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DYNAMIC FAILURE PROCESS OF SPACE STRUCTURES
SUBJECTED TO BI-DIRECTIONAL HORIZONTAL
GROUND MOTION

——PART 2 EFFECT OF FREQUENCY CHARACTERISTICS—-

By Minoru WAKABAYASHI, Teizo FUJIWARA and Akio KITAHARA

Synopsis

It is necessary for the aseismic safety of building structure to consider that frequency
characteristics of structure and input excitation affect dynamic failure process of space
frame subjected to bi-directional ground motion.

In this paper, for the purpose of making clear the interaction effects of bi-axial restoring
force characteristics in the nonlinear responses of structures, two kinds of parametric
analyses were performed. One is the dimensional detailed analysis of short period range
corresponding to the experimental models reported in previous paper and the other is the
nondimensional analysis of middle or long period range for generalization of the effect of
frequency characteristics.

From above analysis, some interesting results, such as degradation of aseismic safety and
the smoothing effect of bi-directional response, were pointed out as to the interaction effect.
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Table 1. Fundamental properties of model structures.
DIMENSION 4 Q T i

MODEL | o NN | @w P
@m) | (mm) | @M (kg) () ®
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x| 60 0.518 | 40.9 0.303 | 0.078 = 0.156
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Fig. 2 Elastic and inelastic velocity response spectra of typical ground motion on the
case of high frequency range.
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Fig. 3 Maximum displacement and ductility vectors of the models subjected to oblique
ground motion. (7] : considering interaction, A : without interaction.)
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Fig. 4 Maximum shear and nondimensional maximum shear vectors of the models subjected
to oblique ground motion. ([]: considering interaction, A : without interaction)

1 HAAIISTIE, BEAEDAFHBICEOTONTNAOLAMAE (BEEICA-TLE 720, 13
1RO AN &, O, SAHM Cﬂm@“éﬁfuuﬁﬂ« b VEREA TSR S BATGE O
1A, HAMISAETE, EFRESEORE, RERIEAE L2, BT EARNTRERMELIZ
FRIEEICE S, L, EnAETRLICE D ,AF@%é@%éﬂA%< MRTTEAWNIEE S %
FUTHIG LT{LJ) 2WEDEEFTREL 5.

2 SRS ATI DB A, BHAMEZIICHELTOAT E0nD, HEFHOBBICIDEFMED 1HE
AMEE OISESRL LT, =7 O OEAWIIRE LRI EBBOHE <. 2 Tl oR



E  BRE - JuE 2 HIKTHEA 20 5 RS ORISR 189

21
ul-y|

0
DuC. -y

2+
TAFT EW i~y

0
BUC.-Y|

ouc.-y HACHINOHE NS

0 20 [
ouc.-x

Fig. 5 Nondimensional maximum shear vectors and maximum ductility vectors of equivalent
force subjected to oblique ground motion considering interaction effect.
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Fig. 7 Time history of Model B subjected to Hachinohe ground motion in the
case of 45° input angle.
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Fig. 8 Time history of Model B subjected to Hachinohe ground motion in the
case of 40° intput angle.
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Fig. 9 Elastic and inelastic ductility response spectra of El Centro NS and EW
earthquake in the case of middle frequency range.
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Fig. 10 Maximum displacement and ductility ratio vectors of the model with and
without interaction under two component of El Centro earthquake.
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I'ig. 11 Amplification factor of maximum ductility response due to interaction eiffect
under two component of input motion.
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