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III B. Tech II Semester Supplementary Examinations, November - 2017 

GEOTECHNICAL ENGINEERING – II 
(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

*****   

PART –A  

1 a) Define ‘SPT blow count, N’ and explain the corrections to be applied to it. [4M] 

 b) Distinguish clearly between ‘slope failure’ and ‘base failure’ in the case of 

finite slopes. 

[4M] 

 c) What is ultimate bearing capacity of square footing on the surface of the 

ground with unconfined compressive strength is 150 kN/m
2
? 

[3M] 

 d) Distinguish between ‘uniform settlement’ and ‘angular distortion’ [3M] 

 e) Explain how you can determine pile capacity from pile load test data. [4M] 

 f) What are the forces acting on well foundation? [4M] 

PART -B 

2 a) Draw neat sketch of basic components of Pressuremeter and explain how 

bearing capacity and settlements are assessed from results of Pressuremeter 

test. 

[8M] 

 b) Describe the static cone penetration test. [8M] 

3 a) Derive the formula for factor safety of c- ϕ  soils for finite slopes using 

‘Method of slices’. 

[5M] 

 b) A granular soil has saturated unit weight = 19 kN/m
3 

and ø = 35
o
. A slope has 

to be made of this material. If a factor of safety of 1.3 is needed against slope 

failure, determine safe angle of slope (i) when the slope is dry or submerged 

without seepage, (ii) if seepage occurs at and parallel to the surface of slope. 

[6M] 

 c) A retaining wall with a smooth vertical back is 10m high and retains a two 

layer sand backfill with the following properties: 

0 - 3m depth         :  c = 0; ø = 20
o
; bulk unit weight = 17 kN/m

3
. 

Below 3m depth   :  c = 0; ø = 30
o
; bulk unit weight = 18 kN/m

3
. 

Show the active earth pressure diagram and determine total active earth 

pressure and point of application.   

 

[5M] 

4 a) Explain IS method for determination of bearing capacity of shallow 

foundation. 

[6M] 

 b) Compute the safe bearing capacity of a square footing of size 2.0 m located at a 

depth of 1.5 m in a cohesion less soil layer with an saturated unit weight of 20 

kN/m
3
, submerged unit weight of 10 kN/m

3
 and the angle of internal friction of 

35
0
.The corresponding bearing capacity factors are given as follows: Nc = 57.8, 

Nq = 41.4 and Nr = 42(Assume General shear failure).Assume F.S as 2.5 and 

water table is quite deep. What will be the percentage reduction in the value if 

the water table rises to the surface due to unprecedented rainfall? Use 

Terzaghi’s theory. 
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 c) Explain factors affecting bearing capacity. 

 

[4M] 

5 a) Explain how you can determine allowable bearing pressure in sand based on 

settlement consideration? 

[8M] 

 c) The following data was obtained from plate load test carried out on a 600 mm 

square test plate at a depth of 2 m below ground surface on a sandy soil which 

extends upto a large depth. Determine the settlement of foundation 3.0 x3.0 m 

carrying a load of 1100 kN and located at a depth of 3 m below ground surface. 

Water table is located at a large depth from the ground surface. 

Load 

intensity 

(kN/m
2
) 

50 100 150 200 250 300 350 400 

Settlement 

(mm) 

2.0 4.0 7.5 11.0 16.3 23.5 34.0 45.0 

Note: Graph sheet is required. 

[8M] 

6 a) Explain how can you determine pile capacity in sands using static formula? [6M] 

 b) What are types of piles based on ‘Method of forming’? [4M] 

 c) A drop hammer weighing 30 kN and falling through a height of 0.8 m drives a 

pile to an average penetration of 8.2 mm under the last few blows. Determine 

the allowable load (kN) for the pile according to Engineering News Formula 

 

[6M] 

7 a) Draw a neat sketch of components of well foundation and explain functions of 

each component. 

[8M] 

 b) Briefly explain any four measures to rectify tilts and shifts with figures. [8M] 
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