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A Simple Equation for Calculating the Isochrone
Masaru Igarashi, Hiroshi Oikawa  and Toshihiro Ogino™
Abstract
A simple yet approximately accurate formula is developed for calculating the degree of
consolidation U, at depth z. The formula was obtained by fitting of various functions to the actual
U, -z curves. Based upon this investigations, the Weibill distribution curve which provided a best-fit

to the actual U,-Zz curves was selected as a proposed equation. Using proposed equation, the degree

of consolidation U, can be easily calculated with less than 3% error.
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(%1 ROBLURDICBY HES 2 2L DKL #E
2 (6) (1)

z % % 7= (%) & # 72 (%)

my ny m3 + 1 — 1l ny ny n + 4 — 1l
0.05 0.65 3.03 0.006 4.45 -4.47 0.995 0.002 0.620 1.67 -1.79
0.1 0.78 1.67 0.018 4.48 -4.53 1.015 0.007 0.609 1.70 -1.83
0.2 0.95 1.12 0.051 437 -4.51 1.060 0.028 0.600 2.37 -2.37
0.3 1.15 0.90 0.088 3.90 -4.02 1.106 0.070 0.649 2.62 -2.59
0.4 1.31 0.97 0.100 3.98 -3.93 1.118 0.115 0.715 3.30 -3.30
0.5 1.50 1.00 0.107 3.75 -3.84 1.129 0.167 0.803 3.34 -3.43
0.6 1.60 1.12 0.109 3.45 -3.36 1.120 0.200 0.908 3.46 -3.49
0.7 1.71 1.27 0.100 3.20 311 1.110 0.245 1.010 3.20 -3.24
0.8 1.80 1.57 0.081 3.04 -2.96 1.100 0.270 1.105 3.80 -2.90
0.9 1.87 1.63 0.079 2.87 -2.75 1.090 0.288 1.190 2.59 -2.57
1.0 1.87 1.70 0.077 2.70 -2.68 1.080 0.290 1.240 2.51 -2.65
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1362 RRENR/NEOFRE a, fOMHERE 1€ 3 K2 F|EICLDIE K a,
B Ol & iz

o R % % % HOE®Mm W R 0 % % B OEMm
T, a Vi 1 —1 T, a i 1l —1

0.0001 1719.863 1.810 0.000 -0.009 0.0001 - - - -

0.0002 725.601 1.705 0.002 0.000 0.0002 - - - -

0.0003 436.592 1.642 0.006 -0.001 0.0003 - - - -
0.0004 314.599 1.606 0.000 0.000 0.0004 314.599 1.606 0.000 0.000
0.0005 241.580 1.573 0.002 0.000 0.0005 241.580 1.573 0.002 0.000
0.0006 193.737 1.543 0.000 -0.003 0.0006 193.737 1.543 0.000 -0.003
0.0007 161.225 1.518 0.002 0.000 0.0007 161.225 1.518 0.002 0.000
0.0008 137.910 1.497 0.000 -0.002 0.0008 137.910 1.497 0.000 -0.002
0.0009 120.325 1.479 0.001 -0.001 0.0009 120.325 1.479 0.001 -0.001
0.001 106.485 1.462 0.015 -0.003 0.001 137.648 1.555 0.375 -0.758
0.0015 72.168 1.424 0.192 -0.176 0.0015 93.102 1.520 0.798 -1.331
0.002 54.272 1.392 0.313 -0.313 0.002 66.726 1.466 1.165 -0.881
0.003 36.966 1.350 0.489 -0.504 0.003 50.608 1.466 1.976 -1.556
0.004 28.646 1.323 0.731 -0.780 0.004 41.326 1.463 2.281 -2.035
0.005 23.453 1.299 0.946 -0.958 0.005 33.730 1.440 2.329 -1.984
0.006 19.906 1.279 1.077 -1.074 0.006 29.474 1.435 2.274 -2.183
0.007 17.939 1.278 0.966 -1.003 0.007 26.427 1.432 2.205 -2.322
0.008 16.511 1.277 1.129 -1.106 0.008 22.970 1.409 2.127 -2.085
0.009 15.348 1.277 1.168 -1.158 0.009 20.610 1.395 2.344 -1.975
0.01 14.339 1.276 1.160 -1.181 0.01 19.951 1.411 2.963 -2.388
0.015 11.112 1.273 1.083 -1.048 0.015 14.447 1.384 3.753 -2.278
0.02 9.171 1.270 1.239 -1.270 0.02 12.017 1.386 4.250 -2.507
0.03 7.015 1.264 1.462 -1.470 0.03 8.635 1.350 4.040 -2.113
0.04 5.818 1.259 1.509 -1.499 0.04 6.731 1.313 3.845 -1.697
0.05 5.023 1.253 1.465 -1.460 0.05 5.561 1.285 3.662 -1.398
0.06 4.437 1.247 1.442 -1.470 0.06 4.764 1.262 3.402 -1.175
0.07 3.995 1.241 1.473 -1.496 0.07 4.182 1.242 3.112 -0.997
0.08 3.647 1.236 1.442 -1.458 0.08 3.736 1.224 2.818 -1.006
0.09 3.353 1.230 1.316 -1.417 0.09 3.381 1.209 2.525 -1.163
0.1 3.114 1.224 1.252 -1.255 0.1 3.090 1.194 2.246 -1.280
0.15 2.132 1.105 1.834 -1.867 0.15 2.164 1.133 2.093 -1.699
0.2 1.597 1.050 2.515 -2.535 0.2 1.649 1.086 3.552 -1.823
0.3 1.005 0.930 2.716 -2.718 0.3 1.072 1.018 5.079 -2.038
0.4 0.690 0.855 2.396 -2.421 0.4 0.749 0.976 5.253 -1.897
0.5 0.494 0.790 1.911 -1.919 0.5 0.543 0.947 4811 -1.685
0.6 0.361 0.750 1.679 -1.697 0.6 0.402 0.928 4.158 -1.420
0.7 0.268 0.720 1.431 -1.467 0.7 0.303 0914 3.476 -1.165
0.8 0.204 0.690 1.311 -1.021 0.8 0.230 0.903 2.846 -0.943
0.9 0.151 0.660 1.089 -1.060 0.9 0.176 0.896 2.303 -0.756
1 0.115 0.640 0.906 -0.893 1 0.135 0.890 1.846 -0.600
1.5 0.030 0.530 0.383 -0.380 1.5 0.038 0.876 0.570 -0.181
2 0.008 0.450 0.143 -0.144 2 0.011 0.872 0.168 -0.053
3 0.001 0.360 0.013 -0.024 3 0.001 0.877 0.014 -0.005
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