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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.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	What are the advantages of PSC construction? 


	[3M]

	2.
	List the losses of prestress.
	[3M]

	3.
	What is effective reinforcement ratio? 
	[3M]

	4.
	Write the expression for the bursting tension in Guyon’s method.
	[3M]

	5.
	Describe about shear connectors in composite construction. 
	[3M]

	6.
	What is mean by short term deflection?
	[2M]

	7.
	Define Kern Distance. 


	[2M]

	8.
	How will you improve the shear resistance of concrete beam using prestressing techniques? 
	[2M]

	9.
	Sketch the pattern of reinforcement in anchorage zone.
	[2M]

	10.
	What are the factors affecting loss of stress due to creep of concrete? 
	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	A PSC beam of 120mm wide and 300mm deep is used over a span of 6m to support a UDL of 4kN/m including its self weight. The beam is prestressed by a straight cable carrying a force of 180kN & located at an eccentricity of 50mm. Determine the location of the thrust line in beam & plot its position at quarter & central span sections. 
	[6M]

	
	b)
	Discuss the advantages and disadvantages of partial prestressing. 
	[4M]

	
	
	
	

	12.
	a)
	A rectangular concrete beam 560mm deep and 250mm wide is prestressed by means of 18-5 mm diameter wires located 85 mm from the bottom of the beam and 6-5mm wires, locating 35mm from the top of beam. If the wires are initially tensioned to a stress of 1040N/mm2, calculates the percentage loss of stress in steel immediately after transfer, allowing loss of stress due elastic deformation of concrete only. 
	[6M]

	
	b)
	A concrete beam is post tensioned by a cable carrying an initial stress of 1000N/mm2. the slip at the jacking end was observed to be 5mm. The modulus of elasticity of steel is 210kN/mm2. Estimate the percentage of loss of stress due to anchorage slip if the length of beam is 

(a) 20m; (b) 5m. 
	[4M]

	
	
	
	

	13.
	
	A post tensioned concrete T beam with unbounded tendons is made up of a flange 300mm wide and 150mm thick and width of rib is 150mm. The effective depth of section is 320mm. The beam is prestressed by 24 wires each of 5 mm diameter having the characteristic strength of 1650N/mm2.The effective stress after loss is 900 N/mm2.If the cube strength of concrete is 56 N/mm2. Estimate the flexural strength of the section using (a) IS code (b) British code. Take L/d =20 
	[10M]

	
	
	
	

	14.
	
	Calculate the transmission length at the end of a pre-tensioned beam as per Hoyer’s method with the following data: 

Span of beam=50m, 

Diameter of wires=7mm, 

Coefficient of friction between steel and concrete=0.1, 

Poisson’s ratio for steel=0.30, 

Poisson’s ratio for concrete=0.15, 

Es=210kN/mm2 and Ec=30kN/mm2, 

Fpu=1500N/mm2. 
	[10M]

	
	
	
	

	15.
	a)
	A prestressed beam with rectangular cross section with a width of 120mm and depth of 300mm is continuous over two spans AB=BC=8m. The cable with zero eccentricity at the ends and an eccentricity of 50mm towards the top fibres of the beam over the central support carries an effective force of 500kN. 


	[7M]

	
	b)
	Explain how long term deflections are predicted in prestressed members? 
	[3M]

	
	
	
	

	16.
	
	A prestressed concrete beam of rectangular section 150mm wide and 350mm deep, spans over 8m.the beam is prestressed by a straight cable carrying an effective force of 400kN at an eccentricity of 55mm. the modulus of elasticity of concrete is 40kN/m2.Compute the deflections at centre span for the following case: 

(i) deflection under pre stress and self-weight; 

Find the magnitude of UDL live load which will nullify the deflection due to prestress and self weight. 
	[10M]

	
	
	
	

	17.
	a)
	Enumerate load balancing concept.
	[2M]

	
	b)
	How do you compute the losses of stress in steel due to curvature and wobble effect? 
	[3M]

	
	c)
	A post tensioned bridge girder with unbonded tendons is of size 1200mm wide by 1800mm deep is of box section with wall thickness of 150mm. The high tensile steel has an area of 4000mm2 and is located at an effective depth of 1600mm. The effective prestress in steel after loss is 1000N/mm2 & effective span is 24m. If fck = 40 N/mm2, fp=1600N/mm2. Estimate the flexural strength. 
	[5M]

	
	
	
	

	18.
	a)
	A post tensioned concrete rectangular beam, 240mm wide by 500mm depth, is grouted before the application of live loads. The steel consists of three tendons, each made of 12 numbers of 7mm diameter wire encased in a thin metallic hose of 30mm diameter with an effective cover of 50mm. the modulus of elasticity of steel and concrete are 210 and 35kN.mm2 respectively. The beam spans 10m and supports two concentrated loads of 250kN each at the third points. Compute the unit bond stress. 
	[7M]

	
	b)
	List the effects of differential shrinkage in composite beams.

	[3M]
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