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TORSIONAL RESPONSE OF FRAMED STRUCTURES
CONSIDERING A YIELD SURFACE IN ELASTO-
PLASTIC JOINTS

By Takuji KoBori, Ryoichiro Mina1 and Teizo FujiwARrRA

Synopsis

Response of an asymmetrical structure due to a ground motion contains some component
fo torsional vibration and a section of frame member of such a structure, is subjected to several
kinds of force such as two components of bending moment, torsional moment and axial force.

In this paper, nonlinear torsional vibration of an asymmetric, one-story building structure
with elasto-plastic local joints has been analyzed considering an yield surface of these joints and
relationship between force increments and displacement increments during yielding. And the
elasto-plastic behaviour with interaction is compared with the elastic behaviour or elasto-plastic
behaviour without interaction. Maximum responses of translation and of torsion of the structure
during vibration are affected by interaction corresponding to frequency characteristics of exciting
force, especially by interaction of axial force.
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Fig. 1 Asymmetric, single-story frame structure having elasto-plastic joints,
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Table 1 Nondimensional dynamic characteristics of model structures.

MODEL MODEL A MODEL B
; 1.0 1.2 [ 2.0 ‘ 4.0 1.2 2.0 4.0
ki £ 4500 | 4.001 | 3.000 | 1.800 | 4.001 | 3.000 ! 1.800
ks 4500 | 4909 | 6.000 | 7.200  4.909 | 6.000 | 7.200
51 1000 | 1.000 . 1.000 | 1.000 | 1.050 | 1.243 | 1.667

!
5, | 1.000 | 1.000 | 1.000 | 1.000 | 0.958 | 0.879 | 0.833
s 4500 | 4.091 | 3.000 | 1.800 | 4.295 | 3.728 | 3.000
R " 4500 | 4.909 | 6.000 | 7.200 | 4.705 | 5.272 | 6.000
£i02 4500 | 4.091 | 3.000 | 1.800 | 4.509 | 4.632 | 5.000
£ | 4.500 | 4.909 | 6.000 | 7.200 | 4.509 | 4.632 | 5.000
. - 2.180 | 2.187 | 2.273 | 2.502 | 2.187 | 2.273 | 2.502
"= o 1.250 | 1.257 | 1.242 | 1.211 | 1.257 | 1.242 | 1.211
|

" 0.159 | 0.176 | 0.239 | 0.398 | 0.159 | 0.155 | 0.143
o - 0.159 | 0.146 | 0.119 | 0.095 | 0.159 | 0.155 | 0.143
s=0. - 2102 | 2199 | 2200 | 2.533 | 2.199 | 2.200 | 2.533
- 127 | L206 | 1259 | 1226 | 1206 | 1.259 | 1.22
n 0.318 | 0.350 | 0.477 | 0.79% ‘ 0.318 | 0.309 | 0.286
I 0.318 | 0.202 | 0.239 | 0.199 | 0.318 | 0.309 | 0.286
s=0.2 i 2.204 | 2.212 | 2.308 | 2.566 | 2.212 | 2.308 | 2.566
o 1207 | 1.205 | 1277 | 1242 | 1.295 | 127 | 1.242
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1.4,2.0,4.0,8.0 NS RLEDRE 56 BEDOEFTVARET 5.

—FRRiE 2 ZRT 2 B4R YREHANOREGELRINELT, EHK X 32— FlAkEED
base shear {Z &334 28 T EMHDH T s TRIROML ED B, WENHEEREEAMN B HEHETs&%
OB RMEIZEDIIC px2+ o2+ or?+w2=1 tEb&h, Bihst—FRAMFE— 4Vt ONWTEZLB L
BohighI AR Bed(1—n2)V2 THZ bh 5. EEROLMIFR AL base shear {£¥ s ic Xk D &REH &
NELDEEIONEDD, £2DLEO—FEHMARRKOMELLN %,

N, Mg/a B 1
M Ny Ny NL sfi’ 4
T i fi=Niy/N=xd:/h; THV, (22) KOBHREIHWMELBHROL H/L % 1/10 £ 5z hidz0
L & D base shear {Z¥ s IR L 7-—EHDWRITE no BHEON B,

PlEICk DEE 2R EEH €7 VOB A Table 1 IZ7Rd. CDRICIE MODEL A, B £ 20Tl
B B CHInd 2HRH ORI ki, BMERIBKIEHES 0n R USHRE £, BER R F vy e nvid—
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Fig. 2 Normalized power spectral density of acceleration record of Vernon Earthquake.
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