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Abstract 
In this paper the dynamic response of a simply- supported  relatively thick composite sandwich curved beam under a moving mass 
with considering the rotary inertia and the transverse shear deformation is investigated. The governing equations of the problem are 
derived using Hamilton's principle. Then, the obtained partial differential equations are transformed in to ordinary differential 
equationswith time varying coefficients, using the modal analysis method. Fourth order Runge-Kutta method is applied to solve the 
ordinary differential equations in an analytical – numerical form. The results are validated by the results existed in the literature. In 
the present paper, the dynamic response of a composite sandwich curved beam is determined and also, the effects of different 
parameters such as the mass and the velocity of the moving mass and the radius of the curvature of the beam on the dynamic 
response is investigated. It is observed that increasing the mass and the velocity of the moving mass and the radius of the curvature 
of the beam, result in increase, decrease and increase of the dynamic deflection of the curved beam, respectively. 
Keywords: Dynamic response, Curved sandwich beam, Moving mass 
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,�Z �5jF
1� 7 	2�E X5�Y� �N��� �� .��(  
  

 F2��1-  6.�� I�JKL����/9 .�*� /
(  

��"�  b=0.2 (m) 

A� 
��12  H=0.4 (m) 

	�� {��6�� W�D(  R=3.5 (m) 

���� }��-  

E((
) � 39	�GPa� 

E��
) � 8.66	�GPa� 

G(�
) � 3.8	�GPa� 

υ(�
) � 0.28 

ρ6 � 2100	�Kgm;� 

�
�5 }��-  

E((
< � 3.74	�GPa� 

E��
< � 0.172	�GPa� 

G(�
< � 0.202	�GPa� 

υ(�
< � 0.229 

ρ? � 160	�Kgm;� 
  

 C�3 Q��: ��b �� ]	R�	� H� A� 
��12 ��	� E �Q��� 


 C���
��� G �Q��� �S��� υ �	2/�  �'� ���ρ ��$U�  �

L���C�3 �57 f �c �	� �3/� �� �3 [�3	��� �
�5 � �� .�(�3 ��  A�(

2 V��
� � + ��������� 7�	3 �	2�E X5�Y� I� AJ�E �	� ,-��� 

I�M����
� �� �3��  ���  ��!
6� ;	6
� 9	: M=1 kg 
R	  �3 �� 

V=7.59 m/s 
�	E Q�E �� �� �(�3� �
� �3V�  I� AJ�E] b:	�13[ 

�*���� �� .��(  �� A�(2 � + �� ����,��������  �� '��I /�E 	3

 �a*�x=7L/16 ��
3� I�7 � 	� 	�0� � 
 � ��( �� ��a��,5 �<E&� 

�� ��(� 7��a3 ���� ��:� V��
� )�3 �3�- �F�- _3�a�  	|���E ��

 V��
� �
 � �� '��� k&
-�5.83% �� .�(�3  

 
 '��2- . )�����
��	- (/
 �0 ��
 34/� �1-2���� �MD� �.
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( ��
��	-. )��� 62�  


,�Z )�� �� ;	6
� 9	: 
R	  � 9	: ���*� 	�?��  W�D( �

	�� 7��6��  /�	� �.�����  ���,- 	�� �������� + �� 7�� 	3

� �	3 �� .��	!  

 A�( ��3  �������� O�- ��6��– '��� 7�	3 '��Ix=7L/16  �

 jF
1� 	���*�M ���� X��,� �� ��5�%� .��( �� �� ��(  ���I �3

 O�- ���*� �;	6
� 9	: 'I� 7�	�� X��O=� A��� �3 �9	: '�(

X��O=� �������� ��  
3�? '��I 7�I� �3 Q�|� 7�	3 .�3��0.1486 s �

 �
Z�M  I�3 kg  �37 kg �������� O�- ���*� ���� ���� X��O=� 

105.8% 	
%�3�� .��(  

 
'��3 -  ��
��	-. R
0 �	"	�– ���� 6,/9 ����x=7L/16  /-.�D� 2

S��K� M  

 A�( ��4  �������� O�- ��6��–  '��� 7�	3 '��Ix=7L/16  �

 jF
1� 	���*�V ���� '�%� �� ��5�%� �� ��a��,5 .��( ��  �3 ���(

X5�� �������� O�- ���*� �;	6
� 9	: 
R	  X��O=� ��  
FR .�3��

	�� )�� ��  	�� �;	6
� 9	: 
R	  '�( 	����I �3 �� �(�3 )�� �����

 7�I� �3 �Q�|� '���R �3 .��� �,� ���� A�( 	��@� 7�	3 �=�� 
J	=

 
3�? '��I0.1254 s �
Z� �V  I�20 m/s  �330 m/s X��O=� ��  ��3��

�������� O�- ���*� 33.5% ���� X5���� .���  

 
 '��4-  ��
��	-. R
0 �	"	�– �������� 6,/9 x=7L/16 2  /-.�D�

S��K� V  

 A�( ��5 �������� O�- ��6��– '��� 7�	3 '��Ix=7L/16  �

 jF
1� 	���*�R W�D() 7��6�� ���� X��,� (	�� �� ��5�%� .��( 

�� �- ���*� ���6�� W�D( '�( ���I �3 �� ��( OX��O=� �������� 

�� 	�� )�� A��� .�3�� �� �3 �� �(�3 )�� ����� ���6�� W�D( X��O=7  	��

���,-� .�3�� �� X5�� 	�� �%,- �
H  ���*�  7�I� �3 Q�|� 7�	3

 
3�? '��I0.1865 s �
Z� �R  I�1 m �3 4 m  ���*� ���� ���� X��O=�

�������� O�- 139.16% 	
%�3 �� .��( 
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F�  K�	1
 �

.���( �D� LM >C� �A����	H� NO:�  P�� I� ���H
 � �3 �AJ�E

����O� � ����D� �3 Q����A����	H� ��,D�� �	2 �3/� @
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=	�8� .


 �3 �������� + �� V��
�  V��
� �3 �3�- �3 	2�E X5�Y� I� ����

 �� ��� '�%� V��
� .���	! �e�  
6J W�2�� >��3�� �� ��:��

;	6
� 9	: 
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 

j V t
Mgsin
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π
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1 3
ij
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i 1
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N 3
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I I
δ

B iπ
E 1

RA L
A t

MI iπVt jπVt
sin sin

L LB iπ
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RA L
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 +   +   =  
    
          +  

  

∑

( )

3

11
11

113
1

2
cos

1
A t

sin
=

 
   + 
 =  
 
    
    
    
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+ +
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cos sin
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1
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E 1
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E
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=

     + + −           =
 

+ 
 
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