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Study on MC-CK type tuned dynamic mass system
Partl. Optimal design formula of MC-CK type tuned dynamic mass system
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Abstract: This paper shows an optimal design formula of MC-CK type tuned dynamic mass system. Two types of a design method,

such as “MC-K” and “M-CK”, by tuned dynamic mass system on previous papers work for displacement control but they have any

problems. On the other hand, MC-CK type tuned dynamic mass system which works efficiently has been proposed, but a design

method of it and a performance of it for real scale structure haven’t been derived. In this paper, we derive the optimal design formula

of MC-CK and verify it for multi-mass system.
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Y X m Structure mass
k Structure stiffness
my | Dynamic mass (D.M.)
kg Spring stiffness
Ccma | Damping coefficient of my
L» b cra | Damping coefficient of k4
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Fig.2 Amplification factor of 1-layer

Table1 Parameters and Natural period of the 8-DOF model

Structure Structure Structure Structure
FL mass stiffness FL mass stiffness Mode Period(s)
(ton) (kN/m) (ton) (kN/m)
8 1.1 84.2 4 1.0 134.7 1st 2914
7 1.0 96.7 3 1.0 145.1 2nd 1.059
6 1.0 111.8 2 1.0 154.1 3rd 0.654
5 1.0 119.7 1 1.0 166.7 4th 0.482
Table2 Optimal design of MC-CK system
Parameters of MC-CK system Mode Period(s) h
my Cids Cra kq Ist 3.112 0.095
(ton) (KN*nvs) (KN/m) D.M. 2,659 0.100
2nd 1.021 0.014
11.5 6.5 78.5 3rd 0.633 0.018
4th 0.467 0.022
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Fig.3 Amplification factor of 8-layer
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