Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

agn of Presstrssed Concrete Structu”?‘

(08 Marks)

Distinguish between pre\e ing and port tensioning. ¢ 'w ‘xu, 7 (06 Marks)

Explain with neat sketches ’2 eyssinet system of pre (06 Marks)
Explain the concept of load balancmg with dlffepent ble profiles. (06 Marks)

A rectangular concrete beam, 100mm-wide by 250mm deep spanning over 8m is prestressed
by a straight cable carrying an\}effeetwe 'pre\stressmg force of 250kN located at an
eccentricity of 40mm. The beam su‘pports a"‘}we load 1.2kN/m.
i) Calculate the resultant stress dlstrlbjgt”lon for the central cross section of the beam.
The density of concrete is 24kN/m’*
ii) Find the magnitude of prestréngQ force with an eccentricity of 40mm which can
balance the stresses due to* d d ahd live loads at the bottom fibre of the central
section of the beam. : (14 Marks)

&
List the various types of losses, !
them. 7 "
A pretensioned beam, 200mm w1de and 300mm deep.1
diameter, initially stresse ) 1200N/mm?, with their” cen 01ds located lOOmm from the
soffit. Find the maxlmum\ stress in concrete 1mmed1atel3>ﬁ
elastic shortening of cencrete.
If the concrete undergoes a further shortening due to creep and" shrmkage while there is a

relaxation of ﬁve 8¢ eent of steel stress, estimate the final pereentage loss of stress in the
regulations. Use following data : Es = 210kN/mm = 5700 f, ,
-eep coefficient is 1.6 and total residual shrinkage stramfls‘3><10

wires using [S: 1

fok = 42N/min
(14 Marks)

X (04 Marks)
Arapezoidal
tendons w1th eccentricity ‘e’ at mid third points, with linear variation towards,\ _ pport The
Moh)' § theorem. (04 Marks)

~~~~~~

. (,;A eqncrete beam having rectangular section 100mm wide and 300mm deep is prestressed
.._bya ‘parabolic cable carrying an initial force of 240kN. The cable has an eccentriclty of
“~50mm at the centre of span and is concentric at the supports. If the span of the beam is 10m

and live load is 2kN/m. estimate short term deflection at the centre of span. Assuming
E = 38kN/mm? and creep coefficient ¢ = 2.0, loss of prestress is 20 percent of the initial
stress after 6 months. Estimate the long terms defection at the centre of span at this stage,
assuming that the dead and live loads are simultaneously applied after the release of pre-
stress. (12 Marks)
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PART - B
Explairt Wﬁ/th sketches, the different types of flexural failures in PSC beam.™

A post tenslon,ed beam with unbounded tendons is of rectangular sech()nf400mm wide with
an effectlve ﬁf@f t,h of 800mm The cross sectlonal area of the pre-stressmg steel is 2840mm”’.

is 16m. If fck ¢ istance of the section using
IS : 1343. \« / ) (07 Marks)
A post tensioned pre sfressed concrete T-beam with unbounded tendons is made up of a
flange 300mm wide and- SOm thick and the width of the: n\b\;é 150mm. The effective depth
of the section is 320mu1, The beam 1s pre-stressed by, \).4w1res of Smm diameter having a
characteristic strength oﬂléﬁﬁ\l/mm The effective. stress after all losses is 900N/mm?’. If
the cube strength of concreto is’ {56N/mm”. Estimate the\ﬂexural strength of the section using

(07 Marks)

1S:1343 — 1980. Assume (%) (atii’fés 20.
ey

Explain the types of shear cracks i in's ct&ral concrete (06 Marks)
A concrete beam of rectangular section 20@mm wide and 650mm deep is prestressed by a
parabolic cable located at an eccentrlclty of 120mm at midspan and zero at the supports. If
the beam has a span of 12m and came§ a uniformly distributed live load of 4.5kN/m, find
the effective force necessary in the cable fot’; zersb 'shear stress at the support section. For this

condition, calculate the prmc1pal stresses The den51ty of concrete is 25kN/m’. (14 Marks)

Explain the concept of stress- dmtrlbutlon in End bloc,_ ’ (08 Marks)
The end block of a post tenémned beam is 300mm wide anid 400mm deep. Ten cables each
made up of 12 wires of’ ‘imm diameter strands are stressed ‘to 1200N/mm?’. The wires are
located at constant eccent?mty of 100mm below the centrmdal axis. Design the end block
and detail the relnforee“ment If the anchorage plate is 200rr1 ><200mm and diameter of the
duct is 100mm, permgss1b]e stress in concrete at transfer is J‘ZON\/mm permissible shear
stress in steel is M/hlm Determine the thickness of anchorageﬂpate (12 Marks)

A prestressed beat
top and bqttem 'ﬁange withs are 1800 and 820mm respectlvely The thzekness of the top
flange vartes h\om 180mm at the ends to 430mm at the junction of web;- which is 1800mm
thick. The, thackness of the bottom ﬂange varies from 150mm at the enas oj‘450mm at the
junctién’of’ “f‘40m the
permissible compresswe stress at the transfer and working load is limited to 16N/m:
the: tenélle stress at the transfer and working load is limited to zero and-1.4]
v,,i‘ESr)ectlvely The loss ratio is 0.80 calculate :
ffThe permissible uniformly distributed imposed load )
/- “The magnitude of the prestressed face if at the mid-span section if is located 130mm from
the soffit and

The vertical limits within which the cable must is at midspan and support sections.
(20 Marks)
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