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T C C |  t r :  j  I L C C  I  .  . r  f i , c i o r  o f  s i : i 3 ' . ' ,  , . .  .  .  . a { t  , : r

! o r  e a : : i  c t  i : , e  . r i l i g r  s i - z e s ,  i . l i J ,  ' -  , . r - . j  s L i  e l ; '  i

r e l a ' " 3 d  i " o  i i r e  r e I E . L i " v e  i : r i ; c r l t ' r : : e  . . ; r . l  i c : r i g v i :

p r o J e c L e d  n i n i n g  a r e s s  ( i . " . - l , 1 a i r ^ s  v s .  i i r o . n : r ) .

- C u - 3

J '  J i

v : u

i I a  3

h e

\  r /

'-:

f o l i o w i n g  c r i t e r j " a  w e r e  u 3 e l  i n  ' - : , , :  ' : z , i * : .  i r c i . :

J o : r , . l r e s s i v e  s i r e n g t i r  c f  c ' i r . ) g r - l  -  i + L u ; , 3 i .

l { o te :  Jo  rp ress i ve  s t , r eng tns  o f  coa l s  r . r  - . : i i s  . - r ea  a re

' n i 5 l 1 5 ' v a r i a o r e  
a n i  r - s ' r  r u r r  f r . l o  i l C ' -  : , )  i - u t , p s l ;

i r oweve r ,  a  co l r se rvh i i ve  :  i . uu re  o f  i 4L i  , , s i  : r i : . s

been  assu :ned  due  t , o  unava i l a  c Ie  t "esL  c i i , i a  f ' o r

' " : i i s  n i n e .

l . l i n i ng  ; : e i gh t  -  5 r .

En t r y  i i i d th  -  zo t  .

\  4,1
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BIACIITAUT EilGIilEENIITG, CO,
Rt. 1, Box 1,06-H5 - Helper, Utah 84526 Tef ephone (ffi1) 637 -2422

. l o a I  P i l l a r  S i : i n e  -  ' i  e r r w a l  . . l i n e

S c o p e ;  I n i s  r e g o r t  i s  r ,  I ' € e € r r I e d  e 1 -  t , r I C  r , j  r . r c . ] i  o j  i ' i r ' .  ; i l  L  , i o i e n  o f '

Genwa l  , l oa i  Jo . .  Spec i f  i ca l  l y ,  : l ack r raw i<  . l ns inee r i ' ; , i  , t i : o . )  as<ec i

t o  e v a l u a t e  t n e  f e a s i S i i i i y  o r '  r l s : . n 6  5 0  I  x S L r  , i e n ' - - : i ' i  r n  ' ; , r e

e n + . r i e s  a n c i  r o c r n s  . o r o j e c l e d  l o r  r u t u r , . :  " r r i n i - n ;  i r : ' , r :  G e r , w a I

i ' i i n e ,  a r i d  t o  c o : u p B r e  e x t r a c t i o n  : " : i i o s  : r n J  : , i i 1 : , r  i : , r e n a ' . : i s

w i * - n  t , e e  p r e s j n t  B C l x  B C I  c e . r * - e r . - r c j e c i i c n s .

i r c c e d u r e :  V a r i c u s  - i l I - r  s i z e $  , , / v f ' ;  € v i - r I , - i i . L r : d ' , . :  l c v e r

^ r i  f  o r i  q  .
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BIACITTAWI{ EilGIITEENIilG, CO,
Rt.1, Box 146-H5 - HelPer, Utah &4526 Telephone l801l 637 -2A2

(4 )  I . t in lnun acceptac le  sa fe ty  fac to r  f  o r  , ' l a in  en l r ies  -  L .> .

(2 )  r l t in io lu rn  accepfao le  s t , fe ty  tac lo r  f ' c r  l ,oc rus  -  L . i .

(o )  l ia in  gn t r i ,es  t l re  assumed to  i rave  Lo  re .ua in  in  y  Iuce

g r e a + . e r  l h a n  2  y e a r s .  ( L o n g  f e r n ) .

( 7 )  R o o m s  w i l l  o e  d r i v e n  a n d  l e f + .  o r  p i  1 l ' a r e d  s a o r l l y

a f t e r  d e v e l o g n e n l  ( i n c r t  i e r , r , ) .

z

( B )  O v e r c u r c e n  D e n s i t y  =  L \ >  I . r s . / f + - . '  o r  1 . 0  p s i  i J e r  f ' c o L

of  overcurden.
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S a f e L y  F a c i o r  -  F . 5 .  =  C p  ( I - d )  /  3 v

Co =  CoaPress tve  3 l rength  o f '  P i I la r
R '  =  Recovery  Fac tor
S v  =  V e r t i c a l  S l r e s s  =  O v e r o u r d e n  l h i c k n e s s  x  l e n s i r - y
F . 3 . =  F e c t o r  o f  S a f e t y

i lRock  l ' l echgn ics  and tne  Des ign  o f  i l ruc iu res  in  r iockr l  ,  oy  Ocer t
and Duval l l  (pp. i t l t ' - }4)) ,

i l i " l i n ing  dng ineer ing  Handbookt r ,  VoJ 'u rne  I ,  ( . ,p .  7 -N Lo  7-4) '1 .

t9

BIACIIflAWK EilGIilEENIilG, CO,
Rt. 1, Box 1,16-H5 ' HelPer, Utah 84526 Telephone (801) 637 -2422

E q u a t i o n s  f o r  P i l I a r  S i z e
q n d

Safelv  Factors for  Ger:waI  i ' l ine

CoaI  S t reng lh  -  I4O0 ps i .  =  C

P i l t n r  S l r e n g t h  -  C O  -  C  ( . 7 1 E  +  . 2 2 2

C o  =  P i l  l a r  3 o ' n p r e s s i v e  S t r e n g t h
i { '  =  l ; i d l h  o f  P i l l a r
H  =  i { e i g h t  o f  P i l l a r

A
R e c o v e r y F a c t o r - R = i :

U

Ao = Area of dntry
R =  Recovery  Fac lo r
A1 =  To ia l  r r rea
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4 0 t x  4 o r  P l l l a r s  ( 6 c r  C e n t e r s \

C= l4OOPsi ;  i i  =  l+Ct  ;  L  =  4Cr  i  W,  =  ZCt  ;

Cn =  l /+Oo ( .77e +  .222(aL/o)  )  =  i ld r

3 = 20 x (o0 * 40) / o'. x 6c = .-fr

c  3 v  =  / 0 C  , , s i  ( 7 O O '  C o v e r ) ,  F . 3 .  =  ) L o l

O  5 v  =  I O O C  p s 1  ( l C C O r  C o v e r )  f  . $ - =  ; 1 ) . c I

(L-.16)/7La -= ' . .99

(L- . )o ) / rgsg= L . )9

4 c r x  I 0 0 t P i l l a r s  ( 5 0 r ; (  l : c t  ' l e n t e r s \

C =  14LC ; . rs i ;  ; i  = l * t ' ,  1 ,  =  lCCt  ;  i i o  - -  )C t ;  ; -  =  c ' r  .

3 p  =  1 4 c C  ( . l l g  + . 1 2 2  ( 4 c l 5 )  )  =  J I 6 1  p s i

R  = ; 2 0  ; <  ( c i e  +  ) . C C )  /  a a  x  l . l u  =  . 4 4

G  S , ,  =  J C O  p s i  ( 7 O C '  O o v e r ) ,  F . 3 .  =  1 i 5 l  ( L - . 4 4 ) / 7 Q C  =  2 " ) 1

e  S v  =  l C u O  p s i  ( I c c O r O o v e r ) e ! ' . S .  =  ) l c L  ( I - . 4 4 ) / I C I 0 =  I . 7 7

€ r x  o C t  P i L l a r s  ( , J { , t  J e n t e r s )

C  =  1 4 0 0  p s i ;  r i  =  5 0 t ;  L  =  c l t , t ;  ' t o  =  Z L t  I  H  =  o r '

cp =  14 fo  ( .77e +  .zzz(60 /6)  )  -  4 I ! /  ps i

R = 2C x (8C + oc) / 8o x 80 = .4'+

o  sy  =  70c  ps i  (  Zcor  3over )e  F .3 .  =  4197 ( l - .14) /  7cc  =  r . )5

@ sv  -  roCO ps i  ( i ooorCover )1  F .s . .  =  4L97  ( r - .44 ) / r0cc  =  2 .1 ,

B IAC ITT ANIT E il E I I|/.E ENIilG, CO,
Rt.1.  Box 146-H5 Helper, Utah 84526 Telephone @01) 637 -2422

a l c u i a t i o n s

i i  =  6 r .

Ps i

20-



pffi

I
I
I
I
t
I
I
I
I
I
I
I
t
t
I
I
I
I
I

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

Reccmmenda t i ons :Rooms  can  ce  d r i ven  on  e ! i ee r  c0 l  o r  cL r  cen ' , e r s

w i r - i r  a  reesonab le  f ' . r c f , o r  o f  sa fe l y .  I f ' r oc ' cs  a re

d r i ven  on  5C l  cen ' . e r s ,  i t  i s  r ' eco i r r Jnded  L i ra t  i ne

n a i n  e n l r i e s  b e  d r i v e n  i n i t i a l l y  o n  6 C t x  I Z C |  c e n -

t e r s .  ' I h i s  w i l l  p r o v i d e  a  E r e a i e r  f a c L o r  o f  s a f e i y .

The  ,uu in  i - r i l l a r s  cou ld  ' u i r en  oe  sg  l i l  on  re | - rea t  as

L n e  r o o l n s  a r e  d e v e l c p e d r  t c  o , ; t i , n i z e  r e c o v e r y .

I f  8 C l  c e n t e r s  a r e  u s e d  f o r  u o i i t  r o o f s  u t r d : r a i n s ,

a  reasonab la  f acLo r  o f  sa fe l y  can  be  ex i l ec led ,

p rov id ing  Lha l  l he  r c r ^ i ns  a re  deve loped  to  l he  } i r r i l

BTACIfi AWI( EilGIilEENIilG, CO,
Rt. 1. Box 145-H5 - HelPer, Utah 84526 Tef ephone (ffi1) 637-2422

B a s e d  o n  t h e  c a l c u l a L i o n s r  r o o n  , r l l l a r s  d r i z e n  o n

5 C r  c e n t e r s  ( l K t x  l O r  p i l l a r s )  w l I l .  h a v e  a  s e f e ' . y

f a c t o r  o f  I . ) 9  o r  g r e a t e r  w i t n  l e s s  L h e n  I C C C r  o f '

c o v e r .  T h i s  i s  a c c e p l a c l e  f o r  s n o r l - l e r n  e n + - r i e s .

l la in  Dr t r ies  w i  1 I  have to  re  rg in  ooen un+- i l  roon

d e v , c l o ' ) ' l F n t .  a n , l  , ' i  l  l  - r i n -  .  F 6  ^ . - j ' , ] . e r - e d .  j i r f  C e  
' , , . , :

u 9  v  v  t v J

i ' . l a i n s  a r e  u n d e r  t , n e  I e a v r e r  c o r / e r  ( 7 c C t  -  I C t C I ) ,

t h e y  s n o u l d  n o t  c e  d r i v e n  o n  o L  I  c e n i e r s .  l o  : r ' : 1 ,

e n s u r e  I o n g e v i t y r  : r i e i n s  s r ' i o u l d  o e  . i r i v : n  o n  5 L r  x  i - C l

c e n i e r s  o r  U C l x  8 L l  c e n ! e : ' s .  i . . e  s a { e L ' i  f  i ^ c ' . o r s  f  c r

. ' f r  c e r r l e r s  a r e  5 r e a i ; e r  
t i r a r n  - - ;  L i l e r e i o : ' e ,  L r l e i e

c e r t L e r g  u r e  6 ' c c e l ) l u u I e  f ' o r  e i L r r : r  r o J t c s  J r  r n : , i : I S .

oefore  room deve lopnen l  o r  p i l la r ing  oeg ins .
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3afe ty  Fac tor  Q,

S a f e t y  F a c t o r  @

Recovery  Fac tor

700r  , Jove r  =  2 . r ,

l 0L0 f  Jove r  =  I . l 7

= 4471,

(r)6 0 r x  6 o r  P i l l a r s  ( L t o r  S e n t e r s )

Safe ty  Facr -o r  C

Safe ty  Fac tor  €

Recovery  Fac tor

T O C r  O o v e r  =  1 . ) 6

1 0 0 C f  C o v e r  =  2 . ) 7

= 44io

R IAC TTfl ANry{ E il G I ilEENI iln, CO,
Rt. 1,Box146-H5 - Helper,Utah 84525 - Telephone (801)637-2422

SursmarYt

( I )  4 o r x  4 C r  P i l I a r s  ( 5 o r  S e n t e r s )

S a f e f y  F a c l o r  C  7 0 0 r  S o v e r  =  L . 9 9

S a f e t y  F a c f , o r  g  I C O C r  0 o v e r =  l . ) 9

Recovery Factor = i6/ ,

\ t ) l +0 tx  l co r  P i l l a r s  (oo tx  l : c ' _ !_e " ! -qg )


