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0.957kips / ft 1W 
0.877kips / ft 2W 

23.71kips 1L 
17.84kips 2L 
28.70kips 3L 
26.31kips 4L 
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A! .  c(� ������ ����	-���$
PBPD  +�*��� ���d�V
  ��� �� *"�3-9 �- 59&��-  C(�": �� 56 "/��5-4  (5-5 *"� 5z���  "�/� .
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 O3�(� +� ����� 5#�$ c�3 wu&)3-1 ( �)3-13 ( ()3-14 (53 �- �&� "#> .    5�#�$ c��3 I
�
A! +� "A3
� �3 �9/�: ���(�
/ ������ ����A- +� *��N	&)3-1 ( �!)3-3 ( 59&��-(  C(": ��5-4 *"� 5z���  "�/� .

aS  ��� �� 56 ��	� C�	06 5
��/ �3�q ��"U-1-1 *��� .��/ �$ O� �3 *"� �- 5	
�H �i/ �� ���.  
 �"/�
$ �
! +�
/ ���- ���3 �-(�U-i PrV�  5U9� ��i  5@3�� +�)5-10 ( I
�
A!  ��-   ���� ( �� 5�@3��  

)5-10 (5
�! ���3 *�H  �VSN- ���PcM 0��- 5	
�H �i/ �� ��� .     ��3 ����3 "�/�
$ �����
! �����
 5,��A- +� *��N	&�)5-13 (�- L�K/� ��� . ���
 +�A 992  2
V;! 80! �350 ksi  "�� *��N	&� .  I��g

I#�  C�	06 G
/ ��#��3 �9;/ 56�- ���H . C(": �� �#�4/ a��U-)5-6 (�&� *"� 5z���.  
3- .�	& ( ��"03��4- ��
! ��A@� �-�� ����3 "/�
$ ����
! +� �
' ��\T� �����   ����#(� j�&��3 ��

 �

�F �����) C����5-6  �!5-8 (�- L�K/� ���. .�	& 53 �,��T� �9/�: ���(�
/    ( ��"�03��4- ��3 ��
 �
! ��A@�) ���5-7- �(hE�� �9/�: ���(�
/ �      ���d ���& 5�3 *"��i LF� )  ����5-7- � (

�-  "0��3) ��&�� ��& 53 �9/�: ���(�
/ �#i RF� �/���3 56 L�"6 �� �&� �!.(.  
 ����- ���(�
/.�	& �� �� �"0	;� �VUq �����3 +� ���/ u i(P )�*��	;H �VUq ��3 kiuW   �e6�"�� (

  "�03��4- ���#�G/ �� "/�
$ �
! �J0,B i(M )     ���i	/� ����- ����3 ����(�
/ �e6�"�� ( ku i(V ) .  ����3
.�	&  �
! ��A@� ( "03��4- .("3 ��) ���5-8- a ( �,��T� ���(�
/i RF�  �#i LF�    5�6 L�"�6 ��

�/���3  ��- �&� �!  k"���3u i(V ) �c i(M ) �i( M)� (u i(P ) .   ���E��� �9/��: ����(�
/i LF�  ��#
i RF�  ��� �/�	& ���� �J0, C��A! +� 56 "0	;�5-7  �#5-8 53 �- �&� "#> . .����    �� 5�6 ����

*+�, O3��g  ��(ANSI,2005a)AISC         ����3 ���i	/� ����- ����3 �(��
/ �e6�"�� �*"�� R7�-
  ����3 "/�
$ ����
!yR 1.1)�  (u y PV 1.25R V 0� � ( ��- ��   5�3 .���!    5�i�E- ��3�� ����  ��

x�G3  %
	&E$ ���3 �-(�U- +� �!P(V ) �7& ��,�S- �-(�U- 5
�g� +� B�&�&� 56    ( ���/�6 �H"��
C�3 �� ���3 �-(�U- �- 5K
	/ "/�
$ �
! ��� �
�H �i/ �� ��� .53       ��
! .���- �e6�"�� �53���- ��
,�

�
$ ����
! ���3 "03��3 ( .�	& ��#�G/ �� "/�
$"/  ���3) �0A#P

P

Me 1.6
V

� (53 �3 �&� �3��3 =
!�!:

C y PM R M� (B y P y P y PM [e(1.25R V ) R M ] 0.75R M� � �  
 C(�": �� �F�0	- �#��U-5-7  �!5-9 �&� *"� 5�E�.  

4-   2
V�;!�
' ���\T� +�
/ ���- �-(�U- �y�
 h�� 53 ��E�� �9/�: ���(�
/ 59&��- +� w$   *"/���
).�	& ( ��"03��3 ��
! ��A@� �� (�- ��  �	&� %
	&�� �
V�! %# �3 .��!# � ����/ 59&��- ��!�
u-�6

 �E�:i R) F� �#i L( F� �i(MB)�c i(M ) �M( )i�  (iuW 53  5�3 �,��T� �����3 .��0T   ���;�
�- "0#> . O3��g [3�@- �\T� I#� �����AISC 53  %
	&�� ����� c(� �	0�&   "�� L��K/� .  a���U-

 ��� �� �\T� �#�4/5-12 �&� *"� *��� .��/.  
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����	-���$ IBC 2006

2.38g sS 
0.84g 1S 
1.0 aF 
1.5 vF 

1.587g DSS 
0.840g D1S 

0.106sec 0 D1 DST 0.2.(S / S )� 
0.529sec. S D1 DST S / S� 

D 5U9� 5U@0- �"03  

II ]�/ ��3��6  

E  5U@0-*+�, �G
�  

39ft .��	��& ]�N!��  

0.418sec. T 
1.0 �
��� =#�g  

4630kips *+�, .+( ]��K- *+�& ��  
  

 P�*R5-3 -  P�Q� �
�� ��
�� ������
��
EBF 3 ��G�  
  

iF
(kips)

�
  i i 1 i( ).h�� ��  i�  i iw h
  i iw h

(kip ft)�  iw
(kips)  ih

(ft.)  5U9� 
758  39.00 1.000 62400  62400 1600 39 3rd  

415  14.25  1.548  101790  39390  1515  26  2nd  

201  3.44  1.813  121485  19695  1515  13  1st  

1374  56.69 4.361   121485 4630   �  
  

*  ��� (� ���3EBF  ��� �� *"� *��� .��/5-9-a
  

 P�*R5-4 -  P�Q� �
�� ��
�� ������
��
EBF 3 ��G�  
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 c(� ����	-���$PBPD 
1.587g  aS  

0.418sec.  T  

0.5%  2
V;! �9;/ .��-�

<! �9;/y	  

2%  ?"� �9;/ .��-�

<! �9;/u	  
4  s u y/� � 	 	  

2.93  R�  

0.814 �  

6.583 �  

0.297 V / W 

1374 kips��� (� ���3EBF�"03��4- 5/��� ��4d �#  ����� 5#�$ c�3V  

  

 P�*R5-5 -  P�Q� �
�� ��
�� ������
��
EBF 3  ��G�)��
�
(  
  

f
f

b
2t �  pV

(kips)



  
����� a@U- 

"/�
$ �
! 
i prV

(kips)
�

  i i( Fh ) / 4
(kips)

�
  iF / 4

(kips)  5U9� 

6.3  93  W12 35�  90  7388.2  189.4  3rd  

6.9  141  W14 68�  140  2699.1  103.8  2nd  

6.8  184  W16 77�  164  652.3  50.2  1st  

  

* s

y

F
38 9.4

F
�  *+���, O3����g [3���@-  ��AISC(2005) .�#����U- 5����

w

h
t  ����-�G,�AISC  *��(>���3 ��

�- I#� ( "0#��/ �&� *"� *��� .��/ �:.  
  

 P�*R5-6 -  *<��
 ��= ��
�� �
�� ��
�� ������
��
) C���X�5- 10  �5-13 (  
  

  

BM
(kip ft)�  CM

(kip ft)�
uV

(kips)  pM
(kip ft)�

  pV
(kips)

  
a@U- 

"/�
$ �
! 5U9� 

250.2  234.7  141.9  213.3  103.2  W12 35�  3rd  

395.3  527.1  214.9  479.2  156.3  W14 68�  2nd  

522.5  696.7  281.3  633.3  204.6  W16 77�  1st  

  

 P�*R5-7 - ��MA
 ��
�� �
�� �`�"�� ������
��
 � *<��
 ��= a����  
��L��7E= �&*<�  
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.�	&"03��4- ( �
! ��A@� �3 �� 
5A@� *"�+(� 53 �9/�: �(�
/ 

i LF (kips)� 
����- �(�
/.�	&  
u i(P ) (kips)  

�
! 5A@� �(� �VUq �����3 
iuw (kip / ft) 

329.9 39.5 0.957 3rd 
180.8 43.1 0.957 2nd 
87.4 43.1 0.877 1st  

  

 P�*R5-8 - )��� �
�� ��
�� ������<  � ��= C�XY( �
�@� �� ����*"����  
  

.�	&"03��4- ( �
! ��A@� .("3 ��� 
�5U9 *"�+(� 53 �9/�: �(�
/ 

i RF (kips)�
�.�	& ����- �(�
/u i(P )

(kips) 
*

cd / 2�i u i( M) (V )� �  
(kip ft)� 

25.7 39.5 82.8 3rd 
14.1 38.1 125.4 2nd 
6.8 38.1 164.1 1st  

  

*  ��� 535-8 .�	& ���3 �"#�J03  a@U- ��W14 "� Z�
 .�),cd / 2 7 in.�  
  

 P�*R5-9 - )��� � ��
�� ������< *"���+� � ��= C�XY( )�*� ��
  

5-3 -2-  �����EBF 10 <?@�  
L�H ����� c(� �� �V�� ���PBPD +� �&� ���9T:  

1- [3�@- �F�0	- ����� ����	-���$ �"	3�2006IBC 53 �- �&�     C("�: �� 5�6 "�#>5-10  5�3   ����
�&� *"� *��(> 5�E�.  

 hE�� 5
,(� �
V�! j�&��3 ����� �(�0! *�(� (53 5:�! �3 h�� 5#�$ c�3     �e6�"�� �����V�T ���
A-

5U9� I
3 �9;/ .��- �

<! �9;/2% �@� �@& �3 5,G,+ %# ���3 (10%  ��50  C�&2( MCE)
3

 
�- I

A! ��H� . c(� ���3 ����� ����	-���$PBPD *��� ���d�V
 [3�@-  ��� �� *"�2-9  �� 56

 C(�":5-11- a  (5-11- b 59&��- *"-> (   �����A- +� h�� 5#�$ c�3 wu&)3-1( �)3-13 ( ()3-
14 (53 �- �&� "#> ..��� �h�� 5#�$ c�3 I

A! +� w$  C(": �� 56 ���5-11- a   ��&� *"� *��(>

 O3�(� +� *��N	&� �3 �9/�: ���(�
/)3-1 ( �!)3-3 (�- 59&��- ��� .�"/�
$ �
! +�
/ ���- c�3 �-(�U-
i PrV�5U9� ��i 5,��A- +�)5-10 (I

A! ( .> ��3 "/�
$ ����
! ����� *�H�  5�3    5�,��A- %��6)5-

13 (�- L�K/� ��� .  ����
 +�A 992    2
V�;! 80�! ��3   ���&�50 ksi     �H����
 �9�;/ ( *��N	�&�
)��#��3 ("� C�	06 G
/ . C(": �� ����� a��U-5-12 �&� *"� *��(>.  
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  C�e- ���  

I .�	& �-��!  ��� �4: �� �"03��4- 5/��� �� ���- "0��3.  
__ ���- .(�3 �"03��4- 5/���  

(a)  
  

  
For SI:1 foot = 304.8 mm

   
(b)

 #%&5-9 -  )�@�S�� P�Q� �� O���� )	
3 '�( � ��G� �
�
� ��� EBF  
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I .�	& �-��!  ��� �4: �� �"03��4- 5/��� �� ���- "0��3. C�e- ���
__ ���- .(�3 �"03��4- 5/���  

(a)  
  

  
  (b)  

  For SI:1 foot = 304.8 mm
  

 #%&5- 10 -  )�@�S�� P�Q� �� O���� )	
10 '�( � ��G� �
�
� ��� EBF  
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(a)  

  
  

 (b)  
  

 #%&5-11 - (a �
�� �7�_ ��
TU��� EBF 3  ��G�(b �
�� �7�_ ��
TU��� EBF  
10 ��G�  
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 #%&5-12 - P�Q� ��MA
 a���� EBF 3 ��G�  
  

2- �
V�!  ��� �� L(� 5U9� ]�N!�� �

<! 56 ��� .��/ 5
,(� ���10   ���� �

<! G6��! 53 �K0- 5U9�
"� "���� 5U9� .> "/�
$ �
! �� .  "�/�
$ �
! .��(� 56 =V@- I#� j�&��3 �]�N!�� �� ��	7& ��i0-�/

    ��- hE��� ��&� =�&�0	- ��U9� I
3 �9/�: �9;/ .��- �

<! �3 5U9� %# ��  ���� .(Chao, and 

Goel, 2005, 2006c) .(�U- hE�� �3 "/�
$ �
! .��(� �), 53 ?"� 5U9� �	7& �9;/ j�&��3 .> �-
�- C�	06 �i/ ���- 5U9� �	7& ��� .�0A#:  

(19 5)�  t
p p

story

KV V .
K

� �  

P: V        I	
��H ��i/ �� .("�3 ���40��
$ ������ c(� j��&��3 56 "/�
$ �
! ����� ���3 �-(�U-
53 �	7& ��i0-�/ �- �&� "#> .PV� hE�� c�3 �-(�U- �"/�
$ �
! *"�tk    5�6 ?"�� 5U9� �	7&

( "� "���� *��� h�� B�"A3storyk �3 �&� �3��3 56 �&� *"� *��� 5U9� %
	&�� �	7&:  
(20 5)�  "03��3K�.�	&storyK K�  

"��3 ����
H .�	& ��4	/� (� �� �H�.  

(21 5)�  
2

s i s
story 3

i i

12E I (sin )(cos A
K

hh
	 	��

� �
 
  

"��3 �SN- �4	/� %# �H�:  

(22 5)�  
2

s i s
story 3

i

3E I (sin )(cos A
k

hh
	 	��

� �
 
  

56s: E �5	
;	&�� C("-iI .�	& �&�0#� .��-i ���� 5U9� %# �� L�: h  �5U9� ]�N!��:	  5#(�+
 "03��4-)���5-13 ((A �- "03��4- a@U- �@&  "���3 ..> +�  �:   ��- ���i	/� 5�6 �#�  .�	�& �(�   ( ���

5,G,+ C�� �� ��"03��3 �- %
	&�� �	7& "0/��3 ���3 %
	&�� x�G3 ���  "/��!53 �(� ��6.  
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 ����	-���$IBC 2006  
2.38g  SS  

0.84g  lS  

1.000  aF  

1.500  vF  

1.587g  DSS  

0.840g  S  

D  *+�, 5U@0-�G
� 
II  ��3��6 ]�/ 
E  5U9�*+�, h�� �"03�� 

134 ft.��	��& ]�N!��  
1.418sec.  T  

1.0  �
��� =#�g 
15700kips  .��	��& .+( ]��K-  

  

 P�*R5- 10 -  �
�� ��
�� ������
��
 P�Q�EBF 10  �
 ��G�IBC 2006   
  

iF
(kips)

�
  i i 1 i( ).h�� ��  i�  i iw h
  i iw h

(kip ft)�
  iw

(kips)
  ih

(ft.)
  5U9� 

434  134.00 1.000 222440  222440 1660 134  10th  

226  63.06 1.521 411200  188760 1560 121  9th  

174  43.40 1.923 579680  168480 1560 108  8th  

140  30.72 2.246 727880  148200 1560 95 7th  

114  21.53 2.509 855800  127920 1560 82 6th  

92  14.58 2.720 963440  107640 1560 69 5th  
72  9.30 2.886 1050800 87360 1560 56 4th  
54  5.36 3.011 1117880 67080 1560 43 3rd  

37  2.56  3.096  1164680 46800  1560  30  2nd  

15  0.41  3.130  1183400 18720  1560  12  1st  

1358  324.93 24.044   1183400 15700   �  
  

*  (� ���3EBF  ��� �� *"� *��� .��/5-10 a

 P�*R5-11 - a - P�Q� �� O���� ��
�� ������
��
 EBF 10 ��G�  
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 c(� ����	-���$PBPD  
0.559  aS  

1.600 T 

0.5%  2
V;! �9;/ .��-�

<!  
2%  ?"� �9;/ .��-�

<!  

4  u
s

y

	
� �

	
  

4  R�  

0.4375 �  

1.491 �  

0.086 V / W 

1358 kips(� ���3EBF�"03��4- 5/��� ��4d �#  ����� 5#�$ c�3  

  

 P�*R5 -11 - b -  P�Q� �� O���� ��
�� ������
��
EBF 10  ��G�)��
�
(  
  

f
f

b
2t �  pV

(kips)



  
����� a@U- 

"/�
$ �
! 
i prV

(kips)
�

  i i( F h ) / 4
(kips)

�
  iF / 4

(kips)
  5U9�  

9.19 54.8  W8 31� 50.9  14532.1  108.4 10th
  

6.47 83.7  W10 45� 77.4  6838.8  56.5 9th
  

6.31 109.1  W12 50� 97.8  4707.1  43.6 8th
  

6.11 125.6  W14 53� 114.3 3331.6  45.1 7th
  

6.97 140.7  W14 68� 127.6 2334.7  28.5 6th
  

6.41 153.4  W14 74� 138.4 1581.6  22.9 5th
  

6.41 153.4 W14 74� 146.8 1008.6 18.0 4th

7.70  159.6  W16 67�  153.2  580.8  13.5  3rd  

7.70  159.6  W16 67�  157.5  278.2  9.3  2nd  

7.70  159.6  W16 67�  159.3  44.1  3.7  1st  

  

* s y0.38 E / F 9.2� *+�, O3��g [3�@-  ��AISC )2005 (   �#���U- 5�
V6h/tw   ���-�G,�AISC  ��
 *��(>�3�- I#� �� 56 "0#��/ *"�/ *��� .��/ �: "/�.  

  

 P�*R5-12 -  *<��
 ��= ��
�� �
�� ��
�� ������
��
) b�
��)5- 10 ( �)5-13((  
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 #%&5-13 - �0 �� ��G� ��9� �G��,� EBF  
  

 ��� ���3 5U9� �� �	7&10  C(": �� ( 59&��- 5U9�5-13 "� 5z��� ..��� C(": �� 56 ���5-13 
�- *"#� 53 L(� 5U9� �	7& ��� %d�6 �4:�! �3�� ���  �(�K- ��U9� +� �!�&� .  c(� ��3 ��"U- I#�

"� hE�� �#+.  
53 8
3 �V6���    5�3 ( ��&� I#��#+ 5U9� 53 f�3�- ��	7& ��"U- I#�!  "�!    8���6 ���3 ���U9� �� r#�

�- "3�# .� ?"� 5U9� �	7& I#��3�03tk    L��& ( C(� 5�U9� �	7�& I
3 ���"U- "#�3 L(� 5U9� ���3 �
"��3 5	��� .I#��3�03:  

(23 5)�  t
5152 7008k 6080 kip / in

2
�

� �  
53 L(� 5U9� �-(�U- �), �- 8#�G
� �#+ ���� "3�#.  

(24 5)�  t
p p p p

story

K 6080V V . V . 1.6 V
K 3796

� � � �  

 .�: +�
/ ���- ���;-) 5@3��5-13 (53 53 �#+ ���� �- �&� "#>:  
(25 5)�  2

w b f wA [(d 2t )t ] 5.91 1.6 9.4 in� �� � � � �  
  

 a@U-18 27W �  a@U- I#GJ#�: L(� 5U9� ���316 67W � 53 5
,(� ����� +� 56 "� *"-> �&� . +� "A3

! a@U- hE��.�	& �"/�
$ � G
/ ��"03��3 ( �� h�� c(� �3 "#�3 *��� "/�� hE�� �
�� *"�.  

���3 �\T� �#�4/ a��U-EBF 10  C(": �� 5U9�5-14 *"� *��� .��/  "�/� .    �(��
/ �e6�"�� wu�&
  "�03��3 ��#�G/ �� "/�
$ �
! �J0, �e6�"� ( .�	& ��#�G/ �� "/�
$ �
! �J0, �e6�"� ���i	/� ���- c�3

�- 59&��-  ����� ���3 "/�
$ ����
! +� �
' ��\T� �! "/��"/��H.  
3- 	&� �3 "/�
$ ����
! +� �
' ��\T� �����9� �V��� .�	& (� +� *��N
.> 5    ���� �� 5�6 5�d  ����  
5-7- b  (5- 8- a �- *"#� �- L�K/� ��� ��
H .     ��
! ���A@� ( "�03��4- ( .�	�& 53 �,��T� ���(�
/  
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storyK  
(kip / in) 

braceK
(kip / in) 

columnK
(kip / in)  5U9�  

3629 3272 357 10th

4231 3764 467 9th

4393 3764 629 8th

4516 3764 752 7th

4793 3764 1028 6th

4871 3764 1107 5th

5088 3764 1324 4th

5152 3764 1388 3rd

3796 2924 872 2nd

7008 3938 3070 1st
  

 P�*R5-13 -  �� C��G� �����
 ��9� EBF 10 ��G�  
  

) ���5-7- b (�9/�: ���(�
/ j�&��3i L RF ( ,F )� � �- hE�� "/�� . 5K
	/ .�	& ����- �(�
/
�&� �VUq ���)H��3u i(P )  ���VUq *��	;H ��3 �inW       ( "�03��3 ���#�G/ �� "�/�
$ ��
! ��J0, �e6�"�� k

��i	/� ���- c�3 �(�
/ �e6�"�u i(V ) . ���3.�	&     ��
! ���A@� ( "�03��3 .("3 ���)  ����5-8- a (
�,��T� ���(�
/i RF� �u i(V ) �c i(M ) �M i( )�  (u i(P ) �-  "0���3 .   C(�"�: �� �F��0	- �#���U-  

5-15 ( 5-16 53   ���*"� *��(> 5�E� "/�.  
4- .��/ ��+> 2;: L��H�#� wu& *���  C���� �� *"�5-7  (5-8 53   ����(�
/ ( �
V�! %
	&�� ����

53 �V��� %
	&�� �- *��(> �&� .�	& ����� ���3 ( "/�� O3��g [3�@- ��"03��3 ( ��AISC 53  ��6
�- "/(� . ��� �� �#�4/ a��U-5-14 /.�� *��� �&� *"�.  

�- �A& ��6 �

<! .�	& a��U- .�	& 5U9� �� �� 56 C�e- I#� ?E��3 ���T ��     .�	�& ���A3� ����
%# 5U9� 5& �# (� �� ��� Z�T ��3 .         �
��S- �,��S- .+( 8#�G�
� =9�& �"�� ��! 5�d�H� ���6 I#�

�- ���H �- 8��6 �� ���& 50#G� �-�  "��).�	& 5V�( ���3 B���S� �� .(53 ��    ���/ ���i	/� C���  �(�
*+�, �&�$ 56 "06 �4:�! �3�� �

<! ��.

�
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f
f

b
2t �  

�
! ��4	/� �J0,  
"03��4- �� "/�
$  

(kip ft)� 

�
! ��4	/� �J0,  
.�	& �� "/�
$  

(kip ft)� 
u i
y p i

(V )
1.25R (V )

(kips)
�  a@U-  

"/�
$ �
!  5U9�  

9.19  147 139 84  W8 31�  10th

6.47  189 252 128  W10 45�  9th

6.31  247 330 167  W12 50�  8th

6.11  299 399 192  W14 53�  7th

6.97  395 527 215  W14 68�  6th

6.41  433 578 234  W14 74�  5th

6.41  433 578 234  W14 74�  4th

7.70  454 605 244  W16 67�  3rd

6.41  725 967 372  W18 97�  2nd

7.70  454 605 244  W16 67�  1st
  

*
s y9.2 0.38 E / F�  �� *+�, O3��g [3�@-AISC )2005 (   �#���U- 5�
V6h/tw   ���-�G,�AISC  ��

 *��(>�3�- I#� �� 56 "0#��/ "/� *"�/ *��� .��/ �:.
 P�*R5-14  - �`�"�� ��
�� ������
��
 � *<��
 ��= ��
��

.�	&"03��4- ( �
! ��A@� �3 ��  
5U9�  *"�+(� 53 �9/�: �(�
/ 

i LF (kips)� 
����- �(�
/.�	&  
u i(P ) (kips) 

�(� �VUq �����3�
! 5A@� 
iuw (kip / ft) 

182.9 17.84 0.877 10th
95.3 23.71 0.957 9th
73.5 23.71 0.957 8th
59.1 23.71 0.957 7th
48.0 23.71 0.957 6th
38.7 23.71 0.957 5th
30.4 23.71 0.957 4th
22.8 23.71 0.957 3rd
15.6 23.71 0.957 2nd
6.2 25.51 0.957 1st

572.5   �  
  

 P�*R5-15 - )��� ��
�� P�Q� �� ��*"���+� � ����= a���� ��  
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.�	&"03��4- ( �
! ��A@� .("3 �� 
5U9�  *"�+(� 53 �9/�: �(�
/ 

i RF (kips)� 
.�	& ����- �(�
/  

u i(P ) (kips) i( M)
(kip / ft)

��  
21.430.9948.8510th

11.138.0674.599th

8.638.0697.218th

6.938.06111.897th

5.638.06125.376th

4.538.06136.685th

3.538.06136.684th

2.7 38.06 142.21 3rd  
1.8 38.06 217.04 2nd  
0.7 39.86 142.21 1st  

66.9�
  

  

*  ��� 535-8 "#�J03
  

 P�*R5-16- )��� ��
�� P�Q� �� ��= a���� )�*� �� ��*"���� �

5-4- �9/��) ����$ ,� 0:
B78� 
� ���8 C�D  
5-4-1- 	
� ����� �
� <� 0
4 E�78F� "��  

���   ���EBF 3  (10 5
�� j"04- %# O&�! 5U9� I
#> [3�@- %
	&�� c(� 53 �� 5-�/  r#�� ���
*"� ����� I#� �� 56 "/�  ��� �:IBC �- *"
-�/ "/�� .  ���6 �� ����� ��
zG:(Chao and Goel, 

2005) �&� *"� 5z��� .���  ���5- 15  (5-16 A3�53 �� �\T� ��  ���� ���3 =
!�!   ����3  (10   5�U9�
�- .��/ "0�� . C(": ��5-17  (5- 18 53 ��\T� .+(    ���� �� 5�	
� ���6   ����IBC  (PBPD   ��3

%# *"� 5;#�U- �J#� "/� . �C(": (� I#� +��-  �
�H 5K
	/ .��!  ���� 56IBC   I
J0�& �����
!   ( ��!
.�	& %9& ���   ���� 53 �9;/ ��!PBPD ���� .        ��-� ��&� ��3��3 B��9#�U! ���� (� ��V6 .+( 5�d�H�

2� .�0d 873 �� 56 �- *��� �
g�! �"A3 ���  ��� ���PBPD    5��7#��! ��
V�! �� ��	43 ���V�T
�- .��/ �@��
' �/�-+ "��.  
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http://shop.civil808.com/%DA%A9%D8%AA%D8%A7%D8%A8/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D9%81%D8%B1%D9%87%D9%85%D9%86%D8%AF/%DA%A9%D8%AA%D8%A7%D8%A8-%D8%B7%D8%B1%D8%A7%D8%AD%DB%8C-%D9%BE%D9%84%D8%A7%D8%B3%D8%AA%DB%8C%DA%A9-%D8%B3%D8%A7%D8%B2%D9%87-%D9%87%D8%A7%DB%8C-%D9%81%D9%88%D9%84%D8%A7%D8%AF%DB%8C-%D9%85%D9%82%D8%A7%D9%88%D9%85-%D8%AF%D8%B1-%D8%A8%D8%B1%D8%A7%D8%A8%D8%B1-%D8%B2%D9%84%D8%B2%D9%84%D9%87-%D8%A8%D8%B1-%D8%A7%D8%B3%D8%A7%D8%B3-%D8%B3%D8%B7%D8%AD-%D8%B9%D9%85%D9%84%DA%A9%D8%B1%D8%AF.html


���� ����	
 ��
��  ����� ��
�� �� ����� ����� ���...  

  112  

  
  

 #%&5-14-  P�Q� c�MA
 a����EBF 10  N�� �� �*& ��
�� ��G�PBPD

PBPD / IBC PBPDIBC   
0.92  21,600  23,520  (lb)�
! .+( 
1.13  15,951  14,157  (lb).�	& .+( 
1.01  17,202  17,005  (lb).+("03��4- 
1.00  54,753  54,682  (lb)�6 .+( 

  

 P�*R5-17- d��$� )�� �E0��� � '�( �� �3 ��G�  
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http://shop.civil808.com/%DA%A9%D8%AA%D8%A7%D8%A8/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D9%81%D8%B1%D9%87%D9%85%D9%86%D8%AF/%DA%A9%D8%AA%D8%A7%D8%A8-%D8%B7%D8%B1%D8%A7%D8%AD%DB%8C-%D9%BE%D9%84%D8%A7%D8%B3%D8%AA%DB%8C%DA%A9-%D8%B3%D8%A7%D8%B2%D9%87-%D9%87%D8%A7%DB%8C-%D9%81%D9%88%D9%84%D8%A7%D8%AF%DB%8C-%D9%85%D9%82%D8%A7%D9%88%D9%85-%D8%AF%D8%B1-%D8%A8%D8%B1%D8%A7%D8%A8%D8%B1-%D8%B2%D9%84%D8%B2%D9%84%D9%87-%D8%A8%D8%B1-%D8%A7%D8%B3%D8%A7%D8%B3-%D8%B3%D8%B7%D8%AD-%D8%B9%D9%85%D9%84%DA%A9%D8%B1%D8%AF.html
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PBPD / IBC PBPD IBC    
0.87  93,900  108,150  (lb)�
! .+( 
1.21  137,966  113,668  (lb).�	& .+( 
0.97  57,963  59,951  (lb)"03��4- .+( 
1.03  289,829  281,769  (lb)�6 .+( 

  

 P�*R5-18- d��$� )�� �E0���  '�( �� ��10 ��G�  
  

  
  

 #%&5-15- ��
�� P�Q� c�MA
 a����EBF 3 �����
 N�� �� ��G�
  

5-4-2- �9/��) �(��
�G: ����$ HG
7'  
��� ��	
� �&��3 ���3  ���IBC  (PBPD�
V�! � "� L�K/� �@��
' �/�-+ 5�7#��! ��� .�
V�!  ��

5-�/�3 +� *��N	&� �3Perform 3D� (RAM,2003)      ����3 ���:�- ����3 ��SN- C"- +� .> �� 56
�- *��N	&� *�!�6 ���3 "/�
$ ����
!  L�K/� ����
�H .8 �6����"#(� C��	�� �3 ��10%  ��50  ( C�&

4 C��	�� �3 ���6�2% ��50 w, *+�, I
-+ ������6� 5T��K- +� C�& wVK/>SAC   "�� ���7	/� .
��� ��  ���5-17  (5-18 �	/ +� ���3#�&� *"� *��� .��/ r . ���� ��  ����PBPD   ����N- 5��� �

��3 ( ���� %
	&E$� "/"� ��K#� C(� 5U9� .�	& ��$ ( "/�
$ ����
! �� .  ���� �� ��J#� ?�� +�
IBC 53 %
	&���
' ��	
�  *"06��$ ����).�	& �� *��	;H %
	&E$ ���N- �-�� �� (�*"#  �3 ( "�

�- �

<! G
/ �����6� �

<! ��6 .2� ��� �� I
0d  ���PBPD53 ?"� 2
V;! LG
/��- � "-> �&�.  
53 5U9� I
3 �9;/ .��- �

<! �e6�"� �&� *+�, I
-+ +� *"-> C��	�� �3 ��10%  ��50    f��3�- C��&

��� 53  ���EBF 3  (10   ���� �� 5�U9�   ����5-19  (5-20    ��&� *"�� *��� .���/ .   ��

<! 5�
V6
.��- ��� �� ��U9� I
3 �9;/ ���  ���PBPD  h�� ?"� �9;/ .��- �

<! *�("�- ��2%  *��3

*+�, ���V�T 56 ���� I#� +� �#��� �-� I#� 56 �&�  ��5N,�-  ��� �

<! 53 j�;� ���)  8�6(� �e-
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 �|U&5;N� ��V��� ������#� 5�
� ( �V��� v+�/ �3�d ��� �� (&> G
/ (
  c(� �� "�/�
$ �����
! = 
PBPD �&� C�	06 �3�� .��� I#� 2� �� �- .��/ I
0d ��� 56 "��  ���PBPD 53   ��

<! �V6���

����0�# 5U9� I
3 �9;/ .��- ��� 53 �9;/ �� ��!  ���IBC �- 8#��/ "�� .    ��3 �������6� ����3
 ��"#(� C��	��2%  ��50 
/ C�&G �- *"#� �43��- ��	
� ���) . ���5-21(  

  

#%& 5 -16 - �MA
 aY�� �EBF 10 � ��G������
 N�� �� �*& \�
�.  
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  �!"
 #$�
�

  115  

  
  
  
  

  
  

(a)  ���(ED) IBC 
  
  

  
  

(b)  ���PBPD  
  

 #%&5-17 - '�( �� �&�� � �e@S ����	
 #f�g� H�X(��  ���PBPD  �IBC 
3 �� [�X� �� ��G� ���LA12  
))Loma Prieta, 1989, Gilroy(
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(a)  ���(ED) IBC  
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(b)  ���PBPD  
  

 #%&5- 18 - '�( �� �&�� � �e@S ����	
 #f�g� H�X(�� ��� PBPD  
� IBC 10  ����� [�X� �� ��G�LA 12 )Landers,1992,Yermo(  
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http://shop.civil808.com/%DA%A9%D8%AA%D8%A7%D8%A8/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D9%81%D8%B1%D9%87%D9%85%D9%86%D8%AF/%DA%A9%D8%AA%D8%A7%D8%A8-%D8%B7%D8%B1%D8%A7%D8%AD%DB%8C-%D9%BE%D9%84%D8%A7%D8%B3%D8%AA%DB%8C%DA%A9-%D8%B3%D8%A7%D8%B2%D9%87-%D9%87%D8%A7%DB%8C-%D9%81%D9%88%D9%84%D8%A7%D8%AF%DB%8C-%D9%85%D9%82%D8%A7%D9%88%D9%85-%D8%AF%D8%B1-%D8%A8%D8%B1%D8%A7%D8%A8%D8%B1-%D8%B2%D9%84%D8%B2%D9%84%D9%87-%D8%A8%D8%B1-%D8%A7%D8%B3%D8%A7%D8%B3-%D8%B3%D8%B7%D8%AD-%D8%B9%D9%85%D9%84%DA%A9%D8%B1%D8%AF.html
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(a)  

  
  

(b)   
 #%&5-19- ��G� h�� �GE< )�%����i= �@0�V��  �
a ('�( �� �3 / ��G�  
b ('�(  ���10 ��V� [�X� �� ��G�� LA02 )10%  ��50 P��(  
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(a)  
  

  
  

(b)   
 #%&5- 20 - ��G� h�� �GE< )�%����i= �@0�V��  �
a ('�(  ���3 / ��G�  
b ('�(  ���10  ���V� [�X� �� ��G�LA16 )10%  ��50 P��(

�  
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