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Abstract :

For the vibration control of earthquake-excited structures, a pivot-type displacement amplification damper

system is proposed and its validity is investigated in this study. A rotational frame amplifies the stroke of the pro-
posed damper system and it can absorb more vibrational energy compared to the conventional dampers of which strokes
are not large. In order to prove the effectiveness of the system, time-history analyses are performed with a three story
building modelled by a three dimensional frame and numerical results are compared with those for a conventional V-
shape braced damper system. In addition, the seismic performances are investigated according to the changes of damper

capacity and location.
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Fig. 1. Pivot—type displacement amplification damper system,
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Fig. 2. Structure model with pivot—type displacement ampli—
fication damper system,

Table 1. Properties of structural members
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Mode 3(Frequency : 9.934 Hz)
Fig. 3. Mode shapes and natural frequencies of structure wi—
thout damper system,

Mode 3(Frequency : 9.934 Hz)
Fig. 4. Mode shapes and natural frequencies of structure wi—
th pivot—type displacement amplification damper system,
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Fig. 5. Artificial earthquake acceleration time history.
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Table 3. Comparison of maximum displacements between the
model without damper system and model with pivot—

Table 4, Maximum displacements of structures with centered
pivot—type displacement amplification damper system

type displacement amplification damper system 9] C =40,000 C = 80,000 C = 160,000
AR | 2] Al2EH wn)FHE FLZRE | 73] A2 FHE ERE kgf - sec/m kgf - sec/m kgf - sec/m
1% 0.00796 m 0.00595 m 15 0.00657 m 0.00595 m 0.00467 m
2% 0.0173 m 0.0124 m 23 0.0140 m 0.0124 m 0.00991 m
35 0.0232 m 0.0163 m 3% 0.0185 m 0.0163 m 0.0130 m
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Fig. 6. Structure model with distributed pivot—type displace—
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Table 5. Maximum displacements of structures with distributed
pivot—type displacement amplification damper system

BE C =40,000 C =80,000 C=160,000

kegf - sec/m kegf - sec/m kegf - sec/m
1% 0.00570 m 0.00465 m 0.00354 m
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rA17ko] 80,000 kgf - sec/'m?Ql A7 |& 2 &
o] Fooll vi|gt -2} 7h4Igko] 40,000 kef - sec/
mel #4275 F2EY FEORE AR F9=
g A8H F Halgte] sYsich ol &
Zzof AR HHSIE 2t IR] oA Blaste] K
H 7a71E F2E] Fol ujx]gt 7-{(Table 4
9] C=180,000 kgf - sec/m)Et} 74|71 & L2 59
OF& 0 2 |3t 7-9(Table 5] C=40,000 kgf -
sec/m)7} Z|t 4.2% 2HA| UERaL Qlok =3t 74
Zrol] 160,000 kgf - sec/mQl A71& 12E9 5
ool HJX|3F -O(Table 42] C = 160,000kgf - sec/m)
@} 747ko] 80,000 kef - sec/mQl A7 |E FL2E
9] oz o 2 ujx|3t 7 $(Table 52] C=80,000 kgf -
sec/m)o]] thsto] FLrEo] HHAERE QIS Bl
stol mul 74175 TaEe] FEom wAIT 4
97} 2] 04% 270 Ve olek F471E 7=
2o gmoT AT AT GAV|E P2 F
ol Az wixgt de-ro 39 A 2t 25
g = AoR HehE

A& Alaglo] AGER] ok FRE oA 9 Xt
Helel A7 & a9 Sl uiAeh iy |
9 S5 4] Aaglo] AGH FLREolA 2] A
= 2 ZAZko] 40,000 kef - sec/mQl 739 17.5
%0l A 20.3%, ZF4|Zko] 80,000 kgf - sec/mQl 7-$-
25.3%0 A 29.7%, F+4|Zke] 160,000 kgf - sec/m<]
A9 413%004 44.0%7F ZAseck 24719 7
H3ko] Z7¥aol wet Sre) AARE Fastn
Sk

Fig. 79 k7t 7021717} Hgelx) ke A, 7+
2|7](3F21%k 160,000 kgf - sec/m)E F-32E2] FYo
Hjx|et 79 4]71(3H41%k 80,000 kef - sec/m)E -

73



3.00602

200602

100802

#elm 000E+00
-1.008:02
-2.006:02

-3.006:02 ‘

AZtsec

Fig. 7. Displacement time history at the top of structure wi—
thout damper system,
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Fig. 8. Displacement time history at the top of structure with
centered pivot—type displacement amplification damper
system(C =160,000 kgf - sec/m).
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Fig. 9. Displacement time history at the top of structure with
distributed pivot—type displacement amplification dam—
per system(C =80,000 kgf - sec/m).
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Fig. 11. Comparison of maximum displacements between mo—
del with pivot—type displacement amplification damper
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