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Seismic Response Evaluation of Mid-Story Isolation System According to
the Change of Characteristics of the Seismic Isolation Device
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Abstract

As the number of high-rise buildings increases, a mid-story isolation system has been proposed for high-rise buildings.
Due to structural problems, an appropriate isolation layer displacement is required for an isolation system. In this study,
the mid-story isolation system was designed and the seismic response of the structure was investigated by varying the
yield strength and the horizontal stiffness of the seismic isolation system. To do this, a model with an isolation layer at the
bottom of 15" floor of a 20-story building was used as an example structure. Kobe(1995) and Nihonkai-Chubu(1983)
earthquake are used as earthquake excitations. The yield strength and the horizontal stiffness of the seismic isolation system
were varied to determine the seismic displacement and the story drift ratio of the structure. Based on the analytical results,
as the yield strength and horizontal stiffness increase, the displacement of the isolation layer decreases. The story drift ratio
decreases and then increases. The displacement of the isolation layer and the story drift ratio are inversely proportional.
Increasing the displacement of the isolation layer to reduce the story drift ratio can cause the structure to become unstable.
Therefore, an engineer should choose the appropriate yield strength and horizontal stiffness in consideration of the safety
and efficiency of the structure when a mid-story isolation system for a high-rise building is designed.

Keywords : Characteristics of seismic isolation system, Seismic response reduction, Mid-story isolation, Tall building
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(Table 1) Specification of analytical model

Variable R20-LB15 T
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(Table 2) Maximum displacement of Isolation layer
(Unit : cm)

Q

10 20 50 100 200 500 1000
K

(KN/m)
500 451 382 233 216 209 211 211

1000 213 172 145 149 155 158 158

1500 136 137 130 118 115 115 115

2000 115 114 105 92 88 88 88

250 95 93 86 74 70 71 71

00 78 76 70 61 58 57 57

300 67 65 60 52 48 48 48

4000 57 55 50 44 41 42 42

4500 48 47 43 38 37 37 37

5000 42 41 38 33 33 34 34
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(Table 3) Maximum story drift ratio (Unit : x10?)

Q

10 20 50 100 200 500 1000

500 055 051 045 045 045 046 046

1000 051 046 036 038 041 044 044

1500 040 037 036 038 039 041 041

2000 039 037 037 038 041 04 044

2500 038 037 037 038 043 044 045

3000 041 039 037 040 043 045 045

3500 039 038 037 040 045 047 048
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(Fig. 6> Isolation layer displacement-story drift ratio
graph at Kobe earthquake
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(Table 4) Maximum displacement of Isolation layer
(Unit : cm)

Q

10 20 5 100 200 50 1000
K

(KN/m)

1500 394 381 341 292 227 193 188

2000 258 250 231 204 163 141 137

2500 186 181 170 153 122 107 105

3000 138 135 127 115 94 84 83

3B00 115 112 105 95 79 71 70

4000 94 91 86 79 68 62 61

450 78 76 72 67 59 55 54

500 58 57 55 52 47 45 44
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(Table 5) Maximum story drift ratio (Unit : x107?)

Q

K,
(&N/m)

10 20 50 100 200 500 1000

1500 103 100 090 093 098 099 099

2000 100 098 091 092 09 09 096

2500 098 09 091 091 094 09 09%

3000 099 097 091 092 09% 098 098

3500 098 09% 093 093 097 098 099

4000 0% 09% 093 094 097 098 098

4500 0% 09% 094 09 097 098 098

5000 09% 09 09 09% 097 098 098

500 097 097 09 09 097 098 098

6000 097 097 0% 09% 097 098 098
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(Fig. 7) Isolation layer displacement-story drift ratio
graph at Nihonkai-Chubu earthquake
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