
�14
02

u=DU
@=D�

'h}
QWu

=Qta
|U

Ovyt
�|W

ywSB
�'1

3�3
"X

Y
'2|

xQ=t
W'

39
|xQ

wO

O
ri

gi
na

lA
rt

ic
leQ=OHwt |Qw@vRxvq |=yQo =Q}t Q=DiQ |OOa |xar=]t

�Q=}O=DU=� � u=Qy] Qyt |RRat =[Q}ra
�OWQ= |U=vWQ� |wHWv=O� |QiaH O=OQyt
h} QW |DavY x=oWv=O 'u=Qta |UOvyt |xOmWv=O

x�=Q= Q=OHwt |Qw@vRxvq Qo =Q}t s=v x@ |t}rUD |=yQo =Q}t R= |O}OH ẁv 'Q[=L Q=DWwv QO
ut[ u; |=QH= w CN=U QO |oO=U x@ u=wD|t |O=yvW}B Qo =Q}t |=}=Rt R= "CU= xOW

pmWDt |Qw@vRxvq Qo =Q}t |x}=B pmW "OQm xQ=W= |@v=H |Q=PoQ=@ CLD Q=O}=B Q=DiQ |x�=Q=
pYDt Qo}Om} x@ VwH R= xO=iDU= =@ xm 'CU= xkvRwP pmW x@ xOW |Q=msN jQw wO R=
|r}rLD |x]@=Q =OD@= 'Q[=L VywSB QO "Ovvm|t O=H}= =Q |Qw@vRxvq |xUOvy w OvwW|t
|Q=PoQ=@ p=ta= =@ |OOa |R=Ux}@W QO TBU "CU= xOt; CUO x@ Qo =Q}t |x}rw= |DNU
x@ "CU= xOW |UQQ@ |]NQ}e w |]N |=yx}L=v QO Qo =Q}t Q=DiQ '|}xNQJ w CN=wvm}
xOR=wO |wQ Q@ |QDt=Q=B |xar=]t 'Qo =Q}t Q=DiQ QO |UOvy |=yxYNWt Q}F-=D OQw;Q@ Qw_vt
'|]NQ}e |=yp}rLD G}=Dv T=U= Q@ 'u}vJty "CU= xOW x�=Q= Q_=vDt G}=Dv w s=Hv= xvwtv

|rta KQ] QO xO=iDU= CyH Qo =Q}t Q=DiQ |]NxU pOt w pO=at |}=Q}t 'QF-wt |DNU
"CU= xOW x�=Q= =yxR=U

a.moazezi@sharif.edu
m.jafary@sharif.edu

Q=DiQ '|]NQ}e p}rLD '|Qw@vRxvq |xUOvy '|t}rUD |Rri Qo =Q}t %|O}rm u=oS=w
"OwOLt <=RH= VwQ '|}xNQJ

xtOkt "1
SPD Qo =Q}t Q=DiQ '|ki= w s�=k |=yxOvvmCNU |xv}y@ |Q}oQ=m x@ =@ [5]'�2006�
?PH Q}}eD 'u; =@ xm &Ov=xOQm |iQat =Q 10 SSPD Qo =Q}t w xO}WN@ Ow@y@ =Q
QO Ctw=kt Ci= w 11|oOWl} Q=@ R= |}xv=Wv I}y u}vJty w xOW QDW}@ |SQv=
12 PD Qo =Q}t [6]'�2010� |Qk=@ w |mrt "CU= xOWv xOy=Wt SSPD Qo =Q}t
w |mrt 'PD |m}v=mt |=yxYNWt R= |NQ@ Ow@y@ |=Q@ 'xt=O= QO "OvO=O x�=Q= =Q
wO R= u; CN=U QO xm 'OvOQm |iQat =Q 13 DPD Qo =Q}t [7]'�2013� |@ wHLt
"CU= xOW xO=iDU= 'Ov=xOW VwH Qo}Om} x@ |YNWt \=kv QO xm '|Oqwi |xrwr
uwQO |xrwr wO R= xm 'Ov=xO=O x�=Q= =Q 14 PIP Qo =Q}t [8]'�2017� u=Q=mty w |e=QJ
pta |L]UwO pmW x@ Ov=wD|t u; xUOvy x@ xHwD =@ xm &CU= xOW p}mWD sy
Qo = w CW=O Oy=wN pmWQ}}eD |vwQ}@ |xrwr \ki 'lJwm |=yxRQru}tR QO "Ovm
w |DNU 'OwQ@ QD=Qi CU= xOW xDiQo Q_v QO |L=Q] QO xm |OL R= =yu=mtQ}}eD
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xm 'CW=O Q_v QO QDt|r}t 200 =@ Q@=Q@ u=wD|t =Q QDt|r}t 30 hOy |}=Hx@=H

"CU= xOw@ 1 pwOH |=yxvwtv ?=NDv= |=ylqt R= |m} ẁ[wt u}=

9



j@=]t "OQm Oy=wN Q}}eD R}v Qo =Q}t `=iDQ= 'x} w=R Q}}eD =@ xH}Dv QO 'CU= xOW
"CU= xDW=O x}rw= |DNU QO |yHwD p@=k Q}F-=D 'x} w=R Vy=m 'hr= � 17 pmW
|QwLt |DNU 'CU= xOW QDtm ji= =@ ?Qwt <=[a= |x} w=R xJ Qy =Q} R
&�xvwoOv@ Q=yt OQmrta� Ov=xDW=O =Q pm |DNU R= |QDW}@ syU 'QwmPt <=[a=
|DNU 'CU= xOw@ QDl}ORv s�=k x@ ?Qwt <=[a= |x} w=R xJ Qy xm |r=L QO
xOw@ Q=PoQF= ?Qwt |=yw[a |WtN |DNU \ki w xOW pta OQ=w QDtm |QwLt

"CU=
|}xNQJ Q=DiQ "CU= xDi=} V}=Ri= Qo =Q}t sw=kt |wQ}v 'x} w=R Vy=m =@ u}vJty
xHQO 45 x} w=R =@ xvwtv 'Qo}O |wU R= "CU= xDi=} Ow@y@ 'x} w=R Vy=m =@ R}v Qo =Q}t
|] R= TB =t= 'CU= xDW=O |@U=vt Q=DiQ QDt|r}t 22 |xvt=O =@ xNQJ |=yDv= =D

"x}w=R Q}F-=D "17 pmW

"`=iDQ= Q}F-=D "15 pmW

"pt=m |oDN}Uo R= V}B 10 |xvwtv Qo =Q}t PEEQ XN=W "16 pmW

10

Q=mt
yw

u=Qy
]Qy

t|
RRat

=[Q
}ra/

"""|
Qw@vR

xvq
|=y

Qo=Q}
tQ=

DiQ
|O

Oa
|xa

r=]t



2|
xQ=t

W'
39

|xQ
wO'

�14
02

u=DU
@=D�

h}
QW

u=Qt
a|

UOv
yt "Q=OHwt |Qw@vRxvq Qo =Q}t w u}W}B |t}rUD |=yQo =Q}t R= |NQ@ |m}v=mt |=yxYNWt |xU}=kt "2 pwOH

[2]HSF [3]HHSD [15]BSD [14]TADAS [8]DPD CHD Qo =Q}t |xYNWt
"u"s 1/2 1/3 46 4 1/6 (kg) uRw
203 140 80 304 110�114 250 (mm) `=iDQ=
38/3 1"u"s 37/6 67/5 9/75 18/71 (kN/mm) u=UWm |DNU
"u"s 29/5 37 246 45 44 (%) |}=Q}t
13 8 28 29 30 12 (-) 3 pmWQ}}eD C}iQ_
800 215 400 "u"s 800 800 (mm) |atHD |}=Hx@=H
"u"s 5/55 25 "u"s 18/75 15/3 (kJ) xOW ?PH |SQv=

13/5 4/6 19 "u"s 4/69 9/56 (kJ/kg) uRw x@ pO=aDt |xOW ?PH |SQv=
48 50 162 576 57/5 57 (kN) sw=kt |wQ}v |xv}W}@
"u"s 41/7 124 12/5 14/4 36/6 (kN/kg) uRw x@ pO=aDt sw=kt |wQ}v |xv}W}@

Q=O}=B w uQ=kDt Q=O}=B w uQ=kDt Q=O}=B w uQ=kDt Q=O}=B w uQ=kDt Q=O}=B w uQ=kDt Q=O}=B w uQ=kDt |}xNQJ Q=DiQ
"Qo =Q}t `=iDQ= x@ ptLD p@=k u=mtQ}}eD |xv}W}@ C@Uv "3 [7]"u=Q=mty w |mrt Q=DWwv R= xDiQoQ@ "2 "CU}v OwHwt "1

"CN=wvm} |Q=PoQ=@CLD CHD Qo =Q}t uRw x@ xOW pO=aDt sw=kt |wQ}v "18 pmW

|=Q@ =Q} R &OwW|tv x}YwD R}v xHQO 45 R= QDtm |}x} w=R |Q}oQ=m x@ "CU= xOQm O=H}=
Qt= u}= xm 'OwWC}=aQ |}xv}tm `=iDQ=CU= sRq Qo =Q}t pt=m |oDN}Uo R= |Q}owrH
"OW Oy=wN =yv; QOVv=tm p=tDL= w ?Qwt <=[a= pw] |xR=Ov= R=V}@V}=Ri=Ea=@
'`=iDQ= w x} w=R 'ZQa |=yxYNWt |=Q@ OwW|t x}YwD 'xOW QmP OQ=wt Q@=v@
Qo =Q}t pwrU O=OaD w jta 'Ct=N[ Q}}eD =@ w OwW xDiQo Q_v QO |}xv}tm Q=Okt
'Q}N= pt=a xU u}@ R= "Ci=} CUO |L=Q] R=}v OQwt |m}v=mt C=YNWt x@
�ji= QO� pwrU O=OaD w jta QO Q}}eD w xDW=O =Q Q}F-=D u} QDW}@ 'Ct=N[ |xYNWt

"Ov=xOw@ Q=PoQF= Qo =Q}t Q=DiQ QO |]N CQwY x@
QO 6 |xQ=tW |xvwtv� Q=OHwt |Qw@vRxvq Qo =Q}t u}@ |}xU}=kt '2 pwOH QO
Qw] u=ty "CU= xDiQo CQwY xOW xDN=vW |t}rUD |=yQo =Q}t R= |NQ@ w �1 pwOH
'|SQv= ?PH C}r@=k 'Q=OHwt |Qw@vRxvq Qo =Q}t 'OwW|t xOy=Wt 2 pwOH QO xm
p@=kt QO =yxR=U R= Ov=wD|t |@ wN x@ w xDW=O |@U=vt |}=Q}t w |} wQ}v Ctw=kt

"Ovm C_i=Lt |@v=H |=yQ=@

u}= "CU= xOW |oDN}Uo Q=JO QDt|r}t 30 |Q=PoQ=@ |xvt=O R= xNQJ u}rw=
`=iDQ= V}=Ri= =@ w xOw@ Qo =Q}t QU wO |@Uv R} Qo uOw@ O=} R p}rO x@ |oDN}Uo
Q=DiQ CUv=wD|t '|}xNQJ |Q=PoQ=@ |=yDv= =D R}v xHQO 45 |x} w=R =@ xvwtv 'Qo =Q}t

"OW=@ xDW=O |@ wr]t
=D Q}N= QDt=Q=B 'QwmPt Qo =Q}t xU \UwD xOW ?PH |SQv= |xU}=kt CyH
'? � 17 pmW T=U= Q@ "CU= xDiQo Q=Qk Q_vOt QDt|r}t 400 |atHD |}=Hx@=H
62 w 112 ?}DQD x@ xOW ?PH |SQv= '45 x@ 60 R= w 60 x@ 75 R= x} w=R Vy=m =@
QDy@ xHQO 45 |x} w=R =@ Qo =Q}t Q=DiQ 'G}=Dv Q@ j@]vt "CU= xDW=O V}=Ri= OYQO
pO=at RwmU} w |}=Q}t 'G � 17 pmW j@=]t "CU= xOW |@=} RQ= =yxvwtv Qo}O R=
Qo =Q}t QF-wt |DNU 'x} w=R Vy=m =@ w xOw@ OYQO 45 |r= 25 |xR=@ QO =yxvwtv

"CU= xDi=} V}=Ri=

G}=Dv |xU}=kt w |UQQ@ "6
"CU= xOW xDN=OQB |O=yvW}B Qo =Q}t |xv}y@ |xUOvy |UQQ@ x@ 'Q[=L VN@ QO
pO=aDt sw=kt |wQ}v x@ '5 VN@ QO xOW x�=Q= G}=Dv Q@ O=vDU= Q@ xwqa 'Q=m u}= |=Q@
w T=U= u}= Q@ "CU= xOW xHwD R}v CN=wvm} |Q=PoQ=@ CLD =yxvwtv uRw x@ xOW
"CU= xDW=Ov uRw x@ xOW pO=aDt MU=B QO |Q}F-=D 'jta Q}}eD '18 pmW =@ j@=]t
|Q=PoQ=@ MU=B QO =Q Q}F-=D u} QDW}@ Ct=N[ w ZQa 'x} w=R '`=iDQ= 'Qo}O |wU R=

"Ov=xDW=O CN=wvm}
Q=Oktl} u=wD|t Qo =Q}t |x} w=R w '`=iDQ= 'ZQa |=Q@ 'xOW x�=Q= G}=Dv x@ xHwD =@
=Pr 'CU= xDi=} Ow@y@ Qo =Q}t Q=DiQ xDUw}B pmW x@ 'ZQa Vy=m =@ "Ow@ QwYDt xv}y@
p�=Ut Qo}O w|Q=msNpY=wi|xv}tmu}t-=D|=Q@\ki xv}tmZQal} OwW|t x}YwD
|}=Q=mV}=Ri=Ea=@ R}v Qo =Q}t `=iDQ=Vy=m "OwW xDiQo Q_v QO Qo =Q}tCN=U w|}=QH=
`=iDQ= |xR=Ov= R=V}@Vy=m w xOw@XNWt|}xR=@ x@ OwOLt OQwtu}= =t= 'CU= xOW
"�|Q}PBpmWVy=m �CU= xOW|}xNQJ |Q=PoQ=@ u=}=B QO pt=m|oDN}Uo x@ QHvt
=Q |QD?wr]t Q=DiQ 'xHQO 45 |x} w=R R= xO=iDU= w xOw@ ?}DQD u}ty x@ R}v x} w=R Q}F-=D

11



"Q=OHwt |Qw@vRxvq |=yQo =Q}t |xvwtv |m}v=mt |=yxYNWt "3 pwOH

xOW QmP |=ysN '|U} QD=t p}rLD QO xm 'CU= |Oqwi |=yjQw |Q=msN p}rO
|vLvt |=y|DNU K3 w K2 'K1 |=yQDt=Q=B '19 pmW j@=]t "Ov=xOWv ^=Lr
Qo =Q}t sw=kt |wQ}v |xv}W}@ w s}rUD |wQ}v ?}DQD x@ Pu w Py u}vJty w |]NxU

"OvDUy

|Q}oxH}Dv "8
|Qw@vRxvq Qo =Q}t u=wva =@ |t}rUD |=yQo =Q}t R= |O}OH ẁv 'Q[=L VywSB QO
CN=U 'sm |x}rw= CN=U |xv} Ry |=Q=O |Qw@vRxvq Qo =Q}t "CU= xOW x�=Q= Q=OHwt
QO "CU= |Q=PoQ=@ ptLD R= TB xO=U Z} waD C}r@=k R}v w u=U; |Q}oQ=m x@ w
x@ |U} QD=t p}rLD T=U= Q@ Qo =Q}t |x}rw= |DNU |x]@=Q 'Q[=L VywSB |]
l} Qy Q}F-=D 'OwOLt <=RH= pOt |wQ Q@ |QDt=Q=B C=ar=]t |] "CU= xOt; CUO
?}DQD u}O@ w |UQQ@ Q=OHwt |Qw@vRxvq Qo =Q}t Q=DiQ QO |UOvy |=yxYNWt R=
|Q=PoQ=@ |=yQ=Owtv R= xO=iDU= =@ u}vJty "CU= xOW |iQat Qo =Q}t xv}y@ |xUOvy
"CU=xOW x�=Q= Qo =Q}t |]NxU |Q=DiQ pOt w QF-wt |DNU 'pO=at |}=Q}t '|}xNQJ

%CU= Q} R KQW x@ xOt; CUO x@ G}=Dv sy=
=yv; QO |@Uv R} Qo C@Uv C}OwOLt xm |}=yxvwtv QO '|}xNQJ |Q=PoQ=@ |] "1
"OW xOy=Wt |oOWl} Q=@ R= |QF= uwO@ w uQ=kDt 'Q=O}=B |Q=DiQ 'Ow@ xOW xOQw;Q@
Qo =Q}t |DNU u=wD|t x} w=R w `=iDQ= 'ZQaVy=m =} jta wCt=N[V}=Ri= =@ "2
"CN=U j@]vt |L=Q] R=}v OQwt Q=Okt =@ w O=O V}=Ri= =Q Q=OHwt |Qw@vRxvq

OwW|t x}YwD xH}Dv QO 'CU= xDW=O Ow@y@ Qo =Q}t Q=DiQ xDUw}B 'ZQaVy=m =@ "3
p�=Ut Qo}O w |Q=msN pY=wi |xv}tm u}t-=D |=Q@ \ki xv}tm ZQa l} R=

"OwW xO=iDU= |}=QH=
QO Qo =Q}t pwrU O=OaD w jta 'Ct=N[ V}=Ri= =} w `=iDQ= w x} w=R Vy=m =@ "4

"CU= xDi=} Ow@y@ Qo =Q}t |xOW ?PH |SQv= w |}xNQJ Q=DiQ 'ji= |=DU=Q
=Pr "CU= xOW |Q}PBpmW Vy=m x@ QHvt Qo =Q}t ZQa w x} w=R '`=iDQ= Vy=m "5

"OvwW s}_vD KQ] R=}v OQwt |@UvR} Qo u=R}t =@ ?U=vDt O}=@

"x}=B |xvwtv |]NxU pOt w uwDrmU= Q=Owtv "19 pmW

Qo =Q}t Q=DiQ |]NxU pOt "7
|]N xU |vLvt Q}_v 'Qo =Q}t MU=B |=yQDt=Q=B R= |NQ@ uOQw; CUO x@ |=Q@
"OQm xO=iDU= 28uwDrmU= |vLvt R= u=wD|t 's}rUD |}=Hx@=H w wQ}v 'Qo =Q}t Q=DiQ
uwDrmU= |vLvt 'Q[=L VywSB R= pY=L |=yQ=Owtv T=U= Q@ w =DU=Q u}= QO
|vLvt uOQw; CUO x@ |=Q@ TBU "CU= xOW s}UQD |}xNQJ Q=Owtv T=U= Q@
pta [22]'FEMA 356 |O=yvW}B VwQ Q@ j@]vt 'uwDrmU= Q=Owtv R= |]NxU
CL=Ut xm OwW ?=NDv= |wLv x@ O}=@ \w]N ?}W Qw_vt u}O@ "CU= xOW
x@ "OW=@ u=Um} sy =@ u; u}}=B w q=@ CtUk QO |]NxU w uwDrmU= Q=Owtv u=}t
xOy=Wt 19 pmW QO x}=B |xvwtv |]NxU |vLvt w uwDrmU= Q=Owtv 'p=Ft u=wva
s=tD |=Q@ QwmPt |=y|vLvt R= xOt; CUO x@ |=yQDt=Q=B |OOa Q}O=kt "OwW|t
|x}rw= |DNU hQat Kel;t 'u; QO xm &"CU= xOW xYqN 3 pwOH QO =yxvwtv
|OOa p�}rLD R= xO�t; CUO x�@ |x}rw= |DNU Kel;n w 2 |x]@=Q j@] Qo =Q}t
|@U=vt CkO 'xOW x�=Q= |r}rLD |x]�@=Q 'xOt; CUO x@ G}=Dv x@ xHwD =@ "OvDUy
x@ '|DNU u}tND QO OwHwt |=]N R= |WN@ CU= QmP u=}=W "CU= xDW=O

12

Q=mt
yw

u=Qy
]Qy

t|
RRat

=[Q
}ra/

"""|
Qw@vR

xvq
|=y

Qo=Q}
tQ=

DiQ
|O

Oa
|xa

r=]t



2|
xQ=t

W'
39

|xQ
wO'

�14
02

u=DU
@=D�

h}
QW

u=Qt
a|

UOv
yt

=yCWwv=B
1. Kelly
2. Bergman
3. Added Damping And Sti�ness (ADAS)
4. Tsai
5. Triangular Added Damping And Sti�ness (TADAS)
6. Nakashima
7. Low Yield Steel
8. Shear Panel Damper (SPD)
9. Chen
10. Sti�ened Shear Panel Damper (SSPD)
11. Pinching
12. Pipe Damper (PD)
13. Dual Pipe Damper (DPD)
14. Pipe In Pipe (PIP)
15. Block Slit Damp (BSD)
16. Shear-Bending Combined (SBC)
17. Shear Panel (SP)
18. Honeycomb Damper (HD)
19. Honeycomb Structural Fuse (HSF)
20. Drift Ratio
21. Hexagonal Honeycomb Steel Damper (HHSD)
22. Corrugated Honeycomb Damper (CHD)
23. Degree of Freedom (DOF)
24. Tie
25. Hard Contact
26. Ductile Damage
27. Stress Triaxiality
28. Skeleton Curve
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