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PART A
Answer ALL Questions

1. Describe various analysis methods for estimating resultant stress in PSC beams?

2. Differentiate between web shear resistance and flexural shear resistance of PSC
members.

3. Draw and explain the typical stress distribution in the end block of a post ten-
sioned beam

4. Write in detail the procedure of design of prestressed concrete tension members.

4 x 5 marks = 20 marks

PART B

5. A 7m span prestressed concrete simply supported beam is loaded with a live load
UDL of 22kN/m. It has a cross section of 300mm x 750mm. Beam is stressed
by a straight cable with constant eccentricity of 200mm below the CG having
a force of 450kN. Draw the pressure line in this beam. Consider self weight of
beam as 24 kN/cu. m.

OR

6. ABC is a single overhang simply supported beam with span AB=9m and BC=2.5m.
A and B are the supports and C is the free end. There is a UDL of 5.3kN/m over
the entire length in addition to self weight. Size of beam is 400mm x 800mm.
Determine the profile of the cable with an effective force of 450kN which can
balance the entire load. Sketch the cable profile. Take unit weight as 24 kN/cu.
m.
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7. Find the safe UDL that can be carried by the 8m span pre-tensioned flanged T
beam with respect to flexure. It has flange of 750mm wide 250mm thick. The
rib is 200mm wide by 550mm deep. The effective cover is 80mm. There are 6
cables of 9mm diameter each. Use M50 concrete, Ultimate tensile strength of
steel is1600N/sq.mm.

OR

8. A prestressed concrete beam is to be designed to support an imposed load of
12kN/m over an effective span of 10m. The stress in the concrete must not ex-
ceed 15N/sq.mm and 19N/sq.mm in compression respectively at transfer and at
service stage. Tensile stress shall not exceed 1N/sq.mm at any stage. Compres-
sive strength of concrete is 50 N/sq.mm. Ultimate tensile strength of tendon is
1600N/sq.mm. Design the section as pretensioned beam. Assume loss of pre-
stress as 18 percentage.

9. A two span simply supported continues beam ABC with spans AB=10m, BC=16m
has a cross section of 350mmx1000mm and effective prestressing force is 1800kN.
Cable is having straight profile in both spans with sudden bend at mid spans
and at support B. Cable eccentricities are zero, 170mm (above CG) and zero
at supports A, B and C respectively. Maximum eccentricities are at mid spans
and is equal to 425mm each (below the CG). Find the primary and secondary
moment due to prestress.

OR

10. A two span continuous beam ABC is prestressed with parabolic cable with a
prestressing force of 2000kN. Locate the pressure line corresponding to the cable
profile provided due to prestress alone. Span AB is 14m and span BC is 12m.
Cable eccentricities are zero, 180mm (above CG) and zero at supports A, B and
C respectively. Maximum eccentricities are at mid spans and is equal to 190mm
each (below the CG)

11. Design a suitable section for the tie member of a truss to support a maximum
design tensile force of 450kN. The permissible compressive stress in concrete at
transfer is 13N/sq.mm and no tension is permitted under working loads. The
loss ratio is 0.8. The initial stress in the 7mm dia wires is 890N/sq.mm and its
ultimate tensile strength is 1600N/sq.mm. The direct tensile strength of con-
crete is 3N/sq.mm.

OR
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12. A precast post tensioned beam of rectangular section is 350mmx750m size and
span 18m is prestressed using parabolic cable having eccentricity of 180mm from
soffit at mid-span and zero at supports. Area of steel is 1600sq.mm and the initial
prestress is 1600N/sq.mm. Grade of concrete is M50. After the precast beam
is erected in place, a top slab of width 1100mm and thickness 100mm is cast
over it. The resulting composite beam carries superimposed dead load and live
load of 8kN/m and 13kN/m respectively. If un-propped composite construction
is used, determine the resultant stress variation at mid span of the composite
section.

4 x 10 marks = 40 marks
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1. a)Explain internal resisting couple method of analysis in prestressed concrete
beams. (2.5)
b) Discuss the factors affecting deflection of prestressed concrete beams (2.5)

2. Describe different prestressing techniques used for improving shear resistance of
structural members. (5)

3. a) Discuss the effect of prestressing in indeterminate structures. (2.5)
b) State and explain Guyon’s theorem. (2.5)

4. Explain the design principles used in prestressed concrete pipes. (5)

4 x 5 marks = 20 marks

PART B

5. a) Discuss the advantages of prestressed concrete over RCC. (3)
b)A PSC beam supports an imposed load of 5kN/mm2 over a simply supported
span of 10m.The beam has an I section with an overall depth of 450mm.Thickness
of flange and web are 75mm and 1000mm respectively. The flange width is
230mm. The beam is prestressed with an effective prestressing force of 350kN at
a suitable eccentricity such that the resultant stress at the soffit of the beam at
mid span is zero. Find the eccentricity required for the force.Draw the resultant
stress distribution at support and at mid span section. (7)

OR
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6. A Prestressed pretensioned beam of 200mm wide and 300mm deep is used over
a span of 10m is prestressed with a wires of area 300mm2 at an eccentricity of
60mm carrying a prestress of 1200 N/mm2. Find the percentage of loss of stress
if the beam is a)Pretensioned b)Post tensioned, Ec= 35kN/mm2. (10)

7. a)Compare the flexure failure of conventional RC beam with PSC beam. (3)
b) The cross section of a prestressed concrete beam is a T-section with an
overall depth of1300 mm. thickness of web is 150 mm and width of flange
600mm .The beam is subjected to an ultimate moment M = 2130 kNm and a
shear force V=237 kN. Effective depth d = 1100mm, fck = 45N/mm2, ,fp=1500
N/m2,fep=890 N/mm2 .Estimate the flexural-shear resistance of the section.(7)

OR

8. A prestressed concrete beam is to be designed to support an imposed load of 5
kN/m over an effective span of 10 m. The stress in the concrete must not exceed
15 N/mm2 in compression and zero in tension at any stage. Compressive strength
of concrete 50 N/mm2. Ultimate tensile strength of tendon is 1600N/mm2.
Design the section as posttensioned beam .Assume loss of prestress = 20%.(10)

9. A prestressed beam with rectangular cross section with a width of 120mm and
depth of 300mm is continuous over two spans AB=BC= 8m. The cable with
zero eccentricity at the ends and an eccentricity of 50mm towards the top fibres
of the beam over the central support, carries an effective force of 500kN.
a) Calculate the secondary moments developed at B. (2)
b) If the beam supports the concentrated load of 20kN each at mid points of the
span, evaluvate the resultant stresses at the central support section B. (5)
c) Also locate the position of pressure line at the section. (3)

OR

10. a)Define the zone of transmission in end block of prestressed concrete struc-
tures.Draw the stress distribution also. (3)
b) The end block of a post tensioned bridge girder is 500mm wide by 1000mm
deep. Two cables, each comprising 90 high tensile wires of 7mm diameter are
anchored using square plates of side length 400mm with their centres located at
500mm from the top and bottom of the edges of the beam. The jacking force in
each cable is 4000kN.Design suitable anchorage reinforcement. (7)

11. A 6 m span composite beam consists of a 200mmx500 mm precast stem having
15 MPa prestress at soffit and zero at top after all losses.A slab 200mmx60 mm is
cast on top of the beam. Modulus of elasticity of stem and flange is 30kN/mm2

and 24kN/mm2.Determine the maximum load that can be supported on the
beam without causing tensile stress at the soffit if it is a) Propped b) Unpropped.
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Find also the resultant stress stress distribution if the differential shrinkage is
1.2x10−4mm/mm. (10)

OR

12. a)Differentiate between propped and unpropped composite construction? Enlist
adavantages of composite section. (4)
b) A cylindrical PSC water tank is subjected to a tensile force of 700 kN/m.
The permissible compressive stress in concrete is 13 N/mm2 and tensile stress
is 1 N/mm2 .Wires of 5mm diameter with an ultimate tensile strength of 1200
N/mm2 and intial stress of 1000N/mm2 is available. Use M40 concrete.Design
the tank wall. (6)

4 x 10 marks = 40 marks
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1. Write short notes on
a) Thermo Electric Prestressing (2.5)
b) Chemical Prestressing (2.5)

2. Derive the expression for minimum prestressing force and maximum eccentricty.(5)

3. a) Discuss the advantages of continuous members (2.5)
b) Draw the typical arrangement of reinforcements in end block (2.5)

4. Explain the design principles used in prestressed concrete two way slabs (5)

4 x 5 marks = 20 marks

PART B

5. A simply supported beam of prestressed concrete spanning over 10 m is of rect-
angular section 500 mm wide by 750 mm deep. The beam is prestressed by a
parabolic cable having an eccentricity of 200 mm at the centre of span and zero
at the end supports. The effective force in the cable is 1600 kN. If the beam
supports a uniformly distributed load of 40 kN/m, excluding the self weight of
the beam,
a) Evaluate the extreme fibre stresses at mid span section by stress concept,load
balancing concept and strength concept. (7)
b) Calculate the force required to balance a total laod of 50 kN/m on the beam.(3)

OR
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6. a) Discuss the advantages of prestressed concrete over RCC. (3)
b) A concrete beam 200x400 mm is prestressed by a parabolic cable carrying an
initial force of 240 kN.The cable has an eccentricity of 80 mm at midpan. Span is
10 m and LL is 3 kN/m.Estimate short and long time defelection of the beam.(7)

7. a)Briefly explain different modes of failure of prestressed concrete beams. (3)
b)The support section of a prestressed concrete beam, 300 mm wide and 500 mm
deep, is required to support an ultimate shear force of 100 kN, moment 150kNm
and a torsional moment of 50kNm. The compressive prestress at the centroidal
axis is 5 N/mm2. An effective prestressing force of 500kN is located at the bot-
tom kern of the section. Ultimate tensile strength of tendon is 1820N/mm2.The
characteristic cube strength of concrete is 40 N/mm2.Design suitable reinforce-
ments for the section. (7)

OR

8. A prestressed concrete beam is to be designed to support an imposed load of 4.4
kN/m over an effective span of 5 m. The stress in the concrete must not exceed 15
N/mm2 in compression and zero in tension at any stage. Compressive strength of
concrete 50 N/mm2. Ultimate tensile strength of tendon is 1600N/mm2. Design
the section as pretensioned beam .Assume loss of prestress = 20%. (10)

9. A continuous beam is shown in figure below.It is subjected to an external load of
120 kN at 9 m from left end and a UDL of 15 kN/m on the right span excluding
self weight.Loacte C line and and calculate extreme stresses at middle support.
A=1.8x105 mm2 I=1.56x1010 mm4 (10)

Figure 1: Continuous beam

OR

10. A continuous prestressed concrete beam ABC (AB=BC=10 m) has a uniform
rectangular cross section with a width of 250 mm and depth of 400 mm. The
cable carrying an effective prestressing force of 400 kN is parallel to the axis of
the beam and located at 120 mm from the soffit. The beam supports an imposed
load of 1.5 kN/m excluding self weight.
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a) Locate the resultant line of thrust through the beam. (7)
b)Calculate the resultant stresses at top and bottom of the beam at B. (3)

11. A 6 m span composite beam consists of a 200mmx500 mm precast stem and a
1200mmx60 mm cast in situ flange. The stem is post tensioned by a prestressing
force of 400kN.Loss of prestress 18%. Tendons are located at 100mm above the
soffit. Live load4.5kN/m. Modulus of elasticity of stem and flange is 30kN/mm2

and 24kN/mm2.Determine the resultant stress in the beam if it is a) Propped b)
Unpropped. Find also the shrinkage stress distribution if the differential shrink-
age is 1.2x10−4mm/mm. (10)

OR

12. a) Explain adavantages of composite section. (4)
b) Design a suitable section for the tie member of a truss to support a maximum
design tensile force 300 kN. The permissible compressive stress in concrete at
transfer is 16N/mm2 and no tensile stresses are permitted under working loads.
Loss ratio is 0.8. High tensile wires of 7 mm diameter are tensioned to 1000
N/mm2 is used. fp = 1920 N/mm2. The direct tensile strength of concrete is 3
N/mm2. (6)

4 x 10 marks = 40 marks
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1. What is meant by immediate and time dependent losses? Explain in detail the

various losses under these headings.

2. Explain the types of shear cracks in a pre-stressed concrete beam

3. What is meant by ‘linear transformation’ of cables? Why it is called so?

4. Explain the concept of composite construction in prestressed concrete

members. Explain the benefits of such composite construction.

(4 x 5 marks =20 marks)

PART B

5. Determine the loss in prestress and loss ratios due to elastic shortening of

concrete for the following cases

Pre-tensioned beam (b) Post tensioned beam with tendons tensioned

successively. The details are, beam cross section – 250x400mm, there are 4

wires of 8mm diameter each located at 75mm from soffit of the beam and

running parallel to the CG of the beam. The wires are stressed initially to

1000N/mm2. Es = 2x105N/mm2. Grade of concrete M50

OR

6. A prestressed concrete beam of section 120mm wide by 300mm deep is used

over an effective span of 6m to support a uniformly distributed load of 4kN/m
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which includes the self weight of the beam. The beam is prestressed by a

straight cable carrying a force of 180kN and located at an eccentricity of

50mm. Determine the location of thrust line in the beam and plot its position

at mid span and quarter span.

7. A simply supported type-1 post tensioned beam is stressed by a straight tendon

located at 100mm from beam bottom. Find the maximum distance the beam

can span safely. A live load UDL of 30kN/m un-factored is acting on the

beam. Cross section is a flanged I-section having following dimensions. Width

of flange – 400mm, thickness of flange – 150mm, overall depth of beam –

800mm, web thickness-200mm. Grade of concrete – M40, Initial stress in

tendon – 2000mm2. Loss ratios being 0.9 and 0.8 respectively for immediate

and time dependent losses. Area of tendon -1800mm2.

OR

8. Find the percentage change in the principal tension developed in the beam

shown below in comparison with the case of concentric axial pre-stressing at

the support section. Effective pre-stressing force is 200kN. The uniformly

distributed load on the beam including self-weight is 6kN/m.

9. Design the end anchorage zone for the end block of a bonded post- tensioned

beam of cross section 450mm x 800mm. The effective pr-stressing force is

1600kN and tendon is centrally placed at the ends. The strength of M50 grade

concrete at transfer is 40N/mm2. Use a bearing plate of size 300mm x 300mm.

OR

10. Find the hyper-static reactions in the 2 span simply supported continues beam

ABC. Span AB=BC=22m. Cross section is 250mmx900mm and effective

prestressing force is 2000kN. Cable is having parabolic profile in both spans

and cable eccentricities are zero, 150mm (above CG) and zero at supports A,

B and C respectively. Maximum eccentricities are at mid spans and is equal to

350mm each (below the CG)

120

300

10m

e=100m
m
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11. A precast post tensioned beam of rectangular section is 300mmx1200m size

and span 18m is prestressed using parabolic cable having eccentricity of

200mm from soffit at mid-span. Area of steel is 1400mm2 and the initial

prestress is 1500N/mm2. Grade of concrete – M60. After the recast beam is

erected in place, a top slab of width 1500mm and thickness 220mm is cast

over it. The resulting composite beam carries superimposed dead load and live

load of 1.5kN/m and 10kN/m respectively. If un-propped composite

construction is used, determine the resultant stress variation at mid span of the

composite section.

OR

12. Design a suitable section for a tension member of a truss to support a

maximum design tensile force of 800kN. The permissible compressive stress

in concrete at transfer is 19N/mm2 and no tension is permitted under working

loads. The loss ratio is 0.8. The initial stress in the 8mm dia wires is

1000N/mm2 and its ultimate tensile strength is 1800N/mm2. The direct tensile

strength of concrete is 4N/mm2.

(4 x 10 marks =40 marks)
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Branch: Computer Aided Structural Engineering 
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Time: 3 Hours                                                                                      Max. Marks: 60 

PART A 

Answer ALL questions 

 

1. What are the advantages of prestressed concrete over reinforced concrete? 

2. What are the effects of combined bending moment, shear and torsion in 

prestressed structures? 

3. Explain Guyon’s theorem for continuous prestressed beams. 

4. Explain advantages of composite structural members. 

(4 x 5 marks =20 marks) 

PART B 

5. A rectangular prestressed beam 150 mm wide and 300 mm deep is used over 

an effective span of 10 m. The cable with zero eccentricity at the supports, and 

linearly varying to 50 mm at the centre, carries an effective prestressing force 

of 500 kN. Find the magnitude of the concentrated load Q located at the centre 

of the span for the following conditions at centre of span: (i) if the load 

counteracts the bending effect of prestressing force(neglecting self-weight) (ii) 

if the pressure line passes through the upper kern of the section under the 

action of self-weight, external load and prestress.  

OR 

6. A prestressed concrete pile, 250 mm square, contains 60 pretensioned wires, 

each of 2 mm diameter, uniformly distributed over the section. The wires are 

initially tensioned on the prestressing bed with a total force of 300 kN. 
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Calculate the final stress in concrete and the % loss of stress in steel after all 

losses, given the following data:  

Es = 210 kN/m
2
  

Ec = 32 kN/m
2
  

Shortenin due to creep = 30 x 10
-6

 mm/mm per N/mm
2
 of stress  

Total shrinkage = 200 x 10
-6

 per unit length  

Relaxation of steel stress = 5 % of initial stress 

 

7. A prestressed concrete beam of size 400 mm x 800 mm is subjected to 

following service load conditions; M = 300 kNm, V = 120 kN and T = 150 

kNm. It  is prestressed with an  effective force of 1000 kN acting at an 

eccentricity of 220 mm. Area of prestressing steel is 940 mm
2
. Design 

longitudinal and transverse reinforcement necessary as per IS specification to 

resist the service load forces in the section using IS: 1343 recommendations. 

Assume cover of 50 mm , fck = 40 N/mm
2
, fy = 415 N/mm

2
, fp = 1600 N/mm

2
. 

Take effective stress in steel = 0.6 fp.   

OR 

8. Design a pre-tensioned roof purlin to suit the following data: 

Effective span = 6 m 

Applied load = 5 kN/m 

Load factors: DL = 1.4   LL = 1.6 

Cube strength of concrete, fcu = 50 N/mm
2
 

Cube strength at transfer, fci = 35 N/mm
2
 

Tensile strength of concrete,  ft = 1.7 N/mm
2
 

Ec = 34 kN/mm
2
               Loss ratio = 0.85 

Permissible stresses:- At transfer: 15 N/mm
2
, -1 N/mm

2
 

   At working load: 17 N/mm
2
, 0 N/mm

2
 

7 mm high tensile-steel wires having an ultimate tensile strength 1600 N/mm
2 

are available for use. 

 

9. Explain the three methods used for investigation on anchorage zone stresses. 

 

OR 
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10. The solid end block of a post-tensioned beam of 25 m span, with three cables, 

each of 7-15 mm strands, tensioned to 1200 kN is shown in figure. The 

anchorage plates are square with a side length of 180 mm. Design the end 

block for bursting forces and sketch the details of reinforcements according to 

the provisions of the Indian Standard code IS: 1343. 

 

 

11. (i) Write the procedure for design of composite sections. 

 

(ii) Design a composite slab for the bridge deck using a standard inverted T-

section. The top flange is 250 mm wide and 100 mm thick. The bottom flange 

is 500 mm wide and 250 mm thick. The web thickness is 100 mm and overall 

depth of the inverted T-section is 655 mm. The bridge deck has to support a 

characteristic imposed load of 50 kN/m
2
 over an effective span of 12 m. Grade 

40 concrete is specified for the precast pretensioned T with a compressive 

strength at transfer of 36 N/mm
2
. Concrete of grade-30 is used for the in situ 

part. Determine the minimum prestress necessary and check for safety under 

serviceability limit state. 

OR 

12. (i) What is differential shrinkage? How it is determined in composite 

structures? 

(ii) Explain the procedure for design of post and pre-tensioned prestressed 

concrete slabs. 

(4 x 10 marks =40 marks) 
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