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Let me welcome you to the NPTEL online certification course of Surface Mining 

Technology. This is the third and final lecture on the Dimensional Stone Mining, we are 

continuing with the Dimensional Stone Mining Technology. This is the lecture number 53 of 

the surface mining technology course.  
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So like every lecture, let us once again have the glimpse of learning background required for 

Surface Mining Technology course in this NPTEL certification courses. This is these are the 

objectives of surface mining technology course.  
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And this is the learning outcomes expected from the, from a participant of a, of this Surface 

Mining Technology course these are some of the more outcomes.  
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And these are some of the text books and references expected that students will follow these 

books and references.  
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And let us retrospect whatever so far we have covered, so far we have covered the status of 

Surface Mining worldwide. We have covered the phases of mining and we have also covered 

the commencement of surface mining opening through a box cut. And we have covered the 

excavation technology drilling and blasting and blast free technologies like ripper, bucket 

wheel excavator, surface miner.  

And these are basically for reduction of the size of the in situ rock mass so that that can be 

used by the excavators like Shovel front end loaders or sometimes drag line or stripping 

shovels which are used for direct casting or direct stripping of the material.  



So those are already covered in this, we are continuing with dimensional stone mining and 

two lectures of dimensional stone mining is already covered. And in these two lectures, what 

is Dimensional Stone Mining and what are their importance what is the reserve status of the 

country and what are the production status of the country that is also discussed.  

And in the second lectures, the mining excavation technique for the Dimensional Stone 

Mines are discussed, in which only the splitting part is covered during that. And we will 

continue with further cutting technologies required for Dimensional Stone Mining in this 

lecture.  
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So objective of this lectures are to understand surface mining technology used in 

Dimensional Stone mines where the large size blocks are required to excavate. To understand 

the technologies available for cautious excavation systems, to understand the applicability 

merits and demerits of the cautious excavation technologies. So, these are the objectives for 

the Dimensional Stone Mining.  
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So let us look into this video, where after splitting the pusher is used. So this is a pusher and 

that is why pushing technology, for pushing technology this video is there, how the material 

is pushed that can be easily understood using this, from this video. So after splitting how the 

pushing is carried out or after cutting how the pushing is made, you can see how the pushing 

is carried out.  

See this block is placed so that that cannot be returned back. So that is why this block is 

placed at that position, see earlier a little bit splitting is done and a block rock block or 

wooden block is placed inside that so that it cannot return despite the movement.  
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Now see earlier this one is using to hold this one now this one is using for holding this one. 

So more length can be pushed and that is why splitting can be carried out. Now this is 

allowed to fall down. So this is another pusher you can see, this rock is rock piece placed, 

now it is gradually being pushed either pneumatically or hydraulically or using a mechanical 

system, gear system.  

See with this push it is now moved back and see this next block is placed at this position now, 

it is further pushed. Now the second block is placed at this position instead of this one now, 

the complete block is placed and now it is further pushed.  

The benefit is that this assemble can be used along with a backhoe or excavator hydraulic 

excavator setup, in the mouth of the boom bucket has to be replaced with this system. And 

this has come as the attachment so it can be fixed with the boom and that can be used as the 

pusher.  

So there is no additional excavation required for the machine only this much assembly is 

pushed. And the important part is that loose sand or soil is kept at this position to minimize 

the impact on the fallen block so that no cracks or minimum cracks will generate in this 

block, so that is the technology used in pushing. 
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Now let us discuss the cutting technology, there are different cutting technology available. Jet 

flame cutting we have started with this because this is not very a popular one, say this the hot 

flame is generated, which cut the rock material or you can say melt the rock material and the 

make a channel in the stone, so that is a common technique where sometimes we go for 

coplanar slot drilling say diameter of 64 mm and they we keep, they do not have the spacing 

basically they are basically overlapped to each other like this so that a cut plane is created at 

that particular point.  
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This is the second technology let us look into this figure, so this is the second technology in 

which subsequent holes are made keeping a spacing less than 2d. So that the overlapping of 



holes occurs so finally with this there is a cut plane generated at this line. So as this line cut 

plane is already obtained then this part can be pushed in the front direction. And that we can 

consider the block is already cut in two pieces. So by this way you can have a number of 

directional drilling and from that you can have the cut slots and by this way cutting can be 

achieved.  

But this process, the main drawback are you need to go for very large drills large number of 

drilling large number of drilling, which is time consuming and tedious also. In fact, all the 

dimensional mining methods are tedious but despite that this is also tedious one and this is 

another problem that this is leaving a surface of rough like this so the polishing cost will 

increase for this surfaces.  
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Then we have Diamond Wire Sawing this is very, very important and one can see these are 

the directional holes. Suppose one block is there, suppose this is the bench and a block of this 

one is required to excavate, this block is required to excavate. So if we are looking at this we 

have to excavate a block like this, this is the plan view we are looking at.  

And for this what we need to do we have to carry out a drilling at this position and this 

position just like this one and this is the Diamond Wire Saw. So if you are looking at this, this 

is the Diamond Wire Saw, so this one is the Diamond Wire, this part is already cut, this part 

is required to cut. And this is the motor which is allowing the rotation of this one and this is 

the where this pulley is provided for directing this at this position.  

This pulley is allowing the rotation of this one and from this to these it was the wire: was 

initially at this position and with the cutting it became like this and finally it will become like 

this. So by this way we can generate a cut area up to this in this line at this position. 

Similarly, the same thing can be carried out in the front direction also basically for this face. 

And in that case, this one is the front direction, we are talking about cutting this one. So this 

hole will be utilized, this is the free area and this (port) in this line, the cutting can be made in 

a similar way, similarly in this area also cutting can be made in similar way. So you can 

consider your position is like this, let us consider the hole and we are cutting at this position.  

So if you are taking the plan view of that one, if taking the sectional view of this one, then 

our section is let me clear the complete part, our section will be, so we have to place one 

pulley at this position and this portion we do not need any hole. So you can have one pulley 

directly you can have the machine at this position and this is the pulley allowed to work here 

but this hole is not required because this is the free face. So by this way you can cut the 

complete material and we can excavate the cut the complete direction except the bottom part.  

In fact, bottom part can also be drilled if a horizontal drilling is carried out like this in the 

bottom part then also that is possible. But, often it is not required after cutting this one, if this 

is pushed then this will be moved in the front direction. So that is a common technology used 

for this cutting.  



(Refer Slide Time: 14:54) 

 

 

 



 

 

 



Let us look into one such video. This is a concrete cutting video where the Diamond Wire 

Saw is used for cutting a concrete, so this portion is required. See this is the Diamond Saw 

Wire saw, so the Diamond Wire Saw started cutting the concrete. Obviously, always the 

water has to be placed to reduce the temperature of the frame, so this part is being cut so this 

platform is being cut, so Diamond Wire Saw is cutting this one, this is a concrete platform.  
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The benefit of the Diamond Wire Saw is that it can applicable to any shape and applicable to 

any dimension only the length of the wire is required to cover that part. That is the benefit of 

this one with a very little bit of few numbers of slot hole Diamond Wire Saw can be easily 

used and that can already you can see the cut surface is already made.  

So this portion is already cut from this, they are also now started cutting this one, this portion 

is already cut. So that is why for holding this one, chain is provided and they are now cutting 

this one and that is why see this block is now cut so that can be removed very easily.  
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So the benefit of this one is that this can be used for any dimension, this can be used for any 

dimension, any length any shape that is the great benefit of this Diamond Wire Sawing. So 

dimension, length, shape all these are, there is no restriction on this and these are applicable 

for all those conditions.  

Only the main drawback is that diamond wire is itself very costly and it is also a slow process 

but that is also benefit that the proper safety precautions can be taken for during this cutting 

process so that is the benefit of this one.  
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So diamond wire sawing; using this method two holes are drilled to intersect each other 

commonly over a distance up to 25 meters 6 to 12 meters also. Diamond Wire then pass 

through these holes joint to form a continuous loop which is placed over the flywheel of the 

saw and the sawing, currently the sawing rate of 2 to 4 meter square that is the cut area new 

cut area obtained per hour is achieved in granite and 10 meter square per hour is achieved in 

marbles, that is observed, this is the reference of the same.  

So that is why it is a very, very popular and useful technology for dimensional stone mining. 

So everywhere, this is basically welcome and these are used. Water jet cutting is basically a 

hydraulic process where the water jet is high pressure jet water jet is provided and these are 



feasible with high capital cost long setup times make them economically unviable in most of 

the queries.  

So though this technology is possible where water jet is used to drill a hole or delay, in fact, 

one video is shown in the drilling and blasting technology lecture for use of water jet for 

creating the hole. So water jet cutting video is also available there, so that is shown there, but 

this technology is not very popular not very viable technology. So that is not used in most of 

the cases.  
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And Chain Cutter is another important technology which has a jib approximately up to 8 

meter commercially available, these are processes with tungsten carbide tip picks. So this 

machine cuts the slot approximate 100 meter width 8 meter width sorry 10 meter width 8 

meter depth and a length limited only by the setup.  

And that can be so, that is the setup length so that can be made by theses cutters very easily 

and very commonly used on the marble and the stone queries this type of cutters because 

their pricings are not very significant.   
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So this is one small video, where this Chain Cutter machine is mounted on this block it is 

allowed to slide on this. And you can see this Chain Cutter where the tungsten carbide tips 

are there. And this is the motor which is allowing the rotation of the tungsten carbide tip. And 

this is the previously cut surface on the stone block, these are only allowed to push from this.  

And these are the hydraulic controls of the block which is allowing the control over the 

position of the jib. And this is the motor which is allowing the rotation of the chain on the jib 

so the chain is very, very important here, see this chain is very, very important which is 

having the tungsten carbide tips over this. So this chain is very, very important. 

The role of this chain you can see, the chain is cutting this one and one part is very, very 

important while it is cutting it is always wished that this must be a water assisted cutting so 



that the temperature of the tungsten carbide tip can be maintained. And there should not be 

any distortion on that.  

So if we cannot cool down this chip, then the tungsten carbide tip will be lost and then the 

cutting efficiency will be reduced significantly. And these are the sludges, which is coming 

out after the cutting and this has to be removed on regular basis so that it will not again push 

down into the cut area. So these are the important aspect must be controlled during the chain 

cutting of the saw.  
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Then we are having diamond belt cutter similarly, the diamond belt cutters operate on the 

same principle of the Chain Cutter, same principle of Chain Cutter, it has a rubber belt fitted 



with the diamond segments instead of a tooth chain and they are also used mainly on the 

softer stones such as marble and lime stones.  

So in those cases, in general these are used because granite is having a high consumption of 

the tip. So that is why it is in general avoided the use of this chainsaw in the hard formation. 

And this one is the giant disk saw, we have already seen one such application and this is 

another application from a marble query so we can look into this first let us look into the 

video of the same.  
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See this is the Giant Saw and this Giant Saw is controlled by this machine, now this Giant 

Saw is rotating, this Giant Saw is rotating and it is started cutting the rock. So this is in situ 

rock mass, these are the benches and in this bench the Giant Saw is allowed to cut the floor or 

create a cut line on the floor it is the better way to describe it.  

See it is already lowered a lot, a good portion is already cut, one is the limitations there with 

all disk cutters that the cutting depth is restricted to the half of the diameter or less than the 

half of the diameter of the disc. Because in that part we are having the motor to rotate the 

machine so the cut depth is restricted to the half of the diameter, that is the maximum 

possible or close to the half of the diameter of the disc.  

So this is very easily observed that the disc has cut a good portion of the floor and create an 

opening there, so slot is prepared at this position. So this is also you can see water assisted as 

it is in the floor, so that is why water is placed, that water is acting as a flushing media also, 

water is also cooling down the tips of the disc cutter.  

So water is very, very essential for the disc cutting in fact for all the cutting technologies used 

in the Dimensional Stone water spraying is mandatory for all these cases. So this is the giant 

disk cutting system and so it is moving gradually towards that side so horizontally also it is 

moving.  
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Now this is the way of Stone Handling, we have already seen in the video, generally a scissor 

lift is used or we have to use tower cranes, front end loaders or scissor lifts, these are the 

common equipments used to handle this blocks. And these are with the fork and boom 

attachment, these are used and the cautious handling is very, very important. So we have seen 

video related to this. 
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And generally transporting is carried out with a trailer system or the dumper system. But 

generally it is not allowed the material will be dumped from the dumper, it is allowed either if 

it is dumped, then it has to be dumped on a sand dome and or it has to be taken out from the 

dumper by a crane. So that is the general provisions 
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And it is up to this, the techno economic analysis must be carried out prior to choose the 

mining method which are already shown here. Use of blasting is mostly prohibited; this is the 

view of on Emerald Mines of Norway.  
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These are the references and dimensional stone mining is very, very large in value in 

compared to the other mining systems, but it has to be required cautious excavation system. 

So that is the end of the Dimensional Stone Mining. Thank you.  


