Contents

1 Basic Description of Soil and Soil Reinforcement . . ... .......... 1
1.1 Introduction. ............ ...t iiineeennnn. 1
1.2 SoilandItsPhases.............. ... . . ... 1
1.3 Soil Properties and Core Principles of Soil
Mechanics . . ... ..o vt 5
1.4 Soil Reinforcement. . ....... ... ... .. ... 12
1.5 Fibre-Reinforced Soil Engineering . . .. ................... 17
References. .. ... . e 20
2 Basic Description of Fibre-Reinforced Soil . . .. ................ 23
2.1 Introduction. ... ... ...... .. 23
2.2 FIbres. . ..o e 24
2.3 Phases in a Fibre-Reinforced Soil Mass. . .................. 32
2.4 Soil Reinforced with Continuous Fibres and Multioriented
Inclusions. . . ... ... 38
References. . ... ... .. 42
3 Engineering Behaviour of Fibre-Reinforced Soil . . . . ... ........ 45
3.1 Introduction. .. ...........iiineii i 45
3.2 Factors Affecting the Engineering Behaviour. . .............. 46
33 Shear Strength. .. ... ... . ... 47
3.3.1 Observations in Direct Shear Tests. .. ............... 47
3.3.2 Observations in Triaxial Tests. . ... ................ 54
3.4 Unconfined Compressive Strength. . . ..................... 65
3.5 Compaction Behaviour. . .............................. 77
3.6 Permeability and Compressibility . ... .................... 80
3.7 California Bearing Ratio. .. ............................ 86
3.8 Load-Carrying Capacity . . . .. ... .ottt 92
3.9 Other Properties. . . .......... ... 98
References. . . ...t e 106

ix



X Contents

4 Soil Reinforcing Mechanisms and Models. . . ... .............. 111
4.1 IntroducCtion. . .. ... ...ttt e 111

4.2 Basic Soil Reinforcing Mechanisms. . . ................... 111
4.3 Basic Models of Fibre-Reinforced Soils. . .................. 116
43.1 WaldronModel........... ... . ... .. .. 116

4.3.2 Gray and Ohashi (GO) Model. . ................... 117

4.3.3 Maher and Gray MG) Model . . .. ................. 120

4.3.4 Ranjan, Vasan and Charan (RVC) Model . . ........... 121

435 ZombergModel........ ... ... . . ... 123

4.3.6 Shukla, Sivakugan and Singh (SSS) Model . ........... 126

4.4 Other Models and Numerical Studies. . .................... 134
References. . ... .. 143

5 Applications of Fibre-Reinforced Soil . . . ..................... 145
5.1 Introduction. ... ... ... 145
5.2 Field Applications. . .. ... ..ottt i e 145
5.3 Analysis and Design Concepts. . .. ... 148
5.4 Field Application Experience and Guidelines. . .............. 161
5.5 ScopeofResearch............ . ... ... . ... ... ... .. .... 174
References. . . ... 179



2 Springer
http://www.springer.com/978-981-10-3061-1

Fundamentals of Fibre-Reinforced Soil Engineering
Kumar Shukla, S.

2017, ¥, 181 p. 81 illus., 13 illus. in color., Hardcover
ISBEN: 978-981-10-3061-1



	Contents

