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one hundred per cent. A moisture-density determination was made for each 

mixture, and a series of triaxial shear tests were performed on specimens 

from each mixture compacted to the maximum dry density at the optimum 

moisture content. Strength characteristics, gradation and the volume 

relationships of the aggregate, binder soil, water, and air in each 

mixture were correlated with the hinder soil contents of the various 

mixtures. 

This investigation led to the following conclusions. In a soil-

aggregate mixture there is a certain binder soil content at which the 

highest maximum dry density will occur, and at which the optimum moisture 

content will be a minimum. The addition of small quantities of binder 

soil to an aggregate results in definite improvement in the strength 

characteristics of the mixture over the individual components. The addi­

tion of excessive amounts of binder soil to an aggregate results in a 

mixture of lower strength than either of the component materials alone. 

The addition of small quantities of binder soil to an aggregate results 

in a sharp drop in the angle of internal friction, apparently due to the 

coating of individual aggregate particles with cohesive material. Mere 

conformance to American Society for Testing Materials gradation specifi­

cations will not insure the stability of a soil-aggregate mixture. 
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CHAPTER I 

INTRODUCTION 

General.--In general terms, the process of soil stabilization may be 

defined as the process by which the physical properties of soil may be 

improved by either mechanical or chemical treatment to produce a material 

more suitable for the use intended. 

Within the two broad categories of chemical and mechanical stabi­

lization lie many varied techniques. In the realm of mechanical stabili­

zation, compaction is perhaps most highly developed and a widely recog­

nized means for improving soil properties. 

As the principles of soil compaction have become understood, they 

have been quickly applied to the construction of earth structures such as 

roadways, dams and fills. Particularly in the field of highway construc­

tion have the benefits of stabilization by compaction been recognized. 

In many cases, compaction alone does not provide sufficient im­

provement. Attention has therefore been turned to other methods of 

stabilization in an attempt to improve substandard materials so they 

might adequately support increasing traffic loads. One of the early 

methods of stabilization, other than compaction, involved the mixing of 

soils to arrive at a roadway material more satisfactory than either of 

the original materials. Although this method of stabilization has been 

used for many years, relatively little is known about the mechanisms in­

volved. The purpose of this thesis is to report upon a scientific investi­

gation of such a mixture. The nomenclature "soil-aggregate mixture" has 
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been chosen for use in this discussion. 

Soil properties.--When considering soils for structural uses, the physical 

properties with which the engineer is most concerned are: 

Strength 
Compressibility 
Swelling and shrinking 
Permeability 
Plasticity 

These properties may be varied in a number of ways, one of which is by 

mixing of two or more different soils. Such mixtures may retain some of 

the characteristics of the constituents, or perhaps may have properties 

quite different from those of the components. 

For convenience, soils may be considered to be of two basic types. 

The very fine-grained soils (cohesive) exhibit characteristics which are 

largely dependent upon adsorbed water films and inter-molecular actions, 

while the coarser-grained soils (cohesionless) have characteristics de­

termined mainly by grain shape and size. The more prominent characteris­

tics of these two basic soil types are as follows: 

Cohesive soils 
Cohesion 
High compressibility 
Relatively large changes in volume with changes in 
moisture content 

Low permeability 
Plasticity 

Cohesionless soils 
High internal friction 
Particle interlock 
Low compressibility 
Little or no volume change with changes in 
moisture content 

High permeability 
Little or no plasticity 
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The basic hypothesis of stabilization by mixing is that by combining 

the two basic soil types, a material with intermediate properties may be 

obtained. Nearly all of the applications of this concept, however, are 

based on "rule of thumb" procedures. The lack of rationality can be at­

tributed in part to an insufficient knowledge of the engineering properties 

of soils and soil mixtures, and to inadequate testing methods. 

The insufficiency of information concerning soil mixtures is indi­

cated by the many different specifications developed by the various agen­

cies and organizations based on past performance. Nearly all of the per­

formance information lacks complete supporting data and omits evaluation 

of other conditions. 

Perhaps the most valuable contributions to our knowledge of soil 

mixtures have been provided by five investigations. 

Early in the 1930's> R* R* Proctor conducted investigations con­

cerning compaction which have provided a better understanding of the mech­

anism involved, and have led to the development of a procedure for the 

field control of compaction.(l) 

The relationships between density and gradation were investigated 

as early as 1907 when Fuller and Thompson reported their findings with re­

gard to proportioning concrete.(2) 

The Bureau of Public Roads performed a series of investigations ex­

tending from late in the 1930*s through 19^6, which took the form of simu­

lated accelerated road tests.(3, k, 5) Although empirical in nature, the 

close control of conditions produced test results of considerably more 

value than the results of previous performance-type tests. 

An investigation of the effects of plasticity reported by Deklotz 

indicated the close relationship between Atterberg limits and bearing 

capacity.(6) 


