10. - '_Draw the cross. sectmn of pretenswned and post tensmned prestressed concret.e‘ '

© List any four types ofpest tenmomng lesses

. Draw a:uy four types of eempomte pre-stressed concrete sectmns
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PARTA—-— (10 X 2 20 marks)

. State the reasens for whzch thh tensﬂe concrete ig’ necessary in prestressed L
; concrete constmctlon o

+ L

"What are. the stages of loadmg to be consuiered m demgn of prestressed .
_concrete sectlon f‘or ﬂexure?

. _‘__'What is the zone of transmlssmn ‘in end block of prestressed eoncrete_ '
-structures‘? ' ‘ N . )

- ‘Lmt any two advantages mpartm} prestressmg 7

_ Whatarethe needs of prestresemgm wmpresmon members? '

;What do yeu mean by unpropped constructmne w:th refereme to composxte '
N prestressed concrete structures

€ .

' State a.ny four advantages of prestressed concrete bndges

o Tbndge decks.
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PART B

.—-:-.--(:»5_.><f1a = SDmerks) :

\ nply pported span'_.
“of 8 m The beam has an I sectmn thh a overall depth of 400 mm.. The -
_thicknesses of ﬂange a.nd; weh are 60 mm and 80 mm reepectwely The = =
“width of the flange is 200 mm.'Ih&%eam is fo be prestressed by an .
'effectlve prestressmg force of 235 kN at a surtable eecenh'xcelty such thati o
the resultant strees at the: sofﬁt of the beam ptt i'.he oen’l:re of the span is

L gero:

A
by
12, (a)

G Fmd the ecoentncz.ty requ:red for the force

(i1) _If the tenden is. concentnc, What shoul& be the magmtude of the -
' prestressing force for the resu_ltant stress to be Zero at the bottom

: ﬁbre of the central span sect10n‘7
| ' Or

A PSC beam of breath 240 mm and depth 300 mm is snnply supported on .

an’ effectwe span of 6.0 m. It is prestressed by a parabohc cable with an

eccentrlclty of 75 mm- below the centroid at the mid span sectmn ‘and
-~ 45 mm above centroid at-the support section. Prestressing. force: ds
- 480 kN, Calculate the zmt.lal m:dspzm deflection. Assume the unit weaght

'of concrete as 25 kN/ m and medulus of elastmlty concrete as'
2 5><104N/mm

The cross-section of a symmetrical I'section’ preétre's'sed beam is 300 mm :

by 760 mm {overall), with ﬂanges and web 100 mm thick. T‘hebeam is S . -
post-tensmned by cables. contammg 48 wu'es of 5 mm dlameter hlgh S
~ tensile steel wires at an eccentnclty of 250 mm. The 28-day strength of-

' ‘-concrete in compr%smg is 40 N/ mm? and the ultrmat,e tenszle strengh | __
- of wn'es is 1700 N/ mm Assummg that the g‘routmg of the tendons 13_37
- "100 percent eﬂ'ecuve, detenmne the ultxmate moment of the sectmn as

| f per 1S'1343.

(b)

'-'Or

The end block of a prestressed concrete beam, rectangular in sectron is y

100 mm wide. and 200 mm deep. The prestressmg force of 100 kN is _

'transxrutted to concrete by a dlstnbutmn plate 100 mm mde and 50 mm -

) deep, concentnca]ly located at the ends Ca.lculate the position amd

. magnitude of the maxamum tensile stress on: the- honzental section -

~ through the centre and edge of the anchor plate C‘ompute the ’ourstmg .
tension on these honzontal planes. - RN :

27 Rase

L



13, (a ) Des1gn a prestressed omcrete pipe of mternal da;ameter 900 ‘mm to
B withstand - and ; mternal ‘pressure. of 0, 8. N/mm?. The maximum
E perm1ssﬂ>le eompresswe stress in concrete is 18 N/ mm® and no tensﬂe

. stress is to be permitted. Modular ratio between steel and concrete is 5.8. |

g Adopt 5.mm dJameter high tenslle wu'es whlch can be stretched up to -

: 1100 N/ mm Expected loss of prestress is 25% "

= 7 (b) - DeS1gn an electnc pole 12 meters hlgh to support wires at its top at Whlch
.07 can exert a. reversible horizorital force of 3 kN. The teridons are 1mt1ally _
o stressed to 1000 N/ mm? and the loss of stress due to shrmkage and creep

- is 15%. Ma::umum compresswe stress in- concrete shall be Im:uted to "
- 12 N/ mm?* Assume the followmg modular ratao = 6, angle of

o repose = 30degrees and the spemﬁc we1ght of soil as 18 kN/ m?

) M. @ A precast pre tensmned beam - of rectangular section has a breadth of
TR R ~ 100'mm and & depth of 200 mm. The beam, with an eﬂ?ectrve span of Sm;.

' IR s prestressed by tendons with their centro1ds comcldmg with the bottom

- kern, The initial force in the tendons is 150 kN, The loss of prestress may
be assumed to be 15 percent The beam is mcorporated in a composite
T-beam by castmg a top ﬂange of breadth 400 mm and thlck.ness 40 min.
If the composite beam supports a live: loed of' 8 kN/ m calculate the

resultant stresses developed in. the precast and in sltu cast concrete )

) assummg the pre- tensioned beam as: - R e

Gy unpropped and:

= _ - Gi) propped during the castmg of the slab. Assume the same modulus
S T of elastmty for concrete in’ precast beam and in sﬂ:u cast slab '

- _ (b A composzte T. girder of span 5 - m is- made up of a pretensmned nb
c . 100 mm wide by 200 mm deep, with an in situ cast slab, 400 mm wide :
. " and 400 mm thick. The rib is prestressed by a straight cable haying an -
R "eccentrlmty of 33.33 mm and carrying an Imtral force of 150. kN. The loss -
 of prestress may be assumed to-be 15 percent. Check the composite -
" T-beam for the limit state of deﬂect:on 1f 1t supports an lmposed load of
3. 2kam for: . - .

@) unpropped constructlon and

._ (11) propped constructlon Assume a modulus of elastlcxty of
35 N/ mim? for both precast and in s1tu cast elements '




15

- '() Pz'e-stress;ed PSC brldge decks SR :;'f ' _ e (5)
) Post stressed PSC bndge decks.-‘- ' 1.- IR ':.('5)

(}

A compeslte bndge deck i made up- of an in- s:m cast slab 120 mm th1ck- '

“and. symmetncal I-sectmns of. preeast pre-tensmned beams having flange - .

width and- thlckness of 200 mm and 110 mm. respectwely Thickness of .~
~web 75 mm, Overall &epth of I-sectmn 500 mm. Spacings, of Iabeams =5
;_750 mm centre to centre The modulus of elastmty of in s'itu slab canmte o

s 30 kN/ mm? . Estlmate the. stresses developed m the

member due to a differential shnnkage moxzo*‘ between the preeast -
. and cast in situ elements ' :

o

_or
Wnte teclmmai notes on

(111) Forces to beconmdered in PSC bndges . o L S e) '

’ wyot
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