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Background

Results
Technology Applied

SHA USED TO OPTIMIZE FRAGMENTATION

WAVEFORM ANALYSIS USING DYNO42 
SOFTWARE FASTER TIMING PRODUCED BETTER FRAG-

MENTATION AND LESS BOULDERS

This limestone quarry in Quebec Canada uses electronic 
detonators for their entire operation. A Signature Hole 
Analysis (SHA) from a few years ago was deemed not 
adequate anymore since the production blasts have moved 
too far away from its initiation point. Fragmentation was not 
an issue but optimizing the blasts would yield better results.  
Although some boulders are generated by the blasts, the 
quarry supervisor was satisfied with the overall results.
DynoConsult was brought in to perform a Signature Hole 
Analysis to optimize the blasts and the fragmentation. Even 
though boulders and fragmentation were not an issue, 
Dyno Nobel decided to exceed the client’s expectations 
and improve the performance of the blasts and strengthen 
its professional relationship with the client.

Dyno Nobel offers a load and shoot service at this location. 
Working on 11.3 m high benches, a drilling pattern of 3.66 
m by 4.27 m is used, paired with 102 mm diameter holes 
and 2.2 m of stemming. Timing, based on previous SHA, 
was 17 ms between holes and 80 ms between 1st and 2nd 
row and 160 ms between remaining rows (up to 5 row per 
blast). 
In order to preserve normal advancement of the blasts and 
not to tear up the walls, it was decided to perform a SHA 
within a production blast. To do so, DynoConsult engineers 
initiated the signature hole at the end of the shot, delaying 
the hole by at least 2,000 ms. This extra delay is necessary 
to allow enough time for the rock to stop vibrating and 
provide a clear waveform for analysis. Once the shot was 
initiated, all seismic data was analyzed by Dyno42 software, 
designed specifically for signature hole analysis. 

Based on the seismic results collected, Dyno42 software 
provided DynoConsult engineers with a wide variety of 
timings. Following some in-depth analysis, an IHD of 14 ms  
and IRD of 122-134-136-150 ms was chosen. As soon as 
this data was available, it was applied on site. Immediately, 
the blaster in charge, as well as the client noticed reduction 
in boulders on the top of the muck pile. Although this 
fragmentation data was not analyzed fully, it was concluded 
that the new timing works better for the rock on site and 
makes all crushing operations easier.

Next Steps
CONTINUE WITH NEW OPTIMIZED TIMING 
FOR MAIN LEVEL OF OPERATIONS
For future wall and free face protection, a signature hole 
can be initiated within the blast only if its timing exceeds 
1,000 to 1,500 ms, the last delay of the production shot. 


