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Fig.6 The relative displacement histories of structures at 27" and 37" mass under Kocaeli Turkey wave excitation
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Table 3 The absolute displacement drift of the tower top

e NIFAE(E/m T™MD NIFE AR (E/m T™D
(FE R = SD) Tk T™MD fatilved T T™MD faSilive s
1 0.98 0.58 41.05% 0.30 0.19 37.09%
2 1.51 1.14 24.73% 0.62 0.31 49.26%
3 1.92 1.01 47.43% 0.52 0.27 48.52%
4 3.13 1.90 39.07% 0.71 0.32 54.63%
5 1.50 0.91 39.04% 0.44 0.25 44.85%
6 2.76 1.62 41.30% 1.04 0.49 52.93%
7 1.64 1.06 35.53% 0.52 0.33 36.14%
SEE 1.92 1.17 38.31% 0.59 0.31 46.20%
E2=2 IR (E/m T™MD NI TR (E/m T™MD
8 0.70 0.93 ~34.06% 0.18 0.17 6.23%
9 2.68 1.70 36.71% 0.60 0.33 45.81%
10 1.57 1.26 19.39% 0.32 0.23 29.47%
11 1.87 1.18 37.14% 0.58 0.39 32.12%
12 2.84 1.90 33.05% 0.61 0.46 25.08%
13 2.57 1.09 57.68% 0.60 0.34 42.92%
14 1.51 0.75 50.36% 0.39 0.21 46.29%

SEE 1.96 1.26 28.61% 0.47 0.30 32.56%
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Table 4 The absolute displacement drift of the mast top
= A& (E/m ™D AT R E/m ™D
(e AR ESD) Tos ™D et e s ™D PR
1 10.96 7.14 34.85% 2.99 1.91 36.11%
2 7.14 5.78 19.10% 1.88 1.18 37.08%
3 11.35 7.14 37.02% 2.44 1.36 44.22%
4 12.05 7.39 38.70% 247 1.45 41.42%
5 6.96 4.94 29.05% 2.00 1.30 35.16%
6 11.13 7.85 29.45% 3.95 2.19 44.54%
7 8.78 6.53 25.59% 2.68 1.79 32.94%
FE 9.77 6.68 30.54% 2.63 1.60 38.78%
=5 (I (E/m ™D AT R E/m ™D
(K EHHEDD) Tk T™MD FER Tt T™MD FER
8 13.89 5.91 57.43% 3.32 1.56 53.05%
9 34.15 18.66 45.35% 6.41 4.02 37.30%
10 24.19 20.60 14.84% 5.45 3.39 37.74%
11 23.45 10.07 57.09% 5.07 2.82 44.33%
12 25.53 15.90 37.70% 6.72 3.75 44.13%
13 20.78 11.33 45.49% 438 2.33 46.75%
14 12.24 7.23 40.94% 3.96 2.13 46.07%
SHE 22.03 12.82 42.69% 5.04 2.86 44.20%
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Abstract: To solve the problem of large displacement of the isolation layer when the base isolation system is
subjected to strong earthquakes, a new type of mixed damping system is formed by combining the tuned mass
damper (TMD) with the base isolation technology to control the displacement of the isolation layer and reduce
the response of the upper structure. Taking a seven —story base isolation system as an example, the seismic

response of a mixed system of base isolation structure and tuned mass damper (TMD) set at the bottom and top
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of the base isolation structure under seismic excitation is analyzed respectively. The simulation results show that

the additional tuned mass damper (TMD) can not only effectively reduce the seismic response of the isolation

layer, but also decrease the response of the superstructure to different degrees. For the additional tuned mass

damper located at the bottom, the mass tuned mass damper (TMD) located at the top can effectively reduce the

seismic response of the base isolation system.

Keywords: Base isolation; Tuned mass damper (TMD); Hybrid control system
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Tablel The weight and stiffness of each layer of the structure
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Table 2 The weight and stiffness of the isolation layer
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*3 BERERBMIHIEE (cm)

Table 3 The peak value of interlayer displacement between the layers

B (= F—E BE FE FEPUE BHE FRE FEE
FPE=E 13.847 0.492 0.795 0.770 0.738 0.584 0.359 0.082
JEEE(TMD) 13.098 0.469 0.736 0.713 0.685 0.531 0.317 0.072
THZ (TMD) 11.193 0.398 0.625 0.603 0.577 0.468 0.368 0.346

x4 SHEBEMEEIEE (m/s?)
Table 4 Acceleration peaks for each floor

B (= F—E BE - = FPUE BHE FRE FEE
FPE=E 1.679 1.708 1.682 1.680 1.751 1.950 2.096 2.131
JEEE(TMD) 0.485 1.520 1.545 1.561 1.577 1.636 1.724 1.850

TiJ=(TMD) 0.822 1.293 1.293 1.241 1.299 1.446 1.688 1.834
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Table 5 Inter-layer shear force at each floor
EE £ BEE o )= BT FRE FLE
Fib= 3328.011 3 156.784 2 869.833 2 456.224 1944.948 1 342.782 882.639
JKE (TMD) 3 109.304 2951.914 2 688.151 2 307.965 1 838.004 1 284.498 861.538
THZ(TMD) 2 867.046 2 725.008 2 486.972 2 143.870 1 719.750 1 220.233 838.530
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