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1.a)
Define the terms percentage air void, air content, dry density and submerged density?   

   b) 
Explain thixotropy and sensitivity in case of fine grained soils. Explain their 
practical significance.        

2.a)
Define (i) flow index (ii)Toughness index iii)liquidity index iv)Plasticity index . 
   b)
The overn dry weight of clay is 11.26 g ( 0.12N). Volume was determined by displacement of mercury and the weight of displaced mercury is 79.29 g ( 0.79N).   Find shrinkage limit of clay if G = 2.60.                                                               
3.a)  
What is Darcy's law?  Under what conditions it is valid.


 

b)
A soil strata consist of 3 layers of thickness 1m, 1.5m and 2.0m having the co-efficient of permeability of 2 x 10-3 cm/s, 1.5 x 10-3 cm/s and 3.0 x 10-3 cm/s respectively.  Estimate the average co-efficient of permeability in the direction.

(i)  Parallel to the flow

(ii)
normal to the flow
4.a)
Briefly explain the uses of flow net.




b)
Derive an expression for seepage force per unit volume of soil interms of the hydraulic gradient and unit weight of water.
5.a)
Bring out the points of difference between Boussinesq  and Westergaard’s analysis










b)
The uniform intensity of loading at the foundation level of a building is 8m in width and very great extent in length, with the intensity of loading of 120 kN/m2. Using Boussinesq analysis, compute analytically the vertical pressure under the center line of footing at a depth of 10m.


6.a)    
Explain the difference between compaction and consolidation.                       

b)    Proctor compaction test was conducted on a soil sample, and the following       

      
observations were made: 

     
Water content, %             7.7       11.5      14.6        17.5      19.5      21.2

         
Weight of wet soil, kg     1.7         1.89      2.03        1.99      1.96      1.92

If the volume of the mould used was 950c.c and the specific gravity of soil was 2.65, Make necessary calculations and draw (i) compaction curve and   (ii) 80% saturation line.                                            
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7.a) 
State the assumptions made in Terzaghi’s theory of one-dimensional consolidation. Explain limitations, if any.                                                                                 

   b) 
A laboratory sample of clay 2cm thick took 15 minutes to attain 60 percent 

consolidation under double drainage condition. What time will be required to attain the same degree of consolidation for a clay layer of 3m which under the foundation a building for a similar loading drainage condition? What is the value of coefficient of consolidation?                                                                                               

8.a)  
Explain with a simple sketch, how direct shear test is conducted and how interpretation of results is done.






   b)
A cylinder of soil fails under an axial vertical stress of 160 kPa when it is laterally unconfined.Calculate the cohesion and angle of internal friction of the soil if the failure plane makes an angle of

(i) 450 with the vertical (ii) 400 with the vertical.  Draw the Mohr's circle and strength envelope (not to scale) for both the cases.
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1.a)
A partially saturated soil has a bulk density of 15.6 kN/cu.m and a water content of 20 %. If the specific gravity of solids is 2.6 and unit weight of water is 10kN/cu.m, Calculate the degree of saturation, void ratio and water content at full saturation.


     

   b)
Derive an expression to calculate drydensity of soil knowing wet density and moisture content.

2.a)
On sieve analysis it has been found that the soil contains 55% material passing 75 micron sieve. The liquid limit and plastic limit of soil are 40% and 15% respectively. Findout the group index of soil and hence comment on the suitability of soil as subgrade material.







   b)
A wet weight of soil sample having a volume of 44.8 X 103 mm3 is 85 g (0.85N). After overn drying the weight reduces to 76 g ( 0.76N). Find out degree of saturation if G=2.72. What would be the water content at full saturation.    

3.
A 3-layered soil system has the top soil which is thrice the thickness and twice the permeability of the bottom layer.  The middle layer is  twice  the thickness and thrice the permeability of the bottom one.  Find the overall average permeability of the whole system.
4.a)
Write short notes on flow nets.





 
   b)
Derive an expression for quick sand condition in soils.
5.a) 
Derive Westergaard’s Stress formula for point loads.

b) A rectangular raft of size 30 x 12m founded on ground surface is subjected to a    uniform pressure of 150 kPa. Assume the center of the area is the origin of co-ordinates (0,0) and the corners have co-ordinates (6,15). Calculate stresses at a depth of 20m by the methods 

i. Boussinesq, and 

ii. Westergaard at the co-ordinates of (0,0), (0,15), (6,0) (6,15) and (10,25). Also determine the ratios of the stresses as obtained by the two methods.
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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) 
Explain the process of consolidation with a mechanistic model.                       

b)
A bed of sand 12 m thick is underlain by a compressible stratum of normally loaded Clay, 6 m thick. The water table is at a depth of 5 m below the ground level. The bulk densities of sand above and below the water table are 17.5 kN/m³ and 20.5 kN/m³ Respectively. The clay has a natural water content of 40% and LL of 45%.  G= 2.75. Estimate the probable final settlement if the average increment in pressure due to footing is 100 kN/m².                                                                                                   

8.a)  
Explain with a simple sketch, how triaxial compression test is conducted on a soil sample.

b)
In an undrained triaxial test on a sample of saturated clay the cell pressure is maintained at 100 kPa.  The unconfined compressive strength of the clay is      300 kPa.  At what vertical stress in addition to cell pressure, should the sample fail?
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1.a)
A soil sample has a bulk unit weight of 21kN/cu.m and the degree of saturation is 80 %. Determine the void ratio and water content if the specific gravity of solids is 2.65.
       

   b)
Describe the method of obtaining field density of core cutter method.

2.a)
Define liquid limit, plastic limit, shrinkage limit and plasticity index.

     

   b)
Describe the method of drawing a grain size distribution curve for sand.

3.
A falling head permeability test was carried out on a 15 cm long sample of silty clay.  The diameter of the sample and the stand pipe were 9.8 cm and 0.75 cm respectively.  The water level in the stand pipe was observed to fall from 80 cm to 50 cm in 15 minutes.  Determine the co-efficient of permeability of the soil in m/day and height of water level in the stand pipe after another 15 minutes
4.a)
Derive the Laplace equation for two dimensional flow.


b)
The surface of saturated clay deposit is located permanently below the body of water.  The average natural water content of clay is 50% and specific gravity of soil solids is 2.72.  Calculate the inter granular pressure at a depth of 8 m below the surface of clay layer. 

5.a) 
Derive the expression for vertical stress beneath embankments by the method of 
superposition.
b)
Three footings are placed at locations forming an equilateral triangle of 4m sides. Each of the footing carry vertical loads of 500 kN. Estimate the vertical pressures by means of Boussinesq equation at a depth of 3m at the following locations :

(i)   Vertically below the centers of footings. (ii)  Below the centers of adjacent footing. (iii)  Below the center of the triangle.
6.a)  
What are the tests performed in the field for controlling quality of compaction? 

b)    A field compacted sample of sandy loam was found to have a wet density of 

2.176 Mg/ m³ at a water content of 10%. The maximum dry density of the soil obtained in a standard proctor test was 2.0 Mg/m³ . Assume G= 2.65 and compute

      
dry density, degree of saturation, porosity and percent compaction of the field

      
sample.       
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7.a)  
Explain why there is a significant time lag in the settlement of clay soils but not of

           
sandy soils.                                                                                             

b)    If a representative clay specimen 20 mm thick, under double drainage, took

21 minutes for primary compression, estimate the time required for 50% primary

compression of a field layer 2 m thick, bounded by impervious boundary at the

bottom and sand at the top.                                                                               
8.a)  
Explain Mohr-coulomb failure theory and incipient failure condition with the help of Mohr's circle and strength envelope.







b)
A sample of sand was subjected to consolidated drained triaxial test under a cell pressure of 100 kPa. When an additional vertical load of 220 N was applied, the sample failed.  Find the strength of sand if the total quantity of water collected in the burette was 9 cm3.  The initial length and diameter of the sample were 80 mm and 38 mm respectively.  A change in length of 5 mm was observed in the sample at failure.
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1.a)
The following data were obtained from a sand replacement test out in a field.

Mass of moist soil excavated


= 1.51 kg.

Mass of cup + moist soil


= 31.2 g

Mass of cup + oven dry sample

= 28.17  ( 10-3 kg

Mass of cup




= 9.028  ( 10-3 kg

Mass of jar + dry sand



= 5.316 kg

Mass of jar + dry sand 

after filling excavated hole


= 4.182 kg

Density of dry sand



=1590 kg/cu.m 

Determine the dry unit weight of excavated soil.





   b)
Compare the advantages and limitation of sand replacement method when compared to core cutter method of determining the field density.
2.a)
Give the difference between silt and clay fractions.




       

   b) 
Give the plasticity chart for fine grained soil and explain about its features.

     

3.
A falling head permeability test is to be performed on a soil sample whose permeability is estimated to be about 3 x 10-5 cm/sec.  What diameter of the stand pipe should be used if the head is to drop from 27.5 cm to 20.0 cm in 5 minutes and if the cross-section area and length of the sample are respectively 15 cm2 and 8.5 cm.  How much time will it take for the head to drop from 37.5 cm to 30.0 cm.

4.a)
Why are quick sand condition more common in sands (a) in clays or (b) in gravels?








b)    What is the significance of “exit gradient” in seepage problems?

c)
A vertical sheet pile penetrates 8 m into an uniform sand stratum, 15 m thick, overlying an impervious layer.  It retains water for 6 m above G.L.  Draw the flow net and determine the seepage under the pile.  Take K = 4 x 10-2 m/sec.

5.a) 
Write the equation of vertical stress for Asymmetrical trapezoidal loading.
b)
A reinforced concrete water tank of size 8m x 8m and resting on ground surface, carries a uniformly distributed load of 250 kN/m2. Estimate the maximum vertical pressures at depths of 12m and 24m by point load approximation.
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6.a)  
Write a brief note on ‘Proctor’s Needle’.                                                   

b) Derive an expression for ‘zero- air –void line‘ and draw the line for a specific   gravity of 2.65.                                                                                                       

c)   Draw typical compaction curves for:

  (i) Well graded gravel with sand,    (ii ) Sandy clay,   and  (iv) Silty clay        

7.a)  
Sketch typical results of consolidation test data to a suitable plot relating void ratio and consolidation pressure in each case. Show how preconsolidation can be 

            estimated.                                                                                 

   b)   
In a clay stratum below the water table, the pore pressure is 36 kN/m² at a depth   of  3 m. Is the clay fully consolidated under the existing pressure?  

8.a) 
Draw the typical Mohr's circle and strength envelope corresponding to unconfined 
compression test and derive the relation between unconfined compressive strength and cohesion.  Also, Indicate the failure plane.





b)
Two identical specimens of a soil were tested in a triaxial apparatus.  First specimen failed at a deviator stress of 770 kPa when the cell pressure was 200 kPa, while the second specimen failed at a deviator stress of 1370 kPa when cell pressure of 400 kPa was applied.  Determine the shear strength parameters.  Also, find the deviator stress at failure when cell pressure was 600 kPa.
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