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Background

Technology Applied

TRANSIENT GROUND VIBRATION AMPLITUDE 
BEGAN TO INCREASE FASTER THAN THE EX-
PECTED RISE AT THIS QUARRY

UPDATING DATA USED FOR ANALYSIS WAS 
NEEDED TO INSURE OPTIMUM APPLICATION 
OF THE DYNO 42™ PROGRAM.

Concerns over off site impact of transient ground 
vibration and potential complaints associated with 
blasting resulted in this Mid-Atlantic Limestone 
customer employing Signature Hole Analysis (SHA) 
for determining initiation timing for all production blasts 
employing electronic initiation.
Over time, as distances and vectors between production 
blast events and neighboring properties change, the 
signature waveform employed to derive optimum timing 
sequences no longer is valid.  As a result, transient ground 
vibration amplitude began to increase faster than the 
expected rise due to reduced distances and attenuation 
between blast events and seismic monitoring locations. 
Additionally, the frequency spectra for vibration events 
changed more than expected.

To ensure optimum results for the use of electronic 
initiation and to ensure minimum off site impact from 
blast events, it was recommended that a new series of 
single hole test shots be fired. The test shots are used 
to update the base waveform data used in conjunction 
with the DYNO 42 Vibration Control software to minimize 
vibration effects off site.
Over a period of time, additional signature waveform 
data was collected from new test holes fired in close 
approximation to current blasting operations.  This data 
was used in place of the original signature data.

Next Steps

AN EXPECTED RESULT SHOWS NEED TO 
CONSTANTLY UPDATE SIGNATURE DATA 
TO MAINTAIN EFFECTIVENESS OF SHA 
CONCEPT

The loss of active vibration control results serve to 
demonstrate the need for constant vigilance and 
assessment of blast results.  Evaluation of transient 
vibration is needed to determine when signature hole 
data used for determining optimum hole sequencing is 
no longer viable and may even be detrimental due to 
outdated waveform characteristics.

Results

UPDATED DATA RESULTS IN IMPROVED 
OFF SITE ENVIRONMENTAL FOOTPRINT OF 
BLAST EVENTS IN THE COMMUNITY
The use of the new signature waveform data resulted 
in transient ground vibration amplitude values consistent 
with expected results given the distance to neighboring 
structures and the past effectiveness of employing 
timing sequences derived by DYNO 42.  Frequency 
spectra associated with the vibration event also showed 
improved distribution towards higher frequencies, 
minimizing the potential for adverse structure response 
and heightened perception of blast events.


