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Analysis of Thin-Walled Steel Sections Filled with Concrete  
Using Non-Linear Finite Element Method  

J. Emadi 
Department of Civil Engineering, Ardestan Islamic Azad University 

Abstract: Being economical and performing well under cyclic loads, steel sections filled with concrete have been widely used in 
structural buildings. Extensive studies and experiments have been conducted to investigate the influence of different parameters 
and loadings on the behavior of these structural components. Based on the data available from previous experiments and studies, 
this paper discusses the behavior of composite columns. The results of 3D-non-linear finite element analysis of thin-walled steel 
sections filled with concrete are presented. Lastly, comparisons are made between results from finite element analysis and 
experimental data available about the specimens. Using a trial and error method, the finite element model was calibrated and was 
used to evaluate the capacity of specimens that were not tested in the laboratory. The capacities of the sections were calculated  
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based on the LRFD design method. The results are compared to evaluate the accuracy of the proposed method. Because of the 
increase in the use of high strength materials in structures, the effects of increase in concrete and steel strengths on the behavior 
of composite columns are discussed in this paper. Also the effects that the change in the thickness of the steel shell may have on 
the behavior of composite columns are argued. 

Keywords: Composite columns, Box cross-sectioned columns, Non-linear finite element 
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C4 300 264 297 0.89 
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=>?@A>B 0.87 

V9:\��
 ���2C��	�*,��  

�(=��HQ%� IQ��# 2�Q/ 	Q/ �)"	QL�? ;�6�Q% 3D	�# 8��J�O

 )# 	�*��� ;�/
	/ $F%�� ���.!Q4/�
 $QF%�� =��H%� 8�HF#

 $J�� $l,* 	/ yF��,# ;��sO/�
�� 2� .$l,* !T �P )>7�

 �Qm� 
� $QF%�� =��HQ%� ���	/ ��@F/ 2�/ $#�	�# 	� 54�

$�� ��@F/ HF* 2�/ 	/ 8���O .

0(Q/QQ/ )7QG�# =*	Q�J C� 2�!;�6�QQ% B
��Q� UQL�� b�QD

 )# ;�FS��� � B�	�%� �FLn? !/ )7G�# =*	�J 2���/	>/ ��>J 

)# =��H%� ;�/
	/ $F%�� �/	� .C� B�	c�Q�� g
�_ 
� )>7�

 )# `��+# 3D	�# !Q/ 9�Q: $lQ,* 	Q/ ;	QP�6�% C� 8��Q?

 B�	c��� ;�6�% B
��� 
� �	�C $#	+G�J�.

�(* !/ !��? 	/ ;C	,"�# C� )�	* {�	� 2FQ>T 	�*��Q��)`Q��?

R�
 �HQQ��;)QQ�	* {�	QQ�* 	QQ/ {�	QQ�* !QQ,�	�# � ���QQE# �C

g	7"	4#P	f@�	#Cd�)2�� !J�� U_	[ !hF�* Q/ !;�FS
	QJ 

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
84

.2
4.

1.
25

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

6-
11

 ]
 

                               8 / 9

https://dorl.net/dor/20.1001.1.22287698.1384.24.1.25.8
http://iutjournals.iut.ac.ir/jcme/article-1-353-en.html


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

��# N� �H��;���E# I�	># 2��C� 	�*��� �)#�*��? 8�HQF#

$F%�� ;�/
	/ 	�*d �
/	$Z� )/�L 
	F,/ =FO )>F/�>J.

\(F/ C� � !QJ )�#��Q: !�P 2)�	Q�* $QF%�� 8�HQF# =��HQ%� 


*��� )D�QZ 8��QJ �QO )Qe� ��*
�� �Fm	? ;�6�% )D�Z ;	�

 ;�Qf�� � �;
	Q@% $#�	�# 2����J 	/ )�[ �2�/ 	/ ;�6�%

 $#�	�# 	/ ;	P�6�% C� B�	c��� g��Qm� �6	/ 
� ;�?�Ff�Q@T

=��HQQ%� )�	QQ�* $QQF%�� iQQE/�
�# ;	�*��QQ� 8	QQ@*��LC� 

)# �>P�.

^()Q# �	�>@FO ��Q� Q/ )P	fQ@�	#Cd g	Q7"	4# !2FQF7? 
�Qv>#

 ;�6�% 34�# )�L�� B
���� !�,P 2�/ 2F/ )f���FO �	h*�

��FS.

=���! 

�Q�;�+%K.
.�")�
�/ 
	�%
 )/�h?% ;	�*��� ;H� B�Q��O

 2�/ 	/)`��+# (!D�/�# g6	Y?� �"��Q�
� )Q�	>�
	J B���O 

f@*�� )>% B�e@*�� �BC	�B	8���? .B	#�F?���^.

0(�;��QQY�# M.�.�BC	QQ� ;��sQQO UeQQ� |�QQD 2�QQ/ ;	QQP

5�,#)HQFL !Q"H"C qD	Q># B�Q��(�>P	Q/ B	fQ@*�� g�
	Q@�*�� 

�8	#�J���^.

�(�)�#	���� �J�� M.�"!l7� )>�/ ;	�*��� )[��D � HF"	*d ;�

�6	/ $#�	�# 	/ 2�/ ;�
��"2F"�� 2Q��� )Q���"� 2F/ ~*��c>J 

� ;C	�BC	� ;C	,�/ 	P$@�l��
���FlJ�F#� B	f@*�����A�

\(�)�	l: �.�"3�� � RHL )�
�/ 2�Q/ 
� )S�� 	Q/ ;	QP

 6	/ $#�	�#"�~*��c>J BC	Q� )Q���"� 2F/ )eF"�
�QFP ;	QP �

8	#�J �>P	/ �F�� B	f@*�� $@�l��
����A].

5. Xi-min, Shen, Guanzao-Tang, Bingguan-zhao," 
Building with Concrete-Filled Steel Columns," 
Batiment International Building Research and 

Practice, Vol.11, No.5, pp. .311-316,1983. 
6. Yasser M.Hunaiti,"Bond Strength in Battend 

Composite Columns," Journal of Structural 
Engineering,Vol.117, No.3, pp. 699-714,1991. 

7. Ansys 5.4 Soft Ware, Help Section, Analysis Guide 
and Theory Manual. 

8. Brian Uy," Local and Post-local Buckling of 
Concrete-Filled Steel Welded Box Columns," 
Journal of Constructional Steel Research, No.47, 
pp. 47-72,1998. 

9. Stephen P. Schneider, " Axially Loaded Concrete-
Filled Steel Tubes," Journal of Structural 
Engineering, Vol. 124, No.10, pp.1125-1138,1998. 

10. Brian Uy, " Strength of Concrete-Filled Steel Box  
Columns Incorporating Local Buckling," Journal of 
Structural Engineering, Vol. 126, No.3, pp. 341-
352,2000. 

11.AISC,"Load and Resistance Factor Design 
Specification for Structural Steel Buildings," 
American Institute of Steel Construction, Chicago, 
1994. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
84

.2
4.

1.
25

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

6-
11

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dorl.net/dor/20.1001.1.22287698.1384.24.1.25.8
http://iutjournals.iut.ac.ir/jcme/article-1-353-en.html
http://www.tcpdf.org

