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A

abandoned mines, 13
absorption, 87, 88, 195, 203, 205
abutment contact slopes, 331
abutment pads, 339
accelerometers, 77
acoustic 

beams, 61
borehole imaging device, 61, 62
caliper, 75
energy, 57, 61, 91
energy (seismic waves), 57
imaging, 63, 64
imaging device, 64
logging, 19, 57, 58
logging devices, 57, 58
signal, 91
transducer, 74, 75
velocity devices, 61
velocity logger, 56
waves, 61

active remote sensing, 90
adjusting the blow control, 382
adobe charge, 241, 264
aerial photography, 85, 90, 92, 198
aggregate, 184, 188, 203, 207, 240, 334, 335, 431
air injection method, 166, 167
air jetting, 332
air/water jet, 348
air-powered venturi pipe, 348
alkali sensitive aggregates, reactive, 334, 335
alteration of minerals, 195
alternate delays, 233
aluminum foil wrapping, 415
American Society of Testing and Materials, 353
amplitude-modulated devices, 58
ANFO (ammonium nitrate/fuel oil mixture), 226
angled cut, 239, 243, 244, 245, 247, 249
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angular-shaped rocks nested together, 189
anti-spoofing, 442, 446, 447
aperture, 67, 73
apparent 

attenuation, 66
resistance, 42
resistivity, 9, 45

appraisal stage investigations, 435
aquaclude delineation, 11
aquifer, 2, 11, 108, 111, 115, 116, 166, 168, 171-173, 

306, 308, 309,  
aquifer tests, 111, 116, 306, 309
archaeological investigations, 14, 18, 19
arch dam sites, 339, 340
arching, 321
arrival times, 31, 55, 60, 64, 66
artesian conditions, 304, 313, 363
artificial abutment, 340
ASTM D 1586, 377
ASTM D-5778, 397
ASTM D 3550, 353
atmospheric delay, 444-446
atmospheric spectral features, 88
automated spooling winch, 383
automated water level monitoring system, 317
automatic data logger, 167
automatic hammer, 371, 373, 380, 382, 383, 385, 387
axial dipole array, 11

B

backfill concrete, 340, 342, 343, 347
backflow, 104
background potentials, 15, 16
backhoe, 183, 348
ball check housing, 364
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bar magnet, 17
Barite, 363
barring, 332, 348
basement complex, 17
basket type catcher, 378
Becker Drills, Ltd. model AP-1000, 389
Becker Penetration Test (BPT), 351
bedding, riprap, 183, 190, 195
bedding planes, 114, 210, 215, 254, 325, 333
bedrock 

delineation studies, 11
depths, 18
topography, 14

Begemann friction cones, 395
bench blasting, 219, 227, 233
bench floor, 217
benches, 234, 235, 257, 298, 330
bentonite, 315, 338, 361-363, 369
BIPS analysis, 73
blanket grouting, 329
blast and processing testing, 199
blast hole size, 218, 221, 223
blast tests, 199
blasthole cutoffs, 217
blasting procedures, techniques, 192, 207, 209, 218,

233, 253, 254, 259, 261, 264, 325, 331
blotting with soil, 348
blow count rate, 371, 372
blow counts, 111, 306, 371, 375, 383, 388, 391
blowout, 302, 313
boils, 302
bond, 325, 326, 328, 329, 334
bonding of fill to concrete, 335
borehole 

caliper log, surveys, 74
deviation, 75
diameter, 49, 52, 57, 61, 74
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effects, 74
electric logs, 38
film camera probe, 73
film camera systems, 69
fluid, 38, 39, 42, 45, 52, 57, 61, 77, 78, 81

acoustic velocity, 57
temperature, 77

gravity log, 74, 78
gravity logger, meter, 78, 79, 80
imaging, 56, 61-63

device, 56, 61, 62
velocity devices, 56

mapping, 69
peculiarities, 38
permeabilities, 112
spacing (distance), 65
television systems, 69
temperature log, 74
wireline surveying, 37

bounce chamber, 390, 391
bounce-chamber pressure, 390, 391
bound water, 41
boundary definition of thick strata, 45
Bouwer slug test, 168
box cut, 239
brooming, 332, 336
buckling of smaller AW rods, 384
bulk and shear moduli, 60
bulk density, 49, 51-53, 78, 80, 290

log, 52
bulk density/porosity logging methods, 80
bulk-loaded charges, 226
burden-to-charge diameter ratio, 211
buried

channels, 5, 333
manmade objects, 15
metallic waste, 14
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pipelines, 14, 16, 18, 21
stream channels, 13

burning powder train, 237
bypass line, 361, 362, 365, 367

C

calcium chloride, 363
calculated permeability values, 100, 114
calibration 

chambers, 404
for hole diameter, 52
pits, 49

caliper, 52, 61, 74-76
caliper log, 52, 74
camera, 32, 67-73, 75, 85, 395, 413
canals (and distribution systems), 16, 431, 435, 437
canyon profile for a damsite, 344
capillary 

fringe, 115
rise, 327
system, 15, 16
zone, 110, 175

CAPWAP, 392
carburizing, 377
care of samples, 431
cased boreholes, 37, 49, 50, 55
casing advancer method, 369
casing advancer systems, 385
cat head, 353
cathodic protection, 1, 10, 11, 21
cavities, 15, 56, 62, 63, 66, 67, 69, 210, 211, 302, 

330, 332
cement, 77, 96, 184, 206, 321, 325, 334, 335, 348
cementation, 66, 74, 176, 195, 204, 206
centrifugal mixer, 335
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channels, 5, 13, 84, 87, 188, 325, 330, 333, 448
channels in rock surfaces, 325
cheese cloth, 415-417
chemical and biologic 

content of water, 316
quality of water discharged, 312

chemical concentration cells, 15
Cherenkov 

light, 55
photons, 55

chronology of dewatering, 319
claims, 306, 312, 433, 436, 437
clay plug, 257
cleanout bit, 359
cleanup procedures, 332
clock errors, 440, 444, 445, 457, 458, 460
closed-end diesel pile hammer, 390
CME automatic hammer, 382
coefficient of storage, 108
cofferdams, 303, 304
cold protection, 412
collar distance, 222, 228-231, 271
color of the borehole wall, 67
commercial 

quarry or pit deposits, 201
sources, 196

compaction, 66, 140, 153, 321, 322, 326-329, 336, 337,
348, 389, 417

techniques, 329
compass/clinometer, 68, 71
compressed air or water cleaning (air jetting), 323, 332
compression fracturing of core, 409
compression packers, 118
compressional 

energy, 57
(P) wave velocity, 5
wave oscillations, 57
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wave velocities, 3, 5, 61
waves, 5, 6, 57

concrete, 66, 67, 69, 203, 207, 302, 313, 321, 323-325,
329-331, 333-343, 345-349, 351, 431

backfill, 342, 346
backfilled cutoff shafts, 346
cracking, 334, 335
grout caps, 323
joints, 69
modulus, 340

conductive fluid in the borehole, 47
conductivity, 13, 14, 32, 78, 107, 110, 132, 134, 146,

147, 317, 395
cone tip resistance, 395
connectivity, 96-98
cone tip resistance, 395
construction 

specifications, 206, 306
traffic, 326

contact log, 46
contacts of rock or soil against concrete, 67
contaminant plumes, 10, 14
continuity of geologic strata, 38
continuity of the bedding, 38
continuous acoustic velocity (sonic) logger, 57
continuously recorded hydrofracture/jacking test, 104
contour blasting, 257
contrasting lithologies, 63
contractor compliance, 319
contractual negotiations, 437
control segment, 439, 446, 456-458, 460
controlled blasting techniques, 233, 253, 254, 259, 325
conventional flowmeters, 81
conventionally excavated (drill-blast) tunnel, 106
core 

box, 411, 412, 413, 415, 416, 420-423, 434, 435, 
437, 438
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contact area, 336
contact criteria, 322
drilling, 199, 202
materials, 329, 338
storage facilities, 433

core/foundation contact, 326, 338
coring, 202, 377, 387
corner cut, 239
cornish cuts, 244
correlate strata, 41, 45, 48, 51
corrosion, 21, 302
CPT, 351, 358, 363, 387, 388, 395, 397-401, 403,

405-407
crack potential, 321
cracks in the foundation, 325, 329, 335, 338
cross-hole 

geophones, 64
seismic tomography, 66
test(s), 64, 65

crowd-out plugged bit, 390
crown sheaves, 381, 382
crypto keys, 447
curing compound, 333, 335
curve shapes, 45
cushion blasting, 233, 259-262, 272-274
cushion holes, 261, 273
cushioning material, 416, 420
cutoff 

depths, 342, 346
facilities, 303
shafts, 342, 346
trench(s), 322, 327
wall, 323

cutoffs, 217, 235-237, 274, 299, 300
cylindrical and cube samples, 417-419
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D

daily drill report, 423
dam foundation, 95, 98, 106, 350
dam height, 106
damp sawdust, 419
damsite foundation permeabilities, 96
deck charge, 215, 230, 231
deck of inert stemming material, 213
deformation, 340-342, 345, 346, 357, 359

moduli, 340, 341, 345
degree of compaction, 66
delay 

interval, 222
pattern, 210, 251, 252, 276

delineating thin strata, 45
densities of materials in the Earth, 18
density 

contrasts, 18, 19
logger, 49, 78
logging device, 51

dental 
concrete, 321, 324, 325, 330, 331, 333-338, 345

fillets, 334
treatment, 340, 341, 344-346

concrete, 341
work, 343, 347

depth 
of geologic materials, 38
of investigation, 11, 14, 47
of investigation for the microlog, 47
of penetration, 45

design data, 304-306, 351, 431
collection program, 304

Design Standards No. 13, Embankment Dams, 358
detecting cavities, 15
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determination, 18, 41, 52, 119, 133, 191, 203, 408, 417
of lithologies from SP logs, 41
of physical properties, 38, 203
of the relationship between weight and size, 191
of volumetric water content, 52

detonating cord, 236, 242, 255, 272, 274-277, 282, 284,
connectors, 236

deviation surveys, 6, 65, 288, 297
dewatering, 96, 198, 299, 300, 302-306, 309, 312,

314-320
design, 306
facilities, 299, 304, 314-316
wells, 306

diesel pile-driving hammer, 387
differential GPS (DGPS), 449
differential 

movement, 343, 347
settlement, 324, 330, 331

digital processing, 84, 87
dilution, 302, 444, 450, 451, 462

factor, 450
of precision (DOP), 444

direct (non-refracted) arrivals, 64
directional 

detectors, 64
surveys, 74, 75

discontinuity (discontinuities), 20, 56, 62, 63, 67, 69, 71,
190, 194-196, 200, 203, 204, 330, 340, 341, 345

disk-type meter, 126, 141
disks, 326, 418, 428
disturbed zone, 106
dispersive clays, 338
dispersive 

embankment materials, 327
material(s), 338
soil, 338

dispersivity tests, 338
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disposal guidelines, 431
disposing of samples, 432
ditches, 198, 299
double packers, 119
down-hole probe, 67, 69
drag force, 189
drainage trenches, 323
draining, 300, 302

surrounding surface water and groundwater, 302
drawdown with time, 308
draw cut, 243
drill hole deviation surveys, 6
drill jumbos, 244
drill rod energy ratio, 356, 379
drilling 

fluid loss, 67
mud, 38, 39, 361, 362, 364, 372
mudcake, 45

drive cap, 367
drive shoe, 153
driving friction, 392, 393
drop pipe, 162-165
drummy rock, 348
dry boreholes, 47
dual frequency receivers, 460
durability tests, 204, 205
durable rock types, 190
dynamic elastic properties of rock, 60
dynamites, 226, 227, 285, 294
D-6067, 397

E

earthquake 
design analysis, 8
liquefaction, 375
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Earth’s magnetic field, 80
effective porosity, 50, 56, 61, 108, 308
effects 

of bed thickness, 45
of mud cake, 52
of traffic, 9

on sensitive equipment, 9
EHE, 452-454
electric 

log, 37, 38
log correlation, 38
sounder (M-scope), 315

electrical 
current, 9, 26, 32, 77, 292, 293
field, 9
properties, 2, 10, 11, 13, 37, 38
resistivity, 1, 2, 9-11, 13
surveys, 38, 45

electrode(s), 9-11, 23, 33, 37, 41, 43-45, 47 
array, 11, 13, 42, 45
spacing, 10, 11, 43, 45

electrolyte, 16
electromagnetic (EM)

conductivity, 13, 14
profiling surveys, 10, 13, 14

induction, 13
radiation, 84
spectrum, 84, 86
surveying, 13
wave propagation, 13

electromagnetically induced telluric, 16
(large scale flow in the earth’s crust) currents, 16

electron density, 51, 445
electro-filtration, 16
electro-mechanical pulse, 57
embankment, 183, 188, 321-329, 333, 338, 349, 

350, 358
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embankment layer (lift), 326
embankment zones, 321
energy 

losses in rods, 379
transfer effects, 387

energy/count plot, 55
EPE, 453-455, 461
erodible 

foundation materials, 322
nonplastic materials, 338

erosion, 90, 183, 291, 307, 329, 330, 338
channels, 330

erosional history, 96
erosive 

action of water, 189
water forces, 191

erosion-resistant plastic materials, 338
ETE, 455, 456, 461
evaluating 

an existing source, 197
subsurface conditions, 197

excavated slopes, 302, 312
excavating, 192, 200, 266, 321-323, 338
excavation, 96, 211, 213-215, 217, 220, 229, 253, 254,

257, 259, 260, 272, 280-282, 286, 289, 297, 299,
300, 302, 303, 307, 313, 323, 329-333, 339-343,
345, 347

existing quarries, 197, 206
expandable packers, 418, 426
exploration program(s), 4, 17, 95, 99, 304, 306

F

fabricated well screens, 118
falling head test(s), 112, 118, 120, 162
false-color infrared images, 85
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fault(s), 5, 23, 85, 96, 205, 210, 321, 330, 340-342,
344-347 

investigations, 4
studies, 10, 14

feasibility stage, 198, 200, 435
feathering (edges), 334, 336, 337
feathering of the earthfill lift, 337
feeder canals, 437
field 

laboratory testing, 436
spectra, 88
spectrometer, 88
surface reconnaissance, 198

fill material, 326, 328, 331
fillet steep slopes, 325, 333
film, 67, 69-73, 75, 83-85, 176, 412, 415, 417, 419, 427
film-recording cameras, 67
filter(s), 25, 85, 189, 322, 327-329, 331 

criteria, 327
pack, 167
zone(s), 328, 338

first lift, 326-328
fishtail-type drag bit, 361
flap valves, 368
flooding, 302, 303
flow in fractures, 103
flow nets, 319, 342, 346
flowing sands, 365
flowmeter(s), 74, 81, 111

log, 74, 81
fluff, 348
fluid 

content, 41, 53
density, 51, 78
flow, 81
temperature logging device, 77
velocity, 57
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fluid-filled borehole, 57, 64
fluxgate compass, 77
focused 

device, 47
logs, 45

focused-current, or guard, resistivity device, 43, 45
foliation, 195, 205, 210, 215, 217
FOM, 454, 455
forced cooling, 343, 347
Foremost Mobile Drilling Company hammer, 383
formation water resistivities, 41
foundation 

and abutment excavations, 342, 346
contact surfaces, 328
data, 305
depth, 303
materials, 322, 326, 327, 332, 334, 335
modulus, 340
strength, 351
studies, 4
surface, 321, 322, 326, 329-331, 336, 337, 344

fracture(s), 60, 62, 74, 78, 81, 97, 98, 100, 103, 106, 107,
113, 114, 120, 137-139, 190, 192, 199, 207, 236,
239, 260, 303, 321, 330, 332

changes, 96
orientations, 98
zones, 66

fracturing, 66, 98, 104, 115, 190, 205, 229, 231, 278,
321, 335, 370, 409

the fill, 335
fragmentation, 9, 206, 209, 212-214, 218-222, 226, 227,

230, 232, 234-236, 239, 241, 242, 249, 250, 278
free face, 209, 218, 219, 223, 225, 226, 231, 235, 239,

243, 246, 251, 273, 276, 278, 282, 287, 294, 297
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freeze-thaw 
deterioration, 204
durability testing, 204
testing, 204, 205

freezing, 195, 204, 299, 339, 343, 382, 420-422, 424,
426, 428, 434

French satellite, 89
frequency 

(number per foot of borehole) of discontinuities, 67
fresh water, 13, 39, 41

sands, 41
friction 

loss, 105, 115
ratio, Fr, 400
sleeve, 397, 398

frozen rope, 382
fs, 171, 400
full column loading, 261
fully penetrating wells, 173

G

gabions, 189
gamma

radiation, 49-52
ray(s), 49, 50-52, 55, 61

gamma borehole, 111
logging techniques, 37, 38, 47, 56, 78, 111

gamma ray
count, 50, 52
detector, 50, 55
energy, 55
logs, 50

gamma-gamma
density log(s), 49, 50
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density logger, 78
logs, 51, 52

gelatin dynamite, 263, 280
geologic photogrammetry, 85
geologic structure, 31, 60, 100, 114, 209, 238
Geometric Dilution of Precision (GDOP), 444
geometric distortions, 86
geophones, 20, 27, 32, 34, 64
geophysical 

surveys, 1-3, 14, 16, 56
tomography, 66

geotechnical 
exploration, 37
investigations, 1-3, 5, 8, 15-18, 38, 48, 56, 351

geothermal 
applications, 16
areas, 16
exploration, 4, 13
investigations, 11

glacial or alluvial deposits, 189
Global Positioning System (GPS), 91, 439-450, 452-455,

457, 458, 460-463
GPR, 14
gradation requirements, 205, 206
grading for riprap, 192
grain density, 18, 51
graphite, 15
gravel

deposits, 10, 14
sumps, 348

gravimeter, 26, 78
gravity

anomalies, 18, 80
effect, 18
meter, 78, 79
meter density, 78
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permeability test, 112, 142, 147, 153, 157
values, 80

grizzly, 192
ground 

conditions, 95, 399
failure, 318
roll, 7, 34
support, 257, 300
surface electrode, 42

groundwater 
aquifers, 18
geophysics, 13
investigations, 11, 14
levels, 308, 312-315, 318
 in excavations, 300, 313
maps, 198
monitoring, 313, 314
monitoring instrumentation, 313, 314
occurrence, 303
quality investigations, 55
withdrawal, 318

ground-truth, 3
grout

cap, 323
injection, 104, 114
nipples, 323
pipes, 335, 348
potential, 97
program, 95
travel, 98

groutability, 95-98
grouting, 19, 69, 95, 98, 99, 105, 106, 299, 300, 323,

329, 335
depth, 106
in rock, 300
in tunnels, 106
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operations, 19, 69
pressures, 98

guard arrays, 47
gyratory crushers, 194
gyroscope, 77
gyroscopic sensors, 77

H

hammer drop 
friction, 379
height, 379, 382

hammer type, 379
hammers, 379

(casing type) hammers, 379
hand 

cleaning, 348
compaction, 328
tamper(tampering), 328, 336
tighten each joint, 384

Harder-Seed method, 390, 391, 393
harrows, 326
haul distance, 197, 198
hauling, 184, 205, 206, 208, 214, 220, 222, 223
HAV-180 rig, 391
hazardous materials (chemicals), 14, 275, 304, 315, 424
hazardous waste studies (investigations), 10, 14, 17,

431
HDOP, 444, 450-453, 457
headache ball, 241, 276
heading round, 243, 246, 248, 291
heat pulse flowmeter, 81
heavy grain detonating cord, 255
high resolution seismic reflection, 5
high-energy neutrinos, 55
high-frequency acoustic energy, 61
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hole wandering, 234
hollow 

AW drill rod, 381
guide rod safety hammer, 381

hollow-stem, 356, 359, 360, 364-366, 372
augers (HSAs), 364, 365, 377, 385

horizontal 
displacement, 318
permeability, 111, 174
plane, 71, 452, 453

hydraulic 
conductivity, 107
excavator, 323, 348
fracturing, 321, 370
models, 98
wedging device, 241

hydrofracture tests, 104
hydrofractured rock, 100
hydrofracturing, 98, 100, 104, 114
hydrogen atoms (nuclei), 52
hydrologic studies, 50
hyperspectral data, 88
hydrographs, 309, 319

I

igneous rock, 194
Ilmenite additives, 363
Imhoff cone, 316
impact anvil, 356, 371, 379
impeller-type meter, 126, 141
impervious materials, 322
impervious zone(s), 323, 324, 331, 336, 356

foundation contact, 323
inclined core, 321
inclinometer, 398
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inert stemming materials, 213
infiltration, 307
inflatable (straddle) packers, 118, 119, 162
initial lift, 328, 337
inspection control, 206, 207
investigations during the design stage, 199
ionosphere, 445, 446, 460
irregular rock surfaces, 328

J

jacking, 97, 98, 100, 104, 114, 127, 335, 397, 399
tests, 100

jetting and driving, 147
joint 

mortar, 325
sets, 210, 214, 340

K

kerf, 246, 247, 282

L

Landsat, 83, 89, 90
lateral, 1, 10, 13, 16, 24, 43-45, 47, 303, 308

array (resistivity), 43, 44
array spacing, 43
device(s), 43, 45
logs, 45

lava tubes, 302
layer velocities, 4
leakage paths, 16
leather cups, 118
left-hand polarized, 449
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lifts, 328, 329, 336-338, 343, 347
lime, 328, 338, 339
line drilling, 254, 255, 257, 272, 282, 325
linear features, 63
lining design, 96
liquefaction, 351, 356, 358, 359, 362, 375-378, 381, 383,

385, 388, 389, 394, 406-408
evaluation(s), 351, 362, 376, 378, 381, 389, 406
resistance, 356, 389, 406-408
resistance evaluations, 356
triggering, 406

lithologic contacts, 60, 66
lithology, 38, 39, 41, 48, 53, 74, 96
litigation, 312
load cells, 397, 398
local differential base station, 463
location 

map of the core and samples, 435
of drill hole core, 438
of stratigraphic contacts, 67

logging tools, 37, 49, 55
long-normal, 43, 45
loss of fines, 303
low

permeabilities, 108, 302
plasticity, 338, 339

low-alkali cement, 334, 335
Lugeon value, 100

M

machine stripping, 348
machine-bored tunnel, 106
magnetic 

features, 17
log, 74, 80



INDEX

513

materials, 17, 28
north, 62
surveys, 2, 13, 17, 18
susceptibility, 80

material properties for static and dynamic stress
analysis, 65

mechanical 
breakdown, 195
calipers, 74, 75
penetrometers, 395

metal expandable packers, 418
methods for obtaining size and weight data, 191
Michigan cuts, 244
microlog, 46, 47

electrode spacings, 47
sonde, 47
survey, 47

microsurvey, 46
microwave bands, 84
military GPS, 462
millisecond delays, 235, 250
mineral 

composition, 38
deposits, 15, 16
exploration, 13, 17
textures, 67

mineralogy, 38, 192, 194, 204, 405
minilog, 47
model input parameters, 99
monitoring 

during construction, 313
leakage, 17
of water control parameters, 312
well design, 317
wells, 116, 315, 317

mortar, 295, 325, 335, 336, 338, 344
movement by water, 189
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ms delays, 232, 233, 236
MSS, 86, 89
mud cake, 47, 52
mud pumps, 121
mud slab, 333
mudcap, 241
multiple 

aquifers, 107
electrode arrays, 42, 43
pressure tests, 127, 136, 137

multiple-arm calipers, 74
multiple-electrode resistivity 

arrays, 45
sonde, 38

multispectral photographs, 85
multi-beam sonar, 91
multi-beam systems, 91
muon, 55

N

N value, 356, 364, 370, 371, 374, 375, 378, 379, 381,
385

NAD27, 463
NAD83, 463
natural color images, 85
natural electrical potential, 15
natural gamma 

log, 53
logger, 49
radiation, 49, 50, 52
ray detector, 50
ray logging, 61
ray logs, 50

natural potential, 15, 33
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Navigation Satellite Time and Ranging 
(NAVSTAR), 439

near infrared wavelengths, 83
near-infrared spectrum, 85
neat cement grout, 335
needle valves, 141
negative subdrill, 229
nephelometric turbidity units (NTU), 316
neutron 

activation, 55
detectors, 52
devices (source), 49, 53, 55
log(s), 50, 52, 53
logger, 49
radiation, 52, 53
water content log, 49

new quarry or pit investigation, 197
Nk, 405
nonconducting fluids, 47
nondispersive earthfill (material), 327, 328, 338
nonerodible embankment materials, 330
normal 

array(s), 43, 44
devices, 43, 45
resistivity arrays, 43
spacing devices, 47

NTU, 316
nuclear borehole measurements, 49
nuclear logs, 49, 55
nuclear radiation logging 

systems, 49
tools, 49
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O

objectives of foundation surface treatment, 329
observation well(s), 158, 160, 161, 172, 307, 308, 312,

314, 315, 317
observed gravity, 18
office responsible for the core or samples, 437
oil exploration, 4, 7
open discontinuities, 62, 67
open holes, 37, 162
open-ended diesel hammer, 390
optical logging systems, 67
optimum 

drill hole orientations, 100
moisture content, 327, 328

orange smoke, 264
organic material, 322
orientation of the drill hole relative to the fractures, 113
outcrops, 198, 202
overburden (depth), 98, 100, 114, 199, 202, 286, 321,

323, 358, 361, 375
overexcavation, 331, 340
overhangs, 323-325, 330, 331, 333, 334

P

packer, 105, 110, 112, 113, 115, 116, 118-120, 126, 128,
130, 138, 164, 165, 309

packer(s), 74, 105, 115, 118-120, 128, 130, 162, 164,
418, 426

seal, 120
test(s), 110, 112, 113, 116, 309

packing material, 189, 418, 421, 428
pails, 417-419, 428
panchromatic photography, 85
parallel hole cuts, 243-245, 253
partially penetrating wells, 173, 174
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PDA measurement, 392
PDOP, 444, 445, 451, 452, 462
peeling, 348
penetration 

per blow, 375, 376
resistance, 351, 356, 358, 385, 388, 397,

400, 408
penetrometer, 387, 388, 395, 397, 399

tip, 387, 388
perforated pipe, 140, 315
performance, 188, 319, 388, 392

on existing structures, 189
performing gradations on the blasted product, 207
perimeter 

blasting, 257
cracking, 253
holes of a blast, 214

permafrost, 14
permanent 

labeling, 438
markers, 437

permeabilities, 45, 95, 96, 99, 108, 111, 112, 114, 115,
147, 302, 306, 307

permeabilities of strata, 45
permeability, 39, 95-100, 103, 105, 106, 107-119, 121,

126, 128, 130, 131, 133, 136-139, 142-145,
147-149, 153, 154, 157, 159-161, 163, 164, 166,
168, 170, 171, 174, 177-179, 181, 182, 198, 300,
302, 306-308, 316���330, 331, 347����������������
��	

coefficients, 143
of the soil, 306
test(s), 97, 112-116, 118, 121, 126, 128, 131, 138,

139, 142, 145, 147, 149, 153, 154, 157, 159, 160,
179, 306, 308
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permeable, 38, 39, 41, 47, 81, 96, 106, 120, 137, 138,
150, 164, 307, 347

path, 347
sand bed, 41

permeameter, 115, 182
pervious rock, 106
petrographic examination, 203, 205
petroleum 

exploration, 1, 17, 18
traps, 18

pH, 194, 317
photographs, 69, 71, 83, 85, 198, 201, 227, 435, 437
photography, 83, 85, 90, 92, 411, 414

frame, 414
photomultiplier tubes, 55
physical properties, 2, 37, 38, 81, 203, 205, 340, 356,

431
piezoelectric transducer, 61
piezometer(s), 178, 306-308, 314, 315, 362, 363

permeability test, 179
pile-driving analyzer, 392
pilot bit, 359, 364, 365, 367, 368, 370

cutting teeth, 368
seat, 368

pipable material, 342
pipelines, 16, 18, 21, 67, 295
piping, 15, 105, 115, 327, 342, 346 
pit development, 199
planar discontinuities, 63, 71
plastic 

bags, 298, 417, 419
material, 329
pails, 418, 428

plasticity, 329, 337-339, 388, 415
PLGR, 460-462
PLGR+96 receivers, 460
PMT, 55
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pneumatic instruments, 315
pneumatic-tire(d) 

equipment, 328, 337
roller, 328, 329

points of high stress concentration, 343, 347
Poisson’s ratio, 24
polar regions, 17
polymer-enhanced drill fluid, 361
(poly)urethane foam, 416
pore 

fluid content, 41
spaces, 9
water, 41, 341, 346, 395, 399, 400, 403
water stress, 395, 399

dissipation measurements, 399
porosity, 9, 18, 38, 45, 49-53, 56, 61, 66, 67, 78, 80, 107,

108, 117, 192, 194, 195, 300, 302, 308
porous 

media, 16
permeable zones, 47
tube, 315

position dilution of precision (PDOP), 462
positive ions, 16
potassium isotope K40, 50
potential electrodes, 11, 43-45
power conduits, 437
powerplants, 431, 433, 437
powder factor, 211, 213, 237-239, 251, 283, 289
PPS accuracy, 447
precipitation, 300, 303, 308, 317
Precise Position (Positioning) Service (PPS), 440, 446,

460
preferred site frequencies, 8
presentation of information, 184
preshearing, 255, 289
presplitting, 254-258, 261, 272, 274, 289
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pressure 
transducer, 130, 131, 162, 167, 398
versus flow curves, 100, 114

principal joint sets, 214
production blast, 256
progressive delays, 233, 234
propagation velocities, 57
protecting and shipping samples, 431
Protection against wetting and drying, 434
protective 

filters, 329
outer box, 422

pseudorange, 444, 449
pseudo-random noise (PRN), 442
pump bypass line, 361
pumping caused by construction equipment travel, 327
pyramid cut, 243
pyrotechnic delay elements, 237
P- and S-wave energies, 57
P- and S-waves, 64
P-code, 440-442
P-wave, 56, 60, 66

R

R95, 453
radar 

interferometry, 90
remote sensing, 90

radiation 
detector, 47
logging device, 61
logging systems, 49, 50

radioactive
isotopes, 50
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material, 53
source (material), 47, 49, 52

ramping the fill, 329
rapid freeze-thaw durability evaluation, 203
real-time viewing, 67
rebound, 336
receiver measurement uncertainties, 457
recharge conditions, 303
record tests, 436
rectangular pattern, 223
reference electrode, 45
reflectance spectra, 87
reflected shock wave, 384
refraction, 2-6, 21, 22, 25-28, 31-33, 35, 57, 64, 66, 201
refusal rule, 375
relationship between weight and size, 191
relative 

clay content, 49
density, 50, 226, 327, 357, 404, 417

remote sensing, 83, 84, 89-93
interpretations, 83

representative 
permeabilities, 307
samples, 199, 202, 203, 205

requirements 
for length of storage, 436
for storage of core and samples, 432

reservoir load, 344
resistance 

of a circuit, 41
of the conductor, 41

resistivity, 1, 2, 9-11, 13, 32, 33, 38-48, 77, 395
deflection, 41
logs, 39, 43, 46, 77
measurements, 43

revertible drilling fluids, 362
RF Link signals, 439
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right-hand polarized, 449
rippers, 330
rippability, 4
riprap, 183-189, 191, 192, 194-197, 199-208, 261, 263,

291, 298, 431
characteristics, 188
durability, 194
evaluation, production, and placement, 184
fragments, 189
quality, 188, 189, 199, 203
Quality Evaluation Report, 199, 203
quarries, 207
source(s), 184, 188, 189, 192, 194-196, 202

evaluation, 184
investigation, 195

riser and hole diameter, 314
rock 

abutments, 328
breakage, 9, 200, 239
bucket, 192, 323
characteristics, 113, 184, 192
durability, 195
failure criterion, 204
foundation(s), 327, 328, 330, 339, 341, 344, 345,

350
surfaces, 328

fragments, 183, 187, 189, 190, 192, 195, 203, 204,
323, 330

mass 
design parameters, 97, 114
permeability, 97, 98, 113, 114

quarries, 189, 194
rake, 192, 193

rockfill dams, 331, 349, 350
roller, 326, 328, 329, 337

passes, 328
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rotary 
casing advancers, 369
drilling, 356, 361-363, 369, 385, 389

rounded stone assemblage, 189
rover data, 463
rubber-tired roller, 337

S

SA, 444, 447, 449, 458, 462
Safety Driver, 383
safety 

hammer, 353, 373, 374, 380-382, 385
of dams analysis, 437

saline water, 15
salinity, 9, 38, 39, 41, 46

of pore fluids, 46
salt water intrusion, 14
saltwater/fresh water interfaces, 13
sample 

data sheets, 431
retention (criteria), 431, 434
selection, 434
size, 95, 99, 202

sampler 
shoe, 377
tip, 368

sand 
heave, 362, 363
pack, 110, 167, 317, 318

sanding in (sandlocked), 142, 356
sand-cement slurry, 335
satellite(s), 83, 89, 90, 215, 230, 231, 263, 317, 318,

439-452, 456-458, 460-463
differential correction signal, 463
vehicle position, 457
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saturated
low-strength materials, 304
materials, 7, 52, 110, 115
sand, 10, 53

saturation, 38, 53, 66, 204, 325, 327
sawdust, 416, 419, 427
sawed kerf, 246, 247
sawteeth, 330, 333
scarification, 326, 328, 336, 337
scarifying the lift surfaces, 329
schistosity, 199, 205, 206, 210
screen slot size, 317
screening of wells, 322
screens of water wells, 69
sculpture blasting, 257
sealing samples, 415
secondary arrivals, 5

blasting, 214, 220, 229, 241, 242, 292
emission of neutrons and gamma rays, 52
fragmentation, 241, 242
fragmentation techniques, 241

sediment content, 312, 316, 317
seepage, 11, 16, 95-98, 148, 299, 304, 319, 321, 322,

347, 403
control, 96, 304, 322
evaluation, 95

investigations, 11
potential, 95, 98
quantities, 96
seeps, 302, 348, 349
seismic 

anomalies, 65
energy, 26, 28, 29, 35, 56, 66
pulse, 64
P-wave velocity, 66
refraction interpretation, 4
signal, 32, 66
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source, 6, 64
stability, 325
surveys, 3, 14, 60
tomography, 66
velocities, 6, 56, 57, 60, 61, 64
wave(s), 6, 25, 27, 30, 31, 32, 34, 57, 64, 288

velocities, 64
Seisviewer, 61
Selective Availability (SA), 444, 446, 447, 462
selective quarrying, 196
self-potential surveys, 2, 11, 15, 16
sequential timers, 236
service history of material produced, 202
settlement during dewatering activities, 318
settlement of claims, 437
shaft sinking cut, 239
shale baseline (line), 38, 39
shape of individual rock fragments, 189
shatter cuts, 244
shaving, 348
shear wave velocity (velocities), 2, 5, 6, 57, 61, 64, 358
shear waves, 6, 57
shell zones, 327
shipping containers, 420-422, 429
shop vac, 348
short normal array, 44
short rods, 384
shotcrete, 336
shotpoint depth, 65
shrinkage, 338, 342, 343, 347
Side Scan Sonar (SSS), 91
side-looking airborne radar (SLAR), 90
single 

column charge, 237
frequency receivers, 460
packer, 110, 119

single-beam systems, 92
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single-electrode array, 45
single-point array, 43
single-receiver devices, 57
siting studies, 1, 4
slab cut, 243
slabbing, 259
slake (slaking), 195, 323, 332, 333, 339, 343, 432
slashing, 259
slope 

failure, 318
protection, 184, 187, 188

sloughing, 139, 326
slug tests, 112, 118, 166
slush grout, 321, 325, 330, 335, 336, 338

mix, 335
small-strain dynamic properties, 2
smooth blasting, 233, 257-259, 272, 274, 294, 325, 331
sodium sulfate soundness test, 204, 205
soil 

cement, 184
foundation compaction requirements, 327
infiltration data, 307
liquefaction criteria, 375

solar flare(s) activity, 445, 460
solid steel guide rod, 381
solution 

cavities, 56, 63, 66, 67, 210, 211, 302, 330
features, 60, 333

sonde, 37, 38, 43, 45, 47, 49-53, 55-57, 61, 77
electrodes, 45

sonic 
energy, 56
vibrations, 9

SP log (logging), 38, 41, 43, 50
SP peak, 41
space segment, 439
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spacer 
blocks, 423
ring, 371

spacing-to-burden ratio, 232, 233
spalling, 194, 343, 347
special purpose electric logging devices, 46
specific gravity (gravities), 18, 78, 191, 204, 294, 297
spectral 

analyses, 55
bands, 87, 88
data, 83, 84
logging sonde, 55
logs, 55
ranges, 83
resolution, 83, 84, 87, 89
signatures, 84

spectrometers, 84
spontaneous potential, 15, 33, 38, 41
spoofing, 441, 442, 446, 447

environment, 447
spray coating, 333
spring suspension system, 422
springs, 74, 302, 342, 346, 439
square drill pattern, 223
SSGS, 205
SSSG, 191, 192, 204
stability requirements, 342, 346
staggered pattern, 223, 224, 295
Standard Penetration Test (SPT), 351
Standard Position Service, 446
standard surveying methods, 318
standing water, 328
standpipe, 165, 315
Stanley waves, 6
static 

pore water pressures, 395
water levels, 308
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Station Receiver, 449
statistically significant sample size, 99
steeply dipping plane, 71
stemming, 213, 215, 222, 227-230, 239, 257, 260, 263,

271, 274, 295, 296, 298
stemming column, 222
stepped 

pressure tests (step test), 100, 104, 114
surfaces, 321, 324, 331

stereo imaging, 89
storage, 107-109, 128, 142, 167, 168, 265, 266, 281, 283,

289, 295, 300, 307, 409, 410, 414, 415, 418, 420,
424, 427, 431-436, 438

costs, 431
facility, 432-434
of core, 432, 434
periods, 431

storativity, 108, 307
stove to melt wax, 427
straddle packer, 164
strain gauges, 397
strata boundaries, 39, 41, 45
stratum boundary resolution, 45
stream gravel, 183
stress 

anomalies, 321
caused by placing earthfill, 335
concentrations, 324, 331, 340
relief, 96

strike and dip of planar features (strikes and dips), 63,
73

string loaded, 257
stripping, 322, 325, 348

of pervious materials, 325
operations, 325

structural concrete, 334, 336
Su, 405
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subdrilling requirements, 217
subsurface cutoffs, 300
subsurface 

geologic conditions, 37, 195, 305
hydraulic conditions, 303, 305
layer resistivities, 38
materials, 2, 10, 11, 13, 48, 107, 112, 115

suitable riprap source, 196
sulfates, 334, 335
sulfide, 15
sump pumps, 315
sumps, 299, 300, 322, 323, 348
sunspots, 445
supplementary dewatering, 300
surface 

and subsurface data, 305
cracks, 329, 335

in the foundation, 329
drains, 299
electrical surveys, 38, 45
saturated dry specific gravity (SSSG), 191
water, 299, 300, 302, 303, 307, 309, 312, 318
wave(s), 5-8, 27, 34, 57, 60

surveying, 8
survey control, 85, 318
susceptibility logs, 80
swelling rock, 103
swivels, 126
S-wave, 33, 57, 60, 64, 65

arrival, 64
cross-hole tests, 65

Sy method, 390, 392, 393
synthetic polymers, 362
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T

talus, 7, 194, 198, 202
piles, 198, 202

Televiewer, 61
tamped cartridges, 226, 255
tamping (tamper) 

feet, 326, 328, 329
plug, 257
roller(s), 326, 328, 329
roller feet, 328

TDOP, 444, 451
television cameras, 67
temperature 

changes, 426, 434
device, 77
logging, 77, 78
probe, 78
variations in the fluid, 77

temporary 
labeling, 438
storage, 433

tension zones, 321
tensioned mechanical arms, 74
test 

blasting (blasts), 207, 263, 267, 281, 286, 297
grout section, 105
pressure(s), 96, 100, 103, 104, 113, 114, 119
wells, 110, 133, 134, 306-308

testing subsurface samples, 197
TFOM, 455, 456
theoretical overburden stress, 114
thermal 

infrared, 84, 86, 87, 90
systems, 86
wavelengths, 87

properties of materials, 86
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thermistor (thermal resistor), 77
thick-wall, 353
thickness of the riprap, 184
thrust blocks, 339
tight, impermeable rock, 106
timbers, 15
time-varying, low frequency, electromagnetic fields, 13
top of rock configuration, 19
topographic maps, 198, 463
total dissolved solids (TDS), 317
total porosity, 108
toxic waste studies, 11
tracer elements, 50
tracked equipment, 330
tracking, 424, 460, 461
transferring core, 432
trapped water, 41
travel times, 57
trial blasts, 263
triaxial arrays, 64
tricone 

bit, 370
rockbit, 361

trimming, 259
troposphere, 445, 446, 461
true orientation (strike and dip), 67
true P- and S-wave velocities, 65
true velocities, 64
tunnel alignments, 95
tunnel delays, 250
tunnel studies, 96
tunnels, 67, 95, 98, 99, 106, 244, 273, 291, 431, 448
turbidity, 116, 315-317
turbulent flow, 103, 117, 127
two-dimensional (2-D) projection, 73
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U

UERE, 456, 457
ultraviolet radiation, 445
uncased boreholes, 51
unconfined compression, 358, 405
underground blast rounds, 243
underwater surveys, 91
undisturbed soil samples, 436
undrained strength in clays, 358
uniformity of rock, 195
unsaturated conductivity coefficient, 132, 146
unsuitable subgrade, 302
unsupervised storage, 432
unwatering (methods), 198, 299, 300, 302, 317
uplift of constructed features, 302
URA, 452, 458, 459
USBR 7020, 397
user 

equipment (UE) errors, 456
Equivalent Range Error (UERE), 456
Range Accuracy (URA), 452, 458
segment, 439, 440

V

vacuuming, 348
vadose zone, 112, 115, 306
vane shear, 358, 405

testing, 405
variable head tests, 170
variations in fluids, 45
VDOP, 444, 450-453, 457
velocity 

contrast, 11, 66
reversal, 5
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vertical 
electrical soundings, 11
hammer device, 64
surfaces, 330, 333, 334

very high resolution mapping of near-surface geology,
15

vibration 
damage, 9
levels, 9, 332
protection, 412

vibratory compactors (rollers), 326
videotaped, 69
vinylidene chloride, 415, 427
visible spectrum, 85
void ratio, 53
vugs, 63, 78

W

WAGE, 460
wall 

irregularity (irregularities), 52
of a borehole, 37

washout zones, 74
wastage, 196, 200, 201
waste piles, 194
water 

action, 189, 205
content, 38, 46, 49, 52, 53, 358, 417
content (saturation), 38

by weight, 53
of strata, 46

control, 299, 303-306, 309, 312, 317, 319, 322, 347
data, 306, 309
facilities, 305, 306, 312, 319
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investigations, 305, 317
methods, 322

energy, 183
gel columns, 255
jetting, 332
level monitoring instrumentation, 313
meters, 126, 141
quality, 166, 308, 309, 316-318, 334, 336

analyses, 308
removal, 300, 348
salinity, 38
table, 7, 15, 119, 127, 130, 144, 148, 150, 155, 157,

158, 164, 175, 299, 303, 356, 358, 359, 365, 385
take(s), 96, 103, 105, 113, 127, 136
test(s), 98, 100, 105, 114

calculation, 97
data, 96, 106, 113
information, 97
pressure, 103
results, 96, 97, 103

washing, 332
watertight riser, 315
wavelength range, 84
wavy core surfaces, 409
wax, 412, 415-419, 427
waxed wood disks, 418
weight of the rock fragment, 191
well(s), 67, 69, 109, 110, 116, 133, 134, 158, 160, 161,

173, 174, 299, 306-308, 312, 314-318, 322 
collapse, 316
point systems, 315, 316
points, 322
screen(s), 64, 74, 118, 172, 315

well-graded riprap, 194, 207
wet 

and dry density, 53
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foundations, 327
rope, 382

whipping, 384
Wide Area GPS Enhancement (WAGE), 460
wireline (wire line), 370

acoustic/seismic logging systems, 56
devices, 73
electrical systems, 42
nuclear radiation systems, 49
packers, 105, 115

wood shipping containers, 422
workability and nesting of the rock assemblage, 189

Y

Young’s modulus, 24
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