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AASHTO, 89, 307, 312, 449
abrasion, 305, 307
abutment. Sez bridge foundations
AC358, 446, 447. See also ICC-ES
acceptance criteria. See ICC-ES
acidity, soil, 296, 310. See also pH
active wedge, 159, 369
active zone, 245, 250
adhesion along shaft, 102, 107, 119, 124, 153, 154,
185,238,250
aircraft hanger, 394
alkaline soil, 310
Alexander Mitchell, 6
alignment, 50, 54, 192
American Drilled Shaft Contractors Association, 197
Analysis Group, 339, 371
anchors, 30, 50, 159, 170, 196, 282, 369, 410.
See also pullout capacity
inclined, 163, 221, 369
proprictary, 433
angle bracket, 395
angle of internal friction, 99, 100, 107, 121, 161, 181,
261, 384
from SPT, 100
ASCE7, 263, 312, 333
Atterberg Limits, 86, 89
augering, 40, 186, 187

barrier protection. See passivity

basement walls, 239, 282, 330, 390

battered piles, 4, 165, 279, 340

bearing capacity, 96, 103, 250, 252, 443, 447
based on torque. See capacity-to-torque ratio
coarse-grain soil, 112, 114, 115, 122, 154
factors, 107
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fine-grain soil, 110, 122, 154
from load tests, 205, 443
undrained, 109
uplift, 154, 170, 178, 250. See also pullout capacity
weathered rock, 117,122, 154
bearing, concrete, 348
bearing plate, 346, 371
bedrock, 57, 77, 84, 89, 93,96, 117, 122, 156,
181,235
penetration, 94, 238, 253, 395
benefits, 3
blow count. See Standard Penectration Test
boardwalks, 352, 354
bolt holes. See couplings
bond length, 30
boulders, 84, 96
braced excavations, 410. See also excavation shoring and
excavation safety
braced walls, 374
brackets, 48, 299, 346, 354, 394, 395, 437, 447.
See also angle bracket, plate bracket, slab support
bracket
bridge foundations, 2, 4, 10, 51, 292, 349,
354, 358
Brinch-Hansen method, 260, 278
Broms’ method, 259, 278
buckling, 103, 132, 142, 169, 192, 265,
417, 441
building codes, 441. See also International Building
Code, ASCE7, and AASHTO
Building Officials and Code Administrators
International, 444
buoyant unit weight, 163, 367
buoyant force, 333
buttress, 367



calibration, 39, 64, 66, 67
Canadian Building Code, 5
capacity-to-torque ratio. See torque
carbon footprint, 32
cathodic protection. See sacrificial anodes
caving soils, 3,238,278
Chin-Konder method, 210
clamping force, 387
clay. See fine-grain soil
claystone, 78, 91, 235, 253, 395
coarse-grain soil, 57, 77, 80, 84, 86, 87,94, 100, 112,
122,155, 163, 181, 218, 235, 260, 266, 268
cobble, 84, 96
cohesion, 99, 100, 109, 261, 411
collapsibile soils, 75, 94, 250
commercial foundations, 2, 26, 77, 338, 440
cost, 420
components, 2
composite piles, 439
Cone Penetration Test, 83,99, 190
correlation to SPT test, 83
correlation to undrained strength, 100
helical pile capacity. See Laboratoire Central des
Pontes et Chaussees
consolidation, 147
corrosion, 4, 170, 295, 440
design life, 307
galvanic, 299
in air, 320
in concrete, 322
in contaminated soil, 323
in water, 320
various forms, 299
potential pile corrosion situation, 308
cost. See economics
counterforts, 244, 246, 367, 390
couplings, 2, 40, 49, 53, 56
grouting, 429
proprietary, 439
rigidity, 142, 147, 257, 270, 440
strength, 168, 443
creep, 172
crowd, 40, 49
current density, 316
cyclic loading, 170, 201
cylindrical shear method, 103, 119, 151, 174

Davisson offset method, 206
DeBeer method, 208
Decourt method, 211
dead load, 241, 250, 332
decks, 25
Deep Foundation Institute, 5, 197, 442
definition, 5, 443
deflection, pile head, 27,127, 147, 180, 211, 433, 440
finite element method, 130
load test limits, 205
under shear walls, 340
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depth of wetting. See active zone
deviations. Sez plumbness and alignment
dewatering wells, 387
dial indicator, 60
dilatancy, 86
direct design method, 404
direct shear test, 96
disturbance, 4, 102, 170
effect on lateral capacity. See lateral capacity/soil
disturbance effect
in expansive soils, 238, 248
down drag, 103, 147
DP-1 indicator, 64
drains, See foundation drains
drilled shafts, 34, 238, 255, 267, 420, 443
drill spoil, 3, 4
drive tool, 38
drive pin, 38, 56
driven piles, 34, 267, 391, 420, 443
driving voltage, 316
dual cutting edge helix, 43, 44, 45, 433, 436
dunnage, 199

carth retention, 363. See also retaining walls,
excavation shoring, soil nails, anchors, and
slope stability
carthquakes. See seismic load resistance
eccentricity, 147, 192, 401
economics, 419
effective shaft length, 125, 132
for adhesion, 125
in buckling, 132, 192
elastic shortening, 206
electrogalvanizing, 303
electronic torque indicator, 60, 67
electroplating, 303
embedment depth. See minimum depth
energy ratio. See Standard Penetration Test
energy model, 179
epoxy coating. See powder coating
evaluation reports, 74, 170, 444. See also ICC-ES
excavation safety, 56, 329, 417
excavation shoring, 29, 363, 410
methods, 374
expansive potential, 255
expansive soils, 42, 75, 94, 235, 325
uplift on helical piles, 250
foundation repair, 394
grouting, 431
exploration with helical pile. See subsurface exploration

factor of safety, 215, 252, 384

fence post, 23, 439, 440

FHWA, 197, 208

fill, 75, 77, 94, 147, 222, 325
landfill, 308

filter criteria, 387

financing, 421
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fine-grain soil, 57, 77, 80, 84, 86, 87,94, 99, 110, 122,
155,163, 181, 217, 235, 258, 266, 267
flagpole base, 257
flood loads, 333
floor slabs, 239, 393, 398, 404
fluid soil, 80, 147
foundations, 325. See also bridge foundations, utility
foundations, residential foundations, commercial
foundations, sign foundations, economics
concreteless, 360
loads, 332, 394
on expansive soils, 238
repair of. See underpinning
rotational bracing, 401
foundation drains, 244, 387
freeze, pile, 188
frozen soils, 96, 325
Fuller-Hoy method, 208
future developments, 440

galvanic series. See corrosion/galvanic

galvanizing, 4, 295, 301, 308

garages, 245, 338

gear motor. See hydraulic torque motor

gear motor multiplier, 71

general conditions, 421

general notes, 325, 328, 357

geotechnical report. See subsurface exploration

global stability, 373

Gold-Nail, 383

grade beam, 339, 398, 402

gradation, 84, 89

ground water, 3, 4, 78, 84, 147, 163, 238, 333
effect on corrosion, 296
effect on lateral earth pressure, 367
inter-helix pore pressure, 188, 196

group efficiency, 165
for lateral capacity, 268

grout penetration, 52

grouting of helical piles, 4, 15, 149, 429, 440

hand signals, 53
Hansen 90 percent method, 208
Hansen 80 persent method, 209
heave, soil. See expansive soils
helical bearing plate, 2, 447
conforming, 187, 448
lateral capacity, 269
pitch, 2, 185, 449
punching shear, 168, 443
proprietary shapes, 433. See also dual cutting edge
helix and sea shell cut
sizing, 215, 217, 220, 250, 252, 254
spacing, 103, 151
thickness, 184, 444, 449
HeliCAD, 222, 433
highway signs. Se¢ sign foundations
highway traffic noise barriers. See sound walls

horizontal modulus, 101, 262

hot-dip galvanized steel. See galvanizing
hydraulic pressure, 55, 63, 68

hydraulic torque motor, 37, 50, 67, 71

ICC-ES, 74, 187, 263, 299, 305, 306, 307, 328, 400,
449. See also evaluation reports

igneious rock, 90, 94, 235

individual bearing method, 103, 105, 151, 175

inspection, 48, 71, 190, 329, 444

installation, 4, 53, 37, 40, 49, 332

interim stability, 411

International Accredidation Service, 447

International Building Code, 5, 214, 263, 285, 293,
312, 328, 333, 351, 360, 417, 441, 442, 447

International Conference of Building Officials, 444

iron sulfide, 322

1SO 9001, 170, 329

King method, 307, 310, 312

Laboratoire Central des Ponts et Chaussees, 103, 126
legacy reports, 444
lagging, 30, 363, 379
landslides, 75
lateral bracing, 360, 401, 410, 441
lateral capacity, 4, 20, 96, 238, 257, 339, 440
effect of couplings. See couplings/rigidity
effect of helical bearing plates. See helical bearing
plates/lateral capacity
flexible pile analysis, 261
load testing. See load testing
minimum length, 260, 265
proprietary systems, 436
restraining systems, 277
rigid pile analysis, 258
sloping ground surface, 261
soil disturbance effect, 257, 265, 276
structural capacity, 447. See also structural
capacity/flexure
lateral earth pressure, 333, 363
active, 363, 383
at-rest, 119, 363, 383
from line loads, 366
from point loads, 366
from uniform surcharge, 366
interhelix, 120
passive, 260, 361, 363
Peck’s apparent earth pressure, 365, 377
lateral stability. See lateral bracing
lightpoles, 2, 257, 261
load combinations, 333
load testing, 191, 216, 443, 447 sce also
post-tensioning, proof testing, performance testing
axial compression, 191
axial loading procedures, 201
axial tension, 196
axial test results. See Appendix C



bracket connections, 395
interpretation, 205
lateral free head, 270
lateral fixed head, 273
lateral results, 274
L-Pile, 142, 261, 274, 339, 401
lighthouse, 8, 10
Liquid Limit. See Atterberg Limits
liquifiable soils, 75

machine foundations, 28

magnetic resonance imaging equipment, 410

mechanical plating, 303

membrane structures, 2, 197

metallizing, 303

metamorphic rock, 90, 94, 235

mezanines, 28

micropiles, 238, 255, 267, 443

mine waste, 308

minimum depth, 40, 158, 325, 444
expansive soils, 241, 252
lateral capacity. See lateral capacity/minimum depth
retaining walls, 159, 371

minimum length. See minimum depth

modulus of elasticity, 91, 130, 132, 206

nature walks, 26
noise, 3, 4
NYC Building Code, 89, 449

obstructions, 42, 45, 52
occupancy categories, 286
opportunity cost, 421
orgainic soils, 88
corrosion in, 308, 322
OSHA, 56, 59, 329, 417
overconsolidated soil, 236

paint, 303, 305, 320
parking garage, 338
passivity, 297, 305
patents, 6, 13,23, 429, 440, Appendix B
payment, 425
methods, 426

Peck’s apparent earth pressure. See lateral earth pressure

pedestrian bridges. See bridge foundations
performance tests, 196, 374

pH, 308, 316, 320. See also acidity

Pilebuck, 375

pile cap design, 341, 354, 360

pile groups, 345. See also spacing and group efficiency
pilot hole, 42, 44, 52, 91. See also pre-drilling
pilot point, 2, 40,91, 118

pipelines, 2, 15, 23, 440

pitch, 388. See also helical bearing plates
plasticity, 235. See also Atterberg Limits
Plastic Limit. Se¢ Atterberg Limits

plate cap. See bearing plate
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plate bracket, 395

plumbness, 48, 49, 193

Poisson Ratio, 91, 130

post-tensioning, 48, 387

Pourbaix diagram, 297, 305

powder coating, 295, 300, 306, 307
pre-drilling, 248, 255, 277. See also pilot hole
privacy fence, 439

product testing, 447

proof tests, 196, 374

proprietary systems, 429

PT-Tracker, 66, 68

pullout capacity, 96, 151, 250, 252

punching shear, 342, 371

p-y method. See lateral capacity/flexible pile analysis
p-y modulus. See horizontal modulus

P-y Wall, 377

quality control, 446. See also inspection, ISO 9001,
evaluation reports, and ICC-ES

radius of gyration, 135
railroad, 374
rakers, 377
Ramjack Foundation Solutions, 220
reaction arm, 39, 56
rebound, 206
refusal, 42,52, 27,91, 188, 238, 253
reliability, 215, 231
repair, foundations. Sez underpinning
repair, retaining walls. See retaining walls
residential foundations, 2, 23, 25, 77, 239, 284, 325,
440
additions, 25, 356
cost, 420
resistivity, soil, 297, 308, 317
retaining walls, 2, 23, 77, 159, 363
drains, 387
repair, 389
types, 367
reticulated pile walls, 367
Rock Quality Designation, 93
rotation rate, 38, 40, 188
rust, 296. See also corrosion

sacrificial anodes, 295, 299, 308, 315, 440
sacrificial thickness, 307. See also corrosion
safety, 53
sand. See coarse-grain soil
scour, 4
scratches, 305
seashell cut, 45
sedementary rock, 90, 94
seismic load resistance, 257, 282, 285, 332, 340, 440
dampening, 293
seismic design category, 285, 328
site coefficient, 286
seive analysis. See gradation
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sensitive soils, 102, 188
settlement. See deflection/pile head
shaft, helical pile, 2, 447. See also buckling
shaft twist, 67
shear pin indicator, 59
shear strength of soil, 96, 99, 100, 119
from CPT, 126
residual, 102
undrained, 100
shear strength of concrete, 342, 403
shear walls, 338
sheetpile, 30, 363, 374
shotcrete, 30, 374, 386, 410
shrinkage, soil, 235
Shrinkage Limit. Sez Atterberg Limits
sign foundations, 257, 261, 440
silt. See fine-grain soil
site suitability, 94
soil borings. See subsurface exploration
solar panels, 440
soldier pile, 30, 268, 363, 374, 379, 388
suction, soil, 236, 245
surface drainage, 236, 239, 329, 386, 394
slab jacking, 410
slab support bracket, 404
slope stability, 58, 282, 373
Slope/W, 373
S-Nail, 383
soil classification, 84. See also visual classification of soil,
Unified Classification System, NYC Building Code,
AASHTO
Soil Conservation Service, 89
soil nails, 30, 381
soil report. See subsurface exploration
sound walls, 2, 23, 257, 261, 439
spacing of piles, 165, 241, 268
under floor slabs, 404
spotter, 53
stall, 67
Standard Penetration Test, 77, 80, 94, 99, 161, 190,
225, 328
correction factor, 82
cffect of ground water, 163
expansive soils, 238, 254
helical pile capacity, 154
statistics, 225
structural capacity of piles, 168, 443, 447.
See also buckling, couplings, shaft, and helical
bearing plate
code allowable stresses, 443
flexure, 263, 269
effect of corrosion, 307
subsurface exploration, 75, 89, 94, 444
with helical pile, 46, 173, 190
sulfates, 308

sustainability, 31
swell pressure, 235, 245, 250

termination, 40
terminology, 5, Glossary of Terms
Three-Sigma Rule, 228
thrust blocks, 377
tie-back. See anchor
timber lagging. See lagging
tolerance, 48, 49, 50, 329
torsional resistance,
pile shaft, 170, 444, 447
concrete, 401
torque, 4, 40, 84, 93,103, 186, 241, 252, 253, 325
capacity to torque ratio, 173, 191, 216, 254, 395,
443,448
field adjustments, 229
indicator, 39, 59, 72. See also shear pin indicator,
TruTorque indicator, DP-1 indicator, dial indicator,
hydraulic pressure, electronic indicator
measurement. See torque indicator and inspection
non-dimensional, 187
precautions, 187
T-pipe, 395
TruTorque indicator, 64
unconfined compressive strength, 78, 91, 99
underground construction, 410
underpinning, 2, 15, 23, 25, 50, 393
repair of foundations, 235, 393
floor slabs, 393, 404
proprietary systems, 435
rotational bracing, 401

Unified Classification System, 78, 87

unsupported length of shaft, 441. See also buckling
utility foundations, 2, 23, 25, 77, 440

utility, underground, 49, 55, 378

vibrations, 3, 4, 27
visual classification of soil, 86
void form, 239, 394

waler design, 374

weather, adverse, 28

weep holes, 387

welding, 49

Wenner four-pin method, 298
wetlands, 35

wind turbines, 440

zinc coatings, 300, 307. See also zinc paint, mechanical
plating, metallizing, electroplating,
clectrogalvanizing, galvanizing

zinc paint, 303

zone of seasonal moisture fluctuation, 248
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