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Anstuer ang fiue questions.

l. What is the aim of prestressing a structural
member ? Why high strength-concrete is
necessary in prestressed concrete ?
Differentiate between pretensioning and post
tensioning. A prestressed concretc beam of
rcctangular section 375mm wide and 75O rnm
deep has a span of l2'5om The effective
prcstressing force is fs2okN at an
ccccntricity of l5ommThe dead load of the
beam in TlcI{/m and t}re beam has to carry
a livc load of 12'50 kN/m Determinc the
cxtrcme stresses in concrete

section wittrout the action(a) At the mid
of live load.
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(a)2.

@ At the mid section with thc action of
the Iivc load. 20

Mention thc various losscs in prestrcss
and also lind their expressions.
A prestressed concrete beam l5ox350
is subjected to an initial stress of
I3OON/rurP at an eccentricity of 75mm
through five cables of 5O mrnP each. TWo
cables are parabolic with eccentricity
of 60mm above thc ccntroid at supports.
Another two cables are also parabolic
with zero eccentricity at supports. Last
cable is straight with constant
ecccntricity. F'ind thc loss in cach cable.
And also find the total loss. Takc
span = 8rn, E" =2lOkNlmm2 ;

E" =35kNlmm2 . 4+8=12

A pre-tension beam of rcctangular
section (8Oxl2O)mm is to bc designcd
to support concentrated loads of 4kN
each at /, rd point over an effectivc span
of 3m If permissible stress in concrctc
are limited to 0 and I.4N f mm2 tcnsion
at transfcr and working load
respectively. If Smm diameter wircs
initially stresscd to 14gg 7g f pn2 'arc
uscd, find thc number of wircs required
and ccccntricity of prcstressing forcc
assuming 2oolo loss.
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3. Explain thc basic dilference in structural
behaviour bctwccn stair slabs spanning
transvcrsely and stair slabs opcning
longitudinally'.
Design a dog-leggcd staircase for an office
building, given thc following data :

heighi betwcen floors = 3.2mi
riscr = l60mm, tread=27 O ntm
No. of risers in a flight = 12
width of flight = Ioading width = 1.25m
livc load = la'Okulm2;
finishcs load = 0.6 kVl^r.
Assumc the stairs to be supporte d on
23Omm thick masonry walls at the outer
edges of the landing, parallcl to the riscrs.
Usc M20 concretc and, Fe 415 stcel. Assumc
mild cxposurc conditions. 5+15=2O

Thc bcam :rlong longitudinal direction having
lour spans, such that span of two exterior
oncs is 5.5m and that for interior oncs arc
5.lm and 6m for thc onc ncar the left span
and right span respcctively. Dead load and
supcrimposed loads transfcrred to the beam
arc lO.SkN/m and 8.4kN/m rcspectivcly.

Storey hcight is 3.2m. Design the beam for
bending moment and shear forcc by codc
rccommcndations for moment and shear co-
cfficients. 20
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5. An IICC tank having a storage capacity of
l2Ocum rcsts on lirm ground. 'ltre tank is
circular in plan. The wall is monolithic with
the base slab. I{eight of water should bc
maintained at 2.6m and thcre should be a
frec-board of minimum 25cm. Design tlee

tank wall. Use M2O grade concrete and
Fe4l5 stccl.

Thc maximum bending moment and shcar
forcc induced on a rectangular beam of
250x5oomm is l25kNm and 8OkN. If the
bcam is subjected to a twisl-ing moment of
8OkNm, design the beam using IS
456:20O0. 20
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