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Instructions:
1. Attempt all questions.
2, Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4, Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6. English version is authentic.
Q.1 Answer any seven out of ten.
1. Define Soil and Soil Mechanics.

2. Explain two fundamental uses of soil.

3.  Draw three phase diagram of soil.

4.  List the methods of determination of water content of soil.

5. Give IS classification of soils.

6. Define Uniformity Coefficient (Cy) and Coefficient of Curvature (C.).

7.  Explain effects of compaction on the properties of soil.

8. Enlist factors affecting permeability of soils.

9.  Which are different methods to determine coefficient of permeability?

10. How would you obtain a chunk sample?

Q.2 (a) Explain core-cutter method to find field density of soil.
OR
(a) Explain determination of field density of soil by sand replacement method.
(b) Differentiate between disturbed and undisturbed soil samples.
OR

{b) Explain determination of plastic limit of soil.

(c) A soil sample has weight 500 gm and volume 375 cc. If moisture content is
22%, find out dry density and void ratio of the soil. Take G=2.65

OR

(¢} A soil sample has porosity of 30% and specific gravity 2.72. Find its void
ratio and dry density.

{d) A grading curve for a soil gives effective grain size Dio=0.16mm, 30% finer
size D3=0.42 mm and 60% finer size Dgp=0.80 mm. Find uniformity
coefficient and coefficient of curvature

OR

{d) Explain standard proctor test to find Maximum Dry Density and Optimum

Moisture Content of soil.
Q.3 (a) Explain consistency limits.
OR

(a) Explain degree of compaction.

{b) Explain importance of OMC in the field.

OR
{(b) Explain validity of Darcy’s law.
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The following observations were made in a proctor compaction test.

Water 8 10 12 14
content (%)
Bulk density 1.84 2.20 2.25 2.06
(Mg/m?)
Draw the graph and find OMC and MDD.
OR

Explain Falling Head Permeability Test with neat sketch.
Following observations were made during the Falling Head Permeability Test.
@) Diameter of soil specimen = 100 mm
(ii)  Length of the soil specimen = 125 mm
(iii) Initial water head = 120 mm
(iv)  Final water head = 50 mm
(v)  Diameter of stand pipe = 12 mm
(vi)  Time for water head to fall = 245 seconds.
Calculate coefficient of permeability of soil sample in appropriate SI unit
OR
Write short note on merits and demerits of box shear test.

Write short note on “Quick sand condition”.

OR
Explain Coulomb’s law for shear strength.
During direct shear test on C-®@ soil, the sample fails at shear strength 15
kN/m? and normal stress 22kN/m’. If angle of internal friction is 25', find
cohesion of soil.

OR
Distinguish between General Shear Failure and Local Shear Failure.
Write a detailed note on particle size distribution and sieve analysis test to be
performed in laboratory.

A strip footing 1.0 m wide and 0.9 m deep is resting on cohesion less sandy
layers. Properties of soil are ,

Y = 18kN/m’, ®=36" , Terzaghi’s Bearing Capacity factors for ®=36" are
N¢=65.4, Ng=49.4, N =54.0. Considering general shear failure and factor of
safety 2.5, find safe bearing capacity of soil.

Write short note on stages in sub soil explorations.

Define liquefaction of soil and explain its mechanism and effects.

Describe the split spoon sample with its use.
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