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Urere arc 6 (Six) questions. Answer ALL the questions. The flgures in the right margin indicate
full marks. COs and POs are also specified in the right margin of the questions. The symbols have
their usual meaning.

1. (a)

(b)

Write down the advantages and disadvantages of Pre-tensioning and Post-
tenslonlng systeIU

Calculate the ultimate moment capacity of the prestressed concrete beam
section shown in Fig.1. The beam is prestressed with Ap,=2350 nlm2 with
an effective prestl-ess. f„= 1100 MPa. Addition to the prestressing steel the
beam is reinforced with supplementary steel consisting of 2 bars each of
25 mm dianreter, The c.g.s for both the prestressing steel and

supplementary steels is 1 15 mm above the bottom of the beam as shown
Given: fr„=1860 MPa. f: =48 MPa. I-y = 460 MPa
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Fig. 1 for Question Kb)

Using a longitudinal section of beam, draw different categories of cracks
and differentiate them with respect to shear vs moment ratio.
The lnid-span section of a composite beam is shown in Fig. 2. The precast
steIn is a section 750 lnm deep havir lg a hollow core which has a diameter
of 200mm and is pretensioned with an initidl force o1-2200 kN at transfer.
The effective prcstress after time dependent losses may be taken as 1980
kN. C'onlputc the stresses in the section at various stages and draw the
stress distributions over the depth of the section if the bending moment at
the section are as follows:

• Due to weight of precast steIn= 240 kN-m

2. Ca)

(b)

[col, POI :51

[c02, p02: 22.51



• Due to top slab= 1 10 kN-It
• Due to live load= 720 kN-In I
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Fig. 2 for Question 2(b)
List the factors affecting shrinkage strain of concrete.
A concrete beam with a single o\erhang is simply supported at A and B
over a span of 8 m ,Ind the overhalrg BC = 2 m shown in Fig. 3. The beam
s of rectangular cross section 300 mm wide bY 900 mm deep and supports
a UDl_.L of 3.52 kN/m over the entire length in addition to its self-weight
Determine the pro I IIe of the preslre5,sing cable witll an effective force of
500 kN wllich can balance the DL and I,L on the beam. Sketch the profile
of the cable along the length of the beam

3. (a)

(b)
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Fig. 3 for Question 3(b)
I)esign a Prestressed concrete beam for ii simple span of 30 m (Fig. 41 havlng an

o\'erall depth of 1 .7 m. The beam is to stlpPol-t a total load of 20 kN/m including

self- weight
Given: f,- = 35 MPa, fp„= 1600 MPa , f,. =0.7 fp„

t-1= - 13.5 Mpa , fh= - 19.5 MPa

J. ic03, p03: 301



tI = 2.1 MPa , fl, =1.65 MPa

Design as 'F beallr and assume total loss=20'%

20 kN/m

5.
Fig. 4 for Question 4

A rectangular prcstrcss concrete beam is sIlo\\,II in Fig. 5 with deflected cable
laYout. It has to carry a superimposed dead load of 10.5 kN/m and sen,ice live
load of 14kN/m in addition to its own weight. Prestressing steel is 1720 Mpa
Grade strands with total area 1760 mm2. ( dlcuiate the nexu1.dI shear and web

shear resistance ol'concI'ete at a section 4 meter from left support. Hen<,.ep and the
vertical U-stirrup requirement of tIre said sectioll
Given: fc = 49 MPa f,c= 1050 MPa
tTy= 275 MPa y„„,= 24.1 kN, m3

[C03. P03: 22.5]
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6.
Fig. 5 for Question 5

Determine the bearing plate area for a tendon consisting of 12_12.7 mm diameter.

7 witt: strands. Fig. 6. At time of posttensioning assume fei- is approximately 2g
MPa and at service load after losses fc = 38 MP,1. The tendon forces for design
are: 1 700 kN due to maximum .jacking force and 1320 kN at sen,ice lod after

Iosses' FoIIow the guide specifications of the Post-Tensioning Institute (PTI) for
allowable bearing stress on the colrcrete

[C03, P03: 15]
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Fig. 6 for Question 6



Supporting equations:

fp,= Stress in steel at failure
According to ACI code, for banded tendon:

[1– ) 'S I) ; t] Provide that, f„?0.5fl)u
According to ACI Code, for urt'-bonded tendon:

/:. * - 6 S * +''}..„. f ,,$ f ,„, and f .,sf ,.+414

For rectangular sections tprestres sed + nonprestressed steel
Mn=Apsfp3 (dp-a/2) + As fy (d-a/2)

r/ = A .. f ., * 1..f ._ d„=distance from extreme compresslon fiber tO C.g. of PS

tyS5f t' d; distance from extreme compresslon fiber to c.g. of non prestressed stee1

brlizw£L-£Qajgns (prestressed + nonprestressed steel

Mn = A,.,,,'f,„(d,-a/2}+A, f., (d- a/2) + A,'f.'(d,-h,/2)

bVhere’ Al3w=Atl'- Apt and a=( Al„-'fp, +A, fy)/(O'8Sf,’b„)

When prestressed+nonprestressed steel used/ .// = f :.. [1– 0.5(C b * t v\-\

w =p(fy/f;'I and p=A,/bd (nonprestressed steel)

if I/c is large.
if a,/G is silla II.

F = ,Vr /o.6511,

F = A'll /o.511,

A, =:F/(Q.5f,)

If,= allowable compressive stress in concrete at service load= .45fc]

'’-1'”=M';/F' e,= C'*'\k„/F, e,=M'/r„ e,+e,==(M„,f,'Ak„)/F

F=MT/( e+ kt ) h' = M’Cb/I=h'l’cb/Al.2=M,/Mt

IT!}{}fI:;) = >M’=R'Akt
F), MT -M’=MT - h'.Ak,

(NI, - (,’ + 1,,)/(,,k,)

=, 4 = F}I



V.i =0. OSI)„ cIv'fc t \=d + \’iyIc1./)11118\ For SI l_T11it i.e. N arId 111111

A J.,=1/}',( (J .Sv( +fpt.-ftt ) F(il' Sl l_Trrit i.e. N and 111111

l\'lmm,/Vi=(lx-x2)/(l-2x)

\;„,.=o.29v'f, b„.cl +o.3fp,b,'d +Vp For SI Unit i.e, N and nlm

\’p= vertical conlponelrt of I)restr'ess= FeSirle

fp,= F,/A

Shear, web reinforcenrent : A(’I Code spe_eiHcation
\'u=(}lVn= C+IVe + II)Vs

= ;d'Vs= V„ - 'i,V. =.\-f„d/s

= > s= el+.f*d/(\’„ - c})\re)

\’, is tlle snlaller value of Vai and \\\\_

S,„'== srrlaller of[ I'\.f,-/(o.34b,„). O. 7511 or (ilO mill ]

At sep/iee load–.

i,, = o.6//
k>nE not gI-eater iIIan .f;
At transfer !oa'd–'-'

i,, =oBj;+7-=dI
but not greater than 1.25J’,';

–Xlflb


