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1. Consistency 
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5. Fill Material  
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8. Residual Soil 
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4. Moisture condition 
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9. Full description of soil 
10. Clay 
11. Silt 
12. Sand 

13. Gravel 
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1. Angularity 
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11. Hard 
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4. Structure 
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15. Medium 
16. High 
17. Very High 
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1 . Loose angular-grained silty 
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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. Excel 
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4. Shrinkage Limit 
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8. Stock Solution 
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Solution 
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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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14. Edge-to-edge 
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1. Landfill liners 
2. Hydraulic conductivity 
3. Permeability Coefficient 
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5. Falling Head Test 
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1. Burette 



 

 

T

 



 

 

 

 L     D   

 
 

g

g

 

 

 

 ( ) 

 ( ) 

 ( ) 

( )

( )

 (s) 

:

 =  

                                                                                                                            
1. Cedegren 



 

 

 

 

                                                                                                                            
1. Peck 



 

 



 

AASHTO T99, ASTM D698

 

 

                                                                                                                            
1. Landfill liners 
2. Highway base courses 
3. Collapse 
4. Structural distress 



 

 

 

 

 

 

.

                                                                                                                            
1. Zero Air Voids 



 

 

 

                                                                                                                            
1. Craig 



 

 

 

 

 

 

                                                                                                                            
1. Proctor Specimen Extruder 



 

 

 

 

 



 

 

 

 

 

 



 

 

 

 



 

 

 



 



 

 

 

.

 

 

.



 

 
g

.

.

 

 

 

 

 



 

 

 

 

     kg  

 

 kg

 kg

  kg

 

 

 

 

 
 

 

  



 

 

 

 ASTM D698 

 

 

ASTM

                                                                                                                            
1. Relative Compaction (RC) 
2. Structure 



 

 

 

AASHTO 

A B C D 

    

in.

in.

lb.

in.

A B C D 

cm

cm

kg

cm

  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                            
 

  



 

AASHTO T180,ASTM D1557

 

 



 

 

 

 

 

 

 ASTM D1557 

 

 

ASTMAASHTO

A B C D 

    

in.

in.

lb.

in.



 

A B C D 

cm

cm

kg

cm

 

 



 

 

ASTM D4254

 

 

 

 

 

 

 



 

 

 

 

 

 

                                                                                                                            
1. Relative Density 



ASTM D4254 

 

 

 

  



 

 

  

 
 

 

 

 



ASTM D4254 

 

  

  
 

  
  



 



ASTM D4254 

 



 



ASTM D4254 

 



 



ASTM D4254 

 

 

V
 

g

V
 

 

 

 

 

 

 

                                                                                                                            
١.  



 

  

 

 

 kg

 kg

 kg

 

 

 

 



 

 



 

 (ASTM D1556-

AASHTO T191

 

 

 

                                                                                                                            
1. Sand Cone 
2. Rubber Balloon Method 
3. Nuclear Density Method 
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1. Summit Drive 
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1. Oversize 
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1. Bulk specific gravity 
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1. inorganic silt 
2. Rounded grains Sand 

3. Angular grains 
4. Angularity of soil particles 
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1. resisting shear stress 
2. peak shear strength 

3. ultimate shear strength 
4. residual 
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1. Intact 2. Remolded 3. Reconstituted 
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1. Maximum shear strength 2. Residual shear strength 
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1. Base plates 
2. Retaining plates 

3. Porous plates 
4. Perforated or solid grid plates 

5. Loading pad 
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1. Cemented soils 
2. Peat soils 
3. Unconfined compressive strength 
4. Undisturbed soil sample 
5. Shelby tube samples 
6. Block carved samples 
7. Hydraulic sample extruder 
8. Soil trimming tools 
9. Linear Variable Differential Transformer 
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1. Consistency 

٢. SI 
3. Naturally deposited clayey soils 
4. Sensitivity 
5. Flocculation 
6. Slightly quick 
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1. confining pressure
2. deviator stress

3. vertical loading ram
4. increments
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1 . Lightly overconsolidated soft 
clays 

2. Overconsolidated stiff clays
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1. major principal effective stress 2. minor principal effective stress 3. failure envelopes
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1. Membrane stretcher
2. O-ring
3. Undisturbed soil sample

4. Shelby tube samples
5. Block carved samples
6. Hydraulic sample extruder

7. Soil trimming tools
8. Cylindrical trimming device
9. Pi tape
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