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Imagine you can fix

a blast fragmentation issue

in one day !





An Incredible Story

of a quarry in a competitive environment
that was loosing money because of 

fragmentation technical issues
and that fixed them

thanks to blasting simulation









>800 mm, 5%
<150 mm, 5 %

Fragmentation Objective of the quarry



Losing Ore











Percentage passing size @ 150mm (Blasts 1 à 30)
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5 % objective achieve in only 35,5% of blasts



Losing Ore, Losing money



Let’s find a solution





Standard Statistical Software



Kuznetsov Equation 

Rosin Rammler Equation 

Kuz-Ram model



Trials and errors



• 10 
• 3

• 30 
• 20 
• 5

• 10 proposals
• 3 blasts per 

option
• 30 blasts
• 20 weeks
• 5 months





Losing Ore

Losing money

Unable to find a quick solution



SOLUTION

Simulation based on Physic
quick and accurate versus empirical or statistical equations, 

trials & errors

Visual forecast
Simple, Straight forward understanding

Cost effective
Straight to the point



Physic Based Simulator

It is duplicating phenomenon mechanism
in order to reproduce the real world



Fragmentation
Simulation



P wave propagation in a horizontal layer

Uni-axial
Tensile
Stress

Uniaxial
Compressive
Stress

Direct P  wave



Area broken by
compression

Area broken by
traction

P wave propagation in a horizontal layer





Fragmentation Simulation(#924)



Fragmentation Simulation(#922)



Fragmentation Simulation(#923)



Fragmentation Simulation(#925)



Compared Fragmentation 

25 kg NitralWith
Dynamite

50 kg Nitral

100 %ANFO



Fragmentation Simulation(#926)



Compared Fragmentation 

Deck charges

100 % ANFO



Fragmentation Simulation (#926)



Fragmentation Simulation 926)



Compared Fragmentation 

Bottom Air 
Deck

100 % ANFO
Mid column

Air Deck

25% Nitral



Fragmentation Simulation (#929)



Compared Fragmentation Summary

• Taux de fines minimal avec combinaison de
• Charges étagées + chargement d’ANFO en tube 70 mm

Bottom Air Deck

100 % ANFO Coluimn Air Deck

Deck Charges

ANFO decoupled
(tube)



Reducing Bore Hole Shock 
Pressure by using :
• De-coupled charge
• Air deck
• Deck charges

Final loading solution



Results



After
optimization by simulation

Before



“Fine control process by simulation
provides a significant and visible 

improvement,
allowing

the crushing plant to run at its expected rate”

(Jonathan Teadi, Quarry Manager, 31/05/2013)















CONCLUSION OF THE STORY

Don’t Guess, Scientifically Forecast

Use a Visual Scientific Simulator

You will save Time and Money


