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Abstract: Collapsibility is an important engineering property of loess. In this study, the relation-
ship between collapsibility and physical property indicators is first discussed in the context of the
loess microstructure, and then the soil parameters of the collapsible loess in the Luoyang area are
obtained on the basis of the Environmental Geological Survey of Central Plains City Group. Fi-
nally, the correlation between the collapsibility and physical property indicators of loess is quanti-
tatively analyzed using MATLAB. The results are as follows: (1) Among the physical property
parameters related to collapsibility, the loess collapsibility coefficient in the Luoyang area is
closely related to the void ratio, dry density, and plasticity index; the degree is in the order of

void ratio, dry density, and plasticity index; (2) MATLAB is used to analyze the quantitative re-
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lationship between loess collapsibility coefficients and physical property indexes, and the fitting

formula of the functional relationship between them in the study area is obtained; (3) Combined

with the collapsible mechanism of loess. the rationality of the fitting formula is demonstrated by

comparing the measured value with the predicted value. The research method used in this paper

also has an enlightening significance for the prediction of the loess collapsibility coefficient in oth-

€r areas.

Keywords: collapsible deformation of loess; physical index; MATLAB numerical analysis;

collapsible mechanism
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Microstructural changes of collapsible loess
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Fig.3 Correlation diagram of collapsibility coefficient and

many physical indexes
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Table 2 The correlation coefficient between the collapsibility coefficient and each index
Y138 S H w 0d e wy wp Ip 1. a E,
0 1.000 0.513 0.716 0.794 0.809 0.736 0.735 0.736 0.388 0.190 0.198
H 0.513 1.000 0.467 0.561 0.563 0.341 0.344 0.338 0.304 0.524 0.458
w 0.716 0.467 1.000 0.518 0.525 0.609 0.611 0.608 0.814 0.140 0.120
0d 0.794 0.561 0.518 1.000 0.998 0.774 0.774 0.775 0.233 0.513 0.555
e 0.809 0.563 0.525 0.998 1.000 0.732 0.732 0.732 0.281 0.521 0.564
w, 0.736 0.341 0.609 0.774 0.732 1.000 1.000 1.000 0.278 0.342 0.381
wp 0.735 0.344 0.611 0.774 0.732 1.000 1.000 1.000 0.295 0.354 0.394
Ip 0.736 0.338 0.608 0.775 0.732 1.000 1.000 1.000 0.261 0.329 0.368
I, 0.388 0.304 0.814 0.233 0.281 0.278 0.295 0.261 1.000 0.053 0.062
a 0.190 0.524 0.140 0.513 0.521 0.342 0.354 0.329 0.053 1.000 1.000
E, 0.198 0.458 0.120 0.555 0.564 0.381 0.394 0.368 0.062 1.000 1.000
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Table 3 Sample data of training set and prediction set

e LI L T oa HAPEFE L A CEY s LB T oa LikeR iR A CEY 1
e /(gecm ) Iv/% 8 e /(gecm ) Iv/% 8
1 0.982 1.36 8.6 0.043 19 0.999 1.35 8.9 0.042
2 0.696 1.60 12.0 0.005 20 0.888 1.44 10.9 0.030
3 0.759 1.55 12.8 0.017 21 0.909 1.40 9.7 0.028
4 0.993 1.36 9.1 0.035 22 0.906 1.42 10.4 0.025
5 0.77 1.54 12.9 0.014 23 0.997 1.35 8.8 0.036
6 1.097 1.29 9.3 0.051 24 0.963 1.38 10.2 0.041
7 0.893 1.43 8.7 0.043 25 0.964 1.38 10.8 0.022
8 0.705 1.59 11.3 0.014 26 0.991 1.36 10.8 0.036
9 0.912 1.42 10.1 0.012 27 0.99 1.36 9.0 0.042
10 0.665 1.63 11.4 0.015 28 0.976 1.32 10.1 0.031
11 0.846 1.47 12.2 0.019 29 0.95 1.39 11.0 0.029
12 0.815 1.49 10.2 0.013 30 0.772 1.54 12.8 0.019
13 0.704 1.60 13.0 0.006 31 0.722 1.58 12.0 0.023
14 0.805 1.50 11.1 0.024 32 0.992 1.36 8.0 0.044
15 0.789 1.51 11.7 0.01 33 0.999 1.35 8.4 0.038
16 0.986 1.36 11.6 0.027 34 0.841 1.47 11.5 0.025
17 1.010 1.35 8.7 0.045 35 0.982 1.37 10.3 0.028
18 0.673 1.62 13.5 0.006 36 0.991 1.36 10.4 0.030
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Table 4 Correlation coefficient of collapsibility coefficient

and three physical indexes

] 12 70 FLBR H T8 Pl SR PEHR AL
e /(g e+ cem™®) In/%
— L& 0.809 0.794 0.736
B0 R B 0.834 0.857 0.812
TREA 0.861 0.860 0.800
A 0.852 0.862 0.807
[EEERCPEES 0.861 0.855 0.789
Xt B A 0.847 0.853 0.815
—JTT WA 0.866 0.866 0.817
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Table 5 Functional expressions of collapsibility coefficient and physical index
75 it ik 2 81 LIPS ESTONIITE € Fus:v LB %4
1 e 0.= 0.125 7¢?—0.120 8¢+0.033 1 0.866
2 o4 8= 0.292 7p5—0.977 5p4+0.824 6 0.866
3 Ip 0s= 0.000 81%*0.024 6Ip+0.196 6 0.817
4 €,0d 0¢= 0.129 3p4+0.200 1¢—0.337 1 0.860 2
5 pasIp 0¢=—0.075 7p4—0.003 5Ip+0.173 0 0.880 8
6 e, Ip 0s=0.063 8¢—0.003 4Ip-+0.006 5 0.889 4
7 pasesIp 0s=0.261 4p4+0.270 1¢ —0.004 1Ip—0.546 5 0.901 7
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Table 6 Statistics of measured values and predicted values obtained by seven fitting equations

Bk M — P : :

Nl AN 2 N3 N N5 N6 AR 7
1 0.042 0.037 0.037 0.040 0.037 0.039 0.039 0.040
2 0.031 0.035 0.044 0.030 0.029 0.038 0.034 0.021
3 0.029 0.032 0.031 0.023 0.033 0.029 0.030 0.028
4 0.019 0.015 0.013 0.013 0.016 0.012 0.012 0.012
5 0.023 0.011 0.011 0.017 0.012 0.011 0.012 0.012
6 0.044 0.037 0.037 0.051 0.037 0.042 0.043 0.044
7 0.038 0.038 0.038 0.046 0.037 0.041 0.042 0.042
8 0.025 0.020 0.020 0.020 0.021 0.021 0.021 0.018
9 0.028 0.036 0.035 0.028 0.037 0.033 0.034 0.035
10 0.03 0.037 0.037 0.027 0.037 0.034 0.034 0.034
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