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Control Performance Evaluation of Mid-Story Isolation System for
Residence-Commerce Complex Building
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Abstract

A seismic isolation system is one of the most effective control devices used for mitigating the structural responses due
to earthquake loads. This system is generally used as a type of base isolation system for low- and mid-rise building
structures. If the base isolation technique is applied to high-rise buildings, a lot of problems may be induced such as the
movement of isolation bearings during severe wind loads, the stability problem of bearings under large compression forces.
Therefore, a mid-story isolation system was proposed for seismic protection of high-rise buildings. Residence-commerce
complex buildings in Korea have vertical irregularity because shear wall type and frame type structures are vertically
connected. This problem can be also solved by the mid-story isolation system. An effective analytical method using super
elements and substructures was proposed in this study. This method was used to investigate control performance of
mid-story isolation system for residence-commerce complex buildings subjected to seismic loads. Based on numerical
analyses, it was shown that the mid-story isolation system can effectively reduce seismic responses of residence-commerce

complex tall buildings.
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(Fig. 1) Dynamic characteristics of wind and
earthquake loads
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(@) Nonhyun HPark (b) Incheon Prime World
(Fig. 3) Residence-commerce complex
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(a) Refined mesh of slab

(b) Division of floor slab
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(c) Generation of super elements
(d) Generation of substructure

(c) Generation of super elements

(Fig. 4) Substructure for shear walls
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(d) Generati'o'n' va 'substructure

(Fig. b) Substructure for floor slab
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(Fig. 7) Generation of lumped stick model
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(Fig. 10) Generation of stiffness matrix
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(Fig. 11) 14-story example model
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(Table 1) Natural periods (Unit: sec)

Base
isolated

2.86(98.76%)
0.70( 1.18%)
0.39( 0.05%)

Mid-story
isolated

3.19(51.30%)
0.79(37.84%)
0.37( 0.00%)

Mode Fixed

1 140(8313%)
0.44( 557%)
3 0.24( 686%)
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(Fig. 13) Analysis results of 14-story building
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(Table 2) LRB properties

Product height (mm) 380.8
Vertical stiffness (kN/m) 2,793,000
Horizontal stiffness (kIN/m) 1,653

Yield strength (MPa) 15
Allowable deformation (mm) 300

(Table 3) Peak story drifts

Story w/o Ml w Ml
20F 0.0014 0.0001
19F 0.0015 0.0001
18F 0.0015 0.0001
17F 0.0015 0.0001
16F 0.0015 0.0001
15F 0.0015 0.0001
14F 0.0015 0.0001
13F 0.0015 0.0001
12F 0.0014 0.0001
11F 0.0013 0.0001
10F 0.0013 0.0001
9F 0.0012 0.0001
8F 0.0011 0.0001
7F 0.0010 0.0001
oF 0.0009 0.0001
5F 0.0215 0.0146
4F 0.0139 0.0101
3F 0.0108 0.0085
2F 0.0134 0.0076
1F 0.0126 0.0063
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