
  

Code No: RT31011 

 

III B.Tech I Semester Supplementary Examinations, May- 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  

1 a) What are the different types of soil structures which can occur in nature? [3M] 

 b) Explain with neat sketch, the concept of total, effective and neutral pressure in soils. [4M] 

 c) What are the factors that affect permeability? [4M] 

 d) Define Consistency Limits? Why they are required to find in geotechnical 

Engineering? 

[3M] 

 e) Discuss the spring analogy for primary consolidation. [4M]  

 f) Draw the Mohr’s circle for unconsolidated undrained test and explain about is 

failure envelop. 

[4M] 

PART -B 

2 a) From the fundamental definitions, derive the relation between bulk unit weight of 

the soil, , specific gravity of soil solids, G, void ratio, e, water content, w, and unit 

weight of the water, w. 

[8M] 

 b) From the light compaction test on a soil sample are give below. 

Mass (g) 1680 1810 2010 2000 1890 1820 

Water Content (%) 8.0 10.5 12.6 14.8 18.2 20.7 

The volume of the mould is 945 cc. Draw the compaction curve and find out 

maximum dry density and optimum moisture content. Draw 96 % saturation line. 

[8M] 

3 a) The fallowing data relate to five samples. 

Liquid limit, LL (%)   25  45   50  60   80 

Plastic limit, PL (%)   15   23  25   35   36 

Plot these on Casagrande’s A line chart and Classify these soils. 

[8M] 

 b) For a gravel with D60 = 4.8 mm, D30 = 1.25mm and D10 = 0.35                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

mm, calculate the uniformity coefficient and coefficient of  curvature. Is it a well 

graded or a poorly graded soil? 

[8M] 

4 a) Derive the relation between the superficial velocities of flow to the seepage velocity 

of the flow. 

[8M] 

 b) From the flow net diagram drawn for seepage flow through an earth dam the 

flowing data is obtained. Compute the seepage through the body of the dam per unit 

length. Number of flow lines = Nf = 3.5. Number of equi-potential drops = 10. 

Coefficient of permeability = 1.25 X 10
-5 

cm/sec. head causing seepage flow,              

h = 12.5 m. 
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5 a) Briefly explain the construction of Newmark’s Influence Chart and briefly explain 

its usage? 

[8M] 

 b) A monument 5000 kN is erected on the ground surface. Considering the load as 

concentrated, determine the vertical pressure directly under the monument at a depth 

of 10m below the ground surface. Also calculate the vertical pressure at a point, 

which is at a deputation of 10 m and a horizontal distance of 5m from the axis of the 

load. 

[8M] 

6 a) Describe briefly the procedure to compute the pre-consolidation pressure [8M] 

 b) An oedometer test is performed on a 2 cm thick clay sample. After 5 minutes, 50 % 

consolidation is reached. After how long a time would the same degree of 

consolidation is achieved in the field where the clay layer is 3.7 m thick? Assume 

the sample and the clay layer has the same drainage boundary conditions (double 

drainage). 

[8M] 

7 a) Describe the direct shear test. What are its merits and demerits compared to Tri-

axial test. 

[8M] 

 b) Two identical specimens of soil were tested in a tri-axial apparatus. The first 

specimen failed at a deviator stress of 800 kN/m
2
 when the cell pressure was 200 

kN/m
2
  while the second specimen failed at a deviator stress of 1400 kN/m

2
 when 

the sell pressure was 300 kN/m
2
. Determine ‘c’ and ‘’ for the soil.  

[8M] 
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