50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Design of Pre-stressed (:oné”%ft}e Structures
fm@ ®

hrs. s Max. Marks:100
Note: Answer FIV. *%uesttons, selectmg”" ﬁ,g&@um
at least TWO questions from each part.
) PART - A ;
Explain dlfferent methods of 17 I (05 Marks)

stress.
Explam w1th neat sk

(05 Marks)
(05 Marks)

clohis,
of

A concl; '
thicknés ﬂange 250 mm and@ ~mm respectively. Fhe overall depth is 500 mm. The
thicKriess of web is 80 mm. Théw beam is prestressed b A@gjﬁarabohc cable with an eccentricity
of 150 mm below centroidal axis at midspan an ncentric at supports. The effective
prestress in the cable is 200 kI\’f The beam Supports a iveload of 3 kN/m. Compute the fibre
stress at midspan undeg«w rking load. At what ecc: ntricity the fibre? %*f?ess at bottom become
zero at working load? ™ gﬁ p (12 Marks)
A prestressed simply supported beamg@rj span 12 m and’size 300mm x600mm has a
parabohc cable w;}h zero eccentricity a pport and ecceg;cg&gjj&y of 125 mm below centrmda
axis at mldspaﬁ}c ie effective prestr@”g in steel is 820 Mpa and area of steel is 1600 mm®. If
no tensile stresses are permltted Vice load (uniformly distributed load), determine the

modulus of rﬁ%ture of concrete as 4.2 MPa.
M (08 Marks)

: Q/Llst“"ﬁ}the various factors ;nﬂuencmg loss, 0f¢pre stress in pre tensioned and post tensioned
M‘[‘I 3 V.

L%SC beams. (04 Marks)

b. " A PSC beam 209 %x 300 mm is pgesﬁ%ssed with wires of area 300 mm” located at an

eccentrlclty of 1€ )0.mm below cegtgmdal axis at midspan and zero eccentr1c1ty at supports,
carries an 111 }% stress of 10 gﬁg{,mm The span of the beam is 10 m. Calculate the
percentag¢ loss of stress in wires if, (i) the beam is pre tensioned (ii) the beam is post
tensioned % g following datas

E¢ =210 kN/mm?; Ec%iféﬁ kN/mm?

Relaxation of stress in™steel = 5% of initial stress shrinkage strain in concrete for

pretensioning = 300 z‘§510‘6 Age of concrete at transfer for post tensioned beam = 8 days,
Creep coefficient’= 1.6, Slip at anchorage = 2 mm, Coefficient of friction between concrete
and cable =05 ‘%‘nctlon coefficient for wave effect = 0.0015/m. (16 Marks)
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Why PSC members will-have relatively lesser deflection égtﬁred to RCC member under
working loads? (03 Marks)
A post tensioned beam (bonded) 300mm x 600mm %@ prestress of 1560 kN in tendons
immediately after prestressing which eventually redw to 1330 kN due to losses. The beam
is simply supported over a span of 12 m and carfies S concentrated loads of 44.5 kN each at a
distance of 4.5 m from supports. The tendon’ s@aafabohc with zero eccentricity at support
and 120 mm below centroidal axis at mlds&am Calculate deflection at midspan due to,

(i) Prestress + self weight.
(i) Prestress + self weight + llve%@a d
Ec = 35 kKN/mm?>. - (17 Marks)

'QART B

A double T section post tensxo%“ec@bonded beam having a flapge 1200 mm wide and 150 mm
thick is prestressed by 4700 mﬁﬂz of HTS at an effegtlve” depth of 1600 mm. The ribs have
thickness of 150 mm each If the cube strength of cbnerete is 40 N/mm? and tensile strength
of steel is 1600 N/mui%, 5@ termine the flexural é&{e%th of double T girder using IS 1343
provisions. é (12 Marks)
A post tensioned bearn with unbounded telzdonsm is of rectangular section 400 mm wnde with
an effective dep“htof 800 mm, is prestréssed by steel cables of area 2840 mm? with an
effective force. of 900 MPa. The effect1Ve’>‘“§pan of beam is 16 m. If fck = 40 MPa, estimate
the ultimafe moment of resistance usmgtlﬁ 1343 code provisions. (08 Marks)

R’

A presf' ssed T section has a ﬂaﬁlge width of 600 ‘@\m%nd the thickness of the flange is
230 mm. Thickness of rib is Iﬁﬁm Total depth oxﬁbegm is 1300 mm. fck = 45 MPa and
characteristics strength of tendon i is 1500 MPa. Effective stress in tendons after all losses =
900 MPa. Area of steel @300 mm’, At a particu r-Section beam ég Bfected to an ultimate
moment of 2130 kNmtm d;“sﬁear force of 237 KN+ Effective prestress-at extreme tensile face
of beam (fpt) = 19.3 MP /Calculate the ult%'mg}te shear resistance 6f beam at that section.
(10 Marks)
The support sectlon of PSC beam is, ég() %x 250mm she' srce at that section is 70 kN.
The compresﬂve /pfestress at the ce roidal axis 5 MPa. fck = 40 MPa, fy = 415 MPa. Cover
to remforcement is 50 mm. Demg%g'iiltable shear rgmfd?cement as per IS 1343 provisions.
/ (10 Marks)

v : N@*&“ %iw
erte a note on transmissjon I ngth in pre tensmpea members. (06 Marks)
The, end block of a pos}s teﬂsmned beam is 4510mmx 550mm . Four cables, each made up of 8
/Wwires of 12 mm dlameter 'strands and garrgfmg a force of 1150 kN are anchored by plate

(" anchorages, lSOmmxlSOmm located {ihth their centres at 125 mm from the edges of the

~’end block The Q’Fle duct is of 50 mm4diameter. The cube strength of concrete at transfer is
25 N/mm?. Cheok “for bearing stfess as per IS 1343 provisions. Design suitable anchorage
for the end. e!k Comy (14 Marks)

Design a pre - tensioned PSC I §ection for roof purlin to suit the data below:

Effective span = 6 m, Afif‘;hed load = 6 kN/m, Load factors for dead load = 1.5 and for llve
load = 1.6. Permlsmble*ﬁ’?ompressxve stress at transfer and working load = 15 N/mm?,
Permissible stresses in tension at transfer = 1 N/mm®. No tensile stress at working load is
permitted. 7 mm/HTS wires of ultimate tens1le strength = 1600 N/mm? are available for use.
Take fck = 50 ﬁ?mm Ec = 34 N/mm? , Loss ratio = 0.75. Tensile strength of concrete
f, =1.7 N/mm (20 Marks)

u 4 * % %k % %
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