Contents
CONTRIBUTORS &« & o o et ettt ettt e et e et e e et et e e et e e vii

PREFACE. . . ot ittt e e e e e e e e e e e e ix

Vortex Crystals

Hassan Aref, Paul K. Newton, Mark A. Stremler, Tadashi Tokieda
and Dmitri L. Vainchtein

L oVortex Statics. . .. ..ottt 2
II. The Classification Problem of Vortex Statics..................... 5
II. Collinear Equilibria of Three Vortices. . .. ...................... 13
IV. Identical VorticesonalLine ........... ... ... ... ... ... ..... 17
V. Vortex Polygons. . . ... 20
VI. Beyond Vortex Polygons . .............. ... ... .. i 22
VII. Morton’s Equation . . . . ...ttt 33
VIII. Stationary Vortex Patterns .. .......... ... ... ... ... 39
IX. Translating Vortex Patterns. . . ............. ... ... .. ... .. ... 47
X. Vortex Crystals on Manifolds . . . ........ ... ... .. ... ... .... 52
XI. Concluding Remarks ........... ... . ... ... .. i 74
Acknowledgments . . .......... ... 75
References. .. ... ... i 75

Computations of Multiphase Flows

Gretar Tryggvason, Bernard Bunner, Asghar Esmaeeli and Nabeel Al-Rawahi

L Introduction. ... .. ... ..ttt 82
II. ‘One-field’ Methods . . . ... . i i i 88
II. Disperse Flows. ... ... o i 96
IV. Flows with Phase Change. . . ........ ... ... ... ... . ... ... .. 104
V. ConClUSIONS . . . .ottt et e e e e e 112
Acknowledgments . ......... ... 114
References. .. ....o ot e 114



vi Contents

Cracks and Fracture in Piezoelectrics
Yi-Heng Chen and Tian Jian Lu

I Introduction . .. ... ... ... ... . 122
II. Fundamental Formulations of Piezoelectricity .................... 129
III. Impermeable (insulating) Crack .............................. 134
IV. Permeable (conducting) Crack. . ........... ... ... ... 161
V. Exact Electric Boundary Condition . . . ......................... 174
VI. Non-linear Electric Boundary Condition ........................ 177
VII. Piezoelectric Bimaterial Systems. . .. .......................... 190
VIIL. Other Developments. . . ........ ... it 195
IX. Concluding Remarks . ........... ... ... ... . .. 201
Acknowledgments .. ......... .. ... L. 203
References. .. ... i e e 203

Environmental Mechanics Research in China
Li Jiachun, Liu Qingquan and Zhou Jifu

I Introduction . ......... ...t 218

II. Environmental Problems in China............................. 220

III. Process-based Research Approach. . ........................... 223
IV. Case Study. . ..o e e 233
V. Concluding Remarks ............ ... . ... .. ... 297
Acknowledgments ... ........... ... 300
Appendix: ACTONYMS . . . oo\t v et ettt et i 301
References. . .. .. ... 302
AUTHOR INDEX . . o oo e e e e e e e 307
SUBJECT INDEX .« v vttt ettt e et e ettt e e e e e e 317

ERRATUM . .. e 329



