Save trees use e-Question Paper Go green
DOWNLOAD THIS FREE AT www.vturesource.com

USN M
B T O N T -
Eighth Semester B.E. Degree Examination, Junc/July 2019

Design of Pre-Stressed Concrete Elements

Time: 3 hrs, W Lv‘

Note: 1 Answer any FIVE full questions, choosing
ONE full question from each modu
2. Use of IS 1343 is permitied,

Ao -

S0, will be ireated 2 palpracice

g
c 1 a  Define presstressed conerete. Wnte any three dillerggine s DCOWRgLn pre-tensioning and post
} ensiomng (08 Varks)
E‘t b, Explan with neat sketeh Gittord Udal system oLgre-stross (03 Marky
) ¢ What 1s pressure line? plot the pressure hne for Ted rectangular beam ot size
é;} bxh subgected to umtormly distnbuted Joyland | d by oa toree IPoar g combnt
é g eceentricaty of h6 such that boltom fibr due to all foads and P cqual o
% "é 7ero. (04 Marksi
E3
'; 5 2 o Explanthe concept of load haki ressod congrete design (06 Marks)
§|n.?, h. A concrete beam ol svmmetrica 1 simply suppotted span 10m has woadih and
sy thickness of tlange 280y cetnvely thichiess of weh s St and ovenall
E_g depth of section 13 & ant s presstressed by oa parabohe cable with an
Z- (4 cceentrcity of 1 SOmm wdal aves at mudspan and concentrie at supports Tl
53 mtial and final prd@fires n the cabl e 2500 AN and 200 KN respectinely The
Z g beam suppurts a ad o PR m. Caleulate the libre stiess in conerete at tramsder and o
-8 stress distnbution (10 Marks)
£3
§5 Medule-2
?:‘; 3 ol losses i presstressed conerete members Eaplan the types of loss
é' # ensioned membiers only LR PTIRY
'f,’.i b. a0mm » 300mm 1s presstressed with wares ot area 300mm® Jocated at an
z E tmm below c_cmnml.ll axis at midsapn and zero at supports el e
£ E the wires 18 1 kN-mm™ The span of the beam s 10m- Caleulate the loss ot pre-
- L total percentage ol foss o pre-stress i wires 11 the bema is pre-tensioned i the
£ beam 15 Post tensioned, using the fllowing ‘ll.ll.'l
7z Grade of concrete Muw Fy = 210 KN mm* shrinkage strain i concrele for pie tensioned
g r‘lhcl 2 300 » lll'l” Age of conerete at transr for post tensioned beam = 8 days, creep
Z coefticient = L6 Ship at anchorage = 2mm coellicient of friction between concrere and
& cable duct = 0.5% Fricton coellicient for wave efleet = 0.0015 m (10 Varka)
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4 . Whatare the factors affecting deflection ofa PSC beam?
b. A PSC beam span supported over a span of 8m is of rectangular section
150mm x 300mm  The beam is pre-stressed by a parabolic cable having an cccentricity o
B0mm below centriodal axis at mid span and 30mm above the centrio is a1 thgasnds.

The intial pre-siressing toree in the cable is 350 kN. The beam suppo ?

of TOKN at imdspan and unitormly distnibuted load of' 2 kKN:m over th
conerete is My, Estimate the following deflection

1) Short term dellection due to pre-stress and sell weight

i) Long-term deflection due 10 presstress, self weight and @hposed 16@s. allowing 20%
loss ol pre-stress and taking creep coctlicient of 1.80

i) Check the deflection as per IS 1342-1980 requirem (12 Marks)

Module-3

Vis pre-stressed by 7 wires off
ive stress of 1200 N/'mm’, The
D0 MPa, find the ultimate flexural
(08 Marks)

idth o' &00m and thickness of 230mm.
igh tensile wire is 4000 mm’® located at
wstic strength o' steel and conercte arc 1300
e the ultimate moment capacity of the section
(03 Marks)

S a. A post tensioned unbounded beam section 120
3mm diameter with an ellective cover o[

strength of the section

b, A pust tensioned bounded Tee secld
The thickness ol weh s 200v
1200mm from top ol fange.
N‘mm’ and 40 N'mm” respecti
using 1S 1343 reconunen

OR

ported span of 25m. The permissible stress in compression for
king loads are 14 N/mm® and 12 N/mm- respeetively. Initial
able is 1000 N/mm®, Loss of pre-stress is 20%, Adopt Freyssenct
ol'S mm diamcter. {16 Marks)

Module-4
7 oL@ diflerent methods of improving shear resistance of PSC members. (05 Marks)
b Eaphiewlhe mechanism of shear failure in PSC beams (05 Murks)

¢ The support section of PSC beam 120mm x 250mm is required 1o carry an ullimate shear
‘uu of TOKN. The compressive stress at the centriodal axis is 5MPa and fa = 40 MPa.
f, = 415 MPa cover 1o reinforcement = 50mm. Design the suitable shear reinforcement at the
seetion as per 1S — 1343 recomimendation (06 Marks)
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8 2. Differentiate between web shear, flexural and flexure shea cranks in PSC memb&gavith
ncat skeiches. (96 \
b. A PSC beam 300mm » 1000mm is subjected to a shear force of 300N under working loads
v o hie v s

near support section. The effective pre stressing force in the tendon s
parabolic with zero cccentricity at support and 300mm below centri
The span of the beam 1s 12m. If M,y concrete is used esumate the
concrete at support scction and if required design the shear reinforg

Module-S
(0% Marks)

9 a Write a nole on ancharage zone stresses
b. Explain ¢nd zone remforcement. (15 \arks)
¢. The end block or a post tensioned beam S00mm » m yre-stressed 2 cables each
comprising of 3 wires of 7mm diameter The cuble 198@mchoro® by square anchor plites
200mm * 400mm with their centre loctacd at 2g8om fron op and bottom ¢dges of the
beam Ihe jacking force n the cable is 3 : 1 a suiable anchorage zom
remforcement as per 1S-1343 code provisi (06 Marks)
10 A pre tensioned rectangular bea 20mm » 240mm is simply supported over 3 span

rrvinz on nital pre-stressign force ol 225 kN
I pre-sifess 15 assumed to be 1524, The beam (s
Asting a top fange of 43Hmm wide and 40mm
is Skh'm° Calculate the resuliant stress developed i
heam is unpropped duning casting of top tlange if the
rion and the pre temioned beam are 28 kN mm’ and

*k the composite T-heam for lnnat state ol deflection.
(16 Marks)

of 6m. The beam is prestressed
at a constan eccentricity of 4
incorporated in a com,
thick. Live load on co
the beam assuming
modulus of clasticy
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