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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	
	Earth is required to be excavated from borrow pits for building an embankment. The wet unit weight of undistributed soil is 18kN/m3 and its water content is 8%. In order to build a 4m high embankment with a top width 2 m and side slopes 1 : 1, estimate the quantity of earth required to be excavated per meter length of embankment. The dry unit weight required in the embankment is 15kN/m3 with a moisture content of 10%. Assume the specific gravity of solids as 2.67. Also determine the void ratios and the degree of saturation of the soil in both the undisturbed and remolded states.
	L5
	CO1
	[15M]

	
	
	
	
	
	

	2.
	a)
	Explain the IS soil classification system.
	L2
	CO2
	[8M]

	
	b)
	Sketch the plasticity chart used for soil classification of fine grained soils in IS soil classification system and Give the group symbols for following soils


i) Liquid limit 40% and Plastic limit 22%


ii) Liquid limit 20% and Plastic limit 14%
	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Discuss the factors that influence the value of coefficient of permeability of a soil.     
	L2
	CO3
	[8M]

	
	b)
	A soil sample 90 mm high and 6000 mm2 in cross-section was subjected to a falling head permeability test. The head fall from 500 mm to 300 mm in 1500 sec. The permeability of the soil was 2.4×10−3 mm/s. Determine the diameter of the standpipe.
	L5
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Derive an equation for vertical stress due to a concentrated load-Q as per Boussinesq analysis.
	L6
	CO4
	[8M]

	
	b)
	A Rectangular area 2 x 4 m carries a u. d. l of 8t/m3 at the ground surface. Find the vertical pressures at 5 m below the center and corner of loaded area using Boussinesq’s equation.
	L5
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Mention types of rollers used for field compaction? Explain two type rollers briefly?
	L6
	CO5
	[8M]

	
	b)
	A saturated clay layer with single drainage face takes 4 years to attain 50% degree of consolidation. If the clay layer had the double drainage, then what is the time required to attain 50% consolidation?
	L5
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Write a note on the laboratory Triaxial shear test.
	L2
	CO6
	[8M]

	
	b)
	A direct shear test was performed on a 6cm x 6cm sample of dry sand the normal load was 360N. The failure occurred at a shear load of 180N.Plot the Mohr strength envelope and determine ᴓ. Assume c=0 also determine principal stress at failure.
	L5
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Derive an equation for capillary height.
	L6
	CO1
	[8M]

	
	b)
	Derive the relation between e, w, G and s.
	L6
	CO2
	[7M]

	
	
	
	
	
	

	8.
	a)
	A clay layer of 4m thick undergoes 50mm ultimate settlement under single drainage conditions. What would be the ultimate consolidation settlement for the above clay layer if it has double draining condition?
	L5
	CO4
	[8M]

	
	b)
	A soil profile consists of a surface layer of sand 3m thick (γ=16kN/m3), an intermediate clay layer 2m thick (γsat=19.25kN/m3),and a bottom layer of gravel 4m thick(γsat=19kN/m3). The water table is at the top of the clay layer. Determine the effective stress at various interfaces.
	L5
	CO5
	[7M]
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