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A slot is cut along a plane of weakness in the coal roof
and rib-sides immediately in front of the monitor and is
then progressively widened towards the goaf until either
all the coal is extracted or goafing occurs. The monitor
is then withdrawn some distance down dip and the whole
process is repeated. The watér used to cut the coal also
serves to wash the coal to the feeder breaker and thence
to transport it along flumes to the slurry reticulation
networy located in the main development. The necessity
to drive secondary developments to the rise at a minimum
of 5 degrees results in coal not being recovered from the
£loor. 1In order to minimise this coal loss, panel length
rarvely exceeds 80 m. Often primary development is also
achieved utilizing water monitors.

5.3.6 Stope mining

Stope dimensions are seleocted in the light of the char-
acteristics of the roof strata to ensure either
non-caving (open stoping) Or caving (sublevel caving and
drawing) of the roof strata during stoping operations.

In the case of open stoping the roof strata usualiy caves
sometime after the completion of stoping operations,
nence the classification of the method as oneg which
results in 'caving' of the roof strata. Depending on
seam thickness, one Or mare gublevels are developed
through the seam, Typically, entries comprising each
sublavel are 5 m wide and 3 m high and are spaced at
lateral intervals of 8 to 15 m, Fig., 5(b). The vertical
distance between sublevels also ranges (rom 8 to 1% m. A
vertical slot 18 developed through the total seam
thickness and slices of coal are sequentially blasted
from each sublevel into thig slot. In open stoping coal
is recovered from drawpoints in the lowest sublevel,
whilst in sublevel caving and drawing coal is usually

recovered from all sublevels.
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Geologic Conditions Associated with Thick Seam

Mining Methods

5.4.1 Approach to tabulating conditions

Cochrane (1972) noted that 'thick coal seamg occur in an
infinite number and complexity of natural and geological
environments'. Therefore, whilst a thick seam mining
method may have been developed for use under a specific
set of geologic conditions, application of this method
to other locations has introduced new combinations of
conditions to which the method is suited. It is
impractical to define all these various combinations and
only the more important geologic conditions associated
with thick seam mining methods ave tabulated.

Three categories of geologic conditions have been
identified, namely:
Reguirements - raegional geologic features which

must be satisfied in order for a method to be
These features

ok
gt

considered potentially sultable.
are usually gpecified within & given 'range' of

values.

site specific features which may
guccess of a mining method and which

Therefore, the 'influence' of

hods must be assessed.

i1} Limitations =~
jeopardise the
cannot be changed,
these features ON mining met
- regional or site specific features

iii) Considerations 2
tconsideration' to reduce the

which reguire careful

risk they present ko the success of a mining

me thod, This may involve changing the nature of
or planning the mining operation such

a feature
influence of a feature is

that the adverse

minimised.
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Four geologic zones of influence pertaining to a thick

coal seam have also been identified, namely:

i) floor strata,
ii) coal strata,
iii) immediate roof strata,

¥

iv) upper roof strata,

A convenient means of vecording the conditions
associated with each of these zones is in matrices of
the form devised to classify thick seam mining methods
(Table 3). Such matrices enable information to be
presented logically and concisely and permit quick and
accurate comparisons to be made between geologic
conditions associated with each of the various mining
methods, In addition, the recording of the information
r@iatiﬂq’to the geology of South African thick coal
ceams in a similar form (Chapter 6), enables quick and
accurate identification of any thick seam mining methods
potentially suited for the mining of these seams.

T be of most vaue, particularly in view of the rather
unigue combination of local conditions, matrices should
be presented 1in a quantitative form. However, it has
already been noted that many publications only discuss
the jeologic conditions associated with thick seam
mining methods on 8 qualitative basis. Therefore,
rating systems have peen devised to quantify some of the
more comunon qualitative descriptions of geplogic

conditions.

5.4.2 Floor strata

Rarely is reference made in publications to the floor

strata other tha

term usually implyi
withstand load. Factors contributing to this

such as strength, friability, jointing and

n to the 'competence' of the strata, a
ng the ability of the floor strata to

'competency'
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susceptibility to weathering, as well as other factors,
such as the water bearing capacity and evenness of the
floor strata, which influence the selection of mining

methods, mining horizons and mining equipment, are only
noted occasionally.

&,

Consequently, the recording of geologic conditions
pertaining te the floor strata is limited to a
gualitative assessment of ‘competency', although an
attempt has been made to identify the influence of the
more important factors contributing to this "competency’ .
The ‘quantitative‘ rating system which has been applied
to qualitative descriptions of tcompetency' and of
'eontributing' factors is recorded in Table 4. The
influence of these geologic properties on each of the
thick seam mining methods is tabulated in Tables 5(A),
5(B) and 5(C).

It should be noted that mining methods do not always
operate on a stone floor. In particular, a number of
slicing mining methods commonly operate on a coal floor
or a floor comprised of stowed material. Howcver, the
possibility ugually exists to manipulate floor strata
properties, for example, by leaving a layer of coal on
top of an incompetent stone floor, by locating all
sublevel entries in the more competent coal horizons
within the seam, or by laying matting on top of the
stowed material, Therefore, geologic conditions
pertaining to the floor strata have been categorised as

‘considerations'.

curthermore, it should also be noted that the properties
required of the parameters recorded in Tables 5(A), 5(B)
and 5(C) are dependent On the type of mining equipment
used and on the final function of the floor strata.
Track mounted equipment usually requires a much more

competent £loor strata than rubber typed equipment.

similarly, more stringent limits nust be placed on
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TABLE 5(a) Typical floor strata geoloqic conditions aassociated with

thick seam full face mining methods.

CATEGORY

ROOF STRATA CONTROL

Mining Maintain | Limited Subsidence Cave

e thod

Parameter

pifiar with
pillar extraction

wilh stowing
Bord and

CONSIDERATIONS

A

Carnpelency

IA
oin

Strength

i\
H

Friability

Rate of deterioration
upon exposure 1o

i} mine atmosphere

A

B H

ii) water
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factors such as friability and deterioration of floor
strata upon exposure to water when the floor strata has
to Eulfill a later fuaction as the roof strata of a

lower slice mining operation. These factors have been

taken into consideration when assessing parameters.
5.4.3 Coal strata

"he rating system applied to gqualitative descriptions of
various geologic conditions pertaining to thick coal
seans is recorded in Table 6. Actual geolegic con-
ditions are tabulated in Tables 7{(A), 7(B) and 7(C).

A number of points concerning the values assigned to
A

parameters require clarification. These are:
i} Reguirements.

Depth - bord and pillar mining methods which
maintain the integrity of the roof strata are
restricted usually to a maximum depth of 300 m
by percentage axtraction considerations (refer
Fig. 1). When the roof strata is caved
practical considerations associated with the
formation and extraction of very large pillars
limit these methods to a maximum depth of about
500 m. Caving methods, in general, are not
employed at a depth of less than 50 m because
of practical proolems associated with weathered
roof strata, surface cracking and surface

sunsidence, and the greater economic viability

of surface mining techniques.

ceam thickness - the recorded seam thickness

rer esents the total seam thickness potentially
mineable by a method. Often an upper limit

cannot be specified since it is a function of
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TABLE 7(A)
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Typical coal seam geologic requirements,

limitations and considerations associated

with thick seam full face mining methods.

ROQF STRATA CONTROL
Mining Maintamn Limited Subsxcﬁénce Cave
& Method
3 P -
[7¥] k¢! [ - o4
= E L E 3 g3 u E
“ v = 3 & B =1
Paramater 5 & x % i 7
@ gs Sa 3 g
Ss a =
Razﬁgé i
Depth (m) <300 >50 50~-500 >50
g Qeam thickness {(m} >4 4—5(‘) L~5 L~5
] Yaralwon in sam
T treckness {m) (2) (3
o iy ever {0m NCT T <2~ NC <=
21 iidover 1000m NE <2- NC <2~
& varsation o dip (degrees)
1y over 10m <315 <110 <28 < 30
iijover 1000m <115 «<1S <19 215
Degrec of clealing NC N MC NC
Feiabilty NC s Fe N C(STD NC(SIT) | NCI<IT)
trttugnee of
Shaps {3) I m I o
Fautts(®
thegw ~ 0.2 = LOmM 1 o-11 1 -1
b4 1,0 ~ 30m -1 ol - X -l m- 1Y
2 >3m m- 1Y Iy Io- 1 ™
<
po Sterg partings
1 thickness - <0,3m 1-11 -1 1-1 -1
0,3 - 0,7m - 1x o-Im -1 -1
0,7 « 1,5m - - - o
1,5 ~ 40m - X oI~ X
Siont lenses o-m o-m o-II o- I
?‘2 5uv£:§b{h!x {0 ’
F&l 0 ahign gas conient st -1 o-Td n-m
S&| n)a hgh proneness 1o 1 [-1I m-1% nI-TY
W spontangous combusiion

Feotnotes
HRAARLEAN2 4
1) Range repregsen
2N C - not critical

3) -{-Ve) =indicates paramel
L) ( ) -a preferable but not

8) Refer to discussion ot this paramet

1s tolal seam thickness potentally mincable by method

er should nol decrease by more than this value.

essential value tor this parameter

er, sechion 54 3




TABLE 7(B)  Typical coal seam geologic requirements,

limita+tions and considerations associated

with thick seam slicing mining methods.

CATEGORY

ROOF STRATA CONTROL

REQUIREMENTS

) {12
Seam thickaess (m)Y |24 124 (2)

¥
2

Variglion in s€am

Marntain Limited Subsidence Cave
Mining Bord and pillar Non -=simuttaneous Bord and
Method l mulli-shee longwall %8‘ pittar o
& " <
o vi c
2l¢ : é’g kL Ik
o £ , % a |[92|lu=|E
oy = £ & ) LRlonl=
3 | & w e 3z = sEls 17 |Zal=0l%
‘3 1 - W E E; ot h"] 3(: mg\ 3
po i L 13 — ¢ E_. L= £
21 ELEC g§ o 0 a gl =9 ¢
1818595 2 & S gng’iSS;
=|8l32|%2] & 5 221 (88|83 ]ER S
5 38 | p® @ o Ewlg 5§ 2hlnglBo
Ele|sp| %8| 3 g EATP A §;§§
Parameter g s§lgslée 5o 2 o Ble2iEslg=l5z A
ol B € R @ - eI E8nlE
< : ol - = - = o ] - v
Slelsdleg| 53 | By | E¥|SEER nahec
2l =% > 8 2 < D2%i= £ =
Eiziz8 xa Sw £v AClEelds|E28|as|es
Range in
N * wl 60 -
- Depth (M) ant<aod <300 <300| >50 >50 | >50 | 3% | fog | >50|>50[=50

) =404 4 {487 P i A e
Ca-l2d| >4 C4-80 pilec8d >4 | DL ) e

thuckness {m) I

i) over 10m ; MCL MO | <t~ - < <t {=i- P NC =i ] <t~ |NT

Wover 1000m atf e Me <2y | tw2e) (<2-] | <2- f2-)| NC -l <2-

Yarvabnn o dip

{Gegrevs)

1} gver 10m ALY A LI R et <10 <20 <t i) | welG <15 leni0 ]« 10 XD

nlaver 000 m <t B iG] w2l 1 «215 <:1% ETA LN PR 18 23 4] Bl fiaict

Begree of cleating Ngs NC1 NG | NC N NC NC INC | NC INC | NC {»IT

Frioabitit KE MG T ME | NG NT {11} NC GeD) | NEC NC | NC | NC NG
iy el eI | eI { «]) el i e el

~

> g

LIMITATIONS

Inflyence of

Sty (6) pin| o 1 jn TI pemp| | oo joemlmemn o
Faum‘m
throw- 0,2 1,0m i1 1 1 - oemr {o-Iy I |1 jo-mmerm
10-30m  |neeom| o emy U I - gl hiSihigidtiSvalbvaling g
>3m Jr@indiepnasvabigve ho's i I | IO X I
H . a5 A
?&i?nf:sf'QESm At 1 + + e+ ]+ o
0,3-00m + | 1A I + + + + it o+ | + mw
07-1,5m | + |m| m | W i + + |+ I+ |+ | IX
15-40m | + | W1 I g + &+ + + X+ + I
Stone {enses g [ n-ut W] i-8fR-I e -

CONSI -
DER ATIONS

Sustabitity lo

high
1} ?m;gmgas ol T o -1 -1 B IR RID R RIS ERQUANBICENIONE
i) a high proneness
to spontaneous
com@ushon " 1 1 1 -1 1- -0 -mo-No-Nny -y

Footnoles

1) Range represents total seam thickne
2) C 1 - a range of values common for this parameter
3) -{-Ve) - indicales parameter should not decrease by morz than this value.

4)( ) - a preferabte but not essential value tor this parameter

55 potentiatly mineable by method

5) N C - not critical
6) Refer to discussion of this para
7) + - rated as an advantage - 5¢¢

meter, section 5.4.3.
discussion on’stone partings’




TABLE 7(C) Typical coal seam geologic requirements,

96

limitations and considerations associated

with thick seam caving and drawing mining

methods.

CATEGORY

Mining
Metnod

Paramwter

ROQF STRATA CONTROL

Mamtamn

Limited Subsidence Cav

L 4

Stope rrirung

Iritegrated. iong -
wall mining and
Hydrauld mining

Sublevel Cé ving

Opern stoping
Sublevel

caving and
Srawing

REQUHAEMERTS

Range 1n

Cepth {mi

Susarn Hegkeoss {m)

Varaln i gam
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slover 1000 ™
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{Gegraes)
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Degree of sratong

;&abtid‘f
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) }}bfz
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1) Range represents total se

2y o 3 -
I NC -
b) ¥ -

sy () -
6) Refer to discussion of thes

am thickness potentially mineabile by maethed,

a range of values comman for the parameter

not critical

cach situation to be individually assessed

- See

discussion on ‘variatien in dip’
a prefzrable but not essezntial value for thus parameler

parameter, section 54 3
&




other parameters such as depth and the coal
winning technique.

Variation in seam thickness - the effect of this
parameter is difficult to rate quantitatively
since it often depends on vwhether advance

knowledge is known of variation in seam
thickness and whether this variation is due to
a change in the floor elevation or the roof
elevation of a seam, or both. The parameter

influences slicing mining systems the most.
When rating this influence a distinction has
peen made between the maximum variation
tolerable ‘over a lateral distance of 10 m and
that tolerable over a distance of 1 000 w. The
Flexibility of most slicing methods to cope
with sudden local variations in seam thickness
1s much less than in the later case where panel
layouts can be designed to uniformly reduce the
mining height in slices or to increase or
decrease the number of slices to accommodate
regional variations in sean thickness.

yariation in dip - similar to variations in sean
ghickness, both local and regional variaticns
in dip (Efrom the horizontal) have been
recognised. The primary considerations whan
evaluating dip were the maximum gradient at
which equipment could tram and the, flexibility
of longwalling equipment., NO quantitative
evaluation of the influence of dip on hydraulic

n3 has been made in view of flexibility

mini
agsociated with this me.hod for artificially
manipulating tapparent' dip. With this me thod

et 0 ¥ e T

cach situation must be assesscd individually.

Degree Of cleating - A cleat is a discontinuity

in a coal seam along which no relative

s s e

with
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Faults -

displacement in any direction parallel to the
Plane of the discontinuity has occurred.
Whilst well defined cleating can be utilized to
advantage in coal cutting operations it is not
essential. In drilling and blasting operations
it may be of little importance. Consequently,
the degree of cleating has only been rated for
those methods which depend upon a well-cleated
coal for success.

Friability - as far as can be ascertained there 1is

no universally acceptable guantitative measure
of friability. Qualitatively, the term has
been taken to mean the ease at which a coal
seam crumbles, Similar to cleating this
parameter has only been rated for those methods
which depend upon a frisble coal for success.
Tt is interesting to note that ratings do not
contradict those preferred of a coal floor

strata,

Limitations.

slips - & slip is considered to be 'a fault along

which a displacement of less than 200 mm has
oceurred'. The influence of slips on a mining
method is a function of, amongst other para-
meters, the mining height, support procedures,
and the time and area of mine workings over
which slips are exposed. Ratings are based on
a consideration of the degres to which these

parameters are agsociated with each mining

me thod.

since the significance of faulting is a
function of seam thickness this parameter has
been evaluated in terms of the potential effect

which a change in seam elevation may have on a

I3




Stone partings - by the defini

Stone lenses - stone lenses a

{11) Consideratlions.

Gas

mining method. No considel

99

ion has been given
to fault density or to oth; ‘effects of

Faulting such as poor gro stability.

on of a thiék coal
seam (section 2.2) stone é;rtings may be up to
4 m thick and separate seal
2 m thick, Rather than h
effect on mining operatio

which are at least
ng an adverse

such partings may

be utilized to great advantage in some slicing

methods. For example, pa gs can function as
competent floor or immedigle roof strzta,

protect mining operations !

£ OVerlying gan’

between mining
5.  In Table 7(B) a
¢ po those methods

and limit adverse interact

opeyrations in adjacent sli

'+' rating has begen assigd
where “he potential exists

or stone partings

to be utilized to such advantages.

considered to be

non-continuous stone bands, usually of variable

ch occur within a

B

thickness and elevation,

seam. Where the possibility exists to win coal

by either drilling and blagting or coal cutting

this parameter has been eviiluated in terms of

its influence on coal cut operations, since

this mining technique willfla most adversely

affected by the presence O

stone lenses in a

geam.,

-~ whilst this parameter mus always be taken

into consideration it causég most concern when

present 1in high concentrations. Therefore, the

ter has been evaluat in terms of the

parame
suitability of a method for
coal seam. Recognised vents

are assumed to be practice

use in a very gassy

ation procedures
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Spontaneous combustion - similar to gas, this
parameter has been evaluated in terms of the
suitability of a method for use in a coal seam
which is highly prone to spontaneous combustion
and in which recognised ventilation procedures
are enforced.

A number of geologic 'limitations' and 'considerations'
have not been tabulated since they can only be
quantified in the light of specific site conditions.

For example, the influence which variation in rank
throughout the seam thickness has on the potential of
each mining method can only be assessed in the light of
specific washing costs and market reguirements.
Similarly, the significance of the direction and spacing
of faults can only ne guantified after panel length and
panel width have been determined on the basis of other

site specific geologic and economic considevations.

%.4,3 Immediate Roof Strata

similar to floor strata, reference is rarely made in
publications to the immediate roof strata other than to
tne 'competence' of the strata. In these instances the
verm ‘competence’ usually implies the capacity of the
strata to span underground excavations. As such, the
deqree of competence assigned to the immediate roof

strata is relative to the size of the excavation, the

pime period that the excavation has to remain open for,
and the type of roof support employed. For example,
strata that 1is classified as competent because it spans

a 6 m wide bord for an indefinite period of time without

moed of artifical support may be classifind us inconmpe-

tont when considering open stoping because it is

incapable of spanning in excess of 15 m. Therefore, two
'quantitative' systems have been devised for rating the
competency of the immediate roof strata. The first

system rates the competency of the strata in terms of
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the width of the excavation which the strata must be

able to span before caving of the roof strata is
induced. The second System rates the competency of ths
strata in terms of the maximum tolerable distance whig!
the strata can overhang into the goal after caving haw
been induced. These two systems are presented in Tabis
8 and have been applied to the various thick seam mining
methods in Table 9,

Numerous means exist to change the competency of the
immediate roof strata and/or its influence on mining
Operations. For example, the degree of competence Ay
be improved by leaving a layer of coal in Lthe roof be
brevent weathering due to exposure to the mine atmos-
phere, or by restricting bord width. The adverse
influence of incompetent ilmmediate roof strata in Lono

B

and pillar mining with pillar extraction may be limites

by utilizing a form of pillar extraction on ithe advann-

¢

-

whereby pillars are extracted almost immediately afts:
formation. In longwall mining, supports may be ‘contao:
aflvanced to limit displacement of an incompetent
immediate roof strata. Thus, the 'competency' of ihe
immediate roof strata has been categorised as a
'consideration', However, the support of a largs root
area ir open-stoping operations may be impractical and
so the degree of competence of the ilmmediate roof strate
constitutes a ‘'limitation’ in this special case.

5.4.5 Upper roof strata

The upper roof strata primarily determines the wanner in
which stresses are distributed around the mine workings.
Stress distribution is dependent upon the total
thickness of the upper roof strata as well as on the
rigidity and disposition of the various stratum
comprising the upper roof strata. As such, it is not
possible, either qualitatively or quantitatively to

evaluate those geologic properties of the upper roof
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strata which influence the selection of thick seam
mining methods. 1In any case, these properties often do
not influence the selection of a method so much as the

mine design associated with a method.

5.5 Economic Characteristics of Thick Seam Mining Methods

Well defined economic characteristics are associated with

most thick seam mining methods. For example, mechanised
simultaneous multi-slice longwall methods are noted as
extremely capital intensive, low working cost, inflexible,
high risk, low productivity, high percentage extraction
methods, whilst most bord and pillar methods are noted as low
capital intensive, high working cost, very flexible, low
risk, high productivity methods which only achieve a high
percentage extraction at shallow depth. However, an accurate
guantitative tabulation of thesc characteristics is
impractical since actual values assoclated with a mining
method can vary significantly from one economy to another,
one geclogic location to another, one coal winning technique

to another, and one mine layout to another.

for presentation purposes and to facilitate comparisons
Letween methods, a 'quantitative' rating system, Table 10,
has been devised for describing the qualitative economic
characteristics of the various thick seam mining methods.
These characiteristics are tabulated in Tables 11(A), 11(B)
and 11(Cj. 1In addition, a typical range in the present day

capital cost of each method has also been recorded. Since

this capital cost 1S,

parameters such as face lengt
a typical range in annual

amongst others, a function of
h, panel length, working height

and percentage extraction,

production and panel percentage extraction achieved by the

mining operations On which the present-day capital cost was

based is also recorded.
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TABLE 11(A) Typical economic characteristics of thick
seam full face mining methods.
ROOF STRATA CONTROL
Mining Maintain Limited Subsidence Cave
g Method 8
v o o
c 14
9 ¥ e v R €
< 5 s €z S €
e © 2 %2 U R o 3
B ! 7 " g
arameler 8 a E‘S gz 5 E"
3 a 5
Capetai cost 0-1 oI~ 0-1 -1y
Working costs
i} Enginerring 0-1 - 0-1 o-m
1}y Labour I-Q -1 - 0-1
1) Mirmang -1 0 II-111 0
) Provisions Q 1 Q L
Rate of production jas o I jat
Productively -1 L ~TIIX I -
Fiexibiity (o method ) 0-1 or 1-II m
Yersateivly {of equipment) I vy I -
Risk 1 oI i o-11
Actual capitat cost {Ra 108) Lo- 2.5 10 -2 10~ 25 0-12
Annual produstion {1x108) 0,6~ 0,8 05-06 04-08 | 06-08
Typical paral hoext {Em) 30 - 40 70-95 50 -70 73~85
Typical overail *hest (Bm)
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TABLE 11(B) Typical economic characteristics of thick
seam slicing mining methods.
ROOF STRATA CONTROL
; Ma_mtam L:mx‘(gd Subsidence ' Cave
‘ Mining Bord and piliar Non - simul wneous | Bord and
i 3 Method multi ~shice longwall T:fi o pitar o
g ol [ I wil s
‘ > g e z g.g- 1 ég_ g é
& B1R E: s s & |1%|8%|-
3 818 18 3 £ 1855 |2 |2oseE
ey} I B 5 @ b4 =312 (e _|32E1%elz )
4 - vl é o QQ o @ A3 - c o E'S 2alof
i < SRR EL ¢ 4 =el® 1% ,e15¢162
1 : -l ol g i ¥ -t b} = csi Y 2elox
; 8 T R > W b1 Cig el S UIERITE
. 518188158 @ @ £ z 23 Sﬁmvig:’
§ §leslspl el 3 - M -
i P SRR L 2 3 SgivsicE|5Elellod
, arameter £l Alav i & S e ) Rl RilEzlgziee
dlejgy| ¥8 ¥¢ s€ 128 051iz158 250
| slelsélez| $3 | M3 | 2E|SEIEBILEEA e
: Elz(zBlza| &4 £s | wel|2E|acs|28lA8l23
Capital cost o-1lo-1} 01 {01 | m-m w-rm | 1 {o-1{o-1 {mm| I jmx
f Working costls i
: 1) Engineseing 0-110-1} 01 | 01 m- X w-rw | 1-1 | 0-3 | 0-1 | I-TH| 0| I
; i) Labour prltmf oem| oem | 1-1 -0 |- T | T-m{o-I {0-1| K
| W) Mising B R T N0 OO+ I IR T4 0-1 -t | nem | mem) memgo-1 T I
i w | ) Provisions oio! 0 0 t i ! T T R O O
o L
% 7 | Rate of production o) o T I-1 -0 | W-Iwin-my ooy I I
55 i > i
. Z | productenty chol o Len) mm | opem (mew)omo| eI el |
:; Flexshihily of e 1
| method | O I O t I hois mlojl |mjwm
’ Varsatility of BERE | mew | Wex |mem|oto| 1 | mmiom|
it equipment
§ Risk T | -1 o-m | D 0| 1 (Wi
:
% Actual c.amtasl 025028| 10-25] 10-25 8-10 8-10 13 [10-25[10-25] 8-10 {14-¥6{ 7-11 i
%; o | cost {Rx10°)
; W . o 4~ (04~ | 0.8~ {05540,45
i 2 Annual produchion Ob- Q4 =08 04018 08-12 08-12 lQ3-a7 Q '
é% L1 (1x108) 08 | aa | %9 , 081 081 4| OB |-08
; >
. Z | Typical panel 30130 15 sel & 75-90 | 75-85 | 78-90| 805 | 50| M| 10150
% *hhext { Bm) 40| 60 3545 40-50 95! 70| 95| 0| 80
. : 50~ | 40~ |60~ |70~ {40~
Eﬁ Typical overall 15~ {15~ e 40 66- 8% 70 -85 80-70
: Footnole
1) Only partially mechamsed




TABLE 11(C) Typical economic characteristics of thick

seam caving and drawing mining methods.

ROOF STRATA CONTROL

Maintain | Limited Subsidence Cave

Stope mintng

Paramater

Sublevel
caving and

Open stoping

wall mimng and
sublevel caving

Hydraulic mining

| Integrated long -

B
H
o
]
Pt
<
¥
Lad

Capital cosd

Workg costs
1}Engweering
1) Labour

i) Myrung

w} Provisions

=R
HH

B~ -

Rate of production

o
H

Productivily

Flexibdity of
melihad

H

versatibitly of
equspment

Risk

Actual caprtal
cost (R x106)

Annual produchion 0.15-0,35
{tx106)

Typical panel 50 - 80
*le et ( 6m)

Typical overall

o axt (6m) 40-70
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108

Typical economic characteristics of thick

seam caving and drawing mining methods.

ROQF STRATA COMTROL

Miming Maintain | Limiled Subsidence ' Cave
Method -
' . QP minng
222 |
8 33 g g o
veo , 2 TR @
& u P > g
"N = k3 e w ¥ 3
Parameler 5E3 8 c 8¢ &
-3} N2 o
€33 2| & g°
Capiat cost II-m 0-1 0-1 0-1
Workmng costs
HEngineet (g - 0 0-1 0-1
ity Labour o-pr oy 6-1 I-11 1I-1L
1t} Mimring 1 0-1 1-1I I-1Ix
w) Prowusions H 0 0 0
Rate of production o I ha) IT
Productiyily - I I-O jus
Flenibiily of 1-T0 1~ 1-0O
melthod
Yersatihity of v VA I-I I-II
gupment
Higk mx II-TiI IIﬁIf.I I-1T
Aﬁtuai caprtal . . - Y
cost (R x 106} 4L-6 W0-201 10-20 10-20
Annua, . cduction 0.45-0,35| 06-09{ 02-03 | 02-03
(tx106) ‘
Typical panel 50~-80 | 75-90| 80-95 60- 85
‘{; axt ( Sm)
Typical overall 40-70 | 60-80 60-80 5675
v ext (6m)




A number of points pertaining to Tables 11(A), 11(B)

il reguire brief clarification., These are:

Provisions -~ that component of working costs associated

with longwall mining which provides for large

sub-assemblies and longwall face moves.

Flexibility of a method - is a measure of the

i AL T AR L

adaptability of a method to varying and/or
anexpected mining conditions.

Vergatility of equipment - is a measure of the
sultability of equipment under different conditions

to those for which it was selected.

Rigk - is a combined measure of both the possibility of
a loss and the magnitude of this loss.

annual production - is based on three shifts/day for
methods involving mechanised iongwall mining and
two shifts/day for all other me thods.

7
b
i
o
%
¢

SR e T R R

Percentage extraction - represent typical panel
and overal' percentage extraction rates currently
achieved by each method. 1In the case of bord and
pillar methods which maintain the integrity of the
roof strata these figures are typical for a depth

of 150 .

$.6 Conclusions

A considerasle number Of thick seam mining methods are in use

Most of these me thods have been

throughout the world. |
Llized to mine 2 to 4 m thick

adanted from mining methods ut ‘
seams although a few, guch as longwall mining with sublevel
caving and hydraulic mining. '

Well-defined geologic and economic

have been developed specific-

ally for thick seams.
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characteristics and requirements are associated with many of
the methods. For example, hydraulic mining is noted to
require a well cleated, friable coal seam, an immediate roof
which caves at frequent and regular intervals behind the face
soon after being undermined but not during the undermining
operation, and a reasonably competent floor which does not
deteriorate excessively in the presence of water. The method
is also noted to be a non-capital intensive, low working
cost, highly productive method. Under the rather unique
combination of geologic and economic conditions existing in
South Africa these characteristics and requirements need to
be guantified in order to assess the suitability of the
metho? to South African conditions. However, because
guantitative classification systems have yet to be developed
for many such paramters and since very little of the
literature relating to thick seam mining is concerned with
evaluating the potential of thick seam mining methods under a
specific set of conditions, many of the characteristics and
requirements of these me thods could not be guantified.

wevertheless, the information which has been tabulated,

especially that categorised under gaologic
od and that pertaining to the economic charac—
should enable the potential of

‘requirements' of

a mining meth
teristics of a mining method,
thick seam mining methods under local conditions to be

assessed reasonably accurately. For example, the require-

ments of a well cleated, friaple coal strata for hydraulic
ule out its application in those
= shearers of, typlcally, twice

employed elsewhere in the world

mining arce gufficient Lo I
South African coalfinlds wher

the kilowatt rating of these
2 poorly cleated t
aneous longwall mining methods

are requirad to min hick seam coal horizons.

similarly, the Eact that simult
ble the capit
er to achleve the same annual produc—

raquire at least dou al outlay of conventional

longwall mining in ord

tion, but are not as productive, rules out the use of such
methods in the Light oF the economic uncertainty associated
with existing conuentional longwall pining operations 1in

South Africa.

S L oo




In general, it may be concluded that a high percentage
extraction (~60 per cent) from thick coal seams, particularly

at depth, requires the utilization of capital intensive

mining methods. The productivity associated with many of
these methods is low.
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