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Abstract: In this paper, a new type of variable damp TMD is developed. Its structure design and working principle
are described. Through mechanical properties test, the effects of three parameters (mass, stiffness and liquid
viscosity) related to the components of the damping device on its mechanical properties are studied. Test results
show that when the corresponding stiffness, mass and liquid viscosity of the components of the damping device
increase, the equivalent damping force exerted by the damping device on the structure will also increase, and the
effect of the damping device on the structure will be better in large earthquakes. Then, the parameters such as
damping coefficient, frequency ratio and limited displacement ( maximum allowable displacement relative to the
structure) of the damping device are optimized and analyzed by genetic algorithm, and their optimal values are
obtained. Finally, in order to study the effect of the variable damp TMD on the structure, Simulink tool is used to
simulate and analyze the elastic single-degree-of-freedom structure which is not installed or installed with the
variable damp TMD. Tesults show that the variable damp TMD can control the acceleration and displacement
response of the structure well, and with the increase of the amplitude of the ground motion, its damping effect

increases gradually, which is in good agreement with the results of the mechanical properties test.
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S1 1. 06 0.97 0.015
S2 1. 06 0.97 0.018
S3 1. 06 0.97 0. 024
S4 1. 49 1. 46 0.015
S5 2.11 1. 95 0.015
S6 1. 49 1. 26 0.015
S7 0.75 0. 68 0.015
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Tab. 3 Optimization results of variable damping TMD

SEYE RGNS IR R AE/ m

Bt BB R#E 0 MHRER# < HEW S HESRHENE D/m N N R RR
A Ttz
0.01 1.698 9 2.427 0 1. 029 0.531 0.298 0. 06
0.02 1.798 1 2.982 3 1. 027 0. 429 0.279 0.12
0. 05 1.975 6 3.136 0 1. 021 0.51 0.228 0.28
0. 10 2.067 7 3.279 6 0. 954 0. 565 0.171 0.317 0. 46
0. 20 2.327 1 3.441 3 0.922 0. 442 0.133 0.58
0. 30 2.409 0 3.535 2 0. 865 0.412 0.117 0. 63
0. 40 2.844 2 3.842 1 0. 862 0. 239 0.107 0. 66
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0.02 0.0119 1. 027 0. 285 0. 10

0. 05 0.043 6 1. 005 0. 247 0.22

0. 10 0.111 3 0.922 0. 206 0.317 0. 35

0. 20 0.250 4 0. 864 0.174 0. 45

0. 30 0.432 6 0.853 0.152 0.52

0. 40 0.668 5 0. 865 0.136 0. 57
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