Index

A
AASHTO soii classification system, 37, 39~40, 41, 46
ABAQUS, &
Acceleration, 470
Acid sulphate soils, 1
Active state, lateral carth pressures, 225, 231, 232, 233-
235, see also Lateral earth pressures
Activity, 37
Adhesion, carth retaining structures, 381, see alse Earth
retaining struchires
Adhesive resistance, 239
Aeochan soil, 2
A, 11,12
mass of, 11
stresses and, 67
norma, 572
Air content, 55, 62
Airflow, 6
ATR/W, 6
Allowable bearing capacity, 292, 305, 307, 326
Allowable pressures, 317, 318
Allavial soil, 2
Alaminum, 32, 33
American Association of State Highway Transporiation
Officigls (AASHTO) soil classification system, 37,
3G-40, 41, 46
American Scciety of Civil Engineers, 5
Amplitude, 459, 461, 463, 482, 483, 285
decrease in, 455
fow strain, 463
maxtmn, 460
Amplitude of vibration, 466, 467, 468, 469, 470, 471
at resorance, 460
Anchored sheet piles, 385, 395-399
Angle of internal friction, 187
Angle of shearing resistance, 187
Angular deflection et resonance
Angular distortion, 290, 291

Angular-grained soil, shear modukbus for, 463, 464
Angular grains, 31

Angular resonant frequency, 462

Anisoiropic sofls, flow net in, 85-85
Anisotropy, 203

Applied normal stress, 323

Applled pressure, settlement in footings and, 310
Archimedes principle, 13

Artificial slopes, 421

AS, see Australian Standards

Atomic force microscope, 33

Atomic structure of clay minerals, 32, 33
At-rest state, 223, 226-230, 271, 273, 275
Attapulgite, 33

Atterberg, A, 34

A[Eerberg Hmits, 34-37, 38, 39, 41, 44, 256, 277
Auger drilling, 254

Australian Standards (AS), 27

Averzge degree of consolidation, 156

Average hydraniic pradient, 75

Average vertical strain, 141

Axdsymmetric loading, 313, 315

B
Backdills
compaction and, 49, se¢ alse Compaction
inclined granniar, 233-236
shear failure, 181
Backhoe, 49, 252
Backpressure, 194, 195, 196, 197, 205, 208, 210, 216
Base circlus, 425, 426
Base failure, 425
Basernents, 299
lateral earth pressures, 230, see alse Lateral earth
pressures
Ratter pile, 341, 342
Bearing capacity 2
aliowable, see Allowable bearing capacity

487



488 Geoftechnical Engineering

equation, 291
shallow foundations, 290, 251301, 305, 324, 325
326, 332-334
Meyerhof’s equation, 295-299, 324
presummptive, 292293
Terzaghi’s equation, 294-293, 296, 324
water table effects, 301
Bearing capacily equation, 291
Bearing pressures
deep foundations, see Deep foundations
carth retaining structures, 379, 382384, see also
Earth retaining structures
presumptive, see Presumplive bearing pressures
shallow foundations, 292-293, see alse Shallow
foundattons
Bedrock, 252, 437
Belted pier, 341, 342
Bending moment
carth retaining structures, 387, 388
shallow foundations, 307
Bentonite, 242, 379
Bernoutlis equation, 73, 75.-76

Bishey's simplified method of slices, 434435, 437441,

443
Block sample, 256
Blow count, 259-262, 263, 267, 268, 261, 276, 281, 282,
283, 310-312
Boddy Dam, US., 86
Bored piles, 343, 344, 345, 356
Borehiole diameter cotrection, 261
Botehole shear test, 273, 274, 280
Boreholes, 251252, 253, see also Site investigation
depth of, 234
sampling, 256
soil testing, 3,5
spacing of, 254
Bore log, 276, 278, 279
Barrow area, 17
Borrow pit. 19, 20
Bottorn heave o soft clays, 402-403
Boulders, classification of, 27
Boundary conditions, 6
Boussinesq equation, 116-117, 118, 123, 124, 133
Braced excavations, 3, 390-403
lateral earth pressures, 230, see ziso Lateral earth
pressures
Breadth
decp foundations, 341, see also Deep foundations

shailow foundations, 289, 290, 298, 31}, 325, see also

Shallow foundations

British Standards (BS}, 27, 37

Brittle solid state, 34, 33

Brucite, 32

Buildings, compaction and, 49, see also Compactien

Buik density, 13, 16, 50

Butk unit weight, 13, 19

Burland and Burbidge method for predicting settlement
of a shaliow foundation in grenular soil, 315-317,
318

C

Canadign Foundation Engineering Manuel, 6, 267
Cantilever retaining walls, 377, 379
horizontal koading, 235, 226
Cantilever sheet piles, 385-395
in cohesive soils, 393-395
in pranular sofls, 386-393
harizental joading, 225, 226

Capillary effects, 68-69, 70

Capiilary pressures, 69

Capillary rise, 69

Caplilary zone, 69

Casagrande, Arthur, 34, 37

Casagrandce’s log time method, 156, [57-158, 159,

161-164

Casagrande’s percussion cup method, 35, 36

Casagrande’s PI-LL chart, 38, 43

Casagrande’s procedure to determine preconsobidation

pressure, 148, 148

Cast-in-place piers, 341, 343

Cementation, 40

Chlorite, 33

Circular footings, 294, 297

Circular frequency of vibration, 458

Circular load, flexible, stress increase beneath the center

of, 125--128, see aiso Newmark's chart

Clayey soils, 37, 38, see also Clays
compaction, 55

Clays
atomic structure, 32, 33
classification of, 27, 37, 38, 39, 40, 41
based on unconfined compressive strength, 199, 210
compaction, 55, see also Compaction
comparison with nondays, 40-41
consolidation, 139, see also Consolidation
effective stresses, 69



lateral earth pressures, 327-230

mineralogy, 31-33, 34, 45

permezbility, 71

shallow foundetions, 291, 292, 295, 299, 300, 365,
321, 323, see also Shallow foundations

elastic moduli for, 321

shear modulus for, 464463

shear strength, 201, 203, 204

site investigation, 258, 261, 262, 264, 265, 266, 267,

268, 269270, 280, see also soft, bottom heave in,

402-403
slope stability, 423427, see afso Slope stability
in trial pat, 3
triaxial tests, 194
vibration of foundations and, 484
void ratie, 12
water content, 12
Coarse-grained soils
AASHTO classificaton, 39-40
capillary rise and, 69
compaction, 57
grain shape, 31, 40
grain size distribution, 28-38, 37, 40, 41
permeshility, 77, 78, 79, 93
relative density;, 30, 31
UISCS classification, 37-39
visual identification, 40
Cobbles, classification of, 27
Coefficient of consolidagion, 153, 161-104
faboratory determination of, 156159
Coeffictent of curvature, 29, 30, 42
Coefficient of earth pressure at rest, 226
Coeffictent of permesbility, 77
Coefficient of subgrade reaction, 307
Coefficient of uniformity, 29, 30, 42
Coefficient of volume compressibility, 141~142, 149,
171172
Cofferdams, 85
Cohesion, 187, 214, 214
bearing capacity and, 294
dirsct shear test, 201
slope stability and, 427-431
earth retaining structures, 381, sec also Earth
retaining stractures
triaxial tests, 194, 193, 196
Cohesive resistance, 239
Cohesive soils, 32
bearing capacity, 293
cantilever sheet piles in, 393-385

Inclex 489

earth retaining structures, 381, see also Earth
retaining structures
settlement in, 319324
shear strength, 200
site investigation, 256, 262, 264, 280
stope stability, 431
standard penetration test in, 262
Colluvial soil, 2
Colurnn load
deep foundations, 341, 347, see alse Deep
foundations
shallow foundations, 306-309, see also Shallow
foundations
Combined footings, 289
Compacted clay, triaxial tests, 194
Compaction, 3, 19, 40, 49-63
fiekd tests, 55138
laboratory tests, 52--5%, 277
relative, see Relative compaction
shallow foundations and, 292, see also Shallow
foundations
variables in, 53052
Compacton ptles, 342
Compuactive effort, 50-53, 55, 57
Compensated foundation, 299
Compasite piles, 344, 345
Compound faiture, 423

Compressibility, coefficien! of volume, i41-142, 171-172

Compression
bearing capacity and, 297
earth retaining structures, 382, 383
secondary, 159-164, 169, 321, 324
Compression index, 143, F44, 165-166, 169-170, 171-
172,330
Compression settlement, 321, 324
Compression test, undrained, 198200, 219
Compressive strength, 181, 198, 199, 210, 283
Compressive stresses, 181, 203
Cornputetion of final seitlerzent, 150~153
consolidation test, 143-150
Concentric line load, 301303
Concrete, 257
earth retaining structures, 377, 379, 385
footings, 295
shear strengsh, 181, see also Shear srrength
undt weight, 325
Concrete piles, 341, 343, 344, 345
Cone pepetration test, 3, 257, 259, 260, 262, 263-249,
280,283, 310
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Cone resistance, 263, 264, 265, 267, 268

Confining pressure, 190, 193, 194, 195, 198, 218,221,
A2z

pore water pressure increase and, 203

Consoftdated drained traxial test, 194, 197, 21:-212,
217, 218, 277, 397

Consolidated undrained triasial test, 194, 195, 208, 209,
210-211, 212, 237218, 219, 220, 221, 277, 297

Censolidation pressure, 211

Consobidation settiemnent, 321, 323, 332

Consolidation tests, 143-130, 172~ 175, 256, 278, see also

specific tests
Consolidation, 139-180, 208
defined, 139
fundamenials, 139-149
kaboratory tests, 277
one-dimensional, 140--142, 228
review exercises, 175-179
secondary compression, 159-164
setement, 321, 323, 332
shallow foundations, 323
site investigation, 268
time rate of, 153-159
triaxial tests, 193260
worked examples, 165-175
Constant force cxcitation, 466
vibration of forndations and
rocking, 469-471, 472
sliding, 477
torsional, 478, 479
vertical, 465-463
Constant head
iaboratory tests, 277
permeability test, 77, 78, 93
Constitutive model, 6
Constrained modulus, 149, 273
Contact pressure, 302304, 305, 306-307¢, 326
Containment wall, 3
Contaminant transport, 6
Continuous media, 115
Continuum, 115
Coulornbs earth pressure theory, 230, 237239, 377
Core box, 252
Creep, 159, 310, 320, 324
Crensotes, 343
Crib walls, 377, 378
Critical damping coefficient, 456
Critzcal hydraulic gradient, 82, 83
Critically damped system, 455, 457, 458

Critical stip circle, 425--427, 428429

Critical void ratio, 203

CTRAN/W, &

Current void ratio, 30

Curvilinear squaves, 84, 83

Cyclic Joading, vibration of foundations and, sce
Vibrations of foundations

D

Damped nateral circolar frequency, 436
Damyped natural frequency of vibration, 456, 457, 458,
483
Dramnped resonant fregquency, 463
Prarmping, 432
defined, 455
steady-state forced vibration with, 458463
viscous, free vibration with, 455453
Damping coefficient, 482
Darmping ratho, 436, 457, 459, 462, 466, 467, 470, 471,
478, 482, 483
Dams, 3
failures due to piping, 85, 86
seepage beneath, 73, 74, 32, 85, 101-103
Danish pile driving formulz, 355
Darcy, Henry, V76
Darcy’s kaw, 76-77, 78, 98, 100, 153
Dashpot coefficient, vibration of foundations and, 456,
458, 463, 4606, 470, 476, 478, 483
Dashpot, 482
free wibration with viscous damging, 455-457
steady-state forced vibration with damping, 458
Deadman anchor, 398-392
Decp foundations, 289, 290, 341-376
applications of, 341, 342
breadth to depth ratio, 34]
defined, 341
load carrying capacity of a pile, static analysis,
347-354
pile driving formulae, 354355
plle group, 361364
pile instatlation, 345- 346
pile load test, 355-357
pile materials, 342--345
review exercises, 373375
setllemment of & pile, 342345
types of, 341
worked examples, 365-372
Deformations, 6
Degree of censolidation, 156



Degree of mechanical distarbance, 256
Degree of saturation, 12-13, 14, 15, 20, 54, 203, 204
Dense sands, 201, 203
Depse soil, 30, 33
Drensity, 13, 14, 15, 22, 58
laboratory tests, 277
vibrations of fonndations and, 466
Density index, 30
Depth, shallow foundations, 289, 290, see also Shailow
foundations
footings, 296-297, 300, 310
iateral earth pressures and. see Lateral earth pressures
Dresk study, 251
Treviator stress, 193, 194, 195, 202, 243, 210, 211, 213,
216, 218, 219, 220, 221
Diaphragm walls, 377, 378, 379
Diesel hammer, 345, 346
Ditferential settlement, 290
Dilatancy, 40
Dilation, 247
Bilatometer, 226
Dilatometer test, 271-273
Direct shear test, 200-202, 277
Discharge velocity, 76
Dispersed fabrics, 33, 34, 202
Displacement, §, 7, 459
damping and, 456, 457
Displacement pile, 345
Distortion settlement, 321
Dearble-acting hammer, 345
Daubly drained clay, 155, 156, 162
DPownward flow, 81, 82
Drainage, 140,
consolidation and, 153
earth retaining structures and, 379, see alse Earth
retaining structures
triaxial tests, 193-200
Drazinage path, maximum length of, 155
Drained ivading, 191-193, 194, 200, 203, 214
Dredge, 18
Drilied piers, 341
Drrilled shafts, 341
Drill hole, 3
Diviiling, 251, 253254, 255
Drifling flaid, 254
Drillrig, 3,5
Drill rod length correction, 261
Driving moment, 382
Drop hammer, 343, 344 345, 346

inclex 49%

Bry density, 13, 14, 16, 45
compaction and, 49-52, 35, 57, 58, 60-61
Dry granular soil, slope stability, 431
Dsy rnass, 16
Dry of optimum, 51, 35, 58
Dry soils, 11
siresses within, 66, 67
Dry strength, 40
Dry unit weight, 13, 14, 21
Dumip truck, 49
Dulch cone penetration test, 263
Dynamic loading, 6

E

Earth, crust of, 32
Farthmoving machinery, 49
Farthqualkes, 421
Farth retaining structures, 377-420, see also specific
{ypes
anchored sheet piles, 305-399
braced excavations, 399-403
cantilever sheet piles, 385~395
in cohesive soils, 393-395
in granular soils, 386- 393
retaining walls, design of, 379-385
review exercises, 415-420
types of, 377.37%
worked exarmples, 404-415
Farthworks, laboratory tests, 277
Eecentrically loaded footings, pressure distributions
beneath, 301--304
Eecentricity, 382, 383
Eccentric line load, 361-303
Eccentric loading, 298-299, 326
Effective friction angle, 211212, 218, 218, 273
lateral eartl pressures, 227, 228
standard penetration fest, 261, 265, 281283
Effective grain size, permeability and, 77
Effecrive stress
lateral earth pressures, 226, see also Lateral earth
pressures
location of the water table and, 257
petimeability and, 82
principle, 65-72
seepage end, 85, see also Seepage
shatlow foundations, 301, 323, 324
shear strength and, 181, 214, 218, 223, sce also Shear

strength
slope stability and, 427429-431, 432434
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standard penclration test, 259
stress paths, 208
triaxial tests, 194
Effective stress friction angle, 454
Bfective vertical stress, 83, 94
consolidation and, 139, 140, sce also Consolidation
flow and, 81, 82
Elastic half space, 116, 117, 124, 311
Elasticicy, theory of, 321
Elastic medium, vibratior of foundations and, 433, see
Vibrations of foundations
Elastic moduli for clays, 321
Elastic parfectly plastic diagram, 115
Llastic settlement, 320
Elevation head, 73, 75, 76, 84, 93
Embankmems, 6.7, 17
compaction and, 49, see alse Compaction
seftlement, 139
shear failure, 181, 182, see also Shear strength
slope stability, 421, 422, sce also Slope stability
vane shear test, 270
vertical stresses beneath, see Vertical siresses,
beneath leaded areas
End-bearing piles, 341, 342, 343
End-product specification, 5%
Engineering geology, 1
Engineering News Record pile driving formula, 354
Environmental geomecl'lanics, 1
Lquation of motion, 454, 456, 458, 461, 475
Equipatential line, 83, 34, 85, 86, 90, 91, 93, 99-100
Equivalent permeabilities for one-dimensional fow,
87- 88, 8¢
Erosian, 379, 421
Excavations
braced, see Braced excavations
earth retaining structures, 377, 386-390, see also
Earth retaining structures
horizenal earth pressures, 225, 226, see also Lateral
earth pressures
slope stability, 421, 422, see also Slope stability
vane shoar test, 270
Excavatar, 49
Excess pore waler pressure, 154, 155, 156, 159
Expansive clays, 33

F
Fabrics, 13, 34
tatlure
Mohr-Coulomb criterion. 186-187

retaintng walls, 379, see also Farth retaining
siruciures
shallow foundations, 291-292, sce also Shallow
foundations
shear, see Shear strength
slope, see also Slope stability
stress relationships at, 205-206
Failure circles, 122, 423
Eailure envelupe, 186, 187, 185. 190, 193, 196, 205, 118,
227,231
direet shear test, 201
Maohr circles and, 190-191, 192
principal stresses af [ailure, 205-206
stress paths, 208
Failure load, shallow foundations, 291, 292, see also
Shallow foundations
Failure plane, 188, 189
slope stability, 429 431
Failure surtace, shallow foundations, 291, 292, 291, see
also Shallow foundations
Fall cone method, 353, 36
Faliiny brad
laboratory tests, 277
permeabilily Lest, 77, 78-80, 93
Fellenjus method of slices, 433434, 433- 440
Fiber reinforced polymers, 345
Field compaction, 55-58
Field density, laboratary tests, 277
Field tests, 3, 251, see also Lo situ tests; specific tests
consolidation, 147-150
permeability, 77- 81
Fadl, 2, 19,20
Filters, design of. 86-87
Final consolidation settlement
computation of, 150-353, 166-169, 172175
time rate of, 153-15%
Fine-grained soils, 27, 30, 32-34
AASHTO classification, 39 -40
Alterberg bunits, 34-37, 38,49, 41
clay mineralogy, 32-33, 34
grain size distribution, 28, 41
permeability, 77, 78, 79, 93
USCS classification, 37 -39
visual identification, 40
Fines content, 38-39, 40, 41, 43, 44, 268
Finite difference analysis, 6, 307
Finite clement analysis, 6, 7, 91, 307
FLAC, 6
Flexible circular load. stress increase beneath the center
of, 125 126, see also Newmark’s chart



Flexible footing, 301

Flexible method of ratt foundation design, 307--309

Flexible square footings, 124, 125

Flexible uniform load, pressure isobars under, 124, 125

Floating loundation, 299
Flocculuted fabrics, 33, 202
Flomw
horizontal, see Horizonl flow
stresses insoifls due to, 80-81
vertigal, see Vertical flow
Flow channel, 83
Flow line, 82 83
Elow net, 83, 84, 85
in anisolropic s0ils, 8386
construction, 85
drawing using SEEP/T, 89,92, 101-103
Flow rate, 78, 79, 80, 82, B4, sev also Secpage
computation using SEEF/W, 89, 61, 62
Fly ash, 13, 21, 22
Footing breadth, 310
Footing depth, 310
Footing shape, 310
Fantings. 3, see also specific types
bearing capavcity, 295-301
deep foldations, see Deep foundations
design criteria, 292
catth retaining structures, 382, see also Barth
relaining structures

eccentrically loaded, pressure distributions beneath,

J01- 304

shallow teundations, see alse Shallow foundations

settlement, 290, 310-319
Forced wibration, 182
Foundation engineering,
Foundations, 3

classes of, 289

deep, see Deep foundations
definecl, 289

settlement, 139, 262

shallow, sec Shallow toundations
site investigation, 275

vane shear test, 270

verrical stresses beneath, see Vertical stresses,

beneath loaded areas
vibration aof, 453. 485, see also Vibrations of
foundations
Fractional resistance, 75
Franki pile, 341, 345
Free damped vibration, 482
Free earth support method, 396-393

Index 493

Free undamped vibration, 482
Free vibration of i spring-mass system, 454 455
Free vibrativn with viscous damping, 455 458
Frequency, 482
Frequency of vibration, 455456, 483
Friction, 157, 210
bearing capacity and, 294, 295, see also Bearing
capacity
slope stabihity and, 427-431
Friction angle, 187 £90, 204, 205, 214, 217, 219, 120,
281, see also specific topics
bearing capacity and, 294, 297, 298, 324
direct shear test, 201
earth retaiming structures, 387, 387, see also Earth
refaining struciures
effective, see Effective friction angle
for granular soils, 201, 202
shallow toundations, 301
shear strength and, 211-2132, 218
sope stability and, 427-431, 432
standard penetration test, 262, 263
stress paths and, 208
triaxial tests, 194, 195, 196
vibration of toundations and, 483, 484
Friction piles, 341, 342, 343
Friction ratin, 264, 265, 280

G
Gabion wall, 3, 4
Gap-graded sonls, 30, 43
General shear failure, 291, 292, 294
Geoengineering, 1, 8
Geoenvironmental engineering, 1
Geofabrics, 86
Geomaterials, 1
Geomechanics, L, 8
Geophone, 268-269
Geophysical surveys, 251
GEO-SLOVE lnternational, 6, 89, 129, 436
GeoStwdio 2007, 6, 49, 129, 436, 443
Geosvnthetics, 3
Geotechnival engineering, defined, !
Gibbaite, 32
Ciacial soil, 2
Grain shape, 27, 31
rrain size
capillary rise and, 69
classitication of soils, see Soil classification
Grain size distribution, 27, 28-30, 37, 40, 11-43, 44
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design of filters and, 47, 100, 101
aboratory tests, 277
Srain size distribution curve, 28, 29, 43, 45, 100-10%
Srantdar backfills, inclined, 235-236
Sranular filters, design of, 8687, 100-101
Sranular soils, see also specific Lopics
bearing capacity, 293
cantilever sheet piles in, 386-393
classification of, 263
cohesion, 210
compression, 160
earth retaining structures and, sce Earth retaining
stroctures
friction angle, 201, 202
piping in, 85, 86
shallow foundations, 290, 291, 324, see also Shallow
foundaticns
settlement in, 310-319
shear strength, 200
site investigation, 254256, 261, 263, 264
slope stability, 431, 432
strength, 187
upward flow, 82
Gravelly sand, 70
Gravels
classification of, 27, 37, 38, 39. 41
earth retaining struciures and, 377, 379, see also
Earth relaining struclures
friction angle, 202
grain size distribution, 30
permesbility, 71, 73
site investigation, 254, 259, 268
Gravity retaining walls, 377-379, 380
Gross pressures, 269
Gross uliimale bearing capacity, 299-301
Ground improvement, 3
Ground subsidence, 421
Ground water contamination, 1
Group index, 38

H

Halloysite, 33

Hammer efficiency, 260-262, 251-282

Handy, Richard, 273

Hazardous waste disposal, 1

Heterogeneous soils. hydraulic gradient and, 75
High-risc building, 290

Highways, 379

Homogeneous soils

hydraulic gradtent and, 75, 76
lateral earth pressures and, see Lateral earth pressures
permeability, 87
slope stability, 422, see also Slope stability
Homongeneaus undrained slopes, stability of, 423425
Hooke's law, 6
Horizontal effective stress, 225, 226
Horizontal flow, 87, 88
Horizontal loading, 225, see also Lateral earth pressures
Horizontal normal stress, 65
Horizontal permeability, 83
Horizontal pressure, 275
Horizontal stresses, 225-250, 271, 272
at-rest state, 226-230
Coulomb’s earth pressure theory, 237, 239
earth retaining structures, see Barth refaining
structures
Rankines earth pressure theory, 230-237
active state, 231, 232
applications, 225, 226
effects of uniform surcharge, 236--237
inclined granular backfills, 235-236
lateral pressure distributions, 233-235
passive state, 231-233, 234
review exercises, 246-250
worked examples, 240-214
H-piles, 341, 345
Hydraulic conductivity, 73, 77, 78, see also Permeabilily
Hydraulic gradient, 75, 76, 78, 80, 81, 82, 88
average, 75
seepage and, 85, sec also Seepage
Hydrometer analysis, 28, 30, 279

l
Igneous rocks, 1, 2
Ilite, 32, 33, 43
Immediake setifement, 320, 321-1323, 330--331
Intpact rolier, 53, 56
[ situ tests, 3, 251, 257, 259276, 280, see also Fictd
tests; specific tests
borehaole shear test, 273, 274
cone penctration test, 259, 263269
dilatometler test, 271-273
geanular soils, 254-256
K, stepped-blade test, 273, 275
plate load test, 275-276
pressuremeter test, 270-271
standard penetration test, 259-263
vane shear test, 269-270



Inclination, 382, 383

Inclination of footing, 296, 297, 299, 300

Inclined granular backfills, 235-236

Jndex properties, 256, 276, see also specific properties
Indian Standards (18), 37

Inertia ratio, 471

Infinite slopes, 429-432

Initial setflement, 321

Intergranular stress, 65

Internal friction, angle of, 187

18, see Indian Standards

[sobars, pressure, under flexibie uniform loads, 124, 125
[solated footings, 304-305

lsotropic loading, 202, 203, 219

Itaipu Dam, Brazil, 3, 4

J

Janbu method of slices, 437441
Jetties, 341

Jetting, 345

K

Key, 384-335

K, stare, 225-228

K, stepped-blade test, 226, 273, 275
Kaolinite, 37, 33, 45

Kentledge, 276, 356

Kern, 302, 303

Kneading, 55

L

Laboratory tests
campaction, 52-55
consolidation, 143
granular soils, 256
permeability, 77-81
sile investigation, 251, 276, 277, 280
Lacusirine soil, 2
Laminar {low, 77, 79
Landfills, 1, 49
Landslides, 421
Laplace’s equation, 83
Laser siving, 28
Lateral earth pressurcs, 225-250
at-rest statg, 226- 230
Coulomb’s earth pressure theery, 237, 239
carth retaining structures, see Earth retaining
struchures
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Rankine's earth pressure theary, 230-237
aclive state, 231, 232
applications, 225, 226
effects of uniform surcharge, 236-237
inclined granular backfills, 235-236
leteral pressure distributions, 233-235
passive state, 231-233, 234
review exercises, 246-250
worked examples, 240-246
Lateral pressure
cantilever sheet piles, 386- 395
earth retaining structures, 389, see alse Earth
retaining structures
Lateral pressure distribution, 228
carth retaining structures, 386 -387, see also Farth
retaining slructures
Lava, 1
Lifts, 52
Limit equilibrium methods, 435, 443, see also Slope
stability
Linear elastic continpum, 115
Linear elastic diagram, 115, 116
Linear shrinkage, 35, 36, 277
Line loads, stresses due to, 118
Line of optimum, 51
Liquefaction, 82
Liquidity index, 35
L‘rquid limil, 34, 35, 36, 37, 38, 49, 41, 43, 144
laboratory tests, 277
Liquid state, 34, 35
Load carrying capacily
deep foundations, 343, see also Deep foundations
of a pile, 341, 347-1353, see also Piles
equations for estimating, 3534-355
nepative skin friction, 353
altimate bearing capacity at the tip, 343, 350
ultimate shear resistance among the shaft, 345-353
shallow foundations, sce Shallow foundations
Loaded area, vertical stresses beneath, see Vertical
stresses, bencath loaded areas
Loading, 6
direct shear test, 200-202
drained and undrained, 191-193, 1584-.195, 208, 214
shear strenpth and, 187-190, see also Shear strength
Skempton’s pre pressure parameters, 203
stress paths and, 206- 209
triaxial tests, 193-200
Local shear failure, 291, 292, 284
Long-term loading, 193
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Lease sands, dizect shear fest, 201
Loose soil, 30, 33
Low strain amplitade, 463

M

Magrma, 1

Magneskum, 32, 33

ddarchetti, Silvano, 271

Marine clays, 12

Marine soil, 2

Masonry, 377

Mass, 11, 12, 13, 14, 15, £6, §7, 19, 20, 22. 58
vibrations of foundations and, 465, 466, 468, 469

Mass moment of inertia, 478, 85

Mass ratio, 468

Mass-spring system, 483

Mass-spring-dashpot system, 469-471, 475-478, 483

Mat foundations, 289, 304-302

Maximum amplitude, 460

Maximum dry density, 51, $2-53, 55, 57, 58, 62

Maximum void ratic, 30

Mechanical disturbance, 256

Mechanically stabilized earth wall, 378, 37¢

Mechanics, 1

Medium dense soil, 31

Mash, 6, 7

Mesh size, 91

Metamorphic rocks, 1, 2

Method of slices, 7, 432-435, 439-44), 443, 446447

Method of specification, 55

Meyerhof’s bearing capacity equation, 295-299, 324

Michigan Staie Highway Commission pile driving

formuda, 354

Micro piles, 341

Midpoint crcles, 425, 426, 444, 445

Minimum void ratio, 30

Medified Proctor compaction test, 52, 53, 61

Medulus of elasticity, 273

Modulus of subgrade reaction, 275, 307

Mohr ctacles, 181-186, 187, 205, 210, 211, 214, 21§, 217,
218, 223, 226, 227, 231, 232, 259, see also Shear

strength
at failure, 206

failuze envelopes in terms of stresses and, 190-191,

192, see also Fallure envelope
loading and, 187.-190
stress paths and, 206-209
triaxial tests, 195, 196107, 298
Mohr-Coulomb envelope, 273

Mohr-Coulomb failere criterion, 186187

Moist density, 13

Momemt of inertia, 388, 478, 485

Montmoridlonite, 32, 33, 45

Morgenstern-Price method of slices, 435, 439-441, 443,
446447

Muskeg, 160

N
Nakheel Tower, Blubai, 237
Natural frequency, 460
Natural slopes, 421
Nuval Facility Design Manual, 6
Navy-McKay pile driving formula, 354
Negative skin friction, 353
Net pressures, 299
Net ultimate bearing capacity, 299-301
Neutral stress, 65, 89
MNewmark's chart, 124-128, {33
Newlon's second law of molion, 454
Noncohesive sodls, 32
Nondisplacement pile, 345
Normaally consolidated clay, 330-332
cohesion, 210
compression, 160
conselidation, 144
final consolidation settlement, 150, 172-175
lateral earth pressures, 227-22§
shear strength, 201, 203, 204, 217, 219
time rate of consolidation, 155
triaxial tests, 194, 195, 199
Nudlear density meter, 57
Numencal modeling, 6-7
N-value, 259, 310

O
Octahedral sheer, 32, 33
Octahedrons, 32
Oedometer modulus, 149
Oedometer ring, 140
Oedometer test, 151, 160-161
One-dimensional consolidation, 140142, 226
One-dimmensional flow, equivalent permeabilities for,
B87-588, 89
Ogptimam water comeny, 51, 52, 57, 58, 59, 62
Ordinary method of slices, 433-434, 439-441, 443
QOzganic clays, compression, 160
Crganic soils, 12, 37, 38, 39
specific gravity, 13



void ratio, 12
Oriented fabrics, 33
Oscillation, frequency of, 455
Ouches Breche Dam, France, 86
QOverburden, vertical normal stresses due to, 66~67
Overburden pressure, 66, 265, 299, 313
Overburden pressure correction, 260-262
Overconsolidated clays, 144, 149, 330-332
compression, 160
final consclidation settleoment, 150-151, 172-175
shear strength, 199, 201, 203
time rate of consalidation, 155
Overconsolidated soils, lateral carth pressures, 228
Overconsohdation ratio, 144, 145, 184, 174, 203, 228,
273, 322, 330, 464, 484
triaxial tests, 199
Overdamped system, 456, 457, 458
Overturning, 379, 381 382 383-384
Oxides, 32, 33
Oxygen, 32

P
Packing density, 27, see also Relative density
Pad footings, 289, 290, 291, 327, 341
Palace of Fine arts, Mexico Clty, 290
Parent rock, soil formation and, 2
Partially saturated soil, stresses within, 67
Particulate media, 65
Passive state, lateral earth pressures, 225, 231-233,
234235
Pavernent, 275
Peak shear strength, 201
Peat, 37, 39, 160
Penetration number, 259
Penetration resistance, 3
Penetrometer, 198, 252, 265
Percussion cup method, 35, 36
Percussion driliing, 254
Permeabitity
Rernoullis equatton, 73, 75-76
compaction and, 49, 51, 52, 57, 82, see also
Compaction
consokidation test, 164
Darcv's law, 76-77, 78
defined, 73
equivalent for one-dimensional flow, 87-88, 8%
laboratory and field tests, 77-81
review exercises, 103-113
seepage and, s¢e Seepape

Index 497

sile investigation, 268
typical values of, 77
worked examples, 94- 183

Permeability criterion, 87, 101
Perspex cell, 193
Phase diagram, 11, 12, 13, 14, 15

compacted soil, 51- 52

Phase relalions, 11-27, 47-48, see alsc Air; Soil grains;

Waler
laboratory tests, 277

Piers, 341

Picrocones, 169, 263, 264, 265
Piexometric line, 437
Pile-driving analyzer, 356-357
Pile group, 341, 361-364

Pile hamumer, 343, 354

Pile load test, 355-357

Piles, 3, 341-376

applications of, 341, 342
breedth to depth ratio, 341
composite, 344, 345
cencrete, 342, 343, 344
defined, 341
instailation, 345-346
fcad carrying capacity, static analysis, 347-354
at the tip, 349, 350
negative skin friction, 353
vltimate shear resistance along the shaft, 349-353
load test, 355-357
pile driving formulae, 354-355
pile group, 361-364
review exercises, 373-375
settlement of, 357-341
steel, 342, 343
timber, 342-343, 344
types of, 341
worked examples, 365-372

PI-LL chart, 38, 43
Pipelines, 3, 225
Piping

in granular soils, 5, 86
safety factor, B3, 96, 97

Piston sampler, 256, 276

Pitching, 453

Plane-sirain compression test, 257
Plane-strain friction angle, 297

Plane-strain loading
shallow foundations, 297, 313, 315
slope stabiliry, 422, sec also Slope stability
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Plasters, 290
Plastic clays, 160
Plasticity, 35, 37, 38, 39
Plasticity index, 34, 35, 38, 39, 43, 194, 227, 228, 265-
266, 282, 322, 464, 455, 484
Plastic limit, 34, 33, 38, 41
laboratory tests, 277
Plastic solid state, 34, 35
Plate load test, 275275, 309, 310
PLAXIS, 6
Point loads, stresses duc to, 116-117
Poisson's ratio, 118, 150, 227, 228, 309, 166
shear modulus and, 463 -465
Poorly graded soil, 30, 37, 38
Pore air pressure, 67
Pore channels, 86-87
Pore pressure dissipation test, 268
Pore water, 33
total nermal stress and, 63, 67
Pore water pressure, 65--72, 93, 230
computation using SEER/W, 89, 91, 101-103
cone penetration test, 263-264
consolidation and, 139, 149, see also Consolidation
design of fillers and, 87
flow and, 81, 82
permeability and, 75, 76
retaining wall design, 379, see also Earth retaining
struclures
seepage and, 82, 84, 85
shallow foundations, 323
shear strength and, 190, 202-205, 210, 211, 212, 213,
222, see also Shear strength
Skempton's parameters, 202-205
slope stability and, 429-431, 432-434, 437
standard penetration test, 259
triaxial tests, 193-200, 206, 208
Porosity, 12, 14, 15
Porous medium, 73
Potassium, 32, 33
Poulas and David method for estimating settlement of a
pile, 358
Prandtl-Reissner plastic-limit equilibrium plane-strain
analysis
Precast piles, 343, 344
reconsolidation pressure, 143, 144- 146
Casagrandes procedure (o detesmine, 148, 149,
165166
reloading, 151
’ressure

earth retaining structures, see Earth retajning
structures
lateral earth, see Lateral earth pressures
shallow foundations, see Shailow foundations
Pressure distributions beneath eccentrically loaded
footings, 301--304
Pressure head, 73, 75, 76, 84, 93
Pressure isobars, 124, 126
Pregssurermcter, 257, 158
Pressuremeter test, 226, 270-271
Presumptive bearing pressures, 292-293
Principal planes, 183, 186, 188
Principal stress difference, 188
Principal stresses, 183, L84, 186, 188, 189, 202, 216, 221,
230
relationship at failure, 205-206
stress paths, 206-209
Probabilistic charts for sentlement prediction, 318-31%
Proctor, R.R., 52
Protective filters, 86
Pumping out test, 80, 81
Punchinyg shear failure, 291, 292
Pycnometers, 13

a

QUAKE/W, 6
Duick condition, 82
Quicksand, 82

R
Radius, 476
Raft footings, 326
Raft foundation, 2589, 290, 299
design, 304-309
flexible method, 307-309
rigid method, 305-307
Raker pile, 341, 345, 346
Rankines coefficient of passive earth pressure, 233
Rankine’s earth pressure theory, 230237
zctive state, 231, 232
carth retaining structures, 377, 379, 380, see also
Earth retaining struchures
effect of uniform surcharge, 236-237
inclined granular backhills, 235-23G
lateral pressure distributions, 233-235
Ppassive stale, 231-233, 234
Reactive clays, 33
Recompression index, 143, 144, 169170, 330
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Reconstituted sample, 256 rocking, 471-475
Rectangular footings, 298, 302-303, 310, 313, 315, 326 sliding, 477
Rectanguidar load, uniform, see Uniform rectangular load torsional, 478, 450
Reinforced earth, 3 vertical, 468-469
Reinforced earth walls, 377 Rotational failure, 422, 423
Reinfercement bar, 3 Round-grained soil, 31
Reinforcement cage, 379 shear modulus far, 463
Relative compaction, 55, 56, 57, 59-60, 63
Relative density; 3¢, 31, 187, 251 )
standard penetration test, 261, 262, 363, 281-283 Safely factor, 2
Remolded clay, 202, 155 deep foundations, 355, 355
Residual shear strength, 201 earth retaining structuras, 381, 382, 383384, 385,
Residual soils, 2 388
Resistance for piping, 85, 95, 96
adhesive, 239 shallaw foundations, 290, 292, 295, 302, 305, 324, 325
cohesive, 234 slope failure , 427423
earth retaining structures, 382, 383, see also Earth slope stability, 424, 427, 428, 432-435, 440 441,
retaining structures 443-445, 447, 449, 150, 451
Resisting moment, 382 Sampling. 251, 253, 254, 256-257, 258
Resonant frequency, 462, 463, 466, 467, 468, 470, 471, Sand cone test, 57
482, 485 Sand teplacemnent test, 57
Resonant frequency of vibration with damping, 460 Sands, 21, 22
Retaining walls, see alse Earth retaining structures classification of, 27, 37, 38, 349, 41
design of, 379-285 friction angle, 202
Jateral earth pressurcs, 255, see also Lateral earth grain size distributios, 30
pressures lateral carth pressures, 227-220

shear failure, 181

permeability, 71
Retention criterion, 85, 87, 101

shallow foundations, 292, 305, see also Shallow

Reynolds number, 77, 79 foundations
Rigid method of raft foundation design, 305-307, 308, shear moduius for, 463464
309 shear slrength, 201
Rigid perfectly piastic diagram, 135 site investigation, 259, 261, 262, 266, 273, 280
Roads, compaction and, 49, see also Compaction specific gravity, 13
Roadwork, 31, 39 stresses, 70
Rocking vibration of foundations, 453, 459-475, 484 in trial pit, 3
constant force excitation, 4693-471, 472 void ratie, 12
rotaling mass excitation, 471-475 Sandy gravel, 70
Rock mechanics, 1 Saturated elays
Rocks, 1 consolidation, 139, sec also Consalidation
bearing capacity, 293 shear strength, 203, 2146, 2i6, 217, 221
drilling, 254 Saturated density, 13, 14
earth retaining structures, 377 Saturated soil, 11
patent, see Parent rock lareral earth pressures, see Lateral earth pressures
soil formation and, 1-2 stresses within, 85-66, 67, 69
Rollers, 49, 55, 62 Saturated unit weight, 13, 14
Root piles, 341 Saturation, 203, 204
Rotary drilling, 254 degree of, see Degree of saturation
Rotating mass excitation, vibration of foundations and, triaxial tests, 194

461-463 Scanning electron microscope, 33
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Schmertmatn et al. method for predicting settlement of
a shallow foundation ini granular soils, 310
Schmertmann’s procedure to determine virgin
consolidation line, 148
Screw pile, 345
Secondary compression, 159164, 169, 321, 324
Section modulus, 388
Sedimantary deposits, 87
Sedimentary racks, 1-2
Seepage, 6, 32-86
analysis using SEFP/W, 89-93, 101-105
beneath a darn, 73, 74, 75, 32, 83, 101-103
beneath a sheer pile, 73, 74, 82, 5, 101-103
Bernoulll’s equation, 73, 75-76
Darey’s law, 76-77, 78
defined, 73
design of granular [ikters, 86-87
flow net construction, 85
flow net in anisotropic soils, 85-86
laboratory tests, 277
piping in granular sofs, 85, 86
review exercises, 103-113
slope stability and, 431
velocity, 75
worked examples, 94-103
SEER/W, 46, 43
seepage analysis using, 89-93, 101-105
Seismic cone, 269
Semi-sclid state, 34, 35
Sensitivity, 202
Seitlement, 139. 275
compaction and, 49, see also Compaction
computation of final consolidation, 150133, 166-
169, 172175 '
consolidation, 321, 323, 332, see also Consolidation
foundstions, 262
immediate, 320, 321-323, 330.-331
laboratory tests, 277
firmits, 290
of a pile, 357-361
probabilistic charts for predicting, 318319
shallow foundations, 290, 291, 299, 303, 324, see also
Shallow foundations
in cohestve soil, 319-324
n grapular soil, 310-319
worked examples, 325-334
Shallow foundations, 280339, 341
bearing capacity, 290, 291 -301
gross and net pressures, 299-301

Mevyerhofs equation, 295.-299
presumptive, 292-292
Terzaght’s equation, 294-2935, 296
water table effects, 301
desigi criteria, 290-291
pressure disiribuiton beneath eccentrically lnaded
footings, 301- 304
rafl foundation design, 304-30%
review exercises, 334-338
settiement in a cohesive soil, 315324
settlement in granular soil, 310-31%
types of, 289-250
worked examples, 325-334
Shape of tooting, 296, 288, 30G, 310
Shear box, 200, 207
Shear failure, 181, 186, see also Shear strength
shailow foundations, 290, 29]-292, see also Shallow
foundations
Shear forces
carth retaining strucrures, 387
shallow foundations, 307
stope stabifty and, 432-434
Shesring, 205
Shearing resistance, angle of, 187
Shear moedulus
of clay, 464485
of sand, 463 -464
vibration of foundations and, 466, 483, 484
Shear resistance, 294
deep foundations, 341, 349, 350
carth retaining structures, 351--384, see also Earth
relaining structures
shallow foundations, 291, see also Shallow
foundaticns
Shear strength, 181224, see also specific topics
of clavs, 264-265, 266, 269-270, 282-.283
common loading situation, 187-190 °
dilatemeter test, 273
dircet shear test, 200-202
drained and undramed loading, 191193, 194-195,
248
effects of stress relief on, 257, 258
in situ tests, 257, 258
Mohr ciccles, 181-186, 187, 210, 211, 214, 2186, 217,
218, 221
faflure envelopes in terms of stresses and, 190191,
192
Mchr-Coulomb failure criterion, 186--187
Skempton’s pore pressure parameters, 202-205, 208



slope stability and, 422, see also Slope stability
slope stability and, 422, 423424, 427428, 429-431,
444-445, see also Slope stability
stress relationships at failure, 205-206
triaxial tests, 193-200, 206, 208, 21(-217
vane shear test, 269-270
Shear stress, 181- 185, 188, see also Shear strength
direct shear test, 201
lateral carth pressures and, 230
shallow foundations, 258, 291, see also Shallow
foundations
slope stability and, 422, 423, 444, see also Slope
stability
Shear wave velocity, 269
Sheepsfoot roller, 55
Sheet piles, 3, 377, 378, 379
anchored, sec Anchored sheet piles
cantilever, see Cantilever sheet piles
lateral carth pressures, 230, see zlso Lateral earth
pressures
seepage beneath, 73, 74, 75, 82, 85, 101-103
Shelby tube™, 256, 257, 276
Short-term loading, 152
Short-term stress analysis, 427
Shrinkage, 35
Shrinkage [imit, 34, 35
Sieve, laboratory tests, 277
Sieve analysis, 28, 30, 39
Sieve number, 28, 45
Sieve shaker, 28
SIGMA/W, 6,7, 443
stress computations using, 129--132, 135-136
Silicen, 32, 33
Silts
classification of, 27, 37, 38, 39, 40, 41
friction angle, 202
permeability, 73
plasticity of, 34
Siltstones, 257
Silty clay, 71
Silty soils, 37, 38
Single-acting hammer, 345
Site characterization, 251
Site investigation, 251283, see also specific topics
boreholes and triad pits, 251-252
desk study, 251
drilling, 255-254, 255
in sitm tests, 257, 259--276, 280, see also specific tests
borehole shear test, 273, 274

Index 501

cone penetration test, 259, 263-269, 280, 233
dilatometer test, 271-273
K, stepped-blade test, 273, 275
plate load test, 275-275
pressuremeter test, 270-271
slandard penctration test, 259-263, 280, 281-282,
283
vane shear test, 269-270, 280, 282-283
laboratory tests, 276, 277, 280
locating the water table, 257
report, 276, 278, 279
review exercises, 283286
sampling, 253, 254, 256-257, 258
site reconnaissance, 251
subsoil profile, 251
worked examples, 280-283
Site investigation report, 276, 278, 279
Site reconnaissance, 251
Skempton, Alec, 202
Skempton's pore pressute parameters, 202-205, 208, 210,
211, 212, 214, 216, 217, 219, 220, 222, 223
Skin friction, negative, 353
Sleeve friction, 264, 265, 280
Slices, 432, 433, see also Method of slices
Sliding, 379, 381, 383-384, 385
Sliding vibration of foundations, 475-478, 485
Slip circles, 422, 423-427, 428, 432433, 436-442, 443
Slip surface, 423, 424, 427, 435, ¢37-442, 443, see also
Slape stability
Slope circles, 425, 426
Slepe height, 422
Slope stability, 3, 6, 115, 421-452
analysis using SLOPE/W, 435-442
failure and safely factor, 422423
homoegeneous undrained stopes, 423-427
Taylor’s chart for undrained clays, 425-427
infinite slopes, 429-432
method of slices, 432-435
Bishops simplified, 434-433
ordinary, 433-434
review exercises, 447-452
Taylor’s chart far seils with cohesion and friction,
427-429
worked examples, 443-449
SLOPE/W, 6,7
siope stability analysis, 435-442, 243, 445-449
Slurry, 379
Shurry wall, 379
Smectites, 33
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Smooth-wheeled roiler, 53
Soft clays, 32
bottom heave in, 402-403
Soit classification, 2748, see also specific topics
AASHTO, 39-40
coarse-grained soils, 27-31
grain shape, 31
grain size distribution, 28-30
relative density, 3G, 3%
fine-grained sojls, 32-34
Asterberg limits, 34-37
clay mineralogy, 32-33, 34
laboratory tests, 277
major soil groups, 27
review exercises, $4--46
USCS, 37-39
visual idenitfication, 40, 41
worked examples, 41-44
Soif conditions, 3
Soi! cover, 6
Soil grains, 11, 12, 13, 15, 18, see alsc Soils
consclidation and, 153
faflure and, 181, see also Shear strength
normal stresses and, 65-72
specific gravity, 13
stresses and, 67
Soil mass, 11, L2
normal stresses and, 65-72
stope stability and, see Slope stability
Soil mechanics, 1, 2, 8
Soil nailing, 3, 4, 377, 378, 379
Soil pressure beneath a footing, 301-304
Sails, 1, see also specific types; speciiic topics
amisotropic, 85-86
capillary effects in, 68-69
classification of, see Soil classification
coarse-grained, see Coarse-grained soils
tompared to other enginesding matexials, 2, §
consolidation, see Consolidation
damping characteristic, 456
dry, 11
drying, 12
earth retaining structures, sce Earth retaining
struciures
failura in shear, 181, see also Shear strength
{ine-grained, see Fine-prained soils
formation of, 1-2
fn situ tests, 257, 258
nemerical modeling, 6.7

permeability, see Permeahility
phase refations, see Phase relations
saturated, 11
seepage, see Seepage
site investigation, see Site investigation
slope stability, see Slope stability
specific graviey, 13
stiffness, 3
strength, 3 -
stresses in, 65--72, B1-82
testing, 3, 5
transporting agents, 2
types of, 2
water content, [1-32
Solids, 11, 12
Specific gravity, 13, 14, 15, 16, 17, 18, 20, 21, 256
laboratary tests, 277
vibraticn of fonndations and, 483, 484
Specific surface, 32, 45
clay mimerals, 33
Split-barrel sampler, 259, 276
Split-spoon sempler, 256, 259
Spreader, 49
Spread fooiing, 299
Spring constant, 463, 466, 470, 471, 476, 478, 483
Spring-mass systen), free vibration of, 454-455
SPT, see Standard penefration test
Square foolings, 294, 295, 297, 310, 312, 313
Stability
compaction and, 4%, see also Compaction
earth retaining structures, 377, 381385, sce elso
Farth retaining structures
fzboratory tests, 277
retaining wall design, 379-385, se alsa Barth
retaining structures
slope, see Slope stability
Stebility charty, Taylor’s, 425-429
Standard penetration test {5PT), 3, 256, 257, 252-2&3,
2646, 276, 280, 281282, 283, 318, 313, 316, 324
Standard Proctor compaction test, 52, 53, 57, 59-61, 62
Static deflection, 454, 435, 483
Steady-state forced vibration with damping, 458-463
Steel sheet piles, 3
Sreel, 2
carth retaining stroctures, 377, 385
shear strenglh, 181, see alse Shear strength
Steel piles, 341, 343, 345
Stokes’ law, 28
Stratn, 14G



conschdation and, 153
Strain hardening, 115
Strain influence factor, 312-313
Strain rate, 203
Strain softening, 115
Strap foolings, 289
Streamline, 76, 82-84, 85, 86, 93, 99100
Strength, laboratory tests, 277
Stress contour, 124
Stresses, 6, see also specific types
computations using SIGMA/W, 129-132, 135-136
effectivi and rotal, 65-72
horizontal, see Horizontal stress; Latera) earth
presaures
increase in, 14}
principal, see Principal strasses
shear, 181, see alse Shear strength
I soils due to flow, 81-82
vertical, see Vertical stresses
Stress paths, 203, 206-209, 210, 215, 2206
Siress point, 206, 217, 218, 222
Stress celief, 256, 257, 258
Stress-strain plots, 115
Strip footings, 124, 123, 289, 290, 291, 294, 255, 294, 297,
298, 301-202, 310, 313, 325, 382, see also Shallow
foundations
Struts, 225, 226
Subangular grains, 31
Sebgrade moduius, 307
Submerged density, 13, 14
Submerged unit weight, 13
Subrounded trains, 31
Subsoil profie, sitc investigation, 231, see also Site
investigation
Subsurface exploration, 251
Superposition, 120
Surcharge, 139, 140, 151, 152, 154
uniform, 236-237
Surface tension, 68
Swedish fail cone method, 3%
Swedish method of slices, 433
Swelling, 33

T

Taylor’s sope stability charks, 427429, 443, 444, 445

Tavior's square toot of time 1method, 156, 158-.159,
161-164

TEMP/W, &

Tensile sirength. 181

fndex 593

Tensile stresses, 181
Terzaghs, Karl, 1
Terzaght and Peck method for predicting settlement of
a shallow foundation in granular seils, 310-311,
317, 318
Terzaghi's bearing capacity equation, 281, 294295, 296,
299, 334
Terzagha”s consolidation theory, 159
Terzaghi’s one-dimensional consolidation theory, 139,
153
"Test pit, 252
'Tetrahedral sheet, 32, 33
Tetrahedrons, 32
Theory of elasticity, 321
Thixotropic clay, 202
'Three dimensional consolidaiion, 140
Thrust, 228, 381-.384, 385
Tiebacks, 379
Timber,
earth retaining struciures, 377, 385
shear strength, 181
Timber piles, 3, 342-343, 344, 345, 354
Time rate of consalidation, 153-159, 166-169, 172-175
Toe circles, 425, 426, 444, 445
Torque, 269, 280, 282, 282, 478, 485
Torsional vibration of foundations, 475-482, 485
Torvane, 198
Total density, 13
Total head, 73, 75, 76, 78, 81, 82, 83, 84, 90, 51, 93
Total head loss, 75, 76, 83
Total hotizontal stress, 228, see elso Horizental stress
Total normal stress, 65
Total principal stresses, 202
Total stress, 65-72, 82
consolidation and, 139, 144, see also Consclidation
lateral earth pressuves, 226, see also Lateral earth
pressures
shallow foundaticns, 299, 324
shear strength and, 190, 215, 218, sce also Shear
strength
irizxial tests, 194, 195
Total stress amalysis, 427
Total vertical stress, 82
Translationa! failure, 423
Transported soils, 2
Tremie pipe, 379
Trial pits, 3, 5, 251 -252, 253, 256, see also Site
investigetion .
Triaxial tests, 193200, 206, 208, 228, 276, 277, 287, 798
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consolidated drained, 194, 197, 213-212, 217, 218
consolidated undrained, 194, 195, 208, 209, 210-211,
217 217-218, 219, 220, 221

site investigation, 256
unconsolidated undrained, 194, 195..197, 210, 218
worked examples, 210-217

Tube sample, 233, 256

Turbridge Dam, Ausiralia, 86

2:1 distribution method, 123, 135

28-0.6 distributicn, 312

U
Ultimate bearing capacity,
deep foundations, 341, 349, 350
earth retaining structures, 382, see also Barth
retaining stractures
shallow foundations, 292, 294, 299, 301, 305, 325
Ultinate shear resistance, deep foundations, 341, 349,
350
Unconfined compression test, 198-200, 219, 277
Unconfined compressive steength, 198
Unconsolidated undrained triaxial test, 194, 195-106,
210, 218, 277
Undamped free vibration, 454-455, 483
Undamped natural cireular frequency, 455
Undamped natural frequency, 482
Undamped natoral frequency of vibration, 455, 457, 459
Underdamped system, 456, 457, 458
Underrearned pier, 341, 342
Usnidrained clays, Taylor’s stability chart, 4252427, 443,
444, 445
Undrained loading, 191-193, 194, £93-108, 200
clays, 265
shatlow foundations, 299, 321
Undrained shear strength, 196
Undrained slopes, homogeneous, stability, 423425
Uniaxial compression test, 198
Unified Soil Classification System {U78CS), 27
Uaiform load, fexible. see Flexible uniform load
Uniformly graded soils, 30, 41, 43
Uniform rectangolar load, stresses under the corner of,
118-123, 133
Uniform surcharge, 236237
Unit thickness, 432
Unit weight, 13, 14, 15, 18, 58
bearing capacity and, 394
relative density and, 30
shallow foundations, 361
Uplift thrust, 84

Unward flow, 81, B2

V.S, Army Corps of Engineers. 6, 37

T.5. Bureau of Reclamation, 37

US(CS, see Unified Soil Classificazion System

vV
Vadose zonc, 6
VADCOSE/W, 6
van der Waals forces, 33
Vane shear test, 269-270, 230, 282283
Velocity head, 73,75, 93
Vermiculite, 33
Vertical effactive strass, 225, 226
Vertical flow, 87, 88, 89
Vertical normal stress, 65, 116, 118, see also Vertical
strosses
computations using SIGMA/W, 129..132
due {0 overburden, 66-67
increase m, 116, 117, 118-121
Newnnns chart, 124-128
2:1 distribution method, 123
worked examples, 133-136
Verticel persneability, 85
Vertical pressures, shallow foundations, 301, see also
Shellow foundations
Vertical strajn, 141
Vartical stress, 81-82
beneath loaded areas, 115138
MNewmark’s chart, 124128
pressure isobars under flexible uniform loads,
124, 125
review exercises, 136-138
stress computations using SIGMASW, 125-133
siresses due to line loads, 118
stresses due o point loads, 116-117
stresses under the corner of a uniform rectangular
load, 118-123
2:1 distribution method, 123
worked examples, 133-136
shear sixength and, 189, 214, 219, see also Shear
strength
stress paths, 206-209
triaxial tests, 193-200, 206, 208
Vertical vibration of foundations, 453, 465469, 483, 484
consiant force excitation, 465-468
rofating mass excitation, 468-469
Yery dense soil, 31
Very loose sands, 292
Very loose soil, 31



Vesic method for estimating settffement of a pile, 354361
Vibrations of foundations, 453-485
modes of, 453
review exercises, 483485
rocking, 468-475
shear modulus and Poissons ratio, 463-465
sliding, 475-478
torstonal, 478-482
vertical, analog solution, 465469
vibration theory, 454-463
free vibration of a spring-mass system, 454-455
frec vibration with viscous damping, 455- 458
rotating mass-type excitation, 461463
steady-state foreed vibration with damping,
458461
Vibratory hammer, 345, 345
Vibralory plates, 55
Virgin consolidation line, 143144, 150, 164, 165-170
Schmertman’s procedure to defermine, 148-149,
165366
Viscosity of water, 77
Viscous damping, free vibration with, 455-458
Visual identification and classification of soils, 40-41
Voud ratio, 12, 15, 16, 17, 19, 20, 30, 45, €2, 330
compaction and, 49, sae also Compaction
consolidation and, 139, 144, see 2lso Consolidation
direct shear test, 2¢]
permeabiity and, 77
vibration of feundations and, 463, 464, 483, 484
Voids, 11,12, 13
capillary effects and, 68-6%
Volume, 11, 12, 13, 14, 17, 20, 22
Volumetric strain, 141

w
Wash baring, 254
Wasie disposal, hazardous, 1
Water, 11, 12, 13, 15, see also specific topics
clay mineralogy and, 33
compaction and, 49, see also Compaction
consolidaticn and, 153
degree of saturation, 12-13
density of, 13
normal stresses and, 65-72
permeability, see Permeability
specific gravity, 13
stresses and, 67
unit weight, 13
Water content, 1112, 14, 15, 16, 19, 20, 23, 256

Inciex 505

Atterberg limits, 34-37
classification of soils, see Soil classiflcation
compaction and, 50-53, 55, 57, 58, 39-61, 63, see
also Compaction
consolidation and, 144
laboratory tests, 277
Water displacement, 24, 21
Water table, 11, 17, 275
earth reraining structures and, 386
effects on bearing capacity of shatlow foundations,
3
iocating, 257
niles and, 345
slope stability and, 429-431, 432
stresses and, 67
Water truck, 36
Weathering, 2
Weight, 11, 12, 13, 14, 15, 58, see also Mass
vibrations of foundations and, 465
Well-graced soils, 35, 37, 38, 43
Wells, 257
Westergaard equarion, 116, 117, 133
Wet density, 13
Wet mass, 50
Wet of optimal, 51, 55, 58
Wet sieving, 30
Wharves, 341
Wwind load, deep foundations and, 341, see also Deep
foundaticns
Winkler beam, 308
Winkler hypothesis, 307

Y
Yawing, 453
Yield stress, 115
Young's modulus, 257, 281, 308, 309, 310, 312, 313, 321,
324
standard penetration lest, 261, 262, 281-283

Z

Zero air void curve, 53-53, 59-61, 62





