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any five question selectmg one quesuon jrom each unii. All questions carry equal
-'---r:*:rfa 5 m.s nmat be shown wherever necessary. Any data you feel missing suitably Iﬁ e
F‘ irly. Units of quant:ties used /ealculated must be staied clearly.) . j!’r

‘lfh Ii"

FEs < U’nit—'l" :* transformed profile. What is the effect 4. The deck slab of a road bridge of span |2 12r
;.1'& tﬂ) Apnst tEHSiﬂ'ﬂEd pre- -stressed concrete 'Df lhl._‘."n- transior |T'|.|H.H:ir"| .”H the .ﬁ‘llrir'll"ll 1S 10 be '!ji."'-tg“l.d ds 4 one “a\ OTeSirecead «
~ ~ beam of 9m span has a width of reaction at A. if the horizontal concrete slab, with pamifelpn st-tensi :,_..I"'f
-2 400mm and depth 800 mm and is pre- component of the prestressing force 1s _dhill:h In :..n.l'{ of which the force at trancfs :.t_f
stressed to 2500 kN at transfer. The 520 kN? (@R} 18] is 550 kN. If the deck slab is required ,,'
cable has cross-sectional area of 2L A prestressed concrete beam 1s simply support a uniformly distributed live Iuadp
2000mm" and has a parabolic profile supported over a span of 45m and carries a 24 kKN/m”, with the compressive Emdtensﬂg*
with maximum eccentricity of 140 mm superimposed distributed load of 16 KN/m Iln.n In concrete at any stage not exceedin
at centre of the simply supported span [he centre of gravity (C.G.S.) ol tendon |6 and zero N/mm- respectively. calrulau
of 9m. Determine the loss of presiress, tollows a fl'.H"L‘.".'r.l-iL:.' profile, the tendon the maximum horizontal SPEC'II'Ig Dfﬂtﬂ.‘
if Bs = 2%10° N/mm® and Ec = 3 <10 eccentricity being 1150mm within the cables and their positions at the mid
N/mm®, [12) central middle third of span and varies section. Assume the ’f‘“ ratio as 0.80. [16] s
{b} D’E'ﬁﬁﬂbt‘ Ir]l..‘llﬂ}:', line’ method of Pre- :]||r_-';5|4'l_ 1o zero at the SUppors The tendon ':
tensioning. 4] arca A is 9500 mm> and the effective 4. Design a PE“'JH‘ prestressed post |
1. (a) Describe Freyssinect system of prestress £15 1300 N.mmr. The beam is of tensioned beam to suit the following data’ h
prestressing in detail showing details uniform cross scetion with the folloWing ' {TcaC R0 < S0, Live load = 10 kN/m.
with figures. and tables ete 18] properiies: A= 128308 mm~. 1= 80 =« 10 ad load (excludingtselfiwt.) 2.0 LHIm;"-
l'_fJ] The end block of a F'-’"v-ﬁ[""‘"*‘st'd mm’: Al transtern €haractensie strengih 28 L!d\“LlIbL i.nrl‘lrin.:smn: Stl'ﬂﬂgih Sﬂw
concrete beam. 100 mm wide and 50 Nfmm=: Ec =36 « 10FN/mm*, | 2 1 mstre neth of concrete at_transfer =35
200mm deep, supports an cccentric 107 N/mm~: Creep coelicient C 00 N/mm” Loss 'u“'-" = 0.85 lensile strength
prestressing force of 100 kN, the line Shrinkage strain = 0.00020; Relaxation ol I concrete = 17 N/mm?, permissible tensile
of action of which coincides with the tendon = 10% of 11 15 1300 N/mm) stress under service loads not (o exceed S
bottom kern of the section. The depth Calculate the short term and long term 0.1 mm, Smm diameter high tensile wires
ﬂfth{:' anchor PI:HE 15 S0mm. Estimate letlections at mi pan o 1he ]-“.__;:. “’i ll'-E"L ||'!_':'Ll an Ll“il'ﬂi’litli tensile Slrf.‘ng[h L‘fljm;
the magnitude and position of the Unit-I1] N/mm- are available fm' use. 116)
principal tensile stress on a horizontal 3. A simply supported presiressed concrete " Unit-V" '
plane passing through the centre ol beam of span 22m is prestressed with 20 5. A prestressed concrete circular -:»lmdnt:ul
the anchorage plate, |8] Nos. 12mm w'mnil wilh an II-i||J-.I| *”L B required to store 2.5» Iﬂ" liters I:I'.L
:Unjt..‘]]’: pre -i-'._:-,-||'-':: force of 2100 kM. The tendons water. The ptrmlualhif Lumpn,ssn: m
2. A post-tensioned prestressed concrete are linearly bent with a maximum 'n concrete at transter should nol ""m
propped cantilever AC is 9m long, fixed al eccentricity of 290 mm at L/3 from ends. |3N/mm? and the minimum compressive
C and propped at A. The cantilever beam the eccentricity at ends being 130 mm, The stress under working pressure should ﬂﬂtbﬁ
has a been designed to carry its own weight beam is T section having bw = 200 mm. D = less than IN/mm=. The loss ratio is 0.78
and a live load of 500 kN applied at B. 620 mm, and bt = 2400 mm. Properties of High tensile steel wires of 7mm diame
. distant 3m from the fixed cnd. The beam the h,:.ﬂi“m are A = 284200 mm2. [co = 85 4 with an initial stress of 1000N/mm® ares
15 of uniform rectangular cross section, 400 < 10% mm?, yt= 150 mm and vy, = 450 .f;m available for winding round the ““k
r,_* mm deep. The permissible limits ol the Dead load on the beam = 6 J,EI kN/m. Liv Frevssinet cables of 12 wires of Ellllﬁ
ﬁ tendon zone measured (positive down load on the beam = 4.30 kN/m. |.osses ”“; dmmcb:r which are stressed to IZH{I
- wards) from the centre line of the heam prestress = 20%. Design the beam for ~,|1 mm-, are available for n..:m.a! pre;snﬁﬂ - ;
E” "‘“ﬁﬂ\fﬁ bﬂcn fu‘l.'lnd to be as given below: following 1.S. 1343, Calculate hh"‘” The cube strength of concrete is 43 N/mm~.
- = resistance hllll:,';, i D.'= il siisbor mdw: Design the tank walls suppaﬂ d'_
"‘M 3.0 | 45 [60[75(90 /4 and L/2. ‘“ﬁ‘; clastomeric pads. Ammﬂhemﬂ
5 = 5 % : Ir1 Rt
-17.5+2.5|+15]-85]=120 3 I[_?::;;f:uldr‘l:tdlgﬂ\un a  pretensioned  §, Dl:}:ﬂ: & Ulﬁ . Ilﬂt b
- e with constant G t‘:ntnuh kh LAy mdnca[ circular water ?' 1
alt84[#100] 0.5 [ +100[+91 |+78|-120 With an effective simply supported span of intemal diameter 26m and of height
— 5 12m, if live load = 11 kN/m. Assume fck considering the joint at base to be
n LlIW“ﬁﬂl‘dﬂnt cable profile : = 30 N/mm® permissible stresses in tank has free top. Assume that COMEEE
' ﬂnd show it on an compression as 16 N/mm? (both at initial SUSIS N ConsrEt: u'ansﬁ:r=
am of the beam, (8] ﬂi final stages) and in tension as 1.6 N/ minimum compressiye stress unt il
- eceentricity Assume Smm prestressing wires with load = 1.5 N/mn, Dlm = ‘ Fan:
. maximum pn:stn.ss = Smm, prestress ul wire @

“iﬁﬂmm, apply a diialto mpt:rm:mhh-: prestress at (ranster = 1100N/mm>. Losses in prestress

alion 000 N/mm?* A
g _t" reduce to a  tension = §0v, of m“ﬁt’:f:?ndunng.mma] vertical prestress is: pm*#lﬂ#ﬂ cen ,;;-__i ;

permissible
) prestress and losses equal 1o 80%. [16] ?lﬂfu?lf;tﬁ:t& u{m
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