Surface Mining Technology
Professor Kaushik Dev
Department of Mining Engineering
Indian Institute of Technology, Kharagpur
Lecture 33
Excavation with Surface Miner - 111
Let me welcome to the 33rd lecture of Surface Mining Technology, this is the third lecture on

Excavation with Surface Miner and we will continue with operation of surface miner in this

lecture also.
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INTRODUCTION

v' LEARNING BACKGROUND:
It is expected that the students taking this course lectures have a preliminary
understanding about the surface mining technology. The basic knowledge of
explosives, blasting, formation of earth crust, geology etc are already covered
in the previous courses. It is expected that a student must have passed a

course on basic geology, explosive and blasting etc.
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And as we do before the starting of the lecture, let us have a glimpse of the learning background

required for surface mining technology.
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INTRODUCTION

v Learning Objectives of This Course:
» To know the different unit operations associated with surface mining.
» Methods of surface mining.
» Deployment of machineries in surface mining.
» Productivity analysis of surface mining.

» Safety and environmental control of surface mining operations.

» Special methods of surface mining.
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This are the learning objectives of the course surface mining technology.

(Refer Slide Time: 00:52)

INTRODUCTION

v' LEARNING OUTCOMES:
It is expected that the students taking this course lectures will be able to
envisage the surface mining operation and its technological nitty-gritty. It is
expected that a student will be abled to design the drilling and blasting
rounds for surface blasting, will be able to choose, deploy and design the

mine machineries for a set production target. The desired s nd

environmental requirements will also be addressed.
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INTRODUCTION

v'LEARNING OUTCOMES:
The student will also have an overall idea about the special methods of
surface mining including sea bed mining, dimensional stone mining, highwall
mining etc. The students will also able to deliver the technological and

managerial requirements to the special safety requirements like slope

stability and sump management etc.
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And these are the expected learning outcomes for this course: surface mining technology.
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INTRODUCTION

v/ SOME TEXT BOOKS AND REFERENCES
1. Mishra G. B., 1978, Surface Mining, Dhanbad Publishers
2. DasS. K., 1998, Surface Mining Technology, Lovely Prakashan
3. Deshmukh R.T., 1996, Opencast Mining, M. Publications, Nagpur,.
4, De Amithosh, 1995, Latest Development of Heavy Earth Moving
Machinery, Annapurna Publishers

5. Hartman H. L., 2002, Introductory Mining Engineering, Publishegs,John

Willey and sons
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INTRODUCTION

v'SOME TEXT BOOKS AND REFERENCES

6. Peter Darling, 2011, SME Hand book, SME Publication
7. Rzhevsky, V. V., (1983), Opencast Mining Unit. Operation, Mir

publications
8. Rzhevsky, V. V., (1985), Opencast Mining Technology and Integrated
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These are some of the text books and references advised for the participants.
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INTRODUCTION

v Retrospect Previous Lectures:
In previous lectures, the phases of mining a deposit are discussed. The unit
operations associated in every phase is also explained. The commencement of
mining excavation through opening of box cut is discussed. The unit operation,
Drilling technology is discussed. The different driIIingwprocedures, drilling patterns

required and machine operations are also discussed. Blasting technology, and sum

of the machine operations,e.g. and excavation by ripper are also discusg®

and dumper deployment for loading and transportation is also discus~~ | &
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And let us retrospect the previous lectures, which we have covered in this course. We have
covered the phases of mining a deposit; we have covered the commencement of surface mining
using the box cut. We have covered the unit operations like drilling technology and blasting of
benches. We have covered the blast free excavation technology that is excavation of loose

material, loose rock mass using reaper.



And we have covered the material handling technology using excavator and dumper
combinations in shovel dumper combination system for the fragmented blasted rock mass and
we are continuing now with excavation with surface miner which is also a blast free mining
technology. So, we have covered already two lectures on this and we are continuing with the
third lecture; there will be two more lecture after this on the surface minor technology. In surface
miner, excavation with surface miner we have so far covered the introductions and we have
covered a part of the operations and performance of surface miner. So, we are continuing with

the second part now.
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INTRODUCTION

v Learning Objectives of This Lecture:
» To understand the application of surface miner.
» Tounderstand the cutting principle of surface miner.

» Design and method of operation for surface miner.

» To understand the cost and performance calculations for surface miner.
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The learning objective of this excavation with surface miner is to understand the application of
surface miner; to understand the cutting principle of surface miner, design and method of
operation for surface miner and to understand the constant performance calculation for surface

miner.
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MODE OF OPERATION

1. HARVESTING/CONTINUOUS MODE

In the harvesting mode, the Surface Miner
operates on an even field and continuously
cuts the material

The mining area is developed by cutti

slice by slice. For each slice the cuttin,
depth only needs to be set once on the] (Ji

Surface Miner S‘M
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So, in last class we have seen that we are having options to use surface miner either as conveyor
loading mode or we can go for windrowing mode and we have found another type of
windrowing is possible that is called site casting where the conveyor is used for casting or
windrowing the material and we have seen for our pit we can have the block mining system, we
can have wide face system and we can have step cut system which is basically the combination

of the block mining and wide mining is basically called step cut system.

Where some portions of some blocks are taken differently and in block, blocks are considered of
having different grades; sit is homogeneous and in block cut we are excavating the grades
separately; in step cut we are allowing the blending of the grades. So, that is basically opted for
this technology. Now, we are moving into another way of operation where we allow the
movement of surface miner inside the pit. And basically, we need to design the pit based on the

same. It is called as the mode of operation which we will discuss now.
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MODE OF OPERATION

l 1.(HARVESTING/CONTINUOUS MODE

In the harvesting mode, the Surface Miner

operates on an even field and continuously
cuts the material

The mining area is developed by cutting
slice by slice. For each slice the cutting ~
depth only needs to be set once on the

Surface Miner
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MODE OF OPERATION

' 1CONTINUOUS MODE/

In the harvesting mode, the Suffa
operates on an even field and co
cuts the material

The mining area is developed by cutting
slice by slice. For each slice the cutting
depth only needs to be set once on the
Surface Miner
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The first mode of operation is considered as the harvesting mode or continuous mode. What we
do in this case, we allow our surface miner to cut continuously and there should not be any
change of operation from this. Only the surface miner is allowed to cut continuously that means

when the surface miner is turning that time also, we are allowing surface miner to cut.

So, in one of the previous videos in the previous lecture we have seen the surface miner was
allowed to turn back and again that was allowed to cut. So, in this case there is no question of
turning, so that turning was found non-productive hours because the turning time was there

which was not the cutting is carried out. So, here the turning is allowed along with the cutting, so



that is why it is called continuous mode of operation where we are not allowing the surface

miner to turn.

Surface miner is turning here along with the cutting that is why it is called continuous mode of
operation. So, you can see here the surface miner is cutting the material and along with the
cutting it is turning also and during turning it is also dumping to the dumper or filling the
dumper. So, this type of operation is called continuous mode of operation or also called
harvesting mode of operation. Probably one can recall a tractor is allowed to plough like this in a

field, so that is why it is called harvesting mode of operation or continuous mode of operation.
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MODE OF OPERATION

1. HARVESTING/CONTINUOUS MODE

In the harvesting mode, the Surface Miner
operates on an even field and continuously
cuts the material

The mining area is developed by cutting
slice by slice. For each slice the cutting
depth only needs to be set once on the
Surface Miner
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So, in this case one can see the slices of the complete thickness is taken with a number of
operations, so this is one slice taken then the second slice is taken, so like that way it is taken,
this figure is taken from the manual of WIRTGEN GMBH.
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MODE OF OPERATION

1. HARVESTING/CONTINUOUS MODE

In the harvesting mode, the Surface Miner
operates on an even field and continuously
cuts the material

The mining area is developed by cutting
slice by slice. For each slice the cutting
depth only needs to be set once on the _

Surface Miner (,,"Jf\""
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But there are some modifications possible with this; in this case if the first slice is is taken like
this, the second slice can be taken like this, the third slice can be taken like this. So, there will be
little bit overlap with the system but that is also another modification of the continuous or
harvesting mode of operation that is also possible with this system. So, in this case we are
carrying out cutting only, so 100 percent time is utilized, available time is utilized for cutting

only and there is no time loss for turning the machine.
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MODE OF OPERATION

1. HARVESTING/CONTINUOUS MODE

In the harvesting mode, the Surface Miner
operates on an even field and continuously
cuts the material

The mining area is developed by cutting
slice by slice. For each slice the cutting
depth only needs to be set once on the
Surface Miner
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So, here the essential part is that the turning while cutting. So, the turning is carried out with the
cutting only that is the characteristics of the continuous or harvesting mode of operations we will

come to the advantage disadvantages at a later part.
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MODE OF OPERATION / ! -‘>
k1|
In Empty travel back mode, the //
surface miner moves in backward

direction without cutting the bench
after completion of cutting one strip.

=1

This is generally adopted :

»  theavailable pit length is so less that the
turning time becomes more than empty
travel back time,

»  pit condition and dimensions a
suitable for turning of the mac

VA ‘
\ P ‘
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S |

Reaching the starting line, it adjusts
itself to cut the adjacent strip.
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Now, second one is the empty travel back mode, in empty travel back mode we allow the surface
miner to cut like this, then the surface miner instead of turning at this position the surface miner
is allowed to return back in a back gear without cutting up to the initial point and then it takes the

second part.
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MODE OF OPERATION !

2{EMPTY TRAVEL BACK MODE //
=
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surface miner moves in backward
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MODE OF OPERATION

—-
2. EMPTY TRAVEL BACK MODE //
= /
In Empty travel back mode, the ’4/’/
surface miner moves in backward

direction without cutting the bench
after completion of cutting one strip.

This is generally adopted :

»  theavailable pit length is so less that the
turning fime becomes more than @mpty
travel back time,

» it condition and dimensions
suitable for turning of the maci:

Reaching the starting line, it adjusts
itself to cut the adjacent strip.
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So, if we are considering in the first case the surface miner, this much width is being cut by the

surface miner. So, the surface miner in first travel it cut up to this, so this area is cut by the first
travel and then the surface miner is allowed to return back and take the second position at this
and it cut the this is the second travel. So, this between the first travel and second travel with cut

there is a movement of surface miner in a back gear without cutting.

So, that is why it is empty travel back, so it is traveling back in a back gear without cutting that is
why it is called empty travel back system. So, this is in general adopted if the pit length is too

less so that the turning time becomes more than the empty travel back time or the pit condition at



the side, at this end or maybe at this end such that the dimensions are not suitable for turning, not
the condition may be suitable for turning, it may be possible in this place; there is a very slushy
condition, there muds are there in those cases, there is a chance that more wear and tear to the
system may occur or maybe there is some unsafe condition; in those cases you can allow the

empty travel back of the machine.
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MODE OF OPERATION —

3\TURN BACK MODE

In turn back mode after the end of

cutting one strip, the cutting drum of St
the machine is raised. Then, the g
machine turns back and set at the L
adjacent strip for the next cut. This method is generally adopted for a mine

with following condition: /
This is most widely accepted and used »large pit length is available,
method as it gives more production. »pit condition and dimensions allow th

smachine to turn back conveniently
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Similarly, this is not a very popular method of operation; the most popular method of operation
is turn back method. In turn back method, the first slice is taken then the material turns back and
take the second slice. So, this is something like that if you are considering the width this is

linearly shown, so this is the width of the machine so the machine is taking the first slice.

Then the machine is allowed to turn here and the second slice is taken like this and the next
turning is carried out here. So, this is the way turn back mode is being operated, this is most
common one, sufficient pit length is there so the turning time is significantly less than the empty
travel back time and these are allowing the turning and now obviously it is found that this is very
good but the problem is when you will choose the continuous or harvesting mode of operation
and when you will choose the turn back mode? So, for that let us once look back into the

harvesting mode of operation.
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MODE OF OPERATION

1. HARVESTING/CONTINUOUS MODE

In the harvesting mode, the Surface Miner
operates on an even field and continuously
cuts the material

The mining area is developed by cutting
slice by slice. For each slice the cutting
depth only needs to be set once on the
Surface Miner
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So, you can see in this harvesting mode of operation you need to have a very wide face because
whenever you are turning at this position for this cut and this turning is not taking a very large

turning radius because you are turning without cutting, so this is turning without cutting.

But in this case, it is turning with cutting so turning radius required here is much-much lesser and
your machine is having the facility, it can move forward it can come backward so like that way
the crawler has to adjust and turn back. We have seen in the last class one video related to this
turning where the machine is turned again reverse back and come to the back side of this one. So,
this is the benefit we have seen. Similarly, here we have to turn with cutting that is why we need

a very large timing radius.
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1. HARVESTING/CONTINUOUS MODE
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operates on an even field and continuously
cuts the material
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MODE OF OPERATION

1. HARVESTING/CONTINUOUS MODE

In the harvesting mode, the Surface Miner
operates on an even field and continuously
cuts the material

The mining area is developed by cutting
slice by slice. For each slice the cutting
depth only needs to be set once on the
Surface Miner
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So, the minimum turning radius which can be seen here with cutting is this much, so this is the
minimum turning radius required, this is the minimum turning radius required for the turning of
the surface miner with cutting. So, this is huge length so that means the continuous or harvesting
mode of operation is required the width of the bench should be significantly high in this case

then only harvesting mode of operation can be carried out.

So, that is the main drawback of this one; otherwise this is always much-much higher productive
than the turn back method and often if the radius is restricted in that case you have to go for turn



back method of operation in the central part of this one. The central slices can be taken on turn

back mode of operation while the harvesting mode of operation is practiced.
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PRODUCTIVITY CALCULATION ! E:!L,,! W!! !!!l/ll ki

Method Empty Travel Back System

Where,
Windrowing L. = Length of the Face (m)
SxLxd W60 S = Width of the Cutting Drum (m)
{L.L] d * Predetermined Depth of cut (mm)
Planned production (m') =—M—;-i v = Machine speed during cutting (m/min)
. ve = Machine speed during Empty travel (m/min)
Conveyor Loadmg Mode W = Working hour Available in a shift (hr)
te = Empty Travel Back Time( = L/ve) (min.)
Wx60 te = Truck changing time (min)
ol o [ Lt~ Length of cut to fill one truck (m)
Plamed production (m’) ‘ io.ot—"r = (truck capacity in cu.m. * fill fact
swell factor/1000)
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So, that is why if now we are considering the operations let us have the table. We are having
empty travel back, empty travel back that operation that can be combined with windrowing that
can be converted and that can be carried out with conveyor loading. We are considering side
casting is associated with windrowing because conveyor loading additionally, we are having the
truck filling time waiting time for the trucks which are not there in windrowing and side casting
also. So, side casting can be considered as similar to the windrowing case. So, we are having

empty travel back operation system along with windrowing conveyor loading.
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PRODUCTIVITY CALCULATION T 864 o
Ly ot
Method Empty Travel Back System G o™
Where, 0_0.,
Windrowing : L = Length of the Face (m) H{#{
W60 S = Width of the Cutting Drum (m)
S'L.d:E,L; d = Predetermined Depth of cut (mm) me
Plamed production (m’) = : oo:) n v = Machine speed during cutting (m/min)
. ve = Machine speed during Empty travel (m/min)
Conveyor Loading Mode W = Working hour Available in a shift (hr)
te = Empty Travel Back Time( = L/ve) (min.)
Wx60 te = Truck changing time (min)
S’d‘ Tk te| Lt = Length of cut to fill one truck (m)
Planned production (m’) ‘-I(;E L) * (truck capacity in cu.m. * fill fact
swell factor/1000)
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Similarly, we can have turn back method with windrowing, with conveyor loading and similarly
we are having harvesting or continuous mode in that case also we can either go for windowing or
we can go for or we can go for conveyor loading. So, these are the different combinations of

operations possible with this, but let us understand how we can calculate the production rate for
each type of application.
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PRODUCTIVITY CALCULATION ==
Miethod Empty Travel Back Sstem Ly

Where,
indrowing

\\:;//’nglh of the Face (m) & ktee

\
( 7 (-
w. G  Width of the Cuttng Drum (m),_ - &% g
: LL ; ‘,J/Prcdclcnnincd Depth of cut te - ‘61
Plamned prbdction (') =—W A Machine speed during qutting ok

% Machine speed during Empty travel (nv/ith)
v\( Working hour Available in a shift (hr)
@ Emplx Travel Back Time( = L/ve) (min.)

Conveyor Loading Mode

- ——
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(tc)- Truck changing time (min)
w * Length of cut to fill one truck (m)
e ———————
= (truck capacity in cu.m. * fill factor)/( S x d x
Pl il
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So, this is a simple one so let us look into the first one empty travel back method and this method

is easily understood. So, what is the requirement? First the material is cut from this direction to



this direction then there is a empty travel from this to this and then again there is a cutting from

this direction to this direction.

So, if L is our length of face, S is our width of the cutting drum, d is the predetermined depth of
cut, v is the speed of the machine during cutting, v is the empty travel speed, W is the working
hour so available for in a shift or whatever for which we are interested in calculation, te is the
empty travel back time, tc is the truck change time when we are filling the material in conveyor
loading, L. is the length of cut to fill one truck so that means truck capacity into fill factor
divided by this is the width of the drum this is the depth of the cut swelling factor then divided
by 1000 to make it millimeter to meter.

So, now if you are looking at this first-time cycle let us look into the time cycle here. So, first we
start cut at this position, so it is cutting for windrowing and leaving the material up to a time t
where t is equal to L/v. Then it has to empty travel back so then there will be time te, so this is t
so that is this point is t+t that, is the empty travel back time, so this is L/ve and in during this total

time, then again it will start this.

So, in this total time what is the production? The production is S xL xd is the production, so
from this we can calculate, if considering the windrowing, our production in w working hour can
be estimated using this formula S x L x d that is the production and for this the time required is
I/v+ 1/ve so that is the time required, so this is the production per unit time and the time available

with us wx 60.

If we are considering that the production in w hours, so if W is equal to L then production in 1
hour. So, 60 is made because we have considered all this in minute that is why we are
considering this 60, this 1000 is kept here because we have taken the d in millimeter so d is kept

in millimeter so 1000 is placed here.
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PRODUCTIVITY CALCULATION | TR

Method Empty Travel Back System
Where,

Windrowing L = Length of the Face (m)
o S = Width of t?\c Cutting Drum (m)
| d = Predetermined Depth of cut (mm)

Planned production (") = —————"— v = Machine speed during cutting (m/

ve = Machine speed during Empty travel (m@

W = Working hour Available in a shift (hr)

te = Empty Travel Back Time( = L/ve) (min.)
| weo | @ Truck changing time (min) & 'L‘;f

g g @ Length of cut to fill one truck (m)

Planned production (m’ ), = (truck capacity in cu.m. * fill factor]

swell factor/1000)
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PRODUCTIVITY CALCULATION

Method Empty Travel Back System
Where,

Windrowing L= Length of the Face (m)
W 50 § = Width of the Cutting Drum (m)

Sxlud —
{L.L| d = Predetermined Depth of cut (mm)/

Planned production (m’)=T"' v = Machine speed during cutting (m/min)
. ve = Machine speed during Empty travel (m/miﬂ’/
Conveyor Loading Mode W = Working hour Availabl ina shift (i)
te = Empty Travel Back Time( = Live) (min.)

e | te = Truck changing time (min)
Sxdl )

=

M) Length of cut to fill one truck (m)
Planed prodocton (@) Y % L = (truck capacity in cu.m. * fill factor;

a ) swell factor/1000) v

NA
»
1

So, whenever you are using this formula be careful about this point because millimeter is there
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and 60 minute is there okay so that is why these are important part. So, the same thing when we
are trying to calculate for the conveyor loading mode so what is the time cycle let us look into
this. So first we start cutting so we have started cutting up to this one, what is this? This is the Ly;
this is the L length to fill the tc truck. So, after cutting this L length, our time required for this is
L+/p so that is the time required so we cut this L¢/v time at this position then with there we need a
tc time.



So, this tc time is required so the truck can be changed at this position okay. Then again there
will be L there will be tc and till we are reaching at the end at this position. So, actually tc is
basically the delay hours and which whose frequency is basically the L length. So, this tc by Lt is

basically the delay component and te is the truck empty travel back time and the frequency of the
delay is L.

So, we use this in this formula where S X d and this is the consideration and this is considering
L/v is the velocity cutting time, these are the delay time, these are the cutting time and this
frequency are utilized here for this production calculation mode and again this 60 and this 1000
is for millimeter and minute and that is utilized here.
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PRODUCTIVITY CALCULATION

Method Empty Travel Back System
Where,

Windrowing

Planned prodoctiod (m) = v Ve

L = Length of the Face (m)

§ = Width of the Cutting Drum (m)

d = Predetermined Depth of cut (mm)

v = Machine speed during cutting (m/min)

ve = Machine speed during Empty travel (m/min)

Conveyor Loading Mode W = Working hour Available in a shift (hr)

te = Empty Travel Back Time( = L/ve) (min.)
W60 | te = Truck changing time (min)

T | Lt = Length of cut to fill one truck (m)
Planned production (m') "ooz‘ L) = (truck capacity in cu.m. * fill fact X
P 7 ‘

swell factor/1000) (§
@
Dr. Kaushik Dey

NPTEL ONLINE
IIT KHARAGPUR CERTIFIC o »

iMTTowwn i)

LA 20 LU p

So, in a nutshell our formula became:

SxLxDx X 60
L, L
_+_
vV v
1000

You remember one thing in this case actually this was becoming L/v if you are cancelling this; L
from the numerator and denominator, then this will come to L/v and L/ve. So, same thing we are

applying here also basically this L is replaced we divide this and finally it is coming into L/v



formula and that is now replaced with this formula. So, this is the formula for method of empty

travel back with windrowing and with conveyor loading system.
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PRODUCTIVITY CALCULATION

Method Turn Back S
Where,
Windrowing { L = Length of the Face (m)
s /1 d “_@ § = Width of the Cutting Drum (m)

Bl s (a')e @ d * Predetermined Depth of cut (mm)
@ v = Machine speed during cutting (m/min)
Conveyor Loading Mode W = Working hou Available m  shif hr)
S | tc = Truck changing time (min)

. T &le Lt = Length of cut to fill one truck (m)
Plamed prodcion (') = ‘vl (truck capacity in cu.m. * fill factor d x

swell factor/1000)
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Now, what will be the system for the turn back mode of operation? In turn back mode of
operation for windrowing we have to consider the machine turning time so again we are
considering (S X L X d) L/v + t; or in other word you can remove this and you can consider ti/L
because the frequency of this is that turning time is after complete completion of one length of
cut. And again, this one and this one is utilized for the millimeter and second. So, the same thing
is considered at this place L is considered here this is for the frequency of the truck exchange this

is the frequency of the turning with respect to the length.

(Refer Slide Time: 26:55)



PRODUCTIVITY CALCULATION
Method Continuous Wsﬂm 5

Windrowing L = Length of the Face (m)
] cvadxWx S = Width of the Cutting Drum (m)
Planned production (m") L
i 1000,/ ; d = Predetermined Depth of cut (mm)
v = Machine speed during cutting (m/min)

W = Working hour Available in a shift (hr)

Conveyor Loadmg Mode te = Truck changing time (min)
Lt = Length of cut to fill one truck (m)
= (truck capacity in cum.  fill factor)/( S * d x
Planned production (m’) swell factor/1000)
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And this is the case of harvesting mode of operation where there is no question of turning. So,

there is no question of delay hours, so this is S x v x d x working hours x 60 per minute and 1000

for d so that is the S x d x v is basically the production formula for the windrowing method and

in conveyor loading method, we need to consider the delay time with respect to the truck

exchange time after filling of each truck. So, that is the production formula for the harvesting or

continuous mode of operation.

(Refer Slide Time: 27:49)

PRODUCTIVITY CALCULATION

Parameters LIMESTONE
Availability (67.96% )
Utilsation 41.18% )
Production rate (tph) |111.85 \/
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Let us just have a one small exercise here; this is one calculation if you are looking it into this if

it can be seen for a particular case the availability and utilization of the surface miners for coal



and limestones for Indian cases are considered here and these are the ton of production for coal

and limestone.

(Refer Slide Time: 28:20)

PRODUCTIVITY
CALCULATION

IDLE HOURS

i

NPTEL ONLINE Dr. Kaushik Dey

IIT KHARAGPUR CERTIFIC o » 2
iWTowmwn » 0

% ¥ 2 1o Fngineering

And if you look into the idle hours, these are the idle hours. For coal, it can be seen that the water
wait for dumper is a significant idle hour and sometimes it has been found that the water filling is

also significant idle hours occurred because of the machine operations.

(Refer Slide Time: 28:51)

PRODUCTIVITY o .66
CALCULATION

Truck exch

!|||||l Turning
82.94%
\/ &

time
« Turning
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But the interesting part is that the utilized hours, if it can be seen, that the 12 percent utilized
hours are taken for truck exchange and turning in coal whereas in limestone it is 5 percent for
truck exchange and turning time is significantly close to each other. So, that is truck exchange
time is significantly higher in coal than the limestone that is the because this truck capacity was
less so the frequent truck exchange occurred here; that is the first reason. Second reason is that
here the large size dumpers are used so the frequency is less and frequency of trucks change is
less as well as these trucks are operated by the educated operators. So, they place it more safely
and that is why the truck exchange times are significantly lower in this case.

(Refer Slide Time: 29:56)

L .
TUTORIALS v PRODUCTIVITY ANALYSIS
v PERFORMANCE ANALYSIS

l Find the performance of a surface miner with 2m wide cutting drum, cutting depth of 15
@ cutting speed of 25 m/min operating in continuous-windrowing method.

3

wxy = uso ':%‘/

-
-
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So, this is a small example; if a surface miner is working with 2-meter-wide cutting drum 15
centimeter is the c. | have changed the unit to centimeter here ok and cutting speed is 25 meter
per minute then continuous windrowing method how much it will produce? So, obviously we

know it is 2 x 0.15 we have made it meter so we need not to use any more the thousand.

And the cutting velocity is 25 meter per minute so this is the production in 1 minute and if we are
multiplying with 60, we will get the production. So, the production will come, so this is 18x25;
0.3 x60; 18 x25 so that means it is 250; 250 + 200, so 450 cube per hour.



(Refer Slide Time: 31:20)

L
TUTORIALS v PRODUCTIVITY ANALYSIS
v PERFORMANCE ANALYSIS

Find the performance of a surface miner with 2m wide cutting drum, cutting depth of 15
cutting speed of 25 m/min operating in continuous-windrowing method.

=2*%0.15*25 m3/min

=7.5*60 m*/hr
=450 m*/hr
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So, now let us look into the solution; so, we have used this formula S x v x d. W is replaced with
L and 60 is minute; 1000 is no more applicable because here we have considered in centimeter
so thousand will be changed to hundred, so it is calculated here for 50-meter cube per hour is the
calculated results. So, this is a small example and we have and we have covered the productivity

formula. So, we will go for more and more tutorials in the next two classes. Thank you.



