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B.E/B.TECH. Degree Examination, December 2020 
Fifth Semester 

CE16504 – Foundation Engineering 
(Regulation 2016) 

Time: Three hours                                                                                     Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. For a compact building area of 0.4 Hectares, how many number of boreholes needed? 

a) 3 
b) 4 
c) 5 
d) 6 

2. For getting Good Sample from Sampler, Inside clearance must be  in the range of ___ 
a) 0 to 10 % 
b) 0.5 to 3 % 
c) 0 to 2 % 
d) None of the above 

3. If a hammer is raised by steam and allowed to fall by gravity on top of the pile, it is 
called as________ 

a) Diesel hammer 
b) Vibratory hammer 
c) Single acting hammer 
d) Drop Hammer 

4. The material retained or supported by the retaining structure is called __________ 
a) Surcharge 
b) Support wall 
c) Back fill 
d) None of the above 

5. What are the corrections to be carried out in Standard Penetration Test result? 
6. What is the importance of Safe Bearing Capacity of the soil in design of structures?. 
7. Write a note on Feld’s Rule. 
8. What will be the co-efficient of passive earth pressure, at a depth of 8m in cohesion less 

soil sand with an angle of internal friction of 30° when the water rises to the ground 
level? 
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PART B - (4 X16 = 64 marks) 
09. (a) Explain the Standard Penetration Test in detail with neat sketch. Also 

discuss the different corrections to be incorporated in SPT results 
(16) 

(OR) 
 (b) What is meant by Bore log Report? Narrate the contents to be highlighted in 

the bore log report in detail. 
(16) 

 
10. (a) A Square footing of 2m x 2m is built in a sand deposit of saturated unit 

weight of 24 kN/m3 and the unit weight above water table of 20 kN/m3 
having an angle of shearing resistance of 36 °. The depth of the base of the 
footing is 1.5 m below the ground surface. Calculate the safe load that can 
be carried by a footing for following cases with a factor of safety of 3 
against shear failure. Use Terzhagi’s Analysis. (For Ø = 36°, Nc = 65.4, Nq 
= 49.4, Nɤ = 54.0) 
Case 1 : Water Table at Ground Level 
Case 2 : Water Table at Base of the Footing 
Case 3 : Water Table at 3.5m from Ground level 

(16) 

(OR) 
 (b) Derive the Terzhagi’s Ultimate Bearing capacity equation with neat sketch. 

Also highlight the assumptions made by Terzhagi. 
(16) 

 
11. (a) A group of 16 piles arranged in a square pattern with diameter and length of 

each pile as 50 cm and 10 m respectively, is used as a foundation in a soft 
clay deposit. Taking the unconfined compression strength of clay as 100 
kN/m2 and the pile spacing as 150 cm center to center. Find the load 
carrying capacity of the pile group. Assume the bearing capacity factor Nc 
= 9 and adhesion factor = 0.75. Factor of safety of 2.5 may be taken 

(16) 

(OR) 
 (b) Explain the detailed procedure of “Pile Load Test” in detail with neat 

sketch. Also highlight the limitation of pile load test. 
(16) 

 
12. (a) A retaining wall with a smooth vertical back is 12m height and retains the 

two layer of sand backfill with the following properties 
0 to 6m Depth         -  c = 0, Ø = 32°, Ɣ = 20 kN/m3 
Below 6m Depth     -  c = 0, Ø = 35°, Ɣ = 23 kN/m3 

(16) 
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A) Find the total active thrust acting on wall and location of resultant 
assuming water table is well below the base of the wall. 

B) Find the total active thrust acting on wall and location of resultant 
assuming water table is at 6m from top. 

(OR) 
 (b) (i) A retaining wall of 10 m height with a smooth vertical back retains a 

clay backfill with c = 20 kN/m2, Ø = 20° and Ɣ = 19 kN/m3. Calculate 
the total active thrust acting on the wall assuming that tension cracks 
may develop to the full theoretical depth. 

(8) 

  (ii) A retaining wall of 9 m height retains cohesion less soil with an angle 
of internal friction 33°. The surface is level with the top of the wall. 
The unit weight of the top 3m of the fill is 21 kN/m3 & that of the rest 
is 27 kN/m3. Find the magnitude and position of the resultant of the 
active thrust. 

(8) 


