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Instructions:  (i) Attempt any four questions. Attempt at least one question from group A and B. 

(ii) Question No. 1 is compulsory. 

(iii) All questions carry equal marks. 

 

  

1. Chose the correct option of the following  

(a) For triaxial test which of the following statement is true 

i. Stress act from only two direction  

ii. Ϭ1 = Ϭ3≠ Ϭ2 

iii. Ϭ1 ≠Ϭ3 = Ϭ2 

iv. Ϭ1 = Ϭ3 = Ϭ2 

 

(b) In which of the following shear strength test volume change behavior cannot be 

measured 

(i) Triaxial compression test 

(ii) Direct shear test 

(iii) Vane shear test 

(iv) (i) and (ii) both 

(c) According to the ‘Mohs Scale’ hardness of chalk is considered as 

(i) 10 

(ii) 9 

(iii) 2 

(iv) 1 

 

(d) As per geological classification sandstone is considered as 

(i) Hard Rock 

(ii) Metamorphic rock 

(iii) Igneous Rock 

(iv) Sedimentary rock 

(e) Unconfined shear strength can be written as 

(i) Equal to cohesion 

(ii) Equal to unconfined  compressive strength 

(iii) Twice of cohesion of soil 

(iv) None of these 

 

Group A 



 

2. Explain the friction circle method used for stability analysis of slope. 

3. A 3m high retaining wall is supporting a saturated sand (saturated due to capillary action) 

of bulk density 18 kN/m
3
 and angle of shear resistance 30

o
. What will the change in 

magnitude of active earth pressure at the base due to rise in ground water table from the 

base of the footing to the ground surface? 

4. Write short notes on direct shear test. Also plot the stress strain behavior of the dense and 

loose soil. Also draw the variation of the tangent modulus with strain for both type of 

soil. 

Group B 

5. What do you mean by rock and minerals? Explain the classification of the rock on the 

basis of geological origin. 

6. Explain the method to find out the uniaxial stress-strain behavior of rock. Fig. Q6 shows 

uniaxial stress-strain behavior of different rocks. Give your specific 

comments/observation on the stress-strain behavior shown. 

7. Write short notes on the application of rock mechanics in civil engineering construction. 

 

Figure Q6 

 

 

 

 



Solution 

Question 1. 

a. iii 

b. iv 

c. iv 

d. iv 

e. i 

Question 2. 

 

2.  



Question 3.  

 

 

Question 4.  

 



Question 5. 

The term ‘Rock’ is broad term used for variety of the materials. In geology rock is defined as 

natural occurring material, which is essential part of earth crust, having distinct mineral 

properties. From engineering point of view rock is firm and coherent substance composed of 

crystalline and non-crystalline grains cemented together. Properties of the rock depend upon the 

different constituent minerals and on the formation process of the rocks.  

Minerals are basically inorganic materials, which have specific structure and chemical 

composition. Calcite, Quartz, Chlorite, Hematite etc. are example of different minerals 

Based upon the geology or origin rock can be classified in three major groups. 

1. Igneous Rock 

2. Sedimentary Rock 

3. Metamorphic Rock 

Based upon the formation process first category of rock is igneous rock, which forms by the 

solidification of the molten ‘magma or lava’ (Fluid having constituents silicates, water vapour 

and volatiles). It is also known as ‘Magmatic rock’. Granite, Basalt etc. are the examples of the 

Igneous rock. 

Decomposition and disintegration of earth crust continuously occurs in nature continuously and 

formation of the sediments takes place. Sedimentary rocks are formed by the accumulation and 

cementation of the sediments. 

Transformation of existing rock occurs continuously in nature due to the physical forces like 

high pressure, high temperature, high stresses etc. and it is known as ‘metamorphism’. Formation 

of metamorphic rocks takes place from igneous rock, sedimentary rock or other metamorphic 

rock through metamorphism. 

 

 

 

 



Question 6. 

 

 

 



 

 

 

 

 



Question 7 

Different application of rock mechanics can be summarized as follows. 

 Construction of  tunnel and underground space 

 Selection of construction site as well as selection of layout of construction  

 Selection of suitable construction materials  

 Analysis of structures like embankment, foundation , slope etc. constructed over rock 

 Selection and planning of of site investigation program 

 Determination of rock properties through  in-situ and laboratory testing 

 Selection of excavation technique and design of blasting operation 

 Designing and construction of support system 

 For petroleum industry design of hydraulic fracturing and bore hole stability 

 Study of excavation characteristics  

 Study of rock deformation under high temperature and pressure 

 For application of geothermal energy 

 For management of nuclear wastes 

 In construction of different structures like; Hydropower project, road construction, etc. 

 Study of geological hazards, landslides, slope stability etc. 

 


