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i asimply supported concrete beam presiressed
vith a lorce of 2500 kN is designed by foad
balancing concept for an elfective span ol 10m
and lo carry a lolal load af 40 kN/m, then the
ceniral dip ol the cable profile should be

{a) 100mm {b) 200mm

(c) 300mm (d) 400 mm

naload-balanced presiressed concrete beam,
the cross-seclion is subjected 1o

(a) axial swress.

(b) bending stress.

{c) axial and shear stress.

{d) axial and bending siress.

A orestressed concrele beam 150 mm x 300 mm
suppros a live load ol 5 kN/m over asimple span
ol 8 m. It has a parabalic cable having an
ecentricity of 75 mn atmidspan and zero at ends.
The prestressing forca required 10 mainiain the
nel resultant stress at tha boltom libre at mid-
span as zero under lhe aclion of DU + LL +

prosiress is
{a) 239kN {b) 293kN
(c} 302kN (d) 392kN

For a prelensioned rectangular plank, the uplilt
at cenlee an release of wires Irom anchors due lo
prelensianing enly {force P, ecenlricity &) vall be

Pel? PAL
© =)
Pel? Pe*r
(© BB (d) BET

Al the time of initial \ensioning, the maximum
1ensile steess in lendan immedhately behind the
anchiorage shall NOT exceed
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(a) 50% of the ultimate lensile strength of the
wire of bar or stand.

{b) 80% of the ullimale tensile sirengih of the
vire or bar or stand,

{c) 40% of he ultimate lensile strengih of ihe
wire or bar or sland.

(d)} 60% of the ulimate tensile sirength ol the
* wire or bar or stand.

For a preslressed concrele bridga beam. a
minimum clear spacing of lhe cable or group of
cable should be

(a) 25mm

{b} 25 mm or 6 mm plus 1he larges! size of the

aggregale,
{c) 40mm
{d) 50mm

In the deslgn of presiressed concrele struclure,
which of lhe lollowing limil stales will come under
the limi} slates of serviceahility?

1. Flexure 2. Shear

3. Dellection 4. Cracking

Selecl the correcl answer using the cades given
below

{a) 1and4
{c) 2,3and4

{b) 3and4
(d) 2and3

in the conventional presiressing, he diagonal
tension inconcrete

(a) increases.

{b) decreases.

{c) doesnotchange.

(d) mayincreaseor decrease.

The uliimate sirenglh of the steel used tor
prestfessing is nearly
{a} 250 MNfmm*
{c) 500 N/mm?

{b}y 415 Nfmm?
{d) 1500 N/fmm?



Q.10 A prestressed concrele beam scclion is shown
in the givan figure, (all dimenslons are inmmj. Il
tho nel looses are 15% and final presiressing
force applied al 'A’ is 500 kN, then (he initial
exireme libre siresses at lop and bottom will be

respeclively
250m
—
150 mm
75 mm
s A
75 mml

{a) -3.40N/mm? and 16.70 N/mm?
(b) =3.40 Nfmm? and 19.60 Nfmm#
(¢} -4.0 Nfmm? and 16,70 Nfmm?
(d) -4.0NfmmZand 19,60 Nfmm?2

Q.11 When ke lendon ol a reclangular prestressed
beam of cross-seclional area Ais subjecledioa
load W through the cenlroidal longitudinal axis
al beam (where M = maximum bending moment
and Z = seclion modulus) then the maximum
stress in the beam section will be

W M W M
(@) 277 b iy
A 2 A Z
©) W (d) WA

Q.12 The lossesin prestress in pre-lensioning system
areduelo ]
1. elasticity deformation of concrete when wires
are tensioned successively.
2. [riglion.
3. Shrinkage and creep of cancrete.
Selcet the correct answer using the codes below
(@) 1,2and3 {b) 2and3
(c) lalone (d) Jalonc

Q.13 Inthe limi slate design of prestressed concrote
structure. the sirain disinbution is assurred o be
(@ Unear
{b) Non-incar

{c) Parabolic
(d) Parabolic and rectangular

Q.14 Asimply supported post-lensioned prestressed
concrele beam of span L is prostressed by
straight tenden at a uniform eccentricity '€’ befow
the centroidal axis. If the magnitude of
presiressing force is £ and flexural ngidily of
beam is £/, the maximum cenlral datlection of
the beamis

Pel® Pa?
@) —=- d) (B —— rd
(@) g7 (Oowmard) (o) 7 (upwarc)
Pd:l pe&
C) —— d] — ard
(©) ggy (perard) {d) 3E:(”'°‘”' )

Q.15 M0 concrete is preferred over M20 concrete far
prestressed concreaie 1o
(8) overcome bursting siresses at the ends.
{b) avoid brillle failure of concrele.
{c) eliminate the effec! of shrinkage.
(d) economize the use of cement.

Q.16 Which ol ihe following system of presiressing is
suilable for pratensloned members?
(a) Freyassinel syslsm,
(b) Magnel-Blalon system.
(c) Hoyer system,
(d) Giftord-Udall system,

Q.17 The profile of the centroid of the lendon is
parabolic wilh a cenral dip M. Effective
orestressing lorce is £ and the span is L. What
is lhe equivalenl upward acting uniform loadl?

BhL 8hP
@ =5 © 7
BPL anp
(c) o {d) -

Q.18 An ordinary mild sleel bar has been prastressed
o a working stresses of 200 MPa. Young's
modulus of sicelis 200 GPa. Permanent negative
slrain due to shnnkage and creep is 0.008. How
much 15 the ellective stress left in steel?

(a) 184MPa (b) 160MPa
{c} 40MPa (d) 16MPa

.19 Whal is the limiling principal 1ensila stress
uncracked concrete member of M25 grade?
{@ 1MPa {b) 21.5MPa
{c) 2MPa (d) 25MPa

Q.20 High strenglh steef used in prestressed concrele
can be lake how much maximum strain?
{a) 2% by 3%
© 4% (d) 6%

.21 15: 1343-1980 limits the minimum characeristic
slrength of pre-swressad concrete for post
tensioned work and prelension work as
(@) 25MPa, 30MPa (b} 25MPa, 35MPa
{c) 30MPa, 35Mpa (d)} 30MPa,40MPa

Q.22 Whatis the nel downward load 1o be considered
lor the analysis ol the prestressed concrete beam
provided with a parabolic able as shown in the
ligure below?

30 kNIm Gnciuding sotf walght)

[

£= 1000 kN

]
10m
{a) 12kNfm (b} 13kN/m
fc) 14 kN/m (d) 15kM/m

Q.23 Aconcrele beam of reclangular cross section of
200 mim x 400 mmis prestressed with a force of
400%N al an ecenlincity of 100m. The maximum
compressive stress in the concrele is
(a) 12.5N/mn? (b} 7.5N/mm?

{c} 5.0Nmm? {d) 2.5N/mm?

Q.24 The percentage loss of prestress due 1o
anchorage slip of 3 rim in a ¢oncrete beam of
lenigth 30 mwhich is post-fentioned by lendons
with an initial stress of 1200 N/mm? and modulus
of elastcity equal to 2.1 x 10"N/mm?is
@y 00175 o) 0.175
) V75 (@) 175

Q.25 The purposeof prestressing the concrele is
{a) to imparl Whe inilial compressive siress in
concrete. S
{b} 10 provide adequale bond siress.
{c} both{ajand{b}.
(d) noneofthe above.

Q.26 Study Ihe Iollowing statements:

1. Inpre-tensioned work, the cover of concrete
measured from the outside of the pre-
stressing lendon shall be at ieast 20 mm,

2. In post-lensioned work, the minimum clear
cover from the duct shall be alleast 30 mm
or the size of Ihe cable or bar whichever is
large.

3. Whare prestressed concrele members ere
locatedinaggressive environment, the cover
shallbeincreased by 10 mmaover the normal

- one.

Which of lhese slalements are correci?

(a) both 1and 2 {b} both2and 3

{c) bolh1and3 {d) 1,2and3

Q.27 The breakageofwiresin any prestressed concrele
membear shall nol exceed
{a) 5percentduring lensioning.
{b) 3percent during lensioning.
¢} 2.5 per centduring tensioning.
{d) 6 per cent during tensoining.

Q.28 In prestressad concrele mambers, the final
deflection, due 1o all loads inchuding the effects’
of lemperature, creep and shrinkage shall not

exceed
(a) spanf3s0 b) span/2s0
(c) saam d) spanf180

Q.29 Study the loliowing statements:

1. Thesudden lailure of a presiressed member
without any warning is generally due lo the
fraclure of steel inthe fension zone. ~ "

2. BIS 1343-1980 prescribes 2 minimum
longitudina! reinforcement o1 0.02 per contol,
the cross-sectional area, when high yield
strength steel is used. :

3. The deflection inciudling the effects of
temperature, creep and stvinkage ocouring



afler erectionof partilions andthe applicdtion
of finishes should notnommally exceed span/

350 or 20 mm which ever isfess.

Which of these statement/s is/are correclt?

{a) Only3 (b} Bolhtand2

{c) Bolhtand3 {d) 1,2and3

(.30 The elfective prestress after all losses should not

beless than )

(@) 045, (b} 0754,

{c) 060, {d) 0550

.31 The maximum ulimate moment of resisiance of

aprestressed rectangular sectionis
(e} 0.36 1 pd? (b} 0.21/,ba?
{c) 0321 ,hd? {d) 024 1 bd®

Q.32 Match List-1 with List-ll and select 1he corract

answer:

List-

Loss of pre-stress

Endblock

Transmission length

. Partially pre-siressed struchures
List-l ’

. Class 3

. Predetermined members

Bursting lension

Elaslic shottening

Codas:
A

fa) 3

{b) 2

{c} 3

(d) 4

L

A0S DO

WA Wwam

MR-y

Q.33 Considerthe following factors:

1. Initial presiress

2. Lossesin prestress

3. Depth of cable from extreme compression
fibre

Factorfs which aflect the uiimale moment

capacily of a prosiressed congrele beam isfare:

{a) tand2 {b} tand3

{c} 1alone {d} 3alone

Q.34 A preicisioned plank (depth D, }is placed over

simply supporled beam and addilional in-gitw
concrete (deplh D,) is laid on top. What is lhe
probable shape of stress block on hardening of
inesitu concrete?

b)

!
I

()

b—— B —efp |

© 7T(d) , WD‘

Al
i

1
o

41/

Q.35 In the case of 2 PS.C. beam, to satisty the limit

state of serviceabilily in cracking. match List-1
with Lisl-l} and selecl the correct answer using
the codes given balow the lists:
List!
A. Class 1 structure
B. Class 2 siructurg
C. Class 3structure
List-il
1. Mo visible cracking: g, < 3 Nfmm?.
2. Concrete section uncracked: crack widihto

be calculaled and checked.
3. Nocracking under service loads,
Codas:

A B C
@1t 2 3 '
m2 1 3
©s3 1 2
g3 2 1

Q.36 Assartlon (A) : Losses in prestress ol

Q.37 Il *P is the prestressing farce applied at a

Q.38

Q.39 Aconcrete beamis to be post-lensioned in such

prelensioned beams are more lhan Ihe losses in

post-lensioned beams.

Aeason (R} : This is panicaliy due to the eflect

of elastic shorlening.

(a) bolh A and R are wue and R is the carrect
explanation of A

{b) both A and R are true but A is nol a correcl
explanation of A

{c) Aistrue but Als false

(d) Ais lalse but Ris true

i

maximum eccentricity ‘g’ at mid-span, lo balance
he concentrated load "W, Ihe balancing load
willbe

(2) 2.5PgIL () 30PgiL
{©) 35Pgit (dy 4.0 PgiL
11; Parabolic Tendon T
I S AU I
25 T - 5]
125 \;WLL/ J.
1

150
— mu—-l——-— 4000—— ]

Inthe P.S.C. beam showninfigure, £, = 45 MP,
and i supporls a u.d.l. of 15 kN/mincluding sea
weight. It is prestressed by a paracblic cabl
carrying an effective presiress of 200 kN. The
shear resistance of uncracked seclion at ihg

support will ba
{a) 93.8kN (b} 94.5kN
{c) 94.2kN {d) 95.4kN

a way that no lensile stress develops al the tims
of post-tensianing. The distance of fhe tendor
{rom the nearost face must be

Q.40

Qa

{a) between diSand d/4
o) > db6
{c) Between d/4 and ¢f3
(d) > cf3

Match List- {Post-lensioning system} with List-l1

(Type ol anchorage) and select the correct answer

uging the codes given below he lisls:

List-l

Freyssinet

Gilford-Udall

. Lee-McCall

. Magne!Blalon

List-3l

Flal steel wedges in sandwich plales

High slrength nuts

Splil conical wedges

. Conical serrated concrele wedges

Codes:
A

(@ 2

(b) 4

{© 2

{d) 4

Anordinary mild sleel bar has been prestressed
to awarking slrass of 200 MPa. Young's medulus
ol steel is 200 GPa. Permanent negative strain
due (o shrinkage and creep is 0.0008. How much
is lhe efiective slress tefl in sleel?

(a) 184 MPa () 160MPa

(c; 40MPa {d) 16MPa

AR~ QOODP

YRS
W e WD

Q.42 Aprestressed concrete beam has a cross-section

with Ihe following proparties:

A = 46,400 mm2, / = 75.8 x 107 mm*,

Yigotiean = 244 MM, ¥ = 156 mm,

It is subjecled 10 a presiressing lorce at an
eccenlricily ‘e’ so as to have a zera stress al the
fop fibre. The value of ‘¢’ is given by

(a) 66.66mm (b) 66.95mm

{c) 104.72mm (d) 133.33mm

Q.43 For prestressed struciural elements, highstrenglh

concrete is used primatily because
{a) bolh shrinkage and creep are more.
(b} shrinkage is less but creep is more.



{c) modulus of elaslicity and creep values are
higher,
(d) of high modulus of elaslicity and low creep.

Q.44 Il percentage gainin siress due lo UDL intendon

is zero, then eccenlricity will be

wt Eg wR 1
@ 2B E, © 2RE,
WP B wi

(c} 12P E5 {0) 1P

where Pis presiressing lorce in tendon, wis UOL,
£ - modulus of elasticity of concrete and
£5- modulus of elaslicily of stee!,

Q.45 Areclangular concrete beam 250 mm wide and

600 mm deepis prestressed by maans of 4- 14¢
high tensile bars localed 200 mm from sotfit of
the beam. I Ihe elfective strass in the wires is
700 Nfmm?, \he maximurm bending noment 1hat
can be applied tothe section without causing at
soffit of the beam is
{a) 126.22kNm

{c) 106.42kNm

{b) 118.20kNm
(d) 86.10kNm

Q.46 A prestressed concrele beam wilh reclangular

section 120 mm wide by 300 mm deep supports
a uniformly disiributed load of 4 kNfm including
its sell weight having effeclive span 6 m. The
beam is concenlrically presiresscd by cable
carrying alorce of 180 kN. The shift of pressure
ling in the beam at cenlre is:

(a) 100mm (b) 200mm

(c) 150mm {d) 250mm

Q.47 A rectangular presiressed beam 150 mm wide

and 200 mmdeep is used over an eflective span
o 10m. The cable vilh zero eccentricily at the
supporls and linearly varying to 50 mm at cenlre,
carrigs an efiective preslressing (orce of 500 %N,
The magnitude al concenlrated load @ located
al cenire of span considering il counteracts
bending elfect of prestressing lorce neglecling
sell weighl of beam is;

(a) 10kN {b} 1S5kN

{c) 20kN {d) 30%N

Q.48 Apresiressed beam, 600 mm x 200 mm supporls
imposed load of 4 &Nim over oifective span of
10m. itis prestressed with cable wilh parabolic
prolile having eccenlricily of 100 mm al centre
and zero at tha ends. The effeclive presiressing
force considering ilis nullified by imposed Ioad
for mid span seclion neglecting sell weight of

the beam is:
(@) 600kN (b) S00kN
{c) BOOKNM (d) 400KN

Q.49 The cross-section of presiressed concrete beam
used pver a spanof 6 mis 100 mm wide and 300
mm deep. The inilial stress in (he tendons located
atconstanl eccentrigity of 50 mm is 1000 Nfmm?
having sectional area of tendons 100 mm2 The
rotalion dus 10 presiress is {E. = 36 kNfmm?,
£g = 210 kN/mm?)

{a) 0.0185radians (sagging)
{b) 0.00185 radians (hogging)
{c) 0.0360 radians (hogging)

{d) 0.00360 radians {sagging)

Q.50 A pretensioned concrete beam, 100 mm = 300mm
is prestressed by siraight wires carrying initial
torce of 150 kN at an eccentricity of 50 mm. The
modulus of elasticily of sles! and concrele are
210 kN/mm? and 35 kNfmm2 respaciively. The
percentage loss of siress in steel due 1o elastic
deformalion of congrele if area of stecl wires is

188 mm? is:
(a) 3% (b) 4%
(c) 5% (d) 6%

A concrele baam is presiressed by a cablg
carrying an initial prestressing lorce of 300 ki,
The cross-seclional area of (he wires in the cable
is 300 mm2, As per IS : 1343 recommendation,
the loss of stress in the cable only due to shrirkage
ol congrete assuming £ = 210 kN/mmZis;
(Assume beam 1o be prelensioned)

(@) 43N/mm? {b) 53Nfmm?

(c) GINfmm? (d) B3MN/mm?

Qs

ey

Q.52 Aconcrete bearn ol length 30 m is posi-lensioncd
Liy a rable carrying aninitial stress of 100M/mme.
The slip at the jacking end was observed 1o be

5 mm. The modulus of elasticily of sieel is
210 kN/fmm?. The percentage loss of stress due
lo enchorage slip is:

(a) 2.5% (b} 3.5%

fc) 4.5% (d} 5.5%

Q.53 A goncrete beam (300 mm x 500 mm) is

presiressed by 2 past-tensioned cablas of
600 mm? each inilially stressed lo 1600 Nimm?.
The cables are localed al consiant eccentricity
of 100 mm having span leagth 10 m, The
dellaclion al esnire of the span when il is
supporting ils own weighl neglecling all losses
is:

(Eg = 210 kN/fmm? and £ = 38 kN/mm?),
Yo = 24 kN/m®

{a) 16.3mm {upward)

(b} 16.3 mm{dovwnward)

{t} 14.2 mm {dovmward)

{dy 14.2mm (upward)

Q.54 A cylinderical concrete {ank, 40 m externa!

diameler, Is to be prestressad circumferentially

m Prestress Colngr"eté,
1.(b) 2.{a) 3{d 4() 5 (b}
11.(6) 12. (d) 13.({a) 14.{d) 15. (a)
21, (d) 22 (c) 23.(8) 24.{c) 25. {a)
31.(b) 32 {b) Q3. (d) 34.{p) 35 (b}
41 (c) 42. (c) 43.(d) 44.(d) 45, (d}
51. () 52. (b) 53. (a) 54.{b) 55. (b)

Ty Prestress Concrete

(b)
For a simply supporled beam,
wi?
g -
wit  40x10°
= e_ﬁ--m-o.zm=Mn\m
(d)

, A= 150 % 300 = 45000 mm?

by means of high sirength sieel wire
(E5=210kNimm?) jacked at 4 points, 90 degrees
apart. 1l the minimum stress in the wires
immediately after 1ensioning is to be 500 Nfmm?
and coeflicient of Iiclion is 0.50, tha maximum

' stress lo be applied to the wires at the jack is:

(PP=22)
{a) 1120 Nfmm? ) 1320N/mm?
{¢} 2120Nimm? {dy 2320 Nfmm?

Q.55 Wwhich of the following losses of presiress are

encounlered in pretensioning systems:
1. Elastic deformation of concrele
2. Relaxation of slress in sleel

3. Shrinkageolconcrete

4, Fricion

5. Anchorage slip

€. Creepolconcrete

{8} 1.2, 3and 4 only

{£} 1.2,3endGonly

{¢) 1,2, 3and5enly

(d) Allol the above

6.{c) 7.(b) B.{by 9 (d) 10.(d)
16. {c) 17. (b} 18.{c} 19.(a) 20.{c}
26, {d) 27.{c}] 28.{c} 29.(b) 20 (e}
36. {a) 387.(d) 36.(b} 39.(d) 4. (5}
46. {a) 47.{a) 4B.{b) 49.(b) S50.{c}

i= ’50’1‘:901 =3.375 x 108 mm*

Sellweight = 25 x 0.15 x 030 = 1,125 Km
Totalicad = 1,125 4 5= 6,125 kN/m

2

=Y 61258 g
8 [ :

M 49x10°

A3x10°_ 150
77 3arsxic

Oy =



10.

14,

22.

37.

38.

= 21,78 Nfmm?
P P
O = I&-————-"f"" =556 x 105P
556x 105P= 2178
P=392kN
{d)
Initial prestressing force.
Pe S0 =58824 1N o= 75 mm
Araa of beam, A = 250 x 300 = 75000 mm?
Topfootiom fiber stress
P{, be
= z(‘ft?) =-3.92, 19.6 Nfmn?
(8} :
Maximum ceniral deflection
LZ
5= %R .
1 P
RTEl
Pel? .
K 5= —a-g,-(Upwards}
{c) )
. BPe _ 8x1000x200x 107
<P {10y
= 16 kN/m )
>~ Netdownward loading = 30- 1w,
30-16= 14kN/m
{b}
Pratensioned beam {plank} can resist bolh
compressive and lensile sress. However,
prelensioning is done lo kesp comprassive
siresses hroughout the beam.
{d}
To balance the concenirated load, the maximum
8M due tolhe concentraled load should be equal
tothe moment dua o the presiressing force 'F.
L _4Pg
o il Pxg = W= T
{0}

Shear resistance of uncracked seclion

¥, = 0.67b o\iu,z +0.56,,0, +¥,

39.

40.

41.

V, = Vertical component of
presiressing forca

= 200sina = zooxif- =7.5kN
Vy = 94.5KN
g

For né lenston
P
i

os g
6

Distangce of tendon from naarest face

by, -

IntheFreyssinet syslem anchorage consists of
cylinder ol good quality concrete and s provided
with corugations on the ouiside, lthas a cenlral
conical hole and is provided with heavy top
raifitorcement, .

n Gjﬂord-Udail systam, ths wire are stressed
and anchaored one by onain a separate cylinder
using small wedding grip called Udali grips.
Each grip consists of twe split cones.

In Lea-McCall system anchering of bars is done
by screwing special threaded nuts. The nuts
bear against a distribution plale provided al the
end of the beam,

In the Magnel Blaton system, the wires are
anchored by wedging, lwo at a tme inlo
sandwich plalgs. The sandwich plates are
provided with two wedge shaped grooves on
its two faces. The wirgs are laken into each
groove and lighlened. Then a stee! wadge is
driven between the lightenad wires lo anchor
them against the plate.

{c}

Loss of siress due to shrinkage and creap
= 200 x 107 x 0.0008
= 160 MPa

Elleciive stress lell
= 200 - 160 = 40 MPa

42.

44,

45,

486.

(c)
Far zero strass at top libre

p_Fe

A Z

P Pe
= —E —

A Iy,

758 %10
= = 1047

= Tee= 46400 oM mm

(o) '

Net percentage gain due to load

_ 20, &
: B 1
\f % gain is zero, then

.2'32';&‘3 =0.[6#0.£,20)

o GM= V]
L WP,
24EJ 264
le
= 6= 2P
(d)
A = 250 % 600
= 155(10" memz,
2= 250"55002 = 15 10° Nir?

Ag= %xame:emmmz

@ = 100mm, P=616 » 70 = 431,200 ki
P Pe
= 3= 287 W/mm? and 7 - 2.87 Niram?®
Prestress at solfit of the beam = 2.87 + 287
= 5,74 Nfmm?
{f A = maximum momenl on the seclion for 2010
1ension al bottom.

M .
7= 5.74 Nfrom*,

of = M=574x15% 10°
= 886.1 x 105 Nmm = B6. | kNm

(a)
Prestressing force, P= 180k, e=0

47.

48,

49.

A = 120 x 300 = 36 x 103 mm?
Z, = 7, =18x 105 mm?
4% 6°
M = ——
8

max

= 18 KNfm

P 180%10°
Ditect slress, — = 180x10° 5 N/mm?

AT 38x10°

. M 18x10°
Bending siress, AT
Resultant siress al centre of span at top libre

=10 + 5 = 15 Nfmm?
(compression)
If N = rasultant lhrust in the section and
&= coresponding eccentricity.

=10 Nfrnm2

N Ne
—_—— =
2t ="
1eo+103+1aux1o’e=15
36x10° 1Bx10°
= e=100mm
(a)

Il the Inclination of the cabile o hotizontal is 8.
0= concenirated load at centre of span for load
batancing :
Q=2Psin8=2P@n0

_ 2x500%50 _ 4o
5% 1000
= O = 10kN
()
If P = prestiressing lorce,
wl’ ,
Pe= Y {by moment balancing)
w2 4xi0?
W _a* W sookN
o P e T Bx01
o, P = S00kN
(b}
Second moment of area,
;.. 100x (300
- 12
= 225 % 108 mm*



50.

5,

Prestressing lorce,
P = {1000 x 100}
= 10N = 100kN
Ratation duse to prestress,
Pl .
0= Eén‘? {hogging)
_ 100x50x6x10°
T 2x36x225x10°
= 8, = 0.0185 radians {Hogging)

(4]
P = 150kN
d 300
= == ———=50mm
€% 6
A = 100 x 300 = 3 x 10* mm®
f = 225 x 10° mm*

a, = modular ratio
_E_210 ¢
T
» ) 150% 10°
{ -
Initial stress in the sleel 188
= 800 Nfmm?
Strass in concrele,
_ 150107 150107 x 50x 50
€ a3x10} 2253 10°
= B.66 Nfmm?

Loss of slress due to elastic delormation of
concrete = a,f..
= 6 x 6.66 = 40 Nfrmm?

40100 _ 5e,
00

% Loss of siress in steel =

{¢)
As per 1S : 1343,
If the beam is pretensioned, tolal residual
shrinkage strain = 300 x 108
- Loss of stress = agx E:;
= 300 % 105 % 210 x O°
= G3N/mm?

52.

53,

55,

{b)

Eb
Loss of stress dug lo anchorage slip = e
For 30 m long beam, loss of strass
210x10° x5
= S = 35N
30x 1000 N

35 mr
. Parcenlage loss stress = 1000 %100 = 3.5%

{a)
Selt-weighl of the beam,
w=03x05%x24
= 3,6 kN/m
Second momentaf area,
/= 200x500°
12
‘ = 3125 x 10° mm*
Presiressing force,
P =2 x 600 1600
] = 1920 % 10°N = 1920 kN
Net dellection = Downward dalleclion duelo sell-
walghl - Upward defleclion due to presiressing

{orce.
Swit B [5:(00036“10:(1000)"
9847 8F! T | 3Bax3Bx3125x10°
1920 100 % (10 x 1000):']
Bx 38 3125 x 107
= 385-202=-163mm
{upward dellection of beam)

(b}

The presiressing force at the farther end, £, is
related (o the force at the jacking end. £, by the
expression,

P = Pyetita
= 800 = poems x 272)
where e=27183
=, Py =600x e
= 1320 Wfmm?
(b)

Friction and anchorage ship 10ss2s ozcurs only in
posl-tensioned syslem.



