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Abstract

In order to reduce data dimension, simplify data operation, we adopted the method combining the
factor analysis and discriminant analysis, and applied the cumulative variance contribution rate of
k in front of more than 85% of the principal components instead of the original related factors of
sand liquefaction to analyze, this method didn’t reduce sample size, just made the raw data enrich-
ment and comprehensive, did the discriminant analysis based on the factor score data, a set of
discriminant results can be obtained. In addition, the extraction methods of principle component
analysis were used to get the variable joint degrees, high variable joint degrees indicated the most
information can be extracted by factor, then found the corresponding variable, did the discrimi-
nant analysis using these variables again, the two discriminant analysis results were compared
with the original results and analyzed the misjudgment rate. Results show that the combination of
the two methods has strong feasibility in filtering the main factors of sandlique faction and the
prediction of sand liquefaction to some extent, and the effect is better.
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Table 1. Data of sand liquefaction

1 REIRICERE

F5 2H 51 X1 X2 X3 Xa X5 X6 X7
1 1 6.6 39 1.0 6.0 6 0.12 20
2 1 6.6 39 1.0 6.0 12 0.12 20
3 1 6.1 47 1.0 6.0 6 0.08 12
4 1 6.1 47 1.0 6.0 12 0.08 12
5 1 8.4 32 2.0 75 19 0.35 75
6 1 7.2 6 1.0 7.0 28 0.30 30
7 1 75 52 1.0 6.0 12 0.16 40
8 1 75 52 35 75 10 0.16 40
9 1 75 52 1.0 6.0 6 0.16 40
10 2 8.4 32 1.0 5.0 4 0.35 75
11 2 8.4 32 2.0 9.0 10 0.35 75
12 2 8.4 32 25 40 10 0.35 75
13 2 6.3 11 45 75 3 0.20 15
14 2 7.0 8 45 45 9 0.25 30
15 2 7.0 8 6.0 75 4 0.25 30
16 2 7.0 8 15 6.0 1 0.25 30
17 2 7.2 6 35 4.0 12 0.30 30
18 2 7.2 6 1.0 3.0 3 0.30 30
19 2 7.2 6 1.0 6.0 5 0.30 30
20 2 55 6 25 3.0 7 0.18 18
21 2 75 52 1.0 5.0 5 0.16 40
22 2 8.3 97 0.0 6.0 5 0.15 180
23 2 8.3 97 25 6.0 5 0.15 180
24 2 8.3 89 0.0 6.0 10 0.16 180
25 2 8.3 56 15 6.0 13 0.25 180

Table 2. Statistics description on factors of sand liquefaction
2 WEAHKEZEELRST
1 2 3 4 5 6 7
N B 25 25 25 25 25 25 25
[N 0 0 0 0 0 0 0
H{E 7.3520 36.4800 1.9000 5.8600 8.6800 0.2192 59.4800
SR IVEAS 7.2000 32.0000 1.0000 6.0000 7.0000 0.2000 30.0000
A 7.20° 6.00 1.00 6.00 5.00° 0.16 30.00
FiE 0.723 811.260 2.208 2.032 33.143 0.008 3249.593
e -0.325 0.755 1.257 -0.208 1.723 0.137 1.543
e -0.683 -0.036 1.203 0.347 4.329 -1.272 1.004
B/ ME 5.50 6.00 0.00 3.00 1.00 0.08 12.00
RAME 8.40 97.00 6.00 9.00 28.00 0.35 180.00

AT CRRERME.
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Table 3. Bartlett sphericity test
7= 3. Bartlett BkFZEE4QIE

R R 115.053
Bartlett BRI JEAS 36 B B 21
BEM 0.000

Table 4. The first four characteristic value in the sequence and variance contributive rate
4 BT A NMFEERFEREE

G 4 M 2 X3 g

AR 2.549 1.691 1.125 0.989
JETTHREE (%) 36.419 24.151 16.077 14.132
ZUFTTERE (%) 36.419 60.570 76.648 90.799

Table 5. The data of factor score
5 EFELIHE

F5 FACT_ 1 FACT_2 FACT_3 FACT_ 4
1 -0.62765 -1.14399 -0.0535 -0.13097
2 —0.7387 -1.11677 0.80016 —0.04464
3 -0.88688 -1.67808 —0.06836 -0.06744
4 -0.99793 -1.65086 0.7853 0.01889
5 0.53343 1.22544 1.598 0.94486
6 —0.78408 0.68299 3.30067 0.43588
7 0.00388 -0.68408 0.73773 -0.04143
8 -0.0885 -0.41892 -0.22528 1.59054
9 0.11493 -0.71131 —0.11594 -0.12776
10 0.8474 1.20579 —0.40744 -1.00425
1 0.71216 1.05979 0.43013 1.65931
12 0.64331 1.55566 -0.10351 —0.99045
13 -1.11598 0.04109 —1.34995 1.62514
14 —0.78629 0.93307 -0.72979 -0.03506
15 —0.75436 0.90018 -1.69057 2.07096
16 —0.4562 0.29309 —0.80609 —0.28642
17 -0.65383 1.25908 0.00791 —0.66539
18 -0.35381 0.90241 —0.55659 —2.17433
19 —0.36651 0.66185 -0.04678 —0.45768
20 -1.54028 -0.22727 —0.47942 -1.50987
21 0.12533 -0.63263 -0.3333 —0.70478
22 1.99857 -1.11639 -0.36208 —0.32985
23 1.85701 —0.71734 -1.15316 0.48696
24 1.83789 -0.93395 0.37219 -0.2933
25 1.4771 0.31113 0.44967 0.03109
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Table 6. Variable degree of common
6 TEHEE

X1 X2 X3 X4
YIHE 1.000 1.000 1.000 1.000
FRIX 0.942 0.949 0.39 0.751

BEHUTE: BRI

X5
1.000
0.508

X6 X7
1.000 1.000
0.965 0.861

Table 7. Grouping contrast of sample prediction
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