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1.a)
Indicate step by step the design procedure for a Raft foundation by conventional method.

b) A circular concrete pier of 3m dia carries a gross load of 3500 KN. The supporting soil is a clayey sand having the following properties.  C=5 KN/m2; ( = 30o and (=18.5KN/m3.  Find the depth at which the pier is to be located such that a factor of safety of 3 is assured.  The bearing capacity factors for ( = 30o are Nc=30.1; Nq = 18.4 and Nr = 22.4.

2. a)
Describe a method of separating skin friction and point bearing resistance from the data of cyclic pile load test.

b)   For a square pile group of 16 Nos and the frictional group carrying a load of     3000 KN, estimate the settlement of the group assuming the load to be transferred at 2/3 length of the pile.  Assume that the load is dispersed at an angle of 30o with the vertical.  The uniform clay has a liquid limit of 60% and has an intial void ratio of 1.0.  The unit weight of the clay is 16 KN/m3.

3. a)
In general what is the difference between soil stabilization and Ground Improvement and  Describe in detail a method by which expansive soils can be identified.

b)
A retaining wall 4.5 m high supports a backfill for which c=20 KN/m2 and ( = 30o; ( = 20 KN/m3 with horizontal top flush with the top of the wall.  The backfill carries a surcharge of 20 KN/m2.  If the wall is pushed towards the backfill, compute the total passive pressure on the wall and its point of application.

4. a)
Explain the Friction circle method for finding the factor of safety of a c-( soil

b)  Determine the factor of safety against sliding for an unsupported slope for the trial surface shown in the figure.  Take c= 50 KN/m2 and ( = 0.  The weight of the wedge ABD = 2518 KN and  acts at a horizontal distance of 11m from the vertical AO.
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5. a)
What are Tilts and Shifts in well sinking?  What remedial measures do you suggest to overcome these during sinking?

b) State the IRC recommendations in the design of well steining and plug.

6. a)
What is a floating raft?  How does it differ from conventional raft?  How is the bearing capacity of such floating raft determine
b)  A continuous wall footing 1 m wide rests on sand, the water table is lying at a  great depth.  The corrected N-value for the sand is 10.  Determine the load which the footing can support if the factor of safety against shear failure is 3 and the settlement is not to exceed 40 mm.  The footing is placed at a depth of 0.5 m below ground surface.  The angle of internal friction of the soil is 30o.  For 30othe bearing capacity  factors are Nq = 22.5 and Nr = 19.7

7. a)
What are the different shallow foundations?  State the situations under which each type can be used (Draw neat figures).

b) A pile is driven with a single acting steam hammer of weight 15 KN with a free fall of 900 mm.  The final set i.e., the average of the last three blows is 27.5 mm.  Find the safe load using Engineering News Formula.

8.
Explain the following

a) Water table correction

b) Gross ultimate and gross net bearing capacity 

c) Limitations of Dynamic formulae. 

d) Factors affecting Bearing capacity of soils.
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1. a)
Discuss the procedure for proportioning the footings for equal settlement?

b)  The following data was obtained from a plate load test carried out on a  60 cm     square test plate at a depth of 2 m below the ground surface on a sandy soil which extends up to a large depth.  Determine the settlement of a foundation 3 m x 3 m carrying a load of 110 t and located at a depth of 3 m below  ground surface.


Load test data:

Load intensity kN/m2
50        100      150       200      250     300      350      400

Settlement (mm)
2.0       4.0       7.5      11.0     16.3     23.5      340       45


water table is located at a large depth below the ground surface.

2. a)
Out line the method of determining the safe load on the pile from pile-load test.

b)
 A pile group consisting of nine piles is arranged in a square pattern.  The soil is a uniform deposit of medium clay with an unconfined compressive strength of 100 KN/m2.  The piles are circular in section with each pile 200 mm diameter and 8 m long.  The spacing between the piles is 50 cm.  Determine capacity of the pile group.  Assume an adhesion factor of 0.9.

3. a)
What are the different methods available for ground improvement.  Discuss any one method?

b) A smooth vertical wall of 8 m height retains a back fill with a unit weight of      17.7 KN/m3 and ( = 25o with its horizontal surface in level with the top of the wall.  The water table is at 4 m depth from the top surface.  The surface of the backfill carries uniform surcharge of intensity of 30 KN/m2.  Draw the pressure distribution diagram and determine the magnitude and point of application of the active earth pressure.

4. a)
Derive an expressed for stability Number for an infinite slop, the soil being cohesive in nature.

b)  An Infinite slope is made of clay with the following properties.  Bulk unit weight = 18 KN/m3; submerged unit weight = 9 KN/m3 effective cohesion = 25 KN/m2 and effective angle of shearing resistance = 28o.  If the slope has an inclination of 35o and height of 12 m, determine the stability of the slope when (a) the slop is submerged and (b) there is seepage parallel to the slope.
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5. a)
Draw a neat cross-section of well foundation and show the component parts.  Describe the function of these component parts.

b) Determine the outside diameter of an open caisson to be sunk through 40 m of   sand and water to bed rock if the allowable bearing capacity is 2000 kN/m2.  The caisson receives a load of 50 MN from the superstructure.  The mantle friction is 30 kN/m2.  Test the feasibility of sinking.  Also calculate the thickness of seal.

6. a)
What are the assumptions made in the Terzahi’s bearing capacity theory.  What is the expression for ultimate bearing capacity derived by Terzaghi.

b)  A loading test was conducted with a 300 mm square plate at a depth of 1 m below  the Ground surface in a purely clay deposit.  The water table is located at a depth of 4 m below the ground level.  Failure occurred at a load of 45 KN.  What the safe bearing capacity of 1.5 m wide strip footing at 1.5 m depth in the same soil.  Assume ( = 18 kN/m3 above the water table and factor of safety of 2.5.

7. a)
Analyse an Infinite slope in a granular soil for its factor of safety.

b) An infinitely long slope having an inclination of 26o in an area is underlain by firm cohesive soil (G= 2.72 and e=0.5).  There is a thin weak layer of 6 m below and parallel to the slop surface (c' = 25 KN/m2; (' = 16o).  Compute the factor of safety when the slope is dry.

8.
Explain the following 

a) Estimation of allowable soil pressure from N value

b) Deep and shallow foundation (with examples)

c) Procedure of estimation of settlements of frictional pile group and the assumptions unit

d) Procedure of installation of precast piles.
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1. a) 
Discuss the factors affecting Bearing capacity of soils.

b) Design a strip footing to carry a load of 750 KN/m at a depth of 1.6 m in a c-( soil having a unit weight of 18 KN/m3 and shear strength parameters as c=20 KN/m2 and ( = 25o.  Determine the width of footing using a factor of safety of 3 against shear failure. Use Terzaghi’s equations. Take Nc = 25.1; Nq = 12.7 and Nr = 9.7

2. a)
What are the assumptions on which the dynamic formulae are derived.  Discuss the validity of the Dynamic formulae.

b) A 16-pile group has to be arranged in a square pattern in soft clay with uniform   sparing.  Neglecting bearing action at the tip of the piles, determine the optimum value of the spacing of the piles in terms of the pile diameters assuming a shear mobilistion factor of 0.6.

3. a)
What soils are called as problematic.  Discuss the methods of identifying them.

b) A retaining wall with a smooth vertical back retains a purely cohesive fill with a unit weight of 20 KN/m3. The height of the wall is 12m. The cohesion of soil is 1 N/cm2. What is the total active Rankine thrust per metre length on the wall.  At what depth is the intensity of pressure zero and where does the resultant thrust act?

4. a)
What are the different slope failure in a finite slope?  What is depth factor and what is its value in the different slope failure?

b) Explain step by step the Swedish circle method of analysis for c-( soil to find the factor of safety.

5. a)
How is the Depth of the well foundation decided.  How do you compute the bearing capacity of a well?

b)  What is a Pneumatic caisson?  Explain about its construction.

6. a)
What procedure do you follow to arrive at the bearing capacity factors for a transitional failure between local shear and General shear.

b) A square column foundation is to be designed for a gross allowable total load of 250 KN.  Determine the width of foundation.  Take F.S = 3; unit weight of          soil = 19 KN/m3, Effective angle of internal friction = 35o and effective         cohesion = 5KN/m2 for ( = 30o the bearing capacity factors are Nc=46.12,             Nq = 33.3 and Nr = 48.03.  Depth of foundation = 1.0 below ground surface, use Terzahi’s theory.  Water table is at a great depth.
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7. a)
How do you estimate the capacity of a pile (by static formula) in a soil having both cohesion and friction.

b) In a 16 pile group, the pile dia. is 45 cm and centre to centre spacing of the square group is 1.5 m.  If cohesion of soil=50 KN/m2 and length of pile = 10 m, determine whether the failure would occur with the piles acting individually or as a group.  Neglect bearing action at the tip of the piles.  Take shear mobilisation factor as 0.7 around each pile.

8.
    Write short notes on:

a) Different types of Earth pressures

b) Water table correction

c) Friction circle method

d) Taylor’s stability numbers.
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1. a)
Discuss the factors deciding the choice of the type of foundation

b)
Two plate load tests with square plates were performed on a soil deposit.  For a 30 mm settlement the following loads were obtained.



with of square plate (mm)

Load(KN)




300
---------------------------
    38.2




600
---------------------------  118.5


Determine the width of a square footing which would carry a net load of 1500 KN for a limiting settlement of 30 mm.

2. a)
How are piles classified based on (a) the material used in construction (b) the method of load carried by the piles and  (c) the method of installation.

    b)
Design a frictional pile group to carry a load of 3050 KN including the weight of the pile cap at a site where the soil is uniform clay to a depth of 20 m underlain by rock.  The average unconfined compressive strength of the clay is 75 KN/m2.  A factor of safety of 3  is required against shear failure.

3. a)
Describe a method in detail for ground improvement .

    b)
A 5m high vertical wall supports a saturated cohesive backfill ((u = 0) with horizontal surface.  The top 3m of the backfill weight 18.5 KN/m3 and has an apparent cohesion of 20 KN/m2.  The bulk unit weight and apparent cohesion of the bottom 2 m of the backfill are respectively 20 KN/m3 and 22 KN/m2.  What is the likely depth of tension cracks behind the wall.  If tension cracks develop, what will be the total active pressure?  Draw the pressure distribution diagram and determine the point of application of the resultant pressure.

4. a)
Explain the (u=0 analysis for purely cohesive soils for finding the factor of safety.

    b)
A canal having side slopes 1 to 1 is proposed to be constructed in a cohesive soil to a depth of 5 m below the ground surface.  The soil properties are as follows: 


(u = 15o; Cu = 12 KN/m2; e = 1.0 G = 2.65; unit weight of water = 9.8 KN/m3.


Using Taylor’s stability numbers (Sn) find the factor of safety with respect to cohesion against failure of the bank slopes (a) when the canal is full of watr and (b) when there is a sudden draw down of water in the canal.


Use (i)

for (u = 15o; slope angle (=45o, Sn = 0.08


       (ii)

for (w = 6.8o; ( = 45o; Sn = 0.126
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5. a)
What factors do you keep into consideration indeciding the shape of well foundation

    b)
An open caisson 20 m deep is of cylindrical shape with external and internal dia meters of 9 m and 6 m respectively.  If the water level is 2 m below the top of the caisson determine the minimum thickness of the seal required.  Check for perimeter shear also.  Assume (c = 2400 KN/m2; (con = 24 KN/m3 (concrete) Allowable perimeter shear stress = 650 KN/m2.
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6. a)
What different considerations help you in distinguishing General shear failure from a local shear failure in c-( soils and in purely cohesive soils.

    b)
What is meant by allowable bearing pressure.  How is its value detrmined.

7. a)
Discuss the merits and demerits of different dynamic formulae used for pile capacity.

    b)
a reinforced concrete pile weighing 30 KN (inclusive of helmet and dolly) is driven by a drop hammer weighing 40 KN and  having an effective fall of 0.8 m.  The average set per blow is 1.4 cm.  The total elastic compression is 1.8 cm.  Assuming the coefficient of Restitution as 0.25 and a factor of safety of 2.0, determine the ultimate bearing capacity and the allowable load for the pile.

8.
Write short notes on:

a) Ultimate bearing capacity and safe bearing capacity

b) Reasons for using Net Bearing capacity

c) Assumptions in dynamic formulae (piles) and their limitations

d) Terzaghi’s Bearing capacity and the assumptions in it.
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