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Abstract: By considering that the strategy of Viscous Damper (VD) does not behave well in reducing the
seismic response of secondary systems, a new strategy termed as Shared Mass Damper (STMD) is introduced in
the paper. In the strategy, a shared mass connected by viscous dampers is placed between two adjacent secondary
systems, dissipating earthquake energy by the relative displacement between the secondary systems and the shared
mass. Meanwhile, two adjacent secondary systems are made to vibrate coordinately so as to avoid the pounding.
The new strategy of Shared Mass Damper (STMD) can work well, especially when the frequencies of two
secondary systems are close to each other. The effects of two strategies as well as the influencing factors of
STMD and VD on reducing the seismic response of secondary systems are studied.
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Table 1 Optimum parameters and effect of STMD on reducing the
seismic response of secondary systems (@, € [5,40], w,=10rad/s)

ST cal cal
oy, 0, (BREF) ar / (N/m) (kg-rad/s) haz/ (N/m) (kg-'rad/s)
5,10 (20.7%) 578.0 2584.0 28.8 21748.0

10, 10 (51.2%) 983.2 9.9 983.2 9.9

15,10 (34.8%) 0.0 1788.9 9.1x10° 1.1x10"
20 10 (43.1%) 2.1 3161.0 0.0 2642.0
25,10 (45.9%)  16384.0 6501.0 32980.8 11922.0
30,10 (52.8%)  116224.0 5093.0 32905.3 10786.0
35,10 (61.7%)  116736.0 4605.0 131444.0 11810.0
40,10 (67.8%)  114688.0  206248.9 4573.0 26178.0
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Table 2 Acceleration of secondary systems and the mass of
STMD under random input ( @, €[5,45], @, =10rad/s)
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Table 3 Optimum parameters and effect of STMD on reducing the

seismic response of secondary systems
(0,€19.0,11.0], @,=10rad/s)

TH o, o, SR
(B kai/(N/m) cq1/ (kgrad/s) kp/(N/m) ¢/ (kgrad/s)
9.0,10.0 (66.4%)  883.7 0.0 877.2 239
9.2,10.0 (64.5%)  808.3 0.0 928.8 30.0
9.6,10.0 (54.9%)  1035.9 0.0 898.0 19.1
9.8,10.0 (51.9%)  946.0 0.0 1021.0 209
10.0,10.0 (51.2%)  983.2 9.9 983.2 9.9
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10.4,10.0 (54.8%)  984.5 20.9 1115.0 0.0
10.6,10.0 (59.4%)  928.0 24.0 1237.5 0.0
10.8,10.0 (62.3%) 1117.8 25.7 979.3 0.0
11.0,10.0 (63.7%)  1037.2 25.9 1154.2 0.0
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Table 4 Acceleration of secondary systems and the mass of STMD under random input ( @, €[9.0,11.0], @, =10rad/s)

L t/(rad/s) @, =10.0
I3/ (m-s) ©=9.0 9.2 9.4 9.6 10.0 102 10.4 10.6 10.8 11.0
P 4 1 7.8 8.0 7.7 75 7.4 7.7 8.4 9.6 10.6 11.8
W J 4l k) 2 9.4 9.1 8.3 7.6 7.4 7.9 8.3 8.9 9.4 9.8
STMD 109.6 95.2 180.0 2393 287.7 299.8 253.1 195.9 162.3 150.3
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Table 5 Serial number of random earthquake input models

G [ (wg,&) I (g ,&) (e, &) V(g &)
HRESA
B RE 2R — 4 1(25.13,0.64) 4(17.95,0.72) 7 (13.96, 0.80) 10 (9.67, 0.90)
iy ol 2(20.94, 0.64) 5(15.71,0.72) 8(11.42,0.80) 11 (8.38, 0.90)
TR A =41 3 (17.95, 0.64) 6 (13.96, 0.72) 9 (9.67, 0.80) 12 (6.98, 0.90)
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(3) L=l i 5 BH JE #5 (STMD) X B Jes 45 #4)
SRR E e 22, bl Y 45 M AT 3k s i
SR CHETES Wy E N W N I SR Aoy AR 71
RIS AR . IR G B R A5 43 B e B
()45 Bl o) S =2 8 1 I i P JE 3% (STMID) 1) 9 R 4
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(4) U T FH JE 45 (STMD) Jak i 250 A Al
FHR R 5 DL 2 B0 Sy M A A AN U . AR SRS ]
DUE R, 78S 0 N AR 25 0 T AN R 37t
IS M f#) Cloug-Penzien Fifi WL B 70 th A7 1R 4f
(R SR, DRkt b b 4% A 1) 508 0o 3L 1 o i
FELJE 2% (STMD) ) SE MR /N .
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