
EWCE 341

Principles of Soil Mechanics



Proctor Compaction Test



What we learned in the last class?

 



Standard Proctor Test Apparatus (Mold and 
Rammer)

Laboratory Compaction Test of Soils





Proctor Compaction Test

►  



Types of Proctor Compaction Test:
• Standard Proctor Test: Original version of laboratory test.

• Modified Proctor Test: Revised version of Standard Proctor Test.



►  





Differences between Standard Proctor Compaction Test and 
Modified Proctor compaction test

Events Standard  P C test Modified P C Test

Standardised ASTM D698, AASHTO T-99 ASTM D1557 and 
AASHTO T-180

Hammer Weight 5.5 lb (2.49kg) 10 lb

Hammer drop height 12” (305mm) 18” (457mm)

Number of Soil Layers 3 5

Number of hammer blows/ 
Layers

25 25

Energy Imparted from hammer 
for each sample



Test Procedure:
• About 3.0kg of air-dried soil sample is taken.

• Water is added to bring its water contain 5% if soil is coarse 
grained, 8% if its fine grained soils. 

• Water content should be much less than the expected moisture 
content:
Sand -   6-10%
Sandy silt or silty sand- 8 –12%
Silt -   12 -16%
Clay -   14-20%

• Soil is mixed thoroughly and covered with a wet cloth and left for 
about 15-30mins.

• Mold is cleaned, dried and greased lightly.



►  



Soil Compaction

Figure: Mold and Hammer for 
Proctor Compaction test. Standard
Test uses three layers.



►  



►  

Results from Proctor
Compaction Test



What is Proctor Compaction Curve?

►  



Compaction Curve

• Thereby, expelled air to reduce volume.

• If soils become too wet, no voids is left, very 
difficult/impossible to compact.

• Peak of compaction curve usually at degree of saturation 
S=80%. 

• S=100% curve known as zero void curve is out side the 
compaction curve.

• Most of the soils have the similar curves, but clean sands 
and gravels do not show such curves.



Compaction Curve

• Clean sand and gravel have better compaction curves 
because they are less sensitive to moisture contents.

• Curves of such soils have some times two peaks and 
compacted easily in the field.

• So quality assessment of compaction of clean sands and 
gravels might rely on observation of contractor 
procedures and less on test results.



►  



►  



Typical Compaction Specification

Type of project Minimum Required 
Relative Compaction

Fills to support buildings or roadways 90%

Upper 150mm of subgrade below roadways 95%

Aggregate base material below road ways 95%

Earth dams 100%



Comparison Between standard Proctor test and modified 
Proctor test results of same soil:



►  



►  





S=100% and S=80% Curve
• S=100% curve represent an upper limit for the proctor 

data, because it is impossible to compact a soil having 
S>100%. 

• At S=100% no voids remains for air, so it is called zero 
voids curve.

• S=80% curve should go near through the peak in proctor 
compaction curve.

• Right limb of proctor curve should be slightly to the left of 
S=100% curve, because compaction does not remove all 
the air.



Different Shapes of Compaction Curve

• Well graded sands have better compaction curves because they 
are less sensitive to moisture contents.

• Poorly graded sands have some times two peaks and compacted 
easily in the field.

• So quality assessment of compaction of clean sands and gravels 
might rely on observation of contractor procedures and less on 
test results.

• Silt or poorly graded sand with silts have odd shape curve.

• Clay has one and a half peak curve.





Thanks


