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�@10D�1@(ล�อ��@1O�O�@�OคลN�C0/ค@1์P& ์NพE่อ�@1NพB่/'1>2B#$B.@พ�อ� B%ลG�1?� 
The Study of the Effects of Using Calcium Carbide Residue to Enhance 

the Efficiency of Lateritic Soil. 
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&#ค? 0Nอ  
�@�/B�?0�CQ/C/?��F�1>2�ค์ 1) N EP/0D�1@�A3?�1?�O1�/?��/��B�P�0�1@0�@�O1��@��O@��O@�  

P�0Q�O�@�Oค3N�C0/ค@1์R��์�2/�B�3G�1?�Q�/?�1@2N/�1O/03>�CPO���N@��?� P�0/C/@0F�N/ 7 /?� 2) 
N EP/ห@�1B/@��QA�CPNห/@>2/Q��@1�2/�@�Oค3N�C0/ค@1์R��์�CP�AQหO�B�/C�A3?�2G�2F�  1G�O���@1
/B�?0N�็��@1/B�?0N�B���3/� Q�OO�/คB��@1N21B/ค/@/O�O�O1��/�/?2�FN�็��1/��@1/B�?0  EQ��CP
�AN�B��@1/B�?0คE/หO/���B�?�B�@1��2/��@�/B0/�11/P0�@ /ห@/B�0@3?0N�คP�P30C1@�/�ค3/C2@� 
/B�0@N���/�O�N� �3FN/�?//0N@�คE/�B�3G�1?��2/�@�Oค3N�C0/ค@1์R��์Q�2?�2N/��N@�N �A�/� 7 
�3FN/ P�0�2/Q�/?�1@2N/�1O/03> 0 �D�1O/03> 12 �@/3A�?�Nค1EP/�/E/�CPQ�OQ��@1/B�?0 คE/ 1) 
��2/�ห@�C� �A�?� ค/@/Nห3/O3> B�?� 3@2�B� 2) ��2/��@1��/?��B�O��/@�1�@� O3> 3) 
��2/�O1�/?��/��B�P�0�1@0�@�O1��O@��O@� �@��@1/BNค1@>ห์�3�@1��2/� �/N@ �@1�2/
�@�Oค3N�C0/ค@1์R��์�CP1O/03> 8 �AQหO�B�/C�A3?�1?�O1�/?�2G��CP2F� P�0N BP/�A3?�1?�O1�/?��/��B�
3G�1?��DQ��D�1O/03> 58.639 O3> �/N@�1B/@�ค/@/�EQ��CPNห/@>2/Q��@1�2/�B�O3>�1B/@��@�
Oค3N�C0/ค@1์R��์1O/03> 8.681 

 /�ค์ค/@/1GO�@��@�/B�?0�CQ2@/@1��AR�Q�OQ��@1�1?��1F�คF�2/�?�B�/��B�Q��@1�N/21O@����
ห1E/�@�/B0/�11/P0�@R�O/0N@�/C�1>2B��B.@  

 

คA2Aค?ญ:  [�B�3G�1?�], [�@�Oค3N�C0/ค@1์R��์], [�@1�1?��1F�คF�.@ �B�], [�A3?�1?�O1�/?�] 
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Abstract 

 The research objectives are as follows 1) To study the unconfined 

compressive strength of lateritic soil mixed with calcium carbide residue at 

varying percentages, aged for 7 days. 2) To determine the optimal moisture 

content for mixing calcium carbide residue that maximizes soil strength. This 

experimental research applies material reinforcement concepts as its 

framework. The study is conducted in the Civil Engineering Laboratory at 

Rajamangala University of Technology Isan, Khon Kaen Campus. The sample 

comprises seven groups of lateritic soil mixed with calcium carbide residue 

in percentages from 0% to 12%. The tools used include  

1) Liquid limit and plasticity index tests, 2) Standard soil compaction tests, 

and  

3) Unconfined compressive strength tests. Results show that soil mixed with 

8% calcium carbide residue achieves the highest unconfined compressive 

strength, increasing by 58.639%. Additionally, the optimal moisture content 

for the soil mixture with 8.681% calcium carbide residue enhances soil 

properties effectively. 

 The findings can be applied to improve soil characteristics for road 

construction and other civil engineering projects efficiently. 

 

Keywords: [Lateritic soil], [Calcium carbide residue], [Soil improvement], 

[Unconfined compressive strength]  
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2�@�?��@1/@�C/0D�1@.@ค�>/?�//�N�C0�Nห�E/ 4 

1. &#%A  
�@1�1?��1F�คF�.@ �B�3G�1?�Q��@1�A���N�็�2BP�2Aค?�N EP/QหO���/Cค/@/O�O�O1� ���@� 

O3>2@/@1�1/�1?��QAห�?�R�O�C N�EP/��@��B�3G�1?��CPR/NR�O�1?��1F�/@�/C�ั�ห@�?��N/R��CQ  �B�3G�1?�
N�B//?�R/NO�O�O1� /�CP�>1/�1?��QAห�?��/�0@� @ห�> P�0N� @>N/EP/����ห1E//C�QA�N// �B��>
/N/��?/O3>N�B��@10F��?/ �B�3G�1?�/@�/C�@11>�@0�QA�CPR/N�C �AQหON�B��QA�?������ �AQหO�B�/N/�
�?/ O3>N�B�ห3F/�N/R�O�N@0 N/EP/�B�3G�1?�2?/�?2�?��QAห1E/�@1Q�O�@�ห�?��N/0ค1?Q� �B�/@�2D��1N/� 
 ?��3@0 ห1E/N�B��F่�R�O�N@0 �AQหO���R/NR�O/@�1�@� �?��?Q��@1�1?��1F�คF�.@ �B�3G�1?�/?��>
1//�D��@1N BP//?2�FN21B/ N�N� �1@0 �G��CN/��์ ห1E/2@1Nค/CN EP/N BP/ค/@/O�O�O1�O3>�N/0QหO�B�
3G�1?�2@/@1�1/�1?��QAห�?�R�O�C�DQ� O�NN�็��@1�1?��1F�คF�.@ �B��CP/C1@ค@O � 

�@�Oค3N�C0/ค@1์R��์N�็��@��/�N2C0�CPNห3E/�@���B�B1B0@Nค/CQ��@1�3B��P@�/>N��B3C�  
Oค3N�C0/ค@1์R��์/C2N/��1>�/�ห3?�/0GNQ�1G��/�Oค3N�C0/R0�1/�R��์ �@�ค/@/�O/��@1Q�O�P@�
/>N��B3C��CPN BP//@��DQ�Q�O�N3>�ี2N��3QหO�1B/@��/��@�Oค3N�C0/ค@1์R��์�?��3N@/R�ON BP/�DQ�N�็�
�A�/�/@� P�0คF�2/��?�B�@�Oค3N�C0/ค@1์R��์2@/@1��A��B�B1B0@�?��QAO3>�B� �AQหON�B�
2@1�1>�/�Oค3N�C0/R0�1/�R��์ (Ca(OH)₂) �DP��N/0�1?��1F�Pค1�21O@�O3>N21B/21O@��@10D�N�@>
�/�/�F.@ค�B� �AQหO�B�/Cค/@/O�O�O1�O3>N2�C01.@ /@��DQ� /C��?Q��@�Oค3N�C0/ค@1์R��์�N/03�
�@1/FO/�QA�/��B�O3>�N/0�1?��1F�คF�2/�?�B�/��B�Q��@1���@��N/�@1�D/�?��QA Nห/@>2Aห1?�
 EQ��CP�CP/C�ั�ห@�QA�N// ห1E/�B��CP/Cค/@/�EQ�2G� N�N�  EQ��CP�@�1@��/����ห1E/2BP��3G�21O@�Q� EQ ��CP
�FN/�QA �O/0Nห�F�CQ ค�>�GO/B�?0�D�/Cค/@/�1>2�ค์�CP�>0D�1@/B�?0คF�2/�?�B�/��@�Oค3N�C0/ค@1์R��์Q�
�@1�AR�N�็�2N/��2/2Aห1?��1?��1F�คF�.@ �/��B� N EP/2@/@1�ห@คF�2/�?�BN�1C0�N�C0��@11?�
�A3?�/?��/��B�N�B/ P�0R�O�A�@�Oค3N�C0/ค@1์R��์�CPNห3E/�@��@�/F�2@ห�11//@Q�O N EP/�1?��1F�
คF�.@ �B�QหO/CคF�2/�?�B�CP/C�A3?�1?�O1�/?��CP�C�DQ� P�0ค�>�GO/B�?0/C�@1O�N�2N/��2/�CPO���N@��?� 
O3O/�A/@N�1C0�N�C0�N EP/ห@/?�1@2N/��CPNห/@>2/ 

 

2. /?!"F'1>2�ค์�@1/B�?0  
 2.1 N EP/0D�1@�@3?�1?�O1�/?��/��B�P�0�1@0�@�O1��O@��O@� P�0Q�O�@�Oค3N�C0/ค@1์R��์
�2/�B�3G�1?�Q�/?�1@2N/�1O/03>�CPO���N@��?��CP/@0F�N/ 7 /?�  
 2.2 N EP/ห@�1B/@��O@�CPNห/@>2/Q��@1�2/�@�Oค3N�C0/ค@1์R��์�CP�@QหO�B�/C�@3?�2G�2F� 

 

3. /11��11/#C่N�C่0/�Oอ� 
 �0�2�  N �1� N/0 (2553) [1] R� O�A�@10 D�1@ค/@/N� ็�R�R� O�/��@1Q� O�@�
Oค3N�C0/ค@1์R��์O3>N�O@3/0/@�1?��1F��A3?�/?��/��B�Nห�C0/���B��>�/��DP��3�@10D�1@ �/N@
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2�@�?��@1/@�C/0D�1@.@ค�>/?�//�N�C0�Nห�E/ 4 

N/EP/�2/�@�Oค3N�C0/ค@1์R��์Q��1B/@�N�B�1O/03> 7 ��B�B1B0@�/�P�3@�/C/B��B 3/0N@�/@��N/
�@1 ?��@�A3?�/?��/��B�Nห�C0/�CP�1?��1F��O/0�@�Oค3N�C0/ค@1์R��์O3>N�O@3/0 �1B/@��@1Q�O
�/�Oค3N�C0/R0�1/�R��์�N/�/@0F�N/ 7 �D� 28 /?� �/��B��CP�1?��1F��O/0�@�Oค3N�C0/ค@1์R��์O3>
N�O@3/0/C/@��/N@�B��CP�1?��1F��O/0�@�Oค3N�C0/ค@1์R��์N C0�/0N@�N�C0/ 

 /?�� �0์  .G/BPค�1?�1์O3>ค�> (2555)[2] �@10D�1@/?�1@2N/��2/2G�2F�Q��@1Q�O�@�
Oค3N�C0/ค@1์R��์ O3>N�O@3/0N EP/�@1�1?��1F��A3?�/?��/��B�Nห�C0/���B��>�/� �DP��@10D�1@
 �/N@�@1 ?��@�A3?��/��B�Nห�C0/�1?��1F��O/0�@�Oค3N�C0/ค@1์R��์O3>N�O@3/0Q�2.@/>O�N�QA
/C�A3?�/?��O/0�/N@Q�2.@/>R/NO�N�QA N�EP/��@��@1�G��D/�QA�AQหO/�F.@ค�B�Nห�C0/�//�?/ O3>/C�3
QหOค/@/O�O�O1��/� ?��>N�EP//�1>2@�3�3� /?�1@2N/�1>ห/N@��A3?�/?�Q�2.@/>O�N�QA O3>�A3?�
/?�Q�2.@/>R/NO�N�QA /CคN@1>ห/N@� 0.45 �D� 0.65 O3>/CคN@N�3CP0�1>/@� 0.5 2Aห1?��F��1B/@�
�@�Oค3N�C0/ค@1์R��์O3>N�O@3/0 O3>�F�/@0F�@1�N/ 

 /.B�B�  คA.@ห3O@ O3>ค�> (2556)[3] �@�/B�?0�CQR�O�A�@10D�1@ค/@/N�็�R�R�OQ��@1�A
�@�Oค3N�C0/ค@1์R��์O3>N�O@3/0 �DP��@10D�1@ �/N@N/EP/�2/�@�Oค3N�C0/ค@1์R��์ �AQหOคN@�?��C
 3@2�B��/��B��?//0N@�/CคN@3�3� คN@�A3?�/?�O��N�C0/O3>คN@ CBR /CคN@N BP/�DQ��@/�1B/@��@�
Oค3N�C0/ค@1์R��์�CPN BP/�DQ� �@1�2/�@�Oค3N�C0/ค@1์R��์Q��1B/@�1O/03> 7 �/��QAห�?��B�OหO� 
2N��3QหO�B��?//0N@�2@/@1�Q�ON�็�/?2�FQ��@��?Q�1/� EQ��@�R�O 

�B��B/F�B  2/.@1 O3>ค�> (2557)[4] �@�/B�?0R�O�A�@10D�1@ค/@/N�็�R�R�OQ��@1�A�@�
Oค3N�C0/ค@1์R��์ �DP��@10D�1@ �/N@�A3?�/?��/��B��CPQ�O�@�Oค3N�C0/ค@1์R��์N�็�/?2�F�1?��1F� 
N EP/QหO/CคF�.@ �C�DQ��@�N�B/Q�/?�1@2N/��@1�2/�@�Oค3N�C0/ค@1์R��์คE/1O/03>�CPO���N@��?�  
P�0�CP�B��2/�@�Oค3N�C0/ค@1์R��์1O/03> 7 /CคN@�A3?�/?��CP2G�2F� N�N@�?� 2.300 ��./�1.�/. N/EP/
N�C0��?��B��CP�2/�@�Oค3N�C0/ค@1์R��์1O/03> 0 /CคN@�A3?�/?� N�N@�?� 1.992 ��/ �1.�/. O3>
คN@N�3CP0�CPN BP/�DQ� 30.8% 

 20@/ 0BQ/0B1B (2561)[5] N1EP/� "คF�2/�?�B�@1��/?��/��B��CP/C/�F.@คQห�N��" 0D�1@คN@ห�N/0
�QAห�?�OหO�2G�2F�O3>คN@ค/@/�EQ��CPNห/@>2/Q��@1ค/�คF/คF�.@ �@1�N/21O@�2Aห1?��B��CP/C
/�F.@ค��@�Qห�N (Qห�N�/N@�>O�1� 4.75 //.) �DP��@��CQ/BNค1@>ห์�3�CP/�F.@คQห�N2N��3�N/�@1��
/?��/��B� P�0/C�@1��2/�Q��?//0N@��B��CP/C2?�2N/�/�F.@คQห�N�?Q�O�N 10% �D� 100% N EP/�N/03�
�ั�ห@�O/�?�O0O�Q��1>�/��@1�N/21O@��/�B� O3>N EP/QหON�O@Q�Q��O/�Aห���@1��/?��/��B��CP/C
/�F.@คQห�NR�O�C0BP��DQ� 

 /?� 3  �F� B O3>ค�> (2562)[6] �@11?��A3?�/?��/��B�3G�1?��CPQ�O�@�Oค3N�C0/ค@1์R��์
N�็�2N/�ห�DP��/��@1�2/Q�/?�1@2N/�1O/03> 0 �D�1O/03> 13 �@/3A�?� �DP��@10D�1@ �/N@คN@ 
Optimum Moisture Content. �F�/?�1@2N/�/0GN�CP1O/03> 9.799, 1O/03> 12.304 ,1O/03>12.00 ,
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/@12@1/B�?0O3> ?��@/@�C/0D�1@ 
2�@�?��@1/@�C/0D�1@.@ค�>/?�//�N�C0�Nห�E/ 4 

1O/03> 13.194 ,1O/03> 14.251 ,1O/03> 14.436 O3>1O/03> 15.925�@/3A�?� �3�@1��2/�
�A3?�/?��/��B�3G�1?� /0G N�C P1 O/03> 1.992 �BP3�1?/�N/�@1@�N���BN/�1 O3>N/E P/�2/�@�
Oค3N�C0/ค@1์R��์�CP/?�1@2N/�1O/03> 7 R�O�A3?�/?��CP2G�2F� คE/ 2.30 �BP3�1?/�N/�@1@� 
 

4. �อ&N�!�อ��@1/B�?0  
 4.1 �B�3G�1?��CPR�O�@� �O@�@�@� �@�3�@�@� /./?��@คC1C �.�/�O�N� �@�/� 1 Oห3N�  
 4.2 �@�Oค3N�C0/ค@1์R��์�CPR�O�@� R�0/>N��B3C��@�?� �.��F/�@�C  
 4.3 Q�O�O@�1>�@N�็�2N/��2/  
 4.4 �@1N�O�O�N��?//0N@� P�0Q�O/B�C�@1��2/� Unconfined  

 4.5 �1B/@��@�Oค3N�C0/ค@1์R��์�2/Q�/?�1@2N/�1O/03> 0,2,4,6,8,10,12 �/��B�  
 4.6 /@0F�@1�N/�/��?//0N@�N�N@�?� 7 /?�  
 4.8 �@1�@O���1>N.��/��B�P�01>�� AASHTO  

 

5. /B$C AN%B%�@1/B�?0     
Q��@1�?��A�@1/B�?0ค1?Q��CQR�O/C�@1�Aห���/�N���@1/@�O��Q��@1��2/�/?2�F�CP�>�A/@Q�O

�@�N EP/QหOO���@1�AN�B�Pค1��@1N�็�R�/0N@�/C1>��P�0/C�@1�Aห���?Q��/��?��N/R��CQ  
3.1 �@10D�1@คO�ค/O@�O//G3�21�C/O@�/B�  
3.2 �@1/@�O���@1�AN�B�Pค1��@1  
3.3 �@1�?�N�1C0//?2�F�CQ��@1��2/�  
3.4 ��2/�ห@คN@ค/@/�N/��AN @>�/��B�  
3.5 ��2/�ห@�C� �A�?� Nห3/O3> B�?� 3@2�B� (Liquid Limit & Plastic Limit)  

3.6 �@1�AO���B��O/01>�� AASHTO  

3.7 ��2/��@1��/?��B�O��/@�1�@� (Compaction Test)  

3.8 ��2/�O1�/?��/��B�P�0�1@0�@�O1��O@��O@� (Unconfined Compressive Test)  

3.9 /BNค1@>ห์�3�@1��2/�  
3.10 21F��3�@1��2/� 

 

6. (ล�@1/B�?0 

 �3��2/��@1ห@คN@ค/@/�N/��AN @>�/��B�3G�1?� Oห3N��CP/@ �N/�B� �O@��@�@� �A�3�@
�@� /AN.//?��@คC1C �?�ห/?��/�O�N�  �/N@ คN@ค/@/�N/��AN @>�/��B�3G�1?� N�N@�?� 2.732 
O3>คN@ค/@/�N/��AN @>�/��@�Oค3N�C0/ค@1์R��์N�N@�?� 2.293 
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2�@�?��@1/@�C/0D�1@.@ค�>/?�//�N�C0�Nห�E/ 4 

 �3��2/�ห@�C��A�?�Nห3/O3> B�?� 3@2�B� Liquid Limit L.L.1O/03> 19.298, Plastic 

Limit P.L.1O/03> 9.890 O3> Plastic city Index P.I. 1O/03> 9.408 

 �@1�AO���1>N.��/��B��O/01>�� AASHTO  �/N@�B�1N/��N@��>O�1�N�/1์ 4 N�N@�?�
1O/03> 53.89, �N@��>O�1�N�/1์ 10 1O/03> 24.07 �N@��>O�1�N�/1์ 20 1O/03> 11.88, �N@�
�>O�1�N�/1์ 40  
1O/03> 6.87, �N@��>O�1�N�/1์ 60 1O/03> 4.91, �N@��>O�1�N�/1์ 100 1O/03> 2.70, �N@�
�>O�1�N�/1์ 200 1O/03> 1.20  
 �?��?Q� G.I. = 0.200(0)+0.005(0)(0)+0.010(0)(0) = 0 �@1�AO���B�คE/ �B�  A – 2 – 4 (0) 
ห/@0�D��1/�O3>�1@0���>�/�ห1E/�B�Nห�C0/ 

 Q��@1��2/��@11 ?�O1�/ ?��/�� B�P�0�1@0�@�O1��@�� O@�� O@� ( Unconfined 

Compressive Strength)  �/��B�3G�1?��2/�@�Oค3N�C0/ค@1์R��์Q�/?�1@2N/�1O/03> 0  �/N@
�A3?�1?�O1�/?�P�0�1@0�@�O1��@��O@��O@��O/0�CP2F�คE/ 2.696 �BP3�1?/�N/�@1@�N���BN/�1  O3>
�B�3G�1?��2/�@�Oค3N�C0/ค@1์R��์Q�/?�1@2N/�1O/03> 8  �/N@�A3?�1?�O1�/?�P�0�1@0�@�O1�
�@��O@��O@�/@��CP2F�คE/ 4.71 �BP3�1?/�N/�@1@�N���BN/�1 �?�O2��Q�.@ �CP 1  

 

 
 

.@พ#C่ 1 ค/@/.?/พ?��1์>//N@�� @ล?�1? O1�อ? �อ� >�P 0!1@0�@�O1��@� O@��O@�Oล>!1>/@�
�@�OคลNซ?0/ค@1ไ์   ์
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/@12@1/B�?0O3> ?��@/@�C/0D�1@ 
2�@�?��@1/@�C/0D�1@.@ค�>/?�//�N�C0�Nห�E/ 4 

 Q��@1��2/��@1��/?��B� (Compaction Test)  �/N@�1B/@�ค/@/�EQ��CPNห/@>2/Q��@1
�2/�B�O3>�1B/@��@�Oค3N�C0/ค@1์R��์1O/03> 8 �CP�AQหO�B�O�N��CP2F�Q�1O/03> 8.681 �?�O2��
Q�.@ �CP 2 

 
.@พ#C่ 2 ค/@/2?/ ?��์1>ห/N@��1B/@��QAO3>�A3?�1?�O1�/?��/��B�P�0�1@0�@�O1��@��O@��O@� 

�@1/B�?�B�/��?//0N@��/��B�3G�1?��2/�@�Oค3N�C0/ค@1์R��์N/EP/�A�@1��/?��O/0Nค1EP/�
��2/�P�0�1@0�@�O1��O@��O@� �?�O2��Q�.@ �CP 3 

 
.@พ#C่ 3 �@1/B�?�B�/��O/��?//0N@��/��B�3G�1?��CP�2/�@�Oค3N�C0/ค@1์R��์ 

 

7. 21F'(ลOล>อ.B'1@0(ล�@1/B�?0 

 �@1�1?��1F�คF�.@ �B�3G�1?��O/0�@1�2/�@�Oค3N�C0/ค@1์R��์Q�2?�2N/� 2%, 4%, 6%, 

8%, 10%, O3> 12% O3O/�A�@1��2/��@1��/?��@//@�1�@�  1O//��2/��A3?�1?�O1�/?�
O��R/N/CO1��@��O@��O@�  �/N@ 
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/@12@1/B�?0O3> ?��@/@�C/0D�1@ 
2�@�?��@1/@�C/0D�1@.@ค�>/?�//�N�C0�Nห�E/ 4 

 7.1 �1B/@��@1�2/�@�Oค3N�C0/ค@1์R��์Q�2?�2N/� 8% 2@/@1�1?��A3?�/?�R�O2G�2F�/0GN�CP 
4.710 �BP3�1?/�N/�@1@�N���BN/�1 �DP��@1 ?��@�A3?�/?�R/NR�O�2/�@�Oค3N�C0/ค@1์R��์�CP/C�A3?�
1?�O1�/?�/0GN�CP 2.969 �BP3�1?/�N/�@1@�N���BN/�1 P�0/C/?�1@�@1N BP/�DQ�N�3CP0/0GN�CP 58.64% 

 7.2 �1B/@��QA�CPNห/@>2/Q��@1�2/�@�Oค3N�C0/ค@1์R��์�CP�AQหO�B�/C�A3?�2G�2F� คE/1O/03> 

8.681 

 

8. �OอN2%อO%>�@1/B�?0           
 8.1 ค/10D�1@�@�Oค3N�C0/ค@1์R��์�2/�?��CP/P 3BN//1์N EP/�AR��1?��1F�คF�.@ �B�N EP/
N BP/ค/@/O�O�O1�O3>2/11��>�/��B� N�N� 3��@10F��?/O3>N BP/�@11?��QAห�?� 

 8.2 ค/1�A�@10D�1@�@1��/?��B�N�C0�N�N@ CBR N EP/�AR�//�O����� N EP/�1>N/B�ค/@/
O�O�O1��/��B�O3>�A�3R�//�O�����QหO/?P�ค�O3>�3/�.?0 

 

9. Nอ�2@1อO@�อB�  
 

�0�2� N �1�N/0. (2553). �@1 ?��@�A3?�/?��/��B�Nห�C0/���B��>�/��2/�@�O3>
N�O@3/0 (/B�0@�B ��์�1B��@/B0/�11/0@2�1์/ห@�?��B� 2@�@/B�@/B0�11/P0�@ , 

/ห@/B�0@3?0N�คP�P30C2F1�@1C). 
 

/?�� �1์ .G/BPค�1?�1�์. (2555). �A3?�/?��/��B�Nห�C0/���B��>�/��1?��1F��@�
Oค3N�C0/ค@1์R��์O3>N�O@3/0 (/B�0@�B ��์�1B��@/B0/�11/0@2�1/ห@�?��B� 2@�@/B�@
/B0/�11/P0�@, /ห@/B�0@3?0N�คP�P30C2F1�@1C). 

 

/.B�B� คA.@ห3O@ O3>ค�>. (2556). �@1�1?��1F�คF�2/�?�B�O@��A3?��/�/?2�F�?Q��@�N�B/
�@�Oค3N�C0/ค@1์R��์�O/0N�O@3/0. �ค11@�2C/@: /ห@/B�0@3?0N�คP�P30C1@�/�ค3/C2@�. 

 

�B�B/F�B 2/.@1 O3>ค�>. (2557). �@10D�1@�A3?�/?��/�2N/��2/1>ห/N@��B�3G�1?��?��@�
Oค3N�C0/ค@1์R��์Q�/?�1@2N/�1O/03>�CPO���N@��?� (/B�0@�B ��์�1B��@ค1F0@2�1์
/F�2@ห�11/�?��B� 2@�@/B�@/B0/�11/P0�@ , /ห@/B�0@3?0N�คP�P30C1@�/�ค3/C2@� 
/B�0@N���/�O�N�). 
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/@12@1/B�?0O3> ?��@/@�C/0D�1@ 
2�@�?��@1/@�C/0D�1@.@ค�>/?�//�N�C0�Nห�E/ 4 

20@/ 0BQ/0B1B. (2561). คF�2/�?�B�@1��/?��/��B��CP/C/�F.@คQห�N�� (1@0�@�/B�?0��?�
2/�G1�์, ค�>/B0/�11/0@2�1์, /ห@/B�0@3?0�G1 @). 

 

/?� 3 �F� B O3>ค�>. (2562). �@10D�1@�A3?�/?��/�2N/��2/1>ห/N@��B�3G�1?��?��@�
Oค3N�C0/ค@1์R��์. Q��@1�1>�F//B�@�@1ค/��1C��1>�A�ี ค1?Q��CP 15. 

 

AASHTO. (n.d.). T89 – standard method of test for determining the liquid limit 

of soil. 

 

AASHTO. (n.d.). T90 - standard method of test for determining the plastic limit 

and plasticity index of soil. 

 

AASHTO. (n.d.). T99  -  standard method of test for moisture-density relations 

of soil using a 2.5-kg (5.5-lb) rammer and a 305-mm (12-in) drop. 

 

AASHTO. (n.d.). T100 - standard method of test for specific gravity of soil. 

 

AASHTO. (n.d.). T208  -  standard method of test for unconfined compressive 

strength of cohesive so 
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