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Sub: Design of Pre-stressed concrete structure
Date:  08/09 16  Duration: 90 mins  Max Marks: 50 Sem: L 7

f/{\ Note: Answer any FIVE Full questions. Use of IS 1343 <1980 is Permitted

Code: |
Branch: |

1 oa Define Pre-stressed Concerete? State its advantage over RCC?
b Distinguish between pre-tensioning and post tensioning

OO
L th

2 a Explain Load balancing concept in pre-stressed concrete members
b - What is Pressure Line? Explain its Significance?

O
N

[98)

a List out Various Types of Losses under Pre tensioned and Post tensioned
- members? Identify which are immediate Losses and which are Time
dependent losses?
b Give computational Formula either based on IS Code 1343 -1980 or from
f rst principle for pre-stress Losses under

{a) Elastic Shortening (b) Creep (¢) Shrinkage in Concrete

06

-4 A rectangular concrete beam 150mm x 450mm deep spanning over 12 m

is pre-stressed by a straight cable carrying effective pre-stressing force of

400 KN. The wire 1s located at an eccentricity of 100 mm below CGC

' (neutral axis). Beam carries a live load of 2.4 kN/m.

! (A)Calculate the resultant Stress distribution for center of span cross
section. concrete density is 24kN/Cum.

(B) Find the magnitude of the pre-stressing force . under same loading
condition if bottom fiber stress (soffit ) is ZERO at mid span

LN

A PSC beam with rectangular wumn 120mm x 300mm deep supports a
W\M»* uniformly distributed load offS)kN/m. which includes self wei; ght of the
‘*2)\ beam. The effective span of the beam is 8 m. The beam i s
CONCENTRICALLY pre-stressed by a cable carrying a force of
200KN.Locate the position of the pressure line in the beam at support.
quarter span and mid span. Plot the pressure or thrust line

6 A pre-tensioned concrete beam 200mm x 300mm and span 6m is initially
pre-stressed by a force of 400 KN applied at a constant eccentricity of
PQJ;O ) 7()mm by tcndonx of axca@sq mm
-

g% LOL“ clent in wncxuc = “.() . bhnnkage strain in concrete 1s ().()()()g :
Determine Loss of Pre-stress due to Elastic shortening of Concrete |
Shrinkage and (" '@C; Assume any data missing suitably. What is the
Total % Loss of PreOstress

7 A post tensioned PSC beam 100mm x 300mm deep. spanning 10m,
simply supported is stressed by successive tensioning and anchoring of
three cables. The cross sectional areas of each cable are 250 sq mm. The
itial stress in the cable is 1350 N/sq mm., modular ratio is 6.

The first cable is parabolic having cccentricity SOmm below CGC at mid
span and S0mm above CGC at support,

The second cable is parabolic having zero eccentricity at support and
S50mm below CGC at mid span.

The last cable is straight having constant eccentricity of S0mm below

| CGC. Estimate the percentage loss of pre-stress in each of the cables.
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