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                                Register Number: ……………………. 

M.E DEGREE EXAMINATIONS JUNE 2015  

(Regulation 2014) 

Second Semester 

STRUCTURAL ENGINEERING  

P14SET202: Design Of Substructures  

(IS codes: 1904,2911,2950,6403,8009,2131,4091,456, SP-16 are permitted) 

Time: Three Hours                                                                              Maximum Marks: 100 

ANSWER ALL QUESTIONS:- 

PART A (10 x 1 = 10 Marks) 

1. The ultimate bearing capacity of a shallow foundation on sand is reduced to …. When water 

table rises to the ground surface                                                                                                  

[K1] 

 a) 75% b) 50%  

 c) 25% d) 30%  

2. When two or more footings are connected on beam, it is called                                                 [K1] 

 a) Beam footing  b) Combined footing   

 c) Strap footing  d) Mat footing   

3. H-Piles (i) Require large storage spaces (ii) are difficult to handle (iii) use to function as 

retaining walls. (iv) cannot withstand large impact                                                                    

[K2] 

 a) (i) & (ii) are true b) (i) & (ii) are true   

 c) (i) ,(ii) & (iii) are True d) All are false  

4. Match list I with List II and select the correct answer using the code given below                   [K3] 

 

a) 

b) 

c) 

d) 

List I (Type of pile) 

Friction pile 

Batter pile 

Tension pile 

Compaction pile 

 

1 

2 

3 

4 

List II (Situation) 

Stiff clay 

Loose granular soil 

Lateral load 

Uplift load 

 

 

 

 

 

a) 3,1,2,4 b) 1,3,4,2  

c) 3,1,4,2 d) 1,3,2,4 
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5. The maximum depth of a pneumatic caisson is usually limited to                                              [K1] 

 a) 10m b) 20m  

 c) 80m d) 40m  

6. The temporary structure build to enclose an  area for excavation of foundation                        [K1] 

 a) Cofferdam  b) Sheet pile  

 c) Braced cut  d) Diaphragm wall  

7. (A) : Black cotton soils swell when wetted and exerts swelling pressure on the foundation 

(R) : Black cotton soils have the mineral montmorillonite which exhibits high swelling when 

characteristics wetted                                                                                                                   

[K2] 

 a) Both (A) and (R) are true & R is the 

correct explanation  

b) Both (A) and (R) are true & R is  not 

the correct explanation 

 

 c) A is true but R is false d) A is false but R is true  

8. (i) Loess is an expansive soil 

(ii) the damages to a building founded on an expansive soil occur very slowly                         

[K2] 

 a) Both (i) & (ii) are true b) Both (i) & (ii) are false   

 c) (i) true and (ii) false d) (i) false and (ii) true  

9. If the circular frequency (ω) is 30 π radians per second, the time period is                               [K4] 

 a) 1 second  b) 2 second  

 c) 3 second  d) 4 second  

10. (i)  In general, a rigid block foundation has 6 degree of freedom                                              

(ii) The minimum quantity of reinforcement in machine foundation is 15kg/m3 

[K1] 

 a) Both (i) & (ii) are True b) Both (i) & (ii) are False   

 c) (i) True and (ii) False d) (i) False and (ii) True  

      

    PART B (10 x 2 = 20 Marks) 

11. Give the application of strap footing [K3] 

12. Why mat foundations are over-designed? [K4] 

13. List the forces for which a pile cap is normally designed [K1] 

14. How efficiency of pile group can be determined? [K5] 

15. List out the forces acting on well foundation. [K1] 

16. Sketch the various shapes of wells. [K1] 

17. State the type of foundation that can be used for constructing a tower. [K2] 

18. Under what type of soil under-reamed pile foundation is used? [K3] 

19. Define the term  “Stiffness” [K1] 

20. State the dynamic properties of soil [K2] 
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PART C  (6 x 5 = 30 Marks) 

21. Explain the various types of shallow foundations. [K1] 

22. Classify pile foundation based on its materials  [K1] 

23. Write down the steps involved in the analysis of well foundation based on Terazhagi’s. [K4] 

24. Write short notes on Foundation in Expansive Soil. [K2] 

25. List out the various types of Machine Foundation [K1] 

26. A 4 X 4 pile group in a cohesive deposit having qu=180 kPa, carries a load of 10,000 kN. The 

piles are of 0.5 m in diameter. Determine the length and spacing, assuming F.S =2.5 

[K4] 

   

PART D (4 x 10 = 40 Marks) 

27. Find the plan Dimensions of a rectangular combined footing to support two columns 250 

mmX250 mm and 300mm X300 mm carrying loads of 300 kN and 450 kN respectively. The 

columns are spaced at 4m c/c. the first column is on the boundary line. The allowable bearing 

capacity of the soil is 150 kPa. If the second column is also on the boundary line, find the 

plan dimensions of another (trapezoidal) combined footing. 

 

[K4] 

28. A column 600 X 600 mm carrying a load of 2500 kN has to be supported on four piles each 

of 300 X300 mm in section. The piles spaced at 1m c/c. Design the pile cap using M15 

concrete and Fe 415 steel. 

 

[K4] 

29. Explain with neat sketches the component parts of Well Foundation. [K1] 

   

30. Give the necessary information required for the design &construction of transmission line 

tower foundations. What are the forces considered in design? 

[K2] 

   

 

************* 


