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)@(�@))@(ล>NอC(  O@�/B0/�))' 
_. )@(�@)#?P/R! 

%4$�4%%4$'2N/7$��O4�/60/�%%# (Specifications) �7P�2�O/�Q�Oค/�ค; N�3�N�9 P/�R��/�23��4 
(Conditions of Contract) O���N/2%O4� (Construction Drawings) Q�O�O��%6#4��4�O'2%4ค4 (Bill of 

Quantities, BOQ) O'2�; O% 3��O4��2�O/���6�3�6�4#N�9 P/�R��7 P%2�:Q�N/�24%23��4O'2�4#ค5O�2�5�/�              
�;Oค/�ค:#�4��/��;O/N4�O4� 

�;O%3��O4��2�O/��%4�2"4 �/��%6N/��N/2%O4�O'2�/�N���/��4��N/2%O4�N�O�/$N4��7 O'2�2�O/�
�5�4%�N/2%O4��4#%4$�4%%4$'2N/7$��O4�/60/�%%# O���N/2%O4� O'2ค5O�2�5�/��;Oค/�ค:#�4��/��;O/N4�O4� 

%4$�4%%4$'2N/7$��O4�/60/�%%#�7QO2��#4�%�4��P52:��7P�O/��4%25ห%3��4��N/2%O4��4#23��4�7Q 
�;O%3��O4��2�O/���6�3�6�4#�O/�5ห��O'2"4%2�;� 3��N4� N �8P�R�O%2�:R/OQ�N�9P/�R��/�23��4O'2

%4$�4%%4$'2N/7$��O4�/60/�%%# Q��4��%��3��O4# คN4Q�O�N4$25ห%3��4%�5�4� �4#"4%2�;� 3� O��N4�N  N�N�
�4%P$�$O4$Nค%9P/��3�%�N/2%O4�N�O4��6�3�6�4� คN4�5N�6��4% �5R% 1'1 �2%/#/$;NQ�%4$�4%คN4Q�O�N4$ (Pay Item) 

�7PNห#422#�/�%4$�4%Q�Q�O�O��%6#4��4�O'2%4ค4�/�23��4�7Q 
`. '@!)�@� 

Q�%4$�4%%4$'2N/7$��7Q�2#7�4%/O4��8�#4�%�4��N4� N N�N� #4�%�4�/:�24ห�%%#R�$ #/� .    
�O/$N'��7P�7PNห#422# Q��%�7�7Q�4%/O4� #/�. �2%/#�8��O/ค/4#/N4 <ห%9/#4�%�4�N�7$�N�N4�8P��2�O/��//�:#3�6
�4��;Oค/�ค:#�4��/��;O/N4�O4�=  

Q��%�7�7P�;O%3��O4�N2�/�7P�22N�#4�%�4�/9P�N 9P/%3��4% 6�4%�4�4��;Oค/�ค:#�4��/��;O/N4�O4��2�O/�
QหON/'4�;Oค/�ค:#�4��/��;O/N4�O4�N 7$� /Q��4%�%/�2/�#4�%�4��3Q� N O'2Q��4%�5�4%�4#ค523P��/�          
�;Oค/�ค:#�4��/��;O/N4�O4�N 9P/$9�$3�/N4/32�:�7P2N�#4�4##4�%�4�/9P��3Q�N�O��7P$/#%3�R�O �;O%3��O/�2N�#/�#4�%�4�
N�O�"414R�$ ห%9/ค5O�'�4�"414/3��&1 QหO�;Oค/�ค:#�4��/��;O/N4�O4� Q�O%2ห/N4��N/2%O4�%/# ` (2/�) �:� 

�;O%3��O4��2R#NN�6�คN4Q�O�N4$/3�N�6��4�ค/4#'N4�O4�/��4��N/2%O4� N�9P/��4��4%��2/�Q� N �9//N4
N�O�ห�O4�7P�/��;O%3��O4��7P�2�O/��3�N/'4R/O/$N4�N 7$� /25ห%3��4%��2/�/32�:�N4� N  �7P�5N�O�25ห%3��N/2%O4� 

%4$�9P/�N/R��7Qค9/#4�%�4��7P$/#%3�Q�%2�3��4�4�4�6  ค5$N/�7PR�OO2��R/O25ห%3�#4�%�4�/$N4�
N�O��4%Q�Oค5N 9P/QหON�6�ค/4#N�O4Q�25ห%3�#4�%�4��N4� N �3��7Q 
 TIS - Thai Industrial Standards (#4�%�4�/:�24ห�%%#R�$, #/�.) 
 JIS - Japanese Industrial Standards 

 AASHTO - American Association of State Highway and Transportation  

                                                  Officials 

 ACI - American Concrete Institute 

 AGA - American Gas Association 

 AIJ - Architectural Institute of Japan 

 AGMA - American Gear Manufacturers Association 

 AISC - American Institute of Steel Construction 

 AISI - American Iron & Steel Institute 

 ANSI - American National Standards Institute 
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 API - American Petroleum Institute 

 ARI - Airconditioning and Refrigeration Institute 

 ASCE - American Society of Civil Engineers 

 ASME - American Society of Mechanical Engineers 

 ASTM - American Society for Testing and Materials 

 AWS - American Welding Society 

 AWWA - American Water Works Association 

 BS - British Standard  

 CIPRA - Cast Iron Pipe Research Association 

 CISPI - Cast Iron Soil Pipe Institute 

 CP - British Standards Institution (Code of Practice) 

 DEMA - Diesel Engine Manufacturers Association 

 DIN - German Standards  

 Fed.Spec - United States of America Federal Specification 

 IEEE - Institute of Electrical and Electronics Engineers 

 ISO - International Organization  for Standardization 

 JEC - Standard of Japanese Electrical Committee 

 JEM - Standard of Japanese Electrical Manufacturers Association 

 JRS - Japanese Railway Standard 

 JSCE - Japanese Society of Civil Engineering 

 JWWA - Japanese Water Works Association 

 NEMA - National Electrical Manufactures’ Association 

 PWA - Provincial Water Works Authority 

 PEA - Provincial Electricity Authority  

 SSPC - Steel Structures Painting Council  

UL            -            Underwriters’ Laboratores 
TUV          -            Technishe  Uberwachungsverein 

a /?2 @�Nอ2)O@�Oล>'@!)�@��@�#?'?อ 

/32�:�N/2%O4�ห'3��7P�5#4Q�O�N/2%O4��2�O/�R�O%3�/�:#3�6�4��;Oค/�ค:#�4��/��;O/N4�O4� 
_. �;O%3��O4��2�O/�2N��3//$N4�/32�:�N/2%O4�%4$�9P/Oห'N�2N�/32�: O'2 ห%9/�;O�'6�QหO�3��;Oค/�ค:#�4�

�/��;O/N4�O4� N 9P/�//�:#3�6"4$Q� bc /3� (27P26�หO4/3�) �3��3��4�/3��7PR�O%3�ห�3�29/O�O�QหON%6P#�4� /32�:�N/2%O4�
ห'3��7P�2�O/�R�O%3��4%/�:#3�6�N/� R�OO�N �7N#��์ �%/� ห%9/ห6��2# �%4$O'2�Q5 25ห%3� �2#ค/��%7� /32�:
25ห%3�ห6�N%7$� (Riprap)  Nห'O�N2%6#O'2Nห'O��N/2%O4� 

 `. �%�7�7P#7%4$�4%�8P�#6R�O%2�:Q�Q�O�O��%6#4�O'2%4ค4O'2N/�24%�%2�/�25ห%3�/32�:�N/2%O4�
Q� N  �7P�2�O/��3�ห4P�$�;O%3��O4� คN4Q�O�N4$Q��4%�3�ห4 ��2N� N�O�%3�14 O'2�3��4%/32�:ค6�N�O�%4ค4�N/ห�N/$ 
ห%9/%4ค4�4��4#�%6#4��/�/32�:�7P�O/��4% 
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 a.  #4�%�4��4��?#9/�2�O/�#7ค:�"4 2;�2:�Q��4��N/2%O4��%2N"��N4� N /32�:�N/2%O4��7PQ�OQ��4%
�N/2%O4��2�O/�#7ค:�"4 2;�2:��4#�%2N"��/��4� �8P�%2�:ห%9//�6�4$R/OQ�%4$�4%%4$'2N/7$�/60/�%%# O���7P
Q�OQ��4%�N/2%O4�O'2Q�O�O��%6#4��4�O'2%4ค4 �/�N27$�4� �2R�O#7�4%%2�:R/ON�O�/$N4�/9P� ห%9/R�O%3�/�:#3�6
�4��;Oค/�ค:#�4��/��;O/N4�O4�/7��3Q��2�O/�N�O�R��4##4�%�4��7P/O4��8���3��7P#7�'N�O��ั��:�3� ห%9/#4�%�4�/9P��7P
N�7$�N�N4 �8P��2�O/�R�O%3��4%/�:#3�6�4��;Oค/�ค:#�4��/��;O/N4�O4�N 9P/�%2P$��์Q��4%�%/�2/�O'2�6��4#�'�4�
�/��;O/N4�O4�O'2�4%��6�3�6�4��/��;O%3��O4�QหO�;O%3��O4�N2�/O����6�3�6�4��4#O���7P�; O/N4�O4��5ห��QหO�N/         
�;O/N4�O4�"4$Q� _c /3��3��3��4�/3��7PR�O%3�ห�3�29/O�O�QหON%6P#�4�O'2QหO�;O%3��O4��5N�6��4��4#O����6�3�6�4��7P  
�;O/N4�O4�ห%9/�3/O���/��;O/N4�O4�NหO��/�O'O/��2:�ค/4#24#4%�N 9P/QหO�4%�N/2%O4�25N%O�N%7$�%O/$"4$Q��5ห��
OหN�23��4�7Q�;O/N4�O4�ห%9/�3/O���;O/N4�O4�2�/�26��6N�7P�223P�N�'7P$�O�'�O�OR�N 6P#N�6#O����6�3�6�4�/$N4�R%�OR�O
�3Q��7QN 9P/�%2P$��์�/��4��7QN�O�25ค3��;O%3��O4��2�O/���6�3�6�4��4#O���4��7P�;O/N4�O4�R�O23P�N�'7P$�O�'�O�OR�
N 6P#N�6#�3��'N4/P�$Nค%N�ค%3��N/R� 

b. �@�N!)C('2"@�#CP�Nอ2)O@� 
                        b._  ค5�5�3�ค/4#/ค/4#ห#4$ N�O��4%�3�N�%7$#ค/4# %O/#�/�2�4��7PO'2N�%7$#�4�
N�9Q/��O��N/��7P�2�5N�6��4%�N/2%O4�/4ค4%ห'3��N4�N�3��7Q 
      b._._ �4%N�%7$# 9Q��7Pห#4$�8��4%�5ห�� 9Q��7PN 9P/�5�4%�N/2%O4�/4ค4%25�3��4�
P%��4�ค'3� 32�:O'2/4ค4%�3P/ค%4//9P�N %/#�3Q�26P�/5�/$ค/4#22�/��N4�N�7P�5N�O�25ห%3��4%��6�3�6�4� 

      b._.` �4%�%/�2/�O'2/4��3�ห#4$�8��4%�%/�2/�ห#:�ห'3��4��N4�NO'225%/�   
/4��3��4%�N/2%O4�/4ค4%�4#�7P�5ห��R/OQ�O���N/2%O4� 
                             b._.a �4�'5'/��3P/ค%4/�4�N�7P$�ห#4$�8��4%�5ห��N2O��4�ค#�4ค#Q��4%��2N�/32�:
�N/2%O4��4�N2O��4�24$ห'3��8��%6N/�Pค%��4% 

      b._.b �4%�3�ห4/32�:ห#4$�8��4%�3�N�%7$#/32�:�N/2%O4� %O/#2:N#N�O��3//$N4�/32�:ห'3�R�
��2/�ค:�2#�3�6O'2ห%9/�3�N�%7$#N/�24%%3�%/�ค:�2#�3�6O'2#4�%�4��4%�'6��/�/32�:ห'3� 

    b._.c �4%�4��N4O'2�%3� 9Q��7Pห#4$�8��4%�4��N4�:��/�:�%4�R#OO'2�%3� 9Q��7P�%6N/��7P
�2�N/2%O4�/4ค4%O'2ห%9/�4#O�/ห%9/�/�N���7P�5ห��R/OQ�O���N/2%O4�%/#�3Q��4%��$O4$26P��7PR#N 8��%22�ค์  
//��/��%6N/��N/2%O4� 
    b._.d �4%%9Q/�/�26P��';�2%O4�N�6#ห#4$�8�26P��N/2%O4�N�6#�7PR#N�O/��4%Q��%6N/��N/2%O4�
ห%9/�4#�7P�5ห��Q�O��O�'��O/�%9Q/�/��O/��5�3�O'2��$O4$//�QหO O��%6N/��N/2%O4� 
    b._.e �4%�5�3��Q5//��4��%6N/��N/2%O4�ห#4$�8��4%�5N�9P/��3Q��Q5�3P/ค%4/�4%�:�%N/�
ห%9/�5%4�N�'7P$��4��Q5�4%Q�ONค%9P/�2;��Q5N 9P/�O/��3�O'2�5�3��Q5//��4��%6N/��N/2%O4� 
                       b.` �O/�5ห��/ค:�2#�3�6 
 b.`._ �4%N�%7$# 9Q��7P   

      _) �7P�3Q�/4ค4%25�3��4��2�O/�/$;NQ�'ONค7$��3��%6N/�ห3/�4� P�$#7��4�O'2 9Q��7P
Q�O2/$�/�/4ค4%QหONห#422# O'2�2�O/�#7หO/�N�O�Nค%9P/�#9/ หO/�2:�4 R#N�O/$�/N4 _ หO/�  �%�7�3�ห425�3��4�
�2�O/�R�O%3�ค/4#NหO��/��4��%2�4��%%#�4%�%/�%3� 32�:�N/� 2N/�2�4��7P�3Q�25�3��4�2�4#�3Q��%�7�N/2%O4�
O'2�3�ห4 QหO�%2�4��%%#�4%�%/�%3� 32�: 6�4%�42�4��7P�3Q��4#ค/4#Nห#422# 

      `) �7 P� 3 Q�/4ค4%P%��4�ค'3� 32�:O'2�O4� 3�ค��4��2�O/�R#N2%O4��� 9 Q��7P           
�7��/4��4�23��%O'2�%6N/��N/2%O4��2�O/�%3�14ค/4#22/4�/$;NN2#/P�$#7%2��2:�4"6�4' 
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           b.`.` �4%�%/�2/�O'2/4��3� 
                               _) �N/��5N�6��4%�N/2%O4��2�O/��%/�2/�ค/4#�;��O/��/�O���3�2"4                 

";#6�%2N�0P�$�4%/4�O�/�N4$%2�3�/4��3�/4ค4%O'226P��';�2%O4��:���6��%�7�%/� �ค/4#ค'4�Nค'9P/�ห%9/  
#7�ั�ห4/:�2%%คQ� 9Q��7P�N/2%O4�QหO%7�%4$�4�ค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4� 
                                    `) ห#:�ห'3��4��N4�N�7 P�5ห��O'2R�O�3��5�8 Q��2�O/�%3�14QหO/$; NQ�2"4 
N%7$�%O/$24#4%��%/�2/�R�O�'/�N/'4 
 b.`.a �4%�5�4�'5'/��3P/ค%4/ 

                                    _) �4�'5'/��4�N�7P$��4�N�O4ห#;N�O4�//4ค4%O'2/9P�N�3Q��7P/$;N"4$Q�O'2�/�
�%6N/��N/2%O4��2�O/�QหO24#4%�N�9P/#N�O4�8��3�R�O�'/� 

                                    `) �2�O/��;O'�5%:�%3�14N2O��4�QหO24#4%�Q�O�4�R�O22�/�%/#�3Q�#7#4�%�4%
�O/��3��:N�Pค'��#�'/�/4$:23��4�N/2%O4�  

 b.`.b �4%�3�ห4/32�:   

                                     _) / 32�:ห'3��7 P�2�O/��5�4%��2/�ค:�2#�3�6�4#�O/�5ห���/�O�N'2�%2N"��4�              
N�N�ห6� �%/� �%4$ Nห'O�N2%6# N�O��O� �2�O/�2:N#�3�N�O��3//$N4�O'2ค/�ค:#R���2/�$3�ห�N/$�4��7PN�9P/�9/R�O
O'2�5�'�4%��2/�ค:�2#�3�6QหOค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4� 6�4%�4NหO��/��N/��5#4Q�O�4� 

                                     `) /32�:ห'3��7P�2�O/�#7N/�24%%3�%/�ค:�2#�3�6O'2#4�%�4��4%�'6��4#O�� 
O'2�O/�5ห���/�O�N'2�%2N"��4�N�N��N/O'2/:��%�์�%2�/�O�N�Q$23�Nค%42ห์�%2�;�Q5 N�O��O�               
QหOค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4� 6�4%�4NหO��/��N/��5#4Q�O�4� 

                                    a) �2�O/��5ห��#4�%�4%�;O'�O/��3�%3�14�3�N�O�/32�:QหO/$;NQ�2"4 �7P�7 
 b.`.c �4%�4��N4O'2�%3� 9Q��7P 
                                    _)  9Q��7P�N/2%O4��7P�5ห��Q�O���2�O/�#7�4%�4��N4O'2�%3� 9Q��7PQหON%7$�%O/$
�%40�4��O�R#O �/R#O %4�R#OO'226P��7��/4��N4�NP�$#7/4�4N��หN4��4��3//4ค4%�N/2%O4��%2#4�  c  N#�% 
                                     `) /32�:�7P�4�//�O'2�:�//��2�O/���$O4$//� O� 9Q��7P�N/2%O4�O'2/ห%9/�5'4$ 
P�$/6�7N�4�ั��'�ห%9//6�7/9P�Q��7PNห#422#P�$R�O%3�ค/4#NหO��/��4�ค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4��N/� 

      a) �O�R#O�:���6��7P�2PคN��2�O/�#7�%4�%2�3�ห%9/27�O4$�7P'5�O�P�$�N4�ค/�ค:#�4�
ห%9/ �3��4��N4R#OO'2�2�O/��5P�$R#N�N/QหON�6�ค/4#N27$ห4$O�N�O�R#O/9P�Nห%9/�%3 $์26�/9P�Q��%6N/�Q�'ONค7$� 
 b.`.d �4%%9Q/�/�26P��';�2%O4�N�6# 

                                        _) 26P��';�2%O4�N�6#�7PR#N�O/��4%Q��%6N/��N/2%O4��4#�7P�5ห��Q�O���O/�%9Q/�/�
//�O'2�5�3�QหOห#�2N/��7PQ�O�%2P$��์R�OQหO�5#4N�O�%3�14R/OQ�2�4��7P�7P�5ห�� 

                                           `) N01�$2ห%9/�6�ห%9/26P��N4�N�7PR#N�O/��4%�2�O/���$O4$//� O� 9Q��7P�N/2%O4�O'2
ห%9/�5'4$P�$/6�7N�4�ั��'�ห%9//6�7/9P�Q��7PNห#422#P�$R�O%3�ค/4#NหO��/��4�ค�2�%%#�4%�%/�%3� 32�:Q��4��O4�
�N/2%O4��N/� 

 b.`.e �4%�5�3��Q5//��4��%6N/��N/2%O4� 
                                      _) �%6N/��N/2%O4��7P#7�Q5�3�/3�N�9P/��4��Q5Q�O�6�O'2�Q5�7PRห'#4�4��6/�6��2�O/�
�5�3�//�QหOห#��'/�N/'4�N/2%O4�P�$�4%�5N�9P/��3Q��Q5�3P/ค%4/�4%�:�%N/�ห%9/�5%4�N�'7P$��4��Q5O'2�4%Q�O
Nค%9P/�2;��Q5N�O��O� 

                                      `) �4%�5N�9P/��3Q��Q5�3P/ค%4/�2�O/�N2�/O��%/#�3Q�/6�7�4%�N/2%O4�O'2%9Q/$O4$
QหOค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4�NหO��/��N/� 
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                                      a) �4%�:�%N/�ห%9/�5%4�N�'7P$��4��Q5�2�O/�N2�/�O/#;'�O4�/:��/6�$4O'2�4%
//�O��QหOค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4�NหO��/��N/� 

                                      b) �4%Q�ONค%9 P/�2;��Q5�2�O/�//�O��O'2/4�O���6��3 Q�Nค%9 P/�#9/�'/���
ค/�ค:#�;O'�5%:�%3�14QหOค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4�NหO��/��N/� 

c.�@��@  

 c._ ค5�5�3�ค/4#O'2ค/4#ห#4$�%2N"��/��4%�:�24#4%�O$��4#��6��/�/32�: O'2
'3�1�2�4%�:�//�N�O� b �%2N"��3��7Q 
                            c._._ �4��:�'/�ห�O4�6�ห#4$�8��4%�:�'/��6/ห�O4�6�N�6#N 9P/N�%7$#�4�%4��/��4��#
�%2�/��O/$�4%�:�%4�R#ON01�$2N01ห6�/6��%7$์/3��:�6�/N/�O'226P��7PR#N 8��%22�ค์/9P�N//�QหOห#�"4$Q�
�/�N��O'2�%6N/��7P�5ห��R/OQ�O��/32�:�7PR�O�4��4%�:�'/�ห�O4�6�หO4#�5R�Q�OQ��4��#N�O�/3��4� 

                            c._.` �4��6��:�O�N�//�N�O� a �%2N"� 

                                 _) �4��6��:��3 P/R� ห#4$�8� �4%�:��6��7 P24#4%��:�//��O/$Nค%9P/��3�%�'O'2      
��N�'7P$�6Q��%6N/��O4�N 9Q��7P�N/2%O4� 
                                 `) �4��6��:����6Q� ห#4$�8� �4%�:��6��7P24#4%��:�//��O/$Nค%9P/��3�%�'O'2�O/�
���6Q�P�$�3��8Q�Q2N%��%%�:��5R��6Q�$3��7P�5ห�� 
                                   a) �4��6��:�Nห'/ ห#4$�8� �4%�:��6��7P#7�Q5�N/#�3�#72"4 Nห'/24#4%��:�//��O/$
Nค%9P/��3�%�'�:�#4�/��8P�QหOOหO�O'O/���6Q�P�$�3��6�Q2N%��%%�:��5R�$3��7P�5ห�� 

     c._.a �4��:�ห6��: ห#4$�8� �4%�:�ห6��:�6��4��6�';�%3� ห6��O/��7P#7��4�R#NP��/N4 ^.e 

';��40�์N#�%ห%9//32�:/9P��7PR#N24#4%��:�//�R�O�O/$Nค%9P/��3�%�'ห%9/Nค%9P/�#9/�:��%%#�4�O/�Q�Oค%4� (Ripper) 

�N/$�:��5QหOห'/#�N/�O'O/�:�//��O/$Nค%9P/��3�%�'ห%9/���6Q�P�$�3��8Q�Q2N%��%%�:��5R��6Q�$3��7P�5ห�� 

    c._.b �4��:�ห6�O�O� ห#4$�8� �4%�:�ห6��3Q �ห6� 9�ห%9/ห6��O/��7P#7��4�P��/N4 ^.e         

';��40�์N#�%R#N24#4%��:�//��O/$Nค%9P/��3�%�'ห%9/Q�Oค%4�  (Ripper) �O/�Q�O/3��:%2N�6��5�4%%2N�6�ห6�     
QหOO���N/�O'2���6Q�P�$�3��8Q�Q2N%��%%�:��5R��6Q�$3��7P�5ห�� 

    c._.c �4%/3��%6#4��4�O'2�4%�N4$N�6� 

   �4��:��6�/3�N�O��%6#4�%';��40�์N#�% �7P�;O%3��O4��5�4%�:��6�O'2��$O4$O'O/N2%O�
�4#�%6#4��4��7P�5ห��R/OQ�O��ห%9/�%6#4��4��7P�5�%6�"4$Q��/�N���7P�;Oค/�ค:#�4��/��;O/N4�O4�23P��4%  
P�$QหO$8��9//6�7�4%�%/�/3��%6#4��4��/��;O/N4�O4�N�O�N���์ P�$/6�7 Take Cross.Q��%6N/��7P�;O%3��O4��5N�6��4%  
�4%�:��6�ห%9/�:�ห6� �O/��:�QหOR�OO�/%2�3�O'2��4��4#�7P�5ห��R/OQ�O�� 

   �4%�N4$N�6� �2�N4$N�6��4#Q�O�O��%6#4��4�O'2%4ค4�4� �7P�;O%3��O4��5�4%�:��8Q�O'2
�5'4$O'O/N2%O��4#�%6#4��4��7P�5�%6� P�$QหO$8��9/�4%�%/�/3��%6#4��4��4#O��O�'�O'2 Cross Section 

�/��;O/N4�O4�N�O�N���์ O'2QหO#7ห�N/$/3�N�O�';��40�์N#�% 
  c._.d �4%25%/� 

   �N/�N%6P#��6�3�6�4%�:��;O%3��O4��2�O/��5�4%25%/�%2�3��%6N/��7P�2�5�4%�:�O'2�%6N/� 
Q�'ONค7$��7P/4�#7�'�%2���4��4%�:� N 9P/QหO24#4%�N�7$�O���7PO2��N2O��3Q�%2�3��6�O'2%;��3��N4�N R�O/$N4�
'2N/7$��;��O/� O'2N#9P/�4%�:�O'O/N2%O��;O%3��O4��2�O/��5�4%25%/�%2�3�N 9P/O2��QหO�;Oค/�ค:#�4��/��;O/N4�O4�NหO�
/N4R�O�5N�6��4%�:��4#%;�O���7PO2��R/OQ�O���N/2%O4� O'2N 9P/�%2�/�Q��4%N�6��N4$N�6��O/$ 

 



7 

                   
  
  

  c._.e �4%�6Q��6� 

   �6��7P�:��8Q�#4P�$�3P/R��2�;��5R�Q�O�#�%6N/�ห%9/�:��6Q��6��7P�;Oค/�ค:#�4��/��;O/N4�O4�
�5ห��/6�7�4%�5�6�R��6Q��2�5ห��P�$�;O%3��O4�O'2�O/�R�O%3�ค/4#NหO��/��4��;Oค/�ค:#�4��/��;O/N4�O4��N/� 

   c.`  �O/�5ห��/ค:�2#�3�6 
   �4%�:��6�ห%9/�:�ห6�N 9P/QหOR�O��4��4#%;�O���4%�:�'/�ห�O4�6�O'2%N/�O��N 9P/N�%7$#      
�4�%4��N/2%O4��5���6�/ N�9P/��6�O'2�4%�:��N/�N/2%O4�N 9P/�4��N/2%O4�/4ค4%#7�O/�5ห���3��7Q 
  c.`._ �O/��:�QหOR�OO�/%2�3�O'2��4��4#�7P�5ห��R/OQ�O�� �4%�:��O/��%2�5�O/$ค/4#
%2#3�%2/3�N�O� 6N01O'2�O/�#7#4�%�4%ค/�ค:#QหO/3��:�7P/$;N�/��/�N��O�/�4%�:�$3�ค�/$;NQ�2"4 N�6#N�N4�7P�2�5R�O 
  c.`.` Q��%�7�7 PO��R#NR�O%2�:O�/N2O��/�N���4%�:�R/O�O4N�O��4%�:��6�ค/%Q�O'4�  

(Slope) _ : _.c  O'2�O4N�O��4%�:�ห6�ค/%Q�O'4� (Slope) _ : ^.c �4#�7Pค�2�%%#�4%�%/�%3� 32�:Q��4�
�O4��N/2%O4��5ห�� 

  c.`.a �4%�:�N 9P/�N/2%O4��4�%4��/�/4ค4%Pค%�2%O4�Q�N�2�O/��:�N�9P///�R��4��7P�5ห��R/O 
�O4�'2 a^ N���6N#�%N 9P/ค/4#22�/�Q��4%�3Q�R#OO��  

  c.`.b Q��%�7�7PN�O�ห6��4%�:��2�O/�Q�Oค/4#%2#3�%2/3�N 9P/%3�14O�/QหOR�O�4#�7PO���5ห��
R/O2N/��/�ห6��7P$9P�//�#4�4�O�/�7P�5ห��R/OQ�O��/4�$/#QหO#7R�OR#NN�6�  _c N���6N#�%ห%9/N�O�/$N4�/9P��7P
Nห#422#�4#2"4  

  c.`.c Q��%�7�7P�:��6� '4�R��4�O�/�7P�5ห��Q�O��ค/4#N27$ห4$�4% 3��'4$�7PN�6��4�
�4%%2N�6�ห%9/P %�ห6��7PN�6��4�ค/4#R#N%2#3�%2/3�Q���2�7P�5N�6��4%�:��/��;O%3��O4�O'2ค/4#�6� '4�       
R#N/N4�2�O/$Nห�:Q��O�4#�;O%3��O4��2�O/�%3��6��/�O'2�O/��N/#O�#O�OR��4#ค5O�2�5�/�/60/ �%ค/�ค:#     
�4%�N/2%O4�P�$คN4Q�O�N4$2N/��7QN�O��/��;O%3��O4� 
                        c.`.d �4%�:� 9Q��4�%4�O'2'4��O4��O4��7P�6��3��4�ค/��%7��O/���O�N�QหON%7$�%O/$       
 9Q��6/ห�O4�O/�N�%7$#�4%�%3�O�N�QหO#7ค/4##3P�ค� /�7P�2%3�/4ค4%ค/��%7�R�O 
                        c.`.e �4%�:��6�%N/�O��N�9P/��2�O/��:�QหO#7��4�ค/4#�/O4�'4��O4��O4��4#O��25ห%3�
ค/4#'8�QหO�:�'�R����8�%2�3��3Q��6�ห%9/ห6��7P�5ห��Q�O��N#9P/�:�%N/�O��N2%O��2�O/�R�O%3��4%�%/�2/�O'2
NหO��/��4�ค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4��N/��8��2�5N�6��4%�3Q��N/R�R�O 
                        c.`.f /32�:�7PR�O�4��4%�:��O4ค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4�/�:�4�QหO
�5R�Q�O N�N� �#�5�5���6�N�9P/��6��O24#4%�QหO�5R�Q�OR�O 2N/�/32�:�7PR#NNห#422#ห%9/Nห'9/Q�O�2�O/���R�R/O$3�
2�4��7P�/�/32�:�8P�2�4��7P�/�/32�:�7P%2�:R/OQ�O��N�O�N 7$��:�O�2�5 �;O%3��O4�24#4%��3�ห4�7P�/�/32�:N 6P#N�6#R�O
�4#ค/4#Nห#422#�3�2"4  9Q��7 P P�$�2�O/�N�O� 9 Q��7P�/�ห�N/$%4��4%ห%9/�7 P24�4%�2�%2P$��์ �3 Q��7Q        
�4%N�'7P$�O�'�Q�N N�7P$/�3� 9Q��7P�7PQ�ON�O�2�4��7P�/�/32�:QหO/$;NQ��:' 6�6�O'2ค/4#NหO��/��/��;O ค/�ค:#�4�
�/��;O/N4�O4��7P�2�O/��%/�2/� 9Q��7P�5Oห�N��7P�/�/32�:O'2�O/�R�O%3��4%/�:#3�6�4�ค�2�%%#�4%�%/�%3� 32�:  
Q��4��O4��N/2%O4�1 �N/� P�$2�4��7P�/�/32�:N 6P#N�6# �;O%3��O4��2�O/�$9P�N/�24%�7PR�O%3�/�:�4�ห%9/N/�24%
$6�$/#QหO�/�/32�: O'2$6�$/#QหO��$O4$/32�:�3��'N4///��4� 9Q��7PR�O�'/�N/'4P�$R#N#7N�9 P/�R�Q�N�3Q�26Q�  
 %O/#�3 Q�O��O���7PO2���5Oห�N��/��:��7 P�/�/32�:�7 PR�O�4��4%�:�/$N4�'2N/7$�  %O/#�3 Q�N/�24%�N4�N              
�7PN�7P$/�O/�N 9P/�//�:#3�6�4�ค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4�1 P�$�;O/N4�O4��2$8�N���์%4ค4คN4�4�
��$O4$/32�:�4#Q�O�O��%6#4��4�O'2%4ค4 N�O�25ค3� 

                   c.`.g 2�4��7P�/�/32�:�2�O/�R#N�7��/4��4%�5�4�O'2�/4��4��Q5�4%�/�/32�:�2�O/��/�
QหO/$;NQ��/�N��O'2�2�O/�N�'7P$�%3�%2�3��/��/�/32�:QหONห#422# 
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ห'@(Nห!@   
 �4��6��:����6Q��;O/N4�O4� �2ค6�%4ค4�N/ห�N/$�4#%2$2�4��7P%2�:R/O�4#O�� P�$/3�%4�4%�N4$�2N�O�R��4#
�4%4��%6#4��4��7P�;O%3��O4�N2�/R/O P�$�7P�;O%3��O4��2�O/��%6ห4%�4���$O4$#;'�6�QหO2/�ค'O/��3��:�O�2�5     
Q��4%�6 Q��6��4#O�� ห4�#7�4%N�'7 P$�O�'�2�4��7P�6 Q��6� �;O %3��O4��2�O/�O�O��N4��N4�ค/�ค:#�4�N2�/
ค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4�QหOค/4#NหO��/�P�$%4ค4คN4���6Q��6��2N�O�R��4#�4%4��%6#4�
�4��7P�;O%3��O4� N2�/R/O 
d.�@�"'Oล>  อ?  
 d._ ค5�5�3�ค/4#/ค/4#ห#4$�%2N"��/��4%�#24#4%�O$��4#'3�1�2�4%Q�O�4�O'2��6�
�/�/32�:O�N�//�N�O� a �%2N"��3��7Q 
                         d._._ �6��##7'3�1�2�4%Q�O�4��3��7Q 
   _) N�O��5���6�ห%9/N�9P/��6�N 9P/�>��3Q��4��Q5Rห'�N4�/32�:�7PQ�O�#N�O��6��8��Q5 N�N�
�6�Nห�7$/�6�Nห�7$/���%/��6�Nห�7$/���%4$O'2�6�Nห�7$/���6��2�/�ห%9/�4#�7P�5ห��R/OQ�O���N/2%O4�
�2�O/�R#N#7%4�ห�O4ห%9//3� 9�/9P�Q��� 

                                `) N�O�ค3��4�N 9P/�4%ค#�4ค#O'2��2N� 9��'�4��4%N�1�%/32�:�7PQ�O�#N�O��6��7P%3�
�Q5ห�3��%%�:�R�O�7�4#�O/�5ห���2�O/�R#N#7%4�ห�O4ห%9//3� 9�/9P�Q��� 

                                a) N�O��6��#�'3�25ห%3�/4ค4%O'2Pค%�2%O4�/32�:�7PQ�O�#�O4R#N%2�:R/ON�O�/$N4�/9P�  
�2N�O��6�2N/��7P�:��5�'3�#4�#ค9��2�O/�R#N#7%4�ห�O4ห%9//3� 9�/9P�Q��� 

      d._.` ';�%3�Q�O�#ห'3�ค3��6�ห%9/N�9P/��6��O/��3��4%�3�N�42�/��Q5��O'2Q�ON�O��6/�%4�%
25ห%3��4��4� 
                         d._.a ห6��#N�O�/32�:�#N�'9/��/��/��3/N�9P/��6��5ห�O4�7PN2%6#ค/4##3P�ค�R#NQหON�6��4%
N'9P/�R�'/32�:�7PQ�O�#N�O�ห6�ห%9/�%/��2#�%4$O'2�2�/��7P#7ค:�2#�3�6�4#�7P�5ห��R/OQ�O���N/2%O4� 
                 d.` �O/�5ห��/ค:�2#�3�6 
                         d.`._ /32�:�7PQ�O�#�2�O/�R#N#7%4�ห�O4ห%9//3� 9�Q���O'2#7ค:�2#�3�6�3��7Q 
                                 _) �6��#�5���6�ห%9/N�9P/��6��2�O/�N�O��6��8��Q5�8P��5O���6��4#/6�7  Unified 

Soil Classification �3��7Q 
23�'3�1�์�4�/60/�%%# ��6��/��6� 

GC �%/��2#�6�Nห�7$/�%/�#7��4�R#Nค'2�3��2#�%4$O'2�6�Nห�7$/ 

SC �%4$�2#�6�Nห�7$/�%4$#7��4�R#Nค'2�3��2#�6�Nห�7$/ 

CL �6�Nห�7$/�7P#7ค/4#Nห�7$/�O/$�8��4��'4�/4��2���%/��%4$O'2
�2�/� 

CH �6�Nห�7$/'O/��7P#7ค/4#Nห�7$/#4�R#N#7/6��%7$์/3��: 
                                  `) �6��#ค3��4�N�O��6��#�3P/NR��7PR#N#7/6��%7$์/3��:�2�O/�#7คN4�5'3�O���4�P�$/6�7
/3�N�%7$�N�7$�ค/4#�O4��4�O%�N�9/��/��6�  (CBR)  #4��/N4ห%9/N�N4�3� d%  

                                  a) ';�%3�N�O��6�Nห�7$/�2#N#O�';�%3�#7คN4 Liquid Limit R#N2;��/N4 ac% Plastic 

Index #7คN4/$;N%2ห/N4� d-_` O'2#7��4�23�2N/�ค'2�7P�7P�$%N/��N4��2O�%�#4�%�4�/N#%6�3��4#N�%�Q�N�%�
ห�8P��3��7Q 
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�2O�%�#4�%�4�
/N#%6�3� 

% �N4��2O�%�P�$�Q5ห�3� 

N�%��7 N�%��7 N�%�/7 N�%�N/! 

_ �6Q/ _^^ _^^ _^^ _^^ 

a/f �6Q/ c^-fc d^-_^^ - - 

N�/%์ b ac-dc c^-fc cc-_^^ e^-_^^ 

N�/%์ _^ `c-c^ b^-e^ b^-_^^ cc-_^^ 

N�/%์ b^ _c-a^ `c-bc `^-c^ a^-e^ 

N�/%์ `^^ c-_c f-_c d-_c f-_c 

                                     b) ห6��#N�O�/32�:�#N�'9/��/��/�N�9P/�#7ค:�2#�3�6�Q5�8#�N4�R�O�8P��5O���6��4#/6�7 
Unified Soil Classification �3��7Q 

23�'3�1�์�4� 
/60/�%%# 

��6��/��6� 

GW �%/�#7��4�Qห�Nค'2�3��%/��2#�%4$P�$#7�2�/�'2N/7$�N'O��O/$ 

GP �%/�#7��4�2#P5N2#/�%/��2#�%4$P�$#7�2�/�'2N/7$�N'O��O/$ 

SW (�O4#7�%/�) �%4$#7��4�Qห�Nค'2�3��%4$�2#�%/�P�$#7�2�/�'2N/7$�N'O��O/$ 

SP  (�O4#7�%/�) �%4$#7��4�2#P5N2#/�%4$�2#�%/�P�$#7�2�/�'2N/7$�N'O��O/$ 

  

 d.`.` �4%��/3� 

 _) �6��#N 9P/QหO�6�#7ค/4#O�N�N�O�N�9Q/N�7$/�3�P�$�'/��%40�4��4%�;� PคO� P %�   
�4%N�O�O�N� �4%�#��/3��O/���6�3�6�3��7Q 
                                   _._) �5�6��7P�2Q�O��/3�P%$N�'7P$QหON�O��3Q�Q�O�/%/�ค/4#ห�4�/��6�O�N'2�3Q�
N#9P/��/3�R�O�7PO'O/�O/�R#N#4��/N4 ^.`^ N#�%ห%9/R#N#4��/N4  `  Q�  a  �/�ค/4#$4/�/��7�O�'2�7PQ�O�� 

                                   _.`) �6��7PQ�O��/3��O/��2#ค':�Nค'O4QหON�O4�3��7O'2�O/�#7ค/4#�9Q�R#N#4��/N4ห%9/
�O/$�/N4  a%  �/�ค/4#�9Q��7P /Nห#42�7PQหOค/4#O�N�2;�2:�  (Optimum  Moisture  Content)  

                                   _.a) ค/4#'4��3��%��:��N/R#Nค/%N�6� _ : a �6/23#�32�/�%/$�N/�:�OหN��2�O/��:�
�3�//�QหON�O�%/$Qห#N�O/�N�O��/4�2N/��7Pห':�ห'/#//�QหOห#�O'2R�ค%4��5QหO�6/�%:�%2�4%��/3��2�O/��5
�4%��/3�N'$'8�N�O4R�Q�N���7P��/3�O'O/�'/�O�/%/$�N/N�O�%2$2R#N�O/$�/N4 _.^^ N#�%     

 _.b) ��/3�O�N�R#N�P5�/N4 gc% �/�ค/4#ห�4O�N�2;�2:��/��6�OหO��4#/6�7�4%
��'/�  Standard Proctor 

 `) ';�%3��4%�#��/3�Nห#9/��6��# 

                                    `._) ��/3�O�N�R#N�P5�/N4 gc% �/�ค/4#ห�4O�N�2;�2:��/�';�%3�OหO��4#/6�7�4%
��'/�  Modified AASHTO 

 a) ห6��#�N/��#�O/�N�%7$#�4�%4�QหOR�O�4#O���7P�5ห���N/��4%�#��/3��O/���6�3�6
�3��7Q 
                                    a._) �4%N�ห6��2�O/��%2�5N�O��3Q�Nค/4#ห�4O�N'2�3Q�R#NN�6�  ^.c^  N#�%O'2
�O/���/3�P�$Q�O%���'O/Nห'O����3�R�#4/$N4��O/$ b N�7P$/ 
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                                    a.`) ��/3�O�N�#7คN4ค/4#O�N�23# 3��์ (Relative Density Test) R#N�P5�/N4 ec% 

O'2#7ค/4#ห�4O�N�23# 3��์N�'7P$R#N�P5�/N4 g^% 

 b) �6��#ห%9/ห6��#�'3�25ห%3�/4ค4%O'2Pค%�2%O4� 
                                    b._) �2�O/��#N�O��3Q�N�4#O�/%4�O�N'2�3Q�ห�4R#NN�6� ^.c^ N#�%Q��%�7�/�
�4%/4��N/�2�#�'3��4�ห'3��N/ห�4�3Q�'2  ^._c  N#�% 
                                   b .`) �%�7N�O��6��#�'3��4%��/3�Nห#9/��6��#2N/��%�7N�O�ห6��#�'3� �4%��/3�      
Nห#9/�ห6��# 

 c) Q��%�7�7P�4%��/3��'��2/�R#NR�O�4#�O/�5ห���2�O/��5�4%%9Q///�O'2��/3�Qห#N��
�'��2/��N4��4#�O/�5ห���8��2�5N�6��4%�#O'2��/3�Q��3Q��N/R�R�O 
 d.`.a �4%��2/�/32�:O'2%4$�4� 

 _) �4%��2/�ค/4#O�N�Q�2�4# (Field Density) �4#/6�7 Sand Cone N 9P/ 6�4%�4
คN4N�/%์N�O��์�/�ค/4#O�N�2;�2:�Q�หO/���6�3�6�4%P�$�5�4%��2/�R#N�O/$�/N4 a �:��N/�4%��2/� _ ค%3Q� �3��7Q 

_._) �6��#QหO�5�4%��2/� _ ค%3Q��N/ 9Q��7P�4%��/3� e^^ �4%4�N#�%
ห%9//$;NQ��:'$ 6�6��/�ค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4� 

_.`) ';�%3�QหO�5�4%��2/� _ ค%3Q��N/ 9Q��7P��/3� c^^ �4%4�N#�%ห%9/
/$;NQ��:'$ 6�6��/�ค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4� 
 `) �4%%4$�4��'QหO%4$�4��'�4%��2/�ค/4#O�N� %O/#%2�:�5Oห�N�O'2%2�3�
�N/ค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4� 
e. �@�ลA�)?� 
 e._ ค5�5�3�ค/4#O'2ค/4#ห#4$ 

       �4�';�%3�ห#4$�8��6��8P�#72N/�ห$4���4�N2O��N40;�$์�'4�Qห�N�/N4 ` #6''6N#�%#4��/N4 
%O/$'2 ac P�$�%6#4�% O'2#7/�:"4ค�6��7P /�2O�%�/$;NQ��N/�/N4��7P#7��4�P��/N4 _ #6''6N#�%'3�1�2�/��6�
';�%3� �3�/$;NQ� Skeletal soils R�OO�N �6��7P#7N01ห6���4�N2O��N40;�$์�'4� ` #6''6N#�% ห%9/Qห�N�/N4/$;NQ��6� 
N�O��%6#4� ac N�/%์N�O��์ ห%9/#4��/N4P�$�%6#4�%�7P#7ค/4#'8�R#NN�6� c^ N���6N#�%�4��6/�6� N�O�R�O�3Q��6�
�%4$ �6�%N/� O'2 �6�Nห�7$/ �8�N�6�R�O�:�2"4  9Q��7P  
  e.` �4%ค/�ค:#ค:�"4 O'2�4%��2/�/32�: 
        �4%�7 P�2ค/�ค:#ค:�"4 �/��4� QหO#7�%226��6"4 O'2N�6��%2P$��์�N/�4�2;�2:�    
ค/�ค:#�4��2�O/�#7ค/4#%;O 9Q��4��4��O4��4%��2/�/32�: �3��7Q 
    e.`._ �4%��2/��4%N%7$�N#O� Sieve Analysis 

    /6�7�4%��'/��7Q 25ห%3�ห4��4��4%N%7$�N#O� (Particle Size Distribution) �/�/32�:
�%2N"� �6� ';�%3� �%4$ O'2ห6�$N/$ �3Q���6�N#O�'2N/7$�O'2ห$4� P�$QหO�N4��%2O�%��4���4�Qห�N���8�
��4�N'O��7P#7��4�%N/��N4��2O�%�N�/%์ `^^ ��4� Ø ^.^ec #6''6N#�% O'O/N�%7$�N�7$�#/'�/��3//$N4��7P�N4�
ห%9/คO4��2O�%���4��N4� N �4�#/'�3Q�ห#��/��3//$N4� /6�7�4%��'/��7QR�O�%3��%:��4� AASHTO T`e-e^ 

  e.`.` /32�:ค3�N'9/���4�/32�:Qห�N�7P2:�R#NP��/N4 c �#. ��4�/32�:�N4��2O�%� N�/%์ `^^   
R#N#4��/N4%O/$'2 `c P�$�Q5ห�3� �O4N�O��%4$��4��N4��2O�%�N�/%์ `^^ R#N#4��/N4%O/$'2 `^ P�$�Q5ห�3� 
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    e.`.`._ �4��3Q�%/� 9Q��4�ห%9/�6/�%4�%';�%3� /32�:�7PR�O�2�O/�#7�4%N%7$���4�ค'2
�4�ห$4�R�ห4'2N/7$�/$N4�2#P5N2#/N 9P/�5�4%��2/�O'O/�2�O/�N�O�R�
�4#N�%� A , B , C 

- #/'%/#ห$4��7PคO4��2O�%�N�/%์ _^  �2�O/��%2�/��O/$�6 Q�2N/��7P
O�O�O%����4�O'222/4� 

- #/'%/#'2N/7$��7P�N4��2O�%�N�/%์ _^ �2�O/��%2�/��O/$�%4$�%%#�4�6         
ห%9/�%4$�7PR�O�4��4%P#NO'22N/��/�/32�:�7P�N4��2O�%�N�/%์ `^^ �2�O/�#7
R#N#4��/N4 ` Q� a �/�/32�:�7P�N4��2O�%�N�/%์ b^ 

   e.̀ .̀ .̀  �4��3Q� 9Q��4�#7�O/�5ห�� Nห#9/��O/  ̀O�N�O/�N�O�R��4#N�%� A , B ห%9/ C  N�N4�3Q� 

�4%4��7P _  ��4�O'2�/�/32�:#/'%/# 

��4��2O�%� %O/$'2�7P�N4��2O�%�P�$�Q5ห�3� 

#6''6N#�% (�6Q/) N�%� A N�%� B N�%� C N�%� D N�%� E 
c^.^^^ (`) _^^ _^^ - - - 

`c.^^^ (_) - ec-gc _^^ _^^ _^^ 

g.c^^ (a/f) a^-dc b^-ec c^-fc d^-_^^ - 

b.ec^ (N�/%์ b) `c-cc a^-d^ ac-dc c^-fc cc-_^^ 

`.^^^ (N�/%์ _^) _c-b^ `^-bc `c-c^ b^-e^ b^-_^^ 

^.b`c (N�/%์ b^) f-`^ _c-a^ _c-a^ `c-bc `^-c^ 

^.^ec (N�/%์ `^^) `-f c-`^ c-_c c-`^ d-`^ 

  e.a �4%��2/�ห4 6�3�ค/4#�O�Nห'/ (Atterberg Limits Test) : AASHTO Tg^. Tg_ 

   N�O��4%ห4�3��7�/��Q5�7P#7/$;NQ�#/'�6��4�คN4 Liquid Limit (L.L) O'2คN4 Plastic Limits (P.L) 

�8P�คN4 L.L �/��6� ค9/ �%6#4��/��Q5�7P#7/$;N /�7Q��6� �7P�5QหO�6�N�'7P$�2"4 �4� Plastic #4N�O� Liquid  ค6�
N�7$�N�O�%O/$'2�/�#/'�6�/�OหO�ห4R�OP�$�5�6��7P�N4��2O�%�N�/%์ b^ (^.b`c #6''6N#�%) #4�2#�3��Q5คN4 
Liquid Limits ค9/�%6#4��/��Q5 ค6�N�O�%O/$'2�7P�5QหO�6�Q�Nค%9P/�#9/��2/� (Liquid Limits Device)  Nห'/
#4���3�$4/ ^.c �6Q/ N#9P/Nค%9P/�#9/��2/��8P�#7�:����%2��2;� _^ #6''6N#�% �5�/� `c ค%3Q� 
  25ห%3�คN4 Liquid Limits (P.L.) ค9/�5�/��Q5�P52:�Q��6�N#9 P/�6��3Q�$3�/$;NQ�2"4  Plastic   
P�$�4%�5�6�#4ค'8�N�O�N2O�QหOO��'4$�4�7P��4�N2O��N40;�$์ �'4� _/f �6Q/ 

  คN4 6�3�ค/4#�O�Nห'/  Atterberg  Limits  (P.I) = L.L – P.L 

 e.a._ /32�:ค3�N'9/� – �%40�4��O/��6�Nห�7$/ (Clay Lump) %4�R#Oห%9//3� 9�/9P� N 

- L.L  R#N#4��/N4 b^ % 

- P.I   R#N#4��/N4 `^ % 

 e.a.` �3Q�%/� 9Q��4�ห%9/�6/�%4�%';�%3� 
 �4%�N/2%O4��3Q�%/� 9Q��4�25ห%3��4�ห'/������3Q��7P _  �3Q��7P `  �3Q��7P a  �3Q��7P b  O'2 �3Q��7P c 

  - L.L   R#N#4��/N4 b^ % 

  -     P.I    #7คN4 b-_` % 

';�%3�25ห%3��4� 3��4Oห'N��Q5 
  -     L.L   R#N#4��/N4 b^ % 
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  -    P.I    #7คN4 d-_` % 

  e.a.a �3Q� 9Q��4� 
  -    L.L   R#N#4��/N4 `c % 

  -    P.I    #7คN4 d % 

e.b �4%��2/��4%��/3� (Compaction Test) 

        �4%��/3��6� ค9/ /6�7�4%�7 P�5QหO�6�O�N�P�$�4%Q�ONค%9 P/�#9/�7P#7�Q5ห�3�O'2Q�OO%�/3�            
�� �%2O�� ห%9/23P�22N�9/� (Dynamic Compaction) QหON#O��6�Nค'9P/�N�O4�6��3�QหO#4��7P2:��4%��2/��7Q                  
#7/3��:�%22�ค์ �3��N/R��7Q 
   - ห4ค/4#23# 3��์�%6#4��Q5Q��6��N/ค/4#O�N��/��6� 

   - ห4ค/4#O�N�2;�2:��/��6�OหO� (Max. Dry Density) N#9P/Q�O '3��4��4%��/3��N4� N �3� 

   - ห4�%6#4��Q5Q��6� (Water Content) �7P�5QหO�6�#7ค/4#O�N�#4��7P2:� �8P�N%7$�/N4 Optimum 

Moisture Content ห%9/ OMC. 

   �4%��2/��4%��/3��7 Q#7�%2P$��์Q��4%ห4คN4ค/4#O�N��/��6�N#9 P/��/3��O/$ '3��4�        
�5�/�ห�8P� �8P�ห#4$�8��4%ห4ค/4#O�O�O%��/��6��7P�2�5#4Q�ON�O�/32�:�N/2%O4� P�$�9//N4ค/4#O�N�2;�2:��7Pห4R�O
�4��4%��'/�Q�หO/���'/�/N4N�O� _^^ N�/%์N�O��์ N#9P/N�O4N�7$��3�ค/4#O�N��/��6��7P��/3�Q�2�4# 

   �4%��2/�ค/4#O�N��7P�6$#Q�O�3��3P/R�Q��4%�N/2%O4��4�, N�9P/� ห%9/2�4#�6� #7 ` /6�7 ค9/ 

(�) Standard Compaction Test ห%9/  Standard AASHTO Compaction Test 

(�) Modified Compaction Test ห%9/  Modified AASHTO Compaction Test 

   e.b._ �4%�#�6�O'2��/3��%�2N/��7PN�O��N/%2�4$�Q5ค/4#O�N��/��3Q��6��7P�#�3Q�O%� �2�O/�
N�'7P$�QหO2#P5N2#/�'/��N/#7ค/4#ห�4 a^ N���6N#�% �3Q��N/R�QหO�5N�6��4%��/3��4#�O/ c.a 

   e.b.` /32�:ค3�N'9/�N�'7P$�7'2ค%8P��/�ค/4#�/O4��6/�%4�%�7'2�3Q� ค/4#ห�4ห'3��4%��/3��O/�
R#N#4��/N4 _c N���6N#�%  �8Q�%;�QหOR�Oค/4#'4��6/ a % ห%9/�4# O��%4��Q5 O'2��/3�QหOR�Oค/4#O�N�R#N�O/$�/N4 
gc %Modified AASHTO O'O/N2%O�QหO��/3�/7��3Q�ห�8P�O'2�3Q��/��N/R��4#�3Q��/��3��'N4/�:��%2�4% N 9P/QหO
R�Oค/4#O�N��4#�O/��4% 
  e.b.a  �3Q�%/� 9Q��4�ห%9/�4��6/�%4�%';�%3� �O4N�O��3Q� 9Q��4�N�6#�;O%3��O4��2�O/�%9Q/�3Q�%/� 9Q�
�4�ห%9/�6/�%4�%';�%3�N�6#�O/$!ั��:�ค:O$ห�O4%�N�'7P$�6��8Q� O'O/�8Q�%;� QหO#7ค/4#'4��4#�/4� a % ห%9/�4#�7P
�5ห��Q�O��O'O/��/3��6�ค3��4�QหOR�Oค/4#O�N�R#N�O/$�/N4 g^ %Modified AASHTO �4%�N/2%O4��3Q�%/� 9Q�
�4�ห%9/�6/�%4�%';�%3�N#9P/��/3� O'2��O�N��3Q��6�คO��4�ห%9/�3Q�/32�:ค3�N'9/�R�O�4#%;�O��O'2�O/�5ห��O'O/ 
ห4��6/�6�ค3��4�ห%9/�3Q�/32�:ค3�N'9/�OหO�QหO%4��Q5��#7ค/4#�9Q�Q�'ONค7$��3�ค/4#�9Q��7PQหO#7ค/4#O�N�2;�2:� 
(Optimum Moisture Content) N 9P/�O/��3�#6QหO�6�ค3��4� ห%9/�3Q�/32�:�3�N'9/��;��Q5�4��3Q��6/�%4�%';�%3��7P
�2�O/���/3�Q��3Q��N/R� �8P�/4��5QหO�4%��/3�R#NR�Oค/4#O�N��4#�O/�5ห���7Q ห'3��4��3Q�QหON�'7P$';�%3��7P'2
ค%8P�ค/4#�/O4��/��6/�%4�%�7P'2�3Q� ค/4#ห�4ห'3���/3��O/�R#N#4��/N4 _c �#. �8Q�%;�QหOR�Oค/4#'4��6/ b % 
ห%9/�4#O��%4��Q5 O'2��/3�QหOR�Oค/4#O�N�R#N�O/$�/N4 gc %Modified AASHTO N2%O�O'O/QหO��/3�/7�
�3Q�ห�8P��7PNห'9/ �4#�3Q��/��3��'N4/�:��%2�4% 
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 e.c �4%��2/��4%%3��Q5ห�3� CBR 

      /6�7�4%��'/� CBR  /6�7�7QN�O�/6�7�4%��2/��7P�5ห���8Q�N 9P/ห4คN4N�%7$�N�7$� Bearing 

Value �/�/32�:�3//$N4��3�/32�:ห6�#4�%�4�N 9P/�5�4%��/3�/32�:�3//$N4��3Q� P�$Q�OคO/���/3��3�Q�O�� 
(Mold) �7P Optimum moisture Content ห%9/�%6#4�%�Q5Q��6�Q� N N 9P/�5#4Q�O//�O��Pค%�2%O4��/����
O'2Q�Oค/�ค:#�4�Q��4%���3�QหOR�Oค/4#O�N�O'2ค/4#�6Q��4#�O/��4% 

    �4%��'/� CBR. /4��5R�O ` /6�7ค9/ 

    �. �4%��'/�O��O�N�Q5 (Soaked) 

    �. �4%��'/�O��R#NO�N�Q5 (Unsoaked) 

    �O4R#N%2�:/6�7Q� QหOQ�O </6�7 �.= 

        e.c._ /32�:ค3�N'9/�Q�OQ��%�7�7P  CBR  �/��3Q��6�ค3��4��O/$�/N4 d % 

                         e.c.` /32�:ค3�N'9/�คN4 CBR �O/�R#N�O/$�/N4 d % 

      e.c.a �3Q�%/� 9Q��4�O'2/ห%9/�3Q��6/�%4�%�6/';�%3� /32�:�7PQ�O�2�O/�#7คN4 CBR R#N�O/$�/N4 `c % 

          e.c.b �3Q� 9Q��4�/32�:�2�O/�#7คN4 CBR R#N�O/$�/N4 f^% 

 e.d �4%��2/�ค/4#28�ห%/�/�/32�: (Abrasion) 

    N�O��4%ห4N�/%์N�O��์�/�/32�:��2/�P�$�4%�5/32�:R��3�27�3�';��:O#Q�Nค%9P/�#9/��2/� 
Los Angeles Machine /32�:�7P�N4��4%28�ห%/ Abrasion Test �5#4%N/��N4��2O�%�N�/%์ _` ห4N�/%์N�O��์
�N4��2O�%��/�/32�:�7P�;��3�27P�$';��:O#Nห'O� N 9P/ค5�/�ห4N�/%์N�O��์�4%28�ห%/ 

    e.d._. �3Q�%/� 9Q��4�O'2/ห%9/�3Q��6/�%4�%';�%3�N�/%์N�O��์ค/4#28�ห%/�7P _^^ %/� 

R#N#4��/N4 `^ % �7P c^^ R#N#4��/N4 c^ % 

   e.d.` �3Q� 9Q��4�ห6�ค':�N�/%์N�O��์ค/4#28�ห%/R#N#4��/N4 _^ % �7P c^^ %/�R#N#4��/N4 
b^% ห6�ห%9/�%/��2#ค/��%7�N�/%์N�O��์ค/4#28�ห%/�7P _^ %/�R#N#4��/N4 _^ % �7P c^^ %/�R#N#4��/N4 
b^% 

   e.d.a ห6�$N/$ ห%9/ห6��%/��2#ค/��%7��4�Oห'N��Q5N�/%์N�O��์ค/4#28�ห%/�7P c^^%/�            
R#N#4��/N4 d % �O/$Nค%9P/�#9���2/�O'2#7 _^ % �4��4%��'/�ค/4#O�%N� (Soundness Test) P�$Q�OO�NQ�
�Q5$4P�N�7$#�3'N!� d %/� 

f.�@�คอ��)C! 

  f._ ค5�5�3�ค/4#O'2ค/4#ห#4$ 

       �4�ค/��%7� ห#4$�8� �4%�%2�/�O'2�6��3 Q�O���4%�2#ค/��%7� �4%N�ค/��%7�       
�4%�N/#ค/��%7��4%�5�6/O'2��O�N�ค/��%7��4%�N#ค/��%7�25ห%3��4�/4ค4%�N4�N                     
ค/��%7��%2�/��O/$2N/��2#�/��7N#��์ห6�$N/$ห%9/�%/��%4$�Q5O'2ห%9/24%Nค#7�2#     N 6P#2N/��2#
�3Q�ห#��2�O/�ค':�Nค'O4QหON�O4�3�/$N4��7O'2QหOค/4#Nห'/�/�ค/��%7��7PNห#422# 

       ค/��%7��O/�#7N�9Q/2#P5N2#/O'2N#9P/O�O��3/�O/�#7N�9Q/O�N�#7ค/4#ค����4/%#7ค:�2#�3�6�3�
�8#���N/�4%�3�27R�O�7O'2#7�5'3�%3��Q5ห�3��7P#4�%2�5 
 f.` �O/�5ห��/ค:�2#�3�6 
       f.`._ /32�:�2#ค/��%7� 
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                                   _) �;��7N#��์�O/�N�O��;��7N#��์�/%์�O'��์N�O��/�Qห#NR#NN29P/#ค:�"4 O'2�3��3/
N�O��O/�#7ค:�"4 �4##4�%�4��'6�"3��์/:�24ห�%%##/� . _c N'N# _-`ca` �O4R#N%2�:R/ON�O�/$N4�/9P�QหOQ�O
�;��7N#��์�/%์�O'��์�%2N"� _ 

                                    `) �%4$�O/�N�O��%4$ห$4��Q5�9�#7N#O�O�N�O�O�O�%N�22/4��%40�4�26P�N�9/��
O'2#723�2N/�ค'2�3��7P�7P�$�O/��N4��4%��2/�ค:�2#�3�6�3��7Q 
 `._) ��2/�26P�N�9/��P�$Q2N�Q5$4P�N�7$#R0�%/�R��์O'2N�7$��3�27#4�%�4� 

 `.`) ��2/�ค/4#O�O�O�%N�P�$O�N�Q5$4P�N�7$#�3'N!� c %/�#7คN428�ห%/R#NN�6� _^%  

 `.a) ��2/�2N/�ค'2P�$%N/��N4��2O�%�#4�%�4�/N#%6�3��3��7Q 
�2O�%�#4�%�4�/N#%6�3� % �N4��2O�%�P�$�Q5ห�3� 

a/f �6Q/ _^^ 

N�/%์ b gc – _^^ 

N�/%์ f f^ – _^^ 

N�/%์ _d c^ – fc 

N�/%์ a^ `c – d^ 

N�/%์ c^ _^ – a^ 

N�/%์ _^^ ` – _^ 

  a) ห6�$N/$ห%9/�%/�ห6�$N/$N�O�ห6�P#N�O/$Nค%9P/��3�%�%/��O/�N�O��%/��Q5�9��8P�N�6��8Q�
�4#�%%#�4�6#7��4��3Q�O�N b-ed #6''6N#�% (a/_d - a �6Q/) �8P��2�O/�#7��4�2N/�ค'2'�ห'3P��3�R�         /$N4�
Nห#422##7ค/4#O�O�O�%N����4��%40�4�26P�N�9/���7PR#N�O/��4%#7%;�%N4�'3�1�2Nห'7P$#คN/��O4��'##72N/�N%7$/
O���O/$�N/��5#4Q�O�O/��N4�N���์�4%�3��7Q 
    a._) ��2/�ค/4#O�O�O�%N�P�$O�N�Q5$4P�N�7$#�3'N!� d %/�#7ค/4#28�ห%/R#NN�6� _^% 

    a.`) ��2/��4%�3�27P�$Nค%9P/� Los Angeles Machine c^^ %/� #7คN4���N/�4% 
�3�27R#N�O/$�/N4 d^% 

    a.a) ��2/�23�2N/�ค'2P�$%N/��N4��2O�%�#4�%�4�/N#%6�3��8P�O�N�N�O���4�N�6�
N�/%์ _ #7��4�ห6�Qห�N2:�R#NN�6� ¾ �6Q/Q�O�3�/4ค4%ค/��%7��7P#7ค/4#ห�4R#NN�6� ^.`^ N#�% O'2ห6�N�/%์ `     
#7��4�ห6�Qห�N2:�R#NN�6� _ ½ �6Q/Q�O�3�/4ค4%ค/��%7��7P#7ค/4#ห�4N�6� ^.`^ N#�% �3��7Q 

��4� 

ห6�$N/$ 

% �N4��2O�%�P�$�Q5ห�3� 

` = _ ½ = _ = ¾ = ½ = ⅜ = No.b No.f 

ห6�N�/%์ _ - - _^^ g^ – 

_^^ 

- `^ – 

cc 

^ – 

_^ 

^ - c 

ห6�N�/%์ ` _^^ g^ – 

_^^ 

`^ – 

cc 

^ – 

_c 

- ^ – c - - 

  b) �Q5�O/�N�O��Q5�9��7P22/4��%40�4�26P�N�9/��Q��%6#4��7P�2�5QหOค/��%7�2;�N27$ค/4#
O�O�O%�N�N��%��N4�24%/6��%7$์1'1 
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 c) 24%�2#N 6P# (Admixture)N�O�24%Nค#7�7PQ2NN 6P#N�O4R�Q�2N/��2#ค/��%7�N 9P/N 6P #ค/4#
#3 P�ค�O�O�O%�O'222�/�Q��4%Q�O�4��N/��5#4Q�O�2�O/�R�O% 3�ค/4#NหO��/��4�ค�2�%%#�4%�%/�           
�4%�O4��N/� 

f.`.` O��ห'N/ค/��%7� 

          _) /32�:�7PQ�O�5O��ห'N/N�N�R#OR#O/3�O�N�Nห'O��2�O/����N/�4%�6��/�8P�N�6��4��4%N�ห%9/      
�4%�%2�:O��5QหOค/��%7�O�N�P�$ค:�2#�3�6�/�/32�:�7PQ�O#7�3��7Q 
            _._) R#OO��R#O�7 P�2�5#4�5O��� 2 � O / � ห � 4 R#N�P5�/N4 _ �6 Q/O'2�/O4�R#NN�6� g �6 Q/ $8�P$�            
�6��3�QหOO�O�O%�R#NP$�ค'/� 

              _.`) R#O/3��2�O/�N�O�R#O/3��7P�5�O/$�4/��6� 6N0124#4%��3��Q5R�OR#NN27$%;�N#9P/�;��Q5ห�4
R#N�O/$�/N4 _^ #6''6N#�% 

 _.a) R#ONค%N4O'2R#O25ห%3�คQ5$3�#7��4�R#NN'O��/N4 _ ½ x a �6Q/ 

          `) �4%N�%7$# 9Q��6/�4�%/�%3�ค/��%7� 9Q��6/�4��7P%/�%3�ค/��%7��6/ห�O4�2�O/�R#N#7�Q5�3�R#N#7
Pค'��#O'2N0126P��/��N4�Nห%9/26P��7PR#N 8��%22�ค์Nค'9/��6�/$;N�%�7 9Q��6/�7P�;��8#�Q5�2�O/��5QหO�9Q�P�$�3P/  
N 9P/�O/��3�#6QหO 9Q��6/�;��Q5//��4�ค/��%7�Qห#N 
   a) O��ห'N/N#9P/R�O�%2�/�O'O/�O/�#7ค/4##3P�ค�O�O�O%�O'2R�O�5Oห�N�O�/%2�3���4�O'2%;�%N4�
�;��O/��4#%2�:R/OQ�O�� 

   b) �N/�N�ค/��%7��O/��5ค/4#22/4�O��ห'N//:�%;%3P/QหON%7$�%O/$�4O���O/$�Q5#3��4O��   
�7P/�:�4�QหOQ�ON�N4�3Q�N 9P/�O/��3�#6QหOค/��%7��6�O��O'2#7%/$N�?Q/� 

   c) �%�7�O/�$8�O���O/$Nห'O�N2O�ห%9/P'ห2N2O�/$N4�/9P��7P�2�O/��ั��6Q�R/OQ�ค/��%7� P�$�4%  
�3�Nห'O�ห%9/P'ห2N2O��7P�:�หN4�'8��4��6/ค/��%7�R#N�O/$�/N4 a N���6N#�% 
           d) �%�7�7PQ�O$8��'4$Nห'O�N2O�$8�O����6��/�N�O�R�OQหO�'N/$%;ค/��%7��7P�'4$Nห'O�N2O��7P$8�
O���7QR/O25ห%3�ค/O4�QหOQห�NN 9P/�3��4%�N/#%;ค/��%7��O/$�7N#��์�2#�%4$/3�%42N/� _ : _ P�$�Q5ห�3�"4$Q� _` 

�3P/P#�ห'3��4��/�O�� 

f.`.a �4%�2#O'2�4%N�ค/��%7� 

      _) 2N/��2#ค/��%7�N�O��4%ห42N/��2#�/��7N#��์ห6�$N/$ห%9/�%/��%4$O'2�Q5 �2#P�$
�Q5ห�3��4��4%��'/�Q�หO/���6�3�6�4%P�$�9/N/4ค/4#O�O�O%��/�ค/��%7��7P�O/��4%ค/4#Nห#422#Q��4%�2#
O'2Q��4%ห'N/ค/��%7�N�O�N���์P�$�2�O/�#7ค:�2#�3�6�3��7Q 
    _._) #7ค/4#24#4%�%3�O%���Q� ̀ f /3�R�OR#N�P5�/N4 `_^ �6P'�%3#�N/�4%4�N���6N#�%
    _.`) �4%��2/��5'3�Q��4%%3�O%���24#4%��%2�5R�O ` /6�7ค9/ Cylinder Test 

24#4%�%3�O%���Q� `f /3�R�OR#N�P5�/N4 `_^ �6P'�%3#�N/�4%4�N���6N#�%O'2 Cube Test 24#4%�%3�O%���
Q� `f /3�R�OR#N�P5�/N4 `b^ �6P'�%3#�N/�4%4�N���6N#�% 

    _.a) �4%��2/�ค/4#�O�Nห'/�/�ค/��%7� (Consistency) N�O��4%��2/�ห4คN4�4%
$:��3/ (Slump Test) �N/��7P�2�5R�N�Q�O��ห'N/QหOQ�OคN4�4%$:��3//$;N%2ห/N4� c-_^ N���6N#�% 

   `) /6�7�4%�2#ค/��%7��O/�Q�O/6� 7�2#�O/$Nค%9 P/��2#ค/��%7��7 PR�O%3�ค/4#NหO��/��4�            
�N4�ค/�ค:#�4��N/2%O4��N/�ค/��%7��O/��2#N�O4�3�/$N4��3P/�8���N�O�27N�7$/�3�Q��4%�2#ค%3Q�ห�8P�N�O/�Q�ON/'4
�2#R#N�O/$�/N4 ` �4�7 
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   a) ค/��%7��2#N2%O� (Ready Mixed Concrete) 2N/��2#�/�ค/��%7�$/#QหON�'7P$�O�'�           
R�O�O4��8Q�/$;N�3��%613��;O�'6��N/��7P�2�5#4Q�OR�O�O/�2N�%4$�4%ค5�/�//�O��2N/��2#O'2�'��2/��4��4%
�2#�%6�QหOค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4� 6�4%�4NหO��/��N/� 

       a._) ค/4#ค'4�Nค'9P/��7P$/#QหO�/��%6#4�2N/��2#/3��:�6��N4�N�2�;��3P��/�QหO/$;NQ�
�/�N���7P�5ห���3�O2��Q��4%4� 

/3��:�6� ค/4#ค'4�Nค'9P/� 

�;��7N#��์ �O/$�/N4 `^^ ��. + `% 

#4��/N4 `^^ ��. + _% 

#/'%/# �O/$�/N4 c^^ ��. + a% 

#4��/N4 c^^ ��. + `% 

/3��:�6� ค/4#ค'4�Nค'9P/� 

�Q5O'22N/��2#N 6P# + a% 

    a.`) �4%�2# (Mixing) QหOQ�O/6�7�O/Q��O/ห�8P� 
   a.`._) �4%�2#�3��7P (Central Mixing) ห#4$�8� �4%�2#ค/��%7��8P�N2%O�N%7$�%O/$
2#�;%�์�4�P%��4�N/'4�3Q��P5Q��4%�2#�3�O2��Q��4%4� 

ค/4#�:Nค%9P/��2# ('�.#) N/'4�3Q��P5Q��4%�2# (�4�7) 
^.ec 

_.c^ 

`.`c 

a.^ 

a.ec 

b.c^ 

_ 

_.`c 

_.c^ 

_.ec 

`.^^ 

`.`c 

     a.`.`) �4%�2# ` �/� (Shrink Mixing) ห#4$�8��4%�2#ค/��%7� ` �/�P�$�/�O%�
�2#�4�P%��4�O'2�/�ห'3�N�O��4%�2#QหON2%O�N%7$�%O/$2#�;%�์ P�$%��2#(Truck Mixer)  

               a.`.a) �4%�2#P�$%� (Truck Mixer) ห#4$�8� �4%�2#ค/��%7��8 P��2#N2%O�N%7$�%O/$
2#�;%�์Q�%��2# (Truck Mixer) �4%�2#ค/��%7��O/�#7�4%ห#:�R#N�O/$�/N4 e^ %/�O'2R#NN�6� _^^ %/��4#
ค/4#N%O/�/��4%�2# (Mixing – Speed) �7P�5ห���/�Nค%9P/� 
    a.a) �4%��2N��5O��//�N�O� a �%2N"�#7ห'3�N���์�8Q�/$;N�3�'3�1�2�4%�2# (Mixing) �3��7Q 
                  a.a._) %��2# (Truck Mixer) �O4Q�O��2N�ค/��%7��4� 

              �4%�2#�3��7P (Central Mixing) QหOQ2Nค/��%7�R�OR#NN�6� f^% �/��%6#4�%
�3Q�ห#��4%�2# ` �/� (Shrink Mixing) QหOQ2Nค/��%7�R�OR#NN�6� e^ % �/��%6#4�%�3Q�ห#� 

                                     �4%�2#P�$%� (Truck Mixing) QหOQ2Nค/��%7�R�OR#NN�6� dc% �/��%6#4�%
�3Q�ห#� 
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                 a.a.`) �3Q��7Q�4%��2N�P�$%��2#�O/��N4$ค/��%7� (Discharge) //��4�P#NQหOห#�"4$Q�
N/'4 _ ½ �#. ห'3��4�N%6P#�2# 

                  a.a.a) %���2N� (Truck) Q�O��2N�%2$223Q�NO'2�2�O/��N4$ค/��%7�//�QหOห#�"4$Q�
N/'4 a^ �4�7ห'3��4�N%6P#�2# 

ค/4#ห#4$ 

- %��2# (Truck Mixer) ห#4$�8� %��8P�24#4%���2N�ค/��%7�O'2"4$Q�%��%2N"��7Q�2#7      
Q��2#�8P�24#4%�Q�O�2#ค/��%7�R�O 

- %��/� (Truck Agitation) ห#4$�8� %��8P�24#4%���2N�O'2�/�ค/��%7��7P�2#N%7$�%O/$    
2#�;%�์O'O/�4�P%��4�R�$3�ห�N/$�4��8P�P#N�2ห#:�%2ห/N4��4%N�6��4��O/$ 

- %���2N� (Truck) ห#4$�8� %��8P�24#4%���2N�ค/��%7��7P�2#N%7$�%O/$2#�;%�์O'O/O'2�O/�
�O/��3��Q5%3P/R�O 

- N/'4�7PN%6P#�2#QหO�3��4�/3�N/'4�7PN%6P#Q2N�Q5 

- N/'4�7P�5ห��R#NQ�O�3��;��7N#��์�/%์�O'��์�%2N"� a 

    b) �4%N�ค/��%7��2�%2�5R�Oห'3��4��N4�ค/�ค:#�4�R�O�%/�2/�ค/4#N%7$�%O/$�/�O��ห'N/
�4%�;�Nห'O��4%/4�Nห'O�O'226P��7P�ั�Q�ค/��%7�P�$��6�3�6�3��7Q  

       b._) ค/��%7��7P�2#N2%O�O'O/�O/�N�'�Q�O��ห'N/QหOQ�Oห#�"4$Q�N/'4 a^ �4�7 
       b.`) �4%N�ค/��%7��4��7P2;��O/�#7%4�ห%9/�N/2N�ค/��%7��O/�QหO�'4$�N/�O4�'N4��#/$;N
Q�ค/��%7��7PN�Qห#NหO4#N�ค/��%7�Q�%2$22;��/N4 _.c^ N#�%�4� 9Q��7PN�ห%9/�4��%�7Q�N�7P�5QหO#/'%/#
O$��3///��4��3� 

       b.a) �4%ห'N/ค/��%7��7PN�9P/#N�O4�3��3�ค/��%7�N�6#QหO�2N�42�6/ห�O4ค/��%7�N�6#N27$�N/�
%4��O/$�Q5�;�O'O/�8�N��/�Qห#N�3�'�R� 

       b.b) �4%N�O�N'2ค%3Q�ค/4#ห�4R#NN�6� `^ N���6N#�%O'2�O/��%2�:O�QหOค/��%7�N�9Q/O�N�
�O/$Nค%9P/�23P� (Vibrator)  

    b.c) Q�%2ห/N4��7P�����O/�%2�3��4%N�P�$�N/�ห$:�QหO�%2�:O�ค/��%7�2N/�N�QหOO�N�O'2
O�N�ห�O4�3�QหO�%:�%2R/ON�O�%/$�N/25ห%3��4��N/2%O4� 
    b.d) ��2�7Pค/��%7�$3�R#NO�O��3/�O/�%2/3�R#NQหOค/��%7�R�O%3�ค/4#�%2���%2N�9/�O'2�O/�
�O/��3��4%2;�N27$�Q5�4�O2�O��O'2'#�O/$ 

    c) %/$�N/ค/��%7� 

        c._) %/$�N/ค/��%7��2�5�4#�5Oห�N��7PO2��R/OQ�O���N/2%O4��:�OหN��4%N�ค/��%7� 
�O/��5QหON2%O�N�O��N/�NP�$$8��9/N/4%/$�N/�7QN�O�N���์�3��7Q 

       c._._) %/$�N/25ห%3��4��N/2%O4� (Construction Joint) �N/�N�ค/��%7��6��N/�3�
�N/�N�N4�O/�#7�4%�3��;'O4�26P�2��%�//�N27$�N/�O'O/�8��5�4%N�ค/��%7�2N/��N/R�R�O 
          c._.`) %/$�N/N�9P/ห� (Contraction Joint) �6/ห�O4�/�%/$�N/�O4�ห�8P��7PN�6��4��O4�
�6��3�O��ห'N/�2�O/�%/QหOค/��%7�O�O��3/N27$�N/�O'O/�8��/�O��N 9P/N�ค/��%7�Q�/7��O4�ห�8P��6/ค/��%7�    
�7PO�O��3/O'O/�2�O/��4�O/$�Q5$4Nค'9/��6/��6�Q���6�ห�8P��N/��7P�2N�ค/��%7�Q��N/��N/R� 
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       c._.a) %/$�N/N�9P/�$4$ (Expansion Joint) �N/�/N4�%2ห/N4��4%N�ค/��%7�ค%3Q�O%�
O'2ค%3Q��7P2/�QหO#7%2$2หN4��3�/$N4��O/$ _ N���6N#�%O'2QหOQ2N�N/�/N4�%2ห/N4��6/ค/��%7��O/$/32�:�%2N"�  

Elastic Filler O'2/:�%/$�N/�O/$/32�:�%2N"� Joint Sealant 

    c.`) O�N�Q$Q2N%/$�N/ (Elastic Filler) �%2�/��O/$O�N��4�/O/$ห%9/N2O�Q$/9P�N�7PNห#422#
/3�N�O�O�N�O'2/4��O/$$4�#2�/$��6�Nห'/ 

 c.a) /32�:/:�%/$�N/ (Joint Sealant) N�O�$4�#2�/$�2#�%4$/3�%42N/� _ : a %/$�N/N�9P/
�$4$�%6N/�Q�'O�8��6/ค/��%7� 

c.b) /32�:�3��Q5 (Water Stop) #7'3�1�2��4�O'2ค:�2#�3�6�3��7Q 
%4$�4% Rubber Water Stop PVC. Water Stop 

ห�N/$O%�$9�/$N4��O/$ `,c^^ P.S.I. `,^^^ P.S.I. 

ค/4#�N/��5N 42R#NN�6� _.`^ _.c^ 

ค/4#O�O��O/$�7P2:�/3�P�$Shore Durometer Type A d^ f^ 

ค/4#�;��Q5R#NN�6� c% ^.a^% 

$9����4�/$N4��O/$ bc^% b^^% 

��O%���R�O#4��7P2:� a^% `^% 

f.`.b �4%�/�O��O'2�4%�N#ค/��%7� 

              _) O��ห'N/ค/��%7��2�O/��'N/$R/O���/N4�2ค%��5ห��N/'4�/�O��O'2�4%�/�O��
�2�O/��%2�5�O/$ค/4#%2#3�%2/3�N 9P/#6QหOค/��%7�N�6�ค/4#N27$ห4$%2$2N/'4�7P�/�O��R�O�4#ค/4#O�O�O%�
�/�ค/��%7��3��4�/3��7PN�ค/��%7��5ห��P�$�%2#4��3��7Q 
     _._) O���O4��O4�N24ค4��5O ��/#N/ ` /3� 

                      _.`) O���O/�ค4�Q�OO�N� 9Q� `_ /3� 

     `) �4%�N#ค/��%7��2�O/��%2�5�3��7�7Pค/��%7�N%6P#O�O��3/O'2�O/��N#/$N4��O/$  e /3�
/6�7�4%�N##7ห'4$/6�7�3��7Q 
              `._) Q�O�%22/��:��Q5ค':#O'O/ค/$%��Q5QหON�?$�/$;NN2#/ 

                     `.`) Q�O�7��Q5QหOค/��%7�N�?$��9Q�/$;NN2#/ 

                     `.a) Q�O/6�7�3��Q5R/O���6/ค/��%7� 

                              `.b) Q�O24%Nค#7Nค'9/��6/ค/��%7� 

f.`.c �4%�N/#�6/ค/��%7� 

   _) หO4#�N/#�6/ค/��%7��7P�/�O��O'O/���/N4�2R�O%3��4%�%/�2/��4��N4�ค/�ค:#�4� 

   `) �6/ค/��%7��7P#7%; %:�ห%9/#72N/��� %N/�N'O��O/$R#N�%2���%2N�9/��N/ค/4##3P�O�O�O%�
�/�Pค%�2%O4�QหO�5�4%2�3�ค/��%7��7PN�42�3�/$N4�ห'/#N�%6N/��3Q�//�QหOห#�O'O//:��4��O/$�;��%4$/3�%4
2N/��2#�;��7N#��์ : �%4$ _ : _ P�$�Q5ห�3� 

 

 

 



19 

                   
  
  

f.`.d �4%N�O��3//$N4���2/�O'2%4$�4��' 

 _) �4%N�O��3//$N4���2/� 

   _._) 2:N#N�O��3//$N4�ห6�$N/$ห%9/�%/�O'2�%4$�5�/�/$N4�'2 c^ �6P'�%3#N 9P/��2/�
ค/4#O�O�O�%N��4%�3�2726P�N�9/��23�2N/�ค'2O'2//�O��2N/��2#ค/��%7� 

   _.`) N�O��3//$N4�ห'N/';��40�์ค/��%7�/$N4��O/$/3�'2 _ ค%3Q�N'2 a �3//$N4�ห%9/ 
ค/4#NหO��/��/��N4�ค/�ค:#�4%�N/2%O4�O'2QหON�7$�/3�N�9/��?�3�คN4$:��3/�/�ค/��%7�'���O�N��3//$N4�           
N 9P/��2/��5'3�%3�O%�/3��/�ค/��%7� 

                         `) �4%%4$�4��' 

   `._) �'�4%��2/�ค:�2#�3�6�/�ห6�$N/$/�%/��%4$O'2�4%//�O��2N/��2#
ค/��%7�QหOค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4�NหO��/��N/��5R�Q�O�4� 

   `.`) �'�4%��2/��5'3�%3�O%�/3��/��3//$N4�ห'N/';��40�์QหOค�2�%%#�4%�%/�%3�
 32�:Q��4��O4��N/2%O4�NหO��/��N/��%/�%3��4�  (ห4��2QหO#7�4%�%/�%3��4��N/�/4$:ค/��%7�ค%� `f /3�     
QหO�5�4%��2/�O�N�ค/��%7��3//$N4��7P/4$: e /3�O'2#7ค/4#24#4%�%3�O%���R�OR#N�P5�/N4 %O/$'2 ec �/��5'3�
/3��%2'3$ค/��%7�/4$: `f /3�) 

g.�@�NหลO�N2)B'คอ��)C! 

g._  ค5�5�3�ค/4#O'2ค/4#ห#4$ 

                   �4�Nห'O�N2%6#ค/��%7�ห#4$�8�Nห'O��'#Nห'O��O//O/$O'2Nห'O�P�%�2%O4�/9P��7P�%4��Q�O��
�N/2%O4��8P��O/�หN/ห:O#�O/$ค/��%7� 

g.` �O/�5ห��/ค:�2#�3�6 
  g.`._ Nห'O�N2%6#�O/�N�O�Nห'O�Qห#N�%40�4�2�6#ค%4��Q5#3�#7ค:�2#�3�6�4##4�%�4�
�'6�"3��์/:�24ห�%%#�3��7Q 
    _)  Nห'O�N2O��'#�3Q�ค:�"4  SR `b #4�%�4�#/�. `^-`cba #7�5'3��8��7P�7�$9�R#N�P5
�/N4 `,b^^ ��./�%.�#. #7�5'3��8��%2'3$R#N�P5�/N4 a,g^^  ��./�%.�#. O'2#7ค/4#$9��3/R#N�O/$�/N4%O/$'2 

`^ Q��N/�ค/4#$4/ ^.`^ N#�% 
    `) Nห'O��O//O/$�3Q�ค:�"4  SD a^ #4�%�4�#/�. `b-`cbf #7�5'3��8��7P�7�$9�R#N�P5
�/N4 a,^^^ ��./�%.�#. #7�5'3��8��%2'3$R#N�P5�/N4 b,g^^ ��./�%.�#. O'2#7ค/4#$9��3/R#N�O/$�/N4 %O/$'2 _d 

Q��N/�ค/4#$4/ ^.`^ N#�% 
   g.`.` �4%/4�Nห'O�N2%6# 

   _)  Nห'O�N2%6#�7P�3�R�O��4�%;�%N4�O'O/�O/��/�'4$�3Q�2/��O4�O'2/4��4#�7PO2��Q�
O���N/2%O4��4%/3�%2$2หN4�Nห'O�QหO/3��4�0;�$์�'4��8�0;�$์�'4�Nห'O� 

   `)  Nห'O�N2%6#�2�O/�/4�หN4��4��6/ค/��%7�P�$/3�%2$2�4��6/ค/��%7��8��6 / Nห'O�
�4#N���์�3��7Q 
 `._) �%�7Nห'O�N2%6#�3Q�N�7$/�O4R#NO2��R/ON�O�/$N4�/9P�QหO/4��%��8P��'4�ค/4#ห�4                 Q
 `.`) �%�7Nห'O�N2%6# ` �3Q�%2$2%2ห/N4��6/Nห'O��8��6/ค/��%7��7�6��3�O��      
R#N�O/$�/N4 `.c^ N���6N#�%O'2�O4�6��3��6�ห%9/ห6�QหOQ�O e.c^ N���6N#�%�/��4�O2��R/ON�O�/$N4�/9P� 

   a) Nห'O�N2%6#�O/�/4�O'2�;�QหOO�N�N 9P/#6 QหO Nค'9P /�Rห/%2ห/N4�N�ค/��%7�O'2
Q���2�%2�:O�ห%9/�4%23P�ค/��%7� 
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   b)  Nห'O�N�9/$ (Dowel Bars) �O/�#7��4�O'2/$;NQ��5Oห�N��4#O���N/��5R�/4�
�'4$�O4�ห�8P��2�O/��4�O/$$4�#2�/$QหO�3P/ 

   c)  Q���2�7Pค/��%7�$3�R#NO�O��3/หO4##6QหO�%2���%2N�9/��7P�'4$Nห'O��7Pค/��%7�  
$3�R#NR�O%3��4%หN/ห:O# 

   g.`.a  �4%�N/Nห'O�N2%6#�2�O/��N/P�$/6�7�4��3�O'2%/$�N/�/�Nห'O�O�N'2N2O��O/�2'3��3�     
หO4#�N/Nห'O��%��:��7P%3�O%�#4��7P2:�Q�ค4��3��7Q 
   _) Nห'O�N2O��'#QหO/4��4��3�R#N�O/$�/N4 b^ N�N4�/�N2O��N40;�$์�'4� Nห'O�N#9P/�'4$
�O/��/�/#4�%�4�ห%9/ c^ N�N4�/�N2O��N40;�$์�'4�Nห'O�N#9P/�'4$R#N�/�/#4�%�4� 

   `) Nห'O��O//O/$QหO/4��4��3�R#N�O/$�/N4 a^ N�N4 �/�N2O��N40;�$์�'4� P�$�'4$  R#N
�/�/#4�%�4� 

   g.`.b �4%N�O��3//$N4���2/�O'2%4$�4��' 

   _) �4%N�O��3//$N4���2/�Nห'O��:���4�N'2 a �N/�P�$R#N�Q5N2O�#7ค/4#$4/ �N/�'2 

^.d^ N#�% 
   `) �4%%4$�4��'�4%��2/�ค:�2#�3�6�/�Nห'O�N2O�O�N'2��4�QหOค�2�%%#�4%�%/�
%3� 32�:Q��4��O4��N/2%O4�NหO��/��N/��5R�Q�O�4� 

_^.�@�หB� 

 _^._ ค5�5�3�ค/4#O'2ค/4#ห#4$ 

         �4�ห6��7PQ�OQ��4�Oห'N��Q52N/�Qห�N�2N�O�ห6�Qห�NQ�O�O/��3��4%�3�N�42�/��%2O2�Q5�7P�%2�5�3�
�'6P��/�'5�Q5/4ค4%�7P�/4��4��Q5N�O��O�O�N�//�N�O��%2N"� R�O�3��7Q  
 _^._._ ห6��6Q�ห#4$�8�ห6���4�N'O�Qห�N#7��4�ค'2�3��5R��;ห%9/�6Q��O/$Nค%9P/��3�%ห%9/O%�ค�
O'2��O�N��6/ห�O4ค%3Q�2:��O4$QหO#/��;N%7$�%O/$�O/$O%�ค� 

  _^._.`  ห6�N%7$�ห#4$�8�ห6��7P#7��4��%2#4� ^.`^ - ^.`c N#�%�5#4N%7$�QหOR�O%;�%N4�O'2
��4��4#O���N/�N%7$��O/��5�4%��/3� 9Q�QหOO�N�O'O/�5ห6�Qห�N#4N%7$�QหO�6��7P2:�P�$QหOห6��O/�Qห�N�/N4      
/$;N��ห6��O/�N'O� %O/#�3Q�O�N��6/ห�O4N%7$�N2#/�3��3�ห6��O/��O4�Nค7$��O/$O%�ค�O'2�#�N/�/N4�%2ห/N4�       
ห6��O/$ห6�$N/$O'2ห6��:N�QหOO�N� 

  _^._.a  ห6�N%7$�$4O�/ห#4$�8�ห6�N%7$��4#�O/ _^._.` O'2$4O�/�6/ห�O4�4#�N/�/N4�%2ห/N4�
ห6��O/$�;��N/ 

  _^._.b  ห6��N/ห#4$�8�ห6��7P#7ค/��%7�ห$4�O�%��4#�N/�/N4�%2ห/N4�ห6��O/�Qห�N 
_^._.c ห6�N%7$�Q��'N/�'/��4�N4$  

 _) ห6�N%7$�Q��'N/�'/��4�N4$O��  GABION ห#4$�8� ห6�N%7$���4��%2#4�     
^._c - ^.`c N#�% 

 `) ห6�N%7$�Q��'N/�'/��4�N4$  MATTRESS ห#4$�8� ห6�N%7$���4��%2#4�       
^.^ec - ^._c N#�% 
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 _^.` �O/�5ห��O'2ค:�2#�3�6 
  _^.`._ ค:�2#�3�6�3P/R� 

_) ห6�Qห�N 
   _._) #7ค/4#O�O�O�% N�R#N� :�% N/�O'2���N/�4%�3�2 7 (Abrasion) ��2/�P�$/ 6�7            
Los Angeies Abrasion Test O'O/2N/��7P28�ห%/2;�ห4$R#NN�6� b^% 

  _.`) #7ค/4#ค��� (Soundness) N#9P/��2/��O/$/6�7 Sodium Sulphate O'O /2N /�    
2;�ห4$�O/�R#NN�6� _`% P�$�Q5ห�3� 

  _.a) #7ค/4#�N/��5N 42R#N�P5�/N4 `.d O'2N�O�ห6�#4�4�Oห'N�P%�P#Nห6� 

  _.b) #723�2N/�ค'2�7P�7P�$�8Q�/$;N�3�ค/4#ห�4�/�ห6��3��7Q 
                      _.b._) ห6��6Q�ห�4 ^.g^ N#�%#7��4��/��O/�ห6�P�2:� ø R#NN�6� ^.b^  N#�% 

�Q5ห�3��/��O/�ห6� (��.) ��4� ø �/��O/�ห6� (#.) % O�N'2��4�P�$�Q5ห�3� 

c^-_^^ ^.a`c-^.b^^ #4��/N4 b^ 

_^-c^ ^.`^^ – ^.a`c c^-d^ 

�P5�/N4 c �P5�/N4 ^._c^ �O/$�/N4 _^ 

�Q5ห�3��/��O/�ห6� (��.) ��4� ø �/��O/�ห6� (#.) % O�N'2��4�P�$�Q5ห�3� 

ห6�$N/$O'2ห6��:N� ห6�$N/$O'2ห6��:N� �O/$�/N4 c 

            _.b.`) ห6��6Q�ห�4 ^.d^ N#�%#7��4��/��O/�ห6�P�2:� ø R#NN�6� ^.ae N#�% 

�Q5ห�3��/��O/�ห6� (��.) ��4� ø �/��O/�ห6� (#.) % O�N'2��4�P�$�Q5ห�3� 

`c – ec ^.`e^ – ^.ae^ #4��/N4 b^ 

c – `c ^._c^ – ^.`e^ `^ – d^ 

�P5�/N4 c �P5�/N4 ^._c^ �O/$�/N4 `^ 

ห6�$N/$O'2ห6��:N� ห6�$N/$O'2ห6��:N� �O/$�/N4 c 

                                  _.b.a) ห6��6Q�ห�4 .̂bc N#�%#7��4��/��O/�ห6�P�2:� ø R#NN�6� .̂̀ e N#�% 

�Q5ห�3��/��O/�ห6� (��.) ��4� ø �/��O/�ห6� (#.) % O�N'2��4�P�$�Q5ห�3� 

_^ –`c ^.`^^ – ^.`e^ #4��/N4 cc 

c – _^ ^._c^ – ^.`^^ ac -bc 

�P5�/N4 c �P5�/N4 ^._c^ �P5�/N4 _^ 

ห6�$N/$O'2ห6��:N� ห6�$N/$O'2ห6��:N� �O/$�/N4 c 

 `) �'N/�'/��4�N4$ 

    `._) N�O���6�Nค'9/�23��227 (Hot dip galvanized) �%2�/��8Q��4�'/��4�N4$�3�N�O�%;�ห�Nห'7P$#
��6� 3�N�'7$/ a %/�#7 ` O��ค9/ 

  `.`._) �'N/�'/��4�N4$O�� GABION #7��4�23�2N/��4#O��P�$#7��4��N/��4�N4$�4�%2$2
 3�N�'7$/ <D= R#N#4��/N4 _^ x _a N���6N#�% 
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  `.`.`) �'N/�'/��4�N4$ MATTRESS #7��4�23�2N/��4#O��P�$#7��4��N/��4�N4$�4�%2$2
 3�N�'7$/ <D= R#N#4��/N4 d x f N���6N#�% 
   `.`) �4%�8Q�Pค%�%;��'N/�N�O�27PNห'7P$#P�$Nค%9P/��3�%QหOR�O��4�O'223�2N/��4#O��O'2#7��3��3Q�
"4$Q��:� _ N#�%#7�4�>� – N�>�R�O 
  `.a) ค:�'3�1�2�/�'/� (Wire) �7PQ�O�%2�/�N�O��'N/�'/��4�N4$�2�O/�#7คN4ค/4#�O4��4�O%��8� 
(Tensile Strength) R#N�O/$�/N4 af ��./�%.##. �4#/6�7�4%��2/�#/�.e_ <'/�Nห'O�Nค'9/�23��227= O'2#7
��4�'/�O'2�4%Nค'9/�23��227�3��7Q 
   `.a._) �'N/�'/��4�N4$O�� GABION 

��6��/�'/� N2O��N40;�$์�'4� (##.) �Q5ห�3��3Q��P5�/�23��227�7PNค'9/�        
(�%3#/�%.#.) 

'/�Pค%� a.c `ec 

'/��3� `.e `d^ 

'/� 3� `.` `b^ 

   `.a.`) �'N/�'/��4�N4$O�� MATTRESS 

��6��/�'/� N2O��N40;�$์�'4� (##.) �Q5ห�3��3Q��P5�/�23��227�7PNค'9/�         
(�%3#/�%.#.) 

'/�Pค%� `.e `d^ 

'/��3� `.` `b^ 

'/� 3� `.` `b^ 

  `.b) �4%$8�O'2 3��'N/�%2ห/N4��'N/��4�N4$O'2�4�>��'N/�QหOQ�O'/� 3���4�N2O��N40;�$์�'4�       
`.` #6''6N#�%  3�$8��3�'/�Pค%��'N/�P�$ 3�N�'7$/ a %/�O'2 _ %/�2'3��3�Q�O�N'2�N/��4�N4$ 

  `.c) '/�Pค%��'N/��O/�ห:O#�O/$/32�:�7PR#NN�O�2�6#O'2 6# ์�9P/�;O�'6���'/�Pค%��'N/�P�$QหONหO�N�N��3�
�:��O4� 

   _^.`.` �4%/4�N%7$�ห6� 

    _) �5�4%�%3�%2�3��%6N/��7P�2/4�N%7$�ห6�Qห�Nห%9/�'N/�'/��4�N4$QหON%7$��%40�4�
/3� 9�O'2�;/32�:%/� 9Q��%2N"��%/�ห%9/�%/��2#�%4$ห%9/O�N�Q$23�Nค%42ห์QหOR�O��4�ค/4#ห�4�4#O�� 

    `) �4%/4�N%7$�ห6��2�O/��5�O/$ค/4#%2#3�%2/3�#6QหON�6��4%O$��3/P�$#7�O/���4�
N�7$/�3�/$;N%/#�3�N�O��':N#O'2�O/�/4�N%7$�QหO�6/ห�O4#/��;N%7$�O'2ค/4#ห�4N�'7P$N�N4�3��7P�5ห��Q�O�� 

    a) Q���2/4��'N/�'/��4�N4$'���O�N�Q$23�Nค%42ห์�2�O/�R#N�5QหON�6��4%�7��4�ห%9/
N�6��4%Nค'9P/��3/�/�O�N�Q$23�Nค%42ห์�O4�#:#�/��4%�;O�N�Q$23�Nค%42ห์QหO 3��8Q�ค%8P�N�N4�/�ค/4#ห�4�/�
�'N/�'/��4�N4$ 

    b) /4��'N/�'/��4�N4$�5�4%P$�$8�QหO/$;NQ�%;�27PNห'7P$#O'2�%%�:ห6�'�Q��'N/�'/��4
�N4$�O/�/4�N%7$�QหOค'2�3�/$N4�ห�4O�N�Nห'7P$##:#�O/�N�O4�3�O'2#7ค/4#2/$�4# 
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_^.`.a �4%N�O��3//$N4���2/�O'2%4$�4��' 

   _) �4%N�O��3//$N4���2/� 

   _._) 2:N#N�O��3//$N4�ห6�Qห�N�5�/� _^^ �6P'�%3#N 9P/��2/�ค/4#O�O�O�%N�
ค/4#ค���ค/4#�N/��5N 42O'223�2N/�ค'2 

   _.`) �3�N�%7$#N/�24%%3�%/�#4�%�4��4%�'6�O'2ห%9/�'�4%��2/�ค:�2#�3�6
�/��'N/�'/��4�N4$�4#�O/�5ห��Q�O�� 

   `) �4%%4$�4��' 

   `._) �'�4%��2/�ค:�2#�3�6�/�ห6�Qห�NQหOค�2�%%#�4%�%/�%3� 32�:Q��4�
�O4��N/2%O4�NหO��/��N/��5R�Q�O�4� 

   `.`) �'�4%�%/�2/�ค:�2#�3�6�/��'N/�'/��4�N4$QหOค�2�%%#�4%�%/�%3�
 32�:Q��4��O4��N/2%O4�NหO��/��N/��5R�Q�O�4� 

__.�@�!ลA�หญO@ 

__._ ค5�5�3�ค/4#/ค/4#ห#4$ 

     �4��';�ห�O4ห#4$�8��4%�';�ห�O4��ค':#�6/�6�N 9P/�O/��3��4%�3�N�42�4��Q5�%6N/�N�6�'4��/�    
ค3�N�6�N�6�'4��'6P��%6N/�/4ค4%N�O��O� 

__.` �O/�5ห��/ค:�2#�3�6 
   __.`._) ��6�ห�O4�7PQ�O�';��2�O/�N�O� 3��์ห�O4�7Pห4R�O�N4$Q��O/��6P�#7'3�1�2%4��%2�4$//�N�O�   
/��/O4�24#4%�$8�N�42�3�N�9Q/�6�R�ON�O�/$N4��7O'2N�O� 3��:์�7P���4��N/2"4 �6�!O4/4�40Q��O/��6P��3Q� 

   __.`.`) �N/��';�ห�O4�2�O/��3�N�%7$# 9Q��7P�%6N/��';�ห�O4P�$�5ห�O4�6�  (Top Soil) #4�#O'2  
��/3�QหO#7ค/4#ห�4�%2#4� ^._^ N#�% 
   __.`.a) ห�O4�7 P�5#4�';�ห%9/�;�2�O/�N�O�ห�O4�7 P$3�R#N�4$O'2�5'3�N�%6�N�6�P�N�O�O�N�ห�4
�%40�4�/3� 9�ห6��O/�P�%4�R#O�6�#4�3�ห�O4 
   __.`.b) O�N�ห�O4�7P�5#4�';��2�O/�#7�6��6�ห�O4ห�4R#NN�6� ^.^c N#�%O'2�O�ห�O42;�R#NN�6� ^._` 

N#�% N#9P/�:�ห�O4#4O'O/�O/�%7��';�"4$Q� `b �3P/P#� %O/#��/3�QหOO�N��3� 9Q�N 9P/#6QหO#7P %�/4�40�N/��N/
%2ห/N4�O�N�ห�O4�'��O/$�6�QหON%7$� 

   __.`.c) �O/�#7�4%�;O'�5%:�%3�14ห�O4�%6N/��7P�';����/N4ห�O4N�%6��/��4#O'2O %N�%2�4$ค':#
 9Q��7PP�$2#P5N2#/O'2�2�O/��:�O'2�5�3�/3� 9�/9P�N�7PR#N�O/��4%//��4��%6N/��7P�';�ห�O4 

_`.�@�/?2 @�)อ� 
_`._ ค5�5�3�ค/4#/ค/4#ห#4$ 

   /32�:�%/� ห#4$�8� /32�:ค3�N'9/��7PN�O��%/�ค'2/$N4��7ห%9/�%/��2#�%4$ค'2�3�/$N4��7 P�$�%40�4�
N01�6�O'224%�7PN�O�/3��%4$N�9/��ห%9/N�O�O�N�Q$23�Nค%42ห์�5ห�O4�7P�%/�O'2%2�4$�Q5�7P�8#�N4��3Q��6� P�$  
#6$/#QหON01#/'�6�Rห'�N4�//�#4N 9P/�O/��3��4%�2'O4�O'2�4%�3�N�42 

_`.` �O/�5ห��/ค:�2#�3�6 
    _`.`._) /32�:�%/� 
   _) �%/��2#�%4$O�N��4#�%2N"��4%Q�O�4�N�O� ` ��6� 

   _._) ��6��7P _ Q�O%/� 9Q�%2ห/N4��6��3�ห6�Qห�N#7��4�ค'2�3��3��7Q 
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�2O�%�#4�%�4�/N#%6�3� % �N4��2O�%�P�$�Q5ห�3� 

a �6Q/ _^^ 

_ ½ �6Q/ f^-_^^ 

¾ �6Q/ bc-ec 

a/f �6Q/ ac-bc 

N�/%์ f `c-ac 

N�/%์ b^ _c-`c 

N�/%์ _^^ ^-`^ 

N�/%์ `^^ ^-c 

     _.`) ��6��7P ` Q�ON�O�/32�:�%/�#7��4�ค'2�3��3��7Q 
�2O�%�#4�%�4�/N#%6�3� % �N4��2O�%�P�$�Q5ห�3� 

_ ½ �6Q/ _^^ 

¾ �6Q/ e^-fc 

a/f �6Q/ dc-ec 

N�/%์ b d^-e^ 

N�/%์ a^ ac-c^ 

N�/%์ c^ `c-b^ 

N�/%์ _^^ ^-a^ 

N�/%์ `^^ ^-c 

             `) �%/�Q�ON�O�/32�:�%/�Q��4%�5 Toe Drain #7��4�ค'2�3��3��7Q 
�2O�%�#4�%�4�/N#%6�3� % �N4��2O�%�P�$�Q5ห�3� 

a �6Q/ _^^ 

_ ½ �6Q/ ec-gc 

¾ �6Q/ cc-ec 

a/f �6Q/ ^-cc 

N�/%์ b ^ 

           a) O�N�Q$23�Nค%42ห์�O/�N�O���6� Non-Woven �7P#7�%%#/6�7�4%�'6�O�� Needlepunch       
�7P�'6��4�N2O�Q$ Polypropylene �7P#7ค/4#$4/�N/N�9P/��3��3Q��9� (Continuous Filament) ค/4#$4/�/�N2O�Q$
P�$N�'7P$�2$4/�/N4  f �#. ห%9/O�� Thermally Bonded �8P�Q�O/32�:�7P�'6��8Q�Qห#N�3Q�ห#�O�N��4#�%2N"�   
�4%Q�O�4�N�O� ` ��6� �3��7Q 
   a._) ��6��7P _ Q�O�3��4��;ค':#/32�:�%/� 

ค:�2#�3�6 �O/�5ห�� 

คN4 CBR.PUNCTURE 

(EN ISO _``ad,BS dg^d : PART b, ASTM D d`b_) 

R#N�O/$�/N4 _bc^ N 
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คN4 MASS PER UNIT AREA R#N�O/$�/N4 _a^ g/m` 

คN4 WATER FLOW RATE 

(BN dg^d : PART a, ASTM D bbg_) 

R#N�O/$�/N4 fc I/m` sec 

(_^ cm-head) 

คN4 TENSILE STRENGTH 

(EN ISO _^a_g, BS dg^d : PART _, ASTM D bcgc) 

R#N�O/$�/N4 e.c K N/m. 

(WIDTH) 

คN4 PORE SIZE  Og^wห%9/ Og^d 

(ASTM D bec_, BS dg^d PART ` AOS ^g^) 

R#N�O/$�/N4 __^ µm. 

               a.`) ��6��7P ` Q�O%/� 9Q�ห6�Qห�N 

ค:�2#�3�6 �O/�5ห�� 

คN4 CBR. PUNCTURE 

(EN ISO _``ad, BS dg^d : PART b, ASTM D d`b_) 

R#N�O/$�/N4 ``^^ N 

คN4 MASS PER UNIT AREA R#N�O/$�/N4 _f^ g/m` 

คN4 WATER FLOW RATE 

(BS dg^d : PART a, ASTM D bbg_) 

R#N�O/$�/N4 c^ I/m.` sec 

(_^ cm-head) 

คN4 TENSILE STRENGTH 

(EN ISO _^a_g, BS dg^d : PART _, ASTM D bcgc) 

R#N�O/$�/N4 _`.c K N/m. 

(WIDTH) 

คN4 PORE SIZE  Og^wห%9/ Og^d 

(ASTM D bec_, BS dg^d PART ` AOS ^g^ 

R#N#4��/N4 g^ µm. 

 _`.`.` �4%�;/32�:�%/� 
         _) �%/��2#�%4$ห%9/�%/� 

     _._) �N/��;/32�:�%/��O/�N�%7$#�4�%4�%/� 9Q�P�$�:��%3�O�N�QหO#7ค/4#'4�O'2�/�N��
�4#�7P�5ห��R/OQ�O���O4�:�N�6�R��2�O/�Q�O/32�:%/� 9Q�Q2N'�R�QหON�O# 

 _.`) �%/�Q�O�5/32�:�%/� Toe Drain �4%�#��/3��2�O/��5N�O��3Q�Nค/4#ห�4�3Q�'2R#NN�6� ^.c^ 

N#�%��/3�P�$Q�O%���/3�'O/Nห'O����3�R#N#4/$N4��O/$ b N�7P$/��/3�O�N�#7ค/4#ห�4O�N�23# 3��์(Relative 

Density ) R#N�P5�/N4 ec% O'2#7ค/4#ห�4O�N�23# 3��์N�'7P$R#N�P5�/N4 g^ % 

 _.a) Q��%�7�7 Pห$:��4%�#/32�:�%/�N�O�N/'4�4�O'2N%6 P#�#Qห#NQหO�5�4%�:��6/ห�O4N�6#          
QหO�%:�%2O'O/��/3��N/�ห'3��4��3Q��8�'�/32�:�7P�2�#�8Q�Qห#N�N/R� 

 `) O�N�Q$23�Nค%42ห์ 

 `._) ��2/4�ห6�'���O�N�Q$23�Nค%42ห์�2�O/�R#N�5QหON�6��4%�7��4�ห%9/N�6��4%Nค'9P/��3/�/�
O�N�Q$23�Nค%42ห์���5QหONค'9P/��3///��4��%6N/��7P�O/��4%%2�:�O4�#:#�/��4%�;O�N�Q$QหO 3��8Q�ค%8P�N�N4�/�
ค/4#ห�4ห6�ห%9/ค4� ค2'.  

 `.`) R#N/�:�4�QหO26P��3�Nค'9P/��:���6��N4�R���O�N�Q$23�Nค%42ห์ห'3��4��4%N%7$�ห6�O'O/ 

 `.a) �N/�/4�ห6���O�N�Q$23�Nค%42ห์�2�O/��/�ห#:�$8�QหOO�N�O'2N%7$�ห6�N%6P#�4��%6N/��7P/$;N
�O4�'N4��N/� 

 `.b) �4%N%7$�ห6�หO4#$��O/�ห6�2;��/N4 ^.c^ #. �O4ห4�#7�4%�;ห6��O/$Nค%7P/��3�%P�$�%��2#7ห6�
�O/�N'O��;%/�%3�ห�4R#N�O/$�/N4 ^._c #. 
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 `.c) �4%�N/N�9P/#O�N�Q$23�Nค%42ห์�5R�O ` /6�7�3��7Q 
  `.c._) �4%�N/P�$�4%QหOO�N�Nห'9P/#�3� (Overlapping) %2$2�4��/�O�N�Q$R#N�O/$�/N4     

^.c^ #. 

  `.c.`) �4%N$O� (Sewing) QหO�5�4%N$O�O���N/N�9P/�P�$Q�O�O4$ Polyester ห%9/ Nylon  

�5�4%N$O�O���N/N�9P/� 
 _`.`.a �4%�%/�2/�ค:�2#�3�6 
   _) �4%N�O��3//$N4���2/� 

     _._) 2:N#N�O��3//$N4��%/�ห%9/�%/��2#�%4$�5�/� c^ �6P'�%3#N 9P/��2/�23�2N/�ค'2 

  _.`) �3�N�%7$#N/�24%%3�%/�#4�%�4��4%�'6�O'2ห%9/�'�4%��2/�ค:�2#�3�6�/�O�N�Q$
23�Nค%42ห์�4#�O/�5ห��Q�O�� 

   `) %4$�4��' 

   `._) �'�4%��2/�ค:�2#�3�6�/��%/�O'2ห%9/�%/��2#�%4$QหOค�2�%%#�4%�%/�%3�
 32�:Q��4��O4��N/2%O4�NหO��/��N/��5R�Q�O�4� 

   `.`) �'�4%�%/�2/�ค:�2#�3�6�/�O�N�Q$23�Nค%42ห์QหOค�2�%%#�4%�%/�%3� 32�:Q�    
�4��O4��N/2%O4�NหO��/��N/��5R�Q�O�4� 

_a.�@�!อ�N2@N�O' 

_a._ ค5�5�3�ค/4#/ค/4#ห#4$ 

             N24N�O#ค/��%7��2�O/�R#N�5R��/����/N4ค/��%7��2%3��5'3����7P�O/$�7P2:��4#�7P%2�:R/OR�O �2�O/�#7
�4%%2#3�%2/3�Q��4%�O/��3�ค/4#N27$ห4$�7PN�6��8Q��3��3/N�O# �3/N�O#�2�O/�R#N�;�O%��8�ห%9/�/ห%9/O%��%2�5�7P
�5QหOค/��%7��;��%2O��O'2O��O$�//��4��3� หO4##6QหO�/�N�O#"4$Q�%30#7 a^ N#�% �/�Pค%�2%O4��7PN�O� 
Structural Concrete ���/N426P��N/2%O4��3��'N4/�3Q��2#7/4$:R#N�O/$�/N4 e /3� �4%�/�N�O#�:�ค%3Q��2�O/�#7        
�;Oค/�ค:#�4��/��;O/N4�O4�/$;NN2#/R� 

 _a._._ �4%�5ห���5Oห�N� �2�O/��%/�2/��5Oห�N�O'2%2$2หN4��/�N24N�O#QหO�;��O/��4#
O��/$N4�%2#3�%2/3��N/��7P�2�5�4%�/�N24N�O#'�R� 

 _a._.` ค/4#ค'4�Nค'9P/��7P$/#%3�  Q��%�7�7PN�O��4%�/�N24N�O#�%� O��N24N�O#�2N��//��4�
O�/�6P�R�OR#NN�6� ¼ �6Q/  �N/ค/4#$4/�/�N24N�O# _ !:� (d #.#. �N/ค/4#$4/�/�N24N�O# a^ �#.)  Q��%�7�7PN�O�
�4%�/�N24N�O#N/7$� O���/�N24N�O#�2N��//��4�O�/N/7$��7P�5ห��QหOR#NN�6� ½ �6Q/ �N/ค/4#$4/�/�N24N�O#    
_ !:� (_`.c #.#. �N/ค/4#$4/�/�N24N�O# a^ �#.) Q��%�7Q�N �O�4#�:�0;�$์�'4��/�ห3/N24N�O#�2�O/�        
R#NN�7P$�N��//��4��:��7P�5ห��R/OQ�O��N�6��/N4 b �6Q/ (_^ �#.) 

_a._.a �4%�/�N�O#�N/N�9P/��3�  �4%�/�N�O#O�N'2�O��2�O/�QหO';��:O#�/��6��N/�3� R��3Q�O�N�4%�/�
ค%3Q�O%�   P�$�%40�4��4%ห$:� ��N24N�O#�#�6�R�O%2�3��7P�;��O/� �/��4�2#7Nห�:2:�/623$N�6��8Q� �4%�/�QหO�/�
�4��8P��'4��/��4�%4�//�R��3Q�2/��O4� ห4�#7�4%'/$�3/�/�N24N�O# QหO��N24N�O#QหO�#�6���R�O%2�3��7P
�;��O/� 

_a._.b ค/4#'8��/�N�O#�7P�/�'�R�  N24N�O#�2�O/��/�'�R�QหO'8����8�%2�3��7PR�O�5ห��R/O Q��%�7
�7P�/�N24N�O#�/�'8�'�R��8�%2�3��7P�5ห��R/OO'O/ O�NR#N24#4%�%3��Q5ห�3��4#�7P�O/��4%�7P�5ห��R/OR�O�3Q� 
�2�O/��5N�6��4%/$N4�Q�/$N4�ห�8P��N/R��7Qค9/ 
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 �.�2�O/��N/ค/4#$4/�/�N24N�O#N 6P#�8Q�QหO�6��N/ O'2�O/��/�'�R�/7�"4$ห'3��4� O�%2$2
�4%�N#ค/��%7�O'2ค/��%7�24#4%�%3��5'3���R�O�4#�7P�5ห��R/OO'O/ ���%2�3Q�N24N�O#�3Q�%3��Q5ห�3��4#�7P
�5ห��R/OR�Oห%9/ 

 �.�2�O/�N 6P#�5�/�N24N�O#�4#�;Oค/�ค:#�4��/��;O/N4�O4�NหO�2#ค/% 

_a._.c  �O/%2#3�%2/3�N�7P$/�3�N24N�O#O��$4/N%7$/  �4%Nค'9P/�$O4$O'2�4%�/�N�O#�7P#7�4%$4/#4� 
(High Slenderness Ratio) �2�O/�#7ค/4#%2#3�%2/3�N�O� 6N01Q�N%9P/� Overstress ห%9/O�/N�O#�7PN�7P$�N��//�
�4�O�/�6P��7P�;��O/� 

_a._.d /3�%4�4%%3��Q5ห�3��%%�:��'/�"3$�7P�O/$�7P2:��/�N24N�O#  �;O%3��O4��2�O/��5�4%ค5�/�
/3�%4�4%%3��Q5ห�3��%%�:��'/�"3$�O/$�7P2:��/�N24N�O#P�$QหON�O��7P$/#%3��3��3P/R�O'2�4#�7P�;Oค/�ค:#�4��/�
�;O/N4�O4� 6�4%�4NหO��/� 

Q��%�7�7P/3�%4�4%%3��Q5ห�3��%%�:��'/�"3$�7P�O/$�7P2:��/�N24N�O#�7Pค5�/��4�2;�%�3��'N4/
�O4��O� /$;N"4$Q�O/3�%4�4%%3��Q5ห�3��%%�:��'/�"3$�/�N24N�O#�7P�5ห��R/OQ�O�� O�Nห4��;Oค/�ค:#�4��/�   
�;O/N4�O4�#7ค/4#NหO�/N4ค/%�2�O/��%/�2/�P�$�4%��'/��Q5ห�3��%%�:���N24N�O#/7�N 9P/QหOO�NQ� �;O%3��O4��O/�
�3��5QหOP�$ค6�คN4Q�O�N4$N 6P#�8Q�N�N4�7PR�O�N4$R��%6�N N�N4�3Q� 

_a._.e �4%�3�N24N�O#  �2�O/��3�QหO�6/ห�O4�/�N24N�O#�3Q��4��3�ค/4#$4/�/�N24N�O# �4%�3��2Q�O  
Pneumatic 2�3�  N'9P/$  ห%9/Nค%9P/�#9//9P��7PR�O%3��4%NหO��/��4��;Oค/�ค:#�4��/��;O/N4�O4� หO4##6QหO�3�N24N�O#
P�$%2N�6�N�O�/3��4� 

_a._.f N01O'2/32�:�7P�O/��3�//�#4�4�N24N�O#  �;O%3��O4��2�O/�%/�%/#O'2N�O��;O�5R��6Q�$3��7P�7P     
�;Oค/�ค:#�4��/��;O/N4�O4��5ห��QหO 

 _a._.g ห3/N�O#�7P�/��6��5Oห�N�  หO4##6QหOQ�ONค%9P/�#9/Nค%9P/�Q�OQ�N �8�ห%9/�3�QหON�O42;N�5Oห�N��4#�7P
�5ห��R/O 

_a._._^ Nค%9P/��3�ค3�N24N�O#  Q��4%�/�N24N�O#�2�O/�#7Nค%9P/��3�ค3�ห%9/Nค%9P/�#9/Q�N �7PNห#422# 
N 9P/#6QหON�O#Nค'9P/��4��O4��O4��4��5Oห�N��7P�5ห��R/O 

_a._.__ �4%�/�N�O#�'3��/�N24N�O# Q��%�7�7P�/�N�O#/$;NN�O��':N#ห%9/#7%2$2Q�'O�3� �2�O/�#7�4%
�%/�2/��;�4%�/��'3�ห%9/Nค'9P/�$O4$�4��5Oห�N�N�6#�/�N24N�O# �O4N24N�O##7�4%�/��'3�ห%9/Nค'9P/�$O4$�4�
�5Oห�N�N�6#N�6��8Q� �2�O/��5�4%O�OR�QหON24N�O�Nห'N4�3Q�/$;NQ��5Oห�N�O'2%2�3�N�6#ห%9/24#4%�%3��Q5ห�3�
�%%�:��/�N24N�O#R�O�4#�7P�5ห��R/O/$N4�Q�/$N4�ห�8P�ห%9/�3Q�2/�/$N4� 
      _a.` �4%�/�N24N�O#25ห%3��4%�%/�2/� 

              ค/�ค:#�4��/��;O/N4�O4�#726��6N�7P�2�5QหO�;O%3��O4��5�4%�/�N24N�O#�7P#7ค/4#2�23$//� N 9P/�%/�2/�
2"4 �/�N24N�O# N24N�O#�3Q�N#9P/�/��8Q�#4O'O/R#N/N4�2#7ค/4#N27$ห4$ห%9/R#N�O�9//N4N�O�N�O#�7PQ�OR#NR�OO'O/ 

_a.a N24N�O#�7P�5%:�Q�%2ห/N4��4%�/� ห%9/R#N/$;NQ��5Oห�N��4#�7P%2�:R/O 
             N24N�O#�7P�5%:�ห%9/R#N/$;NQ��5Oห�N��4#�7P%2�:R/OQ�O���2�O/��/�//� O'2�/�N24N�O#Qห#NO��  
ห%9/�2�3��6Q�O'O/�/�N24N�O#Qห#N'�R�O���:�Q�'ONค7$� P�$#7��4��/�ห3/N�O#Qห�N�8Q��/N4N�6#�4#�7P�2�5ห�� 
P�$�;O%3��O4��2�O/�N�O��;O//�คN4Q�O�N4$N/��3Q�ห#� 

_a.b %2�3��/�ห3/N�O# 

              %2�3��/�ห3/N�O#�:�N �O��7Pค%/��O/$ Pile-cap �2�O/�$9P�N�O4R�Q� Pile-cap �4#�7P�5ห��R/OQ�O�� 
�;O%3��O4��2�O/��%/�2/�%2�3��/�N24N�O#O'2O2��O���/�%2�3��/��N/�หN4��/�ห3/N�O#�O/$ �O4�%4��/N4       

#7ค/4#ค'4�Nค'9P/�N�6��/N4 ^._^ N#�% �2�O/��5�4%O�OR��4#ค5O�2�5�/��;Oค/�ค:#�4��/��;O/N4�O4� 
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_a.c �3��8��4%�/�N24N�O# 

 �;O%3��O4��2�O/��3��5�3��8�O2���4%�/�N24N�O#�:��O�P�$2#�;%�์ %4$�4��3��8��4%�/�N24N�O#
�2�O/��%2�/��O/$��4� �5Oห�N� O'2%2�3��/��'4$N24N�O#�3Q��N/�O'2ห'3��4%�/�N24N�O# Q��3��8��2�O/�
%/#�8�%2$2�4%�#�/�N24N�O#P�$N�'7P$O�N'2�O�N#9P/�5�4%�/�26�ค%3Q�2:��O4$ �4%N�O��3��8��4%�/�N24N�O#�/�
ห#;Nห%9/�':N#Q�N �O�4#�2�O/��5�6��N/�3��3Q�O�NN%6P#���%2�3Q��/�N24N�O#N2%O� Q��%�7�7P�5�4%�/�Q�2�4��7P�7PR�O
��2/�R/OO'O//N4�2#7�4%N�'7P$�O�'�%2$2�4%�#�/�N24N�O# Q��4%�/�O�N'2ค%3Q��4%N�O�%2$2�4%�#�/�
N24N�O#Q�%2ห/N4��4%�/��2�O/��%2�5�'/�ค/4#$4/�/�N24N�O# 

_a.d �4%�3��5�3�N24N�O#�7PR�O�/�R�O'O/ 

             "4$Q� ` 23��4ห์ห'3��4��/�N24N�O#O'O/N2%O� ห%9/"4$Q� ` 23��4ห์ ห'3��4��4%N�>�ห�O4�6����8� 
ห3/N24N�O#O'O/ �;O%3��O4��2�O/��3��5�3�O2���5Oห�N�N24N�O#�7PR�O�/�R�O'O/�:��O� P�$#7ค/4#'2N/7$��8� ^._^ #. 

_a.e �4%��'/��Q5ห�3��%%�:���N24N�O# 

 _a.e._ �;O%3��O4��O/��5�4%��'/��Q5ห�3��%%�:�N24N�O#�4#/6�7�4%Q��O/ _a .e.b  O'2�;Oค/�ค:#
�4��/��;O/N4�O4�N�O��;O�5ห���5Oห�N��/�N�O#�7P�2�5�4%��'/�QหO 

Q��%�7�7PR#NR�O%2�:ค/4#�O/��4%QหO�5�4%��'/��Q5ห�3��%%�:���N24N�O#R/O�N/� O�NQ�%2ห/N4��4%
�N/2%O4�R�O�5N�6�R� ห4��;Oค/�ค:#�4��/��;O/N4�O4�NหO�2#ค/% �7P�2R�O#7�4%��'/��Q5ห�3��%%�:��/�N�O# �;O%3��O4�
�2�O/��5N�6��4%QหOP�$R#Nค6�คN4Q�O�N4$N 6P#�8Q� P�$Q�O/6�7 �3��7Q 
              _a.e.` �5�/�O'2�5Oห�N��/�N�O#�7P�2�5�4%��'/� �;Oค/�ค:#�4��/��;O/N4�O4��2�O/�N�O��;O�5ห��
�5�/�O'2�5Oห�N��/�N�O#�7P�2�5�4%��'/�QหO 
 _a.e.a Nค%9P/�#9/Nค%9P/�Q�OQ��4%��'/� �2�O/�Nห#422#�7P�2�5#4Q�O�4�O'2�O/�R�O%3�ค/4#
NหO��/��4��;Oค/�ค:#�4��/��;O/N4�O4��N/� 

 _a.e.b /6�7�4%��'/� (Load Test) 

           �. Seismic Test �4%��2/�N24N�O#P�$/6�7 Seismic Test N�O��4%��2/�N 9P/�%2N#6�
2"4 ค/4#2#�;%�์�'/�ค/4#$4/�/�N24N�O# �4%��2/�/6�7�7 QN�O��4%�4%��2/��7P22�/� %/�N%O/ O'2
คN4Q�O�N4$�OP4 �8�N�O��7P�6$#Q�OQ��4%�%/�2/�ค/4#2#�;%�์�/�N24N�O#Q��3Q��O� �4%��2/��7Q24#4%��O4N�6��4%
R�O�3Q�Q� N24N�O#ค/��%7�/3�O%� O'2N24N�O#N�42ห'N/�3��7P P�$��2/�ค/4#2#�;%�์�/�N24N�O#�4##4�%�4� 
ASTM Dcff`-^e 

 _a.e.c �4%%4$�4��'�4%��'/�N�O# Q�%4$�4��'�4%��'/�N�O# �2�O/��%2�/��O/$ห3/�O/ �N/R��7Q 
 �. '3�1�2�/��6� � �:��7P�5�4%��'/� 
 �. '3�1�2�/�N24N�O#�7P�5�4%�/���'/� O'2%4$�4��'�4%�/�N�O# �8P��%2�/��O/$

�5�/� Blows Per Foot �3Q�O�NN%6P#�O����%2�3Q��8��4%�#�/�N24N�O#�7P�5�4%�/� _^ ค%3Q�2:��O4$�7PN24N�O#�2
�#�8�%2�3��4#�7P�5ห�� 

 ค.'3�1�2�/�';��:O#�7PQ�OQ��4%�/�N�O# O'2%2$2N/'4�3Q�ห#��7PQ�OQ��4%�/�N24N�O#��'/� 
 �. �3��5�4%4�O2���Q5ห�3��%%�:�N�O�N#�%6��3� O'2�'�4%/N4�คN4 Settlement '2N/7$�

�8� ^.^^_ �6Q/ �'/�%2$2N/'4�7PQ2N�Q5ห�3��%%�:�O'2Q2N�Q5ห�3��%%�:� 

 �. �3��5 Graph O2���'�4%��'/�Q�%;��/� Time – Load , Settlement  

 �. �O4#7Nห�:�4%�์�6��%��6N�6��8Q�Q�%2ห/N4��4%�/�N24N�O#��'/�ห%9/Q�%2ห/N4��5�4%
��'/� QหO%2�:R/OQ�ห#4$Nห�:�O/$/N4N�6��8Q�/$N4�R% 
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 �. N#9P/�5�4%��'/�N24N�O#N2%O�N%7$�%O/$O'O/ �4%�5ห��ค/4#$4/�/�N24N�O#�7P�2Q�O
�N/2%O4��%6� �2�O/�R�O%3�ค/4#NหO��/��4��;Oค/�ค:#�4��/��;O/N4�O4�N27$�N/� 

 

_b. �@�)>  $ล?��@�O2�อ@#B!(์ 
_b._ O"�N�ลล์O2�อ@#B!(์ 

O��N�''์O2�/4�6�$์�O/�R�O%3�#4�%�4��'6�"3��์/:�24ห�%%# #/�.d_`_c O'2 #/�.`cf^ 

_b.` �@) AN�B��@)!B !?Q�O"�N�ลล์O2�อ@#B!(์ 
_.  �; O% 3��O4��2�O/��6��3 Q�O��N�''์O2�/4�6�$์ ��6��'8��6'6ค/� (Crystalline silicon) #7 6�3�

�5'3�R!!O4�4//�2;�2:� (Maximum Power Output) R#N�O/$�/N4 d^^ /3��์�N/O�� O'2#7�%226��6"4 Q��4%
�5�4� (Module efficiency) R#N�O/$�/N4 %O/$'2 `^ �7PN�9P/�R��4%��2/��4##4�%�4� STC (Standard Test 

Condition) R�OO�N �7P '3��4�O2�O�� (Irradiance condition) _,^^^ /3��์�N/�4%4�N#�% �7P/:�ห";#6P�$%/� 
`c /�04N�'N�7$2 O'2 �7PคN42N���%3#�/�O2��N4��3Q��%%$4�40ห�4 _.c N�N4 (Air mass = _.c) O'2O��1
�O/�#7คN4O%��3�R!!O42;�2:�Q�%2��N#9P/�N//�:�%# (Maximum system voltage) R#N�O/$�/N4 _,`^^ P/'�์ 

`. O��N�''์O2�/4�6�$์"4$Q��O/�#7�4%��8��O/$�O/$24%�3��9Q� (Ethylene Vinyl Acetate: EVA) 

ห%9//32�:�7PN�7$�N�N4ห%9/�7�/N4 �O4�ห�O4O��1�>��3��O/$�%2���6%"3$O��Q2 (Tempered glass) ห%9//32�:/9P��7P#7
ค:�2#�3�6�7�/N4O'2���N/%3�27/3'�%4R/P/N'� (UV) R�O�'/�/4$:�4%Q�O�4��/�O��1 �O4�ห'3��/�O��1�6��3Q�
�'N/�%/#24$R! (Junction Box ห%9/ Terminal Box) �7P#3P�ค�O�O�O%����N/2"4 /4�40O'22"4/2O/�'O/#
�4%Q�O�4�"4$�/�/4ค4%R�O�7 #7/4$:�4%Q�O�4�$9�$4/N�7$�N�N4O��1 O'2#7%2�3�#4�%�4��4%�O/��3��4%�8#
�/��Q5 IPdf �8 P��'6� %O/##4�4�P%��4��; O�'6�O��1 �'N/�%/#24$R!�2�O/�#7�4$ 42R�P/�N�O�N2%O� 
(Integrated Bypass Diode) �N//$;N"4$Q�N 9P/�N/$QหO�4%Rห'�/��%2O2R!!O4N�O����6�%�7N�6�N�4�3��3�N�''์Q�
N�''์ห�8P� (Hot spot) �4%�%2�/��3Q/�N/24$�'N/�%/#24$R!�O/�#7�4%�%2�/�"4$Q���/��4%�'6�N�7$/�3�
�3�O��1�3Q�O�N�O������8��3Q��/��%%�:ห7�หN/ �%/��/�O��1�O/��5�4�/32�:P'ห2�'/�2�6# (Anodized 

Aluminum Alloy) ค/4#2;��/�N!%#R#N�O/$�/N4 ac #6''6N#�% O'2O��1�:�O���O/�O2���9P/ "�%#�%3 $4�%
�Q5" 2'3����%/��O4����O4$O'2�O4�'N4��/4 

a. O��N�''์O2�/4�6�$์�:��:��7PN2�/%4ค4�O/�N�O��'6�"3��์�7P#7Nค%9P/�ห#4$�4%คO4N�7$/�3� #7%:N��4%
�'6� N�7$/�3� #7คN4�5'3�R!!O42;�2:�Nห#9/��3� O'2 �'6�"3��์R�OQ�%3�%/� MiT (Made in Thailand) P�$2"4
/:�24ห�%%#OหN��%2N�0R�$ (2./.�.) #7ห�3�29/%3�%/�ค:�"4 O��1 (Product Warranty) R#N�O/$�/N4 _^ �? 
O'2 #7ห�3�29/$9�$3��4%%3��%2�3��5'3��'6�R!!O4 (Linear performance warranty) R#N�O/$�/N4%O/$'2 f^ 
Q��N/�N/'4 `c �? %3�%/�P�$P%��4��;O�'6�O��1 N 9P/QหOค�2�%%#�4%�%/� 6�4%�4Q�/3��7P$9P�N/�24% %O/#Q�
N2�/%4ค4 

b. O��N�''์O2�/4�6�$์�O/�R�O%3��4%%3�%/��4��%613��5�3��$2Q��%2N�0R�$/N424#4%��5R�O�%
Q�OQห#N (Recycle)  R#NN�6�N�O�"4/2#' 61QหO�3�ห�N/$�4�O'2O2��Nค%9P/�ห#4$ห%9/�O/ค/4#�4%%3�%/��/�
�%613�1��O��1  %O/#O��N/�24%O2���3Q��/�O'2�%2�/��4%�5�3��$2�4��%613��5�3��$2Q��%2N�0R�$ 
P�$�%613�1�O/�R�O%3�Q�/�:�4��%2�/��6��4%P%��4� (%�.b) �%2�/��6��4%ค3�O$�/32�:�7PR#NQ�OO'O/�% 2N"�
Nค%9P/�Q�OR!!O4O'2/:��%�์/6N'O��%/�6�2์N 9P/�5�'3�#4Q�O�%2P$��์Qห#N O'2R�O%3�%/�#4�%�4� ISO _b^^_ 
 %O/#O��N/�24%�%2�/� QหOค�2�%%#�4%�%/� 6�4%�4Q�/3��7P$9P�N/�24% %O/#Q�N2�/%4ค4  

c. P%��4��;O�'6�O��N�''์O2�/4�6�$์�2�O/����2N�7$��6�6�:คค'"4$Q�O��ห#4$R�$ 2�4��7P�'6�
�O/�/$;NQ��%2N�0R�$ R�O%3�Q�/�:�4��%2�/��6��4%P%��4� %�.b ห%9/ ��/. ^a/` %2�:�%2�/��6��4%
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�%2�/�O'2�5ห�N4$O��N�''์O2�/4�6�$์ P%��4��'6��O/�R�O%3�#4�%�4� ISO g^^_ ISO _b^^_ O'2 ISO 

bc^^_  %O/#$9P�N/�24%O2���O/#;'�3��'N4/'��4#%3�%/�P�$�;O#7/5�4�  %O/#ห�3�29/%3�%/��6�6�:คค'�7P//�R#N
N�6� d N�9/� N 9P/QหOค�2�%%#�4%�%/� 6�4%�4Q�/3��7P$9P�N/�24% %O/#Q�N2�/%4ค4 

 

15. Nค)?Pอ�2A �QAหอ(P�N���B O�/�อ�Q $? N CP(/O   END Suction (Horizontal single-stage 

end-suction centrifugal pumps) 

Nค%9 P/�2;��Q5 ��4�#/N�/%์ #/N�/%์�/�Nค%9 P/�2;��Q5��4� 18.5 kW 24#4%�2;��Q5R�O/3�%4                

R#N�O/$�/N4 250 '�.#.�N/�3P/P#� �7PO%�2;�2N�R#N�O/$�/N4 25 N#�% 
�:��ั R#O'2#/N�/%์�2�O/��%2�/�N�O��:�25N%O�#4�4�P%��4��; O�'6��7 PR�O% 3�%/�%2��ค:�"4           

�4##4�%�4� ISO9001 ISO14001 O'2 ISO 5199 ห% 9/ EN 733 �%22 6�� 6"4 �/�Nค% 9 P/�2 ;��Q5              

R#N�O/$�/N4 70 % P�$#7%4$'2N/7$��3��7Q 
15.1 Nค%9 P/�2;��Q5ห/$P�N���6�O�/�/�Q� 3�N�7 P$/O�� END Suction (Horizontal single-stage 

end-suction centrifugal pumps) �3��O/$#/N�/%์R!!O4 
15.2 �3/Nค%9P/�2;��Q5�5�4�/32�:Nห'O�ห'N/ (Cast Iron) ห%9/N�7$�N�N4 ห%9/�7�/N4 
15.3 Q� 3��5�4�2O��N'2 304 ห%9/�7�/N4 
15.4 N '4�5�4�Nห'O�R%O2�6##4�%�4� AISI 1.4031 ห%9/ AISI 420 ห%9/�7�/N4  
15.5 �7'�3�%3P/O�� Mechanical Shaft Seal 

15.6 Nค%9P/�2;��Q5�2�O/���O%��3� � �:�Q�O�4�R�O2;�2:��8� 16 �4%์ 
15.7 Nค%9P/�2;��Q524#4%�Q�O�4�R�O�7Q�/:�ห";#6O/�'O/#2;�2:� 60 ° C  

15.8 #/N�/%์N�O�O�� fan-cooled asynchronous 

15.9 %2���O/��3�#/N�/%์O�� PTC Thermistor 

15.10 �3/#/N�/%์ Insulation Class F, Efficiency class IE3  

15.11 O%��3�R!!O4 N�O���6� 3 N!2 380 V ค/4#�7P 50 Hz.  
15.12 ค/4#N%O/%/��4%�5�4�R#NN�6� 3,000 rpm  

15.13 #7%2�3��O/��3� IP55 

15.14 Nค%9P/�2;��Q5O'2#/N�/%์�O/�N�O��'6�"3��์ �7P�'6�Q��/7�$:P%� //2N�%N'7$ /N#%6�4  
ห%9/�%2N�0R�$ 

1.15 �:��ัR#O'2#/N�/%์R�O%3�Nค%9P/�ห#4$ CE ห%9/ UL ห%9/#4�%�4� �'6�"3��์/:�24ห�%%#  
(#/�.) ห%9/N�7$�N�N4 

�%�7/3��%6#4��4�O'2�4%�N4$N�6��:�Nค%9P/�2;��Q5 ( PUMP) QหO/3��%6#4��4�N�O�ห�N/$�4#�7P
%2�:O2��Q�Q�O�O��%6#4�O'2%4ค4�4#�7P�5ห��Q�O�� O'2�4%�N4$N�6� �%#�%3 $4�%�Q5�2�N4$คN4�O4��N/
ห�N/$�/��4�O�N'2%4$�4%�7PR�O�525N%O��%6��4#%4ค4�N/ห�N/$�7P�5ห��R/OQ�Q�O�O��%6#4��4�O'2%4ค4�7QN�O�
�5�/�P�$�%2#4�N�N4�3Q� �5�/��%6#4��4��7PO�O�%6�/4��2#4�ห%9/�O/$�/N4�7Q�OR�O �8P��;O/N4�O4��2�N4$N�6�
คN4�O4�QหOO�N�;O%3��O4��4#%4ค4�N/ห�N/$�/��4�O�N'2%4$�4%�7PR�O�5N2%O��%6� ค;N23��4�3Q�2/��N4$�N4���'��7P�2R#N 
N�'7P$�O�'�%4ค4�N/ห�N/$ห%9/N%7$�%O/�คN426�Rห#��O��/3�N�6��4��4%�7P�5�/��%6#4��4�Q�O�N'2%4$�4%R�O
O���N4�R��4��7P�5ห��R/OQ�23��4 �3��7Q 
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_) �2�N4$QหO�4#%4ค4�N/ห�N/$�7P��'�Q�23��4P�$�2�N4$QหO 6^% �/�%4ค4ห'3��4��;O%3��O4�
�5N�6��4%�5�:�Nค%9P/�2;��Q5 ( PUMP) N�O4#4Q��%6N/��N/2%O4�O'2R�O%3��4%/�:#3�6�4�ค�2�%%#�4%�%/�%3�
 32�:Q��4��O4��N/2%O4� 

    `) �2�N4$QหO�4#%4ค4�N/ห�N/$�7P��'�Q�23��4P�$�2�N4$QหO a^% �/�%4ค4ห'3��4��;O%3��O4�
�5N�6��4%�6��3Q��:�Nค%9P/�2;��Q5 ( PUMP) N%7$�%O/$ O'2R�O%3��4%/�:#3�6�4�ค�2�%%#�4%�%/�%3� 32�:Q��4�
�O4��N/2%O4� 

    a) �2�N4$QหO�4#%4ค4�N/ห�N/$�7P��'��3�Q�23��4P�$�2�N4$QหO 1^% �/�%4ค4ห'3��4��;O%3��O4�
�5N�6��4%��2/��:�Nค%9P/�2;��Q5 ( PUMP) O'224#4%�Q�O�4�R�O�4#/3��:�%22�ค์ O'2R�O%3��4%/�:#3�6�4�
ค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4� 

 
16.�@ ค/ ค@'�@)#A�@��อ�Nค)?Pอ�2A �QA (Solar Pump Inverter) 

                Nค%9P/�O�'��%2O2R!!O4�4�O��N�''์O2�/4�6�$์ (DC) QหOQ�O�3�Nค%9P/�2;��Q5R!!O4�%2O22'3� (AC) O��  a 

N!2 �7PO%��3�%2ห/N4� af^VAC �8� b_c VAC ��4�R#N�O/$�/N4 22.0 �6P'/3��์ N�O��'6�"3��์�7PR�O%3�Nค%9P/�ห#4$ CE 

ห%9/ UL ห%9/ #4�%�4��'6�"3��์/:�24ห�%%# (#/�.) ห%9/N�7$�N�N4 �'6�Q��%2N�0R�$�4�P%��4��7PR�O%3��4%%3�%/�
ค:�"4 �4##4�%�4� ISO g^^_:`^_c  ISO _b^^_:`^_c  ISO bc^^_:`^_f P�$ห�3�29/%3�%/�#4�%�4��:�
��3�  %O/#Q�/�:�4��%2�/��6��4%P%��4�/:�24ห�%%# �O/�%2�:�4%N�O��;O�'6�Nค%9P/�O�'��%2O2R!!O4 O'2�'N/�
ค/�ค:#%2��2;��Q5 '3��4�O2�/4�6�$์ (Solar Pump Inverter and Controller) P�$�:�ค/�ค:#�4%�5�4��/�Nค%9P/�
2;��Q5�O/�#7%4$'2N/7$�ค:�2#�3�6�3��7Q 

_. #7%2��!ั��์�3��4%�5�4�O�� MPPT (Maximum Power Point Tacking) 24#4%��5�4�R�O/3�P�#3�6      
N#9P/R�O%3� '3��4��4�O��N�''O์2�/4�6�$์ 

`. 24#4%�%3� '3��4�R!!O4�%2O22'3�O�� a N!2 �7PO%��3� af^ �8� b_c VAC R�O 
a. #7�/O2��คN4�4%�5�4� �5�/�%/��4%�5�4��/�#/N�/%์ คN4�%2O2R!!O4 (A) คN4O%��3�R!!O4�%2O2�%� 

(VDC) O'2คN4ค/4#�7P�/�#/N�/%์ (Hz) �7PN�O�2N/�ห�8P��/��:�ค/�ค:#�4%�5�4� R#NN�O�/:��%�์O$�2N/�
//�#4 

b. �:�ค/�ค:# %O/#�/O2��คN4�4%�5�4� �2�O/�#7%2�3��4%�O/��3��:N�O'2�Q5R#N�O/$�/N4 IPdc  %O/#O��
25N�4 �'�4%��2/��4�2�4�3�Q��%2N�0R�$ �7PR�O%3��4%$/#%3��4�25�3��4�#4�%�4�/:�24ห�%%# 

(2#/.) 

c. #7! ั�� ์� 3��4%ค/�ค:#O%�� 3�  (Voltage limits) R# NQห OO%�� 3��4N� O4N� 6�ห% 9/� P5�/ N4�5ห��  (Over 

voltage/Under voltage) 

d. #7%2���O/��3��%�7�Q5R#NRห'N�O4Nค%9P/�2;��Q5 (Dry run protection) 
�;ON2�/%4ค4�2�O/�$9P�25N�4Q�/�:�4��%2�/��6��4%P%��4� N/�24%%3�%/�#4�%�4��:���3��O4��O� O'2�'

�4%��2/�%2���O/��3��:N�O'2�Q5�4�2�4�3��7PR�O%3��4%$/#%3��4�25�3��4�#4�%�4�/:�24ห�%%# (2#/.) �7P#7
'4$N�O��%2�3��%425N�4�;��O/� P�$�;O#7/5�4��%2�5�4%�6�6�:คค'�4�P%��4��;O�'6� %O/#ห�3�29/%3�%/��6�6�:คค'        
�7P//�R#NN�6� d N�9/� N 9P/QหOค�2�%%#�4%�%/� 6�4%�4 P�$N/�24%�:���3��2�O/�$9P�O2�� %O/#�3�Q�/3�N2�/%4ค4 

 

17. !AO)อ�)? )>  ค/@'!ลอ &?(�@)#A�@��อ�R%%้@  
    N�O��;O��4�R#N�O/$�/N4 da×ed×a^ N���6N#�% �5�4�P'ห2Nค'9/�27�3�2�6# ค/4#ห�4R#N�O/$�/N4 _.^ #6''6N#�%     
27 9Q�N�O�27N�4ห%9/27P��27/N/� �O4�ห'3��;ON�O�Pค%�Nห'O�N�42%;25ห%3�Q�O$8��6��3Q��3���3� �O4�ห�O4�;ON�O��4N�>� – �>�   
�O4�N�7$/ #7�3/'O/ค�4�>�N�O�O�����:N#  9 Q��4�3�N�O��N/��7P#723�2N/�Nห#422# P�$�6��%/�$4�ห%9//32�:/9 P�N               
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�7P#7ค:�"4 N�7$�N�N4ห%9/�7�/N4 O'224#4%��3��Q5R�O  %O/#�6��3Q� 3�'#%2�4$/4�40 (�;�N�O4/�;�//�) ��4� d �6Q/ 
�5�/� ` �3/ P�$"4$Q��;O�%2�/��O/$/:��%�์�3��N/R��7Q 

_. N�%�N�/%์��6� �%2O2�%� (DC) 

_._ 24#4%�%3�O%��3�R!!O4�%2O2�%��4�O��N�''์O2�/4�6�$์R�O 
_.` N�%�N�/%์�3��N/24#4%�%3��%2O2�%�R�O _dA 

_.a #7'3�1�2O��#9/�6�ห%9/O��$��8Q�-'� �'6��4##4�%�4� IEC ห%9/ CE  ห%9/ UL ห%9/ #/�. 
`. /:��%�์�O/��3�ค'9P�R!!O4�%2P�� (Surge protector) �ัP�R!!O4�%2O2�%� 

`._  N�O���6��7PQ�O�3�%2��R!!O4�%2O2�%� 
`.`  24#4%��O/��3�ค'9P�R!!O4�%2O2�%2P��O�� Transient O'2O%��3�R!!O4Nห�7P$/�5Q�24$�3/�5

N�9P/��4�!O4�N4 �7P�%2O2R!!O42;�2:�R#N�O/$�/N4 b^ kA 

`.a #7ค:�2#�3�6�4%�O/��3�ห%9/%2�: Mode of protection �O/�24#4%��O/��3� Phase �3� Ground  (L-

G), Neutral �3� Ground (N-G), Phase �3� Neutral (L-N) 

`.b N�O��'6�"3��์�7P#7ค:�2#�3�6 ห%9/�'6��4##4�%�4� ANSI/IEEE ห%9/#4�%�4�/9P��7PN�7$�N�N4 
a. N�%�N�/%์��6� �%2O22'3� (AC)  

a._  24#4%�%3�O%��3�R!!O4�%2O22'3� (AC) af^-b_c V R�O 
a.` N�%�N�/%์�3��N/24#4%�%3��%2O22'3�R�OR#N�O/$�/N4 `c A 

a.a #7'3�1�2O��#9/�6�ห%9/O��$��8Q�-'� �'6��4##4�%�4�24�' IEC ห%9/ CE ห%9/ UL ห%9/ #/�. 
 

2@(R%N�?Pอ'!Nอ)>    
�O/�N�O�24$R!�7P#7ค:�"4 �7 ���N/2"4 /4�40R�ON�O�/$N4��7 
_. 24$R!�7PQ�O25ห%3�N�9P/#�N/%2���4�O��N�''์O2�/4�6�$์N�9P/#�N/�3�Nค%9P/�ค/�ค:#N�O���6� PV O��  

_ × d �%.##. O�NR#NN�6� _^^ N#�% 

`. 24$R!�7PQ�O25ห%3��;Oค/�ค:#R��8��3/�ัR#�Q5QหOQ�O24$R! VCT  P�$N�6�24$Q��N/  PVC  HDPE  ห%9/ 
�N/P'ห2#7ค/4#N%7$�%O/$O'22/$�4# ��4� b × b �%.##. ค/4#$4/R#N�O/$�/N4 f^ N#�%/N2O� 

a. 24$R!�7PQ�O25ห%3�N�9P/#�N/%2ห/N4��:�ค/�ค:#�4%�5�4��/�Nค%9P/�2;��Q5�3�/:��%�์�3�23��4��Q5
N�O#�3� ห%9/�Q5�4�N�O���6�O�� VCT R#N�O/$�/N4 ` × `.`c 

�%�7/3��%6#4��4�O'2�4%�N4$N�6��:��;Oค/�ค:#%2��2;��Q5 QหO/3��%6#4��4�N�O�ห�N/$�4#�7P%2�:O2��
Q�Q�O�O��%6#4�O'2%4ค4�4#�7P�5ห��Q�O�� O'2�4%�N4$N�6� �%#�%3 $4�%�Q5�2�N4$คN4�O4��N/ห�N/$�/��4�   
O�N'2%4$�4%�7 PR�O�525N%O��%6��4#%4ค4�N/ห�N/$�7 P�5ห��R/OQ�Q�O�O��%6#4��4�O'2%4ค4�7 QN�O��5�/�
P�$�%2#4�N�N4�3Q� �5�/��%6#4��4��7PO�O�%6�/4��2#4�ห%9/�O/$�/N4�7Q�OR�O �8P��;O/N4�O4��2�N4$N�6�คN4�O4�QหOO�N
� ; O% 3��O4��4#%4ค4�N/ห�N/$�/��4�O�N'2%4$�4%�7 PR� O�5N2%O��%6� ค; N2 3��4�3 Q�2/��N4$�N4���'��7 P�2                  
R#NN�'7P$�O�'�%4ค4�N/ห�N/$ห%9/N%7$�%O/�คN426�Rห#��O��/3�N�6��4��4%�7P�5�/��%6#4��4�Q�O�N'2%4$�4%
R�OO���N4�R��4��7P�5ห��R/OQ�23��4 �3��7Q 

_) �2�N4$QหO�4#%4ค4�N/ห�N/$�7P��'�Q�23��4P�$�2�N4$QหO 6^% �/�%4ค4ห'3 ��4��;O %3��O 4�
�5N�6��4%�5�:��;Oค/�ค:#%2��2;��Q5 N�O4#4Q��%6N/��N/2%O4�O'2R�O%3��4%/�:#3�6�4�ค�2�%%#�4%�%/�%3�
 32�:Q��4��O4��N/2%O4� 

    `) �2�N4$QหO�4#%4ค4�N/ห�N/$�7P��'�Q�23��4P�$�2�N4$QหO a^% �/�%4ค4ห'3��4��;O%3��O4�
�5N�6��4%�6��3Q��:��;Oค/�ค:#%2��2;��Q5 N%7$�%O/$ O'2R�O%3��4%/�:#3�6�4�ค�2�%%#�4%�%/�%3� 32�:Q��4�
�O4��N/2%O4� 



33 

                   
  
  

    a) �2�N4$QหO�4#%4ค4�N/ห�N/$�7P��'��3�Q�23��4P�$�2�N4$QหO 1^% �/�%4ค4ห'3��4��;O%3��O4�
�5N�6��4%��2/��:��;Oค/�ค:#%2��2;��Q5 O'224#4%�Q�O�4�R�O�4#/3��:�%22�ค์ O'2R�O%3��4%/�:#3�6�4�
ค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4� 

 

_f. �@�#Nอ 

_f._ คA�A�? ค/@'/ค/@'ห'@( 

     �4��N/ห#4$�8��4��N/%2�4$�Q5�7P%3�O%��3��Q5�P5N�N��N/ค/��%7�N2%6#Nห'O� O'2�4��N/2N��Q5�7P%3�
O%��3��Q52;�N�N��N/Nห'O� �N/�7N#��์Q$ห6� �N/ HDPE N�O��O� 

_f.` �Oอ�Aห� Oล>ค@�2' ?!B 
    _f.`._ ค@�2' ?!B#?P/R! 

             _) �N/ค/��%7�N2%6#Nห'O� 

   _._) #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%##/� . _`f-`cbg �O4#6R�O%2�:R/ON�O�    
/$N4�/9P� Q�O�3Q� a �4%�N/O��N�O4'6Q� 

    _.`) R#N#7%/$O��%O4/%/$O��'8�O'2�6/ห$4� 

   `) �N/Nห'O� 

   `._) #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%##/�. b`e-`ca_ <�N/Nห'O��'O4N�9P/#�O/$
R!!O425ห%3�2N��Q5= �3Q�ค:�"4 R#N�P5�/N4�3Q���O%��3�R�OR#N�O/$�/N4 _.^ N#�2�42ค4'��6��'4$ห�O4�4� 

     `.`) �4%Nค'9/��6/�N/QหO��6�3�6�3��7Q 
      `.`._) �4%Nค'9/��6/"4$Q�QหONค'9/��O/$ Cement-mortar �4##4�%�4��/� AWWA    
C-`^c ห%9/ Liquid Epoxy �4##4�%�4��/� AWWA C-`_^ 

      `.`.`) �4%Nค'9/��6/"4$�/��N/���6�QหONค'9/��O/$ Coal-Tar Enamel �4##4�%�4� 

AWWA C-`^a ห%9/ Polyurethane (PU) �4##4�%�4� AWWA C-``` 

      `.`.a) �4%Nค'9/��6/"4$�/��N/Q�O�6�QหONค'9/��O/$ Coal-Tar Enamel �4##4�%�4��/� 
AWWA C-`^a  ห%9/ Polyurethane (PU) �4##4�%�4� AWWA C-``` 

   `.a) /:��%�์�O/�N/�N/ 

      `.a._) �O/�N/Nห'O��N/N�4��6��'4$ห�O4�4�#7ค :�2#�3�6�4##4�%�4��'6�" 3��์ 
/:�24ห�%%# #/�.g_f-`cac 

      `.a.`) ห�O4�4�Nห'O�ห'N/ #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# #/�.af_-̀ cba        
O'22'3�N�'7$/ห#:�N�'7$/O'22'3�ห#:�#7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# #/�._e_-`ca^ 

 a) �N/�7N#��์Q$ห6� 

     a._) �N/#7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%##/�.f_-`cbf �O4#6R�O%2�:R/ON�O�/$N4�/9P�
QหOQ�O�3Q�ค:�"4  PP _c ��O%��3�R#N�O/$�/N4 _.c N#�2�42ค4' 

    a.`) �O/�N/�%�#7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# #/�._`d-`cbf �O4#6R�O%2�:R/ON�O�
/$N4�/9P�QหOQ�O�3Q�ค:�"4 N�7$/�3��N/ 

    a.a) Oห/�$4��3��8##7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# #/�.`ae-`cc` 

    a.b) �O/�N/Nห'O�ห'N/#7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# #/�.g_f -`cac 
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 b) �N/ HDPE (High Density Polyethylene) ��6���3�ห'4$�3Q� (��3� 3 �3Q�) 

     4._ �N/ HDPE #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# #/�. gf`-`ccd �O4#6R�O%2�:R/O
N�O�/$N4�/9P�QหOQ�O�3Q�ค:�"4  PN d ��O%��3�R�OR#N�O/$�/N4 0.d N#�2�42ค4' 

     4.` �N/�O/��'6��4� /32�: /'6N/�6'7� ��6�ค/4#ห�4O�N�2;� �3Q�ค:�"4  PE_00 O'2�2�O/�Q�ON#O�
/32�:Qห#N#4�5�4%�'6�N�N4�3Q� R#NQหO�5/32�:Q�O�Q5 (Reworked Material) #4Q�O%N/#Q��4%�'6� 

               4.a /32�:�N/�O/�N�O�R��4#�O/�5ห�� #/�. gf`-`ccd �%2N"��N/��6���3�ห'4$�3Q� P�$/32�:�7P
Q�OQ��4%Nค'9/��2�O/�N�O�/32�:�%2N"�N�7$/�3�/32�:�7PQ�O�5�N/N�O��3Q�ค:�"4  PE_00 
     4.b /%%��%2P$��์ห%9/ค:��%2P$��์2N/�N 6P#�/��'6�"3��์�7P�5QหOO�NPค%��4% N 9P/�%2P$��์Q��4%
�5O�� O$��%2N"� ห%9/ �4%ค/�ค:#ค:�"4 �7P�3�N��N�O�25ค3� 

     4.c �4%N�9P/#�N/�N/ HDPE Q�O/6�7�4%N�9P/#�N/O�� Butt Fusion Welding P�$Q�ONค%9P/�N�9P/#�N/
O���3��์ (Butt Fusion Machine) �8P�N�O�/:��%�์�7PR�O#4�%�4��%2�/��O/$ b 2N/�Qห�NN ค9/ �4�%4�O'2�7P
$8�,O�N�ค/4#%O/�, �:�R0P�%'6ค2์ 25ห%3�N'9P/�O���7��N/ O'2Nค%9P/��4��6/ �3Q��/��4%N�9P/#QหON�O�R��4#ค;N#9/
��6�3�6�/�Nค%9P/�N�9P/#�3Q� N 

     4.d /:��%�์�%2�/��N/ �O4#6R�O%2�:R/ON�O�/$N4�/9P� /:��%�์�%2�/��N/�O/��5�O/$/32�: HDPE  O'2
ค/4#ห�4�N/N�O�R��4#O���/��;O�'6� O�N�O/�ห�4R#N�O/$�/N4ค/4#ห�4�/��N/ 

               4.e �;ON2�/%4ค4�O/�O��N/�24%Oค��4'O/��/��N/ HDPE ��6���3�ห'4$�3Q� �4��%613��; O�'6� 

(��3��%6�), 25N�4ห�3�29/%3�%/�#4�%�4��4%�'6�O'2ห%9/�'�4%��2/�ค:�2#�3�6�4�ห�N/$�4��7PN�9P/�9/R�O 
(%3�%/�25N�4)  %O/#ห�3�29/%3�%/�/N4�22N�#/�26�คO4�4��;O�'6�QหO�;ON2�/%4ค4 P�$�;O#7/5�4��%2�5�4%�/�    
�6�6�:คค' O2��P�$�3�N��Q�/3��7P$9P�Q�N2�/%4ค4 
               4.8 �;ON2�/%4ค4�O/�2N�ห�3�29/%3�%/�$9�$3��4�P%��4��;O�'6��N/ HDPE ��6���3�ห'4$�3Q�R#N#7
N�'9/�ห:O# (��3� 3 �3Q�) �7P#7Q�/�:�4��%2�/��6��4%P%��4� (%�.4) N�O�P%��4��7P�%2�/��6��4%�'6��N/ HDPE 
(��3� 3 �3Q�) �4#/3��:�%22�ค์�%2�/��4%�6��4%คO4�7P���2N�7$��3��%# 3��4�:%�6��4%คO4�%2�%/� 4�6�$์     
 c) �N/ PVC (Polyvinyl Choride Pipe)  

   c._) #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# #/�._e-`ca` �O4#6R�O%2�:R/ON�O�/$N4�/9P�  
QหOQ�O�3Q�ค:�"4  _a.c ��O%��3�R�OR#N�O/$�/N4 _.ac N#�2�42ค4' ��6��'4$�%%#�4 
  c.`) �O/�N/ PVC #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# #/�. __a_-`cac ��6��N/
�O/$�Q5$4 �3Q�ค:�"4 N�7$/�3��N/ 

  c.a) �Q5$4�%224��N/ PVC #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# #/�._^a`-`cab 
 d) �N/Nห'O�/4�23��227 
   d._) #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# #/�.`ee-`ca` �O4#6R�O%2�:N�O�/$N4�/9P�QหO
Q�O�%2N"��7P ` (27�Q5N�6�) ��4�O'2#6�6�/��N/QหON�O�R��4##4�%�4��'6�"3��์ /:�24ห�%%# #/�.`ed-`ca`  

�%2N"� ` 
_f.`.` �@)/@�#Nอ 

   _) �N/��5�4%/4��N/�2�O/��%3� 9Q�%N/��6�QหOO�N�O'2#7�6/ห�O4N%7$��'/�ค/4#$4/�N/�O4 9Q�%N/�
�6�R#N�7�O/��:�//�QหOห#�'8�/$N4��O/$ ^.a^ N#�%O'O/�5/32�:/9P��7Pค:�"4 �7#4Q2NO�� 

   `) /4��N/Q�O�/�7P�5ห��QหO�O/$ค/4#'4��7P2#P5N2#/P�$ห'7�N'7P$��4%$��N/�8Q�ห%9/���N/'�
�2�3�ห3�O'2�O/�QหO%2�3��N/O'2ค/4#'8��/��6��#ห'3��N/R#N�O/$�/N4�7P�5ห��R/OQ�O�� 
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   a) �4%$��N/'�%N/��6��2�O/�Q�O�ัQ��3P�%/�N�9/�2'6�ห%9/Nค%9P/�#9//9P��7PNห#422#หO4#�6Q��N/'�Q�%N/�
�6�O'2�O/�%2#3�%2/3�#6QหO�6/�N/�7PR�O%3��4%Nค'9/�N27$ห4$�4��4%N27$�27 
   b) �2�O/�R#N�'N/$QหO�Q5�3�/$;NQ��O/�%N/��8P��2�5QหO�6��O4�N%N/� 3�ห%9/$:��3/O'2R#N22�/�Q��4%
/4��N/�2�O/��5�3��Q5//�QหOOหO��N/��5�4%/4��N/ 

   c) �N/ค/��%7�N2%6#Nห'O� 

   c._) �60�4��4%/4��2�O/�/4��4��P5R�ห42;�P�$�7P'6Q�O'2�'4$'6Q�O'2%N/��/��N/�7QR��4��4#  
�Q5Rห' 

   c.`) �4%�N/�N/O��N�O4'6Q��2�O/���O�N�QหON�O4%N/�R�O2�6�O'2#7�N/�/N4��7P2#P5N2#/�3��'/�
O'O/$4O�/�O/$�;��4��3Q�"4$Q�O'2"4$�/� 

   d) �N/Nห'O� 

   d._) �4%�N/�N/QหO�O/�N/�N/O��ห�O4�4�O'2�4%�N/�N/�3��N/��6�/9P�QหON�O�R��4#O�� 

   d.`) Q��%�7�7P�5N�O��O/��3��N/Q�2�4#�2�O/��%2�5P�$Q�ONค%9P/�#9/�7P�5QหO%/$�N/N%7$�N�O�
N2O��%�O'2R�O�4��3�O���N/O'2N�9P/#�N/�N/N�O�O���N/�� (Welded Butt Joint) �3��7Q 
   d.`._) �N/��5�N/Nห'O�#4N�9P/#�O/�'��'4$QหON�O�#:#�%2#4� ac-b^ /�04P�$�4%�'8�
�N/��4%'��'4$ 

   d.`.`)  �N/��4%N�9P/#�2�O/��5ค/4#22/4�2N/��'4$�7P�2�5#4N�9P/#P�$�3Q��'4$�N/QหON�O�
O�/�%�N/O��N/�/N4�%2ห/N4��N/�7P�2�5#4N�9P/#N 9P/�O/��3��4%�6�%2ห/N4��4%�5#4N�9P/# 

   d.`.a) �4%N�9P/#�O/$R!!O4�O/�N�O�R�/$N4�2#P5N2#/P'ห2�7P�5#4N�9P/#'2'4$N�O4ห4�3�
/$N4��3P/�8�P�$�N/�7P#7��4�N2O��N40;�$์�3Q�O�N ^.d^ N#�%�8Q�R�QหON�9P/#N�O#�'/�O�/�3Q�"4$Q�O'2"4$�/� 

   e) �N/ HDPE �4%N�9P/#�N/P�$/6�7�N/�� (Butt Welding) P�$�4%�5�'4$�N/�3Q�2/�QหOค/4#%O/�
���8��:�ห'/#Nห'/O'O/�5#4N�9P/#�N/N�O4�O/$�3��O/$O%��3��4%QหOค/4#%O/�O'2O%��3�O�N�N/�2�O/��%3�QหON�O4
�3���4�O'2ค/4#ห�4�/��N/P�$QหO��6�3�6�4#ค;N#9/�/�Nค%9P/�N�9P/# 

_f.`.a �@)�@ Oล>"'�ล O�/#Nอ 

   _) �O/��:�%N/��6�/4��N/QหO'8�R#N�O/$�/N4�7P�5ห��P�$N� 42�:��7P�3Q��O/�N/�N/�2�O/��%3�ค/4#'8�
�/�%N/��6�QหO#4��8Q��/N4���6N 9P/�O/��3�#6QหO�O/�N/�N/N�O��:�คQ5 (Support) �/��N/ 

   `) �4%�:�%N/��6��O4#7�4%�:��N4����ห%9/�N4�ห#;N�O4��8P�#7�4%Q�O%�N�O4//��2�O/��522 4�
�3P/ค%4/ห%9/Q�OO�N�Nห'O���4�ห�4 /�7P%�$��์O'N��N4�P�$R#NN�O�/3��%4$ 

   a) ห4��%4��/N4�3Q��6��7P�:�R�Oค/4#'8��4#�7P�5ห��O'O/N�O��3Q��6�/N/�R#N24#4%�%3��Q5ห�3�R�O�7
QหO�5�4%%9Q/�3Q��6��3Q�//�/$N4��O/$'8� ^.a^ N#�% O'O/�5�6��7P#7ค:�"4 �7#4�#/3�O�N�O��ห%9/Q�O /6�7/9P��7P
Nห#422# 

   b) N#9P/R�O��'/�ค/4#�3��Q5O'O/O'2R#N�%4��%/$%3P/�8#O'2�N/R#NO��ห%9/�5%:�QหO�5�4%
�'��6�QหON%7$�%O/$P�$/3�ห%9/�%2�:O��6�QหOO�N�O'2%2#3�%2/3�#6QหON�6�/3��%4$O�N�3/�N/ 

   c) �4%�:��6�25ห%3�/4��N/�4��N/��2�O/��3�ห4/:��%�์O'2Nค%9P/�Q�O Q��4%�%:�3��6� 3 � N 9P /
�O/��3��4%N27$ห4$�N/ 9Q��6/���O'226P��';�2%O4��N4�N�7P/$;NQ�'O�%6N/��N/2%O4� 
   d) Q��4%�'��6��2�O/���/3�ห%9/�%2�:O�QหOO�N�O'2%2#3�%2/3�#6QหON�6�/3��%4$�3��N/�7P/4�R/O
/6�7�4%��/3�QหOQ�O�4#ค5O�2�5Q��4��6��# 
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 _f.`.b �@)!)/�2อ ค@�2' ?!B 
   _) �4%�5Nค%9P/�ห#4$�N/�:��N/�O'2/:��%�์�:��6Q��2�O/�O2��ค:�'3�1�2�/��N/ N�N�      
�3Q�ค:�"4 ��4�O'2ค/4#$4/�N/�?�7P�'6�Nค%9P/�ห#4$�4%คO4N�O��O� 

   `) ห�3�29/%3�%/��'6�"3��์�N/�:���6�O'2/:��%�์�N/�O/�O2��N/�24%�3��7Q.- 
              `._) Oค��4'O/��/��N/�4��%613��;O�'6� 

                       `.`) 25N�4ห�3�29/�4%O�N��3Q�N�O��;OO���5ห�N4$ 

              `.a) 25N�4ห�3�29/%3�%/�#4�%�4��4%�'6�O'2ห%9/�'�4%��2/�ค:�2#�3�6�4�ห�N/$�4��7P
N�9P/�9/R�O 
         `.b) ห�3�29/%3�%/��4%2N�#/�26�คO4�4��;O�'6�ห%9/�;OO���5ห�N4$ 

_f.`.c �)�C�@)/? !)B'@��@� Oล>�@)�N@(N�B��@�#Nอ QหO/3��%6#4��4�N�O�ห�N/$�4#�7P%2�:    
O2��Q�Q�O�O��%6#4�O'2%4ค4�4#�7P�5ห��Q�O�� O'2�4%�N4$N�6� �%#�%3 $4�%�Q5�2�N4$คN4�O4��N/ห�N/$  
�/��4�O�N'2%4$�4%�7PR�O�525N%O��%6��4#%4ค4�N/ห�N/$�7P�5ห��R/OQ�Q�O�O��%6#4��4�O'2%4ค4�7QN�O��5�/�
P�$�%2#4�N�N4�3Q� �5�/��%6#4��4��7PO�O�%6�/4��2#4�ห%9/�O/$�/N4�7Q�OR�O �8P��;O/N4�O4��2�N4$N�6�คN4�O4�QหOO�N
� ; O% 3��O4��4#%4ค4�N/ห�N/$�/��4�O�N'2%4$�4%�7 PR� O�5N2%O��%6� ค; N2 3��4�3 Q�2/��N4$�N4���'��7 P�2                  
R#NN�'7P$�O�'�%4ค4�N/ห�N/$ห%9/N%7$�%O/�คN426�Rห#��O��/3�N�6��4��4%�7P�5�/��%6#4��4�Q�O�N'2%4$�4%
R�OO���N4�R��4��7P�5ห��R/OQ�23��4 �3��7Q 

 _) �2�N4$QหO�4#%4ค4�N/ห�N/$�7P��'�Q�23��4P�$�2�N 4$QหO  6^% �/�%4ค4ห'3 ��4�       
�;O%3��O4��5N�6��4%�5�N/ N�O4#4Q��%6N/��N/2%O4� O'2R�O%3��4%/�:#3�6�4�ค�2�%%#�4%�%/�%3� 32�:Q��4��O4�
�N/2%O4� 

     `) �2�N4$QหO�4#%4ค4�N/ห�N/$�7P��'�Q�23��4P�$�2�N4$QหO a^% �/�%4ค4ห'3��4��;O%3��O4�
�5N�6��4%�:�/4��N/ �%224��N/N�9P/#�N/ �#�'�N%7$�%O/$ O'2R�O%3��4%/�:#3�6�4�ค�2�%%#�4%�%/�%3� 32�:
Q��4��O4��N/2%O4� 

   a) �2�N4$QหO�4#%4ค4�N/ห�N/$�7P��'��3�Q�23��4P�$�2�N4$QหO 1^% �/�%4ค4ห'3��4�       
�;O%3��O4��5N�6��4%��2/� O'224#4%�Q�O�4�R�O�4#/3��:�%22�ค์ O'2R�O%3��4%/�:#3�6�4�ค�2�%%#�4%�%/�
%3� 32�:Q��4��O4��N/2%O4� 
 

_g. "?�N�O �QA2ล?�N�ลC(/ 

19.1 Pค)�2)O@�"?�2ล?�N�ลC(/ 

     19.1.1 �4%//�O��Pค%�2%O4��3�N�O��Q52'3�N�'7$/ QหO/O4�/6��4##4�%�4� ANSI/AWWA D103-09 
(Factory-Coated Bolted Carbon Steel Tanks for Water Storage) O'2%3�%/��4%//�O��O'2ค5�/�
�O/$/60/�%P$�4 �7 PR�O%3�/�:�4��%2�/�/6�4�7 /60/�%%#ค/�ค:#R#N�P5�/N4%2�3�24#3�/60/�% P�$�O/�#7
%4$'2N/7$��4%//�O���3��7Q  
 (1) �4%//�O��Pค%�2%O4�  
 (2) �4%//�O���4%%3�O%�'# O'2  
 (3) �4%//�O���4%%3�O%�23P�22N�9/��4�O�N��6�Rห/ (�%�7�3�#7��4�N2O��N4�0;�$์�'4�#4��/N4 20 
N#�% O'2ค/4#2;�N�6� 10 N#�% QหO%3�%/��4%//�O��O'2ค5�/�P�$/60/�%P$�4 �7PR�O%3�/�:�4��%2�/�
/6�4�7 /60/�%%#ค/�ค:#%2�3�/:�6/60/�% 
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     19.1.2 �4%//�O����4��N/�%2�4$/4�40ห'3�ค4 ( Roof Vent) QหO/O4�/6��4##4�%�4� API 2000 
(Venting Atmospheric and Low-Pressure Storage Tanks) ห%9/#4�%�4�/9P�N �7PN�7$�N�N4 P�$�O/�//�O��
��4��N/�N�>�QหON 7$� /�N//3�%4�4%�N4$N�#/'N�O4O'2//��4��3� P�$�7Pค/4#�3�/4�40"4$Q��3��O/�#7คN4      
R#N#4��/N4ห%9/�P5�/N4 100 Pa O'2$9�$3��O/$%4$�4%ค5�/� O'2N�O�%3�%/�P�$/60/�%Nค%9P/��' �7PR�O%3�
/�:�4��%2�/�/6�4�7 /60/�%%#ค/�ค:#R#N�P5�/N4%2�3�"4ค7/60/�% 

     19.11.3 �%2�/��4%N'9/�/32�:N�O�R��4##4�%�4� ANSI/AWWA D103-09 (Factory-Coated Bolted 

Carbon Steel Tanks for Water Storage) O'2%2���%6ห4%�4�ค:�"4  ISO9001 (Quality Management 
Systems) 

     19.11.4 �%2�/��4%�'6�QหON�O�R��4##4�%�4� ANSI/AWWA D103-09 (Factory-Coated Bolted 

Carbon Steel Tanks for Water Storage) O'2%2���%6ห4%�4�ค:�"4  ISO9001 (Quality Management 
Systems) 

     19.1.5 �%2�/��4%��2/��'6�"3��์�7PP%��4��'6� QหON�O�R��4##4�%�4� ANSI/AWWA D103-09 
(Factory-Coated Bolted Carbon Steel Tanks for Water Storage) O'2%2���%6ห4%�4�ค:�"4  ISO9001 
(Quality Management Systems) 

    19.1.6 �%2�/��4%��2/��:��� %N/��O/$03�$์R!!O4 (Holiday or Pinhole test) ���6/Nค'9/�/7 O/��7P
�/��'6�"3��์P%��4��'6� QหON�O�R��4##4�%�4� ANSI/AWWA D103-09 (Factory-Coated Bolted 
Carbon Steel Tanks for Water Storage) O'2%2���%6ห4%�4�ค:�"4  ISO9001 (Quality Management 

Systems) 

     19.1.7 �%2�/��4%Nค'9/�27/7 O/��7P�O/�#7ค/4#ห�4�3Q�27R#N�O/$�/N4 150 R#Pค%N#�% P�$27�7P23#�32�3��Q5
�O4�Q��3��5ห��N�O�27/7 O/��7 PO���: N� �8 P�R�O%3��4%%3�%/��4� NSF/ANSI 61 (Drinking Water System 
Components-Health Effects) QหO24#4%�Q�O�3��'6�"3��์�7P23#�32�Q5�9P#N 9P/�4%/:�P"คO'2�%6P"คR�O   /$N4�
�'/�"3$ 2N/�27"4$�/��O/�Q�O/7 O/��7PO���:N� N�O�27/7 O/��7P��6�N�7$/�3��7P23#�32�Q5N�O�27%/� 9Q��N/�O'2Q�O/7 O
/��7PO���:N��%2N"��7P24#4%��O/��3�%3�27 UV R�O N��3�ห�O4N�O��3Q��7P2/� 
     19.1.8 �%2�/��4%Nค'9/�27/7 O/��7P �O/�N%6P#�O��4%N�%7$#�6/Nห'O��O/$N�ค�6ค�4%�3�27�O/$N#O�Nห'O� (Grit 

Blast) �8P�ค/�ค:#QหO#7คN4ค/4#ห$4��/��6/Nห'O�R#N�O/$�/N4 60 R#Pค%N#�% O'2ค/�ค:#ค/4#22/4��4#
#4�%�4� ISO 8501-1  Sa (Blast-Cleaning to So Standards) %2� 3�  SA2.5 (Very through blast-

cleaning) O'2#7�4%/:N�%O/� (Preheat O�N�Nห'O�QหOR�O/:�ห";#6�6/Nห'O�R#N�O/$�/N4 100-150 /�04N�'N�7$2 
N 9P/N 6P#�%226��6"4 Q��4%$8�N�42�/�27�:N� 

    19.1.9 �%2�/��4%Nค'9/�27/7 O/��7PO���:N��7PP%��4��'6� �O/��N4��4%��2/� Adhesive test (#4�%�4�) 
O'2Solvent test (#4�%�4�) P�$หO/���6�3�6�4%�7PR�O%3��4%%3�%/�#4�%�4�ห%9/ห�N/$�4��7P#7ค/4#�N4N�9P/�9/Q�
%2�3��%2N�0 

     19.1.10 /32�:$4O�/%/$�N/�3�QหOQ�O/32�:�7P#7Pค%�2%O4��4�Nค#7O�� Polyurethane (PU) O'2�O/�N�O���6��7P
R�O�4%%3�%/�QหO24#4%�Q�O�4�23#�32/4ห4%R�O/$N4��'/�"3$ (#4�%�4� Food grade ห%9/N�7$�N�N4) 
     19.1.11 �4%//�O��%/$�N/2'3�N�'7$/N�O�O��%/$�%� (Straight seam) N 9P/'�P/�42�4%%3P/�8#�N4�
%/$�N/ 

     19.1.12 %/$�N/2'3�N�'7$/�/�O�N��3�O'2Pค%�2%O4�Nห'O�QหOQ�O2'3�N�'7$//O�O�N�'7$/N�O�/32�: Galvanize 

silo bolt, nut & washer N�%� 8.8 �8Q�R� �8P�#7คN4�5'3�%3�O%��8�R#N�O/$�/N4 800 MPa �4##4�%�4� ASTM 
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F568M ห3/2'3�N�'7$/Nค'9/��6/�O/$/32�: Polypropylene (PP) �O/��3��4%23#�32%2ห/N4��Q5O'2�3'/4R��์N 9P/
$9�/4$:�4%Q�O�4� ห3/�/�2'3�N�'7$/"4$�/�QหOQ�O/6�7�4%ห:O#�>��O/$ห#/� (Cap) �7P�'6��4�/32�: Polyvinyl 

chloride (PVC) ห%9/ Polypropylene (PP)  
     19.1.13 ค4�ห'3�ค4 O�ห'3�ค4 O'2Pค%�2%O4�%3�O�N�ห'3�ค4 QหOQ�OPค%�2%O4�Nห'O�O��N�>� O'2Nค'9/�27/7  
 O/��7PO���:N� QหO�3P/�3Q� 9Q��6/ P�$R#N/�:�4�QหOQ�O��6�/32�:�7P#7%;�'/� N�N� �N/�Q5O���'# �N/�Q5O��Nห'7P$# N�O�
�O� N 9P/�O/��3��4%�527�7PR#N�3P/�8� 9Q��6/"4$Q��8P�/4��5QหON�6��4%�3��%N/�N�O�2�6#�/�Pค%�2%O4�R�O 
     19.1.14 ค4� O� O'2Pค%�2%O4�%3�O�N�ห'3�ค4 QหONค'9/�27/7 O/��7PO���:N�QหO#7ค/4#ห�4�3Q�Nค'9/�R#N�O/$
�/N4150 R#Pค%N#�% O'2R�O%3��4%%3�%/��4� NSF/ANSI 61 (Drinking Water System Components-

Health Effects) QหO24#4%�Q�O�3��'6�"3��์�7P23#�32�Q5�9P#N 9P/�4%/:�P"คO'2�%6P"คR�O/$N4��'/�"3$ 

    19.1.15 N�O��'6�"3��์�7P�'6�Q��%2N�0R�$O'2R�O%3��4%%3�%/��4�2"4/:�24ห�%%# MIT (Made in 

Thailand)  %O/#O��Q�%3�%/�N�O��'6�"3��์�7P�'6�Q��%2N�0R�$�%6��:��%2�4% 
19.2. �@)!B !?Q�"?�2ล?�N�ลC(/ 

     19.2.1 �6��3Q��O/$/6�7�4%Q�O2�%;O#NO%� (Jack)  %O/#%2���3�Nค'9P/��O/$%2��N�7$%์#/N�/%์�N/N�9P/#�O/$ �:�
N!?/���O'2N '42N��5'3� N 9P/ค/4#�'/�"3$��2�6��3Q�O'2'�P/�42�4%�5�4����7P2;��O/�O2��%4$�4%
ค5�/�//�O��/N4�5'3��3�N 7$� /25ห%3��4%�6��3Q��3�2'3�N�'7$/Q�O�N'2Pค%��4% O'2%3�%/�P�$/60/�%
Nค%9P/��' �7PR�O%3�/�:�4��%2�/�/6�4�7 /60/�%%#ค/�ค:#R#N�P5�/N4%2�3�"4ค7/60/�% 

    19.2.2 �;O�6��3Q��O/�#7�%22��4%�์�4%�6��3Q�P�$%2��2�%;O#NO%� (Jack) R#N�O/$�/N4 5 �? O'2ค/4#2;��/�
�3��/�Pค%��4%�7PQ�O/O4�/6��O/�2;�R#N�O/$�/N4 3 Q� 4 �/�ค/4#2;��3�Q�Pค%��4%�7P�5'3��2�6��3Q� 
     19.2.3 �%2�/��5�4��4%�6��3 Q�N�O�R��4##4�%�4� ANSI/AWWA D103-09 (Factory-Coated 

Bolted Carbon Steel Tanks for Water Storage) O'2%2���% 6ห4%�4�ค :�"4  ISO9001 (Quality 
Management Systems) 

      19.2.4 �;O�6��3Q��O/��5�4%��2/��:��� %N/��O/$03�$์R!!O4���6/Nค'9/�/7 O/��7P�/��'6�"3��์ �7Pห�O4�4�
(Holiday or Pinhole test at site) �O/$Nค%9P/�#9/ Pinhole meter �7PO%��3�R!!O4 67.5 P/'�์ �4##4�%�4� 
ANSI/AWWA D103-09 (Factory-Coated Bolted Carbon Steel Tanks for Water Storage) O'2 ASTM 

D5162 -01  ( Standard Practice for Discontinuity (Holiday) Testing of Nonconductive Protective 

Coating on Metalic Substrates) N 9P/$9�$3�ค:�"4 �'6�"3��์"4$ห'3��4%�6��3Q��N/�2N�#/��4� 

19.3 �)�C�@)/? !)B'@��@� Oล>�@)�N@(N�B��@�"?�NหลO� QหO/3��%6#4��4�N�O�ห�N/$�4#�7P%2�:O2��Q�     
Q�O�O��%6#4�O'2%4ค4�4#�7P�5ห��Q�O�� O'2�4%�N4$N�6� �%#�%3 $4�%�Q5�2�N4$คN4�O4��N/ห�N/$  �/��4�
O�N'2%4$�4%�7 PR�O�525N%O��%6��4#%4ค4�N/ห�N/$�7 P�5ห��R/OQ�Q�O�O��%6#4��4�O'2%4ค4�7 QN�O��5�/�
P�$�%2#4�N�N4�3Q� �5�/��%6#4��4��7PO�O�%6�/4��2#4�ห%9/�O/$�/N4�7Q�OR�O �8P��;O/N4�O4��2�N4$N�6�คN4�O4�QหOO�N
� ; O% 3��O4��4#%4ค4�N/ห�N/$�/��4�O�N'2%4$�4%�7 PR� O�5N2%O��%6� ค; N2 3��4�3 Q�2/��N4$�N4���'��7 P�2                  
R#NN�'7P$�O�'�%4ค4�N/ห�N/$ห%9/N%7$�%O/�คN426�Rห#��O��/3�N�6��4��4%�7P�5�/��%6#4��4�Q�O�N'2%4$�4%
R�OO���N4�R��4��7P�5ห��R/OQ�23��4 �3��7Q 

 _) �2�N4$QหO�4#%4ค4�N/ห�N/$�7P��'�Q�23��4P�$�2�N 4$QหO  6^% �/�%4ค4ห'3 ��4�       
�;O%3��O4��5N�6��4%�5�3�Nห'O�N�O4#4Q��%6N/��N/2%O4� O'2R�O%3��4%/�:#3�6�4�ค�2�%%#�4%�%/�%3� 32�:Q��4�
�O4��N/2%O4� 
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     `) �2�N4$QหO�4#%4ค4�N/ห�N/$�7P��'�Q�23��4P�$�2�N4$QหO a^% �/�%4ค4ห'3��4��;O%3��O4�
�5N�6��4%�%2�/�O'2�6��3Q�N%7$�%O/$ O'2R�O%3��4%/�:#3�6�4�ค�2�%%#�4%�%/�%3� 32�:Q��4��O4��N/2%O4� 

   a) �2�N4$QหO�4#%4ค4�N/ห�N/$�7P��'��3�Q�23��4P�$�2�N4$QหO 1^% �/�%4ค4ห'3��4�       
�;O%3��O4��5N�6��4%��2/� O'224#4%�Q�O�4�R�O�4#/3��:�%22�ค์ O'2R�O%3��4%/�:#3�6�4�ค�2�%%#�4%�%/�
%3� 32�:Q��4��O4��N/2%O4� 
 

  `^. �@�NหลO� 

  `^._ ค5�5�3�ค/4#/ค/4#ห#4$ 

  �4�Nห'O� ห#4$�8� �4%�3�ห4 �%2�/� O'2�6��3Q� �%2�;�Q5 �4�%2�4$ �2O�%��3�2/2
%4/';��%� Nห'O�Pค%�2%O4� O'2/9P�N �8P�R�O%2�:%4$'2N/7$�R/OQ�O��O�'� 
  `^.` �O/�5ห��/ค:�2#�3�6 
   `^.`._ �%2�;�Q5 (Valve) �2�O/�#7ค:�2#�3�6 �3��7Q 
    _) �%2�;�Q5O��'6Q�N�� (Gate Valves)  

    _._) #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%#  #/�.`cd-`cb^ 

<�%2�;�Q5Nห'O�ห'N/'6Q�$�O��%/�'6Q�P'ห225ห%3��4��%2�4= ��6��O4�R#N$� 

    _.`) N�O���6�'6Q � N�7 $/  �'4$ห�O4�4� ��ค/4#�3� Q�O�4�R�OR#N�O/$�/N4    
_.^ N#�2�42ค4' 

    _.a) �%�7N�O�O�����6� �O/�#7 /�#4'3$�>�N�>� 

    _.b) �%�7N�O�O��Q�O�6� �O/�#7ห'/��3��6� �4ค%/� %O/#�4�>�ค%��:�  

    `) �%2�;�Q5O��'6Q��?��7N29Q/ (Butterfly Valves)  

    `._) #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# #/�.af`-`ca_ 

<�%2�;�Q5Nห'O�ห'N/  '6Q��?��7N29Q/= 

    `.`) N�O��%2N"��>�2�6� �'4$ห�O4�4� ��ค/4#�3�Q�O�4�R�OR#N�O/$�/N4 

_.^ N#�2�42ค4' 

    a) �%2�;�Q5�3��'3� (Check Valves)  

    a._)  #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%#  #/�.afa-`c`g 

<�%2�;�Q5Nห'O�ห'N/'6Q��3��'3���6�O�/N�= 

    a.` ) N�O��%2N"��>�2�6� �'4$ห�O4�4� ��ค/4#�3�Q�O�4�R�OR#N�O/$�/N4 

_.^  N#�2�42ค4' 

    b) �%2�;%2�4$/4�40 (Air Valves)  

    b._) #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# #/�._adf-`cag 

<�%2�;%2�4$/4�4025ห%3��4��%2�4= 

    b.`) O��';�'/$ค;N �'4$ห�O4�4� ��ค/4#�3�Q�O � 4� R�O R#N�O /$�/N 4    

_.^ N#�2�42ค4' ห%9/�7P�4#�5ห��Q�O��%;�%4$'2N/7$� 
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     `^.`.` �4�%2�4$ �2O�%��3�2/2 N24 %4/';��%� Nห'O�Pค%�2%O4� O'2�4�/9P�N 

     _) /32�:�7PQ�O 
          _._) Nห'O�Pค%�2%O4�%;� %%� #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# 

#/�.__d-`c`g 

     _.`) Nห'O�Pค%�2%O4�%;� %%�%7�%O/� #7ค:�2#�3�6�4##4�%�4��'6�"3��์ 
/:�24ห�%%# #/�._``e-`ccf 

     _.a) Nห'O�Pค%�2%O4�%;� %%��8Q�%;�N$O� #7ค:�2#�3�6�4##4�%�4��'6�"3��์ 
/:�24ห�%%# #/�._``f-`ccf 

     _.b) Nห'O��'O4�%�O��%7�%O/� 25ห%3��4�Pค%�2%O4��3P/R�  #7ค:�2#�3�6�4#
#4�%�4��'6�"3��์/:�24ห�%%# #/�._beg-`ccf 

     _.c)  Nห'O�O�N� #7ค:�2#�3�6�4##4�%�4� ASTM Designation A-`bd 

     _.d)  Nห'O�ห'N/ #7ค:�2#�3�6�4##4�%�4� ASTM Designation A bf-fa 

     _.e)  �/��%/��์ #7ค:�2#�3�6�4##4�%�4� ASTM Designation B ``-fc 

     _.f)  Nห'O�R%O2�6# (Stainless Steel) #7ค:�2#�3�6�4##4�%�4� ASTM 

`ed-fda, ASTM A _de-fd type a^b and a_d 

     _.g)  2'3�N�'7$/ #7ค:�2#�3�6�4##4�%�4� ASTM Designation A a^e -
fda 

     _._^) �N/Nห'O��'O4 #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# #/�.

`ed-`ca` �%2N"� ` �4%�%2�/�Q�ON�9P/#�3Q�ห#� 

     _.__) �N/Nห'O�/4�23��227 #7ค:�2#�3�6�4##4�%�4��'6�"3��์/:�24ห�%%# 

#/�.`ee-`ca` �%2N"� ` �4%�%2�/�QหOQ�O�O/�N/ 

 - �4%N�9 P/# �2�O/��3��5P�$/6�7 Electric Shied and Welding Process 

 9Q��7P�6/�7P�O/��4%N�9P/#�2�O/�22/4��%40�4�2�6# 27 26P�2��%�/9P� N %/$
N�9P/#�2�O/�2#P5N2#/R#NN�O��4#�ห%9/%;P %� 

 - �4%$8��O/$ Bolt �4%N�42%;N 9P/�4�$8��O/$ Bolt �2�O/�22/4� O'2�427
�3�2�6#�4%2/�Q2N Bolt �2�O/��5�O/$ค/4#%2#3�%2/3�หO4#Q�OคO/�Nค42
O'2Q�OOห/�%/��4#ค/4#Nห#422# 

 
  `^.`.a �4%�6��3Q� 
      _) �%2�;�Q5 �4�%2�4$ �2O�%��3�2/2 �N/Nห'O� O'2�4�Nห'O�/9P�N �2�O/��%2�/�
O'2�6��3Q�QหO�%��5Oห�N��7PO2��R/OQ�O�� O'2�N/��4%�6��3Q��2�O/�R�O%3��4%�%/�2/��4�ค�2�%%#�4%�%/�
%3� 32�:Q��4%�N/2%O4� 
      `) �4%�6� �4%N�9P/# �4%�'8� O'2�4%N�42%;N 9P/�6��3Q��4�Nห'O� �2�O/��5�O/$ค/4#
�%2�7� �6Q�2N/��7P�O/�Nค'9P/�Rห/QหO�5�4%�%3�QหONค'9P/�Rห/R�O22�/�O'2QหO�4%ห'N/'9P�O�N2N/��7PNค'9P/�Rห/ 

      a) �4%�527 �4�Nห'O��:��%2N"��O/�R�O%3��4%�527�3�2�6# �4�P%��4�ห%9/�4��4%
�%2�/�O'O/N2%O� O'2N#9P/�5#4�6��3Q�O'O/�2�O/��N/#27%/� 9Q��7PR�O%3�ค/4#N27$ห4$O'2�427�3�/7�/$N4��O/$       
` �3Q� 
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      `^.`.b �4%�%/�2/�ค:�2#�3�6 
      _) �4%�5Nค%9P/�ห#4$ �%2�;�Q5�:���6��2�O/�O2��ค:�'3�1�2N�O�N�9Q/N�7$/�3��3/
N%9/�N�N� ��4� �3Q�ค:�"4  ';�0%O2���60�4��4%Rห'/�5�/�%/��4%ห#:� �?�7P�'6� Nค%9P/�ห#4$�4%คO4 N�O��O� 

      `) ห�3�29/%3�%/��'6�"3��์ �%2�;�Q5�:���6� �O/�O2��N/�24%  �3��7Q.- 
      `._) Oค��4'O/��/��%2�;�Q5�4��%613��;O�'6� 

      `.`) 25N�4ห�3�29/�4%O�N��3Q�N�O��;OO���5ห�N4$ 

      `.a) 25N�4ห�3�29/%3�%/�#4�%�4��4%�'6�O'2ห%9/�'�4%��2/�ค:�2#�3�6�4�
ห�N/$�4��7PN�9P/�9/R�O 
      `.b) ห�3�29/%3�%/��4%2N�#/�26�คO4�4��;O�'6�ห%9/�;OO���5ห�N4$ 

 

  `1. �ลOอ�/��)!>  
  `1._ �'O/�/��%�>���6�Nค%9/�N4$ 2MP �5�/� 4 �3/ 

  21.2 Nค%9P/��3��8���4� 4 �N/� (Networks Video Record) 4 ch �5�/� 1 Nค%9P/� 
  21.3 ห�N/$N�O�ค/4#�5�O/#;' HDD ��4� 4 TB �5�/� 1 ';�  
  21.4 N%4N�/%์ 4G # RG-EW300T  %O/#�6#/6�N�/%์N�O� 15 Mbps �5�/� 1 Nค%9P/� 
  21.5 N�O�N/6%์ค2/6��์ ��4� 5 �N/�# RB750r2 �5�/� 1 Nค%9P/� 
  21.6 �;ONห'O��3��Q5 N�/%์ 3 �5�/� 1 �;O 
  21.7 �:�O��P�'4%์N�'2์  %O/#O��N�/%7P25%/�R!��4�60AH �5�/� 5 �:� 

  21.8 24$23��4� UTP Cat6 ��6��6��3Q�"4$�/� # US-9106 out �5�/� 1 �'N/� 
  �4%�%2�3��'�4� /:��%�์ 3 �? O'2�4%�6��3Q�%3��%2�3� 3 �? 
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                               !@)@�N!)C( N#C( )@(ล>NอC( ค@�ล?�1�>N�$@> 

 

ลA ? #CP )@(�@) 

"AON2�อ)@ค@ Nอ�2@)อO@�อB� 
ห'@(
Nห!@ '@!)�@�

P)��@�/
"ลB!&?��์ 

(CPหOอ/)@N� 'C R'N'C ห�O@ 

_. O"�N�ลล์O2�อ@#B!(์ 

_._ 
��6��'8��6'6�/� (Crystalline Silicon) 

 
      

_.` 

#7 6�3��5'3�R!!O4 output R#N�O/$�/N4 
d^^ /3��์ �N/O�� �7P STC 

 

      

_.a 

#7�%226��6"4  (Module Efficiency)   

R#N�O/$�/N4%O/$'2 `^ O'2 #7คN4 
Maximum system voltage R#N�O/$
�/N4 _,`^^ P/'�์ 

 

      

_.b 

R�O%3�#4�%�4�/:�24ห�%%# #/�. 
d_`_c O'2 #/�. `cf^ 

 

      

_.c 

"4$Q�#7�4%��8��O/$�O/$ EVA ห%9/
�7�/N4 �O4�ห�O4�>��3��O/$�%2���6%"3$
O��Q2���N/ UV �O4�ห'3��6��3Q��'N/�
%/#24$R! (Junction Box) �7P#7%2�3�
#4�%�4��4%�O/��3��4%�8#�/��Q5R#N�OP4
�/N4 IPdf O'2#7 Integrated Bypass 

Diode �%/��5�4�/32�:P'ห2�'/�2�6# 
(Anodized Aluminum) 

 

      

_.d 

#7ห�3�29/%3�%/�ค:�"4  (Product 

Warranty) R#N�O/$�/N4 _^ �? O'2       
#7ห�3�29/$9�$3��4%%3��%2�3��O4'3��'6�
R!!O4 (Linear performance 

warranty) R#N�O/$�/N4%O/$'2 f^ 
Q��N/�N/'4 `c �? %3�%/�P�$P%��4�
�;O�'6� 
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ลA ? #CP )@(�@) 

"AON2�อ)@ค@ Nอ�2@)อO@�อB� 
ห'@(
Nห!@ '@!)�@�

P)��@�/
"ลB!&?��์ 

(CPหOอ/)@N� 'C R'N'C ห�O@ 

_.e 

�'6�"3��R์�OQ�%3�%/� MiT (Made in 

Thailand) P�$2"4/:�24ห�%%#OหN�
�%2N�0R�$ (2./.�.) 
 

      

_.f 

R�O%3��4%%3�%/��4%�5R�O�%Q�OQห#N 
(Recycle) �4��%613��5�3��$2Q�
�%2N�0R�$ O��N/�24%O2���3Q��/�
O'2�%2�/��4%�5�3��$2  %O/#
Q�/�:�4��%2�/��6��4%P%��4� %�.b 
�%2�/��6��4%ค3�O$�/32�:�7PR#NQ�OO'O/
�%2N"�Nค%9P/�Q�OR!!O4O'2/:��%�์
/6N'O��%/�6�2์N 9P/�5�'3�#4Q�O�%2P$��์
Qห#N O'2 Q�%3�%/�#4�%�4� ISO 

_b^^_  
 

      

_.g 

P%��4��;O�'6�/$;NQ��%2N�0R�$ R�O%3�
Q�/�:�4��%2�/��6��4%P%��4� %�.b 
ห%9/ ��/. ^a/` %2�:�%2�/��6��4%
�%2�/�O'2�5ห�N4$O��N�''์
O2�/4�6�$์ R�O%3�%/�#4�%�4�  ISO 

g^^_ ISO _b^^_ O'2 ISO bc^^_ 
 %O/#ห�3�29/%3�%/��6�6�:คค'�7P//�R#N
N�6� d N�9/� '��4#P�$�;O#7/5�4� 

 

      

`. �@ ค/ ค@'Nค)?Pอ�2A �QAO  "B/ B� (Solar Pump Inverter) 

`._ 
#7��4�R#N�O/$�/N4 ``.^ �6P'/3��์ 

 
      

`.` 

O�'�R!!O4�%2O2�%� (DC) �4�O��
N�''์O2�/4�6�$์ QหO24#4%�Q�OR�O�3�
Nค%9P/�2;��Q5O�� R!!O4�%2O22'3�       
a N!2 af^-b_c P/'�์ 

 

      

`.a 

R�O%3�Nค%9P/�ห#4$ CE ห%9/ UL ห%9/
#4�%�4��'6�"3��์/:�24ห�%%# (#/�.) 
ห%9/N�7$�N�N4 
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ลA ? #CP )@(�@) 

"AON2�อ)@ค@ Nอ�2@)อO@�อB� 
ห'@(
Nห!@ '@!)�@�

P)��@�/
"ลB!&?��์ 

(CPหOอ/)@N� 'C R'N'C ห�O@ 

`.b 
�'6��4�P%��4��7PR�O%3�%/�#4�%�4� ISO 

g^^_  ISO _b^^_  ISO bc^^_ 

 
      

`.c 

�'6��4�P%��4�Q��%2N�0R�$�7P%2�:N�O�
�;O�'6�Nค%9P/�O�'��%2O2R!!O4O'2�'N/�
ค/�ค:#%2��2;��Q5 '3��4�O2�/4�6�$์ 

 

      

`.d 

#7%2��!ั��์�3P� MPPT (Maximum 

power point tacking) 

 

      

`.e 

24#4%�%3� '3��4��4�R!!O4�%2O22'3� 
O�� a N!2 af^-b_c P/'�์ R�O 
 

      

`.f 

#7�/O2��%/��4%�5�4��/�#/N�/%์ 
�%2O2 O%��3� O'2 ค/4#�7P�/�#/N�/%์ 
�7PN�O�2N/�ห�8P�R#NO$�//��4��:�ค/�ค:#
�4%�5�4� 

 

      

`.g 

�:�ค/�ค:#�4%�5�4� %O/#�/O2��คN4
�2�O/�#7%2�3��4%�O/��3��:N�O'2�Q5R#N
�O/$�/N4 IPdc  %O/#O��25N�4�'�4%
��2/��4�2�4�3�Q��%2N�0R�$ �7P
R�O%3��4%$/#%3��4�25�3��4�#4�%�4�
/:�24ห�%%# (2#/.) 
 

      

`._^ 

#7!ั��์�3P��4%ค/�ค:# (Voltage limits) 

R#NQหOO%��3�   �4N�O4N�6� ห%9/�P5�/N4�7P
�5ห�� (Over voltage/Under 

voltage) 

 

      

`.__ 

 

#7!ั��์�3��%�7�Q5R#NRห'N�O4�ัQ# (Dry run) 
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ลA ? #CP )@(�@) 

"AON2�อ)@ค@ Nอ�2@)อO@�อB� 
ห'@(
Nห!@ '@!)�@�

P)��@�/
"ลB!&?��์ 

(CPหOอ/)@N� 'C R'N'C ห�O@ 

a. "?�N�O �QA2ล?�N�ลC(/ 

3.1 

N/�24%%3�%/��'6�"3��์�3�2'3�N�'7$/
�O/�N�O��3��7P�'6�Q��%2N�0 O'2%3��4%
%3�%/��4�2"4/:�24ห�%%# MIT 

 

      

3.2 

N/�24%%3�%/��4%//�O��Pค%�2%O4� 
�%2�/��4%N'9/�/32�:O'2�%2�/��4%
�'6��3�2'3�N�'7$/O'2�%2�/��4%
��2/�  
/O4�/6��4##4�%�4� ANSI/AWWA 

D103-09 P�$#7�4%N�O�%3�%/��4�
24#3�/60/�%P$�4 (�%�7�3�#7��4�N2O�
�N4�0;�$์�'4�#4��/N4 
 20 N#�%O'2ค/4#2;�N�6� 10 N#�%   
QหO%3�%/��4%//�O��O'2ค5�/�P�$
/:�6/60/�%P$�4) 
 

      

3.3 

N/�24%%3�%/�27/7 O/��7P�O4��7P23#�32�Q5
N�O� 

/7 O/��7PO���:N�O'2R�O%3�#4�%�4�
N5F/ANSF/4555/A 

61 2N/�27"4$�/��O/�Q�O/7 O/��7PO���:N� 
N�O�27/7 O/��7P��6�N�7$/�3��7P23#�32�Q5N�O�
27%/� 9Q��N/�O'2Q�O/7 O/��7PO���:N�
�%2N"��7P24#4%��O/��3�%3�27 UV R�O N�
�3�ห�O4N�O��3Q��7P2/� 
 

      

3.4 

N/�24%%3�%/��4%//�O����4��N/�
%2�4$/4�40��ห'3�ค4//�O���4# 

API 2000 O'2�O/�R�O%3��4%//�O�� 
O'2N�O�%3�%/�P�$"4ค7/60/�%Nค%9P/��' 
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ลA ? #CP )@(�@) 

"AON2�อ)@ค@ Nอ�2@)อO@�อB� 
ห'@(
Nห!@ '@!)�@�

P)��@�/
"ลB!&?��์ 

(CPหOอ/)@N� 'C R'N'C ห�O@ 

3.5 

N/�24%%3�%/��;O�6��3Q��2�O/�R�O%3��4%
%3�%/�%2��%6ห4%ค:�"4  ISO9001 

25ห%3��4%//�O��O'2�4%�6��3Q�      
�3�N�O��Q5 

      

3.6 

N/�24%%3�%/��4%�6��3Q��O/$/6�7�4%Q�O2�
%;O#NO%� (Jack) �3�Nค'9P/��O/$%2��N�7$%์
#/N�/%์�8P��O/�R�O%3��4%//�O�� O'2
N�O�%3�%/�P�$"4ค7/60/60�%0%9P/��' 

 

      

4.�@�#Nอ HDPE (High Density Polyethylene) ��B "�?�หล@(�?Q� 

4._ 

R�O#4�%�4��'6�"3��์/:�24ห�%%#  

#/�. gf`-`ccd �%2N"��N/��6���3�
ห'4$�3Q� (��3� 3 �3Q�) R#N#7N�'9/�ห:O#   
�3Q�ค:�"4   PE_00 �3Q�ค:�"4  PN d      

      

4.` 

�;ON2�/%4ค4�O/�O��N/�24%Oค��4'O/�
�/��N/ HDPE ��6���3�ห'4$�3Q�      
(��3� 3 �3Q�)  �4��%613��;O�'6� (��3��%6�) 

      

4.3 

ห�3�29/%3�%/�/N4�22N�#/�26�คO4�4�
�;O�'6�QหO�;ON2�/%4ค4 P�$�;O#7/5�4�
�%2�5�4%�/��6�6�:คค' 

      

4.4 

ห�3�29/%3�%/�$9�$3��4�P%��4��;O�'6�  
�N/��6���3�ห'4$�3Q�R#N#7N�'9/�ห:O#  

(��3� 3 �3Q�) �7P#7Q�/�:�4��%2�/�
�6��4%P%��4� (%�.4) N�O�P%��4��7P
�%2�/��6��4%�'6��N/ HDPE  

(��3� 3 �3Q�) �4#/3��:�%22�ค์
�%2�/��4%�6��4%คO4 �7P���2N�7$�   
�3��%# 3��4�:%�6��4%คO4  

�%2�%/� 4�6�$์ 
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