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827, 837

acceleration time history	  245, 609, 610, 611, 693, 694, 696, 697, 
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aggregate	   338, 339, 342, 343, 344, 350, 351, 355, 416
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air cushion craft	   676, 868, 869
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698, 712, 713, 774
allowable displacement	   518, 906
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allowable safety factor method	   19, 24
allowable settlement	   454, 492
allowable stress	   19, 23, 24
allowable stress design method	   19
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all terrain crane	   891, 892, 894, 902
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amenity	   50, 109, 114, 583, 586, 646, 664, 666, 669, 881, 976
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738, 739, 743
anchor chain type	   802, 803
anchor chain type mooring buoy	   802, 803
anchor holding power	   860
anchoring	   17, 122, 160, 578, 579, 580, 800, 802, 806, 807, 930
anchoring chain of floating body	   17, 802, 806
ancillary facilities	   10, 16, 17, 18, 586, 669, 870, 950
angle of internal friction	   272, 275
angle of repose	   484, 700, 701
angle of shear resistance	
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anode	   333, 334, 335, 336
API		   947
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asperity	   176, 237, 241, 242, 262, 263, 264, 265, 267, 269
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asphalt pavement	   344, 347, 900, 924
Asphalt Paving Guidelines	   343, 925
asphalt stabilization	   342
assessed value of failure probability	   28
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astronomical tide	   68, 69, 70, 172
attenuation distance	   81, 86
autocorrelation	   24, 33
average degree of consolidation	   220, 221, 476, 536
average strength of skin friction	   444
axial spring constant of pile	   469

B

backfilling materials	   122, 280, 345
backfilling stones	   539, 540, 694, 696
back scattering method	   215
backshore	   181, 973, 974, 975
back yard area	   951, 952, 953, 955, 956
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Bascom	   198
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577, 578, 579, 580, 581, 582, 588, 590, 651, 662, 674, 802, 
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beach deformation	   180, 183, 193, 194, 199, 976
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beach nourishment	   974
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bearing pile	   207, 208, 440, 441, 451, 741, 832, 833, 834, 839, 
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bearing stress	   909
bedload	   181, 182, 183, 196
bedrock	   5, 7, 230, 235, 

236, 238, 248, 250, 251, 253, 258, 262, 263, 264, 265, 358, 
441, 608, 609, 610, 614, 615, 693, 694, 696, 822, 826, 944

bending compressive stress	   373, 375, 760, 769
bending failure	   347, 470
benthos	   975
berm	   129, 134, 135, 137, 182, 412, 418, 597, 598, 617
berth	  298, 304, 308, 678, 680, 683, 686, 687, 688, 689, 690, 844, 

871, 872, 880, 887, 942, 944, 951, 952, 953, 955, 956, 962
berth configuration factor	   289, 297, 298, 304
berthing energy	   289, 297, 298, 304, 821, 844, 846, 875, 876, 

877, 878, 879
berthing velocity	   297, 298, 299, 300, 301, 302, 880
bilge keels	   689
Bio	   495
Bishop's method	   489
bituminous material	   19, 343, 358
blast furnace slag	   338, 350, 351, 352, 521, 550
block coefficient	   302, 303, 304, 305, 556, 564
block load	   140
block type improvement	   498
boarding facility	   965, 966
boat lift yard	   865, 866, 867
bollard	   308, 309, 723, 733, 734, 742, 821, 871, 872
bore type tsunami	   174
Borgman	   147, 169
bottom friction	   73, 87, 174, 176, 179, 862
bottom reaction	   387, 388, 389, 390, 396, 407, 409, 699, 846
bottom seated	   517
bottom slab	   280, 373, 374, 377, 378, 379, 

382, 383, 384, 385, 387, 388, 390, 391, 392, 394, 395, 396, 
397, 399, 406, 409, 410, 423, 469, 640, 707, 708, 859

boundary element method	   305
Boussinesq's solution	   475
bow and stern side docking type quaywall	   689
bow collision	   937, 938
bow line	   872
box shape platform	   761
Brampton	   195
breaker	   77, 99, 103, 117, 136, 139, 143, 144, 165, 167, 182, 183, 

186, 195, 202, 203, 412, 413, 652, 653, 658
breaker index curve	   103
breaker index diagram	   143
breaker line	   165, 652, 653
breaking wave	   86, 87, 88, 

90, 103, 104, 117, 119, 128, 129, 130, 132, 133, 135, 136, 137, 
138, 139, 142, 143, 144, 147, 148, 166, 167, 181, 195, 412, 417, 
420, 589, 597, 622, 628, 632

breaking wave height	   103, 104, 119, 143, 144, 195
breaking wave pressure	   136, 137, 139, 147, 589, 632
breakwater alignment	   139, 142, 143, 415, 416, 614, 615, 644
breakwater covered with wave-dissipating blocks	   36, 415, 416, 

590, 594, 632
breakwater head	   81, 190, 191, 412, 416, 417, 418, 420, 614, 616
breakwater opening width ratio	   91
breakwater shape influence factor	   421
breakwaters with wide footing	   640, 645
breakwater trunk	   412, 416, 417, 418, 419, 420, 613, 616
breasting dolphin	   844, 845, 846
breast line	   309
Brebner	   418, 424
Bretschneider-Mitsuyasu spectrum	   80
Broms	   481, 724
buckling	   347, 407, 473, 474, 482, 786, 828

bulk cargo	   312, 314, 702, 944
buried anchor	   805
buttress wall	   392, 395, 396, 397

C

caisson	   20, 77, 
78, 116, 122, 132, 133, 134, 136, 137, 139, 140, 141, 142, 167, 
215, 244, 259, 280, 351, 354, 358, 367, 371, 372, 373, 374, 
375, 376, 377, 378, 379, 381, 382, 383, 384, 385, 386, 388, 
389, 390, 391, 392, 401, 403, 404, 405, 406, 407, 408, 409, 
410, 416, 420, 423, 434, 485, 491, 498, 519, 539, 540, 590, 
591, 592, 593, 594, 597, 598, 599, 600, 606, 609, 610, 611, 
612, 614, 622, 628, 629, 630, 632, 633, 643, 644, 649, 691, 
704, 706, 707, 795, 797, 798, 799, 844, 846, 847, 907

caisson breakwater	   140, 141, 167, 416, 485, 590, 591, 594, 628, 
632, 633, 644

caisson type composite breakwater	   592, 593
caisson type dolphin	   20, 846
caisson type quaywall	   244, 691, 795
calculation method for refraction analysis	   93
calculation method of wave height distribution around an island	  

94
cantilevered sheet pile quay	   485, 685, 714, 745, 746
canvas sheet	   618
capacitance type wave gauge	   203
carbonation	   368, 369
cargo handling area	   4, 686, 933, 934
cargo handling efficiency	   120, 876
cargo handling equipment	   4, 50, 

61, 312, 314, 317, 322, 323, 367, 678, 679, 681, 683, 702, 719, 
813, 814, 818, 821, 835, 843, 845, 846, 848, 890, 891, 892, 
897, 904, 905, 906, 907, 908, 909, 936, 937, 942, 943, 944, 
945, 948, 950, 957

cargo handling equipment load	   312, 314, 317, 892
cargo handling facilities	   6, 43, 314, 363, 376, 936, 944
cargo ship	   124, 290, 294, 298, 299, 300, 301, 552, 687, 887
cargo sorting area	   941, 948, 949, 950
casing pipe	   533
cast-in-place concrete pile	   340, 341
cast steel	   328
catenary line	   860, 861
catenary mooring	   156
catenary theory	   861
cathodic protection method	   13, 333, 335, 336, 367
CD	 	   86, 144, 145, 196, 223, 224, 225, 228
CDL	   68
ceiling slab	   141, 142, 404, 405
cell bottom	   775, 776, 778, 780, 781, 785, 792, 793
cellular block	   20, 339, 358, 398, 399, 400, 401, 402, 597, 614, 

615, 699, 707, 708, 799
cellular concrete block	   691, 708
cellular concrete block type quaywall	   691
cement-based hardener	   547
cement-based stabilizer	   523
center of buoyancy	   377, 858
center of gravity	   302, 303, 377, 486, 538, 558, 565, 821, 855, 

858, 859, 944
Chakrabarti	   146, 168
Chang's method	   458, 464, 820
characteristic value	   4, 

5, 7, 9, 11, 20, 21, 22, 129, 150, 180, 210, 211, 212, 213, 215, 
277, 280, 298, 304, 305, 306, 307, 312, 314, 317, 323, 328, 
329, 330, 335, 338, 339, 340, 345, 347, 348, 349, 358, 368, 
369, 370, 378, 382, 383, 388, 400, 401, 411, 418, 421, 427, 
429, 434, 435, 436, 437, 439, 440, 441, 442, 443, 444, 450, 
451, 452, 453, 454, 455, 456, 457, 458, 486, 487, 488, 500, 
502, 503, 504, 505, 508, 510, 511, 512, 519, 520, 525, 526, 
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527, 537, 538, 599, 600, 601, 602, 604, 605, 606, 609, 611, 
612, 613, 621, 623, 624, 627, 631, 634, 648, 649, 694, 697, 
701, 702, 703, 704, 706, 707, 708, 722, 725, 728, 731, 736, 
738, 741, 742, 746, 747, 750, 753, 757, 763, 764, 773, 774, 
785, 786, 788, 789, 791, 794, 795, 822, 823, 827, 828, 830, 
831, 832, 833, 834, 836, 838, 840, 841, 842, 846, 848, 860, 
861, 874, 879, 890, 891, 893, 909, 910

chart datum level	   68
chemical grouting method	   357, 544
chloride ion	   338, 369, 370, 423
Christensen	   416, 424
circular slip failure	   

24, 34, 312, 429, 430, 431, 484, 486, 487, 488, 490, 491, 493, 
516, 523, 525, 528, 533, 537, 538, 544, 551, 592, 600, 601, 
603, 605, 620, 623, 624, 626, 630, 633, 665, 703, 704, 705, 
706, 714, 734, 736, 766, 767, 769, 785, 819, 836, 969

Civil Engineering Handbook	   67, 356, 587, 941, 956, 960
clearance limits	   686, 915, 924
cliff		   137, 173, 180, 198
closed ended pile	   474
closing dike	   424
coal ash	   19, 350, 352, 545
coal storage yard	   7, 958, 959
coarse sand	   521
coating material	   19, 333, 335
coating method	   13, 333, 336, 367
coefficient of active earth pressure	   434, 526, 527, 724, 792
coefficient of consolidation	   211, 213, 220, 477, 495, 496, 541
coefficient of curvature	   521
coefficient of earth pressure	   226, 272, 273, 275, 385, 394, 400, 

456, 511, 527, 530, 724, 773, 778
coefficient of earth pressure at rest	  272, 273, 385, 456, 530, 724
coefficient of horizontal subgrade reaction	   436, 437, 820
coefficient of lateral subgrade reaction	   458, 464, 468, 820, 838
coefficient of passive earth pressure	   740
coefficient of secondary compression	   478
coefficient of stress distribution	   493, 540
coefficient of variation	   22, 28, 34, 

36, 211, 212, 213, 232, 502, 603, 604, 605, 613, 621, 623, 624, 
627, 631, 634, 649, 706, 707, 736, 830, 832, 833, 834, 874

coefficient of vertical subgrade reaction	   437
coefficient of volume compressibility	   213, 219, 476, 540
coefficient of wave transmission	   116, 117, 632, 638
cohesive material	   547
cohesive resistance	   435
Collins	   168
collision energy	   937
collision force	   938
color rendering performance	   882, 883
compaction method	   542, 548, 551
component wave method	   88
composite breakwater	   

19, 116, 132, 133, 134, 137, 166, 259, 358, 412, 413, 418, 420, 
421, 424, 592, 593, 595, 596, 598, 603, 605, 612, 615, 618, 
619, 622, 624, 625, 626, 628, 630, 632, 633, 644, 649, 650, 
846

composite ground	   481, 533, 535, 536, 540
composite seismic angle	   274, 275, 277, 278
composite slab	   407, 409
composite structure	   407
compressibility	  209, 213, 219, 223, 445, 475, 476, 480, 522, 540
compression curve	   218
compression frequency-dependent characteristics	   880
compression index	   212, 219, 222, 356, 476, 478, 540
compressive strength	   209, 225, 227, 232, 

258, 274, 339, 345, 352, 366, 432, 448, 452, 464, 500, 502, 
511, 519, 520, 524, 525, 534, 535, 544, 545, 836

compressive strength of concrete	   366, 836
concave corner	   96, 97, 589, 614
concentrated corrosion	   331, 332, 333, 334, 336
concentrated load	   315, 317, 384, 475, 908, 909
concrete aggregate	   350
concrete block type upright breakwater	   625
concrete lid	   339, 387, 388, 390, 410, 597, 614
concrete pavement	   347, 892, 893, 894, 895, 897, 898, 901
concrete pile	   340, 341, 473
concrete slab	   409, 892, 893, 894, 896, 897, 898, 899
concrete slab thickness	   892, 893, 894, 896, 897
concrete wall anchorage	   16, 20, 684, 685, 722, 737, 738
confining pressure	   225, 259, 260, 269, 432, 444, 511, 519, 523, 

533, 709
consistency	   216, 261, 338, 339
consolidated drained condition	   223
consolidated undrained condition	   223
consolidation characteristics	   207, 218
consolidation rate	   493, 540, 541
consolidation settlement	  222, 288, 441, 452, 475, 476, 477, 491, 

494, 503, 516, 517, 969
consolidation test	   218, 219, 221, 222, 226, 475, 477, 478, 496
consolidation theory	   221, 222, 476, 477
consolidation yield stress	  210, 213, 219, 221, 222, 227, 477, 520
constant coefficient method	   161
constructability	   9, 10, 40, 49, 325, 342, 490, 588, 637, 890, 930
construction joints	   340, 614, 898
construction method	  40, 41, 49, 55, 441, 443, 447, 529, 551, 619, 

690, 718, 723, 930, 931, 932
construction works	   41, 180, 224, 345, 350, 384, 431, 446, 447, 

449, 518, 588, 633, 796, 820
container crane	   322, 818, 835, 944, 945, 946, 947, 951
container freight station	   952, 955
container ship	   124, 294, 295, 296, 300, 309, 951, 952, 953
container terminal	   950, 951, 952, 953, 956
container terminal area	   951, 952, 956
continuous slab	   395, 396, 740
continuous underground wall	   340, 434
controlled industrial wastes	   968
converged embedded length	   724, 728
coping	   197, 723, 733, 734, 743, 877
coral reef	   973, 976, 977
Coriolis force	   176
corrected acceleration	   503, 504, 537
corrosion control	   43, 331, 333, 410, 473
corrosion rate	   331, 332, 333, 334
Coulomb's equation	   470
coupled oscillations	   821, 835
coupled-pile anchorage	   19, 684, 685, 721, 723, 738, 740, 741, 

798
coupled piles	   18, 457, 466, 467, 468, 481, 482, 740, 741, 765, 

766, 838
covering	   117, 136, 138, 139, 269, 298, 325, 333, 335, 336, 411, 

418, 521, 522, 560, 706, 909, 928, 930
covering work	   706
crack caused by bending	   402, 403
cracking	   7, 369, 448, 615, 898, 931
crack width	   366, 367, 369, 371, 373, 374, 375, 813
crawler crane	   317
creep characteristics	   452, 880
crest height	   10, 139, 165, 866, 867, 974, 975
crest line	   107, 195, 204
critical wave height for cargo handling works	   122, 123
cross-shore sediment transport	   183, 189, 196
crown concrete	   614, 615, 625
cumulative distribution function	   28, 29
curbing	   884, 885
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current force	   197, 561, 562, 566, 857, 860
current pressure coefficient	   307
current pressure force	   297, 304, 306, 307
curtain wall	   117, 635, 636, 637, 638, 645
curtain wall breakwater	   635, 636, 637, 645
curved-slit caisson	   142, 628
cusp	  124, 125, 128
cuspline	   124, 125, 128
cylindrical failure surface	   484
cylindrical member	   145
cylindrical structure	   129

D

damage rate	   411, 415, 416, 417, 418, 419, 420, 422
damping factor	   230, 231, 232, 248, 255, 256, 257, 260, 520, 

822, 945
Darcy's law	   217, 667, 668
Davenport	   306, 310
dead weight tonnage	   290, 298, 300
Dean	   169, 198
deep foundation	   434, 435, 436, 437, 450, 452
deep mixing method	  19, 352, 498, 499, 500, 503, 506, 548, 549, 

694
deepwater wave energy flux	   188
deepwater wavelength	   136, 184, 187, 413
deepwater waves	   88, 89, 126, 127, 132, 202
deepwater wave steepness	   109, 119, 135, 136
deflection curve equation	   724
deformation modulus	   210, 218, 499, 520
deformation moment	   715, 757, 768, 775, 791, 792
deformation of ship hull	   304, 880
degree of damage	   6, 

7, 8, 9, 14, 30, 38, 403, 411, 415, 417, 418, 431, 586, 655, 656, 
660, 682, 849, 851, 904, 927, 935, 942, 948

degree of saturation	   214, 229
density currents	   178, 179
density currents at river mouth	   178, 179
deposit layer	   7
depth of navigation channel	   122, 556, 558, 559, 931
design bearing capacity coefficient	   894
design CBR	   900, 902
design daily traffic volume	   920, 921, 923
design depth	   558
design high water level	   666
design hourly traffic volume	   915, 921, 922, 923, 924
design parameter	  4, 6, 13, 14, 21, 22, 36, 225, 228, 590, 601, 603
design point	   29, 31
design section force	   905
design ship	   55, 289, 290, 293, 294, 296, 297, 

298, 302, 303, 306, 308, 553, 554, 555, 556, 558, 560, 563, 
570, 573, 574, 575, 576, 577, 578, 579, 580, 581, 661, 682, 
686, 687, 689, 837, 842, 844, 845, 851, 852, 854, 865, 866, 
867, 871, 872, 877, 937, 938, 942, 944, 961

design significant wave height	   132, 419, 597
design situation	   11, 12, 13, 271, 373, 374, 375, 376, 387, 

392, 403, 404, 406, 407, 411, 586, 587, 592, 594, 635, 641, 
655, 681, 682, 683, 685, 686, 691, 711, 712, 713, 714, 758, 
759, 767, 801, 808, 827, 829, 850, 852, 853, 864, 875, 884, 
886, 889, 904, 905, 928, 936, 943, 949, 964, 966, 972, 978

design standard traffic volume	   914, 915, 922, 923
design tide level	   139, 156, 388
design traffic volume	   915, 916, 921, 925
design value	   5, 21, 22, 129, 

210, 213, 215, 314, 331, 366, 368, 369, 411, 412, 418, 421, 426, 
427, 428, 429, 430, 434, 436, 437, 439, 440, 442, 450, 452, 
453, 454, 455, 456, 457, 466, 472, 484, 486, 487, 488, 489, 
500, 505, 508, 510, 511, 512, 516, 526, 527, 537, 538, 598, 

599, 600, 601, 602, 606, 612, 649, 699, 701, 702, 703, 704, 
708, 725, 731, 732, 733, 734, 736, 737, 738, 739, 740, 741, 
743, 747, 748, 763, 764, 775, 777, 778, 779, 785, 786, 791, 
792, 793, 804, 823, 827, 828, 830, 831, 832, 833, 835, 836, 
857, 860, 861, 862, 873, 874, 879, 892, 893, 901, 938, 944

design vehicle	   914, 924, 933
design water depth	   616, 690
design water level	   138, 389, 620
design wave	   119, 136, 137, 141, 145, 151, 154, 155, 156, 166, 
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estuarine hydraulics	   19, 178
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plate loading test	   894
platform	   17, 20, 157, 384, 685, 686, 726, 757, 758, 759, 760, 
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pressure gradient	   58
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pressure moment coefficient	   305
pressure type wave gauge	   202
primary consolidation	   221, 477
principal dimensions of ship	   293
principal direction	   89, 147
probabilistic variable	   828
probability density	   21, 27, 31, 161, 301
probability density function	   21, 27, 301
probability of action	   9
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progressive waves	   125, 133, 136, 143, 149, 151, 305
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263, 264
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protective potential	   335
PS logging method	   232
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pulling test	   455, 750
punching shear	   167, 392, 429, 836
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qu method	   225, 227, 228

R

radiation coefficient	   262, 265
radiation stress	   117
radioactive glass sand	   180, 183
radius of gyration	   303
rail mounted cargo handling equipment	   317
rail span	   679, 683, 908, 944, 945, 946, 952, 953
rail-type traveling cargo handling equipment	   906
Ramberg-Osgood model	   230
random variable	   6, 27, 28, 30, 31, 32
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165, 167, 173, 412, 417, 418, 419, 420, 424, 803

rapid load test	   442
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Rayleigh wave	   251, 266, 267
RC	 	   340, 604, 613, 621, 623, 627, 631, 634, 649, 706, 707
rebound coefficient	   472
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reclamation revetment	   664, 665, 667, 668
recompression	   226
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recycled asphalt	   356
recycled rubber	   355
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reduction of earth pressure	   525, 526
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region segmentation method	   160
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reinforced concrete	   313, 327, 328, 338, 339, 340, 341, 
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reinforcing bar	   43, 339, 366, 367, 368, 369, 370, 371, 372, 373, 

374, 375, 392, 395, 397, 614, 709, 740, 898
relative density	   215, 216, 229, 529, 532, 727
relative roughness	   197
reliability analysis	   33, 74, 378, 516, 737
reliability-based design method	   7, 13, 14, 19, 21, 22, 23, 27, 29, 

38, 605, 643
reliability index	   21, 22, 25, 29, 30, 31, 32, 

33, 36, 500, 502, 506, 507, 510, 512, 513, 514, 516, 539, 540, 
603, 604, 605, 623, 624, 627, 631, 634, 704, 706, 734, 735, 
788, 829, 830, 831, 833, 834

reliability theory	   506, 603, 623, 829
replacement method	   215, 490
replacement rate	   533, 534, 550, 694, 705, 706
Residual Water Level	   275
residual water pressure	   271, 279, 397, 399, 400, 401, 406, 

504, 506, 509, 519, 701, 702, 704, 708, 717, 718, 719, 724, 
725, 730, 731, 746, 747, 750, 754, 763, 764, 775, 791, 792

resistance coefficient	   77, 127, 741, 791, 792
resistance moment of filling soil	   775
resistance wire type wave gauge	   203
resistant moment	   431, 537, 707, 708
response spectrum	   20, 246, 720, 818, 822, 824, 826, 827, 837
responsible engineer	   473, 620, 624
restorability	  9, 655, 656, 680, 681, 682, 683, 684, 685, 811, 812, 

914, 928, 935, 943, 978
restoration cost	   734, 829
restoring force	   157, 160, 246, 256, 297, 304, 307
retarder	   338
return period	   4, 5, 10, 14, 19, 23, 55, 58, 79, 123, 152, 154, 155, 

156, 593, 607
return wave height	   152, 153
revetment	   4, 6, 15, 16, 17, 

20, 105, 114, 115, 122, 124, 189, 336, 342, 398, 401, 407, 410, 
485, 498, 503, 505, 519, 521, 523, 533, 540, 664, 665, 666, 
667, 668, 669, 819, 881, 969, 971

RI	 	   215
rigid frame structure	   751, 931
river flow	   156, 178
river mouth	   128, 170, 178, 179, 199, 583, 657, 936, 975
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river mouth terrace	   179
rocking	   606
rod compaction method	   542
rolling	   21, 49, 160, 301, 302, 327, 338, 343, 556, 557, 558, 583, 

672, 690, 968, 969, 976
roll-on roll-off ship	   298
root mean square amplitude	   119
rope bitt	   845
rough terrain crane	   891, 892, 894, 902
Rowe's method	   718, 723, 724, 728, 730
rubber fender	   821, 875, 877, 879, 938
rubber mat	   353, 359
rubble	   20, 73, 76, 106, 117, 135, 138, 

192, 259, 312, 313, 314, 336, 343, 344, 345, 353, 358, 378, 
411, 412, 416, 417, 418, 421, 422, 423, 424, 430, 431, 432, 481, 
491, 509, 512, 597, 598, 599, 600, 606, 607, 612, 613, 615, 
616, 617, 619, 620, 622, 643, 644, 650, 652, 696, 700, 703, 
704, 825, 826, 847, 849, 908, 909, 910

rubble mound	   76, 135, 192, 259, 336, 343, 353, 
358, 378, 418, 423, 424, 430, 512, 597, 598, 599, 600, 612, 
615, 616, 617, 619, 620, 622, 643, 644, 650, 825, 826

rubble mound breakwater	   424
rubble mound foundation	   76, 418, 424, 598, 615, 616
rubble stone	  76, 345, 411, 412, 416, 417, 421, 422, 491, 606, 616, 

652, 696, 820
running-up waves	   181, 653
RWL	  506, 537, 539, 702, 704, 706, 707, 731, 735, 736, 786, 788

S

safety	   4, 5, 6, 7, 9, 14, 19, 23, 24, 25, 
28, 29, 36, 40, 41, 42, 43, 48, 74, 75, 114, 145, 157, 166, 176, 
177, 189, 212, 238, 331, 365, 367, 368, 369, 411, 418, 421, 434, 
436, 439, 440, 449, 453, 454, 469, 473, 475, 486, 488, 493, 
503, 506, 516, 533, 536, 544, 552, 560, 578, 583, 584, 585, 
586, 588, 590, 592, 593, 594, 603, 623, 643, 646, 655, 664, 
669, 678, 704, 728, 734, 757, 764, 787, 788, 792, 797, 829, 
851, 853, 857, 870, 880, 884, 885, 887, 888, 924, 930, 931, 
935, 936, 937, 940, 944, 947, 950, 964, 965, 968, 969, 972, 
974, 976, 978

safety factor	   19, 23, 24, 368, 411, 418, 421, 475, 493, 594
safety index	   29, 74
salt concentration	   215
salt injury	   836, 937
sand bar	   181, 182, 674
Sand Compaction Pile	   481, 485, 529, 533, 534, 541, 548, 550, 

551, 706
sand compaction pile method	   350, 521, 529, 530, 531, 533, 536, 

537, 538, 541, 542, 550, 551, 603, 605, 624, 705
sand drain method	   494, 543
sand invasion prevention cloth	   353
sand invasion prevention sheet	   543, 700
sand mastic	   342, 343, 344, 345, 644, 652
sand mastic asphalt	   342, 343, 344, 652
sand mat	   350, 493, 494, 533
sand replacement method	   215
sand ripples	   182
sand spit	   179
sand supply rate	   529, 530, 531, 532
sand wave	   674
sandy beach	   181, 199, 583, 588, 973
sandy ground	   216, 225, 426, 430, 432, 

434, 441, 443, 444, 450, 453, 459, 461, 475, 486, 487, 488, 
510, 511, 533, 550, 600, 602, 703, 704, 849

Sarpkaya	   168, 169
saturated copper sulfate electrode	   335
Savage	   186, 198
Saville	   106, 165

Sawaguchi's method	   758
scouring	   42, 124, 175, 178, 189, 190, 191, 

192, 342, 343, 353, 354, 365, 421, 423, 598, 614, 615, 616, 
638, 641, 651, 653, 659, 690, 691, 866, 927, 928, 930, 973

scouring prevention mat	   342, 343
scouring prevention works	   189
scour prevention	   617, 650, 690
SCP	  19, 20, 352, 358, 485, 533, 539, 540, 550, 551, 603, 605, 624, 

694, 705, 706
seabed slope	   102, 103, 135, 144, 412
sea bottom ground	   635, 718, 805
sea bottom slope	   99, 102, 105, 117, 974, 975
sea bottom topography	   70, 82, 105, 106, 109, 114
seal plate	   353
seawall	   4, 6, 15, 20, 

93, 105, 106, 107, 108, 109, 114, 115, 165, 176, 224, 351, 478, 
654, 655, 656, 789, 795, 797, 963, 968, 969, 970

seawater immersion ratio	   334
secondary consolidation	   221, 477, 478
Second-Order Reliability Method	   33
section modulus	   732, 734, 827
sedimentation	   42, 178, 198, 222, 344, 352, 597, 651, 657, 668
sediment control groin	   6, 15, 20, 333, 651, 652, 653, 672
sediment grain size	   180, 184, 187, 974
sediment sorting action	   180
sediment transport	   180, 181, 183, 185, 186, 189, 195, 196, 198, 

199, 651, 652, 657, 672, 674, 975
seepage	  75, 76, 217, 355, 356, 654, 655, 660, 665, 667, 668, 669, 

931, 968, 969, 970, 976
seepage control work	   968, 969
seepage flow	   217, 667
seepage flow analysis	   667
seiche	   71, 77, 120, 122, 172
seismic bedrock	   5, 7, 235, 236, 238, 248, 250, 251, 253, 262, 

263, 264, 265, 608, 609, 610, 696, 822, 826, 944
seismic coefficient	   

19, 20, 230, 233, 244, 245, 246, 247, 268, 271, 274, 275, 277, 
278, 280, 437, 499, 500, 503, 504, 506, 509, 515, 526, 527, 
536, 537, 545, 546, 609, 610, 611, 612, 693, 694, 697, 698, 
700, 701, 702, 719, 720, 722, 723, 725, 731, 746, 750, 753, 
757, 763, 773, 774, 789, 795, 819, 821, 822, 823, 824, 825, 
826, 827, 837, 838, 840, 841, 842, 846, 848, 944

seismic coefficient for verification	   
20, 245, 504, 506, 509, 515, 526, 527, 536, 537, 609, 610, 611, 
612, 693, 694, 697, 698, 700, 702, 720, 722, 723, 725, 731, 
746, 750, 753, 757, 763, 773, 774, 789, 795, 819, 821, 822, 
823, 824, 825, 826, 827, 837, 838, 840, 841, 842, 846, 848

seismic coefficient method	   19, 230, 233, 244, 245, 246, 271, 
499, 500, 545, 609, 698, 700, 701, 719, 723, 822, 824, 944

seismic deformation method	   246
seismic force	   230, 358, 430, 432, 484, 698, 765, 847, 849, 947
seismic inertia force	   774
seismic moment	   236, 240, 241, 242, 243, 262, 263, 265
seismic observation	   238, 248, 256, 259
seismic-resistant performance	   676, 929, 944
seismic response analysis	   

14, 30, 230, 239, 240, 245, 247, 255, 256, 257, 258, 264, 268, 
500, 609, 610, 611, 679, 693, 694, 695, 696, 698, 700, 709, 
720, 722, 783, 818, 820, 821, 822, 835, 944

self weight	   6, 15, 16, 17, 55, 150, 222, 312, 317, 
372, 373, 378, 379, 384, 385, 386, 391, 392, 394, 404, 430, 
437, 438, 455, 476, 484, 486, 519, 585, 592, 594, 601, 654, 
659, 680, 691, 704, 711, 712, 713, 714, 715, 719, 753, 758, 
759, 767, 768, 810, 821, 823, 843, 845, 848, 851, 864, 865, 
870, 913, 914, 927, 935, 941, 942, 947, 964, 966

semi-infinite breakwater	   95, 97
semi-infinite elastic body	   475
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semi-submerged type	   141
semi-trailer truck	   924, 925
sensitivity factor	   21, 22, 32, 36, 38, 603, 604, 605, 613, 621, 

623, 624, 627, 631, 634, 649, 706, 707, 736, 737
series system	   7, 36
serviceability	  5, 9, 14, 79, 155, 365, 366, 367, 372, 373, 374, 375, 

376, 378, 398, 403, 404, 423, 441, 453, 641, 679, 680, 681, 
682, 683, 684, 712, 713, 714, 760, 767, 769, 808, 811, 812, 
813, 850, 852, 864, 870, 871, 878, 884, 886, 889, 923, 928, 
935, 943, 949, 966, 972

serviceability limit	   5, 155, 365, 366, 372, 373, 374, 375, 376, 
378, 398, 403, 441, 453, 713, 760, 769, 813

serviceability limit state	   5, 155, 365, 366, 372, 373, 374, 375, 
376, 378, 398, 403, 453, 713, 760, 769, 813

service conditions	   367
settlement of mound	   377
settlement of pile	   454, 472
settlement reduction ratio	   540, 541
setup	   68, 70, 71, 77, 103, 117, 176
shaft	  127, 439, 440, 441, 442, 444, 471, 480, 501, 502, 560, 563, 

570, 572, 573, 576, 927, 928, 929, 931
shaft resistance	   439, 440, 441, 442, 444
shaft resistance of pile	   440
SHAKE	   256, 257, 268
shaking table test	   500, 709, 773, 797
shallow spread foundation	   426, 444
shallow water area	   86, 174, 553
shallow water waves	   126, 132
shape factor of foundation	   427, 428
shear characteristic	   207
shear connector	   407, 409, 410, 930
shear deformation	   475, 478, 669, 711, 715, 755, 757, 767, 768, 

773, 775, 787, 789, 791, 877
shear deformation of a wall body	   715
shear failure	  167, 391, 392, 427, 429, 475, 506, 513, 514, 775, 815
shearing force	   409, 410, 484, 486, 487, 488, 643, 877, 880, 931
shearing stress	   454, 512, 544
shear modulus	  230, 231, 232, 236, 238, 255, 256, 257, 258, 259, 

260, 328, 520, 780, 784, 785, 788
shear strength	   210, 212, 213, 218, 223, 224, 225, 226, 227, 

228, 230, 340, 345, 347, 428, 429, 430, 441, 443, 444, 450, 
452, 484, 486, 487, 500, 501, 503, 505, 506, 515, 516, 520, 
522, 523, 533, 535, 536, 537, 538, 600, 602, 703, 704, 815

shear wave velocity	   208, 210, 696
sheet flow	   182
sheet pile anchorage	   20, 684, 685, 722, 723, 738, 742, 757
sheet pile quaywall	   19, 245, 315, 

334, 485, 542, 665, 683, 685, 686, 711, 712, 713, 714, 715, 
717, 720, 722, 723, 728, 734, 738, 741, 742, 745, 746, 749, 
750, 751, 755, 756, 757, 759, 878, 908, 909

shellfish gathering	   973, 976
ship berthing force	   7, 845
ship dimensions	   127, 296, 308, 576
ship fender	   875
ship hull structure	   880
ship motions	   122, 289, 297, 304, 308, 553
ship motion simulation	   861
ship navigation	   124, 200, 552, 553, 554, 583, 588, 606, 676
shipping company	   950
ship squatting	   554
ship storage facilities	   5, 961
ship storage yard	   866
ship turning	   575, 577, 578
shoaling coefficient	   93, 98, 99, 102
shoaling effect	   126, 159
shoreline	   70, 82, 99, 117, 119, 132, 143, 144, 181, 183, 187, 188, 

194, 195, 651, 652, 653, 673, 974, 975

shoreline change model	   194
Shore Protection Manual	   168, 198, 417, 424
short-period stability problem	   224, 484
short pile	   457, 458, 460
side resistance	   426, 434, 435
side roller	   317
significant wave	   70, 80, 82, 83, 84, 85, 86, 92, 

94, 103, 104, 106, 108, 116, 120, 121, 124, 130, 131, 132, 133, 
136, 139, 143, 145, 151, 152, 155, 190, 204, 412, 413, 417, 418, 
419, 558, 590, 597, 598, 625, 626, 632, 653, 795

significant wave height	   
70, 80, 82, 83, 92, 94, 103, 104, 106, 116, 120, 121, 124, 130, 
131, 132, 139, 143, 151, 155, 190, 204, 412, 413, 417, 418, 419, 
558, 590, 597, 598, 625, 626, 632, 653, 795

significant wave method	   84, 85
significant wave period	   80, 83, 84, 94, 131, 132, 133, 136, 145, 

413, 419
signs	   290, 593, 616, 669, 885, 888, 936, 937, 950, 957
silica fume	   370
siltation	   43, 178, 179, 196, 198, 552, 651, 674, 866
similarity law	   163, 709
similarity number	   726, 728
simplified Bishop method	  429, 430, 431, 486, 487, 488, 598, 600
simultaneous occurrence	   11, 13, 19, 156, 242
single anchoring	   579
single pile	   36, 439, 440, 441, 450, 451, 453, 454, 455, 456, 457, 

458, 467, 847, 849, 878
single pile structure	   878
sinker	  17, 156, 641, 643, 801, 802, 803, 804, 805, 806, 807, 851, 

853
sinker chain	   17, 800, 801, 804, 805, 806, 807
sinker type	   802, 803
site amplification factors	  235, 238, 243, 248, 250, 251, 253, 261, 

263
site effects	   235, 237, 238, 248, 249, 261, 263, 264, 824
Skempton	   222, 479
skin friction	   435, 439, 441, 442, 444, 446, 450, 451, 452, 453, 

455, 456, 471, 474, 503, 757, 765
slag	  19, 338, 345, 346, 350, 351, 352, 521, 522, 536, 545, 550, 

614, 901
slenderness ratio	   449
sliding	  14, 26, 36, 38, 74, 137, 138, 141, 142, 182, 244, 245, 271, 

331, 342, 358, 431, 484, 488, 504, 506, 516, 523, 525, 526, 
527, 528, 536, 537, 587, 592, 593, 594, 598, 600, 603, 605, 
606, 608, 609, 612, 615, 620, 623, 626, 630, 633, 643, 644, 
648, 649, 654, 655, 691, 693, 699, 701, 702, 704, 708, 711, 
714, 715, 755, 757, 758, 759, 767, 768, 785, 787, 792, 846, 
867, 871, 872, 873, 874, 903, 904, 905, 909, 931

sliding resistance	   342, 525, 598, 606
sliding stability	   605
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undisturbed sample	   214, 215, 216, 225, 227, 232, 475
undrained shear strength	

  212, 213, 218, 223, 224, 225, 226, 227, 230, 428, 429, 430, 
443, 444, 450, 486, 487, 503, 520, 535, 600, 602, 703, 704

unevenly distributed load	   315
uneven settlement	   288, 391, 441, 478, 615, 662, 818, 835, 907, 

908, 932
uni-directional random waves	   80
uniformity coefficient	   216, 217, 431, 521
uniformly distributed load	   430, 475, 734, 858
universal joint	   157
unmooring basin	   578, 580
uplift pressure	   131, 139, 140, 174, 383, 387, 388, 390, 405, 421, 

848
upper beam	   404, 406
upright breakwater	   20, 96, 117, 593, 618, 619, 622, 625, 632
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wave-absorbing performance	   625, 628, 629, 630, 795
wave action	   22, 88, 94, 128, 129, 130, 139, 140, 167, 189, 412, 

415, 645, 658, 674, 854, 857, 859, 877
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737, 743, 748, 758, 760, 767, 768, 769, 786, 788, 801, 808, 
809, 810, 814, 815, 818, 827, 841, 842, 853, 904, 938

Z

zoning	   251, 252





TECHNICAL STANDARDS AND COMMENTARIES 
FOR PORT AND HARBOUR FACILITIES IN JAPAN

THE OVERSEAS COASTAL AREA 
DEVELOPMENT INSTITUTE OF JAPAN


	INDEX



