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gonal cross lines on the remaining blank pages.

and /or equations written eg, 42+8

2. Any revealing of identification, appeal to evaluator

Important Note : 1. On completing your answers, compulsorily draw dia;
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~Design of Prestressed Qo “fcrete Elements
/ Max. Marks: 100
ﬁ‘“

,ch‘ osmg ONE full questzon f%m each module.
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“ Module-1 ¢

a. Explain the need of high strength concrete and high strengtl; steel for PSC members.
LN (10 Marks)

b. A prestressed concrete beam of 400x 600 mm deep 1s prov1ded with a tendon having
parabolic cable profile with.zeéro eccentricity at suppoxts and 100 mm at mid span of 6 m
span. If the total load including self weight is of 35 kiN/m on the span. Compute the extreme

0

stresses at mid span séc%ﬁ*on The tendons carry a %&stressmg force of 1000 kN. (10 Marks)

Vo OR_ *
a. Explain Hoyer’s\long line method of preteﬂs%ned concrete with a neat sketch. (10 Marks)
b. A simply supp@rted T beam having cross section of flange width 1200 mm and 200 mm
thick, rib,4s,240 mm wide and 1000 mm deep. The beam carries a load of 12 kN/m over a

span of* ~6 ‘m. Determine the prestgessmg force and its eccentrlclty to produce net stress
50 i . (10 Marks)

««««««

230mm x 750mm and*'ﬁls prestressmg with 10 I;umbers of # 7 mm dlameter bars with zero
eccentricity at support and 200 mm of mldspan Calculate the loss ‘due to different causes for

~ Initial prestress (Po) = 1000 N/mm® ;
K=0. 003/m

Anchorage slip = 5 mm of Jacklng end ;
Shngka‘ge‘“stram =0.0002 45, Relaxatlon of steel stress = 3% ;
Esteei,ﬁ=«210 MPa ; oy | Ecqpcrete 37.5 MPa

Compute the total percentage loss and Jack: ‘ force required.

mssume Jacking 1 is donewat one end only (10 Marks)

(10 Marks)

Estimate the. §lgoft term and long term-deflection for a PSC beam of 200x 400 mm. The span
of beam is, 10 m. It is prestressed by parabolic cable with an eccentricity of 75 mm at mid
span and zer¢ at support. The initial prestressing force is 600 KN and there is 20% loss. The

live load 1s 3 KN/m. Ec = 3‘5"N/mm , 0=2.0 and y_.. =25 KN/m’. (10 Marks)

Module-3

a. List and explain the types of flexural failure of PSC beam. (10 Marks)

b. A pretenswned ;Fwsectlon has a flange width of 1500 mm and thickness of flange 200 mm,
width of r1b 1§’ 300 mm and depth of rib is 1800 mm respectively. The area of H.T steel is
5000 mm® at an-effective depth of 1800 mm. If fcx = 40 N/mm? and £ = 1600 N/mm>.
Calculate the'flexural strength of section as per IS : 1343 provisions. (10 Marks)
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’concrete =30 kN/mm
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flange. The beam is pretensmned with the centroid of the wires at a dlstance of 50 mm from
the soffit of the beam. Determine the ultlmate moment carrying capacity of members. Take
foxk = 60 MPa, fp = 1700 MPa. 4 (10 Marks)
A PSC beam of effective span 16 m is of recta&lgular section 400 mm wide and 1200 mm
deep. A tendon consisting of 3300 mm? of strands of characteristic® strength 1700 N/mm*
with an effective prestress of 910 N/mm’”."The strands are located 870:mm from the top face
of the beam. If fck = 60 MPa, estimate the flexural strength of the bonded tendons as per

IS : 1343 provisions. (10 Marks)

]

. Module-4 \
Enumerate the different ways of improving the shear of PSC beams. (10 Marks)
A concrete beam of rectangular section has a width.-0f.120 mm and 300 mm deep has a span
of 10 m is prestressed: w1th parabohc cable which has maximum eccentricity of 100 mm
below CGC at mid span and minimum eccentricity of 20 mm below CGC at support.
Effective prestressing force in the cable is 300 KN. The beam carries all inclusive live load
of 30 KN/m. Compute the principal tension at 0.6 m from the left support and 20 mm above
the centr01da1 axis. (10 Marks)

A "OR
List and explaln the different types of shear cracks in PSC beams. (10 Marks)
A PSC beam 250 mm wide and»1500 mm deep i 1s subjected to a shearing force of 900 KN.
The fiber stress under working loads is 4 N/mm?: If' the beam is haying a prestressing area
1500 mm”* and the effectlve _prestress is 1000 N/mm ‘Design the, shear reinforcement. The

cable are inclined at am gle of sin@= / Take fCK 40 MPa. . (10 Marks)
A ey Module—S { .
What is meant’ by COmpos1te constructlon m PSC? e (10 Marks)

A composite beam is made up of a. _precast tib of size (120 mmx 200mm ) and a cast-in-situ
slab of size (400 mm x40 mm). It was prestressed w1th a force of 250 KN with straight
cables at.an eccentricity of 35. mm Determine the. deﬂectlon of the beam, if it is unsupported
at the time of casting slab.- Assume 15% loss.

Given : Span = 6 m, lee load 4 kN/m, Modulus of elasticity for precast and cast-in-situ
(10 Marks)

CMRIT LIBKAKY
BANGALORE - 560 037

A

Explain propped. C()nstructlon in comp051te construction in PSC. (05 Marks)

List the advantages of composite construction in PSC. (05 Marks)
A proposedipretensioned beam of rectangular section has a breadth of 150 mm and a depth
of 250 mm. The beam with an effective span of 6 m is prestressed by tendons with their
centroids coinciding with: bottom kern. The initial force in the tendon is 200 KN. The loss of
prestress may be assumed as 15%. The beam is incorporated in a composite T beam by
casting a top flange of ‘breadth 450 mm and thickness of 50 mm. If the compos1te beam
supports a live load of 8 kKN/m?. Calculate the resultant stresses developed in the precast
insitu cast concr%fte assuming the pretensioned beam as unpropped during the casting of slab.

Assume the same' modulus of elasticity for concrete in precast beam and insitu cast slab.
(10 Marks)
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