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BLASTING
PERFORMANCE
OPTIMIZATION AND
COST REDUCTION

Pattern Expansion Optimization Model
based on Fragmentation Analysis with
Drone Technology

WE ARE PROVIDING
THE SOLUTIONS FOR YOUR
BUSINESS

As the mining industry faces growing pressure to find
efficiencies, mining operations seek continuous
improvement tools to validate their blasting procedures.
Combining various technologies and solutions that
consider terrain parameters, rock quality, and explosive
strength to propose a practical method for pattern
expansion that improves blasting processes has become
a necessity.

CHALLENGE

Optimizing blasting performance
to minimize costs and improve
profitability in mining operations.

Mining operation costs are defined by crushing
and milling, load and haul, and drilling and
blasting charges. As drilling and blasting is the
initial phase of mining operations, it dramatically
affects the overall cost. Consequently, one
primary challenge is optimizing blasting
performance to achieve desired outcomes at the
lowest possible price.
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Figure 1. Mining cost relation (adapted from Efficient Blasting Techniques, Floyd, 2000)
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KEY FEATURES pog

® O-PitSurface: fragmentation prediction model
® Drone technology for obtaining fragmentation
data.

® Calibration Rock Factor

® Building Optimization Module

SOLUTION

Improving safety and reducing mining costs via technology-driven blast fragmentation analysis and optimization.

Pattern expansion was vital for reducing drill blast costs for the client we applied this solution. First, predicting
conditions in a blast simulator to avoid on-site issues. We used O-PitSurface, a blast design software, to support the
fragmentation prediction model calibration and estimate optimal design parameters.

To accomplish the best results, we used a drone flight to define the area to be analyzed, including ground sampling
distance and height, photo overlay, and camera angle. The resulting photos were processed using photogrammetry
analysis software to produce a scaled orthophoto. We then analyzed the orthophoto in WipFrag resulting in a
geographically referenced particle size distribution data.

Before simulating any change in design parameters, it was essential to have an accurate prediction model, such as the
Kuz-Ram's Rock Factor. We used the GRG non-linear programming optimization methodology in calibration to obtain
a perfect match between predicted and measured fragmentations.

Drone Photo Results WipFrag iOS Solution WipFrag iOS Particle size identification

Figure 2. Fragmentation Analysis using WipFrag w/GIS
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ROCK FACTOR CALIBRATION PROCESS

_ Initial Parameter Rock Factor Cal. STG1|Rock Factor Cal. STG2|Rock Factor Cal. STG3

To obtain optimum blast design parameters, we defined a non-linear problem, including dependent variables,
empirical restrictions, and fragmentation demands. We applied controllable changes at each improvement stage in
the pattern expansion field to avoid excessive deviations.

We implemented a detailed fragmentation analysis to control blast results and expanded the pattern until the
fragmentation limit was reached.
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Figure 3. Rock Factor Calibration Process (O-Pitblast system)
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Initial Stage Final Optimized Stage
Optimization Optimization B
- Dependent
Geometry: Blast Costs: Variables Geometry: Blast Costs:
Diameter (nm 102/2]  Number of Holes 120/2]  Initation (per hole} 100015 Fanserinn 102/%]  Numberof Holes g5[%] Initiation (per hole] 100015
Bench High fm 117072]  Number of Rows 7/2]  Explosive (per Kg) 40015 Bench High ) 11707%]  Number of Rows 712  Explosive (perKg 40015
Burden (m 3702] Volume (m) 15,623/%{  Drilling (per meter) 7.002 Burden (m) 34p/2] Volume (m? 16.62315]  Diilling (per meter) 70055
Spacing (m 37012 Spacing (m 4845
Geology: Explosive: Geolo: Explosive:
Subdrilling (m) 11055 Subdrilling (m) 1662 2
Stemming ) 31075  Rock Factor 10,002 Densty (g/cm? 120 Stemming {n 2422  Rock Factor 100075 Densty (g/cm?) 1205
>_|'l' RWS 1002/ i AWS 1002
ragmentation Constramt. Variable Fragmentation Constraints: -
Constrainte
Limt ( @i = Spacing by Burden 105 < 10 < 1402 Limit (%) 8§+ Spacing by Burden 105 < 140 < 1402 &
(i 7007=]  Stemming by Burden 070 < o084 < 1003 & O 7007%]  Stemming by Burden 070 < 07 < 1003
Subdriling by Burden 030 < 030 < 05015 & Subdriling by Burden 030 < 048 < 05012 o
Ir Information
Uniformity Index 0705 < 135 < 2205 & Uniformity Index 0705 < 170 < 2205 &
Powder Factor (Kg/m? Stiffness Ratio 316 > 3003 & . Powder Factor (Kg/m: Stiffness Ratio 338 2> 3003 &
Objective . .
Specfic Driling (m/m? Volume m? 1922076 > 15623 v Variable Specfic Diling (m/m’] 0.0682  Volume m 1665429 > 16623 v
\_ Oversize (mm) 66097 < 700 v Oversize mm) 69723 < 700 v
(cost(s) $57,60659 ) Find Optimized Values (cost () $45,271.88)
L¥ Find optmizedvalves | Q) Apply Patern | L. F?:;‘ggfgn Ok L¥ Find optmizedvalues | | () Apply Pattern Ok
Waming: This prediction model is based on GRG Nonlinear optimization model. Actual results may be different. Warming: This prediction model is based on GRG Nonlinear optimization model. Actual results may be diferent

RESULTS

Integrating technology in daily mining tasks is crucial in enhancing safety and production efficiency. The initial design
parameters are presented in the Table below for the present study.

INITIAL BLAST DESIGN PARAMENTERS

The idea behind the pattern expansion field is to avoid excessive deviations simultaneously. Controllable changes were
applied at any improvement stage and detailed fragmentation analyses were performed to control the blast results.
The pattern was expanded until the fragmentation limit was reached. In the Table below, it is possible to check the
evolution of each stage in terms of changes and results.
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PATTERN EXPANSION EVOLUTIONARY STAGES

[ weisuoe | sigor | Sgeo | siges | sges | stapes |

In summary, using O-Pitblast’s blast optimization algorithm, the client reduced costs by $229,361 and blasted through
605,307 m3/791,712 yd?® of rock.

NR. OF HOLES Drill & Blast Savings (ISvs. Stg4)
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Figure 4. Drilled Holes Figure 5. Drill and Blast Savings
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ABOUT US

At O-Pitblast, we aim to humanize mining by positively impacting every aspect of the blasting process.

As a leading provider of innovative blasting solutions, we prioritize people, ensuring the safety and well-being of our
teams, communities, and the environment.

With a proven track record in providing tailored blasting solutions, O-Pitblast is the preferred partner for the global
mining industry.

® Diverse expertise in multiples industry fields.

® Global reach with solutions on multiple continents.

® Cutting-edge software and hardware for blast design.
® Commitment to environmentally friendly practices

® Highly qualified and dedicated support team.

® Proven track record of successful projects worldwide.
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