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There are 6 (Six) questions. Answer ALL the questions. The figures in the right margin indicate
full marks. COs and PO are also specified in the right margin of the questions. The symbols have
their usual meaning.
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(b)

‘Write down the ad d f P i d Post-
tensioning system.

Calculate the ultimate moment capacity of the prestressed concrete beam
section shown in Fig.1. The bean is prestressed with A=2350 mm? with
an effective prestress. f.=1100 MPa. Addition to the prestressing steel the
bean s reinforced with supplemeniary steel consisting of 2 bars cach of
25 mm diameter, The cgs for both the prestressing steel and
supplementary steels is 115 mm above the botiom of the beam as shown.

Given: f=1860 MPa. f. <48 MPa, f, = 460 MPa

460 mm =175 mm

Fig. 1 for Question 1(b)
Using a longitudinal section of beam, draw different categories of cracks
and differentiate them with respect to shear vs moment ratio.
‘The mid-span section of a composite bea is shown in Fig. 2. The precast
stem is a section 750 mm deep having a hollow core which has a diameter
of 200mm and is pretensioned with an initial force of 2200 kN at transfer.
‘The effctive prestress after time dependent losses may be taken as 1980
KN. Compute 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:
* Dueto weight of precast ster

240 kN-m

[CO1. POI: 5]

[C02, PO2: 22.5]

[cO1, POI:5]

(€02, PO2: 22.5]



+ Ductotopslab= 110K
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125 mny//

ig. 2 for Question 2(h)
List the factors affecting shrinkage strain of concrete.

(b) A concrete beam with asingle ovehang s simply supported at A and u
over a span of 8 m and the overhang BC =2 m shown in Fig. 3.

s of rectangular cross section 300 mm wide by 900 mm deep and suppom
4 UDLL of 3.52 KN/m over the entire length in addition o it self-weight

Determine the profile of the prestressing cable with an effective force of
500 KN which can balanee the DL and LL on the beam. Sketch the profile
of the cable along the length of the beam.

y———LL =3.52 KN/m
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Fig. 3 for Question 3(h)
4. Design a Prestressed conerete beam for a simple span of 30 m (Fig. 4) having an
overall depth of 1.7 m. The beam is to support a total load of 20 kN/m including

Given: f. ~ 35 MPa, fyu= 1600 MPa , o =0.7 fpu
fi= - 13.5 Mpa, fi=- 19.5 MPa

[CO1, POI: 5]
[€02,P02: 225

(€03, PO3: 30]



Bl

=2.1 MPa, f,=1.65 MPa
Design as T beam and assume total loss=20%
20 kim

T T I
T L

30
4 for Question 4

A rectangular presress concrete beam is shown in Fig. § with deflected sla
layout. 1t has to carty a superimposed dead Toad of 105 kN/m and servce I
foad of 14kN/m in addition to s own weight Prestrssing steel is 1720 Mpa
Grade strands with total arca 1760 mm’. Caleulate the flexural shear and web
shear resistance of conerete at a section 4 meter from left support. Hence, find the
vertical Vs fessieentofhe smd secion
Giiven: f, = 151050 M
fiy=275 e

—4 m—|

T T T

B =g m———gm "3”" sl

Determine the bearing plate area
7 wire strands, Fig. 6. At time of posttensioning assume
MPa and at service oad afler osses e - 38 MPa. The tendon forces for de ign
are: 1700 kN due to maximum |-u,kn\g force and 1320 kN at service lod after
losses. Follow the guide specifications of the Post-Tensioning Institute (PTI) for
allowabl bearing tress o the conret

12 7 mm diameter,
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Fig. 6 for Question 6

(€03, PO3: 22.5]

(€03, PO3: 15]



Supporting equations:
fos= Stress in steel at failure

According to ACI code, for bonded tendon:

T
S = L0055 provide that, £,.20.5f,,

According to ACI Code, for un-bonded tendon:

. g
Ty = a0 here [ £, and .o, 414

For cectangular
M,=A,, 4,-9/2) + A, (d-3/2)

steel)

A/ r4f  dzdistance from extreme comprassion fiber to c.g. of PS.
ONih d= distance from extreme compression fiber to c.g, of nonprestressed steel

For Flanged sections +

2d steel):

My = A, 6, (d-a/214A,, (d-2/2) + A, (d,-hy/2)

Where, A, A -A, and  a=(A, f,,+A,1,1/(0.85b,)

When prestressed+nonprestressed steel used, ;. -/, [1-0.5 5, 1/,.:';’7,,,]

w=plf,1;) and p=A/bd (nonprestressed steel)

F=M;/0.65h, if Mg is large.

F=M, /o.5h, if Mg is small.

A, =F/(0.51,)

[f.= allowablo compressive stress in concrate at service loads= .45f,]

e-ky=Mg/F, e,=fAK/F, e.=Mg/F, e +e,=(Mg+f;Ak,)/F,

F=My/(e+k) £, =M'ey/I=Me, /Ar+=M/Ak,

A= FW/(e)  _apep
A= Fh/(f) >M=h, Ak,

B M, -M'=M; - f, Ak,
sl =>F= (My- i Ak)/(e+k,)

Eh __Fn

.= - .
fe.-fc fe. - fe




V=0.05b, dVE, 4V, + VM /M, For SI Unit i.e, N and mm
M =I/¥(0.5VE, +,-£y)

For $1 Unit i.e, N and mm
M/ Vi=(Ix-x2)/(1-2)

Veo=0.20VE.b,d +0.36,b,d +V, For $1Unit i.e, N and mm
V, = vertical component of prestress= F,sing

foo= /A

Shear, web

V=0V,= oV, + oV,

V, - 6V, =ALd/s
=> s=pALA/(V, - §V,)

Vs the smaller value of V

: ACI Code

Vgand V.
Suer= saller of [ A£,/(0.34,). 0.75h or 610 mm ]

At service load—
op =085V Ay /4,

bui not greater than f;
At transfer load—

Jep =08\ /( 4} /A4,) 0.2

but not greaier than 1.255,




