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TLD Vibrational Controlling for Seismic Response of High-rise Building

CHEN Zhao-ping, DONG Ping, HUANG Li-ting
(School of Civil Engineering and Mechanics, Huazhong University of Science and

Technology, Wuhan 430074, Hubei, China)

Abstract: The vibration control was presented for the high-rise building using tuned liquid damper
(TLD) to reduce seismic response. Authors first formulated the governing equation of the
movement of the water in the TLD based on the basic principle of the vibration suppression of the
structure with shallow water rectangular TLD presented by Fujino. The finite difference method
was used to simulate the dynamic liquid pressure. According to the present situation in the
example of a 91. 0 m high-rise building, authors then proposed several kinds of TLD design plans
according to the conditions of the project, chosed the best one according to the dynamic response
analysis of the TLD-structure system. The results show that the TLD system can efficiently
reduce the responses of acceleration and displacement for high-rise building under the condition of
seismic.

Key words: structure control; high-rise building; tuned liquid damper; dynamic response; story

displacement
0 3 = TARET . KRR PR S P A F AR R B
=]

il AR AE LR TR T S 2 2 Ik A BT H

R A AR 2 R SR S B A BRI 2 HE 1972 458 [ R Yao AR BRI A
WE R BT . B RS RN HRERE A RS R TR h g A T B A
I BRI O BARRPUH R A RE Ty SR . R GE A AR ) AR g I [ A Sh B Sl i 2R 1
H el T S A I DR R T B AR R B R SR B R A5 A B A L 4 A 3 i Bz H Y

W FE B #A:2007-11-20
HEETH ERAARFEETH (50778079)
TEZ B A BRI - (1981-) . B YL P i % A\, L2446+, E-mail : zaopin008. student(@ sina. com,



%14

GRE.EF.HEEAMER B TLD k4 123

DR e R 2 D 24 0 Bl s ) s ] R 4 A 4 o
PSR B2 28 (TLD) J& —Fh E B H T 7 )2
S SRR o e 45 R IR gl o 1) KR S A P A L T
T ¥ ot PR B9 I A R R BB /N A5 A B AR B
JE— B S R E . EH AN TLD X w2 5
Mo S AT T IR B RIOTIE . E AR AR S ]
A SE bl O $2 LA TLD B3t 05 58 2R Ja 20 9 %
Hot AT TLD-S5 44 0 72 A 1T 19 8 1 20 A EE 8L
T G 1 IR R & 1 R T 8 B B XX — T
SRR B 25 K 4R 2l P o it A ) TLD R GEx)
g = S SR R TS A T R S M B8 S B g R
A —E R RAE R A BEE TLD ok B B Lt
AN BB 8 DR LD X 45 40 1) 31 0 4% 1l -t A 1 1 56 11

i
1 KERREEZEFTE
BEGERI SRR b S A 10 B A 5

T KK 012 BT P K WS P

S P 90 e 5 KR AE RO B — A B ey L Pl O
P AR 2R PR TUAS B Z20 W% L K A8 K Y32 3 2 AR Ltk
(5 73 50 ol T M AR 1 P A R 2P b 1 L TLD
TE R IR MR 26T 13z 3l X K P PR 22 T B
. BT H B REIE KA ot oK R3S Fujino 1Y
B9 AT L HE TR R K K AR K G sl 4 i O B

onlx,t) o(gu) _
ot The ox

Ou | 1 e Bu dnla.D) l
8t+(1 TH)uaT-F(g Fy + i (1

82 (1‘,t)8 (1‘9[)
PR L

S g 00K AR 1 K 2 K
B H 7K S R s e i TLD L /K SF 18] i i
BE, 5 TLD jif 2 m o B AR 55 5 ¢ 8 s 56
¢ Tu AT i (2O B E
o = tanh kh /(kh)
¢ = tanh £(h + ) /tanh kh 1
Ty = tanh £(h + 7])
Ak P h KA K
DO HRY A IR T KR ISR A2 AR K
RO EE VA L L B A el 3 T R AR T — A B 2
B HaH R R AN

RS B e
A_77+hﬁ wlv(1+h+.s) (3)

0

—Au—x,

(2

A ceon S KA H K B S8 95 HE AR R 5 0 O IR B
JEE 55 75 T8 A Hh 2 TR AR T R R B — B AT IR
1~2. JKAH K SE G B AR Ny

)T L2
wlzn(é’i) [1—%&3)] 1)

AL KRR
2 EHARNERESEKRRE

HE 1A Al A, TLD w4 52 35 i 42 1l
TR RT o AR ST RAR LA I B o3 7 72
20 B R AT R 22 7051 RS A B33 R A1 BR
PRBUE AN L-F A% 2 W i 7 R oK By 9. %08
B AR X 45 F) 1) DR 3 2 Hhy T KR 56 Sl 0 D BE Y 45
BT Br g B R A7 0

Frp — %pgb[(q,, = G+ ()
J_itqj /NN ﬁ%’]?’? x=0.2=L ﬁﬂg{ﬁ%o
3 HEZGIRENSEHE

TSy i 91,0 m 31 J2 Y HE -4 0 fT 25
Hay L S5RGBT R BBl P i R TLD. o HAE M
RAEA T BAEL AERENLE . ST P
PR Fe 4 1 43 )2 HEAT RTAG T R A R A A 31
JR AT o SR RS2 I IR e S AW L 1
R1 ZFHWSH

Tab.1 Parameters of Structure
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Tab. 2 Free-vibration Characteristics of Structure
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Tab.3 Dimensions and Numbers of Rectangular TLD
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Tab.4 Comparisons of TLD Vibration Reduction Ratios Under Different Water Depth Ratios and Mass Ratios
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