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Structural Performance on the Self-centering Connections with Different
Conditions of PT Strands
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Abstract - In this study, cyclic loading analysis was conducted in order to understand the behavior of self-centering connections
based on the number of PT(posttensioning) strands and initial posttensioning force. The initial posttensioning force needs to be
above the yield moment of an angle for obtaining noticeable self-centering effect and it is proper that decompression moment
ratio needs to be below 0.35 to minimize the residual displacement of major elements. As the number of PT strands increased,
self-centering capacity also improved since initial posttensiong force in each PT strand has been decreased. It is also appropriate
that initial posttensiong force needs to be less than or equal to 75% of yield strength of PT strands.
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Fig. 1. Hysteretic characteristics of damper and PT strands
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Table 1. Yield strength of each member at the experiment
Element Beam | Beam Angle PT Reinforcing
web | flange strands plate
F
id 230 266 263 1305 843
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Table 2. Comparison between experiment and analysis
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Fig 9. P-delta graph of experiment and analysis results
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Table 3. Yield strength of each member at the analysis

Element C]?jf:;l;l Angle strl;}’: ds Reinforcing plate
F
[Mlia] 235 325 1305 843
Table 4. Analytical model type
Analytical model N /T,
SC3 0
SC3-0.2 0.2
SC3-0.3 0.3
SC3-0.4 3 0.4
SC3-0.5 0.5
SC3-0.6 0.6
SC3-0.7 0.7
SC1-0.8 1 0.8
SC2-0.6 0.6
SC4-0.3 0.3
SC 3-0.4

L 1/,
Number of PT strands

Self-centering connection
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Table 5. Rotation according to decompression moment

My/ M, [f;(“i] [er’;‘é‘] Plastic displacement ratio

0 0.003 0.054 16.88

0.15 0.004 0.055 14.47

0.18 0.0038 | 0.056 14.74

0.24 0.0042 | 0.057 13.57

0.30 0.005 0.06 12

0.35 0.005 0.06 12

0.42 0.006 0.06 10
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Fig. 13. Self-centering capacity

Ao - 7

54371

400

B Eanglept

300 O Epeam

200

E[kN - m]

100

- O O =
0 0.15 0.18 0.24 0.30 0.35 0.42

Fig. 14. Energy absorption

Fig 14¢t ol YIS o, £, = 77373 278749
Ot oA F5TFol AL £, 1O U A] Faigoltt, o
SApAEAE} Z7hte] weh AR oA B4E 2718t
S A% ugc P ofulA B 19 1)
o SIgh AT oA TR A2 YT S A
SAHEUE}0, 24013 B3 1 2AS| 3ol ofgt 24
Hgo] WAsH Y=/ LHEH] 7} 27} s 5 oy
X]E —7}0}— Aow ‘/}E}‘*E} 1%

4.3 VA io mE £ g

A Ao Afolol w2 skl shotg 4 QES 9%
A BHES A9 At o FRon, A dus
Table 79 trehfiith, 54 BUEL AR BE
Tt 145,699 SR 3 7ML A0 et At
mg=st aw WP B 1Y A7t AL S F)

Table 7. Analysis results based on the number of PT strands

Name My, e 1
[kN-m] [rad] [kN-m]
SC1-0.8 424.10 0.035 146.72
SC2-0.6 647.24 0.056 150.49
SC3-0.4 682.37 0.057 141.16
SC4-0.3 701.4 0.058 144.37
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