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SITE  PREPARATION 

Need of Site Preparation 

Main Purpose of Mining is  PRODUCTION OF ORE. 

It needs  a Mining Face to excavate the ore from a Mining Bench.  

Subsequently, the excavated  ore is loaded on to a Tub/ Conveyor/  

Dumpers or onward transportation to processing Plant. 

Thus, Mining Face needs Site  preparation Before & After Excavation 

of Ore. This is an important part of Cyclic Operation process. 

 

 

1. Withdraw Explosives from Magazine. 

2. Priming of Accessories e.g. Detonator crimping with Safety fuse  etc. 

in Priming station. These days, use of Nonels has eliminated this step. 



3. Carrying, Transportation of Explosive to Mining Face. 

4. Charging of Holes & connecting of Holes as per desired Firing 

Sequence. 

5. Clearance of Safety Zone of Blasting   upto 600 mtrs. In Opencast & 

180 Degree blind turns twice preferably  in underground blasting. 

6. Firing of Shot from Blasting Shelter placed at remote / hidden place/ 

manhole provided.  

Waiting for 5 minutes and entering to Blast Zone. Dealing with Misfire , 

if any & giving clearance to next operation after more 5 Minutes. It is 

done by Sirening/ whistling by Blaster in the beginning & at the end 

following a particular code. Red Flags / portable red lights are also used 

to safeguard the area while blasting. 



 

Support withdrawal / Re-setting for extension. 

• Use of Silvester Jack for wooden support withdrawal. 

• Hydraulic supports can be lowered for dejacking & withdrawal. 

• On Longwall face, Armoured Face Conveyor with Shearer mounting 
& Hydraulic Shields can advance toward next shearing position on 
mining face. In fact, here no need of blasting. So,  only advance ment 
of support takes place. 

• On drifting / drivage faces , these days Rock boltings are preferred to 
provide wider space for loading. 

• At Bord & Pillar face, Wooden Chocks are provided which can be left 
to support the edge of Goaf. Only new supporting Chocks may be 
required to erect. 



Modes of Loading & Transportation. 

• Manual Loading → Tubs. 

• Loader/ Scraper  Loading → Tubs 

• Loader  Loading → Trucks/ Dumpers → Haul road→Crusher 

• Skip Loading form Pocket Bins  Conveyor system 

• Filled tubs→ Tippler→ Conveyor.  

• Shearer on Coal Face → AFC →Panel Coveyor → Gate conveyor  

• Direct  & Endless Rope Haulage. 



 



 

 

             Exploratory Drilling 

 

 

 

 

  



 

 

  



 

 

  



 

 

  



 

 



 

 



 

 



 

 

 



 

 

 



 

 



     Shaft Sinking Method 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

OPEN PIT DESIGN 

CONTENTS:- 

 INTRODUCTION 

 TERMINOLOGY 

 BENCH PARAMETERS 

 STRIPPING RATIO 

 PIT SLOPE STABILITY 

 HAUL ROAD DESIGN 

 DESIGN OF WASTE DUMP 

 ULTIMATE PIT DESIGN 

INTRODUCTION:- 

  An open pit mine is an excavation or cuts made at the surface of 

the ground to extract ore which is open to the surface for the 

mine’s operational time. In order to expose and mine the deposit, 

significant quantities of waste rock have to be excavated and 

relocated (moved). As the lowest possible costs with maximum 

profits are highly expected, the planning of an open pit mine is 

closely related to economics, which in turn is influenced by several 

geologic and mining engineering conditions. 

  Open pit design is elaborated in several stages that consist of 

devising (planning) a scheme or set of alternative schemes, 

followed by an evaluation and selection of the optimum scheme. 

The most economic final pit design depends on factors that cannot 

be controlled by the mining engineer such as the 

  • geometric outline of the ore body, 



  • the distribution of ore within the ore body, 

  • topography, 

  • maximum allowable slope angles, etc. 

TERMINOLOGY:- 

  BENCH: Ledge that forms a single level of operation above which 

mineral or waste materials are mined from the bench face. 

  Bench height: vertical distance between upper and lower surfaces 

of a bench. It is influenced by the size of the equipment, mining 

selectivity, government regulations and safety. 

  Bench width: a distance between crest and toe. 

  Face angle: An inclination of a face of the bench w.r.t horizontal. 

  Crest: is an upper point of a bench face. 

  Toe: is a lower point of a bench face. 

  BENCH SLOPE OR BANK ANGLE: Horizontal angle of the 

line connecting bench toe to the bench crest. 

  BERM: Horizontal shelf or ledge within the ultimate pit wall slope 

left to enhance the stability of a slope within the pit and improve 

the safety. Berm interval, berm width and berm slope angle are 

determined by the geotechnical investigation. 

  A working bench is one that is in the process of being mined. 

  Cut: The width being extracted from the working bench is called 

the cut. 

  Width of working bench (WB): It is defined as the distance 

between the crest of the bench and the new toe position after the 

cut has been made. 



  HAUL ROADS: During the life of the pit, a haul road must be 

maintained for access. 

  Overall pit slope angle: The angle measured from the bottom 

bench toe to the top bench crest. It is the angle at which the wall of 

an open pit stands, as measured between the horizontal and an 

imaginary line joining the top bench crest with the bottom bench 

toe. It is determined by rock strength, geologic structures and water 

conditions. The overall pit slope angle is affected by the width and 

grade of the haul road. 

 

BENCH PARAMETERS:- 

  FACE: It is an exposed area from where the overburden or 

mineral/ore is extracted.  

  CREST: highest point of the face.  

  TOE: lowest point the face.  

  BENCH: the step or floor accommodating the mine machinery.  

  BENCH HEIGHT: each bench has an upper and lower surface 

separated by a distance “H” equal to the bench height. The bench 



height is determined by the size of mining equipment and 

formation of the area.  

  The loose/soft rocks allows, bench height up to shovel reach.  

   In hard and very strong rock, bench height is usually 10-40 

meters.  

  BENCH SLOPE: the bench slope or the bench face angle is the 

inclined plane of the bench made an angle with the horizontal. Or 

the average angle that a face makes with the horizontal. The 

exposed sub-vertical surfaces are known as bench faces. The bench 

faces are described by the toe. The crest and toe bench face angle 

‘α ’. The bench face angle can vary considerably with rock 

characteristics, face orientation and the blasting practices. In most 

hard rock pits it varies from about 55O to 80O  

  BENCH FLOOR: The exposed bench lower surface is called as 

the bench floor.  

  BENCH WIDTH: The bench width is the distance between the 

crest and toe measured along the upper surface.  

  BANK WIDTH: It is the horizontal projection of the bench face.  

  There are several types of benches; a working bench is that one 

which is in process of being mined. The width being extracted 

from the working bench is called the cut. The width of working 

bench WB is defined as the distance from the crest of the bench 

floor to the new toe position after the cut has been extracted.  



 

  OVERALL PIT SLOPE: The overall pit slope angle is the angle 

at which  the wall of an open pit stands, as measured  between the 

horizontal and an imaginary line  joining the top bench crest with 

the bottom  bench toe. 

  Geometrically overall pit slope angle can be computed as follows: 

 



STRIPPING RATIO:- 

Stripping ratio or strip ratio refers to the ratio of the volume of 

overburden (or waste material) required to be handled in order to extract 

some tonnage of ore. It is expressed in m3/te. 

Stripping ratio =                           (m3/te) 

In designing an open pit mine another type of stripping ratio known as 

Break even Stripping ratio (BESR) has to be taken into account. This 

stripping ratio is directly related to the cost of whole mine which is an 

important parameter considered for open pit design. 

BESR =  

 

PIT SLOPE STABILITY:- 

In open pit mines the stability of bench face (slope) has to be maintained 

throughout the life of the mine. For the purpose various measures are 

taken into account which include monitoring and stabilisation processes. 

  The slope of the pitwall is one of the major elements affecting the 

size and shape of the pit. 

  The pit slope helps determine the amount of waste that must be 

moved to mine ore. 

  The pit wall needs to remain stable as long as mining activity is in 

that area. 

  The stability of the pitwalls should be analyzed as carefully as 

possible. 

In open pit mines the stability of bench face (slope) has to be maintained 

throughout the life of the mine. For the purpose various measures are 

taken into account which include monitoring and stabilisation processes. 

 

 3

Revenue from ore(Rs./te) Cost of mining excluding Stripping cost Rs./te

Stripping cost Rs./m





  The slope of the pitwall is one of the major elements affecting the 

size and shape of the pit. 

  The pit slope helps determine the amount of waste that must be 

moved to mine ore. 

  The pit wall needs to remain stable as long as mining activity is in 

that area. 

  The stability of the pitwalls should be analyzed as carefully as 

possible. 

 

FACTORS AFFECTING SLOPE STABILITY 

  Geological discontinuities of Rock Mass 

  Geotechnical Properties of slope 

  Groundwater and Rainfall 

  Geometry of slope 



  State of stress 

  Erosion of the Surface of the slopes due to Flowing Water 

  Seismic effect 

  Dynamic Forces due to Blasting and HEMM movement 

  Slope modification, undercutting 

  Presence of UG galleries. 

STABILIZATION OF SLOPE 

  Drainage system – Surface Drainage system 

                 – Sub – surface drainage system 

  Stabilization through Support – Ground inclusions 

           – Ground anchor 

                        – Soil Nails 

                        – Rock Bolt 

  Rock Mass Improvement and Stabilization Methods – 

Geosynthetics 

            – Grouting  

            – Chemical Stabilization 

            – Biological Stabilization 

 

 

 

 

 



HAUL ROAD DESIGN:- 

  HAUL ROAD: During the life of the pit a haul road must be 

maintained for access. 

  SPIRAL SYSTEM: Haul road is arranged spirally along the 

perimeter walls of the pit. 

 

  Consideration for Haul Road Design 

  Visibility 

  Stopping distances 

  Vertical alignment 

  Horizontal alignment  

  Cross – section  

  Runaway – vehicle safety provisions 

    

WASTE DUMP DESIGN:- 

Mine Waste Dump 

•  The Overburden of waste and uneconomic mineralized rock is 

required to be removed to mine the useful mineral resource in a 

surface mining operation. 



•  In this process a dump is formed by casting the waste material and 

dumping it in nearby area. The dump so formed is known as mine 

waste dump. 

•  Waste dump may be classified as internal and external dump. 

•  External dump is created outside the pit whereas internal dump is 

created inside back of the mining area. 

•  These waste rock dumps are heterogeneous in terms of grain size 

and structure. 

• The optimum ultimate pit of a mine is defined to be that contour 

which is the result of extracting the volume of material which 

provides the total maximum profit whilst satisfying the operational 

requirement of safe wall slopes.  

• The ultimate pit limit gives the shape of the mine at the end of its 

life. 

• An ultimate pit limit looks for the blocks that will be mined and 

those that will not thus outlining the part of the deposit that can be 

mined economically and safely. In an effort to identify the blocks 

to be mined, an economic block model is created first from the 

geologic grade model. 

The optimum ultimate pit of a mine is defined to be that contour which 

is the result of extracting the volume of material which provides the total 

maximum profit whilst satisfying the operational requirement of safe 

wall slopes.  

The ultimate pit limit gives the shape of the mine at the end of its life. 

Usually this contour is smoothened to produce the final pit outline. 

Ultimate pit determination in each period of time is a function of 

financial affairs. This function is well defined by Break-Even Stripping 

Ratio (BESR).  



BESR= (Revenue per tonne of ore - production cost per tonne of ore) / 

Stripping cost per cubic meter of waste  

  Revenue per tonne of ore= grade* recovery* selling price per 

tonne of ore  

  Production cost= mining cost + processing cost 
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