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Code No: RT31011 

 

III B.Tech I Semester Supplementary Examinations, October/November - 2019 

GEOTECHNICAL ENGINEERING – I  
(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                                                              (22 Marks)  

1 a) Write short note on Adsorbed Water. [3M] 

 b) Define the term Relative Density. [4M] 

 c) Write short note on uses of flow nets in the seepage analysis. [4M] 

 d) What are the factors that affect compaction? [3M] 

 e) When we call soil is over consolidated? Explain with the aid of Stress versus 

deformation diagram. 

[4M]  

 f) What is the drainage conditions generally used in tri-axial compression test? [4M] 

PART –B                                                              (48 Marks) 

2 a) Derive the relation between bulk unit weight of the soil, specific gravity of soil 

solids, void ratio, water content, and unit weight of the water. 

[8M] 

 b) The following results were obtained from a standard compaction test on a soil: 

Mass (g) 2010 2092 2114 2100 2055 

Water Content (%) 12.8 14.5 15.6 16.8 19.2 

The value of Gs is 2.67. Plot the dry density – water content curve and give the 

optimum water content and maximum dry density? Plot also the curves of 100 %,   

95 % and 90 % saturation curves. The volume of the mould is 1000 cm
3
. 

[8M] 

3 a) Liquid limit test on a given sample gave the following values: 

Water Content (%) 47.5 49.5 51.9 53.9 

Number of Blows 38 27 20 43 

Plot the values on semi log-sheet and determine the liquid limit and flow index. 

[8M] 

 b) The following values of sand are given: D60 = 0.77 mm, D30 = 0.41 mm and         

D10 = 0.30 mm. Determine, Cu and Cc and state if it is a well graded or poorly 

graded soil? 

[8M] 

4 a) Define Quick sand condition and Derive the expression for critical hydraulic 

gradient. 

[8M] 

 b) A soil strata consists of 3 layers of thickness 1 m, 1.5 m and 1.9 m having the 

coefficients of permeability of 2.3 X 10
-3

 cm/s, 1.85 X 10
-3

 cm/s and 3.5 X 10
-4

 cm/s 

respectively. Estimate the average coefficient of permeability in the direction:  

i) parallel and     ii) normal to the flow. 
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5 a) Two concentrated loads of 500 kN and 900 kN are situated 5 m apart on the ground 

surface. Find out the vertical stresses at 3.0 m below each load. 

[8M] 

 b) A Newmark’s chart was prepared with the influence coefficient of 0.005 with the 

desired scale the stress concentrated area is drawn on tracing paper. Then the tracing 

paper is placed on top of the influence chart with the desired position. Then number 

of sectors covered by the stress area is 31. Compute the stress at the given position 

for the desired stress area.  Applied on the area is 200 kN/m
2
. 

[8M] 

6 a) Explain any one method to compute coefficient of consolidation. [8M] 

 b) There is a layer of soft clay 4 m thick under a newly constructed building. The 

overburden pressure over the center of the clay layer is 300 kN/m
2
. Compute the 

settlement, if there is an increase in pressure due to construction of 100 kN/m
2
. Take 

Cc = 0.50, G = 2.70. The water content of the deposit was found to be 50 %. 

[8M] 

7 a) Sketch the stress –strain relationship for dense sand and loose sand. [8M] 

 b) The flowing test results are obtained from the direct shear test. Compute the shear 

strength parameters. Dimensions of the sample are 6 cm X 6 cm X 2 cm. 
 

 

Normal stress (kg/cm
2
) 0.3 0.4 0.5 0.6 0.7 

Shear Load (kg.) 6.75 9.0 11.25 13.50 15.75 

[8M] 
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