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SPECIFICATION FOR TRACK BALLAST

1. SCOPE: Thesespecificationswillbeapplicableforstoneballastto

beusedforalltypesofsleepersonnormaltrack,turnouts,tunnelsand

deckslabsetconallroutes.

2. DETAILED SPECIFICATIONS:

2.1 GENERAL

2.1.1 BasicQuality:Ballastshouldbeharddurableandasfaraspossible

angularalongedges/corners,freefrom weatheredportionsofparent

rock,organicimpuritiesandinorganicresidues.

2.1.2 Particleshape:Ballastshouldbecubicalinshapeasfaraspossible.

Individualpiecesshouldnotbeflakyandshouldhavegenerallyflat

faceswithnotmorethantworounded/subroundedfaces.

2.1.3 Modeofmanufacture:BallastforallBG mainlinesandrunning

lines,excepton‘E’routesbutincluding‘E’specialroutes,shallbe

machine crushed. For other BG lines and MG/NG routes

planned/sanctioned forconversion,the ballastshallpreferably be

machinecrushed. Handbrokenballastcanbeused inexceptional

caseswith priorapprovalofChiefTrack Engineer/CAO/C. Such

approvalshallbeobtainedpriortoinvitationoftenders.

OnotherMG andNG routesnotplanned/sanctionedforconversion

hand broken ballastcan beused forwhich no approvalshallbe

required.

2.2 PHYSICAL PROPERTIES

2.2.1 Ballastsampleshould satisfy thefollowing physicalproperties in

accordancewithIS:2386 Pt.IV-1963 whentestedaspertheprocedure

giveninAnnexure-I& II.

BG, MG & NG

(planned/sanctioned

forconversion)

NG & MG (otherthan

those planned for

conversion)

Aggregate

Abrasion

Value

30% Max.* 35% Max.

Aggregate

Impact

Value

20% Max.* 30% Max.
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* In exceptionalcases,on technicaland/oreconomic grounds

relaxableupto35% and25% respectivelybyCTE inopenline

andCAO/Cforconstructionprojects. TherelaxationinAbrasion

andImpactvaluesshallbegivenpriortoinvitationoftenderand

shouldbeincorporatedintheTenderdocument.

2.2.2 TocarryoutImpactTestonballast,atestsampleofballastpieces

(about5 kginweight)ofsize10mm to12.5 mm willberequired.

Appropriatecareshouldbetakenbytherailwaysthatballastselected

forbreakingdownto10mm to12.5 mm sizeforImpactTestshould

be random from the ballastsupply to avoid any subjectivity in

selection of test sample. Alternatively, the test sample in the

recommendedrangeofsizebegotmanufacturedalongwiththeballast

insufficientquantityrequiredforthistest.

2.2.3 The‘WaterAbsorption’testedasperIS2386 Pt.III-1963 following

theproceduregiveninAnnexureIIIshouldnotbemorethan1%. This

test,however,is to be prescribed at the discretion of CE/CTE in open

line and CAO/Con. for construction projects.

2.2.3.1 Thepowerofrelaxingforwaterabsorptionlimitshouldbedelegated

to CTE in open line/CAO on construction for specified areas.

However,maximum waterabsorption in any case should notbe

allowedmorethan2.5%.

2.3 SIZE AND GRADATION

2.3.1 Ballastshouldsatisfythefollowingsizeandgradation:

a) Retainedon65mm Sq. meshsieve 5% Maximum

b) Retainedon40mm Sq. meshsieve* 40%-60%

c) Retainedon20mm Sq. meshsieve ***

*** Notlessthan98% formachinecrushedballast

Notlessthan95% forhandbrokenballast

* Formachinecrushedballastonly.

2.3.1.1 In exceptionalcases,where itisconsidered necessary on technical

considerations,toreducethemaximum sizeofballastforNG lines,

CTEmaymodifythesize& gradationoftheballastasdefinedabove.

Incaseofsuchmodifications,provisiongiven inPara2.3.2 to2.3.4

below shallalsobesuitablymodified. Thiswillbefinalizedbefore

invitation of tenders and should be incorporated in the tender

documents.
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2.3.2 OversizeBallast

i) Retentionon65mm squaremeshsieve.

A maximum of5% ballastretained on 65mm sieveshallbe

allowedwithoutdeductioninpayment.

Incaseballastretainedon65mm sieveexceeds5% butdoesnot

exceed10%,paymentat5% reductionincontractedrateshallbe

madeforthefullstack. Stackshavingmorethan10% retention

ofballaston65mm sieveshallberejected.

ii) Incaseballastretainedon40mm squaremeshsieve(formachine

crushedballastonly)exceeds60% limitprescribedin2.3.1 (b)

above,paymentatthefollowingreducedratesshallbemadefor

thefullstackinadditiontothereductionworkedoutati)above.

 5% reductionincontractedratesifretentionon40mm square

meshsieveisbetween60% (excluding)and65% (including).

 10% reductionincontractedratesifretentionon40mm square

meshsieveisbetween65% (excluding)and70% (including).

iii) Incaseretentionon40mm squaremeshsieveexceeds70%,the

stackshallberejected.

iv) Incaseofhandbrokenballastsupply,40mm sieveanalysismay

notbecarriedout. Theexecutivemayhoweverensurethatthe

ballastiswellgradedbetween65mm and20mm size.

2.3.3 UnderSizeBallast

TheBallastshallbetreatedasundersizeandshallberejectedif-

i) Retentionon40mm Sq. Meshsieveislessthan40%.

ii) Retention on 20mm squaremeshsieve islessthan 98% (for

machinecrushed)or95% (forhandbroken).
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2.3.4 SieveAnalysisofBallast

2.3.4.1 The test sieves used for sieve analysis shall conform to the

specificationsgiveninAnnexure-IV.

2.3.4.2 Whilecarryingoutsieveanalysis,thescreenshallnotbekeptinclined,

butheldhorizontallyandshakenvigorously. Thepiecesofballast

retainedonthescreencanbeturnedwithhandtoseeiftheypass

throughbutshouldnotbepushedthroughthesieve.

2.3.4.3 Thepercentagepassing through orretained on thesieveshallbe

determinedbyweight. TheweighingequipmentusedshallNOThave

leastcountmorethan100grams.

3. CONDITIONS FOR SUBMISSION OF TENDER

3.1 Eachtendereratthetimeoftenderingshallsubmitthetestreportof

ImpactValue. Abrasion Value,Water Absorption Value from

approved laboratories and the listofthese laboratories shallbe

mentionedinthetenderdocuments.

3.2 Thetenderershallalsofurnishanundertakingasincorporatedinthe

tenderdocumentthattheballastsupplyatalltimeswillconform to

SpecificationsforTrackBallastasspecifiedbyRailway.

4. METHOD OF MEASUREMENT

4.1 StackMeasurement

Stackingshallbedoneonaneat,plainandfirm groundwithgood

drainage. Theheightofstackshallnotbelessthan1m exceptinhilly

areaswhereitmaybe0.5m. Theheightshallnotbemorethan2.0m.

Topwidthofstackshallnotbelessthan1.0m. Topofstackshallbe

keptparalleltothegroundplane. Thesideslopesofstackshouldnot

beflatterthan1.5:1 (Horizontal:Vertical). Cubicalcontentofeach

stackshallnormallybenotlessthan30cum inplainareasand15 cum

inhillyareas.

4.2 WagonMeasurement

4.2.1 In caseofballastsupply taken by directloading into wagons,a

continuouswhitelineshouldbepaintedinsidethewagontoindicate

theleveltowhichtheballastshouldbeloaded. Thecubicalcontentin

cubicmetercorrespondingtowhitelineshouldalsobepaintedonboth

sidesoutsidethewagon.
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4.2.2 Inadditiontopaintedline,mentionedinpara4.2.1,shortpiecesof

flats(cutpiecesoftiebarsorotherwise)withcubicalcontentspunched

shallbewelded atthecentreofallthefoursidesaspermanent

reference. Incasethesupplyistakeningeneralservicewagon,actual

measurementswillbetaken.

WeldedFlat Whiteline

4.3 ShrinkageAllowance

Paymentshallbemadeforthegrossmeasurementseitherinstacksor

inwagonswithoutanydeductionforshrinkage/voids. However,when

ballastsupply is made in wagons,shrinkage upto 8% shallbe

permittedatdestinationwhileverifyingthebookedquantitiesbythe

consignee.

5. SAMPLING AND TESTING

5.1 General

5.1.1 The samples shallbe drawn with due diligence and adequate

precautionsothattheyrepresentthetruenatureandconditionofthe

ballast.

5.1.2 Being aheterogeneousmaterial,thegradation ofballastloaded in

wagonsand/ordumped/insertedinthetrackmaynotremainsameas

thatinitiallycheckedinstacks,duetolifting,loading,transportation,

unloadingetc. Similarly incaseofdirectloading intowagons,the

gradationofballastatdestinationmaynotremainsameasthatat

source,duetoloading,transportationetc. Therefore,thesamplesfrom

wagonsandtrackarenotrepresentativesamplesasfarasgradationis

concerned. Eveninthesamestack,resultsoftwochecksmaynotbe

same.

5.1.3 Thesamplesfrom astacktakenafterlapseofalongperiodofstacking

arenotrepresentativesamplesoftheballastinitiallysuppliedinthe

CUM 28.85
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stack,due to settling down of smaller size particles in voids

underneath,dirt/dustgettingaccumulatedinthestack,rainsetc.

5.2 SamplingFrequency

Inordertoensuresupplyofuniform qualityofballast,thefollowing

norms shall be followed in respect of sampling, testing and

acceptance:

5.2.1 On supply ofthefirst100 cum,thetestsforSize& Gradation,

AbrasionValue,ImpactValueandWaterAbsorption(ifprescribed)

shallbecarriedoutbyRailway. Furthersupplyshallbeacceptedonly

afterthisballastsatisfiesthespecificationsforthesetests. Railway

reservestherighttoterminatethecontractasperGCC atthisstage

itselfin casetheballastsupply failsto conform to any ofthese

specifications.

5.2.2 Subsequenttestshallbecarriedoutasfollows:

TypeofTests Supplyin

Stacks

Supplyin

Wagons

(a)SizeandGradationTests Oneforeach

100cum or

partthereofin

anystack

Oneforeach

100cum orpart

thereoffor

quantitytobe

loadedin

wagons

(b) Abrasion Value, Impact

Value and Water Absorption

Value(*)

OneTestforevery2000cum

(*) Thesetestsshallbedoneforthepurposeofmonitoringquality

duringsupply. Incaseofthetestresultsnotbeingasperthe

prescribedspecificationsatanystage,furthersuppliesshallbe

suspended tillsuitablecorrectiveaction istaken and supplies

ensuredasperspecifications.

The above testsmay be carried outmore frequently,atthe

discretionofRailway.

5.2.3 AlltestsforAbrasion Value,ImpactValueandWaterAbsorption

shouldbegotdonethroughapprovedlaboratoriesorRailway’sown

laboratories(listoftheselaboratoriesshallbementionedinthetender

document). Thesetests,subsequenttoawardofcontract,shallbedone

atRailway’scost.
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5.3 SupplyofballastinStacks

5.3.1 SamplingProcedure

(i) Atthetimeofformationofstacks,sufficientcareshouldbetakento

ensurethatthere issufficientspacearound thestack to facilitate

movementofJCB/PowerEquipments. Thelengthandwidthofeach

stack shallbekeptin such awaythateverypartofthestack is

accessibletotheJCBorPowerEquipment,tobedeployedfordrawing

“Samples”.

(ii) Incaseofballastsupplyinstacks,three“Samples”eachof0.3-0.5

cum volume,onesampleeachfrom twosidesandonesamplefrom top

afterremovingouterlayer(150-200mm)shouldbecollectedfrom

stackforevery100cum orpartthereof,byJCB orothersuitable

PowerEquipment.

(iii) Thelocation(inplan)anddepthsofsamplingpointsshallbevariedfor

different“Samples”anddifferentstacksinalot.

(iv) “GrossSample”shouldbepreparedbythoroughlymixingthethree

“Samples”collectedasin(ii)above,usingJCB bucketoranyother

suitablePowerEquipment,onaclean,flatandhardsurface.

Note: Inexceptionalcasesofsitespecificconstraints,approvalof

CompetentAuthority (Engineer-in-charge) shallbe taken

priorto invitation oftender,forusing manualmeansfor

collection and mixing of“Samples”,and this should be

incorporatedintheTenderDocument.

(v) A “TestSample”ofvolume0.027 cum shallbedrawnfrom eachof

the“GrossSample”,bythemethoddescribedinPara5.3.1 (vi),for

carryingoutSize& Gradationtests.

(vi) Methodfordrawing“TestSample”:Theballastin“GrossSample”

shallbescoopedintoaconeshapedpilebytakingcaretodropeach

scoopfulexactlyoverthesamespot. Aftertheconeisformed,itshall

beflattenedbypressingthetopofconewithasmoothsurface. Thenit

iscutintoquartersbytwolineswhichintersectatrightanglesatthe

centreofthecone. Thebulkofthesampleisreducedbyrejectingany

twodiagonallyoppositequarters. Theremainingballastshallbemixed

and“testsample”shallbedrawnfortesting. Afterdrawing“test

sample”,theleftoverballastof“GrossSample”shallbedumpedback

inthestack.
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(vii) Incaseclean,flatandhardsurfaceisnotavailablethenatarpaulinor

anyothersuitablesheetmaybeusedonaflatsurfaceformixing,

drawingandsieveanalysisofsamples.

5.3.2 Incaseofstacksofvolumemorethan100cum,morethanone“Test

Samples”willbetestedforSize& Gradation. Insuchcases,thesieve

analysisresultsofallthe“TestSamples”shallindividuallyconform to

followinggradation,foracceptance/rejectionofthewholestack:

(i) Retentionon20mm Sq. MeshSieveshallnotbelessthan98% for

machinecrushedballast(notlessthan95% forhandbrokenballast).

(ii) Retentionon40mm Sq. MeshSieveshallbebetween40to70%.

(iii) Retentionon65mm Sq. MeshSieveshallnotbemorethan10%.

Thefullpayment/reducedpaymentforthewholestack,asgiven in

Para2.3,shallbedecidedbasedontheaverageofthesieveanalysis

resultsofallthe“TestSamples”forastack.

5.4 SupplyofballastinHeapsforloadingdirectlyinWagons

5.4.1 SamplingProcedure

Samplesofballastshallbecollectedfrom heapsofballastproposedto

beloadedintothewagons. Forthis,thecontractorshallinform ADEN

in-chargeinwritingsufficientlyinadvancebeforeplacementofrake,

aboutthelocationsofballastheapsfrom whereitistobeloadedinto

wagons. ADEN in-chargeshalldecidethelocation ofheapsfrom

whichsamplingistobedone,judiciouslycoveringtheentirequantity

ofballasttobeloadedintherake.

5.4.2 Basedontheapprox. quantityofballasttobeloaded intherake,

methodologyforsamplingofballasttobefollowedshallbethesame

asinPara-5.3.1 and5.3.2 above.
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ANNEXURE-I

AggregateAbrasionValue

(BasedonIS:2386PartIV-1963)

1. Apparatus

1.1 Theabrasion testfortrackballastshallbecarried outusing Los-

AnglesMachineasperfig.1.

1.2 Theabrasivechargeshallconsistof12 nos. castironorsteelspheres

approx. 48mm dia and each weighing between 390 and 445 gm

ensuringtotalweightofchargeas5,000±25gm.

1.3 IS sievesofsizes50mm,40mm,25mm and1.70mm.

1.4 DryingOven

2. TestSample

2.1 Thetestsampleof10,000gm shallconsistofcleanballastconforming

tothefollowinggrading:

 Passing50mm andretainedon

40mm squaremeshsieve 5,000gm@

 Passing40mm andretainedon

25mm squaremeshsieve 5,000gm@

@ toleranceof±2% permitted.

2.2 Thesampleshallbedriedinovenat100–110°Ctoaconstantweight

andweighed(Weight‘A’).

3. TestProcedure

ThetestsampleandtheabrasivechargeshallbeplacedintheLos-

Angelesabrasiontestingmachineandthemachinerotatedataspeed

of20-33 revolutions/minutefor1000revolutions. Atthecompletion

oftest,thematerialshallbedischargedandsievedthrough1.70mm IS

sieve.

4. AnalysisandreportingoftheResult

4.1 Thematerialcoarserthan1.70mm ISsieveshallbewashed,driedin

ovenat100-110°Ctoaconstantweightandweighed(weightB).
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4.2 TheproportionoflossbetweenWeight“A”andWeight“B”ofthetest

sampleshallbeexpressedasapercentageoftheoriginalweightofthe

testsample. Thisvalueshallbereportedas:

(A-B)

AggregateAbrasionValue=------------X 100

A
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ANNEXURE-II

AggregateImpactValue

(BasedonIS:2386PartIV-1963)

1. Apparatus

Theapparatusshallconsistofthefollowing

a) ImpacttestingmachineconformingtoIS:2386 partIV-1963 as

perfig.2.

b) IS Sieveofsizes12.5mm,10mm and2.36mm.

c) A cylindricalmetalmeasureof75mm dia& 50mm depth.

d) A tampingrod10mm circularcrosssectionand230mm length,

roundedatoneend.

e) DryingOven

2. TestSample

2.1 Thetestsampleshallbepreparedoutoftrackballastsoastoconform

tofollowinggrading:

- Passing12.5mm ISsieve 100%

- Retention10mm ISsieve 100%

2.2 Thesampleshallbeovendriedfor4 hoursatatemperatureof100-

110°Candcooled.

2.3 Themeasureshallbefilledaboutone-thirdfullwiththeprepared

aggregateandtampedwith25 strokesofthetampingrod. A further

similarquantityofaggregateshallbeaddedandafurthertampingof

25 strokesgiven. Themeasureshallfinallybefilledtooverflowing,

tamped 25 timesand thesurplusaggregatestruck off,using and

tampingrodasastraightedge. Thenetweightoftheaggregateinthe

measureshallbedeterminedtothenearestgm (weight’A’).

3. TestProcedure

3.1 Thecupofimpacttestingmachineshallbefixedfirmlyintheposition

onthebaseofthemachineandthewholeofthetestsampleplacedin

itandcompactedby25 strokesofthetampingrod.

3.2 Thehammershallberaised380mm abovetheuppersurfaceofthe

aggregateinthecupandallowedtofallfreelyontotheaggregate.

Thetestsampleshallbesubjectedtoatotalof15 suchblows,each

beingdeliveredatanintervalofnotlessthanonesecond.



12

4. AnalysisandReportingoftheresult

4.1 Thesampleshallberemovedandsievedthrough2.36mm ISsieve.

Thefractionpassingthroughshallbeweighed(Weight‘B’). The

fractionretainedonthesieveshallalsobeweighed(Weight‘C’)andif

thetotalweight(B+C)islessthantheinitialweight(Weight‘A’)by

morethanonegm,theresultshallbediscardedandafreshtestmade.

4.2 Theratiooftheweightofthefinesformedtothetotalsampleweight

shallbeexpressedasapercentage.

AggregateImpactValue=(B/A)X 100

4.3 Twosuchtestsshallbecarriedoutandthemeanoftheresultsshallbe

reportedtothenearestwholenumberastheAggregateImpactValue

ofthetestedmaterial.
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ANNEXURE-III

WaterAbsorption

(BasedonIS:2386PartIII-1963)

1. Apparatus

Theapparatusshallconsistofthefollowing:

a) WireBasket-Perforated,electroplatedorplasticcoated,with

wirehangersforsuspendingitfrom thebalance.

b) Watertightcontainerforsuspendingthebasket.

c) DrysoftAbsorbentcloth 75x45 cm size2 nos.

d) Shallow Trayofminimum 650squarecm area.

e) Airtightcontainerofcapacitysimilartobasket.

f) DryingOven.

2. TestSample

A sampleofnotlessthan2000gm shallbeused.

3. TestProcedure

3.1 Thesampleshallbethoroughlywashedtoremovefinerparticleand

dust,drainedandthenplaced inthewirebasketand immersed in

distilledwateratatemperaturebetween22-32°C.

3.2 Afterimmersiontheentrappedairshallberemovedbyliftingthe

basketandallowingittodrop25 timesin25 seconds. Thebasketand

sampleshallremainimmersedforaperiodof24 ±½ hoursafterwards.

3.3 Thebasketand aggregateshallthen beremoved from thewater,

allowedtodrainforfew minutes,afterwhichtheaggregateshallbe

gentlyemptiedfrom thebasketontooneofdryclothesandgently

surfacedriedwiththeclothtransferringittoseconddryclothwhenthe

firstwillremovenofurthermoisture. Thestoneaggregateshallbe

spreadonthesecondclothandexposedtoatmosphere(awayfrom

directsunlight)untilitappearstobecompletelysurfacedry. The

aggregatethenshallbeweighed(Weight‘A’).

3.4 Theaggregateshallthenbeplacedinanovenatatemperature100-

110°C for24 hours. Itshallthenberemovedfrom oven,cooledand

weighed(weight‘B’).

4. AnalysisandReportingoftheResult

WaterAbsorption={(A-B)/B}x100

4.1 Twosuchtestsshallbemadeandindividualandmeanresultsshallbe

reported.
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ANNEXURE-IV

SpecificationofTestSievesusedforSieveAnalysisofBallast

1. The testsievesshallbe perforated plate sieve type with square

holes/apertures,mountedonaframe. Thetestsievesaredesignatedby

thenominalsizeofholes/apertures.

2. MaterialofPerforated Plate:Theperforatedplatefortestsieves

shallbemanufacturedfrom BrassSheetorSteelSheetorStainless

SteelSheetorGalvanizedSteelSheetorElectroplatedSteelSheet.

3. PlateThickness:Thethicknessofplateusedformakingtestsieveand

thetolerancepermittedforthisshallbeasfollowing:

For65mm SquareMeshSieve-3mm (Plus1.0mm Minus0.5mm)

For40mm SquareMeshSieve-2mm (PlusMinus0.5mm)

For20mm SquareMeshSieve-2mm (PlusMinus0.5mm)

4. ArrangementofHoles/Apertures:Thesquareholes/aperturesofsize

“W”intheperforatedplateshallbearrangedatPitch“P”asperthe

sketchgivenbelow:

5. SieveOpeningSize,PitchofOpeningsandtolerances:Thenominal

size of individualhole/aperture atmid-section (W),the Pitch of

holes/apertures(P)and permissibletoleranceforthem shallbeas

under:

TestSieveof

SquareMesh

Size

W P

Nominal

Size

Tolerance Distance Tolerance

65 mm 65 mm (±)1.5 mm 80mm (+)12.0mm

(-)8.0mm

40mm 40mm (±)1.5 mm 50mm (+)7.5 mm

(-)5.0mm

20mm 20mm (±)1.0mm 25 mm (+)4.0mm

(-)2.5 mm
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6. SieveFrame:Theframeoftestsievesshallbemanufacturedfrom

HardwoodorSteelsheetorBrasssheet. Theinternalsizeoftheframe

(i.e. clearsizeofperforatedplatemountedonframe)shallnotbeless

than100cm inlength,70cm inbreadthand10cm inheightonsides.

7. Markingontestsieves:A labelshallbefixedtotheframeofeach

sieve,legiblymarkedwithfollowinginformation:

(i) NominalApertureSize,

(ii) Materialofperforatedplate,

(iii) Materialofsieveframe,

(iv) Maker’sNameorTrademark,and

(v) AnIdentificationNumberforthesieve.

*********


