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AB@ :چكيده CDEFG HIDAJI KLGMN OPPQR SPJTR OUG VWXG YZ[\] ^_TI CDM] `Za]^AbI A] Vcde `fg_F `A[
EPhروش Ai j `A[CDEFG HIDAJI KLGMN M] kWlmI `A[MlI G^An MPopR Vq^M] D Vre MPs VtPIAaUf D VtPRAlqG uZaU GEF @ABVI ^_vwI `A[ZxA] .

VtPRAlqG EPh Ai j yDGZlI zD^ {G CDEF G HIDAJI KLGMN |}qATI `GM] \v yDG Hd~B ^fVaTaI D Vre MPs uZaU GEF`A[Push Over
VtPRAlqG(SPO)

Ti ��Zx �fA�lqG��AJ}� fGZQR `A[MlI G^An MPopR u_ `EvMI {G �DMe H}~ile�HqG \lFM� ^GMB \Qh ArI f^_I KLGMN OUG M] Vlmq �iMv KUMN D VWJo ^A] CGEPI . در ZiG �Zx \lxGf �A�i H]Ao A[MlI G^An MUAq �M�i f^_I MlI G^An ^f �GMPP�R yAd�G A] f^_I M[. @AB M�Uf �m] ^fA[A] ` I �AJ}� fGZQR\hEh{ f^_v^ {G �fA�lqG A] �kWlmVcUGEF G VtPIAaUf EPh Aij HTR DMla~hG D CAsAi ��}� `A[(IDA) VI �fGf ^GMB Zi_x .
VaTaI {G �fA�lqG A] EPi Hd~B OUG ^f`A[Push Over

VtPIAaUf(DPO)`GM] VxD^ ��XA� hEh{ f^_v^ HTR @AB VtPIAaUf HIDAJI \FANG |}qATIه\] �_]MI �UAli A] �XA� �UAli D �Zx \L G^G M�i f^_I `A[ �PWTRVI ^GMB \~UAJI f^_I VtPRAlqG `A[ZiMP�.  

  ��������� ���: EPh Aij ��reMPs ��PRAlqG �ZaU GEF EPh Aij �CDEFG HIDAJI �^_TI CDM] �Zx �Za]^AbI @AB �cUGEF G ��PIAaUf  

  �� ¡¢£¡
 @AB VQBGD `MqGMq ^AlF^`A[ فولادي)

VUA¤]A¥ ¦ HIDAJI VaTaIViAB_F |J}� CAtI MPP�R �]AJI ^f \UAn zM] §̈ ©I (�ZUG ^AlF^ yZI A] MPs |P�Ai \] fD^D {G �n �{Aq Cj ^f \v �IAv ªPlq n̈_lqgG yjVI �Pn «EPiAtI �PtcR Z� AR M�X KPx A] V�A¤R^G�DA�lI �fD^ HqG .منحني
WrI OUG M�iAP] ^AlF^ VQB GD `A[@AB \v Zal~[ K`A[ªPlq n̈ �¬�I OPhDG �PtcR yfAQI HIDAJI \] H}~i `fg_F

)
V�A¤R^G MPs |W�MI `GZl] G(

VI CAci f_e {G `MlcP] HIDAJI � - Za[f .`^_��Zx MR «Mi V�A¤R^G MPs |P�Ai ^f �{Aq ^AlF^ \v)KPx VI �[Av VaTaIZ]AU (
CAtI MPP�R |]M¤R OdN �{Aq D§Al}~i `A[ �^E]�lIDAJIVI �UGEF G `Z� AR �VUAbi |rJi \] CZPq^ AR EPi - Z]AU .

VlIDAJI |FANGرا ®l~Pq \v�{Aq `A[OPhDG �PtcR {G �n `G
                                                                 

±̄°نسخه اصلي   ²³ ±´ µ¶ ¾½¼«º ¹واصل ١٢/٣/١٣٨٢¸·² ²¿ ¾ À ÁÂ Ã¹Ä¾Å º²Æ در °̄± ²³٢٩/٤/١٣٨٣ÇÈÀ ÉÊËÈ± Ì°²Í½ Î°ÏÐ³ µ¿. »ÑÒ´ÏÓÔ½ À´ ´²Æ»Õ± ²ËÔ½ À´ ¹ÉÊÖÔ½ À´×ÈÊØÍ¸ Ã ×ØÕÉ²¼Ô½ À´ ¹Ù±Ȩ̂ ÇË¿»³ 

ir.ac.modares@f_danesh.   Ú»ÓÛ ¹تهران ÚÊÍ¸ÊÜ± À Ù²ØÜ± ²Ò ¹µ¶Ý¶¾ ×ÈÊØÍ¸¹  com.yahoo@mehdihajari   

  

  

VI \]M¤R VUAbi |rJi AR ªPlq n̈ �¬�I�Zaav“
CDEFG HIDAJI “

ZaIAi .KUMNمي OPPQR ^f ®bI ^AP~] �IG_� {G VtU CDEFG HIDAJI@AB ^AlF^VI A[ZxA] .[G{G `MP�_W¥ ^f CDEFG HIDAJI uZUZn HPd �{Aq KUMmR\hEh{ ÞMQI ^f \v VUA[\lFM� ^GMB ZUZx ^AP~] `A[ yAq �Zi GZx \leAax OPJJTI ßq_R �Pn A[ .آنZifMv �Z[AcI A[ �{Aq \v�AR_v `A[)
OPUAn @DAaR u^Df A] (�{Aq {G MldvZaW] `A[ VI KUMmR ^AàfZi_x .

VhA� ^fAlF^ KUMN \v�tx {G VxAi ^
)(پذيري  µR�{Aq ^f�{Aq \] H}~i �AR_v `A[Mldv ZaW] `A[ �{Aq D �f_]^Gf^_eM] `Mldv `MUwn �tx HPFMá {G �AR_v `A[ Zal~[ .�{Aq `G �{Mh HIDAJI f_¥D OUG A]�{Aq �âUD \] A[ �AR_v `A[ HqG �f_] ^A�li G Z� {G MlcP] .�ZUZn \] Mo G OUGCDEFG HIDAJI VI �fGf H}~iZi^Gf HhAef Cj ^f `fZQlI �IG_� \v �f_x .�gAJI Hb¥ G^ MlcP] \Qh ArI «DEh `fZQlI VdW�HIDAJI MlJPBf OPPQR �{Aq CDEFG�Zx ^DjfAU �MoãI �IG_� @A~l�G A] A[Zi G]۱[ . در اين ®l~Pq VFMQI {G �n \hAJI�{Aq `A[\hEh{ �`G\}qATI zD^ D A[
Dضرائب VqZa[ kWlmI `A[MlI G^An MPopR Vq^M] \] CDEFG HIDAJI@AB VtPIAaUf HIDAJI \FANG f^DjM] D KLGMN OUG M] `^Gw�^A]`A[ �{Mh �AvM� HTR ^_TI CDM] `Za]^AbI A] Vcde `fg_Fاي مي -
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�PWTR .پردازيم |PWvOUG ^f Vre MPs VtPIAaUf D VtPRAlqG `A[ \IAiM] ßq_R SPJTRDRAIN-2DX  [2]Zi G \lFM� «A¤i G.  

  

۲����	
 ���¡���
 ��� ���� � ����� �����
 � ���¡ @AB {G SPJTR OUG ^f@AB V}PvMR ®l~Pq A] `fg_F `ZQ] Df `A[ ] Vcdeه
HqG �Zx �fA�lqG ^_TI CDM] `Za]^AbI �D �̈ .@AB OUGA[ @AB �IAx A[ ٨ و ٢�٥ي منظمD \J}�٣

VI \iA[f\iA[f \v ZaxA] - HqG EvMI {G �^Ae Za]^AbI `G^Gf @AB M[ ßqD ` .`^_�MPR \v C_lq {G ^Df D Za]^AbI `Abli G Df OP] \J}� M[ ß]G^\lFM� ^GMB A[ HqG .@AB OUG ^fA] M]GM] D H]Ao �AJ}� �A�R^G �A[m ٢/٣y_� � \iA[f A] M] GM] A[m ٥A] M] GM] ß] G^ MPR y_� Dm ٣٥/٠ ( ٧٥/١ = le 

 (
HqG �Zx \lFM� M�i ^f .

H}~i MPopR Vq^M] `GM] �D �̈ \]le @AB ^f ß]G^ MPR y_�٥A] M] GM] fAQ] G MUAq ��� A] \J}�m٢/٠ (١ = 

le ( وm ٥/٢ ) ٥/٠ = le ( 
HqG �Zx @Amli G .ß]G^ `A[MPR

AB@موجود در |PWv A[ß] G_N S}�AISCZaW] ß] G^ `A[MPR �_i {G �f_] Vcde D
pp VMe /5.2>D C_lq \] MPR �gA¬RG \PWv DHqG �Zx ÞMF ^GfMP� �_i {G ß] G^ MPR \] Za]^AbI .

OUG �GZ�G �TI @AB A[�_i �Ae `D^ M] II^f fAU{ ^AP~] V}~i Mre A] \JraI ^f D qG �Zx \lFM� M�iH
 .S]ArI �XA� @AB �MlI G^An M[ MPP�R {G �n

LRFDضوابط 
|IAi OPLjAISC 97  [3]

HqG �Zx V�GM� .
OUGM] Aa]@AB D �Zx  ATh EPi V�GM� �UAli M] MlI G^An M[ MPP�R MPopR{G A[ @AB \lF^ ^At] !�AJI  AThVI VQBGD `A[ZaxA] .yDZ¥۱ @AB �A"� G �A¬mcI�I CAci G^ �Zx ��GM� �A[Z[f.  VcUGEFG VtPIAaUf `A[EPh Aij «A¤i G `GM](IDA){G SPJTR OUG ^f \hEh{ f^_v^ 

HqG �Zx �fA�lqG D Mla~h GD CAsAi ��}� `A[ .
HxA�i -

 A[ ی�{Mh OPI{ A[ي�_i #Ae ^f \hAJI OUG ^f �fA�lqG f^_III
H}o D Zi G �Zx�{Aq �GZ�G �TI $M� kP� \] \¥_R A]�`AblxA�a]Alx

IAi\مورد استف OPLj ^f �Zx \L G^G zD^ S]ArI �fA اصلاح٢٨٠٠  ZiG �Zx .�}� |hEh{ `_B CAtR CAI{ �ZI٢٥\aPcP] D \Pi Ao OPI{ @Alx(PGA) fDZ� \hEh{ OUGgمي٩٣/٠ ZxA] . محل وقوع �_i �Ae `D^ �{Mh OPI{ OUGII
Cj KhAs f_UMn D٧٦٩/٠\PiAo HqG .`_B CAtR CAI{ �ZI `G^Gf CAsAi |hEh{٠/٥D �f_] \Pi AoKPRMR \] \hEh{ OUG KhAs f_UMn D OPI{ @Alx \aPcP]g و ٧٢/٠ 

٧٦٤/٠
VI \PiAoZaxA] .`_B CAtR CAI{ �ZI DMla~h G |hEh{١/١٢ HqG \PiAo .@Alx \aPcP] `G^Gf �{Mh OPI{ OUGg٣٢/٠KhAs f_UMn D

٥٥٥/٠
VI \PiAo ZxA].  

  

  

۳��%&	' �() ��� � �*	+ ��
 � ����	� �,-
(Static Push Over Analysis (SPO))`A[DMPi SPJTR OUG ^f �{Aq CDEFG HIDAJI KUMN OPPQR `GM]|IAi OPLj `^Gw�^A] `_�h G S]ArI V}iA¥ V�GMايران به �٢٨٠٠ Zi G �Zx yAd�G �{Aq \] VWJo `A[^A] �GMd[ .

HeG_atU ^_� \] �.q �Zx �fGf �UGEFG V}iA¥ `DMPi ^GZJIzM] MUfAJI \W�MI M[ ^f DVI H}o ViAB_F |J}� CAtI MPP�R D \UAnZi_x .A¤ij AR ^A] �UGEFG OUG
ادامه مي

ªU AU D �Zx ^GZUAnAi VtPRAlqG  ATh {G �{Aq \v Z]AUZUAdi {DA¤R f_e {A¤I ^GZJI {G /Ae VWtx MPP�R MlI G^An . در{Aq C{D \] �Zx yAIMi |UAn zM] MUfAJI ®PqMR �^_X�
)/( W

b
VC =«A] V}~i CAtI MPP�R �]AJI ^f)/( Htop∆�

SPO�{Aq منحني 0qAn 
VI �XAمنحني. شود� SPO0qAn  يك �tx ^f Y^AQlI u{Aq١

HqG �Zx �fGf CAci. 

 

 1234567�89: �;�< => ?<�@ ABCB:[5] 

  

y وs, wعلائم 
tx ^f �Zx �fGf CAci VaTaI ^f ١لKPRMR \]VUAbi D ªPlq n̈ �¬�I OPhDG �PtcR �V�GM� MP�i �AJi M�iAP]

. [ZaxAمي
CAtI MPP�R M©vGZ� HUfDZTI {G VUAbi |rJi kUMQR ^f`G \J}� OP] V}~i٢ßq_R \v ZX^f273 FEMA [4]Drq ^f @AB `GM] VxAnDMF {G `MP�_W¥ fMtWd� A[ي
CDM] �Zx `Za]^AbI qG ��Zx EU_¤R ^_TIVI �fA�lگردد.  |r] G^ S]ArI CDEF G HIDAJI KUMN)١ (
VUAbi HIDAJI H}~i A] M] GM]VI kUMQR ªPlq n̈ �¬�I OPhDG �PtcR yfAQI HIDAJI \] -

  E[5]گردد
)۱(  

sC
yC

=Ω  F_F \r] G^ ^f
yC و sCi �Zx yAIMi \UAn zM] KPRMR \]D VUAb D ªPlq n̈ �¬�I OPhDG �PtcR MP�iΩCDEFG HIDAJI KUMN

. [ZxAمي
OPhDG �PtcR {G �n �{Aq \v VlIDAJI \FANG M] �D �̈VI \]M¤R VUAbi \rJi AR ªPlq n̈ �¬�IEPi VlIDAJI \FANG �ZavCAci f_e {G ®PW~R OPhDG {DM] AR V�GM� `A[^A] Drq \] H}~i

Z[f .{A¤I يم �aR KUMN �HIDAJI \FANG OUG `MP� �{GZi G `GM]Y VI kUMQR MU{ �tx   Eگردد[\
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  ����45��� ���� � ��3ها:����� �� ��� � �� ��� �>�9�fGZQR�AJ}�  
ℓ/ е   

�AJ}� �^Adx PR ستون A[ 
\iA[f �A[MPR A[ ی �^Aa! 

Za] fA] A[ 
ß]G^ �A[MPR  

)�iAPI \iA[f( "
J}�  IPB140 2IPE200 2[100 IPE220 OPLAn\دو  ۰/$#  \J}� \q IPB220 2IPE200 2[120 IPE270 "%

/۰ gA] \J}� Df IPB140 2IPE200 2[100 IPE220 OPLAn \J}� \q IPB220 2IPE220 2[120 IPE300 #$/۰ gA] \J}� Df IPB140 2IPE200 2[100 IPE240 OPLAn \J}� \q IPB220 2IPE220 2[120 IPE360 

۵  

۵۰/۰ gA] \J}� Df IPB140 2IPE200 2[100 IPE300 OPLAn \J}� \q IPB300 2IPE220 2[140 IPE360 ۸ #$/۰ ßqD \J}� \q IPB200 2IPE220 2[120 IPE330 

  

  

)
"
(  

wC
sC=Υ  F_F |r] G^ ^f

sC و wC )(
R

ABI
wC =\UAn zM] KPRMR \] V�GM� Drq D ªPlq n̈ �¬�I OPhDG �PtcR yfAQI �Zx yAIMi

ZaxA] .  HIDAJIمي KUMN M] kWlmI `A[MlI G^An Mo G Vq^M] `GM] Hd~B OUG ^f@AB CDEFG A[�M�i f^_I `A[MlI G^An ^f �GMPP�R yAd�G OdN �@AB HTRVaTaI {G �fA�lqG A] D \lFM� ^GMB VcUGEF G VtPRAlqG EPh Ai j A[ ي

Push OverKLGMN ��XA�Ω و Yß]GD^ S]ArI٢ و ١
OPPQR

�ZifM مي.  

  &' �(��)*� +��8, �-�  

 @AB `A[مورد@AB �Hd~B OUG ^f \Qh ArI `A[٨ و ٢�٥A] �\J}�
m/e , m �� ��  ==l  وm/h �ZaxA] .�XA  مي=�� �UAli yDZ¥ ^f"�tx D٢�Zx \L G^G Zi G.  �tx {G \tiAaàملاحظه مي٢  f_UMn D �AJ}� fGZQR �UGEFG A] �f_x KUMN ��{AqHIDAJI 

CDEF GVI �[AvZ]AU .ßq_R \v MI G OUG HW�f VWJo `A[^A] Cf_] ®vA� �HqG �Zx \¤Pli EPi OPJJTI MUAq ر �@AB V�GM A[VI \}RMI �AR_v `ZxA].  

  

ب
(./ �7 ��, �0� �- �12*3�le(  @AB {G Hd~B OUG ^f٥A] \J}�m ٢/٣ = h�fA�lqG�Zx و براي Mo G Vq^M]le�\i A[f y_�A] M] GM] D H]Ao A[ m٥D �Zx \lxGf �A�i ß] G^ MPR y_�(e)A] M] GM] m١�m و ٧٥/١  m٥/٢

HqG �Zx @Amli G . VI ZaW] D Vcde �_i {G \r] G^ MPR HhA� \q M[ ^f ZxA] .{G �n

CDEFG HIDAJI KLGMN �UAli �ß]G^ MPR y_� ^f F_F �GMPP�R yAd�GyDZ¥ ^f#�tx D٣�Zx \L G^G Zi G.  �tx {G \tiAaàملاحظه مي٣ �UGEFG A] CDEFG HIDAJI KLGMN �f_x H}~i leVI �UGEF G �ß] G^ MPR y_� DZa]AU .MPR y_� �UGEF G @AB ^f ß]G^ A[ªUfEi VaQI \] ^_TI CDM] `Za]^AbI A] Vcde `@AB OUG ^AlF^ CZx A[@AB \] A[VI VFM� {G D HqG Vcde `®Pi Gf @AB CDEFG HIDAJI KLGMN \v A[@AB \] H}~i Vcde ` A[ ي �P] `Za]^AbIب تر ميZxA .A] CDEFG HIDAJI KLGMN �UGEFG OUGM] Aa]VI G^ ß] G^ MPR y_� �UGEFG @AB ^AlF^ CZx ªUfEi \] CG_R A[ به fGf H}~i Vcde @AB.  

  

ج
(A�)- 7�/ 4�5�: �- ��GMo G∆.P

HIDAJI KLGMN M] �Zal~[ VWJo ^A] MUfAJI {G MoplI \v @AB CDEFG A[VI M¦Pop¦¦R گذارنZ¦¦[6] .�M¦o G OUG Vq^M¦¦] `GM¦¦] ¦] A¦B A[ ٨ و ٢�٥يA¦¦] \¦¦J}�H}~i ٣٥/٠= leM[ ^f D @Amli G A] M] GM] VWJo ^A] f^_I٥/١ و ٠/١ و ٥/٠{G �XA� VWJo ^A] M] GM] HqG �Zx �fGf ^GMB VQB GD `^Gw�^A] .  KLGMN M] VWJo ^A] CGEPI MPP�R {G �XA� �UAliM[ CDEF G HIDAJI yDZ¥ ^f �@AB۴�tx D٤�Zx \L G^G Zi G .�tx {G \tiAaàملاحظه ٤ 

Av]��شودمي VWJo ^A] ^GZJI �UGEF G A] CDEFG HIDAJI KLGMN
Za]AU .@AB مي f^_I ^f KWrI OUG A[\v HqG MRf_bcI MR �AR_v ` VI G^ MIG OUG HW�OUG ^AlF^ M] VWJo `A[^A] Cf_] ®vA� \] CG_R AB@ A[fGf H}~i .  
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    ����۲5��� ?<�@ ABCB: 1�*(������۲ها:����������l/e�	
���l/h(
Ω Υ  Cy  Cs  Cw  

  پريوداصلي

(sec)  
\J}� fGZQR  �%#/۱  

�#/۱  #��/۰  
"%#/۰  ۱۱۷/۰  ۵۷/۰  

"
  �# /۱  

$�"/۱  
"��/۰  ۱۵۴/۰  ۰۹۹/۰  ۹۰ /۰  ۵  �#�/۱  ۷۰۵/۱  
"��
/۰  

�##/۰  ۰۷۸/۰  
"#/۱  ۸  

  
  ����۳5ABCB: �����:?<�@����2*3� �/ �)*�ها

&�9�: �l/e1mmh 523 == l,/(
Ω  Y  Cy  Cs  Cw  e (m)  l/e  

۷
%"

/۱  ۸۹۹/۱  #"%/۰  ۱۸۸/۰  ۰۹۹/۰  ۰۰/۱  
"%
/۰  �#/۱  

$�"/۱  
"��/۰  ۱۵۴/۰  ۰۹۹/۰  ۷۵/۱  #$/۰  �#"/۱  ۴۷۵/۱  
"�"
/۰  ۱۴۶/۰  ۰۹۹/۰  ۵۰/

"
  ۵۰/۰  

  
  

 (e/l = 0.35 , h/l = 0.64)

1.5
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1.7

1.8
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Number of story
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to

r 
,

  

(5 Story Frame , L = 5.0 m)

1.5

1.6

1.7

1.8

1.9

2

0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55
e / l

O
ve

rs
tr

en
g

th
 f

ac
to

r 
,

  123
۲54�5� � 2:��): �� ��� �/ ��)*� +��8, �- �123

۳52*3� �- �le4�5� � 2:��): �� ��� �/
  ����
5/ 4�5�: �- �4�5� � 2:��): �� ��� �/ A�)- 7�

 Ω  Y   Cy  Cs  Cw   

H}~iVWJo ^A]
 به موجود

VQBGD ^A]  
�AJ}� fGZQR  ��#/۱  

�"�
/۱  #��/۰  

"�#/۰  ۱۱۷/۰  ۵/۰    �%#/۱  
�#/۱  #��/۰  
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HIDAJI VaTaI KPx H}~i A] M] GM] _"� M[ Vlmq �iMv K|P�Ai KPx \] V�A¤R^G MPs |P�Ai \] fD^D {G �n _"� VUA¤]A¥ ¦VI _"� Vre Df yZI ^f VreZxA] .
HJPJ� ^f G^ KUMN OUG 

�M©vGZمي A] \v GMà H~iGf VWTI CDEF G HIDAJI V�_i \] CG_Rf ®PJl~I |r] G^ _"� M[ y_}B �]AB HIDAJIارد .
HIDAJI KUMNA"�G ªR ªR Vlmq �iMv KUMN {G MoplI �@AB `MqGMq CDEF G

ZxA] .@ABمي �MNA� SPJTR ^f MoG OUG Vq^M] `GM]`A[٨ و ٢�٥ H}~i A] \J}�٣٥/٠ =leD �Zx @Amli G VQBGD VWJo ^A] Drq DA] M] GM] A"�G |PWv Vlmq �iMv KLGMN �@AB M[ f^_I ^f٥ و ٠�٣ �Zx \lFM� M�i ^f ZX^f ZiG .
HIDAJI KUGMN M] f^_I M[ MPopR �UAli @AB CDEFG A[yDZ¥ ^f۵�tx D٥Zi G �Zx \L G^G .\�� Ï \tiAaà 

AB@ مي |PWv CDEFG HIDAJI KLGMN ffM� A[�iMv KUMN �UGEF G A] VI �UGEFG Vlmq Za]AU .  

  

���() ��� � �*	¡ ��) � ����	� �,-(IDA) yZI ^AlF^ A[VI OPa�d[ G^ `G �{Aq kWlmI ``EPhAi j zD^ {G CG_R \v f^Dj HqZ] “
VcUGEFG VtPIAaUf EPh Ai j “f^Gf «Ai . در اين روشe MPs ViAI{ \�mU^AR EPh Ai j Zaà {G `G \�_d¤I \v EPh Ai j�HqG Vr �Zx A] �{Mh OPI{ ªU HTR �{Aq VWPWTR yZI A[ ي مختلف قرار M�i f^_I 0qAn MUfAJI M©vGZ� D \lFM� )

CAtI MPP�R SPJTR OUG ^f �v �A�R^G \] «A] (
VI H}o EPh Ai j |W�MI M[ ^fشود .  SUM� {G �{Mh OPI{ �Zx �UGEFG@MN`fZ�)MhAtqG (^f �fAq @Alx MUfAJI VIAdRh{ HxA�iKLGMN {G �fA�lqG A] D M�i f^_I |hEVI \IGfG VUA¥ AR D \lFM� «A¤i G �APJI 

ViGMT] HPdv ªU \v Z]AU ZqM] Vh_}B �]AB MPs ^GZJI \] .
VaTaI \] ��AJPJTR {G `G �^An ^f�]AJI ^f �APJI KLGMN VaTaI {G �^A}� \v zD^ OUG {G �XA��tx MPP�R)A¤aU G ^fHgSa //  Pushمنحني “[�ZxA  مي)−∆

OverAU VtPIAaUf(DPO) “
HqG �Zx F �̈ G8, 9] [7, .@Amli G HW� VaTaI `GM] «Ai OUG �PWTR VcUGEFG HP[AI �^_vwI `A[ `A[ HqG �Zx Mv� zD^ OUG ^f VtPIAaUf .�gA� \] �_]MI kU^AQR`A[EPh Ai j f^_I ^f �Zx Mv� f^G_I \]AcI §AaP� VUAbi D ®PW~R
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VI VreMPs ZxA][2] .kWlmI MUfAJISaMUfAJI {G �^A}�kWlmI �APJI KLGMN A] �PWTR ^f @Alx yDG f_I V�P�VI M�i f^_I |hEh{ HxA�a]Alx�Zx yAIMi �Jo @Alx \] \v ZaxA] Zi G.  @AB Hd~B OUG ^f A[ ٨ و ٢�٥يA] \J}�٣٥/٠=le�%٣ = α و \hEh{ HTR VQBGD VWJo ^A] EPh Ai j f^_I DMla~h G D CAsAi ��}� `A[VI �fGf ^GMB VcUGEF G VtPIAaUfZi_x .
VaTaI ®PqMR `GM] A[ ي

DPOEPh Ai j OUG {G �XA� A[^f @Alx yDG f_I V�P� MUfAJI {G � �PWTR A[0U^AR `MPP�R �]AJI ^f kWlmI �APJI KLGMN A] ViAI{ \à A] V}~i CAtIHqG �Zx �fA�lqG « .
VI KPRMR OUZ] توان منحني

Push Over
VtPRAlqG(SPO)

VaTaI OUG A] �GMd[ EPi G^ A[�UAdi
MUfAJI. داد ^Av OUG `GM]

W
b

V�PWTR ^f G^ A[�VcUGEF G VtPRAlqG ` A] yfAQI
g
Sa�VaTaI ®LAB ^_TI CAd[ VaQU A[ يDPOر نظر  د

�UMP® مي .\v VaTaI OPaà |i_diمنحني A[ي Push Over VI �UAdi §AI �_R G^ VtPIAaUf D VtPRAlqG @AB `GM] �Z[f٥^f \J}� �tx٦
HqG �Zx �fGf CAci.  ^f \lFM� «A¤i G fZQlI `A[EPh Ai j OP] ^fIDA

HPd[G ELA� EPh Ai j Df
. [ZaxA مي

GMi j \v VhDG“
VUAbi EPh Aij“ مي  �®PIAi\] \v HqG `EPh Aij M©vGZ�drift`G \J}� V}~i٢\v EPh Aij OPIDf D ffM� M¤aI ZX^f

“®PW~R EPh Ai j “
CAI{ ªU ^f AbaR Cj HTR \v HqG `EPh Ai j �f^Gf «AiffM� �PtcR ªPlq n̈ �¬�I �{Aq {G \rJi ªU ^f D . در اينVaTaI D VcUGEFG VtPIAaUf `A[EPh Aij {G �fA�lqG A] SPJTR A[ ي

DPO
VtPIAaUf HIDAJI \FANG f^DjM] `GM] zD^ \q �XA� @AB A[ªU �UAli Vq^M] {G �n §AlUAbi \v �Zx \L G^G \Qh ArI f^_I `VI fAbacPn ^_�aI OUG `GM] zD^گردد.  HTR @AB ªU VtPIAaUf HIDAJI \FANG kUMQR `GM] yDG zD^ ^fVaTaI ®LAB ^_TI {G §AdPJl~I �\hEh{ ªU MPopR A[ يDPOاست �fA�

. شود مي
|r]G^ S]ArI zD^ OUG ^f VtPIAaUf HIDAJI \FANG KUMN

  .گردد  تعريف مي٣

)#(  
ygSa
ugSa

Dyn )/(
)/(

, =Ω
�

  F_F \r] G^ ^f
�,DynΩzD^ \] VtPIAaUf HIDAJI \FANG KUMN

yDG( اول  f_I ^f @Alx V�P� MUfAJI {G �fA�lqG A] ( وugSa   و)/(

ygSa )/(@Alx K~� M] yDG f_I @Alx V�P� MUfAJI KPRMR \]VI ®PW~R D VUAbi `A[EPh Ai j ^f �JoZaxA].  @AB VtPIAaUf HIDAJI \FANG KL GMN OP�iAPI A[ ٨ و ٢�٥ي\J}� KPRMR \] zD^ OUG ١٣/٣ZiZx و ٧٨/٧�٦٥/٦[\ \¤Pli .\tiAaà
ملاحظه مي

G A] KLGMN OUG ffM��[Av �AJ}� fGZQR �UGEF
FANG\ مي `GM] G^ VJraI MPs D gA] Hqf ^AP~] MUfAJI VhD Za]AUVI \L G^G HIDAJIZa[f .

VI G^ MI G OUG HW�MUfAJI {G �fA�lqG \] CG_RfGf H}~i V�A¤R^G MPs ^AlF^ u{_� ^f DMPi `A¥ \] @Alx V�P� .

MPi D @Alx OP] |r] G^ V�A¤R^G MPs ^AlF^ ^f \v GMà و ديگر به f_] Z[G_mi Vre �^_X.  HIDAJI \FANG KUMN kUMQR «Df zD^ ^f �tcI OUG !F^ `GM]�®PW~R D VUAbi `A[EPh Ai j ^f @Alx V�P� MUfAJI `A¥ \] VtPIAaUf�fA�lqG A[EPh Aij OPd[ ^f VtPIAaUf \UAn zM] MUfAJI M©vGZ� {G
^zD. گرددمي \] VtPIAaUf HIDAJI \FANG KUMN OUGM] Aa] دوم |r]G^ S]ArI)گردد تعريف مي) ٤.  

)۴(  
yDynb

V

uDynb
V

Dyn )
,

(

)
,

(

2, =Ω  F_F |r] G^ ^f
2,DynΩ«Df zD^ \] VtPIAaUf HIDAJI \FANG KUMN

)
VtPIAaUf \UAn zM] MUfAJI M©vGZ� {G �fA�lqG ( وuDYNbV )(  و ,

yDYNbV )( KPRMRAJI به, M©vGZ�^f VtPIAaUf \UAn zM] MUf VI ®PW~R D VUAbi `A[EPh Ai j ZaxA].  @AB VtPIAaUf HIDAJI \FANG KLGMN OP�iAPI A[ ٨ و ٢�٥ي\J}� KPRMR \] zD^ OUG ZaxA] .\tiAaà مي٣٠٥/٢ و ٩٩٤/١�٢٢٩/٢[\
ملاحظه مي

Vh_}B �]AB §Al}~i `fZ� MUfAJI `G^Gf KLGMN OUG ffM�^_I ufDZTI ^f D �f_]AI G �Zi^Gf ^GMB CDEFG HIDAJI KLGMN ^A�li G fVI �UGEF G �AJ}� fGZQR �UGEF G A]�UAli D ^A�li G Y ëM] \v Za]AU VI �AJPJTR MUAq {G �XA�ZxA] .
�BAalI ZiD^ OUG)KLGMN �UGEF GfGZQR A] «Df zD^ {G �XA� OP�iAPI VtPIAaUf HIDAJI \FANG@AB �AJ}� (j kUMQR ^f HPQrB «Z� \]�fGf H}~i ®PW~R EPh Ai

�tx. شودمي \] AbaR ®PW~R \rJi kUMQR ^f \v GMà 
OPhDG `MP� VI �^AxG ªPlq n̈ �¬�Iشود .`A[EPh Ai j ^f �¬�I OUG \tij yA� VI VtPIAaUf{A] VhD ZUj ZUZn MlcP] AU D fM�aI CAI{ ªU ^f Zi G_RZxA] �{Aq {G \rJi ªU ^f D �¬�I ªU AbaR ®[ .  

FANG\v\تعريف ضريب در روش سوم  VWUgf \] VtPIAaUf HIDAJI�®PW~R VtPIAaUf |UAn zM] {G �fA�lqG `A¥ \] �ZUfM� $MrI gA] ^fVI \hEh{ �_i {G �Jl~I \v VtPRAlqG ®PW~R |UAn zM] {GZxA] VI �fA�lqGVtPIAaUf `A[EPh Ai j {G VUAbi HIDAJI AbaR D ffM�VI �GMmlqGشود .KUMN KPRMR OUZ]\] VtPIAaUf HIDAJI \FANG |r] G^ S]ArI «_q zD^)گرددتعريف مي) ٥. 

)۵(  
ystbV
uDynbV

Dyn ),(

),(

3, =Ω
  F_F |r] G^ ^f

3,DynΩ zD^ \] VtPIAaUf HIDAJI \FANG KUMN
(سوم 

VtPRAlqG ®PW~R D VtPIAaUf VUAbi |UAn zM] {G �fA�lqG ( و

ystb
V ),(|UAn zM]MPs VtPRAlqG `A[EPh Aij {G �XA� ®PW~R Vre
SPOA] M] GM] DWCs ميZaxA])W

HqG @AB �v C{D .( `A[MlI G^An sC و uDynbV )( , ß]GD^ ^f KPRMR تعريف ) ٤(و ) ١([\ ZiZx.  OUG {G �XA� VtPIAaUf HIDAJI \FANG KLGMN �UAliyDZ¥ ^f zD^
۶`A[EPh Aij {G �XA� CDEF G HIDAJI KLGMN A] �GMd[ D \L G^G�tx ^f Vre MPs VtPRAlqG٧�Zx �fGf �UAdi Zi G.  
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�,��3�ها/ A2�,�9< � � A>��� A2�:�B> + >�@ �( OP�iAPI  

3,DynΩ  
3,DynΩ  uDynbV )( ,  

(Ton)  

\hEh{  
ySt,b )V(  

(Ton)  

T1 
(Sec)  

fGZQR\J}�  

۹۸۶/۱  
%"�/#�  �}�  

۹۸۷/۱  
%#�/#�  

CAsAi  
%"
/
"

  

۰۹۸/
"

  السنترو  "#/۷۷۰  

�"/۱۵  ۵۷/۰  
"

  ��"/۱  ��"/۵۶  �}�  ��#/
"

  
�#�/۶۴  
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%�"
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۶۵/
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"

  
�#%/۸۵  �}�  
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Naghan Rec.

Elcentro Rec.

Mean Values

Static Overstrength

  123�5A2�,�9< � 4�5� � 2:��): � �0< 
�7 �/ A2�:�B>+ 2:��): ���� � �� ���
  CAaàyDZ¥ ^f �Zx \L G^G �UAli {G \v۶�tx Dملاحظه مي٧ �ffM� FANG KL GMN§Al}~i HJ]ArI `G^Gf «_q zD^ \] VtPIAaUf HIDAJI \fGZQR �UGEFG A] D �f_] VtPRAlqG CDEFG HIDAJI �UAli A] V]_eVI �[Av EPi �{Aq f_UMn D �AJ}�Za]AU .^f ZUfM� \�� Ï \tiAaà`A[EPh Ai j {G «_q zD^ \] VtPIAaUf HIDAJI \FANG KUMN kUMQRW~R HIDAJI OPPQR `GM] VtPRAlqGZx �fA�lqG ®P .�]AB MI G OUG |rJi \v GMà HqG \P¥_R ^f D �f_] H]Ao �{Aq ªU `MqGMq ®PW~REPh Aij {G ®PW~R yfAQI CAtI MPP�R EPi `MUwn �tx {APi kUMQRVtPRAlqGPush Over

VI �GMmlqGگردد .
VeM] OUG {G \lxw� VaTaI ®PqMR ^f OPJJTI`A[DPO و SPODf Vre \P�Ai �

منحني ر
VI S}raI ®[ M] G Zi{Aq[6, 7].  

OPhDG �PtcR yfAQI \v Vre |P�Ai `Abli G \v HqAaQI CGZ] OUGVtPIAaUf D VtPRAlqG `A[EPh Ai j OP] �HqG �{Aq ^f ªPlq n̈ �¬�I\rJi VcUGEFGاي مشترك مي
VI D ZxA]VtPRAlqG `A[EPh Ai j {G CG_R fMv �fA�lqG ^_�aI OUG `GM] .

rI KhArI \] \¥_R A]\�� Ï �Zx $M
مي

HTR VtPIAaUf HIDAJI \FANG KUMN kUMQR «_q zD^ \v ffM�\hEh{ ªU MPopR�VI VJraI VxD^ZxA] .
OPd[ {G �fA�lqG OUGM]Aa]

(روش 
|r]G^ S]ArI٥ ( 

VI fAbacPn ^_�aI OUG `GM] گردد.  
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!&���) ��, VI G^ MU{ VWv �UAli f_di �GMmlqG MNA� SPJTR {G CG_RE  

AB@ضرايب  • CDEF G HIDAJI A[A] Vcde `fg_F `�[Av �{Aq f_UMn D �AJ}� fGZQR �UGEF G A] ^_TI CDM] `Za]^AbI
Za]AU .@AB مي �_i OUG M�Uf �^A}� \] AU A[�G^Gf Mld! �AJ}� A] Zal~[ MlcP] CDEF G HIDAJI.�[Av HW��UGEFG A] CDEF G HIDAJI �A�R^G)

F G HIDAJI �UGEFG M�Uf �^A}� \] AU�A�R^G �[A! A] CDE ( در @AB �_i OUG A[ را مي
V�GM� ^f VWJo `A[^A] Cf_] ®vA� ^f CG_R @AB A[H~iGf \}RMI �AR_v ` .  

ضرائب  •
HIDAJI@AB CDEF G A[MPR y_� �UGEF G A] ^_vwI `

(رابط 
H}~ile ( 

VI �UGEFGZa] AU .
VI G^ MI G OUG HW� توان به AlF^ CZx ªUfEi@AB ^ A[@AB \] ^_TI CDM] ` A[A] Vcde ` fGf H}~i ß]G^ MPR y_� �UGEFG .  

• 
VWJo ^A] ^GZJI �UGEFGA] �cde @AB �U ^f`Za] ^AbI CDEFG HIDAJI KLGMN �[Av \] §g_dQI ^_TI CDM]آن M¤aI @AB Zx Z[G_e .

OUG ^f �q^M] f^_I \J}� Df @AB �GM] yA©I ^_� \]o ^A] �UGEF G A] �SPJTRKUGMN {G �fA�lqG A] �WJ۵./�۰/۱ ۵/۱ و ^GZJIΩ برابر 
 و ۱/#��

AB@۷۱۱/۱ و ۱/#%� �GM] D HqG۵\J}�
 و ۷۸۸/۱برابر 

�#GZJI^۶۵۵/۱ و ۱/ �[A! M�iAP] \! HqGΩ در HqG �WJo ^A] �UGEFG Mo G .
Cf_] ®! A� HW� \] \J}� Df @AB ^f@AB ^AlF^ M] �WJo �A[^A] A[�[A! OUG ��AR_! ��[A! �aQU CDEF G HIDAJIΩ

HqG MRf_bcI �WJo ^A] �UGEF G Mo G ^f.  

• @AB CDEFG HIDAJI KLGMN A[CDM] `Za]^AbI A] Vcde `V�_i \] f_e \v �A"� G Vlmq �iMv H}~i �UGEFG A] ^_TIVWTI HIDAJI \FANG M�iAUAdiميZxA]�VI �UGEF GZ]AU.  

• qATI ^f @Alx V�P� MUfAJI {G �fA�lqG �^_X ^f به VtPIAaUf HIDAJI \FANG KUMN)روش اول(MPs D gA] Hqf �UAli � VI �XA� KLGMN OUG `GM] VJraI{G �fA�lqG Cj HW� \v f_xV�A¤R^G MPs D Vre MPs ^AlF^ �{_� ^f DMPi `A¥ \] @Alx MUfAJI
  . [ZxAمي

• zD^ {G �XA� OP�iAPI VtPIAaUf HIDAJI \FANG KL GMN
[M( دوم  {G �fA�lqG A]ش A[®PW~R D VUAbi VtPIAaUf \UAn ` (§Al}~i VI ^GMB CDEF G HIDAJI KLGMN {G Vh_}B �]AB �fDZTI ^fVhD ZiMP� @AB �AJ}� fGZQR �UGEFG A] KL GMN OUG A[VI �UGEF GHW� \v Za]AU Zx �fGf H}~i ®PW~R EPh Ai j kUMQR \] MIG OUG .  

�VtPIAaUfروش سومدر  • HIDAJI \FANG KUMNA]H}~i VtPRAlqG ®PW~R \UAn zM] \] VUAbi VtPIAaUf \UAn zM] M©vGZ� HqG �Zx kUMQR. اين تعريف�`GM] G^ Vh_}B �]AB �UAli\}qATI
 ضرائب

VtPIAaUf HIDAJI \FANG KUMNzD^ {G �fA�lqG A]IDAارائه  

�IZ[f .�I CAci MNA� SPJTR {G �XA� �UAli@AB �GM] Z[f A[ ی \hEh{ D \Qh ArI f^_I A[�Zx �fA�lqG � 
OP�iAPI MUfAJI اين ضرائب VI �[Av �AJ}� fGZQR �UGEF G A]Za] AU.��PIAaUf HIDAJI \FANG @AB A[zD^ A] \! IDA

�I \}qATI\¬mcI \] Zi_x A[^AlF^ � @AB ��PIAaUf A[D VUGMPI D A[f_I ��x D �QP}� �iA!MF ZaiAI\¬mcI OPa�d[ A[\hEh{ � A[A!MF �G_lTI ZaiAI�A[f_UMn D �i D KhAsPGA 
HqG \l~] GD EPi .�di Gwh\! HxGf ^A�li G CG_RMUfAJI

AB@ضرائب ��PIAaUf HIDAJI \FANG A[\hEh{ HTRkWlmI �A[ §Adl� ��PRAlqG HIDAJI \FANG ZaiAd[�AJ}� fGZQR �UGEF G A] Z]AU �[AvHqG �_N_I OUG ZUãI EPi MNA� SPJTR �UAli D. 

  

 �� �¡
�Vq_I محم]١[ �V}�AX `f_»M] CDEF G HIDAJI D @DAaR CAI{ Mo G �{Mh {APi @AB V¦�A¤R^GMPs `G A[DW~I Ol] Vcde ` «`Mlvf \hAq^ �^ZI HP]MR �A�ci Gf ��{Aq�١٣٧٧.  
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