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Creating constitutive model of diatomaceous soft rock
using parallel genetic algorithm
LI Shao—jun" FENG Xia-ting" LIAO Hong-jian?
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Wuhan 430071, China 2. Xi“an Jiaotong University, Xi‘an 710049, China

Abstract: On the basis of experimental data of triaxial compression in different conditions, a stress—strain—time constitutive model
was created through the learning procedure by using genetic algorithm which ran in the parallel computing environment. The
predicted results which were obtained through the created model indicate that this model is well in accord with the constitutive
model of diatomaceous soft rock. This method, which creates a constitutive model by using genetic algorithm, has a vigorous
foreground in the rock and soil mechanics. It provides a new approach for the further research of constitutive models.
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Table 1 Parameters and cases used to determine
_ the strain-stress-time constitutive model
dv=20 de
3 de 0./ MPa € &,/ % min” W/ % p/tm?
) . dp 0.1 2.77 0.175 123.15 1.311
{de | =[C, C, C,]{dg 4 05 2.75 0.175 143.84 1.335
dt 0.75 2.74 0.175 124.26 1.288
C 1.0 2.70 0.175 126.4 1.325
. 15 2.63 0.175 128.87 1.317
4 2.0 2.54 0.525 114.22 1.35
C;1 =m X/ - 2.5 2.38 0.175 112.53 1.394
Mp” x 10 3.0 2.14 0.175 100.96 1.392
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Fig.1 The diagram for evolutionary of constitutive
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Table 2 The evolving procedure for parameters

a m n b c
0 532 2.491 37 5.122 07 1.953 13 4.366 52 1.064 45 7.211 91
1 979 0.095 348 5 0.019 53 0 0 5.009 77 0
2 732 0.022 104 0.019 53 0.019 53 0 0.097 65 5
3 18 0.021 096 3 0.019 53 0.019 53 0 0.097 65 0
4 923 0.017977 1 0.156 25 0.039 06 0 0.673 83 0.3125
5 991 0.017977 1 0.156 25 0.039 06 0 0.673 83 0.3125
6 986 0.017977 1 0.156 25 0.039 06 0 0.673 83 0.3125
7 910 0.017 746 6 1.25 0.039 06 0 5.322 27 0.004 88
8 70 0.017 746 6 1.25 0.039 06 0 5.322 27 0.004 88
9 962 0.017 746 6 1.25 0.039 06 0 5.322 27 0.004 88
10 191 0.017 746 6 1.25 0.039 06 0 5.322 27 0.004 88
0 249 0.078 641 4 1.137 69 0.019 53 1.240 23 2.402 34 1.889 64
1 521 0.064 865 4 2.387 69 0.019 53 1.044 92 3.330 07 6.889 64
2 423 0.046 275 6 1.137 69 0 0.927 73 1.855 46 1.884 76
3 340 0.046 275 6 1.137 69 0 0.927 73 1.855 46 1.884 76
4 145 0.046 275 6 1.137 69 0 0.927 73 1.855 46 1.884 76
5 36 0.046 275 6 1.137 69 0 0.927 73 1.855 46 1.884 76
6 181 0.046 275 6 1.137 69 0 0.927 73 1.855 46 1.884 76
7 34 0.046 275 6 1.137 69 0 0.927 73 1.855 46 1.884 76
8 361 0.046 275 6 1.137 69 0 0.927 73 1.855 46 1.884 76
9 694 0.046 275 6 1.137 69 0 0.927 73 1.855 46 1.884 76
10 641 0.046 275 6 1.137 69 0 0.927 73 1.855 46 1.884 76
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Fig.4 The comparison between predictions and measurements
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