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NOTE:  Q.1 is compulsory, attempt any four questions from the remaining. All questions carry equal marks. Mobile phones and other electronic gadgets are not allowed in the examination hall.

Q.1:
 Define following terms.







     

i) Define Pre-tensioning and Post-tensioning.
ii) What are the advantages and limitations of Pre-stressing

iii) List different types of design loads?


iv) Write a note on concrete admixtures.

v) What are the causes of volume changes in Pre-stressed concrete?


Q.2: 
A 40 feet long simply supported beam having symmetrical I section as shown in figure is to carry a superimposed dead plus live load of 750 lb/ft in addition to its own weight. The beam will be pretensioned with multiple seven-wire strands with the centroid at a constant eccentricity of 7.91 in. the prestress force immediately after transfer will be 158 kips and after time dependent losses the force will reduce to 134 kips. The specified compressive strength of concrete fc’= 5000 psi and at the time of prestressing the strength will be 3750 psi. Calculate the flexural stresses at the mid span section after all losses with full service load in place.



Q.3: 
Determine the allowable flexural stresses at mid span in the concrete beam (Refer to Question 2) at the time of full service load. Also compare the allowable stresses and the applied stresses.

Q.4: 
A post-tensioned prestressed concrete beam is to carry a live load of 1000 lb/ft and superimposed deal load of 500 lb/ft in addition to its own weight, on a 40 ft span. Design strength of the normal-weight concrete to be used is 6000 psi. It is estimated that at the time of transfer, the concrete will have attained 4200 psi strength. Based on the required section modulli the following section is selected.


Determine magnitude of prestress force, eccentricity of the steel centroid steel based on ACI stress limitations for class U beam. Assume prestress losses to be 15 percent of the total prestress.

Q.5: 
Design a post-tensioned beam that must carry a uniformly distributed load over a 30 ft span as shown in the figure. In addition to its own weight, it must carry a dead load of 150 lb/ft and a service live load of 600 lb/ft. Concrete strength of 4000 psi will be attained at 28 days; and 3000 psi at the time of transfer of the prestress force. Assume one-fourth of live load is sustained substantially (Kb=0.25) and 20 percent prestress loss. 
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Q6: 
The pre-stressed beam shown in cross-section in figure below is pre-tensioned using five low 
relaxation stress-relieved Grade 270 half inch diameter strands, carrying effective pre-stress fpe 160Ksi. Concrete strength is fc’ = 4000Psi. Calculate the design strength of the beam.
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Q.7:   Attempt any two of the following. 





   


          (1) Classification of beam-column joint.

          (2) Advantages of precast construction (At least five)

          (3) Sketch a typical column base connection and label its different parts

Q.8:  Differentiate between bracket and corbel. Draw neat sketch of a typical reinforced concrete bracket. List 
         segmentally precast bridge construction techniques
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Moment of inertia, Ic= 12,000 in4


Area, Ac= 176 in2


Radius of gyration, r2= 68.2 in2


Section modulus, S= 1000 in3


Self-Weight, wo= 183 lb/ft
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Moment of inertia, Ic= 19,904 in4


Area, Ac= 240 in2


Radius of gyration, r2= 82.9 in2


Section modulus, S= 1422 in3


Self-Weight, wo= 250 lb/ft
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