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Q1

(a) Explain the loss of pre-stress due to friction in post-ten_siomg':g&ﬁc?ete members. 3

Discuss its causes and derive the expression for caIcuIatIngh{ hc}loss of pre-stressing
P, \‘\u\%

force along the tendon length. : i
(b) A 12 m long PSC beam of 150 x 300 mm siz{g‘i’s""p[e‘-‘ _‘t:rﬁé‘);{sed by 3 cables. The area

9

B %
of each cable is 200 mm?2 and initial stress i"i’i%tl%fq':ﬁ:‘-a;iﬁe is 1200 N/mm2. Cable 1 is

[

o b :
parabolic with an eccentricity of 50 mm a %Eentrmd at the supports and 50mm

\ B
below at the centre of the span. Cablg: zhso parabolic with zero eccentricity at

supports and 50 mm below the ceﬂt{;%ﬁf:mg centre of the span. Cable 3 is straight with
uniform eccentricity of 50 nmff;b lc:i\i‘j\?’ﬂ%e centroid. If the cables are tensioned from one
end only, estimate the %,;.;16§§ of stréés in each cable due to friction by assuming and k =
0.0015 per m. %)
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Q2

5+5

=tectangular beam section, 100 mm wide and 300 mm deep, is 1

ja]

]:)les'each carrying an effective force of 240 kN The span of the beam

A concrete beam
/'}

5,

@,

is 10 m’T)he ﬁr\s&f’-‘cable is parabolic with an eccentricity of 50 mm below the centroidal
axis, g}tﬁ c_:}%tre of span and 50 mm above the centroidal axis the supports. The second
caﬁl“ézi?ﬁ%rabolic with zero eccentricity at the supports and an eccentricity of 50 mm at
the céitre of span. The third cable is straight with an uniform eccentricity of 50 mm
below the centroidal axis. If the beam supports a uniformly distributed live load of 5
kN/m and E; = 38 kN/mm’, estimate the resultant stresses.

(a) Prestress + self weight of the beam,

(b) Prestress + self weight + live load.
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Q3.

Design a pre-stressed electric pole 12 m high to support wire at a stop which can exert a
reversible horizontal force of 3000 N. The tendons are initially stressed to 1000 N/mm?
and the loss of stress due to shrinkage and creep is 15%. Maximum compressive stress
in concrete shall be limited to 12 N/mm?. Take m= 6 and ¢ = 30° five equal to 30°, Unit
weight of soil is 18,000 N/mm’. Draw the appropriate figure.

Q4.

eccentricity at A and is bent sharply at D and B and has a parabolic profile for the sf:

BC. Locate the pressure line due to pre-stress alone, prestressing force is 1000 ]

J20wiv

A continuous pre-stressed concrete beam is shown in Fig. 1. The tendon has alg

-

Qs.

prestressed concrete st:ructures;{%“ "'
ii. Justify the need for us?gu% higﬁi\p’s‘lon steel instead of mild steel and high grade

concrete instead of ordinary concrete in restressed concrete sfructures.
I’Y “Y p

iii. Identify and dg‘é‘crﬁ)‘e the various stages of loading to be considered in the design of

prestressed %crg:;snucmrcs
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