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 (�) 2O@ห%?��@%ออ�O��P�$/>�?�?/คC�ค/@#�O@�O'>�QO@ห�?��%%�B� 
  0.75(1.4D  +  1.7L)  +  1.0E (2#�@%  _) 
  0.9D  +  1.qE (2#�@%  `) 
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(a) �QO@ห�?��อ�Nค%APอ�#Aอ  Nค%APอ��?�%  O'>อB��%�์�@P��>��?Q��@/%Q�อ@ค@% 
(b) �QO@ห�?��อ�/?2�BO'>2N/��%>�อ��N@� N  �อ�2N/��?Pอ$CN���?Q�ห'?�ค@ห%Aอ�%>N/�อAP� 

Q�อ@ค@% 
�Oอ `` คN@ค@��@%2?P� AQ��@�  (Fundamental  Period,  ÿ)  Q��>0�@�O��ห'?��อ�อ@ค@%  

คO@�/�R�OP�$/>�?  �?��NอR��?Q 
ว> ?  � 
 ค@��@%2?P� AQ��@�  (ห�N/$N�็�/>�@�?)  2@#@%�คO@�/��@�2C�%�@%�%>#@�คN@  �?��?Q 
 อ@ค@%คอ��%?�N2%>#Nห'O� ÿ = 0.02ÿ (2#�@%  _`) 
 อ@ค@%Pค%�2%O@�Nห'O� ÿ = 0.03ÿ (2#�@%  _a) 
P�$�?P ÿ คAอ  ค/@#2C��อ�อ@ค@%/?��@� AQ��>�  (N#�%) 
ว> ?  � 
 ค@��@%2?P� AQ��@�  (ห�N/$N�็�/>�@�?)  2@#@%�คO@�/��@�'?�1�>�@%�%>�@$#/'   

(ห%Aอ�QO@ห�?�)  "@$Q�อ@ค@%O'>2�>!N�2�อ�%>��Pค%�2%O@��O@�O%��O@��O@��อ�อ@ค@%  �O/$/>�?�@%
/>Nค%@>ห์�?PNห#@>2#O'>คN@ค@��@%2?P� AQ��@��?PคO@�/�R�O�@�/>�?  �  �Oอ�R#NN�>�  _.c  N�N@  �อ�คN@ 
�?PคO@�/�R�O�@�/>�?  � 

 คN@ค@��@%2?P� AQ��@�  อ@�คO@�/��@�2#�@%�?��?Q   ÿ = 2ÿ� ∑ �!"!"!!!!�∑ "!"!!!!!    (2#�@%  _b) 
P�$�?P ý� คAอ  O%�2�>�N�?$�N�N@�?P�%>�O@�Nอ�?Q��?P  ÿ  (�>/�?�) ÿ� คAอ  �@%Nค'APอ��?/Q�O�/%@��อ�อ@ค@%�?P�?Q��?P  ÿ  R#N%/#�'�อ��@%�>�  

�  �O@Oห�N�0C�$์�'@�#/'�อ��?Q��?PN�>��@�O%�2�>�N�?$�N�N@  (N#�%)  ý คAอ  ค/@#N%N�N�APอ��@�O%�P�O#�N/�P'�N�N@�?�  g.f^d  N#�%//>�@�?  ÿ คAอ  �O@�/��?Q��อ�อ@ค@%  ý� คAอ  �QO@ห�?�Pค%�2%O@��%>2>��>�'�อ��?Q��?P  ÿ  (�>/�?�) 
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�Oอ `a �@%�%>�@$O%�N�Aอ��?P�@�N�็�O%��%>�O@�O@��O@��Nออ@ค@%Q��?Q��N@� N   
(ý!  #?ห�N/$N�็��>/�?�)  QหOคO@�/��@�   ý! = ÿ�!ý   (2#�@%  _c) 

O'> ÿ�! = �!ℎ!!∑ �!ℎ!!!!!!    (2#�@%  _d) 
P�$�?P ÿ�! คAอ �?/�%>�อ��@%�%>�@$Q�O�/�>P�  ý�  O'>  ý! คAอ �QO@ห�?�Pค%�2%O@��%>2>��>�'�อ��?Q�  ÿ  O'>  ý  

�@#'O@�?�  (�>/�?�) ℎ�  O'>  ℎ! คAอ ค/@#2C��?P%>�?��?Q�  ÿ  O'>  ý  �@#'O@�?�  (N#�%)  ý คAอ 
 

คN@2?#�%>2>��>N�?P�O @ห��%C�O���@%�%>�@$O%�
 �@P�#?คN@�?��?Qý = 1  N#APอ  ÿ f 0.5  />�@�? ý = 1 + ���.��   N#APอ  0.5 < ÿ < 2.5  />�@�? ý = 2  N#APอ  ÿ g 2.5  />�@�? 

�Oอ `b O%�N�Aอ�Q�O�/%@�  �  �?Q�Q� N  �อ�อ@ค@%�?P N�>��@�O%�2�>�N�?$�N�N@   
(ý!  #?ห�N/$N�็��>/�?�)  QหOคO@�/��@�   ý! = ∑ ý����!  (2#�@%  _e) 

O%�N�Aอ�  �  �?Q�Q� N  (ý!)  �>�%>�@$R�$?�อ�ค์อ@ค@%O�/�>P��?PN�็�2N/��อ�Pค%�2%O@� 
�O@�O%��O@��O@�Q��?Q��?P >�@%�@�@#2?�2N/�2�>!N�2�O@��O@��อ�อ�ค์อ@ค@%Nห'N@�?Q�  Q��%�? 
�?PR�อ>O!%#N�็�O���@P�O�O�  �@%�%>�@$O%��?Q�O@N�็��Oอ�คO@�@��@�2�>!N�22?# ?��์%>ห/N@�R�อ>O!%#
�?�อ�ค์อ@ค@%O�/�>P��@P��O@ห�O@�?P�O@�O%��O@��O@��O/$ 

2N/��?P  d 
�@%�?�%>��O'>�O@ห��%@$'>Nอ?$��อ�Pค%�2%O@�QหO#?ค/@#Nห�?$/ 

 

 

�Oอ `c �@%�Nอ2%O@�อ@ค@%คอ��%?�N2%>#Nห'O��Oอ�#?%@$'>Nอ?$��@%N2%>#Nห'O�2O@ห%?� 
Pค%��O@�O%��?�  (moment  frame)  O'>�O@O �%?�O%�N�Aอ�  (shear  wall)  QหO#?ค/@#Nห�?$/ 
อ$N@��Oอ$N�็�R��@#�Oอ�O@ห��Q�2N/��?Q 

หO@#Q�OPค%��O@�P#N#��์#?ค/@#Nห�?$/�@��'@�O���%%#�@  (ordinary  intermediate  
moment-resisting  frame)  Pค%��O@�P#N#��์�?P#?ค/@#Nห�?$/�@��'@�  (intermediate  moment-
resisting  frame)  O'>%>��Pค%�2%O@�คอ��%?�2O@N%O�%C�  Q��@%ออ�O��%>���O@�O%��O@��O@� 
�อ�อ@ค@%  N/O�O�N >2C��์R�O�@�ห'?��@��@%��'อ�O'>�@%/>Nค%@>ห์/N@%>���?PN2�อ#?ค/@#O�O�O%�
O'>ค/@#Nห�?$/R#N�Oอ$�/N@%>��คอ��%?�N2%>#Nห'O��?P�O@�O%�O�N��>�Rห/�@#�?P�O@ห��Q�2N/��?Q 
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�Oอ `d �@%�Nอ2%O@�อ@ค@%�?PR#NQ�NPค%�2%O@�คอ��%?�N2%>#Nห'O�ห'NอQ��?P�@P��?Q�อ$CNQ��%>N/� 
�?P  _  ห%AอQ��%>N/��?P  `  �?��%>N/��?P  a  �?P#?�@%ออ�O���O@��@�O�N��>�Rห/  �%>N"�  �   
�@#�Oอ  f  อ$N@��Oอ$�COออ�O���Oอ�ออ�O��%@$'>Nอ?$��อ�Pค%�2%O@�Q�O�/�>P��@#�Oอ�O@ห�� 
�อ�Pค%�2%O@�Q�O�/�>P��อ�%>��Pค%�2%O@��?Q�  �?P#?ค/@#Nห�?$/�@��'@��@#�?P�O@ห��Q�#@�%�@�อAP�
�?PR�O%?��@%$อ#%?��?P/R�O'>2O@�?��@�NหO��อ�  �%�?�?P$?�R#N#?#@�%�@�Q�N%APอ��?��'N@/�?P2O@�?��@�
NหO��อ��@%ออ�O��%@$'>Nอ?$�Pค%�2%O@�QหO#?ค/@#Nห�?$/�@#�Oอ�?Q  QหO�%>�O@P�$�>�>�Bคค'�@P�R�O%?�
Q�อ�B�@��%>�อ�/>�@�? />0/�%%#ค/�คB#ห%AอR�O%?��@%%?�%อ�P�$�>�>�Bคค'�@P�R�O%?�Q�อ�B�@�
�%>�อ�/>�@�? />0/�%%#ค/�คB#  P�$�>�>�Bคค'�?Q��Oอ�#?/>0/�%%>�?�/B�>/>0/�%  2@�@/>0/�%%#P$�@  
�@#��ห#@$/N@�O/$/>0/�%  N�็��COQหOคO@O�>�O@�%@�1@O'>'�'@$#Aอ�APอ%?�%อ��@%ออ�O���?Q� 

�Oอ `e �@%�Nอ2%O@�อ@ค@%�?P�?Q�อ$CNQ��%>N/��?P  `  ห%Aอ�%>N/��?P  a  �?P#?�@%ออ�O��
�O@��@�O�N��>�Rห/�%>N"�  �  �@#�Oอ  f  �Oอ�#?�@%�?�%>��O'>�O@ห��%@$'>Nอ?$��อ�Pค%�2%O@�
QหON�็�Pค%�2%O@��%%#�@  Pค%�2%O@��?P#?ค/@#Nห�?$/�@��'@�  ห%AอPค%�2%O@��?P#?ค/@#Nห�?$/ >N01 
Q��@%�O@��@�O�N��>�Rห/  �?Q��?Q  �>�Oอ�คO@�/�O%�O'>�?��O@%@$'>Nอ?$��@%N2%>#Nห'O�2O@ห%?� 
Pค%�2%O@���>��?Q� N  QหON�็�R��@#Q�2N/��?QO'>#@�%�@�อAP��?PR�O%?��@%$อ#%?��?P/R�O'>2O@�?��@�
NหO��อ�  �%�?�?P$?�R#N#?#@�%�@�Q�N%APอ��?��'N@/�?P2O@�?��@�NหO��อ��@%ออ�O��%@$'>Nอ?$�Pค%�2%O@�
QหO#?ค/@#Nห�?$/�@#�Oอ�?Q  QหO�%>�O@P�$�>�>�Bคค'�@P�R�O%?�Q�อ�B�@��%>�อ�/>�@�? />0/�%%#ค/�คB#
ห%AอR�O%?��@%%?�%อ�P�$�>�>�Bคค'�@P�R�O%?�Q�อ�B�@��%>�อ�/>�@�? />0/�%%#ค/�คB#  P�$�>�>�Bคค'�?Q�
�Oอ�#?/>0/�%%>�?�/B�>/>0/�%  2@�@/>0/�%%#P$�@  �@#��ห#@$/N@�O/$/>0/�%  N�็��COQหOคO@O�>�O@
�%@�1@O'>'�'@$#Aอ�APอ%?�%อ��@%ออ�O���?Q� 

�Oอ `f �@%�Nอ2%O@�อ@ค@%�?P�?Q�อ$CNQ��%>N/��?P  `  ห%Aอ�%>N/��?P  a  �?P#?�@%ออ�O��
�O@��@�O�N��>�Rห/�%>N"�  ค  �@#�Oอ  f  �Oอ�#?�@%�?�%>��O'>�O@ห��%@$'>Nอ?$��อ�Pค%�2%O@�
QหON�็�Pค%��O@�O%��?��?P#?ค/@#Nห�?$/�@��'@�  Pค%��O@�O%��?��?P#?ค/@#Nห�?$/ >N01  ห%Aอ�O@O �
Pค%�2%O@�คอ��%?�N2%>#Nห'O�O���%%#�@  O���?P#?ค/@#Nห�?$/�@��'@�  ห%AอO���?P#?ค/@#Nห�?$/ >N01 
Q��@%�O@��@�O�N��>�Rห/  �?Q��?Q  �>�Oอ�คO@�/�O%�O'>�?��O@%@$'>Nอ?$��@%N2%>#Nห'O�2O@ห%?� 
Pค%�2%O@���>��?Q� N  QหON�็�R��@#Q�2N/��?QO'>#@�%�@�อAP��?PR�O%?��@%$อ#%?��?P/R�O'>2O@�?��@�NหO��อ�  
�%�?�?P$?�R#N#?#@�%�@�Q�N%APอ��?��'N@/�?P2O@�?��@�NหO��อ��@%ออ�O��%@$'>Nอ?$�Pค%�2%O@�QหO#?ค/@#Nห�?$/
�@#�Oอ�?QQหO�%>�O@P�$�>�>�Bคค'�@P�R�O%?�Q�อ�B�@��%>�อ�/>�@�? />0/�%%#ค/�คB#ห%AอR�O%?��@%%?�%อ�
P�$�>�>�Bคค'�@P�R�O%?�Q�อ�B�@��%>�อ�/>�@�? />0/�%%#ค/�คB#  P�$�>�>�Bคค'�?Q��Oอ�#?/>0/�% 
%>�?�/B�>/>0/�%  2@�@/>0/�%%#P$�@  �@#��ห#@$/N@�O/$/>0/�%  N�็��COQหOคO@O�>�O@�%@�1@O'> 
'�'@$#Aอ�APอ%?�%อ��@%ออ�O���?Q� 

�Oอ `g �@%�Nอ2%O@�อ@ค@%�?P�?Q�อ$CNQ��%>N/��?P  `  ห%Aอ�%>N/��?P  a  �?P#?�@%ออ�O��
�O@��@�O�N��>�Rห/�%>N"�  �  �@#�Oอ  f  �Oอ�#?�@%�?�%>��O'>�O@ห��%@$'>Nอ?$��อ�Pค%�2%O@�
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QหON�็�Pค%��O@�O%��?��?P#?ค/@#Nห�?$/ >N01  ห%Aอ�O@O �Pค%�2%O@�O���?P#?�@%QหO%@$'>Nอ?$� >N01  
ห%AอQหON�็�R��@##@�%�@��?PR�O%?��@%$อ#%?��?P/R�  %/#�?Q�O�N�R�อ>O!%#  Pค%��?�  O'>�@�%@� 
�?PR�O%?��@%ออ�O��O'>�?��O@%@$'>Nอ?$��@%N2%>#Nห'O�QหO2@#@%��O@��@�O�N��>�Rห/2O@ห%?� 
อ�ค์อ@ค@%ห%Aอ2N/��อ�Pค%�2%O@��?PR#NR�Oออ�O��QหO�O@��@�O�N��>�Rห/  QหOออ�O��อ�ค์อ@ค@%ห%Aอ
2N/��อ�Pค%�2%O@�Nห'N@�?Q�"@$Q�OO%�O�/�>P�%N/#�?��'�อ�O%��?PN�>��@��@%Nค'APอ��?P�O@��O@�ออ�O��
�อ�Pค%�2%O@�  �?Q��?Q  �>�Oอ�คO@�/�O%�O'>�?��O@%@$'>Nอ?$��@%N2%>#Nห'O�2O@ห%?�Pค%�2%O@���>��?Q� N   
QหON�็�R��@#Q�2N/��?QO'>#@�%�@�อAP��?PR�O%?��@%$อ#%?��?P/R�O'>2O@�?��@�NหO��อ�  �%�?�?P$?�R#N#?
#@�%�@�Q�N%APอ��?��'N@/�?P2O@�?��@�NหO��อ��@%ออ�O��%@$'>Nอ?$�Pค%�2%O@�QหO#?ค/@#Nห�?$/ 
�@#�Oอ�?QQหO�%>�O@P�$�>�>�Bคค'�@P�R�O%?�Q�อ�B�@��%>�อ�/>�@�? />0/�%%#ค/�คB#ห%AอR�O%?��@%%?�%อ�
P�$�>�>�Bคค'�@P�R�O%?�Q�อ�B�@��%>�อ�/>�@�? />0/�%%#ค/�คB#  P�$�>�>�Bคค'�?Q��Oอ�#?/>0/�%%>�?� 
/B�>/>0/�%  2@�@/>0/�%%#P$�@  �@#��ห#@$/N@�O/$/>0/�%  N�็��COQหOคO@O�>�O@�%@�1@O'>'�'@$#Aอ�APอ
%?�%อ��@%ออ�O���?Q� 

�Oอ a^ �@%N2%>#Nห'O��อ�Pค%��O@�O%��?��?P#?ค/@#Nห�?$/�@��'@�Q��%>N/�ห%Aอ AQ��?P 
�?P�Oอ�N�้@%>/?�  N�APอ��@�#?ค/@#N�็�R�R�O/N@อ@ค@%อ@�R�O%?��'�%>���@��O@�ค/@##?P�ค�O�O�O%� 
O'>N2�?$%"@ N#APอ#?O%�2?P�2>N�Aอ��อ�O�N��>�Rห/  QหO��>�?�>�@##@�%�@��?PR�O%?��@%$อ#%?��?P/R�
O'>2O@�?��@�NหO��อ� 

2N/��?P  e 
Pค%��O@�O%��?��?P#?ค/@#Nห�?$/�@��'@� 

 

 

�Oอ a_ Pค%��O@�O%��?��?P#?ค/@#Nห�?$/�@��'@�2O@ห%?�Pค%�2%O@�คอ��%?�N2%>#Nห'O�   
�?PN�็�อ�ค์อ@ค@%%?�O%��?�  (flexural  member)  �@P�%/#�@�ค@�  �Oอ�N�็�R��@#�Oอ�O@ห��  �?��NอR��?Q 

(_) O%�อ?��@#O�/O���%?�คN@  (factored  axial  compressive  load)  ÿ�  �?P�%>�O@ 
�Nอ�>Q�2N/��Oอ�R#NN�>�  0.1ý�ÿ�′ 

P�$�?P ý�   คAอ   AQ��?Pห�O@�?��อ�คอ��%?�  (�@%@�#>''>N#�%) 
O'> ÿ�′   คAอ  �O@'?�%?�O%�อ?��อ�คอ��%?�  (N#�>�@2�@') 
(`) ค/@#$@/�N/�/N@�  ý�  �อ��>Q�2N/��Oอ�R#N�Oอ$�/N@  b  N�N@�อ�ค/@#'@��%>2>��>�' 
(a) ค/@#�/O@�  ÿ�  �อ��>Q�2N/��Oอ�R#N�Oอ$�/N@คN@�?P�Oอ$�/N@%>ห/N@�  ^ .a  N�N@ 

�อ�ค/@#2C�  ℎ  �อ��>Q�2N/�  �?�  `c^  #>''>N#�% 
(b) ค/@#�/O@�  ÿ�  �อ��>Q�2N/��Oอ�R#NN�>�ค/@#�/O@��อ��>Q�2N/�%อ�%?�%/#�?�%>$> 

O�N'>�O@��อ��>Q�2N/�%อ�%?�  N�N@�?�คN@�?P�Oอ$�?P2B��อ�คN@  �?��NอR��?Q  (�) ค/@#�/O@��อ��>Q�2N/�%อ�%?�  (�) ^.ec  N�N@�อ���@�P�$%/#�อ��>Q�2N/�%อ�%?� 
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�Oอ a` �@%N2%>#Nห'O��@#$@/QหON�็�R��@#�Oอ  aa  �@��Oอ  ae 
�Oอ aa �?Pห�O@�?�Q� N  �อ�ค@�  �Oอ�N2%>#Nห'O��@#O�/$@/�?Q�Nห'O���O'>Nห'O�'N@� 

�@#ห'?�N���์�อ��@%N2%>#Nห'O�%?�O%��?��@##@�%�@��?PR�O%?��@%$อ#%?��?P/R�  P�$�?P�%>#@� 
Nห'O�N2%>#�Oอ�R#N�Oอ$�/N@  1.4ÿ�ý/ÿ�  N/O�O�NR�ON2%>#Nห'O�R/ON�>�ห�@P�Q�2@#�อ��%>#@��?PR�O�@� 
�@%คO@�/�  O'>อ?�%@2N/�Nห'O�N2%>#  ÿ  �Oอ�R#NN�>�  ^.^`c  O'>�Oอ�#?Nห'O��@#O�/$@/อ$N@��Oอ$
2อ�N2O�/@��NอN�APอ��?Q��O@���O'>�O@�'N@��อ�ห�O@�?� 

�Oอ ab �O@'?��O@�P#N#��์�/��?Pห�O@�Oอ�Nอ�Oอ�R#N�Oอ$�/N@ค%@P�ห�@P��อ��O@'?��O@�P#N#��์'� 
�?Pห�O@�Oอ�Nอ�?Q�O'>�O@'?��O@�P#N#��์�/�O'>'��?Pห�O@�?�Q� N  �'อ�ค/@#$@/�>Q�2N/��Oอ�R#N�Oอ$�/N@
ห�@P�Q�2?P�อ��O@'?��O@�P#N#��์2C�2B��?Pห�O@�Oอ�Nอ 

�Oอ ac �@%�@�Nห'O�N2%>#%?�O%��?�QหO�%>�O@R�ON� @>Q��%�?�?P#?Nห'O��'อ�%?�%อ� 
ห%AอNห'O��'อ�N�'?$/  �'อ��@%�@�Nห'O��?Q�%>$>N%?$��อ�Nห'O��'อ��?��'N@/�Oอ�R#NN�>�คN@ 
�?P�Oอ$�/N@%>ห/N@�ห�@P�Q�2?P�อ�ค/@#'@��%>2>��>�'�?�  _^^  #>''>N#�% 

�@%�@�Nห'O�R#NQหOQ�OQ��%>N/�  �?��NอR��?Q 
(_) "@$Q��Oอ�Nอ 
(`) "@$Q�%>$>  `  N�N@�อ�ค/@#'@��อ��>Q�2N/�P�$/?��@�ห�O@�Oอ�Nอ 
�Oอ ad �@%�NอNห'O�N2%>#�O/$/>�?�@��'O'>/>�?�@%N�APอ#  �Oอ� ?��@QหON�>��O@'?�ค%@� 

อ$N@��Oอ$  _.`c  N�N@�อ�Nห'O�N2%>#�@��@%%?�O%��@�ห%AอO%�อ?�  O'O/O�N�%�? 
�Oอ ae �%>N/��?PQ�O�@%อ?�O%��Oอ�N�็�R�  �?��NอR��?Q 
(_) คN@ค/@#NคO�   ÿ��  �>�Oอ�R#N N�>�คN@�?P�Oอ$�/N@%>ห/N@�   a .c   N#�>�@2ค@'   

�?�  0.1ÿ�′ 
(`) �B�$@�'/�อ?�O%��?P�O@��@�O%�O�N��>�Rห/�Oอ�2@#@%�QหO'/�อ?�O%�%?��QO@ห�?�R�O   

c^  %อ�  P�$�O@�?�อ$CN�?P%Oอ$'>  b^  �@�%Oอ$'>  f^  �อ�คN@�O@'?�%?�O%��@��อ�Nห'O�อ?�O%� 
�Oอ af �@%N2%>#Nห'O��@��/@�QหON�็�R��@#�Oอ  ag  �@��Oอ  bb 
�Oอ ag Nห'O��'อ�%?�%อ��Oอ�N2%>#Q��%>N/��อ��>Q�2N/�Pค%�  �?��NอR��?Q 
(_) �'อ�%>$>N�N@�?�  `  N�N@�อ�ค/@#'@��>Q�2N/�  /?��@��>/�อ��@�%อ�R�2CN�'@��N/��>Q�2N/� 

�?P�'@$�>Q�2N/��?Q�2อ��O@� 
(`) �'อ�ค/@#$@/N�N@�?�  `  N�N@�อ�ค/@#'@��>Q�2N/�  /?�ออ�R��?Q�2อ��O@��อ�ห�O@�?� 

�?Pค@�/N@�>N�>�ค%@�N#APอPค%�2%O@�N�>��@%Nค'APอ��?P�O@��O@�O��R#N$A�ห$BN�"@$Q�OO%��'  (impulsive  
loading)  ห%AอO%��%>O��  (impactive  loading)  ห%AอQ�%>ห/N@�Nห�B�@%�์�?PN�>��อ�N���อ� 
�@%ออ�O��  (beyond  design  basis  event) 

�Oอ b^ Nห'O��'อ�%?�%อ��O@Oห�N�O%��Oอ�อ$CNหN@��@��อ��@�%อ�R#NN�>�  c^  #>''>N#�%  
O'>%>$>N%?$��อ�Nห'O��'อ�%?�%อ��Oอ�R#NN�>�คN@�?P�Oอ$�?P2B��อ�คN@  �?��NอR��?Q 
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(_) ห�@P�Q�2?P�อ�ค/@#'@��%>2>��>�'�@P�N�็�%>$>�@��>/�อ�2B��O@�%?�O%�อ?��@�0C�$์�N/� 
�อ�Nห'O�N2%># 

(`) d  N�N@�อ���@�N2O��N@�0C�$์�'@��อ�Nห'O�N2%>#�@#$@/�?PN'O��?P2B� 
(a) _c^  #>''>N#�% 
�Oอ b_ Q��%>N/��?P�O@N�็��Oอ�Q2NNห'O��'อ�%?�%อ�  Nห'O�N2%>#�@#$@/  N/O�O�N  Nห'O�N2%>#

�>/ค@��?Pอ$CN�%>N/�P�$%อ��อ�Nห'O��'อ�%?�%อ��?Q�  �Oอ�R�O%?��@%%อ�%?��@��O@�Q�'?�1�>�?PNห'O�
N2%>#�?Pอ$CN�@##B#O'>Nห'O�N2%>#N2O�N/O�N2O�R�O%?��@%%อ�%?��@��O@��?P#B#�อ�Nห'O��'อ�%?�%อ�  P�$#?
��@�O�N'>#B#R#NN�>�  _ac  อ�0@  O'>Nห'O�N2%>#Q�O�N'>�O@��?PPอ�%?�P�$Nห'O��'อ�%?�%อ� 
�Oอ�อ$CNหN@��?�R#NN�>�  _c^  #>''>N#�%  �?Q��?Q  Nห'O�N2%>#�@#$@/�?��'N@/Q��?Q��อ�2B��Oอ�หN@��?� 
R#NN�>�  ac^  #>''>N#�%  /?��@�0C�$์�'@��@�0C�$์�'@� 

�Oอ b` Q��%>N/��?PR#N�O@N�็��Oอ�Q2NNห'O��'อ�%?�%อ�  QหOQ2NNห'O�'C��?Q��?P�O@�อ�อ�O@��@�
O�N��>�Rห/�?P�'@$�?Q�2อ��O@��'อ�ค/@#$@/�อ��>Q�2N/��O/$%>$>N%?$��?PR#NN�>�ค%@P�ห�@P��อ�ค/@#'@�
�%>2>��>�'  ห%Aอ  bc^  #>''>N#�%  O'O/O�NคN@Q��>�Oอ$�/N@�?� 

�Oอ ba Nห'O�'C��?Q�  (stirrup)  ห%AอNห'O��'อ�  (tie)  �?PQ�OQ��@%�O@�O%�N�Aอ�  �Oอ�N�็�
Nห'O�%?�%อ��'อ�ค/@#$@/�อ��>Q�2N/��@#�Oอ  ag 

�Oอ bb Nห'O��'อ�%?�%อ�  (hoop)  Q�อ�ค์อ@ค@%%?�O%��?�  อ@��O@�@�Nห'O�'C��?Q� 
�?P#?�อ�อ�O@��@�O�N��>�Rห/�?P�'@$�?Q�2อ�O'>�>��O/$Nห'O�$@��/@�  (crosstie)  Nห'O�$@��/@��?P/@�
�NอN�APอ��?��Oอ��O@�อ�อ  g^  อ�0@�?P�'@$�O@��%��?��O@#�อ�อ�ค์อ@ค@%%?�O%��?�  Q��%�?�?P 
Nห'O�N2%>#�อ��?P$@��O/$Nห'O��'อ��/@�R�O%?��@%$@�%?Q��@�O�N� AQ�N ?$��O@�N�?$/�อ�อ�ค์อ@ค@% 
%?�O%��?��?Q�  �อ�อ  g^  อ�0@�อ��'อ��/@��Oอ�/@�อ$CN�?P�O@��?Q� 

�Oอ bc O%�N�Aอ��?PQ�OQ��@%ออ�O��  ý�  QหOคO@�/��@�O%��?P�%>�O@��2N/��อ��>Q�2N/� 
�?Pอ$CN%>ห/N@��>/ห�O@�อ�%อ$�Nอ  P�$QหO2##B�>/N@�?Pห�O@%อ$�Nอ�?Q�2อ�#?P#N#��์�?P#?คN@N�N@�?��O@'?��O@�
P#N#��์�?��?PN�็�R�R�O  ý��  �%>�O@Q��>0�%��?��O@#  O'>�>Q�2N/��?Q��C��%>�O@P�$O%�O�/�>P� 
�?PN�>��@��QO@ห�?��%%�B��%>'?$�%>�O@%N/#�O/$ 

คN@�O@'?��O@�P#N#��์�?��?PN�็�R�R�O  ý��  �@#/%%คห�@P�  QหOคO@�/��@�คN@�O@'?�%?�O%��@� 
�อ�Nห'O�N2%>#N�N@�?� 1.25ÿ�  

�Oอ bd Nห'O�N2%>#�@#�/@��'อ�ค/@#$@/�@#�Oอ  ag  �Oอ�ออ�O��QหO�O@�O%�N�Aอ� 
P�$QหO2##B�>/N@  ý� = 0  N#APอ 

(_) O%�N�Aอ�2N/��?PN�>��@�O�N��>�Rห/�@P�คO@�/��@#�Oอ  bc  #?คN@N�>�ค%@P�ห�@P��อ� 
�O@'?��O@�O%�N�Aอ�2C�2B��?P�Oอ��@%"@$Q��N/�ค/@#$@/�อ��>Q�2N/�  O'> 

(`) O%�อ?��@#O�/O���%?�คN@  ÿ�  �@P�%/#�'�@�O�N��>�Rห/#?คN@�Oอ$�/N@  0.05ý�ÿ�′ 
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2N/��?P  f 
Pค%��O@�O%��?��?P#?ค/@#Nห�?$/ >N01 

 
 

�Oอ be อ�ค์อ@ค@%Q�Pค%��O@�O%��?��?P#?ค/@#Nห�?$/ >N01  �@P��O@�O%�O�N��>�Rห/O'> 
�O@�O%�อ?��@#O�/O���%?�คN@N�>�  0.1ý�ÿ�′  QหON�็�R��@#�Oอ  bf  �@��Oอ  _a_  �@P�N�็��Oอ�O@ห��
N >P#N�>#�@��Oอ  a_  �@��Oอ  bd  P�$QหOQ�O�Oอ�O@ห���?PN�O#�/��/N@ 

�Oอ bf อ�ค์อ@ค@%�?P%/#�@�N2@  Q�Pค%��O@�O%��?��?P#?ค/@#Nห�?$/ >N01  �Oอ�#?��@� 
O'>2?�2N/��อ�ห�O@�?�N�็�  �?��NอR��?Q 

(_) #>�>�อ�ห�O@�?��?P2?Q��?P2B�  �@P�/?��@�N2O��%��?P'@��N@��B�0C�$์�'@��อ�ห�O@�?� 
�Oอ�R#N�Oอ$�/N@  a^^  #>''>N#�% 

(`) อ?�%@2N/��อ�#>�>�?P2?Q��?P2B�  �Nอ#>�>�?P�?Q��@��?�  �Oอ�R#N�Oอ$�/N@  ^.b 
�Oอ bg N2@�Oอ�#?�O@'?��O@�P#N#��์�?�%>�B  (nominal  flexural  strength)  N�็�R��@#2#�@%   

�?��NอR��?Q   ∑ý�� = 1.2∑ý��   (2#�@%  _f) 
P�$�?P ∑ý�� คAอ �'%/#�อ��O@'?��O@�P#N#��์�?�%>�B�อ�N2@  �  �B��Nอ�?Q�   

P�$QหOคO@�/��?P�อ��อ��B��Nอ  �@%คO@�/��O@'?��O@�P#N#��์�?�%>�B�อ�N2@�?Q�  QหOคO@�@��@�O%�อ?� 
�@#O�/O���%?�คN@  �?P�%>�O@�NอN2@Q�'?�1�>�?P�O@QหO#?�O@'?��O@�P#N#��์�?��PO@�?P2B� 

P�$�?P ∑ý�� คAอ �'%/#�อ��O@'?��O@�P#N#��์�?�%>�B�อ�ค@�  �  �B��Nอ�?Q�   
P�$QหOคO@�/��?P�อ��อ��B��Nอ  Q��%�?�?Pค@�#?ห�O@�?��?/�?  �@P� AQ��?PN�็��?�ค@��O@ห�O@�?P%?�O%��@�   
QหO >�@%�@Nห'O�N2%>#Q��N/�ค/@#�/O@��%>2>��>�'�อ� AQ�Q��@%คO@�/��O@'?��O@�P#N#��์�?� 
%>�B�อ�ค@��O/$ห@�#?�@%N2%>#Nห'O�Q� AQ��?P2N/�/>�&�N APอ�@%�?�  �@%%/#�O@'?��O@�P#N#��์�?� 
%>�B�O@��O�QหO#?2##B�>�@�/N@  P#N#��์�อ�N2@�%>�O@Q��>0�%��O@#�?�P#N#��์�อ�ค@�  P#N#��์�อ�ค@�
�?P�%>�O@Q��?Q�2อ��>0�@�Q�%>�@�O�/�?Q��อ�Pค%��?P >�@%�@�Oอ�N�็�R��@#2#�@%  _f 

�Oอ c^ Nห'O�N2%>#�@#$@/�Oอ�#? AQ��?Pห�O@�?�  ý��  R#N�PO@�/N@  0.01ý�  O�NR#NN�>�  0.06ý� 
�Oอ c_ �@%�NอNห'O�N2%>#�O/$/>�?�@��'O'>/>�?�@%N�APอ#QหON�็�R��@#�Oอ  ad  �?Q��?Q   

�@%�Nอ�@�Nห'O�QหO�%>�O@N� @>Q��%>N/��N/��'@�N2@  P�$QหO >�@%�@N�็��@%�@���>�%?�O%��@�  
O'>Q2NNห'O�N2%>#�@#�/@��@#�Oอ  ca  O'>�Oอ  cb 

�Oอ c` Nห'O�N2%>#�@#�/@��@#�Oอ  ca  �@��Oอ  cc  QหO/@�"@$Q�%>$>  ý�  �@��อ� 
�อ��Oอ�Nอ�?Q�2อ��O@�  O'>�@�ห�O@�?��?Pค@�/N@�>N�>��@%ค%@��อ�Nห'O��@#O�/$@/N�>��@Q��@�O%��?�
"@$Q�OO%��'  (impulsive  loading)  ห%AอO%��%>O��  (impactive  loading)  ห%AอQ�%>ห/N@� 
�@%N�>�O�N��>�Rห/�?PN�>�O�N��>�Rห/2O@ห%?��@%ออ�O��  �?Q��?Q  %>$>  ý�  �Oอ�R#N�Oอ$�/N@คN@�?P#@��?P2B� 
%>ห/N@�คN@  �?��NอR��?Q 
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(_) ค/@#'@��อ��>Q�2N/��@��อ��อ��Oอ�Nอห%Aอ�@��B��?Pค@�/N@�>N�>��@%ค%@��@�O%��?� 
(`) ห�@P�Q�ห��อ��N/�/N@��อ��>Q�2N/� 
(a) bc^  #>''>N#�% 
�Oอ ca �@%N2%>#Nห'O��@#�/@��Oอ�Q�ONห'O�N2O�N�'?$/N2O�N�?$/ห%AอNห'O�N2O�N�'?$/ 

ห'@$N2O��Oอ��?��@##@�%�@��?PR�O%?��@%$อ#%?��?P/R�  Nห'O��'อ�%C�/��'#  ห%AอNห'O��'อ� 
%C�Nห'?P$#�?P#?ห%AอR#N#?Nห'O�$@��/@�  O'>QหOQ�ONห'O�$@��/@��?P#?��@�R#NN�>�Nห'O��'อ�%?�%อ�R�O   
�'@$O�N'>�O@��อ�Nห'O�$@��/@��Oอ�$@��?�Nห'O�N2%>#�@#$@/�?Pอ$CN%อ��อ�  Nห'O�$@��/@��?P/@�N%?$��?�R� 

�Oอ�2'?��>0�@��'@$$@�Nห'O��@#$@/  %>$>�@#O�/�อ��อ�Nห'O�$@��/@�ห%Aอ�@�อ�Nห'O��'อ�%?� 

%อ��?P/@��Oอ��?�  ℎ!  "@$Q�ห�O@�?��อ��>Q�2N/��Oอ�R#NN�>�  ac^  #>''>N#�%  /?��@�0C�$์�'@��@�0C�$์�'@� 
�Oอ cb %>$>N%?$��อ�Nห'O�N2%>#�@#�/@�  �Oอ�R#NN�>�คN@�?P�Oอ$�?P2B��อ�คN@  �?��NอR��?Q 
(_) ห�@P�Q�2?P�อ���@�ห�O@�?�N2@�O@��?PN'O��?P2B� 
(`) ห�N�N@�อ���@�N2O��N@�0C�$์�'@�Nห'O�N2%>#�@#$@/�?PN'O��?P2B� 
(a) %>$>  ÿ�  �?PR#N�PO@�/N@  _^^  #>''>N#�%O'>R#NN�>�  _c^  #>''>N#�%  �@P�คO@�/�R�O�@�   ÿ� = 100 + �!���ℎ!! �   (2#�@%  _g) 
�Oอ cc Nห'O�N2%>#�@#�/@��Oอ�N�็��@#  (_)  ห%Aอ  (`)  �?��NอR��?Q  N/O�O�NR�ON2%>#Nห'O�

�@#�/@�#@��@Q��@#�Oอ  cg  O'>�Oอ  d^ 
(_) อ?�%@2N/�N�>��%>#@�%  ÿ�  �อ�Nห'O��'อ�N�'?$/ห%AอNห'O��'อ�/��>�%C�/��'#   

�Oอ�R#N�Oอ$�/N@คN@�?PคO@�/��@�   ÿ� = 0.12 ÿ�′ ÿ��    (2#�@%  `^)   ÿ� = 0.45��ý� ý��⁄  − 1��ÿ�′ ÿ��     (2#�@%  `_) 
(`)  AQ��?Pห�O@�?�Nห'O��'อ�%?�%อ�2?PNห'?P$#�A��O@  ý��  �Oอ�R#N�Oอ$�/N@คN@�?PคO@�/��@�   ý�� = 0.3�ýÿ�ÿ�′ ÿ��  ��ý� ý��⁄  − 1�   (2#�@%  ``)   ý�� = 0.09 ýÿ�ÿ�′ ÿ��    (2#�@%  `a) 
�Oอ cd Q��%>N/�อAP��อ�N2@�?PR#NR�ON2%>#Nห'O��'อ��@#�/@��@#�Oอ  c`  �@��Oอ  cc   

�'อ�ค/@#2C��อ�N2@  QหON2%>#Nห'O��'อ�N�'?$/ห%AอNห'O��'อ�%?�%อ��?P#?%>$>N%?$��@�0C�$์�'@� 
�@�0C�$์�'@�R#NN�>�คN@�?P�Oอ$�/N@%>ห/N@�  d  N�N@�อ�N2O��N@�0C�$์�'@��อ�Nห'O��@#O�/$@/   
�?�  _c^  #>''>N#�%  N/O�O�NR�ON2%>#Nห'O��@#�/@�#@��@Q��@#�Oอ  c_  ห%Aอ�Oอ  cg  O'>�Oอ  d^ 

�Oอ ce N2@�?P%อ�%?�O%��@��>Q�2N/�N�%O��?PR#N�NอN�APอ�  N�N�  �O@O �  �Oอ�N2%>#Nห'O��@#�/@�
�@#�Oอ  ca  �@��Oอ  cc  �'อ�ค/@#2C��อ�N2@Q�O%>�?��?PN�>�ค/@#R#N�NอN�APอ�  ห@�O%�อ?��@#O�/O��
�%?�คN@"@$Q�OO%��?P%/#O�N��>�Rห/#?คN@N�>�  0.1ý�ÿ�′ 
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Nห'O�N2%>#�@#�/@��@#/%%คห�@P��Oอ�N2%>#QหON'$'�R�Q��>Q�2N/��?PR#N�NอN�APอ�อ?�N�็�%>$> 
อ$N@��Oอ$N�N@�?�%>$>�ั�"@$Q�OO%��@�  คO@�/�P�$Q�ON2O��N@�0C�$์�'@�Nห'O��@#$@/Q�N2@ 
�?P#?��@�Qห�N�?P2B� 

N#APอ�'@$'N@��อ�N2@�?Q�อ$CN���O@O �  Nห'O�N2%>#�@#�/@��@#/%%คห�@P��Oอ�N2%>#N'$'�R� 
Q��O@O �N�็�%>$>R#N�Oอ$�/N@  ý�  �@P�คO@�/��@�Nห'O�N2%>#$@/��@�Qห�N�?P2B�   

N#APอN2@�?Q�อ$CN���@�%@�  Nห'O�N2%>#�@#�/@��@#/%%คห�@P��Oอ�N2%>#N'$'�R�Q��@�%@� 
N�็�%>$>R#N�Oอ$�/N@  a^^  #>''>N#�% 

�Oอ cf ห@�%>$>หBO#�อ�คอ��%?��อ�Nห'O��'อ�Pอ�%?�#?ค/@#ห�@N�>�  _^^  #>''>N#�%  
QหOQ2NNห'O�N2%>#�@#�/@�N >P#N�>#�?P#?%>$>N%?$�R#NN�>�  a^^  #>''>N#�%  O'>%>$>หBO#Nห'O�N2%># 
�@#�/@�N >P#N�>#�?Q�Oอ�R#NN�>�  _^^  #>''>N#�% 

�Oอ cg QหOคO@�/�O%�N�Aอ�ออ�O��  ý�  P�$ >�@%�@�@�O%�2C�2B��?P�%>�O@�?P�'@$ 
�อ��>Q�2N/��?Q�2อ��O@�  �?Q��?Q  O%�2C�2B��?Qห#@$�@��O@'?��O@�P#N#��์�?PN�็�R�R�O  ý��  2C�2B�O'>O%�อ?�
�@#O�/O���%?�คN@  ÿ�  �?P�%>�O@%N/#�?�  P�$�?PO%�N�Aอ�ออ�O��  ý�  �@P�คO@�/�R�O�?Q�Oอ�R#N�Oอ$�/N@
O%�N�Aอ��%?�คN@�?PR�O�@��@%/>Nค%@>ห์Pค%�2%O@� 

QหOคO@�/��O@'?��O@�P#N#��์�?��?PN�็�R�R�O  ý��  �@#/%%คห�@P�  �@��O@'?�%?�O%��@� 
�อ�Nห'O�N2%>#N�N@�?�  1.25ÿ� 

�Oอ d^ Nห'O�N2%>#�@#�/@��'อ�%>$>  ý�  �@#�Oอ  c`  �Oอ�ออ�O��QหO�O@�O%�N�Aอ� 
P�$R#Nค>��O@'?��O@�O%�N�Aอ��อ�คอ��%?�  (ý� = 0)  N#APอ 

(_) O%�N�Aอ��?PN�>��@�O�N��>�Rห/�?PคO@�/��@#�Oอ  cg  #?คN@�?Q�O�Nค%@P�ห�@P��อ�O%�N�Aอ�2C�2B� 
�?P�O@N�็�"@$Q�%>$>  ý�  O'> 

(`) O%�อ?��@#O�/O���%?�คN@  ÿ�  �?P%/#�'�อ�O�N��>�Rห/O'O/  �Oอ$�/N@  0.05ý�ÿ�′ 
�Oอ d_ �Oอ�Nอ%>ห/N@�ค@�O'>N2@Q�Pค%��O@�O%��?��?P#?ค/@#Nห�?$/ >N01  QหON�็�R� 

�@#�Oอ  d`  �@��Oอ  e`  �@P�N�็��Oอ�O@ห��N >P#N�>#�@�2N/��?P  e  P�$QหOQ�O�Oอ�O@ห���?PN�O#�/��/N@ 
�Oอ d` QหOคO@�/�O%�Q�Nห'O�N2%>#�@#$@/Q�ค@��?P�Oอ�Nอ�@�O%��@�Q�Nห'O�N2%># 

�?P�O@ห��QหON�N@�?�  1.25ÿ� 
�Oอ da Nห'O�N2%>#�@#$@/Q�ค@��Oอ�/@�N'$ออ�R����@��อ��O@��อ��อ�O��N2@  O'> 

QหO�O@�@%�ั�$@��?�O��N2@  P�$ห@�N�็��%�?%?�O%��@�QหON�็�R��@#�Oอ  dg  �@��Oอ  e`  O'>ห@�N�็�
�%�?%?�O%�อ?�QหON�็�R��@#�Oอ�O@ห��N%APอ�N2@Q�#@�%�@��?PN�?P$/�Oอ� 

�Oอ db �%�?Nห'O�N2%>#�@#$@/Q�ค@�/@��>'B�N@��Oอ�Nอ  #>�>�อ�N2@�?P��@��?�Nห'O�N2%>#
Q�ค@��Oอ�R#N�Oอ$�/N@  `^  N�N@�อ�N2O��N@�0C�$์�'@��อ�Nห'O�N2%>#�@#$@/�?P#?��@�Qห�N�?P2B� 

�Oอ dc 2O@ห%?�Nห'O�N2%>#�@#�/@�Q��Oอ�Nอ  QหON2%>#Nห'O��'อ�%?�%อ��@#�Oอ  ca   
�Oอ  cb  �Oอ  cc  O'>�Oอ  cf  N/O�O�N�Oอ�Nอ�?Q�R#NR�O�C�$@�%?�P�$ค@��@#�Oอ  dd 
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�Oอ dd �%�?ค@����Oอ�Nอ�?Q�2?P�O@�O'>ค/@#�/O@�ค@�อ$N@��Oอ$N�N@�?�2@#Q�2?P�อ� 
ค/@#�/O@�N2@  QหON2%>#Nห'O��@#�/@�N�็��%>#@�อ$N@��Oอ$N�N@�?�ค%@P�ห�@P��@#�?P%>�BQ��Oอ  cc  (_)  
ห%Aอ�Oอ  cc  (`)  "@$Q�%>$>ค/@#2C��อ�ค@��?P#?ค/@#'@��?P�Oอ$�?P2B��?P���?��Oอ�Nอ  O'>QหO�%?�%>$>
N%?$��@#�Oอ  cb  N >P#�@Q�N�็�  _c^  #>''>N#�%  R�O 

�Oอ de �%�?R#N#?ค@����?��Oอ�Nอ  QหON2%>#Nห'O��@#�/@�"@$Q��Oอ�Nอ�@#�Oอ  b^  �Oอ  b_  
O'>�Oอ  bb  N APอQหON�>��@%$@�%?�  (confinement)  O�NNห'O��@#$@/Q�ค@� 

�Oอ df �O@'?��O@�O%�N�Aอ�  ý�  �อ��Oอ�Nอ  �Oอ�R#NN�>�คN@�?PคO@�/�R�O  �?��NอR��?Q 
(_) �Oอ�Nอ�?PR�O%?��@%$@�%?��@�ค@��?Q�2?P�O@�   ý� = 1.7�ÿ�′ý�   (2#�@%  `b) 
(`) �Oอ�Nอ�?PR�O%?��@%$@�%?��@�ค@�2@#�O@�  ห%Aอค@�2อ��O@��?Pอ$CN�%��O@#�?�   ý� = 1.2�ÿ�′ý�   (2#�@%  `c) 
(a) �Oอ�NออAP� N   ý� = �ÿ�′ý� (2#�@%  `d)  
P�$�?P ý�   คAอ   AQ��?P�O@�O%�N�Aอ�Q�O�/�อ��%>2>��>�'�อ��Oอ�Nอ  O'>�>�Aอ/N@�Oอ�Nอ

R�O%?��@%$@�%?��@�ค@��O�NอN#APอค@��?PN�O@#@$@�%?��?Q�#?ค/@#�/O@�R#N�Oอ$�/N@2@#Q�2?P�อ�ค/@#�/O@� 
N2@�O@��?Pค@�N�O@#@�%%��  O'>#?ค/@#'@�R#N�Oอ$�/N@2@#Q�2?P�อ�ค/@#'@�ค@��?/�?P'@��?P2B��?PN�O@#@
�%%���?��?P�Oอ�Nอ 

�Oอ dg 2O@ห%?�Nห'O��?P#?N2O��N@�0C�$์�'@��?Q�O�N  g  #>''>N#�%  �@�  a`  #>''>N#�%  %>$>�ั�
�อ�Nห'O�N2%>#  ý��  �?P�O@�อ�อ#@�%�@�  g^  อ�0@  �Oอ�R#N�Oอ$�/N@คN@�?P#@��?P2B�  �?��NอR��?Q 

(_)  O��N�N@�อ�N2O��N@�0C�$์�'@�  ý�   
(`)  _c^  #>''>N#�%   
(a)  ค/@#$@/�?P�O@ห���@#2#�@%   ý�� = ÿ�ý� �5.4�ÿ�′�  (2#�@%  `e) 
�อ�อ  g^  อ�0@  �@#/%%คห�@P�  �Oอ�อ$CN"@$Q�O��N2@�?P�C�$@�%?�ห%Aอ"@$Q��>Q�2N/��อ�N��  

(boundary  element) 
�Oอ e^ 2O@ห%?�Nห'O��?P#?N2O��N@�0C�$์�'@��?Q�O�N  g  #>''>N#�%  �@�  a`  #>''>N#�%  %>$>�ั�

2O@ห%?�Nห'O��%�  ý�  �Oอ�R#N�Oอ$�/N@คN@�?P#@��/N@%>ห/N@�  (_)  �?�  (`)  �?��NอR��?Q 
(_) `.c  N�N@�อ�%>$>�@#�Oอ  dg  ห@�ค/@#'@��อ�คอ��%?��?PN�ค%?Q�N�?$/Q�ONห'O� 

R#NN�>�  a^^  #>''>N#�% 
(`) a.`c  N�N@�อ�%>$>�@#�Oอ  dg  ห@�ค/@#'@��อ�คอ��%?��?PN�ค%?Q�N�?$/Q�ONห'O� 

N�>�  a^^  #>''>N#�% 

หนา  ๘๒
เลม   ๑๔๑ ตอนพิเศษ   ๓๒๓    ง ราชกิจจานุเบกษา ๒๕   พฤศจิกายน   ๒๕๖๗



�Oอ e_ Nห'O�N2%>#�%��?Pห$B��?P�Oอ�Nอ  QหO/@��>'B�N@�O���?PR�O%?��@%$@�%?��อ�N2@ห%Aอ 
�อ��>Q�2N/��อ�N��  2N/�Q��อ�%>$>�ั�  ý�  �?PR#Nอ$CN"@$Q�O���?PR�O%?��@%$@�%?�  QหON >P#ค/@#$@/ 
�@Q�อ?�  _.d  N�N@ 

�Oอ e` �%�?�?PQ�ONห'O�Nค'Aอ��>/อ? Pอ��?  QหON >P#%>$>�ั��@#�?PคO@�/�Q��Oอ  dg  �@��Oอ  e_  
�O/$�?/คC��?PNห#@>2#�@##@�%�@��@%ออ�O���?PR�O%?��@%$อ#%?��?P/R� 

�Oอ ea �O@O �คอ��%?��?P#?ค/@#Nห�?$/ >N01Q�%>���O@�O%�O�N��>�Rห/  QหON�็�R� 
�@#�Oอ  eb  �@��Oอ  ff 

�Oอ eb อ?�%@2N/�Nห'O�N2%>#Q�2N/�อ��O@O �  ÿ�  O'>  ÿ�  �Oอ�R#N�Oอ$�/N@  ^.^^`c   
N/O�O�NO%�N�Aอ��%?�คN@  ý�  #?คN@R#NN�>�  0.083ý���ÿ�′  QหO'�  ÿ�  O'>  ÿ�  '�R�O�@#�?P�O@ห�� 
Q�#@�%�@��?PN�?P$/�Oอ�  �?Q��?Q  %>$>N%?$��อ�Nห'O�N2%>#Q��O@O ��Oอ�R#NN�>�  bc^  #>''>N#�%  O'> 
Nห'O�N2%>#�?P�O@#@คO@�/��O@'?��O@�O%�N�Aอ�  ý�  �Oอ�/@��%>�@$อ$N@��NอN�APอ��'อ�%>�@�N�Aอ� 

�Oอ ec ห@�O%�N�Aอ��%?�คN@  ý�  #?คN@N�>�  0.17ý���ÿ�′  QหON2%>#Nห'O��'อ�Q��O@O �
อ$N@��Oอ$2อ��?Q��?P�>/�O@O � 

�Oอ ed O%�N�Aอ��?PQ�OQ��@%ออ�O��  (ý�)  2O@ห%?�ออ�O���O@O �คอ��%?�N2%>#Nห'O�   
QหOคO@�/�  �?��?Q   ý� = Ω�ÿ�ý� f 3ý� (2#�@%  `f) 

P�$�?P ý� คAอ  O%�N�Aอ��%?�คN@�@��@%/>Nค%@>ห์O%��O@��O@��O/$�B��?/คC��QO@ห�?�
�%%�B��?PNห#@>2#  (�>/�?�)   Ω� คAอ  คN@�?/�%>�อ��O@'?�2N/�N�>��?Pห�O@�?�/>�&�>�@#�Oอ  ee   ÿ� คAอ  คN@�?/�%>�อ��$@$คN@O%�N�Aอ� '0@2�%์�@#�Oอ  ef 

�Oอ ee คN@�?/�%>�อ��O@'?�2N/�N�>��?Pห�O@�?�/>�&�>  (Ω�)  �@#�Oอ  ed  2@#@%�คO@�/� 
ห@คN@R�O  �?��?Q 

(_) �%�?�?P  ℎ��� ý�⁄ > 1.5  QหO�O@ห��คN@  Ω�  N�N@�?�คN@�?P#@��/N@%>ห/N@�  ý�� ý�⁄    
�?�  _.c  Q��@%ห@คN@  ý�� ý�⁄   QหOQ�O/>�?�@%%/#�'�อ��QO@ห�?��%%�B�  (Load  Combination)   
�?PQหOคN@  Ω�  2C�2B�  P�$ >�@%�@  ý��  O'>  ý�  �?Pห�O@�?�/>�&��อ��O@O �  �?Q��?Q  Ω�  อ@�#?คN@ 
�Oอ$�/N@  _.c  ห@�R�O�%>�O@�@%/>Nค%@>ห์อ$N@�'>Nอ?$�O'O/  O�NR#N/N@�%�?Q� N  Ω�  �Oอ�R#N�Oอ$�/N@  _.^ 

(`) �%�?�?P  ℎ��� ý�⁄ > 1.5  QหO�O@ห��คN@  Ω�  N�N@�?�  _.^ 
P�$�?P ℎ��� คAอ ค/@#2C��อ��O@O �Nห�Aอห�O@�?�/>�&�2O@ห%?�O%��?�O'>O%� 

 �@#O�/O��  (N#�%)   ý� คAอ ค/@#$@/�อ��O@O ��?P >�@%�@Q��>0�@��อ�O%�N�Aอ�  (N#�%) 
�Oอ ef คN@�?/�%>�อ��$@$คN@O%�N�Aอ� '0@2�%์  (ÿ�)  �@#�Oอ  ed  2@#@%�คO@�/� 

ห@คN@R�O  �?��?Q 

หนา  ๘๓
เลม   ๑๔๑ ตอนพิเศษ   ๓๒๓    ง ราชกิจจานุเบกษา ๒๕   พฤศจิกายน   ๒๕๖๗



(_) �%�?�O@O �#?คN@  ℎ��� ý�⁄ < 2.0  QหO�O@ห��คN@  ÿ�  N�N@�?�  _.^ 
(`) �%�?�O@O �#?คN@  ℎ��� ý�⁄ g 2.0  QหOคO@�/�คN@  ÿ�  �@#N�APอ�R�  �?��?Q 
 (�) ห@�  ÿ� f 6  QหO  ÿ� = 0.9 + ÿ� 10⁄  (2#�@%  `g) 
 (�) ห@�  ÿ� > 6  QหO  ÿ� = 1.3 + ÿ� 30 f 1.8⁄  (2#�@%  a^) 
P�$�?P ÿ� คAอ  �O@�/��?Q��อ�อ@ค@%Nห�Aอห�O@�?�/>�&�  �?Q��?Q  ÿ�  �Oอ�R#N�Oอ$�/N@  0.276ℎ��� 
�Oอ eg �O@'?��O@�O%�N�Aอ�%>�B  ý�  �อ��O@O �  �Oอ�#?คN@R#NN�>�   ý� = ý�� �ÿ��ÿ�′ + ÿ�ÿ�� (2#�@%  a_) 
P�$�?PคN@2?#�%>2>��>N  ÿ�  N�N@�?�  ^ .`c  �%�?  ℎ� ý� f⁄   _ .c  O'>N�N@�?�  ^ ._e   

�%�?  ℎ� ý� g⁄   `.^  O'>O�%�?�N�>�N2O�  �%�?  ℎ� ý�⁄   อ$CN%>ห/N@�  _.c  �?�  `.^ 
�Oอ f^ Q��@%คO@�/��O@'?��O@�O%�N�Aอ��@#�Oอ  eg  อ?�%@2N/�  ℎ� ý�⁄   �?PQ�OQ��@% 

ห@คN@  ý�  2O@ห%?�O�N'>2N/��O@O �  (wall  segment)  QหOQ�OคN@�?P#@��/N@%>ห/N@�อ?�%@2N/��อ��O@O �
�?Q��A��?��อ�N� @>2N/��O@O ��?P >�@%�@ 

�Oอ f_ Nห'O�N2%>#Q��O@O ��?P�O@�O%�N�Aอ��Oอ�N�็�Nห'O�N2%>#�%>�@$Q�2อ��>0�@��?P�?Q��@��?� 
Q�%>�@��อ��O@O �  ห@�อ?�%@2N/�  ℎ� ý�⁄   R#NN�>�  `.^  อ?�%@2N/�Nห'O�N2%>#  ÿ�  �Oอ�R#N�Oอ$�/N@
อ?�%@2N/�Nห'O�N2%>#  ÿ� 

�Oอ f` 2O@ห%?��>Q�2N/��O@O �  (wall  pier)  �?Q�ห#��?P#?O%��O@��O@�%N/#�?�  �O@'?��O@� 
O%�N�Aอ�%>�B  ý�  �Oอ�#?คN@R#NN�>�  0.66ý���ÿ�′  P�$�?P  ý��  คAอ   AQ��?P%/#�อ�คอ��%?��?P�C��O@�?� 
�O/$ค/@#ห�@�อ�2N/�อ��O@O �O'>ค/@#$@/�อ�2N/��?Q�  2O@ห%?��>Q�2N/��O@O �O�N'>�>Q�  ý�   
�Oอ�#?คN@R#NN�>�  0.83ý���ÿ�′  P�$�?P  ý��  คAอ   AQ��?P�อ��>Q�2N/��O@O �N� @>�>Q��?Q� 

�Oอ fa 2O@ห%?�2N/��O@O �Q�O�/�อ�O'>ค@�$@�ค/�  �O@'?��O@�O%�N�Aอ�%>�B  ý�  �Oอ�#?คN@ 
R#NN�>�  0.83ý���ÿ�′  P�$�?P  ý��  คAอ   AQ��?P�อ�2N/��O@O �O�/�อ�ห%Aอ�อ�ค@�$@�ค/� 

�Oอ fb �@%ออ�O���O@O �QหOคO@�@��@�O%��?�O'>O%��@#O�/O���%?�คN@�?P�%>�O@%N/#�?�
O%�N�Aอ��%?�คN@  P�$ >�@%�@ห�O@�?��?P�%>�อ��O/$คอ��%?�O'>Nห'O�N2%>#�?Pอ$CN"@$Q��%>N/� 
ค/@#�/O@��%>2>��>�'�อ��?�  �>Q�2N/��อ�N��O'>�%>N/�อ��O@O �  O'>QหOคO@�@��Nอ�N�>� 
Q��O@O �N�Aอ��O/$ 

�Oอ fc �%�?R#NR�O�O@�@%/>Nค%@>ห์อ$N@�'>Nอ?$�  ค/@#�/O@��%>2>��>�'�อ�ห�O@�?� 
�?P#?'?�1�>N�็��?�  �Oอ�#?%>$>$AP�ออ��@�2N/�อ��O@O �N�N@�?�คN@�?P�Oอ$�/N@%>ห/N@�ค%@P�ห�@P��อ�%>$> 
R��@�อ��O@O ��O@�Nค?$��?�ห�@P�Q�2?P�อ�ค/@#2C��O@O ��?Q�ห#� 

�Oอ fd �%�?�O@O �O'>�>Q�2N/��O@O �#?คN@  ℎ� ý�⁄   N�>�  `.^  QหON2%>#�>Q�2N/��อ�N�� 
�?P�'@$�อ��O@O �ห@�ค/@#Nค%?$�อ?�2C�2B�Q��@%/>Nค%@>ห์ห�O@�?�N�>�  ^.^^`  O'>QหON2%>#�>Q�2N/�
�อ�N��ออ�R�Q�O�/�>P��@�ห�O@�?�/>�&�N�็�%>$>R#N�Oอ$�/N@คN@�?P#@��/N@%>ห/N@�  ý�  �?�  ý� 4ý�⁄  

หนา  ๘๔
เลม   ๑๔๑ ตอนพิเศษ   ๓๒๓    ง ราชกิจจานุเบกษา ๒๕   พฤศจิกายน   ๒๕๖๗



�Oอ fe ห@��O@N�็��Oอ�N2%>#�>Q�2N/��อ�N���@#�Oอ  fd  QหO��>�?�>�@#%@$'>Nอ?$�  
�?��NอR��?Q 

(_) �>Q�2N/��อ�N���Oอ�#?ค/@#$@//?��@��>/�?P%?�O%�อ?�R#N�Oอ$�/N@คN@�?P#@��/N@ 
%>ห/N@�  ý − 0.1ý�  �?�  ý/2  N#APอ  ý  คAอ  ค/@#'@�O��2>N�>��?P#@��?P2B��?PคO@�/�"@$Q�O 
O%��@#O�/O���%?�คN@O'>�O@'?��O@�P#N#��์%>�B�?P2อ�ค'Oอ��?�  ÿ� 

(`) 2O@ห%?�ห�O@�?��O@O ��?P#?'?�1�>N�็��?�  �>Q�2N/��อ�N��QหO�?�%/#2N/�ค/@#�/O@�
�%>2>��>�'�O/$  O'>�Oอ�#?ค/@#'@�อ$N@��Oอ$  a^^  #>''>N#�%  N�O@R�Q�2N/�อ��O@O � 

(a) Nห'O�N2%>#�@#�/@�Q��>Q�2N/��อ�N��QหON�็�R��@#�Oอ  ca  �@��Oอ  cc  $�N/O� 
2#�@%  `_  O'>%>$>N%?$��อ�Nห'O�N2%>#�@#�/@��@#�Oอ  cb  (_)  �Oอ�R#NN�>�ห�@P�Q�2@#�อ���@�
�?PN'O��?P2B��อ��>Q�2N/��อ�N�� 

(b) QหON2%>#Nห'O�N2%>#�@#�/@�Q��>Q�2N/��อ�N���?P�@��O@O �'�R�Q��@�%อ�%?�N�็�%>$>
อ$N@��Oอ$N�N@�?�%>$>�ั��อ�Nห'O�N2%>#�@#$@/  ý�  �?P#?��@�N2O��N@�0C�$์�'@�#@��?P2B�  Q��%�? 
�?P�>Q�2N/��อ�N���?Q����@�%@�  QหON2%>#Nห'O�N2%>#�@#�/@�'@�'�R�Q��@�%@�อ$N@��Oอ$  a^^  #>''>N#�% 

(c) 2O@ห%?�Nห'O�N2%>#O�/�อ��?Pอ$CNQ�อ��O@O �  QหO�O@�@%N2%>#Nห'O��?��'N@/Q�O�� 
�อ��>Q�2N/��อ�N��N APอQหO2@#@%�%?�O%��@�R�O�@��B�ค%@� 

�Oอ ff Q��%>N/��?PR#N�Oอ�N2%>#�>Q�2N/��อ�N���@#�Oอ  fd  QหO�O@�@#  (_)  O'>  (`)  
�?��NอR��?Q 

(_) �O@อ?�%@2N/�Nห'O�N2%>#�@#$@/�?P�'@$�O@O �#?คN@#@��/N@  2.8/ÿ�  Nห'O�N2%>#�@��/@�
�Oอ�N�็�R��@#�Oอ  ca  O'>�Oอ  fe  (_)  P�$�?P%>$>N%?$��อ�Nห'O�N2%>#�@��/@�Q��%>N/��?��'N@/
�Oอ�R#NN�>�  10ý�  ห%Aอ  a^^  #>''>N#�% 

(`) ห@�O%�N�Aอ��%?�คN@  ý�  #?คN@R#N�Oอ$�/N@  0.83ý���ÿ�′  QหO�O@�อ�อ#@�%�@� 
�?P�'@$Nห'O�N2%>#O�/�อ��?Pห$B��?P�'@$�O@O ��@P�R#N#?�>Q�2N/��อ�N��  ห%AอQหO�O@Nห'O��'อ�N�็�%C� 
�?/$C$@��?�Nห'O�N2%>#�@#O�/O��Q��O@O �P�$QหO#?��@�O'>%>$>N%?$�N�N�N�?$/�?�Nห'O�O�/�อ��?Q�  
O'>QหO�@�Nห'O��?/$C�?�Nห'O�O�/�อ��?Q��O/$ 

�Oอ fg ค@�$@�ค/�  (coupling  beam)  Q�%>���O@�O%�O�N��>�Rห/  QหON�็�R��@# 
�Oอ  g^  �@��Oอ  ga 

�Oอ g^ ค@�$@�ค/��?P#?อ?�%@2N/�  �ýℎ ℎ⁄  g 4  QหOออ�O���@#�Oอ  a_  �@��Oอ  bd   
P�$อ@�R#N�Oอ� >�@%�@�Oอ  a_  (a)  O'>  (b)  �OR�O  ห@��'�@%/>Nค%@>ห์O2��QหONหO�/N@ค@��?��'N@/ 
#?N2�?$%"@ �@��O@��O@�N ?$� อ 

�Oอ g_ 2O@ห%?�ค@�$@�ค/��?P#?อ?�%@2N/�  �ýℎ ℎ⁄  < 2  O'>O%�N�Aอ��%?�คN@  ý�  #?คN@N�>�  0.33ý���ÿ�′  QหON2%>#Nห'O��O$�#B#/@��?��?�O'>2##@�%%อ��B��@P��'@�ค@� 

หนา  ๘๕
เลม   ๑๔๑ ตอนพิเศษ   ๓๒๓    ง ราชกิจจานุเบกษา ๒๕   พฤศจิกายน   ๒๕๖๗



�Oอ g` ค@�$@�ค/��?PR#NR�ON�็�R��@#�Oอ  g^  ห%Aอ�Oอ  g_  อ@�N2%>#�O/$Nห'O�/@��O$�#B#�?��?� 
QหO2##@�%%อ��B��@P��'@�ค@�  ห%AอN2%>#Nห'O��@#�Oอ  a`  �@��Oอ  bd 

�Oอ ga ค@�$@�ค/��?PN2%>#�O/$Nห'O��O$�#B#/@��?��?�O'>2##@�%%อ��B��@P��'@�ค@� 
�Oอ���>�?�>�@#  (_)  O'>  (`)  O'>QหON'Aอ���>�?�>�@#  (a)  ห%Aอ  (b)  �?��NอR��?Q 

(_) �O@'?��O@�O%�N�Aอ�%>�B  ý�  QหOคO@�/��@�   ý� = 2ý��ÿ�ýÿÿÿ f 0.83ý���ÿ�′ (2#�@%  a`) 
P�$�?P ÿ คAอ  #B#%>ห/N@�Nห'O��O$�#B#�?�O���@#$@/�อ�ค@�$@�ค/� 
(`) Nห'O��O$�#B#�Oอ�#?อ$N@��Oอ$2?PN2O�Q�O�N'>�>0�@�  P�$/@�N%?$��?�N�็�2อ��?Q��@Q�R�  

Nห'O��O$�#B#�Oอ��ั�Q��O@O �R#N�Oอ$�/N@  _.`c  N�N@�อ�ค/@#$@/�?P ?��@N�APอ�O@'?�ค%@�  ÿ�  Q��@%
%?�O%��@� 

(a) Nห'O��O$�#B#�Oอ��%>�อ��?�N�็�ห�O@�?��?P#?��@�/?��@��อ��อ��อ�Nห'O�N2%># 
�@#�/@�R#N�Oอ$�/N@  ÿ� 2⁄   Q��>0�@��?Q��@��?�%>�@�ค@�O'>  ÿ� 5⁄   Q�%>�@��อ�ค@��?P�?Q��@�
�?�Nห'O��O$�#B# 

(b) Nห'O�N2%>#�@#�/@��?PN2%>#%อ�Nห'O��O$�#B#  �Oอ��O@�@#�Oอ  ca  �Oอ  cc  O'> 
�Oอ  cf 

�Oอ gb �>/�อ�%อ$�Nอ�Nอ2%O@�Q��O@O �N�Aอ�  �Oอ��O@QหON�>�ค/@#ห$@��@##@�%�@� 
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%@$'>Nอ?$�Q��@%�N@$O%��@�"@$Q��@�%@�N2@N�O#R�$?�2N/��%>�อ�Pค%�2%O@��?P%อ�%?� 

�Oอ _`f �%�?�?PO%��@�N�>��@�O%�O�N��>�Rห/�C��N@$O%�%>ห/N@��@�%@�N2@N�O#ห%Aอ 
�@�%@�O   �?�N2@N�O#2O@N%O�%C�  P�$�@%อ?��?�คอ��%?�N2%>#�O/$Nห'O�N2O�ห%Aอ�>��?Q�Nห'O�N2O�"@$ห'?�  
�?P2N/����อ�N2@N�O#  %>���@%อ?��?�คอ��%?��Oอ�R�O%?��@% >2C��์P�$�@%��2อ�N APอ ?��@O%��@� 
�อ�Nห'O�N2O� 

�Oอ _`g N2@N�O#  N2@�อ#Nอ  ห%Aอ�@�%@��Oอ�#?�@%N2%>#Nห'O��@#�/@��@#�Oอ  ca   
�@��Oอ  cc  �?P�O@Oห�N�  �?��NอR��?Q 

(_) �?P�O@����อ��>Q�2N/�  อ$N@��Oอ$หO@N�N@�อ�#>�>ห�O@�?��อ��>Q�2N/�  O�NR#N�Oอ$�/N@   
_.f  N#�%  �O@�'N@��อ��@�%@�N2@N�O# 

(`) 2O@ห%?�2N/��อ�N2@N�O#Q��>��?PR#N2@#@%�%?��QO@ห�?��O@��O@�ห%AอQ�อ@�@0O'>�QO@R�O
�'อ�ค/@#$@/�?PR#NR�O%?��@%%?��QO@ห�?��?Q�ห#�  %/#�@�ค/@#$@/�?P�O@ห��Q�  (_) 

�Oอ _a^ 2O@ห%?�N2@N�O#คอ��%?�2O@N%O�%C��?P�อ��O/$คอ��%?�  ค/@#$@/�อ�Nห'O�N2%># 
�@#�/@��?P�?�N�%?$#R/O�Oอ�N ?$� อ�Nอ�@%O�%�?��?Pอ@�N�>��@Q�Q�%>�?�ค/@#2C��อ��'@$N2@N�O# 

�Oอ _a_ �@�>�N2@N�O#�?P�%>�อ��O/$N2@N�O#O���?�N�็��Oอ�R�O%?��@%ออ�O��QหO���Nอ
O%�อ?��?Q�ห#��อ�N2@N�O#O���?�N�็��?P�O@ห�O@�?PN�็�N2@2?Q�  �'�%>���อ�ค/@#N %?$/�@��อ�N2@N�O#
O���?�N�็��Oอ��O@#@ >�@%�@2O@ห%?�2N/��อ�N2@N�O#Q��>��?PR#N2@#@%�%?��QO@ห�?��O@��O@�ห%Aอ 
Q�อ@�@0ห%Aอ�QO@R�O 

2N/��?P  g 
�@%�O@'อ�คN@2�>!N�2O'>�O@'?��อ�อ�ค์อ@ค@% 

 
 

�Oอ _a` 2�>!N�2�?P�Oอ��@%Q�Pค%�2%O@�คอ��%?��Oอ�R#N�Oอ$�/N@คN@�?PคO@�/��@�2#�@% 
Q��@%@�  __  �O@ห��  �?��?Q  

หนา  ๙๐
เลม   ๑๔๑ ตอนพิเศษ   ๓๒๓    ง ราชกิจจานุเบกษา ๒๕   พฤศจิกายน   ๒๕๖๗



!@1@ง  __  2�>!N�2�?P�Oอ��@%Q�Pค%�2%O@�คอ��%?� 

คอ!�1?!Nส1>/O1ง 
(reinforced  concrete) 

คว@/คง!?วN�>ง ?  

(flexural  rigidity) 

คว@/คง!?ว�องO1งN�ือ! 

(Shear  rigidity) 

คว@/คง!?ว!@/
O!วO�! 

(axial  rigidity)

ค@�คอ��%?�O��R#Nอ?�O%�  
(nonprestressed) 

0.5ý�ý� ÿ�ý� - 
ค@�คอ��%?�O��อ?�O%�  

(prestressed)
ý�ý� ÿ�ý� - 

O%�อ?�Q�N2@ 
(columns  in  compression) 

0.7ý�ý� ÿ�ý� ý�ý� 
O%��@�Q�N2@   

(columns  in  tension) 
0.5ý�ý� ÿ�ý� ý�ý� 

�O@O �O'>R�อ>O!%#�?PR#N#?%อ$
O$�  (walls  and  diaphragms-

uncracked) 

ý�ý�
(ÿ� < ÿ��)

ÿ�ý�
(ý < ý�) ý�ý� 

�O@O �O'>R�อ>O!%#�?P#?%อ$O$�  
(walls  and  diaphragms-

cracked) 

0.5ý�ý�
(ÿ� > ÿ��)

0.5ÿ�ý�
(ý > ý�) ý�ý� 

P�$�?P ý� คAอ   AQ��?P%/#�อ�คอ��%?�  (gross  area  of  the  concrete  section)  ý� คAอ   AQ��?P%/#�อ�Nห'O�N2%>#  (gross  area  of  the  reinforcing  steel)  ý� คAอ   AQ��?Pอ��O@O �  (web  area)  ý� คAอ  คN@P#�C'?2�อ�คอ��%?�  (concrete  modulus)  ý� คAอ  คN@P#�C'?2�อ�Nห'O�  (steel  modulus)  ÿ� คAอ  ค/@#NคO��?�  (bending  stress)  ÿ�� คAอ  ค/@#NคO��@%O��%O@/  (cracking  stress)  ÿ� คAอ  คN@P#�C'?2N�Aอ��อ�คอ��%?�  (concrete  shear  modulus  =  0.4ý�)  ý� คAอ  �'%/#P#N#��์ค/@#N�APอ$  (gross  moment  of  inertia)  ý คAอ  O%�N�Aอ�Q���?�  (wall  shear)  ý� คAอ  �O@'?�%?�O%�N�Aอ��อ�คอ��%?�  (Nominal  concrete  shear  capacity) 

หนา  ๙๑
เลม   ๑๔๑ ตอนพิเศษ   ๓๒๓    ง ราชกิจจานุเบกษา ๒๕   พฤศจิกายน   ๒๕๖๗



�Oอ _aa QหOคO@�/�คN@�O@'?�Q��@�Pค%�2%O@�P�$/>�?�?/คC�ค/@#�O@�O'>�QO@ห�?��%%�B�  �?��?Q   ÿ = ∅ÿ� (2#�@%  ab) 
P�$�?P ÿ คAอ  คN@�O@'?�  ∅ คAอ  �?/คC�'�  �@#�Oอ  _ac  ÿ� คAอ  คN@�O@'?��@##@�%�@��?P�O@ห���@#�Oอ  _ad  �Oอ  _ae  O'>�Oอ  _af 
�Oอ _ab QหOคO@�/�คN@�O@'?�Q��@�Pค%�2%O@�P�$/>�?ห�N/$O%��?P$อ#QหO  �?��?Q   ÿ = ÿÿ� (2#�@%  ac) 
P�$�?P ÿ คAอ  คN@�O@'?�  ÿ คAอ  �?/คC�N >P#  �@#�Oอ  _ac  ÿ� คAอ  คN@�O@'?��@#ห�N/$O%�$อ#QหO  P�$R#NN >P#O%��@Q�อ?�ห�@P�Q�2@#N�N@   

�@#�Oอ  _ae 
�Oอ _ac คN@�?/คC�'�O'>คN@�?/คC�N >P#QหON�็�R��@#�@%@�  �?��NอR��?Q 

!@1@ง  _`  คN@�?/คC�'�O'>คN@�?/คC�N >P#Q��@%คO@�/�คN@�O@'?� 
O1ง คN@!?วคู�ล    

(∅)
คN@!?วคู�Nพ>่/  

(ÿ) 
O%��?�O'>O%�N�Aอ�  (bending  and  shear) ^.g^ _.b 
O%�อ?��@#O�/O��  (axial  compression) ^.fc _.c 
O%��@��@#O�/O��  (axial  tension) - ค/@#NคO�ค%@�  (yield  stress) ^.g^ _.c 
O%��@��@#O�/O��  (axial  tension) - ค/@#NคO�2C�2B�  (ultimate  stress) ^.ec _.c 

�Oอ _ad QหOคO@�/�คN@�O@'?�  (ÿ�)  �อ�Pค%�2%O@�คอ��%?�P�$/>�?�?/คC�ค/@#�O@�O'> 
�QO@ห�?��%%�B��@#�Oอ�O@ห��  ACI  349 

�Oอ _ae QหOคO@�/�คN@�O@'?�  (ÿ�)  �อ�Pค%�2%O@�Nห'O�P�$/>�?�?/คC�ค/@#�O@�O'> 
�QO@ห�?��%%�B��@#�Oอ�O@ห��  American  Institute  of  Steel  Construction  (AISC)  Load  and  
Resistance  Factor  Design  (LRFD)  Manual  of  Steel  Construction,  as  modified  by  the  
AISC  Seismic  Provisions 

QหOคO@�/�คN@�O@'?�  (ÿ� )  �อ�Pค%�2%O@�Nห'O�P�$/>�?ห�N/$O%��?P$อ#QหO�@#�Oอ�O@ห��  
American  Institute  of  Steel  Construction  (AISC)  Allowable  Stress  Design  (ASD)  Manual  
of  Steel  Construction,  as  modified  by  the  AISC  Seismic  Provisions 

�Oอ _af QหOคO@�/�คN@�O@'?�  (ÿ�)  �อ�Pค%�2%O@�อ>�N2%>#Nห'O�  (reinforced  masonry)  
P�$/>�?�?/คC�ค/@#�O@�O'>�QO@ห�?��%%�B��@#�Oอ�O@ห��  IBC  Section  2108 

หนา  ๙๒
เลม   ๑๔๑ ตอนพิเศษ   ๓๒๓    ง ราชกิจจานุเบกษา ๒๕   พฤศจิกายน   ๒๕๖๗



ห#/�  ` 
อ?�%@�@%��R!�อ�/?2�B�Nอ2%O@� 

 
 

�Oอ _ag �Oอ�O@ห��Q�ห#/��?Q  QหOQ�O�?�ค?��?�อ@ค@%�%>N"�  _  อ@ค@%�%>N"�  `   
อ@ค@%�%>N"�  a  O'>อ@ค@%�%>N"�  b 

�Oอ _b^ Pค%�2%O@�อ@ค@%O'>/?2�B�?PQ�OQ��@�Pค%�2%O@�อ@ค@%  QหO�Nอ2%O@��O/$/?2�BR#N�>�R! 

�?P#?อ?�%@�@%��R!R#N�PO@�/N@�?P�O@ห��  �?��NอR��?Q 
(_) �O@O �%?��QO@ห�?��?Q�Nห�Aอ�@Q�R�  `  �?P/P#� 
(`) N2@%?��QO@ห�?��?Q�Nห�Aอ�@Q�R�  `  �?P/P#� 
(a) ค@�  Pค%��?�  �Nอ�PคO�  �?P%?��QO@ห�?��?Q�Nห�Aอ�@Q�R�  `  �?P/P#� 
(b) �B�%/# AQ�O'>�้@  (floor-ceiling  assembly)  `  �?P/P#� 
(c) �B�%/#ห'?�ค@O'>�้@  (roof-ceiling  assembly)  _  �?P/P#� 
(d) �Nอ2@$2?��@�O'>อB��%�์�?P2O@ค?��Nอค/@#�'อ�"?$�@��>/Nค'?$%์�?Q�ห#��Oอ�2@#@%�

��R!R�Oอ$N@��Oอ$  a  �?P/P#�  %/#�?Q��?Q�O$��Nอ2@$2?��@�O'>อB��%�์�O/$/?2�B��R!  a  �?P/P#� 
(e) �Nอ2@$2?��@�O'>อB��%�์อAP� N  �?Q�ห#�  �Oอ�2@#@%���R!R�Oอ$N@��Oอ$  _  �?P/P#� 
�Oอ _b_ �%>�C��R!O'>ห�O@�N@���R!�Oอ�#?อ?�%@�@%��R!�@##@�%�@��'>�"?��์ 

อB�2@ห�%%# 
�Oอ _b` 2N/��อ�อ@ค@%�?PQ�O�?�N�O�/?2�B�?##?��%?�2?  /?2�B�>/Nค'?$%์  N�AQอN '>��>/Nค'?$%์   

�@��?##?��%?�2?  ห%AอN�AQอN '>��>/Nค'?$%์Q�OO'O/  �Oอ�O$��@�2N/�อAP� N  Q�อ@ค@%  P�$�Oอ���R!R�O   
`  �?P/P#� 

2O@ห%?�อ@ค@%�%>N"�  _  O�N'>อ@ค@%�?P#?ค/@#2O@ค?��Oอ��?Q�O$�ออ��@��?��O/$��?���R!
อ$N@��Oอ$  a  �?P/P#�ห%Aอ�?Q�อ$CNหN@��?�อ$N@��Oอ$  _d  N#�% 

�Oอ _ba �@%Q�O/?2�B��O�N���?�"@$Q�O'>�้@N �@��Oอ�#?�%%��?�@%'@#R!R#NN�>�  `c   

O'>�%%��?�@%�%>�@$ค/?�R#NN�>�  bc^  �?Q��?Q  �@%��2อ��%%��?�@%'@#R!O'>�%%��?�@%�%>�@$ค/?�   

QหON�็�R��@##@�%�@�NอNอ2�?NอO#  อ?fb  (ASTM  E84)  #@�%�@�$COอ'  e`a  (UL  723)  ห%Aอ 

#@�%�@��@%��2อ�Q�N%APอ��?��'N@/�?Pค�>�%%#�@%�O@ห�� 
�Oอ _bb �@/$@O�/  (caulk)  O'>/?2�B$@O�/  (sealant)  �?PQ�O�?��@���O�N���?�"@$Q� 

O'>�้@N �@�  �Oอ�#?�%%��?�@%'@#R!R#NN�>�  `c  O'>�%%��?�@%�%>�@$ค/?�R#NN�>�  bc^  อ?��?Q�   
�Oอ��?�N�%?$#QหON�็�R��@##@�%�@�NอNอ2�?NอO#  อ?`dg^  (ASTM  E2690)  ห%Aอ#@�%�@�Q�N%APอ��?��'N@/ 
�?Pค�>�%%#�@%�O@ห�� 

หนา  ๙๓
เลม   ๑๔๑ ตอนพิเศษ   ๓๒๓    ง ราชกิจจานุเบกษา ๒๕   พฤศจิกายน   ๒๕๖๗



�Oอ _bc /?2�B��O�N��>/ AQ�"@$Q��Oอ�#?คN@!'?��์�@%O�N%?�2?ค/@#%Oอ�/>�&�>�?P�O@QหO/?2�B�?��'N@/ 
�>�R!R�OR#N�Oอ$�/N@  b.c  �>P'/?��์�Nอ�@%@�N#�%  �?Q��?Q  �@%��2อ�คN@!'?��์�@%O�N%?�2?ค/@#%Oอ�/>�&�>   
QหON�็�R��@##@�%�@�NอO�Nอ! ?Nอ  `ca  (NFPA  253)  ห%Aอ#@�%�@��@%��2อ�Q�N%APอ��?��'N@/ 
�?Pค�>�%%#�@%�O@ห�� 

�Oอ _bd �@%�>��?Q�%>��2�%>�N�อ%์  QหON�็�R��@##@�%�@�NอO�Nอ! ?Nอ  _a  (NFPA  13)  

ห%Aอ#@�%�@�Q�N%APอ��?��'N@/�?Pค�>�%%#�@%�O@ห��  
�%>�@0  �  /?��?P  `^   &0�>�@$�   .0.  `cde 

N O��"@  �?���> 
%อ�N'�@�>�@%  %?�1@%@��@%O�� 
N'�@�>�@%2O@�?��@��%#@�CN APอ2?��> 

 

หนา  ๙๔
เลม   ๑๔๑ ตอนพิเศษ   ๓๒๓    ง ราชกิจจานุเบกษา ๒๕   พฤศจิกายน   ๒๕๖๗



.@ค(%/�  � 

 คN@ค/@/N1N�!อ&2%อ�N�B�2N'�!1?/2Aห1?&�@1ออ�O&& 

--------------------- 

�_.  ค/@/N1N�!อ&2%อ�N�B�2N'�!1?/2Aห1?&*?Q%#CP%อ�OอN��1@�N#*/ห@%ค1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5#�1�O�N��8�R//%<�O%�2=�2<��9P 8�6%�6  (Maximum  

Considered  Earthquake)  �9Pค6��6%25P�  ^.`  /8�6�9  (þ�)  Oล4ค6��6%25P�  _  /8�6�9  (þ1)  �  17N"1
Oล4�5�//5��N6�  N  $�N/O�Q� ;Q��9PO1N��%<�N� #/6�ค%�9P#9ล5�1�4�8�1N1�N�็� 8N01  �=�O2��R/OQ��6%6��9P  
�-_  คN6ค/6#N%N��1�2�1��9PO2��Q��6%6��9Q R�O#6�6��6%/8Nค%64/Rค/6#N29P$�"5$O�N��8�R//  P�$2##<�8Q/O
2"6 �5Q��8�Q��<�  N   ;Q��9PN�็�O���8�O�O�/%;1/8��9P#9ค/6#N%O/คล;P�N�;1�P�$N�ล9P$Q��N/��6��8/�8��:�ค/6#ล:�  
a^  N#�%  (�̅�)  N�N6�5�  ed^  N#�%�N1/8�6�9 

!@1@�#CP  �-_  คN6ค/6#N%N��1�2�1�N�8�2N���%5#�9Pค6�25Q�  ^.`  /8�6�9  (þ�)  Oล4�9Pค6�  _  /8�6�9  (þ1)  
�1�O�N��8�R//%<�O%�2=�2<��9P 8�6%�6 

�5�//5� 17N"1 คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 
�%4�9P N�64ล5��6 

N�6 �#   

คล1��N1#   

�ล6$ %4$6   
N#;1��%4�9P   
ล7�5�   

N/�;1คล1� 
1N6/ล:� 

^._ba 

^.``e 

^._be 

^.`da 

^.`_f 

^._cf 

^._gc 

^.`de 

^.^fg 

^._^f 

^._`g 

^._^^ 

^._^c 

^.^g^ 

^.^ff 

^.__^ 

�%<�N� #/6�ค% (�5Q��5�//5�) O1N��%<�N� #/6�ค%  P��  c 

�6����<%9 �N6�#4�6#N�9Q$   

�1��6"=#8   
�N6#N/�   
�N6#4�6   
R�%P$ค   

�N1 ล1$   

 �#�/�   

N#;1��6����<%9   
Nล6�/5�   

0%92/52�8N 
25��ล4�<%9   
/�1��%;1 

/O/$�%4N�6 

^.fd` 

^.e`f 

^.f^` 

^.bf_ 

^.ebe 

^.dcg 

^.bc` 

^.db` 

^.bfe 

^.ec` 

^.fb^ 

^.deb 

^.c`^ 

^.a_d 

^.`^^ 

^.`ec 

^._cb 

^.`_^ 

^._ge 

^._ad 

^.`b_ 

^._af 

^.`^f 

^.`ab 

^._gg 

^._cc 



- ` - 
 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

�7O �N �% P�25# 9�ค%   
�6�</%ล5�1�<%9   
คล1��ล<�   
คล1�ล6�   

�%6$�1�/5��6   
R�%�6#   

�:�26#5คค9   
�6�08ล6�1�   
 %6��%4�N6$   

N#;1��7O �N �% 

ล6��%4�;1 

^.bdg 

^.ada 

^.aa` 

^.bgd 

^.`c` 

^.`c` 

^.`^c 

^.bga 

^.baa 

^.bab 

^.a`e 

^._aa 

^._^f 

^._^b 

^._bg 

^.^fd 

^.^fb 

^.^ee 

^._be 

^.__e 

^._`` 

^.^gb 

�5$�6� N�8��6#   

/�1�#4P#� 
#P�%#$R 
N#;1��5$�6� 

/5�28�/R 
2%%ค�<%9 
2%% $6 
/5�ค6 

^.ad` 

^.afc 

^._c^ 

^._e^ 

^.`^e 

^._d_ 

^._`d 

^.``^ 

^.__d 

^.__g 

^.^dg 

^.^ec 

^.^fa 

^.^ea 

^.^db 

^.^ff 

�<# % �N6O�4 

�<N��4P� 

�4�8/ 

 4P�P4 

N#;1��<# % 

ล4O# 

2/9 
/ล5�2/� 

^._^f 

^._d^ 

^.^ge 

^.`fd 

^._`^ 

^._ff 

^._bg 

^._f^ 

^.^ef 

^.^eg 

^.^ec 

^.^ga 

^.^f^ 

^.^f` 

^.^f^ 

^.^f` 



- a - 
 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

N�9$�%6$ �<��6ล 

N�9$��1� 
N�9$�O2� 

�1$/ล/� 
N�8� 
�N6O�� 

 �6N#O�%6$ 

 6� 

N#;1�N�9$�%6$ 

O#N�5� 

O#N!O6/ล/� 
O#Nล6/ 

O#N2%/$ 

O#N26$ 

N/9$�O�N� 

N/9$�N�9$�%<O� 
N/9$��5$ 

N/9$��N6N�O6 

^.edg 

^.egd 

^.gfb 

_.^_c 

^.eda 

^.ee` 

^.efe 

^.fa_ 

^.g_e 

_.^`` 

_.^_c 

^.ffb 

^.fgb 

^.gf_ 

^.ede 

^.ga_ 

^.feg 

^.fcc 

^._ec 

^.`^` 

^.`gd 

^.a`g 

^._d^ 

^._ce 

^._ff 

^._ec 

^.`c^ 

^.a^d 

^.`g` 

^.``^ 

^.`_` 

^.`ef 

^._f` 

^.`de 

^.``g 

^._gc 



- b - 
 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

N�9$�Q/#N �1#�1� 
N�9$��6/ 

R�$�%6�6% 

�1$N�N6 

�1$24N�O� 

�1$/ลN1 

�6�   
 %O6/ 

N#;1�N�9$�Q/#N   
O#NO�N# 

O#NO�� 
O#N%8#   

O#N/6� 
O#N16$ 

O#N11� 

N/9$�O/� 
24N#8� 
25��7O � 
25��%6$ 

25��N6�1� 
26%"9 
/6��� 
1#�Q1$ 

21� 

^.fga 

_.^_g 

_.^_f 

^.fab 

^.g_^ 

^.g`d 

_.^af 

^.gca 

^.gda 

^.fg_ 

^.gg` 

^.gfb 

^.gad 

_.^f^ 

^.fde 

_.^a` 

^.gde 

^.g`d 

^.gea 

^.gaf 

^.g`e 

^.ga_ 

^.fce 

^.fbg 

^.`ba 

^.`dd 

^.`dc 

^.`ae 

^.``c 

^.`bf 

^.`f` 

^.`af 

^.`bf 

^.`b` 

^.`d^ 

^.`cb 

^.`bf 

^.a_e 

^._fe 

^.`eb 

^.`cf 

^.`a^ 

^.`c_ 

^.`bb 

^.`ad 

^.`ba 

^.`bb 

^.`ae 

�%5� �5��5� 
�6P$� 
�4N/ล9$� 

N#;1��%5� 
%51�6 
$N6��6�6/ 

/5�/8N01 

28N�6 
/6�27%6� 

/O/$$1� 

^._gg 

^._gg 

^._gd 

^._gc 

^._bg 

^.`_d 

^._db 

^._cb 

^._g` 

^._d_ 

^.^gd 

^.^fg 

^.^gb 

^.^g_ 

^.^fc 

^.^g` 

^.^gb 

^.^ge 

^.^ge 

^.^g_ 



- c - 
 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

�6� �N621�$6� 
�O6��6� 

 � %4 

N#;1��6� 

O#N%4#6� 

O#N21� 

/5�N�O6 
26#N�6 
1<O#�6� 

^.eaa 

^.cd_ 

^.cge 

^.cba 

^.dac 

^.d^g 

^.cac 

^.cee 

^.d^e 

^._fc 

^._cb 

^._cd 

^._b` 

^._e` 

^._cd 

^._ae 

^._da 

^._fb 

�ค%��# �7O �O2� ^.`eg ^._^_ 

26# %6� 

 <��#��ล 

�ค%�5$0%9 
�1��=# 

�6�Nล� 

N#;1��ค%��# 

O1N��%<�N� #/6�ค%  P��  ` 

�ค% �# �N61<N�� 

�6�< �# 

�6O� 

�6�# 

�6//O6 
�O6�O � 
�ล6�6� 

P �2/%%คR 
N#;1��ค% �# 

N%�=�ค% 

/5�$6� 
0%92�ค%6# 

^.a^e 

^.^fe 

^.^ee 

^.`cc 

^._`g 

^.aad 

^._`c 

^.`_a 

^.`fa 

^._^g 

^.^g_ 

^.``f 

^.^db 

^.^a` 

^.^a_ 

^.^cg 

^.^b^ 

^.^e` 

^.^af 

^.^c^ 

^.^d^ 

^.^ac 

^.^aa 

^.^ca 



- d - 
 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

�ค%0%9�%%#%6� ��1# 

�<06"%�R 
�/6� 
N�ล8# %4N�9$%�8 
�41/� 

�O6��ล6� 
N�9$%Q/�N 
�Q7 %%�%6 

�N606ล6 

�<N�2� 
�<N�Q/�N 
�� 8�7 
�6�1� 

�6��5� 

�6� �5� 
 %/#ค9%9 
 %4 %/# 

 8�=� 

N#;1��ค%0%9�%%#%6� 

%N1� 8�=ล$R 
ล6�2�6 
28�ล 

/5/R�% 

^.__d 

^._cd 

^._f^ 

^._de 

^._ba 

^._f_ 

^._d` 

^._gc 

^.`__ 

^._d` 

^._eb 

^._fd 

^._e^ 

^._be 

^._dg 

^.`^c 

^._fb 

^._g` 

^.`^_ 

^._cd 

^._ga 

^._d^ 

^.__` 

^.^de 

^.^eg 

^.^f` 

^.^eb 

^.^ee 

^.^f_ 

^.^e_ 

^.^fd 

^.^e^ 

^.^f` 

^.^fe 

^.^ec 

^.^f` 

^.^ff 

^.^df 

^.^eb 

^.^eb 

^.^eg 

^.^e` 

^.^ee 

^.^ee 

^.^df 

^.^dg 



- e - 
 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

�ค%2/%%คR N�O6Nล9Q$/ 

P�%� %4 

�<#�6�� 
�<#O2� 
�6�!O6 

�6คล9 
�N6�4P� 

�%% � 825$ 

 $</4ค9%9 
R 06ล9 
N#;1��ค%2/%%คR 
O#NN�>� 

O#N/��R 
ล6�$6/ 

/�1��5/ 

^._e_ 

^.``d 

^.bea 

^.__d 

^.^g^ 

^.__` 

^.^g_ 

^.``_ 

^._dc 

^.^ee 

^._ec 

^.c_f 

^.bgb 

^.bbg 

^.^fa 

^.^e^ 

^.^fb 

^._b_ 

^.^cf 

^.^cb 

^.^d_ 

^.^ca 

^.^f_ 

^.^e` 

^.^bg 

^.^e` 

^._cc 

^._bf 

^._a^ 

^.^c^ 

����<%9 (�5Q��5�//5�) O1N��%<�N� #/6�ค%  P��  b 

�N6� N�ล8# %4N�9$%�8 
N�9$��ล6� 
�N6/5��6 
�<N��O6� 
�6�O1$ 

�6/#;P� 

�N1N�ล;1 

�O6�/ล/� 
�ั/ 

"=N 9$� 
N#;1��N6� 

O#N�%8# 

N/9$�26 
21�Oค/ 

25��82<� 

^.e^c 

^.f`d 

^.g`e 

^.eea 

^.e^g 

^.e_f 

^.ddb 

^.e_b 

^.g`b 

^.ea` 

^.eaf 

^.ddf 

^.dfg 

^.ega 

^.eaf 

^._bf 

^.`_d 

^.``` 

^._g` 

^._`b 

^._`f 

^._af 

^._aa 

^.`ad 

^._cb 

^._c^ 

^._aa 

^._`d 

^._df 

^._ee 



- f - 
 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

�:��60 N��6 
P�N 825$ 

N#;1��:��60 

�:�P��/ล� 
�<N�คลO6 

�6�ค6� 

 %N�%8� 

0%9/8Rล 

^.`^d 

^._gd 

^.a_^ 

^.a^` 

^.aa^ 

^.`b_ 

^.`^` 

^.`da 

^.^ca 

^.^c` 

^.^e_ 

^.^de 

^.^ec 

^.^cg 

^.^ca 

^.^db 

��<#�6�9 (�5Q��5�//5�) O1N��%<�N� #/6�ค%  P��  e 

�%4�/�ค9%9�5��R �<$�<%9 
�5�24O� 

�6�24 6� 

�6�24 6��O1$ 

�%6��<%9 
N#;1��%4�/�ค9%9�5��R 
26#%O1$$1� 

/5//8� 

^.`ee 

^._fc 

^._cf 

^._`^ 

^.`ec 

^.`da 

^.`g^ 

^.`bd 

^.^fc 

^.^eg 

^.^ef 

^.^eb 

^.^fc 

^.^fd 

^.^fe 

^.^f_ 

 %4�ค%0%91$<�$6 �ค%/ล/� 
�6��O6$ 

�6��4/5� 

�O6�O %� 

�5�R/N 
"6�9 
#/6%6� 

^._^f 

^._d^ 

^.__b 

^._^a 

^._c^ 

^.^gc 

^._^f 

^.^cg 

^.^ea 

^.^d^ 

^.^ce 

^.^e^ 

^.^cc 

^.^cg 

ล6��5//ล/� 
�6�R�% 

�6��418� 

/5��O1$ 

N2�6 
1<�5$ 

�N6N%;1 

�6��6ล 

N#;1� %4�ค%0%91$<�$6 

O1N��%<�N� #/6�ค%  P��  d 



- g - 
 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

 4N$6 �<� 

N�9$�ค7 
N�9$�#N/� 

�1�ค7Q�O 
�� 
"=�6#$6/ 

"=�6� 
N#;1� 4N$6 

O#NQ� 

^.ecd 

^.eae 

^.ebc 

^.ecd 

^.e_b 

^.edf 

^.eb^ 

^.ef_ 

^.ege 

^._b_ 

^._b` 

^._a` 

^._af 

^._ae 

^._ba 

^._bd 

^._bd 

^._cd 

 5��6 �4�� 
N�64$6/ 

ค<%4�<%9 
�4�5P/�<N� 
�4�5P/�N6 

�5��<� 

�O6$N/#;1� 
N#;1� 5��6 

^.`ca 

^.`f` 

^.a`a 

^.`ea 

^.`d_ 

^.`de 

^.`de 

^.`e` 

^.__e 

^.__e 

^.__d 

^.__f 

^.__g 

^._^g 

^._`c 

^.__b 

 81�<Pล� �6�8�%4�6% 

�ค%R�$ 

N�8�#4�%6� 
�6��%4�<N# 

�6�%4�O6 
 %/# 8%6# 

N#;1� 81�<Pล� 

/5��1� 
/5�P�2�R 

^.b_f 

^.`g_ 

^._`c 

^._b^ 

^.`df 

^.b_c 

^.`bg 

^.``c 

^.adf 

^.^gd 

^.^e^ 

^.^c_ 

^.^ce 

^.^f^ 

^._^b 

^.^eb 

^.^df 

^.^g_ 



- _^ - 
 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

N �%�<%9 O�N��%4�6� 

�41O6 

�N6$6� 
�O6�ล6� 

�O6�O/ล# 

N#;1�N �%�<%9 
/�1�/�O6�ลO1� 

^.`g^ 

^.``a 

^.`^e 

^._g_ 

^.`^` 

^._eg 

^.`dg 

^.___ 

^.^fa 

^.^fc 

^.^fc 

^.^fg 

^.^eg 

^.__^ 

N�6$O1$ O1N��%<�N� #/6�ค%  P��  _ 

O %N N�N��5$ 

N#;1�O %N 
%O1��/6� 
ล1� 
/5��8Q� 

21� 
2=�N#N� 

/�1�#N/�R�N 

^.fca 

^.g_g 

^.egc 

^.ff^ 

_.^fd 

^.egb 

^.fcb 

^.fba 

^._ge 

^.`_b 

^._bd 

^._fc 

^.`ec 

^._b` 

^._ge 

^._g_ 

"=N�O� �4�=O   
�ล6� 
N#;1�"=N�O� 

^.a^d 

^.a_a 

^.`gg 

^._a^ 

^._`g 

^._`g 

O#N2N1�21� �<�$/# 

�6�#4�O6 

�6$ 

N#;1�O#N2N1�21� 

O#Nล6�O1$ 

O#N24N%9$� 
2�N#$ 

^.fff 

_.^cg 

_.^_g 

^.gd` 

^.fae 

^.fa` 

^.fab 

^.`^f 

^.`e^ 

^.`dg 

^.``e 

^._gg 

^._gc 

^.`^_ 

%4�1� �%4�<%9 
�4N�1%R 
N#;1�%4�1� 
ล41<N� 

2<�27%6� 

^._fb 

^.ac` 

^.a_^ 

^.`bg 

^.acc 

^.^fg 

^._^c 

^.^gf 

^.^g` 

^.__` 



- __ - 
 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

%6��<%9 �O6�ค6 
�1#�:� 
�O6�P�N� 
P �6%6# 

2/��:Q� 

^.a^f 

^.bgf 

^.ad_ 

^.abf 

^.b`_ 

^._`_ 

^._eg 

^._`f 

^._`a 

^._c^ 

�6��N1 

/5�N ล� 
N#;1�%6��<%9 

O1N��%<�N� #/6�ค%  P��  _ 

�7N�8�24�/� 

�6�O  
O1N��%<�N� #/6�ค%  P��  ` 

ลO6�6� N�64ค6 
�6/ 

O�O/N# 

N�8� 

N#;1��6� 

N#;1�ลO6�6� 
O#N�4 

O#N %8� 

O#NN#64 

/5�N/�;1 

2��%6� 

N2%8#�6# 

/O6��5�% 

^.f_a 

^.efb 

^.f__ 

^.dc_ 

^.f_b 

^.fac 

^.ga^ 

^.dad 

^.faf 

^.fgf 

^.gac 

^.eec 

^.f_b 

^._fb 

^._b` 

^._d^ 

^._dd 

^._e^ 

^._ee 

^.`_^ 

^._d` 

^._cc 

^._gc 

^.`db 

^._gc 

^._ef 

ล7 =� �<N�/5/�O6�   
�O6��8 
�O6�P2N� 
�N6�6�   
N#;1�ล7 =� 

O#N�6 
ล9Q 
N/9$�/�1�ลN1� 

^.f^g 

^.fe` 

^.fed 

^.g_c 

^.g^f 

^.fc_ 

^.edc 

^.fgb 

^.`_a 

^.`^g 

^.`ae 

^.`b^ 

^.`a` 

^.`__ 

^.`^g 

^.`bc 



- _` - 
 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

Nล$ N�9$�ค6� 

�N6��O6$ 

�N6ล9P 
�6�O/� 
�6O/O/ 

�6��# 

�6�6/ 

"=�%4�:� 
"=N%;1 

"=/ล/� 
N#;1�Nล$ 

/5�24 <� 
/�1�/8� 

N1%6/5� 

^.`dc 

^.`fe 

^.`fa 

^._e` 

^.ag^ 

^.`^` 

^._c` 

^._bf 

^.`eg 

^.`ag 

^.`_c 

^.``` 

^._ga 

^._ee 

^.^dd 

^.^df 

^.^dg 

^.^be 

^.^fe 

^.^ca 

^.^ba 

^.^b` 

^.^dd 

^.^cc 

^.^cb 

^.^ca 

^.^bg 

^.^be 

2��ล6 �%4O228��R 
คล1�/1$P�N� 
ค/�N�9$� 
�4�4 

N� 6 
�6�/9 
�6/#N1# 

�6��ลP7 

N#;1�2��ล6 

%4P�� 

%5�"=#8 
28�/�ค% 
2�8� %4 

24N�6 
24�O6$O1$ 

/6�Q/�N 

^.^dg 

^.^ee 

^.^ea 

^.^dg 

^.^dd 

^.^e` 

^.^e` 

^.^eb 

^.^dg 

^.^df 

^.^ee 

^.^dg 

^.^dg 

^.^eg 

^.^dg 

^.^eb 

^.^eb 

^.^f` 

^.^ef 

^.^ea 

^.^df 

^.^ec 

^.^ed 

^.^eg 

^.^ea 

^.^e` 

^.^fa 

^.^ea 

^.^ea 

^.^fb 

^.^e_ 

^.^eg 



- _a - 
 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

2�=ล ค/��6/ล�   
ค/�P�� 

�N6O  

�<N�//O6 
#4�5�   
N#;1�2�=ล 

ล4�= 

^.^fa 

^.^fb 

^.^ff 

^.^ff 

^.^fb 

^.^fe 

^.^g` 

^.^fg 

^.^g^ 

^.^gb 

^.^gb 

^.^g_ 

^.^ga 

^.^gd 

2#<�%�%6�6% (�5Q��5�//5�) O1N��%<�N� #/6�ค%  P��  c 

2#<�%26ค% (�5Q��5�//5�) O1N��%<�N� #/6�ค%  P��  a 

2#<�%2�ค%6# (�5Q��5�//5�) O1N��%<�N� #/6�ค%  P��  a 

2<P��5$ ��R�%ล60 

ค9%9#60 

�<N�N2ล9P$# 

�O6��N6�ล6�/1$ 

N#;1�2<P��5$ 

0%9�ค% 

0%925��6ล5$ 

0%927P%� 
2/%%คPล� 

^.ba_ 

^.bac 

^.bg^ 

^.bc_ 

^.bbg 

^.d`_ 

^.c`d 

^.bdb 

^.c^a 

^._^g 

^.___ 

^._`d 

^._`^ 

^.__e 

^._cb 

^._a_ 

^.__f 

^._`d 

2< %%��<%9 �1�N��9$R 
�N6��O6� 
N�8#�6��6��/� 

�6��ล6#O6 

N#;1�2< %%��<%9 
0%9�%4�5��R 
21� 9P�O1� 
26#�<� 

/�1�/�O6R� 

1=N�1� 

^.abg 

^.bgb 

^._ff 

^.`^b 

^.`cf 

^._fd 

^.`bd 

^.`^^ 

^.a__ 

^.abd 

^.__b 

^._bd 

^.^f^ 

^.^fa 

^.^gd 

^.^eg 

^.^ga 

^.^f` 

^._^d 

^.__c 



- _b - 
 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

2<%61�%R�6�9 �6����81�R 
N�64 4�5� 

N�642#<$ 

ค9%9%5��8ค# 

Nค9$��6 
�5$�<%9 
R�$6 
�1�25� 

�N6�6� 
�N6��4 

�O6��6�<� 

�O6��6N�8# 

�O6��626% 
 �# 

 %4O2� 
 <� 8� 

N#;1�2<%61�%R�6�9 
/8"6/�9 
N/9$�2%4 

^._af 

^.^dd 

^.^ed 

^.`ed 

^.`ad 

^.``f 

^._da 

^._^g 

^._gg 

^._ec 

^.a_^ 

^.`^e 

^._gc 

^.`g_ 

^.`db 

^.`_f 

^._ff 

^.`gd 

^.`^_ 

^.^ed 

^.^d_ 

^.^d` 

^.^g_ 

^.^fd 

^.^gb 

^.^f^ 

^.^dg 

^.^fa 

^.^f_ 

^.^gc 

^.^fa 

^.^fa 

^.^gf 

^.^gc 

^.^fa 

^.^f^ 

^.^ga 

^.^fb 

/�1�ค6$ �N6�N1 

N�O6R%N 
P �8N�6� 

P � 825$ 

N#;1�/�1�ค6$ 

%5��/6�? 
0%9N�9$�Q/#N 
2%4Qค% 

25�ค# 

^.`_` 

^._g_ 

^.`^f 

^.`_f 

^._gd 

^.`__ 

^._ge 

^._g` 

^.`^^ 

^.^c_ 

^.^c^ 

^.^c` 

^.^c` 

^.^bf 

^.^ca 

^.^c^ 

^.^be 

^.^ca 



- _c - 
 

 

�`.  '1>N.#�อ��?Q% B%  �  #CP!?Q�อ@ค@1 
2"6 �1��5 Q��8�  �  �%8N/��9P�5 Q��1�16ค6%  #9�ล�N1%4�5�ค/6#%<�O%��1��6%

25P�24N�;1��6�O�N��8�R//  �5��5Q��6%�7คN6ค/6#N%N��1�2�1�N�8�2N���%5#Q��6%6��9P   �-_  #6Q�OQ�
�6%11�O��  �:��7N�็��O1��%5�O�OคN6Q/ON/#642#�5�2"6 �8�  �  �%8N/��9P�5Q��1�16ค6%�5Q�  N 

�%4N"��1��5Q��8�26#6%�O�N�11�R�ON�็�  d  �%4N"�  ค;1  A  (/8�O�O�)  B  (/8�)  C  

(�8�O�O�)  D  (�8����8)  E  (�8�1N1�)  /%;1  F  (�8��9P#9ล5�1�4 8N01)  P�$N���R�6%�5�O�N��%4N"��1�
�5Q��8�O2��R/OQ�  "6ค��/�  ค  �O6$�%4�60�9Q 

Q��%�9�9PR#N#9�O1#=ล�8�  Oล4R#N26#6%��7�6%27%/��8�R�OQ/O2##<�8/N6�%4N"��1��5Q��8�
N�็�O���%4N"�  D 

�5�//5� 17N"1 
คN6ค/6#N%N��1�2�1�N�8�2N���%5# þ� þ1 

1<�%�8��R �%1� 

�1�O2��5� 

�N6�ล6 
�Q7�6� 

�O6�Pค� 

 8�5$ 

!6��N6 
N#;1�1<�%�8��R 
ล5�Oล 

^.dfb 

^.ce^ 

^.de_ 

^.c`d 

^.bfb 

^.d_e 

^.c^c 

^.ceg 

^.ccf 

^._de 

^._ab 

^._cg 

^.__f 

^._^f 

^._cb 

^.__b 

^._ag 

^._ac 

1<�5$�6�9 �5 �5� 

�O6�R%N 
N#;1�1<�5$�6�9 
ล6�25� 

2/N6�16%#�R 
/�1��6/$N6� 
/�1��6� 
/O/$ค� 

^.`bb 

^.`gg 

^._dc 

^.a`_ 

^.`^` 

^._fg 

^.`f_ 

^.aeg 

^.^g_ 

^._^e 

^.^eb 

^._^g 

^.^f_ 

^.^f^ 

^._^^ 

^._`a 
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�a.  �@1'1?&O�OคN@ค/@/N1N�!อ&2%อ�N�B�2N'�!1?/ 

คN6ค/6#N%N��1�2�1�N�8�2N���%5#�1�O�N��8�R//%<�O%�2=�2<��9P 8�6%�6  �  �%8N/�
�9P�5Q��1�16ค6%  26#6%��%5�O�OคN6Q/ON/#642#�5��%4N"��1��5Q��8�  �  �9P�5Q�16ค6%  R�O�O/$2#�6%
�5��N1R��9Q þ�ÿ = ��þ�          (�-_) þ�1 = �Āþ1     (�-`) 
P�$�9P þ�ÿ ค;1  คN6ค/6#N%N��1�2�1�N�8�2N���%5#�9 Pค6��6%25 P�   ^.`  /8�6�9  �9 P�=��%5�O�O

N�;P1��6��ล�1��5Q��8�  �  �9P�5Q�16ค6% 
 þ�1 ค;1  คN6ค/6#N%N��1�2�1�N�8�2N���%5#�9Pค6��6%25P�  _.^  /8�6�9  �9 P�=��%5�O�O

N�;P1��6��ล�1��5Q��8�  �  �9P�5Q�16ค6% 
 �� ค;1  25#�%428��8N27/%5��5Q��8�  �  �9P�5Q�16ค6%  27/%5�ค6��6%25P�  ^.`  /8�6�9 
 �Ā ค;1  25#�%428��8N27/%5��5Q��8�  �  �9P�5Q�16ค6%  27/%5�ค6��6%25P�  _  /8�6�9  คN6

25#�%428��8N  ��  Oล4  �Ā  O2��R/OQ��6%6��9P  �-`  Oล4  �-a  �6#ล7�5� 

!@1@�#CP  �-`  คN625#�%428��8N27/%5��5Q��8��9P  �  �9P�5Q�16ค6%  ��  

�%4N"��1��5Q�
�8� 

ค/6#N%N��1�2�1�N�8�2N���%5#�1�O�N��8�R//%<�O%�2=�2<��9P 8�6%�6�9Pค6�  ^.`  
/8�6�9 

SS  <  ^.`c   SS  =  ^.c^   SS  =  ^.ec   SS  =  _.^^   SS  >  _.`c   
A   ^.f   ^.f   ^.f   ^.f   ^.f   
B   _.^   _.^   _.^   _.^   _.^   
C   _.`   _.`   _._   _.^   _.^   
D   _.d   _.b   _.`   _._   _.^   
E   `.c   _.e   _.`   ^.g   ^.g   
F   �7N�็��O1��7�6%/8Nค%64/R�6%�1�2�1��1��8�N�็��%�9  N  R� 

 

!@1@�#CP  �-a  คN625#�%428��8N27/%5��5Q��8�  �  �9P�5Q�16ค6%  �� 

'1>N.#�อ� 
�?Q% B% 

ค/@/N1N�!อ&2%อ�N�B�2N'�!1?/�อ�O(N% B%Rห/1@%O1�2A�2@ #CP*B�@1�@#CPค@&  _.^  /B%@#C 
S1  <  ^._^   S1  =  ^.`^   S1  =  ^.a^   S1  =  ^.b^   S1  >  ^.c^   

A   ^.f   ^.f   ^.f   ^.f   ^.f   
B   _.^   _.^   _.^   _.^   _.^   
C   _.e   _.d   _.c   _.b   _.a   
D   `.b   `.^   _.f   _.d   _.c   
E   a.c   a.`   `.f   `.b   `.b   
F   �7N�็��O1��7�6%/8Nค%64/R�6%�1�2�1��1��8�N�็��%�9  N  R� 
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�b.  �@1'1?&คN@ค/@/N1N�!อ&2%อ�N�B�2N'�!1?/2Aห1?&�@1ออ�O&& 

คN6ค/6#N%N��1�2�1�N�8�2N���%5#27/%5��6%11�O���9Pค6��6%25P�  ^.`  /8�6�9  (þ�ÿ)  
Oล4�9Pค6��6%25P�  _  /8�6�9  (þ�1)  ค7�/��6�2#�6% þ�ÿ = 23 þ�ÿ     (ก-a) þ�1 = 23 þ�1     (ก-b) 
 

�c.  คN@ค/@/N1N�!อ&2%อ�N�B�2N'�!1?/2Aห1?&�@1ออ�O&& 

คN6ค/6#N%N��1�2�1�N�8�2N���%5#27/%5��6%11�O��  þ�  �:P�N�็�คN6�� ;Q��8�  �7O��
N�็�คN627/%5�/8�9�6%11�O���O/$/8�9O%�2�8�N�9$�N�N6Oล4�O/$/8�9N�8� ล062�%R   �:P��:Q��5��7O/�N�  �  �9P�5Q�
�1�16ค6%  �5��9Q 

�c._  *?Q%#CP%อ�OอN��1@�N#*/ห@%ค1 
(_)  27/%5��6%ค7�/�O%�O�N��8�R//�O/$/8�9O%�2�8�N�9$�N�N6คN6ค/6#N%N��1�2�1�N�8�

2N���%5#27/%5��6%11�O��  Q/OQ�O�6#%=��9P  �-_  �%�9�9P ;Q��9P�9P�7�6%11�O��#9คN6  þ�1 f þ�ÿ  Oล4Q/O
Q�O�6#%=��9P  �-`  �%�9�9P ;Q��9P�9P�7�6%11�O��#9คN6  þ�1 > þ�ÿ  P�$�9P  þ�ÿ  Oล4  þ�1  ค;1  คN6ค/6#N%N�
�1�2�1�N�8�  2N���%5#27/%5��6%11�O���6#/5/�O1  �b   

(`)  27/%5��6%ค7�/�O%�O�N��8�R//�O/$/8�9N�8� ล062�%R   คN6ค/6#N%N��1�2�1�N�8�
2N���%5#  Q/OQ�O�6#  %=��9P  �-a  �%�9�9P ;Q��9P�9P�7�6%11�O��#9คN6  þ�1 f þ�ÿ  Oล4Q/OQ�O�6#%=��9P  �-b  
�%�9�9P ; Q��9P�9 P�7�6%11�O��#9คN6  þ�1 > þ�ÿ  P�$�9P  þ�ÿ  Oล4  þ�1  ค;1  คN6ค/6#N%N��1�2�1�N�8�
2N���%5#27/%5��6%11�O���6#/5/�O1  �b 

คN6ค/6#N%N��1�2�1�N�8�2N���%5#�9PO2��Q�%=��9P  �-_  �:�%=��9P  �-b  N�็�คN6�9P21�คลO1��5�
คN615�%62N/�ค/6#/�N/�N�N6�5�%O1$ล4  c  O�N/6�15�%62N/�ค/6#/�N/�#9คN6N�N6�5�%O1$ล4  `.c  Q/O�%5�คN6  þ�  P�$/6%�O/$  ^.fc  27/%5��%�9�9Pค6��6%25P�  ÿ g ÿ0  /%;1ค7�/�คN6  þ�  �6#2#�6%  �-c  27/%5�
�%�9�9Pค6��6%25P�  ÿ < ÿ0 þ� = þ�ÿ (3.88ĀĀ� + 0.4)    (ก-c) 
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1A'#CP  �-_  ค/@/N1N�!อ&2%อ�N�B�2N'�!1?/2Aห1?&�@1คA%/�O1�O(N% B%Rห/ O/0/B$CO1�2"B!N#C0&N#N@
2Aห1?&*?Q%#CP%อ�OอN��1@�N#*/ห@%ค1#CP/CคN@  þ�Ā f þ�þ 

 

 

1A'#CP  �-`  ค/@/N1N�!อ&2%อ�N�B�2N'�!1?/2Aห1?&�@1คA%/�O1�O(N% B%Rห/ O/0/B$CO1�2"B!
N#C0&N#N@2Aห1?&*?Q%#CP%อ�OอN��1@�N#*/ห@%ค1#CP/CคN@  þ�Ā > þ�þ 
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1A'#CP  �-a  ค/@/N1N�!อ&2%อ�N�B�2N'�!1?/2Aห1?&�@1คA%/�O1�O(N% B%Rห/ O/0/B$CN�B�*ล0@2!1์
2Aห1?&*?Q%#CP%อ�OอN��1@�N#*/ห@%ค1#CP/CคN@  þ�Ā f þ�þ 

 

 

1A'#CP  �-b  ค/@/N1N�!อ&2%อ�N�B�2N'�!1?/2Aห1?&�@1คA%/�O1�O(N% B%Rห/ O/0/B$CN�B�
*ล0@2!1์2Aห1?&*?Q%#CP%อ�OอN��1@�N#*/ห@%ค1#CP/CคN@  þ�Ā > þ�þ 

�c.`  *?Q%#CPQ%OอN��1@�N#*/ห@%ค1 

 ;Q��9PQ�O1N��%<�N� #/6�ค%  ค%1�คล<#�%<�N� #/6�ค%Oล4�5�//5��%8#��ล/ล6$
�5�//5�   ;Q��9P�9QR�O�=�O�N�$N1$N�็�  e  P��  �5�%=��9P  �-c  คN6ค/6#N%N��1�2�1�N�8�2N���%5#27/%5�
�6%11�O��Q� ;Q��9P  e  P���9Q�:Q��5�/8�9�6%11�O��  �5��9Q  (_)  27/%5��6%ค7�/�O%�O�N��8�R//
�O/$/8�9O%�2�8�N�9$�N�N6  Q/OQ�O�6#ค/6#N%N��1�2�1�N�8�2N���%5#  27/%5��6%11�O���9P�7/��Q�
%=��9P  �-d  /%;1Q�O�6#คN6�9PO2��Q��6%6��9P  �-b  Oล4�6%6��9P  �-c  (`)  27/%5��6%ค7�/�O%�
O�N��8�R//�O/$/8�9N�8� ล062�%R  Q/OQ�O�6#ค/6#N%N��1�2�1�N�8�2N���%5#27/%5��6%11�O���9P
�7/��Q�%=��9P  �-e  /%;1Q�O�6#คN6�9PO2��Q��6%6��9P  �-d  Oล4�6%6��9P  �-e 



- `^ - 
 

 

O(%#CPO2 ��@1O&N�P�%*?Q%#CPOอN��1@�N#*/ห@%ค1N*?Pอ�@1ออ�O&&อ@ค@1!O@%#@%O(N% B%Rห/ 

P�%  _ 

�5�//5�N �%�<%9 
- 1.N�6$O1$ 

�5�//5�%6��<%9 
-  1.�6��N1   
-  1./5�N ล�   
-  1.N#;1�%6��<%9 
P�%  ` 

�5�//5�%6��<%9 
-  1.�7N�8�24�/� 

-  1.�6�O  

�5�//5��ค%��# 

-  1.26# %6� 

-  1. <��#��ล 

-  1.�ค%�5$0%9 
-  1.�1��=# 

-  1.�6�Nล� 

-  1.N#;1��ค%��# 

P�%  a 

�5�//5�2#<�%26ค%  (�5Q��5�//5�) 
�5�//5�2#<�%2�ค%6#  (�5Q��5�//5�) 
P�%  b 

�5�//5�����<%9  (�5Q��5�//5�) 
P�%  c 

�5�//5��%<�N� #/6�ค%  (�5Q��5�//5�) 
�5�//5�2#<�%�%6�6%  (�5Q��5�//5�) 
P�%  d 

�5�//5� %4�ค%0%91$<�$6 
-  1.ล6��5//ล/� 
-  1.�6�R�% 
-  1.�6��418� 

-  1./5��O1$ 

-  1.N2�6 
-  1.1<�5$ 

-  1.�N6N%;1 

-  1.�6��6ล 

-  1.N#;1� %4�ค%0%91$<�$6 

P�%  e 

�5�//5���<#�6�9 
-  1.คล1�/ล/� 
-  1.�5��<%9 
-  1.N#;1���<#�6�9 
-  1.ล6�/ล<#O�O/ 

-  1.ล7ล=��6 
-  1.26#Pค� 

-  1./�1�N2;1 

1A'#CP  �-c  �@1O&N�P�%*?Q%#CPQ%OอN��1@�N#*/ห@%ค1  N*?Pอ�@1ออ�O&&อ@ค@1!O@%#@%O(N% B%Rห/ 
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1A'#CP  �-d  ค/@/N1N�!อ&2%อ�N�B�2N'�!1?/2Aห1?&�@1คA%/�O1�O(N% B%Rห/ 

 O/0/B$CO1�2"B!N#C0&N#N@  2Aห1?&P�%  _-e  �อ�*?Q%#CPQ%OอN��1@�N#*/ห@%ค1 



- `` - 
 

  

  

  

 

1A'#CP  �-e  ค/@/N1N�!อ&2%อ�N�B�2N'�!1?/2Aห1?&�@1คA%/�O1�O(N% B%Rห/ 

 O/0/B$CN�B�*ล0@2!1์2Aห1?&P�%  _-e  �อ�*?Q%#CPQ%OอN��1@�N#*/ห@%ค1 
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!@1@�#CP  �-b  คN6ค/6#N%N��1�2�1�N�8�2N���%5#27/%5��6%ค7�/�O%�O�N��8�R//�O/$/8�9O%�2�8�N�9$�N�N6
27/%5� ;Q��9PQ�P���N6�  N  (15�%62N/�ค/6#/�N/�  `.c%)  �1� ;Q��9PQ�O1N��%<�N� #/6�ค% þ� 
P�� 

þ� þ�ÿ þ� þ�1 þ� þ� þ� þ� þ� 
(^.^_ /8�6�9) (^.` /8�6�9) (^.c /8�6�9) (_.^ /8�6�9) (`.^ /8�6�9) (a.^ /8�6�9) (b.^ /8�6�9) (c.^ /8�6�9) (d.^ /8�6�9) 

_ ^.bc_ ^.bc_ ^.bc_ ^.`aa ^.__^ ^.^ca ^.^b` ^.^a_ ^.^`g 

` ^.bag ^.bag ^.bag ^.`bg ^._gd ^._^f ^.^cf ^.^af ^.^a^ 

a ^.a`^ ^.a`^ ^.a`^ ^.aca ^.`_e ^._^g ^.^db ^.^bb ^.^ab 

b ^.aa^ ^.aa^ ^.aa^ ^.`db ^.`_f ^._^^ ^.^ag ^.^`g ^.^`e 

c ^.``^ ^.``^ ^.``^ ^.`c^ ^.``a ^._`d ^.^de ^.^be ^.^af 

d ^.ab^ ^.ab^ ^.ab^ ^._gf ^.`^e ^.^ga ^.^ca ^.^b^ ^.^ac 

e ^.`g_ ^.`g_ ^.`g_ ^.`a_ ^._ee ^._^a ^.^db ^.^bd ^.^b^ 

 

!@1@�#CP  �-c  คN6ค/6#N%N��1�2�1�N�8�2N���%5#27/%5��6%ค7�/�O%�O�N��8�R//�O/$/8�9O%�2�8�N�9$�N�N6
27/%5� ;Q��9PQ�P���N6�  N  (15�%62N/�ค/6#/�N/�  c.^%)  �1� ;Q��9PQ�O1N��%<�N� #/6�ค% þ� 
P�� 

þ� þ�ÿ þ� þ�1 þ� þ� þ� þ� þ� 
(^.^_ /8�6�9) (^.`  /8�6�9) (^.c  /8�6�9) (_.^  /8�6�9) (`.^  /8�6�9) (a.^  /8�6�9) (b.^  /8�6�9) (c.^  /8�6�9) (d.^  /8�6�9) 

_ ^.ad^ ^.ad^ ^.ad^ ^._f_ ^.^fc ^.^b_ ^.^ab ^.^`b ^.^`` 

` ^.ac` ^.ac` ^.ac` ^._ga ^._c_ ^.^fb ^.^be ^.^a^ ^.^`b 

a ^.`d` ^.`d` ^.`d` ^.`dc ^._dd ^.^fc ^.^c` ^.^ac ^.^`d 

b ^.`fe ^.`fe ^.`fe ^.`^e ^._da ^.^ef ^.^a` ^.^`a ^.^`^ 

c ^._g_ ^._g_ ^._g_ ^._gg ^._df ^.^gb ^.^ca ^.^ae ^.^`f 

d ^.`e` ^.`e` ^.`e` ^._cb ^._c^ ^.^ee ^.^b` ^.^a_ ^.^`d 

e ^.`bd ^.`bd ^.`bd ^._f_ ^._a` ^.^fb ^.^c_ ^.^ad ^.^a^ 
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!@1@�#CP  �-d  คN6ค/6#N%N��1�2�1�N�8�2N���%5#27/%5��6%ค7�/�O%�O�N��8�R//�O/$/8�9 ล062�%R27/%5�
 ;Q��9PQ�  P���N6�  N  (15�%62N/�ค/6#/�N/�  `.c%)  �1� ;Q��9PQ�O1N��%<�N� #/6�ค% þ� 
P�� 

þ� þ�ÿ þ� þ�1 þ� þ� þ� þ� þ� 
(^.^_ /8�6�9) (^.`  /8�6�9) (^.c  /8�6�9) (_.^  /8�6�9) (`.^  /8�6�9) (a.^  /8�6�9) (b.^  /8�6�9) (c.^  /8�6�9) (d.^ /8�6�9) 

_ ^.`^f ^.dcb ^.bc_ ^.`aa ^.__^ ^.^ca ^.^b` ^.^a_ ^.^`g 

` ^._ad ^.a_f ^.bag ^.`bg ^._gd ^._^f ^.^cf ^.^af ^.^a^ 

a ^.___ ^.`dd ^.a`^ ^.aca ^.`_e ^._^g ^.^db ^.^bb ^.^ab 

b ^._^` ^.`d^ ^.aa^ ^.`db ^.`_f ^._^^ ^.^ag ^.^`g ^.^`e 

c ^.^ec ^._bf ^.``^ ^.`c^ ^.``a ^._`d ^.^de ^.^be ^.^af 

d ^.^gg ^.``d ^.ab^ ^._gf ^.`^e ^.^ga ^.^ca ^.^b^ ^.^ac 

e ^.^ga ^.`^^ ^.`g_ ^.`a_ ^._ee ^._^a ^.^db ^.^bd ^.^b^ 

 

!@1@�#CP  �-e  คN6ค/6#N%N��1�2�1�N�8�2N���%5#27/%5��6%ค7�/�O%�O�N��8�R//�O/$/8�9 ล062�%R27/%5�
 ;Q��9PQ�P���N6�  N  (15�%62N/�ค/6#/�N/�  c.^%)  �1� ;Q��9PQ�O1N��%<�N� #/6�ค% þ� 
P�� 

þ� þ�ÿ þ� þ�1 þ� þ� þ� þ� þ� 
(^.^_ /8�6�9) (^.`  /8�6�9) (^.c  /8�6�9) (_.^  /8�6�9) (`.^  /8�6�9) (a.^  /8�6�9) (b.^  /8�6�9) (c.^  /8�6�9) (d.^  /8�6�9) 

_ ^.`^f ^.bgc ^.ad^ ^._f_ ^.^fc ^.^b_ ^.^ab ^.^`b ^.^`` 

` ^._ad ^.`ce ^.ac` ^._ga ^._c_ ^.^fb ^.^be ^.^a^ ^.^`b 

a ^.___ ^.`_` ^.`d` ^.`dc ^._dd ^.^fc ^.^c` ^.^ac ^.^`d 

b ^._^` ^.`__ ^.`fe ^.`^e ^._da ^.^ef ^.^a` ^.^`a ^.^`^ 

c ^.^ec ^._`f ^._g_ ^._gg ^._df ^.^gb ^.^ca ^.^ae ^.^`f 

d ^.^gg ^._fg ^.`e` ^._cb ^._c^ ^.^ee ^.^b` ^.^a_ ^.^`d 

e ^.^ga ^._de ^.`bd ^._f_ ^._a` ^.^fb ^.^c_ ^.^ad ^.^a^ 
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.@ค(%/�  � 

�@1�AO%�ล?�1�>ค/@/R/N2/PAN2/อ�อ�1A'#1�Pค1�21O@� 

------------------------- 

�_.  �@1�AO%�ล?�1�>ค/@/R/N2/PAN2/อ�อ�1A'#1�Pค1�21O@� 
%=��%��1�16ค6%26#6%��7O��N�็�16ค6%�9P#9%=��%�Pค%�2%O6��9P2#P7N2#1  (Regular)  Oล4

16ค6%�9P#9%=��%�Pค%�2%O6�R#N2#P7N2#1  (Irregular)  P�$16ค6%Q��ล<N#/ล5�  $5�26#6%��7O��O$�$N1$
11�N�็�  16ค6%�9P#9%=��%�Pค%�2%O6�R#N2#P7N2#1Q�O�/%4�6�  (Horizontal  Irregularity)  Oล4R#N2#P7N2#1
Q�O�/�8P�  (Vertical  Irregularity)  �6#N���R�5��N1R��9Q   

�_._  ค/@/R/N2/PAN2/อ�อ�1A'#1�Pค1�21O@�Q%O%/1>%@& 

16ค6%�9P#9ล5�1�4%=�O��Q�%=�O��/�:P�  /%;1/ล6$%=�O���6#%6$�6%�5��N1R��9QQ/O�;1/N6
N�็�16ค6%�9P#9  ค/6#R#N2#P7N2#1�1�%=��%�Pค%�2%O6�Q�O�/%4�6� 

(_�)  ค/6#R#N2#P7N2#1N�8��6%�8�  (Torsional  Irregularity)  ค;1  �%�9�9PคN62=�2<��1��6%
Nคล;P1��5/25# 5��R  %4//N6��5Q��9P�1��O6�/�:P��1�16ค6%  �9Pค7�/��6�O%�O�N��8�R//�9P%/#�ล�1�O%��8�P�$
�5�N18�  (Accidental  Torsion)  N�O6R�OลO/  #9คN6#6��/N6  _.`  N�N6�1�คN6N�ล9P$�1��6%Nคล;P1��5/25# 5��R
%4//N6�  �5Q��9P�1��5Q�  `  �O6��1�16ค6%  �5�O2��Q�%=��9P  �-_  (�)  Q��6%ค7�/��ล�1�O%��8�P�$�5�N18�  

26#6%�Q�OคN6�5/�%4�1��$6$O%��8�P�$�5�N18�  (��)  N�N6�5�  _.^  1�:P�N���R 8�6%�6�9QQ�OR�ON� 64�5�
16ค6%�9P#9R�14O!%#O�O�/%;1�:P�O�O�N�N6�5Q� 

(_�)  ค/6#R#N2#P7N2#1N�8��6%�8�1$N6�#6�  (Extreme  Torsional  Irregularity)  ค;1  
�%�9�9PคN62=�2<��1��6%Nคล;P1��5/25# 5��R%4//N6��5Q��9P�1��O6�/�:P��1�16ค6%�9P ค7�/��6�O%�O�N��8�R//�9P
%/#�ล�1�O%��8�P�$�5�N18�  (Accidental  Torsion)  N�O6R�OลO/  #9คN6#6��/N6  _.b  N�N6�1�คN6N�ล9P$�1�
�6%Nคล;P1��5/25# 5��R%4//N6��5Q��9P�1��5Q�  `  �O6��1�16ค6%  Q��6%ค7�/��ล�1�O%��8�P�$�5�N18�  
26#6%�Q�OคN6�5/�%4�1��$6$O%��8�P�$�5�N18�  (��)  N�N6�5�  _.^  1�:P�N���R 8�6%�6�9QQ�OR�ON� 64�5�
16ค6%�9P#9R�14O!%#O�O�/%;1�:P�O�O�N�N6�5Q� 

(`)  ค/6#R#N2#P7N2#1�6��6%#9#<#/5�N�O6�O6�Q�  (Reentrant  Corner  Irregularity)  ค;1  
�%�9�9P�5�16ค6%#9ล5�1�4/5�#<#N�O6�O6�Q�  �7Q/ON�8�2N/�$;P�  P�$�9P2N/�$;P��5Q�#9%4$4�6$Q�O�Nล4�80�6�
#6��/N6%O1$ล4  _c  �1�#8�8�1��5�Q��80�6��5Q�  �5��5/1$N6�O2��Q�%=��9P  �-_  (�) 

(a)  ค/6#R#N2#P7N2#1�6�ค/6#R#N�N1N�;P1��1�R�14O!%#  (Diaphragm  Discontinuity  

Irregularity)  ค;1  �%�9�9PR�14O!%##9ค/6#R#N�N1N�;P1�  /%;1#9�6%N�ล9P$�คN62�8!N�21$N6��5� ล5�Q��6�
�%8N/�  �:P�%/#�:�  �%�9�9P ;Q��9P#9�N1�N�>�#6��/N6%O1$ล4  c^  �1� ;Q��9P ;Q�  (R�14O!%#)  �5Q�/#��5�O2��Q�
%=��9P  �-_  (ค)  /%;1�%�9�9PคN62�8!N�2�%428��8�ลP�$%/#�1�R�14O!%#�1��5Q�Q��5Q�/�:P�  #9�6%N�ล9P$�O�ล�
คN6#6��/N6%O1$ล4  c^  N#;P1N�9$��5��5Q��5�R� 

(b)  ค/6#R#N2#P7N2#1�6��6%N$;Q1�11��1�%4�6�  (Out–of–Plane  Offset  Irregularity)  

ค;1  �%�9�9PPค%�2%O6�O�/�8P��9P�O6�O%��O6��O6�  N�N�  �7O �%5�O%�N�;1�#9ค/6#R#N�N1N�;P1�  N�N��7O �Q��5Q�
Q��5Q�/�:P�N$;Q1�11��6�%4�6��1��7O �Q��5Q��5�R�  �5��5/1$N6��9PO2��Q�%=��9P  �-_  (�) 
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(c)  ค/6#R#N2#P7N2#1�6�%4���9PR#N��6��5�  (Nonparallel  System  Irregularity)  ค;1  
�%�9�9PPค%�2%O6�O�/�8P��9P�O6�O%��O6��O6�  N�N�  �7O �%5�O%�N�;1�  /6��5/Q�O�/�9PR#N��6��5�  /%;1R#N
2##6�%�5�  N#;P1N�9$��5�O��/ล5�  `  O��  (�:P��5 Q��6��5�)  �1�%4���O6�O%��O6��O6��1�16ค6%  �5�
�5/1$N6��9PO2��  Q�%=��9P  �-_  (�) 
 

 

CR 

CM 

V 

=  �<�0=�$R�ล6��1�  Rigidity 

=  �<�0=�$R�ล6��1�#/ล 

=  O%��6�O�N��8�R// 

�.  ค/6#R#N2#P7N2#1N�8��6%�8� 

 

 
�.  ค/6#R#N2#P7N2#1O��#9#<#/5�N�O6�O6�Q�16ค6% 

1A'#CP  �-_  ค/@/R/N2/PAN2/อ�อ�1A'#1�Pค1�21O@�Q%O%/1>%@& 
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ค.  ค/6#R#N2#P7N2#1�6�ค/6#R#N�N1N�;P1��1�R�14O!%# 

 

�.  ค/6#R#N2#P7N2#1�6��6%N$;Q1�11��1�%4�6� �.  ค/6#R#N2#P7N2#1�6�%4���9PR#N��6��5� 

1A'#CP  �-_  ค/6#R#N2#P7N2#1�1�%=��%�Pค%�2%O6�Q�O�/%4�6�  (�N1) 

 

�_.`  ค/@/R/N2/PAN2/อ�อ�Pค1�21O@�Q%O%/ BP�  (Vertical  Structural  Irregularities) 

16ค6%�9P#9ล5�1�4%=�O��Q�%=�O��/�:P�  /%;1/ล6$%=�O���6#%6$�6%�5��N1R��9Q  Q/O�;1/N6
N�็�16ค6%�9P#9  ค/6#R#N2#P7N2#1�1�%=��%�Pค%�2%O6�Q�O�/�8P� 

(_�)  ค/6#R#N2#P7N2#1�1�2�8!N�2  /%;1#9�5Q��9P1N1�  (Stiffness-Soft  Story  Irregularity)  

ค;1  �%�9�9P#9�5Q�/�:P��5Q�Q��1�16ค6%#9คN62�8!N�2�6��O6��O6�  (Lateral  Stiffness)  �O1$�/N6%O1$ล4  e^  
�1�คN6Q�  �5Q��9PN/�;1�5��:Q�R�  /%;1�O1$�/N6%O1$ล4  f^  �1�คN62�8!N�2N�ล9P$�1�26#�5Q��9PN/�;1�:Q�R��5�
�5/1$N6��9PO2��Q�%=��9P  �-`  (�) 

(_�)  ค/6#R#N2#P7N2#11$N6�#6��1�2�8!N�2  /%;1#9�5 Q��9P1N1�1$N6�#6�  (Stiffness-

Extreme  Soft  Story  Irregularity)  ค;1  �%�9�9 P#9� 5 Q�/�: P�� 5 Q�Q��1�16ค6%#9คN62�8!N�2�6��O6��O6�  
(Lateral  Stiffness)  �O1$�/N6%O1$ล4  d^  �1�คN6Q��5Q��9PN/�;1�5��:Q�R�  /%;1�O1$�/N6%O1$ล4  e^  �1�คN6
2�8!N�2N�ล9P$�1�26#�5Q��9PN/�;1�:Q�R� 

(`)  ค/6#R#N2#P7N2#1�1�#/ล  (Mass  Irregularity)  ค;1�%�9� 9 Pค N6#/ล�%428�� 8�ล  
(Effective  Mass)  �6#  �O1  �b.  �1��5Q�/�:P��5Q�Q�  #9คN6#6��/N6%O1$ล4  _c^  �1�#/ล�%428��8�ล�1��5Q�
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��/%;1�5Q�ลN6��9P1$=N  �5�R�  �5��5/1$N6�O2��Q�%=��9P  �-`  (�)  16ค6%�9P#9/ล5�ค6�9P#9#/ล�O1$�/N6 ;Q��5Q��5�ล�
#6  R#N�;1/N6N�็�  16ค6%�9P#9ค/6#R#N2#P7N2#1�1�#/ล 

(a)  ค/6#R#N2# P7N2#1�6�N%�6ค�8��1�% =��%�Q�O�/� 8 P �   (Vertical  Geometric  

Irregularity)  ค;1�%�9�9P  #8�8Q�O�/%6��1�%4���O6�O%��O6��O6�  �  �5Q�/�:P��5Q�Q�  #9คN6#6��/N6%O1$ล4  
_a^  �1�คN6Q��5Q���/%;1�5Q�ลN6��9P1$=N�5�R�  $�N/O�  Penthouse  �9P2=�  _  �5Q�  R#N�7N�็��O1��7#6 8�6%�6  
�5��5/1$N6�O2��  Q�%=��9P  �-`  (ค) 

(b)  ค/6#R#N�N1N�;P1�"6$Q�%4�6��1�1�คR16ค6%�O6�O%��O6��O6�Q�O�/�8P�  (In  –  Plane  

Discontinuity  in  Vertical  Lateral  Force–Resisting  Element  Irregularity)  ค;1  �%�9�9P1�คR16ค6%Q�
O�/�8P��9P�O6�  O%��O6��O6�  N�N�  �7O �%5�O%�N�;1�  #9ค/6#R#N�N1N�;P1�P�$#9�6%N$;Q1��5/"6$Q�%4�6��8P��1�
1�คR16ค6%�O6�O%��O6��O6�#9คN6#6��/N6ค/6#$6/�1�1�คR16ค6%�5Q�  N  �5��5/1$N6��9PO2��Q�%=��9P  �-`  (�) 

(c�)  ค/6#R#N�N1N�;P1��1��7ล5��O6�O%��O6��O6�/%;1#9�5 Q��9P1N1�O1  (Discontinuity  in  

Lateral  Strength–  Weak  Story  Irregularity)  ค;1�%�9�9P#9�5Q�/�:P��5Q�Q��1�16ค6%#9�7ล5��O6�O%��O6��O6�
�O1$�/N6%O1$ล4  f^  �1��7ล5�Q��5Q��9PN/�;1�5��:Q�R�  �5��5/1$N6��9PO2��Q�%=��9P  �-`  (�)  �7ล5��O6�O%�
�O6��O6��1��5Q�Q��9P�9Q  ค;1  �ล%/#�1��7ล5��O6�O%��O6��O6��1��<�  N  1�คR16ค6%�9PO��%5�O%�N�;1��1�
16ค6%Q��5Q��5Q�Q��80�6��9P 8�6%�6 

(c�)  ค/6#R#N� N1N�; P1�1$N6�#6��1��7ล5��O6�O%��O6��O6�/%;1#9� 5 Q��9 P1 N1�O1#6�  
(Discontinuity  in  Lateral  Strength–Extreme  Weak  Story  Irregularity)  ค;1�%�9�9P#9� 5 Q�/�: P��5 Q�Q�
�1�16ค6%#9�7ล5��O6�O%��O6��O6��O1$�/N6%O1$ล4  dc  �1��7ล5�Q��5Q��9PN/�;1�5��:Q�R� 

�Oอ0�N/O% 

(_)  16ค6%�4R#N�;1/N6#9ค/6#R#N2#P7N2#1�1�%=��%�Pค%�2%O6�Q�O�/�8P�  O��  _�  _�  
/%;1  `  /6�คN6�6%Nคล;P1��5/25# 5��R%4//N6��5Q�  (Story  Drift)  �1��5Q�Q�  N  �9PN�8��6�O%�O�N��8�R//2�8�
N�9$�N�N6  #9คN6R#NN�8�%O1$ล4  _a^  �1��5Q��9P1$=NN/�;1�5��:Q�R�  �5Q��9Q�6%ค7�/�คN6�6%Nคล;P1��5/�5��ลN6/  R#N  
�7N�็��O1� 8�6%�6�ล�1��6%�8��5/�1�16ค6%  (Torsional  Effect)  Oล4R#N�7N�็��O1� 8�6%�6คN6�6%
Nคล;P1��5/�1�21��5Q���2<��1�16ค6% 

(`)  Q��6%11�O��16ค6%  _  �5Q�Oล4  `  �5Q�  R#N�7N�็��O1� 8�6%�6�:�ค/6#R#N2#P7N2#1
�1�%=��%�  Pค%�2%O6�Q�O�/�8P�O��  _�  _�  /%;1  ` 
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(�)  ค/6#R#N2#P7N2#1�1�2�8!N�2 

 

 

(�)  ค/6#R#N2#P7N2#1�1�#/ล 

 

 
(ค)  ค/6#R#N2#P7N2#1�6�N%�6ค�8��1�%=��%�Q�O�/�8P� 

 

  
(�)  ค/6#R#N�N1N�;P1�Q�%4�6� (�)  ค/6#R#N�N1N�;P1��1��7ล5� 

1A'#CP  �-a  ค/@/R/N2/PAN2/อ�อ�Pค1�21O@�Q%O%/ BP� 
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�_.a  �Oอ�A�? Oล>�Oอ�Aห% N*BP/N!B/2Aห1?&อ@ค@1#CP1A'#1�Pค1�21O@�R/N2/PAN2/อ 

(_)  16ค6%�9P#9�%4N"��6%11�O���O6��6�O�N��8�R//O��  �  �O1�R#NN�็�16ค6%�9P#9ค/6#
R#N2#P7N2#1Q�O�/�8P�O��  (c�) 

(`)  16ค6%�9P#9ค/6#R#N2#P7N2#1Q�O�/�8P�O��  (c�)  �4#9ค/6#2=�R�OR#NN�8�  `  �5Q�  /%;1  
g  N#�%  N/O�O�N  16ค6%�5Q�26#6%��O6��6%25P�24N�;1��1�O�N��8�R//2�8�N�9$�N�N6�9Pค=��O/$�5/�%4�1�
�7ล5�2N/�N�8�  (Ω0)  R�O 

(a)  16ค6%�9P#9ค/6#R#N2#P7N2#1Q�O�/%4�6�O��  (b)  /%;1Q�O�/�8P�O��  (b)  �O1�R�O%5�
�6%11�O��  Q/O1�คR16ค6%�N6�  N  �9P%1�%5��7O �/%;1Pค%�2%O6��9PR#N�N1N�;P1�  #9�7ล5�N 9$� 1�9P�4�O6�O%�
�:P�  N�8��6��Q7/�5��%%�<�  �%4�7%N/#�5�O%�O�N��8�R//2�8�N�9$�N�N6�9Pค=��O/$�5/�%4�1��7ล5�2N/�N�8�  
(Ω0) 

(b)  16ค6%�9P#9�%4N"��6%11�O���O6��6�O�N��8�R//O��  �  Oล4#9ค/6#R#N2#P7N2#1Q�
O�/%4�6�  O��  (_�)  (_�)  (`)  (a)  /%;1  (b)  /%;1#9ค/6#R#N2#P7N2#1Q�O�/�8P�  O��  (b)  �O1�R�O%5�
�6%  11�O��Q/O  (�)  �<��N1%4//N6�R�14O!%#�5�Pค%�2%O6�O�/�8P��O6�O%��O6��O6�   (�)  �<��N1%4//N6�
R�14O!%#�5�1�คR16ค6%N�;P1#  (Collector)  Oล4  (ค)  �<��N1%4//N6�1�คR16ค6%N�;P1#�5�Pค%�2%O6�  O�/�8P�
�O6�O%��O6��O6�  26#6%��O6�O%��9PQ�OQ��6%11�O��R�14O!%#ค=��O/$  _.`c  %/#�:�1�คR16ค6%N�;P1#  
Oล4�<��N1%4//N6�1�คR16ค6%N�;P1#  �O�O1�R�O%5��6%11�O��Q/O26#6%��O6�O%��5��ลN6/  N/O�O�N/N6R�O�=�
11�O��Q/O�O6�O%��:P�N�8��6��Q7/�5��%%�<��%4�7%N/#�5�O%�O�N��8�R//2�8�N�9$�N�N6�9Pค=��O/$�5/�%4�1�
�7ล5�2N/�N�8�N%9$�%O1$OลO/ 
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.@ค(%/�  ค 

�@1�AO%�'1>N.#�?Q% B%#CP!?Q�อ@ค@12Aห1?&�@1ออ�O&&1?&O1�O(N% B%Rห/ 

--------------------- 

ค_.  �@1�AO%�'1>N.#�?Q% B%#CP!?Q�อ@ค@1 

�6%�7O���%4N"��1��5Q��8��9P�5Q�16ค6%�4 8�6%�6�6�ค<�2#�5�8�1��5Q��8��5Q�O�N�8/�8�
ล�R����:�  ค/6#ล:�  a^  N#�%  /6�R#N#9�O1#=ล�8��9P�5�N��N 9$� 1�9P�4�7#6Q�O�7O���%4N"�  Oล4R#N
26#6%��7�6%27%/��8�  Q/O2##<�8/N6�%4N"��1��5Q��8�N�็��%4N"�  D  N/O�O�N�%�9�9P#9�=ON�9P$/�6�/%;1
/�N/$�6��1�%5��9PN�9P$/�O1��7/��  /N6�5Q��8�  �  �7O/�N��5Q�N�็��%4N"�  E  /%;1  F  �1��6��9Q  Q�
�%�9�9P#9�5Q��8��9P/�6#6��/N6  a  N#�%  1$=N%4//N6��6�%6��5��5Q�/8��O1�R#N�7/��Q/O�5Q��8�N�็��%4N"�  A  

/%;1  B 

 

ค`.  �@1/BNค1@>ห์�@1!อ&2%อ��อ��?Q% B% 

Q��%�9�9P16ค6%�5Q�1$=N���5Q��8��%4N"�  F  �O1��7�6%/8Nค%64/R�6%�1�2�1��1��5Q��8�
�N1คล;P��6%25P�24N�;1��1�O�N��8�R//  (Site  Response  Analysis)  N ;P1�7�ล�6%/8Nค%64/RR�Q�OQ��6%
11�O��16ค6% 

 

คa.  �@1�Aห% '1>N.#�?Q% B% 

�%4N"��5Q��8��4�=��7O���6#N���R�9PO2��Q��6%6��9P  ค-_  Oล4#9%6$ล4N19$�N 8P#N�8#�5�
O2���O6�ลN6��9Q 

คa._  �?Q% B%'1>N.#  F 

�5 Q��8��9P#9ล 5�1�4�N1R��9Q   Q/O�5�N�็��5 Q��8��%4N"�  F  Oล4�O1��7�6%/8Nค%64/R�6%
�1�2�1��1��5Q��8��N1  คล;P��6%25P�24N�;1��1�O�N��8�R// 

(_)  �5Q��8�#9P1�62/8�5�8"6$Q�OO�N��8�R//  N�N��8��9P26#6%�N�8��6%N/ล/�5/  (Liquefaction)  

/%;1�8�N/�9$/�9P1N1�#6�  N�็��O� 

(`)  �5Q��8�N/�9$/�9P/5��<18��%9$R1$=N#6�  Oล4#9ค/6#/�6�/N6  a  N#�% 
(a)  �5Q��8��9P#9ค/6#N�็� ล62�8�2=�  (#9ค/6#/�6#6��/N6  e.d  N#�%Oล4#9คN6  PI  #6��/N6  ec) 
(b)  �5Q��8�N/�9$/1N1��:��6��ล6��9P/�6#6�  (#9ค/6#/�6#6��/N6  ae  N#�%Oล4#9�7ล5�

%5�O%�N�;1�O��R#N%4�6$�Q7  �ÿ  �O1$�/N6  c^  �8Pล�62�6ล) 
คa.`  �?Q% B%'1>N.#  E 

�6%�7O���%4N"��8�N�็��%4N"�  C,  D,  Oล4  E  26#6%��7R�OP�$ 8�6%�6�6�คN6
�N1R��9Q 

(_)  คN6ค/6#N%O/คล;P�N�;1�N�ล9P$  (�̅�)  Q��N/�ค/6#ล:�  a^  N#�%O%�  (N%9$�/N6/8�9  �̅�) 
(`)  ค N6�6%��21��ั��##6�%�6�N�ล9 P$   (Average  Field  Standard  Penetration  

Resistance,  �̅)  Q��N/�ค/6#ล:�  a^  N#�%O%�  (N%9$�/N6/8�9  �̅) 

  (a)  คN6�6%��21��ั��##6�%�6�N�ล9P$27/%5��5Q��%6$  (PI  <  20)  (Average  Standard  
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Penetration  Resistance  for  Cohesionless  Soil  Layer,  �̅ý/)  Q��N/�ค/6#ล:�  a^  N#�%O%�  Oล4
คN6�7ล5�%5�O%�N�;1�O��R#N%4�6$�Q7N�ล9P$  (�̅ÿ)  27/%5��8�N/�9$/  (PI  >  20)  Q��N/�ค/6#ล:�  a^  N#�%
O%�  /6�N���R�1�  �̅ý/  Oล4  �̅ÿ  O���N6��5�  Q/ONล;1��%4N"��5Q��8��9P1N1��/N6 

คa.b  ค/@/N1O/คล?P%N�?อ%�อ� B%'1>N.#  B 

�6%/6ค/6#N%O/คล;P�N�;1��1�/8�  (�5Q��8��%4N"�  B)  �O1��7�6%�%/�/5�Q�2�6��9P�%8�/%;1
�7�6%  �%4#6�P�$/80/�%�6��%�9N�ค�8ค  �5��%�9/8�$6  /%;1�=ON�9P$/�6��O6�O�N��8�R//  Q��%�9�9P�5Q�/8�
#9ล5�1�4  คN1��O6�1N1�  /%;1#9�6%O��%O6/�< 5�#6�  �O1��7�6%�%/�/5�ค/6#N%O/คล;P�N�;1�Q�2�6��9P�%8�  
/%;1  #8�4�5Q��OQ/O  �5��%4N"��1��5Q��8�N�็�O��  C 

คa.c  ค/@/N1O/คล?P%N�?อ%�อ� B%'1>N.#  A 

�6%�%4N#8�/N6N�็�/8�O�O��O1�Q�O�6%�%/�/5�ค/6#N%O/คล;P�N�;1�Q�2�6��9P�%8�/%;12�6��9P�:P�
#92"6 /8�คลO6$คล:��5�  (/8�O��N�9$/�5�  #9%4�5��6%O��%O6/�< 5�N/#;1��5�) 

 

!@1@�#CP  ค-_  �6%�7O���%4N"��5Q��8� 

�%4N"��5Q��8� �̅� �̅  /%;1  �̅ý/ �̅ÿ 

A #6��/N6  _c^^  N#�%//8�6�9 - - 
B ec^  -  _c^^  N#�%//8�6�9 - - 
C ad^  –  ec^  N#�%//8�6�9 #6��/N6  c^ #6��/N6  _^^  �8Pล

�62ค6ล 

D _f^  –  ad^  N#�%//8�6�9 _c  -  c^ c^  -  _^^  �8Pล�62ค6ล 

E �O1$�/N6  _f^  N#�%//8�6�9 �O1$�/N6  _c �O1$�/N6  c^  �8Pล
�62ค6ล 

#9�5Q��8��9P#9ค/6#/�6#6��/N6  a  N#�%  �9P#9ค<�2#�5�8�5��9Q 
(_)  Plasticity  Index  (PI)  >  `^ 

(`)  Moisture  Content  (w)  >  b^% 

(a)  �̅ÿ  <  `c  �8Pล�62�6ล 

F N���R�6#  คa._ 
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คb.  %B0@/�อ�*@1@/BN!อ1์#CPQ�O�AO%�'1>N.#�อ��?Q% B% 

คb._  ค/@/N1O/คล?P%N�?อ%N�ลCP0 

คN6ค/6#N%O/คล;P�N�;1�N�ล9P$  (�̅�)  �1��5Q��8�26#6%�ค7�/�R�O�6� �̅� = ∑ þ�Ā�=1∑ (��Ā��)Ā�=1      (ค-_) 

 

P 0#CP �ÿ  ค;1  ค/6#/�6�1��5Q�  �  Q�  N  Q��N/�ค/6#ล:�  a^  N#�%O%� 

 ��ÿ  ค;1  ค/6#N%O/คล;P�N�;1�Q��5Q�  �  Q�  N  (N#�%//8�6�9) 
 Ā  ค;1  �7�/��5Q��8�Q��N/�ค/6#ล:�  a^  N#�%O%� 

 

คb.`  คN@�@1# 2อ&)ั��//@!1ฐ@%N�ลCP0Oล>�อ��@1# 2อ&)ั��//@!1ฐ@%N�ลCP0
2Aห1?&�?Q%#1@0 

คN6�1��6%��21��ั��##6�%�6�N�ล9P$  (�̅)  Q��N/�ค/6#ล:�  a^  N#�%O%�  26#6%�
ค7�/�R�O�6� �̅ = ∑ þ�Ā�=1∑ (����)Ā�=1      (ค-`) 

P�$�9P �ÿ  ค;1  คN6�6%��21��ั��##6�%�6�27/%5��5Q��8��%6$  �8�N/�9$/  Oล4/8�  �5Q��8��9P  � 
 �ÿ  ค;1  ค/6#/�627/%5��5Q��8��%6$  �8�N/�9$/  Oล4/8�  �5Q��8��9P  � 
 Ā  ค;1  �7�/��5Q��8�Q��N/�ค/6#ล:�  a^  N#�%O%� 

คN@�อ��@1# .อ ฝั��//@!1ฐ@�N�ล?N0. @ห1? �?O�#1@0  (�̅ý/)  O��Nว�คว@/ล@�  ๓๐  N/!1
O1�  .@/@1"ค @�ว�P O�@� �̅ý/ = ∑ þ�ÿ�=1∑ (����)ÿ�=1      (ค-a) 

P�$�9P �ÿ  ค;1  คN6�6%��21��ั��##6�%�6�27/%5��5Q��8��%6$�9P  � 
 �ÿ  ค;1  ค/6#/�627/%5��5Q��8��%6$�9P  � 
 ÿ  ค;1  �7�/��5Q��8��%6$Q��N/�ค/6#ล:�  a^  N#�%O%� 

 

คb.a  คN@�Aล?�1?&O1�N�?อ%O&&R/N1>&@0%QAN�ลCP0 

คN6�7ล5�%5�O%�N�;1�O��R#N%4�6$�Q7N�ล9P$  (þÿ̅)  �1��5Q��8�26#6%�ค7�/�R�O�6� �̅ÿ = ∑ þ�ÿ�=1∑ ( ���ÿ�)ÿ�=1      (ค-b) 

P�$�9P �ÿÿ  ค;1  คN6�7ล5�%5�O%�N�;1�O��R#N%4�6$�Q7�1��5Q��8�  �  O�NR#NN�8�  `b^  �8Pล�62�6ล 

 �ÿ  ค;1  ค/6#/�627/%5��5Q��8�N/�9$/�9P  � 
 ÿ  ค;1  �7�/��5Q��8�N/�9$/Q��N/�ค/6#ล:�  a^  N#�%O%� 
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.@ค(%/�  � 

1>&&Pค1�21O@�!@/'1>N.#�@1ออ�O&&!O@%#@%O1�O(N% B%Rห/  คN@!?/'1>�อ&'1?&(ล!อ&2%อ�  
(Response  Modification  Factor,  ý)  Oล>!?/'1>�อ&�Aล?�2N/%N�B%  (System  Overstrength  

Factor,  �ÿ) 
--------------------- 

 

%4��Pค%�2%O6�P�$%/# %4���O6�O%��O6��O6� 
คN6�5/

�%4�1� 

�%4N"��6%
11�O��

�O6��6�O%�
O�N��8�R// ý Ω0 � ค � 

_.  %4���7O �%5�  �Q7/�5�
�%%�<�  O�/�8P�  (Bearing  
Wall  system) 

�7O �% 5�O%�N� ;1�O���%%#�6   (Ordinary  
Reinforced  Concrete  Shear  Wall) 

b `.c √ √ * 

�7O �%5�O%�N�;1�O���9P#9�6%Q/O%6$ล4N19$� 8N01  
(Special  Reinforced  Concrete  Shear  Wall) 

c `.c √ √ √ 

�7O �% 5�O%�N� ; 1�/ล N127 N% O �O���%%#�6  
(Ordinary  Precast  Shear  Wall) 

a `.c √ X X 

�7O �% 5�O%�N� ;1�/ลN127N% O�O���9 P# 9�6%Q/O
%6$ล4N19$�ค/6#N/�9$/�6��ล6�  (Intermediate  
Precast  Shear  Wall) 

b `.c √ √ X 

` . % 4 � � P ค % � 1 6 ค 6 %  
(Building  Frame  System) 

Pค%�O��O��N/ลO�O��N$;Q1�0=�$R�9PQ�O�<��N1O��%5�  
O%��5�R�O  (Steel  Eccentrically  Braced  Frame  
with  Moment-Resisting  Connections) 

f ` √ √ √ 

Pค%�O��O��N/ลO�O��N$;Q1�0=�$R�9PQ�O�<��N1O��%5�
O%�N�;1�  (Steel  Eccentrically  Braced  Frame  
with  Non-Moment-Resisting  Connections) 

e  √ √ √ 

Pค%�O��O��N/ลO�O���%�0=�$RO��Q/O%6$ล4N19$�
 8N01  (Special  Steel  Concentric  Braced  Frame) 

d ` √ √ √ 

Pค%�O��O��N/ล O�O���%�0 =�$ RO���%%#�6   
(Ordinary  Steel  Concentric  Braced  Frame) 

a.c ` √ √ X 

�7O �%5�O%�N�;1�O���9P#9�6%Q/O%6$ล4N19$� 8N01  
(Special  Reinforced  Concrete  Shear  Wall) 

d `.c √ √ √ 

�7O �% 5�O%�N� ; 1�O���%%#�6   (Ordinary  
Reinforced  Concrete  Shear  Wall) 

c `.c √ √ * 
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%4��Pค%�2%O6�P�$%/# %4���O6�O%��O6��O6� 
คN6�5/

�%4�1� 

�%4N"��6%
11�O��

�O6��6�O%�
O�N��8�R// ý Ω0 � ค � 

�7O �% 5�O%�N� ; 1�/ล N127 N% O �O���%%#�6   
(Ordinary  Precast  Shear  Wall) 

b `.c √ X X 

�7O �% 5�O%�N� ;1�/ล N127N% O�O���9P # 9�6%Q/O
%6$ล4N19$�ค/6#N/�9$/�6��ล6�  (Intermediate  
Precast  Shear  Wall) 

c `.c √ √ X 

a.  %4��Pค%��O6�O%��5�  
(Moment   Re s i s t i ng  
Frame) 

Pค%�� O 6�O%�� 5�N/ล O�� 9 P # 9 ค/6#N/� 9$/ 8 N01  
(Ductile/Special  Steel  Moment-Resisting  
Frame) 

f a √ √ √ 

Pค%��5��O6�O%��5��9P#9�6%Q/O%6$ล4N19$�ค/6#N/�9$/
N�็� 8N01  (Special  Truss  Moment  Frame) 

e a √ √ √ 

Pค%��O6�O%��5�N/ลO��9 P# 9ค/6#N/�9$/�6��ล6�  
(Intermediate  Steel  Moment  Resisting  Frame) 

b.c a √ √ * 

Pค%��O6�O%��5�N/ลO��%%#�6 (Ordinary  Steel  
Moment  Resisting  Frame) 

a.c a √ √ X 

Pค%��O6�O%��5�ค1��%9�N2%8#N/ลO��9P#9ค/6#N/�9$/  
 8N01  (O��/ลN1Q��9P  /%;1O��/ลN127N%O�)  (Precast  
or  Cast-in-Place  Ductile/Special  Reinforced  
Concrete  Moment  Resisting  Frame) 

f a √ √ √ 

Pค%��O6�O%��5�ค1��%9�N2%8#N/ลO��9P#9ค/6#N/�9$/  
�6��ล6�  (Intermediate  Reinforced  Concrete  
Moment  Resisting  Frame)   

c a √ √ * 

Pค%��O6�O%��5�ค1��%9�N2%8#N/ลO�O���%%#�6   
(Ordinary  Reinforced  Concrete  Moment  
Resisting  Frame) 

a a √ X X 

b.  %4��Pค%�2% O6�O��
�2#�9P#9Pค%��O6�O%��5��9P#9
ค/6#N/�9$/�9P26#6%��O6�
O%�� O6�� O6�R# N� O1$�/N 6 

%N/#�5�Pค%�O��O��N/ลO�O���%�0=�$RO�� 8N01   
(Special  Steel  Concentrically  Braced  Frame) 

e `.c √ √ √ 

%N/#�5�Pค%�O��O��N/ลO�O��N$; Q1�0=�$R   (Steel  
Eccentrically  Braced  Frame) 

f `.c √ √ √ 
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%4��Pค%�2%O6�P�$%/# %4���O6�O%��O6��O6� 
คN6�5/

�%4�1� 

�%4N"��6%
11�O��

�O6��6�O%�
O�N��8�R// ý Ω0 � ค � 

% O1$ล4  `c  �1�O%��9P
�%4�7�5�16ค6%�5 Q �/#�   
(Dual   System  wi th  
Ductile/Special  Moment  
Resisting  Frame) 

%N/#�5��7O �%5�O%�N�;1�O���9P#9�6%Q/O%6$ล4N19$�
 8N01  (Special  Reinforced  Concrete  Shear  
Wall) 

e `.c √ √ √ 

%N/#�5��7O �%5�O%�N�;1�O���%%#�6  (Ordinary  
Reinforced  Concrete  Shear  Wall) 

d `.c √ √ * 

c.  %4��Pค%�2%O6�O���2#
�9P#9Pค%��O6�O%��5��9P#9ค/6#
N/�9$/�6��ล6�/%;1ค/6#
N/�9$/�7�5��9 P26#6%��O6�
O%��O6��O6�R#N�O1$�/N6%O1$
ล4  `c  �1�O%��9P�%4�7�5�
16ค6%� 5 Q �/#�   (Dua l  
System  with  Moment  
Resisting  Frame  with  
Limited  Ductility  /Dual  
S y s t e m   w i t h  
Intermediate  Moment  
Resisting  Frame) 

%N/#�5�Pค%�O��O��N/ลO�O���%�0=�$RO�� 8N01  
(Special  Steel  Concentrically  Braced  
Frame) 

d `.c √ √ X 

%N/#�5��7O �%5�O%�N�;1�O���9P#9�6%Q/O%6$ล4N19$�
 8N01  (Special  Reinforced  Concrete  Shear  
Wall) 

d.c `.c √ √ √ 

%N/#�5��7O �%5�O%�N�;1�O���%%#�6  (Ordinary  
Reinforced  Concrete  Shear  Wall) 

c.c `.c √ √ * 

d .   % 4���� 8 2 5 # 5 � �R   
(Shear   Wal l   F rame  
Interactive  System) 

%4����825# 5��R%4//N6��7O �%5�O%�N�;1�Oล4  Pค%�
�O6�O%��5�O���%%#�6�9PR#N#9�6%Q/O%6$ล4N19$�ค/6#
N/�9$/  (Shear  Wall  Frame  Interactive  System  
with  Ordinary  Reinforced  Concrete  Moment  
Frame  and  Ordinary  Concrete  Shear  Wall) 

b.c `.c √ X X 

e.  %4��Pค%�2%O6�N/ลO��9PR#N
#9�6%Q/O%6$ล4N19$�27/%5�
%5�O%�O�N��8�R//  (Steel  
Systems  Not  Speci昀椀cally  
Detailed  for  Seismic  
Resistance) 

%4��Pค%�2%O6�N/ลO��9PR#N#9�6%Q/O%6$ล4N19$�27/%5�
%5�O%�O�N��8�R// 

a a √ √ X 
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ห/@0Nห!@ _)  √  =  Q�OR�O      X  =  /O6#Q�O 
`)  *  %4���O6�O%��O6��O6��9P�%4�1��O/$�7O �%5�O%�N�;1�O���%%#�6  Pค%��O6�O%�

�5�ค1��%9�N2%8#N/ลO��9P#9ค/6#N/�9$/�6��ล6�/%;1ค/6#N/�9$/�%%#�6  /%;1Pค%��O6�O%��5�N/ลO��9P#9ค/6#
N/�9$/�6��ล6�27/%5��%4N"��6%11�O���O6��6%25P�24N�;1��1�O�N��8�R//  �  26#6%�Q�OR�O�5�16ค6%�9P
#9ค/6#2=�R#NN�8�คN6�N1R��9Q 

(_)  b^  N#�%  27/%5�Pค%��O6�O%��5�ค1��%9�N2%8#N/ลO��9P#9ค/6#N/�9$/�6��ล6�/%;1
ค/6#N/�9$/�7�5�Oล4Pค%��O6�O%��5�N/ลO��9P#9ค/6#N/�9$/�6��ล6� 

(`)  d^  N#�%  27/%5��7O �%5�O%�N�;1�O���%%#�6 
�5Q��9QQ��6%ค7�/�11�O���O6��7ล5��1�1�คR16ค6%Q/ON 8P#คN6O%�O�N��8�R//�9PQ�OQ��6%11�O��

1�คR16ค6%19�%O1$ล4  b^  O�NQ�2N/��6%ค7�/�คN6�6%N29$%=�R#N�7N�็��O1�N 8P#คN6O%��9PQ�OQ��6%ค7�/� 

Q��%�9�9P16ค6%#9ค/6#2=�#6��/N6�9P�7/��  �O1�#9�6%�%/�21�"6/4�9�2<�  (Limit  State)  
คN6ค/6#Nค%9$��1�ค1��%9�Oล4N/ลO�N2%8#  O%�N�;1�  3ล3  �1�1�คR16ค6%  /N6#9คN61$=NQ�N���R�9P$1#%5�R�O
27/%5�%4�5��6%Q/O%6$ล4N19$��1�1�คR16ค6%�9PQ�O  "6$Q�OO�N��8�R//27/%5�11�O��  Oล4"6$Q�OO�N��8�R//
%<�O%�2=�2<��9P 8�6%�6  �5Q��9Q�6%�%/�21��5��ลN6/�O1�Q�O/8�9�6%Oล4คN6�N6�  N  N�็�R��6##6�%�6�1;P��9PR�O%5�
�6%$1#%5��5P/R�Oล427�5��6�N/O��1�  /%;1#9�ล��21��9P$;�$5��:�2#%%��4�1�1�คR16ค6% 

a)  �8$6#�1�%4��Pค%�2%O6��6#�6%6��O6��O�  Q/ON�็��5��9Q 
“�7O �%5��Q7/�5��%%�<�O�/�8P�”  (Bearing  Wall)  /#6$ค/6#/N6  �7O �N/ลO�/%;1R#O�9P

%5��Q7/�5��%%�<�N�8��/N6  _,c^^  �8/�5��N1N#�%  �1�N/�;1�6��Q7/�5��5/N1�  /%;1�7O �ค1��%9��9P%5�
�Q7/�5��%%�<�N�8��/N6  a,^^^  �8/�5��N1N#�%  �1�N/�;1�6��Q7/�5��5/N1� 

“�7O �%5�O%�N�;1�”  (Shear  Wall)  /#6$ค/6#/N6  �7O �%5��Q7/�5�O�/�8P�  /%;1R#N%5�
�Q7/�5�O�/�8P�  �9P11�O��Q/O�O6�O%��O6��O6��9P��6��5�%4�6��1��5/�7O � 

“Pค%�O��O��”  (Braced  Frame)  /#6$ค/6#/N6  %4���9PQ�OPค%��O1/#<�Q�%4�6��8P��7
/�O6�9P�O6�O%��O6��O6�P�$%1$�N1N�็�R�O�5Q�O���%�0=�$R/%;1N$;Q1�0=�$R 

“Pค%�O��O��N/ลO�O���%�0=�$R”  (Steel  Concentrically  Braced  Frame)  /#6$ค/6#/N6  
Pค%�O��O��N/ลO��9P#9�<��N1�1�1�คR16ค6%O��O���%��5��<��N1ค6�Oล4N26Oล41�คR16ค6%O��O��N/ลO�%5�O%�
Q�O�/O��N�็�/ล5� 

“Pค%�O��O��N/ลO�O��N$;Q1�0=�$R”  (Steel  Eccentrically  Braced  Frame)  /#6$ค/6#/N6  
Pค%�O��O��N/ลO��9P#9�<��N1�1�1�คR16ค6%$:�%5Q�1$=NN$;Q1��6��<��N1ค6�Oล4N26 

“Pค%��O6�O%��5�”  (Moment-Resisting  Frame)  /#6$ค/6#/N6  Pค%��9P#91�คR16ค6%Oล4
%1$�N1�:P�26#6%��O6�O%�P�$�6%�5�N�็�/ล5� 

“Pค%��5��O6�O%��5�”  (Truss  Moment  Frame)  /#6$ค/6#/N6  Pค%�16ค6%�9PQ�OPค%�
N/ลO��5�N�็�2N/�/�:P��1�Pค%��O6�O%��5� 

“Pค%��O6�O%��5��9 P#9ค/6#N/�9$/ 8N01”  (Ductile/Special  Moment-Resisting  Frame)  

/#6$ค/6#/N6  Pค%��O6�O%��5��1�16ค6%�9PR�O%5��6%�5�%4��Pค%�2%O6��9P�9  #9�6%11�O��N ;P1Q/O�6%/8�5�8N�8��5�  
(Flexural  Failure)  N�8��:Q�Q�ค6�N�็�27ค5�  P�$%6$ล4N19$��6%N2%8#N/ลO��1�Pค%��O6�O%��5�ค1��%9�N2%8#
N/ลO��9P#9ค/6#N/�9$/�5��ลN6/Q/ON�็�R��6##6�%�6�1;P��9PR�O%5��6%$1#%5��5P/R�Oล427�5��6�N/O��1� 
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“Pค%��O6�O%��5��9P#9ค/6#N/�9$/�6��ล6�”  (Intermediate  Moment-Resisting  Frame)  

/#6$ค/6#/N6Pค%��O6�O%��5��9P#9%6$ล4N19$��6%N2%8#N/ลO�N ;P1Q/OPค%�2%O6�#9ค/6#N/�9$/�6��ล6�   P�$
%6$ล4N19$��6%N2%8#N/ลO��1�Pค%��O6�O%��5�ค1��%9�N2%8#N/ลO��9P#9ค/6#N/�9$/�5��ลN6/Q/ON�็�R��6#
#6�%�6�1;P��9PR�O%5��6%$1#%5��5P/R�Oล427�5��6�N/O��1� 

“%4��Pค%�2%O6�O���2#”  (Dual  System)  /#6$ค/6#/N6  %4��Pค%�2%O6��9P#9Pค%�16ค6%
%5��Q7/�5��%%�<�O�/�8P�N�็�2N/�Q/�NOล4#9Pค%��O6�O%��5�Oล4�7O �%5�O%�N�;1�/%;1Pค%�O��O���7/�O6�9P
�O6�O%��O6��O6� 

“%4��Pค%�16ค6%”  (Building  Frame  System)  /#6$ค/6#/N6  %4��Pค%�2%O6��9P#9Pค%�
16ค6%%5��Q7/�5��%%�<�O�/�8P�2N/�Q/�N  Oล4#9�7O �%5�O%�N�;1�/%;1Pค%�O��O���7/�O6�9P�O6�O%��O6��O6� 

“%4���O6�O%��O6��O6�”  (Lateral-Force-Resisting  System)  /#6$ค/6#/N6  %4��
Pค%�2%O6�/%;12N/��1�%4��Pค%�2%O6��9P11�O��Q/O�O6�O%�25P�24N�;1��6�O�N��8�R// 

“%4����825# 5��R%4//N6��7O �%5�O%�N�;1��5�Pค%��O6�O%��5�”  (Shear  Wall-Frame  

Interaction  System)  /#6$ค/6#/N6  %4��Pค%�2%O6��9P1605$Pค%��O6�O%��5�Oล4�7O �%5�O%�N�;1��9PR#N#9
�6%Q/O%6$ล4N19$�  N�9P$/�5�ค/6#N/�9$/Q��6%�O6�O%��O6��O6�  P�$�6%�%4�6$O%�%4//N6�Pค%��O6�O%��5�
Oล4�7O �%5�O%�N�;1�N�็�R��6#25�2N/��1�2�8!N�2 
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