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/] ABSTRACT /

In this study, Stockbridge damper was adopted to reduce the reponses of structures under earthquakes. A finite element analysis software,
SAP2000, was used to simulate the structural response and the control device under dynamic loads. A 3 story frame model and the
proposed control device, Stockbridge damper, were designed under laboratory conditions. In this research, a pendulum type tuned mass
damper (PTMD) was also adopted in order to compare with the Stockbridge damper. Harmonic loads were applied to verity the control
performance of both control devices in each mode. In results, it has been found that the Stockbirdge damper decreases significantly the
responses of the structure more than the PTMD under the harmonic loadings. The El Centro and Northridge earthquakes were also applied
in order to investigate the performance by both control devices. The responses of the building demonstrate that the Stockbridge damper
reduces the response of the building structure during earthquakes more effectively than the PTMD.

Key words: Response reduction, Stockbridge damper, Tuned mass damper, Earthquake

TR L B, OHE, TR TRBL ket L A 4lo] o5
SO on], 2GS TEBY A 9 AGAS ASIIIC 54
S e 20 - Zol7] SR HHIGEAL SEAL B
e tAte] SJaf A= Lo m[1-3], Ak AREA 5 7P sk
AR Ak & Qe ol SR A FH4]7(Tuned mass damper,
TMD)e°] &Jgt Xﬂ{ o]tk TMD= =2 vl izt u3-1=0] 54
g s HE, 53] 12} REE Aofa}7] ffaf] AAlErh ofe] HES
Aolsl7] sl 547 Bhe 212te] mES Tejsle] o TMDE
A 4 A x| sfjok T} Elias and Matsagar[4]+= 35]5:0]] thsfjx] 762 Hl
Ak WY o] S-S Fo]7] fI5te] o] TMDE - = 54 9140l
AAjste] & TMD7E A2 49t Bludds-E 4-asigich &3t
Meinhardt and Siepe[5]+= g

O

*Corresponding author: Kim, Dookie
E—mail: kim2kie@kunsan,ac.kr
(Received September 15, 2015; Revised December 23, 2015; Accepted June 10, 2016)

T,
o
2
=2

of

} Adam and Furtmuller[6] += | XA GRRG-= L2250

54 912 285kmA) 2212] TMD sl el 4

42
ol
)
2
T

w2

_O|l"

8

T
of

HE

H]

e
22

ol aiute] A 315 of zuaa 9l e

1= A2 2 AEH )R] W §4)0] A2 L] XES

oA Ackek

1920 t}joll George H. Stockbridge ol 2|3} 2H %]
AL AE, A4 AlolE 2 AL 2 E

@X]OL%OVI HOH ARG TR 7-10].
4] -

Y G R 2

v

mY
.o
mf'

r{r 4>

i
)

o
e
= 0‘-}. lﬂ:

L
e
-
é
_I_4
s
R
r>4 m

I
]

Py
)
g o
&
rlr

1o o
=
o
1o

.

¢ Sap2000- © .
z3shgat 2|71 0]‘?7— ARSIl o, AjkE AEHEIXA] W= L2 E
O] Aol AR|s}3ict. g AE B HA| w7} Ak Az o] B A
25 vlasly| YJoto] AA| R wo] H8-E] 1 9= vlsdh SR At
3 ARG WA HxRA7EA 7 (Pendulum type tuned mass

damper, PTMD)E =45} A7l 4352 1| asi3ick




N
gl=l
1
H
Lz
b
O
am
0x

2.1 oM Z&

sfol AL W 72 w9 RS Fig. 1o Lehhglon, &
B s 2191 Sap2000-% 0 §510] e 5Yck. 2 o] of
¥ 23}51534 Bl Centro %), Northridge 4171 0} 8310} -4 44e] At
$3)9ick 2] BAIGH Table 10] Lhehigick

2.2 BEEM Zat

Sap2000 Apg-5le] 35 280 thsto] mEs Saysigon, 71
4 3 2} B 0] Qe A% Table 20] Lhebie), T20] 7441 ¢
Qo] 1215 ol g5lol, 1 210k23} R0 2121 0.5%SH0.6% 2 71t
of AKSHEH[11],

" I
-
/Q
BL | (34
12 12
[t : | [ - ]
F F 4 -
1 Bh | |34
17 <12 g B
AL 4B <
I 1 o] .
Bl | (34
12 {12
L LB &

Fig. 1. Drawing and FEM model(unit: mm)

Table 1. Material properties

Item Value Unit
Young's modulus 2.0x10" Pa
Poisson’s ratio 0.31 -

Density 7900 kg/m®

Yield stress 9.86x10° Pa
Ultimate strength 1.103x10° Pa

Table 2. Results of eigenvalue analysis

Mode Fre?:ze)ncy Grennaesr:(lllzge)d Damping ratio
1 1.26 7.365 0.005
2™ 3.51 7.522 0.006
3¢ 5.02 7.654 -
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Table 3. Parameters of PTMD and Stockbridge damper

Parameters PTMD SBD
Mass ratio 0.02 0.02
Mass (kg) 0.149 0.149
Frequency ratio 0.98 -
Damping ratio 0.085 0.015
Pendulum length (m) 0.177 -
Messenger cable (m) - 0.195(long)/0.1(short)
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