UNISA

UNEVERSTITY G SOUTH AaPFRICA

Examination Paper » Eksamenvraestel

SUBJECT:

CHAMBER OF MINES OF SOUTH AFRICA
CERT. IN ROCK MECHANICS

COAL OPTION ~ PAPER 2

SUBJECT CODE:

COMRME

EXAMINATION DATE: 27 OCTOBER 2004

TIME: 08h00 - 12h00

EXAMINER:

Prof JN van der Marwe

MODERATOR:
Dr BJ Madden
TOTAL MARKS: [100]

PASS MARK: 60%

NUMBER OF PAGES INCLUDING COVER: 6

SPECIAL REQUIREMENTS:

ANSWER ALL QUESTIONS.

R .

book or loose sheets.

5. Write on one side of the paper only.

References other than those provided may not be used.
Hand-held electronic calculators may be used.
Put your examination number on the outside cover of each book used and on any graph

paper or other loose sheets handed in. NB: your name must not appear on any answer

€. Show all calculations on which vou base your answers.

experience as well as of the data given.

examination.

7. In answering these questions, take full advantage wherever necessary of your practical

8. Graph paper is available from the invigilator.

8. Alist of formulae and any other essential charts and tables will be issued at the time of the
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Question 1: Pillar Design {20 Marks)

(a) Derive an expression to show what
its width decreases by 15% while the piflar centre distance, mi
depth remain the same. Use the Salamon and Munro

formula.

(1967) p

27 OCTOBER 2004

percentage of a piliar's safety factor is lost if
ning height and
ilar strength

[10]

(b) What s the refationship between time and the rate of pillar scaling? Sketch this
relationship in the form of a graph to illustrate your answer,

{c) Using a neat sketch, indi
of Salamon and Munro {

width-to-height ratic's of 1 to0 5.

Question 2: Roof Support {30 Marks)

The immediate roof in a coal mine with 7.2 m wide bords consists of laminated

mudstone and sandstone for a thickness of 0.6 m, see Figure 2.1. The individual
laminae are 1.5 cm thick and they are not well
layer of 0.5 m thick. No coal can be left i
the mechanical properties of the rock ty

(3]

cate the differences between the pillar strength formulae

1967) and van der Merwe (2003) for the range of pillar

[%]

bonded. Overlying this is a sandstone

n the roof. A safety factor of 1.5 is required. Use
pes as shown in Table 2.1.

(a) Can the laminated layers be suspended from the sandstone beam? Motivate

your answer,

b} What is the maximum allowable spacing for roofbolts?

on the beam creation principle.

{c) Using the maximum spacing, what length of bolts will be required
are used? Assume the shear strength of the resin/roc
kPa and that M20 rebar is to be used in 25 mm diam

{d) What length of resin capsules will be required for point anchor application

What is the minimum yield strength of steel to be used in
(f) Outline the general steps to be followed in the

Table 2.1: Mechanical Properties of Selected Rock Types

your design?

(5]
(5]

if resin anchors
k contact plane to be 1 500
eter holes.

(5]
?
(5]
[2]

design of a support system based

(8]

Rocktype | UCS uTs Shear E Density
(MPa) (MPa} | Strength | (GPa) (kg/m®
{MPa)
Sandstone 75 5 15 13 2480
Shale 75 5 7 15 2480
Shitstone 70 B 8 1 2480
Mudslone 40 5 § 7 2480
Dolerite 190 24 20 100 3000
| Coal 25 5 8 5 1500
[ —

|
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Sandstone

e

L

Laminated Sandstone/Mudstone

6.6 m

Coal

Figure 2.1

Question 3: Monitoring (20 Marks)

(a) With the aid of a neat, annotated sketch, describe the use and basic construction
of a petroscope. (8]

{h) Sketch characteristic Time-Displacement curves resulting from extensometer
measurements that conceptually indicate stable behaviour, imminent failure and
possible failure at a Iater time., [12]

Question 4: Subsidence (10 Marks)

Using neat annotatad sketches, describe the process resulting in sinkholes over bord
and pillar workings at a depth less than 40 m below surface, also indicating the
conditions under which sinkholes wili not progress {o the surface, [10]
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Question 5: General (20 Marks)

All questions must be answered by marking either the True or False column on
the attached sheet. Note that a box has to be ticked for each question, not just the
correct answer. Please make sure that your exam number is written clearly on the
answer sheet, detach it and hand it in with your examination script

Note that marks will be deducted for incorrect answers and unanswered
questions.

(a) The Stake Durability Test
(i} 's used to assess a rock sample's swelling strain when immersed in water
{ii) is used to evaluate floor deterioration under high lcad conditions
{iif) is used for input in the Q-system
(iv) should not be used to assess floor conditions in drill and biast operations

(t) The Q-rating
)] can only be used for large excavations, not mine tunnels
(it} can be used to determine whether a longwall overburden is likely to goaf
(i) is used to assess expected floor conditions for continuous miner
operations
{iv) does not allow for major single discontinuities in excavations

{c) Fixed head full column resin roof bolts with dual speed resin can be classified as
(i) stiff, passive support
(i) soft, active support
{ih stiff, active support
{iv) soft. passive support

{dy The Point of Inflexion on a subsidence profile is that point where
(i) half of the maximum subsidence occurs

{ii) maximum tilt oceours

{iii) maximum tensile strain occurs

{iv) surface cracks appear

(e) The stiffness of the loading system on pillars will be increased by
{n piliar wrapping
(il smart bolting in the roof
(it decreasing the road width
(ivi  decreasing the panel width

(f) There is a correlation between the rate of scaling of coal pillars and -
{h the safety factor
(i1) the pillar load
{it) the mining depth
{iv) the piltar height
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(g)

The "Continuous Miner Correction” for coal pillars

(i} has the effect of decreasing pillar ioad because the pillar width is
increased

(i) s a fixed ratio of pillar strength

(i) 's a fixed dimension irrespective of piliar width

{iv) is only used in the pillar strength calculation while not affecting the pillar
load

Roof deflection prior to bolt installation
{iy is pravented by restricting the cut-out distance to less than the road width

{it) is reversed by pretensioning bolts to more than 80 kN in a thinly laminated
roof

(i) does not occur in sandstone roofs
{iii) negates beam building

For rectangular piilars, the “effective width” concept

(i) implies that the effective width can never exceed twice the minimum width

{ii} can not be used with the “Continuous Miner Correction”

{iit) means that the effective width is used in both the load and the strength
calculations

{iv) should not be used if pillars are densely jointed

Hreaker lines

{ are required in stooping operations in terms of the regulations of the Mine
Health and Safety Act

(i) must, according to the regulations, consist of timber poles

(i) must be at least a double line of supports

(iv} are effective in holding up a goaf

20 marks

TOTAL MARKS: [100]
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FALSE

a} The Slake Durabs

3
i)

)

tv)

b) The Q-rating. ...

1)

i)

i)

vy

¢} Fixed head full colunm, ..,

3

i)

13

v}

d) The Point of Inflexion...

g

)

¢} The stuffness of the Joading. ..

i)

i}

i)

1v)

f) There is a correlation

J]

)

1)

iv)

g) The “Continuous Miner Correction”. .

)

) Roof deflection prior to bolt....

i)

iv}

i) For rectangular piflars. .

)

Lt}

)

i} Breaker lines. ...

H

i)

in;

v}




