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This paper presents a numerical study on the inelastic earthquake response of steel portal frames with

variable cross-section. Firstly, the transformation matrix of web plates in shear is derived in order to con-

sider the elasto-plastic behavior of beam-to-column connections as well as the vicinity of the center of

beam. Secondly, some simple parameters with respect to yielding of beam, columns and connections are

defined to classify the collapse modes of frames. The parametric study using these parameters discusses

the damage mechanism of frames corresponding to collapse modes. The comparison of dissipated energy

allotted by each cross-section with cumulative plastic strain leads to the favorable collapse pattern of

frames. Finally, a fundamental idea for designing the variable cross-section members is proposed from a

point of seismic design view.
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Table 1 Dimension and yield points of frames (¢, =1)

Items t, . Yield point
' et Oy =0, (MPa)
Sec.i fem) em 1 ¢,=0.556 |c,,=0.885
1 3.20 | 2.56 383 282
2 2.60 | 2.08 281 281
3 3.60 | 2.88 270 318
4and5 | 3.60 | 2.88 270 318

Notes; h=15m, L=12m, B=1.2m, D =0.96m, D,=1.2m,
=2.88cm, k= 0.260, k,=0.698, k,=0.042, P=0.2N,,
M,_=3.168x10°kg, N,,: squash force of Sec.2, oy, and
0, yield points of flange and web plates, respectively,
of Sec.i, and g, yield point of panel zones (=0,,;).

Fig.7 Comparison of resistant moment of Sec.2 with ultimate
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