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A SEISMICRESPONSE OF FRAME & COLUMN-BASE
FOR LOW-RISE STEEL STRUCTURE WITH EXPOSED COLUMN-BASE

part 5 - Plastic rotation of column-base

Teruaki YAMANISHI

Abstract

(Received Oct. 28, 2022)

Rotation of exposed column-base was important for seismic performance discussed in steel structure,

and it value obtained from structural performance of 1st layer member, and story drift angle of 1st

layer. Moreover, rotation of exposed column-base was affected by column axial force. Therefore, If

each column position, column axial force differ, rotation of exposed column-base also differ.

In this paper, derive relation of rotation of exposed column-base and story drift angle. The following

conclusions were drawn.

1. Explicit function & correlation curve of shown relation of rotation of exposed column-base and story

drift angle.

2. Simplified formula shown for maximum rotation of column-base lower than story drift angle.
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Fig.A-1 Analysis target frame
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Tabel A-1 Strength ratio, each value for modeling, each strenght and stiffness for column-base
o | cotumn ?jChIO 2b)olt wt |do Ay O ra G g Lo Lup My Ky Ks K,
mm
A mm |mm mm? N/mm’> N/mm” mm mm kNm kNm/rad kNm/rad  kNm/rad
C2 M45 (1370) 55| 288 559 384 358 1,935 1,694 1,558 | 160,016 220,213 1,899,150
0.7
C3 M42 (1180) 45| 219 466 391 358 1,313 1,451 944 | 114,567 139,149 914,819
C2 M48 (1550) 60| 293 428 382 358 1,827 1,660 1,770 | 193,548 254,215 1,500,035
0.8
C3 M45 (1370) 50| 223 346 389 358 1,455 1,471 1,081 | 121,515 142,745 702,182
C2 M48 (1550) 65| 302 687 379 358 2,480 2,035 1915 199200 267,061 2,575,712
0.9
C3 M48 (1550) 55| 227 353 386 358 1,559 1,576 1,214 | 132,842 153,392 743,182
C2 M52 (1820) 65| 299 579 379 358 1,976 1,997 2,145 | 221,433 283,519 2,110,061
1
C3 M48 (1550) 60| 235 348 379 358 1,576 1,642 1,327 | 142,414 164,760 791,895
C2 M56 (2140) 70| 296 718 380 358 1,915 2,157 2,373 | 264,653 328,128 2,576,020
1.1
C3 M52 (1820) 55| 220 369 394 358 1,647 1,633 1,469 | 138,235 155,996 731,344
C2 M60 (2480) 75| 298 890 381 358 1,950 2,384 2,604 | 304,970 368,815 3,221,503
12
C3 M56 (2140) 60| 220 386 396 358 1,605 1,709 1,610 | 164,496 181,822 766,009
C2 M64 (2850) 80| 298 763 381 358 1,948 2,420 3,022 | 348,401 409,503 2,781,852
1.4
C3 M60 (2480) 65| 219 500 399 358 1,590 1,816 1,873 | 192,774 210,700 984,861
n,=3, ny=2, £E=205000N/mm’
Table A-2 Member list of analysis target frame Table A-3 Acceleration list
(a) Coumn (BCP-325) code earthquake direction mzix. acc. |note
gal
position-floor  section shaped (mm) E*(N/mnt) oy (N/mm’) E-12 El Centro NS 510 for 50 kine
G2-R H- 550 x200x 9 x 16 307,500 357.5 H-L2 Hachinohe EW 239 for 50 kine
G2-4 H- 550 x 250 x 9 x 19 307,500 357.5 T-L2 Taft EW 492 for 50 kine
G2-3 H- 600 x 250 x 12 x 22 307,500 357.5 B-L2 BCJ-L2 - 356 -
G2-2 H- 650 x 250 x 12 x 22 307,500 357.5 E-L3 El centro NS 765 for 75 kine
*heam : Effect from concrete slub=1.5x E HL3 Hachinohe EW 359 for 75 kine
G Gravity ubD 981 constant
(b) Beam (SN490B)
position-layer ~ section shaped (mm) E (N/mm’) oy (N/mmz)
C2-4 [J-400 x 16 205,000 357.5
C2-3 [J-450 x 19 205,000 357.5
C2-2 [1-450 x 19 205,000 357.5
C2-1 [J-500 x 19 205,000 357.5
C3-4 [J-350 x 16 205,000 357.5
C3-3 [J-35 x 16 205,000 357.5
C3-2 [J-400 x 19 205,000 357.5
C3-1 J-400 x 19 205,000 357.5
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