
 9 

 
 
 

Table of Contents   
 
 
Chapter 1 Introduction.......................................................................... 33 

1.1 Background....................................................................................................33 
1.2 Objectives of this research .............................................................................34 
1.3 Thesis layout..................................................................................................35 

Chapter 2 Literature review.................................................................. 37 
2.1 Introduction...................................................................................................37 
2.2 Soil structure and definition of reconstituted and remoulded states .............37 

2.2.1 Fabric .....................................................................................................38 
2.2.2 Bonding ..................................................................................................38 
2.2.3 Reconstituted and remoulded states.......................................................39 

2.3 Mechanical behaviour of reconstituted/remoulded sands..............................40 
2.3.1 Compression behaviour...........................................................................40 
2.3.2 Shearing behaviour at large strains ........................................................48 

2.4 Mechanical behaviour of intermediate graded soils .......................................65 
2.4.1 Packing in intermediate graded soils......................................................65 
2.4.2 Effect on the compression line of adding fines to granular soils.............70 
2.4.3 Effects on the critical state line of adding fines to granular soils...........72 
2.4.4 Effects of sample preparation technique on the NCL and CSL/SSL .....76 

2.5 Transitional soil behaviour ............................................................................77 
2.5.1 Definition of transitional soil behaviour .................................................78 
2.5.2 Previous investigations of transitional soils............................................81 
2.5.3 Effect of sample preparation method on transitional behaviour ............89 

2.6 Summary on the behaviour of reconstituted/remoulded soils .......................96 
2.7 Mechanical behaviour of natural soils ...........................................................99 

2.7.1 One-dimensional compression behaviour of natural clays ......................99 
2.7.2 Sedimentation and post-sedimentation structure ................................. 102 
2.7.3 The sensitivity framework .................................................................... 103 
2.7.4 Stability of structure after gross yield .................................................. 105 
2.7.5 Summary .............................................................................................. 110 

Chapter 3 Laboratory equipment, sample preparation and testing 
procedures.............................................................................................113 

3.1 Introduction................................................................................................. 113 
3.2. Oedometer apparatus.................................................................................. 113 
3.3 Triaxial apparatus ....................................................................................... 115 



 10 

3.3.1. Introduction......................................................................................... 115 
3.3.2 Bishop & Wesley triaxial apparatus..................................................... 115 
3.3.3 7MPa triaxial apparatus....................................................................... 116 

3.4 Instrumentation to measure stress and strain ............................................. 117 
3.4.1 Stress measurements............................................................................. 117 
3.4.2 Strain measurements ............................................................................ 118 

3.5 Control and data logging system................................................................. 120 
3.6 Calibration................................................................................................... 121 
3.7 Sample preparation and testing procedures................................................. 121 

3.7.1 Oedometer tests.................................................................................... 121 
3.7.2 Triaxial tests......................................................................................... 126 

Chapter 4 The Bormida River Silts .....................................................133 
4.1 Introduction................................................................................................. 133 
4.2 The Bormida River silts .............................................................................. 133 

4.2.1 Characterization of the Bormida River silts: index properties ............. 136 
4.2.2 Summary of the index properties of the Bormida River silts............... 144 

4.3 Previous investigations of the mechanical behaviour of the BRS................ 145 
4.3.1 Previous investigations on the BR ....................................................... 145 
4.3.2 Previous investigations of the mechanical behaviour of the silty soils 
from the Po River ......................................................................................... 146 

4.4. Summary of soils reviewed.......................................................................... 162 
Chapter 5 Mechanical behaviour of the Bormida River Silts...............165 

5.1 Introduction................................................................................................. 165 
5.2 Oedometric compression behaviour ............................................................. 165 

5.2.1 Calculation of the initial void ratio ...................................................... 166 
5.2.2 Compression behaviour of the Bormida clayey silt (BRS-B) ............... 167 
5.2.3 Compression behaviour of the Bormida sandy silt (BRS-E) ................ 185 
5.2.4 Influence of the initial structure on the compression behaviour of the 
BRS soils ....................................................................................................... 189 
5.2.5 Summary of the compression behaviour............................................... 195 

5.3 Triaxial behaviour of the Bormida River clayey silt (BRS-B) .................... 197 
5.3.2 Compression behaviour of slurry and compacted samples ................... 200 
5.3.3 Shearing behaviour of the slurry and compacted samples.................... 215 
5.3.4 Compression behaviour of intact samples............................................. 228 
5.3.5 Shearing behaviour of intact samples ................................................... 232 
5.3.6 Stiffness data ........................................................................................ 242 

Chapter 6 The Valencia Silty Soils.......................................................253 
6.1 Introduction................................................................................................. 253 
6.2 The Valencia silty soils ................................................................................ 253 

6.2.1 Characterization of the Valencia silty soils: index properties .............. 255 
6.2.2 Summary of the index properties of the Valencia silty soils ................ 264 



 11 

6.3 Previous investigations on the mechanical behaviour of the Valencia silty 
soils .................................................................................................................... 265 

Chapter 7 The mechanical behaviour of the Valencia Silty Soils.........267 
7.1 Introduction................................................................................................. 267 
7.2 Oedometric behaviour.................................................................................. 267 

7.2.1 Oedometric behaviour of the Valencia silty clay soil (VMClay).......... 268 
7.2.2 Oedometric behaviour of the Valencia silty sand (VMSand)............... 279 
7.2.3 Oedometric behaviour of the Valencia sandy silt/clay (VSSilt)........... 285 
7.2.4 Summary .............................................................................................. 287 

7.3 Triaxial behaviour of the Valencia silty clay (VMClay............................... 289 
7.3.1 Compression behaviour of the slurry samples ...................................... 289 
7.3.2 Large strain behaviour of the slurry samples ....................................... 294 
7.3.3 Compression behaviour of the intact samples ...................................... 300 
7.3.4 Large shearing behaviour of the intact samples ................................... 303 
7.3.5 Stiffness data ........................................................................................ 313 

Chapter 8 Discussion ............................................................................319 
8.1 Introduction................................................................................................. 319 
8.2 Index properties ........................................................................................... 320 
8.3 Oedometric compression behaviour ............................................................. 322 

8.3.1 Slurry and compacted behaviour.......................................................... 323 
8.3.2 Intact behaviour ................................................................................... 327 

8.4 Shearing behaviour at large strains ............................................................. 331 
8.4.1 Slurry and compacted behaviour.......................................................... 338 
8.4.2 Intact behaviour ................................................................................... 340 

8.5 Shearing behaviour at small strains............................................................. 343 
Chapter 9 Conclusions and recommendations for future work ............349 

9.1 Conclusions .................................................................................................. 349 
9.2 Recommendations for future work............................................................... 354 

References.............................................................................................355 
 
 
 
 
 
 
 
 
 
 
 


