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Mathematical statistical analysis on factors affecting
collapsible coefficient of loess
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Abstract; Collapsibility is an important engineering property of loess, and collapse coefficient is an important
index for evaluating the collapsibility of loess. In this paper, mathematical statistics method is used to establish
their internal relationship various factors influencing the collapse coefficient of loess. The collapsibility of loess
is influenced by many factors, and these factors are not completely independent. Therefore, based on the
overall selection of indexes, factor analysis theory is applied to analyze porosity ratio, dry density, initial
moisture content, saturation, plastic limit, liquid limit, plasticity index and compression modulus to eliminate
the influence of collinearity on fitting. These eight indexes are divided into four classes, and one factor that
has the greatest correlation with the coefficient of collapsibility is selected to participate in the linear regression
analysis from each class,and the linear regression equation of the loess collapse coefficient and the influencing
factors is established. Finally, the accuracy of the model is verified by the test data from a well in this region.
It turns out that the predicted results of collapse coefficient are close to the test data, which has a
certainpractical and reference value for predicting the loess collapsible coefficient and evaluating the loess
collapsibility quickly and accurately.
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Table 1 Correlation coefficient of physical parameters
FLELE e R W, WPEFE R T, A S, JE4i# i Eg W W, WA G KB W T% B py
FLBRLL e 1 -0.570 -0.663 -0.743 -0.563 -0.677 -0.494 -0.997
KR W, 0.570 1 0. 896 0.738 0.509 0. 882 0.704 0.572
SHPEFREL 1, ~0.663 0. 896 1 0.707 0. 688 0.953 0.733 0. 672
HIFIEE S, -0.743 0.738 0.707 1 0.618 0.744 0.877 0.733
JEAE M Eg -0.563 0. 509 0. 688 0.618 1 0. 669 0. 499 0.576
W W, 0.677 0. 882 0.953 0. 744 0. 699 1 0. 780 0. 684
KW —0.494 0.704 0.733 0.877 0. 499 0. 780 1 0.476
T py -0.977 0.572 0.672 0.733 0.576 0. 684 0.476 1
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Table 2 Clustering analysis of correlation coefficient of different parameters
FLBLL e AR W, ViR CE i S T AEE S, JEA B Eg W W, WA G KEBEW T%E p,
LB e 1 0 0 0 0 0 0 1
R W, 0 1 1 0 0 1 0 0
VAR EL T, 0 1 1 0 0 1 0 0
i FIBEE S, 0 0 0 1 0 0 1 0
JEgiR i B 0 0 0 0 1 0 0 0
W W, 0 1 1 0 0 1 0 0
KW 0 0 0 1 0 0 1 0
T py 1 0 0 0 0 0 0 1
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dry density and collapse coefficient
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Fig.2 Correlation between moisture content,

saturation and collape coefficient
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Fig.3 Correlation between liquid limit, plasticity index,

plastic limit and collapse coefficient

1.2.4 {0 RS 4 A5 02 X s 2R K 1) 2 ol

0] B R 445 5 46 1 56 A 0 B 1) 4% 1 T 18 1) 7 g 3
5 0 A B AR, S R AR BT R T 1 fiE g A
JEAGPE BT AR o SEMA B /N IR O b R
fHED 5 S | A B A R L R AR R, —
5 Th T s AR 510 A sz, AT At AR AR T ) 2 i)
A7 B 24 92 K R R B A T Ak A, B TR 4
A S BE R B O S R s 9 — i, 4 RS
SRR, L) R T 4 8 T B N 2 R R OK R
2540 TRH U B 3B I A T AR R R, U B Y R 4 A
BEHIBHABEIEMEER"Y o BARUL, B R
5 IRGE R 0 5 R MSEBR % il T AR SO U %K
Y2 R R IR B R 2 B 4R R (TR 4) T B % R
FEE 08 K, 2 R X S 2 A ) B R S /DN
LI B 2R 55 D A A AR O O R, BV G T 4 A



- 132- YNZE Y R SRR e A LS UREPS A

2019 4¢

TR B K W R BRI . TR AR R R A
M2 %M 0.686(R*=0.4709)

0.10 .
0.09 | .
0.08 <
007
£ 0.06
Y& 0.05
£ 0.04
%003
0.02
001

0
4

R*=0.4709

6 8 10 12 14 16 18
FE4i#EE 0.1~0.2 MPa

E4 EREESEHABMAEXE
Fig. 4 Correlation between the compression modulus

and collapse coefficient
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Table 3 Predicted results and error analysis of collapse coefficient

IURE IR BE/m e S/W, E/P, MR R BWME SRR R/ %
1 1.177 1.74 65. 61 0.073 0.072 2
2 1.109 1.83 75.82 0.071 0. 069 3
3 1.142 1.71 65. 60 0.071 0.075 -5
4 1. 121 1.47 67.29 0.073 0.077 -5
5 1.098 1.58 72.33 0.074 0.074 0
6 1.108 1.56 64.51 0.076 0.078 -2
7 1.087 1.54 60. 61 0.076 0.076 0
8 1. 090 1.57 78.94 0.074 0.075 -1
9 1.074 1.31 81.25 0. 063 0.072 -11
10 1.051 1.31 87.31 0. 060 0.061 -2
11 1.054 1.24 112.31 0.052 0. 048 8
12 1. 040 1.10 145.52 0.042 0.038 10
13 1.030 0.77 132. 34 0.024 0.021 11
14 0. 865 0.72 141.78 0. 020 0.019 3
15 0.782 0.75 138. 81 0.023 0. 020 14
16 0.785 0.73 137. 62 0.020 0.021 -6
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