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Table 1 Dimension and properties of cross-section

STtems | BGD) | t; | Ay I oy | Nyi | Mo

Sec.i (mm) | (mm) | (em?) | (x10%cm®) | (MPa) | (KN) | (KN-m)
1 750 33 990 9.2992 314 | 31,088} 8,744
2 750 22 660 6.1928 314 [ 20,713 5,827

Notes: A;: Cross-sectional area, I;: Moment of inertia,
o‘yi:VYield point, “yi: Squash force, and Mpi: Fully-
plastic moment.
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Table2 List of columns with variable cross-section analized in this paper

Items h P Pu Hy Hpt Hoe Hput Hpw2 Hom Houm
Colum | ¥ || e | 6 (KN) g | e o | @) | B R
T -0-0.72 ] 9.0] 0]0.72] 0.51 0.777] 0.00592] 278.7(s1) | — | %53.9] - 53l.0 | — |1.89
C1 -0.4-0.49 |
CoW -0.4-0.43 | 9.0 0.4]0.49] 0.5| 0.883| 0.00728 | 466.2(52) | 712.4)| 5e6.4| 836.2] 849.9 | 1.215|1.794
C3WR-0.4-0.49
C4WR—0.2-0. 61 0.2]0.61 0.831| 0.00620 | 349.6(S2) | 699.4| 438.8 | 820.9| 658.3 | 1.355] 1.863
C5WR-0.3-0. 55 0.3 0.55 0.857 | 0.00603| 399.6(%2) | 706.7| 495.4| 829.6| 7432 | 1.239|1.860
COWR-0.4-0.49 | 9.0| 0.4]0.49| 0.5| 0.883| 0.00728 | 466.2(52)| 712.4| 5e6.4| 836.2| 849.9 | 1.215]1.794
CTWR-0.5-0. 43 0.5|0.43 0.907 | 0.00827 | 552.2(S1)| 716.5| 858.7| 841.0| 988.3 | 1.193]1.523
CBWR0.6-0.37 0.610.37 0.930 | 0.00803 | 552.2(s1)| 719.3| 783.6| 844.3]1,175.7 | 1.302|1.529
CIWR-0.2-0.88 0.2/0.88 0.685| 0.01642| 367.1(S2) | 576.9| 429.2| 609.4| 487.7 | 1.169 | 1.329
C10MR-0.3-0.62 |, | 0.3|0.82| .| 0.719| 0.01643| 419.6(s2)| 863.3| 484.2| 616.2| 5600 | 1.154 | 1.311
c11#R-0.4-0.78 | %%| 0.4|0.76| ©-°| 0.756| 0.01813| 489.5(52) | 588.3| 553.1| 621.4| 628.5 | 1.209|1.269
C12WR-0.5-0.68 0.5|0.68 0.796| 0.01765 | 497.0(S1)| 591.9| 642.1| 625.2| 729.7 | 1.191]1.258

Notes; 1)h and k: See Fig.1(b).

2)Xy: Column slenderness on the basis of Sec.2.

3)P.: Overall buckling strength

of columns with initial imperfections (&8.,=0.001h and &rc.=-0.40,) under the condition of E:=0.01E.

3)Ny2: Squash force of Sec.2 (See Table 1).

respectively, corresponding to initial yield (See Fig.4).

4)H, and &,: Horizontal load and sway displacement,

5) (S1) and (S2) mean that initial yield occurs

at the location of Sec.1(X=0) and Sec.2(x=kh), respectively. 6)Hp1, Ho2, Hou1 and Heu2: See Fig.4.

T)Hom=Min.{Ho1,Ho2}. 8)Houn=Min.{Hou1, Houe}.
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ELASTO-PLASTIC BEHAVIORS OF STEEL CANTILEVER COLUMNS WITH
VARIABLE CROSS-SECTION SUBJECTED TO HORIZONTALLY CYCLIC LOAD

Toshihiro MIKI

This paper investigates the elasto-plastic behaviors of cantilever columns with variable
cross-section subjected to horizontally cyclic load under the condition of constant ver-
tical one. The numerical results based on the plastic zone theory show that the diffe-
rent collapse modes may appear in $uch columns every half cycle. This phenomenon
occurs due to the interaction between the accumulated residual deformation of column
by cyclic bending and PA effects by vertical load. It is also observed that such kind of
columns have the transition region of collapse modes




