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Evaluation of Ultimate Stress of Unbonded Tendon

in Prestressed Concrete Members ( )

- Consideration of ACl code and the State-of-the Art ~
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ABSTRACT

The current study is a part of series of research about the evaluation method of the
unbonded tendon stress in prestressed concrete member at flexural failure. As the first
part, previous design equations were examined in order to find whether any
modifications may be needed.

A total of 167 experimental results tested for more than 40 years were gathered to
build D/B and then previous proposed and codified equations were evaluated with the
experimental results. The ACI Code equation and Naaman, Harajli. and Chakrabarti’s
equations were chosen for the purpose of examination. Then, the followings were
obtained from the analytical examination.

It is desirable to compute the tendon stress with the member analysis method instead
of the sectional analysis method which has been used in the current ACI Code. The

tendon stress may also be influenced significantly by the amount of ordinary bonded
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reinforcements and the loading types. And the current ACT Code overestimated the

effect of span/depth ratio. As results, it was concluded that the revision of the ACI Code

cquation should be considered positively

the reasonable and comprehensive investigation about influential factors on the tendon

stress variation.

Keywords : unbonded tendon, tendon stress, tie model, span/depth ratio, loading type,

bonded reinforcement.

Then, a new design has to be proposed with
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Table T Summary of various codified equations and proposed equations

N:q(){ Authors or Code (year) Equation for fps Parameters
(@) Janney ct al. (1956) fi.= .+ AE,. (~ne, ) f.
(b) Warwaruk et al. (1962) f.o= 1. +(30,000— /%’ x10" psi fo A
o B/ d, T
o L +A/(0.853,)
(©) Pannell b p fo A £ 1/d
(1969 1050, €. 1, d,
Lt
o LAt
(d) Mattock et al. (1971 fio =f. +10.000+ oo P . A T
A AL
© Tam/Pannell a4 fie A A
’ (1976) L e s v R £ LA
(f) | Mojtahedi/Gamble (1978) - [
) ) R 278416 . o
(#) Du/Tao (1985) £ = fie *114’W(1‘\v fi. +A L) psi foo. A, A f
L . ALt AL . L ,
(h) Harajli/Kanj (1991) =6 + % 1. (1-0’3“%) f.o AL ALK LT L/,
o
N . 1, | [ Avs ALAT 6L,
' aaman/ foef +Af=f. + 2,1, ¢, (2 _1)=2
(1) Naaman/Alkhairi (1991) - " Loading type. 1/d,
f,. = (f,.+ 10,000+ A)/(1-I3)psi
fi.=0f, +0.65x 410 for g =0 and L/d>33
0y Chakrabarti £ d, 60.000 P ( A fon A ALEL
(1995) A= oE U o) 20000 pi L/d
B=r /(1000 £.) = 0.25
r=1.0 for L/d = 33, r=0.8for [./d > 33
() U.SA. (1963) (o= 0.+ 15.000 psi F
— £ .
- s+ et s A,
() U.S.A. (1977) fi. =1, + 10,000 Tooe, P9 fioo Au, f
- £ R R
.=t + 1()A()()()+W psi for v 35 o
(m) U.S.A. (1983) ¢ L Lo Aa 0 L/d,
tf , 0 frare Nan
f.=1.+10.000 W psi for T 735
fomft 22 (d, - ) ksi :
g frs Ao, f A
(n) Canadian (@A S+ @ AL .
= Dl THAL £0 1L/4
0.835@.81 b,
(0) Dutch f.=1.051, fi.
fi.— 1, + A1
(D) Germany 41, =K,.(41./1) f,.. L/d
41,=d,/17
, N S 100 1T AL . )
(a) British fi = f L/ (1 b d ) ksi fr. Av 1, L/d,
=t 751 L) Edue sp:
) Swiss f,.=f, +0.075E, (d, /1) {Edge span] b 170,

f,. = £+ K,.00.001251,+0.1h)/L. {Inner span!

* 1 pst=0.006895 MPa
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Tam & Pannell(1976) bt 3 190-450 e
By o1 ali 19780 [ N 53.3 B3 span stab
Cioke et alt 1] BT 200400 9
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Table 3 Changes in unbonded tendon stress of shallow members quoted by Mojtahedi & Gamble

Auf ks
Specimens Authors 1./d, No of spans | Type of ]neuiing[ - - [Failure patterns
Observed ACT 31877
Slab A Vines N2 3 pattern 19.5 39.9 Crack
Slab B Charney 53 3 pattern 21 53 Crack
Flat Plate | Burns & 51 Panelst9) 1 point 620 29.0 Punching
IPlat Plate | Hemakom 51 Paneis(9) 1 point 915 3805 Punching
Burns & ; . _ . .
IFlat Plate I B 51 Panels(h 1 point 523 283 Punching
Winter |
60 2 Ipoint | 215823 261
Hemakom 60 2 1 point 31435 26.6
5 ) 2 Lpoint | 179228 203
o 36 2 Lpoint | 2044270 205
e Chen - - v — —
- 36 2 1 point 21.0-H0.8 278
7z Goeber 60 2 1 point 20.8
7 Michael 60 2 1 point 203
s Scordelis 3 Pancls(4) Uniform 22, 1.6 Punching
RUIT ﬁ.’%ﬁ Panels(1) 4 points 25 197 Punching
. Mattock et al ; - - . -
RUZ 336 Panels(1} 1 points 18.6 18.3 [Punching
Brotchic- o , » - .
Mark -4 . 576 Pancls(8) Uniform 258 32.2 Punching
Beresford
* | ksi=6.895 MPa
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