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The ep curve model based on y2 function

LI Chengsheng' JIA Pengfei’
(1. Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan Hubei 430071 China;
2. Department of Geology Northwestern University Xi’ an Shaanxi 710069 China)

Abstract: A micro soil model is established based on the 2 function. the cubic arrangement is used to describe the
soil particles. The probability distribution is assumed to agree with the y2 function. Different distributed soils are
described with the information entropy indicating that the entropy decreases with the increasing pressure. Six
groups of data are tested and the relative spatial degree of freedom distribution tend of soils and the probability
distribution of soil particle spacing are obtained. The relative spatial degree of freedom ranges from 2.4 t0 2.9 and
is less than 3 greater than 2; the edge of soil particle spacing is about 2 and the edge and maximum probability
decreases and increases respectively. The micro soil model is based on the y2 function which describes the
statistical characteristics of sois and provides reference for the description of soil microstructure.
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1
Table 1 Test data
A B C D E F
p/kPa e
25 0.703 1.024 0.835 0.912 0.643 0. 600 2
50 0. 700 1.019 0.810 0.903 0.642 0. 598
100 0. 692 1.005 0.777 0.881 0. 636 0.593 6
200 0.682 0.934 0.728 0.838 0.620 0. 587 ( 1) C
400 0.663 0.853 0.674 0.775 0.577 0.574
800 0.604 0.768 0.604 0.707 0.528  0.529 ° 1a=0.134 =0.2 ¢=0.1 d=0.03
1600 0.529 0.682 0.529 0.616 0.480 0.479 0=-12.1 n e
3200 0.449 0.589 0.449 0.525 0.431 0. 430 0.997. 4 ~6 .
A.B 5 C 11 D 8
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H=-K Zt Pilnp, (7) Fig. 4 Comparing of the experimental and theoretical values
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3 S n Fig. 6 Probability distribution of the soil particles
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Fig.7 Comparing of the experimental and theoretical values
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Table 2 Results of the soil samples in each group
A B
/kPa 1% n 1% n
25 0.703 0. 6952 1. 11 2. 8356 1.024 1. 0288 0.51 2.9227
50 0.7 0.6993 0.10 2. 8402 1.019 0.9912 2.76 2. 8872
100 0. 692 0. 692 0. 00 2. 8320 1. 005 0.9539 5.08 2. 8454
200 0. 682 0.6733 1.28 2.8112 0.934 0. 9087 2.66 2.7948
400 0. 663 0. 6425 3.09 2.7766 0. 853 0. 8529 0. 05 2.7323
800 0. 604 0.5977 1. 04 2.7264 0.768 0.7831 1.91 2. 6541
1600 0.529 0.5361 1.34 2. 6575 0. 682 0. 6952 2.09 2.5555
3200 0. 449 0. 4541 1.14 2.5655 0.589 0. 5844 0. 86 2.4308
C D
/kPa 1% n 1% n
25 0. 835 0. 845 1.20 2.8357 0.912 0.912 0 2. 8994
50 0. 81 0. 81 0 2.7959 0.903 0. 892 1.22 2. 8769
100 0.777 0.769 1.03 2.7505 0. 881 0. 864 1.93 2. 8455
200 0.728 0.723 0. 69 2. 6987 0. 838 0. 826 1.43 2. 8025
400 0.674 0. 67 0.59 2.6394 0.775 0.774 0.13 2.7445
800 0. 604 0. 61 0.99 2.5716 0.707 0. 705 0.28 2.6671
1600 0.529 0. 541 2.27 2.4941 0.616 0.613 0.49 2.5642
3200 0. 449 0.462 2.90 2.4053 0. 525 — — -
E F
/kPa 1% n 1% n
25 0. 643 0. 6526 1. 49 2. 8440 0.6 0. 598 0.33 2.7548
50 0. 642 0. 6407 0.20 2. 8306 0. 598 0. 6036 0.94 2.7610
100 0. 636 0. 6226 2.11 2. 8104 0. 593 0. 6044 1.92 2.7549
200 0. 62 0.5983 3.50 2.7831 0. 587 0. 587 0. 00 2.7375
400 0.577 0.5673 1. 68 2.7484 0.574 0. 5605 2.35 2.7093
800 0.528 0. 5289 0.17 2.7054 0.529 0. 5247 0. 81 2.6703
1600 0.48 0. 4822 0. 46 2.6531 0.479 0.479 0. 00 2.6198
3200 0.431 0. 4258 1.21 2.5899 0.43 0.4223 1.79 2.5567
8 n
7 Fig. 8 Relative freedom r with stress direction
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