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–– criterion for intact rock  46
–– criterion for rock mass  84
–– discontinuity  60, 61, 71, 72, 194, 451, 591–606
–– intact rock  88, 408, 591–606
–– of shortcrete  624, 625, 627

Stress coefficient  550
Stress compensation method
–– cancellation pressure  525
–– small flat jacks  525

Stress history  57
Stress measurement
–– hydraulic method  509
–– in lining, radial stress, rock mass pressure  575
–– in lining, tangential stress, concrete 

pressure  575, 660
–– large scale in-situ stress determination  535
–– pressure cell  524
–– stiff  inclusion  524
–– stress compensation method  509
–– stress meter  524
–– stress relief  method  509

Stress meter  524
Stress relief  method
–– borehole deformation cell  518
–– borehole slotter  523
–– borehole wall stress relief  method  524
–– conical strain cell  522
–– doorstopper  521
–– Hollow inclusion (HI) cell CISRO  512
–– overcoring method  511
–– stress tensor tube STT  512
–– triaxial cell  510

Stress resultant  252, 262, 272, 275, 653
Stress tensor tube (STT)  512
Stress-displacement curve  456
Stressless installation  246
Stress-strain analysis  178, 225, 230, 238
Stress-strain behaviour  39
–– anisotropic  12, 42, 283
–– brittle  54
–– ductile  54
–– elastic  39, 80
–– elastic-viscoplastic  53, 283
–– isotropic  39, 283
–– of discontinuities  74
–– of intact rock  39
–– of jointed rock  88
–– of rock mass  75
–– orthotropic plastic  80
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–– post-failure  53, 84
–– transversely isotropic  42, 81
–– viscoplastic  77, 232

strike
–– angle  23
–– angle of  23, 44

Structural model  32, 81, 333, 397, 591–606, 610, 
614, 734, 786, 796

Support
–– instantaneous  94
–– yielding  92, 93
–– class  335, 654, 740

Support reaction curve  98
Supporting pressure  94, 109, 111
Surface load  238
Swellex anchor  628
Swelling  191, 193, 195
–– behavior, anisotropic  193
–– inter-crystalline  186
–– law  189
–– law, one-dimensional  185
–– of unleached Gypsum Keuper  187
–– osmotic  186
–– parameters  184, 199, 200, 605
–– pressure  184, 753

Swelling rock  181, 753
–– anhydrite  186
–– clay minerals  185
–– computer program  283
–– corrensite  186
–– coupled model  193
–– coupled model, calibration  202
–– degree of saturation  188
–– diffusion  188
–– diffusion coefficient  188
–– dilatant displacement  195
–– homogeneous model  193, 195
–– hydraulic diffusion coefficient  188
–– principle of resisting support  202, 757
–– principle of yielding support  202, 758
–– sealing structure  756
–– seepage flow  193, 195
–– self-sealing  204
–– shear strength  195
–– specific storage coefficient  194
–– strength on discontinuities  194
–– stress-strain behavior  193, 195

Swelling test
–– according to Huder Amberg  441
–– swelling pressure index test  441
–– swelling strain index test  441
–– triaxial  444

Swelling test  199, 201, 439
–– with confined lateral strain  439
–– with stepwise irrigation  443

Syncline  14

T
Tail skin sealing  664, 668
Tectonic plate  215

Tectonic stress  215
Temperature analysis  285
Temporary face  260, 674
Temporary invert  273, 274, 620
Tendon  256, 307, 748, 807
Tensile strength of discontinuities  72, 88
Tensioning ring  411
Test excavation  374
Test pit  356
Test trench  356
Testing
–– case study, cavern  538, 731
–– case study, dam  775
–– case study, tunnel  608, 610

Texture  7
Torsional shear test  424
Transducer
–– axial  411
–– lateral  411

Transmissibility  500, 507
Transverse isotropy  42, 81
Transverse tension  263, 711, 712, 713
Transversely isotropic   32
Triaxial cell
–– in -situ stress measurement  510

Triaxial compression test  416, 419
Triaxial creep test  125
Triaxial extension test  417
Triaxial swelling test  444
Triaxial test
–– in-situ  480, 481, 483

Trivec probe
–– displacement measurement  569

Truss element  234, 252, 253, 256, 257
Tuff  592
Tunnel
–– advancing support  634
–– bench  620
–– crown  620
–– invert  620
–– monitoring  581
–– representation of analysis results  259
–– stress and permeability changes, coupling  168
–– support  620
–– temporary face  620
–– temporary invert  620
–– vault  620

Tunnel boring machine  663
–– Gripper TBM  670
–– shielded TBM  664

Tunnel cross-section
–– standard profile, single-track tube  644

Tunnel driving
–– simulation  248

Tunnel excavation
–– simulation  249

Tunnel heading
–– full face heading  651
–– sidewall adit heading  621
–– vault heading  620
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Tunneling
–– conventional tunneling method  619
–– mechanized tunneling  374, 663
–– NATM  619
–– New Austrian Tunneling method  619
–– shotcrete method  619
–– TBM  663

U
Unaxial compression test  408, 510
Unaxial creep test  124
Unconfined compression test  408
Unconfined compressive strength  48, 408
Underground powerhouse
–– cavern  537, 726

Unit weight  404
Uplift
–– force  175

Uplift
–– hydrostatic  161

Urban railway Stuttgart  607, 610, 762
Urft dam  771, 772

V
Vault  620
Vault heading  620
Vein  221
Virgin stress  209
Viscoplasticity  85
Viscosity  55, 102
Volcanic rock  5

W
Wagenburg tunnel  762
Wash-out
–– of grout  680, 683

Water absorption
–– swelling rock  181

Water content  404, 548
–– dimensionless  188

Water gauge  578
Water level monitoring  553, 578

–– piezometer  578
–– pore pressure transducer  578
–– water gauge  578

Water pressure  244, 245, 294
Water uptake
–– coefficient, swelling rock  188, 199, 200
–– homogeneous model  190
–– swelling rock  187, 193, 285, 605

Work hardening  57
World Stress Map  215, 548

Y
Yield function  55, 85
Yielding
–– anchor  95
–– element  94, 95
–– steel set  96, 97
–– zone, swelling rock  758, 759
–– support, squeezing rock  56, 92, 93
–– support, swelling rock  202, 757
–– Young‘s modulus  39, 412, 451, 454, 470, 547of 

shotcrete  626




