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Question Paper Gode : 80222

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2016.
Seventh Semester
Civil Engineering
CE 6702 — PRESTRESSED CONCRETE STRUCTURES
(Regulations 2013)

Time : Three hours - Maximum : 100 marks

11.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
List the loss of prestress.
Define axial prestressing.
What are the different types of ﬂekuéi- failure modes observed in PSC beams?
What 1s strain compatibility method_!f; ‘
Define the term end block. ,
What is meant by bursting force?
Hov; to achieve compositeness betweh:x precast and cast in situ part?
Distinguish between propped and uxf!aopped construction methods.
‘What is the stress induced in concre;ﬁ;_fdue to circular prestressing?
What are the design criteria for pres,ﬁzu;s_sed concrete pipes?
; " PART B — (5 x 16 = 80 marks) ,
(@) () A rectangular presttesse&{ji'eam 150 mm wide and 300 mm deep is
used over an effective span of 10 m. The cable with zero eccentricity
at the supports and linearly varying to 50 mm at the centre carries
an effective prestressing force of 500 kN. Find the magnitude of the

concentrated load located at the centre of the span for the following
conditions at the centre of span section :
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le and 300 mm deep is
rt an imposed load of
‘the magnitude of
1 from the bottom
re stress due to
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(b) Design a simply supported Type 1 prestressed beam with M= 435 kNm
: (including an estimated Mg, =55 kNm). The height of the beam is
restricted to 920 mm. The prestress at transfer fpo= 1035 N/mm? and

the prestress at service fpe =860 N/mm?. Based on the grade of concrete,

the allowable compressive stresses are 12.5 N/mm? at transfer and

11.0 N/mm? at service. The properties of the prestressing strands are
given below. >

(i) Type of prestressing tendon 7-wire strand
(ii) Nominal diameter = 12.8 mm
(ii1)) Nominal area=99.3 mm?2. - (16)

13. (a) 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?. Design and detail the
anchorage reinforcement for the end block. (16)

Or
() () The end block of a pre stressed concrete beam, rectangular in
_ shape, 100 mm wide and 200 mm deep. The pretressing force of 100
& kN is transmitted to conerete through distribution plate, 100 mm
wide and 50 mm deep, concentrically located at ends. Using,
Guyon’s method, compute the position and magnitude of maximum

tensile stress and bursting tension for the end block with concentric
anchor force of 100 kN (8)

(i) Estimate the transm.tsgqn length at the end of a pre-tensioned
beam prestressed by 7 mm diameter wires. Assume the cube
strength of concrete at transfer as 42 N/mm?. (€))

14. (a) A precast pretensioned 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 w:th their centroids coinciding with the bottom
kern. The initial force in the tendons is 150 kN. The loss of prestress may
be assumed to be 15 peroeni’.l‘he beam is incorporated in a composite

. T — beam by casting a top ﬂa.nge of breadth 400 mm and thickness
40 mm. If the composite beam supports a live Joad of 8 kN/m?. Calculate
the resultant stresses devgbped in the precast and insitu concrete
assuming the pretensioned beam as:

@  Unpropped,
(ii) Propped during the casting of the slab.

Assume the same modulus of elasticity for concrete in precast beam
and insitu cast slab. (16)

or
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