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10.

11.

12.

Answer ALL Questions
Part — A (10 x 2 = 20 Marks)

Enlist the major operating variables of a drilling system and briefly mention their

importance.

Write short note on “‘ODEX method of drilling’.

Enumeraté the factors-to determine the-productivity of a modern hydraulic-drill rig.

You are drilling 120 mm holes in rock that has uniaxial compressive strength-of 120
MPa for a; highway construction project. Assuming that you have to drill at 15° angle
to the vertical, how deep should you drilt in meters?

Specify the importance of directional drilling operation.

What do you understand by the term ‘Bubble energy’ of an explosive? A

Find out the toe burden of a vertical hole located in a 12 m bench having a face
slope angle of 30° and possessing a crest burden of 2.0 m.

What do you mean by the term ‘Amplification factor’ in the blasting?

Eﬁumerate the factors that must be considered to make a decision -on the size of the
blast in a typical underground métal mine?

Write any four important requirements of carrying -out solid blasting in a second

degree gassy coal mine.
Part — B (5§ x 16 = 80 Marks)

As a drilling engineer of an opencast coal mine which produces 10 Million Tonnes of

coal at a stripping ratio of 2.5 m*t, choose a suitable drilling method and also
determine the number of drilling machines required for your mine. The data given are:
Pw = 2.8 t/m’ (Waste); p, = 1.9 t/m® (Ore). Assume missing data if any and justify the

assumptions. _ (16)

a.(i) Name the different types of drill bits used in drilling operation and explain the

constructional features of Roller Cone it with a neat sketch . (10)

(i) As a drilling engineer, you are being given the responsibility of selecting a
suitable contractor for -carrying out drilling operations in a limestone quarry.
Explain the parameters which you will consider for selection of suitable drilling
contractor. {6)
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13.a.

14.a.

(i) The density of rock is 2.5 g/cm® and the diameter of the chips produced during
the drilling are 0.7 mm. Determine the bailing velocity (m/s) required to remove

the chips from the hole. » } . (2)

(i) Explain the process of laser penetration in rock breakage with neat sketches and

mention its applications. . (6)

(iii) Explain the main geological parameters that influence the drilling rate and life of
the drill bits with neat sketches. ' (8)

(i) Enumerate the various théories describing the mechanics of blasting. Describe
" the ‘Flaw’ theory in detail with neat sketches. (12)
(ii) What are the permissiblé vibration standards recommended for blasting
carried out in surface mines near to different types of .surface structures as per
the DGMS statutory requirements? . (4)
or

(i) Name the various blast hole patterns used in the production blasting of
underground metalliferrous  mines. Describe with the aid of diagrams typical

"blasting rounds for shaft and raise development. (8)

(iy Define ‘Misfire’ and state the causes of misfire during the blasting operations in
an underground mine. As a'b_lasting engineer of an underground manganese ore
mine, how will you deal with the misfires resulting from the blasts as per the

statutory requirements? (8)

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
7 m high benches employing hydraulic back hoe excavators of 5.0 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
brimer = 0.85 g/cm®) in a staggered drilling pattern forming equilateral triangles with
powder factor of 0.60 kg/m®, determine the burden and spacing for the proposed
vertical holes and also suggest the suitable methodology to be adopted for carrying

out blasting activities over developed coal pillars with neat sketches. (16)

or
Optimise the blast design for a quarry which is producing poor fragmentation during

primary blasting. After measurements, you find that the rock has a compressive
strength of 90 MPa and a bench heighf of 12 m. The only drili you have drills up to a
maximum of 150 mm. Here, you aré provided with only two types of explosives;
cartridged slurry with a diameter of 125 mm with density of 1.20 g/cm®, and ANFO
with a density of 0.80 g/cm® To décrease sub-drilling, you decide to select a

10 degree inclination during the opﬁmisation.
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14.a.i). Use Lagrange’s formula to find the value of x corresponding to y=85
from the given table;
X 2 5 8 14
y : 948 879 813 68.7
ii). Find y(20) for the following data using Newton's divided difference
formula.
x @ 12 18 22 24 32
y . 146 836 19481 2796 9236

(OR)
b.i). From the following datafindy at x=1.02 by using Newton's
interpolation formula. '

x :  1.00 1.05 1.10 1.15 1.20
y ¢ 0.3413 0.3531 03643 0.3749  0.3849

5.2
ii). Evaluate J'Ioge X dXx by using Sinpson’s rule.
4

d
15.a). Using Runge — Kutta method of fourth order solve B—Z +y+xy’=90
X

with y(0)=1 at x=0.3 by taking h=0.1.
(OR)

. , . dy — 2 2\ X .'
b). Using Taylor's series method , solve d——x(x +y*)e™ , given that
X

y(0)=1 at x=0.1, x=0.2, x=0.3 and -continue the solution at x=0.4 by

Milne’s method'.
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