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Atterberg limits 

 

 

1. Liquid limit (LL) 

2. Plastic limit (PL) 

3. Shrinkage limit (SL) 

 

 

 

 

Atterberg limits and related indices. 
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Soil Classification 

4. The unified soil classification system 

5. The triangular method 

6. AASHTO method 

 
 

1-The unified soil classification system (USCS) 

According to the USCS the soil is divided either coarse-soil: Gravel (G) 

or Sand (S) or fine-soils: Silt (M) or Clay (C). The coarse-soils sub 

divide to well graded (W) or poor graded (P), and the fine-soils sub 

divide to high plasticity (H) for LL> 50% and low plasticity (L) for 

LL< 50%.  

 

 

 

 

 

 

 

 

Procedure 

The USCS needs the following values: 

 Passing Sieve # 200 (Dia. 0.075 mm)-------- sieve analysis  

 Cu = D60/ D10     ------------ sieve analysis  

 Cc = D302/ (D60 – D10)  ------------ sieve analysis  

 LL & PL     ------------ LL & PL tests 

Soil 

Coarse 

Fine 

Sand (S):  4 mm-0.074 mm 

Gravel (G): 150 mm-4 mm 

Silt (M): 0.074 mm-0.002 mm 

Clay (C): < 0.002 mm 

W = well graded  

P = poor graded  

H = high plasticity  

L = low plasticity  
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The unified classification system 
(USCS) 

Passing sieve # 200 % 
(Dia. 0.075 mm) 

> 50 % 

Fine soils 
(Silt, Clay or Organic) 

Plasticity Chart 
CL 
CH 
OL, ML 
OH, MH 
CL-ML 

 
Gravel  
D > E 

Sand  
D < E 

< 50 % = A 

Coarse soils 

(Gravel or Sand) 

Passing sieve # 7 % = B 
(Dia. 4 mm) 

Gravel % = D = 100 - B 
Sand %    = E = B    -  A 

- Cu > 6        SW  
 1 < Cc < 3 
-     SP 
 

 
A< 5% 

- Cu > 4        GW  
 1 < Cc < 3 
-     GP 
 

Plasticity Chart 
SC 
SM 

 

 
A> 12% 

Plasticity Chart 
GC 
GM 

 

Mix of above 
two cases:        
SW-SC 
SW-SM 
SP-SC 
SP-SM 

 
 

5% < A < 12% 
 

Mix of above 
two cases:        
GW-GC 
GW-GM 
GP-GC 
GP-GM 
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2-The triangular method  

 

Soil fraction Diameter in mm 

Gravel > 2.00 

Sand 2 – 0.05 

Silt 0.05 – 0.002 

Clay < 0.002 

 

 

 

Triangular Classification chart of the Mississippi River commission, USA 

(After Murthy, 2009) 
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