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A s l o t  i s  c u t  a l o n g  a p l a n e  o t  w eakness  in  th e  c o a l  r o o f  

and r i b - s l d e s  i m m e d i a t e l y  in  f r o n t  o f  the  m o n ito r  and i s  

th e n  p r o g r e s s i v e l y  w idened  towards  the g o a f  u n t i l  e i t h e r  

a l l  th e  c o a l  i s  e x t r a c t e d  or  g o a f i n g  o c c u r s .  The m o n i t o r  

i s  th en  w ithdraw n some d i s t a n c e  down d i p  and th e  whole  

p r o c e s s  i s  r e p e a t e d .  The w ater  used t o  c u t  th e  c o a l  a l s o  

s e r v e s  t o  wash the  c o a l  to  the f e e d e r  b r e a k e r  and t h e n c e  

to  t r a n s p o r t  i t  a l o n g  f lu m e s  to  th e  s l u r r y  r e t i c u l a t i o n  

netw ork  l o c a t e d  in  the  main d e v e l o p m e n t .  The n e c e s s i t y  

t o  d r i v e  s e c o n d a r y  d e v e lo p m e n t s  t o  the  r i s e  a t  a minimum 
o f  5 d e g r e e s  r e s u l t s  in  c o a l  n o t  b e i n g  r e c o v e r e d  from t h e  

f l o o r .  In o r d e r  t o  m in i m i s e  t h i s  c o a l  l o s s ,  p a n e l  l e n g t h  

r a r e l y  e x c e e d s  80 m. O f t e n  primary d e v e lo p m e n t  i s  a l s o  

a c h i e v e d  u t i l i s i n g  w a te r  m o n i t o r s .

5 . 3 . 6  S t o o e  m in in g

S t o p e  d i m e n s i o n s  a r e  s e l e c t e d  in the l i g h t  o f  th e  c h a r ­

a c t e r i s t i c s  o f  th e  r o o f  s t r a t a  t o  e n s u r e  e i t h e r  
n o n - c a v i n g  (o p e n  s t o p i n g )  or  c a v in g  ( s u b l e v e l  c a v i n g  and 

d r a w in g )  o f  the  r o o f  s t r a t a  d u r in g  s t o p i n g  o p e r a t i o n s ,  

i n  th e  c a s e  o f  o p e n  s t o p i n g  the r o o f  s t r a t a  u s u a l l y  c a v e s  

so m et im e  a f t e r  th e  c o m p l e t i o n  o f  s t o p i n g  o p e r a t i o n s ,  

h e n c e  t h e  c l a s s i f i c a t i o n  o f  the  method a s  one which  

r e s u l t s  i n  ' c a v i n g '  o f  the  ro o f  s t r a t a .  Depending on 

seam t h i c k n e s s ,  one  or  more s u b l e v e l s  a r e  d e v e l o p e d  
th rou gh  th e  seam, T y p i c a l l y ,  e n t r i e s  c o m p r i s i n g  e a c h  

s u b l e v e l  a r e  5 m wide  and 3 m h ig h  and ace  s p a c e d  a t  
l a t e r a l  i n t e r v a l s  o f  8 t o  15 m, P i g ,  5 ( b ) . .  The v e r t i c a l  
d i s t a n c e  b e tw ee n  s u b l e v e l s  a l s o  r a n g e s  from 8 t o  15 m. A 

v e r t i c a l  s l o t  i s  d e v e l o p e d  through the t o t a l  seam 
t h i c k n e s s  and s l i c e s  o f  c o a l  are  s e q u e n t i a l l y  b l a s t e d  
from e a c h  s u b l e v e l  i n t o  t h i s  s l o t .  In open s t o p i n g  c o a l  

i s  r e c o v e r e d  from d r a w p o i n t s  in  the l o w e s t  s u b l e v e l ,  
w h i l s t  i n s u b l e v e l  c a v i n g  and drawing c o a l  i s  u s u a l l y  

r e c o v e r e d  from a l l  s u b l e v e l s .



G e o l o g i c  C o n d i t i o n s  A s s o c i a t e d  w i th  T h ic k  Seam

Mining Methods

5 . 4 . 1  Approach  t o  t a b u l a t i n g  c o n d i t i o n s

Cochrane  ( 1972)  n o te d  t h a t  ' t h i c k  c o a l  seams o c c u r  in  an 

i n f i n i t e  number and c o m p l e x i t y  o f  n a t u r a l  and g e o l o g i c a l  

e n v i r o n m e n t s ' .  T h e r e f o r e ,  w h i l s t  a t h i c k  seam m in in g  

method may h a v e  been  d e v e l o p e d  f o r  u se  under a s p e c i f i c  

s e t  o f  g e o l o g i c  c o n d i t i o n s ,  a p p l i c a t i o n  o f  t h i s  method  

t o  o t h e r  l o c a t i o n s  has  i n t r o d u c e d  new c o m b in a t i o n s  o f  

c o n d i t i o n s  t o  w h ic h  th e  method i s  s u i t e d .  I t  i s  
i m p r a c t i c a l  t o  d e f i n e  a l l  t h e s e  v a r i o u s  c o m b in a t i o n s  and 

o n l y  t h e  more i m p o r t a n t  g e o l o g i c  c o n d i t i o n s  a s s o c i a t e d  

w i t h  t h i c k  seam m in in g  m ethods  a r e  t a b u l a t e d .

T h ree  c a t e g o r i e s  o f  g e o l o g i c  c o n d i t i o n s  have been  

i d e n t i f i e d ,  n a m ely :

i )  R e q u i r e m e n t s  -  r e g i o n a l  g e o l o g i c  f e a t u r e s  which  

m u st  be s a t i s f i e d  in  o r d e r  f o r  a method to  be 
c o n s i d e r e d  p o t e n t i a l l y  s u i t a b l e .  These  f e a t u r e s  

a r e  u s u a l l y  s p e c i f i e d  w i t h i n  a g i v e n  ' r a n g e '  o f

v a l u e s .

I t )  Limitations -  sits spec i t ic features which may
jeopardise the success ot a mining method and which 
cannot bo changed. ThereEore, the 'influence' of 
these features on mining methods must be assessed.

in) considerations - regional or site specific features 
which require careful 'consideration' to reduce the 
risk they present to the success of a mining 
method. This may involve changing the nature of 

feature or planning the mining operation such 
J t  the'adverse influence of a feature is
m i n i m i s e d .
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Four g e o l o g i c  z o n e s  o f  i n f l u e n c e  p e r t a i n i n g  t o  a t h i c k  

c o a l  seam h a v e  a l s o  b een  i d e n t i f i e d ,  namely;

i )  f l o o r  s t r a t a ,

i i )  c o a l  s t r a t a ,
i l l )  im m e d ia te  r o o f  s t r a t a ,

i v )  upper  r o o f  s t r a t a ,

A c o n v e n i e n t  means o f  r e c o r d i n g  the c o n d i t i o n s  

a s s o c i a t e d  w i t h  ea ch  o f  t h e s e  zo n es  i s  in  m a t r i c e s  o f  

th e  form d e v i s e d  t o  c l a s s i f y  t h i c k  seam m ining  m ethods  

( T a b l e  3 ) .  Such m a t r i c e s  e n a b l e  i n f o r m a t i o n  to  be  

p r e s e n t e d  l o g i c a l l y  and c o n c i s e l y  and p e r m i t  q u i c k  and 

a c c u r a t e  c o m p a r i s o n s  t o  be made b etw een  g e o l o g i c  

c o n d i t i o n s  a s s o c i a t e d  w i t h  ea ch  o f  the  v a r i o u s  m in in g  
m e th o d s .  I n  a d d i t i o n ,  the  r e c o r d i n g  o f  th e  i n f o r m a t i o n  

r e l a t i n g  t o  th e  g e o l o g y  o f  S o u th  A f r i c a n  t h i c k  c o a l  
seams in  a s i m i l a r  form (C h ap ter  6 ) ,  e n a b l e s  q u i c k  and 
a c c u r a t e  i d e n t i f i c a t i o n  o f  any  t h i c k  seam m in ing  m eth od s  

p o t e n t i a l l y  s u i t e d  f o r  the m in in g  o f  t h e s e  seam s.

To be  o f  m o s t  v a ^ u e ,  p a r t i c u l a r l y  in  v i e w  o f  t h e  r a t h e r  

u n iq u e  c o m b i n a t i o n  o f  l o c a l  c o n d i t i o n s ,  m a t r i c e s  s h o u l d  

be p r e s e n t e d  in a q u a n t i t a t i v e  form. However,  i t  has  

a l r e a d y  b een  n o te d  t h a t  many p u b l i c a t i o n s  o n l y  d i s c u s s  

th e  g e o l o g i c  c o n d i t i o n s  a s s o c i a t e d  w i t h  t h i c k  seam 
m in in g  m eth od s  on a q u a l i t a t i v e  b a s i s .  T h e r e f o r e ,  
r a t i n g  s y s t e m s  have  been  d e v i s e d  to  q u a n t i f y  some o f  the  

more common q u a l i t a t i v e  d e s c r i p t i o n s  o f  g e p l o g i c  

c o n d i t i o n s .

5 . 4 . 2  F lo o r  s t r a t a

Rarely i s  reference made in pub l ica t ions  to the f lo o r  
s tra ta  other than to the 'competence' of the s t r a t a ,  a 
term u su a l ly  i m p l y ^  the a b i l i t y  of  the f lo o r  s t r a ta  to 
Withstand load.  Factors contributing to th i s

a s  S t r e n g t h ,  f r i a b i l i t y ,  j o i n t i n g  and
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susceptibility to weathering, as well as other factors, 
such as the water bearing capacity and evenness of the 
f l o o r  s t r a t a ,  w h ich  i n f l u e n c e  the  s e l e c t i o n  o f  m in ing  

m e t h o d s ,  m in in g  h o r i z o n s  and m in in g  e q u ip m en t ,  a r e  o n l y  

n o t e d  o c c a s i o n a l l y .  *

C o n s e q u e n t l y ,  t h e  r e c o r d i n g  o f  g e o l o g i c  c o n d i t i o n s  

p e r t a i n i n g  t o  th e  f l o o r  s t r a t a  i s  l i m i t e d  to  a 

q u a l i t a t i v e  a s s e s s m e n t  o f  ' c o m p e t e n c y ' ,  a l t h o u g h  an 

a t t e m p t  h a s  b e en  made t o  i d e n t i f y  the  i n f l u e n c e  o f  th e  

more i m p o r t a n t  f a c t o r s  c o n t r i b u t i n g  to  t h i s  ' c o m p e te n c y  . 
The ' q u a n t i t a t i v e '  r a t i n g  s y s t e m  which has  been a p p l i e d  

t o  q u a l i t a t i v e  d e s c r i p t i o n s  o f  ' c o m p e te n c y '  and o f  

' c o n t r i b u t i n g '  f a c t o r s  i s  r e c o r d e d  in  T a b le  4 .  The 

I n f l u e n c e  o f  t h e s e  g e o l o g i c  p r o p e r t i e s  on each o f  th e  

t h i c k  seam m in in g  m ethods  i s  t a b u l a t e d  in  T a b l e s  5 ( A ) ,  

5( B)  and 5 ( C ) .

I t  s h o u l d  be  n o te d  t h a t  m in in g  methods do n o t  a lw a y s  

o p e r a t e  on a s t o n e  f l o o r .  In p a r t i c u l a r ,  a number o f  
s l i c i n g  m in in g  m eth od s  commonly o p e r a t e  on a c o a l  f l o o r  

o r  a f l o o r  c o m p r i s e d  o f  s tow ed  m a t e r i a l .  However,  th e  

p o s s i b i l i t y  u s u a l l y  e x i s t s  t o  m a n ip u la te  f l o o r  s t r a t a  

p r o p e r t i e s ,  f o r  e x a m p le ,  by l e a v i n g  a l a y e r  o f  c o a l  on  

t o p  o f  an i n c o m p e t e n t  s t o n e  f l o o r ,  by l o c a t i n g  a l l  
s u b l e v e l  e n t r i e s  In th e  more com p eten t  c o a l  h o r i z o n s  

w i t h i n  th e  seam, o r  by l a y i n g  m a t t in g  on top  o f  the  
s to w e d  m a t e r i a l .  T h e r e f o r e ,  g e o l o g i c  c o n d i t i o n s  
p e r t a i n i n g  to  t h e  f l o o r  s t r a t a  have been c a t e g o r i s e d  as

' c o n s i d e r a t i o n s ' .

Furthermore, it should also be noted that the properties 
required oE the parameters recorded in Tables 5(A), 5(B) 
and 5(0 are dependent on the type of mining equipment 
used and on the final function of the floor strata.
T„ ck mounted equipment usually requires a much more 
competent floor strata than rubber typed equipment. 
Similarly, more stringent limits must be placed on
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f a c t o r s  such  a s  f r i a b i l i t y  and d e t e r i o r a t i o n  o f  f l o o r  

s t r a t a  upon e x p o s u r e  t o  w a te r  when the f l o o r  s t r a t a  has  

to  f u l f i l l  a l a t e r  f u n c t i o n  a s  th e  r o o f  s t r a t a  o f  a 

low er  s l i c e  m in in g  o p e r a t i o n .  These  f a c t o r s  have b een  

ta k e n  i n t o  c o n s i d e r a t i o n  when a s s e s s i n g  p a r a m e t e r s .

5 . 4 . 3  Coal s t r a t a

The r a t i n g  s y s t e m  a p p l i e d  to q u a l i t a t i v e  d e s c r i p t i o n s  o f  

v a r i o u s  g e o l o g i c  c o n d i t i o n s  p e r t a i n i n g  to  t h i c k  c o a l  

seam s i s  r e c o r d e d  in  T a b l e  6 .  A c t u a l  g e o l o g i c  co n ­

d i t i o n s  a r e  t a b u l a t e d  in  T a b l e s  7 ( A ) ,  7 (B)  and 7 ( C ) .

A number o f  p o i n t s  c o n c e r n i n g  th e  v a l u e s  a s s i g n e d  to  

p a r a m e t e r s  r e q u i r e  c l a r i f i c a t i o n .  These  a r e :

i )  R e q u ir e m e n t s .

Depth -  bord  and p i l l a r  m in in g  methods which
m a i n t a i n  the  i n t e g r i t y  o f  the  r o o f  s t r a t a  a r e  
r e s t r i c t e d  u s u a l l y  t o  a maximum d e p th  o f  300 m 

by p e r c e n t a g e  e x t r a c t i o n  c o n s i d e r a t i o n s  ( r e f e r  

F i g .  1 ) .  When the  r o o f  s t r a t a  i s  caved  
p r a c t i c a l  c o n s i d e r a t i o n s  a s s o c i a t e d  w i t h  th e  
f o r m a t i o n  and e x t r a c t i o n  o f  v e r y  l a r g e  p i l l a r s  

l i m i t  t h e s e  methods  to  a maximum d ep th  o f  a b o u t  

500 m. Caving  m e th o d s ,  in g e n e r a l ,  a r e  n o t  
e m o l o y e d  at a d ep th  o f  l e s s  t h a n  50 m b e c a u s e  
o f  p r a c t i c a l  p r o o le m s  a s s o c i a t e d  w i t h  w ea th e re d  

r o o f  s t r a t a ,  s u r f a c e  c r a c k i n g  and s u r f a c e  
s u o s i d e n c c ,  and the g r e a t e r  econom ic  v i a b i l i t y  

o f  s u r f a c e  m in in g  t e c h n i q u e s .

Sean  t h i c k n e s s  -  t h e  re co r d ed  seam t h i c k n e s s
represents  the t o t a l  seam t h i c k n e s s  p o t e n t i a l l y

m i n e a b l e  by a m e t h o d .  O f t e n  an u p p e r  l i m i t  
cannot be s p e c i f i e d  s i n c e  i t  i s  a f u n c t i o n  o f



TA
I-I

.K
 

' 
. 

If 
.'

in
r 

I '-
m 

r.
p;

,! 
ic

* 
tn 

i I
'd 

iv
c 

d
n

xc
ri

p
ti

on
o 

of
 

co
al

 
uc

nm
 

^
o

o
lo

^
ic

 
.' 

xi
ui

i 
lu

n.
' 

r 
:o

.T
ia

tr
U

 
w

it
h 

th
ic

k 
ow

n 
tr

ln
ln

g 
m

et
h

od
o.

;;

T

♦H

W

ci :o co

c c c z i v :



94

TABLE 7 (A) T y p i c a l  c o a l  s eam g e o l o g i c  r e q u i r e m e n t s , 

l i m i t a t i o n s  a n d  c o n s i d e r a t i o n s  a s s o c i a t e d  

w i t h  t h i c k  seam f u l l  f a c e  m in in g  m e t h o d s .

C
A

TE
G

O
R

Y

< T  ...................  "
ROOF STRATA CONTROL

Mi n ing M a i n t a i n Limi ted S u b s i d e n c e Cave

x. Me t hod  

P a r a m e l e r  x.
i l

i i
5 %

i i j
I l |

r
c

E

*-
z

z
%

3
Sx

R a n g e  i n

D e p t h  Cm)

S e a m  t h i c k n e s s  (m}

V a f w t i o n  *n s e a m  
t h i c k n e s s  ( m )
1) ove r  torn
M o v e r  1 0 0 0 m  

Y a f i a t t o n  i n  d ip  ( d e g r e e s )  
i ) o v e r  (Om
n  j o v t r  5 0 0 0 m  

D e g re e  of d e a l i n g  

F f  l a b i l l y

< 3 0 0
> 4

N C ^
N C

< : I 5  
< H 5  

N C 

N C « m ^

a-50

6 - 5 " )

< 2 - C "
< 2 -

< i , 0
< d 5  

N C 

N C ( 5 H )

5 0 - 5 0 0

4 - 5

N C 
NC

< i 1 S
< i 1 5

NC

N C « i n

> 5 0

4 — 5

< 2 -  
<  2 —

< i ! 0
- i , 5

NC

N c « a )

I n f l u e n c e  of

St( |»s a m m m
F a w l l * ^ '
t h r o w  - 0 , 2  -  IjDm i n -m i n-m

1,0 -  W m a - m m- a n-m m- a
> 3 m m -a IS. m-m n

<
S to ne  p a r t i n g s

5 t h i c k n e s s  -  < 0 . 3 m i- n i -n i - n i - a
0 , 3 - 0 , 1 m a- m a- rn n-m n-m
0 ,7  - 1 , 5 m m- a: m -  a m-m m m
1,5 -  4X)m m -3 rz m-iz 5

n - m n-ni n-m n- m
S t o n e  l e n s e s

. S u i t a b i l i t y  lo

i } a h i gh  g a s  con tent n n-m n-m n-m
u) a h igh  p r o n e n e s s  to t I -  H m -iz m-n

t
i  s p o n t a n e o u s  c o m b u s t  'On

, )  R a n g 7 r « p r « s , n , s  , o ( „  s«4 m i m c k n e s s  po ten t , a l l y  m m ca b lc  by meth od

2) N C -  no t  c r i t i c a l
3 ) -  md i ca lM  p a ra m et . r  should  not d«cr«as«  by mor« than th i s  value

4 ) ( ) -  a preferable bul  not e s s e n t i a l  va lue  lor this parameter

5)  R«tcr to d i s c u s s i o n  d  thi s  parameter ,  s e e n o n  5 4 1



TABLE 7 (B) T y p i c a l  c o a l  s eam g e o l o g i c  r e q u i r e m e n t s , 

l i m i t a t i o n s  a n d  c o n s i d e r a t i o n s  a s s o c i a t e d  

w i t h  t h i c k  seam s l i c i n g  m in in g  m ethods .
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TABLE 7(C) T y p i c a l  c o a l  seam g e o l o g i c  r e q u i r e m e n t s ,  

l i m i t a t i o n s  and c o n s i d e r a t i o n s  a s s o c i a t e d  

w i t h  t h i c k  seam c a v i n g  and d ra w in g  m in in g  
m e t h o d s .
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o t h e r  p a r a m e te r s  such  a s  depth  and t h e  c o a l  

w in n in g  t e c h n i q u e .

V a r i a t i o n  in  seam t h i c k n e s s  -  the  e f f e c t  o f  t h i s  

p a r a m e te r  i s  d i f f i c u l t  to  r a t e  q u a n t i t a t i v e l y  

s i n c e  i t  o f t e n  d e p e n d s  on w hether  advance  

k n o w led g e  i s  known o f  v a r i a t i o n  in  seam 

t h i c k n e s s  and w h e th e r  t h i s  v a r i a t i o n  i s  due t o  

a ch a n g e  in  th e  f l o o r  e l e v a t i o n  or the  r o o f  
e l e v a t i o n  o f  a seam, o r  b o t h .  The p aram eter  

i n f l u e n c e s  s l i c i n g  m in ing  s y s t e m s  the  m o st .
When r a t i n g  t h i s  i n f l u e n c e  a d i s t i n c t i o n  has  

b e e n  made b e tw e e n  th e  maximum v a r i a t i o n  
t o l e r a b l e ' o v e r  a l a t e r a l  d i s t a n c e  o f  10 m and 

t h a t  t o l e r a b l e  o v e r  a d i s t a n c e  o f  1 000 m. The 

f l e x i b i l i t y  o f  m ost  s l i c i n g  m ethods  to  cope  
w i t h  sudden l o c a l  v a r i a t i o n s  in  seam t h i c k n e s s  
i s  much l e s s  than in  th e  l a t e r  c a s e  where p a n e l  
l a y o u t s  can  be d e s i g n e d  to  u n i f o r m l y  red u c e  th e  

m in in g  h e i g h t  in  s l i c e s  or to  i n c r e a s e  or
th e  number o f  s l i c e s  to  accommodate  

r e g i o n a l  v a r i a t i o n s  in seam t h i c k n e s s .

V a r i a t i o n  in  d i p  -  s i m i l a r  to  v a r i a t i o n s  in seam  
t h i c k n e s s ,  b o th  l o c a l  and r e g i o n a l  v a r i a t i o n s  

in  d i p  ( from the  h o r i z o n t a l )  have been  
r e c o g n i s e d .  The p r im ary  c o n s i d e r a t i o n s  wh»n 

e v a l u a t i n g  d i p  were the maximum g r a d i e n t  a t  
w h ich  eq u ip m en t  c o u ld  tram and the. f l e x i b i l i t y  

o f  l o n g w a l l i n g  e q u ip m e n t .  No q u a n t i t a t i v e  
e v a l u a t i o n  o f  the  i n f l u e n c e  o f  d i p  on h y d r a u l i c  

mi ni  n s  h a s  been made i n  view  o f  f l e x i b i l i t y  
a s s o c i a t e d  w i t h  t h i s  method f o r  a r t i f i c i a l l y  
m a n i p u l a t i n g  'a p p a r e n t '  d i p .  With t h i s  method  

pach s i t u a t i o n  must  be a s s e s s e d  i n d i v i d u a l l y .

Degree o f  c l e a t i n g  -  A c l e a t  i s  a d i s c o n t i n u i t y  
w i t h i n  a c o a l  seam along  which no r e l a t i v e



d i s p l a c e m e n t  in  a n y  d i r e c t i o n  p a r a l l e l  t o  t h e  

p l a n e  o f  th e  d i s c o n t i n u i t y  has o c c u r r e d .
W h i l s t  w e l l  d e f i n e d  c l e a t i n g  can  be u t i l i s e d  to  

a d v a n t a g e  in  c o a l  c u t t i n g  o p e r a t i o n s  i t  i s  h o t  

e s s e n t i a l ,  in  d r i l l i n g  and b l a s t i n g  o p e r a t i o n s  

i t  may be o f  l i t t l e  im p o r ta n c e .  C o n s e q u e n t l y ,  

th e  d e g r e e  o f  c l e a t i n g  has  o n ly  been r a t e d  f o r  

t h o s e  m eth o d s  w hich  depend upon a w e l l - c l e a t e d  

c o a l  f o r  s u c c e s s .

F r i a b i l i t y  -  a s  f a t  a s  can be a s c e r t a i n e d  t h e r e  i s  

no u n i v e r s a l l y  a c c e p t a b l e  q u a n t i t a t i v e  measure  

o f  f r i a b i l i t y .  Q u a l i t a t i v e l y ,  th e  term has  

b ee n  t a k e n  t o  m*sn t h e  e a s e  a t  w hich  a c o a l  

seam c r u m b l e s .  S i m i l a r  to  c l e a t i n g  t h i s  
p a r a m e te r  h a s  o n l y  b een  r a te d  f o r  t h o s e  methods  
w h ic h  depend  upon a f r i a b l e  c o a l  f o r  s u c c e s s .

I t  i s  I n t e r e s t i n g  t o  n o t e  th a t  r a t i n g s  do n o t  

c o n t r a d i c t  t h o s e  p r e f e r r e d  o f  a c o a l  f l o o r  

s t r a t a .

L i m i t a t i o n s .

S l i p s  -  a s l i p  i s  c o n s i d e r e d  to  be 'a  f a u l t  a lo n g  
w h ich  a d i s p l a c e m e n t  o f  l e s s  than  200 mm h a s  

o c c u r r e d ' .  The i n f l u e n c e  o f  s l i p s  on a m ining  
method i s  a f u n c t i o n  o f ,  amongst  o t h e r  p a ra ­
m e t e r s ,  t h e  m in in g  h e i g h t ,  s u p p o r t  p r o c e d u r e s ,  

and th e  t im e  and a r e a  o f  mine w o rk in g s  o v e r  
which  s l i p s  a r e  e x p o s e d .  R a t i n g s  are  b a se d  on 
a c o n s i d e r a t i o n  o f  the  d e g r e e  to  which t h e s e  

p a r a m e t e r s  a r e  a s s o c i a t e d  w ith  each  m ining  

m ethod .

F a u l t s  -  s i n c e  th e  s i g n i f i c a n c e  o f  f a u l t i n g  i s  a 
f u n c t i o n  o f  seam t h i c k n e s s  t h i s  pa ra m eter  has  

been  e v a l u a t e d  in terms o f  the  p o t e n t i a l  e f f e c t  
w hich  a change  in  seam e l e v a t i o n  may have on a
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m in in g  m ethod.  No c o n s ic
t o  f a u l t  d e n s i t y  o r  t o  o t t  

f a u l t i n g  s u c h  as  poor  groi

; ion  has been  g i v e n  

e f f e c t s  o f  

s t a b i l i t y .

S t o n e  p a r t i n g s  ~ by the  d e f i n :  

seam ( s e c t i o n  2 . 2 )  s t o n e  

4 m t h i c k  and s e p a r a t e  se<
2 m t h i c k .  R ather  than  

e f f e c t  on m in in g  o p e r a t i o i  

be u t i l i z e d  t o  g r e a t  advar 

m e th o d s .  For e x a m p le ,  pai 
c o m p e t e n t  f l o o r  o r  immedia 

p r o t e c t  m in in g  o p e r a t i o n s  

and l i m i t  a d v e r s e  i n t e r a c i  

o p e r a t i o n s  in  a d j a c e n t  s i :
' + ' r a t i n g  has  been  a s s l g i  

w h ere  \he  p o t e n t i a l  e x i s i  
t o  be  u t i l i z e d  to  such  ad'

S t o n e  l e n s e s  -  s t o n e  l e n s e s  a: 
n o n - c o n t i n u o u s  s t o n e  band; 

t h i c k n e s s  and e l e v a t i o n ,  

seam .  Where t h e  p o s s i b i l H  

by e i t h e r  d r i l l i n g  and bl< 

t h i s  p a ra m e te r  h a s  been  e\ 
i t s  i n f l u e n c e  on c o a l  c u t i  

t h i s  m in in g  t e c h n i q u e  w l l l |  

a f f e c t e d  by the p r e s e n c e  

scam.

o f  a t h i c k  c o a l  

S t in g s  may be up to  

which a r e  a t  l e a s t  

%g an a d v e r s e  

i isuch p a r t i n g s  may 

%e i n  some s l i c i n g  

:s can f u n c t i o n  as  

r o o f  s t r a t a ,  
o v e r l y i n g  g o a f ,  

b etw een  m in ing  

In T a b le  7 (B )  a 

t o  t h o s e  m ethods  
>r s t o n e  p a r t i n g s  

&ges.

c o n s i d e r e d  to  be 

u s u a l l y  o f  v a r i a b l e  
o c c u r  w i t h i n  a 

: i s t s  to  win c o a l  

Lng or c o a l  c u t t i n g  
i t e d  in  terms o f  
o p e r a t i o n s ,  s i n c e  

most  a d v e r s e l y  
; tone  l e n s e s  in  a

i i i )  C o n s i d e r a t i o n s .

g a s  -  w h i l s t  t h i s  parameter mui 
i n t o  consideration it causi  

present  in high concentrat:  
parameter has been  e v a l u a t e  

s u i t a b i l i t y  o f  a method fo i  
c o a l  seam. Recognised vent 
a r e  assumed to be practiced;

a lw a y s  be taken
most  c o n c e r n  when 

i s .  T h e r e f o r e ,  the  
in t e r m s  o f  t h e  

use i n  a v e r y  g a s s y  

l a t i o n  p r o c e d u r e s

J a r
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S p o n ta n e o u s  c o m b u st io n  -  s i m i l a r  to  g a s ,  t h i s  

p a r a m e te r  has  been e v a l u a t e d  in  terms o f  th e  

s u i t a b i l i t y  o f  a method fo r  use  in a c o a l  seam  

w hich  i s  h i g h l y  prone  to  s p o n ta n e o u s  c o m b u s t io n  

and in which  r e c o g n i s e d  v e n t i l a t i o n  p r o c e d u r e s  
a r e  e n f o r c e d .

A number o f  g e o l o g i c  ' l i m i t a t i o n s '  and ' c o n s i d e r a t i o n s '  

have n o t  b een  t a b u l a t e d  s i n c e  th e y  can o n ly  be  

q u a n t i f i e d  in  th e  l i g h t  o f  s p e c i f i c  s i t e  c o n d i t i o n s .
For e x a m p le ,  th e  i n f l u e n c e  which  v a r i a t i o n  in rank  

t h r o u g h o u t  th e  seam t h i c k n e s s  has  on th e  p o t e n t i a l  o f  
e a c h  m in in g  method can  o n l y  be a s s e s s e d  in  the  l i g h t  o f  

s p e c i f i c  w a s h in g  c o s t s  and market  r e q u i r e m e n t s .  
S i m i l a r l y ,  th e  s i g n i f i c a n c e  o f  t h e  d i r e c t i o n  and s p a c i n g  

o f  f a u l t s  can  o n l y  be q u a n t i f i e d  a f t e r  p a n e l  l e n g t h  and 

p a n e l  w id t h  h a v e  been  d e te r m in e d  on th e  b a s i s  o f  o t h e r  
s i t e  s p e c i f i c  g e o l o g i c  and econom ic  c o n s i d e r a t i o n s .

5 . 4 . )  Immediate  Roof  S t r a t a

S i m i l a r  to  f l o o r  s t r a t a ,  r e f e r e n c e  i s  r a r e l y  made in  
p u b l i c a t i o n s  to  th e  immediate r o o f  s t r a t a  o t h e r  than to

t h e  ' c o m p e t e n c e '  o f  th e  s t r a t a .  Xn t h e s e  i n s t a n c e s  t h e  

term ' c o m p e te n c e '  u s u a l l y  i m p l i e s  the c a p a c i t y  o f  the  
s t r a t a  to  span underground e x c a v a t i o n s .  As s u c h ,  th e  
d e g r e e  o f  competence a s s i g n e d  to the i m m e d i a t e  r o o f

i s  r e l a t i v e  to the  s i z e  o f  the  e x c a v a t i o n ,  th e  

t im# p e r i o d  t h a t  the e x c a v a t i o n  has to remain open f o r ,  

and th e  typ e  o f  r o o f  s u p p o r t  em ployed.  For e x a m p le ,  
s t r a t a  t h a t  i s  c l a s s i f i e d  a s  co m p eten t  b e c a u s e  i t  s p a n s  

a 6 m w ide  bord f o r  an i n d e f i n i t e  p e r io d  o f  time w i t h o u t  
need o f  a r t l f i c a l  s u p p o r t  may be c l a s s i f i e d  us incompe­
t e n t  when c o n s i d e r i n g  open s l o p i n g  b e c a u s e  i t  i s  
i n c a p a b l e  o f  sp a n n in g  in  e x c e s s  o f  15 m. T h e r e f o r e ,  two 
' q u a n t i t a t i v e '  s y s t e m s  have been  d e v i s e d  fo r  r a t i n g  t h e  

c o m p eten cy  o f  the  immediate  r o o f  s t r a t a .  The f i r s t  
s y s t e m  r a t e s  the  com petency  o f  the s t r a t a  in  terms o f



t h e  r f i d t h  o f  t h e  e x c a v a t i o n  w h i c h  t h e  s t r a t a  m u s t  be 

a b l e  t o  span  b e f o r e  c a v i n g  o f  the  r o o f  s t r a t a  i s  

in d u c e d .  The s e c o n d  s y s t e m  r a t e s  the com petency  o f  the  

s t r a t a  in  term s  o f  the  maximum t o l e r a b l e  d i s t a n c e  whic-  

the  s t r a t a  can  o v erh a n g  i n t o  the  g o a f  a f t e r  c a v i n g  ha^ 

been  i n d u c e d .  These  two s y s t e m s  a r e  p r e s e n t e d  i n  Tabl<
8 and have  b e en  a p p l i e d  to  the  v a r i o u s  t h i c k  seam m in ing  
m eth od s  in  T a b l e  9 ,

Numerous means e x i s t  t o  change  th e  com petency  o f  the 
im m ediate  r o o f  s t r a t a  a n d / o r  i t s  i n f l u e n c e  on m in in g  

o p e r a t i o n s .  For e x a m p le ,  th e  d e g r e e  o f  com p eten ce  may 
be improved by l e a v i n g  a l a y e r  o f  c o a l  in  th e  r o o f  tc  

p r e v e n t  w e a t h e r i n g  due t c  e x p o s u r e  to  th e  mine a tm os­
p h e r e ,  o r  by r e s t r i c t i n g  bord w i d t h .  The a d v e r s e  

i n f l u e n c e  o f  i n c o m p e t e n t  immediate  ro o f  s t r a t a  in  bot:  

and p i l l a r  m in in g  w i t h  p i l l a r  e x t r a c t i o n  may be l im itow  

by u t i l i z i n g  a form o f  p i l l a r  e x t r a c t i o n  on the advanr.- 
whereby p i l l a r s  a r e  e x t r a c t e d  a l m o s t  im m ed ia te ly  a f t e r  

f o r m a t i o n .  In l o n g w a l l  m in in g ,  s u p p o r t s  may be ' c o n t & c : '  
a d v a n ced  to  l i m i t  d i s p l a c e m e n t  o f  an in c o m p ete n t  

im m ed ia te  r o o f  s t r a t a .  T h u s ,  t h e  'competency* o f  th e  

im m ediate  r o o f  s t r a t a  has b een  c a t e g o r i s e d  as a 

' c o n s i d e r a t i o n ' .  However,  th e  s u p p o r t  o f  a  l a r g e  roor  

a r e a  in  o p e n - s t o p i n g  o p e r a t i o n s  may be i m p r a c t i c a l  and 

s o  th e  d e g r e e  o f  co m p ete n c e  o f  the  immediate  r o o f  s t r a t a  
c o n s t i t u t e s  a ' l i m i t a t i o n '  in  t h i s  s p e c i a l  c a s e .

S . 4 . 5  Upper r o o f  s t r a t a

The upper r o o f  s t r a t a  p r i m a r i l y  d e t e r m in e s  the manner in  
which  s t r e s s e s  are  d i s t r i b u t e d  around the mine w o r k i n g s .  

S t r e s s  d i s t r i b u t i o n  i s  d e p e n d e n t  upon the t o t a l  

t h i c k n e s s  o f  the  upper r o o f  s t r a t a  as  w e l l  a s  on th e  
r i g i d i t y  and d i s p o s i t i o n  o f  the  v a r i o u s  s tr a tu m  
c o m p r i s i n g  th e  upper r o o f  s t r a t a .  As suc h ,  i t  i s  nor 

p o s s i b l e ,  e i t h e r  q u a l i t a t i v e l y  o r  q u a n t i t a t i v e l y  t o  
e v a l u a t e  t h o s e  g e o l o g i c  p r o p e r t i e s  o f  the upper r o o f
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TABLE 9

1 0 3

T y p i c a l  i m r . e d i a t e  r o o f  s t r a t a  b e h a v i o u r  

a s s o c i a t e d  w i t h  t h i c k  s eam m i n i n a  m e t h o d s

ROOF STRATA CONTROL

>-
Mining M a i n t a i n Limited Su b s i d en c e Cave

C
A

TE
G

O
R

P a r a m e t e r
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inII C o m p e t e n c y  

i! no c a v i n g  

i i ) c a v i n g N.A.
N A " '
s=n

N.A

(B) Sli

Min ing
Method

Cofr ĉlency 
i) no CAvmg 
H) caving

i c i n g  m i n i n g  m e t h o d s

ROOF STRATA CONTROL
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B ord  and  
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(C) Caving and drawing mining methods
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Y
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t )  ( ) -  p r e f e r a b l e  b u t  not e s s e n t i a l  va lue  (or i he  p a r a m e t e r

2)  N A -  no t  a p p l i c a b l e
3 ) + -  r e f e r s  to s t o ne  roof not t o p - c o a l  
A) A M i m i t a t i o n ’ for open  s l o p in g
5) N R -  not  r e l e v a n t  s i n ce  ca ves  on ly  a f t e r  comp le t i on  of m in ing  o p e r a t i o n s .
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s t r a t a  w h ich  i n f l u e n c e  the  s e l e c t i o n  o f  t h i c k  seam  
m in in g  m e t h o d s .  I n  any  c a s e , t h e s e  p r o p e r t i e s  o f t e n  do 

n o t  i n f l u e n c e  th e  s e l e c t i o n  o f  a method s o  much as  the  

mine d e s i g n  a s s o c i a t e d  w i t h  a method.

5 . 5  Economic C h a r a c t e r i s t i c s  o f  T h ick  Seam Mining Methods

W el l  d e f i n e d  e c o n o m ic  c h a r a c t e r i s t i c s  are  a s s o c i a t e d  w i t h  

m o st  t h i c k  seam m in in g  m eth o d s .  For ex a m p le ,  m echan ised  

s i m u l t a n e o u s  m u l t i - s l i c e  l o n g w a l l  methods a c e  noted  a s  

e x t r e m e l y  c a p i t a l  i n t e n s i v e ,  low working c o s t ,  i n f l e x i b l e ,  
h i g h  r i s k ,  low p r o d u c t i v i t y ,  h ig h  p e r c e n t a g e  e x t r a c t i o n  

m e th o d s ,  w h i l s t  m ost  bord and p i l l a r  methods a r e  n o te d  a s  low  

c a p i t a l  i n t e n s i v e ,  h ig h  working  c o s t ,  v e r y  f l e x i b l e ,  low  

r i s k *  h i g h  p r o d u c t i v i t y  m ethods  which o n l y  a c h i e v e  a h i g h  
p e r c e n t a g e  e x t r a c t i o n  a t  s h a l l o w  d e p t h .  However, an a c c u r a t e  

q u a n t i t a t i v e  t a b u l a t i o n  o f  t h e s e  c h a r a c t e r i s t i c s  i s  

i m p r a c t i c a l  s i n c e  a c t u a l  v a l u e s  a s s o c i a t e d  w i t h  a m in in g  
method c a n  v e r y  s i g n i f i c a n t l y  from one economy to  a n o th e r *  
one g e o l o g i c  l o c a t i o n  to  a n o t h e r ,  one c o a l  winning  t e c h n i q u e  

t o  a n o t h e r ,  and one  mine l a y o u t  to  a n o t h e r ,

Poc p r e s e n t a t i o n  p u r p o s e s  and to  f a c i l i t a t e  c o m p a r i so n s  

b e tw e en  m e th o d s ,  a ' q u a n t i t a t i v e '  r a t i n g  s y s t e m ,  T a b le  1 0 ,  

h a s  been  d e v i s e d  f o r  d e s c r i b i n g  the q u a l i t a t i v e  econom ic  

c h a r a c t e r i s t i c s  o f  the  v a r i o u s  t h i c k  seam m ining  m e th o d s .  
T h e s e  c h a r a c t e r i s t i c s  a r e  t a b u l a t e d  i n  T a b l e s  1 1 ( A ) ,  11(B)  
and 1 1 ( C ) .  In a d d i t i o n ,  a t y p i c a l  range in  the p r e s e n t  day  

c a p i t a l  c o s t  o f  ea ch  method has  a l s o  been r e c o r d e d .  S i n c e  

t h i s  c a p i t a l  c o s t  i s ,  am ongst  o t h e r s ,  a f u n c t i o n  o f  
p a r a m e te r s  such  a s  f a c e  l e n g t h ,  p a n e l  l e n g t h ,  working h e i g h t  
and p e r c e n t a g e  e x t r a c t i o n ,  a t y p i c a l  range in  annual  
p r o d u c t i o n  and p a n e l  p e r c e n t a g e  e x t r a c t i o n  a c h i e v e d  by the  

m ining  o p e r a t i o n s  on which  the p r e s e n t - d a y  c a p i t a l  c o s t  was

b a se d  i s  a l s o  r e c o r d e d .
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TABLE 11(A) T y p i c a l  e c o n o m i c  c h a r a c t e r i s t i c s  o f  t h i c k  

seam f u l l  f a c e  m in i n a  m eth o d s .

C
A

TE
G

O
R

Y

X ROOF STRATA CONTROL

n. M i n in g  
M e t h o d

P a r a m e t e r

M a i n t a i n L imi t ed  S u b s i d e n c e Cave

ii I ?11

i
Bo

rd
 

an
d 

pi
lla

r 
w

it
h 

pi
lla

r 
ex

tr
ac

ti
on

1
Captlai cosl 0-1 m -  n 0-1 nr-n
Working  c o s t s
i)  E n g m c t r m g o-i n - m 0-1 n - m

ii) Labou r i - n i -n n - m 0-1
i n )  M i n in g i - a 0 n - m 0
iv) P r o v i s i o n s 0 t 0 i
Rale  o f  p r o d u c t i o n IX n EL n

P ro d u c t iv i ty i - n n - m XL n - m

F le x ib i l i ty  (o t  m e t h o d ) 0-1 m i - n m

Y ersA li l i ly  (o f  e q u i p m e n t ) i or i m-iz
R isk i in i n - m

A ctual c a p i ta l  c o s t  ( R a t O ^ ) 1.0- 2,5 10 -12 m- zj5 10- 12

A nnual p roduction  (I *10  ̂) 0,4"0^3 &5-0,6 0,6-0,6 0,6-0^

T yp ica l  panel 7 . cut  {6m) 30-60 70-95 K I - ^ O ^3-95

Typical overall 7,8*1 (6m) 15-25 55-85 45-55 55-85
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TABLE 1 1 (B) T y p i c a l  e c o n o m i c  c h a r a c t e r i s t i c s  o f  t h i c k  

seam s l i c i n g  m in i n g  m e t h o d s .
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ROOF STRATA CONTROL
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2
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i
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n
5  2"
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£  o

w
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i
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C&pitat  co s t 0 -1 O-I 0-1 0 -1 n - m E - m !<’ > 0-1 0-1 n - m r z tn- z

Work ing  c o s t s
i )  E n g m w r m g

ii) L a b o u r

h») Min ing  

tv) P rov i s i o ns

0-1

ML

0

0-1

i -n
M l

0

0-1

a - m

i - n

0

0-L

n - m
1 - :

0

m - n

I -  0  
0 -  I

t

r a - n :

i - n

0 - 1

i

i-n
m - m
n - m

I

0-1

E
n -m

0

0-1

H-nr
n-m
0

E-IH
0-1

0-1

!

n-m
0-1
t-n

i

n-m
n-m

i
s

Rate of p roduc t i on n a a n t - a i-n m-nr E -m n I-E n-m m

P r o d u c t i v i t y i t i i-n a r m a - m m - 5 n i-n i-n m-m n-m

Flex ib i l i t y  of 
m e t h o d u s i t m m a i m DZ m

Ver sa t i l i t y  of 
eq u ip m en t i t i i m -nr m -m m - o r i t n-nr n-m n

Ri sk i i i i n - n i a - m m - i z i i n-m m-H m

IN
-P

A
N

E
L

Actual  c a m t a l  
co s t  ( R * l()G)

i t 0 % 10-25 10-25 6-10 8-10 1-3 10-25 10-25 8-10 16-15 7-11

Annual  product ion  
( t x  1 0 6 )

0 4 -
CL8

0 6-
08

06 -06 0 6 - 08 08 -  L2 0 8 - L2 03-0.7 0 6 -
0,8

0 4 -
0 8

0 8 -
14

055
0 8

-0 ,65
- 0 8

Typical panel  
'/. ext £ 6 m )

X)-
60

30 -
60

35-65 60-50 75 -90 75-95 75-9(
. 80 -  
 ̂ 95

SO­
TO

70-
95

70-
9C

5 0 -
80

Typical  ove ra l l  
*/. ext  ( 6 m )

15-
30

15-
25 20-30 25-60 6 0 - 8 5 70-65 50-7C

50-
75

6 0 -
55

6 0 -
85

70-
9(

60 -
) 70

Foot n ote

1) On ly  p a r t i a l l y  m e c h a n i s e d
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TABLE 11(C) T y p i c a l  e c o n o m ic  c h a r a c t e r i s t i c s  o f  t h i c k  

seam c a v i n g  and d raw in g  m in in g  m e t h o d s .

\ ROOF STRATA CONTROL

\  M i n i n g  
\  M eth od

M a i n t a i n L im i t ed  S u b s i d e n c e Cave
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coa t n-m 0 - 1 0 - 1 0 - 1

W orkm g c o a ts
t ) E n g « n M n n g  
11) L abour  

m ) M m in g  
iv) P r o v i s io n s

n - m
n - m

i
r

0
0 - 1
0 -1
0

0 - 1
i - n
i - n

0

0 - 1
i-n.
r-n

0

R at*  of p ro d u c t io n m I n n

Produc t i v i t y n - m I i - n n

Fle x ib i l i t y  of 
m e t h o d

m 1-H i-n i - n

f e f s a l i l i t y  Of
e q u i p m e n t

n i - n I - I L

R isk m n - m n - m i-n

Actual c a p i t a l  
c o s H R e l O G ) 4 - 6 L0-%) L0-2JD i a - 2 #

Annua l  product ion 
( t x l O G )

O.I5-OJ5 oa-ois 0 ,2 -0 ,3 0 ,2 -0 .3

Typical p a n e l  
' / . ex t  ( 6 m )

5 0 - 8 0 75-90 80-95 6 0 - 8 5

Typical overal l  
ext ( 6m)

. —
4 0 - 7 0 6 0 -80

--------
6 0 - 6 0 5 5 - 7 5
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—UJ,^.).. T y p i c a l  e c o n o m ic  c h a r a c t e r i s t i c s  o f  t h i c k  
seam c a v i n g  and d raw in g  m in i n g  m e th o d s .

ROOF S T R AT A  CONTROL

n. Mi n m g  
X .  M e th o d

P a r a m e t e r  \
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C a p i t a l  c o s t n - m 0 - 1 0 - 1 0 - 1

V A r k v i g  c o a l s  
H E n g m e t r i n g  
i O l a b o v r

hi) M t n m g  

iv) P r o v i s i o n s

n - m

a - m
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i

0
0 - 1
0 - 1

0

0 - 1  
i - n  
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0 - 1
i - n
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0

R a t e  o< p ro du c t i o n m I n n

P r o d u c t i v i t y n - m I i - n n

F l e x i b i l i t y  of
m e t h o d

m i - n i - n i - n

V e r s a t i l i t y  of
e q u i p m e n t

DC I E i - n i - n

R i s k m n - m n - m i - n

Ac tua l  c a p i t a l  
c o s K R x l O S )

6 - 6 w - m 1 0 - 2 0 I f - 2 #

A n n u a .  , e duc t i on  
( t x l o G )

0, 15- 0 J5 06-CW 0 , 2 - 0 . 3 0 , 2 - 0 , 3

Typi cal  p a n e l  
"A ext  ( 6 m )

5 0 - 8 0 7 5 - 9 0 8 0 - 9 5 6 0 - 8 5

Typical  overa l l  
* / .  ext ( 6 m )

4 0 - 7 0 6 0 - 8 0 6 0 - 8 0 5 5 - 7 5
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& number o f  p o i n t s  p e r t a i n i n g  to T a b l e s  1 1 ( A ) ,  11(B) and 

11(C) r e q u i r e  b r i e f  c l a r i f i c a t i o n .  These  a r e :

1 : P r o v i s i o n s  -  t h a t  component o f  working c o s t s  a s s o c i a t e d

w i t h  l o n g w a l l  m in ing  which  p r o v i d e s  f o r  l a r g e  

s u b - a s s e m b l i e s  and l o n g w a l l  f a c e  moves.

i i ;  F l e x i b i l i t y  o f  a method -  i s  a measure o f  the
a d a p t a b i l i t y  o f  a method to v a r y in g  a n d /o r  

u n e x p e c t e d  m in in g  c o n d i t i o n s .

i i i )  V e r s a t i l i t y  o f  eq u ip m en t  -  i s  a measure o f  the
s u i t a b i l i t y  o f  equipment under d i f f e r e n t  c o n d i t i o n s  

t o  t h o s e  f o r  which  i t  was s e l e c t e d .

i v )  R i s k  -  i s  a com bined  measure o f  both  the p o s s i b i l i t y  o f

a l o s s  and th e  m agnitude o f  t h i s  l o s s .

v )  Annual p r o d u c t i o n  -  i s  based  on t h r e e  s h i f t s / d a y  f o r
m e th o d s  i n v o l v i n g  m echanised  l o n g w a l l  m in ing  and 

two s h i f t s / d a y  f o r  a l l  o t h e r  m ethods .

v i )  P e r c e n t a g e  e x t r a c t i o n  -  r e p r e s e n t  t y p i c a l  p a n e l
and o v e r a l '  p e r c e n t a g e  e x t r a c t i o n  r a t e s  c u r r e n t l y  

a c h i e v e d  by e a c h  method. In the  c a s e  o f  bord and 

p i l l a r  m ethods  which m a in t a in  the i n t e g r i t y  o f  th e  

r o o f  s t r a t a  t h e s e  f i g u r e s  a re  t y p i c a l  f o r  a depth

o f  150 m.

6 C o n c l u s i o n s

c o n . w . c . , 1 .  number o f  t h i c *  seam m ining m eth o d .  « .  in  use
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c h a r a c t e r i s t i c s  and r e q u i r e m e n t s  a r e  a s s o c i a t e d  w i th  many o f  

th e  m e t h o d s .  For e x a m p le ,  h y d r a u l i c  mining i s  noted to  

r e q u i r e  a w e l l  c l e a t e d ,  f r i a b l e  c o a l  seam, an immediate  r o o f  

which c a v e s  a t  f r e q u e n t  and r e g u l a r  i n t e r v a l s  behind the  f a c e  

soon a f t e r  b e i n g  undermined b u t  n o t  d u r in g  the  undermining  

o p e r a t i o n ,  and a r e a s o n a b l y  c o m p e te n t  f l o o r  which d o e s  n o t  

d e t e r i o r a t e  e x c e s s i v e l y  in  th e  p r e s e n c e  o f  w a t e r .  The method  

i s  a l s o  n o t e d  t o  be a n o n - c a p i t a l  I n t e n s i v e ,  low working  

c o s t ,  h i g h l y  p r o d u c t i v e  method.  Under the r a t h e r  un ique  

c o m b in a t i o n  o f  g e o l o g i c  and eco n o m ic  c o n d i t i o n s  e x i s t i n g  in  

South A f r i c a  t h e s e  c h a r a c t e r i s t i c s  and r e q u ir e m e n ts  need t o  

be q u a n t i f i e d  in  o r d e r  t o  a s s e s s  th e  s u i t a b i l i t y  o f  the  

method t o  S o u th  A f r i c a n  c o n d i t i o n s .  However, b e c a u s e  

q u a n t i t a t i v e  c l a s s i f i c a t i o n  s y s t e m s  have y e t  t o  be d e v e l o p e d  

f o r  many s u c h  p a r a m te r s  and s i n c e  very  l i t t l e  o f  the  
l i t e r a t u r e  r e l a t i n g  t o  t h i c k  scam mining i s  c o n c e rn ed  w i th  
e v a l u a t i n g  th e  p o t e n t i a l  o f  t h i c k  seam m in ing  methods under a 

s p e c i f i c  s e t  o f  c o n d i t i o n s ,  many o f  the  c h a r a c t e r i s t i c s  and 

r e q u i r e m e n t s  o f  t h e s e  m ethods  c o u ld  n o t  be q u a n t i f i e d .

N e v e r t h e l e s s ,  t h e  I n f o r m a t i o n  which has  been t a b u l a t e d ,  

e s p e c i a l l y  t h a t  c a t e g o r i s e d  under g e o l o g i c  ' r e q u i r e m e n t s  o f  
a m in in g  method and t h a t  p e r t a i n i n g  to  the economic  ch a ra c ­

t e r i s t i c s  o f  a m in in g  m ethod ,  s h o u ld  e n a b le  the p o t e n t i a l  o f  

t h i c k  seam m in in g  m ethods  under l o c a l  c o n d i t i o n s  to  be  
a s s e s s e d  r e a s o n a b l y  a c c u r a t e l y .  For exam p le ,  the  r e q u i r e ­
ments  o f  a w e l l  c l e a t e d ,  f r i a b l e  c o a l  s t r a t a  f o r  h y d r a u l i c  

m ining  a r e  s u f f i c i e n t  to  r u l e  o u t  i t s  a p p l i c a t i o n  in  t h o s e  

Sou th  A f r i c a n  c o a l f i e l d s  where s h e a r e r s  o f ,  t y p i c a l l y ,  t w i c e  

the  k i l o w a t t  r a t i n g  o f  t h o s e  employed e l s e w h e r e  in  the wor c 
a re  r e q u i r e d  to mine p o o r l y  c l e a t e d  t h i c k  seam c o a l  h o r i z o n s  
S i m i l a r l y ,  th e  f a c t  t h a t  s i m u l t a n e o u s  l o n g w a l l  m in ing  m ethods  

r e q u i r e  a t  l e a s t  d o u b le  the c a p i t a l  o u t l a y  o f  c o n v e n t i o n a l



In g e n e r a l ,  i t  may be c o n c lu d e d  t h a t  a h ig h  p e r c e n t a g e  

e x t r a c t i o n  ('*60 p e r  c e n t )  f rom t h i c k  c o a l  s e a m s , p a r t i c u l a r l y  

a t  d e p t h ,  r e q u i r e s  the u t i l i z a t i o n  oE c a p i t a l  i n t e n s i v e  

m in in g  m e t h o d s .  The p r o d u c t i v i t y  a s s o c i a t e d  w i t h  many o f  

t h e s e  m eth od s  i s  low .
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