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MINING ENGINEERING (MN) 'MINING METHODS | Sﬁ fr%gare
(DAY-1] SURFACE MINING |  oroms acsoewr = %€
N Fundamentals & Layout a1
ui urface mining principles, mine layout, benches, pit geom Today

‘ 'Il'om(;rgoe\frter e gwgrkingplcfréas. minleaEc’:lev.'::t’ln:J):wcnﬁcle i Pt ; etr‘g, -?msfm \

4. | Typical Open-Pit Mine Layout |
Top soil du@i ~ o, Overburden dump

1. What is Surface Mining ? |

=) Surface mining is a method of extracting
minerals from near-surface deposits by
removing overburden and exposing the
ore at the surface.

=) Used for coal, metal and non-metal
minerals occurring at shallow depths.

= Involves removal of overburden, excavation
of mineral, loading, transportation and
reclamation.

2. {Prir_lciplés of Surfai;eﬁn_iné |
=) Maximum recovery of mineral.

=) Minimum cost per unit of production.
mp Safe and efficient operations.

Ore stockpile = =
(or to crusher)

mp Proper slope stability and ground control. S. [ Bench Terminology and Geometry |  Importart Relations

= Minimum environmental impact. Bench width (B) : B ale

=) Systematic mine planning and development. mutnnnt e

= Integration of mining, hauling and dumping Overall slope angle,
operations. B = tan! (i)

i . Bs

3. | Advantages and Limitations | No. of bems,
Advantages | Limitations | il

v Low cost of production. | X Applicable only to Strip ratio =

v High rate of production. sl?allow deposits. Volume of overburden

v Use of large machinery

and high mechanization.

v Better working conditions.
and safety.

v Easy supervision and control.

v Higher recovery.

X Large land requirement.
X Environmental impact.
X High initial investment.
X Slope stability problems.
X Requires major

overburden handling.

7. | Mine Development (Surface) |

: . el |
o2 Ay

Volume of mineral

Auxiliary area
(workshop,
offices, fuel

Ore; handling area

s -~ (crushgrfstockpile)

=) Removal of top soil and vegetation. 8. (_;'ATE Le\'_’el MCQs _ — Mines
m) Construction of access roads and haul roads. | Q1 Tﬁgmﬁ;ﬁ'ioﬁ: Q2. ﬁﬁgspﬁﬂiﬁ?gk Q3. Strip ratio s defined as: | oronty |
=) Development of initiql pits, ramps and benches. open-pit. mine layout? (a) Bench height (a) Ore/Overburden Resources,
=) Arrangement of drainage system. (a) Bench height (b) Rock strength (b) Overburden/Ore | Knowledge
=) Creation of dumping areas. (b) Bench width (c) Haul road width | (c) Bench height/Bench width | ~ Crogtes
=) Setting up of crushing and conveying systems. | (¢ Face advance rate (d) Crusher capacity | (d) Total depth/Bench height Opporturities
=) Progressive deepening and lateral expansion, | (4 Overall slope angle — p—
=) Final mine closure and reclamation. [ Ans: (¢) | [Ans: (b)) Ans: (b) |

TUTORIAL ACADEMY —HYDERABAD } : Stud
sm @ sartutorialacademy.org | pocid

—— Your Success is Our Mission ——

Succeed



S aaeai | MINING METHODS | gTRR [Fime

Achieve
DAY-2) |HAUL ROAD DEVELOPMENT | W scoor *
“Good Roads Haul-road alignment, gradients, width, curves,
Move Big Mines drainage, road construction, safety, numericals
Forward”
m ce au urves (norizon
(4.] (Importance of Haul Roads | (6.)( Curves (Horizontal)
mp Connects loading, dumping and other ® Large radius to ensure safe movement.
workmg areas. wp Minimum radius (R) depends on truck
mp Affects production cost and cycle time. speed, width and superelevation.
mp Should be safe, all-weather and durable. = Typical minimum radius: 3 to 5 times
mp Proper design reduces maintenance cost. the truck wheelbase.
mp Essential for efficient mine operation. % e o S I < pers ilion
mp Avoid sharp curves; use spiral tope otk il
(2.) [ Factors Affecting Haul-Road Design curves f possble. MR TSR
mp Truck size and axle load. - Extra width (E) n = no. of lanes
mp Traffic volume (unidirectional / bidirectional). R (l N V2 ) ..E_. - l;;:;ﬁl (ct:x;ﬁ;ce (m)
: Eer:?m tand dganlog% y ? 127R R = radius of curve (m)
radient and curvatur )
Drainage and climate (rainfall .
: gp:z c?F surface and Eonstruczslon material. @m{gﬂ Camber 2% - 4% T
m) Safety and visibility. mp Provide side drains and cross drains.
m) Camber (cross j:ofe) 2%-4% B e ST
@ [ Haul-Road Alignment ] for water runoff. ' '

: mp Catch water from higher slopes. - - IR TH| B
o A IS S ST 3 S Sl S gl iy
mp Avoids unstable slopes, weak zones and water bodies. | P " '

mp Provides gentle gradients and minimum curves. i =, —
=) Should allow for future expansion. LBJ ‘Road COHStFUCtIOHJ
mp Clear vegetation and loose material.

T ET T, TEY ;
L Gmdleni. ((_-}mde) J Gradient (G) = Eg:;ﬂscﬁliade and provide proper
o . Ricolieg. . o

mp Gradient = — dislammo (%) £ ﬂ < 100 =3 léliz vzrdgbmleh::iut:;::ils overburden, .

= GteneT”H 6% - 10% for large dump Verbctl ) mp Provide wearing course for heavy traffic S5
rucks. = rise (m mp Maintain proper camber and drainage. -,

* MMIMUT 10‘35)(scmetimas up to 12% = Horizontal dIStﬂI‘IC&( } * Rggu[m- maintenance (gmding’

in special cases). compaction, water sprinkling).
= Use switchbacks in hilly terrain. efh - ?) \
m) Down grades should be gentler for safety (9.)( Safety Measures |
F T T Adequate width and gentle gradients.

@ [_Road Width ] : Prc:;?:,ft 5|g:lmges a?spegr:c;1 llm?{sa [::;rnmgs} |

mp Minimum width depends on truck width. wp Safety berms on outer edges (height > 3 '
For two- traffic: = OSxtgredm.}

W Ffc ey bl BW ST mp Regular inspection and maintenance.

T = Truck width mp Proper lighting for night operation.

C = Clearance (05 to 1.0 T) : ust (wﬁteﬂ sprmkhnsjt _

; = ainage to avoid slippery conditions. N

= For one-way traffic. W =T+C (%) Sepa;gbe roads for heav;y and light vehicles (if pusmble)
* THPICG.[ values: Clearance = 0.5T to 1.0T o) Train drivers and follow thf‘c rules.

 Numerical Example [: GATE Level MCQs
A haul road has a vertical rise of 60 m over a horizontal distance T " Exfruik oeila hictaorthl The purpose of prowdlng
2f j 'ihkm Calculate tF;le g;?}i:e?: t}:othe tn;:kfgldﬁk‘s 4.0 m, Q gradient for large Q2. curve in a haul road mainly Q3. camber on haul roads is
ll: o mlmrSuﬁn_\r Frage) ! ORI SO dump trucks in surface depends on: to:
clearance as mines is: (2) Road gradient (a) Increase gradient

gradien .

[ Solution: | 60 @ 2%  (b) 5% (b) Truck width and speed | (b) Improve hauling speed
Gradient, G = 555 100 = 5% © 10% (d) 15% (c) Road camber (c) Drain off surface water
Road width, W = 2T + C = 2(4.0) + 0.6(40) = 11.2'm e (d) Type of rock (0 SEresgibesting FRgcty

Ars: Gradient = 5% , Width = 112 m L Ans: (©) | Ans: (b) | LAns: ()
TUTORIAL ACADEMY —HYDERABAD | @8 <) rtutorialacademy.or ?t“‘i”
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| DAY-3 |

ERight ; Shovels, hydraulic excavators, draglines, loaders,
uipmen . dindi ¥
Loaéls Euccess” bucket capacity, digging cycle, productivity

(1.)[Role of Loading Equipment |
mp Used to excavate, loosened material
and load it into trucks, rail wagons
or CO‘I’W’EHUTS.
=) Mad'or factor affecting mine productivity
and cost.

Mechanical shovels (rope shovel)
Hydraulic excavators (backhoe & front shovel)
Draglines (cable operated)

Wheel loaders (front-end loaders)

sl Silectir o oy I A o Others: scrapers, dozers (for short hauls)

rate, haulage system and mine conditions.

(4.) Mechanical Shovel (Rope . (5. Hydraulic Excavator|

®p Uses wire ropes for hoisting and crowding.
m) Suitable for hard, compact materials.

- ® Hydraulic cylinders for movement.
®p Flexible and highly maneuverable.
mp Sutable for a wide range of materials.

mp Types: Backhoe (common),

= .

-

(2.)[ Types of Loading Equipment|  [3.)[Selection Criteria |

® Uses long boom and wir-e rc.:.pes.
®p Suitable for soft to medium hard
materials (overburden).

TUTORIAL ACADEMY
HYDERABAD

Nature of material (overburden/ore)
Production requirement

Depth and height of cut

Haulage system (truck/rail/conveyor)
Maneuverability and space availability
Operating cost and maintenance
Flexibility and future expansion

(7.)(Wheel Loader | |

Bucket

Co o

®p Rubber tyred, high mobility.

2 Eseéi for short dist«lmce
ading and stockpiling.

# Sitab

e

#) High production capacity.
o Used in large su:gtfe mines.
m) Types: Face shovel, Backhoe shovel.

Front shovel (for higher bench).
B Widely used due 1o versatility

B Used in large, low-cost removal jubs.
® High bucket capacity and long reach.
o Common in coal and overburden removal.

for loose, free digging

materials.

o) Common in small and medium
mines and auxiliary work.

a_nd er cost.

(9. Digging Cycle of a Shovel /

—_—

-

(8. Bucket: Capacity |

Excavator |
e Time
Theoretical bucket capacity (m®) : _ e
V_,BKWXHXK ‘ A Tc=td+th+ts+tp+tr
i ~ 1000 ) ~ 2 > = e 7 ty = digging time
Actual (effective) bucket capacity : Diggin Hoistin Swingin Dumping Returning t, = hoisting time
¥=VzxF (Filling (LE'Ftingg) (to trucE) (empty) t; = swinging time
B = bucket width (m) * One complete cycle —————>  t; = dumping time
W = bucket density/width factor (m) -— tr = retun time
H = bucke heiht (n) [10) [ Productivity | | N
A het 7 09) | Mol productin (@) Operating Effiecy (E) | | Typial Productiity Rarge |
s Q= Vx 3600 x E (m3 /h) | b Mechanical availabilty Equipment Production (m*/h) w
| Typical fill factor: Te & Operator effciency Rope: shovel 500 - 4000
Loose material : 0.9 V = actual bucket capacity (m*) ) Job efficency (swing angle, truck | Hydraulic excavator | 200 - 2000
Blasted rock : 0.7 - 0.8 E = operating efficiency (0.7 - 0.9) positioning, etc.) Dragline 1000 - 10000
J | Te = cycle time (s) o Usually 0.7 - 0.9 | Wheel loader 100 - 1000
(11.) Numerical Example 12.] GATE Level MCQs
A hydraulic excavator has a bucket of width 2.0 m, height 1.5 m, Q1 Which of the following is most (2. Fill factor for a shovel in l Q3. Which time is NOT a part
bucket shape factor 1.0 and fill factor 0.8. The cycle time is 30 s. suitable for removal of large blasted rock is typically of the digging cycle?
and operating efficiency is 0.75. Calculate the hourly production. quantities of overburden in in the range: r-ar
soft material with long reach? (@) 03 - 05 (a) Dlgg|n_g hrr?e
V, = 20x820x15x10 - 0006 m® (a) Hydraulic excavator (b) 05 - 06 (b) Swinging time
1000 (b) Rope shovel - (c) Loading time
= 0.006 x 0.8 = 0.0048 m3 (c} Dragling (CJ 0.7-08 (d} Return time
- 00048 x 3600 X075 - (43 ms = 1555 m/m | (4) Wheel loader G i
' Ans: 1555 m¥/h Ans: () ns: (c) | Ans: ()
TUTORIAL ACADEMY — BAD : Study
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@ Conveyor transport

GATE 2027 7 '? Learn
MINING ENGINEERING (MN) L MINING_ ME_THODS J .I;EFI’:::
S ——
[ DA: -4] | TRANSPORTATION SYSTEMS mrorw. scsoewy -~ =
“Efficient Trucks, conveyors, rail transport, crushers, K gies st
l;r%:ngrrz%ﬁgle truck—shovﬁl system, tmngporl: selection, ,Jﬁﬂi‘t%,, |
Mining” aulage calculations . Tomorrow |
(1.)(Role and Importance | |[2.{ Requrements of an ldeal System || 3. Types of Transportation Systems |
mp Transfers mineral from face to 3 High capacity and reliability. @ Truck haulage (dump trucks)
crusher, stockpile or plant. Low cost per tonne-km.

Major part of mining cost (20 - 60%).
Affects production rate and overall
economics.

mp Choice depends on distance, capacity,
terrain, material and mine life.

Suitable for mine conditions (gradient,
curves, climate).

Flexible and expandable.
Safe and environmentally friendly,

Minimum maintenance.

@ Rail transport

@ Crusher and in-pit crushing

(5) Truck-shovel system

(@ Combination systems (truck + conveyor,

Trucks (Dump Trucks)

Y

mp High mobility and flexible.

mp Suitable for short to medium
hauls (up to 5-7 km).

®p Types: Rigid frame and
Articulated trucks.

mp Capacity: 30 - 400 tonnes.

S Su'rl:ab[é for high capacit;
and long distugncec.ap :
m) Low operating cost.

® Can handle steep gradients

(with troughed / pipe conveyors).

B Types: Belt conveyor,

(6.) Rail Transport |

;!ms

I e 1

| it
o Suito-.b[e‘ for ve@ large
capacity and long distance.
m) Low cost per tonne-km.
®p High initial investment.

mp Used in large surface mines.
mp Types: Conventional rail and

truck + rail etc.)

(7. Crushers | g e

for further
handling
Ve
L g
mp Types: Primary, Secondary,

Tertiary crushers.

mp Located at pit bottom or surface.
mp Allows use of conveyors and
smaller transport equipment.

Pipe conveyor.

® Increases overall efficiency.
® Used for overburden and mineral.

mp Used in most surface mines. In-pit rail systems.

[Trl._lcl_( '-_Sh_ovel Sist_em ] fSe[ecﬁon_of_Tr_'ansEort_ System J [ Haulage Calculationa
T - =\ Factor Considerations 1 Cycle Time (Te)  t, = loading time
AL Plo. Production rate | High capacity systems for large output il il i‘:g&;’,ﬂ:‘:ﬂe

Topograply | Gradienk, urves, grand conditions || ~
R —— e @ 1 6 Material characteristics | Size, density, abrasiveness, moisture 2 Hm'“ge Time (t) J
.;"*M:t"*‘*‘“é‘“' : ;F s " Iitial and operating cost | Capital vs [ife cycle cost DD D = one way distc;n?i(l;:g
common surtace mlml‘Ig SEI m. TEdE ¢ om =N . 5 h = g V = averuge spee m
mp Shovel Eag}s tnllaCkL'e which transports :#lbluh:s Eﬁ::ghﬁﬁr;w) ~ v
to crusher/stockpile. ine - trudks, L - conveyors/rail | ( ; |
mp Match shovel and truck sizes for Emirorment T B . 3. Hourly Production (Q)
maximum Pmductivit#. — 60xC ;4 C = truck capacity ()
mp Factors: bucket capacity, cycle time, Safety | Troffic management, stabilty, visbility g8 T.xE (m7h) g operating efficiency
truck capacity, haul distance, match factor. cX

f Numerical Example @ GATE Level MCQs

A dump truck has a capacity of 60 m’. Loading time = 2 min,

In a truck-shovel '
Q2. Inatruc m:l;ﬁnds
ml . J

(a) Shovel bucket capacity
(b) Truck capacity and

@3. Which factor is most
important in selecting a
transport system?

(a) Colour of equipment

(b) Haulage distance

haul distance = 3 km (speed = 30 km/h), dumping time = 1 min,
return s = 40 km/h. Operating efficiency = 0.8.
Calculate the hourly production.

Huulagetime=%160=6min

Which transport system
. is most mmﬁ@ foryl.reuy
e capacity and long

mnce in surface mines?

(a) Dump trucks

Return time = 2 x 60 = 45 min (b) Belt conveyors cycle time Type of fuel used
Cycle time = 2 106 +1+45 =135 min %;:; ma"[mlgiﬂ brucks (c) Crusher size E&g ngpeiator tekilrse
Q = S080 . 2133 m¥h ~ - (d) Rond width
" Ans 2133 m¥h Ans: (b) | Ans: (b) | Ans: (b)
. - . Study
S:Rﬁ TUTORIAL ACADEMY — HYDERABAD l @ surtutorialocademyorg | 522,
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DAY -5 | LSURFACE MINE MECHANIZATION

Mec"‘“"'mt‘”“ Mechanization principles, equipment matching, Tod
Higher Pro'lé,luctlun productivity, utilization, availability, equipment selection A Better
Tomorrow” . Tomorrow |

D

1. || What is Mechanization ? |

mp Mechanization is the use of mechanical
equipment for excavation, loading,
tmnsportatmn and anmllary operations
in surface mines.

mp It replaces manual/animal power,
increases production and safety.

m) Involves proper selection, matching

and maintenance of eqmpment

(4] Major Mechanized Operations
@ Drilling and blasting

(2) Excavation / Loading

@ Transportation (Haulage)

@ Crushing and screening

@ Conveying and stacking

@ Dozing and grading

Ancillary operations (water spraying,
® lighting, workshops, etc.)

@[Olqjectives / Principles |
Maximum production at minimum cost.

Proper matching of equipment.

ngﬁ availability and utilization.

Minimum idle time and cycle time.

Smtubtlltg to mine conditions

(material, gradient, haul distance).

Flexibilit ?or future expansion.

Safe, reliable and efficient operation.

@uplcnl Equment in Surface Mmes]
Lot/ i)

[i“ Factors Affecting Mechanization |
Nature of material (hardness, abrasiveness).
Production target.

Stripping ratio.

Mine layout, bench height and width.

Haul distance and gradient.

Size and capacity of equipment.

Availability of power, fuel and water.
Economic ? actors (capital and operating cost).
Maintenance and spares support.

Forsmemductmn - I

: Fur dozmg and grading )

[§._J @uﬁmﬂt Matching } 7.l Important Performance Terms ] [&g Fonnulas ]
mp Capacity of loadin and hauling Term Meaning : ' 1 Hourly Production:
equipment should ge matched. Productivity (Q) | Actual output per unit time (*/h or t/h) | | Q- 3600 xq x FxE
mp Avoid idle time of either unit. Theoretical. capacity m‘&“[m SP““'H'E output under ideal ' Te
mp Consider cycle time, bucket/truck Utization (U) Actual working tme / Avalable tie i S %ﬁk?ﬂﬁﬁck capacity (m*)
=T 0
oipey, g9 gl kg fffc.tor | Availablity (A) | Time equipment is ready for use E = operating efficiency
= Pm‘fer matching increases productivity | Effcency (E) U x A Te = cycle time (s)
5 operating cost. | Match factor | Ratio of units (e.g., no. of trucks per shovel) | | 2. Operating Efficiency: |
Cycle time (T.) | Time to complete one operating cycle 3, Match Factor (N): E=UxA
T ™ F Ty = hauli
@{Selectlon of Equipment | |10. [Advantages and Limitations | NatotTe | ol e tne
Based on production requirement. | Mvnrrtages Limitations ! Ts o8 Sh“":l SR
Suitability to ground conditions. [/t of production. | X High intial inestment. | 11.]| Numerical Example |

Availability and versatility.
Capital and operating cost.
Maintenance and spares.
Compatibility and future expansion.
Manufacturer support and service.

A hydraulic excavator with bucket ca city
of 3.0 m* has a cycle time of 30s. Fill factor
= 0.9 and operating efficiency = 0.83.
Calculate the hourly production.

[ Solution W Q = 3600x 3.% x 0.9 x 0.83
= 26892 m’-‘;’h = 269 m*h

% Skilled operators required.

X Maintenance and spares cost.
X Less flexible for small aperations,
X Dependent on power and fuel.

X Not economical for very
small mines. |

v Lower unit cost.

v Reduced manual labour,
v Safer operations.

v Better control and precision.
v/ Cortinuous and relible outpet.

(12 GATE Level MCQs [ Ans: 269 m/h.
Which factor is most wipment availability is defined as: In in operating efficiency will: e
(A3 W ll;m e c:ssle m%oitamk? Q2. Equipment availability is defined as: | Q3, Increase percrhq efficiency will /—“R igh‘l:
(a) Bucket capacity only (a) Actual working time / Scheduled time | (a) Decrease productll'ﬂtg Mechanizati
(b) Truck speed on?y (b) Time readg for use / Total time (b) Increase productivity echanization
(c) Cycle time and capacity of both (c) Actual output / Theoretical output (c) Have no effect Builds
(d) Huul, road width (d) Opemtmg ef*ﬂciencg of equipment (d) Increase cycle time Proﬁtable
CAns: (0) | Ans: (b) | Ans: (b) | uﬁw
TUTORIAL ACADEMY —HYDERABAD foies) sartutonalacademg org Study
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(1. What are Continuous Miing Systems 2] 2. Componets of a Cortinaous Mining Stem |

mp A method of excavation, loading, transportation
and sometimes dumping carried out in a
continuous and integrated manner.

mp Material is cut, conveyed and transported
without interruption.

mp Commonly used in large surface mines
(coal, lignite, soft minerals, overburden).

mp Provides high production rate, low unit cost
and reduced manual labour.

N

(4.)| Bucket-Wheel Excavator (BWE) |

Conveyor to
transfer point

e ==

==

T

[n-g (coal,

-

wp Used for

.'_"M_‘ -

lnrge-_sc.ale sur:face min

continuously.
mp Suitable for soft to medium hard strata.

lignite, ovérbwden).
| Rotating wheel with mltiple buckets excavates the material
m Material falls on to an inbuilt conveyor and is transported

@ Excavation unit (e.q., bucket-wheel, continuous miner).
@ Material handling system (conveyors).

@ Transfer stations and crushers (if required).
@ Stacking or direct dumping system.

@ Power supply and control system.

siR

5.)  Surface Continuous Mining System

Continuous transport
by conveyor

W
J

::Tgpi(-;ul Applimﬁmj T
Y

Large coal and lignite mines (e.g., Germany,

Learn
Prepare
Achieve

DAY-6) [CONTINUOUS MINING SYSTEMS| Mot cosnr =
%f;gtfglgs Continuous excavation, bucket-wheel systems, surface continuous 'T'uodag“lﬂge !

for a Sustainable mining, conveyors, system layout, applications A Better
Tomorrow” Tomorrow |

3. Advantages
v Very high production capacity.
v Low ungt operating cost.
v Continuous and smooth operation.
v’ Less manual labour.
v Suitable for large-scale operations.
 Environmentally better (less haul
trgﬂ‘”lc,_ LeEs_dust}. .
| Limitations |
X Very high initial capital cost.
X Suitable mainly for overburden/soft
materials.
X Less flexble than conventional systems.

8 Coal / Mineral [0

Australia, India).

mp Removal of thick overburden in opencast mines.

; . 3 =) Mining of soft minerals (phosphates, bauxite, lignite, etc.).
mp Very high production rate (up to 10,000 m*/h or more_). | = Lon d_re:c_lﬂmaid{:-n and large vl works.
'6.]| Continuous Miner (for softer rocks)| (7. ) Conveyor Systems | 8. System Layout, (Tupical)
Cutting head g olﬁatgﬂégmegar , : [ Excav_ntwn (BWE / cmﬁ'_"“f Miner) ]
(with picks) ¢ = .
~— &t 5 | [ [ Come,gu;- S.gstem ]
Transfer Station
e - (If required)
A A .~ Tail pulley _ _ _
m Self-propelled machine with rotating cutting head. | = Most common transport system in continuous mining. Crusher (If required)
mp Used for soft coal, lignite and weak rocks. | mp Suitable for large capacity and long distance. — -¥ 1
m) Material is loaded directly on to an inbuitt conveyor. | m Can be overland, in-pit or curved alignment. [ Long Disance Coveyr
mp Provides continuous cutting and loading. | mp Lower o ratir;? cost compared to trucks/rail. Stadke ?S
mp Commonly used in surface and underground coal mines. | mp Types: Fixed, Mobile, In-pit, Pipe conveyors. [ i » P ]
0. (it v i) |10) G G Gy )| (0w S )
| Purameter | Descrption | a=3600xAxvxpxk (/) [11] GATE Level MCQs w
| Production capacity () | Volume or mass excavated per hour (m*/h or t/h) | A = cross-sectional area of material on belt (m*) | Q. Bucket-wheel excavators are | @2. whid-,wmtgrisdgﬁnad‘
| Utlization (U) | Achal working tne / it me || ¢ ¥ mf“'ﬁmm[ (t/n?) bRl m ﬁimw
Availability (A) Time: equipment,is ready for operation k = loading facter (0.7 - 0.9) (a) Hard rock mining g
' Efa ﬁf} —Tia || G (b) Underground mining (a) ﬂt\ff:lllabilhtg |
(| L | ookt <1.2 m matril e A = 03 m, | (0 Ly s g | (8 Utlization
|| Specific energy | Enengy consumption per wit volume (WWh/m’) | belt speed = 3 m/s, bulk density = 1.6 t/m?, | () Shaft sinking Eg EZﬁaeEg
|| Cutting rate Volune excavated per it tine by cuting head | K= 05, Find comveor capacty. P
= —~= || | Solution:| @ =3600x0.3x3x1.6x08 . ~ ¢ S
| o cputy | Deprs b i, goud o bk sty | - 41472 4h ~ 4150 U hns: (c) Ans: (b)
. - >
TUTORIAL ACADEMY — HYDERABAD @9 : Study
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| DAY-7 | HIGHWALL MINING & myorascoen =l =,
L : HYDERABAD Minig
Extra:t More; Highwall mining principles, layout, equipment, KnTodo.g s
Mimine‘gsm&mtt‘:,, remotely operated systems, coal recovery, advantages & limitations - A Better
| == d - ——  — —— _ Tomorruw
(1.][What is Highwall Mining ?| |(2.][ Principles | 3.)[Suitable Conditions |
B A Jdj_u.rli;uce T'L?ing me’rs.thod Iusgd [po : =3 Utilizes exposed coal seam in pit highwall. | = Coal seam exposed in a highwall
SR L RO e R
; L. Iner. am thickness typ 2-bm
= glzeniﬁl’eit P;lt.‘:;llo)% manpower in the 24 Lﬂ;f-‘tinc:l g, popetie gyt (usuallg ¢ : 2 m?. o
seam (remotely operated). ted f e = Dip angle: 0° - 20° (preferably < 15°).
mp Coal is cut and loaded from the surface : aperated remotel from o safe dstance. | b Competent roof and floor
using remote-controlled olppen éff#fnﬂﬁlwbhftmt:;dr;?gﬁa{m;;ﬂlpﬁent m) Adequate highwall height
= E?;;’;':;“lcgoﬁtg;hmk' t to gently -y cannot reach the seam. ~ (> seam height).
: 1 X Maximizes of coal left in highwalls Stable pit wall with minimal
Provides a safe, low-cost and high e g P
= b md:x:‘:iv&gsamith e e 4 after surface mining. geological disturbances.
(4.) Typical Layout of Highwall Mining | )@_Mﬂjor Equipment | Cutting head

Operator cabin

Telescopic boom
(remote)

!

(with picks)
e,/

Crawler tracks
Highwall miner (continuous miner type with horizontal cutting head)
| ® Remote control system (radio//telemetry)

5T Conveyor =

e Conveyor s\#stzm (on-board and external)
 Shenctc oyt of il Viing | | b S (ki)
' t of Hi Mini er (for ili
layou 9 . ““"9 J Auxiliary equipmeni (dozer, grader, water spray, lighting etc.)
(6.)  Remotely Operated Systems | w [ Key Fectures:) =

mp Entire operation is controlled from a remote location
(safe distance from highwall).
Radio remote control with video monitoring.
No personnel in the cutting zone.
Equipped with cameras, sensors and automated functions.
Improves safety, productivity and allows operation in

' Real-time video monitoring

v Wireless con;lmunicutian

v Emergency shutdown system

' Can operate in dusty and
hazardous conditions

v Single operator can control

high-risk areas. jon | & the ent_ire operation
(7.)[_Coal. Recovery | ~|(8.] Advantages | [9.)[ Limitations |
mp Helps to recover coal left in highwalls | « High recovery of residual coal. X Applicable only where seam is exposed
after conventional surface mining. v Safe (no manpower in cutting zone). in highwall. P
mp Recovery depends on seam thickness, v High productivity and low operating cost. X ﬁ.ﬂtl sulttﬁblz for thin, highly inclined or
seam continuity and highwall stability. | «” Suitable for thick seams. % H: hi nitiafE&Tr;§tm SRt
= T]L-ipical recovery: 50% - 80% v Can be operated in difficult and % Reguires stoble hidmai®and cood
of the coal in the highwall area. hazardous conditions. egteuhniml conditions. 2
mp Reduces coal loss an improves v Environmentally better (less overburden | 3¢ [imited selectivity (may cut parting).
overall mine economics. movement). ¥ Not suitable in weak roof /floor cond?hons

| ¥ Flexible and easily relocatable. | X Restricted to surface mining stages.

GATE Level MCQs

: IPNE : Which of the following is typically 3. Typical coal recovery in highwall mining
Q1. Highwall mining is most suitable Q2. sl T 9 eoh Q3. _
for coal seams with dip angle: highwall miner? pedting ranges from:
(a) 0° - 20° (b) 20° - 35° (a) Hgd[*aulic joystich in cabin (a) 10% - 30% (b) 30% - 50%
() 35 -55 () >55° ?3 e Srp AT () 50%-80%  (d) 80% - 100%
| Ans: (a) (d) Preumatic control — | Ans: (c) |
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MINING ENGINEERING (MN)

(DAY- 8] 'UNDERGROUND COAL MINING | o acioen

GATE 2027 'MINING METHODS Sﬁ
Achleve

HYDERABAD | |
“Strong Pillars BORD & P".LAR KT odng
Bright trtres" Development, panels, pillars, room-and-pillar layouts,
g u pillar design concepts, depillaring, extraction ratios Tunormw J
1.)[ Introduction | 2. ][ Development. | 3.)[ Typical Panel Lagoul: |
mp Bord and pillar is the most widely mp Main entries (intake and return) are Main Intake Mam Return
used underground coal mining method. driven from surface to the seam.

m) Coal is extracted in a series of rooms | ®p Gate roads are developed along the
(Bords) leaving coal pillars to support panel.
mp Crosscuts are driven to divide the panel

Can be lied to flat and ge into blocks.
n inclined Eﬁms gertly mp Room development (bords) is carried
m) Simple, flexible and low-cost method. out leaving pillars.
mp Ventilation and haulage roads are
maintained throughout mining. L Plan view of a Bord and Fi.llm' Panel J
(4. Room and Pillar Layouts (5.)  Pillar Design Concepts | |6. Factors Affecting Pillar Strength
rw Dmgmnl wp Pillars must be strong enough to Depth of rburde
fsqum Lo ) s gt ) - @ upl;eport the overburdeh lad : Piﬂtrh it and :::i]ht m&ﬂ”ﬁ:jht ratio).
EEE EHBE l ®e" ﬁuﬂf’tgﬁfﬁﬁhﬁ;ﬁng‘“:ggs = Pl o G i, i)
: diti R .
. . . . . ’ ‘ | = E[::nmm&nimpmcal formulae: : E;g;"g ng (sltnri ;xﬂl::acﬂm Sequence.
an ngtn.
. . . . . . ‘ ’ | Salamon-Munro formula : wp Presence of discontinuities (joints, faults).
a
* S'mplemm s ‘ Better stabilty. * Usedmweak "WFS o =K (%) : Eﬁm?und;rltu(!cfﬂ;tmns (moisture, gas).
wp Fasy to develop. | mp More uniform |#Grenterstabd1tg . .
o Higher stability. |~ lood distribution. | wh Diffcut to deveop| ~ Op = pillar strength (MPa) (" Typical W/H Ratios for Coal Pillars |
S E T W = pillar width (m) Condition . W/HRatio
: H = height of pillar (m) Temporary pillars | 4-6
K, @ = empirical constants 5:;5";‘“30} /ﬁl'{.l;‘:s 6:-810
(for coal : K=7, o=0.46) gl |~ 46 W

(7.)(Depillaring | (8. Extraction Ratio| (9.)( Advantages and Limitations

Pillars are extracted after the main T [T
= extraction to increase overall recovery. | Extraction ratio (ER) = % x100 | antuges Limitations
m Methods: i PN v/ Sinple and videly sed.| X Pilrs et behind
0 Retreat depillaring (most common) ER = ot M= 100 St I % ﬁuce Lt:ﬁv;gmm
Pillar splittin su
 EEETT P b v/ Flexble and sitable for |~ incned seams
@ Strip or block depillaring. AT = ﬂ ﬂfﬁl;rim )2 varying seam conditions.| % Risk of roof fulls ard
@ Controlled depillaring p = area left in pilrs (m) v Good recovery (with subsidence ( especmlly
=3 Camefl out only when roof conditions Typical Extraction Ratios ' depillaring). ﬁe%m
erm| ( E
e [ Before depilring : 40% — 60% v S OTCRRC | remaed
vereses subsidence nd ground control isk| | After depllaring :60% - 80% ently inclined seams.| s pij- degign is crtical.
10.)| Numerical Example (11 GATE Level MCQs
A bord and pilar panel has a total area of 400m x 300 T : : ariny :
mu-“” of 20m x ﬂz-‘-‘oﬂm e T:;?m & "'dm‘-"f - | mas?uquﬁul:rﬁr - | Lﬂmmgnﬂth; o UF e ls dfnne %
m x 60 m (center-to~center). Find the extrur:hm ratio. (a) Steeply inclined seams (@ D olis ;ﬁ:g‘{"h (a) Increase ventilation
(Solution :] Area per pillar = 20x 20 = 400 m? (b) Flat and gertly incned seams | (b) Increase its strength | (°) % ¥, Frin
No. of pilars = (400/60) x (300/60) = 6.67 x 5 = 33 (approw) | (c) Very thick seams () Not affect its strength (c) Increase e n ratio
Total pilar area = 33 x 400 = 13200 m? (d) H[ghlg fautted seams (d) Make it more prone (d) Reduce development cost
Total panel area = 400 x 300 = 120000 m* to failure
120000 - 13200 \
e et 0 = B0k _ ' W
120000 " hns 89.0% Ans: (b) Ans: (b) Ans: (c) |
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MINING ENGINEERING (MN) ’ L MINI_NG _ME-I-HODS A i’;ﬁgw’:
DAY-9] | LONGWALL MINING | ey e
“Advanced Methods  |ongwall layout, face equipment, shearer, AFC, powered supports, | K Today 4
Stbéﬂgg %erﬁgvrﬁora” retreat/advance systems, productivity | #ﬂm |
(1. What is Longwall Mining ?] 2. Longwall Layout (Top View) | |(3.]] Longitudinal Section
m) A highly mechanized underground Main Headgate
coal mining method in which a long ——————————

face (100 - 400 m) is extracted
using a shearer and powered
supports.

mp Coal is cut along the entire face
and the roof is allowed to cave
behind the supports.

» Provides high productivity, high
recovery and low manpower.

* Most widely used method for thick
and moderately thick coal seams.

(4. Face Equipment (5. Key Equpment Details
Shearer - cuts coal along the face | Shearer  Armoured Face Conveyor (AFC) @ Shearer cuts coal along the face.
b 6y 7) ‘ : & 280} | (2) Coal falls on AFC and is

AFC (Armoured Face Conveyor) - | B e ' | transported to gate end.
t?é}smics coal from shearer to | {E)r== P | @) Powered supports hold the roof.
gate end. \op Cuts coal in horizontal slices | wp Heayy-duty chai After cutti lic ort
@) Pored Sppurts - povide | T o EC 2 o i i s || @ 2 citing € ol S
roof support and allow face advance. || Single or double crum o Enclosed and robust design J '

o Elctric / desel/ ranging am bype | wh Moves with fuce advance || (8) Process is repeated (continuous).

Gatz End System | | (8) Roo behind supports s allowed
— @ to cave (goaf).

Gate End Conveyor - receives coal
@ from AFC. ,
() Ancllary Equipment - hydraulc ‘

system, pumps, cables, controls, S | r_j Face Ad;vo;nce Cgcng -

crushers (if required). S AP L === I
| o Hydraulic shields o AFC tromsfrs ool fo gute | | ""‘ Cut — Transport — Advance
= Support roof and control Cﬂviﬂje end conveyor { ) supports — Repeat
| Move forward with shearer cy »Gntemdmnvegortabel.’dmi” i )
| # Types: Chock shield, Beam shield | wp May include stage loader/crusher| | —
AT ¥, '_ ] R E S
7.)[ Retreat vs Advance | |(8.)[ Productivity | '9.)[ Advantages and Limitations |
( —Rel:mul:__lmgmll V_thmnce[ungumll ‘ Q=HxLxtxpxny (TR o | P v
(Most common) _ (less common) ﬁ = pl'od.l.l.ch::x ll.-.ut? (;;fdng) L Advantages Limitations J
. C eahaae : B e
v Vi illie | v~ Wit etliiatin | 1 2 P il Ve X A bR
leaving gouf betind. | (advancing). [t = face advance per doy (miday) | ¥ Highrecovery (10-50%).| X Redpires requ |
| | p = coal density (t/m?) v Mechanized and safer. table for
V'Suppm'tsmmmnrds \/Suppm'ﬁmtmmrds l 1 = overall system efficiency  Lowar it et X ﬁ?hg[ﬁlgrw
intake (retreating). new area. I Typical Values . , seams.
Foe logth (1) 10 =100 v Suitable for thick and % Risk of sufuce b
more efficient. (stress control, panel layout)) | Production rate (3) | 5,000 - 20,000 t/day | | o Less manpower. equEme maintenance
Cutting height (H) 2-5m ' Continuous operation. | X Reqwesskﬂledupemﬂnrs
Face efficiency () | 06-08 . ‘ ‘ P
| | — | () T B8-08 B R T
10.] Numerical Example [11.] GATE Level MCQs
A longwall has f 250 m, cutting height 3.0 m, Which equipment in longwall Longwall mining provides
daily udvanpcin%l m/ @cﬁﬁmtgt fmaeﬂd ol o mining cuts the coal? G highest recovery because:
efficiency = 0.7. Find the daily production. ggg :rm-:)'t;dred face r}z:r:rn.-'egt:r gag pillars are left in the seam
Solution - i ] SR owered suppo b) entire face is extracted
Q : i ?3%? 52i?d DAL (c) Shearer (c) no lroaf caving occurs
- .“9. : (d) Gate end conveyor (d) it is used in thin seams
_Ans: 1837.5 t/day Ans: (c) |  Ans: (b)
TUTORIAL ACADEMY—HYDERABAD | 4R sartutorialacadem Study
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MINING ENGINEERING (MN) —4 b ok Al - FYgpers
DAY-10|  |THICK SEAM MINING METHODS ™o Aceen e
Mine ST:{‘;,‘,‘&?."'“’“S Thick-seam problems, slicing, caving, multi-slice methods, Today
_Recover More horizon control, recovery and subsidence concepts A Better

[ Build a Better Tomorrow” ok

(1. )| What is a Thick Seam 2| |(2.][ Problems in Thick Seam Mining 3, Classifcaton of Tick-Seam Methods
m) A coal seam having a thickness wp Difficutt roof and floor control Single-slice (Full-height) method (pre )
g b s S0 ol | O el ki | 3 e [t
Roaui R e of coal quality. ® Mutti-slice (Slicing) method - |
n aggg:sh?gpﬁcrlweco?efym%;ng cor?trol T Sﬁ"tfﬁ_.ws ?eathg (large exposed @ Top coal caving method r;fm/ﬂoor |
dilution. coal surfaces). _ ‘. I
mp Common in many coalfields (e.g., mp Gas management problems. (@) Sublevel caving method :m’ |
India, China, Australia). m) Higher subsidence. (@) Longwall top coal caving (LTCC) walabilly |
= Tu";"tg mk e Eh‘:nu;': Ing mp Selection of suitable equipment. @) Open stope / Chamber method | and economics
it g and bl ence mp Economic feasibility. (in some cases) olth. )
4. Single-sice (Full-height) Mining | | (5. Mult-slice (Sling) Method | (6. Top Coal Caving Method |
" Used for thick seams | Used for very thick seams  Used for thick seams with strong roof |
S L 2 (>6m) ST R

- Pl
G e : ‘l‘.'@%
Seam ~ Middle Slice _ G~ RS
= (8-15m) _,.-h__"'-rg_gi.—l\;' =% MY (mined by slwarer)_rﬂirﬁJ
"- l’\.\\"\\: H.Wr" T T aT s | L S ‘! 2 . .\\\\',‘ F'.m‘",:-. :‘
=) En.tire seam is mined in one operation. NENISNE 2 Floor VI T80 mp Bottom part of the seam is mined, top coal
‘Smtublelforsmmluptouboutﬁm mp Seam is divided into 2 or more slices. is allowed to cave and is recovered.
(d@ndmg. o5 zqulment).l mp Each slice is mined separately. = High recovery (70 - 90%).
wp Requires high capacity equipment (e, lrge | wly Provides better roof control. and lower diuton, | ™ Requires strong, competrtet roof.
*sheurerormnhnucusmmr;;f)‘. ah Conmonly usad for seams > 6 m Common in very thick seams (> 6 m).
Simple method but higher roof control challenge. e : : Examples: Longwall top coal caving (LTCC),
bl il Wi i vk GO Sl
(7.]' Sublevel Caving Method | 8.] Horizon Control | (10.)( Advantages and Limitations |
ey ks (0 r)| | e s | b e
—— _ T ——— ‘ Control deviation between slices. \/ H'Lgher re of coal | X CO!T‘:PLEJ( roof contml.F

R AT

‘ : . | m Use of roof/floor markers, drilling (greater than thin seams). | 3¢ igher initial investment.

5 and surveying, Better utiization of resources.| %¢ Rick of dilti
;| Inportant o avid dltion snd | ¥ Sl fr b mecen| ¢
to ensure maximum recovery. | operations. X Requires skiled
: o (| 7 it tolitient | oS0 e |
(9. Recovery and Subsidence || ¥ guloges condtrs. | x Mot il for vt o
I Me{':h;d = ll.lg:”ml_ . [F .' '“i In._some . J
AN ey | Mo | _(E)_H_W_ ||(11.] GATE Level MCQs
b Ml subes ae daclpe (Sogle-sloe | 50470 | High || Q1. Whihnetudismelatabe) @) .
S are b R - — — - .
mp Col is drilled and blasted, allowed to cave Mibislce | 6080 | Moderte | goardr. (a) Middie - Top -» Bottom
_ poalaning| 70+90 | High || (@) Sngle-slce mining (b) Top » Middle > Battom
= Drawn from sublevels using LHDs or conveyors. | S el T ) | Ebg Multi-slice mining (c) Bottom -» Midde - Top
. : ; : &tﬂevelomng - g ¢) Top coal cavin
o) Sitable fo very tick seams and massive depois. | —————————— (§) Roym and pilr (d) Random
m High production and good recovery. 1. (e @ ) ns: (6)

&
<
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MINING ENGINEERING (MN) w_NI_NG_@ = __9& . E‘;‘;‘Fl’g:
DAY-11] UNDERGROUND METAL MINING s scer
“Deeper Resources OPEN STOPING mwm;?g
E‘Itir:; o ';‘:m Open stoping principles, room-and-pillar/open stoping, |
shrmkage sublevel/open stoping concepts, applicability TDMW |
(1.)(w Whut is Open Stoping ? | |(2.)| Basic Principle 3. Tupes / Variants of Open Stoping
A I'I'I.Ethﬂd. used to extmct initia avation ift o
2 metalhc ore bodies where the ore » Ea[?;tz::ublevebm oo, @ Eﬁ;tﬁ t?’cﬁ)smpmg iy
occurs in large, continuous and Remove ore in large blocks (stopes) depends on
competent. bodies. drilling and Room-and-Pillar to Open Stoping | ore body
mp Ore s mined in large, open spaces Or‘ltraUJ is either removed co letelg (transtion. method) geometry,
(stopes) without leavmg permanent or partially (shrinkage). @ Shrinkage Stoping ﬁ mgﬂl
» Eﬂﬁ K T i v ot sopet, | @) Subve Stoping W
Higher production rate and lower | W Stopes are mined in a sequence to - :
-4 Z%. per tonne compared to room- maintain stability and safety. % wbiave ovg]
1 oy 4 " “Mine big, mine smart, Cut and Fill Stoping (for comparison)
b e b, o o |

—_—

(4.) Room-and-Pillar / Open Stoping |
(Devipnt Stge)  Comersin to Open Sopng
-f'\‘f""" e i3 4 ndiicts i S .‘-,“.- ]

Initially, mmmch'actedmm ‘Aﬁa'estahllshuﬂg stabtlttg as working platform.
- leaving pilars for pilars are removed. y ¢OmlSdlu':1gWHmeth€b0tt0m
mp Later, pillars may be extracted | mp Creates a large open void (drawpoints).
to convert to open stoping. ‘ (stope). Provides ood gmund support.
mp Suitable for imegulor or weaker | mp Improves recovery. SmtabLe bocllﬁ dipping,
‘ ore bodies. ‘ nt ure

* Broken ore is Leﬁ

.SublevelOpmS’copmgvsSubLevelCavmg \[T Applicability |

= Recu'.rerg 60 - 80%.

in the s’cope

(20 - 5D m apart).

e ore bodies.

B Recovery: 70 - 90%.

6.[ Sublevel Stoping
3 AP

# Ore body i dvided o subevls |

m Long-hole drilling from sublevels. |
mp Ore is extracted from bottom drawpoints.|
mp High productivity and suitable for

[9.)/ Advantages and Linitations

I&lﬁprge conhnumsandstaepl.g' Advantages me
ore . .
v (o huntandstahlemck JH‘QEWW. } xR'IIW
condi /' High recovery (60 - 90% l
\/Hoder%tetgh[EEgFmde ores \fl_al\gwnﬁningcnst X ;‘Mﬂfﬂ@m(mﬂlu
- gl v’%)igthsl:fhe;mtumlmck ' Simple and flexible method. | X Not suitable for weak or
b Ore s spported by rock wals.| . Honging vl & alloved to cve. Vljﬂporttsadeuute v/ Reqires less development | Mihly fracured re bodies.
.pwmenumlmmgur »smtnhlefwmmelwgmde v enhighpmductmnand mbmother X i:gmsmreﬁﬂstcpe
ore bodies h recovery are required. gn and sequence
.psmiﬂfmmmtm -bH=sherproduchmmte v'cummonLgusedmhmmck v Con be mechanized | X Risk of ground instability
selectivity, higher diltion. | metallic mining. and subsidence.
*Htgha'reccwgundlowa" Usadmvergcnmpetentmd:

Tgmwvm

" [11) GATE Level MCQs

~ Recovery (%) Q1. Shrinkage stoping is most suitable for: | Q2. w&uémgwgumﬁm?
Ronm-and Pillar [lmtu:ll) 40 - 60 Eg Flat lying thin seams (a) Room-and-pillar
Open Stoping (conventional) 60 - 80 mﬁl?g LPE:HE competent ore bodies (b) Shrinkage stoping
Shrinkage Stoping 60 - 80 and fractured ore bodies (c) Sublevel stoping
Sublevel Stoping ~70-90 (d) Low grade bulk daposd:s (d) Cut and fil stoping 73
Sublevel Caving ~ TWE Ans: (b) Ans: (c)
: i~ : [ Study
S TUTORIAL ACADEMY — HYDERABAD | sartutonalacudemy.org i,
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MINING ENGINEERING (MN) MINING M ODS P . i hPﬂ-"e
'DAY-12| |SUPPORTED STOPING METHODS pus ser
- |
gturpgport Today Cut-and-fill, square-set, stull/open supported methods, | "m‘wﬂ |
er' . . . o] |
Bnghtenrg Tomorrow timber/support requirements, applicability | T |
(1. What are Supported Stoping Methods ? | |( 2. ][ Why Provide Supports ? | |(3.) Types of Supported Stopmg ted Stoping Methods |
= n?;grtsm;rh;ismﬁdﬁ% asrtafml v To prevent roof and hanging wall @ Cut-and-Fill Mining e hiads o |
the roof and hanging wallﬂjumg v Tc- allow safe working conditions. @ Square- Set Stoping % Ore body geometry
extraction of ore. v/ To recover ore from weak, broken # Rock
mp Used where the rock is weak, or highly fractured ground. Stull (Open Supported) | Depth of mining |
f—‘ractumd or cannot stand without v To control dilution Stoping o Aalabity of tinber/
APLE -k v Tomindy sl of Overhand and Underhand | supports
n nings. = -Fi 1rariun‘ts
mm::rewltrhu hm}r:e:l bl v To o the e oF the mine K _‘"'d Al (varirts) |, Cost and gy |
» A iy
A i b “Support the ground J
Widely used for ste uppo
s meﬁr;;uw S bgﬁ.lgsdlppm‘q | Support the future”

(4. Cut-ond-Fill Mining |

(cuts-).

Om is ertractsd in honznntul layers
After extracting each cut, the void is filled

with waste (
= Flta!:l(t provides a warkmg platform for the
mp Fill can be waste rock, hydraulic fill or

cemented fill
mp Suitable for steeply dipping, weak and

* S tﬁmaﬂc thber FMrk of posts |
and caps.
Furms a series of square compartments
o q

Ore is extracted from each set, us
» from top to bottom. g
=3 Prmrldes stmng support in weak and
broken ground.

s m thi:Jer poss (tull) with
horizontal planks (laggi
mp Open supported method m?no complete

vaujes support while allowing easy

* extraction.

mp Suitable for moderate to strong ground
conditions.

(S Suitable for narrow, steep and irregular

irregular ore bodies. o : = ;Vrl;iemed for tabular and steeply dipping
w High recovery (70 - 90%) mp Recovery: 60 - 80%. mp Recovery: 60 - 85%.
[Tunher!Support Requmerd‘sw Appltcabdr[:g_] .[Advard:agesandLumiu:l:wns ] —-
v S durable timber (sal, teak, euc \/Usadmmk,ﬁucturednrh‘ckenmck Limitations
v Pnh;;rg size and spacing of posts, mpsa{;gndptussdls. + Suitable for steeply dipping and h ol Ty P
\/Lnggmg (planks) to prevent fall of small eriulurore v Suitable for weak and xml?dﬁllmg S“PPU"tSI
ments. v Useful hr*eccva‘ylsneedeﬂ fractured ground. Trr e
\/Regularmspec’twnundmamtenunce and cavi ods are not suitable. || v High recovery (60 - gg%]x PrOGUGUOn iEaRe. - |
" In'some cases, steel sets, rock bolts or v/ Common in metﬂl mining (Pb, Zn, Cu, v B AR X Requires skilled labour.
shotcrete are also used. Au, Ag, etc.). i I (% rlmb:'s;mnvm]fhldy can be |
a co
Typical Timber Sizes Y mwﬁ‘“ﬁml v/ fetl o gl o) X e i fr s
(Posts (Stulls) | 15-25 cm diameter .|| irregular ore bodes. co tgmun.d ocwutg
Caps / Sills | 15-25 cm diameter R'?lht Support ||  Can be mechanized ods are better).
Lagging (Plonks)| 5-7 cm thick t Recoverg | | (partially). X FU"E harfsurd in timber |
| Spacing | 10- -15 m (éependng on ground nght Mmmg____J | supports. |

10, GATE Level MCQs

Q1. Cut-cnd-fll method is most sutable for: Q2. I Sjm‘set stoping, the main support 3, Stull stoping is also known as:
m are:

(a) Strong, competent ore bodies e (a) Open supported stoping
(b) Weak, fractured ore bodes () s oo g () Srikage stopig
(c) Fat lying thin seams D (c) Rock bolts and shotcrete ( — (c) Sublew. stoping :
(d) Massive ore bodies Ans: (b) | (d) Hydraulic perS Ans: (b) | (d) Longwall stoping Ans: (a)
TUTORIAL ACADEMY —HYDERABAD | @ <t torialacadem Study
Your Success is Our Mission — > O.I.O.C g'org gruﬁss

— Practice — Higher Ranks —  Brighter Future




Mining methods in which the overly
*mcmku}grelsaﬂnwedtomvemd;%l{l?

under its own weight.
» Used for
deposits with massive ore bodies.
Gravi
to fragment the ore.

0 Ellghlg mechanized and suitable for
o

ep mining.
» Main methods: Sublevel caving,
Block caving, Panel caving.

'J-I""'

Oro B P Ciomuitbiosdt

Overlying ore caves due to loss of support.
Broken ore is drawn from drawpoints.
Suitruble for steeply dipping, massive ore

bodies.
mp High production rate.
mp Recovery: 60 - 85%.

large, low to medium grade
and induced stress are used

J’Egb_le\fel Caving (SLC) |

+/ Suitable for large, massive ore bodies.

v/ High production rates.

v/ Low cost per tonne.

v/ Less drilling and blasting compared

to conve%nul stoerlgL.ng

v/ Suitable for deep deposits.

v Can be fully mechanized. 1
gold,

Commo ed for co
Y |.\t3§14:l-z'trrtlcb;lctrtlllufi'S otherrlofv%m deposits.

&hﬁaﬁmﬁ%& MN) L MINING METHODS - E’:’E“:
(DAY-13| |CAVING STOPING METHODS [ scoar o
“Break the Rock Sublevel caving, block caving, panel caving, cave | ation, | E |
"ML';te ‘-t’ﬂhe.r.eﬁil:ﬁwm” ore revzolgerg, mmuv;E a?dvantageﬁ ¢ hrmiﬁwpang .?Tm
(L] Whd ar Gaing Soping Vethods 7 (2. Why Covig Melhads ?) (3. Tpes of Coirg Methods|

(@) Sublevel Caving (SLC) | Choice
on:
(2) Block Caving (BC) | o Ore body size
| % Depth
@ Parel Caving % Rock mass
- ‘ conditions
(@) Top Slicing Caving m
®) Modifed / Voricnt Methods | Ewmﬂi“

| “Let gravity do the mining” |

Entire ore block is undercut at once.

3 m quide the caved material to
drawpoints.

* Used for very large, low-grade deposits
(at great depths}.

Fully mechanized and high production.

Rtéli-gverg: 70 - 90%.

ore and rock cave continuously.

Ore body is divided into panels.
5 Euchpqnelisgldderfﬁmduumedtowcc&m
15 carried oul Ul a seguence
o ¥
mp Suitable for tabular or wide ore bodies.
mp Recovery: 60 - 85%.
B Provides better control than block caving.

R
a4 g™

7.)[ Cave Propagation | (8. Ore Recovery and Dition | (9. Advantages and Linitations |
A T T A
5 mp Cae starts after Ore %) = Ore extracted Advantages Limitations
x Dwrld&suppmtwtmgl and removal ecovery (%) WT_SM - x 100 ] $ High production rate. i Eghm&ilrgmvestm::im
g noe | v/ Low cost per tome uires large ore bodies
B ot} - b s e Didion (%) = o et edradiod * % | v/ Suable fir large and | X Risk of hih dibton. |
: =~ ond stress redistribution Gl deep deposits. X Diffaut to control cove |
mp Rate of propagation o W e o L
_____ depends on. rock mass _W_TR@_(?G)]_W(%J_ |‘\, Uhlzes raturd groty, | reqlr o bodis or
g’;ﬁﬁ’@ﬂim Sublevel Coving | 60 -85 | 10-30 || v Less drling and blastig | X Can cause surfce
o Monioring s esentnl || Bock Coving | 70-90 | 15-35 || V/ Sulabefrbwlomein) ~sbsience
R Do ™| Puel Coing | 6085 | 10-30 | gt are xgmmmng |
GATE Level MCGs - 1
Q1. Block caving is most suitable for: Q2. The main advantage of sublevel caving is: Q3. In caving methods, dilution is caused by:
) o ok e # yw 5 Vo i ot e () oo e ek dorg i
e, - wln ore
(c)FlL";tg' seai‘usgpﬂg sy (c) Suifable for small ore bodies (c)mmedmm S
(d) Near surface deposts | Ans: (b) () No surface subsidence [ Ans: (b) | (d) Tae of ore from drawpits | Ans; (b) |
y TUTORIAL ACADEMY—HYDERABAD @ sartutorialacade Study 9
s —— Your Success is OQur Mission — myorg m:z
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DAY - 14 | ST OPE MECHANIZAT[ON& ORE HANDL[NG TUTORIAL ACADEMY

P - T """ HYDERABAD

mm !:il;mw?ﬁ LHDs, loaders, drills, raise/ore passes, chutes, conveyors,
Stronger Mines trucks, scraper systems, ore-flow systems

Brighter Tomorrow”

Learn
e aoay ,  MINING METHODS STy fi:ip‘;?
Mi
s
- Tomorrow |

L s ¢ S i 2y it S| 3] 00 ()
mp Increases productivity il Strfetg (1) Drills (production drilling)
B Reduces manual handling and cost. (2) LHDs (Load-Haul-Dump)
mp Ensures continuous ore flow, g #ﬂlsm(mpsu:lmhiulag )
Suitable for large, deep and X : ._
s high-grade nl'?ugs 5 ® Soroper systems T D
»mmmmngm @ Roise / ore passes L ] 2t Gl el
ge systems. @ Cudss + High maneuverability in underground workings.
* (I:hnlluptrll;‘afes recovery and reduces (8) g'm‘mtl;’rs i, + Low profile, suitable for narrow stopes.
flution. equipmen ven tion, | o High mducﬁwt and reduces manual
© uﬁEO O,Iltp v COL?‘I ufnrk with ryemote or automated sg;th;adnisng

4.)[Loadkers (Sooop Trame) @{Dnﬂs (Stope Dnllmg) [ﬂ[rzm / Ore Posses

Rl Rmsemeanas f“» mp Vertical or inclined

excavations for
gravity flow of ore.

mp Can be raise bore

or conventional

= e s AL ¢ ] pass 4)_*Usedftotmnsfer
sed. f brok f : downward flow) ~ ore from upper
o L . g bk 1 | o o g T e

Available in different bucket capacities | = Types: Jumbo drils (single or mutti-boom). levels.

(3 - 14 md). |*C&nbeelecblcd¢eseLorwrdless. mp Reduces haulage
) Con be diesel, electric or battery operated | W Provides high accuracy and foster driling. | distance and cost.

.)&umueformpuﬁiemmghpmdumm "E’ﬁ‘;ﬁ'@"‘%wwml

.pumrwmpmﬁtemmm

N aee o " | mp Transport ore Frﬁ;lgstopeurbg
Used fi hmm transport ore crushers or surface.
‘mmigﬁﬁ“m Gt .;THPEE Dicl ciirchlith) -bcﬂnswts of scraper, cable and
mp Tupes: Belt conveyors, chain conveyors. oms ulled to drawpoint.
mp High copacity and energy effiient. "f dmﬂhm oy el i&m en bt ondhlow G
mp Suitable for large, steady ore production | mlp Flexible and suitable for EJmtuhLeFarsmalltumedlwn
mp Can be integrated with ore passes, medium distances. AN I
mmhmﬁmrfﬂmhmhngsgstms *Typml capacity: 20 - 60 tonnes. SmaElystupesmw
[11.)[ Ore-Fuow System. (Complete Chai) [12.)( Advantages and Limations |
‘. | . :
|| o Higher productiity, E: i il et
X skilled tenance.
v (ontipsigtay. X i

+" Reduced manual labour

lor st
' Lower operating cost (long term).| X ﬁmtgfmmm

' Improved safety. x e workings.
Integrates with medemn uire ond pofr By
“Efficient Ore Handling = Higher Pmdmtmtg + Lower Cost” |.\/ tfﬁgmhmm P | d%ﬂpﬁm

TUTORIAL ACADEMY -~ HYDERABAD @surhrl:mriulu:nla g gmhl:t?ce
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GATE 2027 ETH Learn
MINING ENGINEERING (MN) 'MINING M ODS E’;Pg‘f
(DAY -15] - 25 GATE NUMERICALS | Toeascioom s
PNE'lyuCtddlSe ANL“"EMUIS Productivity, equipment cupaatg cycle ttme haulage Today
Crack MGATEQEH recovery, dilution, n ratio, lon _Iémﬁeﬁﬂf
1. Braneor Productiety 2. LD Producivity | 3. Truck g Capsty (4. /Dl Ptatin Rate (5. Blsting Output
Q- BN opy | Q- EEXEX gy | @ ELL Ny | e LGy | Q= 3F O
c 5 [
C = bucket copacity (n?) | € buc"jtm (") | ¢ = truck pagload (¢) L- dnﬂed() V = blasted volume (m?)
T, = cele time () p- Wdemﬁ T alinditip ins (2 - dnll.mg tme (k) | p = rock density (t/m®)
1 = job efficiency ;’i s n = utilization factor = swell factor
Find Q =? Find Q = ? Find Q = ? Find PR=? FindQ="?

6. Cyle Tine (L1D) ||(7.) Houlage Time | 8. Number of Trucks |9, Production per it |10, Avual Prduction |
T = I[TTT%TUTr Th=% (i) N-%H Q. =QxHxn Q. =QxSxD (t)
S
T = loading time = one way distance (m) g i = (t/h) = shift ion (t
N R L= R Bty IR e O gy
T?;r'ehlm =W°Feqmpm D = working days per year

T = maneuvering time R = - E
Frd T, =7 Find Tp = ? Find N = ? Find Q, =? Find Q, = ?
[11. Stope Produckivity | [12. Recovery | (13, Diion  |[14. Extrocton Ratio | (15, Graeafe Ditin
_ VxpxR Ore Waste in ore | Ore extracted G,(1-D)
i | ((t’;h) " T "0 P s atatil * 0| R+ e i 20| Gt U
V= volume (m? ;
ﬁwﬁﬁmﬂgﬁ) R = recovery (%) D - dution (%) ER = exructon ratio (%) gm:m"“*’dgmd"

T = time (3 5 il o
Find Q = ? Find R = ? Find D=7 Find ER = ? Find G, = ?
[16.) Spedfic Driling | 17 Powder Factor | (18, Loading Time | |19 Conveor Capaity | (20, e Puss Capaity |
- tallngthrlled | . Eqosiewad(tg) | p Moxty ) | Q=3600xAxvxpxn th) Q= Axvxp ()

Volume of rock Rock broken (m®) 3600 A crcsssec”u.onulﬂrm ?) | A = cross-sectional. area (m%)
(m/m?) = rumber of buckets - ﬁf v = flow velocity (mfs)
tb-tmwperbucket (s) i tg tfma) p = bulk density (t/m?)
Find SD = ? Find PF = ? Find Tj = Fin.dQ ? Find Q = ?
I [ A 7 i i) D
_ LxAxp _Total cost (%) _ Total production (t/h) N Q = nxgxnxU (th)
=k T (tA) C = Bre prodieed (9 (XAy [N = Equipment. capacity (t/h) g n = number of units
L = Wlﬂﬂ‘iﬂ‘ (m) stopeadvancevalmng( ?) qwtﬂdmpﬂatu(w)
A= area (m°) "< time (h) ﬂ-
T, - cgdetlme (h) = utilization
Find Q =2 Find C = ? Find N = ? _PmdSR-? Find Q = ?
| ~ Common Conversions B Key Tips for GATE Numericals [ i Focus Areas
1m = 1tonne(1°orp 1 t/m) . 5 B:a.w @mﬂimnﬁmm :: mmg
1h = 3600 s | « Check assumptions in the question. v Ore & haulage
1km= 1000 m . 5 gitlf:tp::wnilstmw GATEq 5 Recoverg ion & extraction ratio
l_t _= 1000_|(Ej e ,/Impmvespeedu.ru? \_/ Conveyor and ore pass design
: TUTORAL ACADEMY— HYDERABAD @ Sxtitoridlocade Study
s ——— Your Success is Our Mission — mgorg m:z
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GATE 2027
MINING_ENGINEERING (MN) 4 M]NING MEﬂ-_iODS sm iﬁm
(DAY - 16 | |50 MCQ / MSQ / NAT | woeascieey =
“Scbe More Conceptual + Nzl GATE=evl Ghsions | "“#ﬁfﬂ
Crack GATE" Covering the Complete Syllabus T |
QL] M0 - Bases) Q2 (MoQ - Figwal Minng) ] |(Q3.(MOQ - Bord & Pllad) |
Wthh of the Fo[ll:)w is a Highwall mining is most suitable for: | In a bord and lllar layout, the main
surface nunmg () Thin seams (< 1m) purpose of | eavmg pillars is to:

(b) Thick seams (> 10 m) (a) Increase extraction ratio

\ (b) Sup r't the roof
(c) Moderate thick seams (3 — 8 m) (Cg Facilita uentrﬁhon only

(d) Very deep seams (> 500 m) (d) Improvg h_ﬂ_ulﬂ_ge

s S me@) |

Q4.] (MCQ - Longwall) |(@5.] (McQ = Caving Methods) | [(Q6.) (MCQ - Ore Handing) |
Which equipment cuts the coal/ore at | Which caving method is most suitable | Which of the following is used for
the longwmce? for ve;g large, low-grade, massive ore '
(a) Continuous miner S Caved zone 28
(b) Shearer (a) Sublevel caving CATLLATA
(c) Roadheader (b) Block caving (X

(c) Panel caving HOS

(d) LHD y®
(d) Shrinkage stoping . A

Q7. (Nurerical) (Q8.] (Numerical) (Q9.] (McQ - Supported Stoptng)
A truck has a payload of 25 t. Cycle | A stope pmdl.u:es 5000 t of ore Which method uses a series of square |
time is 30 minutes. If the utilization | containing 6% metal. If the dilution | compartments of timber/steel sets?

factor is 0.8, what is the hourly is 20%, what is the metal content
production? (%) in the mill feed? (a) Cut-and-fill

(@ 20 th  Proguction = 4d x 80\ | (a) 4.0 Gimie i i (b Square—set stoping p{ESEEE, S
(b) 25 t/h Cucle time (b) 4.5 A
(©) 30 th ©50 | Se=G0-D) ® Shi am
s hsi(0) | | @80 MG |
Q10.) (MsQ) (Q11.] (MsQ) (Q12.) (nam) |
Which of the following are advantages | Which of the following are correct The extraction ratio of a deposit is
of mechanized mining’ methods? about ore passes? 75%. If 12 million tonnes of ore is
(a) Higher productivity (a) Used for gravity flow of broken ore EXthteg' what is the in-situ ore
{b) Bk Wl b (b) Can be vertical or inclined reserves? (Write numerical answer
(c) Better safety (c) Reduce haulage distance in million tonnes) ¢ Ore extracted )
(d) Applicable in very small deposits (d) Always lined with steel ‘ G To‘tal instuore s J
An& (a), (b), () | J | Ans: (a), (b) (c) Ans: 16 |
Mare Practice Questions  Topics Covered . Tips for GATE _
v Conceptual Questions - 25 v Surface, Highwall & Undergmund Mini v’ Read the question carefuly,
v Numerical Questions - 15 v Bord & Pillr, Longwall, Thick Seam M v/ Check units and assumptions.
v Multiple Select Questions (MSQ) -5 v/ Open, Supported & Caving Stoping v/ Draw neat diagrams if required.

v Numerical Answer Type (NAT) - 5 v/ Stope Mechanization & Ore Handling v/ Eliminate wrong options.
v/ Covers entire M[ninggphljlethods sylabus v Productivity, Haulage, Recovery, Dilution v Practice time-bound solving.
v Extraction Ratio & Production Calculations JFocusmwnCEPtHnunwmuls

sm TUTORIAL ACADEMY —~ HYDERABAD ‘ @ sortutorialacademy.org pfa”féfce

——— Your Success is Our Mission —
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[ Le
Ssocone  MINING METHODS g it
| DAY - 17| _ FORMULA + FACT SHEET | ™IgBACo8" = g
“Foomuas in Mind K Formlas | Equipment Facts | Method-Selecion Criteia “éE%ﬁ
Semcﬂmk : E‘FE“ Method Comparison Tables | Advaniages & Limitations #m
(L[ Inportant Formias | |2 Equpment Facts (Typica) | |3, Method-Seloclon Grteria |~~~

@) Production (Q) Eoupnert sy /Saz Tl Use v Wpﬁ?ﬁ“&ﬁiﬁ&“
LD i
Hal

3600 x C x
- % e
C = bucket/truck capacity (m? or t)
Te = oycle time (s) n = no. of units
n = efficency  (0.7-0.9)

@) Cycle Time (Tc)
c=TitTh+Ta+Tr+To () | <)
T = lading, T, = hauing, Ty = dumping | (pteraround Truck|

¢ = retum, T, = maneuvering
Grade after Dilution
G, - 6, (1~ D)

Bock Caig Ve e | Ve Hih | Hih | tih P4
Ghadfl G| g | e | e

Squ'e-Sd.lIrnglur lov | Heh | Low ;mfk
Open Stoping Steep, stable ﬁm'wm Mediym | Common in

metal mines

5. Al & Ui | [, K o o GNTE | | 7.k Dol & Ve

Method |  Adentages | Limitafions | ijgwall—-mnstpmdudiuefforcoul Parameter - Tupical Value
| Sirple, low cost, | Lower recovery, Sublevel caving ~ common for large, | LHD capacify | 3-4m
b Pl | S e i | el et iy opaty | 2001
h i, Hih it ot deposits (G, Au) Conveor capacty | 300 - 3000 t/h
longwall | o F o onized suable for ireqular || /' Bord & pilar — widely used for ool | Raise dameter (rise boring) | 06-30m
| B v Cut-and-fill + suitable for imegular | Straper system capacity | 5-25t
Subleve Caving Very high production, | High dilution, ore bodies Produchmdnﬂmgmte [ 05-20 m/min
llowun cost | requires strong grownd Jﬁgjﬂ;gﬂmmmmwldm‘gmwﬂ ﬂmuﬂeq;upnerrteﬁ'm?mi(nl_ 0.7-09
- tonnage, Very high dilutio pat S Recovery (undenground | 60-90%
Block Caving m high bl ivestment V' Coveyors > high copacty & gy | Digin (cming method) | 15 - 35 %
P ﬁmmm’ | v Dition increases with depth ond | P cdmerae | 5-S0mvh
Cut-and-Fill | sitable for imequlr’ | L0 production, caving methods  Remember |
ore bodies high labour cost, JM%MQ%%me@[&mmmmmmem
.« FY=r=n A v Biton ko b gt gt RAE T
Square selective mining igh production €conomic parameter & methulriswhere*a'lasked.
: Fz G il " Use flowcharts/tables for better answers.
Open Stoping | Higher production, Requires strong ground, | | m%m v’ Focus on both conceptual and numerical questions.
il Mol not suitable for massive v Revise previous GA i
e bodies | Choose the Right Method | | p Questions.
Succeed in GATE” | "Pructice Today — Higher Ranks Tomorrow”

3
—>
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@%ENG%%ZG 0 — 'MINING METHODS . }Eﬁﬁ
DAY - 18 | ~ FULL MOCK TEST Tﬂ?ﬁ%ﬁ%ﬁg’”
“Test Yourself  Mixed MCQ + MSQ + NAT | Numerical Problems

T
Improve tourself  Method-Selection Questions | GATE-Level Revision 5y
rack GATE Tomun'aw
| Exam Pattem (GATE Style) || Instructions |l Topics Covered ‘
v Total Questions : 25 @Readeachquestwncamfully v’Swfathwall&Unde rground Mining
. v Lo ick-seam Methods
v MCQ : 10 (1 mark each) @ Attempt all questions. v
Open, S rted & Caving Sl:upmg
v MSQ : 5 (2 marks each) @Fu‘MSQmeormmophmmngbemrrect nytnpeMecEﬁmzuﬂan&OreH
v NAT : 10 (2 marks each) | @) For NAT, enter the numerical answer (o wits). || v Productivity, Haulage, Recovery, Dilution
v Total Marks : 40 @Usedmgmmmdmmmmuhmmum| v EqmpmniSel&ctLon&MethodCOmpmson
v Time : 60 minutes ﬂustestwrersﬂlewnpletEMmmgMethnds [ “Revise Pruci Perf'orm Succeed”
‘Q1.] (Mca) ra |02 TM® (@3] e )
Which mining method is most suitable | The mo.m urpose of pro Which equipment is used for
for extmuc}ul'r:l:gl of a coal seam of gouF in loflgwull mlmrl:g Ed.u;g uruiercui:'l:;luuw:gj the coal seam in
(a) Longwall mini 41 : (a) Continuous miner g i
ngyall mung (b) Facilitate caving (b) Shearer : :
(b) Room and P}uﬂr mining (c) Increase production rate (c)._Roudbend A ]
(c) Sublevel caving (d) Reduce haulage distance =1 (d) LHD = -
(d) Open cast mining | Ans: (@) B |Dadehe Lmswa"_ ngull Shearer | Ans: (b)
Q4. (Msq) @5.] (MsQ) @6.] (MsQ)
Whtch of the following are advantages | Select the correct statements | Which factors are important in
of sublevel caving? mgm“ilmg stope It";i‘fg“;mz“tm“~ i | method selection for underground mines?
(a) High production rate Egg leU?iOmjﬂjll;l .mmﬂos; driling PeS | (a) Depth and ground conditions
(b) Low dilution umm (b) Shape and size of ore body
(C) Suitable for l.CII“gE, massive ore bodies ( ) er sggtgms are used for low (C) Grucle O'H'd VGJ.LLEOf ore
(d) Low operating cost haulage (d) Avallability of skilled labour
TS (d) Eer[& convegors %ne sgiotraitble for e @B O@
_Ans: \a), continuous ore trans : (), (b), (c),
o o _Ans: (b), (c), (d) e T —
(Q7.] (NAT) | 'Q8.][ (NAT) | 'Q9.] (NAT) |
AWPWBUUOJE‘TFWW@H A stope has dimensions 30 m (length) x Aconveorhusabeltwdtholem
using 3 LHDs. Each LHD has o bucket | 15 m (width) x 25 m (height) T | et Lo AT
capacity of 6 m®, cycle time of 1.5 min, | density is 2.8 t/m?. If the recovery is | density of 1.6 t/m?. If the cross- sectwnui
utilization factor of 0.8 and ore density | 85% and dilution is 10%, calculate the | area of material on the belt is 0.35 m2,
of 2.5 t/m?. Find the number of LHDs tonnage of ore sent to the mill calculate the conveyor capacity in t/h.
rwuwd to pmdnﬁistSOOO t) per day. | (Write answer in tonnes) (Write answer in t/h)
e iy e v  Ans: 96412 | Ans: 5040

Final Check Before Exam

g V Hawe you revised all methods?

‘54 of Are you comfortable with numerical
ki problems?
S50 o Can you select the right method for
T different conditions?
"0 o Have you practiced diagrams?
v Do ggu know key formulas and equipment
ift | data’
W= Are you confident? — GO FOR GATE!

TUTORAL ACRDEMY—~HYDERABAD | @) sorttrialacodomy org | S,

—— Your Success is OQur Mission — Succeed

(Q10. (NAT)
An ore pass has a diometer of 15m | - i
and height of 50 m. If the bulk density
of ore is 2.4 t/m® and the pass is filled iy
to 80% of its volume, find the tonnage
of ore in the pass.

(Write answer in toanes)

Ans: 6786

Hard Work —» Sriart Strateqy — Regular Practice =  GATE Success
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