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ABSTRACT

This project is about the mechanical stabilization and densification of soils.
The project deals with the processes needed, so as the properties of the soil
become ideal for use in the construction industry, and mostly for road
construction.

At the beginning of the project there is an introduction about various road
conditions and how this is related to soil stability. Afterwards, there is a brief

description of what "mechanical stability” is and what its properties are.

After, there is a detailed description of the principles and the properties of
soil, so as to be stabilized for certain construction needs. Then, the major soil
types are given and there is a description of the ways, the methods, and the

use of their recognition.

Continuing, the various methods of stabilization are described, giving emphasis
to Mechanical Stabilization, which is the main method of stabilization covered

in the project.

Finally, there is an analysis of the procedures and equipment used for
Mechanical Stabilization, so as various soil properties are altered and finally

have the standards needed in each given situation.




TABLE OF CONTENTS
ABSTRACT ...ttt bbbt sans 1
DEDICATION. ...ttt st a s s b s b 2
TABLE OF CONTENTS. ..ottt senssenens 3
LIST OF FIGURES. ......ccociiiirnncrertnr et sssenesssssnesenes 6
LIST OF TABLES ...ttt 9
ACKNOWLEDGEMENTS ......creicertcerenerecrscrnecrsenseesresesesseie st sesssassssssssesns 10
ABBREVIATIONS ...ttt sis bttt sens s 11
INTRODUCTION. .. .....coonneeeee ettt ettt eeee s 12

CHAPTER 1 - THE PRINCIPLES OF SOIL STABILIZATION AND THE
PROPERTIES THAT ARE REQUIRED TO BE ALTERED BY

STABILIZATION ........neeeeee e ettt ettt 14
11 VOLUME STABILITY...creieenteeeenesesssesssesesesssesasessassssesesenenensens 15
12 STRENGTH. ..ottt st b bbb a et sseaes 17
1.3 PERMEABILITY ..ceirtreierrtseteeetsses s st st sess e s sese st sesstsasesssaensencns 18
14 DURABILITY oottt eseteases bt senessesesesssssessassesseessens 23

CHAPTER 2 - THE MAJOR SOIL TYPES AND THEIR RESPONSE TO

STABILIZATION ...ttt eeeeeeeeeaaans 26
2.1  SOIL RECOGNITION........ocoivieiinieinteererisasssensssssessasaesssssssssssssssssssasssasenes 26

2.1.1  Methods of identification ... 28
2.2 THE USE OF SOIL RECOGNITION ......ooooiiorrienernecnerissensssesesesssassesens 29
2.3 SOIL RESPONSE TO STABILIZATION......oovoecorosommseeeereeeemeesssssseseeeen 31
2.4 ENVIRONMENTAL CONDITIONS AND THEIR SIGNIFICANCE ...32

CHAPTER 3 - VARIOUS METHODS OF STABILIZATION ............... 33
3.1  MECHANICAL STABILIZATION......ceeeeereeeereesrere e saeeen s 33
3.2  CEMENT STABILIZATION ..ot reressevesesesesenasseenns 33

3.21 Types of cement-treated soil mixtures ...........cccoeverrverererccnencnnns 34

Maria Ktoridou — Civil Engineering




3.22 Cement.......... creeraeeennaes eeesierssesussasenanstsatettaeatttisataatttetrennstaansananasetteinatietste 35

3.2.3 Moisture.................. ceeeere et s vt 36
3.3 LIMES AND LIME-POZZOLANS ......... ettt er et bbb 38
34 BITUMINOUS STABILIZATION.............. et eaene ceeetreeneees 38
35 OTHER EXPERIMENTAL STABILIZATION METHODS .........cccceeuenne 39
CHAPTER 4 - MECHANICAL STABILIZATION ...........ccvvnieaeennn.. 40
41 TYPES OF MECHANICAL STABILIZATION ................ USRI 42
FN R olo) 1.7 You s Co) N B2
4.3 DENSIFICATION ...ttt ssesesestss s stsesesessssssesssnens 53
43.1 Laboratory compaction tests........cccceueenee. ettt et renetaes 54
4.4 MATERTIALS.....crccnrc et sttt s s esesans 55
441  Coarse particles = Grading ..........cccoeernenieneeresneisesseeseseessenne 56
442 Fine particles-plastiCity ........cccinnesesneensesesescseeseeens 57
443  Material - Durability...................... vererene cererteeneiaereeaas vevereseereas LY 4
45 MIXDESIGN....... ettt ehe et e n e e ettt e bR a bbb b bR seanannas 58
45.1 Properties if mechanical stable mixtures ..........cccoeceervrreennnn. e D9
452 Criteria for mechanically stable mixtures...........cocoeeeeccvennennnnne. 66
453  Design Procedures ... innneneneninieerensnenessssssssssssessnens ....68
454  Pavement desSign......... et sss e s s ene 70
CHAPTER 5 - METHODS, PROCEDURES AND EQUIPMENT USED IN
MECHANICAL STABILIZATION ............eeeeeeeeeeeeeeeeeeeeeannn. 72
51  METHODS ... ettt ettt et VOO 72
511  "Chemical" Stabilizers ..., w3
5.1.2  "Physical” Stabilizers.......ovveeeiceeeeeieeeereennn rereeereatnaenene 74
513  “Mechanical” Stabilizers ............coorvevevrnrnnnne. ettt et eas 75
52  METHODS AND MACHINERY ......ocovrrrrrrniretnse s ssesseenes 79
5.2.1  The stabilization of surface Soils..........cccccoourrvevevmererneeeeeecereenes 80
5.2.2  The stabilization of Sub-surface Sails............ccceceeeuereivreereerennes .93

Maria Ktoridou — Civil Engineering




5.2.3  Stabilization by special teChniqUes ... 98
B.2.4  SUMMAIY ..ceovrreircercrimesinsiseasssss st assassssstsises st s s 100
REFERENCES........oiieiieretereiessseteisesessssssssssssasssssssasasassussstssasssssssssssssssssssssas 102

Maria Ktoridou — Civil Engineering




