
flyrock,  c r e a t i n g

i n c r e a s e d  l i a b i l i t y  f o r  t h e  o p e r a t o r ,  e s p e c i a l l y  i n  c o n g e s t e d  a r e a s .  A n  a l t e r n a t i v e  t e c h n i q u e  u s i n g  s m a l l e r

e x p l o s i v e  c h a r g e s  i s  b e i n g  d e v e l o p e d  a t  t h e  U n i v e r s i t y  o f  M i s s o u r i

-  Rolla.  I t  i s  d e s i g n e d  t o  r e d u c e

b o u l d e r  s c a t t e r ,  flyrock  a n d  f u m e s  a n d  a l l o w s  s h o o t i n g  i n  c l o s e  p r o x i m i t y ,  u s i n g  c o m m o n  b l a s t i n g

p r o d u c t s .

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

h o l e  w i t h  w a t e r  a n d  s h o o t i n g  i t .  T h e  h o l e  i s  d r i l l e d  a p p r o x i m a t e l y  2/3ds  i n t o  t h e  b o u l d e r  a n d  t h e  c h a r g e

( 1  O-g/m3  o r  l/4  oz/yd3)  i s  p l a c e d  h a l f  w a y  i n t o  t h e  h o l e  f i l l e d  w i t h  w a t e r .  U p o n  i n i t i a t i o n  t h e  p r i m e r

p r o d u c e s  a  s m a l l  v o l u m e  o f  g a s  a t  e x t r e m e l y  h i g h  p r e s s u r e  w h i c h  a c t s  u p o n  t h e  s u r r o u n d i n g  ( r e l a t i v e l y

i n c o m p r e s s i b l e )  w a t e r .

T h e  w a t e r  t r a n s m i t s  t h i s  p r e s s u r e  t o  t h e  s u r r o u n d i n g  b l a s t h o l e ,  h y d r a u l i c a l l y

fracturing the rock.

A s  t h e  f r a c t u r e s  p r o p a g a t e  a n d  t h e  b o u l d e r  e x p a n d s  a  r a p i d  i n c r e a s e  i n  t h e  b l a s t h o l e

v o l u m e  o c c u r s .  B e c a u s e  o f  t h e  s m a l l  c h a r g e  t h e  g a s  p r e s s u r e  q u i c k l y  d i s s i p a t e s  r e d u c i n g  r o c k

m o v e m e n t ,  r e s u l t i n g  i n  a  f r a c t u r e d  b o u l d e r  w i t h  m i n i m a l  m a t e r i a l  l e a v i n g  t h e  i m m e d i a t e  v i c i n i t y .

T h e  c u r r e n t  w o r k  i n c l u d e s  b o t h  l a b o r a t o r y  a n d  f i e l d  t e s t i n g  p r o g r a m s .  T h e  l a b o r a t o r y  p r o g r a m  i s

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

f o c u s e s  o n  d e t e r m i n i n g  a  m i n i m u m  p o w d e r  f a c t o r  a n d  i n c l u d e s  s h o o t i n g  s m a l l e r  b o u l d e r s  u p  t o  1 m3  (1
‘A-yd) underground and 1.5 m’ (2-yd) to 8 m3 (IO-yd) boulders in a surface quarry. In both cases the
boulders were obtained as oversize from regular production blasts.

Examples include using an 8 g (l/4 oz.) primer to break a 0.8 m3 (1 -yd) limestone boulder using a 38-
mm (1 % in) hole, and a 20 g (3/4 oz.) primer to break a 2.4 m3 (3-yd) limestone boulder using a 42-mm
(1 % in) hole. For the last example 4 litres (1 gallon) of2mater were enough for 5 boulders.
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