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1. a)
What are the advantage and limitation of PSC over RCC.

 b)
What are the advantages of using Highstrength steel and high strength concrete in PSC members?

2. 
A prestressed concrete beam of rectangular cross section 160mm wide and 
330mm deep is prestressed by 8 wires of 7mm diameter wires located at 110mm 
from the soffit of the beam. If the wires are initially tensioned to a stress of 
1200MPA. Calculate the stresses at transfer and the effective stress after all 
losses. Take ESteel=208kN/mm2(S), EConcrete= 33.5 kN/mm2 . Given the following 

data.







Up to time of transfer 

Final stage
a) 
Relaxation of steel 

37 N/mm2

69MPa

b) 
Shrinkage of concrete

101 x 10-6 

309 x 10-6
c) 
Creep of concrete

   ___


59 x 10-6 per MPa.

3. 
A rectangular concrete beam 110mm wide and 250mm deep spanning over 8.6m 

is prestressed by a straight cable carrying an effective force of 270kN located at 

an eccentricity of 40mm. The beam supports a live load of 1.4kN/m. 


(a)
Calculate the resultant stress distribution for the central section of beam. 


Weight density of concrete is 25kN/m3.

  (b)
Find the magnitude of prestressing force with an eccentricity of 40mm 


which can balance the stresses due to dead load and live load at the bottom 

of the central section of the beam.

4. 
A prestressed concrete beam of 150 x 300mm cross section supports a live load of 5kN/m over a simply span of 10m. It has a parabolic cable having an eccentricity of 75mm at the midspan and zero at the ends.  Determine the force of prestress if the net resultant stress at the bottom fibre at midspan is zero under the action of dead load, live load and the prestressing force.

5.
A section of prestressed concrete beam 200 mm x 450 mm carries a factored shear force of 150 kN and a factored moment of 35 kNm.  The effective prestress after all losses is 700 Mpa.  Compressive stress at centroidal axis due to prestress is      5 Mpa.  Design suitable shear reinforcement use the following. 

data :

M30 mix, (p  =  1500 Mpa, Ap = 125 mm2  and cover to steel wires is 50 mm.
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6.
Design a suitable end block for a beam of 550mm wide and 1350mm deep subjected to three cable anchorage each exerting 403 kN. The top and bottom cable is located with their center at 225mm from the top and bottom faces respectively, third one being placed at the center of the depth. The anchorage plate has a diameter of 122mm. The allowable stress in steel is 140 N/mm2. Show the details of reinforcement by a neat sketch.



7.
A rectangular pre-tensioned concrete beam has a breadth of 100mm and depth of 230mm, and the prestress after all losses have occurred is 12 N/mm2 at the soffit and zero at the top. The beam is incorporated in a composite T beam by casting a top flange of breadth 300mm and depth 50mm.

Calculate the maximum uniformly distributed live load that can be supported on a simply supported span of 4.5m, without any tensile stressed occurring, if

a) The slab is externally supported while casting and




b) The pre-tensioned beam supports the weight of the slab while casting.

8.
A prestressed concrete beam of rectangular section 200 mm ( 400 mm has a span of 12 m. The beam is provided with  straight tendon at a uniform eccentricity of 100 mm, the prestressing force being 250 kN. Find the deflection at center. 


a)   under the action of prestress and dead load of the Beam. 

b) under the action of prestressed force + DL + L.L of 3.5 kN/m and     including the effect of creep and shrinkage, taking the creep coefficient as 2.0. Compare these deflections with the permissible limits as Per I.S code.
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1.
What are the different methods of post tensioning system explain them in detail along with neat sketches.

2.
A prestressed concrete beam 250mm wide and 320mm deep is prestressed with 
steel wires of area 220mm2 provided at an uniform eccentricity of 60mm and 
subjected to an initial stress of 1050N/mm2. The span of the beam is 10m. Find 
the percentage loss of stress.


a)
ESteel = 205 kN/mm2 and  EConcrete = 32 kN/mm2 


b)
Shrinkage of concrete      =   
300 x 10-6  for pretensioned beam and






    =
210 x 10-6  for post tensioned beam





c)
Ultimate creep strain       =   
45 x 10-6 mm/mm per MPa for pretensioned 


of concrete


beam 






    =
26 x 10-6 mm/mm per MPa for post 









tensioned beam


d)
Relaxation of stress in steel = 6% of the initial stress 


e)
Anchorage slip = 0.70 mm


f)
Friction coefficient for wave effect = 0.0014 per m


g)
Coefficient of friction = 0.55.

3. 
A rectangular beam 200mm wide and 380mm deep spans out 9m carries an imposed load of 5 kN/m.  If the prestressing force is 560 kN and parabolic tendons are having the eccentricity at supports and 90mm eccentricity at mid span, compute the resulting stresses at mid span at various stage.  Assume the losses as 17%.

4.
A beam 250mm wide and 600mm deep is simply supported over an effective span of 8m.  It carries two point load of 55 kN each at 2.5m from either support.  Determine the initial prestressing force and its eccentricity assuming that no tension is permitted in concrete both at transfer and service load.  Assume loss ratio as 0.85.
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5.
A concrete beam 250mm wide and 600mm deep with double overhang has the middle span 10m and the equal overhang on either side is 2.5m.  Determine the profile of the prestressing cable with an effective force of 270 kN which can balance an u.d.l of 7.8 kN/m over the entire beam which includes self weight of the beam.  Assume that no tension is allowed in concrete.  Sketch the cable profile masking eccentricity of cable at support and at mid span.

6.
Determine the bursting force as per I.S. Code and the reinforcement required in a simply supported beam with end zone of rectangular cross section 250mm wide x 500mm deep, carrying a prestressing force of 800kN. All the cables go through a duct and have a common anchor plate 200mm square with an overhang of 30mm all around the circular duct hole. Obtain the thickness of anchor plate if 50% of the load were transferred by bond through metal sheaths. Assume allowable stress in anchor plate is 140 N/mm2 and allowable tension in concrete is 1 N/mm2.  The length of load in zone is 500mm and zero tension may be considered as occurring at 10mm from the anchoring end, the distribution of the bursting stress being considered parabolic.


7.
Following data are related to a prestressed concrete composite T beam.

Width of stem = 120mm 

Depth of stem = 260mm 

Width of cast-in-situ flange = 500mm 

Thickness of cast-in-situ flange = 75mm

Span of beam = 7m

Modulus ratio between cast-in-situ concrete and prestressed concrete = 0.7

Live load = 12 kN/m

The beam is cast under unpropped condition. Calculate the value of the required effective prestressing force and its eccentricity if the permissible compressive stress in the cast- in- situ concrete is 7 N/mm2 and no tensile stress is permitted in the precast prestressed concrete under working load.

8.
A prestressed concrete beam with a cross section of 120mm wide and 300mm deep is used to support an u.d.l. of 10kN/m over an effective span of 8m.  The beam is prestressed by a straight cable carrying an effective prestressing force of 200kN at a constant eccentricity of 50mm.  Given Fc = 40kN/mm2, the modulus of rupture = 5N/mm2, area of the cable = 200mm2 and modular ratio = 6, estimate the deflection of the beam @ centre of span. 

a) under the action of prestress and deadload of the beam 

b) under the action of prestress force +DL+LL.
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1. a)
What are General principals of prestressing.

    b)
Explain in detail about pretressing and post tensioning.

2. 
A concrete beam of 10m span, 120mm wide and 310mm deep is presstressed by 
three cables. The cross sectional area of each cable is 220mm2 and the initial 
stress is 1075N/mm2 cable 1 is parabolic with an eccentricity of 45mm above the 
centroid at the supports and 55mm below at the centre of span. Cable 2 is also 
parabolic with zero eccentricity of 55mm below the centroid at the centre of span.  
If the cables are tensioned from one end only estimate the percentage loss of 
stress in each cable due to friction. Take coefficient of friction = 0.40 and friction 
coefficient for wave effect = 0.0015 per m.

3.
An unsymmetrical cantilever prestressed concrete beam has the following dimensions.



Top flange: 320mm wide and 80mm thick.



Web: 80mm thick and 260mm deep.



Bottom flange: 250mm wide and 80mm thick.



Span of the beam = 6m



Live load = 10 kN/m



Cross-sectional area of wires = 360mm2


Final stress in the wires = 1200 MPa.


Determine the eccentricity at which the prestress should be applied so that a net residual compressive stress of 4 MPa is present at mid span under full live load.  Concrete weighs 25 kN/m3.

4.
A prestressed concrete Tee beam carries a superimposed load of 5 kN/m over a span of 5.6m.  The Tee beam is made up of a flange 420mm wide and 50mm thick.  The rib is 100mm wide and 220mm deep.  The stress in the concrete must not exceed 14 MPa in compression and zero in tension at any stage.  Calculate the minimum prestressing force necessary and the corresponding eccentricity.
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5.
A rectangular prestressed beam 160mm wide and 350mm deep is used over an effective span of 10m.  The cable with zero eccentricity at the supports and linearly varying to 50mm at the centre, carries an effective prestressing force of 550kN.  Find the magnitude of a concentrated load W located at the centre of the span for the following conditions at the central section.

a) If the load counteracts the bending effect of the prestressing force neglecting the self weight.

b) If the pressure line passes through the upper kern of the section under the action of external load, self weight and prestress.

6.
The end block of a post-tensioned beam has a rectangular cross section          300mm x 500mm. It has a single concentric cable comprising 16 wires of 5mm diameter. The initial and final stresses in the wires are 1250 MPa and 1050 MPa respectively. The dimensions of the duct are 150mm x 150mm. The grade of concrete is M40. Design the bearing plate for the Magnel Blaton system of post tensioning. Also design the reinforcement in the end block.



7.
A composite T beam and slab floor carries a superimposed load of 4500N over a span of 10m. The T beams are 3.0m apart center to center and the slab is 150mm thick. Design the T -beam for flexure under service load assuming that the values for fck for post tensioning works and insitu concrete is 40 N/mm2 and 20 N/mm2 respectively. The strength of concrete at transfer is 35 N/mm2 and the modular ratio for prestressed concrete and insitu concrete is 0.60. The loss of prestress can be considered as 20%. Assume the permissible initial and final stress as               14 N/mm2. 

8. a)
With sketches explain the deflections of prestressed  concrete beams with various tendon profiles.







    b)
Explain the approximate method for deflection calculation of PSC beams.
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1. 
Write notes on:-


a)
Hoyer system


b)
Fresyssinet system


c)
Magnet system.

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 cantilever beam of span 6m is 260mm wide and 600mm deep.  It is prestressed with an effective force of 620kN which is located at a constant distance of 100mm from the tension edge.  Determine the maximum u.d.l the beam can carry in addition to its selfweight.  Also determine the maximum compressive stress developed in concrete under the load.  Concrete weighs 25 kN/m3.

4.
A beam 260mm wide and 600mm deep is simply supported over an effective span of 7.6m.  It carries two point loads of 65 kN each at 2m from either support.  Determine the initial prestressing force and its eccentricity assuming that no tension is permitted in concrete both at transfer and service load.  Assume the loss ratio as 0.86.

5.
Discuss in detail how the shear is developed in prestressed concrete beams under different loadings and evolve the expression for design shear.
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6.
A pre-tensioned beam of 8m span has a symmetrical I section. The flanges are 200mm wide and 70mm thick. The web thickness is 80mm and the overall depth of girder is 400mm. The member is prestressed by 8 wires of 5mm diameter located on the tension side such that the effective eccentricity is 90mm. The initial stress in the wires is 1250 N/mm2 and the cube strength of concrete at transfer is 40 N/mm2.

a) 
Determine the maximum vertical tensile stress developed in the transfer zone










b) 
Design suitable mild steel reinforcement, assuming the permissible stress in steel as 140 N/mm2.

7. a)
Identify the use of ordinary mild steel reinforcement in prestressed concrete members. 









b) 
A precast beam of 100mm x 200mm is incorporated in a composite T beam by casting a in situ slab of 400mm x 40mm size having Ec = 28 GPa. If the differential shrinkage is 100 x 10-6, determine the shrinkage stresses developed in the two material.

8. a)
Discuss the importance of control deflection of PSC members.


    b)
Discuss the factors influencing deflections.




c) Discuss short term deflections of uncracked members.
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