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chanical Mixer (D 3551-76),
211

Lime Content of Uncured Soil-
Lime Mixtures (D 3155-73)
(1978), 211

Liquid Limit of Soils (D 423-66),
257, 329

Moisture-Density  Relations  of
Soils and Soil-Aggregate Mix-
tures Using 10-Ib (4.5-kg)
Rammer and 18-in. (457-
mm) Drop (D 1557-78), 285,
3u

One-Dimensional  Consolidation
Properties of Soils (D 2435-
70), 254

Particle-Size Analysis of Soils (D
422-63), 280

Plastic Limit and Plasticity Index
of Soils (D 424-59), 257, 329

Shrinkage Factors of Soils (D
427-61), 301

Specific Gravity and Absorption
of Coarse Aggregate (C 127-
68), 283

Specific Gravity of Soils (D 854-
72), 347

Splitting Tensile Strength of Cy-
lindrical Concrete Specimens
(C496-71), 372

Specific Gravity and Absorption
of Coarse and Fine Aggte-
gates (C 127-59 and C 128-
59), 307-308
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Unconfined Compressive Strength
of Cohesive Soil (D 2166-66),
312

Atoll, Diego Garcia, 41-44
Field investigation of, 44-47

Atterberg limit determinations, 81,
82, 85, 86, 91, 103, 123, 133,
134, 256, 257, 323, 324, 329,
331

Australia, offshore western, soil test-
ing in, 183, 192, 193, 194,
198, 199, 201, 202, 205, 206

B

Bar linear shrinkages, 301

Bearing capacity, 26-27, 377

Benthic materials, 4, 5

Binding agent, 287

Biogenic material, 56, 227, 228

Biological process in soil formation,
37, 38,55

Blake Plateau, 58, 62, 63, 64, 65, 66,
69, 73, 90, 91, 92, 93, 94, 95

Blow counts, 32, 46, 47, 50, 236,
237

Borings (see also Coring, Drilling,
Piles), 44, 45, 50-51, 52

British Standards Institute (BSI)
Code of Practice for Site In-
vestigations (BS CP 2001),
298

Brittle behavior of varved clay, 252-
275

C

Caisons, 383, 384, 392
Calcarenites, 182, 185,
205, 207
Calcareous (see also Soils, calcare-

ous)
Horizons, stages of development,
19-20, 21
Qozes, geotechnical properties of
79-95
Rock
Elastic properties of, 370-380
Geotechnical properties of, 340-
357

187, 188,



Strength properties of, 370-380
Calcite (see also Calcium carbonate),
3, 4, 55, 59, 127, 227, 228,
280, 282, 286, 287, 289, 291,
292, 294, 297, 318, 322, 328
Cementation, 318, 319
Compensation depth (CCD), 55
Crystalline growth, 286, 287
Debris, 101, 102
Calcium carbonate in soil, 214, 215,
227,322
Content, 91, 92, 93, 324, 327,
328, 329, 331, 332, 335, 338
Determination of, 3-6, 15
Test procedures, 6-14
Formation of caliche, 279, 287,
289, 292, 294, 297
Marine geotechnical engineering
applications, 14-15
Marine sediments, 54, 55
Types of material, 3-5
Calcium-specific ion electrode, 6, 7, 9
Calcretes (see also Caliches, Calisols)
Aggregate strength of, 307
Classification of, 299-300
Composition of, 297-298
Distribution of, 297
Geotechnical properties of, 300-
308
Index properties, 301
Pavement material, 307
Prospecting, 300
Calisols (see also Soil, Caliche), 277
Characteristics of, 286-287
Compressive strength of, 283-287
Crushed, 278, 294
Carbon dioxide, 9, 10
Conversion of calcium carbonate
to, 12-13
Lossof, 6, 8, 13
Carbonate, 38, 39, 55
Analysis, 327-328
Categories of, 37
Compensation depth, 101
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Content, 122, 123, 127, 138, 139,
196
Content of sediment, 58, 60, 61,
62, 66, 69, 72, 73,99, 100
Decomposition of, 13
Density-content correlation,
66, 68, 69, 70
Dissolution, 104
Effect on water content, 105
Nature of, 138, 139
Oolite, 364, 365
Significance of, 37-41
Soil, geological origin of, 192-197
Cavities, formation of, 38, 47, 49
Cement, portland, 278, 287-291,
292,293
Cementation, 22, 135, 180, 296
Breakdown of, 93, 275
Calcareous, 17, 20, 108, 227, 236,
239, 242, 244, 247, 249, 286
Carbonate, 38, 45, 72-75, 76
Degree of, 135, 138, 139, 192, 193
Effects of, 274, 204-205, 320-338
Stick-slip behavior, 185, 188
Strength due to, 268, 272
Cemented horizons, 17
Cemented layers, 49, 51
Cemented zone, 44, 51, 52
Cementing agents, 24, 257, 258
Chalk, 32, 81, 322
Selma, 211, 212, 213
Clay, 25, 26, 27, 55, 56, 109, 212
Calcareous playa lake, compacted,
310-319
Content, 188, 285, 286, 287, 292,
294
Deep-sea, 63, 110
Formation of, 19, 20, 22, 24
Fraction, 214, 215, 218, 223
Platelet flocs, 100, 102
Silt, 22, 142, 143
Varved, brittle behavior of, 252-
275
Climate, influences of, 20, 24, 32
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Coccolithophorids, 55, 98, 212
Coccoliths, 3,4, 5

Code of Practice for Foundations

(BS CP2004), 298
Cohesiveness, 236, 244, 246, 247,
287, 294
Noncohesiveness, 49, 93
Resistance, 317, 318
Compaction, 40, 45, 220-221
Calcareous playa lake clay, 310-
319
Compressibility, 27, 55, 86, 247,
248, 249, 250
Shale, 320-338
Compression, 32, 83, 84
Deep-sea calcareous
97-111
Index, 84, 85-86, 102, 108, 109
Test, 107-110, 372, 373
Consolidation behavior, 261, 262
Coral, 3, 4, 5, 37, 54, 116, 167, 177,
341, 382
Atoll, subsurface variability in,
36-52
Lithified, 143, 145, 147, 149, 150,
151, 152, 155
Core boring, 99, 180
Coring (see also Boring, Drilling,
Piles), 25, 50, 81, 90
Cracks, tension, 318, 319
Cretaceous geologic period, 320, 322
Crushing
Calcareous ooze, 132
Grain and particle, 38, 55, 56, 85,
86-88, 91, 95, 104
Tests, 197-201
Shell, 86, 88, 91, 95
Understress, 118
Susceptibility to, 118, 120, 121,
122,134,135

D

sediments,

Debris
Biogenic, 227, 228
Fragmented coral, 44

Deep-Sea Drilling Program (DSDP),
98
Deformation, 27, 28-32, 33, 85, 169,
201, 271, 272, 375, 377
Tests, 347-348
Density
Carbonate content correlation, 61-
66, 68, 69, 70
Deep-sea calcareous sediments,
54-76
Dry, 350, 355, 356, 357
Effect on strength, 318
Field, 229, 232, 234, 235, 236,
237
Grain, 57, 58, 59, 61, 63
Soil, 286
Deposition process, 38, 56
Disintegration, particle, 100, 101
Dissolution of material, 38, 55, 57,
59, 82
Disturbance, sample, 180, 182
Dolomite, 115, 123, 127, 297, 364,
382, 383, 384, 387, 388, 389,
391
Drilling (see also Boring, Coring,
Piles), 49, 51, 169

E

Eastern Equatorial Pacific site, 58,
62, 65, 66, 67, 68, 69, 70, 72,
73,74
Elastic
Properties, calcareous rock, 370-
380
Settlement analysis, 27, 28
Electrical
Conductivity, 147, 149~ 155, 157,
169, 174, 176, 177, 324, 325,
329
Properties, calcareous sediments,
141-155
Resistivity, 141, 142, 143, 145
Measurements in calcareous sedi-
ments, 156-177



Electrical resistivity probe
Design considerations for, 163-
166
Penetration rate, 175
Sites, 168, 172,176
Engineering
Applications, 14, 15
Behaviors, carbonate soils, 113-
139
Properties of deep-sea calcareous
sediments, 97-111
Equipment damage, due to hard
zones (see also Piles), 49
Erosion, 20, 38
Ethylenediamine tetraacitic acid
(EDTA) titration, 6, 7, 9, 254

F

Failure, soil, 89, 90, 91, 93, 94, 95,
378,379
Faults, dating of, 17
Feldspar, S5, 127, 279, 282, 283,
290, 291, 292, 293, 294, 297
Field
Exploration, conventional,
quacy of, 47-52
Observations, 44-47, 239-240
Fissuring, 24, 25
Floodplains, 22
Florida soil studies
Continental shelf, 157-177
Dade County, 359-380
Southern, 340-357
Fluid loss, 49
Foraminiferan, 3, 4, 5, 55, 81, 88,
91, 98, 101, 102, 103, 106,
109, 111
Ooze, 82,90
Forans (see Foraminiferan)
Formations
Calcareous, 382
Factors, 151-153
Fort Thompson, 342, 343, 344,
350, 355, 357, 368-370

ade-
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Miami, 364-368
Pamlico, 364
Rocks, 341-342
Fracture, susceptibility to, 55, 98,
100, 101, 103
Fragmentation, particle, 104
Friction, 192, 193, 194, 202, 203,
204, 205, 206
Angle of 265, 268
Grain-to-grain, 58
Resistance, 317, 318

G

Geotechnical properties
Calcareous oozes, 79-95
Calcareous rocks, 340-357
Calcretes, 296-308
Gradation
Analysis of calcretes, 302-303
Material, 45, 232, 234, 235
Slope, 239, 240, 245
Grain
Breakdown, 85
Size, 57, 58, 59, 86, 88
Size distribution, 123, 127, 132,
133, 138, 139, 199, 280, 281,
304-305
Tests, 257
Gravel (see Sand)
Gravimetric
Methods, 6, 7, 8, 10, 13
Procedure, U.S. Department of
Agriculture Handbook 60,
280

H

Hamra, red, 227
Hardness (see also Cementation),
45, 49
Hole caving, 49
Holocene age, 17, 32
Layer, 227
Pre-, 22, 32
Sealevel transgression, 157
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I

Illite, 127, 143, 215, 282, 297
Index properties (see also Compres-
sion, Liquid Limit, Plasticity)
Calcretes, 301
Clayey silt, 80-82
Determination of, 25
Fine sand-silt, 90-93
Shale, 323, 330, 331
Tests, 347
India
Carbonate soils in, 113-139
Soil testing in, 188, 189, 190, 193,
194, 198, 199, 200, 205
Induration in calcareous soils, 192
Israeli coastal plain, calcareous
sands of, 226-250

K

Koalinite, 127, 143, 144, 152, 153,
154,214, 215
Kurkur, 226, 227, 228
Engineering properties of
Intact, 229-250
Quarried, 288-229, 233

L

Leaching of shale, 322, 324-325,
328-330, 334, 335
Lime
Reactivity, 211, 215-223, 224
Stabilization, 224
Lime-soil mixture, 211, 215
Limestone, 37, 54, 340, 341-342,
345, 350, 351, 352, 353, 354,
355, 356, 367, 382-384, 387-
393
Argillaceous, 211, 212
Calcareous, 214
Caverns, 182
Coralline, 50, 368, 371
Freshwater, 370, 371

Oolitic, 361, 363, 364, 365, 366,
368, 369, 370-380
Paleozoic, 279
Rock, 296
Liquid limits (LL), 102, 103, 111,
196, 257, 301, 329

M

Marine sediments (see Sediments)
Marl zone, 322, 324
Mayer’s Equatorial Pacific site, 57,
63
Miami Rapid Transit System, struc-
ture and foundation, 360,
361, 362, 363, 365, 366
Micas, 279, 294
Microcline, 282, 291
Minerals, clay, 280, 282, 301
Miocene age, 341
Moisture
Content, 27, 215, 218-219, 284,
285, 286, 288, 289, 294, 317,
319
Density relationship, 215, 317,
319
Loss with time, 314, 315
Relationship to strength, 315-317
Sensitive materials, 27, 32
Mollusk fragments, 167, 365
Montmorillonite, 143, 211, 214, 223,
282

N

Nannofossils, S, 98, 100, 101, 102,
104, 106, 109, 110, 111

0

0il, 113,114, 156,179

Oligoclase, 282, 291

One-dimensional  compression-per-
meability measurements, 98,
99



Ontong Java Plateau, 57, 62, 64, 66
Oolite (see Limestone)
Ooze, 37
Calcareous, 55, 143,
149, 152, 153, 154
Engineering behavior of, 132
Geotechnical properties of 79-
95
Foraminiferan, 82, 90
Marl, 81
Nannoforam, 106, 109
Organic matter, 10
Overburden effect, 232, 236

144, 145,

P

Permeability, 25, 49, 109, 330-332
Tests, 107, 108, 111
pH
Fluid, 182
Soil, 214, 258, 324, 325, 329
Piles (see aiso Boring,
Drilling)
Batter, 389-390
Damage to, 385-390, 393
Design, 180, 202-208
Driven, 382-393
Prestressed, 360, 391-393
Protection of, 388, 389, 393

Coring,

Plastic limits, 111, 215, 219, 257,
324
Plasticity, 59, 73, 103, 105, 132,
133, 138, 139, 196
Calcretes, 306
Index, 103, 107, 108, 257, 299,
n
Tests, 257

Plata, 227, 228
Playa deposits, 20
Lake clay calcareous, 310-319
Pleistocene age, 21, 341, 364
Deposits, 279
Layer, 227, 228
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Porosity (see also Void ratio), 4, 38,
57, 59, 60, 142, 143, 149,
151, 154, 155, 301, 340, 350,
351, 352, 353, 354, 356
Precipitation, 20, 32
Calcium carbonate, 4, 5
Inorganic, 55
Pressure
Behavior, 83
Calcimeter method, 6, 8, 12-13
Confining, 248, 249
Consolidation, 247
Effects on marine sediment, 4
Overburden, 74, 75, 123, 322
Past, 321, 322, 323, 324, 332,
334, 338
Pore, 259, 260, 262, 264, 265,
272,318
Pore water, 24, 58, 70, 93, 247
Pteropods, 3, 4, 5, 55, 81, 98

Q

Quartz, 55, 127, 279, 291,
294, 330
Grain, 101, 103, 197
Sand, 84, 85, 88, 161, 193, 198,
202, 204, 205, 227, 228, 282,
282,297, 341, 368, 370

292,

R

Reef, 38, 41, 169
Formation of, 157
Resistance
Compacted soil, 317, 318
Cone, 187, 188, 192, 193, 194,
203, 204, 205
Sampler driving, 45, 50
Shear, 334, 335
Road construction material,
297,299, 307
Rock (see Calcareous rocks, Quartz)
Rock mass classification systems, 26
Rock-forming process, 38

296,
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Sampling
Intervals, 50-51
Techniques, 49-50
Sand (see also Limestone, Quartz,
Silt)
Calcareous, 143, 144, 147, 149,
150, 151, 226-250
Carbonate, 115
Clayey, 48
Dunes, 22, 227, 239
Fine, 48, 57
Fort Thompson, 377
Gravel, 48
Silt, fine, 48, 56, 90-95
Testing of, 198-208
Sandstone (see also Kurkur, Plata)
Calcareous, 383, 393
Sedimentation
Calcareous, 382
Marine, 3-5, 54

Rate of, 55
Sediment  particles, microscopic,
analysis of, 100-102
Sediments
Carbonate

Subsurface, 116-118
Surface, 115-116
Deep-sea calcareous, 54-76, 97-
111
Electrical property measurement
of, 141-155, 156-177
Marine, 3, 4, 5, 54, 179-208
Noncarbonate forms, 97
Properties and composition of,
81-82
Upper Cretaceous, 212
Seepage characteristics, 49
Seismic survey, 25, 29
Hazard investigation, 17
Reflection, 175, 177
Refraction, 32, 33, 343, 350
Tracklines, 168, 170-171, 172

Settlement, 27-28, 29, 32, 361
Analysis of, 237, 328
Reduction of, 379
Shale, 384
Compressibility of, 320-338
Leaching of, 322, 324-325, 328-
330, 334, 335
Shells (see also Foraminiferan), 87,
88, 95, 368
Shrinkage, 316, 317, 318
Shrinkage limit, 301, 308
Silica, 192
Opaline, 55, 59, 62, 63, 65, 75
Silicates, 19, 199
Siliceous biogenic materials, 56
Silt (see also Clay, Sand, Sediments)
80-90, 103, 183, 186
Slopes
Probability of failure, 240, 241
Stability of, 239, 240
Soil
Black-Belt
Calcareous characteristics, 214
Physicochemical, 214-215
Taxonomy, 213, 224
Weathering, 213
Calcareous
Ageof, 19
Composition of, 19, 20
Deep-sea, 54-76, 97-111
Distribution of, 17, 18
Driven piles in, 382-393
Electrical properties of, 141-
155
Electrical resistivity measure-
ments of, 156-177
Marine, testing of, 179-208
Origin of, 17-20
Properties of, 302-303
Southwestern U.S., 16-33
Zone, 322
Caliche (see also Calisols)
Indurated, 283-286, 294
Nature of, 278-283



Origin of, 278-283
Strength characteristics of, 278
283-294
Carbonate
Engineering behavior of, 113-
139
Origins of, 192-197
Cemented, 123-132, 132-134
Chemical analysis of, 257-258
Classification of carbonate, 134-
139
Classification systems
Clark and Walker, 188-197
Geomechanics Rock Mass Clas-
sification System, 25
Improvementsin, 181
Unified Soil Classification, 21-
27, 32, 81, 103, 280
Collapsing, 17
Clay, compacted calcareous playa
lake, 310-319
Compacted lime cemented, 310
Nonplastic, 280
Remolded, 286, 287
Series, 214, 215, 216-217, 218,
219, 220-221, 222,223
Structure, 274, 275, 287
Flocculated, 257, 258, 272, 274
Terrestrial, 85, 95
Uncemented coarse-grained, 118,
121-122, 132
Uncemented fine-grained, 122-
123,132
Soil-cement mixture, 287, 294
Analysis of, 290-291, 293
Compressive strength of, 288-289

South African Bureau of Standards

(SABS) 10 percent Fines
Aggregate  Crushing Test
(FACT) and  Aggregate

Crushing Value (ACV), 298,
307

Strain

Effects, 244, 246, 248

INDEX 413

Failure, 262, 275, 313
Rate, 259, 260, 263, 264, 265,
272

-Strain-hardening region, 252
Strain-softening region, 252
Strength

Aggregate, 307

Bearing, of carbonates, 47

Calcareous rocks, 370-380

Characteristics, caliche soils, 277-
294

Compacted calcareous playa lake
clay, 310-319

Compressive, 350, 352, 353, 354,
356, 357

Loss of, 24

Parameters of sand, 242, 244

Reduction, 71

Relationship to moisture, 315-317

Shear, 24, 26, 56, 58, 67-72, 123,
271, 274,298

Under stress, 55

Surface, 68

Tests, 347-348

Time, 313-314

Triaxial, 74, 75

Undrained, 27, 71, 88, 89, 90,
123

Undrained shear, 193-194, 256,
272,274

Vane shear, 57, 69, 72,91, 273

Stress, 39, 71, 118, 256, 259

Behavior, 261-262

Compression, 86

Confining, 248, 249

Effective, 108, 109, 254, 261,
262-268, 274, 332

Failure, 244, 246, 250, 270

Levels, 27, 55, 88, 89, 90, 91, 94,
95, 110, 111, 242, 260, 264,
271,272

Overburden, 59, 65, 66, 67, 68,
69, 70, 72, 73, 74, 75, 337

Path, 265, 266-267, 268, 269, 275
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Ratio behavior, 268-273, 274
Shale, 322-324
Stress-strain, 253, 254, 257, 259,
263, 264, 271, 350
Subbottom depth, 65, 68, 75, 90,
169

T

Terraces, 279
Terrigenous material, 37, 38, 46,
47, 49, 50-51, 55, 56
Noncarbonate, 115, 118, 121, 134,
138, 139
Tests
Anchor pullout, 378-379
California bearing ratio (CBR),
36, 45, 46, 48
Compression, 107-110, 372, 373

Cone penetration (CPT), 180-208

Consolidation, 88, 107, 122, 320,
322, 325-327, 328-330, 334,
335, 336, 337

Deformation, 347-348

Field, 342-347

Field density, 229, 237

Field vane, 273-274

Footing, 377-380

Identification and classification,
99

Index properties, 347

One-dimensional  consolidation,

27, 82-83, 95, 132, 254-257

Penetrometer tests, 51-52

Permeability, 107, 108, 111

Pile load tests, 202, 203

Plasticity, 257

Plate bearing tests, 25, 29, 32, 33

Plate load tests, 45, 48

Pressuremeter, 25, 26, 27, 29, 32,
229, 238-239, 342, 347, 350,
355, 356

Residual direct shear, 201-202

Shear, 26, 373-374

Soil mechanics, 25
Standard Penetration (SPT), 25,
28, 29, 32, 44, 45, 50, 51,
229, 232, 234, 235, 236, 237
Strength and deformation, 347-
348
Tension, 372-373, 375, 376
Triaxial, 93, 118, 238, 239, 242-
250, 252-275, 350
Vane shear, 58, 70, 122
Texas Highway Department Ball
Mill Method for Determina-
tion of the Disintegration of
Flexible Pliers Test, 307
Tortuosity, 153, 155
Tucson, soil studies of, 277-294

v

Vacuum distillation and titration
method, 6, 7, 9-10
Venezuelan Basin, 80, 81
Voids
Formation of, 38
Infilling, 104
Interstitial, 61, 62
Intraparticle, 109, 110, 111, 121,
132
Presence of, 44, 46, 49, 51, 52, 59
Ratio, 142, 143, 149, 150, 151,
152, 154, 200, 274, 331
Volume calcimeter method, 6, 7, 11

w

Water
Content, 58, 149, 169, 257, 260,
261, 271, 272, 324, 329, 331
Depth, 57, 100
Intraparticle, 102-107
Wave velocity studies, 343-346





