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H.An@fymog of PSC Member

i3-1 Intreduction:
PS¢ vs basically conerete imn which interpal stress of
sui kable magnitude and distribution are introduced so thalt

Stress resulting from external LoadS are counteracted #to a
desired dc—gree_

Permissible st ress
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-In Ffinal skress dr'agram, stress of topand boktorn

10N I mm™

fibres are within permissible [rrmils.
- Ifsame B¥ is applied onseckion without Prestres‘slfry
then stress ol bottormn fbre exceeds bhe permmissible
0rmits (f;: 4.5 N/mm?)
- It means, member '3 made safe by P"f'Sh’ffSS!‘n&,

13.2 Hduanbages and ’Drsadvaﬂl’aﬁes of Prf.“Sht'ssfn?.

A Advantages.
-Smaller section size of member as compared to Ree
- Concrete 1s more ukilized.
- Less cracks as compared to RCC
- Surkable for farge span beams
- Reduced DL oF sSuper structyre



B Disadva r)#ag eS !
i COSHH as compared o RCC.
- Not surtable for small work
- More Z‘E’(hhf@alfﬁ_y s involved so skilled manpower
s required,
- Loss of skress of wire leads to peor perfaormance

13.3 Typf_:.& of Presh't’Sang.

13.3.1 Pre Ten;;om’nq ’
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- Moulds are kept on casting bed and wires are
inserted through m™oulds.

- Wires are Fxed ab pasition and tensiones from edds

- Concrelte i3 casted in meoulds and wires are kept M
direct contact with concrete

- Concréete s allowed toym‘ sufficrent strength,

- Now . wires are cut at ends oF each mould and pre-
sfre_ssfrl? force is bransfered to conercste by bond
actiony between wire and conerete

This mebhod /s also called ags -(0779 Lrne ﬂ)flbad
or Hoyer method. Tt s gen craﬂfj used for srmall
repeatative types of member, For eg.. railway PSC
sleepers, PSC electric pole etc.
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13.3.2 Post - Tenyr’om'ng-

Anchorin
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- Concrete 1s "casled in desired shape and size with dugg
inside the member al desired Jocatron.

- Du¢ct maybe of PYC or Steel . Ttis flexible so can be
provided in any shape.

- Concrete is allowed to get suFficrent strength.

- Now cables are provided ira duct and kensioned from
ends. Cables can be provided imside the duct either
before or after fonrreta‘ng. |

- Tenm'om’nB 's dore either From one end or Prom bobh
ends .

- After teénsioning cables are anchored by any
Suitable arrangement
1)Fr€985‘ln€t Syst@m.
2 Lee MeCall Systern
3> Magnel Blaton System.
4) Gf/g:ord Udall System

< O

- AFter onchor;"ng, cables are cutand prestress f"f)gf'orcf-
s transfered on member.

- Rtmar'nr‘nﬁ space ot duck is filled with mortar of
very high workability
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i3-4 Assumplions in Anaq lysrs:
- Plane section remains plane afler bendmj,
- Both mateiials are assunsed to be Jr‘nf'ar!y elastic .
- No variaton of pre,st-re_rsfng force ajong ﬁer)sag—h ol cable,
- No change of stress ofF cable due to bfnd{hj of member,

Reductian of slress.

Lt Ll rr s .II/I///I_II}#II)JIJ'/JI//I//'Y

Incré’aSt’-OF slress
135. Analysis of PSC Member.

(3. 5.1 Concenfrr'cauj Placed Cable:
4|

[ L L R 7 T S 7 A

Mo\, ®; y
B S v e FC T (R A
5

. . P /
Siif;(?n e :

4




13 »S

13-5.2 Cable* Placeol at Constant EC(“PD}'H'(*"E'_y 2
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Ex. A simply supported beam given below s prestréssed bj
cable area 1200 MmZ. Inikial stress of cable is 1200 N/ m:

Calculate stress of top and botbornn Ffrbres at mid span
and ends of beam,
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13.8°3 Cable Placed at ‘u'mymg E(_cemu'.:w'ty-

This type of proble rs solved btf Followin\? methods.
|.Stress Con(ept
2 load Bcdaﬂcfnjv Ccmcepl
5. Strength <oncept .
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2> load Bajancmj Concept ;
FBD of cable

FBD of concrete beam
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+ Olher foad Ea.\'ﬂa\rn’?() Cable Piofiles:

where b= €4+ €,
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Frorn above diagrar:
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Shify in poSIETON of Net comp. force _ o - MbaL
on seciion N - P
NOW,
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*Meaning of shiFlkef net compressive force on section:

P

shift in net

cormnp. Force on
Seckion

| _—Pressure line/ C-Ainef

Thrust ene

L
|

> 2

—Pressure Lin 1s the foc us of net campressive force on
@{,0493 seelion along span,

- In PSC member, C and T remains constont along
the span and Peverarm vari€s

- Jn RCC mermber, C and T vary aleng span while
leyer arm remains constant.
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A simply Suppay ted beg given below 5 prcstressed

Ex
by 1600kN Calculale stress intop and bottam fibves af

a distance 2:5m from Support- Solve by all three

methaods.
250 kN

20kN /1 | P

600

1} Shress concept
frorm cable profile

OA _ OB
AD  Bc
2.5 4

CO0tEy T 60+ 150

Er- 115rmMmm

DLz 0-4x0.-6X1 x25 = 6kN/m

UDL LL= 30kN/m

Pornt LL= 250 kN
Due to UDL + Due bo Point load

MptLEx=2.5m)
Wlae = wax? R.
2 - 2 ) * (2 I’)

5 2 ?
= 36x 6 x 2.5 B 36‘x2-5)+(250x29
( 2 2 2

P P‘??C_H-t.{. lw_.[.).il...,yt
I

i = A o7
_ 1600xi03 _ 1600x105x115 | 600 , 4¥0xI0® o
a (00 x 600°%) /19 2 (4ooxdoo)/;

doox60 0
fi = 18.58 Nimm*
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_ P p\‘f‘z Mo+
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UDL LL = 30k N/m
Point Load =250~ 224 = 26 kN

Moet(x=2.9m) = Due to UDL + Due to Point Load
:(WLw 3 wx2)+(&_:9
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Ex. Asimply supported bearn given below is prestieseed by
1756 kN force. Calculate styessin top and boHtom Fibres {at
4m From support. Solve by all three methods

s kN/Mm

350

50

1tom _ %ﬁ-

1) Stress Concepl:
2quation of parabolic cable profile

5L 4h‘:f oy
T (L-x)

eh= €,+€,
g O-ﬁg;’n rs af fefl end cof cable
*Y-axis 1S downward

Co = 4650‘21‘2 4(10-4)
o

€xc- iI92 mrn
DiL= 0 35x075Xx1x25 £ S6kN)mM
LLZ B35EnN)mm

- WL 2
MD-fL(T::qm) o= 2:(' W L;l__
~41.56 x10x4 41.56x 42
Bl 2

Mpti cxegmp= 498.72KN ™
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Salve yc-urfc’lﬁ J).y other twe melthods
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Ex. What could be the cable profile for complete Load bﬂ»’Gnc}”nﬂ
of simply Suppmtf‘d beqir SUbjfrft’d o 30 kEN/m (l‘ﬂc?udlry
self wi ). E Fleckive span 8&m, ’DFE’S‘HFS‘M':‘? force 14900%\N,

SecHonsize 300x600 mm, eccentri 0ty al ends of span s

zero. Also calculate Stress in extierme fibres at mid-span

afller complete load bc‘e.laﬂrrﬁg.

Since applied load is ud? so cable profile must be
parabalic for complete lead balancing,

30 kNI MO
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For cormplete Joad bamr)cr‘mg.

Wpt = Wp
_ 8Ph
Wp+L 2
30 ~ Q8x1460x€
82

€= 171 42mMmMm

ﬁf:/‘b: -fTH h-‘t
- 1400 x10% , PxO
Scoxspo 4

ftjp= 117 Nfmm?
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i3-6 Kern Distance:
It /s bhe e(centn”(r“i}, cf réesultant pre shessi“ng force Oveq
seckion correspond ing to which stress in dne extreme fibre

'S just zero.
g
d -~ —p |- - = 1 @ |- == -2 - — =
Ie
o Q

For just z€10 SLreSs rn One extreme Flhye:

b

P_ P
AT 7o 9=e
R . NPT S
= bd bd3 £
{2
= Q:E

—kNote. —

TOP kern and bOH‘Oﬂ’J kern are d;’f—Fc—‘y—er)f- Fﬁl’
uf)s_ymmc:z‘rr"(_“cd Sectior,

137 Crack ing Load /C‘mckmj rmament
Load [ ynoment Corre‘jpond:nj to which first crqek
develops in extrerm tensjon fFibre s called cra cking Loadf
cracing rnoment.
Tensile sle€5s In Permissible

extreme Féhsfon =  tensile shress
Fibre

Merackin Werackin
FOS qgainst & ————J _ = Sall

cracking  Mworking Vnorking
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Ex. A simply s up ported beam; given below s Prestressed by
1500 kN force. Modulys of rupture of concrete s 3.6 NImmz.

Calculate 3a99ing Cracking mament, cracking super -

imposed ud L, FAs against cratking.

oo kNI/Mm
L v g B s s D, g g 8 e kel
[ _____leomm 1]
1
e 65 m 4

= 1) S‘Qgg f' ng Crackl'_r)gF 7_*40 riqent

AR NN

P fe P, Pey,  Mer,
¥ — e T Jb
™
: = _E.;_ F_)i - Cr |
)eb A T b T Ih
_3.¢ . 1500x (0 |500x103 x 166 500 _
e R +
400 X 500 200 % 560° <
12

Mey = 425 kNmMm

2) Cra(kfl’w &Llpf‘r-fmposed UDL .
DL 0.4X0:5X)X25

500

Mey _ x So0
4u0% 500~ 2
—_—

e 1T

2.
(5 Wi,ee) 65 4988

L= WL,cr
For maximum cracking superimposed uUbL
BMmax= Mer
Z
._Lglt_ = MCT =) 8

Wi,epz 7547 KN/m
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3> F.0.8. agqrinst ca-ackfhg
Mer= 425N
Wp,ers S KN/
Wi,erz 95.47 kNIm

R, w = SEN/m
W, v~ 20 kNI
=
- Wwl (5 +20) 6.5
Mw=- —— =
3 g
Mwr: 132.08
+ B | = MCY‘ Wcr
Fos Gg(imsf-(aockrﬂg__ ol -
- 425 B 5+75.-41
32.08  5+%20
Z2] = 32|

Chaptertg Ends Here .



