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|xU}=kt R= "CU= 33 w 32 |=ypmW T=U=Q@ C}akwt u}}aD x@ \w@ Qt G}=Dv
CQw=Ht QOpYitu}rw= =} 1|xQ=tWpYit xm OwW|t xOy=Wt =ypmWu}= QO xvt=O
"OwW|t p}mWD 6 xQo CQw=Ht QO swO |Q}tN pYit w OwW|t p}mWD 2 xQo

"T@] |xrRrR |v=tR |xJN} Q=D "28 pmW

134



Q=y@
O}t=

w|
iw�Q

u}O
Qi u=mt '=yp=Ft |t=tD QO "Ovm|t QU}t =Q ?}U; u=tR j}kO OQw;Q@ 'C=aq]= RmQtD

|xQo 2 |v=QwO MU=B lHwt p}O@D x@ \w@ Qt |xvt=O h}] |xU}=kt R= ?}U;
QO |}x@W I}y u}=Q@=v@ 'CU= O=} R xvt=O h}] Cw=iD uwJ w xOt; CUOx@ Qw=Ht
u=tR sy `]=k Qw] x@ Qo}O CQ=@ax@ "CU= xOt=}v OwHwx@ ?}U; u=mt u}}aD OQwt

"CU= xOW u}}aD ?}U; u=mt sy w

|Q}oxH}Dv "5
?=k l} |=yxQo |v=QwO |=yxir-wt x@ \w@ Qt |=yMU=B 'OW xOy=Wt xmQw]u=ty
xO=iDU= =@ xJQo "CU= ?}U; C=YDNt |xQ=@ QO |O}it C=aq]= |w=L |WtN
|rw 'OQw; CUOx@ |y@=Wt G}=Dv u=wD|t sy |}x} w=R ?=DW =} w u=QwO |=yMU=B R=
=yxQo |}x} w=R CaQU xm CU= u; Qov=Wv |WtN ?=k hrDNt |=ypOt p}rLD
\w@ Qt MU=B uDW=O =@ "OyO|tCUOx@ |QDy@ G}=Dv |}xQo |=yMU=B Qo}O x@C@Uv
p}rLD 'u; x@ pYDt |=yuwDU w =yQ}D |xty OQwt QO u=wD|t ?=k |xQo l} x@
lHwt |xDUUop}O@D R= u=wD|t?}U;C}akwt w u=tR u}}aD |=Q@ "O=O s=Hv=?}U;
s}@=}|t CUO |k}kO |=y?=wH x@ x} RHD K]U u}rw= =@ xv=DN@WwN "OQm xO=iDU=
x@ |R=}v xmv}= |va} "CU= xOWx�=Q= VwQ |xO=U w `} QU OQmrta |xOvyOu=Wv xm
VwQ |D=@U=Lt Q=@ V}=Ri= Ea=@ OwN xm s} Q=Ov x} RHD Kw]U x@ uO=Ojta w xt=O=
|w=L sy R=@ 'Ov};|t CUOx@ x} RHD QDq=@ Kw]U R= xm |v=tR |=y|QU xJQo "CU=
u}rw= w MU=B |}x} w=R CaQU |xir-wt xm s}O}UQ xH}Dv u}= x@ |rw &OvDUy C=aq]=
u}= |=}=Rt Qo}O R= "CU= ?=wH pwYL |=Q@ ?=NDv= u} QDy@ 'u; |x} RHD K]U
?}U; C=YDNt xm Q]=N u}= x@ 'CU= ?}U; ẁkw u=tR x@ |@=}DUO C}r@=k VwQ
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Abstract
In this study, in order to determine the time and loca-
tion of damage occurrence in moment-resisting frames,
a method, based on a general concept of signal pro-
cessing methods, is presented. Most previously pre-
sented methods aimed at �nding the time and loca-
tion of damage by considering occurrence changes in
structural responses using Fourier, short time Fourier
or wavelet transform methods. Vibration properties of
the system may be addressed as the vibration modal
frequencies or modal shapes of the structure. In the
proposed method, wavelet analysis of more complex re-
sponses of the structure, i.e. rotational, angular veloc-
ity or acceleration responses of the joints (nodes of the
frame), is employed to extract information about dam-
age. These functions contain more information, such
that wavelet analysis may be conducted based on only
the �rst level of signal decomposition. To determine the
location of damage, the concept of an amplitude spec-
trum is used, which is achieved from comparison of the
amplitude spectra of the rotational responses of the two

adjacent nodes. Since, by occurring damage, there is a
large di�erence between these amplitude spectra, there
is no doubt that the location of damage in this method
will be found. In this research, there is no need to know
the primary system properties, and this is the main ad-
vantage of the method. The other advantage is that
the time of damage is achievable, because its time and
location is directly computed from the measured earth-
quake responses; there is no need to conduct any (am-
bient or forced) vibration tests. Extensive analyses in-
dicate the accuracy and power of the proposed method
to successfully determine the time and location of dam-
age during di�erent loadings. According to the ability of
this method to detect speci�cations of damage at early
stages, it is recommended for the health monitoring of
important structures, whose performances are strongly
considered during and after strong ground motion earth-
quakes.

Key Words: damage detection, wavelet transform, signal
processing, moment frame.
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