SSC 107 - LABORATORY EXERCISE 1

Physical Properties of Soils

I ntroduction

In the discipline of soil physics, the characterization of soils fundamentaly involves
measuring their physical properties. The flow and transport of fluids (water or gas),
energy (heet), and chemica solutes are strongly dependent upon the properties of
individua soil particles, as wdl as the composite soil matrix. The primary characterigtics
of interest include the digtribution of particle Szes within the soil, the ratio of pore space
relaive to solid materid, and the amount of water contained in the pore space. Particle
sze andyssistraditionaly accomplished through a combination of mechanica seving
and sedimentation procedures (hydrometer or pipette method). A reatively new and
promising technique for determining particle Szes involves the diffraction of laser light.
Individua particles are classfied according to their Sze (see chapter 1 lecture notes, or
Jury et da., pg. 4), and the bulk soil is dassfied according to the relative proportions of
each texturd class (see handout of texturd triangle). Other measurements of the bulk soil
such as porosity and volumetric water content are accomplished by core sampling in the
fiedd and weighing of samplesin the laboratory.

Procedure

1. Obtain onefield core sample and one 1057C oven dried sample for each soil type
represented in the lab.

2. Udng the cdibrated baance, weigh dl samplesincluding the tare weight of the
core deeves and the sampling tins.

3. Mesasurethe diameter and height of the core deeves, and calculate the tota
volume of the core samples (cnt).

4. Cdculatethe dry bulk density (¢/ cn), porosity (cnv/ cn), gravimetric water
content (g/g) and volumetric water contegrtn_écrrr”/cnﬁ) for each soil. *Assumethe
minera dengty of dl soils equals 2.65 g/en.

5. Assmble atable of raw data (measured weights) and caculated results (dry bulk
dendity, porosity, €tc...)

6. Obtain soil sample designated for Seve Andysis and record the totd dry sample
weight (sample has previoudy undergone physical and chemicd pretreatment
including disaggregation by mortar and pestle and remova of organic metter by
hydrogen peroxide).

7. Record the tare weight of each individua sieve and assemble the series of Seves
from coarser on top to finer on bottom, according to the USDA texturd
classfication system (dury et d., pg. 4). *Remember to include the bottom pan

8. Pour the soil sample uniformly across the top seve (2mm) and secure the Seve
stack on the automated shaker assembly.



9. Allow sampleto shake on the sieves for 10-15 minutes (exact time depends on
total mass of sample).

10. Use cover to carefully disassemble the stack of Seves.

11. Record the total weight of each Sieve and subtract the tare weight to obtain the
mass of sample retained on each Seve.

12. Usetheinitid totd sample weight to caculate the percentage of sample within
each designated texturd class.

13. Plot the datain two graphs- one showing the percentage of sample retained versus
particle diameter, the other showing the cumulative percent passing versus
particle diameter (see results from laser particle Sze andyze).

After completing the Seve andysis, two additiond methods of Particle Size Andysiswill
be demonstrated. Thefirst demongration is the hydrometer method- a sedimentation
procedure according to Stokes Law. Because mechanicd seving islimited to particle
szes of 0.05mm or greater (sand and gravel size), fractionation between st and clay sze
particles is accomplished by dispersing the sample in an agueous solution and measuring
the change in fluid dengity through time as particles settle out of solution. The velocity at
which particles settle is directly dependent upon the square of the particle diameter, as
well as particle dengty, fluid dengty and viscosity (see Jury et d., pg. 2-3). The second
demondiration isthe laser particle Sze andyzer. This method involves directing alaser
beam at a soil sugpension and measuring the resultant pattern of scattered light with
photo-detectors. The diffraction pattern of each particle is dependent upon the size of the
particle. By continuoudy measuring diffraction patterns from 126 separate detectors, a
composite digtribution of patterns is assembled by which the particle Sze digtribution is
cacuaed (seefigures 1 and 2). Thismethod is effective for measuring particlesin the
range of 0.4 micronsto 2mm. Results of the laser andysis will be provided during the
demondtration. Your laboratory report discussion should focus on the variability of
thelaser analyzer results and a comparison of the different particle sze analysis
results and the methods presented in thislab.
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Questions

1. IstheYuccaMountain Sand redly a sand? Explain.

Lab Report Point Distribution

Abstract: 0.5

Methods. 0.5

Reaults. 2.0

Discussion: 3.0
Concluson: 0.5
Question 1: 0.5

Overal Composgtion: 0.5

Total: 7.5



