17CV82

Eighth Semester B.E. Degree Examinvatlon, Jan./Feb. 2023
Design of Prestressed‘ COm:rete Elements

Time: 3 hrs. ax. Marks: 100

Wy

Note: 1. Answer any FI VE Sfull questzons, choosmg ONE full questzon“ffrom each module.

(05 Marks)
(05 Marks)

op

beam supports an nnposed load of 3.14kN/miover a span of 6m. If the modulus of rupture of
concrete is 5N/mm evaluate the load factor against cracking assuming the density of
concrete as{ 4kN/m3 b (10 Marks)

m 4..0R
2 a Explam why high strength steel a"ffd%ﬁ‘lgh strength concrefsM

50, will be treated as malpractice.

ﬁ:& used in prestressed concrete.
(06 Marks)
b. A rectangular concrete beam, 100mm wide by ZSOm%fdeep spanning over.8m is prestressed
by a straight cable carrying an effective preﬁgessmg force of ZSQkN located at an
eccentricity of 40mm. The beam supports a live lodd 1.2kN/m. ™ uadf
1) Calculate the resultanit stress dlsmbut'og,afgr the central cg%ss section of the beam. The
density of concrete is 24kN/m®. ¢ v
ii)  Find the ma,gmtude of prestresggng force with an cher}tncny of 40mm which can
balance the stresses due to dead and live loads at the bottom fibre of the central section

of the beam (14 Marks)

3 a. List the . various types of losscs in'prestressed concrete ‘members. Explain the types of loss of

prestress in post tensioned ‘members oidy. T o (06 Marks)

b. a ‘prestressed pretensm%cd concrete beam of ¢/s 200mm x 300mm and span 6m, with an
m}tial prestressing forceof 400kN, at an ecccntncxty of 70mm by tendons of area 400mm?,

Assume Eg = 2 x~ IO?N/mm and E; = %33 x 10°N/mm?, creep coefficient is 2, shrmkage

" coefficient = 0.0002.and relaxation i steel = 3% of initial stress. Find the percentage loss in

prestress. (14 Marks)

’ OR
4 a. Listthe factors influencing deﬂectlons of prestressed concrete members. (06 Marks)
b. A post tensioned prestressed;concrete beam of span 8m with a rectangular section 300mm
wide by 400mm deep is.prestressed by a cable containing initial force of 1500kN. If the
beam supports a 11ve load of 20kN/m excluding its self weight, compute the initial deflection
due to prestress, self weight and live loads for the following cases:
1) The cablg prc le is straight with a constant eccentricity of 100mm.
ii)  The cablesprofile is parabolic with a dip of 100mm at mid span and concentric at
supports Assume the modulus of elasticity of concrete as 36kN/mm?®. (14 Marks)

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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Module-3 By
&

Explain the different types of flexural failures observed i in. stressed concrete beam.
gmw‘nn% . 06 Marks)

A prestressed T-section has a flange width of 300m%@nd the thickness of the flange is
200mm. The rib is 150mm wide by 350mm deepr Che ‘effective depth of the cross section is
500mm. Given A, = 200mm?>, £y = 50N/mm? & = 1600N/mm?. Determine the flexural

strength of the section, " o s (14 Marks)
N e
OR &)

A post tensioned prestressed concrete beam of rectangular section 300mm wide is to be
designed to resist a live load momer;% mwkNm on a span of 13va "Assumin g 10% loss and
hrmtmg tensile and compressive.. @&s to 1.5MPa and 18MPawrcspect1vely Calculate the
minimum possible depth and.the prestressing force and corresponding eccentricity. Take

D¢ = 24kN/m°. (20 Marks)
o, “}é@ ' F ?TM ,,,,
w 7 Module-4 ([ WV

Explain the types of sh%a;r cracks in structural concrete (06 Marks)

A concrete beam ¢f* %cctangular section 200mm wide and 650mm deep is prestressed by a
parabolic cable o ated at an ecccntr1c1ty of: “ﬁ@mm at mid span and zero at the supports. If
the beam has.a spgﬁof 12m and carries udiformly distributed live load of 4.5kN/m, find the
effective force'necessary in the cable for "Z&to shear stress at the support sectlon For this

condltl%“ caIculatc the principal strqsses 'The density of concrete is 24kN/m’. (14 Marks)
§ 37 OR \
Explain different methods of i nnprovmg shear resmtané‘é @f PSC memberss;, (05 Marks)

A simply supported beam 120mm x 300mm in scctro;ﬁ havmg a span oﬁ‘?m is prestressed
with a parabolic cable MWHIEB has maximum w@entncrty of 100mm at mid span and
minimum eccentricity %f 20mm at suppotty, “both below CGC psof concrete. Effective
prestressing force in the cable is 300kN. The%ﬁeam carries a Udl"of 30kN/m exclusive of self
weight. Determing’the principal tension at 0.6m from the leﬂ support and 20mm above the

centroidal axis; ake density of concretevas¥24kN/m B’ (15 Marks
Qh‘wa |

A preca@‘%tensmn unit of rectafiﬁﬁ%r section of size I%“Omm x 200mm is used as a part of
comp@gltc beam to a span ¢ 5.0m. This unit is pncstresscd by a tendons with their centroids
coinciding with the bottoﬂ 1 point. The 1n1t1a1 force in the tendon is 150kN. The loss of
presfgress may itis incorporated as web of a composite beam

m,‘"‘%Wastmg a slab of, ﬂangc width of 400mm ‘and thickness of 40mm. On the top of the

recast unit with the %ﬁlposue beam supports a live load of 8kN/m. Compute the resultant
- final stresses dcv@lo%ed in the precast and cast in situ concrete assuming the pretensioned
unit as proppedieonstruction. Dra@ th% resultant stress diagrams. (20 Marks)

‘ P OR

A comp051te T-girder of span Sm is made up of a pretensioned rib 100mm x 200mm, with
an in situ cast slab 400mm wide and 20mm thick. The rib is prestressed by a parabolic cable
having an eccentricity of* 33.33mm at centre of span and zero at supports carrying an initial
force of 150kN. The loss of prestress may be assumed to be 15%. Check the composite
T-beam for the litfit:state of deflection if it supports an imposed load of 3.2kN/m for

i)  Unproppéd construction

i)  Propped comistruction.

Assume modulus of elasticity of 35kN/mm? for precast bea: CMRIT LIBRARY ents.

' 560 037 (20 Marks)
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