TP GO axio AFRA Jlw oY 0399 0 jlowis F 0598 (ol 90 jlu (qwikigo (i g 31 — (ods 9 g

Journal of Structural and

Construction Engineering
ol g o)l o 4yl
(g3 — oole)
i Sgmpale oo pibis
G5l g 6 jlaw awsige

wWww.jsce.ir

" l pryes ;‘)‘w ‘5| o)).‘ Q’SIQQ);MP ‘_gUb)LJJ' g_i,.;)wlb Lg")"") )-" ey
" s ol 19 Olgzr ) LS Gt

Ol b (b (g piad  Sirio oKLl oyl pas (coigo 0uSCiilS 0jl cwdigo (650 (s2eiils - )
Ol e b e b (g peiai cieio olKEils oy pas peodigo 0dSCLilS w3liwhT

US>

bl ol bocasd 48,5 5 oolito] 5,50 Lo o)l ] (5 )kes 0 a5 Cdl JleSpid J2S p0 iy () l3) 0 Bl oy 5T e
Shime b sloS i plp o cind ] so,5lae Cyogdme (iage )0 02y S ol j0 &5 wlio (slo Shg plos
bpllas Siyincd e jloolicn] Ze,/'fdéw)o 45 Wlows slpiiicy JSCio opl g alé sl Lo slo i, ool Y U8
sl S shb ASS abisl> clofl] b5l 18, b mllas flo ,0 Conl odd 4 s Jge g, K Glaie 4 bl LS
A Kt o g o P jlooliial b lie o] 40 45, ool jldiiiit gy et ()18, slodils 5 ol
AL i 0y ST o s igd 0 2SOl il ooy (Slo ST o 9Ky (o 5 (o i (A aliSl LI iz
Gl S o AL diols il g 428,57 )5 oolitwl 3,50 Sge,lo G o Cnd (g0l do 0 5 (sloojlo slogiil S sl
co Gl o8las b agy o )5 0 o0li] a0 (sloojlo (shoj ) slagiuly S (sl STho o ] o 05 o0 i (Shojlo slo
o Ol bl Gl gl 00,5 duglie fyaxe ooy (slo)STo o, 8las b Y (ondlS)5 sliimo S sl slos, ATl Sl
bt ooy o 3 Sloe o |y ()Tl diols il Joud LU g 0 Aiilyi o (ASE aliSl> cloflT (lo Sy 45 dieo
sl a0 (sloojl (shoj) slagialy S (lalizdo bl o 0 Wil co S yiund e i izeas diplad f,S

S 0 iy polio (b3 yf ST (Solio slo Thg 4 (Db 4 iy opg Jpoxo 0,2 (slopT o b S ]

S5l ot S s (3 0 ¢ A ABIL> ST o0 pabid (o052 55T 5 P GnlS lols

i bz o awlbl :llio adslw
10.22065/JSCE.2018.96994.1310 e o0l e ke S iy
doi: T70.22065/JSCE.2018.96994.1310
VRAAS1N | VRSNV | VALY | Arasn s | vvassa

& el Ay Sls>

vaseghi@nit.ac.ir

tJ oo O g5
1S g oS ey



https://dx.doi.org/10.22065/jsce.2018.96994.1310
https://dx.doi.org/10.22065/jsce.2018.96994.1310

Of 21 03l (qwigo (ol Jbeleolo

Evaluation of Effects of Hysteretic Damping of Shape Memory Alloys on Seismic
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ABSTRACT ARTICLE INFO
Tuned mass damper is a common tool in passive control, which is used in Received: 31/08/2017
many structures. However, with all the proper features, its most important Revised: 27/12/2017

functional limitation is the weakness against broad band excitation. Accepted: 27/01/2018

Various methods have been proposed to overcome this problem, among

which using hysteretic damping of materials with nonlinear behavior is

known effective. Among materials with nonlinear behavior, shape memory 'ﬁen)g\év?nrgsz.damper,
alloys have good features and large hysteresis loops. Hence, in this paper, Shape memory alloy,
using nonlinear stiffness and hysteretic damping of a shape memory alloy Hysteretic damping,
spring, linear stiffness and viscous damping of a common tuned mass Optimization,
damper are replaced. Then, the modified damper has been used to control Seismic performance.

responses of a single degree of freedom structure under harmonic
loadings and the effect of the loading amplitude on the control of the
structural responses was determined. Subsequently, the damper has been
used to control seismic responses of single degree of freedom structures to
compare its performance under broad band seismic loadings with the
performance of conventional tuned mass dampers. Results of the analyses
show that the characteristics of shape memory alloys can adequately
control the impact of the loading amplitude on the performance of
nonlinear mass dampers. Also, the presence of hysteretic damping can
significantly improve control of seismic responses of single degree
degrees of freedom structures compared to conventional tuned mass
dampers, provided that dynamic properties of the nonlinear mass damper
take their optimal values.
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Tuned Mass Damper, TMD

2Multiple Tuned Mass Damper, MTMD
3Active Tuned Mass Damper

4Semi Active Tuned Mass Damper
STransient Responses

¢ super elastic Shape Memory Alloys,SMA
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Record Year  Earthquake  Magnitude Station Geology Component PGA PGD(m)
Number
! 1971 San 65  Pasadena, CIT Athenaeum Alluvium 0.11 90 0037
Fernando
2 1979 '\”/‘gﬁgj' 6.9 Superstition Mountain Granite 0.2 135 0.2
3 1979 Imperial 6.9 El Centro, Pe_lr_achute Test Deep stiff soil 02 315 045
Valley Facility
4 1984 Morgan Hill 6.1 Gllroy #6, San Y_S|dro Silty clay over 029 90 0.023
Microwave Site sandstone
S 1989 LomaPrieta 7.1 South San Francisco, Rock 041 205  0.011
Sierra Point
6 1989  Loma Prieta 71 Gilroy, Gavilon College  Terrace deposit over 036 67 0.02
Phys. Sch. Bldg. sandstone
! 1989  Loma Prieta 7.1 Santa Cruz, University of Limestone 044 360  0.008
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