BERRERLE, $16%, 2000%F6H

MEREDT7—) VEERODBERREAKRICET 5 —FE
ON LIQUEFACTION COUNTERMEASURE FOR CAISSON TYPE QUAY WALL
ON PILE FOUNDATION
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Dynamic behavior of a caisson type quay wall resting on pile foundation against the 1995
Hyogo-ken Nanbu Earthquake was numerically evaluated by a liquefaction analysis based on an
effective stress model. The effect of liquefaction countermeasures in the reclaimed land on the
dynamic behavior of the caisson structure was investigated using some numerical examples. The
feasibility of using non-liquefied material and light-weighted material in the reclaimed land was
investigated from the viewpoint of deformation control during the earthquake motion. Further, the
differences in the connection condition between the caisson structure and the pile foundation are
considered in this paper. The application of non-liquefied material and light-weighted material to the

_ reclaimed land behind the caisson structure has a significant effect on the final residual deformation

of the caisson structure.
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xAE | yHAR | xAR | yAHR | xAHRA | y AR

S72odis it No.1 | -1.684 | -0.566 | -2.428 | -1.147 | -2.455 | -1.573

T No.2 | -1.206 | -0.197 | -1.406 | -0.949 | -1.335 | -1.479

No.3 | -1.567 | -0.260 | -2.317 | -0.528 | -2.405 | -0.753

i No.4 | -1.093 | 0.079 | -1295 | -0.396 | -1.285 | -0.846

o No.5 | -0.566 | 0.100 | -0.616 | 0.087 | -0.787 | 0.150

. (a) BARIEFGMRL No.6 | -0.853 | 0.008 | -0.949 | 0.060 | -1.070 | 0.157
- SRS No.7 | -0942 | -0.196 | -1.010 | -0.229 | -1.059 | -0.476
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Hih No.12 | -0.893 | -0.223 | -0.773 | -0.269 | -0.737 | -0.366

, No.13 | -0.327 | -0.018 | -0.301 | -0.031 | -0.189 | -0.081

T No.14 | -1.101 | -1.019 | -1.620 | -1.189 | -1.690 | -1.218

(b) FRIERE 1 GEREIEHE) No. 15 | -0.804 | -0.896 | -1.104 | -0.997 | -1.109 | -0.919
No.16 | -0.626 | -0.536 | -0.803 | -0.525 | -0.749 | -0.448
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© BRIERE2 (+EERHED xo. 25 | -0.144 | -0.032 | -0.153 | -0.032 | -0.163 | -0.045
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H—3 BHEREER (Type A) No.27 | 0425 | -0.007 | -0.437 | -0.010 | -0.645 | 0.024

— 465 —

36m



#—2 BBFUR NRKEHE1) (B :mn

Type A Type B Type C

xFE | yARE | xFE | yHRE | xFAE | y AR

No. 1 -1.108 | -0.347 | -1.488 | -0.711 | -1.626 | -1.126
No. 2 -0.820 | -0.127 | -0.863 | -0.615 | -0.856 | -1.027
No. 3 -1.230 | -0.189 | -1.571 | -0.332 | -1.705 | -0.673
No. 4 -0.940 | 0.017 -0.945 | -0.286 | -0.935 | -0.602
No.5 -0.517 | 0.097 -0.579 | 0.094 | -0.742 | 0.150
No. 6 -0.744 | 0.074 | -0.869 | 0.059 | -0.985 0.164
No.7 -0.795 { -0.177 | -0.921 | -0.218 | -0.961 | -0.448
No. 8 -0.788 | -0.060 | -0.805 | -0.118 | -0.822 | -0.496
No. 9 -0.772 | -0.120 | -0.700 | -0.217 | -0.691 | -0.427
No.10 | -1.248 | -0.682 | -1.472 | -0.866 | -1.591 | -1.051
No. 11 -0.981 | -0.500 | -1.030 | -0.545 | -1.072 | -0.671
No.12 | -0.701 | -0.276 | -0.614 | -0.284 | -0.586 | -0.377
No. 13 | -0.306 | -0.042 | -0.299 | -0.042 | -0.196 | -0.090
No.14 | -1.076 | -0.662 | -1.141 | -0.696 | -1.227 | -0.765
No.15 | -0.879 { -0.442 | -0.894 | -0.461 | -0.896 | -0.470
No.16 | -0.696 | -0.265 | -0.682 | -0.250 | -0.646 | -0.217
No.17 | -0.249 | -0.123 | -0.223 | -0.113 [ -0.155 | -0.072
No.18 | -0.144 { -0.051 | -0.131 | -0.051 [ -0.058 | -0.029
No.19 | -0.204 | -0.860 | -0.167 | -0.855 | -0.210 | -0.791
No.20 | -0.188 { -0.485 | -0.174 | -0.475 | -0.136 | -0.042
No. 21 -0.013 | -0.194 | -0.002 | -0.191 0.045 -0.157
No.22 | -0.047 | -0.073 -0.04 -0.072 | 0.002 | -0.060
No.23 | -0.610 | -0.058 | -0.614 | -0.049 | -0.670 | -0.350
No.24 | -0.364 | -0.055 | -0.365 | -0.055 | -0.411 | -0.157
No.25 | -0.157 | -0.031 | -0.160 | -0.029 | -0.169 | -0.039
No.26 | -0.639 | 0.043 -0.706 | 0.023 -0.929 | 0.119
No.27 | -0.403 | -0.001 | -0.424 | -0.009 | -0.624 | 0.026
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xABm | yFARE | xFA | yAR[ | xAB | yFR

No. 1 -0.999 | -0.189 { -1.073 | -0.452 | -1.498 | -1.240
No. 2 -0.710 | -0.116 { -0.661 | -0.426 | -0.937 | -1.213
No. 3 -1.036 | -0.020 | -1.091 { -0.207 | -1.544 | -0.906
No. 4 -0.747 | 0.032 -0.678 | -0.218 | -0.980 | -0.888
No.5 -0.586 | -0.003 { -0.534 | 0.089 | -2.279 | -0.152
No. 6 -0.708 | -0.066 | -0.789 | 0.042 -1.802 | -0.925
No.7 -0.699 | -0.195 | -0.834 | -0.223 | -1.515 | -1.131
No. 8 -0.680 | -0.054 | -0.697 | -0.137 | -1.197 | -0.939
No. 9 -0.645 | -0.116 | -0.548 | -0.191 | -0.887 | -0.702
No.10 | -1.087 | -0.535 | -1.057 | -0.610 | -1.473 | -1.015
No. 11 -0.723 | -0.398 | -0.697 | -0.436 | -0.968 | -0.794
No.12 | -0.559 | -0.247 | -0.461 | -0.265 | -0.724 | -0.549
No. 13 | -0.275 | -0.034 | -0.269 | -0.037 | -0.343 | -0.124
No. 14 | -0.955 | -0.201 -0.949 | -0.211 | -1.318 | -0.410
No.15 | -0.846 | -0.071 | -0.822 | -0.043 | -1.086 | -0.165
No.16 | -0.653 | 0.049 | -0.637 | 0.065 -0.845 | 0.016
No.17 | -0.370 { 0.016 | -0.315 0.022 | -0.368 | 0.012
No.18 | -0.224 0.012 -0.204 0.009 -0.199 0.005
No. 19 | -0.005 | -0.932 0.276 | -0.898 | -0.138 | -1.017
No. 20 | -0.241 | -0.574 | -0.211 -0.556 | -0.307 | -0.577
No. 21 -0.102 | -0.243 | -0.074 | -0.236 | -0.009 | -0.227
No.22 | -0.168 | -0.081 -0.148 | -0.082 | -0.150 | -0.072
No.23 | -0.534 | -0.056 | -0.549 | -0.047 | -1.013 | -0.681
No.24 | -0.322 | -0.053 | -0.320 | -0.051 | -0.725 | -0.322
No.25 | -0.140 | -0.032 | -0.136 | -0.028 | -0.301 | -0.074
No.26 | -0.603 | -0.059 | -0.649 0.009 -1.875 | -0.737
No.27 | -0414 | -0.024 | -0.382 | -0.014 | -1.975 | -0.249
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R—4 RBREUECGE THE1, MEEXY (B m

Type A Type B Type C
xHE | yAR | xFA | yHE | xAE | y AR

No. 1 -0.975 | -0.784 | -1.347 | -0.651 | -3.128 | -1.978

No. 2 -0.571 | -0.140 | -0.781 | -0.600 | -1.177 | -1.853

No. 3 -1.190 | -0.586 | -1.436 | -0.314 | -3.210 | -0.825

No. 4 -0.785 | 0.079 | -0.870 | -0.317 | -1.258 | -0.739

No. 5 -0.508 | 0.091 | -0.563 | 0.093 | -0.986 | 0.197

No. 6 -0.717 | 0.064 | -0.841 | 0.057 | -1.425 | 0.268

No.7 -0.759 | -0.180 | -0.889 | -0.216 | -1.394 | -0.638

No.8 -0.748 | -0.056 | -0.761 | -0.125 | -1.124 | -0.776

No. 9 -0.725 | -0.125 | -0.638 | -0.210 | -0.922 | -0.495

No.10 | -1.228 | -0.825 | -1.401 | -0.967 | -2.855 [ -2.118

No. 11 | -0.854 | -0.555 | -0.853 | -0.582 | -1.599 | -1.002

No.12 | -0.639 | -0.275 | -0.541 | -0.284 | -0.779 | -0.436

No. 13 | -0.302 | -0.036 | -0.296 | -0.035 | -0.202 | -0.092

No.14 | -0.953 | -0.804 { -0.957 | -0.779 | -1.695 | -1.462

No.15 | -0.683 | -0.470 | -0.678 | -0.446 | -1.022 [ -0.816

No.16 | -0.413 | -0.302 | -0.391 | -0.280 | -0.430 | -0.458

No.17 | -0.232 [ -0.177 | -0.206 | -0.167 | -0.172 | -0.181

No. 18 | -0.138 | -0.077 | -0.122 | -0.078 { -0.055 | -0.065

No.19 | -0.331 | -0.555 | -0.454 | -0.522 | -0.653 | -0.581

No.20 | -0.181 | -0.304 | -0.168 | -0.290 | -0.015 | -0.312

No.21 | -0.063 | -0.156 | -0.052 | -0.149 | 0.041 | -0.144

No.22 | -0.029 | -0.061 | -0.020 | -0.059 | 0.046 [ -0.055

No. 23 | -0.586 | -0.055 | -0.592 | -0.048 | -0.863 | -0.519

No.24 | -0.358 | -0.054 | -0.357 | -0.053 | -0.473 | -0.207

No.25 | -0.160 [ -0.031 { -0.161 | -0.028 | -0.189 [ -0.047

No.26 | -0.621 | 0.037 | -0.686 | 0.021 | -1.258 [ 0.176

No.27 | -0.399 | -0.001 | -0.414 | -0.009 | -0.773 | 0.042
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