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11.

Answer ALL Questions
Part— A (10 x 2 = 20 Marks)
What is the drillability of rock and eniist the factors influence drillabitity.

The density of rock is 2.7 g/cm® and the diameter of the chips produced during the
drilling 0.7 mm. Determine the bailing velocity (mf/s) required to remove the chips from
the hole.

Compare the features of pneumatic and hydraulic drilling operations.
Wirite a short note on ‘Borehole surveying’.

Specify the importance of core logging in drilling operation.

What do you mean by the term ‘Adobe charge’ in the blasting?
Define ‘Misfire’ and state the causes of misfire duri.ng the blasting operations in a mine.
Write any four important requirements of carrying out solid blasting in gassy mines.
What do you understand by ‘Snow charging’?

Write a short note on ‘Rock Breaking Compounds’.

Part — B (5 x 16 = 80 Marks)

A new copper ore deposit in the Greenfield environment is to be worked by surface
mining method with 12 m benches employing Electric rope shovels of 10 m® for the
excavation and hydraulic excavators of 6 m® for production. The anticipating conditions
aref of dry hard dense rock in the overburden and wet conditions in the geologfcally
disturbed ore portion. As a Mines Manager, you will have to decide the drilling method
and purchase new drilling machines for the project. Keeping the view of improving the
productivity, explain the factors to be considered for the selecting a suitable drill

machine and enumerate the selection procedure for adopting a suitable drilling method

_in your mine. Assume the other necessary conditions. (16)

12. a. (i) Describe the mechanics of rock breakage by Rotary-percussive drilling method

with neat sketches. (10)

(i) Explain the method of carrying out drillability test by ‘Micro-bit drilling test’ with a
neat sketch. ' (6)

or



13. a.

14. a.

15. a

(i) \What do you understand by the term ‘Novel techniques of drilling'? (2)

(i) Explain the principle of operation of jet piercing in rock breakage with neat

sketches and mention the applications, fimitations of jet piercing. (10)

(iii) Write a short note on ‘Directional drilling’. : 4

(i) Describe the process of ‘Transfer of Energy to rock’ during the blasting in detail

and explain the partition of energy released by explosive during the rock blasting

with a suitable sketch. » (10)
(i) What are the statutory requirements of carrying out blasting operations in hot
strata (either OB or coal)? (6)

or

(iy Enumerate the various theories describing the mechanics of blasting. Describe

the ‘Flexural rupture’ theory in detail with neat sketches. (10)

(ii) What do you understand by ‘Sleeping holes’? Why sleeping of holes become

necessary in big opencast mines? (6)

() Name the various blasting techniques used in the production blasting of
underground metalliferrous mines. Keeping the view of improving the
productivity, explain a suitable blasting technique for adopting in the geologically
disturbed ore portion of an underground copper mine with neat sketches. (10)

(i) Explain the principle and application of ‘Pre-splitting’ technique adopted in the

surface mines with a neat sketch. , (6)

or

You are working as ‘Blasting Engineer’ for an opencast coal mine situated in the
forest which is being worked with 18 m benches employing Electric rope shovels of
20 m® for the removal of overburden mainly consisting of sandstone. The upper
portions of overburden are dry and the lower portions which are geologically
disturbed are wet. Design the blast p}ar.ameters with neat sketches for the conditions
stated above. The answer should include - (i) Burden (ii) Spacing (iii) Stemming
(iv) Sub-drilling (v) Specific Charge (kg/m®) (vi) Explosives and initiation system
(vii) Decking, if any (viii) Initiation sequence and pattern. Assume the other

necessary conditions. . _ (16)

You are the mines manager of a granite quarry situated in the river bed producing
and supplying aggregates for the construction of a plant as shown in the figure given
below. The above quarry is located at about 1.0 km down stream side of a masonry
dam which provides irrigation, Industrial and drinking water to the surrounding

region.
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-Suggest a suitable blasting methodology for controlling ground vibrations, air blast '
~ and fly rock in order to protect the above dam and other sensitive locations as shown
in the diagram. - (18)

or
(iy An old circular chimney made up of brick annexed to the thermal power station
as shown in the figure given below is situated near to the office building. As a
blasting engineer, suggest a suitable methodology to demolish the above

chimney such that it should fall in the direction opposite to the office building
such that the building does not get affected by the demolition of chimney. - (10)
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(i) Define ‘Optimum fragmentation’ and enlist the parameters influencing it. Spell out

the different methods of assessing fragmentation from the blasting. {6)
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