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(Answer all Quest ions) 

Q. No Q u e s t i o n s Marks 

1 List different post tensioning sys tems that is generally used. 2 
2 Why is high-tensile strength steel is needed for prestressed concrete 

construction? 
2 

. 3 Differentiate bonded and unbonded prestressing. 2 
4 Mention the conventional failure of an over reinforced prest ressed concrete 

beam. 
2 

5 Sketch the typical tensi le s t ress distribution in an end block of a post-tensioned 
beam with a single anchorage. 

2 

6 What are the factors that inf luences the deflection of P S C members? 2 
7 Define a concordant cable in the context of prestressed concrete design. 2 
8 . What are the advantages of using composite construction with in situ concrete 

in structural members? 
2 

9 What are the primary considerat ions in the design of a water tank? 2 
10 Speci fy the functions of a s leeper in a railway track. 2 

P A R T - 6 ( 5 x 1 3 = 65 Marks ) 
(Restr ict to a maximum of 2 subdivisions) 

Q. No Q u e s t i o n s M a r k s 

1 1 ( a ) (i) A post tensioned prest ressed concrete beam is designed to support uniformly 
distributed dead load and live loads of 6 kN/m and 9 kN/m respectively. T h e 
beam is simply supported over a span of 12 m. T h e beam is prest ressed by 48 
wires of 5 mm diameter at an average eccentricity 250 mm, T h e cross-sect ion 
of the beam is a symmetr ical 1 section 300 mm by 750 mm overall with flange 
and web th ickness of 120 mm and 100 mm respectively. Determine the 
maximum s t resses developed at various s tages of loading if the beam is 
prestressed by steel s t ressed to initial s t ress of 1100 N/mm?. L o s s factor = 0.85. 

13 

( O R ) 
11 (b) (i) A pretensioned beam of section 230 mm wide and 300 mm deep is prestressed 

by 10 wi res each of 7 mm diameter initially s t ressed to 1100 
N/mm2 with their centroids located at 75 mm from the soffit. Est imate the loss 
of prestress using I S 1343. G iven the following data: 
Relaxat ion of steel s t ress = 85 N/mm^ 
E s = 210 kN/mm2; E c = 38 kN/mm^ 
Creep co-efficient = 1.6 
Residual shr inkage strain = 3x10"'' 

13 

\ 



1 2 ( a ) (i) A post-tensioned unbounded prestressed beam of T-sect ion with f lange width of 
1100 mm and 120 mm thick, th ickness of web being 250 mm is prest ressed with 
high strength steel wires of area 4250 mm^ located at an effective depth of 1500 
mm. If the compress ive strength of concrete is 40N/mm2 and the ultimate tensile 
strength of wire is ITOON/mm^, span to effective depth ratio is 20, effective 
prestress is 1000 N/mm^, estimate the ultimate flexural strength of section a s 
per IS1343 recommendations. 

13 

( O R ) 
1 2 ( b ) (i) A prestressed beam of rectangular section 150 mm wide and 300 mm deep is 

to be designed to support an ultimate shear force of 130 kN. T h e uniform 
prestress ac ross the section is 5 M P a . Given the charactehst ic cube strength of 
the concrete a s 30 M P a , grade of steel a s F e 415, and effective cover to the 
reinforcement a s 50 mm. Design suitable shear reinforcements according to IS 
1343 recommendations. 

13 

1 3 ( a ) (1) T h e end block of a post-tensioned prestressed member is 550 mm wide by 
550mm deep. Four cab les, each made up of 7 wires of 12 mm diameter strands, 
each carrying a force of 1000 kN are anchore;d 150 by 150 mm plate anchorages, 
located with their centres at 125 mm from the edges of the end block. T h e cable 
duct is of 50 mm diameter. T h e characterist ic compress ive strength of concrete 
is 45 N/mm^. T h e cube strength of concrete at transfer is 25 Wmrrf. Permiss ib le 
bearing s t resses behind anchorages should conform to IS : 1343 code 
specifications. T h e characterist ic tensile strength of steel reinforcement is 260 
N/mm^. Design suitable anchorage reinforcements for the end block and check 
for bearing s t resses . 

13 

( O R ) 
1 3 ( b ) (i) A concrete beam of T section spanning 6 m has flange width and th ickness of 

300 mm and 75 mm respectively. T h e overall depth of the beam is 600 mm. T h e 
thickness of the web is 50 mm. T h e beam is prestressed by a parabolic cable 
with an eccentncity of 125 mm at the centre below the centroid and zero at the 
supports with an effective force of 175 kN. Ef fect iveness factor is 0.75. L ive load 
on the beam is 2.0 kN/m. Determine the short term and long-term deflections. 
Given the density of P S C a s 25 kN/m^, age at transfer a s 28 days and modulus 
of elasticity of concrete a s Ec=38 kN/mm^ 

13 

1 4 ( a ) (i) T h e mid span section of a composite T beam compnses a pretensioned beam, 
250 mm wide and 800 mm deep and an in situ cast s lab 900 mm wide and 
150mm deep. T h e effective prestressing force located 200 mm from the soffit of 
the beam is 1800 kN. T h e moment due to the weight of the precast section is 
300 kN.m at mid span . After this is erected in place, the top s lab is cast producing 
a moment of 135 kN.m at mid span. 

After the s lab concrete is hardened, the composite section is to carry a 
maximum live load moment of 700 kN.m. Compute the resultant final s t resses 
at 
a . the top of s lab, and 

b, the top and bottom of the precast section. 

13 T h e mid span section of a composite T beam compnses a pretensioned beam, 
250 mm wide and 800 mm deep and an in situ cast s lab 900 mm wide and 
150mm deep. T h e effective prestressing force located 200 mm from the soffit of 
the beam is 1800 kN. T h e moment due to the weight of the precast section is 
300 kN.m at mid span . After this is erected in place, the top s lab is cast producing 
a moment of 135 kN.m at mid span. 

After the s lab concrete is hardened, the composite section is to carry a 
maximum live load moment of 700 kN.m. Compute the resultant final s t resses 
at 
a . the top of s lab, and 

b, the top and bottom of the precast section. 
( O R ) 

1 4 ( b ) (i) Est imate the ultimate moment capacity of the composite c ross section shown in 
Q.No. 14(a) using the Indian standard code provisions: G iven the following data; 

Area of steel = 2000 mm^ 
Cube strength of s lab concrete =35 N/mm^ 
Tens i le strength of steel = 1680 N/mm^ 

13 

1 5 ( a ) (i) A non-cylindrical pre-st ressed concrete pipe of 1.2 m diameter and th ickness of 
the concrete shell is 75mm is required to convey water at a working pressure of 
1.5 N/mm^. T h e length of the pipe is 6m. T h e loss ratio is 0.8. Determine the 
circumferential wire winding using 5mm diameter wires stretched to1200 N/mm^. 
T h e maximum permissible tensile s t ress is 11.2 N/mm^. 

13 

( O R ) 

7 -



A pre-tensioned prest ressed concrete pole of rectangular section 150 mm wide 
by 400 mm deep at the base is proposed for a pole of height 10 m. T h e analys is 
of wind loads on pile face and wires, indicate a maximum design moment of 25 
kNm at the base sect ion. T h e permissible compress ive s t ress in concrete is 14 
Wmnf and no tension is permitted under working loads. T h e loss of prestress 
may be taken a s 30 percent. 5 mm high tensile wires initially s t ressed to 1500 
N/mm^ are available for use . Check the adequacy of the section and determine 
the number of wi res required in the section. 

P A R T - C ( 1 X 15 = 15 M a r k s ) 
(Q .No . 16 is C o m p u l s o r y ) 

Q. No Q u e s t i o n s Marks 
16 (i) A concrete beam of 10 m span is prestressed by a linearly varying cable having 

eccentricit ies a s shown in Fig.Q.No.16. T h e force in the cable is 180 kN. T h e 
beam supports a concentrated load of 25 kN at the centre of the span. 
If E = 38 kN/mm^. L o s s ratio =0.8 and creep coefficient =1.6. Compute the 
short-term and long-term deflections. T h e cross-sect ion of the beam is 150 mm 
X 300 mm. 

15 
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Fig.Q.No.16 


