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TestNo. 6.0,/20". f R « a* D,; D, e; e,
(kPa) (Hz) (s) _(=aif) (%) (%)
50T0004D 200 0.108 010 0 0 0 49.6 535 0805 0.792
50T0011D 200 0.122 0.10 0 0 0 478 524 0811 0796
50T0012D 200 0.148 010 © 0 0 482 527 0810 0795
50T0013D 200 0.099 0.10 0 0 0 498 544 03805 0789
50T0016D 200 0216 010 O 0 0 49.2 53.8 0.807 0.791
50TOIP 200 0.147 0.0 55 S.78E-05 5.78E-04 514 561 0.799 0783
50TO2P 2006 0.188  0.10 S5 S.78E-05 S5.78E-04 52.7 574 0.795 0.779
50TO3P 200 0171 0.10 55 5.78E-05 5.78E-04 524 568 0.796 0.781
-50TO4P 200 0I71 020 S5 5.78E-05 2.89E-04 523 57.0 0796 0.780
50TOSP 200 0,183 020 55 S5.78E-05 2.89E-04 54.1 585 0.790 0.775
50TO6P 200 0.188 020 S5 .5.78E-05 2.89E-04 499 54.5 0.804 0.789
50TO7P 200 0170 Q.50 55 5.78E-05 1.16E-04 483 53.0 0810 0.794
50TO8P 200 0.178 050 S5 5.78E-05 1.16E-04 485 53.2 0.809 0.793
50TO9P 200 0.181 0.50 55 S.78E-05 1.16E-04 499 546 0.804 0.788
50T15P 200 0.185 050 S5 5.78E-05 [.16E-04 50.1 54.6 0804 0.789
SOTIOP 200 0.170 1.00 S5 5.78E-05 S5.78E-05 49.8 544 0805 0.789
50T1IP 200 0.173 100 55 S5.78E-05 5.78E-05 48.7 535 0808 0.792
SOT12P 200 0.171 1.00 55 5.78E-05 S5.78E-05 498 54.6 0.805 0.788
50T13P 200 0.153 100 55 5.78E-05 S5.78E-05 513 559 0799 0.784
50T14P 200 0.165 1,00 55 5.78E-05 5.78E-05 515 56.0 0.799 0.784
90TO00ID 100 0293 0.10 © 0 0 89.1 909 0672 0.666
90T0002D 100 0237 010 0 0 ] 933 950 0.658 0.652
90TO003D 100 0196 0.10 © 0 0 918 935 0663 0.657
90T0004D 100 0407 0.10 © 0 0 893 910 0671 0.665
S0TOIP 100 0343 010 55 S5.94E-05 S.94E-04 90.0 91.8 0.669 0.663
90TO2P 100 0288 0.10 55 S5.94E-05 594E-04 91.7 933 0.663 0.658
90TO3P 160 0399 0.10 55 5.94E-05 594E-04 903 922 0.668 0.661
90T04P 100 0389 020 55 S$.94E-05 2.97E-04 908 954 0.666 0.651
90TO5P 100 0282 0.20 55 S5.94E-05 297E-04 911 928 0.665 0.659
90TO6P 100 0316 020 55 5.94E-05 2.97E-04 900 91.7 0.669 0.663
90TOTP 100 0342 020 55 5.94E-05 297E-04 922 940 0.661 0.655
5.94E-05
90TO8P 100 0401 050 55 5.94E-05 1.19E-04 90.0 918 0.669 0.663
90TOSP 100 0307 050 55 S5.94E-05 1.19E-04 915 933 0664 0.658
90TIOP 100 0341 050 S5 5.94E-05 1.19E-04 927 945 0.660 0.654
90T11P 100 0276 050 55 5.94E-05 1.19E-04 902 920 0668 0.662
90T12P 100 0283 1,00 55 S5.94E-05 5.94E-05 90.2 920 0.668 0662
90TI3P 100 0256 1.00 55 5.94E-05 5.94E-05 896 913 0670 0.665
90T14P 100 0328 100 55 5.94E-05 5.94E-05 90.1 91.8 0.669 0.663
90TISP 100 0385 1.00 55 5.94E-05 5.94E-05 90.8 924 0.666 0.661
90T16P 100 0353 020 70 2.12E-04 1.06E-03 90.0 91.7 0.669 0.663
90TI7P 100 0401 /020 70 2.12E-04 1.06E-03 92.4 94.1 0.661 0.655
90T18P 100 0424 020 70 2.12E-04 1.06E-03 92.1 938 0662 0.656
90TI9P 100 0496 020 70 212E-04 1.06E-03 90.5 922 0.667 0.661
90T20P 100 0457 020 70 2.12E-04 1.06E-03 90.7 92.5 0.666 0.660
. 90T21P 100 040t 050 70 2.12E-04 424E-04 89.0 908 0672 0666
90T22P 100 0349 050 70 2.12E-04 4.24E-04 923 94.0 0.661 0.655
90T23P 100 0371 0.50 70 2.12E-04 4.24E-04 90.0 91.5 0.66%9 0.664
90T24P 100 0447 050 70 2.12E-04 4.24E-04 90.7 923 0.666 0.661
90T25f 100 0390 1.00 70 2.12E-04 2.12E-04 913 929 0664 0.659
90T26P 100 0.356 1.00 70 2.12E-04 2.12E-04 91.1 92.7 0.665 0.660
90T27P 100 0.318 100 70 2.12E-04 2.12E-04 899 91.5 0.669 0.664
1.0 T T
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EVALUATION OF THE DRAINAGE EFFECT OF GRAVEL DRAINS BASED ON
PARTIALLY DRAINED CYCLIC TRIAXIAL TESTS ON SATURATED SAND

Yoichi YAMAMOTO, Masayuki HYODO, Seiji UEHARA and Naoki TAKAHASHI

In order to evaluate the drainage effect of gravel drains against liquefaction, a series of cyclic shear tests has been performed on

a saturated sand under partially drained conditions by triaxial testing equipment installed a drainage valve. Firstly, the nature and
strength characteristics of saturated sand under partially drained cyclic shear conditions were investigated. Then the cyclic strength
under partially drained condition was formulated based on the testing results. A simplified method for designing gravel drains
based on £, method was develope;i by the formulated strength. As a trial design result of gravel drains coordinated ti)e proposed
method and the method based on seepage flow analysis, the propriety of the proposed method was recognized.
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