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14. Prestress losses

4.1 Types of losses:

1 LoSs due o elastc jhortem'nﬁ ofF Concrefe
2. Loss due ¢éo creep of concrele.

3. loss duye to sbr(nkoge oF Concrefe .

d.Less due to relaxation/ creepof steel.

5= Loss Agye to OﬂChO?‘a\ge ._S‘h'p

6. Loss due to Frictron.

Short Term Lor‘lg Term
tL.Elastic Sherkemng L Creep of Concrete
2. Anchaorage S1ip 2. .S’hrf'nkage of Concreke
3. Friction 3. Relaxa tion

PreT‘ens:oomj Post Tensionin _
i. Elastic Shortenir‘)g_ 1. No loss due ko Elastic S horte-
2. Creep of Concrete -ning in case oF simultaneous
3. Shrinkg ge bensr‘onmj but ik 15 present
4. Relaxation inthe case of suctessive

Ernsmmng.

3

k Note-
- Total Loss of predl-rﬁ&jfﬂﬁ of pre-tensioned member
: 'S N varl“ably hr‘gher than as of pest- tensroned
member.
- for design purpose, 20 and 257. of inilial pre-stress
Is considered as lofal loss for post-iensioned and

pre - lensicned MEMpber respfcf' fl/t‘/y.




14.2 Lpss due ko Elastic Shgrfﬁﬂfﬂ\g off Concrete:

i4 2.1 PreJensioned Member:

CaseT: Concenti i'(‘(}_”y p)(’tff‘d Cable:

AEH AP R R L PIIAPT?

toss of strain of _

Compressive straiD
cable

of concrete

Navo,

Loss of stiess Loss of stratn

= X Es‘
of cable of cable

(i

Loss of stress of _ o £
cable

Cosell: Cable p’a(‘{”da{‘ constant c’c.cen!r!cf{jr

P

st P A AV A A AR PR Y A LN N A A T O A B

loss of stress oF
cable

— n'jfc

where

fe = Skress  in oncrete at the Level ofF
cable,
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CoseTIT © Cable piaced at Vazyi‘n_g Ecc@ntu“d{j:

loss of Stress 0Pcable = ™ f;

where,

Fe = -Fr_.f + %; ('PCJ'" F(:)

14.2.2 Post - Tensioned ™Memptey

Casel: Simullaneous 7chsfonv'n9;
loaSs = p

Case I @ Successive Tens i'or)-s'f"om-hy
‘ "Q% i.‘a'z_ !/_\1 I

rava £ |
| = Py
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. g
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%nsy‘om’r]? of C“able@
Lepss of cable (D =0
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—Tensr‘onfng of eable @
LOSS o‘p CQ/ID!C@:_'_ Due %'D A?..
Loss ok Cable@) =0

Tensfoning of Cable® :
Total L0ss of cable@ = Due jo A, 1A,
Total Loss of  cable @ - pue o A3
Toted boss <f Cable) =o

i4.3 Loss dueto Creep of Concrete

‘ Ultimate creep strarncf
Creep coefficient®) =

comncreke _
Instantaneous elagstie strain
af co hcr-ef'(“
Ultimale creep strain _ o Fe
of cencrete o _ETL-

Now,

Loss of stress ol _ 1555 of strarn X £
cable of cable

Ultimalite creen

AE,

strain of concrete

:9.

Loss of <tress ol

cable
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14.4 Loss due to Sbn’nfcoge of Concrete:
e Pre- Tensioned ™Member
s Bx104
Logas = Baie™ » Bs

e Post Tensianed Member.

= QX!O“4
ﬂogCT-k?_)

-4
S e
_ﬂos("n"+7_)

Loss=

where T = ﬂge of concrete in day_s atthe Hme
of trans Fer of PT5’3EV€SSTﬂﬁ F‘OrCC’

4-5 Loss due te Relaxation of Steel:

Some parfof elastic strain provided for pqrestressfn\? is
converted into .pern’)qnenf/pfaﬁ*ic strafn. This permanent
strain does not provide any Stress so there is loss oF streSsap
cable. Loss due Fo relaxation of steel depends an Fellowing.

1. Chemical cormmposition of malerial.

Q,Temper'a*uriﬁ of cable Relaxalion rs marﬁ‘qkh@her Femp.

5. Stiess leve) of cable. Relaxakion i's meare al h19 her
Stress level,

In geneﬂ"af, Lto 8% of initial prestress s considersd
as loss due to relaxation
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14.6 Loss due 1o r‘anhOr-age Slip:
Tetal oncbomge ghip = A
Loss ofstrain = A
L

Loss of stress = & Fs
L
where,

e LengH’)oF cable > f;f'ngl-h of Member.

1947 lLoss due to Friction:

500kN

14q2kyN -

—( Kx A+ &)
py s pc = :

lO_S‘s = Po"pz
=l By e—(k:r+,uo<)

= Pk Le e~(f<1+,uex)

AFrer f’rpandr’ry and negfc?chhg h*’gherorder berm
loss= Po(k=x + ptoe)
where

Xx— Distance between polnt oafapplication ol
pre stressing force and pornt under
cons iderqton, a}on\q !fny{—haf rmember (inm)

k= & constant Fhat depends on wave GP-FC’CE'/

vobble €ffecd (0.002/m)

~ Avave ffect/ wobble effect
Fl= Coe PF!uent of FﬂCHOr) (o .'V”? EEFC”?E’;/)

Z4
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X = Cummulative angle in radian bh%@ugb which
l-qngersi— on cable profile turns between pornt

of application of pre stress?"'03 Porce and poi'nt

under consideratfon.

R T SN T o
. Cne End Jacking:

|~ Point of max. P
|
)
| M less §
s

For maaimurym loss. « - @
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Ex. A pre-tensioned PSC beam of section size 225 x300 mm
s pre-stressed l;b- 250 mm? gwle qrea. Initral skress
1100 N/mm?*, wire focaded of 100 mm from sSoffrt,
M40 , relaxation of stee) 5%, , Esz 2x10% Nimm?, 8-1.6 .
Calculalte iotqf foss

=

I» Flaslic Shmté’mngg

P Pe
T =¥ —€
{C A I
- 2508100 . 250X1100 x SO
225 X300 22 5 x30603 o

)2

fe= 543 N/mm?

LO-SS = mfc

= Es ,
= fe

= 2XIP . 543
5600 4o

Loss = 34-34 N/nan?.

Nate: - “EESC > R N =

Effectof DL is pot considered while Faﬂ(qlaf~z"n_g thirs
loss becayse spanis r-s‘?ur'red te caltylate BM.

—
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2y Creep:
Losss 8 fe

-~ 1.6 X 34.34
= 54. 94 N/mm?

3) Shrn’ﬂl"@?f Logs = 3X!O"4>&'E5

3x10% x 2x |05
EC N /mmt

1]

4y Relaxaticn

Loss= 5% of "Nilkiad stress

= &x1. x1100
160

=55 N/mm?

= Total foss = 204.28 Nlmm?®

* Loss = 204-28 , 146

= 18.5'?u/o
1100

Ex. A post-tensioned PSC member s as given below.
Prmz-:-esm'r\)g Force 1600kN Initral stress 1580 N/m 2
Esz= 2x10° N/rom?*, E.= 3ox103 Nimm?, totad ancheragre
slip 3mm, relaxation of stee) 3%, pH=0.25.k=0.002/m,

6-1.6 , jacking s from bath ends, prestress 'ng Force s

brans Fered alter o8caysof rq._rh'r)y- Calculate tolad loss.

“o0

250
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= WFElastiic She rtening

Loss =0

2 Creep .
At ends:

P 1600 x\0°
400 X750

}:“ - 5.33 N/mim%

At mid span:
DL= 0-4X0 75X 1X25 = 7.5 kN/

S Wpl” .5x8.5%

/ Q)

—€ . —26
i I

e Mb

F(l-— A '+' I_ 6 = "“f'— &
__leooxio® 1600x10° x 200 67.73x10°
— % 200 = —————
400x ¥ 50 400x 7503 200x750" OO

12 |2

fea= 891 N/mny?

— 3"‘_‘"—&.____‘_“

S ke T o5 FanFe)

=533+ % (691~ 5:33)
] 2

foz F A2 NI



Lss = Sm [‘C

':—BXE_S__X ch_
d
e
T LS T
30X 03

Less s 82.35 N/mm?

3> Shnnkage\
ioss - 2X|O"4

KES
I.Oj (T+2)
:_z)tlor4 o KQXIOE = 1.35 x:o’qx 29&!05
Jog (28+42)

LOSS' = 7. N/n/)rnl

4y Relaxation
Loss= 32.of rritial stréss
= 3 xl - | 580
Toa

=474 N/mm?

5p Ancharage slip.

LoSs = A, "‘ES
L.

5
- x 2Xx10
6107

= 70.55 N/mm*

€ Frickiron:

vz ‘i—:’x ( L-=2)

dy _ 4(e+o)

]’1{ dz

L’L

atx=0 kanB:z

14 - 1]

ClL~-22%2)

it
L2

(L-2x0)
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4% 200
G- ————— T 0.094 rad
&x)03 L

SO, ot = 8= 0-094cad .
Loss = Po (ke 4 X )

= 1580 x( 0.002x §§+ 0.25x 0.094)

= 1580 X 0.0372
boss = 50 56 N/mmt

Total loss

1

297 86 NImm?

4 Loss = Mx!oo

1580

Lross= 17.58%,

Ex. Calcwlate ldoss due bo elaslre Shoﬂ‘f”r}fﬂ? anly For the

pre-tensioncd seckion given belovo. Initred Stress
OOOGN/MmmMm?2, M= 6

360
® o~ Aiz 300mm>=
o e ALz 500 M-
- — — — = — %=
& (oo A3 =700 Mmm*
@ -
_ ) _);50

2> Pz A/ xo - 300xI000

P, = 300 kN
P, = so0kn
Py = 700kN

Posilfonof resultant pre SHF’”?'D_C) P YitPyat B Y3
5 e ——— e
force from top Fibre Py +P, + P,
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300 {10 d)t S00X400) + F00 * (450)

= 363.33 ™mm

1500

Now , €= 363.33-300

€= 63.33 v

@, @
€
P @ _
ey (& @? 16333
®- ©
P Pe
fei = 7 T'ei
= |goox103 a JSOOXIO‘BXSE‘S’B ”
360X 600 Sooxsoos L 20
P2
},C; _- 401 M/l’r}rrj"t
. B, PFe
)Cc'z_ ,’T 1- I 2
_ Is00xi03 1500X103x ¢3.33 ke
360% 600 _3oxgoo” "
j2
fi, - 8.41 N/mm?
Feg = f_+ —-PC’ 2 o
- - &
_ I1sS00Xx\0°> i 1S00X10°x 63.33 .
360 600 360 x 6003
1D
)0('3 = 914 N/mm?
Loss rab!e@ = Mfe, = 24.06 N/mm*
loss in cable®@ =mf,, - 50.46 Nimm?
Loss (n cable = on

54 34 Nt



