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1.

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

Enlist the major operating variables of a drilling system and -briefly mention their
importance. 3
Identify the technic:al and economical reasons that justify the use of dust collectors in
a drilling system.

Find out the toe burden of a vertical hole located in a 15 m bench having a face
slope angle of 20° and possessing a crest bur‘den of 20 m.

Write a shot note on burden stiffness ratio.

What is the difference between water resistance and water pressure tolerance of an
explosive? '

Enlist four ‘detonation performance selection parémeters’ to be considered for
selecting a suitable explosive for a mine. What is the Absolute Bulk Strength (#BS)
of an explosive with a density of 1.2 g/cc and AWS of 780 cal/g?

Write a short note on ‘Chapman-Jouguet’ (C-J) plane.

Write any four important requirements of carrying out solid blasting in a second
degree gassy coal mine. ‘

Determine the fly rock range in meters for a quarry blasting is carried out in a

6m bench where the diameter of the hole is 112 mm and also find out the diameter

of the fly rock stones (in meters) produced during the blasting.

Part — B (5 x 16 = 80 Marks)
An underground coal mine is being converted into an opencast mine where you are

working as blasting engineer. The opencast mine is planned to be worked out with
12 m high benches employing hydraulic back hoe excavators of 7.7 m® for the
removal of overburden consisting of dry shale. It has been decided to use bulk ANFO
with emulsion cartridges as a primer {density .of combined ANFO and the primer =
0.85 g/cm®) in a staggered drilling pattern forming equilateral triangles with charge
factor of 0.50 kg/m?, determine the burden and spacing for the proposed vertical
holes and also suggest the suitable blasting methodology to be adopted over
developed coal pillars with neat sketches. - (16)
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12. a. (i) Diamond drilling is used extensively in mining, for what purpose? Describe the
construction, operational features, advantages and disadvantages of single-tube
and double-tube core barrel available for core recovery with neat sketches. (12)

(ii) What is ‘Reverse cycle drilling'? How does it differ from normat drilling? 4)

or

b. (i) What do you understand by the term ‘Novel techniques of drilling’? Explain the
process of jet piercing in rock breakage with neat sketches and mention its

applications. (10)
(i) Write a short note on ‘Directional drilling’ with neat sketches. _ (6)

13. a. (i) Describe the mechanics of rock breakage by Rotary-percussive drilling method
“with neat sketches. (10)

(i) Mention the parameters to be considered for selecting a suitable bit for a mine
. and specify the reasons for the failure of drill bits. ' )

or

b. (i) A new lead-zinc 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 are of dry hard de.nse roék in the overburden and wet

. conditions in the geologically 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. ) ' (10)

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

14. a. (i) Enumerate the various theories describing the mechanics of fragmentation in
blasting. Describe the “Flexural rupture” theory in detail with neat sketches. (10)
(i) Specify the importance of the fragmentation size in a large scale blasting

operation. Why sleeping of holes become necessary in big opencast mines? (6)

or
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b. (i) Name the various blast hole patterns used in the production blastihg of

underground metalliferrous mines. Describe with the aid of diagrams typical
blasting rounds for shaft and raise development in an underground mine. (8)

(ii) Define ‘Misfire’ and state the causes of misfire during the blasting operations in
a large open cast mine. As a blasting engineer of an open pit mine, how will you
deal with the misfires resulting from the deep hole blasts? (8)

15.a. (i) A village exists at a distance of about 100 m from a big mechanised limestone

quarry. The villagers complain about danger from fly rock and-damage to their
buildings about vibration. As'a Mines Manager, how will you tackie this
problem? Incorporate statutory relevance (under MMR 1961) in the above

problem, wherever is applicable. (10)
(i) Explain the ke‘y design factors invoived in the cast biasting -operation. B

or .

Write the short notes on any three of the following: (16)

(i) Malfunctioning of holes in the blasting

(i) Pre-split blasting

(iii) High speed videography in surface mine blasting
(iv) Trench blasting



