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DESIGN OF TUNED MASS DAMPERS FOR VIBRATION CONTROL OF

WIND-INDUCED MOTION OF A TALL TOWER

% =¥

a J o IS J a o £, * '
UIUB1Y @ﬂilﬂﬂfﬂﬂW\iﬁl, BUINNW ITANAVNIFYAT™ LLASUAT Q’ﬂiﬂiﬁ
@ a a a 4 a (Y 4
] uﬂﬁﬂﬂ?lﬁﬂliy'ﬂﬂ, MAI1IAINTTH 51 ANLIAINTTUAAAT UNIINGIATITUAAAT
2 L4 a A o o A a 4 = a @ J
919138 AT, @13 una Tu TagoMsWauIg38y anzInemansiazing 1u1as unINeaosssumanas
4 a a a 4 a [ J
P dn31915¢9 A9, MAIIAINTTU TIH1 ANLIAINTTUATAT UHIINGIAITITUATAT

*Corresponding author; E-Mail: amorntep@tu.ac.th

UnAnge
o = A '3 Y a Y Y oY o o ] ] < A a
msduazineuvese 1M Inusvane 19 lmnaymaiums lsnudedegedeninainms ivesmsauazmeuny
2 ’
gauAUAZAINA VeI Y Tymasnandnnadu Iagmmizdumseenuuuemsgy msudlymmsduaziiou
v 2 a Y v Y o o9y o = ' = o & oy I3
Argmauaaniuaduinves Inseas wini liesdernmsivina lnguin Fauuamumsaamsduazineudleginsal
Aaugumsauaziion u gUnsainu1auuy19uIa (Tuned Mass Damper, TMD) w3og1nsaiviiauyy15uianaloya
Y ’
(Multiple Tuned Mass Damper, MTMD) {1/5e@n5nmani1 unanuidiinauemseonuuy MIMD N91a09uaginTI1E A8
' ' v Y
TWsunsuansien Inseaswia Iy dinfudiednemsvage NUAWGY 140 was ANNARUGINYTEU8) 0.26 1§5AF T
g ¥ v
AWM tagwyInnamIFuazilouguIusEAUNT S U Ve 1F01m15eense AW 1m0 3 MU IZANYEY
a L4 o 14 a o a a
MTMD w1910m3ansIgiuyusiaesnamani nelausanseduuuvarivein udwhmsanyinlszansninves MTMD
nnusatiaesinh inansaevauesvesemnileuanAunansasI93a luseduguusiinanUe1MIT939 TINANANYING
ponuUUA LY TzneVveIgYnsain 1YY IFusaie@ ey uuums 199

'
o o W o A

4 3 LA
AMaInLY: miﬁuﬁ:mamﬁawwmmau; ’é]”lﬂ”l‘ﬂ’i@i;(\i; ﬂ”liﬂ’JiJﬂiJﬂ”liﬁuﬁZ!,ﬁ@u; qﬂnmwmmuﬂ%’ma

ABSTRACT
Wind-induced vibrations of building can lead to serviceability problem for occupants if the acceleration exceeds the level of
human comfort. This problem often occurs, especially in the design of tall buildings. To mitigate vibration problems, increasing
the lateral stiffness of the structure is commonly employed, often resulting in significantly larger building elements. The

alternative approach, which has proven to be more effective, is the implementation of vibration control devices such as Tuned
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Mass Dampers (TMD) or Multiple Tuned Mass Dampers (MTMD). This article presents the design of an MTMD system, which
can be modelled and analyzed using a general structural analysis software, for a 140-meter-tall tower with a fundamental
frequency of approximately 0.26 Hz and very low damping. The tower has occasionally experienced excessive vibrations that
exceed the threshold of occupant perception. This study determines the optimal parameters of the MTMD system through a
dynamic analysis of the tower under harmonic excitation. The effectiveness of the MTMD system is evaluated from the response
of the tower subjected to the force simulated from the response from measurements taken under severe vibration conditions.
Additionally, the design of the MTMD components is studied to demonstrate the application.

KEYWORDS: Wind-induced vibration; Tower; Vibration control; Tuned Mass Damper
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1 - 0.065 14.92 13,600 2,700 36,100 0.259
3 0.025 0.026 12.87 4,000 — 5,000 350 -410 12,200 0.249 -0.274
5 0.030 0.025 11.81 2,400 — 3,000 210240 7,300 0.247 -0.277
7 0.035 0.015 11.77 1,700 — 2,200 90 — 105 5,200 0.244-0.279
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Height Modulus Thk. Thk. (m X m X m) of TMD of TMD
TMD Stage (mm) TMD (kg) Ratio
HIcg (m) (MPa) (mm) (mm) Lna X Wina X Hing (N/m) (Hz)
1 0.70 14 0.4 100 2 1 2.0 x2.0x0.43 13,628 37,084 0.061 0.263
1.5 x 1.5 x 0.23- 4,100- 0.249-
3 2.15 43 0.4 100 2 1 12,200 0.026
0.28 5,000 0.274
1.0x 1.0 x0.31- 2,400- 0.248-
5 1.33 35 0.4 50 1 1 7,400 0.025
0.39 3,000 0.279
1.0 x 1.0 x 0.22- 1,700- 0.244-
7 1.90 50 0.4 50 1 1 5,200 0.015
0.28 2,200 0.279
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