




PREFACE 

Soil Mechanics is a relatively new addition to the art of engi-

neering. In the past, structural failures were eventually attributed 

to the use of faulty construction materials. Some fifty years ago 

the importance of the behavior of the underlying soils was realized. 

Since then soil mechanics was given a place among the various branches 

of engineering. 

In soil problems the high indeterminacy of the variables involved 

makes mandatory an extensive investigation of the physical properties 

of the soil. 

Due to an enormous amount of damage caused by volume change in 

t�e Permian clay which exists over much of the state of Oklahoma, the 

Engineering Research and Experiment Station of the Oklahoma Institute 

of-Technology in cooperation with the Departments of Civil Engineering 

and Architecture have been conducting research programs for determining 

the properties of this clay under various conditions. This thesis 

incorporates the results of a research project conducted on remolded 

clays. 

Of the factors entering into a problem dealing with the use of 

this clay in a disturbed state, the following were considered in this 
- �

study: water content, superimposed load, and compactive effort. How

these three factors affect the volume changes of this clay was the

object of this investigation.

At first how these three factors affect fine grained materials in 
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general, and clays in particular, and their relative importance is 

explained. The various processes through which these factors account 

for the swelling of clays are given. 

Twenty-nine remolded samples of this clay were tested by the writer 

in the soil mechanics laboratory of the Oklahoma Institute of Technology. 

On the basis of the performance of these samples laboratory results 

are presented to show the interrelationship between these variables, 

and how each one of them quantitatively contributes toward swelling. 

Specific suggestions are included for more effective control of the 

expansion of this clay. 

It is a pleasure to acknowledge the counsel, guidance, and co-oper­

ation of Professor R. E. Means, that made this presentation possible. 

Thanks also are due to Professor R. L. Flanders, Head of the school of 

Civil Engineering, for providing space for this investigation; to 

Dr. M. Herrin for his suggestions on the final reading of the manuscript; 

and to Dr. C. A. Dunn, executive director of the Engineering Research 

and Experiment Station, who was instrumental in securing funds for the 

research project. 
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CHAPI'ER I 

INTRODUCTION 

General 

In designing most structures the dimensions of the members and 

the strength and stress-strain relationship or modulus of elasticity 

of the material to be used are the primary and most essential elements 

governing the design. This is the case when steel, wood, and concrete 

are used as structural materials. Because of the relative rigidity of 

these materials, the deformation of the members in most cases is not a 

deciding factor in the design. In the case of soils, however, defor­

mation is often the principal factor controlling the design of a struc­

ture. The deformation of most soils is accompanied by volume change 

of the soil. 

Due to the variety of conditions under which soils can be found 

in nature, an exact analysis of the stress distribution in a soil mass 

presents a complex problem. Most soils are three-phase systems; i.e., 

they are composed of solid matter, water, and air. Their behavior 

under stress is greatly affected by their density and by the relative 

proportions of water and air filling their voids. These properties 

may vary with time and depend to a certain extent on a number of other 

factors. The time element becomes very important in the study of the 

stress-strain relationships of soils. The rate and manner of applica­

tion of loads, moisture content of soils, vibrations and changes in 
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