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(a) Briefly outline the advantages of using high strength concrete & high strength steel
in
(b) Define the foilowing terms:

(i) Externally prestressed members.

(ii) Internally prestressed members

(iii) Circular prestressing.

(c) Explain in detail Gifford Udall system of post tensioning with the help of neat

sketch.
(a) Explain Pretensioning and Post tensioning of concrete members. What are the

advantages of prestressed concrete members over reinforced concrete members?
(b) Explain Gifford Udall system of Post tensioning with the help of neat sketch.

(a) What is the need for using high tension steel instead of mild steel in PSC.
(b) Why do you go for high grade concrete instead of ordinary concrete in PSC.

(a) Explain the Magnel Blaton system of prestressing with the help of a neat sketch.
(b) Discuss the various losses that take place in post tensioned members.
(a) Explain with sketches Hoyer systems of pre tensioning.

(b) What are supple monetary anchoring devices?

(a) Differentiate between pretensioning and post tensioning systems? How is prestress
Transmitted to the concrete in
(i) pretensional members and (ii) post tensioned members

(b) What are the general principals of prestressing? What are the advantages of using
high
Write short note on

(a) Prestressed concrete versus Reinforced concrete.

(b) Merits and demerits of Prestressed Concrete.

(c) Pre-tensioning versus post tensioning.

(d) Advantages of High strength concrete in prestressing concrete

Write short note on

(a) Freyssinet system
(b) P.S.C Mono wire system.
(c) Lee-McCall system.

a) What is the minimum concrete strength requirements prescribed for prestressed
concrete Members in IS: 1343 code?

(b) What are post-tensioning anchorages?
(c) Where do you adopt circular prestressing?
(a) What are the principles of prestressing in pretensioning and post tensioning?

(b) What are the various states of loading stages to be considered in the design of
prestressed concrete structures?

A straight post tensioned concrete member 18 meters long with a cross section of 425 x
425 mm2 is prestressed with 920 mm2 of steel wires. This steel is made up of four
tendons. With 230 mm2 per tendon. The tendons are tensioned to a stress of 1025
N/mm2. Determine the loss of prestress in each tendon due to elastic shortening of
concrete. Find also the average percentage loss of prestress. If it is desired that after the
last tendon is tightened a stress of 1025 N/mm2 be maintained in each tendon.

Calculate the actual stresses to which the individual tendons should be tightened. Take
m = 6.

A concrete beam of 10 m span 100 mm wide and 300 mm deep is prestressed by 3
cables. The area of each cable is 200 mm2 and the initial stress in the cable is 1200
N/mm2. Cable 1 is parabolic with an eccentricity of 50 mm above the centroid at
supports and 50 mm below at the centre of span. Cable 2 is also parabolic with zero
eccentricity at supports and 50 mm below the centroid at the centre of span. Cable 3is  [10M]
straight with an uniform eccentricity of 50 mm below the centroid. If the cables are

tensioned from one end only, estimate the percentage loss of stress in each cable due to

the effects of friction. Assume K=0.0015/M.

[10M]



13 A straight post tensioned concrete member 15m long with a cross section of 400 *
400mmz2 is prestressed with 900mm?2 of steel wires. This steel is made of four tendons
with 225 mm2 per tendon. The tendons are tensioned to a stress of 1050N/mm2.
Determine the loss of prestress in each tendon due to elastic shortening of concrete.
Find also the average percentage loss of prestress. If it is desired that after the last
tendon is tightened, a stress of 1050 N/mm2 be maintained in each tendon, compute the
actual stresses to which the individual tendons should be tightened. Take m=16.

[10M]

14 A pre tensioned beam 200mm wide and 300mm deep is prestressed by 10 wires of 7mm
diameter initially stressed to 1200N/mmz2, with their centroid located at 100mm from
the soffit. Find the maximum stress in concrete immediately after transfer, allowing
only for elastic shortening of concrete. If the concrete undergoes a further shortening
due to creep and shrinkage while there is relaxation of 5 percent of steel stress, estimate
the final percentage loss of stress in the wires using the Indian standard code (IS: 1343-
1980) regulations, and the following data: creep coefficient = 1.6; Total residual
shrinkage strain = 3x10-4

[10M]

15 A prestressed concrete beam 200mm wide and 300mm deep is prestressed with wires
of area 320 mm2 located at a constant eccentricity of 50 mm and carrying an initial
stress of 1000 N/mm2. The span of the beam is 10m. calculate the percentage loss of
stress in the wires if the beam is (a) pretensioned and (b) post tensioned, using the
following data: Es =210kN/mm2 and Ec = 35 kN/mm2; relaxation of steel stress = 5 [10M]
percent of the initial stress; shrinkage of concrete = 300*10-6 for pretensioning and
200*10-6 for post tensioning; creep coefficient =1.6; slip at anchorage = 1 mm;
frictional coefficient for wave effect = 0.00154 per m.

16 A post-tensioned concrete beam, 100mm wide and 300mm deep, is prestressed by
three cables, each with a cross-sectional area 50mm2 and with an initial stress of
1200=mmz2. All the cables are straight and located 100mm from the soffit of the beam.
If the modular ratio is 6, calculate the loss of stress in the three cables due to elastic [10M]
deformation of concrete for the only the following cases. Simultaneous tensioning and
anchoring of all three cables and successive tensioning of the three cables, one at a

time.
17 A post tensioned concrete beam 200mm wide and 450mm deep, is prestressed by a

circular cable (Total area = 800 mmz2) with zero eccentricity at the ends and 150mm at

the centre. The span of the beam is 10m. The cable is to be stressed from one end such

that an initial stress of 840N/mm2 is available in the un jacked end immediately after

anchoring. determines the stress in the wires at the jacking end and the percentage loss [10M]
of stress due to friction. Coefficient of friction for curvature effect = 0.6 Friction

coefficient for wave effect = 0.003/m

18 A post-tensioned cable of beam 10m long is initially tensioned to a stress of
1000N/mm2 at one end. If the tendons are curved so that the slope is 1 in 24 at each
end, with an area of 600mmz2, Calculate the loss of prestress due to friction given the
following data. Coefficient of friction between duct and cable = 0.55, friction [10M]
coefficient for wave effect = 0.015 per m. During anchoring, if there is a slip of 3mm at
the jacking end, calculate the final force in the cable and the percentage due to friction
and slip Es = 210kN/mmz2.

19 A concrete beam of 10m span 100mm wide and 300mm deep is prestressed by 3
cables. The area of each cable is 200mm2 and the initial stress in the cable is
1200N/mmz2. Cables 1 is parabolic with an eccentricity of 50mm above the centroid at
the supports and 50mm below at the centre of span. Cable 2 is also parabolic with zero
eccentricity at supports and 50mm below the centroid at the centre of span. Cable 3is  [10M]
straight with uniform eccentricity of 50mm below the centroid. Is the cables are
tensioned from one end only, estimate the Percentage loss of stress in each cable due to
friction. Assume =0.35 and K=0.0015 per m

20 A concrete beam of 9 m span 125 mm wide and 300 mm deep is prestressed by 3
cables. The area of each cable is 200 mm2 and the initial stress in the cable is 1200
N/mmg2. Cable 1 is parabolic with an eccentricity of 50 mm above the centroid at
supports and 50 mm below at the centre of span. Cable 2 is also parabolic with zero
eccentricity at supports and 50 mm below the centroid at the centre of span. Cable 3 is
straight with an uniform eccentricity of 50 mm below the centroid. If the cables are
tensioned from one end only, estimate the percentage loss of stress in each cable due to
the effects of friction. Assume K=0.0015/M.

[10M]
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A prestressed concrete bridge deck comprises any unsymmetrical-1 section beams
cnanninn nvar 20Nm Tha ~rrace_cartinn nf a hviniral hoam ic chniam in finnira Tha haam ic
An unsymmetrical I - section beam is used to support an imposed load of 2 kN/m over
a cnan nf Q M Tha cartinnal Adataile ara tnn flanna 2NN MM wiida and AN mMmm thicl,

A post tensioned beam of rectangular cross section, 200 mm wide and 400 mm deep, is
1NmM Innn anAd rarriae an annliad lnad nf Q NI/m 1inifarmhs dictrihiitad nn tha haam Tha
A prestressed concrete | beam has its upper flange 750 mm wide and 200 mm deep,
Inwaar flanna ANN mm wiida and 20N mm Adaan and a wiah Af Adanth ENN mm and wiidth

A concrete beam of rectangular beam section, 100 mm wide and 300 mm deep, is
nractraccad hv 2 rahlac aarh rarniinn an affartivia farra nf 24N I’Nl Tha cnan nf tha

A prestressed concrete beam 120 mm x 300 mm deep and 10 m span is prestressed by
an

A prestressed concrete beam of section 120mm wide by 300mm deep is used over
Effartivia cnan nf Am tn ciinnnrt a 11 N1 Af AL/NI/m wihicrh infhiidac tha calf wnnainht nf
A prestressed concrete beam 150mm wide by 300mm deep, is prestressed by cable
wihirh hac an arrantricityvi nf QN MM at rantra nf cnan cartinn Tha cnan nf tha haam ic
A concrete beam with a cross section area of 32*103mm2 and radius of gyration of
72mm ic nractraccad hiv a narahnlir rahla rarnnna an affartivia ctrace nf 10NN NlI/mmM92

A prestressed T-section has flange 1200mm wide and 150 mm thick. The width and
Aonth Af rih ara 20N and 1ENN mm racnartivinhs Tha hinh tancila ctaal hac an araa nf

A prestressed concrete beam span of 10m of rectangular section, 120mm wide and
2N0NMmMm Aoon ic avialhs nractraccad hir a rahla rarnnnn an offartivia farra nf 1QNILNI

. A cantilever portion of a prestressed concrete bridge with a rectangular cross-section,
ANNMmM wiida and 1ARNMM Aaon ic Q@m Innn and r~arriac a2 raartinn nf 2RNI/NI fram tha

A post tensioned beam of rectangular cross section, 200 mm wide and 400 mm deep, is
1NmM InnA anAd rarrice an annliad lnad Af Q NI/m 1inifarmhs dictrihiitad an tha haam Tha
A prestressed concrete beam 120 mm x 300 mm deep and 10 m span is prestressed by
an narahnlir ~rahla haviinAa an arrantricitvy Af 1NN MM at ~rantra and 7arn at tha ciinnnrte
Explain Guyon's method of computing bursting tension in the case of end blocks
cithiartad tn Enrrac nnt avianhs dictrihiitad wwith miiltinla ancrharanac?

Explain the following methods to study the stress distribution in the end block

a) NMannal NMathnd

A prestressed concrete beam 250mm wide and 600mm deep is subjected to an axial
Dractraccinn farra nf 1ENNLNI Nacinn tha and hlacl, 1icina C2ininn’ec mathnd A

A prestressed | section has the following properties.

Aroa—EREv1N2mm9D

A prestressed concrete beam span of 8m of rectangular section, 120mm wide and
2QNNMmM Aaan ic aviallhs nractraccad hiv/ a rahla rarnnnn an affartivia farra nf 22NN
The support section of prestressed concrete 200mm*200mm is required to support
1ltimata choaar farra nf AN NI Tha Anmnraceivia nractrace at rantrnidal avie RWNI/mm?2
A post tensioned concrete beam of rectangular section is 250mm wide and 450mm
Aaan Tha haam ic nractraccand hv hwin rahlac nf araa nf E1NmMmM?2 aarch wihich ara
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prestressed by a parabolic cable carrying an initial force of 240 kN. The cable has an

A prestressed concrete beam spanning over 8 m is of rectangular section, 150 mm wide
and 2NNMmmMm daan Tha haam ic nractraccad hiv a narahnlir frahla havina arrcantricitv 7R
A cylindrical prestressed concrete water tank of internal diameter 30 m is required to
RUPINGT R PPEUTEREG ChIiTeTe Wak M TR SN N RaR R 52 T R R
store water over a depth of 8.0 m. The permissible compressive stress in concrete at

A post tensioned concrete beam of rectangular section is 275 mm wide and 450 mm
Aoon Tha haam ic nractraccand hv hwin rahlac nf araa ENN mm?2 aarh wihich ara initialhy
A\ PIesSLESSEU LUTILTELE DEdITT UT Spdil O T dS d SELLIVIT UT ditd 4ZL LUSITIINIZ LIE THUTTIETIL
of inertia of the section being 1700000mm4. The beam is prestressed with a parabolic
a) List the various factors influencing the deflections of prestressed concrete members.

b) Distinguish clearly between short term and long term deflection of prestressed
rnnrraota Raame
Concrete beam with cross sectional area 32*103mm2 and radius of gyration of 72mm is'

nractracead hivs a narahnlir rahla frarnnnn an affartivin etrace nf 1NNNMM? tha ecnan nf |

a) List the various factors influencing the deflection of prestressing concrete members
V) EXPIdIT WILT EXAITIPIE UIE E1IELL Ul LETIUUIT PIuliie Ul Ueliectuls Ul Prestesscu

concrete
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