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Abstract : This study deals with new application method of the connecting tuned mass damper (CTMD) system for efficient vibration
control of adjacent twin structures which have the same dynamic properties such as natural frequency and damping characteristics to each
other. In the existing research, the vibration control of the twin structures has a limit to the application of the conventional
damper-connection method of the twin structures. Due to the same frequency characteristics leading to the equally vibrating behaviors, it
is impossible to apply the conventional connection method of the adjacent structures. In order to overcome these limitations induced by
the symmetry of the dynamic characteristics, we propose a new CTMD-based control system that adopts the conventional connection
configuration but unbalances the symmetric system by arranging the control device asymmetrically and then can finally achieve the
efficient control performance. In order to demonstrate the applicability of the proposed system, numerical simulations of the optimally
designed proposed system have been performed in comparison with the optimal design results of the existing independent single tuned
mass damper (STMD) control system and the another optimal control system previously proposed by the same author, hereafter called
CTMD-OsTMD. The comparative results of the control performances among STMD, CTMD-OsTMD and the proposed CTMD systems
verified that the newly proposed control system can be a control-efficient and cost-effective system for vibration suppression of the two

adjacent twin structures.

Key Words : adjacent twin structures, connecting tuned mass damper, vibration control, optimal control, genetic algorithm
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Fig. 1. Conceptual drawing of new TMD system,
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Table 1. Descriptions of design variables, GA parameters and
searching region

Design Variables Mewo Conor Covme Kevor Kervme
population 30  Max. Generation 10,000
Elite Count 2 Stop Criteria Naame=300
GA Parameters - - -
Selection Roulette Mutation Adaptive
Crossover  two-point  Crossover fraction 0.6
. . MCTMD CCTMDI & CCTMDZ KCT'MDI & KC]'MDZ
Searching Region
0.06 x Mg [0.01~0.2] x Cs [0.01~0.2] x Ms

* Note. Refer to MATLAB® for GA parameters.
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Fig. 2. Twin buildings connected with CTMD.

Table 2. Model properties of twin 10—story buildings

Properties Mass Remarks
Mass 450(ton) the same mass for 1~10 floors
Stiffness 1.2 x 10%kN/m) the same stiffness for 1~10 columns
Damping Ratio 2% proportional damping for all modes
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Fig. 3. Convergence of optimization,

Table 3. Model properties of twin 10—story buildings

Properties STMD CTMD-OsTMD  Proposed CTMD
My, ~— IMDI: 0.03 CTMD: 0.03
Mass M CTMD: 0.06
Rati s TMD2: 0.03 OsTMD: 0.03
tio
Sum 0.06 0.06 0.06
CTMDL: 0.026
Kpp ~ TMDI: 0.028 oo CTMDL: 0.027
— CTMD2: 0.017
Stiffiess K
TMD2: 0.028 OsTMD: 0.012 CTMD2: 0.028
Sum 0.057 0.055 0.055
CTMDL: 0.100
Coup  IMDI: 0,152 s CTMDI: 0.164
. C CIMD2: 0.130
Damping S
TMD2: 0.152  OsTMD: 0.058 CTMD2: 0.159
Sum 0.304 0.288 0.323
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Table 4. Comparative control performance of three systems for
twin 10—story MDOF structures

Responses STMD  CTMD-OsTMD Proposed CTMD
Firstfloor  Structure 1 4.605x10*  3.337x10* 3.851x10*
displacement gyenie 2 4.605%10%  4.228x10% 3.820x10°
%] 2 2
Top-floor  Strueture 1 2.241x10 1.575x10 1.857x10
displacement genue 2 2241x102 2.097x102 1.844x10°2
Tl: 2965x10" Cl: 2.334x10"  C1: 2.691x10"
TMD stroke* C2: 2.093x10
T2: 2.965x10™ C2: 2.699x10™

0: 6.377x10™"

* Note. TI=TMD1, T2=TMD2, C1=CTMDI, C2=CTMD2, O=OsTMD.
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