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Abstract 
 
This special research study presents a concept design of a braced monopod platform 
based on API RP2A-WSD guideline. The braced monopod is a minimal platform that is 
suitable for offshore marginal field development in shallow water where the water 
depth is less than 50 m. Two main components of the braced monopod platform are the 
caisson and the bracing structure. 720 case studies are provided to investigate a suitable 
size of caisson and a proper position of the bracing structure for the braced monopod in 
water depths of 20 and 30 m. Three bracing positions at one-third, one-half and two-
thirds of water depth are investigated with three different braced angles of 20, 30 and 45 
degrees. The finite element models are developed for structural analysis and design. 
The results show that the suitable bracing position is one-third of a water depth and the 
suitable braced angle is 20 degree. Moreover, the relations between the maximum 
member unity check and size of structures are also provided in this study for a concept 
design. 
 
 
Keywords: Braced monopod / Offshore Structure / Platform Design 
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��������	
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����"�ก"���ก�����&
�����%��
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ก
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W ′   = �����)
���ก("����-�0�  
w   = ����%��)
���ก��
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,��������)
��/� 

aρ   = �����
��
'��
,������'���
ก
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���
'���,��
   ����#+'�����
ก
1(ก��4�7����
 aρ = 1.25 ก�!�ก"�'����+ก�
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API      = ��	
��
����������������������ก	  
API RP2A-WSD   = �$�%�&�'	�	��	���	���	
��
��������� 

��������ก	 �'	���
ก	�(	�%�� ก	���ก%

 
%�&ก	�ก)���$	�����*����$	���ก+,-�.&�� 
%

�/0%�)��0�(�1���)(�%��23$�	� 

Allowable interaction ratio  = ����	�)(���)(�%��.�?�ก��/@�A����)� 
   ��)(�%��.�?���2�$ 
Allowable stresses   = *(	��*$�.�?���2�$ 
Allowable bending stress   = *(	��*$�0�0.�?���2�$ 
Axial Tension    = %��0/��	�%�(%ก� 
Axial Compression   = %����0�	�%�(%ก� 
Beam shear    =  %���LM��%

*	� 
Braced monopod structures                        =           �*����$	�%.)���O�����
���������%

��	�0�?�(       

.�?��*@'	��� 
Buoyant force    = %�������( 
Caisson     =  
�)��.)��*����$	����ก.�?�
R��S
.��ก�&
�ก 
Column Buckling   = ก	��ก)��0	&.�?��	 
Combined stress    = *(	��*$������M�ก	��(�*(	��*$�.�?�ก�0�/@� 
      ��$	0$(�ก�� 
Current force    = %��ก�&%��@'	 
Local buckling    = ก	��ก)��0	&�LV	&.�? 
Lower Deck Structure = �*����$	�3�@��)	�����*����$	�%.)���O� 

����
�����������ก3	�+,-�.&�� 
Minimum offshore structures  = �*����$	���ก3	�+,-�.&����	0��Xก 
Safety Factor    = ����	�)(�*(	�
��0Z�� 
Topside Structure = �*����$	��)(�
�����*����$	�%.)���O� 

����
�����������ก3	�+,-�.&�� 
Torsion shear    = %���LM��
�0 
Unity check  = ����	�)(���)(�%��.�?�ก��/@�A����)� 
   ��)(�%��.�?���2�$ 



 +

 
Upper Deck Structure = �*����$	�3�@�
�����*����$	�%.)���O� 

����
�����������ก3	�+,-�.&�� 
Wave force    = %��A	ก*�M?� 
Wind force    = %���� 



����� 1 ����	 
 

1.1 ��	
����
	����	������ 
�������	กก	��
	����	�������������������������
	��������	�� ��!ก�"#$%&����������������
����	� ������	ก�!ก %!��!����ก	��!%���������ก#$%��	"����������#'���	�()���(��&	��(�*�!�� �
	��+� ��
�"�)���()#)��,���	����	��&�����"ก��ก	��!%���������ก��$�-��� �(�� ����	��
	���#��
���������� (Petroleum reserves) �
	�����$� ���"#$%��	"���������� :�	��'ก#���"%!���
	 "�� �	:	
ก;	(<���(	��������
	�!� ก	�#���� :�	�!�� 	� ก	�����ก��"�= �>	��#$%��	"��"��<�ก	�ก����)	� 
��+��)�  ?'��ก	�����ก��"�= #���>	��#$%��	"�!�� �"��+�ก	��!%����� ���
	:!@�	ก�
	��!������-���
����"���� �������	ก�"�)��:
	�'�>'��)� $�%)	�ก	�ก����)	� �����	"��  %!��!����ก	��%�)� $�%)	�
ก	�ก����)	�  �:����)	�#��� ����$�-����
	��!������ ��������	������������
	�������	ก  กA:�� ��
�"��#�	%��Aก�� �%��!�:��	�	�>�)	� 	�����	ก������%�)���%)���	����%=!� ?'��(��%�:����)	�
� ����$�-���#�	%��Aก����)����ก�()��	���"�=  �%)�ก� �:����)	�� ����$�-�������	�#	 
(Standard tripod) �:����)	�� ����$�-��������#	�%��������:�
	�!� (Free standing monopod) ��"
�:����)	�� ����$�-��������	�%���� ����:�
	�!� (Braced monopod)  
 
�	กก	�:)�:�)	L'กM	�	����!���	�N �	� &���	�:����)	�� ����$�-��������	�%������:�
	�!� ��+�
�:����)	� ����:�	����	"��ก!� "����
	���� !�� 	�%)	�:�	��#A���� :�	����%=!� :�	���"��!% 
��"�!���+��:����)	� ���	�	�>�)	�����%�!�� �������-������� ����,��������ก�)�:����%) ?'���%� !����
��)���ก	�&!O�	����"�����-����"���"�"���	��,��"���	� 5-10 �T [1]      !�����#'����,�ก!�����	�
���������� ���"�	�	�>#$%��	"#'���	�()�%)  %!��!�������&��	��	����ก�:����)	�(��%����	 
	��+�
�:����)	�� ����$�-���(Wellhead platform structures) �"(����%�)� $���ก�"���ก	�-������	
�%) ?'���" 
	��)ก�$�����M!  ���%)�!�ก	��!�� 	���ก	�&!O�	�����-�����������������	�� ��	�	�>
 ���"&!O�	�����-��� ��������	��
	�������	ก ?'���	��"���:$)�:�	��ก	�-������%����)�	�	�>
&!O�	#'���&����() 	�ก	�&	��(�*�%)���Z��$�!� ��"%)�����$���ก	�L'กM	ก	���ก����:����)	�� ��
��$�-������������������	�%���� ����:�
	�!� ก	��	�
	�������"�$�:�
	�!� �����	"���'���:�	��
	:!@ 
�%��" 
	��)�	�	�>&!O�	�,�����:����)	���)��:�	��#A����=	���)����	��!�%$��"�)� $� ��
���	"�� 
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1.2 �	�����������	�
	�ก����ก���������	���ก !"��#�$��	%�$&ก 
���T 2008 Sitthipong Anglapunyadej  [2]    �%) 
	ก	�L'กM	�	ก	��!���������	กก�"����
	��(Vortex 
shedding induced vibration, VIV) ����:����)	���ก(	�eZf� "��#�	%��Aก �%� 
	ก	�������� ���
��
	��!ก��� $ก#���:����)	���" VIV  #���:����)	� 4 (��% �%)�ก� Freestanding caisson platform, 
Bottom support monopod, Braced monopod ��" Cluster conductor platform =	���)���ก�" 
	�	ก
������%�)������	�� � �%� 
	ก	�������� ����:����)	� ���"%!�:�	��'ก��
	 "�� 3 �"%!� ( 20,30 
��" 40 ����) ��"(��%#��%����ก 3 (��% ?'�� 
	ก	����:�	"�*�:����)	��%��()����ก�� SASC v5.2 
�	ก-�ก	�L'กM	&���	�:����)	�� ����$�-��������	�%���� ����k	�����!�Bottom support monopod 
��+��:����)	� ����:�	����	"���	ก ���$%�
	��!��������
	���� �%��l&	" ��:�	��'ก#����
	 "�� �� 20 
���� �&�	"������Z@�	������ VIV #���:����)	� 
 
���T 2009 Songkiat Hansanti [3] �%) 
	ก	�L'กM	-�ก	�������� 	�&�L	���*#���:����)	���ก
(	�eZf� "��#�	%��Aก����	�� � �%����$%��"��:*��!ก�&����	�:����)	�#�	%��Aก �����	"��ก!�
����� "����
	��������	�� � �%��()����ก�� SASC v5.1 ��ก	����:�	"�*�:����)	� ?'���%) 
	ก	�
������� ����:����)	���ก(	�eZf� "��#�	%��Aก 2 (��% :�� Freestanding caisson ��" Braced 
monopod �%��()�	��k	� API RP2A-WSD ��ก	����������ก����:����)	� =	���)ก	�ก�" 
	
#������	ก������%�)������	�� �  ���"%!�:�	��'ก#����
	 "�� 20, 25 ��" 30 ���� �%� 
	ก	�
������� ���-�ก	��������%)	�&�L	���*#���:����)	� (Dynamic amplification factors) ?'��
-��!&<* ���%)�	กก	�L'กM	 &���	 Braced monopod ��:�	��)	� 	�����	ก������%�)���%)%�ก��	 
 
���T 2010 Jitrada Buacharoen [4] �%) 
	ก	�L'กM	�)� $� ��� )����#���:����)	���ก(	�eZf� "��
#�	%��Aก��&���k	���	�N  ����ก	���ก��� �� !���!���)���	"�
	��!����������(	�eZf� "������	�
� � �%� 
	ก	���ก����:����)	������	�%������:�
	�!� (Braced monopod), �:����)	�����	�#	 
(Tripod) ��"�:����)	�������#	 (Tetra-pod) �%��()k	��	ก����#A�%,% (Suction piles) ��+�
ก���L'กM	 ?'���"������
	��� !����%  9  ��� ?'����ก	���ก����"���:�	"�*�%���<�ก'���>���L	���* 
(Quasi-static in-placed analysis) �&��� 
	ก	���"���� !�� 	�%)	�ก
	�!� (Strength) ��"ก	���)���ก	� 
(Serviceability) #���:����)	�  ���"%!�:�	��'ก#����
	 "�� 15 ����, 25 ����  ��" 35 ���� �%��()
:	���ก	���ก��� 1 �T ��"  50  �T =	���)��
	��!ก��� $กก	��()�	���"�������#��&	�$����	�� � 
��ก�	ก�!���!��%) 
	ก	�������� ����)� $� 	�%)	�ก	�#������"ก	���%�!���%��() Jack up rig  ก!�
ก	���%�!��%)���!���� (Self-installing) -��	กก	����:�	"�*#���:����)	� !�� 3 �,������"��<�ก	�
��%�!�� 2 ��<�   ?'��ก	���%�!���%���<� Jack up rig �"����"�� <�=	& !�� 	�%)	��	:	��"���	 ��%�ก��	��%�!��
%!���!����  �:����)	������	�%��������ก!�:�
	�!� (Braced monopod) �"��ก
	�!���ก	��)	� 	����
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�	ก=	���ก�%)%� ���$% �����:����)	�#�	%��Aก����	�#	 (Tripod) �"��:�	����	"�� ���$%
�
	��!��u� *u��*� ���()��+� ��&!ก�	L!� (Living quarter platform) 
 

1.3 ��()*��#���+����	������ 
�!�>$��"��:*��!ก#���	����!���%!����        
1. L'กM	��<�ก	���ก����:����)	�� ��-��������	�%���� ����ก	�:�
	�!� (Braced monopod) �	�

#)���"�
	ก	���ก���  API RP 2A-WSD (2007) [5] 
 

2. L'กM	�	�
	�����:�
	�!���"�$�ก	�:�
	�!� ���>'�#�	%#���:����)	� �����	"���
	��!�� ��-���
�����	�%���� ����ก	�:�
	�!� 

         

1.4 �����(����	������-$#�

(�.	� 

1.4.1 �����(����	������ 
1.  
	ก	�L'กM	�!กM�"��:*�	:	�#���:����)	���ก(	�eZf� "���!�� ����$�-������#	�%������:�
	

�!� �%�ก
	��%�
	�����:�
	�!� ���
	�������'���	�#��:�	��'ก��
	 "��  :�'����'��#��:�	��'ก��"
������	�#��:�	��'ก��
	 "�� �%�(������� �� 
	ก	�:�
	�!� 
	�$�ก!�����ก�#���:����)	���!ก 
 ���$� 20 , 30 ��" 45 ��L	   ���"%!�:�	��'ก��
	 "�� �� 20 ��" 30 ���� �	��
	%!� 

 
2. ��ก	����:�	"�*����"����
	����"ก
	��%��)�():�	���	#���:����)	���!ก��:�	� �	ก!�  

19,25,34 ��" 40 ��������� �%�:�	���	#�� ���"�)	�����	�#)���"�
	#�� API RP2A-WSD 
��)��&���#�	%��)�-�	�L,��*ก�	��:����)	���!ก������!����� 0.60 z 2.40 ����  �����:����)	�
(�������:�
	�!��"ก
	��%��)��+�:�	:� �� :������)�-�	L,��*ก�	�=	���ก 500 ��������� ��"��:�	�
��	#�� ��:� �� 25 ��������� $ก����
	���  

 

1.4.2 �

(�.	�����	������ 
1. ก	��
	����:����)	���+��:��#)��#A� 3 ����  �%���k	�����!���+�����!���	�#A� (PILEHD  or  

PINNED) ����k	�����!������$��%)  
 

2. �:����)	������� (Topside structure) �"�������)��+�(������� �����!กM�"�#A��ก�A� (Rigid 
element) �%�ก
	��%��)��+���� ��ก�" 
	ก!��:����)	���:�	:� ��  
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3. ���:�%-�ก�" ��������	ก�$�ก��* ����%�!����,����:����)	�������  
 
4. #)��,� 	�%)	�������%�)���"��+�#)��,�����	�� � �%��)	�����	ก�������#�	 

 
5. ���&��	��	-� ���ก�%#'��ก!� ������!�� (Riser)  ����%ก!��:����)	���กeZf� "�� 
 
6. ��
	��!ก��� $ก#���:����)	�������ก
	��%��)��:�	:� ���%���:�	� �	ก!� 2000 ก�������!� ( 204 

�!�)  $กN ����
	��� 
 

7. ���&��	��	��ก����������:����)	�#����	�#A���"��������	�N #���:����)	� 
 

8. ���:�%-�ก�" ��������	ก���ก�"� ก (Impact load) ��":�	��)	 (Fatigue) 
 

 

1.5 ��0�(��%�	�����	� 

�
	��!���<�ก	�%
	����ก	����!��%)�����
	%!�#'�����ก	� 
	�	���ก��+�%!���� 
1. L'กM	�	����!���	�N  ��-�	��	 ����:�	��ก����#)��ก!��:����)	�� ����$�-������������������	

�%���� ����:�
	�!� 
2. L'กM	�Z��!�&���k	� :�	��)��ก	��()�	��:����)	���"�=	�"��%�)�� ����-����ก	�����ก�()

�:����)	�� ����$�-������������������	�%���� ����:�
	�!� �����>'��	��k	�ก	���ก�����	�N
 ���ก����#)�� 

3.  
	ก	���)	�����
	����	�#���#� ���" 
	ก	�L'กM	 
       

4. �
	����
	��� ���%)�� 
	ก	����:�	"�*��ก����:����)	��%��()����ก�����������	�
��� 
(Finite element program) �	(�����ก	����:�	"�*��ก��� �	ก�!���
	-� ���%)�	กก	����:�	"�*
��ก����� 
	ก	�������� ��� !�����,�����	�	���"ก�	u��%�:�	��!�&!�<* �&����	�
	�����
:�
	�!���"�$���ก	�:�
	�!� �����	"��  
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1.6 ��#��2�+-$#�$����	%��	�#3%���� 
1. �	����!���� 
	��) �	��
	�������ก	�:�
	�!���"�$���ก	�:�
	�!� �����	"��#���:����)	�� ��

��$�-������������������	�%���� ����:�
	�!� �����>'�#�	%:�	����	"��#��:�	���	#��
�:����)	���!ก #�	%��)�-�	�L,��*ก�	� ��"�!��	������)�-�	�L,��*ก�	� ���:����)	���!ก���
:�	���	 ���()�
	��!�ก	���ก���%)��  

 
2. -� ���%)�	ก�	����!�����	�	�>�
	����"�$:�*�()ก!��:����)	�ก!��!���#�	%��@��
	��!�ก	�-���

�uu}	ก
	�!��,��� "�� (Offshore wind turbine) �%)  �������	ก�:����)	�(��%����"���!กM�"
�:����)	� ��:�)	�:�'�ก!� 

 
3. �	�	�>�
	:�	��!�&!�<*�"���	��!��	������������ ���ก�%#'����������������� �������)ก!�#�	%

#��(��������:����)	��	�()��+���� 	���ก	���ก����������)��%) 
 

 



����� 2 ���	�
��
��ก�������ก����ก
�� 

 
2.1 �����������ก��� !"���#�
���#�$ก 
����������	ก���
��������������ก (Minimum offshore structures) '()�����*�+)���,	ก+�� �-.�	�/0
ก12�3�'�)'���'ก12ก��+����� 45��3�)�6'�4�� (wells) �3�'�-ก�	��.5����� 9���.5�)�1ก2���6ก
�	���������� ����1:3;<9��3����������	ก���
��������������ก4�'()�6'�4��=1.�9=0 1-6 )�6' [6] 
'(�.5�)�1ก2���6ก=1.�9=0 50 E 150 =1�[6]  9��'(�03����12�3�'�-ก�	��.5�����=1.�9=0 0-60 �'=�[6]  F-:�
��'��G45�9�ก��*����������9�0�)�6'H�*=<I�=���(�'�������ก=�'�/<���J���	ก�	����������
;���1��(. 
 

 
�%&��� 2.1 ����������	ก���
��������������ก922����(:�3 (Monopod) [7] 

 
����������	ก���
��������������ก922����(:�3 �<N����������	�0���0���(:�*�'+��ก1�	�0��9O�0)���
+�	0�39'�กF*�ก =13�	����������<��ก	2;<��3����ก�'ก�3� (Caisson) ����03�'�ก4�'(����
����H0��R/��Sก���=1.�9=0 1.2 �'=� G-� 3 �'=� �-.�	�/0ก12ก���12�.5�)�1ก2���6ก�	����������9��
�J�O93���	'���W��'��=* ������������+��03��(:�<N�������'9��X���	��124�'(��������H0��
R/��Sก����(:+)Y0ก30�=5�9)�0�	,:�Z �1�9���+��/<�(: 2.1 �03�����������03�2� (Topside Structure) 
4�'(�1ก]^��(:;'09=ก=0��;<4�ก����������	ก���
��������������ก	,:�Z '�ก�1ก �-.�	�/0ก12�3�'
=�	�ก��+������(:9=ก=0��ก1�;< �����������*��(.4�'(<�Y)���,:	��3�'9���9���	���������� F-:�4�'(
�3�'	0	�;)3=0	9��ก���5�4�ก�*:�93���	' ����_O��ก���*�H�ก���2�������O�R��=�S 
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(ก)                        (�) 

�%&��� 2.2 ����������	ก���
��������������ก922�����(:�3�(:'(�.5��1� (Braced monopod) [8] 
 

���������)�6'H�*=922�����(:�3�(:'(�.5��1�=�'�/<�(: 2.2 �(. ��'��G45�9�ก=�'�1ก]^�ก���.5��1�;��
�	�922 ���+��/<�(: 2.2 (ก) 4��<N�ก���.5��1�922��'�*R����(:�5�'6'��0�Z ก1� F-:�+�ก� (̂�(.4�+��ก12
ก���.5��1��(:;'0�/��*R����	���,:��(:9�0�	�9���*�'+��X����ก�<N�922���'�/� (Suction pile)  �03�+�
�/<�(:  2.2 (�) F-:��<N�ก���.5��1��O(���	��*R��� 4�+��+�ก� (̂�(:���2�*R����	���,:	��(:9�0�	�9��3
9���*�'+��X����ก�<N�922������'=	ก 4�กก��R-ก]�3*41��	�)���Z �0��O230� �����������*��(. 
�<N�����������(:'(<���*�W*J�O+�ก��=������9��4�ก�*:�93���	';���(�(:�6� 9���<N�����������(:
��'��G�,.	G	����,:	�����;<=*�=1.��(:	,:�;���0�� �)'���5�)�12+���<N����������)�6'�6��4��
<I�=���(�'�(:'(<�*'�^�5��	��(:;'0'�ก�1ก F-:����30�4�'(<�*'�^�5��	��(:��'��GH�*�;�� 5-10 <b 
4�ก�1.�4��5�ก�����������������*��(.;<�(:9)�0�H�*=	,:� �(:'(���12�3�'�-ก�.5�����+ก����(��ก1� 
 
+����3*41��(.;��'60�����R-ก]�����������	ก���
��������������ก922�����(:�3�(:'(�.5��1�=�'�/<�(: 2.2 
(ก) ��������������*��(.;����*:''(ก���5�'�+�������1.�9�ก�(:	0�39'cกF*�ก +�<b �.R.1995 ���
2�*]1�	��'�� (Amoco) ;���<N�H/��*�����5�ก��		ก9229��=*�=1.����2�*]1��<�=�'��(��	��4*��(��*:�
���กF1� (PME) 9��=1.��,:	�����������*��(.30� Davy 9�� Bessemer F-:�;��=1.��,:	=�'H/��*����		ก922
�����������*��(.�-.�'� �1�9���+��/<�(: 2.3 [10] �<N��/<=13	�0��ก��=*�=1.����������9�0�)�6'H�*=
<I�=���(�'922�����(:�3�(:'(�.5��1� �����,	���� (Crane vessel) ����+)Y0�(:�6�+���ก �(:'(�,:	30�
Micoperi 7000 �������������(:'(�,:	30� Davy ;��=*�=1.��(:���12�3�'�-ก�.5����� 43 �'=� �03�
����������	� Bessemer ;��=*�=1.��(:���12�3�'�-ก�.5����� 23 �'=� F-:�ก��=*�=1.���3���,	��������
+)Y0'(<���*�W*J�O�(ก30� Jack-up �<N�	�0��'�ก 
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�%&��� 2.3 =13	�0��ก��=*�=1.�����������	ก���
��������������ก922�����(:�3�(:'(�.5��1� [10] 
 
 

                
(ก)                             (�) 

�%&��� 2.4 ����������	ก���
��������������ก922��'�� (Tripod) [9], [8]      
 
����������	ก���
��������������ก922 3 �� �<N�����������(:'(X����ก�<N��1.�922������'=	ก
9��������'�/� ���+��/<�(: 2.4 (ก) 4�+��X����ก�<N2922������'=	ก9���/��*R����	���,:��(:9�0�	� 
F-:�+��03��	�������������1.���'�� 4�G/ก��,:	'���ก1��<N�������	9��� '(�1ก]^��<N��/<
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��'�)�(:�'������0� �03��/<�(: 2.4 (�) 4��<N�����������	ก���
��������������ก922 3 �� �(:'(ก��
�.5��1� 9��'(ก���.5��1��)',	�ก12+��/<�(: 2.2 (ก) F-:�����������(:'(ก���.5��1�4�'(�(��3�'��'��G+�
ก��=������9��4�ก�*:�93���	';���(ก30� 

 
�%&��� 2.5 ����������	ก���
��������������ก922 4 �� (Tetra-pod) [8] 

 
����������	ก���
��������������ก922 4 �� =�'�/<�(: 2.5 4��)��30�=13����������	����1.� 4 �� 
4�G/ก��,:	'���ก1���3��.5��1�'�ก'�� �O,:	�O*:'�3�'����9��+)�ก12��������� F-:������������*��(.4�+��
31��6+�ก��ก0	������(:�*.��<�,	�ก30������������*�	,:�Z �1��(:;��ก�0�3'�9��3 ;'0�*�'+��ก1�'�ก�1ก 
�O���'(�0�+��40��+�ก��ก0	������/�ก30�922	,:�Z  
 

2.2 
��ก�����*�ก�+��
,����- 

ก��		ก922����������	ก���
������� �*:��(:9=ก=0��;<4�ก����������1:3Z;<�(:	�/0=1.�	�/02��*�ก��,	 
9���(:ก���5�4�ก�'O��6 ���<��ก	2;<��3�9��4�ก��,:�(Wave force) 9���' (Wind force) 9��9��
ก��9��.5� (Current force) �(:ก���5�O��	'Z ก1� F-:�4�'(H�ก���2=0	����������<N�	�0��'�ก ���
�_O���9��4�ก��,:����� +�ก��3*�����)S)�9���(:�ก*��-.�4�ก�*:�93���	'�1.�'()����p]q( 9=0+�
ก��R-ก]��(. 4�	���	*�=�''�=�X�� API RP 2A-WSD (2007) ���'(������	(���1��(. 
 

2.2.1 
���- 
�5�)�12����������(:	�/0�)�,	4�กH*3�.5��-.�'�4�;���12H�ก���24�ก9���' ���9���'4��-.�	�/0ก12
�3�'���3�	��'�<N�)�1ก =�''�=�X�� API RP 2A-WSD (2007) ;��ก5�)��+)��3�'���3�	��''(�0�
�<�(:��9<��=�'�3�'�/� z (m) �)�,	4�ก���12�.5����� 9����2�3���_�(:� t(s) (Averaging time -
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period) �',:	 0t t≤  ����(:�0� 0t  ��	9���5�ก��		ก922 API RP2A-WSD (2007) ก5��)�+)�+���0�
��0�ก12 3600 3*���( F-:���'��G�5��3^)��3�'���3�	��';��4�ก�'ก��=0	;<�(. 

( ) ( ) u
o

, 1 0.41 ln
t

u z t U z I
t

  
= × − × ×  

   
     (2.3) 

 
����(:�3�'���3�'�_�(:� ( )U z  (m/s) �(:)�-:��1:3�'��(:���12�3�'�/� z (m) ��'��G�5��3^;��4�ก 
 

( ) o 1 ln
10

z
U z U C

  = × + ×   
  

      (2.4) 

 

( )
12 2

o5.73 10 1 0.15C U−= × × +       (2.5) 
 

9���3�'���'<���<w3� ( )uI z  (Turbulence intensity) �(:���12�3�'�/� z (m) �5��3^)�;����� 
 

( ) [ ]
0.22

u o0.06 1 0.043
10

z
I z U

−
 = × + × ×  
 

     (2.6) 

 
�',:	 U

o
 (m/s) �<N��3�'���3�'�_�(:�+��3�� 1 �1:3�'� �(:���12�3�'�/� 10 �'=�9��9���'�(:ก���5�ก12

��������� (Wind drag force) ��'��G�5��3^;���'ก��=0	;<�(. 
 

   21
( ( ))

2 s aF C u zp A=                               (2.7) 

     
����(:  aρ  �,	�0��3�')��9�0��	�'3�	�ก�R (Mass density of air) �',:	�3�'�1�9��
   	6^)J/'*�	�	�ก�R<ก=*4�;��30� aρ = 1.25 ก*��ก�1'=0	�/ก2�RกS�'=� 
                 sC    �,	�0��1'<���*�W*z'(�0��-.�	�/0ก12�/<�0���	��*.��03���������� (Shape coef- 
   ficient) =�''�=�X�� API RP 2A-WSD (2007) �1�=�����(: 2.2 
  A     �,	�6^�1ก]^�O,.��(:�	��*.��03�+���������� (Area of object) 
  u (z)   �,	�0��3�'���3�' (Wind speed) �(:�3�'�/� z 
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.������� 2.1 �0��1'<���*�W*z�(:'(�0��-.�	�/0ก12�1ก]^��/<�0���	��*.��03���������� [5] 
 

Object Shape coefficients  CS 

Beams 
Sides of buildings 
Cylindrical sections 
Overall projected area of platform 

1.5 
1.5 
0.5 
1.0 

 

2.2.2 
��ก�����*�ก��?��  
9��ก���5�4�ก��,:��(:ก���5�=0	����������	ก���
������� ��'��G�5��3^)�;��4�ก�'ก���	�'	�*
�1� (Morison}s equation, API 2007) �1��'ก���(: 2.8 F-:�ก0	��(:4�+���'ก���	�'	�*�1�;���1.�4�=�	�
�5��3^)��3�'���39���3�'��0��	���,:�ก0	� ���	�44��5��3^)�;��4�ก�p]q(��,:� (Wave 
theory) =0��Z F-:��-.�	�/0ก12�3�'�/��	���,:� (Wave height), ��2��,:� (Wave period) 9���3�'�-ก
�	����12�.5����� (Water depth) ��0� �p]�(��,:�922��*����� (Linear or Airy wave theory) �p]�(
��,:�922;����*����� (Nonlinear or Stokes}5th order wave theory) 9���p]�(��,:��=�('����S�1:� 
(Stream function theory) �<N�=�� F-:��',:	�5���	'/���������*:�93���	'+�	0�3;���(:+���5�)�12
ก��R-ก]���1.��(. '�O*4��^�=�'�/<�(: 2.6 =�	�+���p]�(��,:��=�('����S�1:�'�+��+�ก��3*�����)S
		ก922 F-:�+�ก��3*�����)S�5��3^9��ก���5�4�ก�p]�(��,:��=�('����S�1:�'(�3�'F12F�	�'�ก 
�5�)�12���3*41���1.��(.4�+���<�9ก�';�;�=S	(���'�=S'��03�+�ก��3*�����)S ���4�'(9��ก��4��=13
4�กก��ก���5��	���,:�=�'�/<�(: 2.7 
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�%&��� 2.6 ก����,	ก<���6ก=S+���p]q(��,:��=�('����S�1:� ��=�)�� 9���p]q(��,:�922����=�� [5] 

 
 

�%&��� 2.7 ก��ก��4���	�9��ก���5�4�ก��,:� [11] 
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 D I D m2

w w U
F F F C A U U C V

g g t

δ
δ

= + = +        (2.8) 
 

 

    

����(:  F  �,	9��ก���5�4�ก��,:�=0	)�03��3�'��3�	��*.��03���������� 

DF  �3ก�=	�S9����ก (drag force vector) =0	)�03��3�'��3�(:ก���5�ก12

9�39ก��	��*.��03�+�����2�	�9ก��*.��03� 9���03�<��ก	2�	�

�3ก�=	�S�3�'���3 (U) 

IF  �3ก�=	�S9���_,:	�=0	)�03��3�'��3�(:ก���5�ก129�39ก��	��*.��03�+�

����2�	�9ก��*.��03� 9���03�<��ก	2�	��3ก�=	�S�3�'��0��	��.5�

=�'9�39ก��	��*.��03� 

DC     �,	�0��1'<���*�W*zก��_6� (Drag coefficient) 	���	*�=�''�=�X�� API RP 
  2A-WSD (2007) �1�=�����(: 2.2 

  mC  �,	�0��1'<���*�W*z�3�'�_,:	� (Inertia coefficient) 	���	*�=�''�=�X�� API 
   RP 2A-WSD (2007) �1�=�����(: 2.2 

  w  )�03��.5�)�1ก�3�')��9�0��	��.5����� 

g �3�'��0����'G03��	���ก 

A O,.��(:J�O_�� (projected area) �	��0	���ก��2	ก=0	)�-:�)�03��3�'��3 

V <�*'�=�9���(:�	����ก��2	ก=0	)�-:�)�03��3�'��3 

D       �,	��������H0��R/��Sก���J���	ก�	��*.��03���������� 

U �03�<��ก	2�	��3ก�=	�S�3�'���3 (��,:	�4�ก��,:�)�,	ก��9��.5�) =�'

9�39ก��	��*.��03� 

|U | �0��1'2/� Ŝ�	��0��03�<��ก	2�	��3ก�=	�S�3�'���3=�'9�39ก��	�

�*.��03� 

U

t

δ
δ

 �03�<��ก	2�	��3ก�=	�S�3�'��0��	��.5�=�'9�39ก��	��*.��03� 
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.������� 2.2 �0��1'<���*�W*zก��_6�9���0��1'<���*�W*z�3�'�_,:	� [5] 

Physical state of tubular CD Cm 
No marine growth 
Marine growth 

0.65 
1.05 

1.60 
1.20 

 

2.2.3 
�����.I, 
�',:	31=G6)�,	����������(:4'	�/0+=��.5� 4��5�+)��ก*�9��=���)�,	9��O�6��ก*��-.� ��,:	�4�ก9���1��	��.5� 
�5�+)�31=G6�ก*�ก���	�=13�-.�;�� ��(�ก30�30�9���	�=13 (Buoyant force) F-:���'��G�5��3^)�;��4�ก
�'ก���1�=0	;<�(. 
 

B wF Bγ=          (2.9) 
 
����(:  BF  �,	9���	�=13 (Buoyant force)  
  B  �,	�0�<�*'�=��	��.5��1.�)'��(:G/ก9���(:���31=G6 
 
+�ก���5��3^)�30�31=G6�(:+��.5��1.�4')�,	�	���'��G�5��3^)�;��4�กก��)��.5�)�1ก<���*�W*H� 
(Effective weight) +��.5� F-:�4�'(�0��1��(. 
 

wW W Bγ′ ′= −         (2.10) 
 
 
����(:  W ′  �,	�.5�)�1ก<���*�W*H� (Effective weight) 
  W  �,	�.5�)�1ก�	����������+�	�ก�R 
  B′  �,	�0�<�*'�=��	��.5��1.�)'��(:G/ก9���(:������������ 
 

2.2.4 
��#�?���*�กก��
��J�� 
9���(:�ก*��-.���,:	�4�กก��9��.5� ��'��G�ก*�;�� 2 ก� (̂ �,	 �ก*��-.���,:	�4�กก��9��.5��-.��� (Tidal 
current) 9��4�ก9���' (Wind drift current) F-:�ก��ก��4��=13�	�9��'(ก���<�(:��9<��=�'�/<�(: 
2.8 
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Tidal

d

UoT UoW

Wind drift

z

 
 

            �%&��� 2.8 ก��ก��4���	�9��ก��9��.5� [11] 
 
���9��ก���5��(:�ก*��-.���,:	�4�กก��9��.5��-.��� ��'��G�5��3^;��4�ก�'ก��=0	;<�(. 
 

      
1
7

0T T

z
U U

d
 =  
 

                      (2.11)         

 
����(:  TU  �,	�0��3�'���3ก��9��.5���,:	�4�กก��9��.5��-.��� (Tidal current) 
  0TU  �,	�0��3�'���3ก��9��.5��(:���12H*3�.5����� 
 
�03�ก��9��.5���,:	�4�ก�'�(:=5�9)�0�H*3�.5����� 4�'(�0�<��'�^��	��� 1.0 �	�ก��9��'�(:���12
�3�'�/� 10 �'=� 4�กH*3�.5�����F-:�4�'(�0�ก��ก��4��=�'กq��*����� (Linear law) �1��'ก��=0	;<�(. 

      0W W

z
U U

d
 =  
 

                      (2.12) 

 
����(:  WU  �,	�0��3�'���3ก��9��.5���,:	�4�ก�' (Wind drifts current) 
  0WU  �,	�0��3�'���3�'��	��� 1.0 �(:���12�3�'�/� 10 �'=� 4�กH*3�.5����� 
 

2.3 
��
�������ก����ก
��  
+�ก��		ก922����������)��ก�/<O��^�(:'()���=1��/<���=0��Z �(:;'0+�0)���=1����ก��2	ก 
����1:3;<9��34��5�ก��		ก922��3�3*W()�03�9��+�����=�'��	9���5�'�=�X�� AISC ASD 9th ED 
�03��*.��03�����������(:�<N��/<���ก��2	ก4��5�ก��		ก9229��=�34�	2��3�'�=�X�� API 
RP2A-WSD (20007) F-:�'(��	9���5�+�ก��		ก922�1�=0	;<�(. 
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2.3.1 �,�-#��������-��� (Allowable stresses) 
=�'��	9���5�'�=�X�� API RP2A-WSD (20007) ;��ก5�)��+)��3�'�����(:�	'+)��	��*.��03��/<
���ก��2	ก'(�0��1��(. 

ก) 
���P�.�-
�,
ก� (Axial Tension) 
)�03�9���-��(:�	'+)��	��*.��03����ก��2	ก ��'��G�5��3^;��4�ก�'ก��=0	;<�(. 

 0.6 t yF F=                       (2.13)
  

����(:  yF    �,	�0�ก5��1�46����ก�	��)��ก���������  
 


) 
���I�.�-
�,
ก� (Axial Compression) 

 -     ก���กS�#������#�� (Column Buckling) 
)�03�9��	1��(:�	'+)� ( )aF  =�''�=�X�� AISC �0�	1=���03� D/t 4�=�	�'(�0���0�ก12)�,	��	�ก30� 60 
F-:�)�03�9��	1��(:�	'+)����'��G�5��3^;��4�ก�'ก���1��(. 
 

  

2

3

2

3

[1 ( / )

5 ( / )

(2 )

( / )
3

3 8 8

y
c

c

a

c

kl r kl r

C

l
F

C
F

C

K r 

+



−

−
 
=         �5�)�12   c

kl
C

r
≤     (2.14) 

 

                                 
2

2

12

23( / )a

E
F

Kl r

π
=                            �5�)�12  c

kl
C

r
>                   (2.15) 

 
 
�',:	  
 E  = �'�/�1��,�)�60��	��)��ก 
 K = =13�/^<��ก	2�3�'��3<���*�W*H� 
 l  = �3�'��3�	�����(:;'0'(�.5��1������������ 
 r  = �1R'(;4���1:��(:��	��(:�6� 
 
�5�)�12�*.��03��(:'(�0� D/t '�กก30� 60 ก��3*21=*4��ก*��-.���,:	�4�กก���ก0������_O���(: (Local 
buckling) 
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- ก���กS�#���#WX����� ( Local buckling) 
ก���ก0������_O���(: �ก*��-.���,:	�4�ก9��	1�=�'9�39ก��	��*.��03��/<���ก��2	ก�(:'(�0� 
	1=���03� D/t '�กก30� 60 9=0��	�ก30� 300 ��'��G�5��3^)��0��3�'�����,�)�60� ( xeF ) 9���0��3�'
����;'0�,�)�60��	�ก���ก0������_O���(: ( xcF ) ;��4�ก�'ก���1�=0	;<�(. 
 

                                         
2
 xe

CEt
F

D
=                                                                          (2.16) 

 

�',:	  
 C= �0��1'<���*�W*zก���ก0������_O���(: 
 D= ����H0��R/��Sก���J���	ก�	��0	 
 t = �3�')���	��0	 
 
����0��1'<���*�W*zก���ก0������_O���(:  <ก=*9��34�'(�0���0�ก12 0.60 9=0=�''�=�X�� API Spec.2B 
9���5�+)�+���0� C ��0�ก12 0.3 9���0��3�'����922;'0�,�)�60��	�ก���ก0������_O���(: ( )xcF ��'��G
�5��3^;���1��'ก��=0	;<�(. 
 

                       (1/4)[1.64 0.23( / ) ]xc y xeF F D t F= − ≤             

                       xc yF F=     �5�)�12 ( / ) 60D t ≤                   (2.17) 
 

�)  �,�-#����I������-��� (Allowable bending stress) 
)�03��3�'�����1� (          bF ) �(:�	'+)� ��'��G�5��3^;���1��(.  

 

                                       0.75             b yF F=                �5�)�12       1500

y

D
t F
≤                    (2.18) 

          0.84 1.74   y
b y

F D
F F

Et

 
= − 
 

         �5�)�12      1500 3000
 

y y

D
tF F

< ≤                     (2.19) 

  0.72 0.58 y
b y

F D
F F

Et

 
= − 
 

          �5�)�12       3000
300

y

D
tF

< ≤              (2.20) 

�',:	�0�  
 bF   = )�03��3�'�����1��(:�	'+)� 
 yF   = �,	�0�ก5��1�46����ก�	��)��ก��������� 
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�) 
��#W?�� (Shear force) 

-     
��#W?��
����� (Beam shear) 
�3�'�����_,	��	�����/��6��(:�ก*��-.�4�*� ( vf ) �5�)�12)���=1����ก��2	ก�5��3^;��4�ก 
 

 
0.5v

V
f

A
=          (2.21) 

 
�',:	 
 vf = �3�'�����_,	��/��6��(:�ก*��-.�4�*� 
  V = 9���_,	�=�'9�3�3���	��0	�(:�ก*��-.�4�*� 
  A = O,.��(:)���=1��	��*.��03� 
 
9��)�03�9���_,	�922����(:�	'+)� vF  �5��3^;��4�ก 
 

   0.4 v yF F=                                    (2.22) 

 

- 
��#W?���+� (Torsion shear) 
�3�'�����_,	�2*��/��6� ( vtf ) �5�)�12�*.��03��/<���ก��2	ก��'��G�5��3^)�;��4�ก�'ก��
�1�=0	;<�(. 

                                   
( / 2)

 t
vt

p

M D
f

I
=                                      (2.23) 

�',:	 

vtf  =   �3�'�����_,	�2*��/��6� (maximum torsion shear stress) 
    tM =   �'�'�=S2*� (torsional moment) 

pI  =   �'�'�=S�3�'�_,:	���*��1.3 (polar moment of inertia) 
 
9��)�03�9���_,	�2*��(:�	'+)�  ( Allowable torsion shear stress, vtF )  

 

       0.4 vt yF F=                                          (2.24) 
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2.3.2 �,�-#���\�- (Combined stress) 

ก)  �,�-#���\�-��
�,
ก�
��
���I�(Combine axial compression and bending) 
�5�)�12�*.��03����ก��2	ก�(:�ก*�9��	1��03'ก129���1�O��	'ก1� Op=*ก��'�	����������4��-.�	�/0
ก12	1=���03��	�9��	1��(:�ก*��-.�4�*� (f

a
)ก12)�03�9��	1��(:�	'+)� (F

a
) F-:���'��G=�34�	2;��4�ก

�'ก���1��(. 
 

�',:	      0.15 :a

a

f

F
>  

                               
2 2

  1.0

1

m bx bya

a a
b

a

C f ff

F f
F

F

+
+ ≤
 
− 

 

                   (2.25) 

 

 
2 2

  1.0
0.6

bx bya

y b

f ff

F F

+
+ ≤                    (2.26) 

 

�',:	     0.15 :a

a

f

F
≤  

2 2

  1.0
bx bya

a b

f ff

F F

+
+ ≤                     (2.27) 

 

                

22

' '
1 1

  1.0

my bymx bx

a a

ex ey
a

a b

C fC f

f f
F Ff

F F

  
  
   +       −  −           + ≤                    (2.28) 

 
�',:	 
  af      = �3�'����	1�=�'9�39ก��(:�ก*��-.�4�*� 

bxf    = �3�'�����1�=�'9�39ก� x 

byf    = �3�'�����1�=�'9�39ก� y 

mC    = 9���=	�S���0� ()13��	 3.3.1e, API RP2A-WSD) 

  
2

2

12
 '

23
e

E
F

Kl

r

π
=

 
 
 
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) �,�-#���\�-
��
���P�.�-
�,
ก��S,-กI�
���I� (Combined axial tension and 

bending) 
��'��G�5��3^=�34�	2;��4�ก�'ก�� (2.29) 
 

    

2 2

  1.0
0.6

bx bya

y b

f ff

F F

+
+ ≤                   (2.29) 

 

2.3.3 �I.���S,���S,�
�����#ก+�
PJ�*�+�.S���S,�
�������-��� (Allowable interaction 

ratio OR Unity check) 
�5�)�12	1=���03�)�03�9���(:�ก*��-.�4�*�=0	)�03�9���(:�	'+)� (Unity check) �1.� 4�O*4��^���,	ก
�*.��03��	�����������(:'(�0�	1=���03�)�03�9���(: �ก*��-.�4�*�=0	)�03�9���(:�	'+)��/��6� 
(Maximum unity check) '��5�ก��3*�����)S�5�)�12���3*41��(. F-:�	1=���03�)�03�9���(:�ก*��-.�4�*�=0	
)�03�9���(:�	'+)� ;��4�กก���3'�3�'�����	��'ก���(: 2.25 G-� 2.29 �����,	ก�'ก���(:'(�0��/��6�
ก� (̂+�ก� (̂)�-:�=�'��,:	�;��	�9���(:'�ก���5�ก12��������� 



����� 3 ���	
��
�
��
ก����ก�������������
� 
 
���������	
���
�����	��������ก����ก�������������������	�	��������	 API RP2A-WSD (2007) 
��
��
 �!��
����ก���	��"��# $	ก����ก���������%�
�$	����& 2 �"
	����' ���ก�������ก
��&��
� ���$	�"�
��
 ��ก "�
$	��
���(���) ��
 ��������	��	$	ก����ก���������������
����	�	��������	 API RP2A-WSD (2007) �������ก���
	ก��
�!�����*��ก�������+	+���')
��& 3.1  
 
 
 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

������ 3.1 �����������ก�����ก �!�ก �""ก���#$����% �& �'%"����( ก �""ก��� API 
RP2A-WSD (2007) 

Yes 

Yes 

No 

No 

Start 

Definition of Load 

Load condition design 

Structural Modeling 

Fatigue Design (Exclude) 

Foundation Design (Exclude) 

Connection Design (Exclude) 

Steel structure Design  
(API RP2A-WSD) 

Load Analysis 

Materials take off 

END 
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3.1 ���������	��
������	������� !����"�
�ก�#�$%ก&� 

����' ������	��&��
� �����&$,��������ก����ก���!)-	����' ��&�����กก��
�!�����*����(������� .&	
$	�"�
��
 ��
 ���!ก�
���  /�	��	�� [3]   �����������������& 3.1 � �$	��	
���
�����	����$,�����' 
���ก �� (Return period) 50 )1$	ก����ก��� ��
��!)-	!�.&�	���'��%� (Extreme condition) 
�������ก����ก��� m3 
�������� 3.1 ����' ������	��&��
� ����������ก����ก������������$	�"�
��
 [4]    

Parameter Detail 
Number of Wells 1 to 6 
Water depth (m) 20 , 30 
Water density (t/ m3) 1.03 
Storm surge (m) 1 year : 0.6 50 year : 0.6 
Tide (m) 1 year : 0.6 50 year : 0.6 
Current (m/s) 1 year :  

Water surface        =   0.54 
Mid depth              =   0.23 
Mud line                =   0.14 

50 year :  
Water surface        =   0.94 
-8.0 m                    =   0.79 
-30.0 m                  =   0.66 
Mud line                =   0.15 

Marine growth (cm) -30 m                     =  1.3 
Mud line                = 1.3 

Wind (m/s) Exposure area        =  72.5 m2   

1 year : 17.2 m/s @ 10 m 50 year : 29.3 m/s @ 10 m 
Drag coefficient (Cd) 0.8 for service condition and 1.05 for extreme condition 
Inertia coefficient (Cm) 1.2 for quasi-static analysis and 2.0 for modal analysis 
Wave kinematics factor 1.0 for service condition and 0.88 for extreme condition 
Topside pay load (P) 2000 kN (204 tons) 
Foundation type Pined or Pile head 
Design code API RP2A-WSD (2007) 
Air gap & clearance (m) 1.52 (5 ft)  
Wave height (Hmax50) 8.51 m (Refer ; SK  Location) 
Wave period (Tmax50) 8.57 sec (Refer ; SK  Location) 
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3.2 ���������()���������*
"�+�,����-(��.�������.��.	��������)����

 
ก������������� �����������	�� ������ก����� ��$���� �ก23�!)-	��	
.&	 � �������
�	��&��
��"��#  
�����������')��& 3.2 ��
$	������ �������%��$����	������!)-	���
4���%	 (Pinned support) ('ก

4���

!��!�6� ��
�����"������� ����ก!)-	������� 720 ��� �����&���������
 �!��
�ก����"�
������ ������������& 3.2  
 
 
 

 
������ 3.2 ������ �������������"	�%�!���);���! �&
����!��!��

�"
�ก������
�	 

 
��ก�')��& 3.2 �����ก�������ก����������"
	�	(Topside weight) !)-	��� P ก�����$	�	
��&� <4&�
ก���	�$�����"�����&!�"�ก�� 2000 ก�� 	�
��	 (204 ��	) �%ก������ �� ���
�� 4ก	�����!  (d) !�"�ก�� 20 
� � 30 !��� ��
��
���������)��ก���)��

,��	�"
	��������� �ก (Caisson member) � �
,��	�"
	����
�	 (Braced member) ���%�ก������
�	� ������	"�$	ก������
�	����') ��
ก���	�$���	��
,��	�"
	����
�	���"�����&�.����
���	� 2.5 !<	��!���� ����	��!��	+"�	>'	
*ก ��?�
	�ก 50 !<	��-
!���  
 

P 

���[��\( ']\��\( ^�&_( �̀� (LAT) 

���[�$\( a[� 

���[� Mudline 

���[�b`�&c"#$����% ��c����   

�� 

d/3, d/2, 2d/3 

d 

d�\��c��#$����% �e [̂ก 
(Caisson) 

�̀�fg_f( ก �$\( a[� 20, 30 �^� 45 "�h  

d�\��c��$\( a[� 

1.00 m 
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$	ก�����	
3����
����
"�������	����4�		��� ��&���%� (Lowest Astronomical Tide, LAT) � ������
�%��"�ก������������"
	�	��.���
� DH �����(A����3������ก�')��& 3.3 � ����	
3�������ก
��ก����& (3.1) 

 
������ 3.3 �"������ LAT � ���
��"��# �������ก����ก���!�.�����	 [4]    

 
   (0.55 0.66)D tH H H h= − + +                      (3.1)         
 
#�afg_  H  $i"$� ����'"�$^i_� (Wave height) 
  tH  $i"$� �����\( ']\��\( ^� (Storm surge plus tide)  

h  dc"��c �" ก h(Air gap) ��e�c �b̀�����`�'"�$^i_��^����[�b̀�&c"
#$����% ��c���� & �'%"����(  API RP2A-WSD �g$c jfc ก[� 5 k`& 

 
� �$	��ก����&  (3.1) �D�!���*��&$,��'3ก���
���'����� .&	�����"��
'"���
"�� 0.55 (4� 0.66 �������
��	
���
	�����! .�ก$,��"��D�!���* 0.62 <4&���กก�����	
3!�.&���	�"���
�) �"��# ������"� DH  
!�"�ก�� 8.00 !��� 
 
 
 
 
 
 
 



 25

�������� 3.2 ��%)ก������������� ��������������!��!��&

��&������
�	     
 

 
 
 

�
�� 4ก	�����!  
20  !��� 

��
�ก������
�	 
d/3 d/2 2d/3 

�%���&$,�����
�	 (��>�) 
20 30 45 
�
���	�����"����������� �ก��&	����
�!�����* (mm) 

19 25 34 40 
�	��!��	+"�	>'	
*ก ��?�
	�ก����"����������� �ก(cm) 

60 80 100 120 140 160 180 200 220 240 
 
 
 

�
�� 4ก	�����!  
30  !��� 

��
�ก������
�	 
d/3 d/2 2d/3 

�%���&$,�����
�	 (��>�) 
20 30 45 
�
���	�����"����������� �ก��&	����
�!�����* (mm) 

19 25 34 40 
�	��!��	+"�	>'	
*ก ��?�
	�ก����"����������� �ก(cm) 

60 80 100 120 140 160 180 200 220 240 
 
��ก�������& 3.2 $	��" ��
�� 4ก	�����! ����"������	"�$	ก������
�	��ก!)-	���,"
� <4&�$	��" �
,"
����ก������
�	����"������� �������������ก!)-	�%�ก������
�	�"��# ��
���! .�ก$,��"���&��
�
���	��"��ก�	�����ก����ก��� 	�ก��ก	��	
��!A�&��	��!��	+"�	>'	
*ก ���"����������� �ก$��
���"�!A�&��4�	��ก 60 !<	��!��� �	(4� 240 !<	��!��� !A.&�$,�!)-	����' $	ก��!)��
�+ ก��
���
$����
�
��� �ก� �
 ��
$	�	4&�������
�� 4ก	�����! ���������� ��������������	
3!�"�ก�� 360 
��� � ��
���&������
�� 4ก	�����!  20 !���ก�� 30 !������������� ��������� 720 ��� �����&���
ก "�
��� �
 $	��
�����& 3.2 
 
 
 
 
 



 26

3.3 .�1��
2�
���"

ก����+ก (Load condition) 
�������!�.&�	��	����	�ก����%ก��&$,��������ก����ก��������������)��ก���)��

���� �ก# ���	�� 

ก)    	����	�ก����%ก��
������������� ���� �
��
 (LOADCN 1) 
 �)    	����	�ก����%ก�������������"
	�	������� (LOADCN 2) ก���	�$�����"� 

        !�"�ก��  2000 ก�� 	�
��	 
 �)    ���ก�������ก��&��
� ���$	��>����"��# (LOADCN 3-26) ��
$	��	
���
�����	����  
        ก���	�$����>���������ก�������ก��&��
� �����%	!) �&
	�)�%ก# 15 ��>�� ������ 
         $���D�!���*�'3$	��" ���>������"�!�"�ก�	 ���������
 �!��
�����������& 3.3 
 

�������� 3.3 !�.&�	��	����	�ก����%ก  
!�.&�	��	����	�ก����%ก ��
ก��!�.&�	��	����	�ก����%ก 
LOADCN   1    JACKET DL & BOUYANCY 
LOADCN   2    TOTAL TOPSIDE WEIGHT 
LOADCN   3    WAVE & CURRENT&WIND FORM NE  0 DEG 
LOADCN   4   WAVE & CURRENT&WIND FORM NE  15 DEG 
LOADCN   5    WAVE & CURRENT&WIND FORM NE  30 DEG 
LOADCN   6   WAVE & CURRENT&WIND FORM NE   45 DEG 
LOADCN   7  WAVE & CURRENT&WIND FORM NE   60 DEG 
LOADCN   8  WAVE & CURRENT&WIND FORM NE   75 DEG 
LOADCN   9  WAVE & CURRENT&WIND FORM NE   90 DEG 
LOADCN   10   WAVE & CURRENT&WIND FORM NE   105 DEG 
LOADCN   11   WAVE & CURRENT&WIND FORM NE   120 DEG 
LOADCN   12    WAVE & CURRENT&WIND FORM NE   135 DEG 
LOADCN   13    WAVE & CURRENT&WIND FORM NE   150 DEG 
LOADCN   14    WAVE & CURRENT&WIND FORM NE   165 DEG 
LOADCN   15    WAVE & CURRENT&WIND FORM NE   180 DEG 
LOADCN   16    WAVE & CURRENT&WIND FORM NE   195 DEG 
LOADCN   17    WAVE & CURRENT&WIND FORM NE   210 DEG 
LOADCN   18    WAVE & CURRENT&WIND FORM NE   225 DEG 
LOADCN   19    WAVE & CURRENT&WIND FORM NE   240 DEG 
LOADCN   20    WAVE & CURRENT&WIND FORM NE   255 DEG 
LOADCN   21    WAVE & CURRENT&WIND FORM NE   270 DEG 
LOADCN   22  WAVE & CURRENT&WIND FORM NE   285 DEG 
LOADCN   23   WAVE & CURRENT&WIND FORM NE   300 DEG 
LOADCN   24    WAVE & CURRENT&WIND FORM NE   315 DEG 
LOADCN   25   WAVE & CURRENT&WIND FORM NE   330 DEG 
LOADCN   26    WAVE & CURRENT&WIND FORM NE   345 DEG 
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3.4 ก�����
���"

ก����+ก (Load combinations) 
ก���
�	����	�ก����%ก��&$,��������ก����ก������������	�ก,�
HIJ���!   ��
��&
�)� �
����"�
��ก!)-	���ก�3�!�.&�	�� �.� !�.&�	��)K�����ก��(Operating condition) � �!�.&�	���'��%� (Extreme 
Conditions) ���������	
���
�����	�����$,�!�.&�	���'��%�$	ก����ก��� !	.&����ก!�.&�	���'��%�����
���ก�������ก��&��
� ����'��%���

 ���$��������������
��) ��?�
��ก�4�	 <4&�������
 �!��
�
ก���
�	����	�ก����%ก�����������& 3.4  
 
�������� 3.4 ก���
�	����	�ก����%ก�������ก����ก������������  
��L �ก23*	����	�ก����%ก ก���
�	����	�ก����%ก 
LCOMB 101 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   3 x 1.00       
LCOMB 102 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   4 x 1.00       
LCOMB 103 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   5 x 1.00       
LCOMB 104 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   6 x 1.00       
LCOMB 105 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   7 x 1.00       
LCOMB 106 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   8 x 1.00       
LCOMB 107 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   9 x 1.00       
LCOMB 108 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   10 x 1.00       
LCOMB 109 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   11 x 1.00       
LCOMB 110 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   12 x 1.00       
LCOMB 111 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   13 x 1.00       
LCOMB 112 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   14 x 1.00       
LCOMB 113 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   15 x 1.00       
LCOMB 114 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   16 x 1.00       
LCOMB 115 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   17 x 1.00       
LCOMB 116 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   18 x 1.00       
LCOMB 117 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   19 x 1.00       
LCOMB 118 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   20 x 1.00       
LCOMB 119 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   21 x 1.00       
LCOMB 120 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   22 x 1.00       
LCOMB 121 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   23 x 1.00       
LCOMB 122 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   24 x 1.00       
LCOMB 123 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   25 x 1.00       
LCOMB 124 LOADCN   1 x1.05+ LOADCN   2 x 1.00 + LOADCN   26 x 1.00       

 



����� 4 ��ก
��
ก�
 
 

���������	
��ก
���
	�����ก
���ก�
ก
�	
����	������
������������� 
!��"�
� ��	�#�� 
�
�$���ก�
!� �" ���
���
%�!&��!��#
!���ก ��(� ��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" �
��
���
 ก����"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# (Unity check  Or Allowable 
interaction ratio) %�!&��!��#
!)� ���@���+"
A&"�	����)��	�
	,�*�������
�����*"�
)�� !ก
����
���
" 
!B C,#)ก  ��*"�
)�� !���*!���
�%�!��
���ก ���*!���*!%�!��
���ก)����!���
�%�!��
���ก
���
��	� &,�C,#��
ก
���ก�
	
����	������*��,����
���ก���
��	� 20 	�"�)�� 30 	�"� "
���
,�� 
G
��"#�G
�����
���ก����@ก�
ก&��!��#
!� ���� (Topside structures) ��* 2000 ก+&��+�"�� (204 
"��) N�*!ก�
��,��#��
���
%�!O+��� ��&��!��#
!���ก (Caisson) ��� 
"��!)"  19 �+��+	�"�%���C

��S�!��
���
 40 �+��+	�"�)����%�
,	�#�� 
��$���ก�
!G
���ก"��!)"  60 	N�"+	�"� S�! 240 
	N�"+	�"� &,�ก�
��,��#O+��� �����
�������
���
�!��*	� 
ก�� 25 �+��+	�"� ��%�
,	�#�� 
�
�$���ก�
!G
���ก 50 	N�"+	�"��@กB )����
��! )�����@���ก
����
��� 20 �!�
 30 �!�
 )�� 45 
�!�
  ��ก�
ก����
ก
���ก�
	
����	������
�����������"�
� ��	�#�� 
��$���ก�
!� �" ���
���

%�!&��!��#
!���กก����"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#��!C,#��
ก
��+	��
���
�
"�
)�� !ก
����
���)���@���ก
����
�����*	��
�����ก,#�� 
 

4.1 ก
����������������������
��
ก���
���� 20 ���� 

4.1.1 ����������� ���
!"���!#��"
��$��%ก�
&�" �" ��
�'�
 ก�� ���
!"��

'�"��(�&����ก)�*
��+�)&�" '�"��(�&���� �,'# * &-)��!"��.��&!�#
&'��ก �����

��
('�"&���
���(���/�,�ก
����
����"
&0 
�
ก"
�
!��G
����ก ก  	�(*���
� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# ก��� 

��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
�
��#
!ก�
V��
�����������C,#"
�
�$
ก�
V��* 4.1 - 4.3 &,���)" ���$
��)� !ก�@ ���ก	
���$
 (ก) (%) )�� (�) N�*!�����@���ก
����
�����* 
20 �!�
 30 �!�
 )�� 45 �!�
 "
���
,�� 
 
�
ก�$
��* 4.1 ����� 
	�(*���"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
	�+*��
ก%��� � 

��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#����� 
�,�!����"�
� ����*C� 	
��	O+!	�#� 
&,���*��"�
� ����"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
��*	� 
ก��)" ����
���

%�!� �)"ก" 
!ก������
��#� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# ��� 
)"ก" 
!



 29

ก��C
,#��  &,�	�(*�ก�
��,��#	�#�� 
��$���ก�
!� ���� 
�!��*����� 
ก
�	�+*���
���
� �����
��#
� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#��� 
�,�! )" 	�(*���
ก
�	�+*���
���
S�! 
34 �+��+	�"�%���C
����� 
ก
�	�+*���
���
� �&��!��#
!���กC� C,#��
��#� 
��"�
� ���� ��)�!��*
	ก+,%�����+!" ��� ��)�!��*�����#	ก+,ก
�	
��*��)
�!�
ก,�!ก
�	
����	�������� 
!ก�Y���*��
���
 
34 �+��+	�"�ก�� 40 �+��+	�"�"
��$
��* 4.1  

 

 
(ก) �@����
��� 20 �!�
        (%) �@����
��� 30 �!�
 

 
 

(�) �@����
��� 45 �!�
 
 

�$���� 4.1  ��
������������� 
!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
 ก��
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# 	�(*�ก�
��,��
���
%�!&��!��#
!
)"ก" 
!ก�� ��
����ก
����
�����*"�
)�� !���*!���
�%�!��
���ก���
��	� 

 

	�(*���
� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#��*��
���
%�!� �&��!��#
!���ก
" 
!B �
��#
!��
���������ก���@���ก
����
�����C,#,�!�$
��* 4.2 &,����"+��#��"�
� ��	�#�� 
�
�$���ก�
!&��!��#
!���ก" ���
���
��� 
�!��*	� 
ก�� 60 

 

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

(D/t)  Ratio 

Un
ity

 ch
ec

k 

0.56 

(D/t)  Ratio 
Un

ity
 ch

ec
k 

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

0.56 

0.56 

(D/t)  Ratio 

Un
ity

 ch
ec

k 



 30

 
 

�$���� 4.2  ��
������������� 
!� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#ก���@���
ก
����
��� 	�(*����"+��#� 
��"�
� ��	�#�� 
��$���ก�
!" ���
���
��� 
	� 
ก�� 60 

 
 

      
 

(ก) �@����
��� 20 �!�
        (%) �@����
��� 30 �!�
 
 

 
 

(�) �@����
��� 45 �!�
 
 

�$���� 4.3  ��
������������� 
!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
 ก��
��"�
� ���� ��)�!��* 	ก+,%�����+!" ��� ��)�!��*�����#	�(*�ก�
��,��
���
%�!
&��!��#
!���ก)"ก" 
!ก�� ��
����ก
����
�����*"�
)�� !���*!���*!%�!��
���ก���
��	� 

0.00

0.20

0.40

0.60

0.80

1.00

1.20

0 10 20 30 40 50

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

�@����
��� 
Un

ity
 ch

ec
k 

t = 19 mm 

t = 25 mm 

t = 40 mm 
t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 

(D/t)  Ratio 

Un
ity

 ch
ec

k 

0.45 

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

0.45 0.45 

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 
t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 



 31

�
ก�$
��* 4.2 ����� 
�@���ก
����
���O+��� ��&��!��#
!���ก C� C,#��
��#��"�
� ���� ��)�!��*
	ก+,%�����+!" ��� ��)�!��*�����#��� 
	
��*��C
 )�,!��#	�_�� 
�@���ก
����
�����*	
��*��)
�!C
���� 
����" �O+��� ��&��!��#
!���ก�#���
ก  
 
���$
��* 4.3 ��ก
����
�����*"�
)�� !���*!���*!%�!��
���ก���
��	� N�*!����ก�Y�ก�
V��
���������
��#
����!ก���$
��* 4.1 ��*��ก
����
�����*"�
)�� !���*!���
�%�!��
���ก���
��	� &,����+*!��*)"ก" 
!ก��
�(���*��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
��*	� 
ก�� ก
����
�����*"�
)�� !)�� !
���*!���*!%�!��
���ก���
��	������ 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#%�!
O+��� ��&��!��#
!���ก��"*�
ก� 
ก
����
�����*"�
)�� !)�� !���*!���
�%�!��
���ก���
��	� ,�!)�,!
���$
��* 4.3 (ก) (%) )�� (�) ��*��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
	� 
ก�� 60 
)����
���
%�!� �	� 
ก�� 25 �+��+	�"������ 
 ��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*
�����#��� 
	� 
ก�� 0.45 N�*!��� 
"*�
ก� 
ก
����
�����*"�
)�� !)�� !���*!���
�%�!��
���ก���
��	��(� 
0.56 
 
�
ก�$
��* 4.1,4.3 )�� 4.4 ����� 
��ก�Y�%�!�$
��
�������������)��&�#�	
��C
���+��
!
	,���ก�� �(�  	�(*�	�+*���"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
�
ก%��� � 
��"�
� ��
�� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# ������"�
�,�!)��C� 	
��	O+!	�#� )��"
�%#�)����

��
����ก
���ก)�� API PR2A-WSD )����
��#�O#� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!
��*���C� 	ก+� 0.85 N�*!	�(*��+�
�Y
�
ก�$
��* 4.1,4.3 )�� 4.4 ����
��#C,#� 
��"�
� ���#�� 
��$���ก�
!
� �&��!��#
!���ก" ���
���
 N�*!��
��#� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*������ 

	� 
ก�� 0.85 "
�"
�
!��* 4.1 &,���" 
!B��*C,#�
ก"
�
!�����	
��� 
��"�
� ��	�#�� 
��$���ก�
!
&��!��#
!���ก" ���
���
"*�
�@,��
������
���
&��!��#
!���ก)��"�
)�� !���
���� 
" 
!B N�*!
�
�
�S��
C
�O#��ก
���ก)��C,# &,���"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
��*��
� 
"*�
ก� 
�@,���C� �����
�
�O#��ก
���ก)��&��!��#
!)� ���@���+"
A&"�	����)��	�
	,�*����*�����

��� 
 



 32

        
 

(ก) �@����
��� 20 �!�
        (%) �@����
��� 30 �!�
 

 
 

(�) �@����
��� 45 �!�
 
�$���� 4.4  ��
������������� 
!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
 ก��

��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# 	�(*�ก�
��,��
���
%�!
&��!��#
!���ก)"ก" 
!ก�� ��
����ก
����
�����*"�
)�� !��!���
�%�!��
���ก���
��	� 

 
�
ก�$
ก�
V��* 4.5 ��� 
 	�(*���
���
%�!� �	�+*��
ก%��� ��"�
� ��	�#�� 
��$���ก�
!&��!��#
!
���ก" ���
���
������"�� ���,�!)��C� 	
��	O+!	�#� &,���*��
���
%�!&��!��#
!���ก	� 
ก�� 
ก
����
�����*"�
)�� !��!���
�%�!��
���ก���
��	� ������"�
� ��	�#�� 
��$���ก�
!&��!��#
!
���ก" ���
���
��*�#��ก� 
ก
����
�����*�@,�(*�B N�*!	�(*���
C
��
��Y�
%�
,	�#�� 
��$���ก�
!� � 
ก
����
������*"�
)�� !��!���
�%�!��
���ก���
��	� ���O#%�
,	�#�� 
��$���ก�
!� ���*	�_กก� 
)" 
���O#
�+�
YO+��� ����ก
����
���	�+*�%��� 
 
,�!�����
กก�
V�$
��* 4.5 ��� 	�(*�ก�
��,��
���
%�!� ���*���O#��ก
���ก)��C,#)�#� ก_�
�
�S��*
����
��Y�
%�
,	�#�� 
��$���ก�
!%�!� �C,#  N�*!��O ���,%���"����ก
�	�(�ก�
%�
,	�#�� 
�
�$���ก�
!� ���*���O#��
����ก
���ก)��&��!��#
!C,# 

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

(D/t)  Ratio 

(D/t)  Ratio 

Un
ity

 ch
ec

k 
t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

Un
ity

 ch
ec

k 

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 



 33

�
�
&��� 4.1 )�,!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
ก��%�
,��
���

%�!� �" 
!B ��*��� 
 ��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#	� 
ก�� 0.85 ��*����ก
����

���" 
!B ก�� 
 

��
��
ก���
���� 20 ���� 

��
�'�
�"  (D/t ratio) 

(��.) 

���
���������� 

d/3 

���
���������� 

d/2 

���
���������� 

2d/3 

19 74 63 54 
25 45 39 34 
34 29 24 23 
40 23 20 17 

 
�
ก"
�
!��* 4.1 ��
� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
)����
���
%�!� �
C
��#
!ก�
V��
�����������C,#"
��$
��* 4.5 
 

 
 
�$���� 4.5  ��
������������� 
!��
���
%�!� � (t) ก����"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก

" ���
���
%�!O+��� ��&��!��#
!���ก��*��ก
����
�����*����" 
!B &,���� 
��"�
� ��
�� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#	� 
ก�� 0.85 

 
 

0

20

40

60

80

0 10 20 30 40 50

d = 20 ���	

t (mm) 

(D
/t )

  R
ati

o 

���
�����*���� d/3 

���
�����*���� d/2 

 ���
�����*���� 2d/3 



 34

4.1.2 ����������� ���
!"���!#��"
��$��%ก�
&.��&!�#
&'��ก�" ��
�'�
 * &

-)��!"��.��&!�#
&'��ก(���"
 ���
!"��'�"��(�&����ก)�*
��+�)&�" '�"��(�&���

� �,'#* &-)��!"�����
��� �������
('�"&���
���(������/�,�ก
����
����"
&0 
�����%#������	
��ก
�	
����	������%�!O+��� ����
���&��!��#
! (Braced member) &,���#
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
��$ ��)��)ก���� )��� 
��"�
� ���� ��
)�!��*	ก+,%�����+!" ��� ��)�!��*�����#%�!O+��� �����
�����$ ��)��)ก�"��! N�*!C,#��
ก
�)� !	
��
ก�@ �B "
�"�
)�� !ก
����
��� ,�!)�,!���$
��* 4.6 h 4.8 
 
�
ก�$
��* 4.6 (ก) )�� (%) ����� 
��ก�Y�ก�
V��*��#
����!ก�� �(� ����� 
��"�
� ��	�#�� 
�
�$���ก�
!&��!��#
!���ก" ���
���
 �@,���*! ��*����
��#	ก+,� 
��"�
� ���� ��)�!��*	ก+,%�����+!" �
�� ��)�!��*�����# ��� 
"*�
ก� 
�@,�(*�B N�*! Y �@,�������
��#&��!��#
!O+��� �����
���	ก+,��
�	�#�
�$!�@,��� 
�#��ก� 
�@,�(*� 	��
���*����
� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
��*
�@,����
�O#��
����ก
���ก)��&��!��#
! 	�(*���#C,#��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" �
��
���
%�!O+��� ��&��!��#
!���ก��*	��
���ก��O+��� �����
��� "
�"�
)�� !ก
����
���" 
!B 
	�(*�!�
ก��*�@,�������
��#&��!��#
!O+��� �����
���	ก+,)�!G
����#����*�@,  N�*!��O ���,%�
,%�!
O+��� ����ก
����
���&��!��#
!C,#  
 
� ���$
��* 4.6 (�) ����� 
	�(*�	�+*���"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
%�!
O+��� ��&��!��#
!���ก�
ก%��� � 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#%�!
O+��� �����
�������� 
�$ 	%#
�$ � 
�!��* ��
�S�!�@���ก
����
���C� ����" �O+��� ��&��!��#
!���ก )" ����
��&,�"�!ก��O+��� �����
��� N�*!	�(*��@����
������ 
�
ก%��� O+��� �����
������
�
�S"#
��
�)�!��*� !
S 
��
�
ก&��!��#
!���กC,#�
ก%���"
�C
,#�� )" ���!�����%�����$ ก����
���ก%�!���
��	�,#�� 	�(*�!
���
ก��
���ก���
��	���*	�+*�%��� ����
��#O+��� �����
�������
��
��
ก%��� N�*!����
��#O+��� �����
���
�+��"+�
กก
�&ก !	,
�C,#  
 
 
 



 35

           
 

(ก) �@����
��� 20 �!�
        (%) �@����
��� 30 �!�
 

 
 

(�) �@����
��� 45 �!�
 
 

�$���� 4.6  ��
������������� 
!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
ก��
��"�
� ���� ��)�!��* 	ก+,%�����+!" ��� ��)�!��*�����# 	�(*�ก�
��,��
���
%�!
&��!��#
!���ก)"ก" 
!ก�� ��
����ก
����
�����*"�
)�� !���*!���
�%�!��
���ก���
��	� 

 
	�(*��+�
�Y
�$
��
��������� �$
��* 4.7 ����� 
��ก�Y�%�!�$
��
�����������	
��C
����
��!
	,���ก��ก���$
��* 4.6  �(����$
��* 4.7 (ก) )�� (%) ������"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" �
��
���
�@,���*! ��*��
��#	ก+,� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#"*�
�@,  N�*! Y 
�@,�����	
���@,��*����"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
%�!O+��� ��&��!��#
!
���ก��*	��
���ก��O+��� �����
��� 	��
���*��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
 
�@,�������
��#&��!��#
!O+��� �����
���	ก+,)�!G
����#��ก� 
�@,�(*�B 	��
���*����
��"�
� ��	�#�� 
�
�$���ก�
!&��!��#
!���ก" ���
���
��*�@,����
�O#��
����ก
���ก)�� &,���ก
�	�(�ก��"�
� ��
	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
�
�O#��ก
���ก)����"#�!�+�
�Y
	�(�ก"
���
�
��
%�!� �&��!��#
!���ก��*�O#,#�� 	�(*�!�
ก��
���
%�!� �&��!��#
!���ก��*)"ก" 
!ก������
��#

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

(D/t)  Ratio 

Un
ity

 ch
ec

k 
(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

t = 19 mm 

t = 25 mm 

t = 40 mm 

t = 34 mm 



 36

� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
��*	��
���ก��O+��� �����
�����*)"ก" 
!
ก��C
 
 

           

 
(ก) �@����
��� 20 �!�
        (%) �@����
��� 30 �!�
 

 

 
 

(�) �@����
��� 45 �!�
 
 

�$���� 4.7  ��
������������� 
!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
 ก��
��"�
� ���� ��)�!��* 	ก+,%�����+!" ��� ��)�!��*�����# 	�(*�ก�
��,��
���
%�!
&��!��#
!���ก)"ก" 
!ก�� ��
����ก
����
�����*"�
)�� !���*!���*!%�!��
���ก���
��	� 

 
 

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

(D/t)  Ratio 

Un
ity

 ch
ec

k 

(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 19 mm 

t = 25 mm 

t = 40 mm 

t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 40 mm 

t = 19 mm 
t = 25 mm 
t = 34 mm 

t = 19 mm 
t = 25 mm 
t = 34 mm 
t = 40 mm 



 37

           
 

(ก) �@����
��� 20 �!�
        (%) �@����
��� 30 �!�
 
 

 
 

(�) �@����
��� 45 �!�
 
 

�$���� 4.8  ��
������������� 
!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
 ก��
��"�
� ���� ��)�!��* 	ก+,%�����+!" ��� ��)�!��*�����# 	�(*�ก�
��,��
���
%�!
&��!��#
!���ก)"ก" 
!ก�� ��
����ก
����
�����*"�
)�� !���*!���
�%�!��
���ก���
��	� 

 
�
ก�$
��* 4.8 ������ก�Y���#
����!ก��ก���$
��* 4.6 )���$
��* 4.7 N�*!��	
��ก
��(����� 
 ��"�
� ��	�#�
� 
��$���ก�
!&��!��#
!���ก" ���
���
%�!O+��� ��&��!��#
!���ก��*��
��#� 
��"�
� ���� ��)�!
��*	ก+,%�����+!" ��� ��)�!��*�����#%�!O+��� �����
������ 
"*�
ก� 
�@,�(*�B 	��
���*����
� 
��"�
� ��
	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
����
�O#��
����ก
���ก)��&��!��#
! 	O �	,���ก��
ก���$
��* 4.6 )���$
��* 4.7 N�*!��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
%�!O+��� �����

�����*	��
���C,#)�,!,�!"
�
!��* 4.2 &,�� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
�
��
C,#�
ก��
����������
ก�$
��* 4.6 S�! �$
��* 4.8  
 

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 19 mm 

t = 25 mm 

t = 40 mm 

t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 40 mm 

t = 19 mm 

t = 25 mm 
t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 40 mm 

t = 19 mm 
t = 25 mm 
t = 34 mm 



 38

�
�
&��� 4.2  )�,!��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
 ��*	��
���%�!O+��� ��
&��!��#
!���ก��*��
��#O+��� �����
������ 
 ��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!
��*�����#"*�
��*�@, %�!� ���*����
���
" 
!B ก�� ��*��,����
���ก���
��	� 20 	�"� 

 

����ก
����
��� �@�%�!ก
����
��� 

��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���

%�!O+��� ��&��!��#
!���ก ��*	��
���ก��O+��� �����
�����*

%�
,��
���
" 
!B 
19 mm 25 mm 34 mm 40 mm 

3

d  
20 �!�
 70 45 30 25 
30 �!�
 75 50 35 30 
45 �!�
 - - - - 

2

d  
20 �!�
 65 45 30 25 
30 �!�
 75 50 35 30 
45 �!�
 - - - - 

2

3

d  
20 �!�
 65 45 30 25 
30 �!�
 70 50 35 30 
45 �!�
 - - - - 

 
�
ก"
�
!��* 4.2 ����� 
%�
,� �&��!��#
!���ก��*����
���
"��!)"  25 �+��+	�"�%���C
 ����
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
��*	��
����#��ก� 
 60  N�*!"
�%#�)����
 
API RP2A-WSD )�!��,"
�)��)ก� (Axial Compression) �
�
�S��
��Y�
C,#�
ก��ก
���* 2-14 
)�� ��ก
���* 2-15 	�(*�!�
กก
�&ก !	,
���*	�
 (Column buckling) � ����*��
���
%�!� �
&��!��#
!���ก�#��ก� 
 25 �+��+	�"� ����"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
�
ก
� 
 60 )" �#��ก� 
 300 ก
��+��"+%�!&��!��#
!��	ก+,%���	�(*�!�
กก
�&ก !	,
�	k�
���* ( Local 
buckling) �
�
�S��
��Y�
��
�	�#���*	ก+,%���C,#�
ก��ก
���* 2-16 )�� ��ก
���* 2-17  
 
� ����*�@� 45 �!�
C� C,#)�,!��"
�
!��* 4.2 	�(*�!�
ก���
ก�$
��
���������%�!�@����)"ก" 
!�
ก
�@��(*�B �(� ก
����
�����*�@� 45 �!�
�����%�
,�
ก����*O+��� �����
������
�
�S"#
��
�)�!��*� !S 
�
�
ก&��!��#
!���กC,#	"_���* S�!)�#��	�+*�%�
,	�#�� 
��$���ก�
!� �&��!��#
!���ก�
ก%���ก_"
� 
 

 



 39

4.2 ก
����������������������
��
ก���
���� 30 ���� 

4.2.1 ����������� ���
!"���!#��"
��$��%ก�
&�" �" ��
�'�
 ก�� ���
!"��

'�"��(�&����ก)�*
��+�)&�" '�"��(�&���� �,'# * &-)��!"��.��&!�#
&'��ก �����

��
('�"&���
���(���/�,�ก
����
����"
&0 
�����%#������	
��ก
���
	�����
������������� 
!��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" �
��
���
%�!O+��� ��&��!��#
!���ก ก����"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#N�*!
����#
����!ก�����%#� 4.1.1 )" ��)"ก" 
!ก����*��,����
���ก���
��	���*����
���ก�
กก� 
 
 

        
 

(ก) �@����
��� 20 �!�
        (%) �@����
��� 30 �!�
 
 

 
 

(�) �@����
��� 45 �!�
 
�$���� 4.9  ��
������������� 
!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
 ก��

��"�
� ���� ��)�!��* 	ก+,%�����+!" ��� ��)�!��*�����# 	�(*�ก�
��,��
���
%�!
&��!��#
!���ก)"ก" 
!ก�� ��
����ก
����
�����*"�
)�� !���*!���
�%�!��
���ก���
��	� 

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 
t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 



 40

	�(*�	
����	�����$
��* 4.9 ก���$
��* 4.1 N�*!��ก
����
�����*����	,���ก�� )" ��,����
���ก%�!���
��	�
)"ก" 
!ก�� ��� 
���!��!�$
O+��� ��&��!��#
!���ก��*����
���
�
ก� 
 25 �+��+	�"�%���C
 ����
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#��� 
�,�!��*�#���
ก ���!�
ก��*	�+*���"�
� ��
	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
�
กก� 
 60  

        
 

(ก) �@����
��� 20 �!�
        (%) �@����
��� 30 �!�
 
 

 
 

(�) �@����
��� 45 �!�
 
�$���� 4.10  ��
������������� 
!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
 ก�� 

��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# 	�(*�ก�
��,��
���
%�!
&��!��#
!���ก)"ก" 
!ก�� ��
����ก
����
�����*"�
)�� !���*!���*!%�!��
���ก���
��	� 

 
��
���������%�!�$
��* 4.10  ����ก�Y���#
����!ก��ก���$
��* 4.9 &,����!�$
 (ก) (%) )�� (�) ����� 

��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#	%#
�ก�#� 
�!��* 	�(*�	�+*���"�
� ��	�#�� 
�
�$���ก�
!&��!��#
!���ก" ���
���
S�!��,�����*! 

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

(D/t)  Ratio 
Un

ity
 ch

ec
k 

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 



 41

        
 

(ก) �@����
��� 20 �!�
        (%) �@����
��� 30 �!�
 
 

 
 

(�) �@����
��� 45 �!�
 
�$���� 4.11  ��
������������� 
!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
 ก��

��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# 	�(*�ก�
��,��
���
%�!
&��!��#
!���ก)"ก" 
!ก�� ��
����ก
����
�����*"�
)�� !��!���
�%�!��
���ก���
��	� 

 
�$
��* 4.11 ������ก�Y�%�!ก�
V��#
����!ก���$
��* 4.9 )���$
��* 4.10 )" � 
��"�
� ��	�#�� 
�
�$���ก�
!&��!��#
!���ก" ���
���
ก��� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# 
����� 
)"ก" 
!ก��"
�����ก
����
�����*)"ก" 
!ก��C
 "
�%#�)����
��
����ก
���ก)�� API 
PR2A-WSD )����
��#�O#� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*���C� 	ก+� 0.85 ,�!����
	�(*�ก�
��,��#� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# ��� 
	� 
ก�� 0.85 ��)" ��
��
" 
!B )�#� ��C,#� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
"*�
�@, ��*���
�
�S
��
C
�O#��ก
���ก)��"
�����ก
����
���)����
���
%�!� �&��!��#
!���ก��*�O# N�*!C,#)�,!��
"
�
!��* 4.3 
 

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

0 20 40 60 80 100 120 140

t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 
(D/t)  Ratio 

Un
ity

 ch
ec

k 
t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 
t = 19 mm 
t = 25 mm 

t = 40 mm 
t = 34 mm 



 42

�
�
&��� 4.3  )�,!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
 %�!O+��� ��
&��!��#
!���กก��%�
,��
���
%�!� �" 
!B ��*��� 
 ��"�
� ���� ��)�!��*	ก+,%�����+!
" ��� ��)�!��*�����#	� 
ก�� 0.85 ��*����ก
����
���" 
!B ก�� 

 
��
��
ก���
���� 30 ���� 

��
�'�
�"  

 ���
!"���!#��"
��$��%ก�
&.��&!�#
&'��ก�" 

��
�'�
 

(��.) 

���
���������� 

d/3 

���
���������� 

d/2 

���
���������� 

2d/3 

19 72 62 52 
25 47 42 34 
34 31 27 24 
40 25 22 18 

 
�
ก"
�
!��* 4.3 ��
� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
)����
���
%�!� �
C
��#
!��
��������� ��C,#"
��$
��* 4.12   
 

 
 
�$���� 4.12 ��
������������� 
!��
���
%�!� � (t) ก����"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก

" ���
���
 %�!O+��� ��&��!��#
!���ก&��!��#
!���ก��*��ก
����
�����*����" 
!B &,���
� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#	� 
ก�� 0.85 

 
�
ก��"
�
!��* 4.3 )���$
ก�
V��* 4.12 	
��ก�
V%�!O+��� ��&��!��#
!���ก��*��,����
���ก���

��	� 30 	�"� ������ก�Y���#
�ก��ก��"
�
!��* 4.1 )���$
ก�
V��* 4.5 N�*!	
��ก�
V%�!O+��� ��

0

20

40

60

80

0 10 20 30 40 50

d = 30 ���	

t (mm) 

(D
/t )

  R
ati

o 

���
�����*���� d/3 

���
�����*���� d/2 

���
�����*���� 2d/3 



 43

&��!��#
!���ก��*��,����
���ก���
��	� 20 	�"� �
ก��ก
�	
����	�������!��!��,����
���ก���

��	� ��� 
��*����ก
����
���	,���ก�� ������"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
��*
��� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#��*� 
 0.85 ��� 
�ก�#	���!ก���
ก )�,!��#
	�_�� 
��
���ก%�!���
��	���*	
��*��)
�!C
����" ���"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" �
��
���
 �#���
ก 
 
)���
ก�$
��* 4.12 ก
����
�����*���� ��!���
�%�!��
���ก���
��	� ���O#��"�
� ��	�#�� 
�
�$���ก�
!&��!��#
!���ก" ���
���
��*�#��ก� 
ก
����
�����*"�
)�� !)�� !���*!���*!%�!��
���ก���

��)�� ���*!���
�%�!��
���ก���
��	� "
���
,�� N�*!����
��#ก
����
�����*���� ��!���
�%�!
��
���ก���
��	� �O#%�
,	�#�� 
��$���ก� 
� �&��!��#
!���ก��*	�_กก� 
 )" ����
��#�O#O+��� ����ก
�
���
����
ก� 
����ก
����
����(*� 	��
���"#�!�O#O+��� ����ก
����
�����*�
�%��� &,�������" �ก
�
�+�
�Y
���
���ก%�!&��!��#
!��*�O#��
����ก
���ก)��� 
����ก
����
������C, ��*����
��#
�����,
���,@)���
�
�S"#
��
�)�!�
ก�+*!)�,�#��C,#�
ก��*�@,  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 44

4.2.2 ����������� ���
!"���!#��"
��$��%ก�
&.��&!�#
&'��ก�" ��
�'�
 * &

-)��!"��.��&!�#
&'��ก(���"
  ���
!"��'�"��(�&����ก)�*
��+�)&�" '�"��(�&���

� �,'#* &-)��!"�����
��� ������������
���(������/�,�ก
����
����"
&0 
��ก
���ก�
�����%#���� C,#�
กก
���
��
���������%�!��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก
" ���
���
%�!O+��� ��&��!��#
!���ก )��� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*���
��#%�!O+��� �����
��� �
ก"
�
! G
����ก (%) �
��#
!��
��������� ��C,#,�!�$
��* 4.13 -4.15 
 

          
 

(ก) �@����
��� 20 �!�
        (%) �@����
��� 30 �!�
 
 

 
 

(�) �@����
��� 45 �!�
 
 

�$���� 4.13  ��
������������� 
!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
%�!
O+��� ��&��!��#
!���กก����"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# %�!
O+��� �����
��� 	�(*�ก�
��,��
���
%�!&��!��#
!���ก)"ก" 
!ก�� ��
����ก
����
�����*
"�
)�� !���*!���
�%�!��
���ก���
��	� 

 

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

t = 40 mm 

t = 19 mm 

t = 25 mm 
t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 40 mm 

t = 19 mm 
t = 25 mm 
t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 

(D/t)  Ratio 

M
ax

. M
em

be
r U

C t = 19 mm 

t = 25 mm 

t = 40 mm 
t = 34 mm 



 45

�
ก�$
��* 4.13 ����� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
%�!O+��� ��
&��!��#
!���ก��*��
��# O+��� �����
����	ก+,��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#��� 

�#����*�@,)"ก" 
!ก��C
 N�*!����"��)
����ก%�����$ ก�� ��
���
%�!� �&��!��#
!���ก &,�� �
&��!��#
!���ก��*��
���
�
กB ����� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
��*
	��
���ก��O+��� �����
��� ��� 
�#��ก� 
� �&��!��#
!���ก��*����
���
�#��B  

          
 

(ก) �@����
��� 20 �!�
        (%) �@����
��� 30 �!�
 
 

 
 

(�) �@����
��� 45 �!�
 
 

�$���� 4.14  ��
������������� 
!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
 %�!
O+��� ��&��!��#
!���กก����"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# %�!
O+��� �����
��� 	�(*�ก�
��,��
���
%�!&��!��#
!���ก)"ก" 
!ก�� ��
����ก
����
�����*
"�
)�� !���*!���*!%�!��
���ก���
��	� 

 
��
�����$
��* 4.14  ��ก�Y�%�!ก�
V���!�$
 (ก) (%) )�� (�) ��	
��C
����
��!	,���ก��ก���$
��* 4.13 
�(����@�ก
����
�����* 20 �!�
 )�� 30 �!�
 ����� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" �

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

(D/t)  Ratio 

Un
ity

 ch
ec

k 

(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 40 mm 

t = 19 mm 
t = 25 mm 
t = 34 mm 

(D/t)  Ratio 
Un

ity
 ch

ec
k 

t = 40 mm 

t = 19 mm 

t = 25 mm 
t = 34 mm 

t = 19 mm 

t = 25 mm 

t = 40 mm 
t = 34 mm 



 46

��
���
 %�!O+��� ��&��!��#
!���ก��*	��
���ก��O+�����
���C,#O�,)�� &,�����	���!���*!�@,��*��

��#��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# %�!O+��� �����
������ 
"*�
�@, � �����@�
ก
����
��� 45 �!�
 ����� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
 %�!O+��� ��
&��!��#
!���ก��*	��
���ก��O+��� �����
�������
�� 
 N�*!����$ ��O �!��*O+��� �����
�������"�
� ��
�� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#��� 
�!��*  

          
 

(ก) �@����
��� 20 �!�
        (%) �@����
��� 30 �!�
 
 

 
 

(�) �@����
��� 45 �!�
 
 

�$���� 4.15  ��
������������� 
!� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
%�!
O+��� ��&��!��#
!���กก����"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# %�!
O+��� �����
��� 	�(*�ก�
��,��
���
%�!&��!��#
!���ก)"ก" 
!ก�� ��
����ก
����
�����*
"�
)�� !��!���
�%�!��
���ก���
��	� 

 
�
ก�$
��* 4.15 ����� 
 �$
 (�) O+��� �����
���C� �
�
�S"#
��
��
ก)�!��*	ก+,%���C,#  	�(*�!�
ก
O+��� ����ก
����
�������
��
��
ก	ก+�C
 S#
��
	
����*��"#�!�O#��ก
���ก)�����
��� ��"#�!��
ก
�

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

0 20 40 60 80 100 120 140

0.00

0.20

0.40

0.60

0.80

1.00

1.20

0 20 40 60 80 100 120 140

(D/t)  Ratio 

Un
ity

 ch
ec

k 

t = 40 mm 

t = 19 mm 
t = 25 mm 
t = 34 mm 

(D/t)  Ratio 
Un

ity
 ch

ec
k 

t = 40 mm 

t = 19 mm 

t = 25 mm 
t = 34 mm 

(D/t)  Ratio 

Un
ity

 ch
ec

k 
 

t = 19 mm 

t = 25 mm 

t = 40 mm 
t = 34 mm 



 47

	�+*�O+��� �����
�����#�
ก%���ก� 
	,+� )������� 
�@���ก
����
��� 20 �!�
 ����
��#O+��� �����
���	ก+,
� 
��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����# "*�
�@,  N�*!"*�
ก� 
�@���ก
����
��� 30 �!�

)�� 45 �!�
 "
���
,�� 
 
�
ก�$
��* 4.13 h 4.15  	�(*���
� 
��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
%�!O+��� ��
&��!��#
!���ก ��*	��
���ก��O+��� �����
���%�!� �&��!��#
!���ก��*%�
,��
���
" 
!B �
	%���
��@
	
��"
�
!C,#,�!)�,!��"
�
!��* 4.4  
 
�
�
&��� 4.4  )�,!��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���
��*	��
���%�!O+��� �� 

&��!��#
!���ก��*��
��#O+��� �����
������ 
 ��"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!
��*�����#"*�
��*�@, %�!� ���*����
���
" 
!B ก�� ��*��,����
���ก���
��	� 30 	�"� 

 

����ก
����
��� �@�%�!ก
����
��� 

��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���

%�!O+��� ��&��!��#
!���ก ��*	��
���ก��O+��� �����
�����*

%�
,��
���
" 
!B 
19 mm 25 mm 34 mm 40 mm 

3

d  
20 �!�
 55 38 25 20 
30 �!�
 73 40 28 22 
45 �!�
 85 60 28 27 

2

d  
20 �!�
 52 37 25 20 
30 �!�
 85 55 30 25 
45 �!�
 90 58 35 30 

2

3

d  
20 �!�
 65 43 29 21 
30 �!�
 90 55 35 27 
45 �!�
 - - - - 

 
�
ก"
�
!��* 4.4 ��� 
 ��*�@����
��� 20 �!�
 ������"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
�
��
%�!O+��� ��&��!��#
!���ก ��*	��
���ก��O+��� �����
��� ��� 
�#��ก� 
�@��(*�B ��*�O#��ก
����
��� 
&,���*�@���ก
����
�����*�
ก%��� ����
��# ��"�
� ��	�#�� 
��$���ก�
!&��!��#
!���ก" ���
���

%�!O+��� ��&��!��#
!���ก ��*	��
���ก��O+��� �����
��� ��� 
�
ก%���"
�C
,#�� 
 



 48

)����*��
���
%�!� �&��!��#
!���ก	� 
ก�� 25 �+��+	�"�%���C
  ��"�
� ��	�#�� 
��$���ก�
!
&��!��#
!���ก" ���
���
���#��ก� 
��(�	� 
ก�� 60 �@กB ����ก
����
��� N�*!)�!��,"
�)��)ก�
	�
 �
�
�S��
��Y�
C,#�
ก��ก
�ก
�&ก !	,
���*	�
 (Column buckling) ,�!����	�(*���#ก
��+��"+%�!
&��!��#
!&��!��#
!���ก	
��C
)���
�	���� C� ����
�N��N#����!������O#��
���
%�!� �
&��!��#
!���ก��
����ก
���ก)��&��!��#
!)� ���@���+"
A&"�	����)��	�
	,�*��� ��ก�����
���
"��!)"  25 �+��+	�"�%���C
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 49

4.3 ก
�A)+
�B
'
����ก
����
��� (���/�,�ก
����
�������'�
�!� 
��ก
��+�
�Y
�
��
�	��
���%�!)����
��!&��!��#
!)� ���@���+"
A&"�	����)��	�
	,�*��
� ��ก�����
�������  �
�
�S�+�
�Y
C,#�
ก"
�
!��* 4.5 )��"
�
!��* 4.6 N�*!C,#�
กก
�	�(�ก)����
��!
��*����"�
� ���� ��)�!��*	ก+,%�����+!" ��� ��)�!��*�����#��� 
C� 	ก+� 0.85 �
กG
����ก (ก) )��
G
����ก (%) %�!� �&��!��#
!���ก��*����
���
" 
!B ก�� 
 
�
�
&��� 4.5 	
����	��������ก
����
��� �@���ก
����
��� %�
,	�#�� 
��$���ก�
!� � ��"�
� ��	�#�

� 
��$���ก�
!&��!��#
!���ก" ���
���
%�!� �&��!��#
!���ก��*����
���
" 
! B ��*
��� 
 ��"�
� ���� ��)�!��* 	ก+,%�����+!" ��� ��)�!��*�����#C� 	ก+� 0.85 %�!
)����
��!��*��
���ก���
��	� 20 	�"� 

����ก
�

���
��� 

�/�,�ก
�

���
��� 

t 

 (cm) 

D 

 (m) 
 D/t  

Total  

Weight 

(Ton) 

Unity check 

Caisson Braced 

3

d
 

20 

1.90 1.40 73.68 26.83 0.79 0.59 
2.50 1.20 48.00 29.01 0.73 0.56 
3.40 1.00 29.41 31.58 0.77 0.53 
4.00 1.00 25.00 35.42 0.67 0.55 

30 

1.90 1.40 73.68 28.42 0.79 0.56 
2.50 1.20 48.00 30.60 0.73 0.55 
3.40 1.00 29.41 33.17 0.73 0.55 
4.00 1.00 25.00 37.01 0.67 0.53 

45 

1.90 1.40 73.68 32.36 0.79 0.60 
2.50 1.20 48.00 34.54 0.73 0.60 
3.40 1.00 29.41 32.11 0.77 0.60 
4.00 1.00 25.00 40.95 0.67 0.59 

2

d
 

20 

1.90 1.20 63.16 28.54 0.79 0.51 
2.50 1.00 40.00 29.95 0.80 0.52 
3.40 1.00 29.41 35.72 0.60 0.51 
4.00 1.00 25.00 39.57 0.60 0.51 

30 

1.90 1.20 63.16 31.03 0.79 0.54 
2.50 1.00 40.00 32.44 0.80 0.58 
3.40 1.00 29.41 38.21 0.60 0.54 
4.00 0.80 20.00 36.92 0.84 0.60 

45 

1.90 1.20 63.16 37.23 0.79 0.63 
2.50 1.00 40.00 38.64 0.80 0.64 
3.40 1.00 29.41 44.41 0.60 0.61 
4.00 0.80 20.00 43.13 0.84 0.66 

2

3

d
 

20 

1.90 1.00 52.63 30.84 0.82 0.54 
2.50 1.00 40.00 34.68 0.62 0.50 
3.40 0.80 23.53 36.09 0.70 0.53 
4.00 0.80 20.00 39.17 0.61 0.51 

30 

1.90 1.00 52.63 34.23 0.82 0.61 
2.50 1.00 40.00 38.08 0.75 0.61 
3.40 0.80 23.53 39.49 0.60 0.62 
4.00 0.60 15.00 37.44 0.84 0.71 

45 

1.90 1.00 52.63 42.36 0.82 0.76 
2.50 1.00 40.00 46.21 0.62 0.73 
3.40 0.80 23.53 47.62 0.70 0.77 
4.00 0.80 20.00 50.69 0.61 0.75 
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Weight 

(Ton) 

Unity check 

Caisson Braced 

3

d
 

20 

1.90 1.40 73.68 37.45 0.78 0.55 
2.50 1.20 48.00 40.39 0.81 0.53 
3.40 1.20 35.29 49.71 0.62 0.56 
4.00 1.00 25.00 49.02 0.84 0.53 

30 

1.90 1.40 73.68 39.86 0.71 0.45 
2.50 1.20 48.00 42.79 0.66 0.52 
3.40 1.20 35.29 52.11 0.62 0.51 
4.00 1.00 25.00 51.42 0.84 0.47 

45 

1.90 1.40 73.68 45.80 0.71 0.58 
2.50 1.20 48.00 48.78 0.81 0.57 
3.40 1.20 35.29 58.06 0.62 0.51 
4.00 1.00 25.00 52.19 0.84 0.47 

2

d
 

20 

1.90 1.20 63.16 40.44 0.77 0.49 
2.50 1.20 48.00 46.66 0.58 0.52 
3.40 1.00 29.41 50.11 0.67 0.50 
4.00 1.00 25.00 55.29 0.58 0.52 

30 

1.90 1.20 63.16 44.34 0.77 0.53 
2.50 1.20 48.00 50.55 0.58 0.51 
3.40 1.00 29.41 54.00 0.67 0.51 
4.00 1.00 25.00 59.18 0.58 0.50 

45 

1.90 1.20 63.16 53.54 0.77 0.75 
2.50 1.20 48.00 59.75 0.58 0.74 
3.40 1.00 29.41 63.20 0.67 0.74 
4.00 1.00 25.00 68.38 0.58 0.74 

2

3

d
 

20 

1.90 1.00 52.63 43.56 0.77 0.55 
2.50 1.00 40.00 48.74 0.59 0.52 
3.40 0.80 23.53 50.64 0.76 0.53 
4.00 0.80 20.00 54.78 0.66 0.52 

30 

1.90 1.00 52.63 48.84 0.77 0.72 
2.50 1.00 40.00 54.02 0.59 0.69 
3.40 0.80 23.53 55.92 0.76 0.71 
4.00 0.80 20.00 60.06 0.66 0.70 

45 

1.90 1.00 52.63 61.35 0.77 1.13 
2.50 1.00 40.00 66.52 0.59 1.13 
3.40 0.80 23.53 68.42 0.76 1.14 
4.00 0.80 20.00 72.57 0.66 1.14 
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%�!���,@��*�O#ก��ก
����
�����*"�
)�� !)�� !���*!���*!%�!��
���ก���
��	� ����ก� 
ก
����
�����*
"�
)�� !)�� !���*!���
�%�!��
���ก���
��	���
�����,�
กก� 
 15 	
���	N�"� )��S#
	����ก��
ก
����
�����*���� ��!���
�%�!��
���ก���
��	� )�#� ก
����
�����*"�
)�� !)�� !���*!���
�%�!
��
���ก���
��	���
�����,�
กก� 
 25 	
���	N�"� N�*!���
�
�S�,"#��@���ก
�ก ���#
!�!C,#�
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	�(*��+�
�Y
ก
����
�����*"�
)�� !)�� !���*!���
�%�!��
���ก���
��	�N�*!	
������ก
����
�����*
	��
�����*�@, ����� 
�@���ก
����
�����* 20 �!�
���O#��,�,@��ก
�ก ���#
!�#����*�@, 	�(*�	
����ก��
�@���ก
����
��� 30 �!�
!)�� 45 �!�
 "
���
,��&,����O#%�
,	�#�� 
��$���ก�
!� �&��!��#
!
���ก"��!)"  1.40 	�"� %���C
��
����� ���*����
���
�#��ก� 
 25 �+��+	�"� � ��)����
��!
&��!��#
!��*�O#��
���
%�!� �&��!��#
!���ก"��!)"  25 �+��+	�"�%���C
 ���O#%�
,	�#�� 
�
�$���ก�
!%�!� �&��!��#
!���ก"��!)"  1.20 	�"�%���C
 )��������"�
� � ��"�
� ��	�#�� 
�
�$���ก�
!&��!��#
!���ก" ���
���
��*�O#��ก
���ก)��C,#��$ ��O �! 25-73 N�*!��%�����$ ก����
�
��
%�!� �&��!��#
!���ก��*�O#��
����ก
���ก)��  



����� 5 ��	
��ก����ก�� 
 
�������	
�����
 ������ก����������ก����ก������������������� !��"#$�"����	 ���������%	���% �
�
��	��"� &����'���ก����ก��� API RP2A-WSD (2007) ��	56�����ก����	
���
�
�������

��������������ก�������������ก��� � !	�"���#����	�$%	��
 720 ก�)" ��'������'�7���	����ก8%�
�9�"	:��"�7 ��%�'������ �8ก&���
���'�� 20 � "� ��' 30 � "� ��	 ���<%���&�=�>������ �'��
�����?�������&�� ��% ���� �8ก�
���'��� ��ก�� 50 � "� ก��:8กA���
�'>����?�!�&��ก���>�% &���
����!���:B�	7ก���������������ก��% ���� �������% C8%� �!�"�������"����������	�����%�ก��&8
�����"��
����	�����%	� 5�� ��'���ก��>����?����B#�����%�� �'� &������������������ !��"#$�"����	 
���������%	���% ��
��	�� ��	 �"�������ก���
��	����' � ก���
��	����%"���ก�� C8%���ก!�ก��:8กA��� ��9
���#��������
 
 

5.1 ก����������������������� ��!�"ก 
 1). � <%��>�% &�������!���:B�	7ก���������������ก �ก&8
� �����"����������	�����%�ก��&8
�
����"������	�����%	� 5���' ���������	���� ��#F��6��������'�����"����������	�����%�ก��&8
�����"��
����	�����%	� 5���' ������� �&�����������%� <%��>�% &�������!���:B�	7ก���������������ก98�
�'�����8%� 
 2). ก���#��%	��#�� � 5�ก���
��	��  �!�ก�'�����	 �ก"�������"����������	�����%�ก��&8
�
����"������	�����%	� 5��&��6�
�����������������ก 
 3). ��� �8ก�
���'����%�#��%	��#���#� � �!���%�#F���	�����Gก�������"����������!���
:B�	7ก���������������ก"����� ��� 
 4). ก���
��	��5�"���������%�B�&8
� �'6��	5��6�
�����������������ก �&�������!���:B�	7ก���
��%��Iก�� � <%�>����?�����"����������	�����%�ก��&8
�����"������	�����%	� 5������ก�� 0.85 ��	ก���
��
	����%"����������5��� &����� �8ก�
���'���'56�&�������!���:B�	7ก���6�
�����������������ก��%
��Iกก���ก���
��	��"��������<%���%������ก��:8กA� 
 5). � <%��>�% ��� ���&��������������ก �ก&8
� �����"����������	�����%�ก��&8
�����"��
����	�����%	� 5���' �������� 
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5.2 ก����������������������� ����$�%"� 
 1). � <%����6�
������
��	�� C8%� �&�������!���:B�	7ก�����'��� �������% �#�
��	�����������
���ก 5��"��'��� ���&��6�
�����������������ก�' ���"����������!���:B�	7ก���������������ก
"����� �����8%����������
���%�'���5��6�
������
��	�� ��������	�����%�ก��&8
�����"������	�����%	� 5��
 ����"%����� C8%������
�'�#F������% ���"����������!���:B�	7ก��������������ก"����� �����%�� �'� 
�������ก����ก��� 
 2). 5�ก���
��	����%"���������%�B�&8
� �'���5��56�#�� �?6�
������
��	�� �ก&8
�"� �#���	 ��'
6�
������
��	���'�� ��9"�����������%9��	��ก������������ก������	�� ��<%����ก6�
������
��	�� �
��� 	�� �ก&8
� 
 3). � <%� � 5�ก���
��	���>�%  �ก&8
� ��"����������!���:B�	7ก���������������ก"����� ���
��%�� �'� ก��ก����ก����' �����>�% &8
�"� �#���	 
   

5.3 ก����������'
������(!)�*�)+,������� ��-��(��(.��%����)���$�%"�  
� <%�>����?�98��
�����ก&������������������%56��������ก����ก��� �'>����ก���
��	����%"�������
��8%�5��� &����� �8ก�
���'����' � �
��	�� 20 ��:� �'�#F������%����������� ��9"���������
�����' ��
�����ก�����������  (�
�����ก6�
�����������������ก��'6�
������
��	��) �����%��� �����
�
� <%�>����?�5���<%���
�����ก�����������%56�5�ก����ก��� ก���
��	����' � ก���
��	����
�'�#F������% �
#�'�����=�> �ก��%������	 ��	�"��'��� ���&�����������������ก�' ���"����������!���
:B�	7ก������"����� ���5ก�����	�ก��ก�������%6�
������
��	�� ������"����������	�����%�ก��&8
�����"��
����	�����%	� 5��"%����� 
 
��� ���&��������������ก��%56��������ก����ก������������������� !��"#$�"����	 ������
���%	���� ก���
��	�� ����' �&������ ���"�
��"� 25  ����� "���' �&�������!���:B�	7ก���"�
��"� 
1.20 � "�&8
��# ��<%����ก ���"����������!���:B�	7ก������������������ก"����� ��� ���	ก��� 60 
C8%��� ��9�����?��������"� ����ก������ก� ก��ก���ก�����'��%��� ��'ก�������?�' ���� 
C��C������	ก�����"����������!���:B�	7ก������������������ก"����� ��� ��% �กก��� 60 ��%�'�#F�
ก���ก�����'�
>�'��% ��	ก���ก�����'�
>�'��%�'�ก��ก�����Iก��% ���� ������	 �ก � <%��#��	����	�
ก��&�������!���:B�	7��� � ���	 ��� �56�5�ก����ก��� 
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5.4 + ,(��,-�* 
5��������	���
���
 ������ก��������'�7��	����ก8%��9�":��"�7������
� �"���<%����ก���������������� 
!��"#$�"���	 ���������%	���% ��
��	���#F������������กLMN��'��&�����Iก �����
��8�����' �ก��
���ก��:8กA��>�% �"� 5�����&��ก��������'�7���	����>�:��"�7 (Dynamic analysis) ���ก�'��ก��'
!������<%�� ���ก��� ���&������������>�% �"� 5���ก��"���#  
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	�
���
� ก. 1 �����	
����
��
�������
������� D/t �	"�
���������������#$%�ก���&��'����������� 

���#$%���(������))'��	��#$%�$ก��
����
�#$%�"�" 
3

d  #$%�/�ก��
����
� 20 �� � #$%�"�
)


���	&ก����#"�	 20 ���� �	"�$
���������#���
��������	
ก 19 ��		����� 
 

Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 1.90 0.50 31.71 2.50 1.20 32 17.08 104.250 0.810 
0.80 26.00 1.90 0.50 31.71 2.50 1.60 42 19.52 102.140 0.710 
1.00 26.00 1.90 0.50 31.71 2.50 2.00 53 21.96 1.330 0.630 
1.20 26.00 1.90 0.50 31.71 2.50 2.40 63 24.39 0.980 0.570 
1.40 26.00 1.90 0.50 31.71 2.50 2.80 74 26.83 0.790 0.590 
1.60 26.00 1.90 0.50 31.71 2.50 3.20 84 29.27 0.680 0.640 
1.80 26.00 1.90 0.50 31.71 2.50 3.60 95 31.70 0.600 0.680 
2.00 26.00 1.90 0.50 31.71 2.50 4.00 105 34.14 0.540 0.720 
2.20 26.00 1.90 0.50 31.71 2.50 4.40 116 36.58 0.490 0.760 
2.40 26.00 1.90 0.50 31.71 2.50 4.80 126 39.01 0.460 0.800 
 

	�
���
� ก. 2 �����	
����
��
�������
������� D/t �	"�
���������������#$%�ก���&��'����������� 

���#$%���(������))'��	��#$%�$ก��
����
�#$%�"�" 
3

d  #$%�/�ก��
����
� 20 �� � #$%�"�
)


���	&ก����#"�	 20 ���� �	"�$
���������#���
��������	
ก 25 ��		����� 
 

Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 2.50 0.50 31.71 2.50 1.20 24 19.39 103.035 0.760 
0.80 26.00 2.50 0.50 31.71 2.50 1.60 32 22.60 1.670 0.650 
1.00 26.00 2.50 0.50 31.71 2.50 2.00 40 25.81 1.020 0.570 
1.20 26.00 2.50 0.50 31.71 2.50 2.40 48 29.01 0.730 0.560 
1.40 26.00 2.50 0.50 31.71 2.50 2.80 56 32.22 0.580 0.610 
1.60 26.00 2.50 0.50 31.71 2.50 3.20 64 35.42 0.500 0.660 
1.80 26.00 2.50 0.50 31.71 2.50 3.60 72 38.63 0.440 0.700 
2.00 26.00 2.50 0.50 31.71 2.50 4.00 80 41.84 0.400 0.740 
2.20 26.00 2.50 0.50 31.71 2.50 4.40 88 45.04 0.360 0.780 
2.40 26.00 2.50 0.50 31.71 2.50 4.80 96 48.25 0.340 0.810 
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	�
���
� ก. 3 �����	
����
��
�������
������� D/t �	"�
���������������#$%�ก���&��'����������� 

���#$%���(������))'��	��#$%�$ก��
����
�#$%�"�" 
3

d  #$%�/�ก��
����
� 20 �� � #$%�"�
)


���	&ก����#"�	 20 ���� �	"�$
���������#���
��������	
ก 34 ��		����� 
 

Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 3.40 0.50 31.71 2.50 1.20 18 22.86 102.590 0.700 
0.80 26.00 3.40 0.50 31.71 2.50 1.60 24 27.22 1.280 0.590 
1.00 26.00 3.40 0.50 31.71 2.50 2.00 29 31.58 0.770 0.530 
1.20 26.00 3.40 0.50 31.71 2.50 2.40 35 35.94 0.550 0.590 
1.40 26.00 3.40 0.50 31.71 2.50 2.80 41 40.30 0.430 0.640 
1.60 26.00 3.40 0.50 31.71 2.50 3.20 47 44.66 0.360 0.680 
1.80 26.00 3.40 0.50 31.71 2.50 3.60 53 49.02 0.320 0.720 
2.00 26.00 3.40 0.50 31.71 2.50 4.00 59 53.38 0.280 0.760 
2.20 26.00 3.40 0.50 31.71 2.50 4.40 65 57.74 0.260 0.790 
2.40 26.00 3.40 0.50 31.71 2.50 4.80 71 62.10 0.240 0.830 
 

	�
���
� ก. 4 �����	
����
��
�������
������� D/t �	"�
���������������#$%�ก���&��'����������� 

���#$%���(������))'��	��#$%�$ก��
����
�#$%�"�" 
3

d  #$%�/�ก��
����
� 20 �� � #$%�"�
)


���	&ก����#"�	 20 ���� �	"�$
���������#���
��������	
ก 40��		����� 
 

Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 4.00 0.50 31.71 2.50 1.20 15 25.16 102.28 0.68 
0.80 26.00 4.00 0.50 31.71 2.50 1.60 20 30.29 1.12 0.57 
1.00 26.00 4.00 0.50 31.71 2.50 2.00 25 35.42 0.67 0.55 
1.20 26.00 4.00 0.50 31.71 2.50 2.40 30 40.55 0.48 0.60 
1.40 26.00 4.00 0.50 31.71 2.50 2.80 35 45.68 0.37 0.65 
1.60 26.00 4.00 0.50 31.71 2.50 3.20 40 50.81 0.31 0.69 
1.80 26.00 4.00 0.50 31.71 2.50 3.60 45 55.94 0.27 0.73 
2.00 26.00 4.00 0.50 31.71 2.50 4.00 50 61.07 0.24 0.77 
2.20 26.00 4.00 0.50 31.71 2.50 4.40 55 66.20 0.22 0.80 
2.40 26.00 4.00 0.50 31.71 2.50 4.80 60 71.33 0.20 0.84 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 1.90 0.50 36.87 2.50 1.20 31.58 18.68 104.250 0.850 
0.80 26.00 1.90 0.50 36.87 2.50 1.60 42.11 21.11 102.140 0.740 
1.00 26.00 1.90 0.50 36.87 2.50 2.00 52.63 23.55 1.330 0.650 
1.20 26.00 1.90 0.50 36.87 2.50 2.40 63.16 25.99 0.980 0.590 
1.40 26.00 1.90 0.50 36.87 2.50 2.80 73.68 28.42 0.790 0.560 
1.60 26.00 1.90 0.50 36.87 2.50 3.20 84.21 30.86 0.680 0.560 
1.80 26.00 1.90 0.50 36.87 2.50 3.60 94.74 33.29 0.600 0.590 
2.00 26.00 1.90 0.50 36.87 2.50 4.00 105.26 35.73 0.540 0.610 
2.20 26.00 1.90 0.50 36.87 2.50 4.40 115.79 38.17 0.490 0.640 
2.40 26.00 1.90 0.50 36.87 2.50 4.80 126.32 40.60 0.460 0.670 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 2.50 0.50 36.87 2.50 1.20 24.00 20.98 103.350 0.800 
0.80 26.00 2.50 0.50 36.87 2.50 1.60 32.00 24.19 1.670 0.680 
1.00 26.00 2.50 0.50 36.87 2.50 2.00 40.00 27.40 1.020 0.600 
1.20 26.00 2.50 0.50 36.87 2.50 2.40 48.00 30.60 0.730 0.550 
1.40 26.00 2.50 0.50 36.87 2.50 2.80 56.00 33.81 0.580 0.550 
1.60 26.00 2.50 0.50 36.87 2.50 3.20 64.00 37.01 0.500 0.580 
1.80 26.00 2.50 0.50 36.87 2.50 3.60 72.00 40.22 0.440 0.610 
2.00 26.00 2.50 0.50 36.87 2.50 4.00 80.00 43.43 0.400 0.630 
2.20 26.00 2.50 0.50 36.87 2.50 4.40 88.00 46.63 0.360 0.650 
2.40 26.00 2.50 0.50 36.87 2.50 4.80 96.00 49.84 0.340 0.670 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 3.40 0.50 36.87 2.50 1.20 17.65 24.45 102.590 0.750 
0.80 26.00 3.40 0.50 36.87 2.50 1.60 23.53 28.81 1.280 0.630 
1.00 26.00 3.40 0.50 36.87 2.50 2.00 29.41 33.17 0.730 0.550 
1.20 26.00 3.40 0.50 36.87 2.50 2.40 35.29 37.53 0.550 0.530 
1.40 26.00 3.40 0.50 36.87 2.50 2.80 41.18 41.89 0.430 0.570 
1.60 26.00 3.40 0.50 36.87 2.50 3.20 47.06 46.25 0.360 0.600 
1.80 26.00 3.40 0.50 36.87 2.50 3.60 52.94 50.61 0.320 0.620 
2.00 26.00 3.40 0.50 36.87 2.50 4.00 58.82 54.97 0.280 0.640 
2.20 26.00 3.40 0.50 36.87 2.50 4.40 64.71 59.33 0.260 0.660 
2.40 26.00 3.40 0.50 36.87 2.50 4.80 70.59 63.69 0.240 0.690 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 4.00 0.50 36.87 2.50 1.20 15.00 26.75 102.28 0.72 
0.80 26.00 4.00 0.50 36.87 2.50 1.60 20.00 31.88 1.12 0.60 
1.00 26.00 4.00 0.50 36.87 2.50 2.00 25.00 37.01 0.67 0.53 
1.20 26.00 4.00 0.50 36.87 2.50 2.40 30.00 42.14 0.48 0.54 
1.40 26.00 4.00 0.50 36.87 2.50 2.80 35.00 47.27 0.37 0.58 
1.60 26.00 4.00 0.50 36.87 2.50 3.20 40.00 52.40 0.31 0.60 
1.80 26.00 4.00 0.50 36.87 2.50 3.60 45.00 57.53 0.27 0.63 
2.00 26.00 4.00 0.50 36.87 2.50 4.00 50.00 62.66 0.24 0.64 
2.20 26.00 4.00 0.50 36.87 2.50 4.40 55.00 67.79 0.22 0.67 
2.40 26.00 4.00 0.50 36.87 2.50 4.80 60.00 72.92 0.20 0.69 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 1.90 0.50 49.65 2.50 1.20 31.58 22.62 104.25 0.85 
0.80 26.00 1.90 0.50 49.65 2.50 1.60 42.11 25.05 102.14 0.75 
1.00 26.00 1.90 0.50 49.65 2.50 2.00 52.63 27.49 1.33 0.67 
1.20 26.00 1.90 0.50 49.65 2.50 2.40 63.16 29.92 0.98 0.63 
1.40 26.00 1.90 0.50 49.65 2.50 2.80 73.68 32.36 0.79 0.60 
1.60 26.00 1.90 0.50 49.65 2.50 3.20 84.21 34.80 0.60 0.58 
1.80 26.00 1.90 0.50 49.65 2.50 3.60 94.74 37.23 0.54 0.58 
2.00 26.00 1.90 0.50 49.65 2.50 4.00 105.26 39.67 0.49 0.59 
2.20 26.00 1.90 0.50 49.65 2.50 4.40 115.79 42.11 0.47 0.59 
2.40 26.00 1.90 0.50 49.65 2.50 4.80 126.32 44.54 0.46 0.60 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 2.50 0.50 49.65 2.50 1.20 24.00 24.92 103.35 0.81 
0.80 26.00 2.50 0.50 49.65 2.50 1.60 32.00 28.13 1.67 0.71 
1.00 26.00 2.50 0.50 49.65 2.50 2.00 40.00 31.34 1.02 0.64 
1.20 26.00 2.50 0.50 49.65 2.50 2.40 48.00 34.54 0.73 0.60 
1.40 26.00 2.50 0.50 49.65 2.50 2.80 56.00 37.75 0.58 0.58 
1.60 26.00 2.50 0.50 49.65 2.50 3.20 64.00 40.95 0.50 0.57 
1.80 26.00 2.50 0.50 49.65 2.50 3.60 72.00 44.16 0.44 0.57 
2.00 26.00 2.50 0.50 49.65 2.50 4.00 80.00 47.37 0.40 0.58 
2.20 26.00 2.50 0.50 49.65 2.50 4.40 88.00 50.57 0.36 0.59 
2.40 26.00 2.50 0.50 49.65 2.50 4.80 96.00 53.78 0.34 0.60 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 3.40 0.50 49.65 2.50 1.20 17.65 28.39 102.59 0.77 
0.80 26.00 3.40 0.50 49.65 2.50 1.60 23.53 32.75 1.28 0.66 
1.00 26.00 3.40 0.50 49.65 2.50 2.00 29.41 37.11 0.77 0.60 
1.20 26.00 3.40 0.50 49.65 2.50 2.40 35.29 41.47 0.55 0.57 
1.40 26.00 3.40 0.50 49.65 2.50 2.80 41.18 45.83 0.43 0.56 
1.60 26.00 3.40 0.50 49.65 2.50 3.20 47.06 50.19 0.36 0.56 
1.80 26.00 3.40 0.50 49.65 2.50 3.60 52.94 54.55 0.32 0.57 
2.00 26.00 3.40 0.50 49.65 2.50 4.00 58.82 58.91 0.28 0.58 
2.20 26.00 3.40 0.50 49.65 2.50 4.40 64.71 63.27 0.26 0.59 
2.40 26.00 3.40 0.50 49.65 2.50 4.80 70.59 67.63 0.24 0.60 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 4.00 0.50 49.65 2.50 1.20 15.00 30.69 102.28 0.75 
0.80 26.00 4.00 0.50 49.65 2.50 1.60 20.00 35.82 1.12 0.64 
1.00 26.00 4.00 0.50 49.65 2.50 2.00 25.00 40.95 0.67 0.59 
1.20 26.00 4.00 0.50 49.65 2.50 2.40 30.00 46.08 0.48 0.56 
1.40 26.00 4.00 0.50 49.65 2.50 2.80 35.00 51.21 0.37 0.56 
1.60 26.00 4.00 0.50 49.65 2.50 3.20 40.00 56.34 0.31 0.56 
1.80 26.00 4.00 0.50 49.65 2.50 3.60 45.00 61.47 0.27 0.56 
2.00 26.00 4.00 0.50 49.65 2.50 4.00 50.00 66.60 0.24 0.57 
2.20 26.00 4.00 0.50 49.65 2.50 4.40 55.00 71.73 0.22 0.59 
2.40 26.00 4.00 0.50 49.65 2.50 4.80 60.00 76.86 0.20 0.60 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 1.90 0.50 45.15 2.50 1.20 31.58 21.23 103.18 0.77 
0.80 26.00 1.90 0.50 45.15 2.50 1.60 42.11 23.66 1.61 0.66 
1.00 26.00 1.90 0.50 45.15 2.50 2.00 52.63 26.10 1.05 0.57 
1.20 26.00 1.90 0.50 45.15 2.50 2.40 63.16 28.54 0.79 0.51 
1.40 26.00 1.90 0.50 45.15 2.50 2.80 73.68 30.97 0.65 0.55 
1.60 26.00 1.90 0.50 45.15 2.50 3.20 84.21 33.41 0.55 0.58 
1.80 26.00 1.90 0.50 45.15 2.50 3.60 94.74 35.85 0.48 0.61 
2.00 26.00 1.90 0.50 45.15 2.50 4.00 105.26 38.28 0.43 0.62 
2.20 26.00 1.90 0.50 45.15 2.50 4.40 115.79 40.72 0.39 0.64 
2.40 26.00 1.90 0.50 45.15 2.50 4.80 126.32 43.16 0.36 0.66 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 2.50 0.50 45.15 2.50 1.20 24.00 23.54 102.50 0.73 
0.80 26.00 2.50 0.50 45.15 2.50 1.60 32.00 26.74 1.25 0.61 
1.00 26.00 2.50 0.50 45.15 2.50 2.00 40.00 29.95 0.80 0.52 
1.20 26.00 2.50 0.50 45.15 2.50 2.40 48.00 33.15 0.59 0.54 
1.40 26.00 2.50 0.50 45.15 2.50 2.80 56.00 36.36 0.48 0.57 
1.60 26.00 2.50 0.50 45.15 2.50 3.20 64.00 39.57 0.40 0.60 
1.80 26.00 2.50 0.50 45.15 2.50 3.60 72.00 42.77 0.36 0.62 
2.00 26.00 2.50 0.50 45.15 2.50 4.00 80.00 45.98 0.32 0.64 
2.20 26.00 2.50 0.50 45.15 2.50 4.40 88.00 49.18 0.29 0.66 
2.40 26.00 2.50 0.50 45.15 2.50 4.80 96.00 52.39 0.27 0.68 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 3.40 0.50 45.15 2.50 1.20 17.65 27.00 101.93      0.68  
0.80 26.00 3.40 0.50 45.15 2.50 1.60 23.53 31.36 0.96      0.55  
1.00 26.00 3.40 0.50 45.15 2.50 2.00 29.41 35.72 0.60      0.51  
1.20 26.00 3.40 0.50 45.15 2.50 2.40 35.29 40.08 0.44      0.56  
1.40 26.00 3.40 0.50 45.15 2.50 2.80 41.18 44.44 0.35      0.60  
1.60 26.00 3.40 0.50 45.15 2.50 3.20 47.06 48.80 0.29      0.62  
1.80 26.00 3.40 0.50 45.15 2.50 3.60 52.94 53.16 0.26      0.64  
2.00 26.00 3.40 0.50 45.15 2.50 4.00 58.82 57.52 0.23      0.66  
2.20 26.00 3.40 0.50 45.15 2.50 4.40 64.71 61.88 0.21      0.67  
2.40 26.00 3.40 0.50 45.15 2.50 4.80 70.59 66.24 0.20      0.68  
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 4.00 0.50 45.15 2.50 1.20 15.00 29.31 101.93 0.68 
0.80 26.00 4.00 0.50 45.15 2.50 1.60 20.00 34.44 0.96 0.55 
1.00 26.00 4.00 0.50 45.15 2.50 2.00 25.00 39.57 0.60 0.51 
1.20 26.00 4.00 0.50 45.15 2.50 2.40 30.00 44.70 0.44 0.56 
1.40 26.00 4.00 0.50 45.15 2.50 2.80 35.00 49.83 0.35 0.60 
1.60 26.00 4.00 0.50 45.15 2.50 3.20 40.00 54.96 0.26 0.62 
1.80 26.00 4.00 0.50 45.15 2.50 3.60 45.00 60.08 0.26 0.64 
2.00 26.00 4.00 0.50 45.15 2.50 4.00 50.00 65.21 0.23 0.66 
2.20 26.00 4.00 0.50 45.15 2.50 4.40 55.00 70.34 0.21 0.67 
2.40 26.00 4.00 0.50 45.15 2.50 4.80 60.00 75.47 0.13 0.71 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 1.90 0.50 53.22 2.50 1.20 31.58 23.72 103.18 0.83 
0.80 26.00 1.90 0.50 53.22 2.50 1.60 42.11 26.15 1.61 0.72 
1.00 26.00 1.90 0.50 53.22 2.50 2.00 52.63 28.59 1.05 0.62 
1.20 26.00 1.90 0.50 53.22 2.50 2.40 63.16 31.03 0.79 0.54 
1.40 26.00 1.90 0.50 53.22 2.50 2.80 73.68 33.46 0.65 0.51 
1.60 26.00 1.90 0.50 53.22 2.50 3.20 84.21 35.90 0.55 0.53 
1.80 26.00 1.90 0.50 53.22 2.50 3.60 94.74 38.34 0.48 0.55 
2.00 26.00 1.90 0.50 53.22 2.50 4.00 105.26 40.77 0.43 0.56 
2.20 26.00 1.90 0.50 53.22 2.50 4.40 115.79 43.21 0.39 0.58 
2.40 26.00 1.90 0.50 53.22 2.50 4.80 126.32 45.64 0.38 0.60 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 2.50 0.50 53.22 2.50 1.20 24.00 26.02 102.50 0.79 
0.80 26.00 2.50 0.50 53.22 2.50 1.60 32.00 29.23 1.25 0.67 
1.00 26.00 2.50 0.50 53.22 2.50 2.00 40.00 32.44 0.80 0.58 
1.20 26.00 2.50 0.50 53.22 2.50 2.40 48.00 35.64 0.59 0.51 
1.40 26.00 2.50 0.50 53.22 2.50 2.80 56.00 38.85 0.48 0.52 
1.60 26.00 2.50 0.50 53.22 2.50 3.20 64.00 42.05 0.40 0.54 
1.80 26.00 2.50 0.50 53.22 2.50 3.60 72.00 45.26 0.36 0.56 
2.00 26.00 2.50 0.50 53.22 2.50 4.00 80.00 48.47 0.32 0.57 
2.20 26.00 2.50 0.50 53.22 2.50 4.40 88.00 51.67 0.29 0.59 
2.40 26.00 2.50 0.50 53.22 2.50 4.80 96.00 54.88 0.27 0.60 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 3.40 0.50 53.22 2.50 1.20 17.65 29.49 101.93 0.75 
0.80 26.00 3.40 0.50 53.22 2.50 1.60 23.53 33.85 0.96 0.62 
1.00 26.00 3.40 0.50 53.22 2.50 2.00 29.41 38.21 0.60 0.54 
1.20 26.00 3.40 0.50 53.22 2.50 2.40 35.29 42.57 0.44 0.51 
1.40 26.00 3.40 0.50 53.22 2.50 2.80 41.18 46.93 0.35 0.54 
1.60 26.00 3.40 0.50 53.22 2.50 3.20 47.06 51.29 0.30 0.57 
1.80 26.00 3.40 0.50 53.22 2.50 3.60 52.94 55.65 0.26 0.58 
2.00 26.00 3.40 0.50 53.22 2.50 4.00 58.82 60.01 0.23 0.59 
2.20 26.00 3.40 0.50 53.22 2.50 4.40 64.71 64.37 0.21 0.60 
2.40 26.00 3.40 0.50 53.22 2.50 4.80 70.59 68.73 0.19 0.61 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 4.00 0.50 53.22 2.50 1.20 15.00 31.79 101.93 0.75 
0.80 26.00 4.00 0.50 53.22 2.50 1.60 20.00 36.92 0.84 0.60 
1.00 26.00 4.00 0.50 53.22 2.50 2.00 25.00 42.05 0.52 0.52 
1.20 26.00 4.00 0.50 53.22 2.50 2.40 30.00 47.18 0.38 0.52 
1.40 26.00 4.00 0.50 53.22 2.50 2.80 35.00 52.31 0.30 0.55 
1.60 26.00 4.00 0.50 53.22 2.50 3.20 40.00 57.44 0.25 0.57 
1.80 26.00 4.00 0.50 53.22 2.50 3.60 45.00 62.57 0.22 0.58 
2.00 26.00 4.00 0.50 53.22 2.50 4.00 50.00 67.70 0.19 0.59 
2.20 26.00 4.00 0.50 53.22 2.50 4.40 55.00 72.83 0.17 0.60 
2.40 26.00 4.00 0.50 53.22 2.50 4.80 60.00 77.96 0.16 0.62 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 1.90 0.50 73.35 2.50 1.20 31.58 29.92 103.18 0.84 
0.80 26.00 1.90 0.50 73.35 2.50 1.60 42.11 32.36 1.61 0.75 
1.00 26.00 1.90 0.50 73.35 2.50 2.00 52.63 34.79 1.05 0.67 
1.20 26.00 1.90 0.50 73.35 2.50 2.40 63.16 37.23 0.79 0.63 
1.40 26.00 1.90 0.50 73.35 2.50 2.80 73.68 39.67 0.65 0.61 
1.60 26.00 1.90 0.50 73.35 2.50 3.20 84.21 42.10 0.55 0.59 
1.80 26.00 1.90 0.50 73.35 2.50 3.60 94.74 44.54 0.48 0.58 
2.00 26.00 1.90 0.50 73.35 2.50 4.00 105.26 46.98 0.43 0.58 
2.20 26.00 1.90 0.50 73.35 2.50 4.40 115.79 49.41 0.39 0.58 
2.40 26.00 1.90 0.50 73.35 2.50 4.80 126.32 51.85 0.36 0.59 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 2.50 0.50 73.35 2.50 1.20 24.00 32.23 102.50 0.81 
0.80 26.00 2.50 0.50 73.35 2.50 1.60 32.00 35.44 1.25 0.71 
1.00 26.00 2.50 0.50 73.35 2.50 2.00 40.00 38.64 0.80 0.64 
1.20 26.00 2.50 0.50 73.35 2.50 2.40 48.00 41.85 0.59 0.60 
1.40 26.00 2.50 0.50 73.35 2.50 2.80 56.00 45.05 0.48 0.58 
1.60 26.00 2.50 0.50 73.35 2.50 3.20 64.00 48.26 0.40 0.57 
1.80 26.00 2.50 0.50 73.35 2.50 3.60 72.00 51.47 0.36 0.57 
2.00 26.00 2.50 0.50 73.35 2.50 4.00 80.00 54.67 0.32 0.57 
2.20 26.00 2.50 0.50 73.35 2.50 4.40 88.00 57.88 0.29 0.58 
2.40 26.00 2.50 0.50 73.35 2.50 4.80 96.00 61.08 0.27 0.59 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 3.40 0.50 73.35 2.50 1.20 17.65 35.69 101.93 0.77 
0.80 26.00 3.40 0.50 73.35 2.50 1.60 23.53 40.05 0.96 0.67 
1.00 26.00 3.40 0.50 73.35 2.50 2.00 29.41 44.41 0.60 0.61 
1.20 26.00 3.40 0.50 73.35 2.50 2.40 35.29 48.77 0.44 0.58 
1.40 26.00 3.40 0.50 73.35 2.50 2.80 41.18 53.13 0.35 0.57 
1.60 26.00 3.40 0.50 73.35 2.50 3.20 47.06 57.49 0.29 0.57 
1.80 26.00 3.40 0.50 73.35 2.50 3.60 52.94 61.85 0.26 0.57 
2.00 26.00 3.40 0.50 73.35 2.50 4.00 58.82 66.21 0.23 0.58 
2.20 26.00 3.40 0.50 73.35 2.50 4.40 64.71 70.57 0.21 0.58 
2.40 26.00 3.40 0.50 73.35 2.50 4.80 70.59 74.93 0.19 0.60 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 4.00 0.50 73.35 2.50 1.20 15.00 38.00 1.70 0.75 
0.80 26.00 4.00 0.50 73.35 2.50 1.60 20.00 43.13 0.84 0.66 
1.00 26.00 4.00 0.50 73.35 2.50 2.00 25.00 48.26 0.52 0.60 
1.20 26.00 4.00 0.50 73.35 2.50 2.40 30.00 53.39 0.38 0.58 
1.40 26.00 4.00 0.50 73.35 2.50 2.80 35.00 58.52 0.30 0.57 
1.60 26.00 4.00 0.50 73.35 2.50 3.20 40.00 63.65 0.25 0.57 
1.80 26.00 4.00 0.50 73.35 2.50 3.60 45.00 68.78 0.22 0.57 
2.00 26.00 4.00 0.50 73.35 2.50 4.00 50.00 73.91 0.19 0.58 
2.20 26.00 4.00 0.50 73.35 2.50 4.40 55.00 79.04 0.17 0.59 
2.40 26.00 4.00 0.50 73.35 2.50 4.80 60.00 84.17 0.16 0.60 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 1.90 0.50 60.51 2.50 1.20 31.58 25.96 102.750 0.730 
0.80 26.00 1.90 0.50 60.51 2.50 1.60 42.11 28.40 1.190 0.620 
1.00 26.00 1.90 0.50 60.51 2.50 2.00 52.63 30.84 0.820 0.540 
1.20 26.00 1.90 0.50 60.51 2.50 2.40 63.16 33.27 0.630 0.490 
1.40 26.00 1.90 0.50 60.51 2.50 2.80 73.68 35.71 0.520 0.530 
1.60 26.00 1.90 0.50 60.51 2.50 3.20 84.21 38.15 0.440 0.560 
1.80 26.00 1.90 0.50 60.51 2.50 3.60 94.74 40.58 0.380 0.580 
2.00 26.00 1.90 0.50 60.51 2.50 4.00 105.26 43.02 0.340 0.600 
2.20 26.00 1.90 0.50 60.51 2.50 4.40 115.79 45.46 0.310 0.610 
2.40 26.00 1.90 0.50 60.51 2.50 4.80 126.32 47.89 0.280 0.620 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 2.50 0.50 60.51 2.50 1.20 24.00 28.27 1.770 0.690 
0.80 26.00 2.50 0.50 60.51 2.50 1.60 32.00 31.48 0.920 0.580 
1.00 26.00 2.50 0.50 60.51 2.50 2.00 40.00 34.68 0.620 0.500 
1.20 26.00 2.50 0.50 60.51 2.50 2.40 48.00 37.89 0.495 0.470 
1.40 26.00 2.50 0.50 60.51 2.50 2.80 56.00 41.10 0.380 0.550 
1.60 26.00 2.50 0.50 60.51 2.50 3.20 64.00 44.30 0.320 0.580 
1.80 26.00 2.50 0.50 60.51 2.50 3.60 72.00 47.51 0.280 0.590 
2.00 26.00 2.50 0.50 60.51 2.50 4.00 80.00 50.71 0.250 0.610 
2.20 26.00 2.50 0.50 60.51 2.50 4.40 88.00 53.92 0.230 0.620 
2.40 26.00 2.50 0.50 60.51 2.50 4.80 96.00 57.13 0.210 0.640 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 3.40 0.50 60.51 2.50 1.20 17.65 31.73 1.370 0.650 
0.80 26.00 3.40 0.50 60.51 2.50 1.60 23.53 36.09 0.700 0.530 
1.00 26.00 3.40 0.50 60.51 2.50 2.00 29.41 40.45 0.470 0.500 
1.20 26.00 3.40 0.50 60.51 2.50 2.40 35.29 44.81 0.350 0.550 
1.40 26.00 3.40 0.50 60.51 2.50 2.80 41.18 49.17 0.280 0.580 
1.60 26.00 3.40 0.50 60.51 2.50 3.20 47.06 53.53 0.230 0.600 
1.80 26.00 3.40 0.50 60.51 2.50 3.60 52.94 57.89 0.200 0.610 
2.00 26.00 3.40 0.50 60.51 2.50 4.00 58.82 62.25 0.180 0.630 
2.20 26.00 3.40 0.50 60.51 2.50 4.40 64.71 66.62 0.160 0.640 
2.40 26.00 3.40 0.50 60.51 2.50 4.80 70.59 70.98 0.150 0.650 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 4.00 0.50 60.51 2.50 1.20 15.00 34.04 1.200 0.620 
0.80 26.00 4.00 0.50 60.51 2.50 1.60 20.00 39.17 0.610 0.510 
1.00 26.00 4.00 0.50 60.51 2.50 2.00 25.00 44.30 0.410 0.520 
1.20 26.00 4.00 0.50 60.51 2.50 2.40 30.00 49.43 0.310 0.560 
1.40 26.00 4.00 0.50 60.51 2.50 2.80 35.00 54.56 0.240 0.590 
1.60 26.00 4.00 0.50 60.51 2.50 3.20 40.00 59.69 0.200 0.610 
1.80 26.00 4.00 0.50 60.51 2.50 3.60 45.00 64.82 0.170 0.620 
2.00 26.00 4.00 0.50 60.51 2.50 4.00 50.00 69.95 0.150 0.640 
2.20 26.00 4.00 0.50 60.51 2.50 4.40 55.00 75.08 0.140 0.650 
2.40 26.00 4.00 0.50 60.51 2.50 4.80 60.00 80.21 0.130 0.660 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 1.90 0.50 71.52 2.50 1.20 31.58 29.36 1.610 0.810 
0.80 26.00 1.90 0.50 71.52 2.50 1.60 42.11 31.79 1.020 0.700 
1.00 26.00 1.90 0.50 71.52 2.50 2.00 52.63 34.23 0.750 0.610 
1.20 26.00 1.90 0.50 71.52 2.50 2.40 63.16 36.67 0.590 0.550 
1.40 26.00 1.90 0.50 71.52 2.50 2.80 73.68 39.10 0.520 0.580 
1.60 26.00 1.90 0.50 71.52 2.50 3.20 84.21 41.54 0.435 0.564 
1.80 26.00 1.90 0.50 71.52 2.50 3.60 94.74 43.98 0.380 0.560 
2.00 26.00 1.90 0.50 71.52 2.50 4.00 105.26 46.41 0.340 0.550 
2.20 26.00 1.90 0.50 71.52 2.50 4.40 115.79 48.85 0.310 0.560 
2.40 26.00 1.90 0.50 71.52 2.50 4.80 126.32 51.29 0.280 0.570 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 2.50 0.50 71.52 2.50 1.20 24.00 31.67 1.260 0.770 
0.80 26.00 2.50 0.50 71.52 2.50 1.60 32.00 34.87 1.080 0.710 
1.00 26.00 2.50 0.50 71.52 2.50 2.00 40.00 38.08 0.750 0.610 
1.20 26.00 2.50 0.50 71.52 2.50 2.40 48.00 41.28 0.500 0.520 
1.40 26.00 2.50 0.50 71.52 2.50 2.80 56.00 44.49 0.380 0.562 
1.60 26.00 2.50 0.50 71.52 2.50 3.20 64.00 47.70 0.320 0.552 
1.80 26.00 2.50 0.50 71.52 2.50 3.60 72.00 50.90 0.280 0.549 
2.00 26.00 2.50 0.50 71.52 2.50 4.00 80.00 54.11 0.250 0.557 
2.20 26.00 2.50 0.50 71.52 2.50 4.40 88.00 57.31 0.230 0.562 
2.40 26.00 2.50 0.50 71.52 2.50 4.80 96.00 60.52 0.210 0.568 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 3.40 0.50 71.52 2.50 1.20 17.65 35.13 0.96 0.73 
0.80 26.00 3.40 0.50 71.52 2.50 1.60 23.53 39.49 0.60 0.62 
1.00 26.00 3.40 0.50 71.52 2.50 2.00 29.41 43.85 0.43 0.54 
1.20 26.00 3.40 0.50 71.52 2.50 2.40 35.29 48.21 0.33 0.50 
1.40 26.00 3.40 0.50 71.52 2.50 2.80 41.18 52.57 0.28 0.55 
1.60 26.00 3.40 0.50 71.52 2.50 3.20 47.06 56.93 0.23 0.55 
1.80 26.00 3.40 0.50 71.52 2.50 3.60 52.94 61.29 0.20 0.56 
2.00 26.00 3.40 0.50 71.52 2.50 4.00 58.82 65.65 0.18 0.57 
2.20 26.00 3.40 0.50 71.52 2.50 4.40 64.71 70.01 0.16 0.57 
2.40 26.00 3.40 0.50 71.52 2.50 4.80 70.59 74.37 0.15 0.57 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 4.00 0.50 71.52 2.50 1.20 15.00 37.44 0.84 0.71 
0.80 26.00 4.00 0.50 71.52 2.50 1.60 20.00 42.57 0.52 0.59 
1.00 26.00 4.00 0.50 71.52 2.50 2.00 25.00 47.70 0.37 0.52 
1.20 26.00 4.00 0.50 71.52 2.50 2.40 30.00 52.82 0.28 0.50 
1.40 26.00 4.00 0.50 71.52 2.50 2.80 35.00 57.95 0.24 0.55 
1.60 26.00 4.00 0.50 71.52 2.50 3.20 40.00 63.08 0.20 0.56 
1.80 26.00 4.00 0.50 71.52 2.50 3.60 45.00 68.21 0.17 0.56 
2.00 26.00 4.00 0.50 71.52 2.50 4.00 50.00 73.34 0.15 0.57 
2.20 26.00 4.00 0.50 71.52 2.50 4.40 55.00 78.47 0.14 0.57 
2.40 26.00 4.00 0.50 71.52 2.50 4.80 60.00 83.60 0.13 0.58 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 1.90 0.50 97.89 2.50 1.20 31.58 37.49 102.25 0.92 
0.80 26.00 1.90 0.50 97.89 2.50 1.60 42.11 39.92 1.19 0.83 
1.00 26.00 1.90 0.50 97.89 2.50 2.00 52.63 42.36 0.82 0.76 
1.20 26.00 1.90 0.50 97.89 2.50 2.40 63.16 44.80 0.63 0.71 
1.40 26.00 1.90 0.50 97.89 2.50 2.80 73.68 47.23 0.52 0.69 
1.60 26.00 1.90 0.50 97.89 2.50 3.20 84.21 49.67 0.44 0.67 
1.80 26.00 1.90 0.50 97.89 2.50 3.60 94.74 52.11 0.38 0.67 
2.00 26.00 1.90 0.50 97.89 2.50 4.00 105.26 54.54 0.34 0.66 
2.20 26.00 1.90 0.50 97.89 2.50 4.40 115.79 56.98 0.31 0.67 
2.40 26.00 1.90 0.50 97.89 2.50 4.80 126.32 59.42 0.28 0.68 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 2.50 0.50 97.89 2.50 1.20 24.00 39.79 1.77 0.89 
0.80 26.00 2.50 0.50 97.89 2.50 1.60 32.00 43.00 0.92 0.80 
1.00 26.00 2.50 0.50 97.89 2.50 2.00 40.00 46.21 0.62 0.73 
1.20 26.00 2.50 0.50 97.89 2.50 2.40 48.00 49.41 0.47 0.69 
1.40 26.00 2.50 0.50 97.89 2.50 2.80 56.00 52.62 0.38 0.67 
1.60 26.00 2.50 0.50 97.89 2.50 3.20 64.00 55.82 0.32 0.67 
1.80 26.00 2.50 0.50 97.89 2.50 3.60 72.00 59.03 0.28 0.67 
2.00 26.00 2.50 0.50 97.89 2.50 4.00 80.00 62.24 0.25 0.67 
2.20 26.00 2.50 0.50 97.89 2.50 4.40 88.00 65.44 0.23 0.67 
2.40 26.00 2.50 0.50 97.89 2.50 4.80 96.00 68.65 0.21 0.68 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 3.40 0.50 97.89 2.50 1.20 17.65 43.26 1.37 0.86 
0.80 26.00 3.40 0.50 97.89 2.50 1.60 23.53 47.62 0.70 0.77 
1.00 26.00 3.40 0.50 97.89 2.50 2.00 29.41 51.98 0.47 0.71 
1.20 26.00 3.40 0.50 97.89 2.50 2.40 35.29 56.34 0.35 0.68 
1.40 26.00 3.40 0.50 97.89 2.50 2.80 41.18 60.70 0.28 0.67 
1.60 26.00 3.40 0.50 97.89 2.50 3.20 47.06 65.06 0.23 0.66 
1.80 26.00 3.40 0.50 97.89 2.50 3.60 52.94 69.42 0.20 0.67 
2.00 26.00 3.40 0.50 97.89 2.50 4.00 58.82 73.78 0.18 0.67 
2.20 26.00 3.40 0.50 97.89 2.50 4.40 64.71 78.14 0.16 0.68 
2.40 26.00 3.40 0.50 97.89 2.50 4.80 70.59 82.50 0.15 0.69 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 26.00 4.00 0.50 97.89 2.50 1.20 15.00 45.57 1.20 0.84 
0.80 26.00 4.00 0.50 97.89 2.50 1.60 20.00 50.69 0.61 0.75 
1.00 26.00 4.00 0.50 97.89 2.50 2.00 25.00 55.82 0.41 0.70 
1.20 26.00 4.00 0.50 97.89 2.50 2.40 30.00 60.95 0.31 0.67 
1.40 26.00 4.00 0.50 97.89 2.50 2.80 35.00 66.08 0.24 0.67 
1.60 26.00 4.00 0.50 97.89 2.50 3.20 40.00 71.21 0.20 0.67 
1.80 26.00 4.00 0.50 97.89 2.50 3.60 45.00 76.34 0.17 0.67 
2.00 26.00 4.00 0.50 97.89 2.50 4.00 50.00 81.47 0.15 0.68 
2.20 26.00 4.00 0.50 97.89 2.50 4.40 55.00 86.60 0.14 0.68 
2.40 26.00 4.00 0.50 97.89 2.50 4.80 60.00 91.73 0.13 0.70 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 1.90 0.50 47.01 2.50 1.20 32 24.33 106.03 0.69 
0.80 35.00 1.90 0.50 47.01 2.50 1.60 42.11 27.61 102.81 0.58 
1.00 35.00 1.90 0.50 47.01 2.50 2.00 52.63 30.89 1.62 0.50 
1.20 35.00 1.90 0.50 47.01 2.50 2.40 63.16 34.17 1.07 0.51 
1.40 35.00 1.90 0.50 47.01 2.50 2.80 73.68 37.45 0.78 0.55 
1.60 35.00 1.90 0.50 47.01 2.50 3.20 84.21 40.73 0.62 0.59 
1.80 35.00 1.90 0.50 47.01 2.50 3.60 94.74 44.01 0.57 0.62 
2.00 35.00 1.90 0.50 47.01 2.50 4.00 105.26 47.29 0.53 0.65 
2.20 35.00 1.90 0.50 47.01 2.50 4.40 115.79 50.57 0.49 0.67 
2.40 35.00 1.90 0.50 47.01 2.50 4.80 126.32 53.85 0.47 0.70 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 2.50 0.50 47.01 2.50 1.20 24 27.44 104.76 0.65 
0.80 35.00 2.50 0.50 47.01 2.50 1.60 32.00 31.75 102.20 0.54 
1.00 35.00 2.50 0.50 47.01 2.50 2.00 40.00 36.07 1.25 0.48 
1.20 35.00 2.50 0.50 47.01 2.50 2.40 48.00 40.39 0.81 0.53 
1.40 35.00 2.50 0.50 47.01 2.50 2.80 56.00 44.70 0.59 0.58 
1.60 35.00 2.50 0.50 47.01 2.50 3.20 64.00 49.02 0.46 0.61 
1.80 35.00 2.50 0.50 47.01 2.50 3.60 72.00 53.33 0.42 0.64 
2.00 35.00 2.50 0.50 47.01 2.50 4.00 80.00 57.65 0.39 0.66 
2.20 35.00 2.50 0.50 47.01 2.50 4.40 88.00 61.97 0.37 0.69 
2.40 35.00 2.50 0.50 47.01 2.50 4.80 96.00 66.28 0.35 0.71 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 3.40 0.50 47.01 2.50 1.20 18 32.10 103.70 0.61 
0.80 35.00 3.40 0.50 47.01 2.50 1.60 24 37.97 101.70 0.49 
1.00 35.00 3.40 0.50 47.01 2.50 2.00 29 43.84 0.96 0.51 
1.20 35.00 3.40 0.50 47.01 2.50 2.40 35 49.71 0.62 0.56 
1.40 35.00 3.40 0.50 47.01 2.50 2.80 41 55.58 0.44 0.60 
1.60 35.00 3.40 0.50 47.01 2.50 3.20 47 61.45 0.34 0.63 
1.80 35.00 3.40 0.50 47.01 2.50 3.60 53 67.32 0.31 0.65 
2.00 35.00 3.40 0.50 47.01 2.50 4.00 59 73.19 0.28 0.68 
2.20 35.00 3.40 0.50 47.01 2.50 4.40 65 79.06 0.26 0.70 
2.40 35.00 3.40 0.50 47.01 2.50 4.80 71 84.92 0.25 0.73 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 4.00 0.50 47.01 2.50 1.20 15 35.21 103.27 0.58 
0.80 35.00 4.00 0.50 47.01 2.50 1.60 20 42.11 1.49 0.47 
1.00 35.00 4.00 0.50 47.01 2.50 2.00 25 49.02 0.84 0.53 
1.20 35.00 4.00 0.50 47.01 2.50 2.40 30 55.92 0.54 0.57 
1.40 35.00 4.00 0.50 47.01 2.50 2.80 35 62.83 0.38 0.61 
1.60 35.00 4.00 0.50 47.01 2.50 3.20 40 69.73 0.29 0.64 
1.80 35.00 4.00 0.50 47.01 2.50 3.60 45 76.64 0.26 0.66 
2.00 35.00 4.00 0.50 47.01 2.50 4.00 50 83.54 0.24 0.69 
2.20 35.00 4.00 0.50 47.01 2.50 4.40 55 90.45 0.22 0.71 
2.40 35.00 4.00 0.50 47.01 2.50 4.80 60 97.35 0.21 0.74 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 1.90 0.50 54.81 2.50 1.20 31.58 26.74 106.03 0.70 
0.80 35.00 1.90 0.50 54.81 2.50 1.60 42.11 30.02 102.01 0.55 
1.00 35.00 1.90 0.50 54.81 2.50 2.00 52.63 33.30 1.62 0.52 
1.20 35.00 1.90 0.50 54.81 2.50 2.40 63.16 36.58 1.07 0.49 
1.40 35.00 1.90 0.50 54.81 2.50 2.80 73.68 39.86 0.71 0.45 
1.60 35.00 1.90 0.50 54.81 2.50 3.20 84.21 43.14 0.62 0.53 
1.80 35.00 1.90 0.50 54.81 2.50 3.60 94.74 46.42 0.57 0.56 
2.00 35.00 1.90 0.50 54.81 2.50 4.00 105.26 49.70 0.53 0.58 
2.20 35.00 1.90 0.50 54.81 2.50 4.40 115.79 52.98 0.49 0.60 
2.40 35.00 1.90 0.50 54.81 2.50 4.80 126.32 56.26 0.47 0.62 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 2.50 0.50 54.81 2.50 1.20 24.00 29.84 104.76 0.66 
0.80 35.00 2.50 0.50 54.81 2.50 1.60 32.00 34.16 102.20 0.52 
1.00 35.00 2.50 0.50 54.81 2.50 2.00 40.00 38.48 1.25 0.49 
1.20 35.00 2.50 0.50 54.81 2.50 2.40 48.00 42.79 0.66 0.52 
1.40 35.00 2.50 0.50 54.81 2.50 2.80 56.00 47.11 0.54 0.52 
1.60 35.00 2.50 0.50 54.81 2.50 3.20 64.00 51.42 0.46 0.55 
1.80 35.00 2.50 0.50 54.81 2.50 3.60 72.00 55.74 0.42 0.57 
2.00 35.00 2.50 0.50 54.81 2.50 4.00 80.00 60.05 0.39 0.59 
2.20 35.00 2.50 0.50 54.81 2.50 4.40 88.00 64.37 0.37 0.61 
2.40 35.00 2.50 0.50 54.81 2.50 4.80 96.00 68.69 0.35 0.63 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 3.40 0.50 54.81 2.50 1.20 17.65 34.50 103.70 0.62 
0.80 35.00 3.40 0.50 54.81 2.50 1.60 23.53 40.37 101.70 0.49 
1.00 35.00 3.40 0.50 54.81 2.50 2.00 29.41 46.24 0.96 0.46 
1.20 35.00 3.40 0.50 54.81 2.50 2.40 35.29 52.11 0.62 0.51 
1.40 35.00 3.40 0.50 54.81 2.50 2.80 41.18 57.98 0.40 0.54 
1.60 35.00 3.40 0.50 54.81 2.50 3.20 47.06 63.85 0.34 0.56 
1.80 35.00 3.40 0.50 54.81 2.50 3.60 52.94 69.72 0.31 0.59 
2.00 35.00 3.40 0.50 54.81 2.50 4.00 58.82 75.59 0.28 0.61 
2.20 35.00 3.40 0.50 54.81 2.50 4.40 64.71 81.46 0.26 0.62 
2.40 35.00 3.40 0.50 54.81 2.50 4.80 70.59 87.33 0.25 0.64 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 4.00 0.50 54.81 2.50 1.20 15.00 37.61 103.27 0.60 
0.80 35.00 4.00 0.50 54.81 2.50 1.60 20.00 44.52 1.49 0.48 
1.00 35.00 4.00 0.50 54.81 2.50 2.00 25.00 51.42 0.84 0.47 
1.20 35.00 4.00 0.50 54.81 2.50 2.40 30.00 58.33 0.54 0.52 
1.40 35.00 4.00 0.50 54.81 2.50 2.80 35.00 65.23 0.35 0.55 
1.60 35.00 4.00 0.50 54.81 2.50 3.20 40.00 72.14 0.29 0.57 
1.80 35.00 4.00 0.50 54.81 2.50 3.60 45.00 79.04 0.26 0.59 
2.00 35.00 4.00 0.50 54.81 2.50 4.00 50.00 85.95 0.24 0.61 
2.20 35.00 4.00 0.50 54.81 2.50 4.40 55.00 92.85 0.22 0.63 
2.40 35.00 4.00 0.50 54.81 2.50 4.80 60.00 99.76 0.21 0.65 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 1.90 0.50 74.10 2.50 1.20 31.58 32.68 106.03 0.75 
0.80 35.00 1.90 0.50 74.10 2.50 1.60 42.11 35.96 102.81 0.64 
1.00 35.00 1.90 0.50 74.10 2.50 2.00 52.63 39.24 1.62 0.61 
1.20 35.00 1.90 0.50 74.10 2.50 2.40 63.16 42.52 1.07 0.59 
1.40 35.00 1.90 0.50 74.10 2.50 2.80 73.68 45.80 0.71 0.58 
1.60 35.00 1.90 0.50 74.10 2.50 3.20 84.21 49.08 0.62 0.58 
1.80 35.00 1.90 0.50 74.10 2.50 3.60 94.74 52.36 0.57 0.58 
2.00 35.00 1.90 0.50 74.10 2.50 4.00 105.26 55.64 0.53 0.59 
2.20 35.00 1.90 0.50 74.10 2.50 4.40 115.79 58.92 0.49 0.60 
2.40 35.00 1.90 0.50 74.10 2.50 4.80 126.32 62.20 0.47 0.61 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 2.50 0.50 74.10 2.50 1.20 24.00 35.79 104.76 0.72 
0.80 35.00 2.50 0.50 74.10 2.50 1.60 32.00 40.11 102.20 0.62 
1.00 35.00 2.50 0.50 74.10 2.50 2.00 40.00 44.42 1.25 0.59 
1.20 35.00 2.50 0.50 74.10 2.50 2.40 48.00 48.74 0.81 0.57 
1.40 35.00 2.50 0.50 74.10 2.50 2.80 56.00 53.05 0.54 0.56 
1.60 35.00 2.50 0.50 74.10 2.50 3.20 64.00 57.37 0.46 0.55 
1.80 35.00 2.50 0.50 74.10 2.50 3.60 72.00 61.68 0.42 0.57 
2.00 35.00 2.50 0.50 74.10 2.50 4.00 80.00 66.00 0.39 0.59 
2.20 35.00 2.50 0.50 74.10 2.50 4.40 88.00 70.32 0.37 0.61 
2.40 35.00 2.50 0.50 74.10 2.50 4.80 96.00 74.63 0.35 0.63 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 3.40 0.50 74.10 2.50 1.20 17.65 40.45 103.70 0.62 
0.80 35.00 3.40 0.50 74.10 2.50 1.60 23.53 46.32 101.70 0.49 
1.00 35.00 3.40 0.50 74.10 2.50 2.00 29.41 52.19 0.96 0.46 
1.20 35.00 3.40 0.50 74.10 2.50 2.40 35.29 58.06 0.62 0.51 
1.40 35.00 3.40 0.50 74.10 2.50 2.80 41.18 63.93 0.40 0.54 
1.60 35.00 3.40 0.50 74.10 2.50 3.20 47.06 69.80 0.34 0.56 
1.80 35.00 3.40 0.50 74.10 2.50 3.60 52.94 75.67 0.31 0.59 
2.00 35.00 3.40 0.50 74.10 2.50 4.00 58.82 81.54 0.28 0.61 
2.20 35.00 3.40 0.50 74.10 2.50 4.40 64.71 87.41 0.26 0.62 
2.40 35.00 3.40 0.50 74.10 2.50 4.80 70.59 93.28 0.25 0.64 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 3.40 0.50 74.10 2.50 1.20 17.65 40.45 103.27 0.60 
0.80 35.00 3.40 0.50 74.10 2.50 1.60 23.53 46.32 1.49 0.48 
1.00 35.00 3.40 0.50 74.10 2.50 2.00 29.41 52.19 0.84 0.47 
1.20 35.00 3.40 0.50 74.10 2.50 2.40 35.29 58.06 0.54 0.52 
1.40 35.00 3.40 0.50 74.10 2.50 2.80 41.18 63.93 0.35 0.55 
1.60 35.00 3.40 0.50 74.10 2.50 3.20 47.06 69.80 0.29 0.57 
1.80 35.00 3.40 0.50 74.10 2.50 3.60 52.94 75.67 0.26 0.59 
2.00 35.00 3.40 0.50 74.10 2.50 4.00 58.82 81.54 0.24 0.61 
2.20 35.00 3.40 0.50 74.10 2.50 4.40 64.71 87.41 0.22 0.63 
2.40 35.00 3.40 0.50 74.10 2.50 4.80 70.59 93.28 0.21 0.65 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 

D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 1.90 0.50 67.35 2.50 1.20 31.58 30.60 104.21 0.66 
0.80 35.00 1.90 0.50 67.35 2.50 1.60 42.11 33.88 101.97 0.52 
1.00 35.00 1.90 0.50 67.35 2.50 2.00 52.63 37.16 1.13 0.46 
1.20 35.00 1.90 0.50 67.35 2.50 2.40 63.16 40.44 0.77 0.49 
1.40 35.00 1.90 0.50 67.35 2.50 2.80 73.68 43.72 0.59 0.53 
1.60 35.00 1.90 0.50 67.35 2.50 3.20 84.21 47.00 0.49 0.56 
1.80 35.00 1.90 0.50 67.35 2.50 3.60 94.74 50.28 0.42 0.58 
2.00 35.00 1.90 0.50 67.35 2.50 4.00 105.26 53.56 0.38 0.60 
2.20 35.00 1.90 0.50 67.35 2.50 4.40 115.79 56.84 0.36 0.61 
2.40 35.00 1.90 0.50 67.35 2.50 4.80 126.32 60.12 0.35 0.62 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 2.50 0.50 67.35 2.50 1.20 24.00 33.71 103.32 0.62 
0.80 35.00 2.50 0.50 67.35 2.50 1.60 32.00 38.02 1.54 0.49 
1.00 35.00 2.50 0.50 67.35 2.50 2.00 40.00 42.34 0.87 0.47 
1.20 35.00 2.50 0.50 67.35 2.50 2.40 48.00 46.66 0.58 0.52 
1.40 35.00 2.50 0.50 67.35 2.50 2.80 56.00 50.97 0.44 0.55 
1.60 35.00 2.50 0.50 67.35 2.50 3.20 64.00 55.29 0.36 0.58 
1.80 35.00 2.50 0.50 67.35 2.50 3.60 72.00 59.60 0.31 0.60 
2.00 35.00 2.50 0.50 67.35 2.50 4.00 80.00 63.92 0.29 0.61 
2.20 35.00 2.50 0.50 67.35 2.50 4.40 88.00 68.24 0.27 0.63 
2.40 35.00 2.50 0.50 67.35 2.50 4.80 96.00 72.55 0.26 0.64 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 3.40 0.50 67.35 2.50 1.20 17.65 38.37 102.58 0.57 
0.80 35.00 3.40 0.50 67.35 2.50 1.60 23.53 44.24 1.18 0.45 
1.00 35.00 3.40 0.50 67.35 2.50 2.00 29.41 50.11 0.67 0.50 
1.20 35.00 3.40 0.50 67.35 2.50 2.40 35.29 55.98 0.44 0.54 
1.40 35.00 3.40 0.50 67.35 2.50 2.80 41.18 61.85 0.33 0.58 
1.60 35.00 3.40 0.50 67.35 2.50 3.20 47.06 67.72 0.27 0.60 
1.80 35.00 3.40 0.50 67.35 2.50 3.60 52.94 73.59 0.23 0.62 
2.00 35.00 3.40 0.50 67.35 2.50 4.00 58.82 79.46 0.21 0.63 
2.20 35.00 3.40 0.50 67.35 2.50 4.40 64.71 85.33 0.19 0.64 
2.40 35.00 3.40 0.50 67.35 2.50 4.80 70.59 91.20 0.18 0.65 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 4.00 0.50 67.35 2.50 1.20 15.00 41.48 102.27 0.55 
0.80 35.00 4.00 0.50 67.35 2.50 1.60 20.00 48.38 1.04 0.45 
1.00 35.00 4.00 0.50 67.35 2.50 2.00 25.00 55.29 0.58 0.52 
1.20 35.00 4.00 0.50 67.35 2.50 2.40 30.00 62.19 0.38 0.56 
1.40 35.00 4.00 0.50 67.35 2.50 2.80 35.00 69.10 0.29 0.59 
1.60 35.00 4.00 0.50 67.35 2.50 3.20 40.00 76.00 0.23 0.61 
1.80 35.00 4.00 0.50 67.35 2.50 3.60 45.00 82.91 0.19 0.63 
2.00 35.00 4.00 0.50 67.35 2.50 4.00 50.00 89.81 0.18 0.64 
2.20 35.00 4.00 0.50 67.35 2.50 4.40 55.00 96.72 0.16 0.65 
2.40 35.00 4.00 0.50 67.35 2.50 4.80 60.00 103.62 0.16 0.66 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 1.90 0.50 79.98 2.50 1.20 31.58 34.50 104.21 0.76 
0.80 35.00 1.90 0.50 79.98 2.50 1.60 42.11 37.78 101.97 0.62 
1.00 35.00 1.90 0.50 79.98 2.50 2.00 52.63 41.06 1.13 0.56 
1.20 35.00 1.90 0.50 79.98 2.50 2.40 63.16 44.34 0.77 0.53 
1.40 35.00 1.90 0.50 79.98 2.50 2.80 73.68 47.62 0.59 0.51 
1.60 35.00 1.90 0.50 79.98 2.50 3.20 84.21 50.90 0.49 0.50 
1.80 35.00 1.90 0.50 79.98 2.50 3.60 94.74 54.18 0.42 0.52 
2.00 35.00 1.90 0.50 79.98 2.50 4.00 105.26 57.46 0.38 0.54 
2.20 35.00 1.90 0.50 79.98 2.50 4.40 115.79 60.74 0.36 0.55 
2.40 35.00 1.90 0.50 79.98 2.50 4.80 126.32 64.02 0.35 0.56 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 2.50 0.50 79.98 2.50 1.20 24.00 37.60 103.32 0.72 
0.80 35.00 2.50 0.50 79.98 2.50 1.60 32.00 41.92 1.27 0.59 
1.00 35.00 2.50 0.50 79.98 2.50 2.00 40.00 46.23 0.87 0.53 
1.20 35.00 2.50 0.50 79.98 2.50 2.40 48.00 50.55 0.58 0.51 
1.40 35.00 2.50 0.50 79.98 2.50 2.80 56.00 54.87 0.44 0.50 
1.60 35.00 2.50 0.50 79.98 2.50 3.20 64.00 59.18 0.36 0.52 
1.80 35.00 2.50 0.50 79.98 2.50 3.60 72.00 63.50 0.31 0.54 
2.00 35.00 2.50 0.50 79.98 2.50 4.00 80.00 67.81 0.29 0.55 
2.20 35.00 2.50 0.50 79.98 2.50 4.40 88.00 72.13 0.27 0.56 
2.40 35.00 2.50 0.50 79.98 2.50 4.80 96.00 76.44 0.26 0.57 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 3.40 0.50 79.98 2.50 1.20 17.65 42.26 102.58 0.69 
0.80 35.00 3.40 0.50 79.98 2.50 1.60 23.53 48.13 1.18 0.55 
1.00 35.00 3.40 0.50 79.98 2.50 2.00 29.41 54.00 0.67 0.51 
1.20 35.00 3.40 0.50 79.98 2.50 2.40 35.29 59.87 0.44 0.49 
1.40 35.00 3.40 0.50 79.98 2.50 2.80 41.18 65.74 0.33 0.52 
1.60 35.00 3.40 0.50 79.98 2.50 3.20 47.06 71.61 0.27 0.54 
1.80 35.00 3.40 0.50 79.98 2.50 3.60 52.94 77.48 0.23 0.55 
2.00 35.00 3.40 0.50 79.98 2.50 4.00 58.82 83.35 0.21 0.57 
2.20 35.00 3.40 0.50 79.98 2.50 4.40 64.71 89.22 0.19 0.58 
2.40 35.00 3.40 0.50 79.98 2.50 4.80 70.59 95.09 0.18 0.59 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 4.00 0.50 79.98 2.50 1.20 15.00 45.37 102.27 0.67 
0.80 35.00 4.00 0.50 79.98 2.50 1.60 20.00 52.28 1.04 0.54 
1.00 35.00 4.00 0.50 79.98 2.50 2.00 25.00 59.18 0.58 0.50 
1.20 35.00 4.00 0.50 79.98 2.50 2.40 30.00 66.09 0.38 0.50 
1.40 35.00 4.00 0.50 79.98 2.50 2.80 35.00 72.99 0.29 0.53 
1.60 35.00 4.00 0.50 79.98 2.50 3.20 40.00 79.90 0.23 0.55 
1.80 35.00 4.00 0.50 79.98 2.50 3.60 45.00 86.80 0.19 0.56 
2.00 35.00 4.00 0.50 79.98 2.50 4.00 50.00 93.71 0.18 0.57 
2.20 35.00 4.00 0.50 79.98 2.50 4.40 55.00 100.61 0.16 0.59 
2.40 35.00 4.00 0.50 79.98 2.50 4.80 60.00 107.52 0.16 0.60 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 1.90 0.50 109.83 2.50 1.20 31.58 43.70 104.21 0.91 
0.80 35.00 1.90 0.50 109.83 2.50 1.60 42.11 46.98 101.97 0.80 
1.00 35.00 1.90 0.50 109.83 2.50 2.00 52.63 50.26 1.13 0.77 
1.20 35.00 1.90 0.50 109.83 2.50 2.40 63.16 53.54 0.77 0.75 
1.40 35.00 1.90 0.50 109.83 2.50 2.80 73.68 56.82 0.59 0.74 
1.60 35.00 1.90 0.50 109.83 2.50 3.20 84.21 60.10 0.49 0.74 
1.80 35.00 1.90 0.50 109.83 2.50 3.60 94.74 63.38 0.42 0.74 
2.00 35.00 1.90 0.50 109.83 2.50 4.00 105.26 66.66 0.38 0.75 
2.20 35.00 1.90 0.50 109.83 2.50 4.40 115.79 69.94 0.36 0.76 
2.40 35.00 1.90 0.50 109.83 2.50 4.80 126.32 73.22 0.35 0.78 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 2.50 0.50 109.83 2.50 1.20 24.00 46.80 103.32 0.89 
0.80 35.00 2.50 0.50 109.83 2.50 1.60 32.00 51.12 1.54 0.79 
1.00 35.00 2.50 0.50 109.83 2.50 2.00 40.00 55.44 0.87 0.76 
1.20 35.00 2.50 0.50 109.83 2.50 2.40 48.00 59.75 0.58 0.74 
1.40 35.00 2.50 0.50 109.83 2.50 2.80 56.00 64.07 0.44 0.73 
1.60 35.00 2.50 0.50 109.83 2.50 3.20 64.00 68.38 0.36 0.74 
1.80 35.00 2.50 0.50 109.83 2.50 3.60 72.00 72.70 0.31 0.75 
2.00 35.00 2.50 0.50 109.83 2.50 4.00 80.00 77.01 0.29 0.76 
2.20 35.00 2.50 0.50 109.83 2.50 4.40 88.00 81.33 0.27 0.77 
2.40 35.00 2.50 0.50 109.83 2.50 4.80 96.00 85.65 0.26 0.79 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 3.40 0.50 109.83 2.50 1.20 17.65 51.47 102.58 0.86 
0.80 35.00 3.40 0.50 109.83 2.50 1.60 23.53 57.33 1.18 0.77 
1.00 35.00 3.40 0.50 109.83 2.50 2.00 29.41 63.20 0.67 0.74 
1.20 35.00 3.40 0.50 109.83 2.50 2.40 35.29 69.07 0.44 0.73 
1.40 35.00 3.40 0.50 109.83 2.50 2.80 41.18 74.94 0.33 0.74 
1.60 35.00 3.40 0.50 109.83 2.50 3.20 47.06 80.81 0.27 0.74 
1.80 35.00 3.40 0.50 109.83 2.50 3.60 52.94 86.68 0.23 0.76 
2.00 35.00 3.40 0.50 109.83 2.50 4.00 58.82 92.55 0.21 0.78 
2.20 35.00 3.40 0.50 109.83 2.50 4.40 64.71 98.42 0.19 0.79 
2.40 35.00 3.40 0.50 109.83 2.50 4.80 70.59 104.29 0.18 0.81 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 4.00 0.50 109.83 2.50 1.20 15.00 54.57 102.27 0.85 
0.80 35.00 4.00 0.50 109.83 2.50 1.60 20.00 61.48 1.04 0.76 
1.00 35.00 4.00 0.50 109.83 2.50 2.00 25.00 68.38 0.58 0.74 
1.20 35.00 4.00 0.50 109.83 2.50 2.40 30.00 75.29 0.38 0.73 
1.40 35.00 4.00 0.50 109.83 2.50 2.80 35.00 82.19 0.29 0.74 
1.60 35.00 4.00 0.50 109.83 2.50 3.20 40.00 89.10 0.23 0.75 
1.80 35.00 4.00 0.50 109.83 2.50 3.60 45.00 96.00 0.19 0.77 
2.00 35.00 4.00 0.50 109.83 2.50 4.00 50.00 102.91 0.18 0.79 
2.20 35.00 4.00 0.50 109.83 2.50 4.40 55.00 109.81 0.16 0.81 
2.40 35.00 4.00 0.50 109.83 2.50 4.80 60.00 116.72 0.16 0.83 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 1.90 0.50 88.11 2.50 1.20 31.58 37.00 102.71 0.74 
0.80 35.00 1.90 0.50 88.11 2.50 1.60 42.11 40.28 1.27 0.59 
1.00 35.00 1.90 0.50 88.11 2.50 2.00 52.63 43.56 0.77 0.55 
1.20 35.00 1.90 0.50 88.11 2.50 2.40 63.16 46.84 0.56 0.52 
1.40 35.00 1.90 0.50 88.11 2.50 2.80 73.68 50.12 0.44 0.53 
1.60 35.00 1.90 0.50 88.11 2.50 3.20 84.21 53.40 0.37 0.56 
1.80 35.00 1.90 0.50 88.11 2.50 3.60 94.74 56.68 0.32 0.58 
2.00 35.00 1.90 0.50 88.11 2.50 4.00 105.26 59.96 0.28 0.59 
2.20 35.00 1.90 0.50 88.11 2.50 4.40 115.79 63.24 0.26 0.60 
2.40 35.00 1.90 0.50 88.11 2.50 4.80 126.32 66.52 0.24 0.61 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 2.50 0.50 88.11 2.50 1.20 24.00 40.11 102.13 0.70 
0.80 35.00 2.50 0.50 88.11 2.50 1.60 32.00 44.42 0.99 0.56 
1.00 35.00 2.50 0.50 88.11 2.50 2.00 40.00 48.74 0.59 0.52 
1.20 35.00 2.50 0.50 88.11 2.50 2.40 48.00 53.06 0.42 0.53 
1.40 35.00 2.50 0.50 88.11 2.50 2.80 56.00 57.37 0.33 0.56 
1.60 35.00 2.50 0.50 88.11 2.50 3.20 64.00 61.69 0.27 0.58 
1.80 35.00 2.50 0.50 88.11 2.50 3.60 72.00 66.00 0.23 0.59 
2.00 35.00 2.50 0.50 88.11 2.50 4.00 80.00 70.32 0.21 0.61 
2.20 35.00 2.50 0.50 88.11 2.50 4.40 88.00 74.63 0.19 0.62 
2.40 35.00 2.50 0.50 88.11 2.50 4.80 96.00 78.95 0.18 0.62 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 3.40 0.50 88.11 2.50 1.20 17.65 44.77 101.65 0.65 
0.80 35.00 3.40 0.50 88.11 2.50 1.60 23.53 50.64 0.76 0.53 
1.00 35.00 3.40 0.50 88.11 2.50 2.00 29.41 56.51 0.45 0.51 
1.20 35.00 3.40 0.50 88.11 2.50 2.40 35.29 62.38 0.32 0.55 
1.40 35.00 3.40 0.50 88.11 2.50 2.80 41.18 68.25 0.24 0.58 
1.60 35.00 3.40 0.50 88.11 2.50 3.20 47.06 74.12 0.20 0.60 
1.80 35.00 3.40 0.50 88.11 2.50 3.60 52.94 79.99 0.17 0.61 
2.00 35.00 3.40 0.50 88.11 2.50 4.00 58.82 85.86 0.15 0.62 
2.20 35.00 3.40 0.50 88.11 2.50 4.40 64.71 91.73 0.14 0.63 
2.40 35.00 3.40 0.50 88.11 2.50 4.80 70.59 97.59 0.13 0.64 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 4.00 0.50 88.11 2.50 1.20 15.00 47.88 1.45 0.63 
0.80 35.00 4.00 0.50 88.11 2.50 1.60 20.00 54.78 0.66 0.52 
1.00 35.00 4.00 0.50 88.11 2.50 2.00 25.00 61.69 0.39 0.53 
1.20 35.00 4.00 0.50 88.11 2.50 2.40 30.00 68.59 0.27 0.57 
1.40 35.00 4.00 0.50 88.11 2.50 2.80 35.00 75.50 0.24 0.58 
1.60 35.00 4.00 0.50 88.11 2.50 3.20 40.00 82.40 0.20 0.60 
1.80 35.00 4.00 0.50 88.11 2.50 3.60 45.00 89.31 0.17 0.61 
2.00 35.00 4.00 0.50 88.11 2.50 4.00 50.00 96.21 0.15 0.62 
2.20 35.00 4.00 0.50 88.11 2.50 4.40 55.00 103.12 0.14 0.63 
2.40 35.00 4.00 0.50 88.11 2.50 4.80 60.00 110.02 0.13 0.64 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 1.90 0.50 105.24 2.50 1.20 31.58 42.28 102.71 0.89 
0.80 35.00 1.90 0.50 105.24 2.50 1.60 42.11 45.56 1.27 0.76 
1.00 35.00 1.90 0.50 105.24 2.50 2.00 52.63 48.84 0.77 0.72 
1.20 35.00 1.90 0.50 105.24 2.50 2.40 63.16 52.12 0.56 0.68 
1.40 35.00 1.90 0.50 105.24 2.50 2.80 73.68 55.40 0.44 0.67 
1.60 35.00 1.90 0.50 105.24 2.50 3.20 84.21 58.68 0.37 0.67 
1.80 35.00 1.90 0.50 105.24 2.50 3.60 94.74 61.96 0.32 0.67 
2.00 35.00 1.90 0.50 105.24 2.50 4.00 105.26 65.24 0.28 0.68 
2.20 35.00 1.90 0.50 105.24 2.50 4.40 115.79 68.52 0.26 0.70 
2.40 35.00 1.90 0.50 105.24 2.50 4.80 126.32 71.80 0.24 0.71 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 2.50 0.50 105.24 2.50 1.20 24.00 45.39 102.13 0.86 
0.80 35.00 2.50 0.50 105.24 2.50 1.60 32.00 49.71 0.99 0.74 
1.00 35.00 2.50 0.50 105.24 2.50 2.00 40.00 54.02 0.59 0.69 
1.20 35.00 2.50 0.50 105.24 2.50 2.40 48.00 58.34 0.42 0.67 
1.40 35.00 2.50 0.50 105.24 2.50 2.80 56.00 62.65 0.33 0.66 
1.60 35.00 2.50 0.50 105.24 2.50 3.20 64.00 66.97 0.27 0.67 
1.80 35.00 2.50 0.50 105.24 2.50 3.60 72.00 71.28 0.23 0.67 
2.00 35.00 2.50 0.50 105.24 2.50 4.00 80.00 75.60 0.21 0.69 
2.20 35.00 2.50 0.50 105.24 2.50 4.40 88.00 79.92 0.19 0.70 
2.40 35.00 2.50 0.50 105.24 2.50 4.80 96.00 84.23 0.18 0.72 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 3.40 0.50 105.24 2.50 1.20 17.65 50.05 101.65 0.82 
0.80 35.00 3.40 0.50 105.24 2.50 1.60 23.53 55.92 0.76 0.71 
1.00 35.00 3.40 0.50 105.24 2.50 2.00 29.41 61.79 0.45 0.68 
1.20 35.00 3.40 0.50 105.24 2.50 2.40 35.29 67.66 0.32 0.66 
1.40 35.00 3.40 0.50 105.24 2.50 2.80 41.18 73.53 0.24 0.66 
1.60 35.00 3.40 0.50 105.24 2.50 3.20 47.06 79.40 0.20 0.67 
1.80 35.00 3.40 0.50 105.24 2.50 3.60 52.94 85.27 0.17 0.68 
2.00 35.00 3.40 0.50 105.24 2.50 4.00 58.82 91.14 0.15 0.70 
2.20 35.00 3.40 0.50 105.24 2.50 4.40 64.71 97.01 0.14 0.72 
2.40 35.00 3.40 0.50 105.24 2.50 4.80 70.59 102.88 0.13 0.74 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 4.00 0.50 105.24 2.50 1.20 15.00 53.16 1.45 0.80 
0.80 35.00 4.00 0.50 105.24 2.50 1.60 20.00 60.06 0.66 0.70 
1.00 35.00 4.00 0.50 105.24 2.50 2.00 25.00 66.97 0.39 0.67 
1.20 35.00 4.00 0.50 105.24 2.50 2.40 30.00 73.87 0.27 0.66 
1.40 35.00 4.00 0.50 105.24 2.50 2.80 35.00 80.78 0.21 0.66 
1.60 35.00 4.00 0.50 105.24 2.50 3.20 40.00 87.68 0.17 0.68 
1.80 35.00 4.00 0.50 105.24 2.50 3.60 45.00 94.59 0.15 0.69 
2.00 35.00 4.00 0.50 105.24 2.50 4.00 50.00 101.49 0.13 0.71 
2.20 35.00 4.00 0.50 105.24 2.50 4.40 55.00 108.40 0.12 0.73 
2.40 35.00 4.00 0.50 105.24 2.50 4.80 60.00 115.30 0.11 0.76 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 1.90 0.50 145.80 2.50 1.20 31.58 54.79 102.71 1.22 
0.80 35.00 1.90 0.50 145.80 2.50 1.60 42.11 58.07 1.27 1.16 
1.00 35.00 1.90 0.50 145.80 2.50 2.00 52.63 61.35 0.77 1.13 
1.20 35.00 1.90 0.50 145.80 2.50 2.40 63.16 64.63 0.56 1.12 
1.40 35.00 1.90 0.50 145.80 2.50 2.80 73.68 67.91 0.44 1.12 
1.60 35.00 1.90 0.50 145.80 2.50 3.20 84.21 71.19 0.37 1.12 
1.80 35.00 1.90 0.50 145.80 2.50 3.60 94.74 74.47 0.32 1.14 
2.00 35.00 1.90 0.50 145.80 2.50 4.00 105.26 77.75 0.28 1.15 
2.20 35.00 1.90 0.50 145.80 2.50 4.40 115.79 81.03 0.26 1.17 
2.40 35.00 1.90 0.50 145.80 2.50 4.80 126.32 84.31 0.24 1.20 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 2.50 0.50 145.80 2.50 1.20 24.00 57.89 102.13 1.20 
0.80 35.00 2.50 0.50 145.80 2.50 1.60 32.00 62.21 0.99 1.15 
1.00 35.00 2.50 0.50 145.80 2.50 2.00 40.00 66.52 0.59 1.13 
1.20 35.00 2.50 0.50 145.80 2.50 2.40 48.00 70.84 0.42 1.12 
1.40 35.00 2.50 0.50 145.80 2.50 2.80 56.00 75.16 0.33 1.12 
1.60 35.00 2.50 0.50 145.80 2.50 3.20 64.00 79.47 0.24 1.14 
1.80 35.00 2.50 0.50 145.80 2.50 3.60 72.00 83.79 0.23 1.15 
2.00 35.00 2.50 0.50 145.80 2.50 4.00 80.00 88.10 0.21 1.18 
2.20 35.00 2.50 0.50 145.80 2.50 4.40 88.00 92.42 0.19 1.20 
2.40 35.00 2.50 0.50 145.80 2.50 4.80 96.00 96.73 0.18 1.23 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 3.40 0.50 145.80 2.50 1.20 17.65 62.55 101.65 1.19 
0.80 35.00 3.40 0.50 145.80 2.50 1.60 23.53 68.42 0.76 1.14 
1.00 35.00 3.40 0.50 145.80 2.50 2.00 29.41 74.29 0.45 1.13 
1.20 35.00 3.40 0.50 145.80 2.50 2.40 35.29 80.16 0.32 1.13 
1.40 35.00 3.40 0.50 145.80 2.50 2.80 41.18 86.03 0.24 1.14 
1.60 35.00 3.40 0.50 145.80 2.50 3.20 47.06 91.90 0.20 1.16 
1.80 35.00 3.40 0.50 145.80 2.50 3.60 52.94 97.77 0.17 1.19 
2.00 35.00 3.40 0.50 145.80 2.50 4.00 58.82 103.64 0.15 101.02 
2.20 35.00 3.40 0.50 145.80 2.50 4.40 64.71 109.51 0.14 101.14 
2.40 35.00 3.40 0.50 145.80 2.50 4.80 70.59 115.38 0.13 101.28 
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Caisson member Braced member Ratio Total  Unity check 
Dia. Length t1 Dia. Length t2 D/d D/t1 Weight Caisson Braced 
D(m) (m) (cm) d (m) (m) (cm)     (Ton)     
0.60 35.00 4.00 0.50 145.80 2.50 1.20 15.00 65.66 1.45 1.18 
0.80 35.00 4.00 0.50 145.80 2.50 1.60 20.00 72.57 0.66 1.14 
1.00 35.00 4.00 0.50 145.80 2.50 2.00 25.00 79.47 0.39 1.13 
1.20 35.00 4.00 0.50 145.80 2.50 2.40 30.00 86.38 0.27 1.14 
1.40 35.00 4.00 0.50 145.80 2.50 2.80 35.00 93.28 0.21 1.15 
1.60 35.00 4.00 0.50 145.80 2.50 3.20 40.00 100.19 0.17 1.18 
1.80 35.00 4.00 0.50 145.80 2.50 3.60 45.00 107.09 0.15 101.05 
2.00 35.00 4.00 0.50 145.80 2.50 4.00 50.00 114.00 0.13 101.08 
2.20 35.00 4.00 0.50 145.80 2.50 4.40 55.00 120.90 0.12 101.28 
2.40 35.00 4.00 0.50 145.80 2.50 4.80 60.00 127.81 0.11 101.31 
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LDOPT       NF+Z1.0300007.850000           20.00GLOBMN 
 *****BRACED MONOPOD WATER DEPTH = 20 M,BRACED AT 2D/3***** 
OPTIONS      MN       SDUC   1 1BM DC  APTPTPTPTPTPT  PTPTPT 
LCSEL ST         101  102  103  104  105  106  107  108  109  110  111  112 
LCSEL ST         113  114  115  116  117  118  119  120  121  122  123  124 
UCPART         0.8000.8001.0001.000999.0 
GRUP 
GRUP BRC         50.000 2.500 20.008.00024.80 1    1.001.00     0.500N7.8500 
GRUP CAS         100.00 2.500 20.008.00024.80 1    1.001.00     0.500F7.8500 
MEMBER 
MEMBER12   1    BRC 
MEMBER OFFSETS                                                   50.000 
MEMBER 2   5    BRC 
MEMBER13   1    BRC 
MEMBER OFFSETS                                                   50.000 
MEMBER 3   5    BRC 
MEMBER14   1    BRC 
MEMBER OFFSETS                                                   50.000 
MEMBER 4   5    BRC 
MEMBER 1   5    CAS                                1.001.00 
MEMBER 5   6    CAS                                2.002.00 
JOINT 
JOINT 1      0.000  0.000  2.000 
JOINT 2     -2.430  0.000  0.000                      PILEHD 
JOINT 3      1.210 -2.100  0.000                      PILEHD 
JOINT 4      1.210  2.100  0.000                      PILEHD 
JOINT 5      0.000  0.000  6.670 
JOINT 6      0.000  0.000 28.000 
CDM 



 97

CDM   100.00 1.050       1.200       1.050       1.200 
MGROV 
MGROV   0.000      6.400   1.300        2.5400-4 
MGROV   6.400     11.700   1.300        2.5400-4 
MGROV   11.700    20.000   1.300        2.5400-4 
LOAD 
* ************************* 
LOADCN   1 
LOADLB1   ********JACKET DL & BOUYANCY*********** 
DEAD 
DEAD      -Z          20.000                M 
*************************** 
LOADCN   2 
LOADLB2   ********TOTAL TOPSIDE WEIGHT********** 
LOAD   6                      -2.00+3                       GLOB JOIN   DECK 
************************** 
LOADCN   3 
LOADLB3   ********WAVE & CURRENT&WIND FORM NE  (OPER) 0 DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57          0.00      D        15.00  20MM10 1 1 3 
CURR 
CURR               0.150   0.000                           NL 
CURR       0.001   0.150 
CURR      12.900   0.790 
CURR      20.000   0.940 
LOAD   6        -44.600                                     GLOB JOIN   DECK 
* ************************* 
LOADCN   4 
LOADLB4   ********WAVE & CURRENT&WIND FORM NE  (OPER) 15DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D  15.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150  15.000                           NL 
CURR       0.001   0.150  15.000 
CURR      12.900   0.790  15.000 
CURR      20.000   0.940  15.000 
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LOAD   6        -44.600                                     GLOB JOIN   DECK 
************************** 
LOADCN   5 
LOADLB5   ********WAVE & CURRENT&WIND FORM NE  (OPER) 30DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D  30.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150  30.000                           NL 
CURR       0.001   0.150  30.000 
CURR      12.900   0.790  30.000 
CURR      20.000   0.940  30.000 
LOAD   6        -44.600                                     GLOB JOIN   DECK 
************************** 
LOADCN   6 
LOADLB6   ********WAVE & CURRENT&WIND FORM NE  (OPER) 45DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D  45.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150  45.000                           NL 
CURR       0.001   0.150  45.000 
CURR      12.900   0.790  45.000 
CURR      20.000   0.940  45.000 
LOAD   6        -44.600                                     GLOB JOIN   DECK 
************************** 
LOADCN   7 
LOADLB7   ********WAVE & CURRENT&WIND FORM NE  (OPER) 60DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D  60.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150  60.000                           NL 
CURR       0.001   0.150  60.000 
CURR      12.900   0.790  60.000 
CURR      20.000   0.940  60.000 
LOAD   6                                            1248.80 GLOB JOIN   DECK 
************************** 
LOADCN   8 
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LOADLB8   ********WAVE & CURRENT&WIND FORM NE  (OPER) 75DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D  75.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150  75.000                           NL 
CURR       0.001   0.150  75.000 
CURR      12.900   0.790  75.000 
CURR      20.000   0.940  75.000 
LOAD   6        -44.600                                     GLOB JOIN   DECK 
************************** 
LOADCN   9 
LOADLB9   ********WAVE & CURRENT&WIND FORM NE  (OPER) 90DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D  90.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150  90.000                           NL 
CURR       0.001   0.150  90.000 
CURR      12.900   0.790  90.000 
CURR      20.000   0.940  90.000 
LOAD   6               -44.600                              GLOB JOIN   DECK 
LOADCN  10 
LOADLB10  ********WAVE & CURRENT&WIND FORM NE  (OPER)105DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 105.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 105.000                           NL 
CURR       0.001   0.150 105.000 
CURR      12.900   0.790 105.000 
CURR      20.000   0.940 105.000 
LOAD   6               -44.600                              GLOB JOIN   DECK 
LOADCN  11 
LOADLB11  ********WAVE & CURRENT&WIND FORM NE  (OPER)120DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 120.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 120.000                           NL 
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CURR       0.001   0.150 120.000 
CURR      12.900   0.790 120.000 
CURR      20.000   0.940 120.000 
LOAD   6               -44.600                              GLOB JOIN   DECK 
LOADCN  12 
LOADLB12  ********WAVE & CURRENT&WIND FORM NE  (OPER)135DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 135.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 135.000                           NL 
CURR       0.001   0.150 135.000 
CURR      12.900   0.790 135.000 
CURR      20.000   0.940 135.000 
LOAD   6               -44.600                              GLOB JOIN   DECK 
LOADCN  13 
LOADLB13  ********WAVE & CURRENT&WIND FORM NE  (OPER)150DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 150.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 150.000                           NL 
CURR       0.001   0.150 150.000 
CURR      12.900   0.790 150.000 
CURR      20.000   0.940 150.000 
LOAD   6               44.6000                              GLOB JOIN   DECK 
LOADCN  14 
LOADLB14  ********WAVE & CURRENT&WIND FORM NE  (OPER)165DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 165.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 165.000                           NL 
CURR       0.001   0.150 165.000 
CURR      12.900   0.790 165.000 
CURR      20.000   0.940 165.000 
LOAD   6        44.6000                                     GLOB JOIN   DECK 
LOADCN  15 
LOADLB15  ********WAVE & CURRENT&WIND FORM NE  (OPER)180DEG************* 
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WAVE 
WAVE.880STRE  8.51        8.57                    D 180.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 180.000                           NL 
CURR       0.001   0.150 180.000 
CURR      12.900   0.790 180.000 
CURR      20.000   0.940 180.000 
LOAD   6               44.6000                              GLOB JOIN   DECK 
LOADCN  16 
LOADLB16  ********WAVE & CURRENT&WIND FORM NE  (OPER)195DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 195.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 195.000                           NL 
CURR       0.001   0.150 195.000 
CURR      12.900   0.790 195.000 
CURR      20.000   0.940 195.000 
LOAD   6        44.6000                                     GLOB JOIN   DECK 
LOADCN  17 
LOADLB17  ********WAVE & CURRENT&WIND FORM NE  (OPER)210DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 210.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 210.000                           NL 
CURR       0.001   0.150 210.000 
CURR      12.900   0.790 210.000 
CURR      20.000   0.940 210.000 
LOAD   6        44.6000                                     GLOB JOIN   DECK 
LOADCN  18 
LOADLB18  ********WAVE & CURRENT&WIND FORM NE  (OPER)225DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 225.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 225.000                           NL 
CURR       0.001   0.150 225.000 
CURR      12.900   0.790 225.000 



 102

CURR      20.000   0.940 225.000 
LOAD   6        44.6000                                     GLOB JOIN   DECK 
LOADCN  19 
LOADLB19  ********WAVE & CURRENT&WIND FORM NE  (OPER)240DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 240.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 240.000                           NL 
CURR       0.001   0.150 240.000 
CURR      12.900   0.790 240.000 
CURR      20.000   0.940 240.000 
LOAD   6        44.6000                                     GLOB JOIN   DECK 
LOADCN  20 
LOADLB20  ********WAVE & CURRENT&WIND FORM NE  (OPER)255DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 255.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 255.000                           NL 
CURR       0.001   0.150 255.000 
CURR      12.900   0.790 255.000 
CURR      20.000   0.940 255.000 
LOAD   6        44.6000                                     GLOB JOIN   DECK 
LOADCN  21 
LOADLB21  ********WAVE & CURRENT&WIND FORM NE  (OPER)270DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 240.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 240.000                           NL 
CURR       0.001   0.150 240.000 
CURR      12.900   0.790 240.000 
CURR      20.000   0.940 240.000 
LOAD   6               44.6000                              GLOB JOIN   DECK 
LOADCN  22 
LOADLB22  ********WAVE & CURRENT&WIND FORM NE  (OPER)285DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 285.00 15.00  20MM10 1 1 3 



 103

CURR 
CURR               0.150 285.000                           NL 
CURR       0.001   0.150 285.000 
CURR      12.900   0.790 285.000 
CURR      20.000   0.940 285.000 
LOAD   6               44.6000                              GLOB JOIN   DECK 
LOADCN  23 
LOADLB23  ********WAVE & CURRENT&WIND FORM NE  (OPER)300DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 300.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 300.000                           NL 
CURR       0.001   0.150 300.000 
CURR      12.900   0.790 300.000 
CURR      20.000   0.940 300.000 
LOAD   6               44.6000                              GLOB JOIN   DECK 
LOADCN  24 
LOADLB24  ********WAVE & CURRENT&WIND FORM NE  (OPER)315DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 315.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 315.000                           NL 
CURR       0.001   0.150 315.000 
CURR      12.900   0.790 315.000 
CURR      20.000   0.940 315.000 
LOAD   6               44.6000                              GLOB JOIN   DECK 
LOADCN  25 
LOADLB25  ********WAVE & CURRENT&WIND FORM NE  (OPER)330DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 330.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 330.000                           NL 
CURR       0.001   0.150 330.000 
CURR      12.900   0.790 330.000 
CURR      20.000   0.940 330.000 
LOAD   6               44.6000                              GLOB JOIN   DECK 
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LOADCN  26 
LOADLB26  ********WAVE & CURRENT&WIND FORM NE  (OPER)345DEG************* 
WAVE 
WAVE.880STRE  8.51        8.57                    D 345.00 15.00  20MM10 1 1 3 
CURR 
CURR               0.150 345.000                           NL 
CURR       0.001   0.150 345.000 
CURR      12.900   0.790 345.000 
CURR      20.000   0.940 345.000 
LOAD   6        -44.600                                     GLOB JOIN   DECK 
LCOMB 
*********************************************** 
**********LOAD COMBINATION******************** 
LCOMB 101  1   1.05002   1.00003   1.0000 
LCOMB 102  1   1.05002   1.00004   1.0000 
LCOMB 103  1   1.05002   1.00005   1.0000 
LCOMB 104  1   1.05002   1.00006   1.0000 
LCOMB 105  1   1.05002   1.00007   1.0000 
LCOMB 106  1   1.05002   1.00008   1.0000 
LCOMB 107  1   1.05002   1.00009   1.0000 
LCOMB 108  1   1.05002   1.000010  1.0000 
LCOMB 109  1   1.05002   1.000011  1.0000 
LCOMB 110  1   1.05002   1.000012  1.0000 
LCOMB 111  1   1.05002   1.000013  1.0000 
LCOMB 112  1   1.05002   1.000014  1.0000 
LCOMB 113  1   1.05002   1.000015  1.0000 
LCOMB 114  1   1.05002   1.000016  1.0000 
LCOMB 115  1   1.05002   1.000017  1.0000 
LCOMB 116  1   1.05002   1.000018  1.0000 
LCOMB 117  1   1.05002   1.000019  1.0000 
LCOMB 118  1   1.05002   1.000020  1.0000 
LCOMB 119  1   1.05002   1.000021  1.0000 
LCOMB 120  1   1.05002   1.000022  1.0000 
LCOMB 121  1   1.05002   1.000023  1.0000 
LCOMB 122  1   1.05002   1.000024  1.0000 
LCOMB 123  1   1.05002   1.000025  1.0000 
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LCOMB 124  1   1.05002   1.000026  1.0000 
END 
***SPMB**    1   2  1    2 
 **MSLF** Uc:\program files\sacs53\aisc13th.sec 
 **JNCV** 0 0 0 0 0 1 1 
END 
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SACS-IV SYSTEM   ELEMENT STRESS REPORT AT MAXIMUM UNITY CHECK 

                 
    MAXIMUM CRITICAL LOAD DIST   *** APPLIED STRESSES ***   * CM VALUES * * NEXT TWO HIGHEST CASES * 

MEMBER GRP UNITY COND. CASE FROM AXIAL ** BENDING ** *** SHEAR***     UNITY LOAD UNITY LOAD 

    CHECK   NO. END   Y-Y Z-Z Y Z Y Z CHECK COND CHECK COND 

          M N/MM2 N/MM2 N/MM2 N/MM2 N/MM2             

                                  

2-1 BRC 0.501 C<.15 105 3.49 -14.6 -7.07 73.61 6.98 8.03 1.00 1.00 0.17 118 0.16 117 

2-5 BRC 0.373 TN+BN 105 7.10 10.3 -30.73 47.33 2.64 11.62 1.00 1.00 0.34 118 0.31 117 

3-1 BRC 0.401 C<.15 105 3.48 -8.29 7.09 63.39 5.87 8.81 1.00 1.00 0.13 123 0.13 122 

3-5 BRC 0.452 C>.15A 118 7.10 -30.86 26.43 -30.34 1.71 1.63 1.00 1.00 0.43 117 0.40 116 

4-1 BRC 0.476 C<.15 105 3.48 -6.78 10.44 78.91 7.64 7.67 1.00 1.00 0.12 118 0.12 107 

4-5 BRC 0.575 C>.15A 105 7.10 -27.85 21.22 63.96 3.13 10.72 1.00 1.00 0.47 123 0.45 122 

1-5 CAS 0.527 C<.15 118 4.67 -10.25 -10.62 84.14 8.88 0 1.00 1.00 0.5 117 0.49 123 

5-6 CAS 1.017 C>.15A 118 0.00 -27.7 -14.15 111.67 3.47 0 1.00 1.00 0.98 117 0.96 123 
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