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F-1 VA MG ERVREIOY R
Fc Us Os P dmax O dmin o R
(%) (g/cm?) | (g/cm®) | (g/cm®) mex "
0 1.91 2741 | 1632 | 1.316 | 1.083 | 0.680
5 2.02 2717 | 1.706 | 1.279 | 1.124 | 0593
10 2.7 2717 1.762 1.254 1.167 0.542
20 33.9 2703 | 1782 | 1.163 | 1.324 | 0.517
30 1059 | 2.714 1.61 0.984 | 1.758 | 0.686
z2 AV NEEAIEIOYERRE
Fc Cc Ps 0 dmax 0 dmin
(%) (%) | (&/em®) | (g/em®) | (g/cm®) | S Crin
0 0.5 2743 | 1627 | 1.334 | 1.056 | 0.686
0 1 2745 | 1.642 | 1.346 | 1.040 | 0.672
5 05 2.741 1719 | 1.278 | 1.145 | 0595
5 1 2.743 1.723 1.293 1.122 0.592
10 0.5 2740 | 1762 | 1.273 | 1152 | 0.555
10 1 2742 | 1.763 | 1.276 | 1.149 | 0.555
20 0.5 2736 | 1.779 | 1.157 | 1.365 | 0.538
20 1 2.738 1.784 1.162 1.356 0.535
30 0.5 2732 | 1610 | 1.014 | 1.695 | 0.697
30 1 2734 | 1.658 | 1.036 | 1.639 | 0.649
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Nominal . Actual Actual Cyclic Number Lig.
relative Fines Cement D,(%) Pen.Res. Average D, (%) stress  of cycles strength
content  content e o & A Y

density before  aMPa) q.(MPa) before ratio N (&pa for N;=20
Fe (%) C.(%) . .

D, (%) CPT Lig. Test 0420, =5%) Ri 2
50 0 0 53 4.04 53 0.150 12.4
50 0 0 52 4.58 52 0.157 17.4
50 0 0 51 4.33 4.35 51 0.146 34.3 0.152
50 0 0 49 4.46 50 0.194 4.0
50 0 0.5 47 5.72 48 0.223 4.7
50 0 0.5 49 4.87 5.69 49 0.264 4.1 0.216
50 0 0.5 52 6.48 53 0.189 93.0
50 0 1 44 592 44 0.276 5.6
50 0 1 47 7.02 6.03 47 0.231 98.1 0.257
50 0 1 47 5.14 47 0.228 262.5
50 5 0 57 3.56 57 0.132 35.8
50 5 0 53 3.8 3.42 53 0.115 28.7 0.129
50 5 0 53 2.91 53 0.174 0.8
50 5 0.5 51 3.21 51 0.225 5.1
50 5 0.5 49 5.21 49 0.256 1.6
50 5 0.5 50 487 433 50 0.199 7.5 0.181
50 5 0.5 50 4.01 50 0.190 15.5
50 5 1 49 4.04 49 0.296 2.7
50 5 1 47 4.92 4.47 47 0.276 9.7 0.267
50 5 1 49 4.46 49 0.266 22.4
50 10 0 51 3.61 51 0.151 2.7
50 10 0 49 1.67 2.25 49 0.123 9.6 0.106
50 10 0 48 1.48 48 0.096 33.2
50 10 0.5 46 3.18 47 0.217 0.7
50 10 0.5 47 1.89 2.58 47 0.188 1.8 0.141
50 10 0.5 47 2.68 47 0.128 46.1
50 10 1 46 2.53 46 0.264 27.3
50 10 1 49 3.1 3.47 49 0.303 17.5 0.287
50 10 1 49 4.79 50 0.358 5.7
50 20 0 49 0.55 49 0.082 37.2
50 20 0 53 0.66 0.68 54 0.103 7.6 0.090
50 20 0 53 0.83 54 0.147 0.8
50 20 0.5 52 0.51 52 0.146 2.7
50 20 0.5 51 1.27 0.97 52 0.094 100.4 0.113
50 20 0.5 56 1.14 56 0.153 0.8
50 20 1 55 5.24 55 0.286 83.1
50 20 1 55 3.40 4.04 55 0.335 6.2 0.322
50 20 1 52 3.48 52 0.374 6.6
50 30 0 65 0.76 66 0.079 39.1
50 30 0 60 0.48 0.56 61 0.088 17.6 0.086
50 30 0 55 0.43 57 0.130 0.7
50 30 0.5 60 0.26 60 0.137 7.2
50 30 0.5 57 0.05 0.24 57 0.071 321.7 0.109
50 30 0.5 60 0.41 60 0.148 1.6
50 30 1 53 3.29 53 0.361 2.6
50 30 1 57 1.57 222 57 0.326 4.3 0.255
50 30 1 53 1.81 53 0.268 15.1
30 0 0 26 2.18 27 0.118 32.3
30 0 0 33 412 3.01 34 0.144 1.7 0.122
30 0 0 36 2.74 36 0.124 16.5
30 5 0 27 1.6 28 0.120 6.8
30 5 0 26 0.66 1.35 26 0.096 18.9 0.095
30 5 0 29 1.79 30 0.139 3.7
30 20 0 36 0.85 36 0.088 19.4
30 20 0 36 0.18 0.38 37 0.118 2.7 0.089
30 20 0 41 0.095 41 0.070 119.9
70 0 0 69 6.88 69 0.259 3.6
70 0 0 70 7.06 7.50 " 0.198 16.0 0.203
70 0 0 67 8.55 67 0.165 129.9
70 5 0 67 - 67 0.197 2.6
70 5 0 69 5.44 69 0.160 14.4
70 5 0 69 5.88 5.57 - _ - 0.163
70 5 0 71 5.98 72 0.218 5.6
70 20 0 76 0.82 76 0.167 0.8
70 20 0 70 1.01 1.19 70 0.111 5.7 0.097
70 20 0 76 1.75 76 0.094 29.4
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AGING EFFECT ON RELATIONSHIP BETWEEN LIQUEFACTION STRENGTH
AND CONE RESISTANCE OF SAND CONTAINING NON-PLASTIC FINES

Fumiki ITO, Takaji KOKUSHO and Yota NAGAO

In order to simulate aging effect on the relationship between penetration resistance g and liquefaction
strength R_ in a short time, miniature cone penetration tests and subsequent cyclic triaxial tests are carried
out in sand specimens containing fines added with a small amount of cement to make an accelerated test.
In contrast to a unique cone resistance (q;) versus liquefaction strength (R.) relationship for specimens
without cement despite large difference in relative density and fines content, higher fines content results
in higher liquefaction strength for the same cone resistance for sand with cement, which is consistent with
the trend found in the field investigation. Thus, it is revealed that the reason why higher fines content
leads to higher liquefaction strength does not depend on fines content itself but aging (bonding) effect by
fines, which tends to be pronounced as fines increase.
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