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Q.1 what are the methods to be access in deposit of underground mine. 
Ans:- A deposit to be mined by underground methods can be accessed by a number of methods:  

• Adit 

 • Decline or ramp  

• Inclined shaft 

 • Vertical shaft.  

Adits are an economical approach when the orebody is above the general floor elevation i.e. suitable in 
hilly or mountainous terrain.  

Incline shafts are limited to relatively shallow deposits, and because they are developed on an incline, 
development lengths for a given depth are the three to five times longer than for a vertical shaft.  

Vertical shafts are the preferred method for deposits deeper than 300 m but the development rate is slow 
and construction costs are very high. 

 Declines or ramps offer early access to shallow deposits, which develops the ore body expediently, but 
are generally developed at a gradient of approximately 12 per cent. 

Q.2 Expalin conventional methods of raising and winzing. 

Ans:- Manual raising method-  

                                           This is a simple and most common method adopted in majority of the metal 
mines. The unit operations followed in the construction of a manual raise are: 1. drilling and blasting  2. 
mucking and transportation 3.  erection / construction of a manual platform or also known as scaffold. 

The workers stand on a platform or scaffold made of timber planks supported in stulls or iron bars fitted 
into the footwall. The clamps used for supporting the platform are made in standard lengths out of old 
rails.  



 

Drilling & Blasting: Jackhammers / stoppers are used for drilling either wedge pattern or burn cut pattern 
holes of 32 mm diameter and 1.5m deep. Before each round is blasted the platform is dismantled. 
Immediately after blasting, compressed air is forced to the working faces to remove the fumes of blasting. 
In longer raises sometimes a blower with a flexible air duct is installed. Access to the faces is by a ladder 
way. 

  Mucking & Transportation: The muck (ore if the raise in driven within the orebody, or a waste rock if 
the raise is placed in foot-wall rock) based of ore or waste rock are trammed by a mine car to the nearest 
grizzly. 

 Construction of a scaffold: The stoppers can reach a height of 2m and it facilitates the construction of 
scaffold after every two rounds of drilling and blasting. The scaffold is advanced regularly so as to 
maintain necessary head room at the face. The broken rock rolls down by gravity. The scaffold is 
constructed by fixing steel bars into the holes drilled in the side walls.  

Limitations: A simple but a very tedious method and has a limitation of comfortable raising operations 
upto 15m. Careful checking and dressing down of the loose rock by skilled workers before allowing 
workers to go up is essential . 

Two compartment method  

This method of raising is adopted for vertical or very steep raises only. After initial excavation from the 
lower level on the direction of the raise for 2m the raise is divided into two compartments and the 
follows a conventional driving methods Raising with shallow holes is started by cutting out a recess at 
the bottom level, from which subsequent operations are performed. Work is done from stage 1. After 
firing a round of holes the stage rests on two or three stulls 2 temporarily set into holes made in the 
walls of the raise. It consists of wooden planks laid over the stulls. Holes 3 are drilled from the stage 28 
by means of stoppers. After the drilling is completed the drilling equipment and the tools are removed 
from the face and the holes are charged with explosives. Before firing, the ladder way 4 of the raise is 
covered by inclined wooden planks 5 which guide the broken rock away into rock, while standing under 
protection of the stage. Then the timber sets are erected and the working stage is transferred closer to 
the face. As the face advances, the ladder compartment is extended and equipped with ladders. Rope 
ladder 7 connects the upper segment with the working stage.  

The raising cycle comprises the following operations: 1. inspection and dressing down of loose rocks, 2. 
timbering extending the ladder way, 3. construction of the working stage and drilling, 4.  removing the 
working stage,5.  charging and firing of the blast holes, and 6.  clearing the smoke. One of the drawbacks 
of the method of raising by firing shallow holes is the need for performing a number of subsidiary tasks 
(like building the stages and ladder ways, their extension, and repairs, etc.).  

Q.3 Explain modern methods of Raising - Raise climbers and Raise borers. 

Ans:- Mechanized Raising  



 

Raising and winzing is one of the common development operations in underground metal mines. These 
are vertical or sub-vertical connections between levels and are generally driven from a lower level upward 
through a process called raising. An underground vertical opening driven from an upper level downward 
is called a winze. Raises with diameters of two to five metres and lengths up to several hundred metres 
are often are developed either by manual and or mechanized methods, depending upon the size and the 
extent of mechanization of a mine. The openings so created may be used as ore passes, waste passes, or 
ventilation openings. Earlier raising was done by manual method which was time consuming and 
hazardous. Developments of raise climbers and raise boring machines have made the process faster and 
safer. The unit operations such as drilling blasting, mucking and erecting the support and surveying for 
marking the centre line of a raise are done manually.  

The raising is done either dividing the available area into two-compartments or a single chamber. 1. 
height of raising is limited specially by conventional and raise climbers ladder 2. climbing and making 
platform is hazardous in conventional method  potential hazard of rock falling 3.  surveying is difficult. 

 In mechanical raise climber most of these difficulties are avoided and the most popular to this kind are: 1. 
Jora raising method 2. Alimak raise climber. 3. Raising by long hole drilling 4. Raise borers 

1.Jora raising method  

Jora raising method is suitable only for the condition when two levels are available for connectivity by a 
raise. The method consists of drilling a large diameter hole at the centre of the intended raise to get 
through into the lower level . From the upper level a cage is suspended using a flexible steel rope that can 
be hoisted up and down using a winch. There is a working cabin also known as Jora cabin. The Jora cabin 
is provided with a sturdy working platform on top of it, it is from this platform that the drill operators 
make the drill holes. 

Drilling: Usual practice is to follow parallel hole pattern and the central hole is used as a relief hole. A 
stopper is used for drilling the holes of 34 mm diameter. Before blasting the entire jora cabin is lowered to 
the lower level. 

Limitations: 1.One of the main limitations is that two levels are essential and arrangements are made in 
both the levels. 2. The need to drill large diameter central hole for the hoisting rope. 3. Slow and a tedious 
operation. 4. Rate of advance is low. 

2. Raise-Boring  

In this system, the pilot hole is drilled down to a lower level in the mine or civil project. Once the pilot 
hole connects to the lower access level in the rock, the drill bit is removed and a reamer or raise head is 
attached and the reamer is rotated and pulled upwards. The broken rock falls to the lower level by gravity. 
This system operates with the drill string in tension and this provides the most stable platform.  

 

 

 



 

Q.4 Explain Shaft Sinking. 

 



 

 



 

Q.5 Describe the methods of piling system in shaft sinking. 

Ans:- PILING METHOD 

 With the piling method two sets are erected at the surface to serve as a guide; special splined or sheet-
steel piles, which make a nearly water-proof joint, are then 'driven by a pile driver. After a row of piles is 
driven the sha.ft is excavated and timber sets placed as room is made. If solid ground is not reached by 
the first set of piling a second set is driven within the shaft, thus making a reduction in section of the 
shaft necessary. Timber piling of 6 by 12 inch material can be driven about 25 feet. Interlocking steel 
piling can be driven as d.eep as 50 feet without undue spreading at the bottom. 

OPEN-CAISSON METHOD  

The open-caisson method is used for relatively shallow depths in running ground. In sinking with a 
caisson method a permanent concrete or masonry lining with a cutting shoe is built at the surface and 
sunk by excavating within the lining. As the lining sinks it is built up at the surface. The advantages are 
that no further lining is necessary and that it can be built aboveground. The main disadvantage is that in 
sinking the caisson it is hard to keep it aligned, and in some instances it has been extremely difficult to 
sink it the required distance to solid ground. A typical example of this method of sinking was the first 
section of the New Orient coal shaft.53 The sha.ft section in the clear was 9 feet by 27 feet 101/2 inches, 
with rounded ends. The caisson was made 10 feet 6 inches by 31 feet 6 illches in section to allow for 
irregularities. The design showed a concrete wall 3 feet thick and heavily reinforced. The steel shoe was 
of angle and plate construction. The first 43 feet of materia.l penetrated consisted of clay and loam, under 
which were 32 feet of running sand to bedrock. The sand contained very little water. The clay and loam 
were removed by a clamshell excavator; an orange-peel dipper was used in the sand. Considerable added 
weight had to be piled on the caisson at the surface to sink it to bedrock. It was 19 inches out of plumb at 
83 feet; this distance was reduced to 5~ inches at about 87Y2 feet from the surface, at whicll place a seal 
to the rock in place was effected.  

PNEUMATIC-CAISSON METHOD  

This system of sinking is similar to the open-caisson method except that the men work in a chamber at the 
bottom, in which a sufficient air pressure is maintained to exclude.the water from the shaft. This method 
of sinking is employed for penetrating water-bearing measures such as silt or quicksand that could not be 
successfully penetrated by other methods. This method of sinking in the mining industry was illustrated at 
a coal mine in Indiana in sinkin,g two shafts to bedrock ,vhere a water seal was effected. 54 The water 
level was at a depth of 24 feet. An open caisson was used for the first 47 feet; the next 82 were excavated 
by the pneumatic method. The final work was done under an air pressure of 51V2 pounds to the square 
inch. Most of the material from within the lining in the lower section was blown to the surface through a 4 
or 6 inch pipe; only a small percentage was hoisted in buckets. This method of sinking is expensive, but 
its use permits excavation that otherwise would not be practicable. Here the final air pressure used was 
the upper practicable limit under which men can work. For greater depths, where the outside hydrostatic 
pressure would be higher, sealing off the water would be necessary. In quicksa,nd a method of freezing 
would appear to be the only practicable one. Firms with experience in this line of work usually are given 
the contracts for sinking a shaft under these conditions. 


