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Design of Tuned Mass Damper and Hybrid Tuned Mass Damper for a
76-story Benchmark Building to Alleviate Wind Response
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ABSTRACT

The design and performance of HTMD (hybrid tuned mass dampers) are evaluated for the response control
of a wind excited 76-story benchmark building. When a HTMD utilizes active control forces, the optimally
designed TMD (Tuned Mass Damper) generates the modal separation at the first natural frequency resulting
in difficulties for applying active control forces additionally. Whereas, the modal separation does no occur if
the HTMD is designed with the non-optimally designed TMD is used. Therefore, the response control
performance of the HTMD with a non-optimally designed TMD is better that one with an optimally
designed TMD. Further, the non-optimally designed TMD has an advantage of smaller stroke than the
optimally designed TMD relieving the difficulty of limited strokes.
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29 1 6% A AR PUE (Yang 5, 1909)® ¥ 2 6% oA DES UUE (Yang
= 1998)°

- 542 -



3. 765 HiXjoj3 U@

dA FZEL Yang 5 (199)° o] A¢d a3 v DFAEY FAlole] BE WAL FANA A
Ng FREL QAo ¥k o] AL Eol 306me 6F AAFA DBEZA 5F Melbourndl Aojd d¥oz
FzAA 2L 4AZ Bou ARG B2 AYAA Ehi Qe Adgold T2 FAL b o s
Zo Agste F2 2AYE 309 $3&F] AYss T TAYE FTxE FAHH Yo FEEY F
AL 153000 ton, H¥E 510000m30)H, F2E Foldt o] vl&L 3061/42=730Ith. FEE9 B € 4
Aye 13 13 29 2k

31 *+=89 =gz

Wixnla BAo)A oA FZEL £ Aeygynz P9 HUh Yang 5& WA ZH Zo] £9% FAS
712 183 B 22(beam element)Z TA P 76719 £HRAY 674y AL E i F¥84: RIS S
% o] A% &Z(static condensation) WHL AHEsled 7670 & F FHAALE /HA FREE 24¥ 4
o, X299 A4S Ge Fo)7] 98 o] f38s 2dE FydAgoz g Ho| Faalg Aady A
WA pilgen o 23709 MY o dSEHE 279 £E5 AdHEsR JiRn WY AHEsE 3
6, 10, 13, 16, 20, 23, 26, 30, 33, 36, 40, 43, 46, 50, 53, 56, 60, 63, 66, 70, 73, 765 ANFH& FhHLolct A
219} 57 2R FFE 0160, 0.765, 1.992, 3.790, 6395 Hzolth 7 #E L Aate o/l 2urt 25 1% 723
HE e vz 2ed gUAoh

32 5150 z2da

Fage Anzow HEZFES AEY W5 TS AEeE FEYE F 3oy 9
7Hed BEEL P 502 g8 "o FHEF
oz Z4dA He dEFE S %l“*@oi Az g 4 ok dAua BAdAe
Aol HE §ste] uigEye AFTe 133y £ FFFA FEF ol YAE) G HvE
Y xse ndA) g F&Fe 74 20 lf%ﬂ}“ Aoz md o] At Adde HE
A wg e HAREE AREd B8 237 5o 2YY Hok
Z} ZolMe FFFEHLE T Zo] AR

zZ, 3 Z *
U, =u, — | =u, (——)
{Zg] 1 @
9

0
A7 w, z, 2L wE 2 EA T 97 T4 29 ®ol, 2D AN 10melA 2] 71 EF £ (15m/sec)®]
ot EF aE 040]t} o|ZFE ztolAM e FFFFS S o] Add

b 4
)
o
=

o rr ox l°

}‘U
2
o,
%
rlr
por)

p-N)

W == pACyu’
n’l sz! Dux (5)

714 p A, Cp ¥ 4% F/LEAD ke/md), AR 29 £330 =2 ¥ WA, 2287 drag AL 129]
o, HFFE5 712de BEFEFTY AN EY Y E(cross spectral density)E AAME 4 glon] mxpaw
E¥UsE # g8l Davenportd A& AHEdh

(600(0}2
ouorrtzzht) o) | T coleoo)

3 exp
el [1+(6000]2Jm [ 27u,

U,

6

4714 wi% Ko & 4% t““ﬂ %‘ﬁ' 8%, A& drag FTFEHA 0030]1, EBF ¢ & 7.70]th
Wxuka EAAA Fol < ALFE o7 A3 A3l ABs= Zi°] obigt 3, 6, 10, 13, 16, 20,

- 543 -



3rd Floor - 3rd Floor
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no control
== with optimal TMD (£1,;p=0.043)
=== with TMD (§7,p=0.20)

Power Spectral Densifi(ed-rad)
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Owithout TMD Bwith Optimal TMD B with Non—-Optimal TMD

a8 6 5% 74Ee =y RMS vla

£3 3% % 3% TMDA 9% /A5 2 2k 98

I53%5T (Hz) 74 v
2= FENREETE 4 | %39
WA | rmp | D | A | ™MD | TMD
- 0.1489 | 0.1575 0.0241 | 0.0399
14221 01600 53700 T 01623 | 20100 002091 [ 0.1718

22t =x| 0.7651 0.7655 0.7654 0.0100 0.0102 0.0110
3z 2=| 1.9920 1.9921 1.9921 0.0100 0.0101 0.0104
47} 2= 3.7898 3.7900 3.7900 0.0100 0.0100 0.0102
52t R=| 6.3945 6.3945 6.3934 0.0100 0.0100 0.0101
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Assignment Control Alogrithm)® & A3tk 2§32 AAA I 2E 257} Ao}7Hs(Controllable) & 73
of AYPAN2g9 Ao R{FAE 499 #oZ AF3e Ro] stk wEFA AUy 2o a{ge 9
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