class 3, and notintended ones to Class 4. The remaining
station, access and other tracks — to class 5 [4].

The class of the switch is determined by the larger
of the classes of connected tracks.

In this regard, the existing methodological
approach to determining the costs of labor and
materials for current maintenance of the railway track
and formation of a contingent of track servicemen
needed to be changed.

switches

Substantiation of the norms for consumption of
materials for current maintenance of the railway track,
correction coefficients to the norms according to the
proposed methodology is carried out depending on
the class, the design features of the track, the total
tonnage, the plan and profile of the track and other
operating conditions [5].

Reference kilometers

To determine labor costs for current maintenance
of a track, as typical designs of its upper structure,
those that are sufficiently widespread and do not
require reinforcement and additional labor costs are
adopted. In connection with this, the concept of a
reference kilometer of a track and a switch is
introduced.

Reference kilometer for a continuous welded rail:
R-65 rails of unlimited length, reinforced concrete
sleepers, KB type fasteners, crushed stone ballast
without a separation layer; a track section equipped
with automatic blocking, located on platforms and
inclines not steeper than 8 %o, in straight or curved
with a radii of more than 800 m; freight traffic is 26—
50 min t-km gross/km per year; handled tonnage is
201-400 min t gross; train speed of 101-120 km/h —
for passenger, 81-90 km/h — for freight trains.

Reference kilometer for a jointed track: rails of
type R-65 with a length of 25 m, wooden sleepers,
fasteners of type DO, ballast crushed stone without a
separation layer; a track section equipped with
automatic blocking, located on platforms and inclines
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z Table 2
3

‘ ig’ Calculation of the normative number of track servicemen involved in current maintenance

‘ of H track maintenance section (2016)

Department/Section of calculation Length (km) | Quantity (pcs) | Estimated Number
number (Kf=1.00)
Enlarged brigade for PPR No. 1 Igr
Main track 12,7 1,020 1,020
Station, access and other tracks 14,1 3,218 3,218
Receiving-departure tracks 6,9 1,368 1,368
Switches 114 13,365 13,365
Derailing tongues 42 1,680 1,680
Maintenance of unguarded crossings 1 0,100 0,100
(number of tracks)
Total for the section: 21 21
Linear section for urgent works No. 10 st.
Including the magnitude of the contingent when -0,150 -0,150
track machines are applied
Main track 17,2 2,500 2,500
Station, access and other tracks 11,8 2,169 2,169
Receiving-departure tracks 3,2 0,695 0,695
Switches 46 5,758 5,758
Maintenance of unguarded crossings 7 0,700 0,700
(number of tracks)
Total for the section 12 12
Total for the structural unit: 202 202
Including:
Main track 199,9 48,664 48,664
Station, access and other tracks 157,5 32,313 32,313
Receiving-departure tracks 64,8 12,018 12,018
Switches 645 101,871 101,871
Derailing tongues 68 2,720 2,720
Dead crossings 1 0,100 0,100
Maintenance of unguarded crossings 37 3,700 3,700
(number of tracks)
Including the magnitude of the contingent when -2,862 -2,862
track machines are applied

Labor costs, man hours per year per 1 km

1] 10 20 30

y= 87766440827

50 60

0 80 90

¥ = 55125%+ 285,94

¥ = 17708x+ 2565

100

2

Freight intensity, mln tekm gross/km per year

= ==continuous ===jointed track* ==== switches

welded track

Pic. 2. Graphs of dependencies of the actual labor costs of workers involved in current
maintenance of 1 km of track and switch point, on the freight intensity.

® WORLD OF TRANSPORT AND TRANSPORTATION, Vol. 15, Iss. 4, pp. 164-177 (2017)

Karpushchenko, Nikolai I., Bystrov, Anton V. Basics of Building a Sectional System of Track Current
Maintenance




not steeper than 8 %o, in straight or curved with a radii
of more than 800 m; freight traffic is 26-50 min t - km
gross/km per year; handled tonnage is 201-400 min t
gross; train speed of 101-120 km/h — for passenger,
81-90 km/h — for freight trains.

Reference switch: ordinary, centralized type R65,
grades 1/11 or 1/9 with a bolted frog, lying on the main
track, reinforced concrete beams, crushed ballast; freight
traffic of the track is 26-50 million t+km gross/km per
year; train speed of 101-120 km/h — for passenger,
81-90 km/h — for freight trains.

List, scope of work and labor input

The basic list of works on current maintenance of
a continuous welded jointed track and switches is made
on the basis of an analysis of regulatory documents
and statistical data from the track maintenance
sections of five infrastructure directorates (Moscow,
October, Kuibyshev, Volga, West Siberian) according
to the actual volumes for 2014.

For a continuous welded design of a track, the list
of works contains 88 items, for jointed design — 90 and
maintenance of a switch — 76.

Volumes of work for which there are indications in
the regulatory documents of the periodicity of their
implementation were determined by multiplying the
number of meters available per kilometer of the track
by the frequency of execution. The volumes of the
remaining work were determined by the statistical
processing of the collected data.

Inall cases, labor costs are the result of multiplying
the amount of work by the time norm, taking into
account the dimension of the meters.

Allthe work performed during current maintenance
of a continuous welded track is distributed as follows:
for adjustment of the rail track geometry — 9 items; to
replace the elements of the upper structure of the
track — 24; planned works — 22, works, independent of
the volume of transportation — 33 items. In the last
section there are operations related to maintenance
ofthe roadbed, crossings, small culverts, signal signs.

Summary data on the ratio of labor costs for current
maintenance of reference kilometers of track and
switches are given in Table 1. Analysis of the data in
this table shows that labor costs per 1 km of the jointed
track in the reference conditions are 1,32 times larger
than for a continuous welded track, and maintenance
of one switch makes up 68,6 % of the maintenance of
1 km of a continuous welded track. The greatest labor
costs are attributed to adjustment of the geometry of
the track gauge — 42-49 % of the total costs for
maintenance of the track and 14 % — for maintenance
of switches.

The labor costs for performing work that does not
depend on the volume of transportation do not exceed
6 % of the total costs for maintaining linear track
structures and 28 % for maintenance of switches. In
the latter case, a significant cost (23 %) falls on the
struggle with snow to ensure trouble-free operation of
switches in the winter. On sections of a continuous
welded rail, 32,4 % of labor costs fall on correcting the
drawdowns and misalignments of the track by
tampering the sleepers with electric tamping rods and
laying the adjusting pads. On sections of a jointed track
with wooden sleepers, 27 % of labor costs go to the
same purposes (tampering of sleepers with electric
tamping rods, flapping tamping rods and folding
cards), and 20,5 % — to replace wooden sleepers.

For operating conditions other than the reference,
labor costs were determined using the same lists of
work, but with other intervals of traffic intensity and
handled tonnage.

The graphs of the dependence of labor costs on
the handled tonnage are shown in Pic. 1. It follows
from the graphs that the rate of increase in labor input
as the tonnage is developed for both designs is the
same, and the labor costs for a continuous welded
trackis 1,32 times smaller. Dependence of labor costs
on freight intensity (Pic. 2) is of the same nature.

Labor cost norms of workers

Considering the fact that the normative operating
time of track servicemen in 2014 was 1970 hours, we
will switch from labor costs in man hour/year to the
norms of person/yeatr.

On the basis of the obtained data, using the
regression analysis, the equations of dependences
of the labor cost norms (people per year) for workers
involved in current maintenance of a track, on freight
intensity and the handled tonnage were found [5]:

a) continuous welded track

H_,=0,055+2,7+ 10 °FI+2,2- 10-'T; (5)
b) jointed track

H,=0,136+3,0- 10°F1+2,2+ 10T, (6)
c) switches

H,,=0,1+1,0-10-3FI+2,2- 10T, (7)

where Fl - freight intensity of a track section, mint+km
gross/km per year; T — total tonnage, min t gross.

Correction coefficients are established taking into
account normative documents, actual labor costs and
questionnaire survey of experts — road masters and
deputy chiefs of track maintenance sections, as well
astheinfluence of structural features of the continuous
welded, jointed tracks and switches on labor costs.
For a continuous welded track, such features are
primarily the length of strings, construction of
fastenings, presence or absence of a sub-ballast
separation layer and auto-locking. For a jointed track —
a kind of sleepers and ballast. For switches — type of
rails, brand and construction of a bolted frog, types
of beams and ballast, snow protection devices,
climatic conditions of the region. The effect of the plan
and profile of the track, the speed of train traffic, the
specificity of operating conditions that differ from the
reference ones, are also taken into account by the
correction factors.

The data for calculating the number of track
servicemen are entered into the program of the unified
corporate automated labor resource management
system (EKASUTR) (in the track maintenance section
the data are taken from the statistical reports of
AGO-1, the technical passport: reporting forms
TsO-4, TsO-5, PO-1, PO-8. A sample calculation of
the number of track servicemen on a computer is
given in Table 2.

Structure of track maintenance section and
reduced track length

Track maintenance sections are structural
subdivisions of the infrastructure directorate. The
track maintenance section is entrusted with
supervision and control over the condition of the track
and structures, implementation of urgent, priority and
planned work on the current maintenance of the track.

The organizational structure of the track
maintenance section is constructed taking into
account the reduced length and reduced freight
intensity of the serviced sections, the level of
mechanization of track operations, the applied
technological processes and the accepted
organization of labor. According to the current
regulations, the reduced length of the track served
by the track maintenance section is 200-300 km on
double-track and multi-track sections, and 150—
200 km on single-track sections.
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Table 3
Coefficients of reduction of track length to 1 km of reference kilometer
Name of a track Design of a track, a switch Labor costs Coefficient
norm, person of reduction
per km per year
Main Continuous welded on reinforced 0,298 a =10
concrete sleepers "
Main Jointed on wooden sleepers 0,399 o =134
Receiving and departure Continuous welded on reinforced 0,141 a. =047
concrete sleepers S
Receiving and departure Jointed on reinforced concrete sleepers | 0,150 . =0.50
rd — >
Receiving and departure Jointed on wooden sleepers 0,225 o =075
rd
Station Jointed on reinforced concrete sleepers | 0,130 o =0.44
st 2
Station Jointed on wooden sleepers 0,170 a. =057
st 0
Switches
Main Reinforced concrete beams 0,199 B =0,67
Main ‘Wooden beams 0,211 /7 ~0.71
Receiving and departure Reinforced concrete beams 0,141 B.,=0,47
rd — Vs
Receiving and departure Wooden beams 0,170 B.,=0,57
rd >
Station Reinforced concrete beams 0,130 B.=0,44
st 2
Station Wooden beams 0,150 £.=0,50

The reduced length of the railway track is calculated
inaccordance with the requirements of the order of JSC
Russian Railways of 09.05.2005 No. 322r. Itis determined
by the formula:

L., =l +0,75] +0,4, + ]Zo , (8)

where [, — length of the first track, km;

I' - length of the second (third etc.) main
track, km;
L, — length of the station track, km;

N, — number of switches, sets.

The definition of the reduced length by formula (8),
inouropinion, is incorrect, has no scientific justification,
is nevertheless recommended by normative documents
[4] for practical application.

In this regard, we use the author’s approach to
determining the reduced track length, based on the ratio
of labor costs to current maintenance of 1 km of the
construction of the track and the track of the reference
kilometer.

The length of all tracks and switches is reduced with
the correction coefficients to 1 km of the reference
kilometer of the continuous welded track on reinforced
concrete sleepers by formula
Lred = a’m Im i ard lrd e a’stlst i anm B anrd . Bstnsr’ (9)
where | , | , I, — expanded length of tracks of main,
receiving-departure and station; n_, n_, n_ - number of
switches, laid on main, receiving-departure and station
tracks.

The values of the correction coefficients are given
in Table 3.

Organizational structure of operational sections

The operational section, under the direction of the
senior road master or the head of the section of the track

(consisting of 3-5 linear sections (subdivisions)) without
linear departments is the main subdivision of the track
maintenance section.

The head of the site manages the unit, plans
scheduled and urgent work together with the road
masters, monitors the quality of their implementation.

A road master supervises the linear section
(subdivision), his main task of which is to perform current
maintenance of the track and structures on the fixed line
segmentin a condition ensuring the safety of train traffic
with established speeds.

On the linear sections, brigades are created for
urgentworks with a number of 10— 12 track servicemen.

Work on the current maintenance of the track is
carried out under the guidance of foremen (released)
and road masters in accordance with paragraph 2.3 of
the instructions for ensuring the safety of train traffic
during track works approved by the decree of Russian
Railways No. 2790r dated 29.12.2012.

For implementation of planned work, including with
the use of machined complexes, an enlarged brigade
of 15-25 track servicemen, headed by a road master
and two foremen, operates on the section. At the same
time, in any brigades, the number of track servicemen
who completed training and passed the exams for
signalers should be at least 30 % of the actual number
of personnel.

For the periodic inspection and inspection of the
track, railway facilities, switches, artificial structures,
roadbeds, track structures and rail chains, the line
supervisor of the state of the railway line from among
the foremen of the track is introduced on the linear
section.

To ensure the maintenance of reporting and
accounting records, electronic document management,
marking of track facilities on the operational section in
accordance with the standard staffing of track
maintenance sections, positions of technicians are
introduced.
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Pic. 3. Linear scheme of administrative division of H track maintenance section.

The number of foremen is determined by the
standards of controllability of middle managers, foremen
in the track facilities and structure management
approved by Russian Railways on June 7, 2016 [6], and
the standard staffing table for track maintenance
sections (Russian Railways decree No. 1452r dated July
9, 2009).

Using the updated methodology and algorithm for
determining the reduced length of tracks and the
number of structural subdivisions of the track
maintenance sections, samples of the administrative
structure of the basic track maintenance section have
been developed in a graphic form (Pic. 1).

Currently, plans and summary reporting on the work
carried out on the current maintenance of the track and
structures are formed in a single corporate automated
infrastructure management system (EKASUI). And one
ofthe mostimportant indicators being accounted in the
reporting is the efficiency of the use of labor resources
and, first of all, labor productivity.

In the track maintenance section (on operational
sections), the productivity of labor (P) is determined by
the amount of work in tonne-kilometers gross ( Plg ) per
worker in the transportation activities, according to the
formula

P,
=y 10

av

L

where N, — average number of employees.
Conclusion. Tonne-kilometer work depends little
on the activity of the track maintenance section, at the
same time, the number of employees is justified by the
regulations, which directly depend on the parameters
ofthe operational work: freight intensity, speed of traffic,
tonnage handled on the section. Therefore, the
considered norms oflabor costs for current maintenance
of the track, the methods given in the article, allow us,
in our opinion, to use labor and financial resources more

rationally to ensure the reliability of the track and safety
of train traffic.
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