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Abstract ; The purpose of this research is to design and retrofit a four-story steel frame building by
metallic dampers, and to study the seismic performance of the damped structure and dampers.
Based on the method of “Design and Construction Manual of Passive Controlled Structures” by
Japanese Association of Isolated Structures(JSSI)the metallic damper is the wall-type damper with
slits. A pseudo-dynamic substructure test was conducted. The test result shows that the maximum
story drift angles of the damped structure are less than 1/50 under small ,medium and large earth-

quakes. It can be concluded that the metallic wall damper with slits are able to play a stable hyster-
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etic energy dissipation loop, while the out-of-plane buckling shall be further restrained.

Key words: metallic wall damper with slits; steel frame structures; pseudo-dynamic substructure

test; seismic respons ; seismic mitigation behavior

T ARZ AE SR GG FE s AR 5 5
B J2 e IR AL R DR A s )2
BT B AR AT AN AL, e A JRy v i
BT, MR SR s M P 2 . L 2 A I
LefE 00T ANHEZR S M 1 R AR TR B 2R
B AR BV IE . T BB IR TR JE 4
PR Bl il 15 A B — R, S e B AN BE sl
e B, N A SR ALK AR , 5
B2 BT N s DA B e T i e )
FRANEH A R AR AL R 1y b R R 1o 7
TEANHEZRSE e v A1y B TH BE U= B JE 45, T LA
AR HRE SR A G 25 )2 T W B4 e JEE 14 704
B IR S A A B FERERE T, TR 24K
LA R A BRI H AR RR 45 H
23 ISSI 95 1 e sh 4 i 45 4 e i it T
Tib) HhA 4T T Al D 1 E 1 £ A Bl Bh
THREWUR BT 7. I FFE R ] ISSI fr 41t
R BT E BT B ER A TR/ NR PR
RFE VAL R A2 B 52w 07, 3 L0 52
ROR. AR 1 MR T2 W55 1 SHE SR 254 E
FriffemR B, IR AT T a5 sl i 5
AN IR FR A A IR ERE. [, %5 %817 4%
AR BELJE a5 75 AN TR B3 M = A TR /9 )
PERE.

1 BHEESWERLSWPE
P:fE
EFVI—H5 4 J2 4 15 RIS T F9E 42

SERVE 5T X G, HE ZRAT R 4y SR FH AR

AU A H AU, A BT SN490 2, JiE il

58 A 325 MPa, fIHEZRZE R TN 1 B, W)

GRELE LR 0.02, BIRE T, =1.328 s, 45

5 ZE R SRS TR 1 .

18m v—H300x250x9x22
"SE "SE I“"t“"*ﬂ 300%300x%x19
14 K
m '—H 50 x 300[k 12x2
Y W TTTTW T W LT 1300x350x 14
10m '—H¢ DO x 300[k 16 x2

R ID 350x350% 19
6m 7 H4P0x 300k 19x2

- L] 350 350 x 25

T “wmm m mw mn

I I !
6400 ' 6400 | 6400 T 6400
25600

1 BHEZEAS Y
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Table 1 Structural information

) W2/
B2 JZH/KN
(KN-mm™!)
4 1675.1 20. 8
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Table 2 Damper design parameters

=74 SR EvE: % ) FLR# RS, B skl B #RE AR 1/
2% FELJE % SE 1 AR K
mm mm mm (KN-mm~") kN
4 4 000 26. 67 4.0 6. 67 114.53 763.5
3 4 000 26. 67 4.0 6.67 158. 63 1057.5
2 4 000 26. 67 4.0 6.67 181.17 1207.8
1 6 000 40. 00 4.0 10. 00 140. 47 1404.7
K3 FEMRHERE SR
Table 3 Parameters of wall-type damper with slits
s/ WL WR/ o JRaEKEE/ JFRERIER WS, WERIE, TR,
=8k T EEHERL AR F
mm mm mm mm mm kN (KN-mm~") mm
4 3675 3200 12 1 1 640 271 1.2 7 620.9 114.9 6. 63
3 3625 3200 12 1 2 080 487 1.2 1 056. 4 160. 9 6.56
2 3575 3200 12 1 2 240 599 1.2 1206. 6 186.7 6.46
1 5775 3200 12 2 1 830 568 1.2 1 400.5 141.7 9.89
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Fig. 4 Damping device layout
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Table 4 Information of scaled model

- BRI, PIRRIE,  JRIRGIRE/
- KN (KNemm-')  mm
ALY 1895 141.7 13.38
45 R 210 43.5 4.84
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Fig. 5 Scheme of substructure hybrid test
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Fig.8 Displacement time histories of each level
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Fig. 11 Hysteretic curve of the damper with slits during hybrid testing
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