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Abstract: China is an earthquake prone country; earthquakes endanger people’s lives and cause de-
struction of property. Therefore, researchers have raised serious concern on the seismic performance
of buildings and how to improve them. Since the last century, the structural vibration control technol-
ogy has been widely studied both within the country and abroad. Tuned mass dampers (TMDs) are
one of the applications of passive control techniques that have good shock absorbing functions in
earthquake engineering and can effectively protect buildings and internal facilities. With the develop-
ment of the housing industry, small high-rise buildings have become common. In order to improve
the seismic performance of high-rise structures and achieve the desired reliability and validity of the
damping design, the concept of a roof insulation layer and lead rubber bearing as a TMD device is
proposed. Compared to the traditional TMD, a roof insulation layer TMD has advantages in terms of
structuring and installation. In order to study the damping effect of the new TMD control device, a
small high-rise building having a roof insulation layer and lead rubber bearing as the TMD device, is
studied. In this paper, the damping effect of the TMD device is analyzed using a dynamic time histo-
ry analysis method with the SAP2000 finite element software. The results show that the roof insula-

tion TMD device can effectively reduce the dynamic response of structures. The displacement and ac-
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celeration of the floor decreased by about 20 %, the inter storey displacement; decreased by about

30 %, and the interlaminar shear force decreased by 20 %~30 % on an average. Therefore, using a

roof insulation layer and lead rubber bearing, a feasible and practical damping system can be ob-

tained for small high-rise buildings.

Key words : small high-rise; TMD; thermal-insulating roof; lead rubber bearing; dynamic time history

analysis; dynamic response
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Fig.1 Layout of vibration isolation cushion on the roof
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Fig2 The envelope diagrams of floor displacements before and after the control
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Fig.3 The envelope diagrams of story drifts before and after the control
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Fig.4 The envelope diagrams of inter—story displacements before and after the control
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Fig.5 The envelope diagrams of floor shear forces before and after the control
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Fig.6 The envelope diagrams of acceleration of each layer before and after the control
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Table 2 The the average seismic responses of each layer before and after the control under different seismic incentive
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fem fem 1% fem fem 1% /kN /kN 1% /(m+s?) Hm-+s?) 1%
1 0.54 0.42 21.6 0.41 0.30 28.4 5084 4032 20.7 1.48 1.06 28.2
2 1.51 1.19 21.3 1.02 0.76 25.6 4 895 3954 19.2 3.33 2.59 222
3 2.74 2.16 21.3 1.33 0.99 254 5886 4718 19.8 4.80 4.09 14.6
4 4.13 3.25 213 1.55 1.14 26.1 7021 5450 224 5.83 5.29 9.3
5 5.63 443 214 1.71 1.23 27.8 6190 4 856 21.6 6.66 6.10 8.3
6 7.21 5.63 21.8 1.78 1.26 29.2 6904 5024 272 7.11 6.33 10.9
7 8.82 6.82 22.7 1.79 1.25 304 6519 4 849 25.6 7.55 5.99 20.6
8 10.39 797 233 1.76 1.21 309 6447 4601 28.6 7.65 5.39 29.5
9 11.90 9.04 24.0 1.70 1.16 322 6 503 4731 272 7.78 5.88 24.4
10 13.35 10.08 24.5 1.66 1.11 33.1 5337 3163 40.7 8.22 6.88 16.3
11 14.70 11.01 25.1 1.58 1.05 33.7 6046 4209 304 10.33 7.98 228

TMD 2447 13.53 3590 7.78
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