
 

¹đĀå ÿ ā¿wÅ ĈÊăÿÂ~ ÿ ĈúöÝ Ăĉ¾Êý *.4 

     ówÅ~wÀýøă¹ ā½wúÉ Lć  ÿ ¢ÆĊz÷ÿ¹  LÀĊĉw~  ÿù¿ ûw¤Æ41 

  

 

ā¿¾õ Ĉzwĉ¿½v xwé ćv ºþz½wĄù wz ć¹đĀå ćwă ºÑ ćwă  Èýwúí

 ²õwÎù wz Ă¤Æă ÿ ć¹đĀå Ă¤Æă ćv½v¹ 

ĂÚåw³ ÁwĊõj ĈöîÉ ½v¹ 
±w¤å  Ĉö¬£, IĈöÝ  ½wÊåv ôñ-% 

,(  ĈÅºþĄù IºÉ½v ĈÅwþÉ½wí ćĀ¬Êýv¹ûwþúÅ IûwþúÅ ĈùĒÅv ¹v¿j āwòÊýv¹ Iûv¾úÝ 
-( ûv¾ĉv IûwþúÅ IĈùĒÅv ¹v¿j āwòÊýv¹ IûwþúÅ º³vÿ Iûv¾úÝ ĈÅºþĄù āÿ¾ñ I½wĉ¹w¤Åv 

% ûv¾Ą£Ĉ¤Æ~ çÿºþÍ I ,4/,1,1./.I a.golafshar@semnaniau.ac.ir 

 5¢åwĉ½¹ ¶ĉ½w£$-2*+0*,.40 I 5Ç¾ĉ¼~ ¶ĉ½w£+.*+2*,.41# 

î¯Ċāº 

ówÅ ½¹ćv¾z ¾Ċ·v ćwă xwé ½¹ ćÁ¾ýv ëĒĄ¤Åv ¢Ċözwé ÈĉvÀåv ½¹ Ăí ºĉ¹¾ñ Ătv½v #xw£ Èýwúí$ Èýwúí ºÑ ćwăºþz½wĄù Ićºþz½wĄù ćwă

Ĉù øĊöÆ£ Ăz ÀĊý ć½wÊå ºþz½wĄù ûj  ¾ĊĊâ£ ¹Ā«ÿ Ić¹đĀå Ă¤Æă wz óÿvº¤ù Èýwúí ºÑ ćwăºþz½wĄù ËĀÎ· ½¹ ¹Ā«Āù ôĉwÆù ¿v Ĉîĉ )ºÅ½

ôîÉĊõ¹ Ăz ĂõÀõ¿ ćwĄ¤ýv ½¹ ºýwúÆ~ ćwăĈù øĊöÆ£¿v Ä~ ĂĊ³wý ½¹ ć¹đĀå Ă¤Æă øí Ĉ¤¸Å ôôîÉ ¾ĊĊâ£ ¹Ā«ÿ )ºÉwz ¿v Ä~ ºýwúÆ~ ćwă

Ĉù ā¾Õw¸ù Ăz v½ ā¿wÅ Ĉă¹ Äĉÿ¾Å wĄþ£ Ăý ĂõÀõ¿ā¿¾õ Ä~ ÛĀéÿ ôĊõ¹ Ăz ā¿wÅ yĊÅj ôĊÆýw¤~ Ăîöz ¹¿vºývĈù đwz ÀĊý v½ wă üĉv ô³ ćv¾z )¹¾z

ºþz½wĄù ¿v Ăõwêù üĉv ½¹ ĂõwÆùÈýwúí ºÑ ćwă ĂÚåw³ ÁwĊõj ćv½v¹ Ă¤Æă wz  ćwăÁwĊõj ć½w¤å½ Ĉþ´þù ĈÅ½¾z )¢Åv āºÉ ā¹wæ¤Åv ĈöîÉ ½v¹

ĂÚåw³ Ĉù ûwÊý ĈöîÉ ½v¹ôîÉ ¾ĊĊâ£ I²õwÎù üĉv ½¹ ºă¹  ÿ ā¹Āz øí ĈÖ· ¾Ċá ĂĊ³wý Ăz ²õwÎù ¹ÿ½ÿ ¾§v ½¹ ĈöîĊÅ ½wz ¢´£ ºýwúÆ~ ćwă

Ĉù v¼õ ĂþĉÀñ ¿v Ĉîĉ ûvĀþÝ Ăz ºývĀ£ Èăwí ¢Ą« yÅwþù ćwăôîÉ ¾ĊĊâ£ ¹¾z½wí Ăõwêù üĉv ½¹ )¹¾Ċñ ½v¾é ā¹wæ¤Åv ¹½Āù ā¿wÅ ½¹ ºýwúÆ~ ćwă

ºþz½wĄùĂÚåw³ ÁwĊõj ²õwÎù wz Èýwúí ºÑ ćwă xwé ½¹ ĈöîÉ ½v¹ôĊö´£ ¿v ā¹wæ¤Åv wz Ă{£¾ù ûwĊù ÿ āw£Āí ćwă Ĉýwù¿ Ă°¸ĉ½w£ ćwă 

xwé ªĉw¤ý wz ÿ Ă¤å¾ñ ¡½ĀÍ ĈÖ· ¾Ċá¤ù Èýwúí ºÑ ºþz½wĄù ćv½v¹ ćwă ûwÊý ªĉw¤ý ĈÅ½¾z )¢Åv āºÉ ĂÆĉwêù ć¹đĀå Ă¤Æă wz óÿvº

Ĉù ºþz½wĄù ¿v ā¹wæ¤Åv ºă¹ĂÚåw³ ÁwĊõj wz Èýwúí ºÑ ćwă ôîÉ ¾ĊĊâ£ Èăwí ½¹ ĈöîÉ ½v¹xwé ½¹ ºýwúÆ~ ćwă ½¹ Ĉõÿ ā¹Āz ¾§Āù ½wĊÆz wă

¾¤ùv½w~ ¾ĉwÅ ĈÅ½¾zā¿wÅ ćwăºþz½wĄù IwăºÑ ćwă   ×w´õ Ăz ć¹đĀå Ă¤Æă wz Èýwúíā¿¾õ yÅwþù ¶Åw~ ćv½v¹ ćv )ºþ¤Æă ¾£ 
 

ćºĊöí ûwñÁvÿ 
ĂÚåw³ÁwĊõj Ić¹đĀå Ă¤Æă I#xw£ Èýwúí$ Èýwúí ºÑ ºþz½wĄù îÉ ½v¹ĈÖ· ¾Ċá Ĉýwù¿ Ă°¸ĉ½w£ ôĊö´£ IĈö 

 

   
Evaluation of Steel Frames Equipped with Buckling 

Restrained Braces (BRB) with Steel Core  
and Shape Memory Alloy (SMA) core 

F. Tajali, A. Golafshar 
 

Abstract 
Buckling Restrained Braced Frame (BRBF) is one of the earthquake resisting systems. In this system braces yield in 
tension and compression without buckling. One of the drawbacks of conventional BRBF with steel core is residual 
displacement in frames that are equipped with BRB at the end of earthquakes. For solution of this problem, in this 
paper BRB is used in the frames with Shape Memory Alloy (SMA) core because of stess-strian diagram of SMA 
shows small residual stain during cyclic loading. For evaluation of BRB with SMA core, 4 and 8 story 2D frames are 
selected and equipped with BRB that has steel core and BRB that has SMA core. Frames have been analyzed under 
Nonlinear Time History with three Earthquake Records. Assessment of results reveal that residual drifts of BRB 
frames with SMA core are decrease respect to BRB frames with steel core. Evaluation of the rest parameters like 
maximum lateral story displacement, maximum story drift ratio and maximum story shear shows that BRB frames 
with steel core have better responses respect to BRB frames with SMA core in most cases. 
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ûĀ¤Å÷ĀÅ Ĉõv óÿv Ăê{Õ ćwă BOX300X300X10 
ûĀ¤ÅøÊÉ Ĉõv ÷½wĄ¯ Ăê{Õ ćwă BOX250X250X10 
ûĀ¤Åø¤Êă ÿ ø¤æă Ăê{Õ ćwă BOX200X200X10 

 

 óÿº«0(  xwé ½¹ wăºþz½wĄù ÜÖêù ²ÖÅ3 Ăê{Õ 

Ăê{Õ ā½wúÉ #Üz¾ù ¾¤úĊ¤ýwÅ$ºþz½wĄù ÜÖêù ²ÖÅ 

, Ĉõv.  ./ 

/ Ĉõv1  .+ 

2 ÿ3  -0 
 

xwé ĈÖ· ¾Ċá ôĊö´£ ćv¾zxwé óºù Iwă ½vÀåv ÷¾ý ½¹ wă

OPENSEES  ²õwÎù ½w¤å½ ć¿wÆõºù ¢Ą« )¢Åv āºÉ Ă¤·wÅ

ûĀ¤Å ÿ wă¾Ċ£ ĂþĉÀñ ¿v wăUniaxialMaterial Steel01  ā¹wæ¤Åv

 ĂþĉÀñ Ăz ÓĀz¾ù ć½w¤å½ óºù )¢Åv āºÉSteel01 îÉ ½¹ ô$1 #

ûĀ¤Å ÿ wă¾Ċ£ ¹đĀå ²õwÎù ¡wÎ¸Êù )¢Åv āºÉ ā¹v¹ ûwÊý wă

$ óÿº« ½¹1xwé ½¹ )¢Åv āºùj # ºþz½wĄù Ă¤Æă Äþ« Ăí Ĉĉwă

Ĉù ¹đĀå ¿v wă¾Ċ£ ºþýwúă ÀĊý wăºþz½wĄù ²õwÎù ¡wÎ¸Êù IºÉwz

ûĀ¤Å ÿĈù wăxwé ½¹ ÿ ºÉwz ¿v ºþz½wĄù Ă¤Æă Äþ« Ăí Ĉĉwă

ĂÚåw³ ÁwĊõj ²õwÎù Ĉù ĈöîÉ ½v¹ ā¹wæ¤Åv ¹½Āù ¡wÎ¸Êù IºÉwz

ĂÚåw³ ÁwĊõj ²õwÎù ćv¾z $ óÿº« èzwÖù ĈöîÉ ½v¹2Ĉù # )ºÉwz

 ¾Úý½¹ ćv¾z ºÉ ¾í» ÀĊý Ĉ¬þÅ ¢´Í È¸z ½¹ Ăí ½ĀÖýwúă

ûwúõv ½¹ ā¹¾¤Æñ Ă¤ĊÆĊ¤ÅĒ~ ¿v ĈÖ· ¾Ċá ½w¤å½ ć¾Ċñ ā¹wæ¤Åv wă

 āºĉ¹¾ñ)¢Åv 
 

 

ôîÉ 1( ĈõĀúÞù ¹đĀå ²õwÎù ć½w¤å½ óºù 8,,7 
 

 óÿº«1( ĈõĀúÞù ¹đĀå ²õwÎù ¡wÎ¸Êù 

ËvĀ· º³vÿ ½vºêù 

E0 MPa -+++++ 

Fy MPa -/+ 

b --- + 
 

 

 óÿº«2( ĂÚåw³ ÁwĊõj ²õwÎù ć½w¤å½ ¡wÎ¸Êù xwé ½¹ ½v¹ ćwă 

/  ÿ3 Ăê{Õ 

ËvĀ· º³vÿ ½vºêù 

E MPa -2024 

„  MPa /,/ 

„  MPa 00+ 

„  MPa .4+ 

„  MPa -++ 

‐ $%# 0*. 
 

/(  ĈÖ· ¾Ċá Ĉýwù¿ Ă°¸ĉ½w£ ôĊö´£ 

 ¿v y¸¤þù ôÆñ Ăz ìĉ¹Àý ¹½Āí½ ĂÅ ¿v ÈăÿÂ~ üĉv ½¹

 ¡wÞõwÖùBaker 8,.7  ćÿ½ ¾z wă¹½Āí½ üĉv Ăí āºÉ ā¹wæ¤Åv

 }Ċ£ ëw·-  üĊz ĈÉ¾z ©Āù ¢Ý¾Å wz.20 ÿ20+  ĂĊýw§ ¾z ¾¤ù

ĂõÀõ¿ ¡wÎ¸Êù )ºýv āºÉ ¢{§$ óÿº« ½¹ ā¹wæ¤Åv ¹½Āù ćwă3 #

 ¾¨ívº³ xw¤É ÃwÅv ¾z ½Āí¼ù ćwă¹½Āí½ )¢Åv āºÉ ā¹v¹ ûwÊý

 wz ¾zv¾zg.*+ ā¿wÅ Ăz ÿ āºÉ ówù¾ýāºÉ ówúÝv wă )ºýv 

 

 


