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Study on Correlation between Loess Collapsibility and Soil Physical Property Index
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Abstract: The authors aimed to use the existed laboratory test data to establish a set of rapid and
accurate new method for predicting and evaluating the loess collapsibility. On the basis of the re-
sults from laboratory test conducted in Xianyang loess Plateau, the factor analysis theory, the
partial least squares method and the regression analysis method was used. This paper analyzed
the correlation between soil physical property index and loess collapsibility coefficient with loess
collapsibility mechanism, thus constructing a prediction model of loess collapsibility based on
PLS method and LogisticCum function.
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Tab. 2 Correlation coefficient between various physical indicators
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Fig. 1 Relationship between collapsibility coefficient

and void ratio of experimental loess
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Tab. 5 Component score coefficient matrix
) W gy
gE|
1 2
RIREE 0. 270 0. 241
% 0.263 —0. 754
FLER He —0. 262 0. 841
T A 0. 246 1. 440

B3 (5) (O A T (7)., I 0k 728 H b o i
T, A AR IOE T RAR B (o) T E () AL
B L Caoy ) AR AT () X8 1B BB R A () 19 PLS
HESINIE EIEWEDI
y=0.141—0. 0352, —0. 0472, +0. 03523 —0. 000 3z,

(8)
2.2 MEBEEITRERHE=HHEAHFEER
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M IF H 5 HA L 28 7 B 77 78 b 55 DL AR 56
PR R DR ot 32 456 L IR L B 1 R B A Oy B 3 B
F BN 43 B A S 4, I LogisticCum J7 2 (X
O R = ) = e il E A AL N 9 FER , LA
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Fig. 9 Three-dimensional fitting surface diagram of
experimental loess collapsibility coefficient and

saturation and void ratio
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Tab. 6 Values of surface equation fitting parameters

HESH Bl BUE
2o 0. 007
B 3.207
C —64.712
D —27.216
E 0.972
F 0. 060
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T RFLIE Ll B b R B B A5 7 T D 56 4 XS B
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Xof o7 P4 FL B L R S0 T OG5 > L I b B A A
B 550K 0. 85~1.15,70% ~50 %0 it , # + i [ 7
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Tab. 7 Predictive model validation data
T LB e MR Sr 355)‘&,& 0 T PITS)}%\(%A AR 15 22 :?ﬁAlﬁifﬁ?ﬁA AR 158 22
%) (g/cm?®) oa(g/cm®)  fEAIFIAE %) e EETRIUR(E 0
1 0.021 0. 90 31 1.58 1.43 0. 040 —88.57 0. 029 —0. 86
2 0.018 0. 87 34 1.61 1. 45 0.035 —97.15 0.019 —0.12
3 0.026 0. 94 30 1. 54 1. 39 0. 045 —71.64 0. 044 —1.87
4 0.010 0. 82 42 1. 68 1. 49 0.027 —173.62 0.012 —0.22
5 0.013 0. 85 44 1.67 1.47 0.029 —123.61 0.014 —0.11
6 0. 005 0. 81 47 1.71 1.50 0.024 —376.49 0.010 —0. 64
7 0.052 1. 18 38 1. 45 1. 24 0.061 —16.78 0.077 —2.10
8 0.041 1.16 30 1.41 1. 25 0.063 —54. 30 0. 099 —4.99
9 0. 009 0. 81 43 1. 69 1.50 0.026 —186. 26 0.011 —0.22
10 0. 049 1.07 43 1.53 1. 31 0. 049 —0.74 0. 058 —0.79
11 0.033 1.11 42 1.51 1. 29 0. 052 —59.01 0.063 —2.74
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R 7
e WK LB o A Sr fﬁk?ﬁfﬁ 0 T B PLS $2# xR =4EihE oy AR 15 22

%) (g/cm*) pa(g/cm®) BRI AH %) TR AL TR T 0 %)
12 0. 060 1. 29 51 1. 47 1. 18 0.063 —4.81 0.052 0.62
13 0.041 1. 07 52 1.58 1. 31 0. 045 —9.54 0.043 —0.21
14 0.028 1. 14 64 1.61 1. 27 0. 045 —959. 50 0. 034 —0.48
15 0.028 1. 06 63 1. 64 1.32 0. 039 —38.75 0.031 —0. 26
16 0.023 1. 06 54 1. 60 1.32 0. 043 —85.55 0.039 —1.55
17 0.031 0. 97 64 1. 69 1. 38 0.031 0. 64 0.021 1. 05
18 0.010 0. 84 57 1. 74 1. 48 0.022 —118.27 0.011 —0.06
19 0.021 0. 95 49 1. 63 1. 39 0.036 —71.37 0. 026 —0.52
20 0. 069 1. 13 44 1.51 1. 28 0.053 22.81 0.061 0. 65
21 0. 066 1. 18 45 1. 49 1. 25 0. 057 14.08 0.061 0. 40
22 0.078 1.22 45 1.47 1. 22 0. 060 22.82 0.062 1. 30
23 0.048 1.07 55 1. 60 1.32 0.043 10. 91 0.039 0. 81
24 0.014 0. 81 53 1. 74 1. 50 0.021 —50. 88 0.010 0.521
25 0. 005 0. 88 53 1. 69 1. 44 0.028 —459. 60 0.014 —1.04
26 0.008 0. 83 51 1.71 1. 48 0. 024 —204. 87 0.011 —0.35
27 0. 006 0. 84 68 1.78 1.47 0.018 —198. 68 0.010 —0.43
28 0.012 0. 88 56 1.71 1. 45 0.026 —117.82 0.014 —0.21
29 0. 087 1.22 48 1.49 1.22 0. 059 32.42 0. 057 2.49
30 0. 055 0. 94 48 1.63 1. 40 0. 036 35. 26 0. 025 3. 14
31 0.088 1.22 38 1.43 1. 22 0. 064 27.48 0.078 0. 81
32 0. 007 0. 86 59 1.73 1. 46 0.023 —232.27 0.011 —0.51
33 0.003 1.02 74 1.72 1. 34 0.031 —920. 57 0.021 —1.73
34 0. 008 0.97 69 1.72 1. 38 0.028 —253.63 0.018 —1.08
35 0. 030 0. 96 54 1. 65 1. 39 0. 034 —14. 82 0.026 0.43
36 0.096 1. 29 32 1. 37 1. 19 0.071 25.73 0. 096 0.01
37 0. 057 1. 16 34 1. 44 1. 26 0. 060 —5.96 0. 086 —2.54
38 0.115 1.22 32 1. 40 1.22 0. 066 42. 21 0.095 1. 65
39 0. 090 1. 16 33 1.43 1. 25 0. 062 31.45 0. 090 0.03
40 0.052 0.95 38 1. 58 1. 39 0. 041 20. 90 0.037 1.62
41 0.012 0.91 52 1. 67 1.42 0.031 —157. 64 0.018 —0. 64

* 8 MMBEIFNED R
Tab. 8 Analysis of predicted values of two models
5 E R ESHL PLS ¥ B Rl =l vy AR AR A
-1 5% 2% (AE) —0.005 —0.003
¥y 4 %) 5% 25 (AAE) 0.016 0.011
Y75 #1722 (RMSE) 0.018 0.016
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