Access to landslide sites, 45—46
Active earth pressure, 139-140, 177
Adits:
drainage, 354-356
exploratory, 65-66
Aging of sands, 56, 142
All weather fill, 294
Alternatives to remediation, 269—274
Anchors, ground, 390-395, 548-555
Anchor block retaining wall, 395-403
Ancient landslide terrain reactivation, 22—24, 489—495,
507-513, 514-519
Angle of repose test, 126—127
Artesian pressures:
cause of, 14,203
landslide occurrence, 14—15, 501-506, 529-540
piezometer installation in, 88
stability calculations, 203—-206
At-rest earth pressure, 139-140
Automatic Data Acquisition Systems, 88-89, 507-513
Avoidance of landslides, 271

Back analysis of landslides:
principle, 173
velocity effect, 173-175
Becker Penetration Test, 57—-59
Bin wall, 422—423
Bioremediation, 307-313
Bishop’s Routine method, 193-196
Bishop sand sampler, 64—65
Blanket drains, 341-342

Index

Buttress:
external, 278-281, 541-547, 556562
infill, 281-283
replacement, 283288

Cantilever wall, concrete, 420—421

Casagrande classification chart, 144-146

Casing advancer, 49

Causation of landslides:
artesian pressure, 14—15, 501-506, 529-540
canals, 10
coastal (sea) erosion, 16
concentrated water sources, 15, 281-282
cut slopes, 13—14, 285-286, 507-513
debris flows, 20-22
delayed failure, 24-28, 165-167, 520-528, 541-547
earth dams, 13
earthquake-induced, 28-32, 489-495, 514519
fills, 12—13, 287, 514-519, 529-540, 541-547, 556562
irrigation, 10-11
rainfall, 8-9
river erosion, 15—16, 406, 496-500, 546—553
springs and seepage, 9-10, 297, 568-571
subaerial submarine, 16-20, 529-540
weathering, 11-12

Cement grouting, 373-375

Charts for stability analysis, 218

Chemical grouting, 375-377

Chunam plaster, 307

Circular arc analysis, 193—197, 541-547

Classification of landslides, 4—6
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Classification of sands, 121-123 Discrete shear zone:
Clay-silt soils: measurement of, 473—474

Casagrande classification chart, 144—146 significance of, 173

consistency, 149 Double wedge analysis:

consolidation, coefficient of, 150—153 method, 180-186

Cornforth classification chart, 146—148 remedial analyses, 186, 190-193, 514-519, 520-528

drained strength, 154-156 Dowel piles, 467-474

fill, 293 Drains:

gradation analysis, 143 array of, 356-358

permeability, coefticient of, 153 blanket, 341-342

rate of consolidation, 151-154 french, 340-341

residual strength, 159-162 horizontal, 316-327

time factor, 150151 interior, 280

undrained strength, 156—159 relief (wells), 350-353
Clearcutting, 21-22 surface, 358-359
Closely-sequenced construction, 265-267, 285 trench, 327-340, 477, 563-567
Coefficient of consolidation c,. tunnel, 492

basics, 149-154 vertical gravity, 353-354

vs. cohesive index, 153 wick (prefabricated), 360-362
Cohesion, 115 Drainage blanket, 341-342
Cohesion intercept, 115 Drainage pipe, 236
Cohesionless soils (sand, gravel): Drainage soils, 123

aging of sand, 142 Drained strength of sand:

classification, 121-123 estimate, 131-134

field behavior, 141-142 measurement, 127—-131

stability, 142 selection for analysis, 134-135
Cohesive Index, 146—148, 153 Drilling:
Compaction: auger, 48

dynamic, 457—458 Becker, 57-59

grouting, 455—457 hollow stem auger, 47—48

vibro, 458—461 ODEX (downhole hammer), 49-50
Conceptual construction costs, 267268 overwater, 45—46
Concrete block systems, 313-314 rotary, 46—47
Cone penetrometer, 59 shell and auger, 48
Consolidation of clay foundation, 359-360 wireline casing advancer, 49
Construction costs, 267—268 Dynamic compaction, 457458
Contract bidding, 275-276
Cornforth classification chart, 148 Earth pressures:
Crib wall, 421-423 active, 139140, 177, 386
Critical stability, 172 behind retaining walls, 385-389
Cut slopes, 13—14 general, 385-387

passive, 386

Debris flows, 20—22 at rest, 387
Deep soil mixing, 379-384, 464—466, 476 Earthquake induced movements, 253-256, 495, 517-519
Deep wells, 342-345 Earthworks:
Delayed failure, 2428, 165-167, 520-528, 541-547 bidding contracts, 275-276
Density limits of sand: costs, 275

maximum, 125-126 excavate and replace, 463—-464

minimum, 125 specifications for compacted fill, 292-294
Density of soils, 170-171 Effective stress analysis, 172, 529-540
Dewatering: Effective stress principle, 101

through consolidation, 359-360 Ejector wells, 349-350

site, 262—263, 315-316, 347-350, 505-506 Element wall, 395- 403

Differential erosion, 568-571 Engineering News-Record Construction Cost Index, 267



Erosion:
bowls, 281-282, 496-500
control products, 309-314
differential, 568—571
Excavations, temporary, 141-142
Excavation and replacement, 463—464

Fabrics, 250
Factor of safety, static:
definition, 220
effect of velocity on, 173-175
relative to landslide size, 221
required, 221, 261-262
Field vane test, 68—69
Fills:
clay, 154
failure due to, 12, 514-517
rock, 142,264
sand, 142
Filters:
graded, 232233, 263-264, 295298, 496-500
permeability criterion, 232
piping criterion, 232
reverse, 298—-300
for silt and clay, 234-235
size segregation, 233
Flow slides:
debris, 20-22, 501-506
marine, 16—20, 529-540
Foundation consolidation, 149—154
Free-draining soils, 123
French drains, 340-341

Gabions:
mattresses, 302—304
wall, 423
Geological hazard mapping, 478—480
Geological mapping, 43
Geophysical explorations, 66—67
Geotextile fabric, 249-250, 264
Graben:
nature of, 180, 527
width-depth relationship, 181
Graded filters:
general, 232233, 263-264, 295298, 496500
relative density of, 57-59
Gravity drains, vertical, 353-356
Gravity retaining walls, 385-390, 420423
Ground anchors, 390-395, 548—-555
Ground movement during earthquake, 255-258
Groundwater:
flow in shear zone, 91
fluctuations seasonally, 91-94
lowering, 262-263

INDEX

profile, 90-91

in stability analyses, 95
Grouting:

cement based, 373—-375

chemical, 375-377

compaction, 455457

curtain, 372-373

jet, 377-379, 477
Grouted riprap, 301-302

Hazard mapping of landslide risk, 478—486
Height of slope measurement, 38—42
Highly sensitive silt and clay, 34-35
Hollow stem auger drilling, 47—48
Horizontal drains, 316327

Inclinometers:
casing backfill, 73-75
data plots, 77-81
errors, systematic, 78-81
grouted backfill, 73-75
inclined casings, 72, 548-555
in-place, 81-82, 508
reading, 75-77
sand backfill, 7475

Infinite slope analysis, 178—180

Jet grouting, 377-379, 477

Landslide:
definition, 4
depth, 181
hazard maps, 478—480
size classification, 4
terms, 4
type classification, 4—6
velocity, 165-169, 173-175
Liquefaction:
analysis, 251-254
cyclic shear test, 117-118
definition, 251
improvement verification, 454, 456, 463
test apparatus, 116118
Liners, slope, 369-372
Loess, 33—-34
Lowe and Karafiath strength envelope, 210212

Maintenance of landslides, 269-270

Maps, landslide hazard, 478-480

Marginal stabilization, 273-274, 514519
Masonry wall, 420

Maximum density of sand, 125-126
Mechanically-stabilized earth walls, 442—453
Micropiles, 435-441
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Microtunnels, 354—355
Minimum density of sand, 125
Minimum intergranular density, 125
Mohr diagram, 115-116
Monitoring of survey hubs, 45, 489-495, 516-518, 520-522,
541-544
Movement of ground during earthquakes, 255258, 495,
517-518
Nails, soil, 425—435, 507-509
Neutral line concept, 218-219
Non-circular stability analyses, 197-198
Normally consolidated clay:
definition, 154
shear strength, 154
stability, 157, 162-163
Null indicator, triaxial tests, 103

Observation of landslides, 226-228, 270-271
ODEX drilling, 49-50
Original Profile analysis, 223-226, 410—411
Osterberg piston sampler, 63
Overburden drilling, 46-50
Overconsolidated clay:
definition, 154
selection of design shear strength parameters, 164—165
shear movements, 165—169
shear strength, 154-162
stability, 163-165
Overwater drilling, 4546

Pajari measurements, 325-326
Partly consolidated soils, stability of, 199-203, 529-540
Partly submerged slopes, stability of, 198—199
Passive earth pressure, 139-140, 177
Penetrometers:
cone, 59
pocket, 118-119
Permeability:
vs. cohesive index, 153
field measurement, 96-99, 565
packer tests, 98—99
Photographing a landslide, 42—43
Piezometers:
fully grouted installation, 88
Halcrow buckets, 85
pneumatic type, 87
response time, 85
sensor position, 83
standpipe type, 84—85
vibrating wire type, 86—87, 508
Piles:
resistance to sliding, 206207
shear, 413418, 467474
Pitcher sampler, 63—64
Plane strain tests, 113—115, 128131, 138
Plasticity tests, 143—144

Plastic liners, 369-372

Pore pressure parameters A and B, 102
Power auger drilling, 48

Prefabricated vertical drains, 360—-362, 505
Preliminary site investigation, 37—43
Principle of effective stress, 101
Progressive failure, 164

Pseudo-static stability analysis, 254—255

Quick-clay, 34-35

Rapid drawdown analysis, 207214
Regrading slopes, 276-278, 524526
Reinforced soil slopes, 453
Relative cost of construction chart, 268
Relative density:
gravel, 57-59
sand, 50-57, 124-127
Relative dry density, 124
Reliability analysis (Taylor Series method), 228-231
Relief wells:
inclined, 352-353
vertical, 350-352
Remedial costs, comparative, 268
Remolded shear strength of clay, 158
Residual shear strength of clay:
measurement, 110-113, 159-162, 557-558
velocity, effect of, 257-260
weathering, effect of, 556-562
Residual strength of sand during earthquake, 253-254
Retaining walls:
backfill, 389
bin, 422-423
concrete cantilever, 420—421
concrete crib, 421-422
concrete/masonry gravity, 420
earth pressures, 385-390
element, 395—403
gabion, 423
mechanically-stabilized earth, 442 - 453
micropile, 435—441
shear pile, 413—418, 507-513, 548-555
slurry trench, 418—420
soil nail, 425-435
soldier pile, 403413
Reverse filters, 298—-300
Reverse (antithetic) scarp, 181, 526
Riprap:
construction, 300-301, 496500, 541-547
design against stream erosion, 247-249
design against wave erosion, 237—247
grouted, 301-302
Ring shear test:
apparatus, 111-112
residual strength measurement, 112—-113
Rockfall Hazard Rating System, 479-485, 568-571



R ockfill:
characteristics, 142, 263
construction, 265
properties, 142, 264
Rock slopes, 33, 568-571
Rotary drilling, 46—47
Rubblized slip surface, 476477

Sample disturbance, 60
Sampling equipment, 62—65
Sand fill, 293-294
Sand stability, 141-142
Secondary cracks and scarps in landslides, 181-182
Selective stabilization, 271-273, 548—555, 556—562
Sensitivity of clay, 34—-35
Seismic refraction surveys, 66—67
Shaft/drainage array, 356—358
Shapes of landslides, 172—-173
Shear box test:
apparatus, 109-110
residual strength measurement, 110-111
Shear key, 288-292, 556562
Shear piles, isolated, 467—474
Shear pile wall, 413—418, 507-513, 548-555
Shear zone, discrete, 23, 173, 473474
Shell and auger drilling, 48
Shotcrete, 304—306
Sinkhole repair, 299-300
Site reconnaissance, 37
Slope liners, 369—372
Slope measurements, 38—42
Slope regrading, 276278
Slurry trench construction:
cutoff, 363-369
wall, 418—420
Soil mixing, deep, 379-384, 464—466, 476—477
Soil nail wall, 425—435, 510
Soldier pile wall, 403—413
Spencer’s method, 196-197
Stability analysis:
artesian conditions, 203—206
Bishop’s method, 193-197
charts, 218
circular arc, 193-196, 541-547
double wedge, 180-193, 514-519, 520-528
infinite slope, 178—180
non-circular, 197-198
pseudo-static, 254255
Spencer’s method, 196-197
three-dimensional, 214, 524
triple wedge, 186—193
unsaturated soils, 215218
vertical face, 175-176
Standard Penetration Test (SPT), 50-59
Stone columns (vibro-replacement), 461-463, 474—475
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Strain effect on granular strength, 130-131

Subbottom profiling, 67

Subgrade preparation, 292-293

Submarine flow slides, 16—20, 529—540

Surface water control, 358-359

Surveys, ground, 43—45, 489-495, 516-518, 520-522,
541-544

Temporary site dewatering, 262-263, 315-316, 347-350,
505-506,
Temporary excavations, 142, 162-163, 175-176, 265-267
Tension crack, 176
Test pits, exploratory, 65—66
Three-dimensional stability analyses, 214, 524
Tiebacks, 388—393, 548—-555
Topography, 43—44
Total stress analysis, 172, 529-540
Trees, effect on stability, 308
Trench drains, 327-340, 477, 563-567
Trench safety, 65, 566—567
Trenchfill revetment, 314
Triaxial tests:
apparatus, 102-104
consolidation phase, 106—107
permeability test, 107
presaturation phase, 105-106
shear phase, 108—109
types of shear tests, 104105
Triple wedge analysis:
method, 186—190
remediation analyses, 190-193
Tunnels:
drainage, 354356, 489495
micro, 354-355

Undisturbed (relatively) sampling, 60—65

Undrained strength of clays in triaxial tests, 109,
156-159

Undrained strength of sands in triaxial tests, 135-138

Unloading treatment, 276—278, 520528

Unsaturated soils, stability, 215218

Vane testing:

Bjerrum correction, 69

field, 68—69

laboratory, 119-120

torvane, 119
Velocity of landslides:

accelerating, 165-167

constant, 167—168

decelerating, 168—169

effect on back analysis, 173-175

effect on factor of safety calculations, 527-528
Verification tests, ground treatment, 454, 456, 457, 463
Vertical cut stability, 175-176
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Vertical drains:
gravity, 353-354
prefabricated, 360-362
Vibro-compaction, 458—461
Vibro-replacement (stone columns), 461-463, 474—475

Walls, see Retaining Walls
Weathering, 11

Wellpoints, 345-349
Wells:
deep, 342-345
ejector, 349-350
inclined relief, 352-353
relief, 350-352
Wick drains, 360-362
Wireline drilling, 49





