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1.a)
Explain: i) Percentage air voids ii) Dry density and derive relation.                         

b)
In a three phase soil system, derive the relation ship between the degree of saturation Sr, mass unit weight (, water content w, specific weight of soil grains G and unit weight of water (w 

2.a)
Define uniformity co-efficient and co-efficient of curvature.

       

   b)
With a neat schematic graph explain the different states of soils at different water content.
  

3.a)
Define Darcy’s law.







 

b)
If K1, K2, K3 are the permeabilities of layers h1, h2, h3 thick, derive the formulae to find equivalent permeability in the horizontal and vertical directions.


4.a)
Explain total stress, neutral stress and effective stress in saturated soil mass. 

   b)
Explain the method of drawing the phreatic line for an ear then dam. 

5.a)
What do you mean by contact pressure? Draw the contact pressure distribution diagrams for flexible and rigid footings on sand and clay soils. 

b)
A circular area of 7.5 meters in diameter on the ground surface carries a            uniformly distributed load 3KN/m². Find the intensity of vertical pressure            below the center of the loaded area at a depth of 6 meters below the ground            surface. Use Boussinesq’s analysis.

6.a)
Briefly explain the factors affecting compaction.                                               

b)
A laboratory compaction test on soil having specific gravity 2.68 gave a maximum. Dry density of 1.82 g/cm³ and a water content of 17 %. Determine the degree of saturation, air content and percentage air voids at the maximum dry density. What would be the theoretical maximum dry density corresponding to zero air voids at the optimum moisture content?                                                                                 

7.a)
The water table in a lake has been lowered by 20m below the bed, will this            
cause a settlement of a clay layer 5m thick, lying 25m below bed level? Explain.            

   b)
An oedometer test is performed on a 2cm thick clay sample. After 5 minutes,           
50% consolidation is reached. After how long a time would the same degree           
of consolidation be achieved in the field where the clay layer is 3.7m thick?           
Assume the sample and the clay layer have the same drainage boundary           
Conditions (double drainage).

8.a)
Explain with a simple sketch how vane shear test is conducted in the laboratory.


b)
A laboratory vane shear test was conducted on a soft saturated clayey sample.  The diameter and height of the vane are 10 mm and 15 mm respectively.  Find the shear strength of the sample if it failed under a torque of 80 N.mm was applied.  Derive the equation used, if any.  
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1.a)
Soil A has kaolonite mineral as its major constituent. Soil B has montmorrilonite as its major constituent which soil is likely to have higher liquid limit. Which soil is likely to shrink more?



                                  

   b)
Explain the significance and development of electrical double layer around a clay particle.

2.
What is a cone penetrometer? What is its use? Explain with a neat sketch.

3.a)
Explain the Double Packer method  for determining permeability of field soils. 

b)
Explain the method of determining the co-efficient of permeability of soil from a field pumping out test.

4.a)
Enumerate the different methods to draw the flow nets.


 

b)
What is critical hydraulic gradient and what is its importance?  Derive the        expression.










5.a)
Derive an expression for the vertical stress at a point due to line load. Give             examples of line load.








   b)
A concentrated load of 100KN is applied at the ground surface. Compute the vertical pressure (i) At a depth of 4m below the load
 (ii) At a distance of 3m at the same depth use Boussinesq’s equation.






6.a)
Differentiate between (i) Standard Proctor Test and (ii) Modified Proctor Test. 

Draw an ideal ‘compaction curve’ and discuss the effect of moisture on the dry  density.                                                                                                               

b) The following are results of standard compaction test performed on a sample of soil:

Water content, %              5                10                14                  20                 25

           Bulk density, g/cm³         1.77             1.98             2.1              2.18             2.16

Plot the water content- dry density curve and obtain the optimum water content and maximum dry density. Calculate the water content necessary to completely saturate the sample at its maximum dry density assuming no change in the volume.         

7.a)
Define: (i) compression index     
     (ii) coefficient of volume decrease



(iii) coefficient of consolidation  (iv) percent consolidation            

b)
In an oedometer test, a clay specimen initially 25 mm thick attains 90%       consolidation in 10 minutes. In the field, the clay stratum from which the specimen was obtained has a thickness of 6 m and is sandwitched between two sand layers. A structure constructed on this clay experienced an ultimate settlement of 200 mm. Estimate the settlement at the end of 100 days after costruction.

8.a)
A purely cohesive soil sample of cohesion 25 kPa is subjected to a cell pressure of 100 kPa in a triaxial test.  Will the sample fail?  Why?

 

b)
Keeping the minor principal stress constant as 200 kPa, the major principal stress on a cylindrical soil sample was increased till the failure occurred.  If the cohesion and angle of internal friction of the soil were 250 kPa and 200 respectively, calculate       (i) maximum axial stress at failure  (ii) shear and normal stress along the failure plane  (iii) the angle of inclination of the failure plane.
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1.a)
How clay minerals are formed? Indicate their structure and properties.         

   b)
Explain the significance of Relative Density and Thixotropy.

  

2.
Sketch the grain size distribution curve for uniformly graded, well graded and gap graded soils and discuss their characteristics.







     

 3.a)
Explain what is meant by capillary pressure and how it develops in a soil             mass?  What is its effect on the soil.







   b)
Derive the expression for co-efficient of permeability using constant head method.







            

4.a)
Explain how to control piping using graded filter based on size of particles.  

   b)
Explain the construction of phreatic line.






5.a)
Rectangular area 3 m X lm is uniformly loaded with a load intensity of 10KN/Sqm at the ground surface. Calculate the vertical pressure at a point 4 m below one of its corners and at a point 4 m below the centroid.

      

   b)
What is an influence diagram? What is its use in practice?


6.a)
What is the effect of compaction on engineering properties of soils?                

b)
A soil in the borrow pit is at a dry density of 1.7 Mg/ m³ with water content of 12%. If a soil mass of 2000 cubic metre volume is excavated from it and compacted in an embankment with a porosity of 0.32, calculate the volume of the embankment, which can be constructed out of this material. Assume         G = 2.70.                                       

7.a)
Bring out the points of difference between compectives and consolidations.

b)
A normally consolidated clay layer of 10 m thickness has a unit weight of 20 kN/m³ and specific gravity 2.72. The liquid limit of the clay is 58%. A structure constructed on this clay increase the overburden by 10%. Estimate the ultimate consolidation settlement. There is no secondary compression.
8.a)
Explain the difference in the methods of running undrained, consolidated undrained and drained tests in a triaxial set up.





   b)
A cylindrical soil specimen of saturated clay, 38 mm in diameter and 80 mm in height 

was tested in an unconfined compression testing machine.  Find the unconfined compressive strength, if the specimen failed under an axial load of 200 N when the axial deformation was 8 mm.  Also compute the value of apparent cohesion and angle of internal friction of the soil if the angle made by the failure plane with the horizontal was recorded as 500.
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1.a)
Define soil texture and Soil structure. What are the various terms used to describe the above properties of the soil?
          
                                     

b)
A soil has a bulk density of 2g/cc (20 kN/m3) and water content of 15%. Calculate the water content if the soil partially dries to a density of 1.94 g/cc (19.4 kN/m3) and the void ratio remains unchanged.

2.
Briefly discuss the salient features based on which BIS classification of soils is done.                                                                    
3.
Explain with a neat sketch how you will determine the co-efficient of permeability of a clay sample in the laboratory.

4.a)
Show that with rise in water table in soil, effective stress decreases.

  

b)
Show that the effective stress is independent of water table fluctuations        above ground level.







  

5.
Briefly explain the following terms with respect to stresses in soil.


a) Contact pressure

b) Netwmark’s chart.


c) Boussinesq’s

d) Westergaard’s analysis.

6.a)
What are the types of rollers used for compacting different types of soils in the field?

   b)
A field density was conducted by core cutter method. The observation data is:

Mass of empty core cutter                   = 2280 g

Mass of soil + core cutter                    = 4950 g

Mass of sample for moisture determination = 54 g

Mass of oven dry sample                    = 50 g

Specific gravity of soil grains             = 2.7

Internal dimensions of core cutter:  9.10 cm dia. x  17.8 cm height

Determine:  (i) dry density,  (ii) void ratio,  (iii) degree of saturation.

7.a)
Obtain the differential equation defining the one-dimensional consolidation as given by Terzaghi.                                                                                                        

b)
In a consolidation test, the following results have been obtained. When the load Was changed from 50 kN/m² to 100 kN/m², the void ratio changed from 0.70 to 0.65. Determine the coefficient of volume decrease, and the compression index.

8.a)
Explain how total shear strength parameters and effective shear strength parameters are obtained from the results of consolidated undrained test.




b)
A soil specimen having a cohesion of 86 kPa and angle of internal friction of 300 is tested in a triaxial apparatus.  Estimate (I) the deviator stress at which the sample will fail when the cell pressure is 60 kPa  (ii) the cell pressure if the soil sample fails at a major principal stress of 900 kPa.
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