
I

OUTBONST E)QERIE CES AT IIITROPOI,ITAN COIIIIERY)

t

i
I

ABSTRT{CT

Insta.tan€ous outbulsts bare occuned al

Uetlopolitan corriely frd the pick and shovef

ior| of early il,ays to tbe rcden ntnirg

ie.hnlqc. 6f tortly. Developrents hawe be.n

the inttudu.tto. of an enisstor init€x to

measEe the prcneness of th€ ccl to outbusts,

ibainaee and itestresslng by lalee diaftter

boles, attenpts at higher prcductivity by the

intmduction of pulsed infusion shotfiling and

inplovements in wentilation.

The futwe prans dd ains for tbe Couiery

include predi. rlon seao gas pre.

ddi.age dil longralt niDing.

HISTORICAL

Uetlopolitan Colliery is th€ mst

northelry e4loitation of the Ilrara..a C@I

comerced in 193€ {ith the

sinki.g of txo ve.tical shafts to the Butli

seaD dd the developrent of a. area at depths

ro q50 E to the north and east of the shafts.

AII rclk vas by handr ,ith sone sinele shot-

filirg. The coalas the highest rank fodd to

the  sydn€y  Eas in  -  13X  v ,1 , ,  ( a , f . i t . ) ,  exc€p t

,here subj€ct to contact hetarclphisn. The

sean gas xas fa.gely Clq rith pe.haps 209 co2

(Hargraves, 1953) aDa numrcus outbusts yere

expe.ienced on sm11 faults and dykes up to

x.naser! etropolitd colliery

B .H .P .  s t ee l  D i v l s i on  Co l l i e i t es ,

1913, ritb som frtrtitie. (Fig.l)- Because
oF j rs  h iah  ranr  .nd  r td t i ve  d , i tn .ss  rhe  coar
ras btshly pized fo. fmorctives and ships

bu*els :s a .elatively sDk.tess fuel.

The lorer rank 221+ v.t{. (a.f.d.) eest€h

a .tepth of ,r50 n, Es opeD€d up
froE 1s25. Durins thts year a outbust

fatality *ttn C02 occuled dutnA hand hining
m.k witn single shotfi.i.g on a fauft.

Theleafter, ptrot hol. borine (a3 e diarerer)

up to 70 n ahead of th. iterelopEnt face ras
practised, rhe couieri vas de of the €lltest

mchdis€d nines ir Alstralia and t. 195!

fataltlv *.lFed - sith co- -

during unde.cutti.g. This e*nt, togeth€! rtth
the fatal outbust at cotlinsviller Queensl&d
rithin several Eets, higblignted tne
possibillty of instdtareous outbursting in trc
rustralia! c61 basins a.it spa!*ed off lesearch

into the prcblen in Austratia (Ha!s!aves, 19ss).

EARLY OUTBIRST I{ORK

Because sd€rcutting eas sNpect as th€

initiato! of tne t95rr outbust at t{etropotitat

colliely (a.d possibly at Couinsvhte too) a.d

a16o ras reIated to overseas @curences, tt

Es discontinued virt$Ily at 6nce. sinele

sriotfiliDg vas also dlscotinued. Cent.e

sheari.g ras substituted, rith tro six sh6t

!o@ds to complete cdl prepalatlon. laterj

rith the availability of better shotfiling

rppdrdtus, rKlve shoi rcuds to a centr shear

Th. Au.. LM M Southm O!an.L.d Adnch, tlF O@hM, Pr.dtcdo .id Conrot ol
Oulbud.l. Cdl Mln6 SylDodln S.Dl.mbf,. tog)
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and the. furl face ftuirg using btlli seco.d

delay detomtors rere intrcdlced. llany out-

bursts 'e.e induc€d 'ith the latter plactice

rHc rca !es ,  H :ndMsh .  e  Mccoy ,  I 96q ) .  S tud ies

of the eassiness of the coal related to the

occulrenc€s arlo,ed the deveropnent of a

gassi.ess index to outbust pEneness (tig. 2)

Additionally' mre fu.darertal

exani.ed seam Aas pfsslfts' conpositio.,

flo{s, increrentar flo,s, coal strdgths, !ank,

gas ploperty etc., valiabres, ventilatt4

effects, mini.g layort and ninhg retbod

.orsiderations etc, ( Halglaves, 1963).

' he  pobs ib i - i t y  o f  enp lov i ng  p reven t r ve

large diseter r'oles t

eEnined 'i , tbprovised boli.g equiph€Dt,

i nc l ud ins  des t ress tns  e r f ec t s  and  gas  d ra i nage

effe.ts sith tine, 1€ading to a desiaDed

patted of lalge ilianete! preventive holes

I  sd ! "g rd .d  H i rh  t \ : s  d " s i cn  r as  t l e  co f c rmen r

use of erissior i.dices to notito. pftneness

PMCTICE AND ETPERI'NCE

riIT! LARCE DIAUI?ER HOLES

Partry on the bast6 of the above {orki

paft1y nonicl1y, a hole dtanete. of 300 m vas

chosen. The filst large dianete! borer {as a

rcdified Edeco Hydlac nethane itEinage .bill

mmted on a short{aII cutte! flittiry trortev.

Then  a  d . i . .  l a s  dcs i g .d  r o  f i t  i n ro  d  hu r r ' F

car so that the guMings flourd be ha.dled mre

leadily by the ca!. l€t€r, dlills f6r 1a!ae

diameter holes {e!e destsn€d and fabrtcated in

austlalia (by fox a uore).
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ATTEMFTS IT HICHER PROI]ICTIVITY

achi€ved i. th. d€velo!-

oF  rhe  n i nc  Ls i ns

niner a.il large dianet€. prev€ntive noles as

but ft uas appafcnt tbat if

hieh€. p.oductivitv uas to h€ acnieved then the

de f i . t enc i es  v i t h  p reve . t i ve  ho tes  nus t  be

th€ l,orine of th. !att.r. of holes i. the

face of the h€adinE vrs tin€ .onslning. Fu.th€q

a tendency to rander off li.e!

r h i . h ,  r i t n  t he  cond i t i ons  o f  l se  r . r  con t j n lUu r

mincrs i. fi.st lorkings, restricted the advance

of tlre nini.s op€iations if th. holes co.veree!

or djversed too nu.h, thus naring tlie place too

uide. Idear]y, th€ ho1€s slrould

be .ne pillar rensth rons, but st.itins of th€

floor or roof or dxcessive uander by one o. both

holes reduc€d the eff€ctive ]ength of the

Ftt€.n. By havi.e to follo' th€ li.e of the

hores, difficulti€s uere erterienc€d in drivine

straisht roadMys vhich .reaied proLlehs

esFecialry in the conv€yo. roadvays.

iriven in developn€nt

panels uas greater than that required under

narnar minine conditions, this nainry teine due

to additional pit roon for the co.tinuous niner

rhilst places r€re occupied ny tne boring

vicin:ty of a fau]t. Th. notion ras grcuins

o f  f a l l r s ,  i t  n i gh t  be

iustifi€d to discount thc acceFit€d gas €mission

period, Even 'ith this additional pit roonr

nunerous ninins shifts "ere rost du€ to hlgh

eas €nissio. values. This Nas no!€ pronounced

hefore the abolishing of th€ ninihun drainage

leriod as nining vith the co.tinuous miner

could not tale p1a.e ,ithin the specified

The pattern conFis€d tlo hores ole oh

! i | n  0 1  d  .  - . a  o n  i .

uous hinjns {as not to take place oDtside the

p c  r " m  o .  r o l "  o r  ! :  : n  . -

60 dar jnitiat d.ainage pe.iod

ne.es:ary a la.ge nunber of

f dc -  
- r  

c  l e . e l op i cn '  p "1eL  -o  . opd  . . :  i  '

va j t i n s  pe r i od ,  La te r r  u i i h  expe . i ence  o f

enission value index nonito.ing, the drainage

!€rio.t ,as reduced to q0 days and then the

specific delay leriod ras rehoved alroui.g

enission varu€ nonitorinS onry to d€t€.oine

,hether to hine at any one time, Ptaces slo"

i ,

J

treated rith extra (centre) holes machine or whilst auaitins a dratnase tine

or rere fired lith full face lounds (inducer

shotfirins), Durins this phase of {ork no

oltbursts {ere erperie.ced in the places

. r e p d . e d  |  ' h  "  g -  d i a p  -  o  - s .  e " . " p -  f o r

- one ,here th€ hole

pattern uas suspect a.d the other in the

Theaus rM M. souihsn oueeistand Branch, The occur€nc€, pddicrion 6nd conlot ol
ourbuds in c@t Min€s symposium sepiomb.r, t98o
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&ainage period, Also, nininc tihe vas rost

because of unexp€ctedly having to frit the

n : n c r  d n d  \ '  |  .  d ' .  r c  p . d  -  ' o  p . a . e  a +  a

. - .  u I  o f  h r e  g -  -  :  . , : o n  , "  1 "  d - v " t o p i n s .

PUI,SED INFUSION SHOT|IRING

Pursed infusion shotfi.ins {as inttuduced

of destressine and deAassine

the zone imediately tn front of the 'orkins

face (Hargrares, 1974). An exenltion 'as

applied for and s.ant€d to fire rcr€ than one

shot at a tift and for the use

stemine mteriar to leplace clay. The exenpr-

ion also required the use pf Hy&obel €xplostve

and Hydrosta! detonators. Tnlee hol€s wele

bored by hand herd mchines to a depth of six

c  -  c  s -d r  ' . : sh  .  L t - h  onF

ce.tre hore and tNo flanktng hotes. Th€

infusion hores a non Prcduction

shift. Ilfusion at 17 kelcn ,as used fo. a

t{o hour period, th€r the shot hores ,ere

.harged and infusion restored before filin8

| 1 .  
' n . ' \ . o '  

3

consisted of t,o con.entric pipes uith com

pressed rubbe ashers 'hich exPand€d 'he. the

€fterior 25 m pipe {as scre,ed over the

interior 12 m pipe

cins plessure of 17 relcm- ,as used as the

jnfusion prcssure and th€ holes rere fired

under thb pressure.

trith the tntroduction of putsed infusion

shotfiring! the n€ed tur nurti

Ent pan€Is ras ftduced due to the quicker

deeassing and destressing €ffect on th€ coar.

Horkins conditions !e.e inp.oeed arso as

road'ays could be driven b€tter on rine and

productivity increas€d due to lesse! man hou.s

used than in borins larse holes and tess tine

uas  l os t  i .  f l i t t i ng  nach ines ,

IMPROVEMENT I YENTII,ATION

Nith the multi heading d€veropnent used

{ith the laree dianeter boreholes, it becahe

very diffi.ult to v€ntuate aLr the places. A

t i l

,,i

r----.---!g-4

syst.n of v€ntiratins aLI the 'orkins and

p repa ra t i . n  p races  r . s  dev i sed  (F i g ,  3 )  us i ns

q30 rn aaiar flo' fans on q60 m ductin8. These

rans have a capacity of approx. 3.8 n3lsec on

open  . t r cu i t .  1 .  sohe  ' o . k i ns  p l ac€s '  i t  , 6s

necessary to have tuo of these fans in seri€s

The nain fan at this staee Has

l im i t  be .ause  o f  i t s  capac i t y ,  because  o f  h i gh

nine .esisranc€ and b€cause of

the upcast shaft frcm the 'orkine paners, It

ras decided to sink a b€tter located up.ast

shaft and to instalL

r i t 5  t he  comDiss i on ins  oF  t h t s  f an ,  t he

air rer[ag.s th!.ughout the nine rere s.eat]y

r€d l ced  due  t o  t he  € l im im t i ng  oF  mny  ad jacen t

intakes and .eturns and this alloved hore avail-

able air fo! the vo.kins faces.

rere reFrac€d rith Richa.dson .entrirueal fans

or approx. capacity s.4 n-lse. 'hich greatly

:ncr€as.d the ai. rlov ove. the co.tinuolsniner.

Tho Aus.lM M. Souih€h Ou€€nclrnd Branch, The Oocu'.nc., tu€didion and Conlolol
OurbuEG in C@l Mines Syhposium Sdordmbai 1930



R,TTIONALISING PUL5ED INEUSICN SHOT|IRINC

TECHNIQUES HITH PROD!-JCTION TARCETS

uith the ever increasins fted fo! coal'

both for steel naking and expolt! the

t€.hntque of Pulsed infusion shotfi.ing ,as

ekmined in ar effort to increase the output

rnitialry it vas thonght that if the alea
' n n e d i "  " l y  i n  o n t  o '  ' r .  o r l  r e  r d  "  _ o r l d

be d€stressed and degassed nore

the pieparation of a distance in excess of 6 m

ahead of the face could be ennin€d. The

aborishing of one of the Ptepa.ation shifts

nieht thd be consid€red. ?elhdPs hisher

could give sreater

p e . 6 ' . a r ' o  o _  t o -  i  u . "  ,  D  o \ i d  r g  l o  - b !

dulation of d€sttessing and desassin3.

An intensifie. punp vas oltained and

pressures uP to 62 ke/cn- Hete

period, It {as found that no

{as obtain€d by this nethod. T)r€ sugsestion

'a3 that the hishet

dadgine the !oof. The possibilitv or a

further infusid period afte! the shots had

been fired 'as considered but this Proved to

be unsuitable as in nost instan.es the euns

ue.e blom out or the hores on fi.ins

Mor€ore!, in 3oX of holes on filine' the guns

,ere damased, sometines bevold .epai!.

h the instances Hhen th€ guns did stav in the

holes and further infusion Nas applied to

then, it nade rtttl€ or no effect on the

€nission value readi!8.

_hc  o  : s i na l  ; on  EU '  /  i s  r r " r  " .

round ta be lnsuitabl€ as it danaged the

detonator 1€ads due to the outside tube

tu.nins to tishten

mod i f i ed  (F i e ,  r r b )  t o  e r i n i na te  t he  ou t s i de

tube fron tunine thus reducing the

brok€n detonator leads Tne

gun las furth€r nodified (Fig rrc) aft€r an

i..ident {hich nearly cansed a serious

t
!

a.cident. Flon investigations at the tine of

the incident, it uas assuned that the cent.e

hor€ in the sun {as bloclied bv tne shot being

r i . 6 d .  I  .  e L  . d  i r n - d  i a  l .

trying to .enove it bY slackening

: r  r t - ^  o L r  o  h a  r o t . ,  ' : . o c  -  - d  a c r o . .  l -

headine a.d conpretely pierced a 1s0 m dian'
' o  o o i  ' \ e  h " d a  n c  t u o n  r ' '

face. In an €Ffolt to lrevent a recurrence' '

150  m  l e .e th  o r  12  m  p iFe ,as  added  t o  t he

inside end of tne sun. Radial ho1€s iere

drilled into th€ pipe and the end {as b}octed

lUPROVTII'XTS IN FRODUCTION

I.rlsion during the 2 hour pre-fusion

p€riod ,as examined lt uas found that aft€r

a Feriod of approx. 10 nin, verv littr€ extra

*at€r vas infused. It ias then decided to

€rininate this 2 honr infusion P€riod and

.na.se tle holes

By the tin€ that the shotfirer had mde his

final ch€cks at the face, prgceeded to nis

Th. A!s.lM M. Soulhod Olasndad adnch, Th€ Occur€.e, Pddicrion and Cont@l ot

outbuEls in co.l Mines Svmpsiun S.prembor. 1 940
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ftring statid (not less tban 100 n outbye

the fac€ iD htal<e ai!) ed naae fDftber tests

at thiE polnt, a 10 nin iDf$t@ De.iod had

elrDscd. Tlts pertod has reaaFd.d a5 adeqlatq

Nor the shots are fired aft€r this 6hft

period of infusion.

By adopting this syster, consecutive

production snifts can no{ !e ro.)Ga i. a

de€lopment paner, in fact fou! prod*tion

shifts per day have been rorkea ir one pale1

fo! trc {ee*s {ith gre.t success. The

possibility of outbursts has by no heds heen

eliiinated at xetroporitan Colliely, Fou

occutued tn 1979. on in€sttgartd of th.

tust recent outbulsts, it has beer founa that

so r  de r i c  -  c  es  11  rhe  sysLen  have  occu r red .

Tbe emission value eter its€lf tends to fail

to doge! if mt used sitri rigid discipli.e.

If the opelator is not tEired in the cotuect

use of the Eete!, an artificiauy 1or reaaing

dy b€ obtained, givina a false sense of

security, The €Eissio! r'oles if bored in

the rons location, can Aiv€ farse entssion

values of the zor€ imdiately in frot of

the ro.king face. utning bey..d the butt of

the enission holes has heen suspected oD at

Ieast tro outburst occasids.

IUTURE P'ANS AND AI}IS

B.sed on the concept 6f the coal beina

less likely to outlulst d open eDd llfts

thar in the splitting of piua.s, it has beeo

dectaed to develop the niDe fd r6ng{a11

letreattng extdctid. Tbe nine is divided

t.to tnlee nain aleas fo! ldgralt ext!.ctio.r

each arca contailing a estinated 12 logvall

faces, each face beine 150 m rtde by up to

2,000 n lorg givtns tn tbe.egion of 300,000

tomes 6f .oar flm each ronarafl. It is

planned to incEase the CoUiely output fes

the pre8ert 1,300 t6n.e3 p.! day to 4,500

tones per day by 1934. ro achleve and @irtain

this revel of output it is a.ticipated that srx

co.tinuous ni.ers rill be lequired to l<eep

lonAeall develolhent ahead of extractior. The

need for this .urne! of continloDs miDe! panels

is due to the precauttons neeaed in predicting

outb!rct prcne conditions evert

in solid dliwages. Up to 1 nou! per prcduction

shift can be rost i. tnese tests not solely in

the tests thenselves, blt iD having to secue

the plac€ right to tne face fo! the testing.

The possible opttons under outhursting

coditio.s ale predictio, control and

prevation. Regdding predictio.! as stated

above th€ gas emission raru€ {hilst usefur as

an outbu.st pro.eness index, has snoltconinss

in regard to opeEtid, 0f the otber nethods

of preaiction, the niceseionic Dethod appears

nost pronising! altnou8i nucb uDsmcessful, tf

lot ab.rtive, rort has been dde ove! sevelar

decades. Th€ prcblen is to filt€! out

extlaneous flequencies to auos identification

of sisnificant dldantc ev.rts associated yith

outblrsts, and not corfused by the nomal

vibrations of regula! c@I production,

Further the probtem is to identify the

pleliBinaly pattelns to such d'4ahie events of

sufficiert ituratio! to allor pledictid ad

'ithdra{al of fren. Ar*ady s@ su.h

lesearch has bee. undertaken !t etropolitan

coniery. The nethods of control, 'lIst

!€asonabry effective stilr haa€ sho.tcontnss

in addttion to introductng other da.geG.

Present trentts in preveDtlo research arc ndre

.egional i. concept, t.vofwilg tonge! draiEle

holes, perhaps f,tth nydtaulic tuacturi.g, od

ce*ain1y ritn bn8er duration of draiDage.

Both d€inage flm suface dd fron unde.grcund

rocations aru under consideEtio, th. fom!

inpeded, perhaps by slgnlficdt deptb of cov.!.

I. any event, fo. dEinaAe success, the ld

peruab ity of the coaf neeils to be ovelco$e

Th. &1 LM.M. Soornrn q,6n.t$<t 6dn.[ Th. Osndc.. pr.dcio. .nd Conrrot ol
ourb!.r. h co.t Mh.. syhp.cqm s.oi.hb.,, 19lo


