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N/APอ   ÿ� คAอ  �@1�1B��?/.@0ห3?�3��QO@ห�?�  ห�N/0N�็�/>33>N/�1 
   ÿ คAอ  ��@�N2O��N@�0C�0์�3@�ห1Aอ/>�>�?POค��?P2B��อ�N2@N�O/�?P��2อ�  ห�N/0N�็�/>33>N/�1 
Q��1�?�?P�COออ�O��O3>คO@�/�R/NQ�O/>�?�@1�1>N/>�คN@O1��O@��@��อ�N2@N�O/�@��@1��2อ�

�@//11คห�@P�  QหO�COออ�O��O3>คO@�/��?�QหO/?Nอ�2@1O2���@1�1>N/>�คN@O1��O@��@��อ�N2@N�O/ 
�?P1?�1อ�P�02�@�?��?PN�APอ�AอR�O 

4
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D
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หนา  ๘๖
เลม   ๑๔๑ ตอนพิเศษ   ๒๓๗    ง ราชกิจจานุเบกษา ๓๐   สิงหาคม   ๒๕๖๗



ห//�  c 
�O@O ��?��>� 

 
 

�Oอ  `b �@1คO@�/�O1��?P�1>�O@�Nอ�O@O ��?��>�QหO�COออ�O��O3>คO@�/�Q�Oห3?��@1คO@�/� 
�@/�21�?�อ�  Rankine  P�0 >�@1�@O1��?��>��O@��O@�  R�OO�N  O1��?��>�N/APอ�O@O �อ0CNQ�2.@/>�>P�   
(At  rest  lateral  earth  pressure)  O1��?��>��O@��O@�N/APอ�>�Nค3APอ��?/�?��O@O �ห1AอO1��?��>�N�>�1B�   
(Active  earth  pressure)  O1��?��>��O@��O@�N/APอ�O@O �Nค3APอ��?/�?��>�ห1AอO1��?��>�N�>�1?�  
(Passive  earth  pressure)  N APอ/>Nค1@>ห์N2�?01.@ �อ��O@O ��?��>�   

�Oอ  `c �@1 >�@1�@O1��?P�1>�O@�Nอ�O@O ��?��>�O�/�>P�QหOอ0CN�� AQ��@��อ��21�?  Rankine   
P�0�O@ห��QหOR/N/?O1�N2?0��@�1>ห/N@��>�O3>�O@O ��?��>�  O3>R/N/?ห�N/0O1�N�Aอ�N�>��@Q�Q�1>�@�1@�   
O1��?��>��O@��O@��@�ห�N/0O1��1>2>��>�3Q�O�/�>P�  (effective  vertical  stress)  �@�2.@/>�N@� N   
QหON�็�R��?�2/�@1  �NอR��?Q 

(_) �1�?O1��?��>��O@��O@�Q�2.@/>�O@O �อ0CN�>P� 
 ovoh K   (2/�@1  e) 

N/APอ oh  คAอ  ห�N/0O1��?��>��O@��O@��@�ห�N/0O1��1>2>��>�3Q�2.@/>�O@O �อ0CN�>P�   
 v  คAอ  ห�N/0O1��?��>�Q�O�/�>P��@�ห�N/0O1��1>2>��>�3   
 oK  คAอ  2?/�1>2>��>NO1��?��>��1>2>��>�3�?P2.@/>�O@O �อ0CN�>P�  /?คN@N�N@�?�  sin1  

  P�0     คAอ/B/�อ�O1�N2?0��@�.@0Q��1>2>��>�3�อ��>� 

(`) �1�?O1��?��>��O@��O@��1�?�>�Nค3APอ��?/�?��O@O � 
 aavah KcK 2  (2/�@1  f) 

N/APอ  ah คAอ  ห�N/0O1��?��>��O@��O@��@�ห�N/0O1��1>2>��>�3�1�?�>�Nค3APอ��?/�?��O@O �   
 v  คAอ  ห�N/0O1��?��>�Q�O�/�>P��@�ห�N/0O1��1>2>��>�3   
 c  คAอ  คN@O1�0@�Nห�?P0/�1>2>��>�31>ห/N@�N/O��>�   
 aK  คAอ  2?/�1>2>��>NO1��?��>��1>2>��>�3�1�?�>�Nค3APอ��?/�?��O@O �  /?คN@N�N@�?�  




sin1
sin1


    

(a) �1�?O1��?��>��O@��O@��1�?�O@O �Nค3APอ��?/�?��>� 

 
ppvph KcK 2   (2/�@1  g) 

N/APอ  
p

h  คAอ  ห�N/0O1��?��>��O@��O@��@�ห�N/0O1��1>2>��>�3�1�?�O@O �Nค3APอ��?/�?��>�   

 v  คAอ  ห�N/0O1��?��>�Q�O�/�>P��@�ห�N/0O1��1>2>��>�3   

หนา  ๘๗
เลม   ๑๔๑ ตอนพิเศษ   ๒๓๗    ง ราชกิจจานุเบกษา ๓๐   สิงหาคม   ๒๕๖๗



 c  คAอ  คN@O1�0@�Nห�?P0/�1>2>��>�31>ห/N@�N/O��>�   

 pK  คAอ  2?/�1>2>��>NO1��?��>��1>2>��>�3�1�?�O@O �Nค3APอ��?/�?��>�  /?คN@N�N@�?�  



sin1
sin1


  

Q��1�?�?P�COออ�O��O3>คO@�/�R/NQ�O/>�?�@1 >�@1�@O1��?P�1>�O@�Nอ�O@O ��?��>��@//11คห�@P�   
QหO�COออ�O��O3>คO@�/��?�QหO/?Nอ�2@1O2��/>�?�@1 >�@1�@O1��?P�1>�O@�Nอ�O@O ��?��>�O3>/?2�@�?� 

�?PN�APอ�AอR�ON�็��CO1?�1อ�   
�Oอ  `d �@1 >�@1�@O1�.@0�อ��?P�1>�O@�Nอ�O@O ��?��>�  QหO�COออ�O��O3>คO@�/�

 >�@1�@O1��?��>��O@��O@�  �1>�อ��O/0  O1��1>�O@�@��QO@ห�?��อ��O@O ��?��>�  O1��1>�O@�@� 

�QO@ห�?��อ��>�Nห�Aอ�@��อ��O@O ��?��>��?Q��O@�ห�O@O3>ห3?��O@O ��?��>�  O1��?��อ��QO@  O1��?PR�O1?� 

�3�1>���@��@11>�@0�QO@�อ��O@O ��?��>�  O1��?P�1>�O@���>/�>�  R�OO�N  �QO@ห�?��11�B�2/��   

(surcharge  load)  1//�@�O1��1>�O@อAP��?Pอ@�2N��3�1>���Nอ�O@O �N�็�1@0�1�? 
�Oอ  `e �@1/>Nค1@>ห์N2�?01.@ �อ��O@O ��?��>�QหO >�@1�@�3�1>���@�คN@อ?�1@2N/�

1>ห/N@�O1�ห1AอP/N/��์�?P�O@��@��@1/>�?�>�?Q�ห/��NอO1�ห1AอP/N/��์  �@P��1>�O@�Nอ�O@O ��?P 0@0@/QหO 
�O@O �/>�?�>N�>�/>0/�11/�� ?  �?Q��?Q  �Oอ�1//�@�O1��?��>��?P�1>�O@�Nอ�O@O ��?Q�2อ��O@�  �QO@ห�?��O@O �
O3>�QO@ห�?��>��?Pอ0CNNห�Aอ1>�?��@�1@��O@O �  O1��@��QO@ห�?�Nห�Aอ�>/�>�  O1��?��QO@�?Q�2อ��O@� 

�อ��O@O �  O1��?�3อ0�?/�อ��QO@Q�O�@��O@O �  O3>�3�1>���@�1>��1>�@0�QO@�อ��O@O ��?��>�   

O3>�Oอ�คO@�@��@�2.@/>/>�2�Q��N/��@1Q�O�@��อ��O@O ��?P�>N�>��@Q��O/0 
�@1/>Nค1@>ห์N2�?01.@ �อ��O@O ��?��>�QหO >�@1�@�@�N2�?01.@ N�>�/>0/�11/�� ?P�01//   

(global  stability)  P�0�O@ห��QหO�O@O ��?��>�O���?P/ค1@//?คN@อ?�1@2N/�ค/@/�3อ�.?0อ0N@��Oอ0
N�N@�?�  _.a^  O3>�O@O ��?��>�O���@/1/?คN@อ?�1@2N/�ค/@/�3อ�.?0อ0N@��Oอ0N�N@�?�  _.c^   

Q��1�?�?P/?2.@/>/>�2�อAP� N  �?PR/NR�ON�>��@Q��1>�O@  (extreme  event)  N�N�  2.@/>1>�?��QO@ 
3�3�อ0N@�1/�N1O/  2.@/>O�N��>�Rห/  ห1Aอ2.@/>O1��?�3อ0�?/�อ��QO@Q�O1>�?��B��>�  �@1�O@ห�� 
คN@อ?�1@2N/�ค/@/�3อ�.?0Q�2.@/>/>�2��@Q�อ0CN�?��B3 >�>��อ��COออ�O��O3>คO@�/�  O�N�?Q��?Q 
�Oอ�R/N�PO@�/N@  _.`^   

�Oอ  `f Q��1�?��?�Pค1�21O@�อ@ค@1�?P/?2N/�ห�@P�2N/�Q�อ0CN�PO@�/N@1>�?� AQ��>�3@�R/NN�>�  a  N/�1   
O3>R/N/?�3�@1/>Nค1@>ห์��2อ��>�Q��@1คO@�/�  QหOQ�OคN@O1��?��>��O@��O@�1//�@/�@1@��?P  ` 

หนา  ๘๘
เลม   ๑๔๑ ตอนพิเศษ   ๒๓๗    ง ราชกิจจานุเบกษา ๓๐   สิงหาคม   ๒๕๖๗



�@1@��?P  `  O1��?��>��O@��O@�1//�?PคO@�/�R�O�� AQ��@��อ��21�?  Rankine   

P�01//O1��?��@��QO@O3O/ 
ค/@/3@��?PคO@�/�  

(N/�1) 
O1��?��>�1//O1��?��QO@  (�?�/�@1@�N/�1)  �@��>��/��อ?��3?�

�O@��อ���?�/�O@O ��O/0�>�Nห�?0/ห1Aอ�>��1@0 
�>�Nห�?0/  �>��1@0 

^  �@�  _ ` ` 
/@��/N@  _  �@�  ` b b 
/@��/N@  `  �@�  a d d 

ห@�/?�@1��อ?��3?��O@��อ��อ��O@O ��O/0Nค1APอ�/Aอห1AอNค1APอ��?�1�Oอ� >�@1�@O1��?��>�
�O@��O@�N >P/�@Q��@/ค/@/Nห/@>2/  Q��1�?Q�ONค1APอ��?�1��@�N3O�QหON >P/O1��?��>��O@��O@�อ?�อ0N@��Oอ0   
_.c  �?��Nอ�@1@�N/�1 

ห@�Pค1�21O@��อ�อ@ค@1R/N/?ค/@/O�O�O1�/?P�ค�N ?0� อQหOO0�ออ�O��N�็��O@O ��?��>� 
�?PN�็�อ>21>�@�อ@ค@1O3>R/N2N��N@�O1�Q� N  �N@�Pค1�21O@��อ�อ@ค@1 

�Oอ  `g �1�?�O@O ��?��>�O��N�O/ A��?P/?3?�1�>�?P/ค1@/ห1Aอ�O@O ��?��>��?PQ�O�?��>�Nห�?0/
อ>P/�?/Q�2.@/>R/N1>�@0�QO@  QหO�COออ�O��O3>คO@�/� >�@1�@O1��?��>��O@��O@�1//��2//�>�@��?P/B/
N2?0��@�.@0Q��อ��>�/?คN@N�N@�?�0C�0์  P�0Q�Oห�N/0O1�1//  (total  stress)  2O@ห1?�คO@�/�O1��?��>� 
�O@��O@�Q�2.@/>�N@� N  �?Q��?Q  QหO >�@1�@N2�?01.@ �อ��O@O ��?��>�  O3>�3�1>���@��@1Nค3APอ��?/ 
�อ��>��?Pอ@��NอQหON�>�ค/@/N2?0ห@0�Nออ@ค@1ห1Aอ2>P��Nอ21O@��?Pอ0CN�1>N/�Q�3ONค?0� 

�1�?�O@O ��?��>�O��N�O/ A��?P/?3?�1�>�@/1�Oอ�ออ�O��QหO/?ค/@/O�O�O1�N ?0� อ 
�?P�>1?�O1��?�R�O  �?Q��?Q  QหO >�@1�@N2�?01.@ �อ��O@O ��?��>�  O3>�3�1>���@��@1Nค3APอ��?/�อ��>� 
�?Pอ@��NอQหON�>�ค/@/N2?0ห@0�Nออ@ค@1ห1Aอ2>P��Nอ21O@��?Pอ0CN�1>N/�Q�3ONค?0�N�N�N�?0/�?� 

Q��1�?�?P�COออ�O��O3>คO@�/�R/NQ�O/>�?�@1 >�@1�@O1��?��>��O@��O@�1//�@//11คห�@P�   
QหO�COออ�O��  O3>คO@�/��?�QหO/?Nอ�2@1O2��/>�?�@1 >�@1�@O1��?P�1>�O@�Nอ�O@O ��?��>�O3> 
/?2�@�?��?PN�APอ�AอR�ON�็��CO1?�1อ�   

�Oอ  a^ �@1ออ�O���O@O ��?��>�O���@/1QหO�COออ�O��O3>คO@�/� >�@1�@�@��@11>�@0�QO@ 
ห3?��O@O �  0�N/O��O@O ��?��>�O��R/N�Oอ��@11>�@0�QO@  ห1AอO���Oอ��@1ค/@/�@��QO@  �1�?�O@O ��?��>� 
�1>N.�Q�ON2@N�O/1N//�?�O�N�คอ��1?�QหO >�@1�@1>0>�ั��อ�O�N�คอ��1?��?P�>�้อ��?�/>QหO�>�Rห3ออ�   
O3>QหOคO@�@��@��1>�/��@1�้อ��?��@1�?�N�@>�อ��QO@�1>N/��O@�ห�O@�O@O ��O/0   

หนา  ๘๙
เลม   ๑๔๑ ตอนพิเศษ   ๒๓๗    ง ราชกิจจานุเบกษา ๓๐   สิงหาคม   ๒๕๖๗



�Oอ  a_ �1�?�@��Nอ21O@�Pค1�21O@�Q�O�>�QหOออ�O��1>���O@O ��?��>�O3>1>��คQO@0?��@��B�
ห1Aอ�@��/QหO/?ค/@/O�O�O1�N ?0� อ�?P�>3��@1Nค3APอ��?/�อ��>��?Pอ@��NอQหON�>�ค/@/N2?0ห@0�Nออ@ค@1 
ห1Aอ2>P��Nอ21O@��?Pอ0CN�1>N/�Q�3ONค?0� 

 
�1>�@0  �  /?��?P  `  2>�ห@ค/   .0.  `cde 

อ�B�>�  �@�/?1�C3 
1?�/��1?/N@�@1�1>�1/�/ห@�R�0 

หนา  ๙๐
เลม   ๑๔๑ ตอนพิเศษ   ๒๓๗    ง ราชกิจจานุเบกษา ๓๐   สิงหาคม   ๒๕๖๗



 
(%/� � 

�@/# 2/&� @ล?�O&�#@%�/� >%�@%/@�2 @ห/?&�@%/@�O(N 
 O/./>$?# 2/&ค/@-2@-@/"Q%�@//?&%Q @ห%?�&//#B��/�*AQ% >%P .Q�OO(N%NหลO�# 2/& 

 
 

�. 1 �@/N!/?.-�@/�N/%�@/# 2/& 
 (_)   @N%>%�@/2 @//�&/>N/�2"@%#?P�N/2/O@�Oล>! @Oห%N�#?P�N/2/O@��@%/@�O(N � @ห% ! @Oห%N�#?P�># 2/& 

/.N@�%O/. 3 �B  P .! @Oห%N�# 2/&O!Nล>�B !O/�หN@��?%R-N%O/.�/N@ 5 N#N@�/�ค/@-�/O@�ห/A/N2O%(N@%0C%.์�ล@�
�/�O(N%NหลO�# 2/& Oล>ค///.CNQ%�/&N�!&/>N/�*AQ%#?P�N/2/O@� 
 (`) /> ?&ค/@-ล@��/�หลB-# 2/&!O/�N'็%/> ?&N ?./�?&/> ?&#?P�>�N/2/O@��@%/@�O(N Oล>!O/�-?2,@*
/@&N/?.& #?Q�%?Q N*AP/QหOห%O@2?-(?2�/�O(N%NหลO�# 2/&Oล>(>/ >%O%&!> �?% 
 (a) �@/�B หลB-# 2/&!O/�QหO-?ค/@-�/O@�R-N%O/.�/N@ 4 N#N@�/��%@ O(N%NหลO�# 2/&#?PN!/?.-R/O  
Oล>QหO/?&  @N%>%�@/# 2/&�N/%#?P�>N�> �@/2CญN2?.ค/@-�AQ%&/>N/��O%หลB-  
 (b) Q%�/�?2"@%#?P�N/2/O@�N'็%*AQ%#?PลBN- "O@�O%หลB--?%Q @�?�QหO# @�@/2C&%Q @//� ห/A/�B หลB- ?�%Q @R/O  
-B-ห%@P� OลO/�@�  @N%>%�@/# 2/& 
 (c) Q%�/�?#?P!O/��@/# 2/&�?& >%#?P�BN-%Q @ ห/A/*AQ% >%�/�Pค/�2/O@�#@��ล0@2!/์ !O/�# @QหO >%&/>N/�
//& N �B # 2/&�BN-%Q @#?Pค/@-ล@�ล�R'R-N%O/.�/N@ 2 N#N@�/��%@ N2O%(N@%0C%.์�ล@��/�O(N%NหลO�# 2/& 

O(N%#?P-?�%@ QหญN#?P2B  
 (d) �? QหO-?�@/# 2/& O/./>$?�@/!/�ห.?P� (sounding test) N*AP/!//�2/&2,@*�?Q% >%Q!O�@%/@� 
/.N@�%O/. 2 ! @Oห%N�!N/�B # 2/& 
 (e) �@/!> !?Q�Nค/AP/�-A/Oล>/B'�/�์!N@� N !/�R O/?&�@/!//�Oล>NหO%�/&�@�(COค/&คB-�@/# 2/&�N/%  
�@��>N/>P-�@/# 2/&R O 
�. ` �@/N!/?.-Nค/AP/�-A/Oล>/B'�/�์�@/# 2/& 
 (_) O(N%NหลO�# 2/& (steel bearing plate) !/�N'็%/C'2?P Nหล?P.-�?!B/?2�%@  300 ->ลล>N-!/  
450 ->ลล>N-!/ ห/A/ 600 ->ลล>N-!/ Oล>-?ค/@-ห%@R-N%O/.�/@ 25 ->ลล>N-!/ ห/A/O(N%NหลO��ล- #?P-?ค/@-ห%@
Oล>*AQ%#?P N#?.&Nค?.��?% 
 (`) �B N*>P-%Q @ห%?� '/>�/& O/.O-NO/�R0 //ล>�Oล>-@!/O/��  (hydraulic jack with pressure gauge)  
!/�-?ค/@-2@-@/"QหOคN@O/�/? R-N!P @�/N@ 15,000 �>Pล�/?- -?-@!/O/��  (pressure gauge) /? O/��  

#?PN�> �@Q% P ../-QหO(> *ล@ R OR-NN�>%/O/.ล> 2 �/�%Q @ห%?�#?PN*>P-Q%O!Nล>�N/� */O/-#?Q�-?Q&/?&//�O2 �(ล 

�@/2/&N#?.& (calibrated and tested report) /@.BR-NN�>% 1 '?  P .-?�B 2/&N#?.&Q%�N/�%Q @ห%?�# 2/&2C�2B 
#?P� @ห% /.N@�%O/. 5 คN@ -@O2 ��N/%Q��B N*>P-%Q @ห%?� ?��ลN@/  
 (a) Oค/N&//#B�%Q @ห%?� (loading platform) # @�@�NหลO� !/�O�O�O/�Oล>/?&%Q @ห%?�&//#B�R O-@�*/ 

#?P�>QหOO/�� R O!ล/ �@/# 2/& //�/?&�/�Oค/N&//#B�%Q @ห%?�!O/�หN@��@�! @Oห%N�# 2/&/.N@�%O/. 
2.40 N-!/ 
 (b) -@!/�@/#/B !?/ (dial gauge) QหOQ�O/.N@�%O/. 3 !?/ !> !?Q�P .# @-B- 120 /�0@ N*AP/QหOR O�@/#/B !?/ 
#?Q�2/�#>0#@� Oล>-@!/#B�!?/#?PQ�O!O/�-?ค/@-ล>N/?. Q%�@//N@%-@!/R OR-%O/.�/N@ 0.25 ->ลล>N-!/ 
 (c) ค@%/?&-@!/ (reference beam) # @�@�NหลO�!O/�-?ค/@-O�O�O/�Oล>!> !?Q�O.�/>2/> �B //�/?&
!O/�-?�@/.@ O%N% ห@�N'็%R'R O �B //�/?&�/�ค@%ค//หN@��@��B # 2/&/.N@�%O/. 2.40 N-!/  
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 (d) ค@%'�>�>/>.@ (reaction beam) # @�@�NหลO�#?P-?ค/@--?P%ค�O�O�O/� 2@-@/"//�/?&O/��/># @R O  
 (e) �B N2@/?&O/�/?  (compression post) QหOQ�ON2@NหลO�#N/%N ?P./ (single member) '> 'ล@.N/?.&2/� O@% 
Q�Oห%B%N2/>-�N/�/N@�N*AP///�/?&O/�/? �@�Oค/N&//#B�%Q @ห%?�"N@.ล�O(N%NหลO�# 2/& N2@/?&O/�/? !O/�-?  
ค/@-O�O�O�/N�Oล>2@-@/"/?&O/�/? R OP .R-N&> ห/A/P�N��/ Oล>#?P'ล@.N2@!O/�-?O'้%'้/��?%�@/ห%?0C%.์ 

N*AP/QหO�@/"N@.O/�Q%O%/ >P�N'็%R'/.N@�2-&C/�์  
 (f) �@/'/>�/&Nค/AP/�-A/Oล>/B'�/�์Q%�@/# 2/&2@-@/"'/?&N'ล?P.%R O!@-2,@*2"@%#?P�N/2/O@� 
P .QหO/.CNQ%�@/*>�@/�@�/�(COค/&คB-�@/# 2/& #?Q�%?Q!O/�  @N%>%�@/QหO-?ค/@--?P%ค�O�O�O/� 'ล/ ,?.  
Oล>-?'/>2>#$>,@*!ล/ �N/�N/ล@#?P# @�@/# 2/& 

�. a />$?�@/# 2/& 
 (_) *>�@/�@%Q @ห%?�&//#B�# 2/&2C�2B 2 @ห/?&Q�OQ%�@/# 2/& P .QหOQ�O� @ล?�O&�#@%�/� >% 

ห/A/%Q @ห%?�#?P//�O&&#?P-?คN@R-N%O/.�/N@ 3 N#N@ห/A/!@-#?P/>&BR/OQ%O&&  
 (`) N-AP/!> !?Q�Nค/AP/�-A/Oล>/B'�/�์�@/# 2/&#?Q�ห- N/?.&/O/.OลO/ QหON/>P-�@/# 2/& O/.%Q @ห%?�
&//#B�'/>-@� 1 Q% 10 �/�%Q @ห%?�2C�2B Oล>QหO# @�@/N*>P-%Q @ห%?�&//#B�# 2/&O!Nล>�N/�'/>-@�  
1 Q% 10 �/�%Q @ห%?�2C�2B #?P� @ห% R/O 
 (a) N-AP/N*>P-%Q @ห%?�&//#B�# 2/&O!Nล>�N/� QหON/>P-&?%#@�คN@�@/#/B !?/R-N%O/.�/N@ 6 คN@ N�N% � N/ล@#?P 
30 />%@#? 1 %@#? 2 %@#? 4 %@#? 8 %@#? 15 %@#? Oล>%@#?!N/ N R' ("O@-?) #?Q�%?Q !O/�ค�%Q @ห%?�&//#B�# 2/&R/O
R-N%O/.�/N@ 15 %@#?Q%O!Nล>�N/��/��@/# 2/& P .หล?��@� 15 %@#?R'OลO/ QหOห@คN@N�ล?P.Q%N/ล@ 3 %@#?  
#?P!N/N%AP/��?% !O/�-?/?!/@�@/#/B !?/R-NN�>% 0.02 ->ลล>N-!/!N/%@#? �@��>N*>P-%Q @ห%?�&//#B�# 2/&�N/�!N/R'R O  
 (b) Q%�/�?#?P!O/�ค�%Q @ห%?�&//#B�# 2/&R/O�%ค/& 1 �?P/P-� OลO//?!/@�@/#/B !?/.?�-?คN@N�>%�/N@  
0.02 ->ลล>N-!/!N/%@#? P .N�ล?P.�@�N/ล@ 3 %@#?#?P!N/N%AP/��?% QหOค�%Q @ห%?�&//#B�# 2/&%?Q%R/O!N/R'/?�  
1 �?P/P-� ห@�'/@��/N@/?!/@�@/#/B !?/.?�-?คN@N�>%�/N@ 0.02 ->ลล>N-!/!N/%@#? ห/A/2,@* >%�@%/@�O2 �ล?�1�>
�@//>&?!> QหO.�Nล>��@/# 2/& Oล>QหO"A/%Q @ห%?�&//#B�# 2/&%?Q%N'็%%Q @ห%?�2C�2B   
 (c) N*>P-%Q @ห%?�&//#B�# 2/&�%"@�%Q @ห%?�&//#B�# 2/&2C�2B ห/A/%Q @ห%?�#?P� @ห% R/O QหOค�%Q @ห%?�
&//#B�# 2/&R/O!N/R'/?� 1 �?P/P-� �N/%# @�@/ล %Q @ห%?�&//#B�# 2/& 
 (d) ล %Q @ห%?�&//#B�# 2/&ล��N/�ล>/O/.ล> 25 �/�%Q @ห%?�&//#B�# 2/& P .!O/�ค�%Q @ห%?�&//#B�
# 2/&R/OQหOค�#?P�N/�ล>R-%O/.�/N@ 15 %@#? Oล>QหO&?%#@�คN@�@/คA%!?/�@��@/ล %Q @ห%?�&//#B�# 2/&  

/.N@�%O/. 3 คN@ N�N% � N/ล@#?P 1 %@#? 8 %@#? 15 %@#? 
 (e) N�O&!?//.N@� >%�@%/@��O%หลB-# 2/&N*AP/% @R'ห@คB�2-&?!>*AQ%�@%Q%หO/�'�>&?!>�@/ R OO�N -@!/�@% 

�@/# 2/&N*AP/ห@คN@�? � @�? Nหล/ (Liquid Limit : L.L.) -@!/�@%�@/# 2/&N*AP/ห@คN@�? � @�? *ล@2!>� 
(Plastic Limit : P.L.)  Oล>-@!/�@%�@/# 2/&ห@�%@ N-O �/�/?2 B (Sieve Analysis) N*AP/'/>N->%'/>N,#
 >%�@%/@� 
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�. b �@#ว>Nค#@>ห์(ล�@## 0อ& 

 (_) ห%Nว"O#�O&�#@%#?P"อ!QหO�อ� >%QหO�>�@#�@�@�% ้@ห%?�&###B�0C�0B ห@# Oว"อ?!#@0Nว% 

คว@!'ลอ  ?" P "อ?!#@0Nว%คว@!'ลอ  ?"คว#!?คN@R!N%Oอ"�วN@ a  
 (`) N!APอ#้@�@## 0อ&!@!ว>$?�@## 0อ&�O@�!O%OลOว % ้@ห%?�&###B�0C�0B 0@!@#"'#>N!>%R O�@��#@�
คว@!0?!�?%$์#>หวN@�% ้@ห%?�&###B�# 0อ&�?&คN@�@###B !?ว�อ�O(N%NหลO�# 0อ& �@P�ล?�/�>P "#?PวR' 

�อ��#@�คว@!0?!�?%$์0@!@#"�้@O%�R O ` #C'O&& R OO�N #C'O&&#?P _ N0O%�#@�คว@!0?!�?%$์O0 ��B ว>&?!>
�อ� >%ฐ@%#@�#?P�? N�% Oล>#C'O&&#?P ` N0O%�#@�คว@!0?!�?%$์O0 ��B ว>&?!>�อ� >%ฐ@%#@�R!N�? N�%  
 ?�O0 �Q%#C'#?P b P "N0O%�#@�#C'O&&#?P _ 0@!@#"'#>N!>%R OวN@% ้@ห%?�&###B�0C�0B  คAอ% ้@ห%?�&###B�# 0อ&0C�0B 
�@P�#้@QหON�> �@###B !?ว!NอN%APอ�P "R!N0@!@#"N�>P!% ้@ห%?�R Oอ?� Q%��>#?PN0O%�#@�#C'O&&#?P ` 0@!@#"'#>N!>% 

ห@% ้@ห%?�&###B�0C�0B R O�@�% ้@ห%?�&###B� � �B !? #>หวN@�N0O%!#�0อ�N0O%#?Pล@�0?!(?0N0O%�#@�
คว@!0?!�?%$์ ?��ลN@ว�@��Nว�N#>P!!O%#?P"?�อ"CNQ%�Nว�อ>ล@0!>� Oล>�Nว�0B #O@"#?Pอ?!#@�@###B !?ว!Nอ% ้@ห%?�
&###B�# 0อ&ค�#?P 

 

 

 

 

 

 

 

 

 

 

 

 
 

 #C'#?P b ล?�/�>�#@�คว@!0?!�?%$์#>หวN@�% ้@ห%?�&###B�# 0อ&�?&คN@�@###B !?ว�อ�O(N%NหลO�# 0อ& 

 (a) คN@�@###B !?ว�อ�ฐ@%#@�O(N#?Pค้@%ว��@�คN@�@###B !?ว�อ�O(N%NหลO�# 0อ&#?P% ้@ห%?�&###B�0C�0B  

P "Q�O0!�@# (a) ห#Aอ (b) �/��O/ 21 Q%'/>�@0%?Q OลOวO!N�#�? Oล>!Oอ�!?คN@R!N!@��วN@ `c !>ลล>N!!#  
�@�0@!@#"Q�O% ้@ห%?�&###B�0C�0B %? % %้@R'�>�@#�@ห%Nว"O#�O&�#@%#?P"อ!QหO�อ� >% 

 (b) �/�?#?PคN@�@/#/B !?/�/��@%/@��@��@/ค @%/�!@-�O/ (a) -?คN@-@��/N@ 25 ->ลล>N-!/ !O/�O#%คN@ 
�@/#/B !?/�/��@%/@�O(N (��) N#N@�?& 25 ->ลล>N-!/Q%2-�@/ (a) ห/A/ (b) �/��O/ 21 Q%'/>�@0%?Q OลO/O!N�/�?  
N*AP/ค @%/�ห@คN@�@/#/B !?/�/�O(N%NหลO�# 2/& (��) �@�%?Q%% @R''/>N->%คN@%Q @ห%?�&//#B�2C�2B �@��/@+
ค/@-2?-*?%$์/>ห/N@�%Q @ห%?�&//#B�# 2/&Oล>คN@�@/#/B !?/�/�O(N%NหลO�# 2/& P .%Q @ห%?�&//#B�2C�2B 
2 @ห/?&% @R'*>�@/�@ห%N/.O/�O&�#@%#?P./-QหO�/� >%�>N'็%คN@%Q @ห%?�&//#B�&%�/@+ค/@-2?-*?%$์ 
#?PO(N%NหลO�# 2/&-?คN@�@/#/B !?/N#?.&N#N@�?&คN@�@/#/B !?/�/��@%/@�#?P 25 ->ลล>N-!/  
 



 

(%/� � 

�@/# 2/&O/�!O@%#@%�/�N2@N�O-P ./>$?2">!.0@2!/์O&&ค�%Q @ห%?�&//#B� 

 

 

�. _ �@/N!/?.-�@/�N/%�@/# 2/& 

 (_) QหO# @�@/�B ห/A/"-N*AP/'/?&/> ?&*AQ% >%&/>N/�//&N2@N�O-!O%#?P�># 2/&ห/A/N2@N�O-�ลBN- 

#?P�># 2/& QหOR O/> ?&!@-#?P� @ห% R/O 
 (`) # @�@/!? ห/A/N2/>-'/?&/> ?&ห?/N2@N�O-N#N@#?P� @N'็%N*AP/!> !?Q�Nค/AP/�-A/Oล>/B'�/�์Q%�@/N*>P-%Q @ห%?� 

Oล>� @�? N01/?2 B&/>N/�ห?/N2@N�O-//-"@�# @�@/N!/?.-*AQ%(>/ค/%�/?!QหO2>/@  P .QหOห?/N2@N�O-# 2/& 

ห/A/ค/%�/?!#?PหลN/หBO-N2@N�O-# 2/&-?(>/ห%O@N/?.& Oล>!?Q��@��?&O%/O�%N2@N�O-# 2/& Oล>R O/>%@& 

�?&O(N%NหลO�# 2/&  
 (a) �/�?�@/# 2/&�?&N2@N�O-N ?P./QหO!> !?Q�O(N%NหลO�# 2/&#?P-?ค/@-ห%@/.N@�%O/. 25 ->ลล>N-!/  
!?Q��@��?&O%/O�%N2@N�O-# 2/& P .O(N%NหลO�!O/�-?�%@ Nห-@>2-N*?.�*/ค//&คลB-*AQ%#?Pห?/N2@N�O-#?Q�ห- R O 
 (b) �/�?# 2/&�?&N2@N�O-�ลBN-!O/�# @�@%/@�'> ห?/N�O- (pile cap) ค//&ห?/N2@N�O-# 2/&#?Q�ห- 
 O/.ค/%�/?!N2/>-NหลO� ห/A/Pค/�NหลO�#?P//�O&&-@N*AP/QหO-?�@/"N@.O/�R O!@-#?P!O/��@/ Q!O�@%/@� 

'> ห?/N�O-ค//-?�N/�/N@�N*?.�*/ N*AP/'้/��?%�@/"N@.O/�2CN*AQ% >% O@%ลN@� P .O!Nล>! @Oห%N�#?P%Q @ห%?�# 2/&
�/># @ล�&%O#N%ห?/N�O-!O/�-?O(N%NหลO�# 2/&#?P-?ค/@-ห%@/.N@�%O/. 25 ->ลล>N-!/ /@�!?Q��@��?&O%/  

O�%N2@N�O-�ลBN- N*AP/QหO%Q @ห%?�&//#B�# 2/&�/># @ล�&%O#N%ห?/N�O-R O/.N@�'ล/ ,?. P .QหO! @Oห%N�
0C%.์�ล@��/�O(N%NหลO�# 2/&!/��?&�B 0C%.์�ล@�O/��/�N2@N�O-�ลBN-  

 (5) �/�?ห?/N2@N�O-R-NN/?.&ห/A/R-NR O/> ?& �N/%/@�O(N%NหลO�# 2/&QหO# @�@/'/?&/> ?&ห?/N2@N�O- O/.
�?N-%!์�%> R-Nห !?/ #?P-?ค/@-ห%@R-NN�>% 6 ->ลล>N-!/ Oล>-?คN@� @ล?�/?&O/�/? -@��/N@ค/%�/?!�/�N2@N�O- 
N*AP/'้/��?%ค/@-R-N2-P @N2-/�/��@/�/>�@.%Q @ห%?��@�O(N%NหลO�2CNN2@N�O- 

�. ` �@/N!/?.-Nค/AP/�-A/Oล>/B'�/�์2 @ห/?&�@/# 2/& 
 (_) �B N*>P-%Q @ห%?�'/>�/& O/.O-NO/�R0 //ล>� (hydraulic jack) '๊ั-R0 //ล>� (hydraulic pump)  
Oล>-@!/ค/@- ?% (pressure gauge) !O/�-?Q&/?&//�O2 �(ล�@/2/&N#?.& (calibrated and tested report) 
#?PR O/?&�@//?&//��@�2"@&?%#?PN�AP/"A/R O P .-?/@.BR-NN�>% 1 '? -@O2 ��N/%Q�O�B N*>P-%Q @ห%?� ?��ลN@/  

Oล>�B N*>P-%Q @ห%?� ?��ลN@/!O/�2@-@/"ค/&คB-�@/N*>P-%Q @ห%?�N-AP/# @�@/# 2/&R O �@P�2@-@/"QหO%Q @ห%?�
&//#B�# 2/&R O2C��/N@%Q @ห%?�&//#B�# 2/&2C�2B #?P�/># @!N/N2@N�O-/.N@�%O/./O/.ล> 20 P ../-QหO
(> *ล@ R OR-NN�>%/O/.ล> 5 �/�%Q @ห%?�&//#B�2C�2B #?P�/># @!N/N2@N�O- 
 N-AP/Q�OO-NO/�R0 //ล>�-@��/N@ห%@P�!?/ !O/�N*>P-%Q @ห%?��@�'ั๊-R0 //ล>�!?/N ?./�?% P .Q�O#N/�N@./N/- 
(common manifold) Oล>-@!/O/�� /?%N ?./ P .QหOQ�O/>&&ค/&คB-/?!P%-?!> (automatic regulator)  
Q%�@/ค/&คB-%Q @ห%?�QหOค�#?PN-AP/-?�@/#/B !?/N�> �@Q% 
 (`) O-NO/�R0 //ล>� (hydraulic jack) !O/�2@-@/"N*>P-%Q @ห%?�R O/.N@�2-P @N2-/Q%�?Q%!/%�@/N*>P-
%Q @ห%?�&//#B�# 2/&Oล>/?�1@%Q @ห%?�QหOค�#?PQ%�?Q%!/%�@//?�1@%Q @ห%?�&//#B�# 2/&  Q%/>ห/N@� 
�@/# 2/&R-Nค//'ลN/.O-NO/�R0 //ล>�#>Q�R/O P .R-N-?(COค/&คB-�@/# 2/& N*AP/'้/��?%/?%!/@.#?P/@�N�> �@Q% 
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 (a) -@!/O/� (load cell) ห/A//B'�/�์/? O/��%> /AP%#?P-?ค/@-ล>N/?. N#?.&N#N@ N'็%/B'�/�์ 

2 @ห/?&/? %Q @ห%?�&//#B�#?PN�> �@Q% P .!> !?Q�/>ห/N@�ค@%'�>�>/>.@ (reaction beam) Oล>O-NO/�R0 //ล>� 
(hydraulic jack) 2 @ห/?&!//�2/&O/��/># @#?PN�> �@�O-NO/�R0 //ล>�N*AP/QหOR O%Q @ห%?�&//#B�!@-#?P!O/��@/  
#?Q�%?Q -@!/O/�ห/A//B'�/�์/? O/��%> /AP%!O/�-?Q&/?&//�O2 �(ล�@/2/&N#?.& (calibrated and tested report)  
#?PR O/?&�@//?&//��@�2"@&?%#?PN�AP/"A/R O P .-?/@.BR-NN�>% 1 '? -@O2 ��N/%Q�O  
 (b) ค@%'�>�>/>.@ (reaction beam) N'็%ค@%NหลO�#?P/@�/.CN&%O(N%NหลO�//� # @ห%O@#?P"N@.%Q @ห%?�
&//#B��@�O-NO/�R0 //ล>�R'.?�N2@N�O-2-/ห/A//?2 B"N/�%Q @ห%?� �@P�ค@%'�>�>/>.@%?Q!O/�-?ค/@-2@-@/" 

Q%�@//?&%Q @ห%?�&//#B�# 2/&R OR-N%O/.�/N@ 1.5 N#N@�/�%Q @ห%?�&//#B�# 2/&2C�2B   
 (c) O(N%NหลO�//� (steel bearing plate) Q�ON'็%O(N%//��N/.Q%�@/�/>�@.O/��@��/& O@%%/��/�
O-NO/�ห/A/�@��@%//�/?&�/�ค@%/?&O/�'�>�>/>.@N*AP/2N��/>�@.O/�ล�*AQ%(>/�/�N2@N�O-# 2/&ห/A/O#N%ห?/N�O-
R O/.N@�2-P @N2-/#?Q�ห%O@!?  
 (d) &/ลO&/>P� (ball bearing) N'็%/B'�/�์#?P�N/.Q%�@/"N@.%Q @ห%?��@�O-NO/�R0 //ล>�QหO-?/>%@&
2?-(?2Q%O%//@&Oล>/?�1@%Q @ห%?�&//#B�# 2/&/.CNQ%O%/ >P�N2-/  
 (e) -@!/�@/#/B !?/ (dial gauge) ห/A//B'�/�์/? �@/NคลAP/%!?/�%> /AP%#?P-?ค/@-ล>N/?. N#?.&N#N@ 

#?PQ�OQ%�@/# 2/&!O/�-?/>&& Oล>ค/@-ล>N/?. Q%�@//? คN@ (division) Nห-A/%�?%ห- N*AP/'้/��?% 

ค/@-(> *ล@  Oล>N*AP/ค/@-2> /�Q%�@//N@%คN@ -@!/ ?��ลN@/!O/�2@-@/"/? คN@�@/#/B !?/R OR-N%O/.�/N@ 

50 ->ลล>N-!/ Oล>/N@%คN@R Oล>N/?. /.N@�%O/. 0.25 ->ลล>N-!/ QหO!> !?Q�-@!/�@/#/B !?/ 4 !?/ P .!> !?Q�R/O
&/>N/�ห?/N2@N�O-&%(>/2?-(?2/@&N/?.& N�N% O(N%�/>�� -@!//? NหลN@%?Q!O/�หN@��@��B 0C%.์�ล@��/� 

ห?/N2@N�O-# 2/&N#N@�?%#?Q�2/� O@%Oล>/.CN!/��?%�O@-Q%O%/N ?./�?% O/. Oล>!O/�'/?&QหO�@�/�-@!//?   
#B�!?/�%@%�?&#>0#@��/�%Q @ห%?�#?P�/># @!N/ห?/N2@N�O-  
 (f) ค@%/?&-@!/ (reference beam) !O/�N'็%ค@%NหลO�Oล>!> !?Q�O.�/>2/> P .QหO.@ �?&N2@NหลO� 

ห/A/N2@ค/%�/?!#?P!/�)ั�O%N%ล�Q% >%R-N%O/.�/N@ 1.00 N-!/ -?/>.>�N/�หN@��@�N2@N�O-# 2/&Oล>N2@N�O-2-/ 

ห/A/ห-/%//�/?&/?2 B"N/�%Q @ห%?�R-N%O/.�/N@ 5 N#N@ �/�N2O%(N@%0C%.์�ล@��/�N2@N�O-# 2/& O!NR-N%O/.�/N@  
2.50 N-!/ P ./? �@��/&N2@N�O-# 2/&"@��/&N2@NหลO�ห/A/N2@ค/%�/?! ?��ลN@/ Oล>!O/�-?ค/@-O�O�O/�
N*?.�*/#?P�>R-NN�> �@/P�N�!?/Oล>NคลAP/%!?/R'#@� O@%�O@�R O 'ล@. O@%ห%@P��/�ค@%!O/�2@-@/"NคลAP/%!?/R O
N-AP/-?�@/.A ห !?/N%AP/��@��@/N'ล?P.%O'ล�/B�ห,C->  
 (g) �ลO/�/> ?&Q�O2 @ห/?&/? �@/NคลAP/%!?/�/�N2@N�O-# 2/& /> ?&ค@%/O@�/>� /> ?&N2@N�O-2-/  
N*AP/Q�ON'็%�O/-Cล/O@�/>�ห@�N�> ค/@-(> *ล@ �@��@//? คN@�@/#/B !?/ O/.-@!/�@/#/B !?/ (dial gauge) 
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