
Exercise 1 - Soil Mechanics 
ENV 601 - Spring 2009

Part A

1) a) determine the weights (mass) of gravel, sand, and silt/clay in the sample measured in class
 b) take each portion as a percentage of the total mass

“pan” =  ____________

gravel + “pan” =  ____________

sand + “pan” = ____________

silt/clay + “pan =  ____________

2) The mass of clay, silt, and sand was found from analysis of a soil sample.  The mass proportions 
are as follows: 35% clay, 50% silt, and 15% sand.

 a) plot on the supplied ternary diagram (like Fig. 16.3 in Keller, 4th ed.)
 b) give the textural classification of the soil

Part B    Complete the following problems (from Rahn, 1996)

 Hints:  You'll need to calculate what you need for each part using what you already have. 
         also:

- look up formula for volume of a cylinder
- density = mass / volume   so   volume = mass / density
 (using basic algebraic manipulation)

 Hint:  Tell whether each soil will behave more as a silty or clayey soil and any benefits/problems 
associated with each



 Hints: In Figure 5.10
the horizontal bars' ends are the Atterberg limits of soil samples taken at various depths

  left end of a bar is plastic limit
  right end of a bar is liquid limit
 the three sub-vertical curves are measured water contents of the soil at increasing depth
  (the minimum, average, and maximum water content through the course of a year)
 Consider that you don't want the soil beneath your foundation to ever liquefy.

 Hints:  Use the included graph paper.
Plot the points and connect them with a smooth curve.  

The classification name is based on the most abundant and the second most abundant grain size range.  
For example if the sample is 40% silt and 60% sand, it would be classified a silty sand.  So you will need 
to determine the percentage of gravel, sand, silt, and clay in the sample.



Ternary Diagram 
Rahn (1996)



Unified Soil Classification and Soil Plasticity Chart
Figure 5.6 (Rahn, 1996)



Fig. 5.10 - Norwegian marine clay soil (Rahn, 1996)
The soil water content varies through the course of a year from Wmin to Wmax 
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