
 
 
 

�

     º�]�Y×�ºÌu�·Y�¾¼u�·Y��

��
������������

��

��

��
������������������������������������������

��ZÌf»Y�\uZ��Ã�Z��¾¼n¿Y�½Y�ËY�É{ÓÂ§�ÉZÅ��

µÂX�»��Ë|»��Ê¼̧Ë{��Ì�{�Y��f̄{��

�Ì]{������f̄{Ê¼�Z̄�Ê¬e��

Y�ËÁ�Zf���½ZÌWZ���Z��Ì̧���|ÀÆ»��

Ȩ̂yY{��Ë|»��Ê]M�Z��Ì̧���|ÀÆ»��

��

������������������������������������������������������������������ÄË�Ë�ve�cPÌÅ�ÉZ��Y����Ẑ̈·Y�¥Á�u�\Ìe�e�Ä]���
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��
P�ŵźĪƬưƗ�ĨƿźŤƯřŹŚě�ƾŝŚƿŻŹř�ƾƴŤŝ�ƾƃźŝŹřƺƿŵŚŝ�ƶŞţźƯ�ŶƴƬŝ�ƾƄưų�ƽŵǇƺƟ�ƽŚƸŝŚƣ�ƽř�ƵŻźƫ�ƶƿŚěźŝ��ƾůřźƏ�ƁƹŹ���

�����ŵźĪƬưƗ�ŽŚſřźŝ�����������������������������������������������������������������������������������������������������������ÏÕ���
��Parametric Seismic Performance Evaluation of Tall Steel Moment Resisting 
��Frames With Shear Walls 

��
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�]YÂ���hv̂»��{�ÉZÅ�Ã�Z��ÉY�Ã��·�s���ÉY�]�Ã|��ÄWY�Y������Ä�]Z/��Z/]�¹�Ó�..ºÅ�{�YÂ»�Ê� ]��{�|Ë|m��ËY�ËÁ

�d�ÂÌa�ÉZÅ���{�Y|¿Zf�Y�����Ê¼³�{���h�Z]�|¿YÂe�Ê»�Ä¿Z̈�Pf»�¾ËY�Á�{�Y|¿�Y�������½Z/ËZ»�§�Z̄�Á�Ê/uY���ÉY�/]�½Z/uY��

Ã|��ÄWY�Y�ÉZÅ�s���µ�fÀ̄�ÉY�]�{{�³���

Ây�É{ÓÂ§�ÉZÅ�Ã�Z��¾¼n¿Y���h/v̂»�Ê»Â/¼����Â»M�hv]��{�Ǟ�|¿Y{�Ê»�¹�Ó�Y��{������,Ê/]{Y�Á�Ê/¼̧���ËY�/ËÁ�,
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Current Seismic Codes Assume A�triangular Distribution of Base Shear 
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Abstract 
Current seismic codes assume a triangular distribution of base shear for isolated buildings similar to their fixed-
base counterparts. In this paper the validity of such distribution is investigated for isolated structures having 
electrometric isolators. So different models of isolation systems are selected that cover a wide range of 
electrometric isolators with low to high stiffness and damping. The results of non-linear time-history analysis on 
these models show some conservatism in code-specified distribution compared with the observed distribution of 
story forces. Also a new formula is proposed instead of the triangular distribution to make a better estimation of 
real behavior of seismic isolated buildings. 
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�{ÂË�a��{�Ê̈Ì��[Zf����ÊËY�Ì»�Á�ÄÌ¿Zi5%��Á�s���Ä·�·��dve
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�]YÂ��ÄÌ·ÁY�ÉZÅ�Äz�¿��{�Ǟ�|�Z] �Ã�Z�Å�Ã|��Ä·Á�ËY�ÉZ���Y

�Ä̧¼mUBC 91��{Â]�Ã|Ë{�³�{ZÆÀ�Ìa��ÂÀ°Ë��Ë�Âe��{dyY,�

{Â��Ê»��Ë�Âe��Ë��Ä�]Y��Ä]�ÄmÂe�Z]��Z̈e�Y��{�ÄËZa���]���

∑
=

=
n

i
i

x
Sx

w

w
VF

1

    �����(�) 

�|À¿Z»�Ê¼Ë|«�ÉZÅ�Ä»Z¿�¾ÌWM��{�Ǟ�Ä�]Y��¾ËYUBC 91�
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|�Z]�Ê»�Ã{Z̈f�Y�{�Â»�d�ŹÀ]Zf�����{�µZj»�½YÂÀ��Ä]
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�ÉYÂfv»ÉÂ«��Ǟ�|�Z]�ÓZ]�ÉZÅ{ÂË�a��{�d�ŹÀ]Zf��¾ËY
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d�ŹÀ]Zf��¶»Z���ÓZ]�Ê̈Ì��ÉZÆ]Zf���Ze3.5g����{
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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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�ÊuY���ÉZÅÁ�Ì¿�½{Â]�±��]�ḑ��Ä]�Äq�,\�ZÀ»�w�¼Ì¿�{ÂmÁ

�ÉZÅ�Ä¿Zy�Z̄���Âe��ÂÀf»�ÉZÆy�¼Ì¿�|Ì·Âe�¹|��ḑ��Ä]�Äq�Á
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µZ�eY�©�Á�¦ ��ḑ���Ä]�d�ËZ]�Á�Ã{Â̂¿��Y{�Ì³�0Ô»Z̄

�½{�]��Z°]�Z]�Ä°ÀËY��́»�|¿Â��Äf§�³��¿��{��Y{�Ì³�Ä¼Ì¿�c�Â�

�w�¼Ì¿�Á{�Z]�Äq�Zb°Ë�c�Â�]�µZ�eY�©�Á�Ê�Zy�ÉZÆ�Á�

                                                                            
1- Internal Diaphragm 

�Ä]�Á�Ì¿�µZ¬f¿Y��{�½M���YÁ��¬¿�Á�|À̄�¶¼��{Ây�Ä]�¶�f»

{Â��¥~u�ÉÂv¿����
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|¿{Â]�Ã|��Ê§� »��Y{�Ì³�Á��Ë~a�¶°��cÓZ�eY���

�Ä]Â̄�Á�lË�e�Â¿�ÉZÅ�Ä·�·���Y��a�Ǟ�É�ZÌ�]�cZ¬Ì¬ve
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d�Y�Ã|��Äf§�³���Ǟ�Ê̂¿Zm�ÃZ³�ÄÌ°e��Âv»�Ä̧�Z§�¾ÌÀr¼Å

�����ÉY�Y{�����]Y�]�É�Y~³�Z]��Âv»��Y�,|�Z]�Ê»��f¼Ìf¿Z�

����|�Z]�Ê»��f¼Ìf¿Z����¾ÌËM��]YÂ��Ä]�ÄmÂe�Z]�Ä̧�Z§�¾ËY

�Ä»Z¿AISC-LRFD��������{�Ze�d�Y�Ã|��[Zzf¿Y�É�Â�

v»�Ä ·Z�»�{�Â»�ÉZÅ�Ìe�Ã{Á|���Z̈e�Y����Ze����f¼Ìf¿Z���
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��]Y�]�,d�Y�t·Z�»��Zf§��µ|»GPa�����|�Z]�Ê»���ºÌ̧�e��Àe

) yσ����]Y�]�{ÓÂ§MPa�������Zf§��µ|»�¹Á{��y�\Ì��Á

��]Y�]��Ì¿�t·Z�»GPa���
��d�Y�Ã|��Äf§�³���¿��{���ÄmÂe�Z]

u��ÌÌ¤e�½Á|]�ºÌ̧�e�t���ÊËZn]Zm�Ä]��ËY�§Y��iY��{�ºn

�{ÓÂ§��{�®Ìf�Ôa��¿�̄��́ÀÌ�Â]��iY��dz��½Â¿Z«�,

Ê�̂Àm�Ê³|¿Â��dz���Â¿��Y�Ã|��Äf§�³���¿��{�Ê³|¿Â���

|�Z]�Ê»����Ì»�½Â§�ºÌ̧�e��ZÌ »�¾ÌÀr¼Å�����¿��{�{ÓÂ§�ÉY�]

d�Y�Ã|��Äf§�³���

                                                                            
1- Kinematic Hardening 

2- Von Mises 
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|�ẐÌ»�½Z�°Ë�ZÆ·|»�Ä¼Å�ÉY�]�É��»��ËY�����É{Y�M�cZm�{

Ã�³�¶»Z̄��Â��Ä]�½Âf��ÉZa�ÉZÅ�Ã|��|Ì¬»�dÆm�Ä���{��Á�|¿Y

Ã�³��½Âf���Âv»��]�{Â¼��dÆm�Á{��{��Ì¿�½Âf��ÉÓZ]�ÉZÅ

Ã|��|Ì¬»�|¿{Y�M�½Âf���Âv»�dÆm��{�Z»Y�,|¿Y����{�\Ìe�e�¾Ë|]

Ê»�Ã{Y{�Ã�ZmY�½Âf��Ä]�,½Âf��ÉÓZ]��ºWZ«�dÆm��{�Ǟ�{Â�
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�µZ]�ºÌ¬f�»�µZ�eY��{�Ǟ��¿Z¼̄�Á���̄�,¶°��ÌÌ¤e�¶]Z¬»

{�Y|¿�{ÂmÁ�ZnÀËY��{�|ËM�Ê»�{ÂmÂ]�½M�Ä]��Ìe���

�{�d«{�Z]��¶°�����Ê»���Y�| ]�ÄÌuZ¿��{��Ìe�Ǟ�|Ë{�½YÂe
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�0Ô¼��{Â��Ê»�Ã|Ë{�Ǟ��Â�¿Z¼Å�Á�|ËM�Ê»�{ÂmÂ]�É�Y~³�Z] 
 

{�Y~³�Ê»�µZ�eY�d»ÁZ¬»�½Y�Ì»��]�É�ÌqZ¿��ÌiZe���Äq��Å�Z»Y
��Á���,|À̄�Ê»�Y|Ìa��ËY�§Y�É| ]�ÉZÆ·|»��{��Ìe��Z̈e�Y
�½M��ÌiZe�Á�|f§Y�Ê»�©Z̈eY�{ÂmÂ]�É�eÂ̧m�ÉZÆ̧°Ì���{��¿Z¼̄

�µZ�eY�d»ÁZ¬»��ÅZ̄��]{Â��Ê»��f�Ì]����
�d�Ì¿�É|u�Ä]�,d»ÁZ¬»��ÅZ̄�¾ËY�Ǟ�d�Y{�ÄmÂe�|ËZ]
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|�Z]�Ê»��Y{�Ây�]�Ê̂�ZÀ»�Ê�¼y���

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��
��

��

��

�¶°��������ÉZÆÌÀvÀ»�Ë��f�ÌÅ�½Z¼»�½Y�Á{��

-240

-180

-120

-60

0

60

120

180

240

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08

M
 (K

N
.m

)

SP-A-02 MP

-240

-180

-120

-60

0

60

120

180

240

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08

M
 (K

N
.m

)

SP-A-01 MP

SP-A-01 SP-A-02��

Interstory Drift Angle (rad) Interstory Drift Angle (rad) 

-500

-375

-250

-125

0

125

250

375

500

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08

M
( K

N
.m

)

SP-A-04 MP

-500

-375

-250

-125

0

125

250

375

500

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08

Interstory Drift Angel (rad)

M
 (K

N
.m

)

SP-A-03 MP

SP-A-03�� SP-A-04��

Interstory Drift Angle (rad) Interstory Drift Angle (rad) 

Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.

http://www.verypdf.com/


�

��

��
��

��

��

��

��

��

��
��

�Ä»Y{Y�¶°�������ÉZÆÌÀvÀ»�Ë��f�ÌÅ�½Z¼»�½Y�Á{��
��

�����ÉZÅ�ÊÀvÀ»��Âa�Ë��f�ÌÅ�½Z¼»�½Y�Á{��

�ÉZÅ�ÊÀvÀ»��Y�Ã{Z̈f�Y�Z]�Ë��f�ÌÅ���Z]�dve�Ã|»M�d�|]

�ÊÀvÀ»��Âa�,Ȩ̂°Ì��É�Y~³�Ë��f�ÌÅ�½Z¼»���d�|]�½Y�Á{

|ËM�Ê»���ÊÀvÀ»��Âa�Ë��f�ÌÅ�½Z¼»���Y{Â¼¿�½YÂÀ ]�½Y�Á{

½Z¼»���{Á��Ê»��Z°]�µZ�eY�½Y�Á{���cÓZ�eY��Âa�ÊÀvÀ»

�ÉZÆ·|»SP-A-01��ZeSP-A-04��¶°���{����d�Y�Ã|��Ã{�ÁM��

��fÆ]�Ä�ËZ¬»�ÉY�]�½Z�°Ë��Ìe�ÉY�Y{�ÉZÆ·|»��Âa�¶°��¾ËY��{

��Ìe�®Ìf�Ôa�Ê�¼y�dÌ§���Á�|¿Y�Ã|��º���ºÅ��ZÀ̄��{(MP)�

]½Z¼»�ÉY�Ä�ËZ¬»��Y{Â¼¿�¾ÌÀr¼Å�,Ã|��Ã{Y{�½Z�¿�¾Ìq��y�Z��

��Y�Ä ·Z�»�{�Â»�ÉZÆ·|»�cÓZ�eY�½Y�Á{SP-A-01��ZeSP-A-05�

�¶°���{�����d�Y�Ã|��Ã{�ÁM���d�|]�ÉZÅ�Y{Â¼¿��Y�Ã{Z̈f�Y�Z]

{Â¼¿�Ã�Z�Y��Ë��{�YÂ»�Ä]�½YÂe�Ê»�Ã|»M���

¦·Y���Ä ·Z�»�{�Â»�ÉZÆ·|»�ÉY�]�Ã|»M�d�|]�Ê�¼y�d»ÁZ¬»

]�¾ËY�]ZÀ]�,|�Z]�Ê»��Ìe�®Ìf�Ôa�Ê�¼y�dÌ§����Y��eÓZ��

��

�Y�Ã|��Ã{Z̈f�Y�µZ�eY ��Y{�Ây�]�Ê]Ây��ZÌ�]�d»ÁZ¬»

�Ä]�¶�f»��Ìe��{�®Ìf�Ôa�¶�̈»�¶Ì°�e�h�Z]�Á�d�Y
{Â��Ê»�{Ây���

[��Ä�uÔ»�¶]Z«��ÌiZe�,½Âf����¬»��Â¿��®Ìf�Ôa��Zf§���]�ÉY

{�µZ�eY�Êfz���ËY�§Y�h�Z]�ZÆÀe�Á�{�Y|¿�µZ�eY�ÄÌuZ¿��
{Â��Ê»�®Ìf�ÓY���¶�̈»�¶Ì°�e�¶Ì·{�Ä]��Ì¿��»Y�¾ËY

��Y�¶�̈»�¾ËY�¶Ì°�e�Z]�Ǟ�d�Y��Ìe���¬»��{�®Ìf�Ôa
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Ductility of Con centrically Braced Frames by Torsionl Element Mechanism 

 
 

Abstract 
In this paper a new type of earthquake energy dissipation element has been introduced. The element is 
supposed to be used as a supplementary element in concentrically braced frames to improve the ductility of 
the whole system. Such elements usually yields before critically (instability) load of the braced systems. 
Using this approach, during a strong earthquake cause only this element yields and other frame elements 
(beams, columns, braces, connections) should be remain in the elastic range of behaviors. The current studies 
have theoretically and experimentally investigated the application of this special link element. 
The importance of such mechanism is the ability of this device in dissipation of the input earthquake energy 
by using torsional behaviors. 
This member could be used as a fuse element in seismic design and rehabilitation of the concentrically 
braced frames 
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°�¶������,��̄�¹ŹÀÅ��Z]�Ë��Ä¿Â¼¿�¶°���ÌÌ¤e��Y�É�ËÁZ�e

�¶°��Á�d�°��½Z»��Á��Z�§�����Á�Ì¿��Y{Â¼¿±����½Z/°»��ÌÌ¤e

Ê»�½Z�¿�Y��ZÅ�Ä¿Â¼¿��ËZ»�M��Y�Ã|»M�d�|]�|Å{���

��
��

 

��
 

�¶°�������Z]��iY��{��rÌa�dve�Ä·Â· 
É�Z�§�Á�Ê��̄�c�Â�]�É�Âv»��

��

��
 

��
�¶°�������M��Y�¶�Zu��Ë��f�ÌÅ��Y{Â¼¿ZÆ�ËZ»��

Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.

http://www.verypdf.com/


�

 
 

 
�Ä»Y{Y�¶°������ZÆ�ËZ»�M��Y�¶�Zu��Ë��f�ÌÅ��Y{Â¼¿��

��

���Y|/Ìa��Ë��f/�ÌÅ�ÉZÅ�Y{Â¼¿�Á�{YÂ»�d�e��Y�Ǟ��Â�¿Z¼Å
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d�Y�®Ë{�¿�®Ìf�Ôa��ve�{�Â»�ÊËZÆ¿��Z]��{Á|/u�¶¼�
����¾/e

d�Y�Ã{Â]���
��

����Ê�y�Á{�µ|»�Z]�Ä·Â·��Zf§��É�Z��ÄÌ̂���

�ÉZÅ�Ä»Z¿�]��{�ZÆ¿Z¼·Y�Ê�y�Ì£��Zf§��ªÌ«{�É�Z�·|»�Ǟ�Zn¿M��Y
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Parametric Seismic Performance Evaluation of Tall Steel Moment Resisting 
Frames With Shear Walls 

Abstract 
In this paper, parametric seismic performance evaluation of tall steel moment resisting frames with shear walls is 
presented. The performance point of each frame is determined by principals of capacity and demand curves.  The 
evaluated frames are of 15, 20 and 25 storey. Effective damping of each frame is calculated using ATC-40 method. 
Effect of parameters such as shear to wall stiffness ratio, total structure stiffness to frame stiffness ratio, wall width to 
structure height, number and width of bays, and height of the frames to seismic performance are considered and results 
are evaluated for immediate occupancy performance level. 
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d�Y�¹�Ó�lËZf¿�dv���Y����

�Ä]��Â]�»�ÉZÅ�Z°ÅY��,|Ë{�³��̄}�ÓZ]��{�Ä°¿ZÀr¼Å

¼̧���Z�Y��]�ÊuY����Ì·Z¿M�t����ZÆq��Y�Ê°Ë�ÈËZa��]�{�°

Ã|Ë{�³��YÂf�Y�,Ã|��Äf̈³�|¿Y���[Zzf¿Y�Á{�ZÆÀe�,{ÂmÁ�¾ËY�Z]

�¦f̧z»�LY�mY�{�°̧¼��¾�Á��Á�t�YÁ��Â��Ä]�©Â§�Ê�y��Ì£

�,Ã��·�¾Ì»���Y�Ê�Z¿�,Ê³|Ë{�\Ì�M�¦f̧z»�sÂ���dve�Y�

Ê»�µ|»�|ÀÀ̄���Ê�y��Ì£�Ê°Ì»ZÀË{��Á��ZÆÀe�,�Á��Á{�¾ËY��Y
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Codes FEMA 

273 
Mean Return 
Period Years 

Probability of 
Exceedance 

  72 50% in 50 
years 

  225 20% in 50 
years 

Design basis 
earthquake (DBE) BSE-1 474 10% in 50 

years 
Maximum Capable 
Earthquake (MCE) 
Or Maximum Credible 
Earthquake 
Or Maximum Considered  
Earthquake 

BSE-2 2.475 2% in 50 years 
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EARTHQUAKE DESIGN LEVELS 
(SEAOC VISION 2000, 1995) 

Probability of 
Expectance 

Recurrence 
Interval 

Earthquake 
Design Level 

50% in 30 years 43 years Frequent 
50% in 50 years 72 years Occasional 
10% in 50 years 475 years Rare 
10% in 100 years 970 years1.2 Very Rare 
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4�- Life Safety  
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1�- Basic Objective  
2�- Essential Hazardous Objective  
3�- Safety Critical Objective   
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4�- Hysteric Behavior  
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|À�Ẑe�Y��{�ºÅ�Z]�Z��Y�É��°Ë����d/�Y�¾°¼»�¦f̧z»�ÉZ��Y

�|À/�Z]�Ã|��¶�f»�ºÅ�Ä]�É���ZË�É�YÂ»�c�Â��Ä]����{�Â/»��{

�����Ê/���]��Á��,|À̧/�f»�º/Å�Ä/]�É�YÂ»�c�Â��Ä]�Ǟ�ÊËY�mY
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1�-Federal Emergency Management Agency 
2�- Applied Technology Council  
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3�-Demand Curve  
4�-Capacity Curve 
5�- Performance Point 
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�Z]���Âf»�dÌ¼ÅY�
�I=��Ã|��Äf§�³���¿��{�|¿Y�����Z/f§��\Ë��

������Ã�Z¼/��µÁ|/m�Ä/]�Ä/ mY�»�Z/]�ZÆ]Z«��Y�®Ë��Å�Ä]��Â]�»����

�¾Ì/WM�¹Á{�¶�§��È/»Z¿�����]��[�,��R=�����Ã|/��Ä/f§�³��/�¿��{

d�Y��Ä¿ZËY��µ|»��{��������º³Y�§Z/Ë{�®/Ë�Ä/¬̂���/Å��Y�/e�ÉY�/]�ÉY

Y�Ã|��¦Ë� ed�����

��
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ºÌÀ̄�Ã{Z̈f�Y�Ê��]�ÉZÅ�YÂË{���Ä]�Ê��]��YÂË{�®Ë�ÉY�]�³Y

������{Â��Ã{Z̈f�Y�µ{Z »�½Âf��®Ë��Y��f»��YÂË{��Zf§���Ê��]��

Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.

http://www.verypdf.com/


�

��

�{�Y�Ë��,{Â]�|ÅYÂy�Ê̂Ë�¬e�Ȩ̂Ìy�Ȩ̂Ìy�Ã�Z��{�Â»��ÊÀf]�ÉZÅ

|À]ZË�Ê»���f�³�lË�|e�Ä]�ZǢ�e�Á��®Ìf�Ôa�¶�̈»�ÄnÌf¿��{
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