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Study on Vibration Reduction Control of Distributed
Multi-tuned Impact Dampers

LU Zheng'?, ZHOU Mengyao’, MA Naiyin®
(1. State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China;
2. College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: To improve the multi-mode control performance of particle dampers for high-rise struc-
tures, a type of multiple tuned impact damper (MTID) is proposed by combining particle damper
with multiple tuned mass damper (MTMD). The superiority of the multi-objective optimal MTID
over the single tuned mass damper (STID) is verified, and the performance of various distributed
MTID systems is investigated. The results show that the optimal MTID performs better in reducing
dynamic responses, nonlinear deformation and plastic damage of the structure as compared to STID.
It is very effective to determine the location of TIDs in MTID system based on the modal characteris-
tics of the structure, and the optimal vibration control performance can be obtained when each TID is
attached to the floor with the largest mode amplitude.
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Fig.4 Time-history responses at the top floor of the structure

Jei L BURL 5 s A T 40 R 9, BELJE R B4 D8R P RE AT LU
AR AR WO T 5 K6 1 AR e Rz 1 R R 4
L T W R A Y

K545t T STID M MTID £  F 454 % )2 19
IR B i e B =2 7 A i YRR BE DT E — 25 %
EL 5 i BELJE 45 D8R R RE R 25 o B BT RT A A AR
TG STID 45 il T 45 #4 93 M B 50 M 84 4~ /> 5|
684> AL A T 16 A4S 5 1 A A BT A MTID 3 4 W)
HE— 25 KM 3 b s /0 T 98 B, RS A AL AE
P AN B 2 7 A T e A A SR e, R AR T
MTID Z %t 1] 5545 20 iyl /b = A 285 440 11 YB M AR i



02 4 6 8 10 % 30 60 9 120
WHRHE /A TR B YERERE /T
(a) BHEHE (b) FfFRISEPERERE

K5 STID 5 MTID £ T F R S5 H )l Lo v VR RE 45 1
Fig.5 Structural nonlinear performance with STID and
MTID

3 S#HFXMTID B EHEES T

AR 5T MTID % 35 {7 8 e Hoek 755 1 i A9 5% i)
A3 SR DA =R B E N : (1) 24 TID 43 51 %
& T T RS R A A R AL A Y TR SCAY
MTID; (2) Z A~ TID Wy 45§ &5 B 43 80T A [ 4% 2
(distributed MTID, d-MTID) , H.{ /o6 TID 4 %%
F A SR e K 2 A R R O R
TID, W F —A> TID %3 TR I8 IR Z B8 )2  (3) 4%
Z A~ TID W 45 ¥ & B 3 8% 2 TR B )2 (arbi-
trarily distributed MTID, ad-MTID) . X = ff K [q]
8T MTID RGN 6 fr s ,d-MTID Fl ad-
MTID &G & AL i S50 % 2.

B 725t T = F MTID £l '~ 4544 2% )2 3 1
N o BRI, MTID-top il d-M T 1D X 45 4 ] J5 AR
T R R R R A R, BB AR BT ad-
MTID. 1 % W {E i B mi o 1 75, = Ff MTID
MR REA A RS . R 3XTH T = Fh MTID Xt 45

ooQg 0 0
#8g 3 —FE WS -
<i + B 1 4
I I
! L
! 3
'!
B 4 E 4 B 1 i
P -‘Es- - - q":- dh b dh dn A A Y A:'- th
(a) MTID-top (b) d-MTID (c) ad-MTID

K6 AR E T A MTID &SR &
Fig.6 Schematic diagram of various distributed MTID sys-

tems

x2 WHLHAMTIID REMRNLIEITSH
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Table 3 Damping performance of various distributed
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MTID-top  34.46 18.81 24.06 8.04
d-MTID 26.00 17.03 23.75 7.51
ad-MTID 20.06 13.94 19.54 4.44
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