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9.

Instructions: Answers must be supported with sketches.
Answer ALL Questions
Part — A (10 x 2 = 20 Marks)

‘A’ and ‘B’ are two locations on the line of outcrop of a chalcopyrite lode. The total
coordinates of A and B are respectively N321, S284 and N222, S233. Calculate the

strike of the lode between A and B.

The magnetic bearing of a line OA on a particular day was N37°21'22"W with" a
magnetic declination 02'22"East (TN towards East). What is the True bearing of OA?

Explain — External and Internal focussing Telescope in Tachometry.

A 200 mts inclined shatft is sunk in S45°E from a location ‘A’ (+1000, -1000, +400) in
a hilly terrain. There is an adit (level drive) with total coordinates +858.58, +1142.42,
RL+100. If the end of the inclined shaft is to be connected to the adit, calculate the

length, gradient and direction of the connection.
Explain the difference between stope and mine plan and the method of conversion.

A 1:3000 contour map of a hill with 5 mts C.l is given. Explain the method of laying a

1in 20 road from the base to the top.
State the uses of contours.

Explain the scope and objectives in the design of modern surveying instruments as

compared to older instruments.

Explain the method of controlling the gradient of an underground raise.

10. State the duties and responsibilities of a surveyor under the Mines Act.

11.

Part - B (5 x 16 = 80 Marks)

(i) State the objectives of stope surveying. 4)
(iiy Explain the different methods of stupe suiveying. «6)
(iii) State the salient features of the by-laws regarding subsidence survey. (6)

12.a. (i} State the limitations and constraints in underground traversing. 4)



(i) A short traverse was made in an underground roadway joining two shafts A and

E. All stations are in the same level.

Length (m)

Calculate the length and Azimuth of a p'roposed new direct roadway AE for
haulage and ventilation purposes. (12)
or

b. (i) Explain the arrangements to be made and the precautions to be observed
before conducting a Weissbach triangle correlation survey in a vertical
production —cum-ventilation shaft. (4)

(i) The correlation of surface and underground surveys of a mine was based on
wire ‘A’ in one vertical shaft and wire ‘B’ in another similar shaft. The surface
bearing of AB is determined accurately as 59°15'20". Later it was decided to
check the correlation by an underground traverse A-1. 1-2, 2-3, 3-B assuming

the bearing of A-1 as 116°02’. The details are given as below:

Azimuth Distance (units)) Remarks

116°02' 22.26 Assumed

92%4’ 130.01

35%1° 467.56

83%12' 252.59

Calculate and determine the error (swing angle) in the underground assumed bearing
A-1. (12)

13.a. (i) Sketch and mark the elements of an underground curve. (4)

(i) A main underground haulage running N15°E is to be turned on a 50 m radius to
S80°E. Do the necessary calculations and describe step by step how the curve
should be commenced and monitored till it is completed. Apply chord and

angle method. (12)

or



"

o~

b. (i) Explain how the contours of a typical catchment area will appear and how the

volume of water for a particular amount of rainfall is calculated. (4)
I

(ii) A longitudinal section of a railway cutting shows the depth of the cutting at 30,
50, 70 m pegs to be respectively 3,4,5 meters. Formation width 5 m side
slopes 1 vertical to 1.5 horizontal. Calculate the earthwork (cmts) to be
excavated between 30 and 70 m pegs. Assume that the section along the

cutting is horizontal. 12y

14. a. (i) Briefly expiain the elements of photogrammetery and remote sensing and their

application to mining. {4)
s

(ii) Write short notes on Stepped plan, Assay plan, Underground plan, Water
danger plan. 12) »

or
b. () In a mine, levels are transferred through inclines. A Theodolite is setup at the

mouth of the incline at ‘A’ and sighted to a thread mark in a plumb line at the

station ‘B’ at the base of the incline. The other data are given under:

R.L of ground peg at station ‘A’ +100 m
Height of Instrument at ‘A’ 1.00m
Inclination of line of sight 30° from horizontal

Inclined length from Trunion axis to thread mark 80 m
Thread mark to floor station 'B’ 1.5m

Calculate the RL of B. (4) P
~ (ii) A roadway dipping 1 in 7 in the full dip direction of a coal seam strikes an up
. throw fault (hade 30°) bearing at right angles thereto. The seam is thrown up 30
m measured from fioor to floor along the hade of the fault.

i

Calculate the angth of the cross measure drift to win the seam, commencing at

the lower sidg of the fault and fising at 1 in 6 in the same direction of the

roadway. (12y”

15.a. (i) Derive: Tan Apparent dip = Tan True dip x cos of the angle between the
apparent and true dip directions. (4)/
(i) A ccal seam dips due south at 1 in 2.75. Calculate the bearings of the

roadways having a gradient of 1 in 8. 4) 7
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(i) A borehole from surface (X, Y, Z, +1000, +1000, +100) was planned for
inclined depth of 200 m in S30°W. But borehole survey indicated that is has
gone 200 m along the incline but in $32°00"W. Calculate (a) the inclined
distance between the originally proposed borehole bottom and the actual

bottom. (b) Direction of deviation at the bottom. {8) .

or
b. (i) Assuming your own details (no calculations required) explain the procedure for

permanently locating the centre of a surface vertical shaft. “4)

£

(i) The borehole data relating to exploration of a sedimentary copper deposit are
given under:
A, B, C are vertical borehole locations. The boreholes intersect the orebody at
100, 200, 200 m depth from collar of borehole. D,E, F are locations in which
the same ore body outcrops. Complete the borehole map given, make the
necessary calculations and give step by step remarks with reasons on the
following:
i. Topography and Relief
ii. Details of dip and strike of the deposit
iii.  Structure of the deposit
iv. Details of faulting, folding etc, if any.

v. Any other information

If vertical boreholes are drilled at X and Y where will they meet the deposit.  (12) <




