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Instructions to the Students 
Each question carries 12 marks. 
Attempt any five questions of the following. 
Illustrate your answers with neat sketches, diagram etc., wherever necessary. 
If some part or parameter is noticed to be missing, you may appropriately assume it and should 

mention it dearly. 
Use of IS: 1343, IS: 3370 and IS: 784 are permitted. 

(Marks) 

Q.1. (a) Discuss in brief the different forms of Prestressing Steel. (06) 
OR 

(a) Explain load balancing concept applied to analyse basic behaviour of prestressed concrete. 
(06) 

(b) A concrete beam of dimension 100 mm x 300 mm is post-tensioned with 5 straight wires of 7 mm 
diameter. The average prestress after short-term losses is 0.7f0  = 1200 Nimm2  and the age of loading 
is given as 28 days. Given that Ep = 200 x 103  MPa, E, = 35000 MPa, find out the losses of prestress 
due to creep, shrinkage and relaxation. Neglect the weight of the beam in the computation of the 
stresses. (06) 

Q.2. (a) Write a short note on anchorage zone with evenly distributed forces using Guyon's approach. 
(06) 

(b) Explain: Bursting tensile stresses in the anchorage zones of bonded, post tensioned members. 
(06) 
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Q-3. 
A rectangular beam 400 x 600 mm has a span of 6 m and is subjected to an udl of 16 kN/m 

including the self weight. The prestressing tendons which are located along the longitudinal centroidal 
axis provide an effective prestressing force of 96 kN. Determine the extreme fibre stresses in concrete 
at the mid span section. (06) 

For a two span continuous prestressed concrete beam obtain a concordant cable profile. Each span 
is 15m in length. An udl of 20kN/m is acting on the entire first span. The second span carries a point 
load of 2001(N at its centre. (06) 

The mid-span section of a composite beam is shown in the figure. The precast web 300 mm x 920 mm 
(depth) is post-tensioned with an initial force (Po) of 2450 kN. The effective prestress (Pe) is estimated 
as 2150 IN. Moment due to the self weight of the precast web (MSW) is 270 kNm at mid-span. After 
the web is erected in place, the top slab of 150 mm x 920 mm (width) is casted (unpropped) producing 
a moment (MCIP) of 135 kNm. After the slab concrete has hardened, the composite section is to carry 
a maximum live load moment (MLL) of 720 kNm. Compute stresses in the section at various stages. 

(12) 

300 

Section 

The section shown is designed as a Type 1 member with MT = 435 Ithm (including an estimated 
MSW = 55 kNm). The height of the beam is restricted to 920 mm. The prestress at transfer 
fo = 1035 N/mm2  and the prestress at service f„, = 860 N/mm2. Based on the grade of concrete, the al 
lowable compressive stresses are 12.5 N/mm2  at transfer and 11.0 Nimire at service. The properties of 
the prestressing strands are given below. 

Type of prestressing tendon: 7 - wire strand 
Nominal diameter = 12.8 mm 
Nominal area -= 99.3 me 

For the section, find the acceptable zone by Magners graphical method. Compare the designed values 
of eccentricity (e) and the inverse of prestressing force at transfer (1/P0) with the acceptable zone. 

(12) 
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OR 
Q. 5 Design a non-cylinder pre-stressed pipe for the following specifications: R = 300 mm, p = 1.05 MPa, 

b= 1000 MPa, ft  = 800 MPa, f = -14 MPa, f = - 0.7 MPa, F, = 2.1x1.05  MPa, E = 0.35 x 105  MPa 
and 2.5 ram wires are used. And what would be the internal pressure `p' required to balance the pre-
stress at transfer before losses to maintain a stress of -0.7 in concrete? 

(12) 

Q.6. Explain any three from the following: 
Corrosion of Prestressing steel 
Grouting of Post Tensioned Tendons 
Different types of shear failures in prestressed concrete beams. 
Concrete Crushing at End Anchorages. 

(4 x 3 = 12) 

End of Paper 
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