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Fifth Semester
Mining and Mine Surveying

Scheme July 2009

ROCK MECHANICS  AND GROUND CONTROL

Time : Three Hours Maximum Marks : 100

Note : i) Attempt total six questions. Question No. 1 (Objective type)
is compulsory. From the remaining questions attempt any five.

Hw$b N>…N>…N>…N>…N>… àíZ hb H$s{OE & àíZ H«$‘m§H$ 1 (dñVw{Zð> àH$ma H$m)
A{Zdm¶© h¡ & eof àíZm| ‘| go {H$Ýht nm±Mnm±Mnm±Mnm±Mnm±M H$mo hb H$s{OE &

ii) In case of any doubt or dispute, the English version question
should be treated as final.

{H$gr ^r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ^mfm Ho$
àíZ H$mo A§{V‘ ‘mZm Om¶oJm &

1. Choose the correct answer. 2 each
ghr CÎma H$m M¶Z H$s{OE&
i) Porosity is the ratio of volume of void and-

(a) Volume of solid
(b) Volume of air
(c) Volume of water
(d) Total volume of sample
gmÝÐUVm AZwnmV h¡, {N>Ðm| H$m Am¶VZ VWm
(A) R>mog H$m Am`VZ
(~) hdm H$m Am`VZ
(g) nmZr H$m Am`VZ
(X) Z_yZo H$m Hw$b Am`VZ

ii) Length to diameter ratio for compressive strength test is kept

X~md gm‘Ï¶© narjU ‘| Z‘yZo H$s bå~mB© VWm ì¶mg H$m AZwnmV hmoVm h¡
(a) 3 : 7 (b) 2 : 10
(c) 2 : 3 (d) 5 : 10
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iii) "Guniting" is a type of-
(a) Loading (b) Support
(c) Method of work (d) Rock failure

"JwZmB©qQ>J' EH$ àH$ma H$s
(A) bmoqS>J h¡ (~) gnmoQ>© h¡
(g) H$m¶©{d{Y h¡ (X) e¡b {e³gV h¡

iv) If  RQD is 60% it indicater quality of strata
(a) Very poor (b) Poor
(c) Feir (d) Good

¶{X Ama.³¶y.S>r. 60% h¡ Vmo ¶h ñQ´>mQ>m H$s ______ Xem H$mo B§{JV H$aVm
h¡&
(A) ~hþV Iam~ (~) Iam~
(g) ’o$¶a (X) AÀN>r

v) If the Poison's ratio of a sample is 0.5 so the Poison's number
will be-

¶{X {H$gr Z‘yZo H$m nmBgZ AZwnmV 0.5 h¡ Vmo CgH$m nmBgZ Z§~a hmoJm
(a) 5 (b) 1/5
(c) 2 (d) 0.5

2. a) A rock specimen had moisture content of 1.34% volume of solid
was found to be 89%. Calculate Degree of saturation of that
sample. 12

EH$ e¡b Z‘yZo H$m Z‘r YmaU 1.34% h¡& R>mog H$m Am¶VZ 89% àmá
hþAm& g§V¥áVm H$s {S>J«r kmV H$a|&

b) Why tensile strength of rocks are determines indirectly? 6

e¡b H$m VZZ gm‘Ï¶© AàË¶j ê$n go ³¶m| kmV {H$¶m OmVm h¡?

3. a) In a Brazilian test diameter of sample was 50 mm and thickness
was 25 mm. If failure occurred at a load of 1964.28 kg. Calculate
its tensile strength. 10

~«Om{b¶Z n[ajU ‘| Z‘yZo H$m ì¶mg 50 {‘‘r. VWm ‘moQ>mB© 25 {‘‘r. Wr&
¶{X Z‘yZm 1964.28  {H$J«m. Ho$ ^ma na Qy>Q> OmVm h¡ Vmo BgH$m VZZ
gm‘Ï¶© kmV H$a|&
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b) Describe any one method of determination of shear strength of  a
rock sample. 8

{H$gr e¡b Z‘yZo Ho$ {e¶a gm‘Ï¶© kmV H$aZo H$s H$mooB© EH$ {d{Y H$s ì¶m»¶m
H$a|&

4. a) What is RQD? How it is calculated? Explain its importance. 6

Ama.³¶y.S>r. {H$go H$hVo h¡? Bgo H¡$go kmV {H$¶m OmVm h¡? BgHo$ ‘hÎd
H$mo ~VmBE&

b) Explain 12

i) Residual  stress ii) Induced stress

iii) Lateral Stress iv) Vertical stress

dU©Z H$a|&

i) aogrSw>Ab ñQ´>og ii) B§ÝS>çwñS> ñQ´>og

iii) boQ>ab ñQ´>og iv) CÜdm©Ya ñQ´>og

5. Write detail note on RMR. Also explain its Importance and use in roof
management of mine. 18

Ama.E‘.Ama. na {dñV¥V boI {bI|& gmW hr BgHo$ ‘hÎd ~VmBE Ed§ ŷ{‘JV
ImZ Ho$ N>V à~§YZ ‘| BgH$m Cn¶moJ ~VmBE&

6. a) Explain creep. Also explain its types and importance. 6
H«$sn H$mo g‘PmBE& gmW hr BgHo$ àH$ma Ed§ ‘hÎd ^r ~VmBE&

b) Explain protodyakonov strength Index test in detail. 12
àmoQ>moS>m¶H$moZmod gm‘Ï¶© B§S>o³g narjU H$mo {dñVma go dU©Z H$a|&

7. a) Explain the factors affecting proneness of coal bumps and also
give some preventives measure 9

H$mob ~ån H$s àdUVm H$mo à^m{dV H$aZo dmbo H$maH$m| H$mo g‘PmBE& gmW
hr BgHo$ {ZdmaU Ho$ Cnm¶ ~VmBE&

b) Explain the factors who play major role in pillar design. Also
explain 'factor of safety' for pillars. 9

{nba H$s {S>OmB©Z ‘| ‘w»¶ ̂ y{‘H$m {Z^mZo dmbo H$maH$m| H$mo g‘PmBE& gmW
hr {nba H$s '’o$³Q>a Am°’$ goâQ>r' H$mo ^r ~VmBE&
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8. a) Explain Anchorage test in roof bolting with its importance. 10

N>V ~mopëQ>¨J H$m EÝH$aoO Q>oñQ> H$mo ‘hÎd Ho$ gmW g‘PmBE&
b) Give note on- 8

i) Withdrawal of supports

ii) Haulage road support

{Q>ßnUr {bI|&

i) gnmoQ>© H$m {ZîH$f©U

ii) hmboO amñVm| H$m gnmoQ>©
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