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1.Abstract
ThispaperreviewsthestatisticsofrailsafetyinIndia.TheRailwaysinIndiahavegrown

onparameterslikeinfrastructure,expenditureandfreight,howeverthestatisticsfor

accidentshaveincreasedexponentially.TheaccidentsaremostlybecauseofHuman

errorsandEquipmentdefects.Thepercentagesoftypesofaccidentslikederailments,

collisions,Fireaccidentsintrain,accidentsnearLevelcrossingandthefatalityratesare

discussedinthispaper.Thepreventivestepsfortherailaccidentshasbeendiscussed

inthispaper.
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2.Introduction

Oneoftheearliestformsoftransportationintheworldisrailwayswhichhaveplayeda

veryimportantroleinencouragingtrade.Anefficientrailwaydecreasestransportation

cost,joinspeopleandmarketthroughoutanentirenationthereby,bridgingthe

backwardregionsandeconomyofthenation.

RailwaysinIndiaareknowntobethemostwidelyusedmeansoftransport.Indian

Railwayshassustaineditsdevelopmentovertheyears.Therailwayshaveplayedavital

roleinincreasingtheeconomyofthecountry.Indiaiscoveredwithrailwaytrackswhich

areextendeduptoaroutelengthof67,368kmswith12,108locomotivesand2,89,185

freightwagonsand55,258passengercoaches.Indianrailwayshascarried1.06billion

tonesofthefreightandtravelled1,149.835billionpassengerkmsonlyinyear2017.The

advantageofRailwaytransportationisthatitisreliableanddoesnotgetaffectedby

weatherconditions.Itismoresuitableforcarryingbulkyandheavyloadsoverlong

journeys.Theyareknowntobetheonlyreliablesourceoftransportationonland.

Despiteitsfeasibility,IndianRailwaysaremorepronetoaccidents,whichhavebrought

asignificantamountofattentionuponit.Thecauseofaccidentsisoneormorethan

onefactorsworkingtogether.TheRailwayshavegrownonparameterslike

infrastructure,expenditureandfreight,howeverthestatisticsforaccidentshave

increased



IthasbeenconcludedthattheaccidentsaremostlybecauseofHumanerrorsand

Equipmentdefects.DuetotheseHumanerrorsandequipmenterrors,therailaccidents

arehappening.Themaintypesofaccidentsdiscussedinthispaperare,derailments,

collisions,Fireaccidentsintrain,accidentsnearLevelcrossing.

3.RailwayaccidentsInIndia

Anaveragebetween1990-1995,anaverageofmorethan500accidentstookplace

everyyearoverrailways,witharound2,400deathsand4,300injuredinthosefiveyears,

adecadelaterbetween2013-2018,anaverageofaround110accidentstookplace

everyyearwhichkilledaround990peopleandinjuredabout1,500people.

During2018-2019,thenumberofaccidentstookat59,with37deathsand108injured.

3.1Trainaccidentspermillionkilometersrun
ThetrainsoftheIndianRailwaysareclockingmorepassengerkilometerseachyear.
From 2.08lakhmillionkilometersin1980-81,thenumberofpassengerkilometers
reached11.47lakhmillionkilometersin2014-15.Trainaccidentsper

Chart1:-.CasualitiesperMillionPassengersCarried.

millionkilometersrunisanimportantparametertounderstandtheoccurrenceof
accidentsandiftherehasbeenanyimprovementovertheyears.Thisparameterhas
continuouslydecreasedfrom 2009-10to2013-14.Inagainincreasedin2014-15.From
0.17in2009-10,ithascometodownto0.10in2013-14,areductionofover40%in5
years.Butitagainincreasedto0.11in2014-15.

3.2Casualtiespermillionpassengerscarried
From 3613millionpassengersin1980-81,the numberoforiginating
passengers reached8224millionin2014-15.Exceptfor2010-11,thisparameterwas
moreorlessconstantat0.04.In2010-11,itroseto0.08owingtoahighnumberof



casualties.Whileitdecreasedto0.02in2013-14,itincreasedto0.05in2014-15
becauseofahighercasualtyfigure.

Chart2:-.NumberofRailwayAccidentsbytypeinIndia.

Table1:-.IndianRailwayTrainAccidentsSince1960

Year TypesOfAccidents TotalNumber

OfAccidentsDerailment Collisions FireInTrain LevelCrossing

Accidents

1960-70 10644 834 1037 1394 3929

1970-80 6763 597 185 1120 8665

1980-90 6242 475 176 677 7570

1990-2000 3943 360 94 716 5113

2000-2010 1330 115 76 719 2240



2010-2017 363 31 28 359 781

Chart3:-.IndianrailwayTrainAccidentssince1960.

Ithasbeenobservedthat,thereisagradualdecreaseintotalnumberofrailway

accidentsforeachdecade.Numberofaccidentsfrom the(decade1)to(decade2)

weredecreasedby37.79%,from the(decade2todecade3)theyweredecreasedby

more12.63%,from the(decade3todecade4)theyweredecreasedbymore32.45%,

from the(decade4todecade5)theyweredecreasedbymore56.19%andnumberof

accidentsfrom the(decade5to2017)weredecreasedbymore65.13%.

Chart4:-.NumberofLiveslostintheseAccidents



Thepercentageofnumberofaccidentsinthedecade1(D1)todecade2(D2)were

decreasedby77.01%andtheygotincreasedby587.77%from decade2todecade3

(D3),andsuddenlythedeathratefallsto57.19%indecade4(D4).Thisshowssome

inconsistencyinthedeathrate.Mostofthisaccidentarehappeningbecauseofwith

humanandequipmenterrors.

4.Rectifications

Therearevariouskindsofthesolutionsthatcanbeprovidedfordecreasingthenumber

oftheaccidentsandthusimprovingtheGreatIndianRailways,insteadthe

implementedandeffectivelycarried.

4.1ToAvoidDerailment

a)Useoftheemergencybrakesandchainpullingduringthehigh-speedmovementof

trainmustbeavoided.

b)Trackfracturecanbeavoidedwhenoverloadingonthetrackisavoided,mostofthe

Indiantracksareold,theycanbearupto15ton/axle.Thenewtracksthatarebeing

constructednowbytheIndiangovernmentcanbeartheloadupto24ton/axle.

c)Duringthewinterandsummerseasons,theprocessofcontractionandexpansionis

goingtotakeplace.Especiallyinthewinterseasonifthetemperatureislessthan10

degreescentigradethenthetrackbehaveshardanditmanybreaksinsomecases.So,

propermaintenanceoftracksshouldbedone.



d)PropercheckingofconnectionwithboltsbetweenFishplateandironbeam.

e)TheusageoftheoldcoachescalledICFCoachesshouldberestricted,insteadof

thattheIndianrailwaysshoulduseLHB(LinkeHolfmannBusch)coachesbecausethe

coachesdonotclimbovereachandcrash,ithappensbecauseofCBC(Centrebuffer

Coupler).

f)Railjointsspaceshouldbe2.5to3cm,otherwisethetrainwillderail.

g)BreaksJam isoneoftheimportantforderailment,whenthefrictionincreases,the

axleisgoingtobreak.Toavoidthis,therustingoftracksmustbeavoidedbyproper

lubricationshouldbedone.Maintenanceofthetrackmustbedonethoroughly.

h)Ultrasonicflawdetectiondevicesshouldbeinstalledforthedetectionofcracksand

railfailures.

i)Longrailpanelsof260M/130M lengtharebeingmanufacturedatthesteelplantto
minimizenumberofAluminoThermitjointsinthetrack.

j)AGPSbasedFogPassdeviceisbeingprovidedtolocopilotsinfogaffectedareas
whichenableslocopilotstoknowtheexact distanceoftheapproachinglandmarkslike
signals,levelcrossinggatesetc.

4.2TechnologiesthatneedtobeimplementedASAP

a)AntiCollisionDevice(ACD)developedbyKonkanRailwayCorporationLimited(KRCL)

hasbeenprovidedasapilotprojecton1,736routekilometresofNortheastFrontier

Railway.Thiswasasingle/doublelinenonelectrifiedBroadGaugesection.Trialswith

modifiedACD,withimprovedefficacy,reliabilityandavailability,werecarriedouton

electrifiedmultiple-lineandautomaticsignallingsectionofSouthernRailway.

b)VigilanceControlDevice(VCD)isasystem whereifthedriverdoesnotperform a

certainsetofactionsoveraperiodoftime,soundalarms,flashinglightandbrake

systemsstartoperatingautomatically.

c)AuxiliaryWarningSystem (AWS):IR’sexperienceofTrainProtectionSystemshas

beensofarlargelylimitedtotheAWSprovidedonSuburbansectionsofMumbaion

WesternandCentralRailwaysin1980s.Thissystem isworkingsatisfactorily.

d)BlockProvingAxleCounters(BPAC):Inordertoenhancesafetybyautomatic

verificationofcompletearrivaloftrain,BPACisbeingprovidedatstationshaving

centralizedoperationofpointsandsignals.

e)TrainProtectionandWarningSystem:TrainProtectionandWarningSystem (TPWS)

basedonEuropeanTechnologyETCSLevel-1,aprovenAutomaticTrainProtection(ATP)



System toavoidtrainaccident/collisiononaccountofhumanerrorofSignalPassingat

Danger(SPAD)oroverspeeding.

e)BallastLessTrack:-

a)Theadvantagesofaballastlesstrackoveratraditionalsuperstructureareitshighly

consistenttrackgeometry,itslongerlife span,andthereducedneedfor maintenance.

b)Aballastlesstrack’strackgeometryisachievedmainlydueitsrelativeinelasticityin

comparisontoatraditionalsuperstructurethatresultsinfarfewerdeformationsand

generallysmootherrunning.

c)Advantagesofballastlesstracksincludebetterandcontrolled drainage,the

eliminationofflying-ballastdamageon rollingstockand civilengineering structures,a

shallowersuperstructure,andthepossibilityrun-oversectionssuchas crossingsover

which pneumaticvehiclescanbedriven.Whenusedinstations,ballastlesstracksare

easiertoclean.
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