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1.a)
What are General principals of prestressing.

   b)
Explain in detail about pretressing and post tensioning.

2.a)
List the losses of prestress to be considered in the pre-tensioned and post-tensioned members.





   b)
A simply supported concrete section of uniform cross section is prestressed by 
means of two cables both of which have an eccentricity of 90mm below the 
centroid at each end. The first cable is parabolic and is anchored at an eccentricity 
of 85mm above the centroid at each end. The second cable is straight and parallel 
to the line joining the supports. If the cross sectional area of each cable is 100mm2 
and the beam has the cross sectional area of 2.1 x 104mm2 and the radius of 
gyration of 115mm. Calculate the loss of stress in the first cable when the second 
cable is tensioned at a stress of 1150 N/mm2. Take modular ratio = 6.

3
A prestressed I section has got the following properties:



Thickness of flange

:
100mm

Width of flange

:
250mm

Width of web

:
100mm

Depth of web

:
500mm

Thickness of bottom flange  :
200mm

Width of bottom flange
:
200mm

Two cables are located at 120 mm from bottom each of area 50mm x 50mm the span of the beam is 9m.  the beam has to carry a superimposed load of 20 KN/m.  The prestressing force is transmitted by tendons in two cables.  In each cable the tendons consist of 14 wires of 5 mm diameter subjected to an initial stress of 1000 N/mm2.  Analyse the beam section at the center for the stresses induced before and after the application of the superimposed load.  Allow 15% loss of prestress.

4.
Design a rectangular section of pre-tensioned prestressed concrete if it is required to support a dead load moment of 15 KNm  (including self weight) and a live load moment of 30 KNm.  Use M40 concrete and assume suitable data.

5.
A prestressed concrete beam of rectangular section is 150mm wide, 375 mm deep is simply supported over a span of 8 m.  The beam is concentrically prestressed by a cable carrying an effective prestressing force of 337.50 KN.  The beam supports an all inclusive load of 8 KN/m.  Compare the principal tensile stresses induced in the beam with and without the prestress at the support section.  
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6.
The end block of a prestressed concrete beam, 250mrn wide and 500mm deep, has two anchor plates, 200 x 50mm deep at 75mm from the top, and                200 x 80mm deep located 100mm from the bottom of the beam, transmitting forces of 275 and 320kN respectively.

a) Find the position and magnitude of the maximum tensile stress on a horizontal section passing through the center of the beam using Guyon's method.

b) Evaluate the maximum tensile stress on sections passing through the larger and smaller prestressing forces using Guyon's method.


7.a)
Explain the complete procedure for the analysis of composite section for propped construction.








  b) 
A rectangular precast prestressed concrete section 100 x 230mm has a net prestress of 0 at top and 12 MPa at bottom. Such beam is incorporated in a composite T beam by casting an in-situ flange of 300 x 50mm. What will be the maximum safe UDL that can be applied on a simple span of 5m for no tension. Assume propped construction.

8.a)
Estimate the long term deflection of the beam under 1.5 times the working load. The value of creep-coefficient  (() is 2.0.





   b)
A P.S.C beam of rectangular section 100 mm wide and 200 mm deep spans overs 6.0 m. The beam is prestressed by a straight cable of 5 wires of 5 mm and stressed to 1200 N/mm2 at an eccentricity of 400 mm. Assume the modular ratio (c = 6.2. If the modulus of elasticity of concrete is 34 kN/mm2 and module of rupture is 4N/mm2, calculate the maximum deflection of the beam at the following stages: 

i)
Prestress + self weight + imposed load of 10 kN/m 


ii)
1.50 time working load.
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1a)
What are the advantages and limitations of PSC iver RCC.

b)
What are the advantages of using High strength steel and high strength concrete in PSC members?
2.
A post-tensioned concrete beam 120mm wide and 320mm deep spanning over 9m 
is stressed by successive tensioning and anchoring of three cables 1, 2 and 3 
respectively. The cross-sectional area of each cable is 210mm2 and initial stress in 
each cable is 1200MPa. Take modular ratio = 5.8 The cable profiles are as shown 
in the Figure. Estimate the percentage loss of stress in each of the cable if they are 
successively tensioned and anchored. Derive the expression involved from first 
principles.





3
The properties of the I section for the post tensioned prestressed concrete beam are as follows.
Top flange width
:
500 mm

Depth

:
150 mm

Web width

:
150 mm

Depth

:
650 mm

Bottom flange width:
300 mm

Depth

:
200 mm

The span of the beam is 20 m and carries a superimposed uniformly distributed load of 12 KN/m covering the entire span besides its own load.  The prestressing force is applied by 3 cables located at 100 mm from bottom each cable consists of 12 wires of 7 mm diameter, stretched initially to 1100 N/mm2.  Determine the stresses in the prestressed beam of different stages of loading.  Assume a loss of prestress of 15% in the final stage. 
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4.
Design an I section for simply supported prestressed concrete beam to carry an imposed load of 20 KN/m on a span of 10 m.  Use M50 concrete.

5.
A prestressed concrete beam of rectangular section 180 mm wide and 350 mm deep is simply supported over a span of 10 m.  The beam is concentrically prestressed by a cable carrying an effective prestressing force of 325 KN.  The beam carries an all  inclusive load of 9 KN/m.  Find  the principal tensile stress at the support section.





In case the cable has a parabolic profile with an eccentricity of 125 mm at the centre of span.  The eccentricity being zero at the supports.  Find the percentage reduction in the principal tensile stress at the support section.                                                                                         

6. a) 
A Prestressed beam of 700mm x 300mm cross section is subjected to two symmetric cables each with 1000 kN transfer prestressing force. An anchorage plate of 200mm x 250mm is provided for each cable. Determine the reinforcement in the transmission zone.


b) 
A beam of cross section 700mm x 300mm is subjected to an eccentric prestressing force of 1200 kN with 100mm eccentricity. Assuming an anchor plate of size 350mm x 200mm, determine the bursting stress and the necessary reinforcement.


7.a)
State the advantage of composite construction




  b)     What are shear connectors? Explain how they are designed?


   c)      State the step by step procedure of analysis of a composite section.
8.a)
Explain the load deflection curve of a prestressed beam through the diagram.

b)
A PS concrete beam of 10m simply supported is post-tensioned with 780mm2 of high tensile steel to an intial prestress of 965 MPa immediately after prestressing. Compute the initial deflection of midspan due to prestress and the beams own weight.  Assuming Ec = 28 x 103 MPa,  estimate the deflection after 1½  months assuming a creep coefficient of Cc = 1.8 and an effective prestress of 825 MPa at that time.  The cross section of the beam is 300mm x 450mm and the given cable is parabolic in nature at an eccentricity of 200mm from the top soffit of the beam.
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1
What are the different methods of post tensioning system? Explain them in detail along with neat sketches.

2.a)
A post-tensioned concrete beam of rectangular cross section 110mm wide and 
300mm deep is stressed a parabolic cable with zero eccentricity at the supports 
and an eccentricity of 45mm at the centre of the span. The cross sectional area of 
the cable is 200mm2. Take ESteel = 206 kN/mm2, EConcrete= 35 kN/mm2. Age of 
concrete at the time of loading = 28 days. The initial stress in cable is 1200MPa. 
Find the loss of stress due to creep of concrete.




   b)
A concrete beam is prestressed by a cable carrying an initial prestressing force of 
335kN. The cross sectional area of wires is 320mm2. Calculate the percentage loss 
of stress in the cable only due to shrinkage of concrete using IS 1343 


recommendations assuming the beam to be 


(i)
Pre-tensioned.


(ii)
Post-tensioned.


Take ESteel = 210 kN/mm2. Age of concrete at the time of transfer = 10 days.

3.
 A pretensioned concrete beam of 300 mm x 600 mm cross section is stressed by 20 nos of 8mm  ( high tensile steel wires, located  at 200 mm below the centre line of the section.  If the characteristic strength of concrete is 45 N/mm2 and the characteristic strength of prestressing steel is 1400 N/mm2, determine the moment of resistance of the section.

4.
A prestressed concrete beam supports a live load of 3.7kN/m over an effective 
span of 8.2m The beam is of a T Section with an overall depth of 420mm. 
Thickness of web is 80mm. The top flange is 20mm wide and 60mm thick. The 
beam is to be prestressed by an effective force of 240kN at a suitable eccentricity 
such that stress at the soffit at the central span is zero.

(a)
Find the eccentricity required for the force.


(b)
If the tendon is concentric, what should be the magnitude of the 



prestressing force for the resultant stress to be zero at the bottom fibre?
Contd….2

Code No. 410110




.2.


Set No. 3
5.
A prestressed concrete beam of a symmetrical I section has the following properties :

Area of cross section


                       =
       55000 mm2
Second moment of area about the neutral axis
=
1.89 x 109 mm4  

Static moment of the section above the neutral axis, taken about the 

Centroid





=
4.68 x 106 mm3

Thickness of web




=
50 mm

The beam is concentrically prestressed in the horizontal direction by 24 wires of 5mm diameter and vertically by similar wires at 150 mm centres, carrying an effective prestress of 900 N/mm2   Calculate the principal stresses at the centroid when a shearing force of 80 KN acts on the section.             

6.
A post tensioned concrete beam having an end section 1000mm x 1500mm is provided with 4 cables of 400kN each. The cables are spaced in a vertical line so that the centroid of the cables coincides with the center of gravity of the section. Design anchor plates, vertical and horizontal bursting reinforcement and spalling reinforcement.    

7.
The cross section of a composite beam which consists of a 300mm x 900 mm precast stem and a cast-in-situ flange 900 mm x 150 mm. The stem is a post-tensioned unit with an initial prestressing force of 2200 kN. The effective prestress available after making deduction for losses, is 2000 kN. The dead load moment due to the weight of the flange is 120 kNm. After the hardening of the flange concrete, the composite section has to carry a live load, which produces a bending moment of 700 kNm. Determine the stress in concrete at various stages of loading.

8.a)
Explain in general the deflection of prestressed  concrete beams.


b)
Discuss the importance of creep and shrinkage in assessing the deflection of PSC Beams.










c)
Discuss the recommendation of IS code of practice regarding assessing deflection of PSC beams.
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1.
Write notes on:-


a)
Hoyer system


b)
Fresyssinet system


c)
Magnet system.
2.
A prestressed concrete beam of rectangular cross-section 150mm wide and 320mm deep is prestressed by 8 wires of 7mm diameter wires located at 105mm from the soffit of the beam. If the wires are initially tensioned to a stress of     1075 N/mm2, calculate the stress at transfer and at the final stage.                       ESteel = 207kN/mm2. Assume the following data.






Up to time of transfer 

Final stage

i)
Relaxation of steel 

36 N/mm2

68MPa


ii)
Shrinkage of concrete

102 x 10-6 

310 x 10-6

iii)
Creep of concrete

   ___


58 x 10-6 per MPa.

3.
Simply supported unbonded Post-tensioned beam of 300 mm x 500 mm cross section  has an effective span of 7 m.  It is prestressed with tendons having a total cross sectional area of 845 mm2 at an eccentricity of 150 mm.  Determine the moment of resistance if  (ck = 40 Mpa, (p  =  1800 Mpa and effective prestress  (pc =  0.5 (p.

4.
A prestressed concrete beam 200mm wide and 350mm deep is used over an 
effective span of 6.4m to support an imposed load of 4kN/m. The weight density 
of concrete is 25kN/m3. At the quarter span section of the beam find the 
magnitude of 

(i)
The concentric prestressing force necessary for zero fibre stress at the soffit when the beam is fully loaded and 

(ii)
The eccentricity prestressing force located 100mm form the bottom of the 


beam which nullify the bottom fibre stress due to loading.
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5.
A prestressed concrete beam of rectangular section 150 mm x 300 mm is Prestressed by a      parabolic cable carrying an effective prestress of 200 KN. The cable has an eccentricity of 100 mm at the centre of span and reducing to 25 mm at the supports.  The beam supports uniformly distributed load of 15 KN/m including its self weight on a span of 10mts. Determine the shear resistance of uncracked section at the support.   Use (ck = 45 Mpa.

6.
A Post tensioned concrete beam having end section of 500mm x 1000mm is provided with two cables of 250kN each. The two cables are spaced at 150mm on either side of the centroid of the beam with 45 degree inclination. Design the anchor plates, the bursting and spalling reinforcement.

7. a) 
Explain the construction techniques of Composite beams. 


    b) 
Explain the effect of differential shrinkage in composite sections.
8.
Determine the mid span deflection of Beam as shown below (i) at transfer with an intial prestress force of 6800KN  (ii) under an imposed load of 30 KN/m when the prestress force has been reduced to 4500 KN.

[image: image1.png]



###
Set No.


1











Set No.


2











Set No.


3











Set No.


4











1





2





3





120 mm





320 mm





60mm





60mm





50mm








