
 

 

 

“Rules of Thumb” for Selecting Mining 

Machinery for a green field Mining 

Project” 

 

          Rules of Thumb for Selecting Mining Machinery in a 

Mining Project 

1. General Principles of Equipment Selection 

Before choosing any machinery, the following 

fundamentals guide every mining engineer: 

• Match equipment to deposit geometry: Machinery 

should suit the scale, shape, dip, and depth of the 

orebody. 

Rule of Thumb: Equipment productivity decreases by 10–

15% for every 10° increase in slope beyond the optimum 

haul road gradient. 

• Optimize the system, not the machine: Each piece 

must integrate within a productive chain (drilling → 

blasting → loading → hauling → crushing). 

• Balance capacity: For every 1 m³ of excavator 

bucket capacity, 4–5 trucks of compatible payload 

should be allocated to avoid queuing losses. 

• Economic evaluation: Lifecycle cost = Capital Cost 

+ Operating Cost + Downtime Cost. Always 

compare $/tonne moved rather than unit price. 

 

2. Drilling Equipment 

Purpose: Creation of blast holes for rock 

fragmentation. 

Key Parameters: 

• Hole diameter, bench height, rock hardness, and 

production target. 



 

 

• Rock hardness influences power: 

Rule of Thumb: 1 HP required for every 25–30 psi of 

uniaxial compressive strength. 

Equipment Selection: 

Type Application Thumb Rule 

Top hammer 

drills 

Hard rock, ≤ 6” 

holes 

Economical up to 15 

m depth 

Down-the-hole 

(DTH) 

Medium–hard 

rock, 4–10” 

Best when depth > 15 

m 

Rotary drills Soft formations 
Efficient when hole > 

250 mm dia 

Hydraulic 

drills 
High precision 

Best for gradient < 

10° 

Performance Guide: 

1 drill with 200 mm bit can produce 12,000–15,000 

tonnes/month depending on rock and bench height. 

 

3. Blasting Parameters (Equipment Interface) 

Though not a machine, blasting directly affects 

equipment sizing: 

• Rule: Bench height ≈ 3 × hole diameter × burden 

multiplier (≈30–40). 

• Optimum burden-to-spacing ratio = 1:1.2 to 1:1.5. 

• Stemming length ≈ 0.7 × burden; sub-drilling ≈ 10% 

of hole depth. 

 

4. Loading Equipment (Excavators, Shovels, Front-End 

Loaders) 

Selection Basis: Bench geometry, fragmentation, and 

haulage distance. 



 

 

Equipment 

Type 

Typical 

Capacity 

Ideal 

Application 
Rules of Thumb 

Hydraulic 

Excavator 
2–20 m³ 

Flexible 

operations 

1 m³ bucket per 

250–300 tph 

production 

Electric 

Rope Shovel 
10–80 m³ 

Large-scale 

open pits 

Optimal for > 5 

Mtpa production 

Front-end 

Loader 
4–20 m³ 

Short cycles, 

stockpiles 

Bucket capacity 

≈ 1/8th truck 

size 

Performance Indicators: 

• Optimum bucket fill factor: 85–90%. 

• Match factor (Loader:Truck) ideally 0.8–1.2. 

 

5. Haulage Equipment (Dump Trucks & Conveyors) 

Key Factors: Distance, gradient, cycle time, fuel cost, 

and road condition. 

Type Capacity Rule of Thumb Remarks 

Rigid Dump 

Truck 
35–400 t 

Match to 

excavator: 4–5 

passes/load 

Suited for 

long hauls 

Articulated 

Truck 
25–60 t 

Better for ≤ 12% 

gradients 

Flexible 

terrain use 

Conveyor 

500–

10,000 

tph 

Economical for > 

3 km hauls 

Continuous 

transport 

Haul Road Rules: 

• Maximum gradient: 8–10% for trucks, 12% for 

articulated. 

• Road width: 3.5 × truck width (single lane), 2.5 × 

truck width (dual lane). 



 

 

• Curve radius: ≥ 3 × truck length. 

 

6. Dozers & Graders 

Used for road maintenance, overburden leveling, and 

dump shaping. 

Machine Application Rules of Thumb 

Dozer 

(D8–D11) 

Overburden 

spreading, dump 

dozing 

1 HP for every 1.5–2 

tonnes material pushed 

Grader Road shaping 

Maintain 2% camber and 

0.5% cross slope for 

drainage 

Fact: Proper road maintenance can reduce haulage 

cost by 10–15% annually. 

 

7. Drill & Blast Support Equipment 

• Compressor sizing: For DTH, air requirement ≈ 1.5–

2.0 m³/min per inch of hole diameter. 

• Water tanker capacity: Minimum 10% of daily 

haulage volume for dust suppression. 

• Explosive van: Must comply with PESO norms, 

typically 1 van per 5 drills. 

 

8. Crushing & Screening Equipment 

Rule of Thumb: 

• Primary crusher feed size ≤ 0.8 × mine blast size. 

• Secondary crusher capacity = 1.2 × primary 

crusher capacity. 

• Power requirement ≈ 0.5–1.0 kWh per tonne for 

hard rock. 

 



 

 

9. Auxiliary & Support Machinery 

Equipment Rule of Thumb 

Water Sprinkler Capacity = 0.5% of daily ore movement 

Maintenance 

Truck 
1 per 10–12 major equipment 

Lighting Tower 1 tower per 10,000 m² of pit area 

Fuel Truck 
Fuel tank = 1.5 × largest equipment’s 

daily requirement 

 

10. Economic Rules for Equipment Fleet 

• Fleet utilization: Target 85–90%. 

• Availability: > 90% mechanical availability is 

desirable. 

• Replacement policy: Replace when maintenance 

cost > 60% of depreciation cost. 

• Capital productivity: 

Rs 100–120 per tonne of material moved per Rs 1 crore 

investment is typical in Indian surface mines. 

 

11. Environmental and Energy Considerations 

• Fuel efficiency: Select engines with BS-IV or Tier-4 

compliance. 

• Noise control: Use dampened drill rigs (< 85 dB). 

• Electric fleet trend: Electric trucks can reduce 

CO₂ emissions by 40–50% and fuel cost by 35% over 

lifecycle. 

 

12. Summary Table – Quick Reference 



 

 

Equipment 
Capacity 

Range 

Selection 

Basis 
Rule of Thumb 

Drill 100–400 mm Rock hardness 
1 HP per 25–30 

psi UCS 

Shovel 2–80 m³ 
Production 

rate 

1 m³ = 250–300 

tph 

Truck 25–400 t Haul distance 
4–5 passes per 

shovel 

Dozer 200–900 HP 
Dump 

management 

1 HP per 1.5–2 t 

material 

Crusher 
100–10,000 

tph 
Feed size 

Feed ≤ 0.8 × 

blast size 
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