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Experimental Examination of Influential Variables

on Unbonded Tendon Stresses

o
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ABSTRACT

This paper describes an experimental study planned to examine the effects of important
design variables which were used in the proposed equation by authors. Fourteen beams
and slabs were designed with the variables, such as effective prestress, concrete strength,
amount of tendons, amount of bonded reinforcements, loading type, and span/depth ratio.
Then, defletions and tendon stresses were measured and compared according to the
parametric variations of the selected variables. It was found that the tendon stress
increment decreases as the level of effective prestress or the amount of unbonded tendons
and bonded reinforcements increases. Also. the contributions of concrete strength, and
loading type were observed to affect on the tendon stresses. However, the stress
increments of unbonded tendon were minimal at high values of span/depth in contrast
with the ACI code.

keywords : prestressed concrete, unbonded tendon, effective prestress, span/depth

ratio, tendon stress
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Fig. 1 Relationship of specimens

Table 1 Specimen list

L(;?,?)leng fee I\Z‘:Cpa Op 0= L/dp
A1 0.61m | 23.4
B-1 0.7fm
B2 0.5t 23-510.00256
C-1| 4-point 38.4 0.00242
_C-2 | (Uniform) 52.9 175
D-1 93.5|0-00171 :

- °10.0034

i 0
F o Y " 20949
F-2 | 1-point : i
Y - 0.00194] 18
G2 | o 23.5[0.00146[0.00216| 30
G-3 0.00216| 45

NOTE : Tendon profile = Straight
= 1860 MPa Grade
fy = 420 MPa Grade
®6= 0.1982 cm (3-wire strand)
D8 = 0.50 cm® (Deformed bar)
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Fig. 5 Material property test of tendon

Table 2 Material characteristics of tendon

Elastic Yield Yield Max.
Modulus | Stress | Strain Stress
(MPa) | (MPa) | (x 10| (MPa)

1.88x10” | 1875.5| 9976 2108.7
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Fig. 8 Stress-strain curve of tendon
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Fig. 11 Setting of specimen
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Table 3 Experimental results

Fee | Fe AFy | Pe | Pmax | Poag | O mex
(kN) | (kN) | (kN) [(kN) | (kN) | P, | (mm)
A-1 [2225) 3293 | 10.68 |57.33) 12466 | 217 | 738
B-1 ]25.771 34.79 9.02 |55.86| 11858 | 212 | 72.8
B-2 188213214 | 1332 {4459 11417 ] 256 | 90.2
C-1 {21.85] 3342 | IL57 (568471119271 208 748
C-2 |22151 3567 | 1352 |6L.74[131.02 ¢ 212 | 976
D-1 ]2225] 3587 | 1362 40181 9555 | 237 | 974
D-2 {2215] 32.14 9.99 |59.781 13877 | 2.32 | 69.2
E-1 [2215] 3283 | 10.68 |52.921 12005} 226 | 74.0
E-2 |21.95] 2881 | 686 [55.86{13269| 237 { 488
F-1 ]22.05{33.04 1 1099 [40.18] 78.92 | 1.96 | 974
F-2 J2205] 3175 ] 970 [2744] 55.27 | 2.01 | 718
G-1 |22.05] 3695 | 14.90 |100.94] 228.44 | 226 | 1224
G-2 1220513263 | 1058 |34.01] 6605 | 1.94 | 1184
G-3 [2205] 3234 | 1029 115781 31.07 | 196 | 166.6
Fw: Effective Prestress/lea Prax: Maximum Load
Fps: Ultimate Tendon Stress/lea P Initial Cracking Load
AF:Tendon Stress Increase/lea & may:Maximum Deflection
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Fig. 13(d) Stress increase by amount of reinforcement

160

Al O o

——F-l

I~
=1

—~F2

Applied Load (kN)
%
Z

40 [ o SO

=200 0 200 400 600 800
Tendon Stress Increase (MPa)

Fig. 13(e) Stress increase by loading type
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Fig. 13(f) Stress increase by span/depth ratio
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