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�Y�Ã{Z̈f�Y�Z]�¶]Á{�½Âf��Ä]��Ìe�µZ�eY�Ǟ�¶°��Á�d»ÁZ¬»�ÉY�Y{�É�ZÀ̄�cZv̈����{�½M�Y�½YÂfÌ»�Á�|�Z]�Ê»�Ê̂�ZÀ»�É�Ë~a

{Â¼¿�Ã{Z̈f�Y�{ZË��É�Ìy�Ã��·�Z]�ª�ZÀ»�ÉY�]�Ã�ËÁ�Ê�¼y�ÉZÆ]Z«���

 

É|Ì̧̄�cZ¼̧̄���

�¶]Á{�½Âf��,Ê̂Ì̄�e�½Âf��,�É�ZÀ̄�Äv̈��,�Y{�Ì³�µZ�eY�,É{ÓÂ§�Ã�Z� IȨ̂°Ì���Zf§��,Ä·�·��¶]Z¬»��{�¹ÁZ¬»�Ã�Z��,���

 

 
Moment Connection of Steel Double-I Built-Up Column Using Side Plates 

 
ABSTRACT 
This paper proposes a new geometry for the moment connection between I-beams and double-I built-up 
columns. The beam flanges are usually connected directly to the column cover plate by T-joint full penetration 
groove weld. The column cover plate will be quite flexible. The groove weld will also become a weak point and 
lead the connection to premature failure. We have studied the possibility of using full-depth side plates to modify 
the connection geometry. This new geometry eliminates brittle behavior and all other uncertainties that are 
intrinsic with the use of complete penetration groove weld. Using the side plates also eliminates all uncertainties 
about the deformation and buckling of double-I column cover plate. A series of five non-linear, three 
dimensional finite element models were developed to study the behavior of moment connection of I-beams to 
double-I built-up column under cyclic loadings. The results obtained from our numerical analysis indicate that 
this new connection geometry has sufficient strength and ductility to be classified as a SMF connection. 
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�Ê�¼y�ÉZÆ]Z«�ºf�Ì���Y�Ǟ�Ä̂e�»�|À̧]�ÉZÆ¿Z¼fyZ��dyZ�

�ÉZÆ¿Âf��\Ì̄�e��Y�|ÀÀ̄�Ê»�Ã{Z̈f�Y�Ä·�·���]Y�]��{�¹ÁZ¬»

�ÉZÅ�Ìe�Á�Ê�Â«I�{Â��Ê»�Ã{Z̈f�Y�ÉY�Ã{�f�³��Â�]�¶°����

�ZË�{���{�Â¿�ÉZÆ�Á��Z]�Ä¿Zy�Z̄��{�¶°��Ê�Â«���Z¬»

|��{�Â¿���¬»�|Àq�ZË�Á{��Âm��Y�ZË�Á�|¿Â��Ê»�|Ì·Âe�¹�³�Á�Ã

|¿Â��Ê»�ÄfyZ��©�Á�ZË���Ê�Â«���¬»�Z]�Ê̂Ì̄�e�ÉZÆ¿Âf������{

|¿Á��Ê»��Z°]�Ê̈ f̧z»�ÉZÆ̧°��Ä]�É{ÓÂ§�ÉZÆ¿Z¼fyZ����¹|�

�ÊuY���ÉZÅÁ�Ì¿�½{Â]�±��]�ḑ��Ä]�Äq�,\�ZÀ»�w�¼Ì¿�{ÂmÁ
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1-Built-up Box Column 
2- Double Column 
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��iY�dve�Ǟ�ÊËZÅ�Ã�Z���{�Ê�Â«�ÉZÅ�½Âf��Ä]�¶°�

|¿Â��dËÂ¬e�d�ËZ]�Ê»�|Àf�Å�Ä·�·��ZË�{Z]�ÉZÅÁ�Ì¿���Ä]�Ze

fz»�ÉZÆ�Á���Á�»Y�Ê �Â»�¶°���ÌÌ¤e��Y�É�Ì³Â̧m�ÉY�]�Ê̈¸

�Ã|ÀÀ̄�dz���Y�Ã{Z̈f�Y�Z»Y�d�Y�Ã|��{ZÆÀ�Ìa�½Âf��Ã�YÂË{

Ê¿Á�{�ÉZÅ���d�Y�µÁY|f»�ZÆ�Á���ËZ���Y��f�Ì]����|Àq��Å�,

�Ã|ÌrÌa��ZÌ�]�Ê�Â«�ÉZÆ¿Âf��½Á�{��{�Ã|ÀÀ̄�dz��\�¿�Ǟ
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1- Internal Diaphragm 
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{Â��Ê»�¶¬fÀ»���d�Y�¾°¼»�Äq�³��Ì¿�Ê��]�ÉÁ�Ì¿�µZ¬f¿Y

�{�Ë~a�¹Zn¿Y�½Âf��Ä]��Ìe�½Zm�ªË����Y�¥�Z f»�ÉZÆ�Á��|À¿Z»

��Y�Ê��]�ÉÁ�Ì¿�ªÌ¬ve�¾ËY��{�Ã|��{ZÆÀ�Ìa�ºf�Ì���{�Ê·Á

Ê��]�Äv̈��Á{�ªË�����½Zm�¥���Á{��{�Ǟ�¶°��¶Ì�f�»
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7.1 10.7 150 250*10 180 2 IPE240 IPE300 SP-A-01 
7.1 10.7 150 300*15 200 2 IPE300 IPE300 SP-A-02 
8.6 13.5 180 250*10 180 2 IPE240 IPE400 SP-A-03 
8.6 13.5 180 300*15 200 2 IPE300 IPE400 SP-A-04 
10.2 16.0 200 300*15 200 2 IPE300 IPE500 SP-A-05 
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Model t sp L sp h sp t cov L cov b cov t con t sh 

SP-A-01 15 550 350 10 300 300 10 10 
SP-A-02 15 600 350 10 300 350 10 10 
SP-A-03 20 600 450 12 350 300 12 12 
SP-A-04 20 650 450 12 350 350 12 12 
SP-A-05 20 700 550 15 400 350 15 15 
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��{�½M�½{Â]�®qÂ̄�ḑ ]�ºÌ̧�e�ÄÌuZ¿��Y�,Ê³{Z��ÉY�]

{Â��Ê»���À§���Ê�¿�̄�Ê³|¿Â��dz��ÄÌuZ¿�Z]�Ä�ËZ¬»����{

�µ|»�¾ËY�µÁY��y�\Ì��Z]��]Y�]�Ǟ�{ÓÂ§�ÄfÌ�Ìf�ÓY�\Ë��
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1- Kinematic Hardening 

2- Von Mises 
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{�Y|¿�{ÂmÁ�Ê¿Y�́¿�,Ê¿ZÆ³Z¿�{�e�d�°���Ê»�É�ÁM{ZË��Ǟ�{Â�
�{ �Ä]�,lË�e�Â¿��Y�¶̂«�Ê�¼y�cÓZ�eY�Ä]�¹Â�Â»�cÓZ�eY

��iY�{�cÓZ�eY�,µZ�eY�ÄÌuZ¿��{�®Ìf�Ôa�¶�̈»�¶Ì°�e�¶Ì·{
|¿|��\Ì�M��Zq{�Ä·�·����

�¶°���{��Ì¿�µ{Z »�®Ìf�Ôa��¿�̄��� _���ÉY�]
�¾ËY��{�d«{�,d�Y�Ã|��Ã{Y{�½Z�¿�Ê���]�{�Â»�ÉZÆ·|»

Ê»�½ZÌ]�Ê]Ây�Ä]�ZÆ̧°�����ÌÌ¤e�¹Z¼e�Ǟ�|À̄��{�®Ìf�Ôa�¶°
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½Z¼»�ÉZÅ���Ê�¼y�d»ÁZ¬»�,{Â��Ê»�Ã|Ë{�ZÆ·|»�Ä¼Å�½Y�Á{
�Ê�¼y�dÌ§���½Y�Ì»��Y�,É�Y~³�Z]��yM�¶uY�»�Ze�Ã|»M�d�|]

��Ìe�®Ìf�Ôa(Mp)�{�½Z�¿�¾Ìq��y�Z]�Ǟ�,d�Y�Ã|��Ã{Y
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