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1.
Write notes on:-


a)
Hoyer system


b)
Fresyssinet system


c)
Magnet system.
2.a)
A prestressed concrete beam 120mm and 320mm deep is prestressed by a 
straight 
wire carrying an initial force of 180 kN at an eccentricity of 55mm. The 
modulus of elasticity of steel and concrete are 205 kN/mm2 and 36kN/mm2 
respectively. Estimate the percentage loss of stress due to elastic deformation 
of concrete if the area of steel wires is 200mm2. Derive the formula involved.

   b)
A concrete beam is prestressed by a cable carrying an initial prestressing force of 
325kN. The cross sectional area of wires is 300mm2. 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)
Pretensioned 


(ii)
Posttensioned.

3.
A cantilever beam of span 5m is 250mm wide and 600mm deep.  It is prestressed with an effective force of 580KN 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 prestressed concrete beam 200mm wide and 380mm deep is used over an effective span of 7.2m to support an imposed load of 4.2 kN/m.  Concrete weighs 25 kN/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 eccentric prestressing force located 100mm from the bottom of the beam which nullify the bottom fibre stress due to loading.

5.a) 
Write in detail about the lever arm concept and derive the same for a  

   rectangular beam section.

b)
Define Kern distance and show how it is calculated for a rectangular beam.
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6.
Determine the bursting forces and the reinforcement in a simply supported rectangular beam 700mm deep and 300mm wide subjected to an axial prestressing force of 1500kN. Anchor plate is of size 300mm x 200mm. Assume 
allowable tension in concrete as 1.0 N/mm2 and zero tension occur at 128mm from the anchoring end. Assume parabolic distribution of bursting stress and straight line representing bursting force.

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 materials. 






 

8.a)    
What is the difference between short-term deflection and long term deflection in   

             pre-stressed concrete structures.





  b)      Explain what is meant by effective moment of inertia for an uncracked section.   

        Derive an  expression for the same. Assume necessary parameters
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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 prestressed concrete beam 125mm wide and 325mm deep is prestressed by a 
straight wire carrying an initial force of 200kN at an eccentricity of 50mm. The 
modulus elasticity of steel and concrete are 210 kN/mm2 respectively. Estimate 

the percentage loss of steel due to elastic deformation of concrete if the area of 
steel wires is 206mm2. Derive the expression involved.



   b)
A concrete beam is prestressed by a cable carrying an initial prestressing force of 
310kN. The cross sectional area of wires is 320mm2. Calculate the percentage loss 
of stress in the cable only due to shrinkage of concrete using IS1343 
recommendations assuming the beam to be 

(i)
Pretensioned.


(ii)
Post tensioned 
3.
Compute the net initial and final concrete stresses in the extreme top and bottom fibres at the central section of a prestressed concrete beam which is 250mm wide and 350mm deep on a span of 8m.  The beam is to support on imposed load of 5 KN/m and is to be prestressed with a final force of 550 KN at an eccentricity of 82mm.  Losses may be assumed as 16%.  Draw the sketches showing the variation of stresses.

4. A pretensioned beam of rectangular section 100mm wide and 180mm deep is to be designed to support concentrated loads of 3.5 kN each at one-third span points over an effective span of 4.5m.  The permissible stresses in concrete are limited to zero and 1.5 MPa tension at transfer and working load respectively.  If 4mm diameter wires initially stressed to 1200 N/mm2 are used, find the number of wires required and the eccentricity of the prestressing force assuming 15 percent loss in prestress.  Concrete weighs 25 kN/m3.

5. The horizontal stress at the centroid of a prestressed concrete beam of rectangular cross section is 125 mm x 250 mm is 7 N/mm2 and the maximum shearing force on the beam section is 68 KN.  Find the principal tensile stress.  Also find the minimum vertical prestress required to eliminate this principal tensile stress.
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 6. 
A Prestressing force of 300 kN is transmitted through a distribution plate 130mm wide and 130mm deep, the center of which is located at 100mm from the bottom 


of an end block having a section 150mm wide and 300mm deep. Evaluate the position and magnitude of the maximum tensile stress on a horizontal section passing through the center of the distribution plate using the methods of (a) Magnel, (b) Guyon. Find the area of steel necessary to resist the largest tensile force resulting from any of these methods.  Yield stress in steel = 250 N/mm2.

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)     Discuss the steps involved in approximate method of finding the long term   

           deflections of pre-stressed concrete beams.




   b)    Explain the allowable deflections criteria for floors and roofs using pre-stressed 

            concrete  construction.
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1.a)
What are the advantage and limitation of PSC iver RCC.

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

2.a)
A concrete beam is prestressed by a cable carrying an initial prestressing force of 
295kN. The cross sectional area of wires is 310mm2. Calculate the percentage loss 
of stress in the cable only due to shrinkage of concrete using IS1343 
recommendations assuming the beam to be 

(i)
Pretensioned.


(ii)
Post tensioned.







   b)
A concrete beam of rectangular section 100mm wide and 300mm deep is 
prestressed by four wires of 7mm diameter at an eccentricity of 55mm, the initial 
stress in the wires being 1200N/mm2. Estimate the loss of stress in steel due to 
only creep of concrete using the ultimate creep strain method and creep 
coefficient method assuming the following data.



Modulus of elasticity of steel = 205 kN/mm2


Modulus of elasticity of concrete = 36 kN/mm2.



Age of concrete at loading = 28 days.



Ultimate creep strain = 45 x 10-6 mm/mm per N/mm2.




Creep coefficient = 1.6






3.
An unsymmetrical I section is used to support on imposed load of 3kN/m over an effective span of 8.5m. The cross-sectional details of top flange is 310mm wide and 60mm thick. Thickness of web = 80mm. Overall depth of the section = 420mm. At the centre of span the initial prestressing force is 165kN located at 50mm from the soffit of the beam. Assume the losses as 15% compute the resulting stresses at various stages at mid span. Draw the  variation of stresses  

         
across the depth.

4.
 A pretensioned concrete beam is simply supported over a 10m span.  The characteristic imposed load is 100 kN force at midspan.  The concrete characteristic strength is 50 N/mm2 and the unit weight of concrete is 23kN/m3.

a) Determine the minimum required section moduli for the service condition.

b) If the section adopted is of area 120000mm2 and exactly the minimum    required moduli, determine the effective prestressing force required under service condition and the tendon eccentricity at midspan.
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5.
A presstressed beam of rectangular section 20 cm x 45 cm is prestressed by a triangular tendon carrying an effective prestress of 350 KN.  It  has a maximum eccentricity of 100 mm at midspan.  The beam supports a uniform load of 10 
`KN/m over a span of 10 m.  Determine the principal stresses at the support section.
6. 
A high tensile cable comprising 12 strands of 15mm diameter (12 K15 of P.S.C. Freyssinet system) with an effective force of 2250 kN is anchored concentrically in an end block of a post-tensioned beam. The end block is 400mm wide by 750mm deep and the anchor plate is 200mm wide by 250mm deep. Design suitable anchorage zone reinforcements using Fe-415 grade HYSD bars using IS:1343 code provisions.

7.
Design a rectangular prestressed concrete beam to support a slab of 4m width and made of M20 Concrete. The beam is simply supported and made of M40 concrete with pretensioned HTS wires. The span of the beam is 8m and the slab is cast over the beam as a composite section. The thickness of the slab is 100mm and it is carrying a uniformly distributed load of 4 kN/m2.


8.        An  S.S pre-stressed concrete beam of length L is having a tendon profile with  

central eccentricity e which is uniform over the central span of 2L/3 and linearly going to 0  towards the supports. Find the short-term deflection. Assume necessary parameters.
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1.a)
What are General principals of prestressing.

   b)
Explain in detail about pretressing and post tensioning.

2.a)
A straight post-tensioned concrete member 14m long with a cross-sectional area 
920mm2. This steel is made of four tendions with 230mm2 per tendon. The 
tendons are tensioned to a stress of 1200N/mm2. determine the loss of prestress in 
each tendon due to elastic shortening of concrete. Find also the average 
percentage loss of prestress.
If it is desired that after the last tendon is tightened a stress of 1200N/mm2. be maintained in each tendon,  6. compute the actual stresses to which the individual tendous should be tightened m=6






   b)
Determine the loss of stress in tendons due to shrinkage of concrete in a post-
tensioned beam if the age of concrete at transfer is 28 days.


Take ESteel = 207 kN/mm2.



3.
       A post-tensioned simple beam 10m span carries a superimposed load of 20kN/m. 
The initial prestress in steel is 1050 N/mm2 and the lossed are 14%. The cable is 
parabolic and cross-sectional area is 1200mm2. Compute the resulting stresses at 
various stages at mid span. The cable has zero eccentricity at supports and 60mm 
at the centre of span. The beam is of T-section has flange 610mm x 110mm and 
web is 210mm wide and 1100mm deep. Draw the sketches showing the variation 
of stress. 

4.

 A rectangular beam 200 X 450mm has a span of 10 metres.  The prestressing cable has a trapezoidal cable with zero eccentricity at the ends and 70mm at one third span points.  The effective prestress is 750kN after all losses.  Determine the value of equal point loads the beam can support at the one third points if the pressure line passes through the upper kern of the section.

5.
A prestressed beam of 180 mm x 300 mm is axially prestressed by a lenders carrying an effective force of 300 KN.  The beam supports a uniform load of 12 KN/m over a span of 8 m.  determine the principal stresses at the support section.

If this beam is also prestressed in the vertical direction with a stress of  5 N/mm2.  Determine the principal stresses at the support sections. 
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6.
A simply supported prestressed concrete rectangular beam 250 mm wide and 450mm deep is provided with a prestressing force of 850kN.  All the cables pass through the same circular diet and anchored to a common anchor plate 200mm square with on over bang of 25mm on all sides.  Find the thickness of ancharplate permissible bending stress for the anchor plate is 140 N/mm2.  Find also the bursting force and the reinforcement necessary for the end block.  Assume the length of end block is 450mm and zero tension occurs @ from the anchoring end.  Assume parabolic bursting stress distribution.

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 concrete beam (90 mm x 180 mm) is pre-stressed by two wires of 7 mm   

diameter with a pre-stress of 920 kN/mm2. The span is 3 m. The wire are parabolic with central eccentricity of 36.8 mm. The beam supports two concentrated live loads of 7kN spaced   at 1m.Compute the initial deflection under pre-stress + self weight and final deflection   including the concentrated loads. Assume a 15 % loss in pre-stress. Ec =30.9 kN/mm2
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