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Abstract

In this paper, the floor acceleration for the seismic design of non-structural elements was evaluated using the core shape as a planar variable.
Linear time history analysis using 20 models with 5 different planes and 4 different floors on each plane depending on the change in the shape
(position and specific gravity) of the core in the square biaxially symmetric plane was performed. The analysis confirmed that the torsional
amplification of the floor acceleration was up to 1.7 times in the plane subjected to eccentricity depending on the position of the core, and the
effect of torsion was the greatest in the middle floor of the structure. In a plane where only the specific gravity of the core was changed without
eccentricity, when the period was less than 0.4694 s, the maximum floor acceleration decreased in the lower floors and increased in the upper
floors as the period increased. Conversely, when the period was 0.4694 s or more, it was confirmed that the floor acceleration increased in the
lower part and decreased in the upper part as the period increased.
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Table 2 Ground motion records

No. Earthkquake Year | Magnitude | Vs(m/s)
RSNI161 Imperial Valley-06 1979 6.53 208
RSN757 Loma Prieta 1989 6.93 238
RSNI1115 Kobe, Japan 1995 6.90 256
RSN3276 | Chi-Chi, Taiwan-06 1999 6.30 212

RSN4883 |  Chuetsu-oki, Japan 2007 6.80 254

RSN5798 Iwate, Japan 2008 6.90 217

RSN6912 | Darfield, New Zealand | 2011 7.00 206
' —Design Response Spectrum(5%)*1.3*0.9

oo —1.35 Scaled SRSS

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

Fig. 1 Response spectra
HAS}o] 2R W7F<4 = PGA(peak ground acceleration)S
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Table 1 Building plans and natural period

No. 1-2S1 1-1S1 1-1S2 3-2S1 5-2S1
Plan [ ] ] | core core
Eccentric dis. Omm 4,122mm 8,239mm Omm Omm
Mode X-dir Y-dir X-dir Y-dir X-dir Y-dir X-dir Y-dir X-dir Y-dir
S5F 0.4652s 0.4652s 0.4652s 0.3498 0.4652s 0.3266 0.4652s 0.2413 0.4652s 0.1700
10F 0.9497s 0.9497s 0.9497s 0.8753 0.9497s 0.8362 0.9497s 0.5416 0.9497s 0.3723
15F 1.6293s 1.6293s 1.6293s 1.5903 1.6293s 1.5488 1.6293s 1.0187 1.6293s 0.7138
20F 2.4096s 2.4096s 2.4096s 2.3927 2.4096s 2.3533 2.4096s 1.6155 2.4096s 1.1589
30 S=EXMRzZEE =2 X353 AM15(2022.2)
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(d) 20-Story structure

Fig. 2 Effects of PFA according to core position
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(d) 20-Story structure

Fig. 3 Effects of PFA according to eccentric distance(1-151)
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Table 3 Array in the order of the natural period

No. Natural Period Plan Name, Story(Direction)
1 0.1700 5-281, 5F(Y-dir)
2 0.2413 3-2S1, 5F(Y-dir)
3 0.3723 1-2S1, 5F(X,Y-dir)
4 0.4652 5-2S1, 10F(Y-dir)
5 0.5416 3-2S1, 10F(Y-dir)
6 0.7138 5-2S1, 15F(Y-dir)
7 0.9497 1-2S1, 10F(X,Y-dir)
8 1.0187 3-2S1, 15F(Y-dir)
9 1.1538 5-2S1, 20F(Y-dir)
10 1.6155 3-2S1, 20F(Y-dir)
11 1.6293 1-2S1, 15F(X,Y-dir)
12 2.4096 1-2S1, 20F(X,Y-dir)

——0.1700 ——0.2413

—=—0.3723 0.4652

0.000 1.000 2.000 3.000 4.000 5.000 6.000
PFA/PGA

(@)T=0.1700sec~0.4652scc

1.00

0.90 ——0.4652 —+—0.5416
0.80
——0.7138  —+—0.9497
0.70
0.60
+1.0187 1.1538
0.50

M

oz 1.6155 1.6293

0.30
0.20 2.4096

0.10

0.00
0.000 1.000 2.000 3.000 4.000 5.000 6.000
PFA/PGA

(b)T=0.4652sec~2.40965scC
Fig.5 Effects of PFA according to natural period
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