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ABSTRACT

This thesis presents the study of the seismic behavior of
post-tensioned beam-column subassemblages with supplemental column.
The effects of design parameters such as the presence and the flexural
capacity of the supplemental| column on: the performance of the
post-tensioned frame are investigated. Three full-scale specimens were
designed and tested to study the energy dissipating capacity and compare
the test results to those of developed analytical models. Test results
indicated that a gap opening or closing occurred at the beam-to-column
interface of the post-tensioned subassemblage, with the ability of
self-centering of the frame while the beam and column elements
remained in elastic. The supplemental column results in the increase of
the lateral stiffness of the post-tensioned subassemblage. The plastic
hinges formed at the reduced beam sections on both ends of the
supplemental column can effectively dissipate energy for the

post-tensioned subassemblage.

Keywords: Post-tensioned, supplemental column, self-centering
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Z 3.1 FH S A
L < Md 0
A LA B4 - (mm) By | o (%)
bp
P1MO - - 30
P1MI1 H 300%200%8%19 A572 Gr. 50 30
P1M2 H 300%200%8%25 A572 Gr. 50 30
%32 EMH T A
Fy Fu
Coupon Steel grade (MPa) | (MPa)
Column web AS572 Gr.50 | 418 519
Column flange AS572 Gr.50 | 390 489
Beam web AS572 Gr. 50 | 405 504
Beam flange A572 Gr. 50 | 382 500
PIM1 Supplemental Column web AS572 Gr. 50 | 418 519
P1M1 Supplemental Column flange | A572 Gr. 50 | 387 504
P1IM2 Supplemental Column web AS572 Gr. 50 | 424 519
P1M2 Supplemental Column flange | A572 Gr. 50 | 398 562
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% 3.3 AU Bk

(a)
?éiﬂ ‘;; f#- K] K2 K3 Tini/Tst,y Tst,th/Tst,y
F (kN/m) | (kN/m) | (kN/m) (%) (%)
P1MO 5416 327 - 44 66.6
PIM1 9288 2445 451 44 67.0
P1M2 9859 2850 483 44 67.1
(b)
My, /M, MJM, M. /M, 0
EN & 15 st,th/ tVLpp a/'tVipp sc,th/ tYLpp th
ki @ | ) | (rad)
P1MO 45.4 30 - 4.0
PIMI1 521 30 51 4.0
P1M2 536 30 65 4.0
# 3.4 0.6"4k = SRS £
| Yield | Ultimate| Modulus
: : Diameter | Area of
Strand | Specification ». | Strength | Strength ..
(mm) (mm”) (MPa) | (MPa) elasticity
(MPa)
15 mm | ASTM-A416
(0.6") Grade 270 15.24 140 1670 1860 195000
% 35 FEARREE
Load cell | External | Internal
. . . Length
Item capacity | diameter | diameter (mm) Number
(kN) (mm) (mm)
N-200A 1964 100 160 150 4
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# 41 FWPIMO L kR dp B4 &2 v p)li

(a) o & P &

Story Drift (%) I;/i ;({ml;dl\:?i) Vifé(}kllﬁ\‘l) Error (%)
0.375 129.99 115.33 10.51
0.50 140.46 136.72 2.66
0.75 145.69 158.38 -8.70

1.0 150.93 171.25 -13.46

1.5 161.40 185.17 -14.72

2.0 171.87 195.61 -13.81

3.0 192.81 213.10 -10.52

4.0 213.75 251.93 -17.86
(b) FH R s

Story Drift (%) II/ET;, ;(if}‘) Vifk}—i) Error (%)
-0.375 -129.99 -110.76 14.70
-0.50 -140.46 -134.85 3.99
-0.75 -145.69 -160.77 -10.35

-1.0 -150.93 -171.30 -13.49
-1.5 -161.40 -185.03 -14.64
-2.0 -171.87 -197.25 -14.76
-3.0 -192.81 -217.06 -12.57
-4.0 -213.75 -233.67 -9.31
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# 42 FHWPIMI L AR Rt p B4 22 91

(a) o & P &

Story Drift (%) I;/i ;({E\EIL‘) V;ifé(l;kllﬁ\‘l) Error (%)
0.375 214.43 187.54 12.54
0.50 233.95 224.68 3.96
0.75 273.07 269.13 1.44
1.0 298.61 301.32 -0.9
1.5 313.07 333.00 -6.36
2.0 327.53 352.50 -7.62
3.0 356.45 370.70 -3.99
(b) f ERFR &
Story Drift (%) Il/i;(élill\% V;ifé(%lj\:l) Error (%)
-0.375 -214.43 -185.90 13.3
-0.50 -233.95 -224.40 4.08
-0.75 -273.07 -272.84 0.08
-1.0 -298.61 -301.80 -1.06
-1.5 -313.07 -334.10 -6.71
-2.0 -327.53 -355.20 -8.44
-3.0 -356.45 -369.10 -3.54
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# 43 FWPIM2 L kR dp B4 22 )l

(a) o & P &

Story Drift (%) ;i;(i% V;,igfki) Error (%)
0.375 214.28 175.24 18.21
0.50 237.09 209.87 11.48
0.75 282.70 260.54 7.83
1.0 313.37 301.40 3.81
1.5 328.85 356.00 -8.25
2.0 344.33 387.20 -12.45
3.0 375.30 438.90 -16.94
(b) f ERFR &
Story Drift (%) f;iiﬁ‘) V;if?kf\:f) Error (%)
-0.375 -214.28 -176.07 17.83
-0.50 -237.09 -214.81 9.39
-0.75 -282.70 -265.83 5.96
-1.0 -313.37 -299.88 4.3
-1.5 -328.85 -350.50 -6.58
-2.0 -344.33 -387.60 -12.56
-3.0 -375.30 -433.40 -15.48
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o 44 BHBFEHE LIV RV

(a) FEFEE0-1 3 B v 4

B K B K e
SRAY S BE i AT K Error (%)
(kN/m) (KN/m)
P1MO 5416 4805 11.28
PIMI 9288 7814 15.86
P1M2 9859 7301 25.94
(b) FEUPFE 12 B R4
B K B 5 iE Ko
SRR B mE 2 T Koo Error (%)
(kKN/m) (kKN/m)
P1MO 327 320 2.14
PIMI 2445 2395 2.04
P1M2 2850 2860 -0.35
(C) HEEPEEL 23 R L et
miE K B 5% E Kse
L s ARE Koo Error (%)
(KN/m) (KN/m)
P1MO ; ] ]
PIMI 451 377 16.40
P1M2 483 855 -77.01
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BOAS Bt B RSULH EHRR L FLF A

(a) 48 PIMO

2 e (kN) % 5 (kN) Error (%)
MAX (+) % 1672.3 1579.1 5.57
MAX (-) % 1600.6 1529.3 4.45
(b) :#%2 PIM1
2&miE (kN) % ® (kN) Error (%)
MAX (+) % 1739.9 1599.1 8.09
MAX (-) % 15213 1440.0 5.34
(c). Z#%8 P1M2
? 25 (KN) F ek iE (KN) Error (%)
MAX (+) % 1505.1 1445.1 3.98
MAX (-) % 1449.6 1391.6 4.00
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