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QUESTION ONE

1. If 12 000m3 of air at 21 °C is heated to 31°C at a constant pressure, what will its volume
be? (5)

2. A certain mass of air has a volume of 12 000 m3 on the surface where the barometric
pressure is 90kPa. What would the volume of this same mass of air be at the bottom of a
mine where the pressure is 125kPa? (5)

3. Mention at least five factors that can influence the air flow resistance in a duct and/or in
an air way. (5)

4. Describe fully the properties and characteristics of methane gas. (5)

[20 Marks]

QUESTION TWO

1. Describe ways to deal with coal dust explosion risk in the mine.(5)

2. A centrifugal exhaust fan will be installed in a 760mm diameter ventilation column. The

ii.

1il.

column length will be 600m with a friction factor of 0,0037Ns*m®* The fan will be
operating at a density of 1.4 kg/m?. The fan test data tabulated below was recorded at an air
density of 1,4kg/m>.
Plot the fan curve and column resistance curve and determine the fan operating point.
Show the table with all calculations. Use the graph paper attached. (5)
New technology is available to use a HDPE column with a friction factor of
0,0015Ns*m*. Draw the new resistance curve and determine the new operating
point.(5)
Comment on the stall characteristics of the fan and the most viable option to be taken

(ignore cost of the installation). (5)

Fan quantity Fan
(m?/s) Pressure
(Pa)
4 4 800
6 4 440
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8 4620
10 4 280
12 3 500
14 2200
16 20

[20 Marks]

QUESTION THREE

11.

1il.

iv.

. Given that negative stresses are tensile, positive stresses are compressive and that the

negative shear stresses are anticlockwise consider the diagram below and answer the

questions that follow;

§Y=12 Mpa
A ‘—l__
PR
Txy =8 Mpa
A
— ——» 6x=11Mpa
_
A

Using Mohr circle determine the minor and major principal stresses and their
directions. (8)

The maximum shear stress and its direction. (2)

Determine the shear strength of the plane A-A. (5)

If © = 50 degrees, determine if the plane A-A will be stable, given that the
cohesion of the plane is 3Mpa, friction angle of the plane is 23 degree. (10)
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2. Discuss at least six (5) physical factors in a mining excavation that correlate with the

magnitude of Energy Release Rate. (5)

[30 Marks]

QUESTION FOUR

1. A gold mine panel has the following;
Modulus of rigidity y= 33 GPa
Mining height = 1.2m
Poisson ratio = 0.3
Depth below surface = 2000m
Rock density = 2700 t/m*
When the span is 10m and mine pole is installed 1.5m from the face.
Calculate the stresses Sm ahead and on the face when the mine pole is 1.0m in length. (15)
2. Discuss four (4) basic causes of rock mass instability. (8)
3. Explain the influence of the size of the excavation has on its stability. (2)

4. Explain the difference between Energy Release Rate and Excess Shear Stress. (5)

[30 Marks]
[ITOTAL MARKS 100]
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The distribution of stresses around the hole is given by the following equations.
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where;
:::,csgm!:lg,,: radial, tangential and shear components of the stress in polar co-ordinates,

respectively.
R: radius of the hole (m),
1- the radial distance from the centre (m), and
9: the angle (°) measured from the positive x-axis (horizontal) in the anti-clockwise



ESS = ITil —Ts
T3 = Cp + optang

T; = Shear stess induced on plane
ESS = Excess shear stress

T; = Shear strength of plane

C, = Cohesive strength of plane
on = Normal stress on plane

22 ¢ = Friction angle of plane
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Series

Volume Qrotar = @1 = @z ..
Resistance Rrotat = R1 + Ry ...
Pressure p=RQ?
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