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INSTRUCTIONS
1. CLOSED BOOK EXAMINATION
2. READ QUESTIONS CAREFULLY
3. ANSWER FIVE (5) QUESTIONS ONLY
4. START EACH QUESTION ON A SEPARATE PAGE
5. THE USE OF SKETCHES AND ILLUSTRATIONS WILL RECEIVE APPROPRIATE CREDIT








1. (a) Given a confining pressure of 20 Mpa, find the value of 1 that is capable of causing failure in a rock if n = 100 Mpa, given that the angle () between 1 and the fracture is 30.  Find the cohesion constant C and the shear stress ( ) at the point of failure.  What is the co-efficient of friction in the rock ()?	 				(15 Marks)
(b) [bookmark: _GoBack]What is the effect of increasing confining pressure on rock strength if a rock is undergoing  plastic deformation?  How would the rock behave if fluid pressure was increased? 									(5 Marks)

2. (i) Discuss the main differences between heterogeneous and homogeneous strain, using appropriate diagrams.								 (10 Marks)
(ii) Using the concepts of lithostatic (Pl) and confining pressure, discuss why some granites will possess two textures in one rock body, one porphyritic, generally at the top of the pluton and another aphanitic, generally below the porphyritic zone. (10 Marks)

3. A final year student carried a series of experiments on the Karibib Marble and found the following results
	Experiment number
	1
	2
	3
	 4
	 5
	6
	7

	Differential Stress
	300 Mpa
	350
	200
	150
	100
	50
	35

	Strain (%)
	6
	6.5
	4.5
	3
	2
	1
	0.8


(i) Draw a strain-stress curve and 						(5 Marks)
(ii) discuss the types of deformation the rock is undergoing. 		 (10 Marks)
(iii) If loading were to be done under fluid pressures of 45MPa, show a second curve that would depict the behaviour of the Karibib marble and label it clearly.  	(5 Marks)

4. Dislocation creep is a deformation mechanism;  discuss the conditions in the crust under which it occurs; the textures of which it is characteristic and the prevailing temperatures and confining pressures. 							(20 Marks)

5. Discuss the formation and development of slaty cleavage in rocks 		(20 Marks)
6. How can you estimate the orientation of the principal stresses in a paleo-stress field by use of displacement data (dip direction and dip angle of fault, direction and plunge of the slickenside lineation and direction of transport).				 (20 Marks)
End of exam
