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1. a)
Explain clearly ‘General shear failure’ and ‘Local shear failure’ and indicate the field situations under which each type of failure occurs.

b)
Differentiate between (i) Shallow foundation and deep foundation, (ii) Gross and net bearing capacity, (iii) Safe bearing capacity and soil pressure. 

2. a)
What are the different methods by which bearing capacity at a place is determined? Briefly describe the methods.


                             

b)
Discuss the limitations of SPT. Explain the various corrections that are required to be applied to the observed value of N.

3. a)
What are the considerations for the selection of any type of foundation in buildings?








       

   b)
How foundations are classified? Explain with the help of sketches.                    
4. a)
State the permissible settlements as per B.I.S. Code.



       

 b)
What is load test? Discuss how will you estimate the settlement of a footing on sand using the results of a plate load test?


5.
A pile group consisting of 9 piles is arranged in 3 rows with 3 piles in each row. Diameter of each pile is 40 cm and spacing is 1.2m. length of pile is 10m. the piles are driven completely in clayey soil having unconfined compressive strength of 100kN/m2. The piles are designed as frictional. Determine the capacity of pile group. Take α =0.7.

6. a)
How do you estimate the earth pressure in cohesive soils?. Derive an expression for the Rankine’s active earth pressure.

    b)
Determine the active and passive earth pressure, given the following data: Height of retaining wall is 10m, (=250, (d =17 kN/m3. Ground water table is at the top of the retaining wall. 

7. a)
Classify the types of failures of a slope.
    b)
Give step by step procedure of friction circle method. 

8. a)
What are the requirements for the horizontal cross-section of the well foundation? Sketch some of the commonly used shapes.

    b)
Enumerate advantages and disadvantages of pneumatic caissons.
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1. a)
How to find out the bearing capacity of foundation from Rankine’s analysis and write its limitations?




                                           

   b)
Discuss various factors, which affect the bearing capacity of soils.  
                 

   c) 
What are the assumptions made in Terzaghi’s analysis of bearing capacity of a continuous footing?


2. a)
Describe the procedure of determining the safe bearing capacity based on the standard penetration test.


    

                               

b)
A 1.8 m square column is founded at a depth of 1.8 m in sand, for which the corrected N- value is 24. The water table is at a depth of 2.7 m. Determine the net allowable bearing pressure for a permissible settlement of 40mm and a factor of safety of 3 against shear failure.

3. a)
Where do you provide a combined footing? Discuss the procedure for the design of combined footings.







    b)
Explain the procedure for the design of a strip footing and spread footing.        
4. a)
Write clearly on design considerations of shallow foundations

       

b)
A 30 cm square plate settles by 1.5 cm in a plate load test on a cohesionless soil when the intensity of loading is 200 kN/m2. What will be the settlement of a prototype shallow footing 1 m square under the same intensity of loading?

5. a)
What are the limitations of the dynamic pile formulae.

b)
A single acting steam hammer weighing 13.0kN and falling through a height of    1 m, drive a pile. The average penetration of the last few blows is 2.0 cm. Using Engineering News Formula, determine the allowable load on the pile.

6.
Determine the intensities of active and passive earth pressure at depth 8 meters in dry cohesion less sand with (=300 and unit weigh  18 kN/m3. What will be the above pressure if the water level rises to the ground level? Take saturated unit weight as 21 kN/m3.
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7. a)
Derive an expression for the factor of safely of infinite slope in dry cohesionless soils.

    b)
A slope is to be constructed in a soil for which c1=0 and (1 = 360. It is assumed that the water level may occasionally reach the surface of a slope, with seepage taking place parallel to the slope. Determine the maximum slope angle for a factor of safely of 1.5, assuming a potential failure surface parallel to the slope. What would be the factor of safety of the slope, constructed at this angle, if the water table should be well below the surface? The saturated unit weight of the soil is 19kN/m3.  
8. 
What are pneumatic caissions? With a neat sketch explain different components of a pneumatic caisson. How they are sunk? What are the safety measures to be taken while sinking them?
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1.
Explain Terzaghi’s bearing capacity theory for a shallow foundation. State the   assumptions involved. Explain how the bearing capacity equation is modified for (i) Local shear failure and (ii) Finite plan dimensions.                                       

2. a)
How is a standard penetration test conducted? What are specifications of the test? What corrections are needed to be applied to the standard penetration resistance? 

    b)
What are the limitations of plate load test and discuss.

3. a)
Explain procedure for proportioning a combined trapezoidal footing. Under what circumstances is such a footing preferred.




       

   b)
How foundations are classified? Explain with the help of sketches.

4. 
Discuss the various factors that affect the bearing capacity of a shallow footing. Write brief critical note on settlement of foundations. How do you ascertain whether a foundation soil is likely to fail in local shear or in general shear failure?

5.
A group of 16 piles arranged in square pattern are driven into a clay deposit whose properties are φ =0, Cu =72 kN/m2 and α=0.65. the piles are 500mm in diameter, 8m long and spaced at 1.2m center to center. Calculate the capacity of the group neglecting end bearing.

6. a)
Explain what is meant by passive earth pressure? 

b)
A 6.5m high vertical retaining wall supports a back fill with horizontal upper surface. The top 2.5m of the fill is clay with unit weight 18 kN/m3, cohesion 10kN/m2 and angle of internal friction 180. The bottom 4m of the fill is sand with unit weight 20 kN/m3 and angle of internal friction 240. Determine the total active earth pressure per meter length of the wall and its point of application after neglecting negative pressure.

7. a)
Explain the Swedish method of slices to analyse the stability? Derive an expression for the factor of safety.

b)
A long natural slope in an over consolidated Clay (C1 = 10 kN/m2,  (=250, (sat= 20 kN/m3) is inclined at 100 to the horizontal. The water table is at the surface and the seepage is parallel to the slope. If a plane slip had developed at a depth of 5m below the surface, determine the factor of safety. Take (w= 10 kN/m3.

8. a)
What are the forces acting on a well foundation?

    b)
Enumerate advantage and disadvantages floating caissons.
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1. a)
Define the terms:(i) ultimate bearing capacity (ii) net safe bearing capacity         (iii) net safe bearing pressure (iv) net ultimate bearing capacity.                                

 b)
Define: (i) Local shear failure and (ii) General shear failure. Illustrate with sketches.









    c)
A square footing rests on a pure clay with unconfined compressive strength of 270kN/ m2 at a depth of 1.8m. Determine the size of the footing if it has to transmit a load of 720kN. Assume the bulk unit weight of soil as 18kN/m3 and factor of safety as 3.0.


2. a)
Discuss the various methods of determination of allowable soil pressure. What are their limitations?







b)
Two load tests were performed at a site- one with a 50 cm square plate and the other with a 75 cm square plate. For a settlement of 15 mm, the loads were recorded as 50 kN and 90 kN, respectively in the two tests. Determine the allowable bearing pressure of the sand and the load which a square footing, 1.5 m size, can carry with the settlement not exceeding 25 mm.


3. a)
A square footing 3 m × 3 m rests on the top of a 10 m thick saturated clay. The contact pressure at the bottom of the footing is 1000 kPa. The undrained values of Young’s modulus and Poissons ratio are 25 MPa and 0.45 respectively. Compute the immediate settlement assuming the clay to be of infinite thickness and assuming flexible flexible loading conditions at the centre of the footing. Influence factor is 0.85.








  b)
Design a rectangular combined footing to support two adjacent columns           (size 40 cm × 40 cm) at a distance of 5 m and carrying loads of 4 MN and 5 MN. The allowable soil pressure is 400 kN/m2.



4.
A column footing of size 4 m × 4 m is transmitting 3000 kN of load to soil under it. The underlying soil is soft clay extending to a depth of 25 m beyond which there is hard impervious clay. The soft clay is having L.L. = 53%, e = 1.8 and unit weight of 18 kN/m3. If the footing extends up to a depth of 2.5 m below ground surface calculate the total settlement expected due to soft clay layer. Water table may be taken at the base of the footing.  

5.
Explain Indian standard method of conducting a pile load test with a neat sketch. How do you estimate safe load carrying capacity from the results of pile load test.
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6. a)
Differentiate between Rankine’s and coulomb’s theories of lateral earth pressures.

b)
A retaining wall with soft saturated clay back fill is 6m high. The unit weight of clay is 16 kN/m3 and unit cohesion is 17 kN/m2. Determine 

(i) Maximum depth of tensile cracks.

(ii) Total active earth pressure before cracks occur and

(iii)
Total active earth pressure after the cracks.

7. a)
Derive an expression for the factor of safety of infinite slope in submerged cohesionless soils.

    b)
Calculate the safe height for an embankment rising 700 to the horizontal and to be made with a clayey soil having unit weight of 20 kN/m3, ( = 150 and a cohesion of 20 kN/m2. Factor of safety may be taken as 2.5. Value of stability number N, corresponding to slope angle ( = 700 and ( = 150 is 0.14.

8.
Sketch an open well foundation and show the various components. Explain the functions of various components.
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