16 6 Vol 16 Na 6
2007 12 JOURNAL OF NATURAL D BASTERS Dec 2007

: 1004- 4574(2007) 06- 0199-05

( . 123000)

El

Centmo , MA - ,

: TU352 1 T A

Analysis of isoltion effect of steel frane with
shapem eanory alloy fiber-rubber bearing

LIU H atqng WANG Xue-qng YANG Fej CUIY ar-bn
(College of CivilEng neering and A rchitecture Liaoning T echnical University Fuxin 123000, China)

Abstract M otion equatons of traditbnal earthquake resistant stucture and shock isolation structure w ith d ifferent
isolatorswere presented based on shape memory alloy( MA) fber lan inated rubber bearng developed by the
authors Num erical smulatbon of a four-fbor steelHrame stmcturew ith different isolators was carried oul to analyze
he seign ic response of structure excited by H anshn and E1C entro waves Analysis shows that M A fiber-lam nated
rubber bearing wotks very well n shock isolatbn and the dynamic respons¢ such as displacemeni velocity and
acceleration of steetfrane stwcture supported on it can be reduced effectively The larger acceleration of seisn ic
wave, the more ramaikable of isolatbn effect that is to say, MA fber bm inated mbber bearng m akes iso lation
effect dranatically betterwhen stucture is excited by rare earhguake
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Mx + Cx+ Kix = —Mx, (1)
s X X% X ;M. C K, R
12
M(x+x,+x,)+Koxy, = 0 (2)
7M s X Xb Xg
s, Xb 3K2
Mx+ Cx+Kix=-M(x, + x,) (3)
13 SMA -
SMA - s
M(x+xh+xg)+(K2+K3)xh:0 (4)
7M , X X Xg
, Xp , K> , K3 MA
Mx+ Cx+Kix=-M(x,+ x) (5)
2
ANSYS (GB50011- 2001)
, 15M Pa 4 , , 600
mm MA -
21
4 " 3 6m, 36m 4=144m, 7 2m
7 2m 72m 6=43 2m, 72m 2=144m H400 300 16 24
mm, H400 200 10 14 mm, E=206 10 Pa =03 7 800
kg/m’ 200 mm, €30 ., E=30 10" Pa =02 2 700
kg/m3
ANSYS |, BEAM 188 s SHELL 63 3
COMBN 14 s MA - COM BIN40 ,
COMBN40+ COMBN 14 Ls-10]
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Table 1 Tine hisbry analysis of diffemt structures Tabk 2 Time hstory analys s of diffemt stuctures
excied by Hanshnwave excited by E1C ento w ave
/ / / / /
mm (mm s (mm s ?) mm (mm s') (mm §?)
25 117 317. 923 4 108 18 7 407 8 108 2 1237 4
24 472 300. 769 4 001. 99 72178 102 53 1206 3
12 437 121. 28 1276. 5 6485 70 948 568. 41
11 897 125. 47 1 BLS 5 404 2 65 719 4%4. 11
MA - 71705 71 941 626. 26 MA - 33265 35 58 335. 30
7160 3 71 550 709. 61 33026 37 549 544. 55
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Sesn © response tme histories of steel- frame constucton excited by H anshin w ave
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an an nstruction exci
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817 82 an /<, ElCentro 341 7 am /§
ElCentro , MA -
, MA -
, s 25 117 mm, 12. 437 mm,
SMA - 7 170 5 mm, s 50 o, MA -
71. S, " 317 92mm /s 121 28 mm /s MA -
71 941 mm /s s 6L Y%, MA - 77 %o,
4108 2mm /s, 1276 5mm /s, MA -
626 26mm/sz, s 68 Yo, MA - 84 &%

E1Centro , s 7 407 8 mm,

5 643 S5mm, MA - 3 326 5mm, s 23 &, MA -
55 1%; R 105 22 mm /s 70 948 mm /5

SMA - 35 586 mm/s s 32 6, SMA -

66. o , 1237 4 mm /s, 568 41 mm /s, SMA
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- 333 30 mm /s, , 54 %, MA -
72. Y%o
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