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Abstract

Based on the study of frequency and damping ratio optimization for dynamic vibration absorp-
tion, a tuned mass damper (TMD) was designed and vibration control research was conducted
based on a solid model of TMD, and the modal result indicated that the calculation frequency was
consistent with the design frequency. Subsequently, research on vibration control of building floor
using TMD was carried out, and the results of the comparative study with the TMD using the mass
point model which confirmed the accuracy of the design of the solid model and the computational
analysis. On this basis, an active tuned mass damper (ATMD) based on a solid model was designed
in the finite element environment. The vibration control analysis results and output force of the
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actuator confirmed the effectiveness of the proposed method. This study has guiding significance
and a certain degree of innovation for the engineering application of TMD and provides an effective
approach for the development of advanced types of TMD, such as active and semi-active types etc.
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W14 0T B PHJE %% (Tuned Mass Damper, TMD), 7E4E 6400t 1Y 3) /3 R 4% (Dynamic Vibration Ab-
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SCHR[L]A} 2 51 15 5 & BH JE %% (Multiple Tuned Mass Dampers, MTMD) {3 F1 s E3E T 79T, SCHik
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PR 56 4 GRSV, PR T T 3 5045 M 1 2= 30 188 i & FHL JE 25 (Active Tuned Mass Damper,
ATMD)RBH H B Ft . SCHRR[S]0 AT 24 F T I3 20 118 o 8 FELJE i S 3230 1 o7 2 PHLJE 24k 345 i1l 2%
AT T X LU AT o SCHR (6] TR T BEDU AL B (Particle Swarm Optimization, PSO)%f TMD %47 11k
o SCER[71E: TR e PRV AR BB 38, JHRE 1 2F 331 i 2R e 4 7t . A OSCERIM A IS LR E
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FEF AL E 5 TMD IR Sh% Ik 7t 2% .
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T TMD 5 RG MW A TAE. AT TMD SR @B H &, T HIRE RS, FHER RTH 5
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Figure 1. Passive dynamic vibration absorption system without damping in the main system
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Figure 2. Fixed points P and Q of the dynamic vibration
absorption system without damping in the main system
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Figure 3. Contour amplitude ratio curve using P and Q fixed points optimization
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Figure 4. Design diagram of proposed TMD
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Figure 6. First-order vertical vibration mode of TMD
(4.08 Hz)
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Figure 7. Floor structure and the layout of tuned mass damper
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Figure 8. Vertical vibration load acting on the floor structure
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Figure 9. Cloud diagram of the first-order natural mode dominated
by vertical vibration of the floor structure
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Figure 10. Vibration modes of floor system (mass point TMD)
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Figure 11. Vibration modes of floor system (solid TMD)
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Figure 12. Effect comparison of TMD vibration control
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Figure 13. ATMD control flow chart based on ANSYS/APDL
[ 13. #F ANSYS/APDL #J ATMD &4k 2 E

NAE ANSYS A IRTCH I e ATMD $Rzhz v, A7k T APDL, FF& Tl 13 Bt &
TR, H a6 R PID #24  359R S3% Ny TMD-4 225607 B, 68 TMD-4 2505 ATMD (LI 14),
Hofth TMD $5HEAAE . PID 2885 L. B, S50 h: -3 x10%, —25x10°% 0.

K 15 45H 7 PTMD. ATMD LA TG TMD FBE 35 25 f R s il Soxf b, mT WL, ATMD 1] LB R ek
H 20 TMD I3 HI AR . B 16 44 H T ATMD [fEsh#s /7. 18] 15~16 B0AIE T 1] 11 Bt sk ng i)
AT PR R

DOI: 10.12677/0jav.2024.121002 24 - 5HRE)


https://doi.org/10.12677/ojav.2024.121002

s

1L//////lf/////////////iéﬁa‘‘é%’////////////l//////1L

Figure 14. ATMD schematic based on TMD solid model
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