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STUDY ON RESPONSE CONTROL DAMPER PLACEMENT
ON PLANE OF HIGH-RISE BUILDING USING ESO METHOD

BRE
Masataka NOMURA*

In general, it is required to arrange the dampers efficiently with small number on the pane of high-rise building structure.

However, it is not easy to obtain the optimum placement of the dampers on the plane of structure, because the damper’s

performance depends on the dynamic behavior of the building. Therefore, in this paper, a method to obtain an optimal placement

of the response control dampers on the plane of high-rise building structure is proposed. In the present method, first, the dampers

are placed on all possible places in the frame structure (ground structure) of the building, and then the dampers are gradually

removed by Evolutionary Structural Optimization (ESO) method. The accumulated damping energy of the damper in the

dynamic analysis is used to determine the removal order.

Keywords: Optimal placement, Response control damper, ESO method, Ground structure method, Topology optimization
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Tablel Comparison of maximum displacement [m]

model | El Centro Taft Hachinohe Takatori Miyagi Kumamoto
Fig.14 0.28 0.322 0.325 1.202 1.368 1.055

1 0.284 0.321 0.327 1.215 1.372 1.058

2 0.287 0.321 0.327 1.217 1.372 1.053

3 0.284 0.327 0.329 1.206 1.371 1.076

4 0.283 0.321 0.326 1.207 1.369 1.058

5 0.284 0.322 0.327 1.21 1.371 1.061

6 0.288 0.326 0.33 1.219 1.375 1.068
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Table2 Comparison of displacement response [m]

Model Displacement Inter-story disp. Avg.disp.
ep 1.321 0.070 0.759
0 1.319 0.068 0.760
1 1.322 0.071 0.760
2 1.321 0.070 0.764
3 1.331 0.072 0.772
4 1.321 0.070 0.764
5 1.323 0.070 0.764
6 1.330 0.071 0.767

Table3 Comparison of velocity response [m/sec]

Model Velocity Inter-story vel. Avg.vel.
ep 1.358 0.067 0.682
0 1.357 0.068 0.682
1 1.359 0.066 0.683
2 1.358 0.074 0.683
3 1.358 0.076 0.686
4 1.357 0.069 0.684
5 1.358 0.069 0.684
6 1.360 0.069 0.683
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