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A Simple Design Method for Tuned Dynamic Mass System by Complex Eigenvalue Analysis
Part5 Application to Multilayered Plane Frame System
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In this paper, "Law of geometric mean", to the 2-dimensional frame model is examined whether not only the first mode but also the

higher mode can be stood up. It is reported on the method of controlling one mode and the method that a multi mode controls with

multi Tuned Dynamic Mass System according to the design example.
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Figure5-1 11 layer frame model

Table5-1 Arrangement position and object mode of Tuned

Dynamic Mass System
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Table5-2 Parameter of Tuned Dynamic Mass System

ETIL ETILL ETIL2

2-4JE ] 130.0 10.0
DMiton] 0-2Jgf 130.0 220.0
2-4/E ) 740.0 300.0

kN
Co[kNs/m] 0-2jE 740.0 700.0
Toa (Tos) 1.710 [ 1.708(0.456)
= Ef] # Too(Toa) 0.881 | 1.098(0.258)
Toos (Teoy) 1.228 | 1.372(0.345)
To(1-12)= 1.227 | 1.370(0.343)
Too (1-12)/Toe 1.000 [ 0.999(0.994)
W b i 3 hy(hs) 0.225 [ 0.156(0.211)
HIEREES h(he) 0225 | 0.160(0.251)
SEHEEREERN (114K 0.226 | 0.154(0.216)

Table5-3  Eigenvalue of modell
E—F T ® h il
1 1.571 3.998 0.225 0.781
2 1.002 6.270 0.438 0.021
3 0.953 6.593 0.225 0.417
4 0.664 9.465 0.299 0.004
5 0.472 13.316 0.213 0.004
6 0.330 19.044 0.013 0.923
Table5-4 Eigenvalue of model2
E—F T ® h n
1 1.623 3.870 0.180 0.687
2 1.150 5.464 0.168 0.361
3 0.640 9.822 0.167 0.002
4 0.398 15.804 0.228 0.847
5 0.271 23.196 0.243 0.309
6 0.186 33.770 0.088 0.936
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Figure5-2 Resonance curve of the relative response displacement
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Figure5-3 Result of response analysis(BCJ-L2)
Table5-5  Result of response analysis of damper to BCJ-L2 wave
- ETIVL ETI)L2
Sy i-HBE 02 | 2-4Bm | o2Em | 2-amm
A AR [m/sec’] 3.028 3.239 2961 | 10172
5% [ [m/sec] 0.458 0.549 0.603 0.727
ZE R ] 0.122 0.141 0.152 0.145
D.M._(A) 393.6 4210 6513 1017
YERAKN] #itE S >/ 8—(B) 338.9 406.6 422.2 218.2
Jnt o8t 519.4 585.3 776.2 240.7

Table5-6 Response analysis result of toggle arm to BCJ-L2 wave

k&)L B ER A B G A1 [KN]
ETILL ETIL2
i 3420.9 1330.6
ZARM o 3407.0 1328.0
i 3191.1 4133.7
0-2RM 3177.6 4115.0
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