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Abacus, determining dyke dip, 87
ABEM Terraloc Mark III, 407
ABEM Terraloc Mk6, 134
ABEM Terrameter SAS-300B, 127
ABEM WADI, VLF receiver, 131
accuracy
cross-hole radar tomography, 429-30
microgravity techniques, 429-30
resistivity surveys, 429
seismic surveys, 429
acoustic characterization, geological structures, 75-88
acoustic formation velocity, determination by animation, 86-88
acoustic signal visualization (3D), 75-88
in hard formations, 75-79
in soft formations, 79-80
acoustic transit time and resistivity, in pipework, 195, 196
acoustic turbidity, 230-1
airborne geophysics, Dounreay, 338
airfilled cavities, largest negative gravity anomalies, 153
airgun downhole, generating tube waves, 143
airgun seismic source, 143
A1-Dahr (Kuwait)
mass deficiency estimation, 162
microgravity survey, 156-62
Alcubierre tunnel, use of SASW, 58
Alhambra (Granada), 61
SASW tests, 59-60
American Society for Testing Materials (ASTM), 29
anisotropy
cross-hole seismics, 250-1
degree of, 274
electrical, 18, 293-4
percentage, Kensworth Chalk Quarry, 277
apparent resistivity
anisotropy, 273-4
landfill, 134-6
apparent resistivity pseudosection, 38, 236
Arbre viaduct
Belgium, 167
radar velocity tomogram, 170, 172
argillaceous sediments, thermal conductivity, 355-63
artefacts
La Gileppe Dana tomography, 179-80
in processing, bore-hole seismics, 251
in radar tomography, 168
attenuation with depth
P-waves, 80
pseudo Rayleigh waves, 80
S-waves, 80
Stoneley waves, 80
attenuation tomography, 141
Auriat borehole (Massif Central), 75, 76, 77, 78
automatic first break picking, 393
automatic gain control (AGC), georadar, 68
automatic imaging, 38
Average Claim Value, 384

azimuthal apparent resistivity
Churn Estates, 277-9
Longwood Limestone Quarry, 280
polar diagrams, Kensworth Chalk Quarry, 275-6
azimuthal resistivity, fracture orientations, 273-81
azimuthal seismics, fracture orientation, 273-81
azimuthal lip velocity
polar diagrams
Churn Estates, 278, 279
Kensworth Chalk Quarry, 275-6
back projection technique, pole-pole resistivity imaging, 237
Balazuk, 1 borehole (Ardache), 87
Barry Old Harbour
shallow reflection acquisition parameters, 215
shallow seismics, 211,215-9
basement aquifers
SE Zimbabwe, 307
integrated study, 307-12
bender element, 365, 366, 367, 368
bent-ray analysis, marginal gains, 260
Bergen-op-Zoom, 295, 297
Bernburg (Germany), seismic refraction survey, 407-11
Biarritz, Ch. de Gaulle sewer, 197
BISON DIFP, 9000, 211
Blackwell Farm (Surrey), resistivity imaging, 237-40
block-faulting, Saar-Nahe Basin, 45-6
Bordeaux, J. Aubert sewer, 197-8
borehole acoustic signal processing, 75-88
borehole electrics, 23-5
borehole geometry tool (BGT), 283
borehole geophysics, 20-9
in fractured rock, 267-8
SE Zimbabwe, 308-11
borehole in-seam microseismology, 323
borehole induction logging, 107
borehole logs, applications and limitations, 14
borehole radar tomography, 167-73
borehole televiewer logs, 268
borehole television, 24
borehole-to-borehole resistivity, 89, 90
borehole-to-surface resistivity, 89, 90
Borrowdale Volcanic Group, 299
Bouguer anomalies
A1-Dahr, 159, 160, 161
derivatives, 191
directional filtering, 185, 187
downward continuation, 191
mine workings, 186
profile, 132, 133
removal of long wave length features, 189, 190, 191
residual, 186
South Wales, 163
spectral analysis, 191
Boulder (Colorado), hydraulic stimulation, in granitic
basement, 271
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boulders, in weathered granite, 385-7
Bressan Basin (France), salt rock, 373
BRGM, 333
BS5930 - Code of Practice for Site Investigation, 4
BSI DD175, 6
Buffalo guns, 133
frequency spectra, 213, 216
seismic source, 133, 213
Building Research Establishment (BRE), 97
Bulk Modulus (K), 21, 118
borehole sonics, 21-2
Bureau de Recherches Geologique et Minieres (BRGM), 327
buried cliff line, Eartham Pit, 205-7
caliper log, 21
Campus Geopulse, 237
cavities, effective size, 154
cavity detection, using microgravity, 153-66
cavity location, microgravity techniques, 183-92
Cere-la-Ronde, 79, 81, 84
Chalk
dissolution features, 235-45
seismic anisotropy greater than electrical resistivity, 280
stiffness and porosity, 116, 117
Chalk Marl, 327, 333, 334
Channel Tunnel, marine route seismics, 327-34
Channel Tunnel seismics
borehole geophysics, 329, 331-3
data accuracy and reliability, 330, 331
data processing, 330
instrumentation, 329
methodology, 328-9
position accuracy, 328
Chek Lap Kok Formation (Hong Kong), 227, 228
Chek Lap Kok (Hong Kong), high resolution seismic reflection
survey, 225, 227-30
Chek Lap Kok (Hong Kong) geophysics, 223 33
chirp frequencies, 294
circular ray paths, seismic tomography, 175
Clarens Formation, 142
coal-seam, as waveguide, 323
coastal site investigation, multichannel high-resolution shallow
seismics, 211-21
Code de bonne practique, 29
coherance function, 55
coherence function, of cross-spectrum, 55-6
coherence and phase, 55
Columbia buried metal test site, 111
common midpoint (CMP) reflection seismics, coastal sites, 211
compensated neutron log (CNL), 300
concrete, electrical resistivity in damaged, 197
conductivity landfill, 136
conductivity surveying, leachate plumes, 20
Construction Industry Research and Information Association
(CIRIA), 4
contact resistance, 41
contaminant plumes, 90
contaminant studies, 40-2
contaminated sediments, in inland waterways, 295
continuous surface wave (CSW), 119-20
contract documentation, 430-1
contrast, in physical properties, 10

control on interpretation, lack of redundant data, 397
correlation boreholes, 28
Coventry Colliery
event locations, 324
in-seam microseismology, 323
creep, salt rocks, 373-80
Cretaceous Chalk, resistivity sounding, 201-9
cross-borehole flowmeter measurements, 268-71
cross-correlation and group velocity, soil shear wave velocity,
370
cross-hole geophysical methods, 24-5
cross-hole seismic data, variability in quality, 147
cross-hole seismic tomography, 119, 141-51,247-64
curved ray analysis, 249
cross-hole seismics, 119
cross-hole survey instrumentation, 142-3
cross-hole tomography, 119
comparison of velocities with log data, 146
curved ray path, 146
dam foundation studies, 141-51
faulted Oxford Clay, 256-59
identification of shear waves, 146
inversion algorithm, 147
ray path geometry, 146
signal to noise ratio, 143
use of smoothing operator, 146
crushed and microfractured zones, acoustic visualization, 79
curved ray analysis, cross-hole seismic tomography, 249
curved ray inversion, radar tomogrphy, 169
dam foundation studies, cross-hole tomography, 141-51
dam site microgravity survey, 188-91
damaged concrete, electrical resistivity, 197
DC resistivity method, 90
depth, of penetration (geophysical surveying), 9, 10
depth to bedrock, electrical tomography, 39
detonator seismic source, 219
dielectic permittivity, 169
Differential Global Positioning System (DGPS), 293
diffraction, in cross-hole seismic tomography, 249
diffraction tails, at ends of water table reflector (Epe), 66
digital filtering, microgravity surveys (South Wales), 162, 163
digital records, backed by paper copy, 393
dilatant creep, rock salt samples, 373, 379
dipmeter, 23
discontinuities
and stiffness, 117
wireline logging, 303
discontinuous sand layer, resolution of, 11
dispersion curves, 54
in homogenous embankment, 57
in non-homogeneous embankment, 56
uncontrolled waste dump, 58
dissolution features, in Chalk, 235-45
distance range concept, in REFRACT, 403-4
disturbed zone, around cavities, 154
divided bar apparatus, 358
domestic waste, geotechnical properties, 136
Dounreay
airborne geophysics, 338
geophysical survey planning, 336-43
Down Ampney, cross-hole seismic tomography, 256-9
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down-hole geophysics, in highway cutting investigation, 283-91
down-hole seismics, 119
dredging
assessment of soft soil stiffness, 347-53
shear waves, 347-53
drilling diagnostics, use of wireline logs, 300-1
dropped weight seismic source, 133
dual density (DDI-gamma ray log), 283
dual focused electric (DFE) probe, 283
dual laterlog (DLL), 300
dual neutron (NN1) probe, 283
Dutch cone test, 118, 119
dykes
pseudo-Rayleigh waves, 85-6
Slingram response, 103
Eartham Pit
buried cliff line, 205-7
lithological interpretation, 205
resistivity soundings, 202-7
EARTHDATA, 9690, 318
East Farm (Suffolk)
archaeological site, 207-8
resistivity soundings, 207-8
education, in the future, 421-4
effective resistivity tomogram, Arbre viaduct, 171
EKKO PE IV, 132
EKKO pulse system, 65
electrical logging, 23-5
electrical resistivity imaging, 35-41
Chalk dissolution features, 235-45
Wenner array, 236, 237, 239, 240, 242, 243, 244
electrical resistivity methods, 17-19
electrical tomography, 37
applications, 38-43
depth to bedrock, 39
contaminant studies, 40-2
'equivalence', 40
monitoring fluid flow, 41-3
near-surface features, 41
resource studies, 39-40
electrode positioning, pipework, 193
electrolytic conduction, 89
electromagnetic flowmeter, 268
electromagnetic methods, 19-20
for cavities, 184
electromagnetic pulse techniques, 20
electromagnetic techniques, 90, 129-32
and environmental monitoring, 103-12
EM-31, 130
EM-34(3), 130
EM-38, 130
Emax, 118
engineering geophysical methods, usefulness, 12
engineering seismic refraction practice, 391-8
engineering site investigation, cross-hole seismictomography,
247-64
English Heritage, geophysical surveying in archaeology, 29
environmental monitoring
electromagnetic techniques, 103-12
resistivity method, 89-95
environmental noise, in gravity survey, 10
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Epe well field (Netherlands)
clay barriers, 73
exploratory boreholes, 70 1
georadar survey, 65-70
seasonal variations observed by radar, 70, 72
'equivalence', 40
expenditure, on geophysical services, 425
faults, near-surface, resolution of, 337
FDEM (Slingram), 103
first arrival, algorithms, 413
first break picking, best done on a computer, 393
fluid flow, unsaturated zone, 39-41
fluid mud layers, 347
focused resistivity logs, 23
Fontwell (West Sussex)
dissolution features, 241
resistivity imaging, 240-3
formation microimager (FMI), 300
formation porosity, time average equation, 21
formation scanning, 23-4
formation velocities, 75
Fosse Dangeard, 329
foundation design
in karstic environment, 167-73
radar tomography, 167-73
Foyers scheme, 18
Fracture Index, 17
fracture orientations, azimuthal resistivity, 273-81
fracture systems, Southern Zimbabwe, 307-13
fractures and dykes, acoustic visualization, 75-9
frequency domain electromagnetic method (FEM),
groundwater pollution, 90
frequency spectra
Buffalo guns, 213, 216
hammer seismic source, 216
Frera Dam, 17
future, of engineering and environmental geophysics, 419-26
gamma density logs, 333
gamma-gamma, 22
gamma-gamma logs, 22
gamma-rays spectrometry, 338
gas, in sediments, 295
Gault, 134
Gault Clay, 327, 330, 333, 334
Gauss' Theorem, 162
GBR-oriented VLF, 338-41
GDF borehole (Cere-la-Ronde), full wave form display, 84
Gdynamic, local strain measurement, 368
GEM GSM-19G, 134
Generalized Reciprocal Method (GRM), 212, 407
geochemical logging tool (GLT), 300
Geological Society Engineering Group Working Party, 4, 29
geological structures, acoustic characterization, 75-88
geometric mean model, for thermal conductivity, 361-2
Geonics EM-31, 46
Geonics EM-38, 136
geophones, noise-cancelling, 134
geophysical contracts, road construction, 384-5
geophysical and geological logs, correlation, 284-7
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geophysical methods
application, 12-20
usefulness of engineering, 12
geophysical survey
basic principles, 8-12
integration into site investigation, 25-6
planning, 27-9
geophysical surveys
in site investigation, 3-34
specifications, 28
geophysical trial survey, 27
geophysical wireline logging
oilfield industry techniques, 299-304
Sellafield, 299-305
geophysicists, professional role, 28, 29-30
geophysics, Chek Lap Kok (Hong Kong), 223-33
georadar, imaging groundwater steps, 63-73
georadar survey, Epe well field (Netherlands), 65-70
geotechnical interpretation, radar tomography, 169
Glauconitic Marl, 333, 334
Gmax, 118
granitic basement, hydraulic stimulation, 271
gravity surveying methods, 19, 132-3
Green's functions, in response of layered half-space, 56
GREMIX, 212
Grey Chalk, 333
grid basis measurement, 9
ground conductivity meter survey, plume of acid mine drainage,
105-7
ground conductivity meter surveying, 104-7
electrical skin depth, 104
operation at low induction number, 104
and vertical electric sounding, 105
zero error, 104-5
ground conductivity meter and TDEM, over brine plume, 109
Ground Penetrating Radar (GPR), 20, 45-52, 89, 131-2
and foundation design, 167-73
ground probing radar, sections over Hahnwies Fault, 49
Ground Probing Radar (GPR), over probable fault, 45-52
ground stiffness
determined by seismic methods, 113-23
geotechnical value, 113-23
ground truthing, 8
groundwater flow modelling, in push moraines, 63-5
groundwater pollution, frequency domain electromagnetic
method (FEM), 90
GSM-19T, 134
Hahnwies Fault
directional drilling, 52
geophysical survey, 46-7
ground probing radar, 45-52
'halo' effect, cavities, 154
hammer seismic source, frequency spectra, 216
Hang Hau Formation (Hong Kong), 227, 228, 230
hard formations, 3D acoustic signal visualization, 75-9
Haringvliet, 297
Heather Formation, thermal conductivity, 357
high-resolution borehole flowmeter, 267-72
high-resolution resistivity image (FMI), 300
high-resolution seismic reflection interpretation
effect of velocity variation, 229-30
engineers use of, 231-2

high-resolution strain gauges, 113
highway cutting
geophysical investigations, 283-91
use of downhole geophysics, 283-91
Hilbert Transform technique, 154
historical information, use, 9
Hog's Back (doline), 237-40
Hog's Back (North Downs), 237
horizontal gradient of vertical potential field, 91
Hoveringham Quarry, 40
hydraulic stimulation, of fractures, 269-71
hydraulic tomography, in fractured bedrock, 267-72
hydraulically active features, identification, 268
hydrogeological testing, with wireline logging, 302
hyperbolic model, soils, 54
HYPOCENTER, 318
hypocentres, distribution at Thoresby Colliery, 320-2
imaging groundwater steps, in push moraines, 63-73
imaging and tomography, 427-8
impedance tomography, 89
impulsive loading (wave trains), 54
induction logging, 107
inductive conductivity, 129-31
information, sources of, 5
inland waterways, shallow seismics, 293-8
Institution of Civil Engineers, 5
Site Investigation Steering Group (SISG), 4
instrumentation, in the future, 419-20
Interpex Seistrix, 2, reflection, 213
interphase dip, calculation from borehole acoustics, 80-1, 86-7
inversion, VLF(R) profile, 47
Irvine Bay, 350
Kansas Geological Survey, 134
Kappameter KT-5, 136
Karoo Sequence, 142
karstic environment, radar tomography, 167-73
Kellaways beds, bent ray analysis, 260-1
Kensworth Chalk Quarry, 274-7
Kimmeridge Clay, 126, 134
KTB borehole, Northern Bavaria, 79, 81, 82
Kuwait
AI-Dahr residential area, microgravity survey, 156-62
migrating voids, 155
La Gileppe Dam
geological cross section, 176
RQD, 179
seismic tomography, 175-82
tomograms, 178
La Gileppe Dam tomography, artifacts, 179-80
Laboratoire Central des Ponts et Chaussees (LCPC), 175
laboratory tests, on rock core, 287-90
LaCoste & Romberg
gravity meters, 185
model D gravity meters, 156
Lake Huron Tunnel, 18
land reclamation (South Wales), microgravity surveys, 162-5
landfill
density, 136
geophysical methods, 15
magnetic susceptibility, 136

INDEX
physical properties, 134-6
Rayleigh wave methods, 97-102
resistivity, 89-95
seismic velocity, 136
landfill boundaries, delineated by magnetic techniques, 134
landfill sites, multicomponent geophysical surveys, 125-38
LANDSAT, 388
leachate plumes, conductivity surveying, 20
Lesotho
P-wave tomogram, 148
S-wave tomogram, 149
shear modulus tomogram, 150
Young's Modulus tomogram, 151
Lesotho Highlands Water Scheme Development, 141
geological succession, 145
linear elasticity, 115
liquefaction, use of SASW, 60
litho-density log (LDL), 300
Liverpool Range, Section A Highway, 394, 395, 396
logs, short normal, 23
London Clay, stiffness, 116
Longwood Limestone Quarry, 277-9
low induction number, operation of ground conductivity
meters, 104-5
LUND imaging, 128
magnetic anomalies
man-made, 19
mine shafts, 10
magnetic methods, 19, 134
magnetic surveying, for cavities, 184
Manatee Springs, Florida, 154
marine gravity surveys, Dounreay, 337
marine seismics
Dounreay, 337
Sellafield, 340-1,342-3
mass deficiencies, estimation (A1-Dahr), 162
median depth of investigation, electrical resistivity imaging, 38
micro spherically focused log (MFSL), 300
Microfix, 329
microgravity
detection of cavities, 153-66
on karstic dolomitic limestone, 187-8
microgravity surveys
A1-Dahr (Kuwait), 156-62
dam site, 188-91
shallow mine workings (South Wales), 155-6
South Wales, 185
steel works (UK), 185-7
terrain corrections, 154
microgravity techniques, cavity location, 183-92
mine shafts, magnetic anomalies, 10
mineshafts and cavities, gravity surveying, 19
minimum structure resistivity cross-section, 49
mining-induced seismicity
microseismic monitoring, 315-26
surface monitoring, 315-22
Mirror Lake, New Hampshire, 270
model simulations, tomogram artifacts, 180
modern geophysics, 427-32
monitoring fluid flow, electrical tomography, 41-3
Muela Dam (Lesotho), 142-51
Muela Mudstone, 142
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multichannel high-resolution shallow seismics, coastal site
investigation, 211-21
multichannel sonic probe (MSI-P), 283
multicomponent geophysical surveys, landfill sites, 125-38
multicore cable, in electrical tomography, 37
Murphy's law, 5
National Economic Development Office (NDO), 3
National Geosciences Data Centre (NGDC), 5
National House Building Council (NHBC), 3
National Housing Authority of Kuwait, 157
National Measurement Accreditation Service (NAMAS), 28-9
natural gamma ray logs (GR), 22, 300
natural gamma ray spectrometry (NGS), 300
Nautical Depth Concept, 347
near-field effect, bender elements, 370
near-surface features, electrical tomography, 41
negative microgravity anomalies, 153
Netherlands, waterways surveys, 293
neutron-neutron logs, 22-3
New England Highway, Australia, 394
NNA-oriented VLF, 338-9
noise-cancelling geophones, 134
non-dilatant creep, rock salt samples, 373, 379
normal resistivity logging, 23
observed settlement, of plate and surface wave geophysics, 121
Offset Wenner array, 274, 275, 277, 278
oil contamination, 90
oilfield industry techniques, geophysical wireline logging,
299-304
open hole logging, 300
ORE Model, 132P pipeliner, 294
Oxford Clay
anisotropy, 250-1
cross-hole seismics, 250-1
faulted, cross-hole seismic tomography, 256-59
hydraulic testing of fault, 259
OYO McOhm-21,237
OYO MCSEIS, 160M, 143
P-wave attenuation, rock salt samples under creep test, 374-5,
375-8
P-wave magnitude, rock salt samples under creep test, 374-5,
375-8
P-wave velocity, in rock salt samples, 374-5, 375-8
palaeosol crust, not identified by seismic records, 227, 228, 232
Paris to Brussels, TGV link, 167
Parkgate seam, 318, 325
penetration, depth of (geophysical surveying), 9, 10
Permanent International Association of Navigation Congresses
(P.I.A.N.C.), 347
pesticide spraying, 65
phantoming, using REFRACT, 401-2
physical properties, contrast, 9, 10
physical property
grid basis measurement, 9
on horizontal profile, 9
pipeliner frequencies, 294
pipeliner surveys, sampling, 295
pipework
acoustic measurements, 194, 195
acoustic transit time and resistivity, 195, 196
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pipework (continued)
direct current resistivity, 193
electrode positioning, 193
sonic and electrical measurements, 193-5
plate loading tests, weathered chalk, 121
plate test settlement, surface wave prediction, 121
Poison's Ratio, borehole sonics, 22
Poisson's ratio, 118
pole-pole array, compared with Wenner array, 244
pole-pole configuration, resistivity imaging, 236, 237, 238, 239,
240, 241,242, 243, 244
porosity, chalk, 116
Port Talbot Docks, shallow seismics, 211,212-15
Port Talbot Harbour see Port Talbot Docks
positioning, in sub-bottom profiling, 294-5
potential field, vertical sampling, 91
potential field methods, 13, 16
potential gradient field, 90-1
power spectrum analysis, use in microgravity surveys, 162, 163,
164
predictive scenarios, groundwater flow modelling, 63
primary creep, salt rock samples, 373
probability and sampling, 6
processing and presentation, in the future, 420-1
production logging, location of inflows, 301
professional status, of engineering geologists and geophysicists,
427
professionalism and standards, in the future, 425
pseudo-Rayleigh waves, 77, 80
pseudo-sections, resistivity, 193
Pulse Ekko IV GPR system, 46
Purton (Wiltshire), cross-hole seismics, 250-1,252
push moraines, imaging groundwater steps, 63-73
quality assurance/quality control (QA/QC), 27, 30
quality factors (Q1, Q2), rock salt samples under creep tests,
374-5, 375-8
radar amplitudes, diagnostic for reflectors, 68
radar attenuation, 169
radar facies, for ice-pushed ridges, 66
radar sections, probable fault, Saar region, 45-52
radar tomography
artifacts in, 168
and foundation design, 167-73
geotechnical interpretation, 169
resolution, 168
radar velocity
determination, 69
distribution, 168
limestone water content, 169
tomograms, Arbre viaduct, 170, 172
Radioactive Logs, 22-3
RAMAC tomographic inversion, 168
random sampling, areas of contamination, 6
ray bending, for planar features, 249
ray coverage, cross-hole seismic tomography, 248-9, 250
ray tracing
ambiguity, 415
verification, 415
ray tracing example, 414
Rayleigh wave data, correlation with borehole and trench logs,
98-100

Rayleigh waves, 97-8, 118
2D, 56
depth of shallow landfill, 97-102
effective depths, 98
generation of, 97-98
raytrace checking, 393
Reciprocal and Intercept Time methods, 393
Reciprocal Method, use in REFRACT, 404
reciprocal and phantoming methods, in seismic refraction,
407-11
redundant data, and interpretation control, 397
reflected seismic signals, 10
reflection seismics, 119
REFRACT, 393, 394, 397, 398
distance range concept, 403-4
phantoming, 401-2
segmentation, 401
seismic refraction interpretation, 399-406
use of reciprocal method in, 404
refraction seismics, 119
refractor depth, accuracy, 415
refuse, prediction of depth, 100
regional gravity gradients, removed by digital processing, 165
regularized inversion, VLF(R) data, 45-52
reliability index, refraction interpretation, 414
resistivity anisotropy, 274
resistivity imaging, 128
resistivity method, environmental monitoring, 89-95
resistivity pseudo-sections, 129
resistivity sounding, for depth to Cretaceous Chalk, 201-9
resistivity surveying, for cavities, 184
Resix, 127
resolution
discontinuous sand layer, 11
improved with subsurface-to-subsurface resistivity, 90
vertical and lateral, 9, 10
VLF(R) profiles, 47
resonant column testing, 113, 348
resource studies, electrical tomography, 39-40
Road and Traffic Authority
New South Wales, 283, 383, 384, 399-406
experience with contracts, 384-5
of NSW (RTA), 391-4
rock fill dams, use of SASW, 60-1
rock mass characterization, wireline logging, 304
rock mass investigation, 428
rock mass structure
borehole-to-borehole tomography, 272
geophysical soundings, 272
rock porosity, in situ, 23
rock properties from downhole seismics, compared with
laboratory, 290
Rock Quality Designation (RQD), 17
La Gileppe Dam, 179
RockWare, geology mapping, 294, 295
Rugby UK, 16 kHz transmitter, 46
Saar region, Germany
geology, 45-6
VLF(R) over a probable fault, 45-52
Saar-Nahe Basin, Germany, 46
salt rock samples, ultrasonics and long term creep tests, 373-80
sampling, probability and, 6

INDEX
Schlumberger array, 18, 237, 244, 274, 276, 277, 279
Schlumberger array (VES), 46
Scintrex CG-3, 132
Scintrex IGS-2, 46
scroll cards, resistivity for sewers, 194
SE Zimbabwe, lineaments, 307
secant Young's Modulus, 114
secondary creep, salt rock samples, 373
secondary magnetic field, quadrature phase component, 104
sediments
with gas, 295
thermal conductivity, 355-63
segmentation
accuracy, 414
on travel time curves, 413
using REFRACT, 401
seismic cone, 119
seismic interpretation, using REFRACT, 399-406
seismic methods, 16-7
determination of ground stiffness, 113-23
seismic reflection, 134
landfill sites, 134
waterways sediments, 293-8
seismic refraction, 91, 133-4
evaluation of ray tracing, 413-6
interpretation using REFRACT, 399-406
landfill sites, 133-4
practice
early to mid-1980s, 391-2
new, 392-4
ray tracing, 413-6
road construction, 383-90
seismic and phantoming methods, 407-11
seismic refraction in road construction, quantification of
boulders, 385-7
seismic refraction survey, Bernburg (Germany), 407-11
seismic sections, appropriate scales, 394
seismic sources, 133
seismic surveys, for cavities, 184
seismic tomography, 25
m karstic environment, 168
La Gileppe Dam, 175-82
principles, 249
SE Zimbabwe, 309-11
limit to resolution, 310
Seismic Travel Time Calibration (STTC), 333
seismic velocity index (SVI), 17
seismicity
spatial distribution, Thoresby Colliery, 319-21
temporal variation, Thoresby Colliery, 322-3
seismics, high definition for Channel Tunnel, 327-34
seismometer, Willmore Mk IIIA, 318
Self-Potential (SP), 128-9
Sellafield
airborne geophysics, 341
electromagnetics, 342
geophysical survey planning, 336-43
geophysical wireline logging, 299-305
gravity survey, 341
land seismics, 341
marine seismics, 340-1,342-3
sewers, finite element modelling, 196-9
shallow landfill, Rayleigh waves to detect depth, 97-102
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shallow mine workings, South Wales, 155
shallow seismics
Barry Old Harbour, 211,215-9
inland waterways, 293-198
Port Talbot Docks, 211,212-5
Sham Wat Formation (Hong Kong), 227, 228
shape, of attenuation with depth, 80
shear bender elements, 348
shear modulus, 75, 113, 114, 118
consolidating soil, 350
shear wave arrivals, first break and phase difference
approaches, 367
shear wave propagation, in consolidating soil, 349
shear wave reflection, 134
shear wave sonic (3DSVL) probe, 283
shear wave source, 134
shear wave tomography, SE Zimbabwe, 311
shear wave velocity
measurement in laboratory, 349
sine wave input, 368, 369
soft soils, 348
square wave input, 368, 369
in triaxial specimens, 366-7
shear wave velocity method, effect on derived stiffness, 369
shear wave velocity profiles
in homogenous embankment, 57
non-homogenous embankment, 56
in waste landfill, 58
shear wave velocity (Vs)-depth profile, 53
shear modulus, borehole sonics, 22
Sherwood Sandstone, 299, 318
associated with surface fissuring, 321-2, 325
short normal logs, 23
signal-to-noise, Permo-Trial and Devonian, 337
signal-to-noise ratio, 9, 10
simplified ray tracing routine, 413-4
Simultaneous Iterative Reconstruction Technique (SIRT), 175
single-point resistance log, 23
site investigation, cross-hole seismic tomography, 247-64
Slingram, difficult on rough terrain, 104
Slingram configuration, for TDEM, 107
Slingram equipment s e e FDEM
Slingram response, conductive dyke, 103
small strain triaxial testing, 365-71
smoothness-constrained least-squares method, 38
soft formations, 3D acoustic visualization, 79-80
soil density, X-ray attenuation, 349
soil and rock strength, evaluation, 430
soil stiffness, small strain triaxial testing, 365-71
Sonic Fracture Index (SFI), 22
sonic log, 21
sonic logs, 21
spatial redundancy, in microgravity surveying, 165
spectral analysis, microgravity surveys (South Wales), 162, 163
Spectral Analysis of Surface Waves (SASW), 54-63, 119-120
in tunnels, 58-9
use at Alcubierre tunnel, 58-9
use at Alhambra, 59-60
use in control of soil improvement, 61
use in liquefiable soils, 60
use in rock-fill dams, 60-1
in waste landfills, 57-8
spherical and exponential compensation (SEC), 69
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spontaneous potential log, 23
spontaneous potential probe (RSI), 283
Standard Penetration Test (SPT), determination of stiffness,
118
standards, and guidelines, 4
statistical identification of orientations, microgravity surveys
(South Wales), 162, 163
stiffness
chalk, 116
in geotechnical design, 115
and sample disturbance, 115
seismic methods of measurements, 117-21
stiffness behaviour, soils and rocks, 115-7
Stoneley waves, 75, 76, 77, 80
Straight Creek Tunnel, 18
straight ray path inversion, radar tomography, 168, 169
straight-ray analysis, stable, 260
strain gauges, high-resolution, 113
sub-bottom profiler, 293
surface microseismic monitoring, Thoresby Colliery, 317-23
surface resistivity, poor resolution for deeper targets, 90
surface wave prediction, of plate test settlement, 121
surface waves
phase velocity, 54
for surveying purposes, 54
synthetic seismograms, 413
Channel Tunnel, 332, 333
synthetic VLF (R), 49
TDEM and DC resistivity, joint inversion, 111-2
TE (electric field parallel to strike), 47
televiewer, ultrasonic, 24
Terneuzen-Gent Canal, 295, 296
terrain corrections, microgravity surveys, 154
textural evolution, of rock salt samples, using ultrasonic data,
378-9
TGV (High Speed Train), 167
theoretical tomogram, 181
thermal conductivity
argillaceous sediments, 355-63
calculation using geometric mean model, 361-2
divided bar apparatus, 358
laboratory measurements, 357-8
and mineralogy, 355, 359-60
and modelling, 357
and porosity, 355-6, 359
and temperature, 357, 361
and texture, 356-7, 360-1
Thoresby Colliery
distribution of hypocentres, 320-2
spatial distribution of seismicity, 319-21
surface microseismic monitoring, 317-23
temporal variation of seismicity, 322-3
time domain electromagnetic systems (TDEM), 107-12
central loop sounding configuration, 108, 111
Slingram configuration, 107
TM (magnetic field parallel to strike), 47
tomogram artifacts, desirability of model simulations, 180
tomograms, La Gileppe Dam, 178
tomographic angular ray coverage, 143
tomographic inversion (RAMAC), 168, 169
tomography, radar, 167-73
total terrain correction Tr, 154

Transport and Road Research Laboratory (TRRL), 3
Trawsfynnedd, cross-hole seismic tomography, 251-5
Triassic Mercia Mudstones, 40
Troxler nuclear density gauge, 136
tube waves, generated by downhole airgun, 143
ultrasonic bore-hole imager (UBI), 300
ultrasonic televiewer, 24
ultrasonics, and long term creep tests, 373-80
underground pipework, evaluation, 193-200
unforseen ground conditions, 7
University of Waterloo, Columbia, buried metal test site, 111
unsaturated zone, fluid flow, 41-3
up-hole seismics, 119
velocity accuracy, refraction, 414-5
velocity analysis, in REFRACT, 402-3
velocity anisotropy, 274
velocity determination (GPR), 67-8
velocity distribution, 2D, 25
velocity distributions, roadway construction, 387-8
velocity inversion, theoretical limitations, 11
velocity tomography, 141
vertical component, potential field, 91
vertical electric soundings, 127
vertical gradient of gravity, derived from horizontal gradient,
154
very low frequency (VLF), 131
vibration meters, environmental control of Vibroseis, 338
vibroseis seismic methods, 17
Vibroseis survey, 337
VLF method, 20
VLF(R)
comparison with GPR, 49-52
directional limitations, 47
minimum-structure models, 47-9
VLF(R) data
over probable fault, 45-52
regularized inversion, 45-52
VLF(R) profiles
automated inversion, 47
modelling, 47-9
resolution of, 47
Vp/Vs ratio tomogram, SE Zimbabwe, 312
water table, visualization, 68
waterway sediments, seismic reflection, 293-8
waterways surveys, Netherlands, 293
wave form, shape in triaxial tests, 370
weather conditions, data quality, 338
weathered chalk, plate loaded tests, 121
weathered granite, boulders in, 385-7
'weighting', in minimum-structure resistivity cross-sections, 49
Wenner arrays, 18, 38, 39, 127, 134-6, 274, 277, 279, 376
electrical resistivity imaging, 236, 237, 239, 240, 242, 243, 244
Willmore Mk IIIA seismometer, 318
wireline logging
compared to geological core logging, 302-3
data handling, 301-2
data processing, 302
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discontinuities, 303
drilling activities, 303-4
dynamic elastic parameters, 303
hydrogeological testing, 302
quality control, 301
realtime applications, 302-4
rock mass characterization, 304
wireline logs, drilling diagnostics, 301-2
Woburn landfill site, 127-8

Woburn Sands, 126
physical properties of landfill site, 134-6
Worden Prospector (gravity meter), 155
X-STAR EG&G profiler, 293, 298
Young's Modulus, secant, 114
Young's Modulus (E), 113, 114, 118
borehole sonics, 22
Young's Modulus (Emax), 53
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