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BLAST DESIGN

Over the past decade, the underground 
mining industry has witnessed some re-
markable advancements in blast design 
and execution driven by factors including 
the increasing geotechnical and geological 
complexity of orebodies, the need to ac-
cess deeper and larger deposits, evolving 
societal expectations, and a general shift 
towards expanding underground opera-
tions due to resource scarcity.
  Angus Melbourne, Chief Technology 

most important developments that have 

modelling and simulation. The use of ad-
vanced computer modelling and simula-
tion software has become more prevalent, 
and these tools allow engineers to accu-
rately predict blast outcomes, optimize 
blast designs and assess potential risks. 
By providing precise control over param-
eters such as hole spacing, burden, and 
timing, these tools contribute to better 
fragmentation, reduced energy consump-
tion, and improved overall performance.

-
hancing the performance and safety of 
explosive formulations; the development 

explosives has contributed to better rock 
fragmentation and reduced environmen-
tal impact.”
  As in many other areas of mining, au-
tomated equipment and processes are 
sought after driven by the need for bet-
ter safety, productivity, and sustainability. 
These technologies reduce the need for 
humans in hazardous areas and boost 
safety during blasting.

-

intelligence (AI), and remote monitoring 
systems, has also improved operational 

design and execution,” added Melbourne. 

enable quick adjustments to blast designs 
and enhance overall productivity.

-
ing of rock formations, encompassing 
their geophysical and geochemical prop-
erties and how blasts propagate across 
diverse rock compositions, has been 
instrumental in advancing underground 
blast design and execution. This en-
hanced understanding has enabled us to 

develop targeted solutions that address 
the unique challenges posed by a wide 
range of geological conditions.”

Wireless and Automated 
Blasting
In recent years, Orica has introduced 
several technologies as part of its Ore-
body Intelligence portfolio to increase 
geospatial precision and geophysical 
measurement accuracy in exploration 

-
al-time measurements while drilling is in 

data acquisition brings substantial bene-

only does it reduce the time required to 
receive critical geological information, 
but this rich data set also enables key 
decisions to be made with a greater level 

  Continued development of these 
technologies will soon extend their ap-
plication to blasthole drills too, delivering 
data that enhances decision-making ca-
pabilities during mine production.
  Blast design plays a vital role in opti-
mizing ore recovery and minimizing is-
sues such as underbreak and overbreak 
through optimal application of blasting 

-
ments have enhanced the scope and 
speed of computer-aided design, analyt-
ics and modelling, leading to improved 

software provides engineers with the tools 
to design and execute blasts while en-
abling other Orica products, such as the 
4D bulk emulsion delivery system, and 
WebGen wireless blasting technology.
  Wireless blasting is a relatively new 
but important addition to underground 
mining as it can improve both safety and 

is removal of the need for individuals to 
enter draw points or brows to connect 
and charge blastholes by pre-charging 
entire stopes or sublevels and remotely 
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initiating sections. Wireless blasting can 
also enhance recovery by allowing pillars 
and crowns that would otherwise be left 
untouched to be blasted, and it can in-
crease productivity as entire stopes can 
be charged in a single campaign. Addi-
tionally, wireless provides for innovative 
blasting sequences that maintain broken 
ore at the drawpoint of wide-span stopes, 
thus minimizing the need for less produc-
tive tele-remote loader operations.
  Orica’s WebGen wireless initiating 

directly to an in-hole receiver, removing 
the need for wires or signal tube in or be-

-
ond generation of WebGen) is suited for 
underground production blasting, while 
WebGen Underground Dev is designed 
for mechanical assembly and will enable 
the automation of underground devel-
opment loading with Avatel, the world’s 

charging equipment.
  Avatel was jointly developed by Orica 
and Epiroc through a partnership which 
commenced in 2019, and the solution 
gained commercial status in 2022. It has 
the capability to remove debris from lifter 
holes, clear blocked blastholes, deploy a 
WebGen wireless primer then load each 

automated string loading.
  Melbourne said that, with mines 
around the globe trending toward deeper 
and larger underground operations, in-
novative processes such as this will be 
critical to supporting industry growth.

-
ground mines has been the requirement 
for time consuming and costly controls 
to manage safe access to the develop-
ment face, particularly for charge crews,” 

eliminate these constraints by removing 
personnel from the hazard. Enabled by the 
WebGen wireless initiating system and built 
on the foundation of Epiroc’s M2C Boomer, 
Avatel was designed to require only one 
operator to fully prepare and charge the 
face from the safety of an enclosed cabin, 
several meters away from face.”

Optimizing the Mine-to-mill 
System
The application of machine learning to up-
stream orebody intelligence data for au-
tomating blast domains has also sped up 

and enhanced the blast design process, 
as well as optimizing blast performance.

-
ther leverages this capability  is our Inte-

-

-
pabilities encompass simulating and op-
timizing the entire process, starting from 

-
duction stage. We’re currently developing 

-
cilitating blast simulation, optimized blast 
design generation, and validation of actual 
versus predicted plant performance. This 
will transform the traditional mine-to-mill 
optimization approach from a static and 
laborious project exercise into a sustain-

  Melbourne believes that AI will trans-
form underground mining in the coming 
years through intelligent blast design, 

devices will play a crucial role in ob-
taining accurate measurement data,” 

continue to see a growing emphasis on 
interoperability between software and 
hardware, facilitating comprehensive in-
tegration and advanced data analytics.”
  Moving forward, Orica is exploring 
new applications for its WebGen technol-

growing need for increased sleep times 
for bulk explosives in various operating 
environments, including reactive ground.

Blast Design for the 
21st Century
Contemporary blast patterns have been 
built upon the foundational concepts of 
empirical modeling and anecdotal lega-
cy experience with the given rock mass. 
The underground blast designs utilized 
today begin with a basic understand-
ing of design parameters supported by 
proven analytical data and good-blasting 
practices. This method will often result 
in the same initial blast design for multi-
ple projects, despite their vastly different 
rock mass characteristics.
  Justin Banks, Director – Underground 

-
tablished and proven safe and effective, 
the blast designs are then adjusted based 
on the mine’s desired outcomes (frag-
mentation, ground vibration response, 
mitigation of backbreak, muck placement, 
dilution etc.) and the response of the in-si-
tu material. This step may require exten-
sive trial and error, but the core competen-
cy of blast design remains intact from the 
preliminary empirical-driven model.”
  While the principles of blast design 
have stayed relatively consistent over 
the past decade, the use of electronic 
detonators has become more prevalent.

conjunction with a centralized blasting sys-
tem will address increasingly demanding 

-
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ty will always be paramount. To this end, 
future trends and technological advance-
ments will continue to address worker safe-
ty as orebodies become more challenging 
to access. The market has already seen 
dedicated partnerships between various 
supply elements to increase worker safety 

-
omous or semi-autonomous bulk explosive 
loading and centralized blasting systems 
over a variety of communication back-
bones are some examples of removing/
mitigating the human risk element from un-
derground blasting operations. This trend 
is expected to continue and may represent 
standard operating procedures soon.”

added that mining customers are show-
ing more interest in wireless detonators.

techniques and/or complex orebody con-

return to a previously mined area,” he told 
E&MJ
helps in maximizing safety and ore recu-

tested product to support customers in 
those instances called Cyberdet.”

which remains a top priority. Mine opti-
mization, including blasting, mucking, 
hauling and crushing plays an important 
role in making economical gains and in 

fragmentation leads to faster cycle times 
and less dilution, allowing each operation 

-
acterization go hand-in-hand with suc-

engineers to design a blast and run sim-
ulations to better predict end results. It’s 
not always possible to foresee all scenar-
ios, but modeling technologies allow us 
to test different approaches and analyze 

better understanding the geology, the 

evaluated beforehand without an unsafe 
energy release into the immediate envi-
ronment. Additionally, safe evacuation 
distances can be established, and prop-
er mitigation measures taken to protect 
equipment in close proximity to the blast, 
or simply by removing all risks from the 
immediate area.”

-
ners, paired with deviation probes, bore-
hole cameras, precise distance mea-

a detailed model for simulation software 
to predict blast outcomes.

Software for Precise Control
Mark Ganster, Manager Blasting Tech-

agreed with his peers that the advent 
of advanced blast design software has 
fundamentally changed the industry’s ca-

design and control are fast becoming 
something of an artform.

we’ve seen in underground blast design 
over the past decade has been the in-
troduction of software programs, such 

COMPANY PROFILE-

AIDA the future of IIoT on Diemme Filtration filter presses
AIDA is a service solution developed by 

-
tomers  to provide real-time information on 
the status and production performances 
of their filter plants wherever they are in 
the world. Can be easily accessed from a 
computer, smartphone or tablet to ensure 
their filter presses are operating optimal-
ly through continuous monitoring functions 
and a series of activities to be carried out in 
partnership with the Data Ingestion Team, 

-
cally dedicated to the Aida service, so as 
to combine company know-how with the 
support of data from the field.
  AIDA uses all the sensors that are 
already installed on the machines with the 
possibility of installing additional sensors 
according to client-specific targets and needs.
  It can interface with various platforms 
and brands.
  It is possible to choose between 

provide various information about the fil-
ter press in real time; a cross-analysis 
package to analyze the utilization trend of 
the machine and program its maintenance 
through algorithms; and an artificial intelli-
gence package that allows the optimization 
of the filtration cycle, predictive maintenance 
of the filter press thereby reducing operating 
costs and significantly increasing the perfor-
mance of the filter press.

people are key to success. All the technol-
ogies available today enable developing our 
know-how to its full potential.
  That is why we have created a team 
of experts exclusively dedicated to the AIDA 

personalized monthly reports for each client. 

Data Driven Approach
The data generated by the field instruments 
are processed by AIDA to provide valuable 
information for plant management decisions.
• Tracking and monitoring of the status of  
 each filter cloth.
• Monitoring and supervising of machine  
 capacity trends.

 
 sumptions in the system and status of  
 equipment.
• Information on the condition and status  
 of components and consumables.
  The AIDA solution allows our custom-
ers to have a real time, detailed and clear 
view of their solid-liquid separation process, 
including the performance and efficiency of 
the filter press and its ancillaries’ systems, 
increasing operator safety and decreasing 
downtime due to unscheduled maintenance 
or sudden failures.

• Improved control of the filtration process  
 and operating costs.

 
 cess, anytime, anywhere.
• Improved performances to achieve pre- 

 
 to reduce downtime and plan efficiently.
• Customer support and faster problem  
 solving.
• Development of customer know-how.

 

• Customized and always updated apps.
 

 on existing customer machines.
• Enables efficient strategy for spare parts  
 management and procurement.

Cyber Security
We know that Cybersecurity is a key ele-
ment for the IIoT solutions. The possibility of 
cyberattacks, data loss and economic dam-
age for companies are tangible. The choice 
of our partners was based considering this 

-

® has a 

with secure development lifecycle process-
es, design principles and guidance from 

These principles and guidelines drive all 
platform design decisions.
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The software with a human touch.

-
trations, energy contours, damage prob-
abilities, timing sequences and fragmen-
tation prediction,” he told E&MJ
with centralized blasting equipment, such 

Blasting Equipment (CUBE), operators 
can now initiate multiple blasts from the 
surface with zero personnel in the mine.”

-
der’s explosives and boosters, the com-

success at an underground gold and sil-

containing a disseminated orebody which 
is mined from sub-level stopes using 
the long drilling fan mining method, and 
the other a narrow vein deposit which is 
mined using a variety of methods, includ-

usually involve around two hundred 
holes, each with a diameter of 1.9 in. 

holes are distributed in rows along the 
stope length with a burn cut drilled at the 

beginning to create an open face. The 

Detonators, and the production rows next 

Detonators and detonating cord.

load and blast 500 holes. The stope was 
divided into three sections, each consist-
ing of a burn cut and a different number of 
production hole rows. The mine required 
minimum dilution between vein blocks, but 
still required the whole stope to be blasted 
in a single event. The use of electronic det-
onators in all holes was not possible due 
to cost, so to minimize the risk of a mis-

for the production rows. This combination 
allowed versatility in the timing design 
and using a longer time between burn cut 
holes generated better displacement and 
formation of the free face.
  The blast was a resounding success. 

along the stope, all detonators (electron-
ic and non-electric) were started and per-
formed correctly, and the burn cuts per-
formed well, generating an optimal free 
face for the production rows. The blast 

broke more than 2,200 tons (2,000 met-
ric tons) of high-grade ore with a single 

-

-
nology and information become available 
to improve overall blast design, product 

-

of modeling software to include a solu-
tion for blast design and modeling of drift 
blasts for both mining and underground 
infrastructure projects. And we continue 

-
patible with the latest technologies.

blasting process, from automated drill-
ing to an automated charging process 
for explosives, will reduce the number of 
people exposed to risk and increase pro-
ductivity while reducing costs and allow-

products and technologies, such as the 

-
ation system will help to reduce powder 
factors and improve wall stability, over-
break control and safety.”


