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Rock Mechanics Paper 2: Coal Option May 2005

1. Quastion 1 (=}

To mine soom Adn a manaer thal will nol jeopardise the Scam B reserves. a high
safety factor '8 required, not less than 2.0
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{ ramark that wider bords = bgner exiraction, bonus mark

corresoancing te raquirad SF within tolerahie kmils are

aser by candidate, then:

! 2000 x 1C0x 100 = mo 100 00 mE
‘..,mumm arem = mo 200 900 x 430 = £ 70
= 26 Z2R0 000 m

Quastion 1

Tho smal parting, 26 requires that mu'tiple searn cordilions have 10 be
conaxdgred Fparing < 0 75C muttisle seam requirements bave o be met.
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Hroire owns boln seams, higher nisk can be tolsratad | 2 iower safely factor.
Shit assumirg ibal cardicate choss option i) above %m S:Q&:é is {he gituation:
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a= 20000 &ax 57 = 11400000 m
Volume = 11400000 x 3 = 200 000 m?
Mess = A4 200 GO0 x 1 m. mm 300 000 tonne

afabie area = 20000000 % 4= 112 mga el
i W0 x 2 = 25 80( ooo m*
OG0« 1 5= 38 400 000 tonnes
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Probl rom Seam A = 51 300 000 » {55-45) = 513 0
Profit Tom Seamy 8 = 22 400 000 % {85 - 50) = R19
Tota salos profit = K705 000 000

Ei

Ciditanz! cnsl 5_\ reserves = 20 000000 % 2y 1 5 x RE
Additonzl capilal = R45 0G0 000
Tolal additional cost = 8405 000 000

200 200 ~ R405 §0C OC0 = R30G5 200 000

e will not b2 penalbsed if ancther asw :G:ow wor . bord wigth was
ShEr, A% on \W 2% 1 was within mqnmﬂuyi omits iz 3o Y SmoLsing the vdl
dztion s also scceptabla, 25 s using the Squat Pilar ?:ﬁ, aforwh =

o

g reasonable resarves (10 8 20%} 10 sliow “orinter panel piilars is a'so

Tooinis are lo use e appr osﬁ e salely faciors, calou the m itar
K ior rmuolliple seam restrictions. then usa the a orronniate areal extraction
ratios on Em lwo seams to calculate m,m tonnes and crofis
Poote foand 1 # understood the nfoermalion given wreng, in the sense thal the RS

mm for cogl extractad, fhe candic mﬁm o

ibe given the banafit of the
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Toral adda

Ramaining profit = R70S 200 000 ~ RZ7S 400 000 = Re2D ;
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2. Question 2 Part A

(ai Calculate tensi
sl undoermeath

stress in sandstona with adciticns! ioad frem suspanded
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Sardsione tersiie strerngth = § Mpa, (hus beam sirang 2nouQh and weak
aterial can be sespended.

Lhera g raundad 10 also acceptable

D.
= 148019 813017 - 008 810

of cacuiated inen s = 1.61m. -2 ma

e length of anchor using spacing from (o)

2 i spacing was incorraslly caiculated na penaity for part (¢
formula appiied carrectly)

L0ag on bolt = ogt, 57 = 8 B1¥2480x Tx1 55 ~42ul
Slress in bolt = Load/Cross sectiona! arss = 220x7
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s uitanng
= Cpan ension cracks

+  Shapz of «oof (&l (elipseidal or not)

ON§ maore of lBes ine un i . almest centaim Inal Horizorial stress is a
ziner dus o high magnitude of stress or y of roaf matanal.
stcomponent wilt be sl right angels (o ng of gutlers and long axs of roof falls,
i oren lension cracks

3. Question 3

fas =t 'he netio dsolacements:

«  Srin + Convergerce meter = fiocr heave or sag
+  Skin = Anchor &
= A - =opening telween 4 and 8

e . '

¢ B L= opaning between B and ©
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* Jo,%Ba?u %Q_n\ ? :L unte no mm displacament has mr\%
theroof, as it can be assumed that Anchor A is stable (it
i ow mmnam,o:m layer)
* arzatest cpening 12 sean betweaean :_J}o:u and C, ndicating
§ a gap of 68 mm between them, 6. at a position
mawh Umgrmj G2mand 0.4 mimo M.:m roof

. . has hfted by ¢ nm?%ﬂm“m;\ 10 mm

* s a small gap of 10 mm batwesn a-chors A and B
Tm n_m..sw 1as staoilised, as ever since day 28 *hers has been ro i rther

cant displacament

rate of displzcement bebween A and B nct yat irdicating

I point of instability between A and B could stll ba reached if the centinuirg
displacement excaeds the maximum band, ing that the roof layer can tolerats.

Ther displacemant betweer 8 and C continues 1o accelerale, strongly
ndieating that a fai will occur soon,




4, Quastion 4
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One year later
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Lo decades lafer

urng the active subsidence phase. cracks form on surface by the opaning of
pre-existing oin's

VWithin a year, the oracks diszppear, Faving been
ard water

The crack in tha reck remains opan

i through wind

A5 bme gogs oy, soilis eradad into the open crack in the rosk by water
fiowing through the sod

s forms a cavity in the 501 gver the crack

to braak through o (he surface

‘s are most likely to form at positions where cracks wers prasani
during the active subsidenca phase and where tha rock eracks are most liicaly
foreman open, Le pradominartly arcund the edges of the pansis {or iniact
in stocoping).




5. Question §

TRUE FALSE

SIOWALLT Courses. .




