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FACULTY OF ENGINEERING
B.E. 3/4 (Civil) II Semester (Old) Examination, April / May 2013

Subject: Soil Mechanics

Time: 3 Hours Max.Marks: 75
Note : Answer all questions from Part A. Answer any Five questions from Part B.

PART – A (25 Marks)

1. The mass specific gravity of a fully saturated soil having a water content of 25% is 1.98.
On oven drying the mass specific gravity reduces to 1.6. What is the true specific gravity
of soil?

2. A saturated soil has a volume of 9.6 cm3 and weight of 17.46 g. After complete drying it
has a volume of 5.22 cm3 and weight of 11.58 g. Determine the S.L.

3. Differentiate between seepage velocity and discharge velocity. Derive the relation
between them.

4. A flow net for calculating the seepage under a sheet pile was drawn. The coefficient of
permeability of soil was 8 x 10-4 cm/s. There were 5 flow paths and 14 equipotential
drops in the flow net. Estimate the quantity of seepage in cm/day-m length if the head
causing flow was 5 m.

5. List out the different methods of compaction in field and state their suitability of each
type of soil.

6. Differentiate between (i) Floating and fixed ring consolidometer (ii) Primary and
secondary compression.

7. Explain the terms:
(i)  Sensitivity       (ii) Critical void ratio

8. Excavation was being done for a foundation trench in a plastic clay having unit weight of
2.3 g/cc. When the depth of excavation reached 4 m it failed. On assumption that  =0,
calculate the value of cohesion of the clay.

9. What is stability number? What is its utility in the analysis of slopes?
10.A slope of infinite extent is made in dense sand layer at an angle of 30o to horizontal.

What is the factor of safety of the slope against shear failure, if the angle of internal
friction of the sand is 36o?

PART – B (5x10 = 50 Marks)

11.(a) State Stokes law. What is its use in the sedimentation method of analysis? What are
its limitations?

(b) Explain and discuss the BIS classification of soils briefly.

12.(a) State the basic principle of flow nets. What are the important characteristics of flow
net? State the various methods of obtaining flow nets. What are the uses of flow
net?

(b) A soil profile consists of a sand layer followed by a clay layer. Sand has a thickness
of 4.5 m. Clay also has a thickness of 4.5 m. The water table is situated at a depth of
2 m below the ground surface. Sand has a specific gravity of 2.68 and a porosity of
50%. Sand above the water table may be assumed as dry. The clay has a saturated
unit weight of 9.8 kN/m3. Draw the total, neutral and effective stress diagrams
showing the values at the depth of the water table, at the boundary separating the
two soils and at the bottom of the clay layer.
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13.(a) Discuss the significance of (i) Maximum dry density and (ii) Optimum moisture
content in field compaction. State the differences between standard Proctor
compaction and modified Proctor compaction.

(b) A standard Proctor compaction test was carried out and the following values were
recorded. The volume of the mould is 945 cc.

Weight of soil (gm) 1772 1837 1860 1871 1906 1865 1850
Water content (%) 17.5 19.0 20.0 20.8 21.8 22.4 24.2

Plot the dry density verses moisture content curve and hence find the optimum
moisture content and maximum dry density. What is relative compaction?

14.(a) What is coefficient of consolidation? Describe clearly the method of computing
coefficient of consolidation.

(b) Explain Mohr-Coulomb failure theory of shear strength of soils.

15.(a) What are the advantages and disadvantages of triaxial compression test in
comparison with direct shear test.

(b) A specimen of clean dry cohesionless sand is tested in shear box and the soil failed
at a shear stress of 40 kN/m2 when the normal load on the specimen was 50 kN/m2.
Determine
(i) the angle of shearing resistance

(ii) the principal stress during the failure and
(iii) the directions of the principal planes with respect to the direction of the shearing.

16.(a) Bring out the differences between the three types of earth pressures using sketches.
(b) A retaining wall with a smooth vertical back is 8 m high and retains a horizontal

backfill (c = 5 kPa,  = 35o,  = 14 kN/m3 above water table, 18 kN/m3 above water
table, 18 kN/m3 below water table). The backfill carries a surcharge of 20 kN/m2. The
water table is at a depth of 3 m below the surface of the backfill. Calculate the
magnitude and the line action of resultant active earth pressure.

17.(a) What are the modes of failure of slopes? Illustrate with sketches.
(b) Briefly outline the Swedish circle method of analysis for a finite slope.
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