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CE6502- FOUNDATION ENGINEERING 

UNIT I 

PART – A (2 MARKS)  

SITE INVESTIGATION AND SELECTION OF FOUNDATION 

1. What is soil exploration?   

2. Define Area ratio. 

3. How will you reduce the area ratio of a sampler? 

4. When thin walled sampler is used for sampling? 

5. Define Chunk samples. 

6. Explain Representative and Non-Representative Samples. 
7. What is significant depth? 

8. What is detailed Exploration? 

9. What are the factors affecting quality of a sample? 

10. How is the depth of exploration decided? 

11. What are the various methods of site investigation? 

12. What are the tests used to determine the bearing capacity of soil? 

13. List the field tests used in subsurface investigations. 

14. Write the uses of bore log report. 

15. What is meant by inside and outside clearance? What is its use? 

16. What are the limitations of hand augers in soil exploration? 

17. What are the guidelines in terms of inside and outside clearance for obtaining undisturbed sample?  ) 

18. What is site reconnaissance? 
19. What is the objective of site investigation? 
20. The internal diameter of a sampler is40mm and the external diameter is 42mm. Will you 

consider the sample obtained from the sampler as disturbed or undisturbed? 

21. A standard Penetration test was conducted on saturated fine sand below the ground water 

table. The SPT value was found to be 32. Does the value represent true SPT value? 

Explain. 
22. What is Standard Penetration Number (N)? 

23. Define Sub soil investigation Report or Boring Log. 

24. What is sub surface profile? 
 

PART – B (16 MARKS) 

1. Describe in detail the scope of site investigation and stages of site investigation. 
2. Explain in detail the various types of samplers with sketches. 

3. Explain in detail the cone penetration test with sketches. 

4. Discuss the features of bore log report in detail. 

5. Describe the various methods of drilling bore holes for sub surface 

investigations 

6. Explain the (i) Seismic refraction method and (ii) Electrical resistivity method of soil exploration. 

7. Explain in detail the geophysical methods of soil explorations with neat sketch. 

8. What are the steps involved in soil exploration? 

9. Briefly explain with neat sketch Standard Penetration Test and the correction to be applied to find N value. 

10. What are the objectives of soil exploration? 
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UNIT II 

PART – A (2 MARKS) 

     SHALLOW FOUNDATIONS 

1. What is ultimate bearing capacity? 

2. What is net pressure intensity? 

3. Define safe bearing capacity. 

4. Define allowable bearing pressure.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

5. What is spread footing? 

6. List the factors affecting bearing capacity of soil 

7. What are the criteria used for the determination of bearing capacity? 

8. What are the major criteria to be satisfied in the design of a foundation? 

9. A footing 2m square is laid at a depth of 1.3 m below the ground surface. Determine the net ultimate 

bearing capacity using BIS formula. Take γ =20 kN/m3, ɸ =30˚ and c= 0. For ɸ =30˚, take Nc =30.1, Nq 

=18.4 and Nγ = 22.4. 
10. Give the Terzaghi‟s bearing capacity equation of strip footing for local shear failure. 

11. Compare general and local shear failure 

12. Define punching shear failure. 

13. A footing was designed based on ultimate bearing capacity arrived for the condition of water table at the 

ground surface. If there is a chance for raise in water level much above the ground level do you expect any 

change in the bearing capacity, why? 

14. What is the effect of rise of water table on the bearing capacity and the settlement of a footing on sand? 

15. What is consolidation settlement? 

16. Define settlement and its types. 

17. List the various components of settlement 

18. What is the total settlement of a footing? 
19. What is meant by allowable settlement? 

20. What is the equation used to determine the immediate settlement? 

 

 

PART – B (16 MARKS) 

1. Explain in detail the various types of shear failure. 
2. List the various factors that affect the depth of foundation. 

3. Explain Terzaghi‟s bearing capacity theory. 

4. A circular footing is resting on a stiff saturated clay with unconfined compression strength of 250 

kN/m2. The depth of foundation is 2m. Determine the diameter of the footing if the column load is 

700 KN. 

5. A footing 2.m square carries a gross pressure of 350 kN/m2 at a depth of 1.2m in sand. A 

saturated unit weight of sand is 20 kN/m2 and the unit weight of sand above water table is 

16 kN/m3. The shear strength parameters are C’ =0 , ∅ = 𝟑𝟎° ( for ∅ = 𝟑𝟎°, Nq=22, 

Nr=20). Determine the factor of safety with respect to shear failure for the following 

cases 

6. A square foundation of size 1.8m × 1.8m is to be built at a depth of 1.6m on a uniform 

clay strata having the following properties : ∅ = 𝟎°, 𝒄 = 𝟑𝟎𝑲𝑵/𝒎3 and 𝜸 = 𝟏𝟖𝟐 𝑲/ 

𝒎3. Find the safe load that the foundation can carry with a factor of safety of 3. Use 

Terzaghi’s bearing capacity theory. If the ground water table subsequently rises from 

depth of 6m to the ground surface, find the load carrying capacity of the foundation. The 

submerged density of the soil is 10.5 KN/m3. 
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7.  Explain plate load test with sketch. 

8.  A Footing  2 m square is founded at a depth of 1.5 m in a sand deposit, for which 

      the corrected value of N is 27. The water table is at a depth of 2 m from the surface.         Determine the net 

allowable bearing pressure, if the permissible settlement is 40 mm and a factor of safety of 3 is desired against 

shear failure.  

9. A footing 2m square rests on a soft cay soil with its base at depth of 1.5m from ground 

surface. The clay stratum is 3.5m thick and is underlain by a firm sand stratum. The void 

ratio of clay is 1.08 and compression index is 0.18, cohesion is 50 kN/m2 . Compute the 

settlement that would result if the load intensity equal to the safe bearing pressure of soil 

were allowed to act on the footing . Natural water table is quite close to the ground 

surface. For given conditions, bearing capacity factor (Nc) is obtained as 6.9. Take factor 

of safety as 3. Assume load spread of 2(vertical) to (horizontal). 

10. i) Determine the probable settlement of a strip footing 1 m wide transmitting a pressure 

intensity of 100 kN/m2 . at a depth of 1.5m below sand. If the plate load test shows a 

settlement of 5mm against 100 kN/m2 . The size of the plate is 30x30cm 

ii)What are the causes of settlement and differential settlement?                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

 

 

UNIT III 

PART – A (2 MARKS) 

    FOOTINGS AND RAFT 

1. When trapezoidal combined footings are provided? 
2. Give the advantages of floating foundation. 

3. Under what circumstances, a strap footing is adopted? 

4. What is a mat foundation? Where mat foundation is used?/ Under what circumstances, a raft footing is adopted? 

5. Define spread footing? 

6. What are types of foundation? What are the footings comes under shallow foundation? 

7. What are the footings comes under deep foundation? 

8. Sketch the pressure distribution beneath a rigid footing on cohesive and cohesionless soil 

9. Define floating foundation? 

10. What is mean by proportioning of footing? 

11. List the different types of raft foundation 

12. What is the function of strap beam in a strap footing? 

13. What are the methods of design for raft foundation? 
14. Differentiate shallow and deep foundation. 

 

PART – B (16 MARKS) 

1. Explain various types of foundation with neat sketches. 

2. What are the different types of mat foundation? When are they preferred? Explain. 

3. Explain the design procedure of Trapezoidal Combined Footing 

4. A combined footing is to support two columns 250x250mm and 300x300mm carrying loads of 300KN and 450 KN 

respectively. The columns are spaced at 4m c/c. the allowable bearing capacity of the soil is 150 KPa. Find the plan 
dimensions of the footing if 

(i) The first column is on the boundary line 
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(ii) Both the column are on the boundary line 

 

5. Explain the conventional method of design of raft foundation 

6. Explain in detail the contact pressure distribution for flexible and rigid footings resting on sand and clay 

respectively.    

7.Explain floating foundation in detail. 

 
 

UNIT IV 

PART – A (2 MARKS) 

                                                                           PILE FOUNDATION 

1. Define end bearing pile. 

2. Define group efficiency of pile. 

3. List out the type of pile based on material used? 

4. How is the selection of pile carried out? 

5. What is mean by group settlement ratio? 

6. What are the factors consider while selecting the type of pile? 

7. What are the types of hammer used for pile driving?  

 

 PART – B (16 MARKS) 

1. Briefly explain static and dynamic formulae of load carrying capacity of piles. 

2. A group of 9 piles with 3 piles in a row was driven into soft clay extending from ground level to 

a great depth. The diameter and length of piles were 30 cm and 10 cm respectively. The 

unconfined compression strength of clay is 70 kN/m2. If the piles were spaced at 90cm centre to 

centre, compute the allowable load on the pile group on the basis of shear failure criteria for a 

factor of safety of 2.5, neglect bearing at the tip of piles, take m = 0.6 for shear mobilization 

around each pile. 

3. What do you understand by under-reamed piles and what situations dictate their use? 

4. Explain with neat sketch about pile load test method of determination of load         carrying 

capacity of piles. 

5.  Enumerate the various types of pile in detail. 

6. List the necessities of pile foundation. 
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UNIT V 

PART – A (2 MARKS) 

                                                                          RETAINING WALL 

1. Define Active Earth pressure. 

2. Define Passive Earth pressure. 

3. Define coefficient of earth pressure 

4. Enumerate the assumptions made in Rankine’s theory. 

5. What is the critical height of an unsupported vertical cut in cohesive soil 

6. Enumerate the assumptions made in Coulomb’s Wedge theory. 

7. Give the criteria for the design of gravity retaining wall. 

8. Distinguish Coloumb’s wedge theory from Rankine’s theory? 

9. Write down any two assumptions of Rankine’s theory? 

10. Sketch the variation of earth pressure and coefficient of earth pressure with the movement of the 

wall 

11. What are the stability conditions should be checked for the retaining wall 

 

 PART – B (16 MARKS) 

1. A retaining wall is 4 metres high. Its back is vertical and it has got sandy backfill upto its top. The 

top of the fill is horizontal and carries a uniform surcharge of 

85 kN/m2. Determine the active earth pressure on the wall per metre length of wall. Water table is 1m below the 

top of the fill. Dry density of soil = 18.5 kN/m3. 

Moisture content of soil above water table = 12%. Angle of internal friction of soil = 30°, specific gravity of soil 

particles = 2.65. Porosity of backfill = 30%. The wall friction may be neglected. 

2. Explain Rankine’s Active earth pressure theory for cohesion less soil 

3. Explain Rankine’s Active earth pressure theory for cohesive soil 

4. Explain coulomb’s wedge theory 

5. A cantilever retaining wall of 7 metre height retains sand. The properties of the sand are γd = 17.66KN/m3 

and γsat = 29.92 KN/m3 φ = 30°. usingRankine’s theory determine active earth pressure at the base when 

the backfill is (i) Dry, (ii) Saturated and (iii) Submerged. A rigid retaining wall of 6 m high, has a saturated 

backfill of soft clay soil. The properties of the clay soil are γsat = 17.56 kN/m3, unit cohesion cu = 18 

kN/m2. Determine the expected depth of tensile crack in the soil 

6. A retaining wall of 6 m high has a saturated backfill of soft clay soil. The properties of the clay soil are 

γsat = 17.56 kN/m3, unit cohesion cu = 18 kN/m2. Determine (a) the expected depth of tensile crack in 

the soil (b) the active earth pressure before the occurrence of tensile crack, and (c) the active pressure 

after the occurrence of tensile crack 
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