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Today one of the most common systems for resisting lateral forces (wind 

and earthquake) is special concentrically braced frames (SCBF). Out of 

plane buckling in compression causes large inelastic flexural deformations 

in gusset plate. In order to supply the capacity of inelastic deformations in 

gusset plate, current design practice recommends a ñ2tò linear geometric 

offset to be used. Recent research has been done to improve the seismic 

behavior of connections for braced frames shown that the use of a clearance 

by elliptical pattern has better results than linear pattern clearance. 

In this paper using the finite element method, a one-story frame under cyclic 

loads and considering the nonlinear effects of material and geometric has 

been modeled and verified. The parameters that considered are effect of 

clearance (linear, elliptical and lack of clearance) at different angles and 

clearance in an elliptical pattern. The results of the samples, hysteresis 

curve, compressive and tensile resistance, as well as stress and strain 

showed that the clearance effect on tensile strength and compressive is 

between 2.86 to 13.5 percent for different angles of connected braces. 

Ductility in the case of lack of clearance between angles of 30 to 60 degrees 

reduced 30 to 60 percent relative to the elliptical clearance. 
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2 Uniform force method. 
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 $L  #ºþz½wĄù óĀÕ )¢Åv āºÉ Ă¤å¾ñ ¾Úý ½¹ ĀÒÝ óĀÕ ÔÅÿ ½¹ĂĊ{É ½ĀÚþù Ăz Ăz yöÍ ĂÞÖé ìĉ ¿v xwé Ăz óv¹ ¿v ÿ¾Ċý ówê¤ýv ć¿wÅ

 )ºĉ¹¾ñ ā¹wæ¤Åv ø¤ÆĊÅ ćđwz ½¹ ć¾Åv¾Å ¡½ĀÍć¿wÆõºù ćv¾z v wÒÝv ĈÖ· ¾Ċá ½w¤å½ ¹đĀå ¿ST37 wz  ĈÖ· ÿ¹ ½w¤å½āv¾úă ¢¸Å wz ĈñºýĀÉ

¢Åv āºÉ ā¹wæ¤Åv ĈÊý¾íÈþ£ Ĉþ´þù )($ ôîÉ ½¹ ¹đĀå Èý¾í,)¢Åv āºÉ ā¹v¹ Èĉwúý # 

ûwúõv ¿v Ă¤ÅĀ~ ćvS4R Ĉù ā¾ñ ¾ă ½¹ ć¹v¿j Ă«½¹ ÈÉ ÿ ûwúõv ¾ă ½¹ ā¾ñ ½wĄ¯ ćv½v¹ ĂíÈù ćv¾z ºÉwzĂýĀúý ćºþz ā¹wæ¤Åv wă

¢Åv āºÉ ôĊö´£ )ĂýĀúýĂýĀúý ć½v¼ñ½wz )ºÉ ÷w¬ýv Ĉ¤Êñ¾z ÿ ¢å½ ¡½ĀÍ Ăz ÿ ĈÅºþă ÿ ć¹wù ĈÖ· ¾Ċá ¡v¾§v ü¤å¾ñ ¾Úý ½¹ wz wăwă  Ăz

Ă·¾¯ ć½v¼ñ½wz ¡½ĀÍôúÞõv½Ā¤Å¹ ¢´£ ÿ ĈÖ· ¾Ċá ćv (ATC-24) 8,+¢Åv Ă¤å¾ñ ÷w¬ýv 7  ôîÉ$-($ ôîÉ ½¹ )#äõv-( xwé ćwÒÝv #x

 ā¹v¹ ûwÊý ìĊ£wúÉ ¡½ĀÍ Ăz Ĉ¬þÅ ½w{¤Ýv)¢Åv āºÉ ¾¤ùv½w~ ¢ĉwÝ½ ÷ºÝ ÿ ćĀÒĊz IĈÖ·$ ¹v¿j ĂöÍwå ćĀòõv ¾Ċ§m£ ôùwÉ ĈÅ½¾z ¹½Āù ćwă

 ôîÉ ćĀÒĊz ćĀòõv ½¹ ¹v¿j ĂöÍwå ÿ äö¤¸ù ćwĉvÿ¿ ½¹ #¹v¿j ĂöÍwåĈù)ºÉwz ôîÉ ½¹$ ćwă.$ ÿ #/ ā¹v¹ ûwÊý ÷ÿ¹ ÿ óÿv ĂýĀúý yĊ£¾£ Ăz #

 )¢Åv āºÉĀúý ½¹ ówÎ£v ç½ÿ Ĉ³v¾ÕĂý¢ĉwÝ½ ÷ºÝ ćwă  ¹v¿j ĂöÍwå)SPNC$ ĈÖ· ¹v¿j ĂöÍwå ÿ #(SP2tp ¿v ā¹wæ¤Åv wz Çÿ½  ćÿ¾Ċý Üĉ¿Ā£

$ ¢·vĀþîĉUFM#ĂýĀúý ½¹ ÿ IĂöÍwå ćwă ćĀÒĊz ¹v¿jûĀñ )SP8tp #$ āºÉ Äýđwz Çÿ½ Ăz Ĉ³v¾Õ ÃwÅv ¾zBDP(0 ¢Åv āºÉ ÷w¬ýv 8,,7 ¾ĉwÅ )

ĈñÂĉÿĂýĀúý ćwă$ óÿvº« ½¹ wă,$ w£ #/)¢Åv āºùj # 

 

 

 

                                                           
3 shell 
4 Deformable 
5 Balanced design procedure. 
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2 tp 6 tp 8 tp

12 tp

 

ôîÉ/ ĂýĀúý ìĊ£wúÉ ôîÉ 5 ćwă-óºù IyĊ£¾£ Ăz ÷ÿ¹ ĂýĀúý ćwă SP12tp, SP8tp, SP6tp, SP2tp 

óÿº«, ĈñÂĉÿ  5 ĂýĀúý ćwă,  Ăĉÿv¿ ½¹.+ Ă«½¹ 

 

óÿº«- ĈñÂĉÿ 5 ĂýĀúý ćwă,  Ăĉÿv¿ ½¹/0 Ă«½¹ 

 

 

 

 

 

óºù ówÎ£v ç½ÿ 
¾Ċ£ Ăz ówÎ£v óĀÕ 

 #mm $ 

ûĀ¤Å Ăz ówÎ£v óĀÕ 

#mm$ 

 ºþz½wĄù óĀÕ

#mm$ 
¹v¿j ĂöÍwå 

ówÎ£v ç½ÿ ¢ùw¸Ñ 

#mm$ 

SPNC ĈöĊÖ¤Æù 01+ -3+ 11,2 ( ,+ 

SP2tp ĈÕÿ¾¸ù 01+ -3+ 1+.1 2tp-ĈÖ· ,+ 

SP8tp ĈöĊÖ¤Æù 2/+ .3+ 1-,2 8tp-ćĀÒĊz ,+ 

óºù ówÎ£v ç½ÿ 
 óĀÕ¾Ċ£ Ăz ówÎ£v 

 #mm $ 

ûĀ¤Å Ăz ówÎ£v óĀÕ 

#mm$ 

 ºþz½wĄù óĀÕ

#mm$ 
¹v¿j ĂöÍwå 

  ówÎ£v ç½ÿ ¢ùw¸Ñ 

#mm$ 

SPNC ĈöĊÖ¤Æù ./+ ./+ /121 ( ,+ 

SP2tp ĈÕÿ¾¸ù ./+ ./+ /.2- 2tp-ĈÖ· ,+ 

SP8tp ĈöĊÖ¤Æù /1+ /1+ /..1 8tp-ćĀÒĊz ,+ 
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  óÿº«. ĈñÂĉÿ 5 ĂýĀúý ćwă,  ½¹ Ăĉÿv¿1+ Ă«½¹ 

 

 

ĂýĀúý ½¹ Ĉù Ă¤·v¹¾~ ¹v¿j ĂöÍwå ĈÅ½¾z Ăz Ăí ÷ÿ¹ Ü«¾ù ĂýĀúý ¹ĀÉ Ăĉÿv¿ wz ĂýĀúý ûwúă/0  ôîÉ ćĀÒĊz ¹v¿j ĂöÍwå ÿ Ă«½¹8tp 

ĈùºÉwz$ óÿvº« ½¹ )/ĈñÂĉÿ ¾ĉwÅ #)¢Åv āºÉ ā¹v¹ ûwÊý ÷ÿ¹ ĂýĀúý ćwă 

óÿº«/ ĈñÂĉÿ 5 ĂýĀúý ćwă- 

 ½ĀÚþù ĂzĂýĀúý ½w¤å½ ć¿wÅ ĂĊ{É û¹Āz ²Ċ´Í ¿v ûwþĊúÕvóºù ĂýĀúý Iwăºĉ¹¾ñ óºù ûv½wîúă ÿ Āĉ ÔÅĀ£ āºÉ ć¿wÅ ) ½v¹Āúý

ĂýĀúý Äĉ¿¾¤ÆĊă $ ôîÉ ½¹ Āĉ óºù ÿ Ĉ¬þÅ½w{¤Ýv óºù0 )¢Åv āºÉ ā¹v¹ ûwÊý #$ ôîÉ$ ¹v¹ ûwÊý ôÍw³ ªĉw¤ý0óºù Ăí #  ćv½v¹ āºÉ ÀĊõwýj

Êí ÿ ć½wÊå ½w¤å½ ½¹ Ĉúí ãĒ¤·vĈù ĈÊ)ºÉwz $ ôîÉ ½¹1(Ĉù āºăwÊù #x ÿ äõv ½¹ çwæ£v Èýwúí ĂĊ{É IĂ´æÍ ¿v ©½w· Èýwúí Ăí ¹ĀÉ

$ ôîÉ  Ăz Ă«Ā£ wz üĊþ°úă ÿ ¢Åv ā¹w¤åv çwæ£v øă ¹ÿº´ù ivÀ«v óºù ½¹ IāwòÊĉwù¿j1(Ĉù āºăwÊù #¹ ÿ © ĀÒÝ ĈÞÑĀù Èýwúí Ăí ¹¹¾ñ

ĉ ô´ù üĉv ½¹ )¢Åv ā¹w¤åv çwæ£v ĀÒÝ ÔÅÿ ½¹ ºþz½wĄù¢Åv āºÉ ¹w¬ĉv Èýwúí ¾§v ½¹ ĈÊú· ôÎæù ì) 

 

                                               #äõv                                 #x 

ôîÉ0 8 Āĉ óºù #x Ĉ¬þÅ ½w{¤Ýv óºù #äõv Äĉ¿¾¤ÆĊă ćwă½v¹Āúý 54)7 

 

 

 

óºù ówÎ£v ç½ÿ 
¾Ċ£ Ăz ówÎ£v óĀÕ 

 #mm $ 

ûĀ¤Å Ăz ówÎ£v óĀÕ 

#mm$ 

 ºþz½wĄù óĀÕ

#mm$ 
¹v¿j ĂöÍwå 

ç½ÿ ¢ùw¸Ñ ówÎ£v  

   #mm$ 

SPNC ĈöĊÖ¤Æù -3+ 01+ .0-. ( ,+ 

SP2tp ĈÕÿ¾¸ù -3+ 01+ -4/. 2tp-ĈÖ· ,+ 

SP8tp ĈöĊÖ¤Æù .3+ 2/+ .,-. 8tp-ćĀÒĊz ,+ 

óºù ówÎ£v ç½ÿ 
¾Ċ£ Ăz ówÎ£v óĀÕ 

 #mm $ 

ûĀ¤Å Ăz ówÎ£v óĀÕ 

#mm$ 

 ºþz½wĄù Ăĉÿv¿

#Ă«½¹$ 
¹v¿j ĂöÍwå 

  ówÎ£v ç½ÿ ¢ùw¸Ñ 

#mm$ 

SP2tp ĈöĊÖ¤Æù /1+ /1+ /0 2tp-ćĀÒĊz ,+ 

SP6tp ĈöĊÖ¤Æù /1+ /1+ /0 6tp-ćĀÒĊz ,+ 

SP8tp ĈöĊÖ¤Æù /1+ /1+ /0 8tp-ćĀÒĊz ,+ 

SP12tp ĈöĊÖ¤Æù /1+ /1+ /0 12tp-ćĀÒĊz ,+ 
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         #äõv                         #x 

 
              #©                      #¹ 

ôîÉ1 ĂýĀúý #© Iäõv 5 8 Āĉ ćwéj4óºù ĂýĀúý #¹Ix 7)āºÉ ć¿wÅ 

 ĈÅ½¾z ½ĀÚþù Ăz ÿ ¢ÆîÉ ¡wí¾³ówÎ£v ç½ÿ Ă·¾¯ ć½v¼ñ½wz ¢´£ ½¹ ćv¢Ċö~ ¢Åwñ  ÿ Āĉ Ăí ìĊ¤ÅĒ~ ó¹wÞù Èý¾í ÷ĀĄæù ¿v

Èýv½wîúă 847 Ĉù Ă{Åw´ù ¾ĉ¿ Ăõ¹wÞù ¿v ó¹wÞù ìĊ¤ÅĒ~ Èý¾í )ºÉ ā¹wæ¤Åv Iºý¹Āz ā¹¾í ā¹wæ¤Åv ¹Ā· èĊê´£ ½¹)¹ĀÉ 
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ρ
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ρ
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ς

σ
    

 ûj ½¹ Ăí‐ ̪‐ ̪‐ ̪ ̪ ̪ ĂæõĀù ÿ ìĊ¤ÅĒ~ Èý¾í ćwăz¾ vÅwÃ ý¤wĉª ĉĀ ÿ ăúîw½vû ùêºv½  zwÉº(Ñ¾ĉy ~ĀvÅĀû ùĈ 

 ā¹ÿº´ù ½¹ ûĀ¤Å Ăz ¢Ċö~ ¢Åwñ ówÎ£v ÇĀ« Ĉñ¹½Ā· ë¾£ ¿wáj ćv¾z ó¹wÞù Èý¾í+'+0/  w£+'+10  ¾Ċ£ ćv¾z ÿ+..*+  w£+00*+ Ĉù ºÉwz

84)7 

.( ĂýĀúý ôĊö´£ ÿ ªĉw¤ýwă 

 ¹½Āù ÿ āºÉ Ă¤·wÅ Ĉæö¤¸ù ćwĄõºù Ĉö{é ćwĄÊ¸z ½¹ āºÉ Ătv½v ¡w´ĊÑĀ£ ÃwÅv ¾zĂ¤å¾ñ ½v¾é ôĊö´£ ¾§v ¢´£ wĄõºù üĉv )ºýv

$ ôîÉ ½¹ )¢Åv āºÉ øĊÅ¾£ wĄýj Äĉ¿¾¤ÆĊă ćwă½v¹Āúý ÿ āºÉ ĈÅ½¾z Ĉ¤Êñ¾z ÿ ¢å½ ć½v¼ñ½wz2ćwĄÊþ£ ½Ā¤ýwí # ûvÿ ćÿ½ ¾z ÄÆĊù

 Ăĉÿv¿ ĂÅ ½¹ óÿv ĂýĀúý Ă¤åwĉ ôîÉ¾ĊĊâ£ ôîÉ/0 I.+  ÿ1+ )¢Åv ā¹v¹ ûwÊý Ă«½¹ 
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ôîÉ2 ûvÿ Èþ£ ½Ā¤ýwí 5ôîÉ¾ĊĊâ£ ôîÉ ćÿ½ ¾z ÄÆĊùóÿv ĂýĀúý Ă¤åwĉ 

$ ôîÉ ½¹3½v¹Āúý #Ĉù āºăwÊù Ă°ýwþ¯ )¢Åv āºÉ ā¹v¹ ûwÊý äö¤¸ù ćwĉvÿ¿ ½¹ óÿv ĂýĀúý Äĉ¿¾¤ÆĊă ćwă Ăúă ½¹ ¹¹¾ñ

Ĉù ¾áđ wă½v¹Āúý Ă¬Ċ¤ý ½¹ ÿ āºÉ Èýwúí ½w¯¹ ºþz½wĄù ć½wÊå È¸z ½¹ āºùj ¢Åºz ćwă½v¹Āúý)ºý¹¾ñ 
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ûwúă Ăĉÿv¿ ĂÅ ½¹$ ôîÉ ½¹ Ăí ½ĀÕ3Ĉù āºĉ¹ # ćĀ´ý Ăz ºý½vºý ¾òĉºîĉ wz Ĉývºþ¯ ¡ÿwæ£ ĂýĀúý ĂÅ Äĉ¿¾¤ÆĊă Ĉþ´þù Mw{ĉ¾ê£ ¹ĀÉ

 Ăĉÿv¿ ½¹ Ăí.+  Ă«½¹ ĂýĀúý I½wÊå ½¹SP8tp  ĂýĀúý Ăz ¢{ÆýSP2tp I2*-  ĂýĀúý ÿ ¾¤ÊĊz ¢ùÿwêù ºÍ½¹SPNC  ĂýĀúý Ăz ¢{ÆýSP2tp I31*- 

¾¤úí ¢ùÿwêù ºÍ½¹ ¹v¹ ûwÊý ¹Ā· ¿v Ăĉÿv¿ ½¹ )/0  Ă«½¹ĂýĀúý ćwăSP8tp ÿSPNC   ĂýĀúý Ăz ¢{ÆýSP2tp  ÈÊí ½¹ yĊ£¾£ Ăz-*,  ÿ3*+ 

 ½wÊå ½¹ ÿ ºÍ½¹/*1  ÿ0*3 ¢Åv ā¹v¹ ûwÊý ¹Ā· ¿v ¢ùÿwêù ¾¤ÊĊz ºÍ½¹ Ăĉÿv¿ ½¹ ÿ )1+  Ă«½¹ ¿v ¾¤úí ãĒ¤·v wz ÈÊí ½¹ ĂýĀúý ĂÅ-  Ĉõv

.  ĂýĀúý I½wÊå ½¹ wùv ºþ¤Év¹ øă ¾zv¾z Ĉ¤ùÿwêù ºÍ½¹SP8tp  ĂýĀúý Ăz ¢{ÆýSP2tp I3  ĂýĀúý ÿ ¾¤ÊĊz ¢ùÿwêù ºÍ½¹SPNC  ĂýĀúý Ăz ¢{Æý

SP2tp I0*,. ¹v¹ ûwÊý ¹Ā· ¿v ¾¤ÊĊz ¢ùÿwêù ºÍ½¹ )óºù ½¹ Ăí ¢Év¹ Ă«Ā£ ºĉwzĂýĀúý ć¿wÅÆîÉ ¿v wăã¾Í ÇĀ« ¢ ¢Åv āºĉ¹¾ñ ¾Úý )

óºù ½¹ ìĊ¤ÅĒ~ ó¹wÞù Èý¾í ½vºêù Ăz Ă«Ā£ wz wùvĂ¬Ċ¤ý Iäö¤¸ù ćwăĈù ć¾Ċñ ĂýĀúý Ăí ¹ĀÉSPNC ôîÉ ćv½v¹ ½¹ ÿ ā¹Ā{ý Ĉåwí ć¾ĉ¼~

ôîĊÅĈù ûĀ¤Å Ăz ¢Åwñ ówÎ£v ÇĀ« ĂĊ³wý ½¹ ¢ÆîÉ ½w¯¹ ĂĊõÿv ćwăôîÉ ½¹ ÛĀÑĀù üĉv )¹ĀÉ¾ñ ½v¾é ¦´z ¹½Āù ćºÞz ćwă¢Åv Ă¤å) 

$ ôîÉ ½¹4$ w£ #,, # ½vºêù ¾¨ívº³ ûĀ¤Å Ăz ôÎ¤ù ¢Ċö~ ¢Åwñ ćđwz ĂÉĀñ ½¹ ó¹wÞù Èý¾í ¾Ċ£ ÿ ½¹Ă·¾¯ć½v¼ñ½wz äö¤¸ù ćwă 

)¢Åv āºÉ ā¹v¹ ûwÊý 8 ûv½wîúă ÿ Āĉ ÔÅĀ£ āºÉ Ĉå¾Þù ìĊ¤ÅĒ~ Èý¾í ¹ÿº³ ¾òýwĉwúý ôîÉ üĉv ½¹ āºÉ ā¹v¹ Èĉwúý Ĉêåv Ô· ÿ¹4 ćv¾z 7

ºþ¤Æă ÇĀ« ¢ÆîÉ) 

  

#äõv #x 

ôîÉ4  Ăĉvÿ¿$ ¾Ċ£ Ăz ôÎ¤ù #x ûĀ¤Å Ăz ôÎ¤ù #äõv ¢Åwñ ç½ÿ ĂÉĀñ ½¹ ìĊ¤ÅĒ~ ó¹wÞù Èý¾í ½v¹Āúý 5.+ )#Ă«½¹ 

 

ôîÉ,+  Ăĉÿv¿$ ûĀ¤Å Ăz ôÎ¤ù ówÎ£v ç½ÿ ĂÉĀñ ½¹ ìĊ¤ÅĒ~ ó¹wÞù Èý¾í ½v¹Āúý 5/0 )#Ă«½¹ 
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