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1.a)
With the help of a neat sketch showing the slip line fields, explain the salient 
features of Terzaghi’s bearing capacity theory.

   b)
Determine the breadth of a strip footing required to carry a uniform load of 

600 kN/m with a factor of safety of 3 against shear failure. The footing is situated 
at a depth of 1.0 m below the ground level. Determine the footing size, if (i) the 
footing is loaded so fast that there is not enough time for the excess porewater 
pressure to dissipate (ii) the footing is loaded gradually giving enough time for the 
excess pore water pressure to dissipate.


Given : cu = 80 kPa; 
(u = 0;
   ( = 18.8 kN/m3


 c1 = 0;
(1 = 30o

For ( = 30o, 
Nc = 38;
Nq = 23, 
Nr = 20

2.a)
With the help of a neat sketch, describe the procedure for conducting a plate load 
test and explain how the safe load is determined from the test data.

   b)
A shallow square footing of 2.4 m side is to carry a column load. The foundation 
soil is sand. Assuming the depth of the foundation as 1.5 m at a permissible 
settlement of 40 mm, determine the safe load, the footing can carry from the 
following data:


	Depth (m)


	0.5
	1.0
	2.0
	3.0
	4.0
	4.5

	Nobserved
	4
	7
	12
	13
	14
	18



Water table occurs at a depth of 3.5 m. moist unit weight of the soil is 15.7 kN/m3 
and saturated unit weight of the soil is 18.8 kN/m3.
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3.a)
What is a floating raft? What is its principle of design? How is it different from a 
conventional raft?
   b)
Design a rectangular combined footing by the conventional method

	Column

No.
	Working  Loads
	Size

mm

	
	DL(KN)
	LL(KN)
	

	1
	270
	270
	300 x 300



	2
	490
	400
	300 x 300





Centre to centre distance between columns is 4.50 m. The allowable bearing 
pressure of the soil is 100 kPa. Find the footing dimensions.

4.a)
Write Hiley’s dynamic pile formula and explain the symbols used. What are the 
limitations of dynamic pile formulae?

   b)
Describe the procedure for determining the safe load on a pile embedded in clay 
by the (-method and in sand.

5.a)
Discuss the relative merits and demerits of wells of different shapes.

   b)
What is the procedure for arriving at the thickness of steining in a well 
foundation? What is principle involved? How is the thickness of the end-plug 
arrived at in a well foundation? What are the assumptions made?

6.a)
What are (i) Earth pressure at rest
(ii) Active earth pressure and 
(iii) Passive earth pressure? Give one example each wherein a structure is designed for the above earth pressure. Derive an expression of the coefficient of earth 
pressure at rest in terms of the Poisson’s ratio of the soil.
   b)
Give the procedure for determining the active earth pressure on a wall in a 
cohesionless soil by the Culmann’s graphical construction.
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7.a)
Show that the factor of safety of an infinite slope in a cohesionless soil is 
independent of its height and the unit weight of the soil.

   b)
Figure shows the details of an embankment made of a clay cu = 20 kPa and (u=0o. 
The unit weight of the soil is 19 kN/m3. For the trial circle shown, determine the 
factor of safety against sliding. The weight of the sliding mass is 346 kN, acting at 
an eccentricity of 5 m. What would be the factor of safety (i) if the tension cracks do 
not form (ii) if the tension crack forms?




[image: image1.png]Tension Crank
Zone





8.
Write notes on:

   a)
Identification of black cotton soils

   b)
Stabilization of soft clays.
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1.a)
Define the terms:

(i) ultimate bearing capacity
(ii) net safe bearing capacity
(iii) net safe bearing 
pressure (iv) allowable bearing pressure (v) net ultimate bearing capacity.

   b)
For the footing shown in the figure, find the safe load, adopting a factor of safety 
of 3 if  (i) the water table is at a depth of 6 m below the ground surface.


(ii) the water table is at a depth of 2.4 m below the ground level.


(iii) the water table is at a depth of 1.2 m below the ground surface.
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2.a)
Describe the procedure for conducting a plate load test. If a loose cohesionless 
soil is encounted, how would you determine the allowable load on the footing 
from the test data?
   b)
Determine the safe bearing pressure of a 3 m square footing situated at a depth of 
2 m in a homogeneous bed of silty sand. The water table is situated at a depth of 
2 m below the ground level. Moist unit weight of the soil is 18 kN/m3 and 
submerged unit weight is 10.3 kN/m3. The maximum settlement is limited to 
40 mm.

	Depth (m)
	1.0
	2.0
	3.0
	4.0
	5.0
	6.0
	7.0

	N value
	15
	18
	20
	18
	22
	20
	24


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

   b)
A square footing 3m ( 3m 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 Poisson’s ratio are 25 MPa and 0.45 respectively. Compute 
the immediate settlement assuming the day to be of infinite thickness and 
assuming flexible loading conditions at the centre of the footing. Influence factor 
is 0.85.
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4.a)
What is meant by the efficiency of a group of piles? How is the safe load of a 
group of piles based on individual pile failure and block shear failure criteria 
determined?

   b)
A bored pile 15 m long has a diameter of 0.6 m. It is installed in a clayey soil 
having an average undrained strength of 100 kPa along the shaft and 150 kPa at 
the base. Determine the safe working load on the pile.

5.a)
Describe the procedure for sinking of well foundations with the help of neat 
sketches.

   b)
What are the problems normally encountered in welt sinking? How are they 
overcome?

6.a)
How do you determine the active earth pressure behind a retaining wall 
supporting a cohesive (c-() backfill by graphical procedure? Explain with the help 
of a sketch.

   b)
What are the assumptions made in Coulomb’s theory? What are its basic 
differences and deviations from the Rankine theory?
7.a)
What are the different factors of safety used in the analysis of infinite slopes? 
Define them.

   b)
The embankment shown in figure is made up of a soil having c = 20 kPa and 


( = 20o. The soil has a unit weight of 19.3 kN/m3.

	Slice No.
	Area of the slice

(m2)
	Normal component

(kN)
	Tangential component (kN)

	1
	3.7
	71
	-7

	2
	8.7
	163
	42

	3
	11.6
	191
	116

	4
	7.7
	104
	106



The radius of the arc = 10.7 m


The angle subtended by the arc at the centre of rotation is 76o. Compute the factor 
of safety against slip.

8.
Write notes on:

   a)
Factors to be considered in the selection of location of foundations.

   b)
Densification of loose cohesionless soils by impact at the ground surface and 
impact at depth.
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1.a)
Write the Terzaghi safe bearing capacity equation for a strip footing resting in a 
dry soil. How is the equation modified for (i) finite plan dimensions 


(ii) local shear failure conditions and
(iii) water table position.
   b)
A square footing is required to carry a load of 1500 kN. The footing is situated at a 
depth of 1.5 m in a sandy soil having N = 30 and ( = 36o and unit weight of 


19.8 kN/m3. Using a factor of safety of 3 and for a permissible settlement of 
40mm, determine the size of the footing. Given, for (=36o, N( = 42 and Nq=35.
2.a)
Describe how a standard penetration test is performed in a cohesionless soil. Give 
all the specifications of the test. What corrections are needed to be applied? 
Why are the corrections needed?
   b)
The following results were obtained from a plate load test performed on a 


300 mm ( 300 mm plate at a depth of 1.2 m below the ground surface in a 
homogeneous bed of sand.


Plot the load-settlement curve and determine the ultimate load of the plate.


Determine the allowable load which a footing 1.5m ( 1.5m placed at the 
same depth in the soil will carry if the allowable settlement is 25mm.

	Applied pressure (kPa)
	25
	50
	100
	200
	300
	400
	500

	Settlement (mm)
	0.45
	0.85
	1.80
	3.45
	5.60
	8.75
	14.50


3.
Describe the procedure for designing a raft foundation by the conventional 
method. What assumptions are made in the analysis?

4.a)
How do you conduct a compression load test on a pile? What are the various 
specifications of the test? How is the safe load determined from the test results?

   b)
Determine the ultimate load-carrying capacity of a precast concrete pile having a 
side of 450 mm, driven 20 m into a soft clay having undrained cohesion of 30 kPa 
and saturated unit weight of 18 kN/m3. Ground water table occurs at the ground 
surface. Adopt the (-method.

5.a)
Draw the typical cross-section of a pneumatic caisson and explain its functioning. 
What are disadvantages and limitations associated with pneumatic caissons?
   b)
What are the criteria that decide the depth and breadth of a well foundation? 
Explain in detail.

(Contd…2) 

Code No.320106



-2-


Set No.3
6.a)
How do you determine the depth of an unsupported vertical cut in a cohesive 


(c-() soil? Explain with the help of the earth pressure diagram.

   b)
A retaining wall with a vertical back is 6 m high and carries a uniform surcharge 
of 15 kN/m2 on a horizontal backfill. The properties of the backfill are G = 2.67, 


e = 0.7 and ( = 40o ground water table occurs at a depth of 3 m below the surface 
of the backfill.


Determine the resultant active thrust on the wall which has a smooth back.

7.a)
What is Taylor’s stability number? How is it useful in slope stability analysis?

   b)
Calculate the factor of safety of the slice shown in figure using the data given 
therein.
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8.
Write notes on:

   a)
In situ densification of loose cohesionless soils.

   b)
Problems associated with structures in black cotton soils.
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1.a)
Distinguish clearly between general shear failure and local shear failure, 
indicating the field situations under which each type of failure occurs.
   b)
Determine the safe load on the footing, shown in figure, having a plan dimension 
of 1.5m ( 1.5m. The water table is located at a depth of 3 m below the ground 
level. What would be the percentage reduction in the safe load if the water table 
rises to the bottom of the footing? Adopt a factor of safety of 2.5.
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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)
Results of 2 plate load tests are given:

	Plate dia

(m)
	Total load, Q

(kN)
	Settlement

(mm)

	0.305
	32.2
	20

	0.610
	71.8
	20



A square column foundation is to be constructed to carry a load of 715 kN with a 
permissible settlement of 20 mm. Determine the size of the foundation.

3.a)
What factors should be considered while selecting the location and depth of 
shallow foundations?

   b)
Briefly explain the procedure for the conduct of a plate load test and the 
procedure for determining the settlement of the foundation from the test results.

(Contd…2) 

Code No.320106



-2-


Set No.4
4.a)
Discuss the relative advantages and disadvantages of precast driven piles and 
bored cast in situ piles.

b)
A precast pile is 305 mm ( 305mm in size. It is driven by a hammer weighing    35 kN, falling through a height of 1 m. Length of the pile is 20 m. Efficiency of hammer is 0.8. Coefficient of elastic restitution is 0.45. Number of blows for the last 25 mm of penetration is 5. Sum of the elastic compressions of the pile, soil and the cushion and dolly is 5 mm. Determine the safe load on the pile applying a factor of safety of 5.
5.a)
Draw the cross-section of a typical well foundation and explain the functions of 
each one of its components.

   b)
A circular open caisson is required to carry a load of 2000 kN. The allowable soil 
pressure at the base which is at a depth of 20 m below water level is 200 kPa. The 
unconfined compressive strength of the soil is 55 kPa. The bed level (of the soil) 
occurs at a depth of 12 m below the water level. The caisson projects 2m above 
the water level. Determine the thickness of the steining and the end-plug. Check 
the bottom seal thickness for buoyancy.

6.a)
Compare the two classical earth pressure theories given by Rankine and Coulomb. 

   b)
Two consolidated drained tests on silt yielded the following data.

	(3  (N/mm2)
	(1 (N/mm2)

	0.2
	0.46

	0.4
	0.88



If the material is used as a backfill for a smooth vertical retaining wall of 10 m 
height, what is the active earth thrust on the back of the wall? What is its point of 
location? Density of the backfill is 1.6 mg/m3.

7.a)
How do you distinguish a finite slope from an infinite slope? What are the various 
types of failures that are likely to occur in finite slopes? Under what 
circumstances do they occur? Explain with sketches.

   b)
Describe the procedure for determining the factor of safety of a finite slope using 
the standard method of slices.

8.
Write notes on:

   a)
Vertical drains in stabilization of soft clays.

   b)
Choice of type of footings depending on field conditions.
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