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1. GENERAL PRINCIPLES OF EQU]PMENT SELECTION

BEFORE CHOOSING ANY MACHINERY, THE FOLLOWING
FUNDAMENTALS GUIDE EVERY MINING ENGINEER:

RULE OF THUMB EQUIPMENT PRODUCTIVITY DECREASES BY 10—
15% FOR EVERY 10° INCREASE IN SLOPE BEYOND THE OPTIMUM

. OPTIMIZE THE SYSTEM, NOT THE MACHINE: EACH PIECE
MUST INTEGRATE WITHIN A PRODUCTIVE CHAIN (DRILLING —|

BLASTING — LOADING — HAULING — CRUSHING).
T L T
BALANCE CAPACITY: FOR EVERY 1 M3 OF EXCAVATOR ﬁ Ay

BUCKET CAPACITY, ¢ 4'—'5 TRUCKS OF COMPATIBLE PAYLOAD

SHOULD BE ALLOCATED TO AVOID QUEUING LOSSES. Material &
AR v \J A4 Site Conditions
ECONOMIC EVALUATION: LIFECYCLE COST = CAPITAL COST

+ OPERATING COST + DOWNTIME COST. ALWAYS
COMPARE $/ TONNE MOVED RATHER THAN UNIT PRICE.
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PURPOSE: CREATION OF BLAST HOLES FOR RocK

FRAGMENTATION. /
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qa RULE OF THUMB: 1 HP REQUIRED FOR EVERY 25—30 PSI OF \*
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S - BEST WHEN DEPTH > 15
ROCK, 4—10” M

FFICIENT WHEN HOLE >
ROTARY DRILLSEESOFT FORMATIONS E = = EE
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1 DRILL WITH 200 MM BIT C’AN PRODUCE "l 2,000—-15,000

ONNES/MONTH DEPENDING ON ROCK AND BENCH HEIGHT.

3. BLASTING PARAMETERS (EQUIPMENT INTERFACE)

THOUGH NOT A MACHINE, BLASTING DIRECTLY AFFECTS

EQUIPMENT SIZING:
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RULE: BENCH HEIGHT = 3 ¥ HOLE DIAMETER % BURDEN Material &

CONENTION IMULTIPLIER (=30—40).** _‘” Site Conditions
A

OPTIMUM BURDEN-TO-SPACING RATIO = 1:1.2T0 1:1.5.

STEMMING LENGTH = 0.7 % BURDEN SUB~DRILLING = 10%

OF HOLE DEPTH. -, SN
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'A. LOADING EQUIPMENT (EXCAVATORS, SHOVELS, FRONT-END
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¢ ‘SELECTION BAsIs: BENCH GEOMETRY FRAGMENTATION AND

HAULAGE DlSTANCE \
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MTPA PRODUCTION

OPTIMUM BUCKET FILL FACTOR: 85—90%.""
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AND ROAD CONDITION.
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RIGID DUMP . SUITED FOR
@ ruck]] - ECONOI2S~400 T EXCAVATOR: =D, |, NG HAULS A
CAPEX vs. OPEX PASSES/LOAD  Material & ‘
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UL ROAD RULES:
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.+ MAXIMUM GRADIENT: 8—10% FOR TRUCKS,
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ROAD WIDTH: 3.5 ¥ TRUCK WIDTH (SINGLE LANE), 2.5 X-

12% FOR -

w7 TrucK WIDTH (DUAL LANE) D
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. CURVE RADIUS: 2 3 X TRUCK LENGTH é Q- "N
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{6. DOZERS & GRADERS
USED FOR ROAD MAINTENANCE, OVERBURDEN LEVELING,
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1 HP FOR EVERY 1.5—2

“SPREADING, DUMP!|
emthe ONNES MATERIAL PUSHED
MAINTAIN 2% CAMBER AND

Al IMEER MINING

7. DRILL & BLAST SUPPORT EQUIPMENT] 40 B 1 el }

. COMPRESSOR SIZING: FOR DTH, A/IR REQUIREMENT = 1.5

2.0 M3/MIN PER INCH OF HOLE DIAMETER.

Material &
Site Conditions

8. CRUSHING & SCREENING EQUIPMENT]

"RULE OF THUMB:™ “Si . .
=« PRIMARY CRUSHER FEED SIZE S 0.8 % MINE BLAST SIZE.

SECONDARY CRUSHER CAPACITY = 1.2 X PRIMARY

CRUSHER CAPACI'—TY.LE@!I ——
AN SRKJY A v

POWER REQUIREMENT = 0.5—1.0 KWH PER TONNE FOR
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2% 9 AUXILIARY & SUPPORT MACHINER
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// W EQUIPMENT
ATER SPRINKLER CAPACITY = 0.5% OF DAILY ORE MOVEMENT
a, . f* {
MAINTENANCE .
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LIGHTING TéwER~ 'l‘TOWR PER 10,000 M2 OF PIT AR
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&' ' FUEL TANK = 1.5 ¥ LARGEST EQUIPMENT’S
DAILY REQUIREME
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REPLACEMENT POLICY. REPLACE WHEN MAINTENANCE

CAPITAL PRODUCTIVITY.

Rs 100—120 PER TONNE OF MATERIAL MOVED PER RS 1 CRORE
STMENT IS TYPICAL IN INDIAN SURFACE MINES.
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11. ENVIRONMENTAL AND ENERGY CONSIDERATIONS . Material &
CONENTION AR AR > \V/ AR 'OV cive Conditions
FUEL EFFICIENCY. SELECT ENGINES WITH BS-IV OR TIER4

COMPLIANCE.

NOISE CONTROL: USE DAMPENED DRILL RIGS (< 85 DB).
T

| E ELECTRIC FLEET TREND: ELECTRIC TRUCKS CAN REDUCE |
| - CO, EMISSIONS BY 40—50% AND FUEL COST BY 35‘73_QVE5 = __1
LIFECYCLE. = '
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CAPACI SELECTION

EQUIPMENT RANGE BASIS
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FOR A MINING PROJECT

1. ECONOMICS: 2.APPLICATION:
CAPEX vs. OPEX Material &
Material &

CONENTION S aRtons Site Conditions




