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	 � '(�) ��� 
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•�L� -3�� Q2�	 �":"	 R��# ����� S�I	 τxy 
�� �L.�I$ T3< )�3�$ b( ��  σxS�I	 4<� 

�"� �� � W��
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0. ��
�$ 160-kN �	 ��M $� 0. 
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��J"� ��"$ ;�� W200×52 ����  

�"� ��. 

 

�	 ��"5 '6& /� \�
�� ;�
� � I�
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X��$ Y���� Y�	 � R�: �	 4<� �.��#. 
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•��
�$ ��
	 � R��� �6�! �� -3�� 

                      �� �	 4<� �.��#. 

•
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•
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�H: 

•��
�$ ��
	 � R��� �6�! �� -3��              �� �	 4<�  
�.��#. 
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•
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•
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	 �� �*� Y���� Y�	 � R�: �� �	 4<� �.��#. 

 

 

 

 

 

•
� ;�� �� �� �3�$ ��$�� b �� -3�� '� 
�� '(�) � '� ��
	 � ��� C'���	 
�� '(�) � ��
	 '�.I��� /�  
]	��� 
./ �	 4<� ��.# �� �� ^�
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0. 
�� �	 ;�� ��L� �$��� )I.�#
<( 0. ��	  
;�
 G� � 0. ��	 I�
� � �� ��*� ��� ��. 
��  


�� /�_� �J"� ;��P <� ;�� �� 
�� σall=24 

ksi � τall =14.5 ksi C���	 -3�� Y�	 ��M5  
�� �.�	 �	 ��� ��� �� `�N $� ����.   

�H: 

•�� ��AF� aL2 �� A � D �� �	 4<�  
�.��#. 

•
�� ��
	 '�.I��� �� �	 4<� �.��#. 

•
�� '(�) '�.I��� �� �	 4<� �.��#. 

• ��bb<�*� �� /�bb�$ ��"bb� -bb3�� Y��bb�
���� `�N $� �� W<��� -3�� � ����. 

•��
�$ ��
	 � R��� �6�! '�.I���  
�� /� ���"�$ �� R# �	 4<� �.��#. 
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 �$"�$ �8ZG�8.2 )�����( 

�H: 

•�� ��AF� aL2 �� A � D �� �	 4<� �.���#. 

kips410

kips590

=⇒=∑

=⇒=∑

AD

DA

RM
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•��
�$ ��
	 � R��� �6�! '�.I��� �� /� ���"�$ �� R# �	  
4<� �.��#. 

max

max

239.4 kip ft=2873kip.in with 12.2 kips

43kips

M V

V

= ⋅ =

=

•Y��� -3�� ��"� /��$ �� ��<�*� ���� � -3�� W<��� ��  
`�N $� ����. 

 

/� Y��: B.��& -3�� �� S �� R# 
 6�	 /� in3 119.7 ���	  
`�N $� � /� B�	 �� R# �A3�� �� R/� �
 �� ���� `�N $�  

����. 

3max
min

2873kip in
119.7 in

24 ksiall

M
S

σ
⋅
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•�.��# 4<� �	 �� '�.I��� ��
	 
��. 

•R�: �� 4!�"�L. ��
	 
�� c
� �	: 

Y"�) �	�) ksi14.5ksi 12.5
in 8.40

kips 43
2

max
max <===

webA

V
τ

•
�� '(�) '�.I��� �� �	 4<� �.��#. 
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	�
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� ;�� �� �� �3�$ ��$�� b �� -3�� '� 
�� '(�) � '� ��
	  
� ��� C'���	 
�� '(�) '�.I��� /� �3	�� 
./ �	 4<� �.# �� ��  

^�
6� R# �� 4����� TF��� 2 R��	 �"� ��. 
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max

3
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σ

⋅
= = =
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σ τ

σ
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•'���"! �� �� 
�� �� ��12� �� ;/�< 
dJ  
)��$�� X��$ H � K( �� 4*� �������	  

���� !� ��
) �$��� �� �	 4<� '.��#. 

•/� X��$ ��"� 
D$ -3�� ��$I	. �	 �:"� �	  
e�IF� CY��A� �2"�_� �
�$ -�5"� �� I�
�  

T3< �� �	 4<� �.��#.   

•�2"�_� ����
�$ �8!�� /� �< �PFf� �
�$ � 
�< ���
	 �5"� ��L6� ;�� 4<�. 

•-./"� 
�� �� �	 ;��P <� /� �g� -�: ���# 
�	 4<� �.��#. 
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��
�$ ��"*� � 
������
	 �5"�  

��-�*Pg 
��  
'(�) �� -3�� ��  

�":"	 �$��# ��. 

��� �PFf� ��
�$ 
��
	 � �5"�  

�67�5 Q2�	  
��_.� 
�� ��
	  

�� -3�� �$"� ��. 
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•��8*� �� �.�: 
� A� ���"! �"	 �� ].�
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4�8	�) �
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;���#
	 �"�. 
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�$ -./"� 
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 �$"�$ �8ZG�8.5 

�< �
�$ �	 �.�5 ;��"� ��J"� i	�3� �L�  
���� �"� ��. �� 
�� �� �� �3�$ H �	  

4<� �.��#.  

�H: 

•����
�$ �8!�� �� -3�� EFG �� �	 4<� 
�.��#. 

•
�� ��
	 �� H �� ��<�*� ����. 

•
�� '(�) �� H �� ��<�*� ����. 
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zy

x

zx

MM

M

VPV

-3�� j�"!: 
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( )( )

( )( ) 463
12
1
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1
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•
�� '(�) �� H �� ��<�*� ����. 

( )( )

( )( )

( ) MPa66.0MPa2.233.8093.8

m1015.9

m025.0mkN5.8

m10747.0

m020.0mkN3
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46

4623-

=−+=

×

⋅
−

×

⋅
+

×
=

−++=

−

−

x

x

z

z
y

I

bM

I
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A

P
σ

•
�� ��
	 �� H �� ��<�*� ����. 
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m105.85kN75
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m0475.0m045.0m040.0
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Everybody sees how you seem,  
however, only some know who you are 

 ���� �����	 
� ���
 
� ��� �	 �� 
�� �� �
 ��� ���� ����
����� �� ��� �� ����  
� �� �� !� 
"#	.  

 4���"� I��2 4<� ��8�: 
 4<�� '���� 

 4<�� '���� B �
� I��1 4<� ��8�:
 �	
_� 

 �	
_� WG� I��2 4<� ��8�: 
 4<���$ '���� 


