
cs 
and Engineering Editor: Xla-TIng Peng 

__ _ _ _.. . .^Iii*f^. _ _ __ __ ___ _. ̂ " f ^ . _ _ iiti^,-i<;^^'S^dkMs6iJ:!tim.-sm^^^^^ 

Volume 1: Principles 
/Os CRC Press 
VV*^ / Taylor & Francis Croup 
A BALKEMA BOOK 



Contents 

Foreword ix 

Introduction xi 

Discontinuities I 

1 Characterization and modeling of the shear strength, stiffness and 
hydraulic behavior of rock joints for engineering purposes 3 
N.R. BARTON & S.C. BANDIS 

2 Statistical fracture toughness study for rocks 41 

M.R.M. ALIHA & M.R. AYATOLLAHI 

Anisotropy 63 

3 Rock damage mechanics 65 
F.L. PELLET & A.P.S. SELVADURAI 

4 Experimental and numerical anisotropic rock mechanics 109 
K-B. MIN, B. PARK, H. KIM, J-W. CHO & L. JING 

5 Characterization of rock masses based on geostatistical joint mapping 
and rock boring operations 139 
M. STAVROPOULOU & G. EXADAKTYLOS 

Rock Stress i 81 

6 Hydraulic fracturing stress measurements in deep holes 183 
D.R. SCHMITT & B. HAIMSON 

7 Hydrofracturing 
S.O. CHOI 

227 



vi Contents 

8 Methodology for determination of the complete stress tensor and its 
variation versus depth based on overcoring rock stress data 245 
D. ASK 

9 Measurement of induced stress and estimation of rock mass strength 
in the near-field around an opening 267 
Y. OBARA & K. SAKAGUCHI 

Geophysics 297 

10 Compressive strength-seismic velocity relationship for sedimentary rocks 299 
T. TAKAHASHI & S. TANAKA 

11 Elastic waves in fractured isotropic and anisotropic media 323 

L.J. PYRAK-NOLTE, S. SHAO & B.C. ABELL 

Strength Criteria 363 

12 On yielding, failure, and softening response of rock 365 
J.F. LABUZ, R. MAKHNENKO, S-T. DAI &c L. BIOLZI 

13 True triaxial testing of rocks and the effect of the intermediate principal 
stress on failure characteristics 379 
B. HAIMSON, C. CHANG & X. MA 

14 The MSDPu multiaxial criterion for the strength of rocks and rock masses 397 
L. LI , M. AUBERTIN & R. SIMON 

15 Unified Strength Theory (UST) 425 
M.-H. YU 

16 Failure criteria for transversely isotropic rock 451 
Y.M. T I E N , M.C. KUO & Y . C . LU 

17 Use of critical state concept in determination of triaxial and 
polyaxial strength of intact, jointed and anisotropic rocks 479 
M. SINGH 

18 Practical estimate of rock mass strength and deformation parameters 
for engineering design 503 
M. CAI 

Contents vii 

Modeling Rock Deformation and Failure 531 

19 Constitutive modeling of geologic materials, interfaces and joints using 
the disturbed state concept 
C.S. DESAI 

20 Modeling brittle failure of rock 553 
V. HAJIABDOLMAJID 

21 Pre-peak brittle fracture damage g23 
E. EBERHARDT, M.S. DIEDERICHS & M. RAHjOO 

22 Numerical rock fracture mechanics 559 
M. FATEHI MARJI & A. ABDOLLAHIPOUR 

23 Linear elasticity with microstructure and size effects 699 
G. EXADAKTYLOS 

24 Rock creep mechanics 
F. L. P E L L E T 

Series page 771 


