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Tlne figures in ttrc margin fitdlccte
full marle-s Jor tlrc questlons.

Artswer ang fiue quesfions.

l. (a) Deflne prestressed concrete.
Differentiate between pretenslonlng and

post tensloning. Briefly dlscuss the

advantages and disadvantages of
prestressed concrete.

2+3+3=8
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@ A prestressed concrete beam of
rectangular sectlon 75Omm deep and

375mm wide has a span of l2m The

effective prestresstng force is f5OO,cAI

at an eccentricrty of l5OOmrru The dead

load of the beam Is 7ld,l/m and the

beam has to carry a live load of
I2kN / m. Determlne the extreme
stresses in concrete

(a) at the mid sectlon wlthout the

actlon of live load.

(b) at the mid sectton with the action

of the live load. 12

2. Explain the basic differences in structural
behavlour between the stalr slabs spanning

transversely and stair slabs spanning
longitudinally. Desigp a 'waist slab' type

staircase comprislng a straight flight of
steps, supported between two strin$er beams

along the two sides. Assume an effective

span of l'Srru a riser of l5Omm and a tread

of 27Omnt Assume a live load of 3'OkI\l/ nP'

Use M20 concrete and Fe4L5 steel' Assume

mild exPosure conditions' Assume
appropriate value for any missin$ datas'

3. The beam along the longitudinal directions
having four spans, such that span of two

exterior ones is 5'5m and that for interior
ones are 5'lm and 6m for the one near the

left span and right span respectively' Dead

load and superlmposed loads transfered to

the beam are fo'skN/m and 8'4lcI'{/m
respectlvely. Storey height is 3'2nr Desi$n
the beams for bending moment - and shear
force by code recommendations for moment
and shear co-efficlents. 20

4. (a) A curved beam having a radius of 8'5m
subJected to a bending moment of
lSOlcAIm. shear force llOkNm and
twisting moment of 4OkNrru The beam
ls of rectangular section of size
3OO x SOOmrru Find the amount of main
steel and shear reireforcement.
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(b) Briefly discuss the various losses te
prestressed concrete and also write
down their expressions. A prestressed
concrete beam of secilonal size

ed to an tnitial
an eccentrictty
ables of bOmm

diameter each. TWo cables are parabolic
with eccentricity of 6Omm above the
centroid at supports. Another two
cables are also parabolic with zero
eccentricity at support. Last cable is
straight with constant eccentricity. Find
the loss ln each cable. And also ffnd
the total loss. Take sp€u1 of beam = 8r&
Es = 2l}leI\l / mrT'12 and E" = 3SWr; / rrurP .

5+7=12

(a) E>rplain with diagram the pressure line
or'thrust line. A prestressed concrete
beam, 3OOmm wide by 6OOmm deep
section uniform throughout span has
a simply supported span of 6.5rn The
beam is pretensioned through ltrearly
bent tendon having an eccentricity of
2OOmm at midspan and zero at end,
prestressing force being f2OOkN. Ffnd
extreme fibre stresses at mid span
sectlon if udl of 5OkN/m excludi:eg self
weight acts throughout tJre span. Locate
the position of resultant thrust at
midspan and quarter span section.,O

6.

h) Ttre ma:dmum bending moment and
shear force tnduced on a rectan$ular
beam of 25O x 5OOmm is l2SlcAIm and
8OldI. If the beam is subJected to a
hristing moment of 8olcl\rnu design the
beam using IS 456. f 0

(a) An RCC tank having a storage capacity
of l2Ocum rests on a flrm ground. The
tank is circular in plan. The wall is
monolithic with the base slab. Hetght
of water should be maintained at 2'6m
and there should be a free-board of
minimum 25cnt Design the tank wall.
Use M2O grade concrete and Fb4l5
steel. r0

Design an open-rectangular tank of size
6mx3mx3m deep resting on a fixed
ground. Use M 25 grade concrete and
Fe 4I5 steel. Assume any missing data.
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