[image: image1.png]e
ok

6 . \ - Reg. No.:

Question Paper Code : 11202

B.E./B.Tech. DEGREE EXAMiNATION, NOVEMBER/DECEMB‘ER 2012.
‘Seventh Semestelf
Civil Engineering
CE 2404/CE 74 — PRESTRESSED CQNCRETE STRUCTURES

(Regulation 2008)

Time : Threé hours ' . Maximum : 100 marks
IS : 1343 codes are permitted.
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. ~ Why is high tensile steel needed for prestressed concrete construction?
2. State the adyantages of PSC construction.
3. How can PSC beam be consideied to carry its own weight?
4. Mentiop the advantage‘s of partial prestressing.
5.  What is meant b& circular prestressing?
6. Wha.t are the stages to be considered while -designing PSC pipes?
7. What ére the advantages of composite construction?
- 8. What do you mean by unpropped constructio;l?
9. Staté any foﬁ advantages of fSC bridges.

10. Draw the cross sections of pretensioned PSC bridge decks.
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PART B — (5 x 16 = 80 marks)

A simply supported PSC beam of cross section 500 mm wide and 800 mm
deep is loaded with a uniformly distributed load of magnitude 50 kN/m
on a span of 10 m. Obtain the stress distribution at mid span by stress
and strength concept, if the prestressing force is 1200 kN applied
eccentrically all along with its centre of gravity at 100 mm from bottom.

Or

A straight pretensioned prestressed concrete member 12 m long with a
cross section of 400 mm wide and 500 mm deep is concentrically post
tensioned by four tendons of 250 mm? each. The tendons are stressed one
after another to the stress of 1000 N/mm2. Compute the loss of prestress
due to elastic shortening of concrete. How can the loss be counteracted?

A PSC beam of rectangular section 400 mm wide and 900 mm deep is
used as a simply supported beam. Obtain the prestress and its
eccentricity at mid span, if bending moment due to dead load is 180 kNm
and bending moment due to live load is 230 kNm. Assume
fei =125 N/mm? f, .= 11 N/mm? f,, = fur = 1 N/mm?2 The loss ratio

may be assumed as 0.8.

Or

The end block of a post tensioned PSC beam 300 mm wide and 300 mm
deep is subjected to a concentric anchorage force of 800 kN by a
Freyssinet anchorage system of area 11000 mm?2. Design and detail the
anchorage reinforcement for the end block.

Explain in detail the step by step design procedure for a PSC circular

water tank.

Or

A non-cylinder PSC pipe of internal diameter 1000 mm and thickness of
concrete shell 75 mm is required to convey water at a working pressure of
1.5 N/mm?. The length of each pipe is 6 m. The loss ratio is 0.8. Design
the circumferential wire winding using 5 mm diameter wires stretched to
1000 N/mm?2. Design the longitudinal prestressing using 7 mm diameter
wires tensioned to 1000 N/mm?2. The maximum permissible tensile stress
under the critical transient loading not greater than 0.8 \/?C—l where

fci = 40 N/mma?2, o
Briefly explain the necessity of using composite section in PSC

structures. Also discuss about the shear in composite beams. What are
the provisions usually made to counteract the effects?

Or
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A precast PSC beam of rectangular section has a breadth of 100 mm and
a depth of 200 mm. the beam with an effective span of 5 m is prestressed
by tendons with their centroids coinciding with bottom kern. The initial
force in the tendon is 150 kN. The loss ratio = 0.85. The beam is
incorporated in a composite T beam by casting a top flange of breadth
400 mm and thickness 40 mm. If the composite beam supports a live load
of 8 kN/m?, calculate the resultant stresses developed in the precast and
insitu cast concrete assuming the pretensioned beam as unpropped
during the casting of the slab. E =35 kN/mm? E, =28 kN/mm?.

precast psc in situcon

(i) Draw neat sketches showing the typical cross sections of post
tensioned PSC bridge decks.

(i) Explain the salient features of the cantilever method of
construction of PSC bridges.

Or

Explain the design procedure of Prestressed concrete bridges in detail.
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