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PE3IOME

B poknapa ce npencTtaBs W3CneABaHe Ha KEMe3HWs MbT BbB BPpb3Ka C M3roTBeHata ‘KommnmiekcHa TexHomorus 3a pabota Ha MpOMMLLIEH XN paiioH npu MM
Byprac”,1990 r. MpobnemuTe Ha BLTPELLIHO3aBOACKMS KeNe30mbTEH TPAHCMOPT U Cera ca akTyasnHu BbB Bpb3ka C MPECTPYKTYPUPAHETO Ha KenesHuuuTe u
MOLIOTO CbCTOSHWE Ha xene3Hus mbT. OBobLLeHNeTo Ha NpobnemuTe BoAM A0 U3BOAW B CNIEAHNTE HACOKM:

. [MpeAnoxexns 3a NPOMEHU Ha HOPMATUBM W U3UCKBAHUS NPU NMPOEKTUPAHETO.

. ﬂpennox(eHMﬂ 3a peLleHns BbB Bpb3Ka C TeKYLLOTO NOAAbPXAHE Ha XeNne3Hna mbT U OpraHu3aumaTa Ha KanuTanHnuTe PEMOHTH.

Kntouosm OYMU: NPOeKTMpaHe, Xn NHUK, nogabpxaHe.

BBLBEAEHME

BbTpellHO3aBOACKUTE MUHUK NpUTexaBaT peaula ocobe-
HOCTY B CPABHEHME C HOPMarHUTE X INHWK:
o CTposiT Ce 1 Ce ekcnnoaTiparT 3a HyXauTe Ha onpefene-
HO MPOMULUMEHO MpeanpusTUe, BKIKYUTENHO CbOBPa3eHo ¢
HeroBaTa TexHomnorus Ha pabota.
*  VImMaT BpeMeHeH xapaKTep W ca MOAYMHEHM Ha HOPMM U
W3UCKBaHWS PA3NUYHA OT AENCTBALMTE B XEnesombTHaTa
aaMUHUCTpaLms.
o [lopabpxat ce OT CMeLManManpaHo 3BeHO B pamKuTe Ha
3aBO/1a, kaTo KanuTasHWUTE PEMOHTM Ce U3BBPLLBAT OT CreLyma-
NM3MPaHK NPeanpUsTHS.
»  HaTtoBapBaHWsTa U 3aMbpCsBaHUsTA Ce pasnuyaBat OT
eKCMNoaTaLVoHHNTE YCIIOBUS B XN Mpexata.

Ha Gasata Ha CpaBHeHWE CbC CbLLUECTBYBALLATa KeNeso-
MbTHa Mpexa ce pasrnexaa yCTPOMCTBOTO U 0coBeHOCTUTE Ha
nuHusiTa cebp3Bawa MM - [ebent (Mpowmet) ¢ r.JonHo
EsepoBo. /13BoauTe 1 3aknioyeHmsTa umat no-o6LLo npunoxe-
HMe, OTHOCHO BBTPELUHO3aBOACKUTE NMWHUM B Mapuua-uaTok,
KpemukaBLyt 1 T.H.

OBLUA XAPAKTEPUCTWKA 1 OCOBEHOCTU HA
KENE3HWA MbT

BbTpeLLHO3aBOACKNATE XM IMHUN Ca OCHOBHWUS BUA BbTpELL-
HO3aBOZCKM NPOMMLLIIEH TPaHCMOPT. MTbpBUTE XenesHu mbTu-
ja ca Bb3HUKHANMM 33 HyXOMTE Ha NPOMULLNEHOCTTA.
MpOMULLNEHUTE KM FNMHUM CE PA3OENST Ha: BBLHWHU W
BbTPELIHO30BOACKH.

BBbHWHM NUHUK

Te cBbp3BaT mMarucTpanHuTe nuHUM CbC 3aBoda. Cropeq
CKOpOCTTa cu Te ce Aendr, cbobpasHo Koccom, 1987 r. Ha
pasnuyHn Kateropun. Ham-ucokata € |-Ba kaTeropus CbC
ckopocTt ot 40 o 65 km/h. BuHwHMTe nuHum B MMM — debent
3anousart ot r.JonHo Eseposo go r.Metan (Tabnuua 11 2).

Tabnumua 1, ObLla AbmKMHA HA BBHLUHY XK NIMHIAN

XKn yyacTbk [O.EsepoBo-| Basa- [ PaBHey-| febent- [ Obwa
Bas PaBHel | [ebent Metan | abmkuHa

[ObmkuHa, km 1,600 8,700 9,840 3,410 23,650

[MpuB. ObIX. 1,678 9,080 10,211 4,540 25,509

Tabnuua 2, XXeneseH MbT — rapoBM KOMOBO3M

XKn rapa Bas | PasHeu | Qebent | Metan- | Metan- | Obwo
BbHLUHW | BBTP.

Km oc N3 0% [ 1% | 22°M0

["ap. konoso3u 4,460 | 1,000 | 6,270 | 2,200 | 2,200 | 6,438

MpwB. AbMX. 9,000 | 1,000 | 13,175 [ 4,395 [ 4,395 [ 13,620

Xn cTpenku 20 2 47 13 13 45

3eMHOTO MIaTHO M reOMETPMSATA Ha MbTS Ca NPOEKTVPaHK 3a
130km/h. Camo BapmaHTuTe, cBbp3Bawy ¢ r.JonHo Eseposo
ca 3a ckopocT 40 km/h. B 14X ca gonycHaTth KpuBmM C paguycu
350 m u 265 m.

BbTpewHo3aBoacKU NMUHUK

Te obcnyxsaT HeNOCPEACTBEHO NPON3BOLACTBEHATA AEMHOCT
Ha npeanpusaTueto (Tabnuua 2, Metan — BbTPELHN NUHUN).
TexHONorMYHUTE NpoLecu B 3aBoauTe, 0CcODEHO B MeTanyp-
MYHUTE, OKA3BaT BMUSHWE BBPXY KOCTPYKUMATA HA MbTS W
ocobeHoCTUTE Ha ekcrnoatauusTa uM. MuHnManHuaT pagnyc
Ha KpuBuTE MOXe aa gocturHe 60 — 100 m. Jaxe u npu manku
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CKOPOCTW HaTOBAPBAHETO Ha BBLHLUHUTE PENCK OT LIEHTPObEX-
HUTE cunmn e ronamo. B r. MeTtan MUHMManHWaT paguyc Ha
xopu3aoHTanHute kpusn e 190m. Tol CbOoTBETCTBA Ha U3MON3-
BaHuTe TaMm Xn cTpenku Tmn 49-1:7-190. lpecuyanusTa ¢
aBTOMOOMMEH MbT Ha €4HO HWBO BbTPE B 3aBoda Ca 8, a BbH
OT 3aBoga 9, Ho B obxBaTa Ha BbLTPELHUTE XM NMHUM Ha
r.Metan.

KOHCTPYKTUBHW M3MCKBAHWUA N TEOMETPUA HA
KENESHWA MBT

BBbHWHNATE XN NWHUM Ca NPOEKTUpaHW 3a MakcumanHa
ckopocT 130 km/h. CbrnacHo nporHosHWTe TOBapy NWHMSATA
TpsibBa [fga oTroBaps Ha |-Ba kaTeropusi maructpanHa Xn
nuuns (Tabnuua 3).

Ha npakTuka OT MOCTPOsSBAHETO Ha 3aBofa HAMA
TOBApPO0GOPOT GNN3bK A0 NPOTHO3HMS. B yyacTbka ce fBuxaT
CaMo TOBApHM BIAKOBE CbC 3HAYUTENHO MO-Marikv CKOPOCTH.
CnepoBaTesHO MbTST € CTPOEH C MHOTO BUCOKM WU3MCKBaHNS 1
KOHCTpYKUMSITA My He OTroBapsi Ha PeastHuTe YCrioBus.

Tabnumua 3. MopHO cTpoeHe

EnemeHt Onucaxue

Pencu TMn S49, 25m, HacTaBoB MbT

XKn ckpenneHus MAK 681

Tpasepcy CT4, 1480 6p.7p./km (B npasa) 1600 Op.Tp./km (B KpuBa)
banactosa npusma (40 cm, IV Tun no TY

XKn cTpenku 1N 49-1:9-190, Tmn 49-1:7-190, Tvn 49-1:9-300

HagnbXHUAT Npodun Ha NMHUATA YCMOBHO MOXE fa ce
npocneam Ha cwur.1 n ur.2. Kotata Ha HuBeneTaTa e npueTa
Ha 0,72 m nog rmaea penca. Kotute ca no 6antuiicka penepHa
cuctema.  MakcumanHuaTr HagnmbxeH HaknoH e 15%o,
CbIlaCHO HOPMWUTE 3a MNpOeKTUpaHe Ha Xn nuHuM |-Ba
kaTeropus.
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Kota TepeH e MHOro Hucka. Ha km 27000 poctura 1,50 m

HagMopcka BucounHa. Cneg ToBa goctura 4o 70,91 m Ha km
11*% 1 okono r.[lebenT kota TepeH Bapupa ot 0,64 A0 1,50 m
(kv 21*%%° 1o km 23"%) npu kota HuBenera 3,00 m. Tean
HWCKN KOTW (BNIM3KO 4O MOPCKOTO paBHULLE) OOMKHOBEHO Ce
CbMpOBOXAAT CbC crabu nouysu. [NponagaHusTa nuyat no
usnaTa ObKMHA Ha NWHUSTA, 0COOEHO B Hacunute. YcTosT
Ha CTOMaHoBEeTOHHus! MocT Ha kM 179 e nponagHan.

Cnabusat TepeH W BUCOKWUTE NMOAMOYBEHU BOAM U3WCKBAT
Hanpasata Ha ronsm Bpoi U3KyCTBEHW CbopbXeHNs (Tabnuum
4n5).

Tabnumua 4. Manku BoOgOOTBOAHM CbOPBXEHNS

Bug Ha BogocToka 6p. O6Lua abmKk1Ha, m
Crnobsiem BogocTok L=1,00m 15 15
Crnobsiem BogocTok L=1,50m 13 19,5
Crnobsiem BogocTok L=2,00m 10 20




Mnoyect BogocTok L=1,00m 3 3
TpbbeH BogocTok L=1,00m 1 0,8
O6Lwa agbmk1Ha 58,30

PaiioHbT Ha nuHMSITa € npeceyeH OT MHOXeCTBO
aBToMOOUnHM mbTuwa. Mpeasnaexn ca :
*  5npecuyaHus Ha pasnnyHO HUBO.
e 2 BpEMEHHM OXpaHsiemMu npenesa.
e 5 aBTOMaTW4HW NpenesHu YCTPOACTBA (BMOCNEACTBUE
oTnagHanm).

Tabnuua 5, W3kycTBEHW CHOPBXEHUS

Biz Ha ChOPBKEHNETO KM IbIDKMHA, M Obuwa
IbIDKUHA, M
CToMaHOBETOHOB MOCT 217 3x13,50 40,50
Xn Hagnes 21918 8,00 8,00
Ecrakapa 2+440 120 120,00
CToMaHOBETOHOB MOCT 5178 8,00 8,00
MMbTeH noanes 67 8,00 8,00
CTOMaHObETOHOB MOCT 70 3x12 36,00
[MbTeH Haanes 778 6,00 6,00
[MbTeH Haanes 9+8% 6,00 6,00
CToMaHOBETOHOB MOCT 11+ 6,00 6,00
[MbTeH Haanes 1420 6,00 6,00
CTOMaHOBETOHOB MOCT 179 3x13,50 40,50
06wo 285,00

JKn npenesute Ha BLTPELLHWTE XN NuHMKM ca 16, T kouTo 8
Ha TepuUTOpMsiTa Ha 3aBofa M 8 B HenocpeacTBeHa BnM3oCT 4o
3aBoja.

TEKYLLO NOAABPXKAHE 1 PEMOHTHU

TeKkyloTo nogabpkaHe Ha NMHUATA € NOBEPEHO Ha
nepcoHarn, HasHaveH KbM 3aBofa. CbobpasHo M3KUCKBaHMSATA
3a nogabpkaHe Ha |-Ba KaTeropus Xn nuHUs, Kato ce B3emar
NpeaBuL MHOTOTO CLOPLXEHWS, Ce nonyyaBa, CbobpasHo
Togopoe u Hukonos, 2000 r., npuBedeHa ObMxuHA Ha
nuHWaTa JapeHa B Tabmmum 1 m 2. CbobpasHo C Hes u
npueTus HopmaTtuB ce onpedenst Heobxogumus  Gpoi
paboTHMUM CbC CbOTBETHaTa keanudmkauws. Ha npaktuka
Ha3HayeHuTe paboTHULUM M cneuynanucTy ca 4 oo 5 mbTn no-

IMpenopbyanHa 3a nybnukysaHe om kamedpa

Manko oT HeobxoaumuTe. ToBa BOAM A0 HaTpynBaHe Ha TEXKU
p,ed)opmaumm B XenesHua NbT W  CKbCABAHE Ha
MeXAYPEMOHTHUTE CPOKOBE.

KanuTanHuTte pemMoHTH ce U3BbPLLBAT OT BbHLUIHM 33 3aB0Aa
creuyani3mpanin PEMOHTHU NPeanpusTUS.

3AKITIOYEHNE

M3N0oXeHMAT aHann3 Ha CbCTOSHUETO Ha XKENe3HUst MbT Ha
BbTpeLLHo3aBoackuTe nuHuu B MI [leGent Boau Ao cnegHute
13BOAM:

e Kn nuunsaTa e npoektupaHa 3a ckopoct 130km/h, a no
Hes ce ABMXKaT TOBAPHM BNakoBe C MakcuManHa ckopoct 60-
70km/h. CaMo mbTHWYeckTe BrakoBe MoraT fa AocTuraT
MPOEKTHaTa CKOPOCT, HO Te Ca MHOTO Marnko B efdHa
WHOYCTpUarHa Xmn NnuHus. ToBapHUTE BaroHM ca NpoeKTuUpaHm
3a MaKcMMarHa KoHCTpykTuBHa ckopocT 70-80km/h.

e MauckeaHusTa 3a NOAABPXAHE Ha XN NMHMATA 3a
130km/h ca B npoTMBOpeYMe C M3MCKBAHWSTA 3a MO-HUCKA
CKOPOCT MO OTHOLUEHWE Ha ronemuHaTa Ha HafBULLEHWETO U
ObITKMHATA HA NPEXOaHMTE KpuBM. Tean NpoTMBOPEYNs BOLAST
[0 HernpedBWOeHW HATOBApBAHWS, KOWTO B CbYeTaHME CbC
cnabuTe noyBM Ca efHa OT NPUYMHMTE 3a NOLLOTO ChCTOSHUE
Ha MbTA.
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SUMMERY

It presents research of railway track regarding with publishing a “Complex technology for work at industrial area in MP Burgas”, 1990. The problems of inside railway
lines are actual now with regarding recommendation of railways and bad condition of railway track. A summery of problems leads to conclusions in the

following directions:
. Proposals for modifying of standards and conditions.

. Proposals for decisions regarding with track maintenance and organisation of capital repairs.

Kay words: designing, railway and track maintenance.

INTRODUCTION

Inside railway lines possess a number of special features in
comparison with normal-gauge railway:

- They are constructed and operated for needs of some
industrial company, accordingly with her technology of
work.

- They have a temporary character and are subordinated of
standards and conditions, different from these in use in
railway administration.

- They are maintenance by special group in the plant, but
special companies do capital repairs.

- Loads and pollution are differing from operating conditions
in railway net.

At the base of comparison with existing railway net, structure
and special features of the railway line, connecting MP Debelt
(Promet) with st. Dolno Ezerovo, is checked. Conclusions and
deductions have a more general application about inside lines

[Reducedlength | 1678 | 9080 [ 10211 | 4540 [ 25509 |
Table 2. Railway lines — station tracks

Station Vaia |Ravnetz| Debelt | Metal- | Metal- | General

outsides | insides

Km 0+ODO 1 1 +235 22*000

Station tracks 4,460 | 1,000 | 6,270 | 2,200 2,200 | 6,438
Reduced length | 9,000 | 1,000 | 13,175 | 4,395 | 4,395 | 13,620
R. switch 20 2 47 13 13 45

Ground bed and geometry of the railroad are designed for
130 km/h. Only the variants, connecting with st. Dolno Ezerovo
are designed for speed of 40 km/h. Curves with radius 350 m
and 265 m are permitted.

Inside railway lines

They service production of plant (Table 2, Metal - inside).
especially in
metallurgical ones influence the construction of the track and
features of their exploitation. The minimal radius of curves

The

technological

processes

in plants,

in Maritza — Iztok, Kremikovtzi and so on.

GENERAL CHARACTERISTIC AND FEACHERS OF THE

might reach up to 60-100m. Even in low speed, the loading up
of outside rails from centrifugal forces in large. In MP Debelt,
minimal radius of the horizontal curves is 190m. It corresponds
railway switches to the used 49-1:9-190m. The crossings with
roads in one level, inside the plant are 8 and the outside of

RAILWAY TRACK

Inside railway lines are basic kind of inside industrial
transport. The first railway tracks origin for the needs of
industry. Industrial lines are divided into outsides and insides.

Outsides railway lines

They connect the main railways with the plant. In accordance
with speed they are classified. The highest in three different
categories is I-st (speed from 40 to 65 km/h). Outside railway
lines in MP Debelt beginning from st. Dolno Ezerovo to st.

plant -9, but in the area of inside railway lines in st. Metal.

CONSTRUCTIVE CONDITIONS AND GEOMETRY OF
RAILWAYS TRACK

Outside railway lines are designed for maximal speed of 130
km/h. In accordance with prognosis loads, the railway must be
to the I-st category of main railway (Table 3).

Metal (Table 1 and 2).

Table 1. General length — outside lines

Railway section | D. Ezerovo | Vaia- |Ravnetz-| Debelt- | General
—Vaia Ravnetz | Debelt Metal length, m
Length, km 1,600 8,700 9,840 3,410 23,650

Table 3. Superstructure

Element Description

Rails type S49, 25m, standard-gauge road

R. Clips PAK 68U (type “K”)

Sleepers ST4, 1480 sl./km (in straight) 1600 sl./km (in curve)
Ballast prism 40 cm, type IV by TU

R. switch type 49-1:9-190; 49-1:7-190; 49-1:9-300
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In practice, from the beginning of plant, there are no loads
close to prognoses. In the section, only goods trains with
considerable smaller speeds, move. Therefore, the railroad is
builder with very high requirements and his construction
doesn’t answer to real the conditions.

The longitudinal section of railway could be seen on fig.1 and
fig.2. The elevation course is accepted at 0,72m under railhead
level. Elevations are from Baltic benchmark. The maximum
longitudinal slope is 15%., according to the standards of
designing of railway lines of |-st category.
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Figure 2. Dolno Ezerovo — Debelt — Plant km 7+3% — 239,

Ground elevation is very low. At km 2+000 it reach’s 1,51m
altitude. After that, it reach’s 70,91m at km 11+000 and near st.
Debelt, ground level vary from 0,64 to 1,50m. (km 21+000 to
km 23+000) at course elevation at 3,00m. These low
elevations (close to see level) usually are accompanied with
loose soil.

Soil subsidence is appeared to all length of line particular in
embankments. Bridge-abutment bankseat in km17+937 is
subsidence.

Loose grounds and higher ground water demand to build a
lot of water — intake structures (Table 4 and 5).

Table 4. Water-intake structures
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Railway area is crossed with a lot of roads. There are
forests:

- 5crossing in two levels.
- 2 temporary watched crossing.
- 5automatic crossing (refused).

Railways crossing in inside lines are 16: 8 in industrial area
and 8 near to the plant.

Table 5. Bridges

Type of equipment km length, m | General length,
m

Reinforced concrete bridge 272 3x13,50 40,50
Railway overhead crossing 2318 8,00 8,00
Railway overpass 440 120 120,00
Reinforced concrete bridge 5178 8,00 8,00
Road underground crossing 67% 8,00 8,00
Reinforced concrete bridge 730 3x12 36,00
Road overhead crossing 7978 6,00 6,00
Road overhead crossing 9% 6,00 6,00
Reinforced concrete bridge 17 6,00 6,00
Road overhead crossing 14720 6,00 6,00
Reinforced concrete bridge 17 3x13,50 40,50
General 285,00

TRACK MAINTENANCE AND REPAIRS

Track maintenance of line is serviced of personal, working for
a plant accordingly publication of Todorov and Nikolov, 2000.
Therefore requirement for maintenance for I-st category

railway, and a lot of equipment’s was rotten reduced length of
railway (Table 1 and 2).

Accordingly her and accepted standard is determined
necessary number of workers with correspondent qualification.
In practice appointment workers and specialists is been 4 to 5
much under necessary. That leads to development of heavy
permanent deformation in railway track and shorts inter repair
periods.

Capital repairs are made from inside for the plant
specialisation repair company.

CONCLUSION

Presented analysis for state of railway track of inside
industrial lines in MP Debelt lead to some conclusions:

» Railway line is designed for speed 130 km/h, but goods
trains are moved with the maximal speed 60-70 km/h.
Only passenger trains must be moved project speed, but
they are very little for a industrial railway line. Goods
wagons are designed for the maximal constructional
speed 70-80 km/h.

*  Requirements for track maintenance of railway for 130
km/h are in contradiction with requirements for speed in
ratio of size of rise-to-distance ratio and length of
transition curve. The contradiction are leaded to no
assumed loading, which in combine with loose soil is one
of reason for bad state of railroad.
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