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AASHTO LRFD Bridge Design Specifications 1001-1002

AASHTO Specifications (2017) 791

ABAQUS software 909, 915, 923, 928, 930, 933, 939, 945

Aerated concrete 251

Aggregate methods 1034

Alaska earthquake, USA (1964) 770

Al Faisaliah building 238-240

Allowable stress design (ASD) 632-634, 637, 638, 640, 993,
994

calibration to 994-995

Allowed bearing capacity/code recommendations 177-178

Allowed limits, of different settlements 190

ALLPile 923

Alpha method 509-510

American Association of State Highway and Transportation
Officials (AASHTO) 632, 635, 637, 638

American Concrete Institute (ACI) 431, 861

American Petroleum Institute (API) method 510-517, 923

American Society of Civil Engineers (ASCE) 50

Amir Abaad Port Tank Farm project 256-257

Analytical-numerical method 519

Angular distortion 190

Anticlastic shells 433

APILE 922

Application strategy 502

Applied pressure 50, 51, 181, 186, 326, 402, 494, 627,
676,978

Architectural features 1100

Arithmetic average 556-557

Artificial islands 13, 15

Asaka, Y. 776

ASDIP FOUNDATION 922

ASTM D1194 standard 814

ASTM D7949 standard 866

ASTM 6760 Standard 859

ASTM standards, for stone columns testing 845

Attached single foundations 149

Auger cast-in-place (ACIP) piles 479

Auger piles 466, 635, 638
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Auger pressure grout (APG) 479
AUT: Geo-CPT&Pile database 1020-1022, 1024, 1025
Axial bearing capacity of piles
AASHTO LRFD Bridge Design Specifications 1001-1002
in clayey soils, comparison 1026-1027
components 999
deep foundations 563
Eurocode 7 999-1001
methods for predicting 979-985
model uncertainty for predictive 986-987
Axial cyclic loading  763-765
Axial loading 603
bearing capacity under 681-687
of concrete pile 904-908
drilled shafts and auger piles 638
prestressed concrete piles 638-639
Axial resistance, scour effectson  791-792

b
Backscatter 867
Band drains 272
Barron’s method 273
Base failure 363, 409, 415
Base of the column 439
Base resistance 28, 163, 164-167, 279, 312, 313, 503, 504,
554, 574, 577, 683, 730, 770, 785, 835, 1000, 1001,
1002
Basic soil mechanics 80-85
Battered piles 607, 664, 675, 678, 689
“Beam on elastic foundation” analysis 215-222
Bearing capacity 9, 163-178, 293, 469, 504-510, 1042-1043
under axial loads 681-687
base resistance 164-167
of bucket foundations 366-369
of composite bucket foundations 386-389
conditions affect 169-171
CPT-based methods for 172
cyclic lateral loading 928, 930
determination 361
equations of 167
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Bearing capacity (contd.)
foundation damages 1042-1043
of geosynthetic encased stone columns 319-321
nondimensional factors for 165
pile group simulation, using FEM  915-920
recommendations of codes and references 177-178
of rocks 176-177

semi-deep foundations under combined loading (VMH)

372-377
and settlements of soil-column composite 259-261
shaft resistance 506-510
shallow foundations, on unsaturated soils 946-948
side/circumferential resistance 167-169
in situ test application in 171-176
of skirted foundations 361-366
of spudcans foundations 369-372
inclay 369-371
with penetrometer tests 372
insand 371-372
of square foundation 912-914
strip footing
close to excavation 926-929
under inclined load 910-912
onsoil 925-927
toe capacity 505-506
two adjacent footings, on rock masses  924-925
of two piles, comparison 1024-1026
using static analysis 165-166
vertical, of helical piles 933-936
VMH failure 377-380
Bearing capacity (toe & shaft) 505-510
Bearing capacity analysis 369
Bearing capacity control 416-420
Bearing capacity determination 361, 505, 506
Bearing capacity ratio (BCR) 311-312
Bearing capacity under axial loads 681-686
Bearing pressure distribution 214
“Bed of springs” model 214, 216
Bench-scale testing 811, 812-813
on reinforced soil 817-818
Bending theory 444
Beta method 507-509
Bhuj earthquake, India (2001) 769
Bidirectional load test 830-832
Big indirect data (BID) 1022
Binders 267. See also Chemical agents
Bioengineering 269-270
Biological concrete damages 1049
Biological processes 270
Bio-mediated ground modification technique 27,
270
Bioremediation 27

Blast densification 261-263
Block-act (hybrid) foundations 29, 31-32, 1097
Bolivian Experimental Site for Testing (B.E.S.T.) 870
Bored deep foundations 464. See also Drilled shafts
Bored piles 466
advantages and limitations of 474
construction methods 473-476
enlarged base (belled) drilled shafts 476-477
post-grouting 477-479
walls 412
Borehole sampling 748
Boring numbers & spacing 49
Bottom driving 30, 464, 469-470, 496
Bottom driving technique 469-470
Bottom-feed vibro-replacement 257
Bottom-up effect 776
Boundary element method (BEM) 720, 921
Boussinesq equation 179, 814
Box foundations 8, 12, 23, 24, 28, 29, 31, 32, 399, 340,
401-403, 411, 425, 435, 607, 1102, 1106
Bridge construction 1134-1139
Bridge foundations 1107-1108
Bridge scour
analysis and prediction of 789-791
axial resistance, effectson 791-792
components of 787-788
defined 787
design philosophy for 788-789
lateral behavior, of monopiles 793
laterally loaded pile behavior under 792-793
principles 789
Brinch Hansen’s method 614-616
Broms method 609
flexible piles 610-614
rigid piles 609-611

Bucket foundations (Suction Caisson) 23, 32, 341-346, 359,

360
bearing capacity of 366-369

lateral 368-369

vertical load 366-368
Budget 10, 201, 748, 999, 1101, 1114, 1150
Building codes and regulations 1100, 1150
Building reconstruction 1139-1142
Buoyancy principle 250
Buoyancy properties, of floating foundations 398
Buoyant caisson raft 399-400
Buoyant raft (mat) foundations 399
Burj Khalifa 842, 843
Burland’s method 1060-1062
Butler-Hoy tangent method 1018
Buoyant caisson raft 399-400



c
Caisson foundations 343, 655, 1108, 1150
Calibration
to ASD 994-995
FORM approach 996-997
FOSM approach 995-996
MCS method 997-998
modified FOSM approach 998
of resistance factor 1003-1006
Caliche stiffened pile (CSP) foundation 22, 463, 489, 496,
498, 583, 953-958, 1080
Cam-Clay model 889-890
Canadian Engineering Manual (CFEM) 50
Cantilevered distance 228
Cantilever foundations 147
Case histories 297-299
Case Pile Wave Analysis Program (CAPWAP) analysis 825,
1018
Case study
Adjacent Construction 151-153
Albany Telephone Building 420-421
Al Faisaliah building 34-35
Amir Abaad Port Tank Farm 71-73
application of marine mattresses 1122-1123
AUT: Geo-CPT&Pile database 1020-1022
axial-bearing capacity of piles comparison 1026-1027
Babolsar concrete pedestrian bridge retrofitting 1067-1068
bearing capacity of geosynthetic encased stone columns
319-321
Bolivian Experimental Site for Testing (B.E.S.T) 73-74
Bothkennar test site  126-127
bridge on Road 71N, Portage Diversion Channel 797-799
buildings performance, in Adapazari, Turkey 1083-1085
Cathedral of St. Theresa of Avila in Subotica 1071-1075
CDW-GECs 1129-1131
cone penetration test 644-648
crushed stone in stone columns by waste material on soil
improvement 1125-1126
CSL integrity tests 861-865
cultural center 422-425
Dashtehgan landslide 753-755
Dogger Bank Wind Farm (DB) 343
dynamic load testing 836-837
Explosive Compaction Application for Liquifiable Sands
127-129
FCV-AUT 494-496
FHWA Source Manual for Drilled Shafts Performance
492-494
Field Study on Triangular Shells 451-452
full-scale load tests, on drilled shaft groups 707-709
Geotechnical Site Characterization 124-125
GRS structures for railways 317-319
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gypsum dissolution 1050-1051
Horns Rev 1 Offshore Wind Farm 33-34
hybrid bucket foundation (HBF) 345-346
hybrid monopile foundation, for OWTs 844-845
Kobe earthquake (1995) 780
Kumakami River Bridge pier foundation repair 1086-1091
Large Foundations Performance on Strong Soils 151
large-scale pile group foundation 704-707
laterally loaded piles
evaluation of 648-651
flexural stiffness on soil reactions 651-654
lateral response evaluation, of single piles 644-648
lateral spread displacement and bridge foundation
654-659
leaning towers of Santos, Brazil 1057
Le Royal Hotel complex 153-154
Liberty Mutual Insurance 400
Mandalay Bay Hotel and Casino, micro-pile underpinning
of 1079-1083
Meridien Hotel 402-403
Messe Turm Tower 734-736
micro-piles
hollow bar 851-853
testing on pile and 850-851
Milad Tower 35-36
Model Scale Study 448-449
Niigata earthquake (1964)
N.H.K. building during 781-782
Showa Bridge failure during 782-785
10-story Hokuriku building during 779
Nonoalco Tower 456
numerical analysis
bearing capacity, of shallow foundations 946-948
caliche stiffened pile foundation 953-958
combination retaining structure 941-945
embankment, resting on end-bearing piles 938-940
finite element analysis, of tunnel-soil-pile interaction
945-946
piled raft foundation 949-952
Numerical Assessment of Inverted Shells 449-451
numerical modeling of suction bucket foundation 380-382
Oil Storage Tanks 38-39
oil tanks foundation, at Ostend-Belgium site 694-698
Osterberg testing
on instrumented pile 839-840
results, at Allegiant Stadium 853-857
Palm Jumeira Sewage Treatment 297-299
piled raft foundation
dynamic response of nonconnected 741-742
full-scale load tests on  736-738
lateral capacity-based envelopes of 738-741
Piled Raft of Torre Latino Americana 401
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Case study (contd.) Cast-in-place piles 466, 473
pile foundations 642643 Cellular concrete 251
pile instability, during earthquake liquefaction 660-663 Centrifuge modeling  741-742
pile prediction symposium  536-541 Challenging soils. See Problematic soils
piles testing procedure  702-704 Chemical additives 264
Piling and Rigid Intrusions Combination 491-492 Chemical agents 267
Pisa Tower, tilting due to problematic soil 1045 Chemical and physical stabilization 263-264
PIT testing Chemical effects, concrete damages 1049
on installed piles 869-870 Chimney drains 27
on 378 piles  868-869 Circular beam 439
predicting axial pile-bearing capacity 586-588 Circular spread footings 142
pullout testing 840-841 Circumferential/side resistance 167-169
Raffles Complex 421-422 Civil engineering
rail bridge foundations, in Columbus, Ohio  794-797 shell foundations in  433-434
railway bridge, Spain  698-701 structuresin 6
rapid load testing, in clays 837-838 Clay behavior 361-363, 625
relevelling, of seven-story concrete building 1066 Clay-rich soils 83
reliability assessment 987-988 Clays, p-y curves for 625-626
resistance factor Climate and weather conditions 1101
calibration of 1003-1006 Closed-end pipe piles 471, 573
for different piles 1007 Close-spaced pile groups 682-683
reuse of flood damaged roadway debris  1126-1128 Coarse-grained particles 87
shallow foundations Coarse-grained soils 90, 103
bench-scale testing, on reinforced soil 817-818 density classification 82
plate-load testing, on homogeneous saprolitic soil Coastal structures 1109, 1110
818-819 Code-based design methods (unified, API) 510-517
on tire-derived aggregate backfill 819-820 Code-based methods 510-522
SLT, on open-ended pipe pile 835 API method 510-517
special piles-drilled displacement piles  589-590 unified pile design method 510
stone columns Coefficient of soil modulus variation 606
oil tanks footing with  848-849 Coefficient of variation (COV) 967
rigid footing with  847-848 Cohesionless soils 364, 512-517
water storage tanks on 849 flexible piles 611-614
strengthening building foundation, for story extension rigid piles 610, 611
1076-1079 Cohesive soils 511-512
St. Vincent’s Chapel 352-353 flexible piles 610, 611
sustainability and reduction of carbon emission 452-454 rigid piles 609-610
top-down construction method 413-415 Collapsible soils 66-67, 1044
Torre Latino Americana in Mexico City 36-37, 70-71 Column compression ratio (CCR) 305-306
T.V. Tower 455-456 Combination retaining structure (CRS) 941-945
two piles bearing capacity comparison 1024-1026 Combined foundations 146-147, 207
uncertainties Combined loading (VMH) 372-377, 638-641
affecting Babolsar bridge failure 976-979 Combined piled raft foundation (CPRF) 730, 738-740
axial pile-bearing capacity, methods for predicting Combined shell foundations 438
979-985 Community disruptions 1115
model uncertainty 986-987 Community engagement 1114
Urmia Lake Causeway 584-586 Compaction 300
utilization of crushed concrete in soil improvement beneath ~ Compaction & densification 253-263
1123-1125 Compaction grouting 1064, 1065
Washington Park Station Slide 752-753 Comparative case histories 33-39
well foundations for transmission towers 337-338 Compatibility analysis 1133

Casing method 475, 476 Compensated foundations 340, 398



Compensated piled raft 400-401, 1104
Compensated raft 399-400, 425, 1104, 1106, 1150
Compensation grouting 1063-1064
effectiveness 1064-1065
Completely floating 250
Composite bucket foundations 386-389
Composite pipe piles 471
Comprehensive foundation system 1104
Compression index 114
COM624 program 616
Compton scattering 867
Concrete damages 1048-1049
Concrete-filled piles 473, 633, 635, 636
steel pipe  639-641
Cone 435
Cone penetration test (CPT) 64, 95-98, 105, 116, 117,

172-175, 263, 464, 519, 551-552, 629 644-651, 707, 708,

771, 772, 966, 967, 986-987, 1022-1023, 1027
application 187-189
comments on methods 574-584
databases 1016-1019, 1022-1023
influence zone 1031-1033
input variables 1028-1029
model assumptions 1029-1030
records 1024-1026
reliability-based criteria 1027-1028
soil behavior classification 1030-1031
friction angles based on 108
pile installation 552
data processing and averaging 556-557
diameter 557-558
embedment depth 553
influence zone 553-554
methods for axial-bearing capacity 567-574
nonhomogeneous condition 554-556
penetration rate and mechanism 558
for toe capacity 552-558
records for pile installation 561-562
Cone resistance averaging methods 556, 574
Cone shell 436,1098
Conical foundations 435
Conical piles 464
Conical shell 445-447
Connection with superstructure 145-146
Consistency test 88
Consolidation differential equation 885
Consolidation indexes 114-116

Consolidation settlement 12, 85, 180, 185, 201, 204, 260, 314,

415, 443-443, 457, 723, 727, 730, 758, 815, 849, 1073
Constitutive model, for soil 889-890
Constrained modulus 111-113
Constructability performance requirements 10

Subject Index

Construction and demolition (C&D) materials 1119-1120
Construction and demolition waste (CDW) 1121
for geosynthetic-encased stone columns 1129-1131
Construction aspects 19-21
Construction expertise (operators) 1100
Construction methods 473-476
aspects 19-21
shell foundations 350-353
Construction methods & embedment 143-144
Construction practices 9
Construction timeline 1101
Contact pressure 158, 160-163, 440-441
under axial vertical loads 160
under eccentric or moment loads 160-161
under two-way eccentric or moment loads 161-163
Contact pressure (axial, eccentric, two-way) 160-163
Continuity & interaction 144-145
Continuous flight auger (CFA) pile  479-480, 953-954
Continuous foundations 147
Continuous monitoring 1134
Contraction scour 787
Controlling variability 26
Conventional design approaches 721-722, 965
Conventional testing 827, 829
Copeland method 1034, 1035
Correlation length 967
Cost-effectiveness 1101
Cost reduction 57
Cost savings 1132
Council for Tall Buildings and the Urban Habitat (CTBUH)
1104
CPT-based methods 567-574
Cracking 1048
of slab 150
Creep piling design 722
Creep test, micro-piles 850
Crib walls 283
Critical depth  404-406, 558
Critical excavation depth  404-406
Critical pile length  608-609
Crosshole sonic logging (CSL) test 859, 860, 861-865
data analysis 860-861
procedure 859-860
rating criteria 861
Cross-hole testing 116
Cross-sections  464-466
Cultural center 422-425
Cumulative distribution function (CDF) 982
Cycle counting methods 761-762
Cyclic loading, on deep foundations
axial, degradation under 763-765
cycle counting methods 761-762
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Cyclic loading, on deep foundations (contd.)
cyclic stability diagram 762
cyclic transversal loading  765-769
lateral, degradation under 765, 766
regular loading 761
static and variable loading 761
Cyclic resistance ratio (CRR) 778
Cyclic stability diagram 762
Cyclic transversal loading
parameters 765
P-ycurves 767-769
surface layers, critical role of 766-767
Cylindrical failure mode 528-530

d
Damage Potential Index (DPI) method 1060, 1061
Dashtehgan landslide 753-755
Data
collection and literature review 48
feedback approach 19
Data-design—construction integration 19, 20
Data processing & averaging 556-557
Data sources 53-57
Databases
AUT: Geo-CPT&Pile database 1020-1022
cone penetration test 1022-1023
influence zone 1031-1033
input variables 1028-1029
model assumptions 1029-1030
reliability-based criteria 1027-1028
soil behavior classification 1030-1031
in geotechnical engineering 1015-1016
MCDM models 1033-1035
for prediction 85
proposed procedure, implementations of 1024
in situ testing
deep foundations and 1017-1019
shallow foundation and 1016-1017
soil parameters and 1016
Decision-making process 19
Deep cement mixing (DCM) 780

Deep dynamic compaction (DDC) method 26, 72, 253-255,

256, 257, 285, 286, 294, 1106
Deep excavation 1051-1052

Deep foundations 12, 19, 21, 167, 169, 333, 606, 607, 756,

1097
application in 463-464, 502, 886-887, 914-920
strategy 502
axial bearing capacity 563
capacity during liquefaction 773-775
cyclic loading on
axial, degradation under 763-765

cycle counting methods 761-762
cyclic stability diagram 762

cyclic transversal loading  765-769
lateral, degradation under 765, 766
regular loading 761

static and variable loading 761

densification methods 25

design 501-502

FEM application in  914-920

and ground modification 534-535
resistance factors for 533, 1000

and in situ testing databases 1017-1019
for slope stability 747

back analysis 749

landslides 748

prevention and remediation methods 749, 750
shear piles construction and performance 751-752
shear pile walls  749-751

in soil improvement 759-760
Deep foundation testing 811
drilled piers/shafts testing

conventional testing 827, 829
Osterberg testing 828-831

hammer drop testing 834-835
pile testing 820

dynamic load testing 823-825
PDA test 825-827

rapid load testing 827-829
static load testing 821-823

Statnamic test 831-833
Deep homogeneous soil 183
Deep mixing & jet grouting 259, 267, 269
Deep soil mixing (DSM) 267-268, 267-269, 535
Deformation mechanism 304-306
Densification methods 25-26, 292
Departments of Transportation (DOTs) 789
Depth of investigation 49-53
Design approaches

geotechnical 441-444

shell foundations 438-441

structural 444-448
Design modification 57
Determination vs. correlations 101-118
DeWaal piles 482, 433
Dewatering 271
Diaphragm walls 411-412, 412
Differential settlement

control 722-723

and distortion 189-194
Differential settlement & distortion 189-194
Dilatancy test 88
Dilatometer DMT / PMT tests 57, 61, 98-101



Dilatometer penetration tests (DMT) 98-99
Dimension-stone footings 142
Direct CPT-based methods 171-176, 567-574, 580, 591
determination of soil modulus 186
enhanced UniCone method 574
German method 573-574
imperial college pile (ICP) method 573
Laboratoire Central des Ponts et ChauSees (LCPC) method
569
Meyerhof method 569-570
Schmertmann and Nottingham method 567-568
UniCone method 570-571
UWA method 571-572
Discontinuities 176
Discrete element method (DEM) 921
Dispersive clays 65-66
Dispersive soils 1044
Displacement analyzer (DIANA) 923
Displacement and replacement 257
Displacement approach. See p-y curves
Displacement boundary conditions 888
Displacement-controlled model (DCM) 945
Displacement piles 465
Displacement relation 676
Dissolution 1050
of gypsum 1050-1051
Distortion 1048
Disturbed sampling 54
Documentation 502, 1134
Dogger Bank Wind Farm (DB) 343
Double cone folded shell raft foundation 438
Doubly curved shells 433
Downdrag forces
dragload, solutions to overcome 759-760
overview of 755-757
piles performance with  757-759
Downdrag loads 756
Down-hole testing 116
Dragload 759-760
Drainage systems 271-274
Drains serve multiple purposes 27
Drilled displacement piles (DDP) 480-484
with continuous flight augers 482
with screw-shaped piles 481-482
with simple cylindrical drilling tool 482
with soil displacement body 482
Drilled displacement steel piles 482
Drilled piers/shafts testing 811
conventional testing 827, 829
Osterberg testing 828-832
Drilled shafts 464, 473-479, 548, 635, 638, 1101. See also
Bored piles

Subject Index

in caliche layers 489-490
construction 533
underpinning with  1070-1071
Drilled shafts/bored piles 473-479
Drilling 47, 49, 54, 466, 1070
Driveability 469
Driven piles 466, 509
Drucker-Prager (DP) constitutive model 889
Dry bottom feed method (displacement) approach 257, 258
Dry method 473
Dry strength test 87
Dry well execution process 475
Durability 1101
foundation 9
requirements 10
Dynamic load testing 823-824, 841, 842
data acquisition and analysis 824-825
on hollow pile in layered soil 836-837

e
Earth foundations
Earthquakes 1109
design method, steps of 785-787
loading and performance, of pile foundations 770
structures failure during 769-770
Earthworks 24-25, 46, 200, 248-253, 286
cutand fill 248-250
lightweight materials in engineered fills 250-251
partially/fully compensated foundations 250
Eccentric loading 630
Economic and social factors
Economic requirements 9
Edge effect 685
Elastic continuum method 618-620, 666
Elastic foundation 217
Elasticity equation 885
Elastic modulus
parameter of in situ tests 112
for soils using CPT records 112
Electrical tests 54
Elimination Et Choix Traduisant la REalite’ (ELECTRE)
models 1033
Elliptic paraboloid 437
Ellpar shell 437
e-log-p method 85
El Sagrario Church 193-194
Embedment depth 9, 19, 20, 22, 24, 52, 165, 167, 309, 312,
321, 325, 334, 348, 361, 371, 374, 375, 376, 377, 380, 391,
409, 417, 425, 501, 502, 505, 515, 523, 530, 534, 537, 545,
552, 553, 558, 566, 568, 579, 585, 591, 710, 730, 975, 977,
978, 1016, 1017, 1029, 1030, 1097
Embedment depth (D/B concept) 375, 376, 377

1102, 1150

1114
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Embodied carbon (EC) 452 in geotechnical engineering 898-902
Emulsions 266 in pile foundations 904-908
End-bearing piles 770 in shallow foundations 901-904
Enlarged base (belled) drilled shafts 476-477 description of 897-898
Environmental and circumferential conditions 10 formulating and solving procedures in 898
Environmental degradation 1115 technique 219
Environmental evaluation 48 Finite element analysis (FEM) 1146
Environmental impact 469, 1101 Finite element limit analysis (FELA) 920-921
Environmental sustainability 1132 Finite element method (FEM) 219-222, 242, 720, 933
Equilibrium depth 757 applications
Equivalent footing method 689 in deep foundations 914-920
Equivalent foundation approach 757 in geotechnical engineering 909, 910
Eurocode 7 999-1001 in shallow foundations 909-915
Eurocode 8 - Part 5 (EC8 2000) 778 defined 908
European method 1019 formulation and solving procedure in  908-909
European regulation EN 12715 1063-1064 in geotechnical engineering 908
“Evaluating Scour at Bridges” 788 three-dimensional 933, 935, 937-938
Evans and Duncan’s method 616-618 of tunnel-soil-pile interaction 945-946
Excavation support system 410-415 Finite element method (structural matrix) 219-222
Excavation issues 403-410 First order reliability method (FORM) 972-973
Excessive conservatism 10 calibration using 996-997, 1003-1005
Existing foundations, reuse of 1132-1142 First-order second-moment method (FOSM) 970-972
advantages of 1132-1133 calibration using 995-996, 1003-1005
in bridge construction 1134-1139 modified FOSM 998
in building reconstruction 1139-1142 FISH function 905, 908
process involved in  1133-1134 Fixed-head pile 604
risk assessment process for 1133 FLAC3D software 901, 904, 905
Expanded Polystyrene (EPS) geofoam 250-251 Flexibility, internal foundations analysis 210-212
Expander body piles 486-487 Flexibility and rigidity 210-212
Expansive soils/clays 64-65, 1044 Flexible foundations analysis 214-222
Explicit method 899 simplified classic methods 214-222
Explosive compaction (EC) 261-263, 262-263 Flexible pile cap 680-681
Explosive densification 261-263 Flexible piles 604, 608
Extrusions 277 cohesionless soils 611-614
cohesive soils 610, 611
f Flexural design 226-230
Factor of safety (FS) 994 Flexural design & load transfer 226-227
Factors affecting bearing capacity 169-171 Flexural loads
Failure modes of treated soil foundations 301-308 drilled shafts and auger piles 638
Fajr Petrochemicals site 826, 827 prestressed concrete piles 639
Fast Lagrangian Analysis of Continua (FLAC) 923 Floating (balanced) foundations 354
Federal Highway Administration (FHWA) 535, 788 buoyancy properties of 398
Field vane shear tests (FVST) 64, 95 case studies 420-425
Fill preloading 274-275 design 415-420
Filter drains 272 bearing capacity control 416-420
Filtering approach 556 settlement control 415-416
Final filling ratio (FFR) 572 excavation for 398
Final test, micro-piles 850 excavation issues and associated difficulties 403-410
Fine-grained mixture 182,419 base failure 409
Fine-grained saturated soils 83, 180 critical depth of 404-406
Finite difference method (FDM) deflections and settlements 408-409

applications foundation systems consideration 409-410



groundwater lowering 403-404
upward pressure caused by groundwater 406-408
principles 398
supporting systems 410-415
bored pile walls 412
diaphragm walls 411-412
sheet piling construction method 411
sloped or stepped excavation 410-411
top-down construction 412-415
technique 12, 24, 339-341
types of 398-403
box foundations 401-403
compensated piled raft 400-401
compensated raft 399-400
Floating foundations 397-428
Flood damaged roadway debris, reuse of 1126-1128
Floods, on foundations 1056-1057
Footing materials 142-143
Footing plan & section forms 142
Foam concrete 251
Folded plate 31, 32, 351, 352, 433, 435-437, 437-438, 442
footing 437-438
Forms and function 19-40
Form-act structure systems 29
Formed footings 143
Foundation categorization 19-21
Foundation damages
causes of 1042
complications
adjacent and circumferential construction 1053-1055
deep excavation 1051-1052
flooding effects 1056-1057
groundwater fluctuation defects 1054-1055
liquefaction and lateral spreading 1053
tunneling-induced settlement 1052-1053
damage assessment
on adjacent building 1059-1062
building, framework for 1057, 1058
building stiffness 1061, 1062
risk assessment 1059
zone of influence 1058-1059
durability and aging effects
concrete damages 1048-1049
dissolution 1050
distortion and cracks 1048
in masonry structures 1047
reinforcement damages 1049
soil erosion and scour 1049-1050
factors 1042
geotechnical aspects 1042
bearing capacity 1042-1043
settlement and distortion 1043

Subject Index

stability 1043-1045
inland and onshore structures 1041
restoration and retrofitting 1061, 1063
drilled shafts underpinning 1070-1071
helical underpinning systems 1068, 1069
micro-piles underpinning 1069-1070
relevelling 1063-1066
retrofitting and strengthening 1075-1076
signs 1042
structural design and construction errors 1046-1047
Foundation design algorithm 966
Foundation engineering 8-9, 1100
challenging conditions and role of 10-16
geotechnical site investigation for 49-53
numerical methods in
adjacent piles 924-925
bearing capacity 925-930
boundaries, effect of 930-933
boundary element method 921
discrete element method 921
finite difference method 897-908
finite element limit analysis 920-921
finite element method 908-920
finite element modeling procedure 930, 931
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software in  922-924
three-dimensional finite element analysis 933, 935,
937-938
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primary objectives of 9,17
process for 19
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soil parameters mechanics for 80-85
structural analysis and design 207-244
flexible foundations analysis 214-222
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of rigid square footings 223-241
structural foundation design 222-223
sustainability applicationsin  1117-1121
Foundation form characteristics 28-29
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Foundation selection
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multidisciplinary approach 1099
overview of 1097-1099
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holistic approach to 1112-1117
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pile 21-22
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reuse 1132
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types of 333
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Frictional resistance 167
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Frozen soils 68
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Full displacement pile (FDP) 870, 872
Full-scale field testing 811, 816
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Full-scale plate load tests 814
Full-scale testing  56-57
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Gabions 283
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General body of knowledge 85
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Geomaterial conditions 46-47
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Geophysical investigation methods 55
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Geopier method 257-258
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GeoStudio 924
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Geosynthetics 279-281, 292
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load transfer mechanism 502-504
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deep foundation and ground modification 534-535
ground and groundwater level 535-536
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random analysis techniques in 969
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settlement 522-523
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numerical methods in 884-885, 890-891
analysis planning 891
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boundary conditions 893-894
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initial conditions 896-897
loading 896
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applications 48
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extensions 47-48
for foundation engineering 49-53
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depth of investigations 49-53
geophysical investigation methods 55
geotechnical engineering 45-47
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objectives 48
problematic soils  62-70
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maps and technical literature review 53
physical modeling/medium-scale testing 56
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site visit 53
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on situ testing 53-54
stages for 48-49
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German method 573-574
Gibson effect 183
Grain size distribution 86
Granular soils 104, 105
Gravitational forces 207
Gravity flow wells 271
Grid foundations 20, 30, 147, 1106
Grid spacing 898
Grillage foundation analysis 149, 212-214, 243
Ground and groundwater fluctuations 896, 1042, 1054-1055
Ground-anchored foundations 145
Ground freezing application 265
Ground improvement methods 249-250, 478
Ground modification integration 24-27
Ground modification method 13, 16, 24-27, 248
applicability 25
bioremediation and plant engineering 27
categories of 24
deep foundation and 534-535
densification 25-26
earthworks 24-25
hydraulic control for 26-27
physical and chemical stabilization 26
reinforcement 27
and techniques 24
Ground modification techniques 291
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Ground-structure interaction 24-27
Groundwater 26
fluctuation defects 1054-1055
level fluctuations 169
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problems 885
pumping 1116
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GROUP 922
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Grouting 265-267, 487
Grouting efficiency 1064

GRS structures for railways 317-319
h
Hammer driving equipment 464, 467-468

Hammer drop testing 834-835
Hansbo’s method 273
Heating soil in situ (heating, freezing) methods
HEC-18 788, 790 791
HEC-20 789
Helical piles 484-486
capacity 526-530
individual failure mechanism 527

264-265

vertical bearing capacity of 933-936
Helical underpinning systems 1068, 1069
High-rise building foundations 1105
Holistic approach, to foundation system 1112-1117
Hollow bar micro-piles 851-853
Homogeneous saprolitic soil, plate-load testing on 818-819
Homogeneous soil 554-556
Hoop tension 446, 447, 457
Horizontal planar foundations 28
H-shaped steel piles 471
Hybrid bucket foundation (HBF) model 345-346, 383-386
Hybrid foundations 11, 29, 31-32, 36, 37, 38, 344, 373, 376,
385, 535, 718, 812, 841-845, 1097, 1106, 1112. See also
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systems 32, 36-39, 344
testing 812, 841-845
under VMH loading 376
Hybrid soil improvement intrusions and pile PRF 732
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Hydraulic vibrators 468
Hypar shell 437
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Improper foundation selection 1115-1116
Inclined load 910-912
Incremental filling ratio (IFR) 571
Independent-leg jack-up platforms 346
Index parameters 102
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1100
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In situ construction method 350
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applicationin 59, 171-176, 185-189, 551-599
categories 58
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In situ test-based methods
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Investigation applications 48
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Investigation stages 48-49
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Jacked piles 466, 495, 496, 575, 577, 1020
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Kansai International Airport 275-276

Kinematic element method (KEM) 921-922

Kobe earthquake (1995) 769, 776, 777
14-story building during 780

Kocaeli earthquake, Turkey (1999) 769

Kulhawy’s method 506
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Lateral loading
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elastic continuum method 618-620
Evans and Duncan’s method 616-618
nondimensional method 619-623
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resistance 607
shear piles 641-642
source of 604
steel piles 636-637
structural design 630
design criteria 632-635
geotechnical aspect 630
pile design 630-631
problems and protection 631-633
serviceability 630
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Lateral spreading 775

failure 770

foundation damage 1053

Lateral stresses 158, 167, 300, 448, 887
Layered subsoil 169

Legal and liability issues 1115

Liberty Mutual Insurance 400
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Lightweight Engineered Fills 250-253
Lightweight Expanded Clay Aggregate (LECA) 251
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Limit state design (LSD) 447-448
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Linear elements 894
Linear foundations 28
Liquefaction 771
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foundation damage 1053
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pile failure and design methods 770-771
pile failure theoriesin 775-776
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risk 1116
susceptibility 771, 772
Liquefiable soils/Liquefaction 68-69
Liquidity index (LI) 82,83
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Load and resistance factor design (LRFD) 222, 632, 634-635,
638, 993, 994, 1007, 1023
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1001-1002
components 999
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FORM approach 996-997
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MCS method 997-998
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factor of safety 994
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Load boundary conditions 888
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Lower carbon footprint 1132
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Magnetic approach 54
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Marine mattresses, application of 1122-1123
Masonry structures, damage to 1047
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Mass wasting 748
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Modulus of horizontal subgrade reaction 605-606
Modulus of subgrade reaction 209-210, 213, 219, 243, 604,
605-606
Mohr-Coulomb constitutive model 889, 895
Mohr-Coulomb failure criterion 84
Moisture content fluctuation 65
Moment loading, geotechnical capacity under 724-725
Monitoring actual performance 47
Mono-caisson 343
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Multilayered clay soils 389-391
n
National Earthquake Hazards Reduction Program (NEHRP)
(2000) code  778-779
Natural resources 1132
Neat footing 143
Negative pressure (suction) 342
Negative skin friction 523, 756, 758, 760
Neutral plane 689-694, 757-760
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Normal and shear stresses 444

Nonuniform settlements

Subject Index

Numerical analysis 17, 379, 380, 519, 629, 675, 704, 717,

732, 883, 890, 891, 895, 896, 897, 924, 938, 940, 941, 956,

1149
Numerical modeling/methods
analytical solutions vs. 885
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o Physical modeling/medium-scale testing 56
Observational method (OM) 33,47 PIANC guidelines 770
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Offshore foundation 198-199 570, 574

applications of 349 Pile axial load distribution 525
Offshore wind turbines (OWTs) 11, 12, 345-346, 373, PileAXL 922-923
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One-dimensional (1D) consolidation theory 272 flexible 680-681
One-dimensional/linear foundations 28 rigid 677, 679-680
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cushion application 732
description of 718
dynamic response of nonconnected 741-742
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vertical loading 724
geothermally activated 733-734
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Partial liquefaction 771 analysis process  719-720
Partially/fully compensated foundations 250 design philosophies  721-723

Partially restrained-head pile 604 design requirements 721
Passive gamma logging 866 raft moments and shears estimation 728-730
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Performance & boundary conditions 604-605 Pile driving analyzer (PDA) tests 504, 979
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Physical and chemical stabilization 26, 263-264 excellent performances of 779-780

Physical concrete damages 1049 FDM application in  904-908



poor performance of 781-785
tunneling and 933, 935, 937-938
Pile group under combined loading 676-677
Pile groups 435
axial loads, bearing capacity under 681-687
under combined loading 676-678
factors 673-674
load distribution in 677
comments on 681
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rigid pile cap 677, 679-680
pile spacing 675
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settlement of
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hydro-load testing 697-698
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Pile head response 764-765
Pile installation methods 466-473
Pile integrity testing (PIT) test 857-859
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on 378 piles 868-869
Pile load tests (PLT) 870-875, 1022
estimation of 727-728
Pile materials & cross-Sections 464-466
Pile Prediction Symposium 757
Pile raft foundations (PRFs) 1099
Piles 21
advantages 470
applications of 21
axial load transfer 503
bearing capacity estimation 567
cone penetration test (CPT) and 552
data processing and averaging 556-557
diameter 557-558
embedment depth 553
influence zone 553-554
nonhomogeneous condition 554-556
penetration rate and mechanism 558
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driving systems 467
engineering 501
foundations 1120
installation 466-473
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CPT or SPT records for 561-562
hammer driving equipment 467-468
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materials 464-466
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Pile testing 820
dynamic load testing 823-825
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rapid load testing 827-829
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Pile under combined loading 676-677
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Pipe steel piles 471
Plain shallow foundations 434
Planar foundations 1097
Plane strain problems 892
Plant engineering/stabilization 27, 269-270
Plasticity equation 885
Plasticity index (PI) 83
Plasticity test 88
Plastic limit (PL) 82
Plate load tests (PLT) 175-176, 209, 811, 813-816
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Plate-on-springs approach 720
PLAXIS 923,956
Porewater pressure generation 772-773
Portland Cement Concrete 144
Post-grouting techniques 466, 477-479, 484, 487, 533-534
Post-installation capacity variations 533-545
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Precast concrete piles 278, 466, 467, 471-473, 491, 495, 497,
535, 573, 666, 728, 751, 760, 922
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Pre-consolidation stress 85
Prefabricated shell foundation 351
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Preloading 274-277
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Pre-mobilization mechanism 478 Ramp boundary condition 905
Pressure distribution approach 778 Random analysis, in geotechnical engineering 969
Pressure meter test (PMT) 99-101, 175, 551, 627-629 Random noise error uncertainty 966, 968
Prestressed concrete (PSC) test pile 472, 635-636, 638-639, Rapid impact compaction (RIC) method 26, 255
652-653 Rapid load testing 827-829
Primary differential equation 216 in clays 837-838
Principle of superposition 620 Real and pseudo stress resultants 445
Problematic soils 62-70, 247, 755-756, 1044, 1045 Rectangular hyperbolic-parabolic shell 437
collapsible soils 66-67 Regular cyclic loading 761
dispersive clays 65-66 Regulatory compliance 1133
expansive soils 64-65 Reinforced concrete (RC) structures 1049
frozen soils 68 Reinforced concrete slab foundation 1102
liquefiable soils 68-69 Reinforced soils/Reinforcement 14-16, 27, 277-283, 308-323
non-engineered fills  69-70 bench-scale testingon 817-818
organic soils and peat 67-68 concrete sections 433
Pisa Tower, tilting due to 1045 extrusions 277
sensitive clays 64 foundation on 293
soft clay (normally consolidated clays) 64 geosynthetics 279-281, 308-315
Project-based foundation selection 1102-1112 geosystem  282-283
buildings 1102-1107 intrusions 277-279
coastal, onshore, and offshore structures 1107-1110 for soil slope stability 315-321
storage tanks 1102 techniques 292
towers 1112 types of 309
wind turbines and transmission utilities 1110-1112 vertical structural elements 321-323
Project function 1101-1102 Reinforcement design principles & requirements 310-315
Proof test 347 Reinforcement remediation method 750
micro-piles 850 Reinforcing steel & design charts 227-230
Pseudo-coupled method 215-216 Relative construction contract 285
Pullout capacity 281, 530-533 Relative density 82
Pullout testing, of short piles 840-841 Relatively floating 250
Punching shear model 1046 Relevant databased approach 19
P-y curve/method 686, 687 Relevant data-based pile design algorithm 1023
characteristic shapes of 624 Reliability index
clays 624-626 James Bay hydroelectric project 987-988
cyclic transversal loading  767-769 methods for determining 969-970
defined 623 FORM 972-973
ductile curves 624 FOSM 970-972
factors 623 Monte Carlo method 974-976
liquefaction 771-773 Remote sensing 47, 53
sand 626-627 Residual compression 524
from in situ tests  627-629 Residual stress  523-526
P-y multipliers method 686, 687 Resistance 197
Python, FDM codingin  899-902 Resistance distribution 523-526
Resistance factor
q calibration of 1003-1006
Quality assurance 47,1134 for different piles 1007
Quality control methods 283-284, 469, 849 Retaining structures remediation method 750
Retaining wall drains 27
r Retrofitting 14-16
Raft foundations 179, 339, 1107. See also Mat foundation Reuse load factors 1133
Railway embankment 306-308 Reusing foundations 1132-1134

Raker piles 607 Rigid design 440



Rigid & flexible piles 604
Rigid frame mats 148
Rigid intrusion methods 291, 292
Rigid intrusions (stone columns) 299-308
Rigid intrusion testing 812, 845, 846
small-scale physical modeling 846-847
stone columns testing, ASTM standards for 845
Rigidity, internal foundations analysis 210-212
Rigid pile cap 677-681
Rigid piles 604
Brinch Hansen’s method 614-616
cap 677,679-680
cohesionless soils 610, 611
cohesive soils  609-610
Rigid square footing design 223-241
contact pressure distribution 208
Rio Bananito Railway Bridge 655-659
Rio Estrella Highway Bridge 656-659
Risk assessment process 1133,1134
Rock bearing capacity 176-177
Rock mass rating system (RMR) 118, 119-123
Rock properties classification 118-123
Rock Quality Designation (RQR) 119
Rocks
bearing capacity of 176-177
properties and classification 118-123
rock mass rating system 119-123
Rock Quality Designation (RQR) 119
uniaxial compressive strength of 119
and soils 178
Rollers
shallow compaction by 253, 254
types of 254
Roof slab 432
Routine plate/roller compaction method 26

S
SAFE 922
Safety Factor of Bearing Capacity (SFBC) 1146
Sampling 54-55
Sand
drains 272
p-y curves for 626-627
Sand behavior 362, 363-364, 626
Saturated soils 85
Savu Tower 340-341
Scale effect (pile, foundation, CPT) 552
Schmertmann and Nottingham method 567-568, 577
Scintillometer 867
Scour. See also Bridge scour
foundation damages 1049-1050
Scour potential 144
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Scouring 1109
Screw piles 484-486
Seawater 347
Secant pile wall 413, 751, 752
Section-act foundations system 29, 30-31
Sectional method, for pile cap design 686-688, 710
Sedimentation tests 86
Seepage differential equation 885
Seismic coefficient method 776, 777
Seismic deformation method 776, 777
Seismic restraint test 842
Seismic tests 54
Seismological factors 68
Selection, of methods 283-284
Self-expanded pile (SEP) 487
Semi-deep foundations 16, 21-24, 31, 40, 167, 168, 333, 348,
355, 606, 607, 1099
advantages 334
bucket foundations 341-346
categories 335
under combined loading (VMH) 372-377
floating foundations 339-341
geotechnical background 334-335
shell foundations 348-353
skirted foundations 338-339
specifications 335
spudcan 346-348
types of 335, 359
well foundations 335-338
Sensitive clays 64
Sensitivity 80, 102, 116-118, 123, 124, 125, 474, 890, 969
Serviceability 8,9, 10, 16, 34, 48, 57, 145, 151, 185, 189, 190,
191, 201, 216, 229, 240, 243, 344, 401, 410, 447, 630, 677,
770, 787, 790, 994, 1043, 1052, 1059, 1061, 1062, 1099,
1104
Serviceability limit state (SLS) 604
Serviceability (settlement and torsion) 9, 630
Settlement 522-523, 1043
control 415-416
geotechnical design  522-523
Settlement estimation 178-194
differential settlement
and distortion 189-194
types 179-184
method 185
modified equation for 183-184
in situ tests application in  185-189
Settlement & negative skin friction 522-523
Shadowing effect 685
Shaft capacity
pile of 558-561
scale effect in estimation of 558-561
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Shaft capacity estimation 558-561
Shaft resistance 506-510, 515
Shallow compaction, by rollers 253
Shallow foundations 19, 20-21, 51, 141, 168, 333, 397, 606,
1097, 1099
applicationin 886
bearing capacity, on unsaturated soils
boundary conditions in 888
contact pressure beneath 160
densification methods 25
FDM application in  901-904
FEM application in  909-915
single spread foundations (footings) 142-146
and in situ testing databases 1016-1017
structural and construction 141
testing 811
bench-scale testing 812-813, 817-818
full-scale field testing 816
plate load testing 813-816, 818-819
on tire-derived aggregate backfill 819-820
uncommon 148-150
Shallow pile caps 686
Shallow stabilization 265
Shanghai Tower 13, 14, 240-241
Shard London Bridge 842
Shear
design 229-230
224-226, 301
one-way shear 225-226
two-way shear 224-225
modulus 116

946-948

failure modes

Shear keys 197, 202, 285, 359, 360, 361, 362, 363, 364,
365-366
Shear piles 641-642
construction and performance 751-752
walls  749-751

Shear strength 8, 27, 54, 56, 58, 60, 62, 64, 67, 70, 74, 80, 84,
93, 95,102, 103, 108-111, 123, 166, 196, 247, 250, 253,

264, 270, 278, 293, 299, 325, 342, 369, 376, 507, 508, 509,
522, 524, 558, 573, 606, 749, 750, 761, 770, 816, 819, 889,

910, 914, 965, 968
Shear strength improvement remediation method 750
Shear strength of soils 84-85
Shear wave velocity 48, 54, 74, 80, 116, 283, 771, 772, 1016,
1028
Sheet piles 278, 468
Sheet piling construction method 411
Shell footings 452-454
Shell foundations 23, 28, 348-353
bearing capacity and settlement of 443
case studies 448-456
categories of 435-438

combined 438

cone 435

elliptic paraboloid 437
folded plate 437-438
hyperbolic—parabolic shell
inverted dome 435

435-437

characteristics 435
in civil engineering 433-434
classification 434
components of 439
construction methods 350-353
design approaches 438-441
contact pressure  440-441
soil-structure interaction 440
economic benefits of 433
geotechnical design approach 441-444
limit state design (LSD) 447-448
and plain shallow foundations 434
structural design approach 444-448
Shell foundation types 348-353, 435-438
Shell strip footings 442
Shell structure 431-432
Ship collisions 1109
Shock waves 261
Short column formula 447
Short piles. See Rigid piles
Shrinkage limit (SL) 82
Side/circumferential resistance 167-169
Simple additive weighting (SAW) model
Simplified classic methods 214-222
Single-curved shells 433
Single foundations 230-231, 238
Single-hole sonic logs (SSL) 860
Single spread foundations (footings) 142-146
construction

1033, 1034

144-146
methods and embedment
142-143

inplan 142

in section 142

considerations
143-144
materials

Site investigation 10, 45-77
Site-specific factors 68
48, 53, 501
Site visit/field exploration 53
and nondestructive testing 48-49
Skirted foundations 23, 32, 338-339, 354, 359, 360
bearing capacity of 361-366
homogenous clay for 377
by hybrid technique 383-386
skin frictionin 368
under VMH loading 376
Skirt factor 339

Site visit



Sliding resistance 197
Sloped Concrete Walls 200
Sloped or stepped excavation 410-411
Slope stability
deep foundations for 747
back analysis 749
landslides 748
prevention and remediation methods 749, 750
shear piles construction and performance 751-752
shear pile walls  749-751
Slow-maintained load test (SMLT) 737
Small-scale physical modeling 846-847
Soft clay (normally consolidated clays) 64
p-y curves for 625
Soil
bearing capacity 163
behavior classification 94-101
on cone penetrometer test (CPT) 95-98
on dilatometer penetration tests (DMT) 98-99
on field vane shear test (FVST) records 95
on material index 98
on pressuremeter test (PMT) 99-101
on standard penetration test (SPT) 94
characteristics on experiences and practices 93
classification systems 85
on laboratory results 89-93
components 89, 90
deformations 302
factors affecting 80
geotechnical parameters 101-118
constrained modulus 102
in foundation engineering 101-116
index parameters 102
over-consolidation ratio (OCR) 113
permeability 118
sensitivity 116-118
shear wave velocity and shear modulus 116
stiffness 111
mechanics for foundation engineering 80-85
consolidation settlement 85
geostatic stresses  83-84
phase diagrams 80-83
shear strength of soils 84-85
physical and mechanical properties of 80
and properties 79
reinforcement. See Reinforced soils
setup and relaxation 534
strength and compressibility 82
stresses in  157-159
geostatic stress 158
induced/applied stresses 158-159
lateral stresses 158
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type 98
visual and manual soil identification 85-89
Soil-bearing capacity 21
Soil behavior classification (SBC) 16, 1030-1031, 1033
Soil cement 264
Soil-column composite 259-261
Soil conditions 607
Soil consistency 87
Soil decompression 487
Soil displacement 248
Soil engineering parameters 101-102
Soil erosion, foundation damages 1049-1050
Soil-foundation contact pressure 207, 208
Soil heating & freezing 264-265
Soil improvement 284
beneath, crushed concrete in  1123-1125
deep foundations in  759-760
on geotechnical performance 760
Soil improvement techniques/methods 24, 27, 247-248,
247-288, 291
compaction and densification 253-263
bearing capacity and settlements of soil-column
composite 259-261
blast densification 261-263
deep dynamic compaction 253-255
explosive compaction 261-263
rapid impact compaction 255-257
shallow compaction by rollers 253
stone columns stabilization and 257-259
earthworks 248-253
ground modification methods 248
hydraulic modification 271-277
physical and chemical modification 263-270
chemical and physical stabilization 263-264
deep soil mixing or deep mixing 267-268
grouting 265-267
jet grouting 268-269
methods of heating soil in situ (heating, freezing)
264-265
plant engineering and bioengineering 269-270
practices 13
quality control and selection of methods 283-284
reinforcement 277-283
soil improvement techniques/methods 247-248
soul modifications 248
Soil mechanics problems 885
Soil modulus 186
Soil-pile interaction 914
Soil reaction modulus 816
Soil reinforcement 40, 277-283, 285, 292, 308-323, 730, 1061
Soil setup and relaxation 534
Soil shear strength 398, 816
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Soil slope stability with reinforcement 315-321
Soil stability problems 885

Soil stiffness 772

Soil stratification 129

Soil strength reduction 771

Soil stresses  157-159

Soil-structure interaction & contact pressure 440-441, 216,

440
Soil types 54
SOLCYP project 765
Soul modifications 248
Space constraints 607
Spaced pile wall 751, 752
Special deep foundations 464
Specialized sensitive equipment 57
Special piles 479-489
continuous flight auger piles (CFA) 479-480
drilled displacement piles (DDP) 480-484
expander body piles 486-487
helical or screw piles 484-486
mini- and micro-piles 487-489
Spread footing 227, 242
SPT records & methods 561-566
Spudcan foundations 23, 346-348, 350, 359-394
bearing capacity of 369-372
in multilayered clay soils 389-391
Spun piles 472
Square-shaped footings 142
Stability control 9, 10, 1043-1045
Stability issues (external) 194-200
eccentricity 196-198
number of anchor piles 198
overturning 195-196
sliding 194-195
uplift capacity 196
Stabilized soils
massive treated soil 292-299
reinforced soils 308-323
rigid intrusions (stone columns) 299-308
Stable pile head response 764
Staggered pile wall 751, 752
Standard penetration test (SPT) 94, 132,171-172, 551,
648-651, 771, 772, 872, 955, 986, 987, 1018
pile installation
methods for axial-bearing capacity 562-566
records for 561-562
Standard shear tests 102
Static analysis methods 504-511, 522, 999
Static loading 761
Static load testing 821-823, 841, 842
on open-ended pipe pile 835
Statnamic pile test (SNPT) 831, 833

Statnamic test 831-833
Steel I-beams 212
Steel piles 633, 636-637
Steel piles (H-shaped, pipe, composite) 471
Steel rebars, planting 1076
Stiff clays, p-y curves for 625-626
Stiffness analysis method 219
Stone columns 257-259, 299-308, 845-846
Stone column behavior chart (SCBC) chart 305
Stone column group block punching ratio (BPR)
305
Stone columns testing
ASTM standards for 845
implementation 847
oil tanks footing with  848-849
rigid footing with  847-848
water storage tanks on 849
Stone column-supported foundation (SCSF) 304-306
Strain incompatibilities 478
Strain-stress relationship 85, 111
“Stream Stability at Highway Structures” 789
Stress concentration ratio 300
Stress distribution beneath 178-179
Stress distribution model 812
Stress distribution in reinforced foundations 301-302
Stress distribution & settlement Types 178-185
Stresses in soil  157-159
Stress history effect 792-793
Stress-strain curve 85
Stress-strain relationship 186
Strip/continuous foundations 147
Strip foundations 147
Strip-on-springs approach  719-720
Structural assessment 1133
Structural considerations for piles & drilled shafts
635-637
Structural design 9, 207-244
Structural design approach 444-448
Structural design criteria (ASD, LRFD) 632-635
Structural design of pile cap 686-689
Structural efficiency 607
Structural foundation design 222-223
of rigid square footings 223-238
Structural integrity 1132
Structural matrix analysis method 219-222
Structural reinforcement, of existing foundations 1063
Structural stability 607
Strut-and-tie (STM) method 686-688, 710
St. Vincent’s Chapel 352-353
Subgrade reaction modulus 210
Subsoil characterization 10, 28
Subsoil condition 10



Substructure 7, 8, 10, 17, 23, 32, 49, 148, 155, 201, 333, 339,

340, 343, 353, 354, 391, 393, 398, 399, 401, 406, 407, 410,

435, 436, 797, 993, 1015, 1100, 1103, 1104, 1112, 1149,
1150

Subsurface profiles 58

Subsurface soil conditions 755

Suction bucket foundation 382

Suction caisson foundation (SCF) 342

Suction installation 344

Superstructure 10, 13, 145-146, 199, 212, 250, 339, 397, 398,
399, 407, 439, 501, 502, 677, 681, 756, 770, 777, 784, 948,

993, 1050, 1097, 1099, 1108
Supporting systems 410-415
Surface-act foundations system 29, 31, 32, 35, 435
Surface-act structure systems 29
Surveillance 33
Sustainability
applications in foundation engineering 1117-1121
development principles 11
foundation system 11,1106
long-term stability and 1114
Sustainable development 7,11, 14, 16, 17, 535, 759, 1117
Sydney Opera House 842
Synclastic shells 433
System features 29-32

t

Tabular or graphical approach 230-238

Taipei 101, 843

Tall/high-rise buildings 1104

Tangent pile wall 751, 752

Tank foundations 259

Taper-haunch or sloped foundations 142

Taylor expansion theory 970

Technique for order preference by similarity to ideal solution
(TOPSIS) model 1033, 1034

Technological advancements and innovation 1114

Telecommunication towers 436

Tensile strain method 1059

Tensile stresses 631

Terzaghi and Peck model 689

Terzaghi’s equation 505, 913,914

Theoretical pressure distribution 208

Theory of Elasticity 208

Thermal integrity profiling (TIP) testing 866

3D finite element model (3D FEM) 720, 933, 956

Three-dimensional/volumetric (massive) foundations 28,
1097

Timber piles 466, 470, 497, 616, 633, 794, 797

Time-dependent process 85

Time-dependent settlement 180

Tip resistance 999
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Tire-derived aggregate (TDA) materials 252-253, 819-820
Toe adjustment factor 570
Toe capacity 505-506
CPT and pile scale effect for 552-558
Janbu (1976) method 506
Kulhawy (1991) method 506
Meyerhof’s method 505-506
Vesic (1977) method 506
Toe capacity estimation 591
Toe grouting 487
Toe resistance 514-515
Tokimatsu, K. 776
Top-down construction method 340, 412-415
Top-down effect 775-776
Torre Latino Americana 12-13, 401
Toughness test 88
Towers 1112
Traditional construction methods 1132
Traditional kentledge methods 827, 829
Transformation uncertainty 965-966, 968
Transitional elements or units 6
Transmission towers 337-338
Transverse loads 603
Trench effect 183
Truncated shear pile wall 752
Tsuchida, H. 771
Tunneling-induced settlement 1052-1053
Two-column combined foundations 146-147
2D & 3D failure patterns 375-377
2D/3D numerical model 890, 892
Two-column foundations 146-147
Two-dimensional/planar foundations 28
Two-directional strip foundations 20
Two-way shear 224-225,232, 238
t-z method 517-519

u
Ultimate limit state (ULS) 604
Ultimate strength theory 444
Uncertainty 965-990
affecting Babolsar bridge failure 976-979
axial pile-bearing capacity, methods for predicting
979-985
classification of 965-966
in geotechnical design/engineering 966-969
Uncommon shallow foundations 148-150
attached single foundations 149
grillage foundations 149
industrial and warehouse slabs  149-150
Uncontrolled fill. See Non-engineered fill
Uncurved shell 433
Undisturbed sampling 54
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Undrained shear strength  108-109, 166

Uniaxial/unconfined compressive strength 119

UniCone method 570-571, 983, 1019, 1029-1030
enhanced 574

Unified pile design method 510

Unified soil classification system (USCS) 89, 91,

790

Uniform settlements 1063

Unit cell approach 300

Unit cells & stress concentration 300

Unit shaft resistance 568

Unit weight 102

University of British Columbia (UBC) pile 757

Unloading Point model 832, 833

Unstable pile head response 764

Uplift loading mode 503

Urban planning integration 1114

Urmia Lake Causeway Project 757

Utilizing biological processes 27

Utilizing bored piles 473

UWADatabas 1018

UWA method 571-572

4
Vacuum preloading 275
Value engineering 7, 1142-1149
of driven H-piles for slope stability on the Missouri River
1143
Vane shear test (VST) 133,172, 551
Variable loading 761
Vector-act foundations system 29, 30, 33-34
Vector-act structure systems 29
Verification test, micro-piles 850
Vertical bearing capacity 366-368
Vertical drains 27
Vertical load response 724
Vertical loading, geotechnical capacity under 724

Vertical, moment, and horizontal (VMH) loading 949-952

failure pattern under 377-391

general function of 377, 378

of offshore wind turbine 373

semi-deep foundations under 372-377

skirted/hybrid foundations under 376
Vertical piles 607, 622
Vertical structural elements
Vesic’s method 506
Vibratory driving  468-469
Vibro compaction method 26
Vibro stone columns 257, 260-261
Visual manual identification 85-89
Visual soil identification 85-89
Volume, of soil 81
Volumetric/massive foundations 28-29

321-323

w

Washington Park Station Slide case study 752-753

Wave equation 885

Well foundations 23, 335-338, 353, 397, 307, 1107, 1110,
1111

Wet method 475, 476

Wet top feed method 257

Wick drain design 272

Wing pile (WP) 487

Winkler method/foundation 214-215, 219

Winkler’s hypothesis 605

Wood chips or mulch 251

Working stress design (WSD) 1007

y

Young’s modulus 111, 185

z
ZJU-ICL (2015) database 1019

Zone of influence 1058-1059
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