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 ĈÞĊ{Õ ¹vº·½ üĉv yévĀÝĈù xw¬ĉvºĉwúý )āºúÝ ¿v Ĉîĉ üĉ¾£ĊõwÞå¢ wă

ĈùĀúÝ Ĉþúĉv ÈĉvÀåv ÿ ĂõÀõ¿ ¿v ĈÉwý ¡v¾Ö· Èăwí ćw¤Åv½ ½¹ I
 ¡wÞõwÖùø¤ÆĊÅā¿wÅ ćwăxwé ºþýwù ¿ÿ½ Ăz ÿ äö¤¸ù ćv wz ćwă

Èýwúí ćwăºþz½wĄù xw£ ā¿wÅ ĈÖ·¾Ċá ½w¤å½ ĈÅ½¾z )¢ÅvÀĄ¬ù ćwă 
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-++/ĂÞõwÖù ĈÕ ðývĀĉ ÿ ¿¹½w°ĉ½ I xwé ìĉ ĈöĊö´£ ĈÅ½¾z Ăz Ićv

ĂÞÅĀ£ ½ĀÚþù Ăz v¾ñvÿ ºþz½wĄù  ć½v¼ñ½wz ćv¾z ºĉº« Èĉwù¿j ìĉ
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Èĉwù¿j ¿v ć¾Å ÿ¹ Ăí ¢Åv āºÉ8 ¹¾Ċñ ¡½ĀÍ wăºþz½wĄù ćÿ½ ¾z wă/ 7

Èĉwù¿j óÿv ć¾Å I¢Åv Ă¤å¾ñ ¡½ĀÍ wĄþ£ ¡½ĀÍ Ăz ºþz½wĄù ćÿ½ ¾z wă
ûj ć½Ā´ù ½w¤å½ Ăí ć½ĀÕ Ăz ¢Åv Ă¤å¾ñ ½v¾é èĊé¹ āºăwÊù ¹½Āù wă

ûj Ĉ³v¾Õ ½¹ ¿wĊý ¹½Āù ćwă¾¤ùv½w~ ÿ)¢Åv āºÉ ôÍw³ wă  ÷ÿ¹ ć¾Å
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 ¡wÞõwÖù üĊ¤Æ¸ý )¢Åv ā¹Āz Ă«Ā£ ¹½Āù xwé ½¹ ºþz½wĄù ½w¤å½
wù¿jÈýwúí ºþz½wĄù ćÿ½ ¾z ĈăwòÊĉ xw£  Ăă¹ ½¹,43+  ½¹ ć¹ĒĊù

Èĉwù¿j üĊõÿv )ºÉ ÷w¬ýv ü~vÁ ćÿ½ ¾z Ă¤å¾ñ ¡½ĀÍ ćwăBRB wă
ÔÅĀ£ 8 ¢Åv āºÉ Ç½vÀñ Ăzwýw£vÿ0Èĉwù¿j üĉv ½¹ )7 wăºþz½wĄù Ĉùwú£ wă
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xw£ ÆĊă ½w¤å½ ¹Ā{Ąz ½¹8 ¢Åv ā¹Āz ć¹đĀå ĈÊú· xwé ÀĊÅ¾¤2 )7 
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ā¿¾õ ćwă¿wĊý yÆ³ ¾z Ăí v½ Ĉú¤ÆĊÅù ćvĈù ¾ĊĊâ£ È£wÎ¸Ê Iºĉwúý
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Èýwúí ćwăºþz½wĄù xw£ Ă¤Æă øĊöÆ£ Èþ£ wz Ĉî¯Āí¾¤î¯Āí ć  ÿ
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xw£ xwé Ăí ¢Åv ā¹v¹ ûwÊý èĊê´£ ªĉw¤ý )ºý¹¾í ĂÞõwÖù wz ćwă

Èýwúí ćwăºþz½wĄùxw£ ¢æĉ½¹ ¢Ċå¾Ù ÿ ā¹Āúý ó¾¤þí v½ ºýwúÆ~ ćwă
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ôĊö´£ ¢´£ ¡wê{Õ ¢æĉ½¹ā¿¾õ ćwă8 ¢Åv āºÉ ûvĀþÝ ćv,0)7 
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ö´£ ôùwÉôĊ ā¹Āz ĈÖ· ¾Ċá Ĉýwù¿ Ă°¸ĉ½w£ ÿ ĈÖ· ¾Ċá ĈîĊ£w¤Åv ćwă
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£ üĉv ½¹ā¿wÅ èĊê´ ćwă. I1  ÿ4 ÷¾ý ½¹ ćºÞz ĂÅ ¡½ĀÍ Ăz Ăê{Õ ½vÀåv
ETABS óºùāºÉ Ĉ³v¾Õ ÿ ć¿wÅüĊĉj )ºýv I¾Úý ¹½Āù Ĉ³v¾Õ Ăùwý

AISC- 360- 010 ā¿¾õ ÔzvĀÑ ÿ ¹½vºýw¤Åv ÃwÅv ¾z ćv-3++  Èĉv¾ĉÿ
 wz ć¹đĀå ā¹wÅ xwé IĈ{ýw« ÷ÿwêù ø¤ÆĊÅ )¢Åv āºÉ ó¾¤þí ÷½wĄ¯

Èýwúí ćv¾ñvÿ ºþz½wĄù ºþz½wĄù wz ć¹đĀå ā¹wÅ xwé ÷ÿ¹ ¢õw³ ½¹ ÿ ¾ĉ¼~
Èýwúí ćv¾ñvÿ  xw£Ĉùóºù ½¹ )ºÉwzĂýwă¹ Ăúă Ï¾Ý ¾Úý ¹½Āù ćwă wă

0  ¡wê{Õ Ûwæ£½v ÿ ¾¤ù. Ĉù ¾¤ù ºýĀĊ~ ćwă¾Ċ£ óĀÕ )ºÉwz-  óĀÕ ÿ ¾¤ù
 wăºþz½wĄù.'.0 Ĉù ¾¤ùóºù Ĉ³v¾Õ ¿v Ä~ )ºÉwzā¿wÅ ć½wþí xwé Iwă wă

÷¾ý ½¹ ÿ ©v¾¸¤Åv ½vÀåvSeismoStruct 2016 āºÉ ć¿wÆõºù ôîÉ )ºýv, 
ā¿wÅĈù ûwÊý v½ ¾Úý ¹½Āù ćwăā¿wÅ ć½v¼ñ½wz ½ĀÚþù Ăz )ºă¹ ¦´{ù ¿v wă

½wz )¢Åv āºÉ ā¹wæ¤Åv Ĉöù ¡v½¾êù øÊÉ ā¹¾ùäí ć wă20+  ¾z ÷¾ñĀöĊí
¾Úý ½¹ Üz¾ù ¾¤ù Ă¤å¾ñ āºÉ ½wz )¢Åv ā¹¾ù äêÅ 1++  ¾¤ù ¾z ÷¾ñĀöĊí
āºÉ ×w´õ Üz¾ù  ¡wê{Õ āºý¿ ½wz )¢Åv-++  ÷wz āºý¿ ½wz ÿ,0+  ÷¾ñĀöĊí

Ă«Ā£wz )¢Åv ā¹Āz Üz¾ù ¾¤ù ¾z Ăz Ăîþĉv ½¹ óºù ć¿wÅĂùwý¾z 
Seismostruct ā¿wÅ Ăz ¡½ĀÍ ćºÞz ÿ¹ óºù ĈùøĄÅ I¹ĀÉ ¾Ċñ½wz wă¾Ċ£ 

½¹ ¢Ą« ¹ĀúÝ ¾z xwé 0 ¾¤ù ×w´õ āºÉ ûwúõv ĈÖ· ½wz ÿ ¢Åv ¾Ċ£ ćwă
w¬ýv ¾ĉ» ¡w{Åw´ù èzwÖù )¢Åv āºÉ ÷ 

½wz ā¹¾ù ćwă¾Ċ£  5¡wê{Õ DL=750*5=3750 Kgf/m 
½wz āºý¿ ćwă¾Ċ£  5¡wê{Õ LL=200*5=1000 Kgf/m 

ĂÞõwÖù ½ĀÚþù Ăzxwé ºýĀĊ~ ¾Ċ£ ½w¤å½ ć ćwăºþz½wĄù wz ¢õw³ ÿ¹ ½¹ wă
ÈýwúíÈýwúí ÿ ¾ĉ¼~ xw£ ôĊö´£ ¾z āÿĒÝĈÖ· ¾Ċá ĈîĊ£w¤Åv ćwă I
ôĊö´£ ¿v¾Ċá Ĉýwù¿ Ă°¸ĉ½w£ ćwă  üĉºz )¢Åv āºÉ ā¹wæ¤Åv ÀĊý ĈÖ·

ĂõÀõ¿ ĂÅ ¿v ½ĀÚþù óÿº« èzwÖù ôÆñ ¿v ½ÿ¹ ć,  )¢Åv āºÉ ā¹wæ¤Åv
ĂõÀõ¿ā¹v¹ āwòĉw~ ¿v ½Āí¼ù ćwă ćPEER  Ăz ÓĀz¾ù ÿ ¢Åv āºÉ Ãw{¤év

 ÛĀý ëw·-  ¹½vºýw¤Åv-3++ ĈùĂæõĀù èĊê´£ üĉv ½¹ )ºþÉwzxw¤É wz ć 
xwé Ăz ¾¤ñ½Àz ¾¨ívº³úÝv ćºÞz ÿ¹ ćwăĂõÀõ¿ )¢Åv āºÉ ów ¹½Āù ćwă
 ¹½vºýw¤Åv ÃwÅv ¾z ¾Úý-3++ āºÉ ÃwĊêùûj Ăúă ¡ºÉ w£ ºýv ±ĒÍv wă

 ¹½vºýw¤Åv ÃwÅv ¾z )ºý¹¾ñ-3++ ā¿wz ½¹ ćT-*+  ĈõvT0*,  äĊÕ
ĂõÀõ¿ ¿v ½ĀÚþù )ºÉwz ¹½vºýw¤Åv ±¾Õ äĊÕ ¿v ÈĊz ºĉwz ¾Úý ¹½Āù ćwăT 

Ĉù ā¿wÅ óÿv ¹Āù ¹Āĉ¾~ ôîÉ )ºÉwz- āĀ´ý ćĂõÀõ¿ û¹¾í ÃwĊêù ćwă
Ĉù ûwÊý v½ ¾Úý ¹½Āù )ºă¹ 
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̷̹ ā¿wÅ ÀĊõwýj ĂùwþöÎå(  ā½ÿ¹        ĂõÀõ¿,0 ā½wúÉ I, I ½wĄz,.42 

 

 

 
 ôîÉ,( ā¿wÅ ćwă. I1  ÿ4 Ăê{Õ ìĉ ½¹ v¾ñvÿ ćwăºþz½wĄù wz ć¹đĀå ć

¢Åv½ 
 

 óÿº«,( ĂõÀõ¿ ¡wÎ¸ÊùèĊê´£ üĉv ½¹ ā¹wæ¤Åv ¹½Āù ôÆñ ¿v ½ÿ¹ ćwă 

 
 

 

                                                 
% Sanfernando 

 LA- Hollywood Stor 

 Landers 

 
 ôîÉ-(  ¹½vºýw¤Åv ÃwÅv ¾z ¹½Āí½ ĂÅ û¹¾í ÃwĊêù āĀ´ý-3++ 

 

 óÿvº«-  Ĉõv2 āºÉ Ĉ³v¾Õ ÜÕwêùûwúõv ćā¿wÅ ûĀ¤Å ÿ ¾Ċ£ ćwă ćwă
Ĉù ûwÊý v½ ¾Úý ¹½Āù)ºă¹ 

 óÿº«-( Õ ĂÅ ā¿wÅ ćv¾z ÜÕwêù ¡wÎ¸Êùºþz½wĄù wz Ăê{¾ĉ¼~ Èýwúí ćwă 

ûĀ¤Å ÜÕwêù ºþz½wĄù ÜÕwêù ¾Ċ£ ÜÕwêù ¡wê{Õ 

Box200x200x12 Box140x140x8 H260 Ăê{Õóÿv ć 

Box150x150x12 Box120x120x8 H240 Ăê{Õ÷ÿ¹ ć 

Box150x150x10 Box80x80x8 H220 Ăê{Õ÷ĀÅ ć 

 

 óÿº«.( ºþz½wĄù wz Ăê{Õ ĂÅ ā¿wÅ ćv¾z ÜÕwêù ¡wÎ¸Êùćwă  Èýwúíxw£ 

ûĀ¤Å ÜÕwêù ºþz½wĄù ÜÕwêù ¾Ċ£ ÜÕwêù ¡wê{Õ 

Box200x200x12 Box140x140x10 H260 Ăê{Õóÿv ć 

Box150x150x12 Box140x140x10 H240 Ăê{Õ÷ÿ¹ ć 

Box150x150x10 Box140x140x10 H220 Ăê{Õ÷ĀÅ ć 

 óÿº«/( ºþz½wĄù wz Ăê{Õ ÈÉ ā¿wÅ ćv¾z ÜÕwêù ¡wÎ¸Êù Èýwúí ćwă
¾ĉ¼~ 

wêùûĀ¤Å ÜÕ ºþz½wĄù ÜÕwêù ¾Ċ£ ÜÕwêù ¡wê{Õ 

Box240x240x15 Box120x120x10 H260 Ăê{Õóÿv ć 

Box200x200x12 Box120x120x10 H260 Ăê{Õ÷ÿ¹ ć 

Box200x200x12 Box90x90x8 H240 Ăê{Õ÷ĀÅ ć 

Box180x180x12 Box90x90x8 H240 Ăê{Õ ć÷½wĄ¯ 

Box150x150x10 Box80x80x8 H220 Ăê{Õø¬þ~ ć 

Box150x150x10 Box80x80x8 H220 Ăê{ÕøÊÉ ć 

 óÿº«0( ºþz½wĄù wz Ăê{Õ ÈÉ ā¿wÅ ćv¾z ÜÕwêù ¡wÎ¸Êù Èýwúí ćwă
xw£ 

ûĀ¤Å ÜÕwêù ºþz½wĄù ÜÕwêù ¾Ċ£ ÜÕwêù ¡wê{Õ 

Box240x240x15 Box140x140x10 H260 Ăê{Õóÿv ć 

Box200x200x12 Box140x140x10 H260 Ăê{Õ÷ÿ¹ ć 

Box200x200x12 Box140x140x10 H240 Ăê{Õ÷ĀÅ ć 

Box180x180x12 Box120x120x10 H240 Ăê{Õ ć÷½wĄ¯ 

Box150x150x10 Box100x100x10 H220 Ăê{Õø¬þ~ ć 

Box150x150x10 Box100x100x10 H220 Ăê{ÕøÊÉ ć 

 Yermo Fire Station 

%% Northridge 

 Beverly Hills- 14145 Mulhol 

äĉ¹½ ¹vº·½ ÛĀéÿ ówÅ ¢{§ āwò¤Æĉv 

, ÿºýwý¾å ûwÅ% ,42, đ(  ¹ÿÿ Ĉõwă 

- ¿½ºþõ ,44- Āúĉ( üÊĊ¤Åv ¾ĉwå 

. ªĉ¾£½Āý%% ,44/ ÀöĊă Ĉõ½Āz( óĀă óĀù 



 
̸̹    ā¿wÅ ÀĊõwýj ĂùwþöÎå(  ā½ÿ¹        ĂõÀõ¿,0 ā½wúÉ I, ½wĄz I,.42 

 

 óÿº«1( ºþz½wĄù wz Ăê{Õ Ăý ā¿wÅ ćv¾z ÜÕwêù ¡wÎ¸Êù¾ĉ¼~ Èýwúí ćwă 

ûĀ¤Å ÜÕwêù ºþz½wĄù ÜÕwêù ¾Ċ£ ÜÕwêù ¡wê{Õ 

Box240x240x20 Box180x180x10 H260 Ăê{Õóÿv ć 

Box240x240x20 Box160x160x10 H260 Ăê{Õ÷ÿ¹ ć 

Box240x240x20 Box160x160x10 H260 Ăê{Õ÷ĀÅ ć 

Box200x200x15 Box140x140x10 H260 Ăê{Õ ć÷½wĄ¯ 

Box200x200x15 Box140x140x10 H240 Ăê{Õø¬þ~ ć 

Box180x180x12 Box140x140x10 H240 Ăê{ÕøÊÉ ć 

Box180x180x12 Box120x120x10 H240 Ăê{Õø¤æă ć 

Box150x150x10 Box120x120x10 H220 Ăê{Õ ćø¤Êă 

Box150x150x10 Box120x120x10 H220 Ăê{ÕøĄý ć 

 

 óÿº«2( ºþz½wĄù wz Ăê{Õ Ăý ā¿wÅ ćv¾z ÜÕwêù ¡wÎ¸Êù Èýwúí ćwăxw£ 

ûĀ¤Å ÜÕwêù Ąù ÜÕwêùºþz½w ¾Ċ£ ÜÕwêù ¡wê{Õ 

Box240x240x20 Box180x180x15 H260 Ăê{Õóÿv ć 

Box240x240x20 Box160x160x15 H260 Ăê{Õ÷ÿ¹ ć 

Box240x240x20 Box160x160x15 H260 Ăê{Õ÷ĀÅ ć 

Box200x200x15 Box140x140x12 H260 Ăê{Õ ć÷½wĄ¯ 

Box200x200x15 Box140x140x12 H240 Ăê{Õø¬þ~ ć 

Box180x180x12 Box140x140x12 H240 Ăê{ÕøÊÉ ć 

Box180x180x12 Box120x120x12 H240 Ăê{Õø¤æă ć 

Box150x150x10 Box120x120x12 H220 Ăê{Õ ćø¤Êă 

Box150x150x10 Box120x120x12 H220 Ăê{ÕøĄý ć 

 
 ôîÉ. xwé ć½wþí ćwă. I1  ÿ4 Ăê{Õ÷¾ý ½¹ āºÉ óºù ć ½vÀåv

SeismoStruct  ûwÊý v½Ĉù)ºă¹ 
 
 

 

 
 

 

 

 

 
 

 ôîÉ.( xwéóºù ćºÞz ÿ¹ ć½wþí ćwă÷¾ý ½¹ āºÉ ć¿wÅ ½vÀåv
SeismoStruct 
 

 

. )ôĊö´£ ªĉw¤ýwă 

ôĊö´£ā¿wÅ ćwăôĊö´£ ôùwÉ ¾Úý ¹½Āù ćwă ĈÖ· ¾Ċá ĈîĊ£w¤Åv ćwă
 ¢´£ Ĉýwù¿ Ă°¸ĉ½w£ ÿ. ĂõÀõ¿Ĉù āºÉ Ĉå¾Þù ć ªĉw¤ý Ăùv¹v ½¹ )ºÉwz
Ĉù Ăĉv½v ìĊîæ£ Ăz ôÍw³)¹ĀÉ 

 

.(,( ôĊö´£ ªĉw¤ý #½ÿj ÇĀ~$ ĈÖ· ¾Ċá ĈîĊ£w¤Åv ćwă 

ôĊö´£ ÷w¬ýv wzxwé ĈÖ· ¾Ċá ĈîĊ£w¤Åv ćwă ćºÞz ÿ¹ ćwă. I1  ÿ4 
Ĉ«ÿ¾· IĂê{ÕĂÆĉwêù ¢Ą« Ĉæö¤¸ù ćwăā¿wÅ ºýĀĊ~ ¾Ċ£ ½w¤å½ ć ćwă

Èýwúí ćv¾ñvÿ ćwăºþz½wĄù wzÈýwúí ÿ ¾ĉ¼~ xw£  )¢Åv āºùj ¢Åºz
 ôîÉ2 Ĉþ´þùÇ¾z ćwă Ăĉw~( xwé ÷wz Ĉĉw¬zw« v½ ¾Úý ¹½Āù ćwă
Ĉù ûwÊýā¿wÅ ÇĀ~ ûvÀĊù)ºþă¹ ÷wz ¿v¾£ ½¹ wă+'+/  ôí Ûwæ£½v ¾zv¾z
ā¿wÅ)¢Åv āºÉ ×w´õ wă 

 

 

 

 

 
 

 



 
̹̹ ā¿wÅ ÀĊõwýj ĂùwþöÎå(  ā½ÿ¹        ĂõÀõ¿,0 ā½wúÉ I, I ½wĄz,.42 

 

 

 

 
 ôîÉ2( Ĉþ´þùÇĀ~ ćwăxwé ìĊÅĒí ½ÿj ćwă. I1  ÿ4 Ăê{Õ 

 

 ôîÉ ćwă½v¹Āúý Ăz Ă«Ā£ wz2 Ĉù ĂÚ³Ēù ¾¨ívº³ Ĉ{ýw« ¢ùÿwêù ¹¹¾ñ
é xw. Èýwúí ćwăºþz½wĄù wz Ăê{Õ xw£ Èýwúí ÿ ½¹ yĊ£¾£ Ăz ¾ĉ¼~

 ¹ÿº³,03+ ÿ,.4+ Èýwúí ćwăºþz½wĄù ¹¾z½wí Ăí ¢Åv ü£ĀĊýĀöĊí 
xw£  xwé Ĉ{ýw« ¢ùÿwêù.  v½ Ăê{Õ,-  ûvÀĊù )¢Åv ā¹v¹ ÈĉvÀåv ºÍ½¹

xwé ½¹ ¢ùÿwêù ÈĉvÀåv üĉv ćwă1  ÿ4  yĊ£¾£ Ăz Ăê{Õ4*.4  ÿ4*,/ 
Ĉù ºÍ½¹z )ºÉwzĂÆĉwêù ½ĀÚþù Ăxwé ½¹ ºýĀĊ~ ¾Ċ£ ½w¤å½ ćz ćwă w

Èýwúí ćwăºþz½wĄù ÿ ¾ĉ¼~xw£ Èýwúí ĈÊú· ¾òþõ ÿ ûv½ÿ¹ IÇ¾z I
ā¿wÅ ÇĀ~ óĀÕ ½¹ ºýĀĊ~ ¾Ċ£ ôîÉ )¢Åv āºÉ ©v¾¸¤Åv wă3  ¾Ċ£ ûv½ÿ¹

xwé ½¹ v½ ºýĀĊ~Ĉù ûwÊý äö¤¸ù ćwă)ºă¹ 
 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 ôîÉ3( Ċ£ ûv½ÿ¹ºýĀĊ~ ¾( Ăê{Õ ÷wz Ĉĉw¬zw«xwé óÿv ć ćwă. I1  ÿ4 
ĈÖ· ¾Ċá ĈîĊ£w¤Åv ôĊö´£ ¢´£ Ăê{Õ 

 

 ôîÉ ćwă½v¹Āúý èzwÖù3 ûv½ÿ¹ IĈÖ· ¾Ċá ĈîĊ£w¤Åv ôĊö´£ ¢´£ I
xwé ½¹ ºýĀĊ~ ¾Ċ£Èýwúí ćwăºþz½wĄù wz ćwă xw£ Ĉù ¾¤ÊĊz Ăz )ºÉwz

 xwé ôĊö´£ ćwĄ¤ýv ½¹ ĂýĀúý ûvĀþÝ. ĀĊ~ ¾Ċ£ ûv½ÿ¹ IĂê{Õxwé ½¹ ºýćwă 
Èýwúí ćwăºþz½wĄù wz xw£ Èýwúí ÿ yĊ£¾£ Ăz ¾ĉ¼~+,3*+  ÿ+,--*+ 

Ĉù ûwĉ¹v½Èýwúí ćwăºþz½wĄù ¹¾z½wí Ăí ºÉwz xw£  ÈĉvÀåv ¦Ýwz0*/2 
 xwé ½¹ ºýĀĊ~ ¾Ċ£ ûv½ÿ¹ )¢Åv āºÉ ºýĀĊ~ ¾Ċ£ ûv½ÿ¹ ćºÍ½¹1  Ăê{Õ0 

 xwé ½¹ ÿ ¢Åv āºÉ ¾zv¾z4  ÈĉvÀåv üĉv ûvÀĊù Ăê{Õ,*-. ¹ ºÍ½
Ĉù )ºÉwz ôîÉ4 Ĉþ´þùā¿wÅ ćv¾z v½ ºýĀĊ~ ¾Ċ£ ĈÊú· ¾òþõ ćwăă ćw

ôĊö´£ ¢´£ ÿ ¾Úý ¹½ĀùĈù ûwÊý ĈÖ·¾Ċá ĈîĊ£w¤Åv ćwă)ºă¹ 

 
 

 



 
̹̺    ā¿wÅ ÀĊõwýj ĂùwþöÎå(  ā½ÿ¹        ĂõÀõ¿,0 ā½wúÉ I, ½wĄz I,.42 

 

 

 

 
 ôîÉ4( ºýĀĊ~ ¾Ċ£ ¾òþõ( xwé óÿv Ăê{Õ ÷wz Ĉĉw¬zw« ćwă. I1  ÿ4  Ăê{Õ

ĈÖ· ¾Ċá ĈîĊ£w¤Åv ôĊö´£ ¢´£ 

 

 ôîÉ èzwÖù4 Ăê{Õ ºýĀĊ~ ¾Ċ£ ¾òþõć  xwé óÿv1  ćwăºþz½wĄù wz Ăê{Õ
Èýwúí xw£  wz xwé ¿v ÈĊz ĈÖ· ¾Ċá ĈîĊ£w¤Åv ôĊö´£ ¢´£

Èýwúí ćwăºþz½wĄùĈù ¾ĉ¼~ ¹ÿº³ ½¹ ÈĉvÀåv üĉv ½vºêù )ºÉwz.3  ºÍ½¹
Ĉùxwé ¹½Āù ½¹ )ºÉwz ćwă. ÿ4  ºýĀĊ~ ¾Ċ£ ¾òþõ ĈĉwĄý ½vºêù Ăê{Õ

 ºýĀĊ~ ¾Ċ£ ĈÊú· Ĉ¤¸Å Ă¤{õv Iºý½vºý ĈÅĀÆ´ù ãĒ¤·vw³ ½¹ ¢õ
xwéÈýwúí ćwăºþz½wĄù wz ćwă xw£ Ĉù ûwÊý v½ ć¾¤ñ½Àz ¾ĉ¹wêù )ºă¹
 ôîÉ,+ Ĉþ´þùĂê{Õ ćv¾z v½ ºýĀĊ~ ¾Ċ£ ĈÉ¾z ćÿ¾Ċý ćwăóÿv ć 
ā¿wÅôĊö´£ ¢´£ ÿ ¾Úý ¹½Āù ćwăĈù ûwÊý ½ÿj ÇĀ~ ćwă)ºă¹ 

 

 
 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 ôîÉ,+( ºýĀĊ~ ¾Ċ£ Ç¾z(  Ăê{Õ ÷wz Ĉĉw¬zw«xwé óÿv ćwă. I1  ÿ4  Ăê{Õ
ĈÖ· ¾Ċá ĈîĊ£w¤Åv ôĊö´£ ¢´£ 

 

 ôîÉ èzwÖù,+ Ăê{Õ ºýĀĊ~ ¾Ċ£ Ç¾z xwé óÿv ć1  ćwăºþz½wĄù wz Ăê{Õ
Èýwúí xw£  wz xwé ¿v ¾¤ñ½Àz ĈÖ· ¾Ċá ĈîĊ£w¤Åv ôĊö´£ ¢´£

Èýwúí ćwăºþz½wĄùĈù ¾ĉ¼~ ¹ÿº³ ½¹ ÈĉvÀåv üĉv ½vºêù ÿ ºÉwz,*0. 
Ĉù ºÍ½¹ ôîÉ )ºÉwz,, ùĈþ´þÈýwúí ćwăºþz½wĄù ½w¤å½ ćwă xw£  ÿ
Èýwúí Ĉĉw¬zw« yÆ³ ¾z ÿ ĈÖ· ¾Ċá ĈîĊ£w¤Åv ôĊö´£ ¢´£ v½ ¾ĉ¼~

Ĉù ûwÊý ÷wzĈþ´þù üĉv)ºþă¹Ăê{Õ Ăz ÓĀz¾ù wăā¿wÅ óÿv ć ¹½Āù ćwă
Ĉù ¾Úý )¢Åv āºÉ āºăwÊù ¡wê{Õ ¾ĉwÅ ćv¾z ĂzwÊù ½w¤å½ ÿ ºþÉwz

 ôîÉ ćwă½v¹Āúý èzwÖù,, ć½wÊå ºþz½wĄù xwé ½¹ ćwăºþz½wĄù wz ćwă
Èýwúí xw£  ôú´£ ć¾¤ÊĊz ć½wÊå ćÿ¾Ċý Èýwúí ÷ºÝ ôĊõ¹ Ăz
ā¹¾í)¢Åv ĂzwÊù ĈÊÊí ćwăºþz½wĄù ½w¤å½ Ĉõÿ ºýv 

 

 

 

 

 

 



 
̹͈ ā¿wÅ ÀĊõwýj ĂùwþöÎå(  ā½ÿ¹        ĂõÀõ¿,0 ā½wúÉ I, I ½wĄz,.42 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 ôîÉ,,( Èýwúí ćwăºþz½wĄù ½w¤å½ xw£ Èýwúí ÿ ¢´£ óÿv Ăê{Õ ¾ĉ¼~

ĈÖ· ¾Ċá ĈîĊ£w¤Åv ôĊö´£ 

 

.(-( Ċö´£ ªĉw¤ýôĈýwù¿ Ă°¸ĉ½w£ ćwă 
   ôĊö´£ ÷w¬ýv wzôĊö´£ ¢´£ Ĉýwù¿ Ă°¸ĉ½w£ ćwă Ĉýwù¿ Ă°¸ĉ½w£ ćwă

xwé ºýĀĊ~ ¾Ċ£ ĈÊú· ¾òþõ ÿ Ç¾z IāºÉ ÃwĊêù ćwăºþz½wĄù wz ćwă

Èýwúí xw£ $BRB #Èýwúí ÿ ¾ĉ¼~$BB # )¢Åv āºùj ¢Åºz
 ówîÉv,.  Ĉõv,3 ĂõÀõ¿ ¢´£ v½ ĂÕĀz¾ù ªĉw¤ý ûwÊý ¾Úý ¹½Āù ćwă
Ĉùþă¹ ½¹ ºýĀĊ~ ¾Ċ£ ĈÊú· ¾òþõ ÿ Ç¾z IāºÉ Ăĉv½v ówîÉv èzwÖù )º
xwéÈýwúí ćwăºþz½wĄù wz ćwă xw£ xwé wz ĂÆĉwêù ½¹ wz ćwă

Èýwúí ćwăºþz½wĄùĈù ¾¤ñ½Àz ¾ĉ¼~¶Åw~ ½¹ ÛĀÑĀù üĉv )ºÉwză ćw
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1 Èýwúí ćwăºþz½wĄù wz Ăê{Õ xw£ ́£ ĈÖ· ¾Ċá ĈîĊ£w¤Åv ôĊö´£ ¢
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)ºý½vºý ĈÅĀÆ´ù ãĒ¤·v ºýĀĊ~ ¾Ċ£ ¾òþõ 
( ôĊö´£ ¢´£Ăê{Õ ºýĀĊ~ ¾Ċ£ Ç¾z IĈÖ· ¾Ċá ĈîĊ£w¤Åv ćwă xwé óÿv ć
1 Ăê{Õ Èýwúí ćwăºþz½wĄù wzxw£  ĈÖ· ¾Ċá ĈîĊ£w¤Åv ôĊö´£ ¢´£
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ĂõÀõ¿ ¢´£ xwé ½¹ ªĉ¾§½Āý ć. Èýwúí ćwăºþz½wĄù wz Ăê{Õxw£ Ç¾z I
Ăê{Õ ºýĀĊ~ ¾Ċ£ óÿv ć4*,0  ¹½Āù ½¹ üĊþ°úă )¹v¹ ûwÊý ÈĉvÀåv ºÍ½¹

 xwé1 õÀõ¿ ¢´£ ĂýĀúý ûvĀþÝ Ăz Ăê{ÕĂ ¿½ºþõ ć.*0,  xwé ÿ ºÍ½¹4 
ĂõÀõ¿ ¢´£ Ăê{Õ ÿºýwý¾æýwÅ ć+*,-  )¹v¹ ûwÊý ÈĉvÀåv ºÍ½¹ 



 
̹̿ ā¿wÅ ÀĊõwýj ĂùwþöÎå(  ā½ÿ¹        ĂõÀõ¿,0 ā½wúÉ I, I ½wĄz,.42 

 

( ôĊö´£ ¢´£xwé ½¹ ºýĀĊ~ ¾Ċ£ ĈÊú· ¾òþõ IĈýwù¿ Ă°¸ĉ½w£ ćwă wz ćwă
Èýwúí ćwăºþz½wĄùxw£  Ăz )¢Åv ā¹v¹ ûwÊý ¹Ā· ¿v ć¾¤ñ½Àz ¾ĉ¹wêù
 xwé ĂýĀúý ûvĀþÝ. ĂõÀõ¿ ¢´£ Ăê{Õ ÿºýwý¾æýwÅ ć3,'+  xwé IºÍ½¹1 
ĂõÀõ¿ ¢´£ Ăê{Õ ¿½ºþõ ć/*0.  xwé ÿ ÈĉvÀåv ºÍ½¹4  ¢´£ Ăê{Õ

ĂõÀõ¿ ªĉ¾§½Āý ć-*-0 Ĉù ¾¤ÊĊz ºÍ½¹)ºÉwz 

 

Üzwþù 

[1] Popov, E.P., Kasai, K., Engelhardt, M.D. (1987), 

ñAdvances in design of eccentrically braced framesò. 

Earthquake Spectra, Vol 3, No. 1, pp. 43- 55. 

[2] Paul RICHARDS, and Chia- ming UANG, 

DEVELOPMENT OF TESTING PROCOTOL 

FOR LINKS IN ECCENTRICALLY BRACED 

FRAMES. 13th World Conference on Earthquake 

Engineering No. 2795.2004. 
[3] Jeffrey W.Berman, Michel Bruneau, 

Experimental and analytical investigation of tubular 

link for eccentrically braced frames. 0141- 0296, 

Elsevier 2007. 

[4] AISC., Seismic provisions for structural steel 

buildings. 2002: American Institute of Steel 

Construction. 

[5] Watanabe, A., et al. Properties of brace encased 

in buckling- restraining concrete and steel tube. in 

Proceedings of Ninth World Conference on 

Earthquake Engineering. 1988. 
[6] Chen, C.- C., Recent advances of seismic design of steel 

buildings in Taiwan. International Training Programs for 

Seismic Design of Building Structures, 2002. 
[7] Mahin, S., et al. Seismic performance of buckling 

restrained braced frame systems. in 13th World 

Conference on Earthqauke Engineering. 2004. 
[8] Piedrafita. D., Cahis. X., Simon. E., Comas. E. 

ñA new modular buckling restrained brace for 

seismic resistant buildingsò Engineering Structures. 

Volume 56, November 2013, Pages 1967- 1975. 
[9] Gu. Q., Zona. A., Peng Y., DallôAsta. A. ñEffect 

of buckling- restrained brace model parameters on 

seismic structural responseò Journal of 

Constructional Steel Research, Volume 98, July 

2014, Pages 100- 113. 
[10] Palmer K)D., Christopulos A.S., Lehman. D.E, 

Roeder. C.W ñ Experimental evaluation of cyclically 

loaded, large- scale, planar and 3- d buckling- restrained 

braced framesò Journal of Constructional Steel Research 

Volume 101, October 2014, Pages 415- 425. 
[11] Deylami A., Mahdavipour M.A ñProbabilistic 
seismic demand assessment of residual drift for 

Buckling- Restrained Braced Frames as a dual 

systemò Structural Safety, Volume 58, January 

2016, Pages 31- 39. 

 

[12] Maurya A, Eatherton M.R.,  Ryota Matsui. R., 

Florig S.H. ñExperimental investigation of 

miniature buckling restrained braces for use as 

structural fusesò Journal of Constructional Steel 

Research, Volume 127, December 2016, Pages 54- 

65. 

[13] Shen J., Seker O., Akbas. B., Seker. P., 

Momenzadeh S.B., Faytarouni. M. ñSeismic 

performance of concentrically braced frames with and 

without brace bucklingò Engineering StructuresVolume 

141, 15 June 2017, Pages 461- 481. 

[14] Ozcelik. R., Dikiciasik. E., Erdil. F. ñThe 

development of the buckling restrained braces with new 

end restrainsò Journal of Constructional Steel Research, 

Volume 138, November 2017, Pages 208- 220. 

[15] Canxing. Q., Yichen. Z., Han. L., Bing Q., 

Hetao Hou., Li T. ñSeismic performance of 

Concentrically Braced Frames with non- buckling 

bracesò Engineering Structures, Volume 154, 1 

January 2018, Pages 93- 102. 
 [16] Lai J-W, Mahin S.A. ñExperimental and 

Analytical Studies on the Seismic Behavior of 

Conventional and Hybrid Braced Framesò )PEER 

2013. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.sciencedirect.com/science/article/pii/S0141029613003805#!
http://www.sciencedirect.com/science/journal/01410296
http://www.sciencedirect.com/science/journal/01410296/56/supp/C
http://www.sciencedirect.com/science/journal/0143974X
http://www.sciencedirect.com/science/journal/0143974X
http://www.sciencedirect.com/science/journal/0143974X/98/supp/C
http://www.sciencedirect.com/science/article/pii/S0143974X14001783#!
http://www.sciencedirect.com/science/article/pii/S0143974X14001783#!
http://www.sciencedirect.com/science/journal/0143974X
http://www.sciencedirect.com/science/journal/0143974X/101/supp/C
http://www.sciencedirect.com/science/journal/01674730
http://www.sciencedirect.com/science/journal/01674730/58/supp/C
http://www.sciencedirect.com/science/article/pii/S0143974X16302048#!
http://www.sciencedirect.com/science/article/pii/S0143974X16302048#!
http://www.sciencedirect.com/science/article/pii/S0143974X16302048#!
http://www.sciencedirect.com/science/article/pii/S0143974X16302048#!
http://www.sciencedirect.com/science/journal/0143974X
http://www.sciencedirect.com/science/journal/0143974X
http://www.sciencedirect.com/science/journal/0143974X/127/supp/C
http://www.sciencedirect.com/science/journal/01410296
http://www.sciencedirect.com/science/journal/01410296/141/supp/C
http://www.sciencedirect.com/science/journal/01410296/141/supp/C
http://www.sciencedirect.com/science/journal/0143974X
http://www.sciencedirect.com/science/journal/0143974X/138/supp/C
http://www.sciencedirect.com/science/journal/01410296
http://www.sciencedirect.com/science/journal/01410296/154/supp/C


 
̹̀    ā¿wÅ ÀĊõwýj ĂùwþöÎå(  ā½ÿ¹        ĂõÀõ¿,0 ā½wúÉ I, ½wĄz I,.42 

 

 

 

 

Comparing the Performance of Short L ink Beam in 

Buckling Unrestrained and Restrained Eccentric Braced 

Frames under non-linear Static and Dynamic Analysis 

 
Arash Hossein Shahi 

Master Student Of Structure, Islamic Azad University, Tafresh branch, Tafresh, Iran 

 Aboozar Saleh 

Asistant professor, civil engineering department, Islamic Azad University, Professor Hesabi 

Branch, Tafresh, Iran 

 
Abstract 
     According to the fact that our country is located in one of the seismic zones of 

the world, the possibility of strong earthquakes in different regions is inevitable. 

Over the past years, researchers have proposed different systems for absorbing 

and dissipating earthquake energy in structures, which, in this regard, 

unrestrained buckling braces have been focused by engineers. The purpose of this 

research is to examine the behavior of short link beam in steel frames with 

buckling and non-buckling braces. For this purpose, three structures, 3, 6 and 9 

stories with buckling and non-buckling braces are designed according to valid 

regulations and all seismic rules have also been controlled. Then, their lateral 

two-dimensional frame is modeled with eccentric braces on the SeismoStruct 

2016 software. In order to investigate the behavior of the link beam, nonlinear 

static and time history analysis have been used for three far-field earthquakes and 

type 2 soil. In the following, the results of the shear force and the bending moment 

of the link beam and the nonlinear static analysis curves of the frames in two 

models with buckling and non-buckling braces are compared. The results of 

nonlinear static analysis show that the moment and shear in the non-buckling link 

beam can be up to 38 and 50 percent more than the frame with buckling braces, 

respectively. Non-linear time history analysis shows a higher growth of link beam 

forces in a frame with non-buckling braces than nonlinear static analysis. 
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