
Decline Design for Underground Coal

Project Summary

Technology Applied

FOUR UNIQUE CHALLENGES NEEDED TO BE 
ADDRESSED TO ENSURE A SUCCESSFUL 
BLAST

DIGISHOT® INCREASES FLEXIBILITY IN 
DELAY TIMES

This underground mine in the Southeast United States 
wanted to develop a decline from one level of the mine to 
another in order to shorten haulage distances.  Lacking 
expertise within the company for the development 
of blast design for declines, the customer contacted 
DynoConsult® for assistance.
There were four challenges to this work that made this 
decline design unique.  Since this was for an underground 
coal mine, only permissible explosive products could be 
employed.  This severely limited the explosive selection 
process as only a few permissible explosives are suitable 
for this application.
The second challenge was there was a nine foot thick 
band of hard sandstone that would have to be blasted as 
it was too hard for mechanical breakage.  To complicate 
the situation, due to the angle of the decline, the actual 
depth of the sandstone to be blasted would vary along 
the decline.
The third challenge was related to the hole depths.  
Various hole depths would have to be employed to 
match the angle of the decline and the thickness of the 
sandstone to be blasted.  Due to the variations in the hole 
depths, the blast pattern would have to change along the 
pattern in order to appropriately match the depth.
The fourth challenge was that since the decline is in an 
underground coal mine, the overall duration of the blast 
is limited.  Therefore it was required that the blast design 
be shot in as little time as possible.

Due to the precise blasting requirements of the decline 
design, it was quickly agreed that Dyno Nobel DigiShot® 

electronic detonators would be employed for the blast 
designs. This eased the decline blast design process as 
it greatly increased the flexibility in delay times that could 
be employed.
As this is an underground coal mine, only permissible 
explosives are allowed. In addition, the explosive selected 
would have to possess sufficient energy to break the rock 
in the conditions it would have to be applied.  The best 
explosive to achieve these requirements is Z Powder.  
The blast design was based on using this product.
Due to the variations in the hole depth and the hardness 
of the sandstone, it was necessary to vary the hole 
pattern with depth. It was decided that the best approach 
would be to design the blast as a sinking cut. Therefore 
the opening holes are not on the edge of the pattern 
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Results

ALL FOUR CRITERIA MET

The blast design provided to the customer met all the 
criteria provided by employing permissible explosives 
and electronic detonators.  In addition, the total duration 
of the designed blast is under the limit established by 
MSHA.  The blast design itself was developed to be easy 
to drill, load, and time.  

but inside it.  The remaining portions of the pattern were 
designed and timed to shoot towards this opening.  
Furthermore, the variations in the depth required four 
(4) different hole patterns to be used in the overall 
pattern. Due to the variations in the hole patterns and 
the necessity to keep appropriate movement of the rock 
throughout the pattern, it was necessary to adjust the 
hole timing as the pattern changed.
Due to the complexity of the timing that was required, 
the ViewShot™ software was employed to design the 
hole timing.  By using this software, the file created 
in ViewShot can be downloaded to the shot box for 
programming the detonators on the blast day.


