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Abstract

A probabilistic approach for evaluation of prediction of the strains using Lade’s single surface
constitutive model was employed, based on first-order approximate mean and variance. Several
experiments such as isotropic compression and drained triaxial compression tests were conducted
to examine the variabilities of soil parameters for Lade’s model. By taking into account the results
of the experimental data such as mean values and standard deviations of soil parameter’s, a new
probabilistic approach, which explains the uncertainty of computed strains, is applied. The magnitude
of the COV for each parameter and the correlation coefficient between the two parameters can
be effectively used for réducing the number of the parameters for the model. It is concluded that
Lade’s single surface constitutive model is surperior model for the prediction of the strain, because
the COV of strains is under the “0.51".
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¥ 1. Physical properties of Baekma river sand
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&l 1. Result of isotropic compression test on
Baekma river sand
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3 2. Result of drain triaxial compression test on
Baekma river sand
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B 2. Statistic characteristics for soil parameters of single surface model

Parameter No of tests E[X] S.D.[X] Var[(X] COoVv. remarks
Kur 27 348. 16. 256 0.046 .
elastic
n 27 0.741 0.086 0.0073 0.111
behavior
v 27 0.28 0.116 0.0134 0414
c 12 0.00064 0.000087 000000008 0.152 hardening
p 12 1.865 0.054 0.0029 0.030 function
m 27 33. 2,620 6.841 0.079 failure
m 27 0.130 0.035 0.0121 0.843 criterion
" 27 -3.353 0.149 0.0230 0.045 plastic
N 27 2.22 0.072 0.0052 0.033 potential
27 0.676 0.018 0.0003 0.030 yield
a 27 0.146 0.013 0.00017 0.082 function
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¥ 3. Correlation matrix of soil parameters
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H 4. Mean, variance and C.0.V. of axial, volumatric strains

a 03=1 kg/cm?
C1— 03 156 2,04 2.32 2.54 267 2.76 2.85
E(ey) 1516 2.508 3.540 5.140 7.119 9.654 14.922
SDe] Uncorr. 0.5744 0.9640 1.4934 26651 4.7858 8.5376 19431
.D[e
! Corr. 0.1601 0.3089 0.5192 09373 15701 25226 4.8975
COV[e,] Uncorr. 0.3787 0.3844 04219 0.5185 0.6722 0.8843 1.3022
€
' Corr. 0.1055 0.1232 0.1467 0.1823 0.2205 02613 0.3282
Ee,) 0.879 1.106 1223 1.268 1.207 1.037 0.527
SDle] Uncorr. 0.4449 0.7311 10176 1.4619 2.0407 2.8579 4.8903
.Dle,
Corr. 0.1552 0.2243 0.2872 0.3806 0.5022 0.6757 1.1001
COVIe.] Uncorr. 0.5062 0.6608 0.8320 1.1530 1.6903 2.7655 9.2888
&
Corr. 0.1766 0.2027 0.2349 0.3002 04160 0.6515 20902
b. 03=2 kg/cm?
0.~ 03 219 2.66 3.66 4.24 4.66 4.94 518
E(ep) 1.506 2.002 3.107 5.083 7.174 9.862 14.972
SDe] Uncorr. 0.7275 0.9473 1.6567 2.5691 4.1913 7.1039 15.227
e Corr. 0.2190 0.3039 0.6159 1.0256 1.6811 26772 4.9803
COVIe,] Uncorr. 0.4830 04731 04719 0.5055 0.5842 0.7203 1.0170
& Corr. 0.1454 0.1518 0.1754 0.2018 0.2343 02715 0.3326
E(e) 1.192 1.388 1.813 2.073 2.252 2.333 2.266
SD[e.] Uncorr. 0.5362 0.6971 1.1652 16186 2.1985 2.9465 4.4572
L Corr. 0.2166 0.2660 0.3993 05180 0.6579 0.8244 1.1325
COV[e.] Uncorr. 0.4499 0.5022 0.6426 0.7810 0.9763 1.2629 1.9667
& Corr. 0.1818 0.1917 0.2202 0.2499 0.2922 0.3533 0.4997
¢ o3=4 kgfem?
6103 2.93 3.67 4.87 6.55 7.59 843 9.16
E(ev 1.500 2007 3.018 5.023 7.054 9.811 14.576
SDle] Uncorr. 0.8696 1.1622 1.7137 2.8356 4.1402 6.3384 11.646
pe Corr. 0.2984 0.4131 0.6571 1.2158 1.8827 2.9472 52303
COVTe,] Uncorr. 0.5796 0.5788 0.5679 0.5645 0.5870 0.6460 0.7989
o Corr., 0.1989 0.2057 0.2178 0.2420 02669 0.3004 0.3588
E(ev) 1.638 1.908 2.353 3.000 3451 3.863 4277
SDle.] Uncorr. 0.7428 0.9191 12714 1.9368 2.5552 3.3362 4.6225
et Corr. 0.3766 04499 0.5845 0.8188 1.0235 1.2682 1.6405
COVIs.] Uncorr. 04534 0.4817 0.5404 0.6454 0.7403 0.8637 1.0809
& Corr. 0.2298 0.2358 0.2484 0.2728 0.2965 0.3283 0.3836
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8 6. C.OV. of volumetric strain and volumetric
strain vs axial strain for uncorrelated va-
riate correlation
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@l 7. Comparison of test data with degreee of
dispersion axial strain against constant de-
viator stress and volumetric strain for cor-
related variate correlation
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