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AN EQUIVALENT CALCULATION METHOD FOR ANALYSIS OF
STRUCTURAL VIBRATION CONTROL OF TRANSFORMING
TLD-STRUCTURE TO TMD -STRUCTURE SYSTEM
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Abstract:

TMD-structure system is presented and proposed due to the easy implementation of TMD by numerical

An equivalent calculation method for structural vibration control of a transforming TLD-structure to

simulation. The derivation process of the transformation is reasonable and has explicit physical meaning. The
analysis of a high-rise building structure 250m in height shows that the proposed method is feasible, accurate and

can be directly used in the numerical analysis of the TLD-structure system by adopting commercial finite element

software.
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MX +CX + KX = P(z,t)- H(G, X, + G,d) (1)
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Table 1 Parameter expressions for three type of absorbers

ZH TMD C-TLD R-TLD
G, m, prrth pabh
G, m, d, fim, d, fim,
K, mao} m,} m,o}
C, 2&wmm, 2&,0,m, 2&,0,m,
d=1/2.386 d=8/m’
T o} =1.84(g / r)tanh(1.84% /1) @} =n(g/a)tanh(nh/ a)

fi=(r/1.84h)tanh(1.84h/r) f, =(a/mh)tanh(nh/a)
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K1 TMD R~
Fig.1 Sketch of TMD device

K2 C-TLD ~iA
Fig.2 Sketch of C-TLD device
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K3 R-TLD K
Fig.3 Sketch of R-TLD device
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T TMD, G, =G, =m,, fi*X}J C-TLD 1 R-TLD,
G =G,

2 TLD-ZH{k &3 A TMD-4544

KRFERIRE
b 2 2 AL R : #5%WF C-TLD F1 R-TLD
MG, =G, , WAL TMD Widlsds, BHME %S
R R B BR TG RAT SBT3 Ak, A T sk
IIX—H 1, ARS8, BiarLL“a8ia” C-TLD
M R-TLD ) G, =G, =con=d, fym, , IXIN X (1)
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MX +CX + KX = P(z,t)- H[(G, X, + G,d) + Af]
3)

> |«

X, AF=(G-G)X,=6,X,-
B0, ¥ HAf WA 2| (3) /i, wIHEEy .
M'X +CX + KX = P(z,t) - H(G, X, + G,d) =

P(z,)-H[G,(X, +d)] (4)
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Fig.4 Sketch of transforming TLD-structure to
TMD-structure system
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Fig.5 Architectural effect chart

Bl6 =4ty Mookin
Fig.6 3D finite element model

3.1 RESHEESENA

SERIAT I PRI AN P 7 s T2 BE 2 A
M R-TLD, #AN/KE 2.19x10kg, HHEA
m=438x10°kg, &M 55— IR AT — A 2 T i
M=20.8x10%g, JiE u=m/M=2.1%; J T 1#iF
TLD ALk A RAIE, ¥ & KA a=b=9m, h=2.7Tm;
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Fig.7 The first two mode shapes

H B IREL(y 1), 3.98s)
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Table 2 Calculation parameters of single R-TLD

G 1/ Gz/ Kd/ Cd/ w,/

ZH 5 5 5 5 i h
(x10°kg) (x10°kg) (x10°N/m) (x10°N-s/m) (rad/s)
B 2.19 1.39 5.51 2.41 1.57 0.81 0.78

3.2 HEIE

FEUE, FEPS S 1) R R XI 2t
IR FRITE, A% TLD-Z5 Mk R A8 =
VER R IR 454 S5O, ) 8 A X ) it N T b R 8 5
2) tn bsepATk, FIHABRICHART TLD BEUA7LE
PRI, ASON B TRESE R AZ Hl MATLAB i

RE e EE%Wﬁ&¢EMA@r
NE ;Au\/\fvﬂ ' qu M il w ‘ l M\W
e ) Jm WV il \H \ !

I
20 25

o
o

° WA

K8 bl N T HiEd
Fig.8 Artificial earthquake wave for Shanghai
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Fig.9 Displacement history response of top floor

10

W

T3 R /(m/s?)
=)
=

0 2 4 6 8 10 12 14 16 18 20
I 18)/s
B 10 e iR e

Fig.10 Acceleration history response of top floor
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