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MININGMETHODS(UNDERGROUNDCOAL)

1.0 INTRODUTIONTOUNDERGROUNDCOALMINING:

1.1 ClassifyUndergroundCoalMiningMethods.
Methodofwinningcoalinundergroundminesareclassifiedintotwomaincategories:

1. Bordandpillar(alsoknownaspillarandstall)anditsmodification.
2. Longwall
(i) Advancing, (ii) Retreating.

Thefollowingmethodswhicharederivativesoftheaboveprinciplesystemshavesinceacquire
distinctivenomenclature:

(i)Roomandpillar (ii)Levelmining (iii)Horizonmining(iv)Slicing,
(v)Sublevelcaving.

2.0 BORDANDPILLARMETHOD:

2.1 DescribethevariousapplicationofBord&Pillarmethod.
DrivageofRoadways,developmentofminebythemethodofworkingknownasbordandpillar
consistsofdrivingaseriesofnarrowroads,separatedbyblocksofsolidcoal,paralleltoone
another,andconnectingthembyanothersetofnarrowparalleltooneanother,andconnecting
thembyanothersetofnarrowparallelroadwaysdrivennearlyatrightanglestothefirstset.
Thestageofformationofanetworkofroadwaysinknownasdevelopmentoffirstworking.The
coalpillarsformedareextractedafterthedevelopmentofthemineleaseholdandthislater
stageofextractingcoalfromthepillarsisknownasdepillaring.
Thebordandpillarmethodisadoptedforworking,

1.aseamthickerthan1.5m.
2.aseamfreefromstoneordirtbands,Stoneordirtbands,ifpresentinaseam,canbe

easilydisposedofforstrippackinginlongwalladvancingmethodofmining.
3.seamatmoderatedepth
4.seamswhicharenotverygassy.
5.seamswithstrongroofandfloorwhichcanstandforalongperiodafterdevelopment

stageisover,
6.coalofadequatecrushingstrength.

2.3 Describedepillaringmethodwithstowingandcaving.

DEPILLARINGWITHSTOWING:Depillaringwithstowingisamethodofpillarextractioninwhichthe
goafiscompletelypackedwithincombustiblematerialandingenerallypracticedwhereitis
necessarytokeepthesurfaceandstrataabovetheseamintactafterextractionofcoal.The
followingcircumstanceswouldrequireadoptionofdepillaringwithstowing.

1.Presenceofwater-bearingstrataabovethecoalseambeingextractede.g.Kamptee
seriesinWardhaValleycoalfieldofMaharashtra.Enormousquantitiesofwaterbeyond
theeconomicpumpingcapacitymayentertheminethroughcracksinthestrata.

2.Railways,rivers,roads,etcsituatedonthesurface,whichcannotbediverted.
3.Presenceoffireinaseamabovetheseamtobeextracted.
4.Existenceofoneormoreseamsofmarketablequalityextractableinthenearfuture.
5.RestrictionsimposedbylocalorGovernmentauthoritiesfortheprotectionofthe

surface.
6.Extractionofthefullthicknessofaseamthickerthan6m,asthickerseamscannotbe

extractedfullybycavingmethod.
7.Extractionofseamsverypronetospontaneousheating,ofverygassynatureorliableto

pumps.
8.surfacebuildingswhichcannotbeevacuated.
9.Tanks,reservoirs,etc.whichcannotbeemptied.

www.MINEPORTAL.in    Call/Whatsapp- 8804777500



2

DEPILLARINGWITHCAVING:Weshallconsiderherethearrangementspreparatorytodepillaringby
cavingmethod:

1.Ifthereisaseamabove,developedandfilledwithwater,ofgoafedandwearlogged,ithas
tobedewatered.Incasethetopseamisdeveloped,andabandonedtemporarily,pumpscan
beinstalledinitfordewatering.Topseammaybedewateredthroughashaftifitisonthe
dipsideandisaccessibleonthesurface.

2.Theplansarebroughtup-to-dateshowingallthenew constructions,positionof
boreholes,staplepits,etc.Thepositionoffaultplanesanddykesintheleaseholdandalso
intheareaofanadjacentcollieryshouldbeshown.

3.theadjacentmineslikelytobeaffectedbydepillaringe.t.;minesonthedipsidethatwill
havetopumpextrawater,havetobeinformed.

4.Adequatenumberofsupervisorystaff,workersandspeciallythemineswhohave
experienceofdepillaring,havetobeappointed;strengthoftimbermenmayhavetobe
increased.

5.thereshouldbeadequatestockofthefollowingmaterials
(i) Timber:thedemandisheavyduringdepillaring.Inathickseamthesizeofprops

normallynotrequiredduringdevelopmentwillbeindemandduringdepillaring.
Constructionofcogsrequiresloggingsleepersinalargenumber.

(ii) Firefightingequipmentandfiresealingequipmente.gstonedust,bricks,lime,
cement,C.G.Isheets,flameproofbratticecloth,etc.

(iii) Protectiveequipmentlikehelmets,shoes,etc.
6.Productionduringdepillaringislikelytobehighandthemagazinecapacity,numberoftubs

incircuit,haulagecapacityandstrengthoftrimmersmayhavetobeincreased.
7.Capacityofpumpsshouldbeincreasedtodealwithextrawatercomingunderground

throughsurfacecracks.
8.Outbyepillarshavetobestabilizedbysandstowingorsubstantialtimbersupports,

preferablychocks.
9.Isolationstoppingmustbeconstrictedtoformartificialpanelsofconvenientsizewithin

whichanyheatingorfirecausedduringdepillaringmayhavetobeconfinedandsealed.
10.Systematictimberingrulesaretobeframedandexplainedtothesupervisorystaffand

timbermen.
11.Inamineeveryworkingplace,wherepracticable,shouldbeprovidedwithatleasttwo

waysaffordingmeansofescapetothesurface.

2.4 Stateprecautionagainstfrreandwaterduringandafterdepillaring.

PRECAUTIONAGAINSTFIREDURINGANDAFTERDEPILLARING:Itisnecessarytotakestepstoprevent
spontaneousheatinginthegoafandtopreventthespreadingofheatingorfire.

1.Depillaringoperationsshouldbecarriedoninpanels.Suchpanelsmaybeformedduringthe
developmentofthedistrictbysolidcoalbarrierallroundthedistrictwithonlyessential
galleriesfortransportandventilation,andthepanelshouldcontainonlysuchnumberof
pillarsascanbeextractedwithintheincubationperiodwhich,however,isnotknown
duringthedevelopmentstageunlessexperienceisavailableoftheadjacentcollieries
practicingpillarsextractionbycavinginthesameseam.Wherethepanelsarenotformed
or,ifformed,containsuchlargenumberofpillarsascannotbeextractedwithinthe
incubationperiod,itisimperativepanelsareformedbyisolationstoppingbuiltofbrickin
limeorcement.

2.Depillaringoperationsshouldbeconductedfromdiptotherise,sothatgoafcanbe
submergedinwater.Ifhowever,theseamhasamildgradientorifdepillaringisconducted
withadiagonallineofextraction,thegoafontherisesideisnotdrownedunderwater.

3.Anattemptshastobemadenottoleaveanycoalinthegoafasfaraspracticable.This
however,becomesdifficultunlesstheroofisgoodandermitscompleteextractionfrom
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stooks.
4.Inshallowseams,topreventbreathingofairtothedepillaredareathroughcrackstothe

surface,thecrackshavetobeblanketedwithalayerofsandorearthnearly1.2mthick.
Suchblanketingisoftendoneonthesurfacebeforedepillaringcommences.Afterthe
cracksareformed,itisdangeroustocrossthecrackedsurface.

PRECAUTIONAGAINSTWATERDURINGANDAFTERDEPILLARING:Thesemaybesummarizedhereasfollows:
1.Enoughallowanceshouldbemadeforinaccuracyintheplans.Inaccuratemineplanshave

beenthecauseofaccidentsduetoinundationin90%ofthecasesduringdepillaring.Allthe
featuresrequiredtobeshownintheplanundertheregulationsshouldbeclearlyshown.A
commonomissionisboreholes,asthesearenotconspicuous,andoftenforgottenafter
prospecting.

2.Whendepillaringzoneiswithin60mofwaterloggedarea,advanceboreholeshavetobe
drilled.Volsafemachinefordrillingatanyangleissuitableforthepurpose.

3.Depillaringbelowawater-loggedareashouldbeavoided.Streams,rivulets,etc.onthe
surfaceshouldbedivertediftheexpenditureisjustifiable.

4.Ifoverlyingstratacontainawater-bearingstratum,unlesspumpingcapacityis
adequate,cavingmethodshouldnotbeadopted.

5.Nodepillaringoperationsshouldbeconductedinanareawhichislikelytocausesubsidence
ofthesurfacebelowthehighestfloodlevelofriver,stream,orlake.

6.Whendepillaringinbottomseamistoproceedfromrisetodip,thetopseammaybe
dewateredinstagesbyadvanceboreholesfrombottomseamwithpriorpermissionfrom
theDGMS.

2.6 Definecontiguousseam/2.7workingofcontiguousseam.

Iftwoseamsareseparatedbyapartingoflessthan9mtheyareknownascontiguous
seams.Theirworking,ifbothhavetobeworkedatatimeoroneafteranother,needsprior
approvaloftheDGMS.Athickseammaybeworkedintwosections,oneatthefloorandthe
otherneartheroofandthepartingbetweenanytwosuchsectionsofathickseamor
betweentwocontiguousseamsshouldbenotlessthan3mthick.Idtheseamsarewithin9m
ofeachther,thepillarsandgalleriesinoneseamshouldbeverticallyaboveorbelowthe
pillarsandgalleriesintheotherseamiftheyarenotsteeplyinclined.Thisconditionisnot
applicableifthepartingismorethan9m.wheretheseamsarenotcontiguousbutseparated
byapartingupto30mthick,theirdevelopmentinpanelsisoftenplannedinsuchawaythat
thepanelbarriersareverticallyaboveorbelowthoseinadjacentseamsbutthepillarsand
galleriesinsidethepanelsarenotverticallypillaritisrecommendedthattopandbottom
seamsshouldbeunderthechargeofthesameoverman.Thethicknessofthepartingshould
beascertainedfromtimetotimebydrillingboreholesatjunctionsofgalleriesafter
alternatepillars.Inathickseamifthereisanybandofstone,shaleorinferiorcoalwhichis
notworkableeconomically,suchthatthethicknessofpartingisbroughtupto3mormore.
Suchbandshelptomaintaindefinitefloorandroofgradientsandnearlyuniformthicknessof
sectionunderdevelopment.Theyalsohelpinreducingtheroofconvergence.

Whenworkingcontiguousseamsdevelopmentofbottom-mostseamisusuallyinthedip
directionforwaterconsiderationanddevelopmentinotherseamsisinotherdirection,
towardstheriseofstrikesothatthepropertyisprovedduringdevelopmentstage.

Onehaulagemayserveboththeseamsthroughadrift.Insuchacaseoutputfromthe
seamscanbebroughttooneseam,preferablythelowerseam,fromwhereitishoistedup.A
pitisnormallysunkuptothebottom seam andcoaloftopseam isloweredbyjig
arrangementtothebottomseam.

Itisacommonpracticetokeepthebottomseamadvancedatleastonepillaraheadofthe
topseamandwaterofthetopseamisallowedtogravitatetobottomseamthoughbore
holesoradriftsothattopseamworkingsaredry.Fromthebottomseamthewateris
pumpedtothesurfaceortothemainsump.
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2.8 Describeworkingofseamsaboveandbelowgoavedoutarea.

WORKINGOFSEAMSABOVEGOAVEDOUTAREA:
UnderRegulation104,noworkinahigherseamorsectionshallbedoneoveranareainthelower
seamorsectionwhichmaycollapse.Theworkingintheupperseamis,thereforepossibleonly
whenitisvirginandthelowerseamgoafhassettleddown.Asstatedearlier,ittakes3to5
yearsforagoaftosettledown.Anattemptcanbemadetoworksuchvirginseamiftheparting
betweentheseamsis30mormore.Withapartinglessthanthis,thetopseammaybeassumed
tobeunworkable.

Ifthetopseamisdevelopedbeforedepillaringinthebottomseam,roofofthetopseam
developsnumerouscrackswithdepillaringinbottomseamanditistoodangeroustoworkintop
seam.

WOKINGOFSEAMSBELOWGOAVEDOUTAREA:Withthepartingbetweentheseamsthickerthan9mitis
notnecessarytoinsistonsimultaneouspillarextraction.Theusualarrangementisthatthe
seamsareextractedinadescendingorder.Thefollowingpointsmaybeborneinmind:

1.Theextractioninthelowerseamshouldbeconductedunderasettledgoafofthetop
seamsothatthepartingisnotsubjecttotheimpactofkineticforcesletloosewhenthe
stratamovementsinthegoaftakesplace.Aperiodof3to5yearsisconsideredsufficient
toallowthegoaftosettle.

2.Stepsshouldbetakentoguardagainstinundationfromwater-loggedtopseamgoaf.
3.Themainfallismuchquickeriftopseamisgoafedandextractionmustbeplannedwith

thisinview
4.Heavytimberingisessentialbecauseofthedeadweightoftopseamgoaf.

2.9 StateadvantagesanddisadvantagesofBord&Pillarmethod.

ADVANTAGESOFBORD&PILLARMETHOD:
1.Roadsandairwaysareinsolidcoalandtheirmaintenancecostislowthroughoutthelife

ofthemine
2.Coaloutputisobtainedwhileroadwaysarebeingmadeduringthedevelopmentstage,and

naturallyduringthedepillaringstage,thusprovidingacontinuousflowofcoalafterthe
seamistouched.

3.Unlikeinlongwallminingnounproductiveworkofdining,strippacking,etc,isinvolved.
4.Thedevelopmentstagerevealsthegeologicaldisturbancesenablingthemanagementto

planaccordingly.
5.Theworkingteamisusuallysmallatworkingfaces.Thishelpsinsimplermethodsof

calculationofworkperformance,smootherandmoreco-ordinatework.Theeffectof
absenteeismisnotsignificant.

6.Surfacefeatureslikerailways,importantbuildings,rivers,etc.whichshouldnotbe
disturbedbyundergroundmethodsofminingcanbewellsupportedduringthe
developmentstagebythesolidpillarsofcoalandlaterbyonlypartiallyextractingthe
pillarsifstowingisnotpracticable.

DISADVANTAGESOFBORD&PILLARMETHOD:
1.Ventilationissluggish,ascomparedtolongwallmethod,attheworkingplaces.
2.Theextractionlossesaregenerallyhigherthaninothermethodsofmining.
3.Workiscarriedonatanumberofworkingplacescreatingproblemsofsupervision.
4.Atgreatdepths,theworkingbythismethodbecomesdifficultaseffectsofroof

pressurearenoteasilycontrollable;heavingoffloorandcreepingofroofmayresultin
lossofroadways.

5.Theeffectsofsubsidenceandinteractiononotherseamsarenotevenandnoteasily
predictableorcontrollable.
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3.0 LONGWALLMETHOD:
Longwallmethodofworkingconsistsinlayingoutlongfaces(60-200mlong)fromwhich

allcoalinworkingsectionofthecoalseamisremovedbyaseriesofoperations,maintaininga
continuouslineofadvanceinonedirectionandleavingbehindthevois(calledgoaf).Theroofover
thegoafispartiallyorcompletelysupportedbywallsofstone(calledpackwalls),sandor
othermateriallikecrushedstonetopreventcollapseofroofandonlyasmallstrip3to6mwide
andparalleltothefaceissupportedbytimberorsteelprops,barsorchocksinasystematic
manner.Alternativelytheroofoverthegoafisallowedtocaveinbuttheroadwaysaresecured
bypackwallsandchocksiftheyhavetobeused.

ADVANTAGESOFLONGWALLMETHOD:
1. Itissimpleandoffersconcentrationofworkareas,beingcapableofgivingthemaximum

yieldperhectareofcoalseamarea.Concentrationofworkpermitsgoodsupervision.
2. Alltheseamsectionisextractioninoneoperation,enablingthemaximumextraction

percentage.
3. Ventilationofworkingisrenderedeasierwithsimpleanddirectairroutes.
4. Theroofweightactingonthefaceassistsinlooseningthecoal,yieldingthegreatest

proportionoflargecoal.Cleatsandslipsincoalcanbeadvantageouslyusedtomakeeasier
winningandwithproperattentiontostratacontroltechniques,friableandweakproper
attentiontostratacontroltechniques,friableandweakcoalcanalsobewonwithout
muchdifficult.

5. Dirtbandsintheseamcanfindusefulpurposeinpackingofthegoaf
6. Floorsliabletocreepcanbebettercontrolledinthissystemasthereareonlyafew

roadwaystobecaredfor.
7. Seamsliabletospontaneouscombustioncanbesatisfactorilyworkedbythissystemas

conditionsexistwherebyallthecoalwhichisapotentialmaterialofheatingisremoved.
8. Itlendstomechanizationwiththeleastcapitalcostperteofannualoutput.Where

longwalladvancingisadopted,itmakespossibleaquickerreturnoninvestmentbyenabling
theminetoattainitsoptimumoutputwithinashorttime.

9. Itprovidesthemostsuccessfulmethodforworkingbeneathanotherworked-outseam.

DISADVANTAGESOFLONGWALLMETHOD:
1.Inlongwalladvancingmethodroadwaysaretobemaintainedinworked-outareasand

entailsubstantialrecurringmaintenancecosts.Sometimesthereisconvergenceofroof
intheroadwayswhicharerequiredtostandforlong.

2.Inthecaseoflongwalladvancingwithcavingalargeexpanseofgoafleftbehind
constitutesavastreservoiroffiredamp,apotentialsourceofdanger.

3.Inthecaseoflongwalladvancingwithstrippacking,ifroadwaypacksarenotwell
maintainedagainstleakage,ventilationcurrentmayshort-circuitthroughthegoaf,
whichisbothwastefulanddangerous(asitmaycauseincipientheatingofsmallcoalleft
inthegoaf.

3.1 DescribeLongwalladvancingandretreatingmethods.

LONGWALLADVANCINGMETHOD:Inlongwalladvancingextractionofcoalcommencesfromthe
vicinityoftheshaftpillarandproceedsoutwardtowardstheboundaryofthemineorpanel.
Approachtothefaceisbyparallelroads,formedataspecifieddistanceapartwhichisequalto
lengthoftheface.Theroofoverthegoafmaybesupportedbypackwallsorsandstowingor
allowedtocavein.Inlongwallretreatingpairsofheadingsaredriveninsolidcoal,certain
intervalapart,toapredeterminedboundarywheretheyareconnectedbyalongroadwayto
providealongwallface.Extractionofcoalthencommencesfromtheboundaryandthecoalface
retreatstowardstheshaft.Inthissystemgoafpackingisnotessentialforroofsupportif
subsidenceofsurfaceorstrataabovetheseamispermitted.
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LongwallmethodisthestandardmethodofworkingincoalseamsinBritain,Germanyand
otherEuropeancountries.InIndiaonlyafewmineshaveadopteditandthattooinconjunction
withhydraulicsandstowing,withveryfewexceptionalcasesoflongwallwithcaving.

Theroadsateitherendofthefaceareknownasgateroads.Usuallythecoaltransporting
gateroadistheintakeairwayandtheothergateroadisthereturnairway.Thecoal
transportinggateroadiscalledthehaulagegateandtheothergate,tailgate.Ifropehaulageis
usedinthehaulagegate,itservesformaterialsuppliesandalsoforcoaltransport.Butifabelt
conveyorisusedinthehaulagegate,theothergateroad(tailgate)servesformaterialsupplies
andiscalledsupplygate.

LONGWALLRETREATINGMETHOD:Thelongwallretreatingsystemcombinestheadvantagesof
pillarandstallmethodandlongwallmethod.Theroadwaysformedintheinitialstagesare
supportedbysolidcoalpillarsandthepropertyexploredduringtheformationofroads–an
advantagewithpillarandstallworking.Whentheretreatinglongwallworkingcommencesthe
faceofferstheadditionaladvantageoflongwallmethod.Moreoverspontaneousheating,ifany,
thatmayoccurinthegoafcanbeeasilyisolated.Ventilationplanningiseasier,leakagesbeing
veryfew.Thesecombinedadvantagesmakelongwallretreatingapopularchoiceiflongwallhas
tobeadoptedinamine

Applicationofthemethodthereforeliesinworking
1.thinseam(asthan0.7m)
2.seamswithdirtbands.
3.seamswithtoughroofwhichcanbeinducedtobendgraduallyandsettleonpacks,

orseamswithweakfriableroofwhichmaycaveinthegoaf.
4.contiguousseams,ifsolidpackedfacesarelaidoutcausinglittledisturbance,
5.gassyseams,whichrequiremeticulousplanningofventilation,
6.seamswhicharetobemechanizedforlargeplannedoutputs.

3.3 Describecyclicandnon-cyclicLongwalllayouts.

CYCLICLONGWALL:Onaconventionallongwallfaceequippedwithcoalcuttingmachines,face
conveyors(beltorscraperchaintype),theoperationsatthefacefollowadefinitesequence
andacycleofoperationscoversaperiodof24hrs.Astraightlineoffaceisessentialfor
installationofbeltorscraperchainconveyors.Wheresandstowingisadoptedforstowingthe
goaf,themaximumdistancebetweenthepackedgoafedgeandthefaceisrestrictedgenerally
to6mforproperroofcontrol.Thecycleofoperationsisusuallyasfollowsonastowedfaceif
coalcuttingmachineandmanualloadingofcoalonthefaceconveyorareadopted.

A.shift-Coalcuttinganddrilling
B.Shift-Shotfiring,dressingdownroofandsides,androofsupportingbypropsand

chocks.
C.Shift-coalloadinganderectingextrasupportsatlocalplacesofbadroofaftercoal

removal.
D.Shift-sameasAshift
E.Shift-SameasBshift.

Wherestowingofgoafisnotpracticedandtheroofisallowedtocavein,itshouldbreak
regularlyalongalineparalleltothefacebutwithoutburyingtheprops,conveyorormachine
neartheface.Suchlinealongwhichtheroofshouldbreakmustprovidestrongsupporttothe
roofbychocksandstrongprops.SystematictimberingrulesapprovedbytheDGMSare
applicabletoalllongwallfaces.

NON-CYCLICLONGWALL:Itmaybenotedthatinacycliclongwallsystem,eachphaseofoperations
likecutting,blasting,loading,etc.shouldbecompletedintheshiftallottedforthework.Thisis
unavoidableforsmoothoperationoftheworkingcycle.Coalisavailablehoweveronlyinoneshift
inadayofthreeshifts.

Thesupportsandconveyorareinstalledinstraightlinesparalleltotheface.Such
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straightlinesaremarkedontheroofbystretchingastringcoveredwithchalkpowder.
Developmentofflexiblechainconveyorswhichcapableofsnakingi.e.operatingevenwhenallits
pansarenotinastraightline,hasenabledoperationsatlongwallfacestobeconductedinanon-
cyclicmanner.Suchconveyorsarealsoknownasphytonconveyors.Aflexiblechainconveyor
needsnodismantlinganditcanbealwayskeptclosetotheface,whichneednotbeinastraight
line,byhydraulicallyorpneumaticallyoperatedpusherramsplacedevery3-4pansapartalong
theentirelengthoftheconveyor.Byinstallingsuchconveyorsmechanicalpowerloaderscanbe
employedatthefaceforloadingthecoaldirectintotheconveyor.Sinceazigzagorsteppedface
canbeworkedwhenflexiblechainconveyorsareinstalled,thecoalcuttingandloading
operationscanbecarriedoutinallthethreeshiftswithouttheneedtofollowarigidcycleof
faceoperations.Therobustlybuiltconveyorsinthisgroupareknownasarmouredchain
conveyorsandonthemcanbemountedcoalcuttingmachines,coalploughsandshearerloaders.
Whensuchcombinationsareusedatthelongwallface,propsarenoterectedbetweentheface
andtheconveyor,therebyprovidingwhatiscalledaprop-freeerectedbehindtheconveyors,i.e.
goafside,orbyhydraulicshieldsorhydraulicchocks.

4.0 THICKSEAMMINING
4.1 DefineThickSeams.

InIndiacoalseamsover4.5mthickareconsideredasthickseams.Thisnormvaries
aboroadfromcountrytocountry,inRussiaandChinaaseamover3.5mthick,inGermany1.5m
thick,inFrance4m,InJapan2.25mthick,InorderwestEuropeancountriesthefigureis2.5m.

Seamsthinnerthan1.5mpresentproblemsofmanualtubloading,walking,installationand
useofmachines,etc.butthickseamspresenttechnicalproblemsincompletecoalextraction,
roofcontrol,dealingwithspontaneousheating,etc.ATKunstoriacolliery,toquoteanexample,
theseamthicknessis8.4m.duringdevelopmentbycontinuousminer3mthicknessofcoalnear
thefloorwasdevelopedbybordandpillar,Inthedepillaringstageduetolackofstowing
materialonlythe4.8mseamthicknessisextractedinoneliftandtheremainingcoalisallowed
tofallinthegoafislost.

Inundergroundcoalmineswiththickseams,theventilationissluggish,mechanizationis
difficultasheavyun-widelysupportsarerequired.Bumpsarecommoninthickseams.Airblasts
poseaproblemandthepercentageofextractionispoorresultinginlossoflargequantityof
coalwhichremainsundergroundandisapotentialforrisk.

4.2 ClassifyThickseamMining.

Aseamupto3mthicknesscanbeextractedinonelift,sliceorsectionbylongwall
advancingorlongwallretreating.Itcanalsobedevelopedbybordandpillarfollowedby
depillaringwithcavingofwithstowing.Thepercentageofcoalextractionvariesfrom80%to
90%,highpercentagebeingpossiblewiththeadoptionofstowing.

Aseamover3mthicknessandupto6mthicknessisgenerallyextractedin2lifts(or
slicesorsections,astheyaresometimescalled)throughseamsupto6mthicknesshavebeen
extractedbydevelopingonbordandpillarpatternupto3mheightanddepillaredtofullheight
bycavinginonelift.

Ifcoalseamofsimilarthicknessisinitiallydevelopedbybordandpillarintopsection,
increasingtheheightofdevelopmentgalleriesandsplitgalleriesbytakingourfloorcoal
createsproblemsofdrainage,ventilation,coalloadingetc.thoughtheycanbegenerally
overcome.

Thepercentageofcoalextractionissomewhatlow,70%to80%,asthickerchowkidars
androbsatthegoafsideshavetobeleftinstituteforsafety.Inseamsofthickness4.5mand
above,rooftestingisnotsatisfactory,theroofsupportbypropsnotreliableandventilationis
poor.NormallytheDGMSdoesnotgivepermissionfordepillaringwithcavinginonelifeinseams
thickerthan5.5m.

www.MINEPORTAL.in    Call/Whatsapp- 8804777500



8

4.3 BlastingGallery&SublevelCaving.

BLASTINGGALLERY:BlastingGallerymethodenvisagesdrillingandblastingtheentirethicknessof
theseambysuccessiveblastswhileretreatingalongthelevelgallerywhichisdrivenalongthe
flooroftheseam.Apanelofabout1000mX120-150misdividedintosub-panelsof150mX120-150
mbydrivingmainrises.Abarrierofabout15misleftinbetweenthepanels.Itisnecessaryto
adoptthissub-panelintorestrictthesizeofpanelsothattheextractioniscompletedwithin
theincubationperiod(inIIIseamincubationperiodisbetween12-18months)thesubpanel,after
extractionofthecoal,istobesealedoffeffectively.Thesub-panelisfurtherdividedintotwo
partsbydrivingacentralmaintoreachtheboundaryofthepanel.Suchroomsaredrivenat13-15
mX60-65misformedinbetweentherooms.Themainriseandcentralmaindrivesare4.7min
widthtofacilitatethehousingofchainconveyorandalsothemovementofLHDsandjumbodrills.

Allthedevelopmentisdonealongtheflooroftheseam,toaheightofabout3m.Itis
essentialtosticktothecorrectsizesofroomsandrisesasotherwiseitislikelytolandinto
roofcontrolproblemsatalaterstage.Thedevelopmentofroomsandrisesisdonebyroad
headersasthiswouldensurethecorrectsizeofgalleriesaswellastherequiredprogress.

SUBLEVELCABING:Afterextractionof2sliceswiththeartificialroofofwirenetting4.8m
thicknessofcoalontheflooroftheseamisstilllefttobeextracted.Outofthis4.8mofcoal,
thetop2.4mwhichconstitutes4thsliceisnotextractedbyusualprocessofcoalcutting,
drilling,blasting,conveyor,shiftingetc.entryismadetothe5thslice(bottom-mostsliceof2.4
mthickness)bysuitablegateroadsandthesliceisextractedinlongwallretreatingmanner.
Theroofforthe5thsliceissolidcoalandnottheartificialroofofwirenetting.Theprogressin
themainface(5thsliceface)ismadebyblastingonly.Theminimumspanofthefaceistwobars
i.e.2.5mwhilethemaximumspan3barsor3.75mandeachfaceadvancebyblastingis1.25m.When
thegoafedgebarsandthepropsarewithdrawn,thecoalofthe4thslice(calledsublevel)of1.25
mwidthand2.4mheightcavesdownusuallybyitselfinthegoaf,thoughsometimesitis
necessarytobringitdownbyblasting.

Atthisfacesecondwirenettingisaddedalongtheroofofthemainface(5thsliceface)as
thefaceprogresses,mainlyforthepurposeofcontainingthesublevelcoalbetweenthe2ndwire
nettingandtheoriginalnettinglyingbelowsubsidedgoaf.Theroofnettingalsopreventsthe
immediatesplashofbrokencoalwhichcaninflictinjurytotheworkmenanddislodgethe
supportsinsidetheface.Forextractingthesublevelcoal,itisnecessarytopuncturethe
nettingatplacesorrollitupinsections.Bigchunksofthesublevelcoalneedsecondaryblasting
andallthecoalcannotberecoveredresultinginlossof10to20%(ofthesublevelcoal).The
coalremaininginthegoafisasourceofspontaneousheating.Thesecondwirenetting(alongthe
roof)hastobeextendasthefaceadvances.

5.0 HORIZONMINING:
Horizonminingisasystemofmining,applicabletoinclinedorundulatingseamsandalsoto

relativelyflatseamswheretheseoccursingroupswherebyallthecoalseamsareextracted
betweenpredeterminedhorizons,level,orplanes.Itinvolvesdrivingmainroadwayshorizontally
(oralmostso)throughthemeasuresorstratafromtheshaftatpre-arrangedintervalsof
depth,andtheseroad-waysform,asitwere,themainarteriesofthemine,throughwhichcoalis
transportedthroughoutthelifeofthemine,orofthehorizonconcerned.Atleasttwolevelsare
drivenatdifferenthorizons;lowerlevel,calledthehaulagelevel,isusedforhaulageandserves
asintakeairwayandtheupperlevelcalledtheventilationorreturnlevel,isusedasreturn
airwayandsupplyroad.Connectionsaremadetoeachoftheseamslyingbetweenthesetwo
levelsandtheportionofeachseamintersectedbythelevelsisdividedintosectionsofsuitable
sizeeitherbystapleorblindshaftsor,inrarecases,byinclinedroads.

Laterialdriftsorroads,orsimplylaterials,arethoseroadsdrivenparalleltothestrike
fromtheshaftandtheymaybesitedinoneofthecoalseamsor,moreusually,inthestrata
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belowthelowestcoalseamintheborizonconcerned.Thetermcrossmeasuredrifts,orsimply
cross-cuts,isusedforalltheapproximatelylevelmainroadsdriveninrockatrightanglesto
thelineofstrike,i.e.inthedirectionofthefulldiporriseofthestrata.Ingeneral,thecross-
cutsinthevarioushorizonsshouldbedrivendirectlyaboveoneanother.Anetworkofthese
roadways,laterialsandcrosscutsdrivenatthesamedepthofhorizon,constitutesahorizonor
level.Verticaldistancebetweenhorizonsis60-200m.

Horizonminingisactuallynotamethodofmininginthesenselongwallorbord-and–pillar
is,butisamethodoflyingouttheworkingsandroadwaysinacoalseamandcrossmeasure
strataforspeedytransport.Theactualmethodofminingmaybelongwall,bordandpillaror
roomandpillarthoughthemethodthathasbeennormallyadoptedhasbeenlongwalladvancing
orlongwallretreatingasthecountriesthathavefirsttriedhorizonminingandlaterdeveloped
it,wereaccustomedtolongwallmethodsofmining.Theusualmethodsoftransportarethe
conveyorsonthefacesandgates,spiralchutesinthestapleshaftsleadingtohaulagelevel,and
locomotivesinthehaulagelevel.Seamsareworkedindescendingorder.

5.1 Stateconditions,advantages,disadvantages,ofHorizonMining

CONDITIONSOFHORIZONMINING:
1.Largecapitalexpenditureonshaftsinkinganddriftingisrequiredbeforeproductionstarts.
Interestoncapitalanddepreciationofmachineryaswellascivilworksisthereforeheavy.

Tojustifyittheminemusthavelargereservesandproductionshouldbehighoveralong
life.Productionofatleast50,000tepermonthfromonepairofshaftsmaybeconsideredthe
lowerlimitunderIndianconditionsandthelifeofthemine,notlessthan30years.
2.Thepropertyshouldbepreferablyvirgin.
3.Thereservesshouldbeestablishedbywellorganizedprospectinganddrillingprogramme.
4.Theseamdensityi.e.thenumberandthicknessofseamswithinthegivenverticaldistance
shouldbehigh.
5.Thestratashouldbestrongaseachhorizonrequiresshaftinsertandlongdriftsthatlastfor
nearly½to3/4thofthelifeofthemine.

Otherfactorswhichneedtobeconsideredbeforeopeningamineapplyinthecaseof
horizonminingaswell.

ADVANTAGESOFHORIZONMINING:
1.Itprovidesthemainroadforefficientandadaptablehaulagesystems.Alocomotivehaulage,in
itsmostefficientformcapableofdealingwithoutputsoftheordersof3,000tonnes/dayor
more,ispossible.Outputsareconcentratedatafewloadingandhoistingpoints,permitting
mechanizationintransportandhoistingandachievementorlargeproductionrates.
2.Itmakespossibleahighlyefficientventilationsystem,therebeingtwoseparateindependent
roadwaysintakeandreturn,withoutthepossibilityofanyairlossesandshortcircuit.Pressure
differencebetweentheintakeandthereturniseasilymaintained.Thereisafurtheradvantage
indeepworkings,inthat,freshairisnotheatedbeforeitreachesthefacestothesameextent
asinin-the-seamminingdevelopment.Alsoemissionofgasthroughthestrataisusuallymuch
lessandthefreshairdoesnotgetvitiatedthroughitspassagealongtheairway,anaspect
whichisofimpotancewhenhighoutputsoftheorderof10,000tonnesperdayaretobeobtained.
3.Maintenancecostofroadwaysistheleastthfoughtoutthelifeofthehorizons,astheroads
areinstone.
4.Itiseasytoworkseveralseamsatatime.
5.Itiseminentlysuitedforinclined(beyond10°)anddisturbedseamsandforareasofhighseam
density.
6.Thesearestandsexploredgeologicallyasthelateralandcross-cutsaredrivenintheinitial
daysofminelife.

DISADVANTAGESOFHORIZONMINING:
Generalconsiderationsbeforeadoptinghorizonmining,statedearlier,indicatethe
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disadvantagesofthesystem.Highcapitalexpenditurefordevelopmentworkandlonggestation
periodarethemaindisadvantages.Anyseamwhichisnotworkedbeforeabandoninganupper
levelandstapleshaftsisvirtuallylost,asagainstthein-the-seammining,whereanyunworked
weakcanstillbeworkedatanytimeinthefuture.

5.2 DescribethelayoutofHorizonMining.

Givenfigureillustratesthesystem inits
simpleform,havingregardtosingle,uniformly
inclinedseamlyingtothedipoftheshafts.
Thefirststepistodrivemaincross-measure
drifts.XFandYErespectively,fromtheshafts
inthedirectionofthefulldipofthestratato
intercepttheseamatpointsFandE.Thefirst
(upper)driftXFformsthemainreturnairway,
andthesecond(lower)driftYEformsthe
mainintakeairwayforthefirstareaofcoal
tobeworked,namelyABCDontheplan.
Ultimately,airwillpassdowntheDCshft,
alongdriftYE,thenascensionallyuptheseam
fromEtoF,andsototheUCshaftviadriftFX.
Theverticalintervalbetweenthetwodrifts
variesindifferentcasesaccordingtothedip
ofthebends,thenumberofseamstobe
worked,andotherfactors,butmayrange
between60and200metres.Thenextstem(in
theparticularcaseunderconsideration)isto
drivelaterallevelroadwaysECandEDinthe
seam(seeplan)frompointE,atrightangles
to the main drift YE.The roadway CED
representsthemainintakeandconveyorlevel
forthefirstpairofworkingfaces,theloading
pointintotubsorminecarsbeingatE.

6.0 HYDRAULICANDPNEUMATICSTOWING:
6.1 DescribeHydraulicStowing.

HYDRAULICSTOWING:ThisprocessiswidelyusedinIndiainthosecollierieswhicharesituated
within16kmofriversgivingplentifulsuppliesofsand,thecommoneststowingmaterialinour
mines.

ThefollowingfactorshavemadestowingpossibleinmanyIndianmines:
1.Availabilityofsandfromriversflowingnearthecollierieswithin16km.
2.Roofandfloorofseamsarenotaffectedbywater.
3.Seamsnotbeingverydeep,humidityisnotamajorproblem.
4.Minesareusuallyatdepthexceeding100mandtheseamsareinclined.Hydraulicsand

stowingisnotsuccessfulwheretheseamisatalowdepthfromthesurfaceandis
flatterthan5°

Fromthestageofcollectionsandatriverandtillthesandispackedinthegoaf,thefollowing
operationsarenecessary:

1.Gatheringofsandattheriverbed.
2.Transportofsandfromriverendtothebunkersonsurfaceatthecolliery.
3.Transportofsandhydraulicallyfromthebunkerstotheundergroundstowingsite

throughpipes.
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4.Stowingofthesandintheareafromwherecoalhasbeenextracted.
Beforeintroducingsandstowingarrangementsatanycollieryitisnecessarytomakeboreholes
intheriverbedtoascertainthedepthofsand,toestimateitsreservesandtoexplorethe
possibilityofcontinuoussuppliesitsreservesandtoexplorethepossibilityofcontinuous
suppliestomeetthedemands.Oneofthecoalextractedneedstheoreticallynearly1.3teof
sandinavirginarea.Whereoldworkingshavetobestabilizedandthepillarstobeextracted,the
ratiomayextendto2.5teofsandforeveryteofcoalextractedfromoldworkings.Inworkings
whicharedevelopedbybordandpillarmethod,ifthedepillaringistobeinconjunctionwith
stowing,nearly1.8teofsandpertheofcoalextractedduringdepillaringwillbeessential.In
longwalladvancingworking,nearly1.4teofsandperteofcoalraisedisrequired.Wastageor
lossesaccountforadditional10-15%.

PNEUMATICSTOWING:Thestowingmaterialmayconsistofwasheryrefuse,boilerashes,surplus
pitrubbish,pickingfromthescreeningplant,orshalebandsfromthecoalseam.Sandaloneisnot
usedasitisheavyandabrasive.Amixtureofsandandwasherydirtmaybesuitable.Debris
containingmuchclaymaterialisalsounsuitablebecauseitclogsthepipes.Verydrymaterial
shouldbedampenedtoallaydust.Dampmaterialislessabrasiveandgivestightpackinginthe
goaf.

Thecrushedmaterialpassesfromthecrusherthrough65mmto75mmaperturewire
screentoastoragebunker.Tubsareloadedatthestoragebunkerandthenlowered
undergroundwhencoal-windingisslack.Thereshouldbesufficientstorageroomunderground
tostockthesetubsandadequatehaulagefacilitysothatduringstowingshiftthestowing
operationsarecontinuousandmaterialsaresuppliedtothestowingplantwithoutinterruption.
Underground,theloadedtubsaretakentoatipplerwhichtipplesthemartialonthefeeding
hopperofthestowingmachinewhichissituatedataconvenientpointnearthegoaftobepacked.

Thecompressedairrequiredforthestowingoperationsissuppliedfromthesurface
throughpipesof200mmto300mmdia.Smallersizepipesarerarelyused.Thesurfaceair
compressorismultistage,hasalargecapacityof55to85m3offreeair/min,consuming400to
600HP,andcompressestheairtonearly6kgf.cm2.Thestowingpipesareofhighcarbonsteel10
mmthick,inlengthsof3m.Roadwaypipesmaybewithflangejointsbutpipesatthestowing
rangehavequickreleasecouplings(Victaulicorhamechertype)withrubberseals.The
compressedairrangesintheshaftandgalleriesarefittedwithautomaticwaterdrainage
devicesandpressuregaugesatintervals.

7.0 SUPPORTANDROOFCONTROLINMINES:

Statepropertiesofvarioustypesofroof&roofbehavior,
Theimmediateroofinaroadwayorworkplaceinacoalseammayconsistofcoal,

sandstone,fireclayorshale.
Coalroofiscommoninallseamsmorethan3mthickifcoalnearthefloorisworked.Itis

reliableandwithoccasionaldressingdownofthehangingportionswillnotprovedangerous
whenitstandsforlongeriods,evenayearormore.Compressivestrengthofcoalvariesbutmay
beconsideredas2.25kg/mm2(1.5tepersquareinch).

Sandstoneroofbendsslightlybeforebreakingandwillgiveenoughwarningbefore
fracture.Itistherefore,reliableandisconsideredgoodinminingterminology.Coalpartsradily
fromsandstoneroof.Crushingstrengthofsandstoneisnearly13.5kg/mm2.

Shaleroofistreacherousandmostunreliable.Itrarelygivesanywarningbefore
collapsing.Itweathersquicklywhenexposedtoatmosphericactionandspallsoff,thatisone
layerafteranothercomesdownatintervals.Itisagoodpracticetokeep0.6mofcoalintact
nearashalyroofduringdevelopmentofamineiftheseamthicknesssopermits.Thecoalleft
intactintheroofmaybecompletelyextractedwhendepillaringthearea.

Twoterms,laminatedroofandmassiveroof,aregenerallyusedinminingincaseofroof
consistingchieflyofsandstone.Laminatedroofiscommoninmostofthecoalfields.During
depillaringoperations,iftheroofislaminated,localrooffalloccurs4to0hoursafterpropsare
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withdrawn.Thisrelievesthecoalpillarsoflocalweightandis,therefore,anadvantagewhen
extractingthepillars.Massiveroofconsistsmostlyofsandstonewhichhasnolaminations.

PRESSUREARCHTHEORYINLONGWALLWORKING:
Whenalongwallfaceisnewlyopenedbetweentwoheadings,orgateroads,say,100m

apart,andthefaceadvancesfromasolidcoalpillarorcoalrib,thehigherstrataintheroof
fromasortofbridge(orarch)acrosstheexcavatedareafromsolidcoalofthefacetosolid
coalofthecoalpillarorcoalribbehind.Timberorsteelsupportswillsupporttheimmediate
roof.Asthefaceadvancesandthespaceofthearchincreasestheloadduetoupperstrata
increasesovertheabutmentsofthearchuntilthebridgebreaksdownandtheroofcomesdown
inthegoaf.

Thepressurearchinlongwallworkingshasitsapexorcrestataminimumheightabove
theseamatnearly2timesthelengthoftheface.Ifthedepthofthecoalseamexceedstwice
thelengththepressureonaccountofweightoftherocksoutsidethepressurearchis
transmittedtoabutments.Ifthedepthisless,thestaticpressureoftherocksabovethegoaf
arerightuptothesurfaceistobesupportedbytheprops,checksandthepacksorstowingin
thegoaf.Perhapsforthisreasonlongwallfaceswithcavinghavecauseddifficultiesinroof
controlatdepthsoflessthannearly100m.

Itwillbeclearthatfailuresofundergroundcoalpillarsandroadwaysarethecombined
effectsoftheinducedstressesinthesurroundingrocksandcoalandtheinabilityoftherocks
andcoaltowithstandthem.Forexample,apillarfailswhentheappliedaxialstressintheroof
rocksattheedgesofarectangularopeningexceedstheshedstrengthoftheimmediateroof,it
failsinshear.Howarockrespondstopossiblestateofstressaswellasthereasonsforits
failureshouldbeundergroundbyengineersplanningundergroundsupportsandworkings.

TESTINGOFROOF:
Inmanysituationstheroofofmineroadwaysandfacesisrequiredtobesystematically

supportedatregulardistancesapart,whetherornottheplaceshavebeentestedandfoundto
requiresupports.Wheresuchsystematicsupportisnotconsideredessential,itisthedutyof
mineofficialtotestregularlyandsystematicallytheplaceswhereworkmanhavetopassor
work.Thistestingisusuallydone.

1.Visuallywiththehelpofastronglight,
2.Byhearingthesoundoftheroofandsideorapropsetwhentappedwithastick,and
3.Byfeelingthevibrationswhentheroofistappedwithastick.
Visualtestaimsatdetectinganycracksintherooforsidesoranysignsofweighton

supportssuchasbendingoflidsorburrofthetaperedendoftheexistingprop,water
percolationfromroof,orincreasedflowofwaterpercolation.Theseindicatetheneedfor
additionalsupports.

Agoodrooforsidegivesaringingsoundwhentappedwithastick;dullordummysound
indicatestheneedforsupports.Whentestingtheplace,theofficialshouldstandtotheriseside
oftheplacebeingtestedasloosechunksofrockofbadroofmaygivewaywhentapped.Theroof
abovegalleryheightof2.5mmaybetestedwithabamboowithitstestingendshodwithiron.
Cautionisnecessarywhentestingtheshaleroof,whichemitsaringingsoundevenwhentheroof
isbad,ifthethicknessoftheshalebedisgreaterthan0.3m.Aprop,ifalreadyerected,maybe
tappedtogetanindicationofweightonit;aringingsoundindicatesgoodconditionbutadulland
heavysoundgivesawarningofbadroofcondition,requiringadditionalsupports.

Vibrationtestisdonebyexperiencedmenbyrestingthepalmofthehandagainsttheroof
whentappingitwithstickandfeeingthevibrations,whicharedifferentforbadandgoodroof
conditions.Thisispossibleforheightnotexceeding2.2m.

Visualtestiscarriedoutiftheroofisupto5mhighbyastrongfocusedbeamoflight
fromatorchoranelectriclamp.Forvibrationtestabambooendiskeptpressedontheroofby
oneworker.Asecondworkertapstheroofbyanotherbambooandvibrationsarefeltonthe
first.
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MATERIALSEMPLOYEDFORSUPPORT:
Thefollowingmaterialsarecommonlyusedforminesupportsentirelyassuchorin

combination:
1.Timber,usuallysal(andinsomeareas,teak)isusedforpropsbars,chocksorcogs,and

laggings,
2.Ironandsteelinthefromofbars,props,arches,corrugatedsheetsandroofbolts.
3.Brickorbuildingstoneinmasonrywalls,orarchings.
4.Reinforcedconcreteorprecastconcreteblocksasroadwaylining.
5.Roadwayripping,dirtbandsandshalesaspackwalls.
6.Sand,earth,boilerash,washery rejects,milltailing,slagefromblastfurnacefor

smeltingIronandcrushedstoneaspackingofgoafandfillingorvoids.
Researchintostrong,lightweightmaterialsforundergroundsupportshasshownthatthe
mostpromisingoneisglassfibre-reinforcedplastics.Thesehavenotbeenintroducedinour
minesasyet.TestsinRussiahaveshowntheCBAMframedsupportsordevelopmentroads
weightneseventhoroneeighthasmuchasprecastreinforcedconcreteandonethirdas
muchastimberframes.CBAMisaSovietglassfibreproduct.

Precastconcreteassembliesassupporthavebeenseldomusedinourmines.Theyhavethe
seriousdisadvantagesofgreatweightanddifficultyinhandling.

Thetypeofsupporttobebuiltupdependsontheimportanceoftheplacetobesupported,
theperiodforthesupport,itscostandavailability.

CLASSIFICATIONOFSUPPORT:

SAFARISUPPORTS:Theconventionalmethodofsupportinggalleriesincoalminesisbymeansof
woodencrossbars.Forfixingthesecrossbars,holesaretobemadeinthecoalpillars
manuallybycrowbar.Thisistimeconsumingandthewholeoperationoffixingonecrossbar,
thismethodtakesabout2-21/2hours.Thereforethesupportslagmuchbehindtheworking
face.Forquicksettingofthecrossbars,themanualcuttingofholesinthecoalpillarsis
eliminatedbydrillingholeswiththeusualcoaldrillsandasupport,knownassafarisupport,
isinstalledtosupporttheroof.Thissupportconsistsofapairofclampsofmildsteelon
whichacrossbarisplacedtosupporttheroof.Eachclampconsistsofanangleironframeto
whichsemicircularm.s.bracketisweldedasaseatforthewoodencrossbarandintheangle
irontwoholes,35mm.dia.And175mmapart,areprovidedfortwom.s.rodsof32mmdia.700
mmlong.Thetwom.s.rodsofeachclampareinsertedintotheholesdrilledinthecoalpillar.
Thecrossbarisplacedinpositionoverthetwobracketsandtightenedagainsttheroofwith
woodenwedges.

SIDESUPPORT:Woodenlaggingareplacedtightbetweenverticalpropsandpillarwherethe
sidesareweakandneedsupport.Sometimesthetimbersetofpropandbarhastoresist
pressurefromsideswhichtendtocrushintotheroadways.Notchingisusefulinsuchcases.
Thepropsshouldbesetatanangleof14°to20°offtheverticalandthefeetwellsunkinto
thefloor.

Analternativemethodofresistingsidepressureistosinkthepropswellintothefloor
andtoreinforcethetimber-setbyanadditionalbarorstretcher,whichmaybenailedtothe
props.Asthisreduceseffectiveheightofroadway,itsusemaynotbeadvisableinroadways
oflessthan2mheight,usedbybasketloaders.

SUPPORTBYWOODENCOG,CHOCKORCHOCKMATE:Achock,cogorchockmateisacombinationof
sleepersaboveoneanotherinacriss-crossmanner.Itsupportsamuchlargerstretchthana
propandisusedinplaceswheretheroofisbadoverawideareaandnedsasubstantial
support.Cogsarealsoerectedwheremainroadwayshavetopassthroughareahavingcoal
pillarsofinadequatesize.Thetermchockmateisgenerallyusedinmetalmines.

CogsarerequiredundertheRegulationatgoafedges,atjunctionsofsplitsandgalleries
indepillaringareasinbordandpillarworking,andatbreak-offlineatthegoafonlongwall
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faces.
Onlyrectangularsleepers,oralternatively,sleepershavingtheirtwooppositesides

choppedflat,shouldbeused.Theminimumlengthofsleepersofacogtosupportroofata
heightupto3mmaybe1.2mbutforaroofheightinexcessof3mitmaybe1.5m.Thesleepers
shouldhaveaminimumcrosssectionof100mmx100mm.

Thecogshouldnotbenormallyerectedonloosefloorordebris,butonnaturalfloororon
securefoundation.Thefloorareaoverwhichthecogistobeerectedmaybeexcavatedfora
depthof25to50mmandshouldbemadenearlyflatinseamsofmildinclination.

Thechockshouldbetightagainsttheroofandthismaybetestedbyhammeringfor
loosenessattheuppermostsleepers.

SUPPORTOFAROADWAY:Wheretheroofofaroadwayisbadoversomedistancebarsrestingin
holesofcoalpillarsandtightenedagainsttheroofbywoodenlaggingsmaybeerectedat
intervalsof2to3m.Ifthecoalpillarsarenotstrongenoughoftheroadisthroughafault
zone,thewoodenbarsaresupportedontimberprops.Thisisacommonpractice.Wherethe
roofpressureislikelytobeheavybarsmaybesupportedontimberchocks.Amethodof
supportingawidejunctionbycogsandbars.Nopropsshouldbeerectedatsuchaplacewhere
theyarelikelytobedislodgedbymovingorderailedandrunwaytubs.Thebarsmay
sometimesbeplacedonbrickswallsconstructedonsolidfoundationofcoalfloorwith150
mmlayerofconcreteatthebase.

SYSTEMATICTIMBERING:Systematictimberingisthetermusedforerectingsupportsinsucha
mannerthatthedistancebetweensupportsareaccordingtoaspecifiedpatternaslaid
downbytheManagerandapprovedbytheDirectorateofMinesSafety.Systematictimbering
isessentialinthedistrictofbordandpillarworkingswheresplittingofpillarsordepillaring
isgoingon,oneverylongwallworkingface,ineveryworkinginadisturbedorcrishedground
andatotherplacewheretheDGMSmaysodirect.Thetypeofsupportstobeerected,
whethercogs,props,orbarsarealsospecificintheordergoverningsystematictimbering.In
everycaseofsystematictimbering,itisessentialthatadditionalsupportsshallbeerected
asandwhennecessary.Managerhastohandovercopiesofsystematictimberingrulestoall
thesupervisingofficialsandhastopostsuchcopiesatconspicuousplaceinthemine.
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