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Abstract

It is important to evaluate vertical seismic motion rationally to prevent falling of ceilings and to reduce
vibration of long-span beams. In evaluating the response of structures, the proper evaluation of input seismic
motion has a great influence on its result. Horizontal-vertical ratios are used in practice to make vertical
motion. In this paper, we analyzed the ratio based on the observation records accumulated for years and revealed
a possibility that the seismic level can be reduced from the institutive ratio. We also conducted seismic
observation at a long-span beam in a high-rise building and clarified its vibration characteristics, then evaluated
its response using three-dimensional frame model analysis. Finally, frame analysis considering soil-structure
interaction was performed to show its effect.
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Horizontal-Vertical Ratio V(T) by BCJ

Table 1 /K B FECFHISHEH U 7= MR BRI Rk
Seismic Observation Records Used to Calculate
the Horizontal-Vertical Ratio

K EIR o PGA PGA -

BHLEA AN B = BRE G Gk (EF, Ao
Fa—F (km) 45 emls®)  emis) n

K-NEGIRF  2000/10/6 1330 73 9 13 725 404 58
KiK-net®  2001/324 1528 67 46 20 336 265 5.2
K-NETAME 2003/5/26 1824 7.1 72 29 367 155 5.1
KiK-netll B 2007/3/25 0942 69 11 35 359 204 5.4
K-NETHE  2011/3/11 1446 84 24 121 91 254 5.6
K-NETIIA 2011/3/11 14:46 84 24 199 452 271 5.5
K-NETHE  2011/4/7 2332 72 66 38 1356 302 5.4
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Table 2 #BHFCERD X & GEENT O SITRIEO R E SITHIS)
Observation Record List (Color Depth of the Hatch Corresponds to the Amplitude)
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1 2018/10/12 1315 TIEEJbass 5.2 52 15 12 1.1 1.2 2.9 27 3.8 08| 1.4
4 20181127 0833  HIREFE 5.0 44 5.0 3.8 3.8 8.2 6.9 6.6 152 6.8 2.3
7 2019/01/14 1323 FIKFEE 49 50 3.8 3.6 3.8 6.9 5.7 5.4 H8 33| 22
8 2019/01/18 2146  FHIEE 53 54 45 3.4 34 44 4.8 4.8 20| 1.6
9 2019/0525 1520 THEEFEEE 5.1 38 9.6 6.9 68 101 156 152- 39 1.5
11 2019/06/01 0758 THEEALHE 4.7 35 3.7 2.7 2.8 3.9 43 20| 2.2
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16 2019/08/04 1924 #3155 i 6.4 451 12,0 6.8 6.8 7.0 9.9 97 171 22| 1.8
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Example of Earthquake Observation Record
(Earthquake No. 9, Vertical)
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Used Microtremor Records and Peak Period (unit: sec.)
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P
A i X " Y 7z | X Y 7

2018/10/01 0:00:00 ~ 0:30:00({4.304 3.542 0.364 |4.290 3.562 0.169
2018/11/01 0:00:00 ~ 0:30:00|3.866 3.236 0.366 |3.838 3.240 0.172
2018/12/01 0:00:00 ~ 0:30:00{3.913 3.236 0.364 |3.884 3.244 0.180
2019/01/01 0:00:00 ~ 0:30:00{3.936 3.213 0.364 |3.936 3.220 0.186
2019/02/01 0:00:00 ~ 0:30:00{3.895 3.265 0.392 |3.884 3.265 0.172
2019/03/01 0:00:00 ~ 0:30:00{3.948 3.293 0.365 {3.948 3.302 0.174
2019/04/01 0:00:00 ~ 0:30:00{3.960 3.285 0.393 |3.954 3.289 0.186
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Fourier Spectra of Microtremor Records (Vertical)
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