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Overview of Mining Engineering
Key concepts, roles, processes, and emerging trends

1. Definition & Scope

Aspect Description
Mini The application of engineering principles to the extraction of minerals and other
inin
_ J _ geological materials from the earth in a safe, efficient, and environmentally
Engineering )
responsible manner.
c Geotechnics, rock mechanics, ventilation, drilling & blasting, mineral
ore
L processing, equipment design, mine planning, health & safety, and
Disciplines S
sustainability.
_ Underground mines, open?pit (surface) mines, quarries, mineral processing
Typical Work o _ L
Setti plants, consulting firms, government agencies, research institutions, and
ettings

equipment manufacturers.

2. Major Sub?Fields

Sub?field Primary Focus Typical Activities
_ _ Layout of the mine, sequencing ) ) o
Mine Planning & ) . 3?D modeling, pit optimization, reserve
_ of extraction, production o )
Design _ estimation, cut?off grade analysis.
scheduling.

Rock Mechanics & Stability of rock masses, ground Stress analysis, slope stability, ground

Geotechnics control. support design, monitoring.
o ) Creation of fractures for ore Drill pattern design, charge calculation,
Drilling & Blasting ) . o
removal. vibration control, blast optimization.
Ventilation & Air Supply of fresh air, removal of Network design, airflow simulation, fan
Quality (underground) contaminants. selection, gas monitoring.
Mineral Processing & Conversion of raw ore to Crushing, grinding, flotation, leaching,

Metallurgy marketable product. smelting basics.
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Sub?field Primary Focus Typical Activities
) Selection, design, and .
Equipment & _ . Fleet management, automation, wear
_ maintenance of mining _ L ) _
Machinery . analysis, reliability engineering.
equipment.

_ Risk assessments, emergency
Health, Safety & Protecting workers and ) )
. , response planning, reclamation, waste
Environment (HSE)  surroundings.
management.

) . _ ) Progressive reclamation, water
Sustainability & Mine Long?term environmental .
_ treatment, community engagement,
Closure stewardship. T
post?closure monitoring.

3. Mine Development Cycle

1. Exploration & Resource Definition

o Geological mapping, geophysical surveys, drilling, core logging.
o Resource modeling (block model) and reserve estimation.

2. Feasibility & Economic Evaluation

o Preliminary, pre?feasibility, and definitive feasibility studies.
o Capital & operating cost estimation, NPV, IRR, sensitivity analysis.

3. Permitting & Approvals

o Environmental impact assessments (EIA), land use permits, water rights, community
consent.

4. Mine Design & Planning

o Selection of mining method (open?pit, sublevel, block caving, etc.).
o Detailed pit design, stope layout, infrastructure (roads, power, water).

5. Construction & Commissioning

o Site clearing, infrastructure build?out, equipment procurement, trial runs.
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6. Production Operations

o Drilling, blasting, loading, hauling, processing, waste handling.
o Continuous monitoring of productivity, safety, and environmental parameters.

7. Reclamation & Closure

o Progressive backfilling, re?vegetation, water treatment, post?closure monitoring plans.

4. Common Mining Methods

Method Typical Use Advantages Limitations
Open?Pit Shallow, bulk ore High production rates, low Large land
(Surface) deposits (copper, iron, labor intensity, easier disturbance, high
Mining coal). ventilation. waste rock
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