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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.
	a)
	Explain why high strength concrete and high strength steel are needed for PSC construction ?
	L4
	CO1
	[8M]

	
	b)
	State different types of prestressing .
	L4
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	A pretensioned beam 300 mm x 450 mm is pre-tensioned by 12 wires each of 7 mm diameter, initially stressed to 1200 MPa with their centroids located 100 mm from the sofit. Estimate the final percentage loss of stress due to elastic deformation, creep, shrinkage and relaxation. Assume relaxation of steel stress = 90 MPa. Ec = 35 GPa, creep co-efficient = 1.6 and residual shrinkage strain = 3 X10-4. 


	L1
	CO2
	[8M]

	
	b)
	A prestressed concrete beam of span 8 m having a rectangular section 150 mm x 300 mm. the beam is prestressed by a parabolic cable having an eccentricity of 75 mm below the centroid axis at the centre of span and an eccentricity of 25 mm above the centroid axis at support section. The initial force in the cable is 350 KN. The beam support three concentrated loads of 10 KN each at intervals of 2 Es = 38 kN/mm2. 
	L1
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	The cross section of a prestressed concrete beam is an unsymmetrical T-section with an overall depth of1300 mm. thickness of web is 150 mm. Distance of top and bottom fibres from the centroid are 545 mm and 755 mm respectively. At a particular section, the beam is subjected to an ultimate moment M = 2130 kNm and a shear force V=237 kN. Effective depth d = 1100mm, fck = 45N/mm2, fep=19.3 N/mm2, I= 665X108 mm4,Ap=2310 mm2,fp=1500 N/mm2,fep=890 N/mm2.Estimate the flexural-shear resistance of the section using IS code. 
	L4
	CO3
	[8M]

	
	b)
	What do you understand by Type I and Type II members? Explain in details. 
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	The end block of a post tensioned concrete beam 300mm X 300mm is subjected to a concentric anchorage force of 832800N by a freyssinet anchorage system of area 117200mm2. Discuss and detail the anchorage reinforcement for the end block. 

	L2
	CO4
	[8M]

	
	b)
	A PSC beam 250mm wide and 650mm deep is subjected to an effective prestressing force of 1360kN along the centroidal axis. The cable is placed symmetrically over the mild steel anchor plate of area 150mmx 350mm. Design the end block. Take fck= 30N/mm2.Assume initial prestressing force is 1.2 times the effective prestressing force. 
	L1
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	List the advantage of using precast prestressed elements along with in situ Concrete. 

	L1
	CO5
	[8M]

	
	b)
	List the different types of composite construction with neat sketches.
	L1
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	A concrete beam having a rectangular cross section 150mm wide and 300mm deep is prestressed by a parabolic cable of eccentricity 75mm at the at the centre of the span towards the soffit, and an eccentricity of 25mm towards the top at the support section. The effective force in the cable is 350kN. The beam supports the concentrated load of 20kN at the centre of the span in addition to the self weight. If the modulus of elasticity of the concrete is 38kN/m2 and the span is 8m, Evaluate Short term deflection at the centre of the span under prestress, dead load and live load.

	L5
	CO6
	[8M]

	
	b)
	A prestressed concrete bean of span 8m has a section of area 42 x l03 mm2. The moment of inertia of the section being 1.75 x 108 mm4. The beam is prestressed with a parabolic cable providing a prestressing force of 245 kN. The cable has an eccentricity of 50mm at the centre and zero eccentricity at the ends. Ignoring all losses, examine the deflection at the centre when the beam carries its own weight and prestress. 
	L4
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	What are the advantages of pretensioned concrete over post tensioned concrete? 
	L6
	CO1
	[5M]

	
	b)
	A Prestressed pretensioned beam of 200mm wide and 300mm deep is used over an span of 10m is prestressed with a wires of area 300mm2 at an eccentricity of 60mm carrying a prestress of 1200 N/mm2 Find the percentage of loss of stress, Ec= 35 kN/mm2 Shrinkage of concrete = 300 x 10-6 , creep coefficient =1.6 

	L4
	CO2
	[5M]

	
	c)
	Explain concept of limit states. 
	L6
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	Write about the Magnel’s method and Guyon’s method for end block.

	L1
	CO4
	[5M]

	
	b)
	Briefly explain the necessity of using composite section in PSC structures. 

	L2
	CO5
	[5M]

	
	c)
	A concrete beam having a rectangular cross section 150mm wide and 300mm deep is prestressed by a parabolic cable of eccentricity 75mm at the at the centre of the span towards the soffit, and an eccentricity of 25mm towards the top at the support section. The effective force in the cable is 350kN. The beam supports the concentrated load of 20kN at the centre of the span in addition to the self weight. If the modulus of elasticity of the concrete is 38kN/m2 and the span is 8m, Evaluate Long term deflection assuming a loss ratio as 0.8 and creep coefficient as 1.6. 


	L5
	CO6
	[5M]
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