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1. Consistency 
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9. Particle size 
10. Secondary components 



 

 

  

  

  

  

  

 

  

  

 

    

   

 

 

   

   

   

   
 

 
   

   

   
 

    

    

    

    

   
 

    

    

 

 

                                                                                                                            
1. Particle grading and shape 
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4. Moisture condition 
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12. Sand 

13. Gravel 
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2. Moist 
3. Wet 
4. None 

5. Weak 
6. Strong 
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11. Hard 
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4. Structure 
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15. Medium 
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2 . Dense angular-grained silty 
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3. Stiff clay 

4. Soft clay 
5. Soft organic clay 
6. Glacial till 
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1. Soil mineralogy 2. Fly ash 



 

 



 

 



 

ASTM D2487

mm

 

                                                                                                                            
1. Deflocculating agent 



 

 

                                                                                                                            
1.Mortar and rubber-tipped pestle 
2. Oven 
3. Mechanical sieve shaker 



 

 

 

 



 

 

:



 

  



 

 

n

 

 n

 

 



 

mmgn

 
 

 

 

                                                                                                                            
1. Excel 
2. Origin 



 

 

 
:

 

 

 

 

 

 

 



 

 

                                                                                                                            
1. Gap-graded soil 



 

 

ASTM D2487

 

 

 

 

 

/

                                                                                                                            
1. Stoke's law 



 

Lt

L

L/t

 

 

A

 

ASTM-152H

LASTM-152H

L

 

                                                                                                                            
١. 



 

 

 

  

 

 

L

A

 

)
 

A

 

 

)
 

A



 

LASTM 152-H

L(cm) L(cm)

A

 



 

 

ASTM 152-H

L

tD

T  

T

 

 

ASTM 152-H

                                                                                                                            
1. Constant temperature bath 
2. NaPO3 



 

ASTM 152-H



 

 



 



 

 

 



 



 

 



 

T

                                                                                                                            
1. Constant temperature bath 



 

 

 



 

02:00 



 

 



 



 

 



 

R

 

 

:

 

)
 

a 

 a

 L

 
L

A

D

 



 

 

ASTM 152-H 

T =   

minR 
 

 L (cm)A  

 
 

 

                                                                                                                            
1. Excel 
2. Origin 



 

 

 

 

 



 

 

 

ASTM D422D1140ASTM

 

 



 



 

 



 

ASTM D4318

 

 

  

 

 

 

 

 

                                                                                                                            
1. Liquid Limit 
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4. Shrinkage Limit 
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3. Flocs 
4. Grouting 

5. Mine tailing dams 
6. Clay liners 
7. Alluvial soils 
8. Isomorphous 
9. Diffuse double layer 
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1. Landfill liners 
2. Hydraulic conductivity 
3. Permeability Coefficient 

4. Constant Head Test 
5. Falling Head Test 
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7. Darcy’s Law 
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1. inorganic silt 
2. Rounded grains Sand 

3. Angular grains 
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4. Undisturbed soil sample 
5. Shelby tube samples 
6. Block carved samples 
7. Hydraulic sample extruder 
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