
Computational 
Geomechanics 

by 

Arnold Verruijt 
Department of Civil Engineering, 
Del/t University ofTechnology, 
The Netherlands 

KLUWER ACADEMIC PUBLISHERS 
DORDRECHT l BOSTON l LONDON 



CONTENTS 

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vn 

1 Soil Properties .. ... ..... .. .. .. ........ .. ... ...... ........ .. . 

2 Theory of Consolidation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

3 Sea Bed Response to Cyclic Loads . .... .......... .... .. ·. . . . . . . . . . 35 

4 Beams on Elastic Foundation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 

5 Sheet Pile Walls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 

6 Axially Loaded Piles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 

7 Development of Pile Plug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 06 

8 Laterally Loaded Piles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122 

9 Pile in Layered Elastic Materia! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151 

10 Waves in Piles ... . ... .. .... ... ..... ... .... ... .... . . ........ 167 

11 Gravity Foundations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194 

12 Slope Stability ................................... . ......... 204 

13 Finite Elements for Piane Groundwater Flow .. . . ... .. ..... . ..... . ... 219 

14 Finite Elements for Piane Strain Elastostatics .. ... .... ... ............ 244 

15 Finite Elements for Elasto-Plastic Deformations ...................... 266 

16 Finite Elements for One-dimensional ConsoUdation .... ... ............. 280 

17 Finite Elements for Two-dimensional Consolidation .. . . .... .. . .... .... 291 

18 Transport in Porous Media ................................. . ... 308 

19 Adsorption and Dispersion .... ... ..... ... .... ... ... .... ..... .. . 337 

Appendix A. Integrai Transforms .. .... ..... ............. .. ........ 356 

Appendix B. Solution of Linear Equations . ... .................... ... . 365 

References ... . .. . .................. . .... . ........... ... . .... 375 

lndex .................................................. .. .. 381 


