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Abstract: The theory of displacement-based seismic design ( PBSD) is key issue in the modern earthquake engineering research. It can
present the specific performance objective of the structure. It is important to define the relations between the elastic-plastic inter-story
drift of frame and the deformation of members. The story drift can be represented by the drift of a typical beam/column sub-assemblage
in this paper. With the plastic deformation influence factor A as a parameter the relations among A, displacement ductility ratio u,
and column overstrength factor n, namely A qu,—, equations are presented. Furthermore the rules of drift decomposition are
developed so that elastic—plastic story drift of CFST frame can be gained. It can provide reference to displacement calculation of the
CFST structure in the displacement-based seismic design.
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Table 1 The component parameters of the beam/column a0 L
sub-assemblage
M, u, e '
() () (xem) | (o) 7, 0 0.5 1.5 2
mm mm ‘m ‘m a
BHE Y AT T2
n 600 x 16 700 x 350 x 15 x28 2982.61 | 2812.88 1.1
12| 600x16 | 700x300x15x28 | 2982.61 | 2463.7 1.2 4 Ap o
Fig.4 Th lati f f th
3 600 x 16 700 x 300 x 13 x24 2982.61 | 2148.46 1.4 ' ¢ relation o Ap'ﬂa'flc of the
beam /column sub-assemblage
J4 600 x 18 700 x 350 x 17 x 30 3341.30 | 3013.55 1.1
15 600 x 18 700 x 350 x 16 x27 3341.30 | 2760.75 1.2
J6 600 x 18 700 x 350 x 10 x 24 3341.30 | 2374.79 1.4 '
2
Table 2 The deformation rule of the beam/column sub-assemblage in plastic stage
EJ L,
= ELL, d’n) A) My A, Ap Ahp A«‘,,
3.0 0.0411 0.0274 0.0162 0.0112
4.0 0.0548 0.0411 0.0191 0.022
J(n, =1.1) 0.4211 0.0054 0.0137
5.0 0. 0685 0.0548 0. 0257 0.0332
6.0 0.0822 0. 0685 0.0241 0.0444
3.0 0.0411 0.0274 0.0155 0.0119
4.0 0.0548 0.0411 0.019 0.0221
12(n, =1.2) 0.3839 0.0054 0.0137
5.0 0.0685 0.0548 0.0215 0.0333
6.0 0.0822 0. 0685 0.0241 0.0444
3.0 0.0411 0.0274 0.0154 0.012
4.0 0.0548 0.0411 0.0186 0.0225
13(n.=1.4) 0.3216 0. 0054 0.0137
5.0 0. 0685 0.0548 0.0211 0.0337
6.0 0.0822 0.0685 0.0237 0.0448
3.0 0. 0465 0.031 0.0158 0.0152
4.0 0.062 0. 0465 0.0188 0.0277
J4(n, =1.1) 0.3224 0.0061 0.0155
5.0 0.0775 0.062 0.0215 0. 0405
6.0 0.093 0.0775 0.0244 0.0531
3.0 0.0465 0.031 0.0156 0.0154
4.0 0.062 0. 0465 0.0184 0.0281
I5(n, =1.2) 0.2958 0. 0061 0.0155
5.0 0.0775 0.062 0.0213 0.0407
6.0 0.093 0.0775 0.0242 0.0533
3.0 0. 0465 0.031 0.0149 0.0161
4.0 0.062 0. 0465 0.0178 0.0287
J6(n, =1.4) 0.2898 0.0061 0.0155
5.0 0.0775 0.062 0. 0206 0.0414
6.0 0.093 0.0775 0.0235 0.0540
ws = 2.10491n( )\l,) +2.8276 (15) 3
4
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Table 3 The deformation rule of the side beam/column sub-assemblage in plastic stage
EI L,
= E(_[{,Lih d)h) A, My A, A.) Al\p A(p
3.0 0.0411 0.0274 0.0147 0.0127
4.0 0.0548 0.0411 0.0228 0.0183
JI(n, =1.1) 0.4211 0. 0054 .0137
5.0 0. 0685 0.0548 0.031 0.0238
6.0 0.0822 0. 0685 0.0375 0.0310
3.0 0.0411 0.0274 0. 0065 0.021
4.0 0.0548 0.0411 0.0146 0.0265
12(n, =1.2) 0.3839 0.0054 .0137
5.0 0. 0685 0.0548 0.0228 0.032
6.0 0.0822 0. 0685 0.031 0.0375
3.0 0.0411 0.0274 0.0143 0.0131
4.0 0.0548 0.0411 0.0225 0.0186
13(n, =1.4) 0.3216 0. 0054 .0137
5.0 0. 0685 0.0548 0.0307 0.0241
6.0 0.0822 0.0685 0. 0406 0.028
3.0 0. 0465 0.031 0.0158 0.0152
4.0 0.062 0. 0465 0.025 0.0215
J4(n, =1.1) 0.3224 0.0061 .0155
5.0 0.0775 0.062 0.0341 0.0279
6.0 0.093 0.0775 0.0457 0.0318
3.0 0. 0465 0.031 0.0157 0.0153
4.0 0.062 0. 0465 0. 0249 0.0216
I5(n, =1.2) 0.2958 0. 0061 .0155
5.0 0.0775 0.062 0.0341 0.0279
6.0 0.093 0.0775 0.0498 0.0277
3.0 0. 0465 0.031 0.0158 0.0152
4.0 0.062 0. 0465 0.0251 0.0214
J6(n, =1.4) 0.2898 0.0061 .0155
5.0 0.0775 0.062 0.0345 0.0275
6.0 0.093 0.0775 0.0512 0.0263
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Table 4 The deformation rule of the bottom beam/column sub-assemblage in plastic stage
EI‘IJ» Ll
/C :ﬁf ( by A) My A“ Al, A,)[, Aq,
JI((, =1.1) 0.4211 0.0054 0.0137 2.0 0.0274 0.0137 0.008 . 0057
3.0 0.0411 0.0274 0.0155 .0119
J2(n, =1.2) 0.3839 0.0054 0.0137 2.0 0.0274 0.0137 0.0099 .0038
3.0 0.0411 0.0274 0.0177 .0097
2.0 0.0274 0.0137 0.0109 .0028
J3(n, =1.4) 0.3216 0.0054 0.0137 3.0 0.0411 0.0274 0.0187 . 0087
4.0 0.0548 0.0411 0.0227 .0184
J4(n, =1.1) 0.3224 0.0061 0.0155 2.0 0.031 0.0155 0.0076 .0079
2.44 0.0378 0.0223 0.012 .0104
I5(n, =1.2) 0.2958 0.0061 0.0155 2.0 0.031 0.0155 0.0091 . 0064
2.7 0.0419 0.0264 0.0156 .0107
J6(n, =1.4) 0.2898 0.0061 0.0155 2.0 0.031 0.0155 0.0121 .0034
3.0 0.0465 0.031 0.0181 .0129
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