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� S
n ( ��� �� (� ���1
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� ���0��� �1 �*�o�� (� -�� ��
 E�*:/ �
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� ���0��� �1 ��*���67�8�� �� 5!# -��

�*�; 
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1
 Mesh refinement 
2 h-refinement or knot insertion 
3
 p-refinement or order elevation 
4
 k-refinement 
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V*# ��1P=10Pa >*|��� z�:� ���F/ C��8)� �1 �( ncp ) 

 �l||�<� U��||G �||1 (||L��:� �� �M�;�||��; �
*||� D��*||� �


� ��&������ .  

  

 H��U1:V�S ���W��U ����#��"��& �� �X� %��� � 

 � �� Y���& �� �
���
�� �X��� D5	6 �� ,��-��./�0��

 Z'��
@� �V�S ���K Z53 4��	-�  

t/a  ncp  ssss  cccc  

0.1  7×7 0.4192 0.1404 

 
11×11 0.4270 0.1492 

 
13×13 0.4270 0.1492 

 
15×15 0.4272 0.1497 

 
Exact[11] 0.4273 0.1499 

0.001  7×7 0.3893 0.1132 

 
11×11 0.4057 0.1260 

 
13×13 0.4057 0.1261 

 
15×15 0.4058 0.1261 

 
Exact[11] 0. 4062 0.1265 
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��*1 ��*1 (� ��


� ��*< (G�/ ���� ��*��� 
�!2 3�,04 5�",/ ��*�;

(,04 x�F� �1 ��=1ma  $��qV �t ��1 $,/ 


V*#P=1KPa 
�� ���1 3��0�� �
*� D��*� �� (

$)*; �&��2 ��*< . 

      >��G2 �� �� (����1 
V*# 
�� 1�G 
��*�!& ���� �

$��qV �1 ��*��� (,04 ��  Z"�q� �
*� D��*� �


� M����&�.  

 

 H��U2 :"��& �� D
���� �V�S ���W��U ����#�� 

 � �� Y���& �� �
���
�� ������ D5	6 �� ,��-��./�0��

53 4��	-� H�-
� [�=� ���X3 �� Z'��
@� �V�S ���K Z

4��	-� 

t/a  ncp  ssss  cccc  

0.05  81 -2.7902e-5 -6.822e-6 

 
100 -2.7906e-5 -6.822e-6 

 
121 -2.7907e-5 -6.823e-6 

 
169 -2.7907e-5 -6.823e-6 

 
Exact(mindlin) -2.8077e-5 -6.825e-6 

 
Exact(Kirchhoff) -2.7825e-5 -6.825e-6 

 
ABAQUS -2.778e-5 -6.870e-6 

0.1  81 -3.6039e-6 -8.508e-7 

 
100 -3.6039e-6 -8.517e-7 

 
121 -3.6040e-6 -8.528e-7 

 
169 -3.6040e-6 -8.528e-7 

 
Exact mindlin -3.6040e-6 -8.531e-7 

 
ABAQUS -3.902e-6 -8.885e-7 
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