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Study on the prediction of loess collapsibility based on feature selection
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Abstract ;[ Objective] For selecting the prediction variables of loess collapsibility from the apparent re-
sistivity,shear wave velocity, coefficient of thermal conductivity,and specific heat capacity of loess,the re-
lationship between loess collapsibility and the indices such as apparent resistivity, wave velocity, coefficient
of thermal conductivity,heat capacity were discussed. [Method)] The apparent resistivity, thermal conduc-
tivity ,and heat capacity of loess samples from a collapsible site were performed. Shear wave velocity test
was performed in-siut with the same depth of the loess samples. With feature selection technology, the fea-
ture(prediction variables of loess collapsibility) was selected by methods of principal component analysis,
CART decision tree and so on. [Result] The results of feature selection indicated that apparent resistivity,
shear wave velocity combined with buried depth could be used as prediction variables. Through prediction
of loess collapsibility with prediction variables selected in practical engineering, the result showed relative
error of loess collapse settlement was —9. 7%. [Conclusion] The method of predicting loess collapsibility
with apparent resistivity,shear wave velocity.and depth of collapsible soil layers is feasible.
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Table 1 Calculation results of contribution rate

N TR FRAEAE kR % BT mmER/ %
Components’number  Eigenvalue Variance Cumulative
1 2.677 29.75 29.75
2 2.028 22.53 52.28
3 1. 297 14. 41 66. 69
4 0. 856 9.51 76. 20
5 0.754 8.38 84.58
6 0. 590 6.56 91. 14
7 0. 365 4. 06 95. 20
8 0.222 2.46 97.67
9 0.210 2.33 100. 00

1A LA M A 1 BS99 T, & F M
A3 BT o A SR N L T4 A FE A 191 S i D
S TTIRRE AR B EN T 76.20% . 5 S B R 4
KA RIBLEE 1~4 a4 mr 3 Bl A0 Rk 19 9
ARG, AR PCA J5UHL, FRAE ) 4t 4 Xof (B 8 K, %
JNF ) 728 i A 32 A3 B A R R K R
FrlR B 2 AN a2 AN L R E Aok HL B e,
VLA R LA MG . R 2 WTLUE L AR
1 32 ey Hh o BY 119 1 BIR R B 2R 880 3 AN A8 f X
N7 4 R IR o 114 48 % K 43 03 2 0. 457,0. 436,



573

It EE bR AT < T RRAIE 1 3 A B 0 I P T AT 5 225

0. 429, 15 W] BT 1 i 3K 55 9 R 98 B AR BOFE 50 1 2
SR RO T B AR A B HLBY D)3
5 PR R R BT R S L TR A S Y
FAAE AT 50 1 35 0 P A 1 74 4 O 1 ) O
s [ L 5 2~ 4 2 AR i A2 e 23 i) S AR R REL
VR RRBOM LA . AT UL BT U L A R B
FIARBC A PR 1 ~4 FE R AR

L ONET 4 A AR B AU AT 4 S 2
I3 AT AR M A D A

PCA Zp 45 R W] 55 V) 05 90 Fi BHL R L 44
F B PR A B AT B 00 A Rd TP O R 4 S 3
AR AR i, B EmE AL, T A E R KL T R
W B 4 (Y TR .

£2 FMRERNFERDE

Table 2 Elements of eigenvectors of testing indices

R FE A F 4>  Component
Testing index 1 2 3 4 5 6 7 8 9
TIKR ) _ ; .
. 0. 358 0. 378 0.224 0.121 0.496 0.011 0.297 0.473 0. 325

Moisture content
&E —0. 248 0. 567 —0.101 —0.001 0. 084 —0.143 —0.441 0. 334 0.523
Density
B ‘ o ] o

. L 0.436 0.236 0. 340 0.152 0. 305 0.210 0.231 0. 505 0.412
Limit of liquidity
ngﬁ/%ﬁ 0.320 —0.203 0.359 —0.602 0.113 —0. 445 —0.175 —0. 206 0.284
Compacting factor
YEL [ Z M
R 7 E . 0.429  —0.228  —0.301 0.114 —0.422  —0.244 0.272 0.510 0.297
Coefficient of collapsibility
il =
PR . —0.057 —0. 556 —0.055 —0.107 0.431 0.521 —0.173 0.325 0.284
Apparent resistivity
09 ) ek . —0. 457 —0.088 0.362 0.195 0.171 —0.211 0.622 —0.003 0.391
Shear wave velocity
Coefficient of thermal 0.207 0.202 0. 590 —0.007 —0.460 0. 554 0.014 0.014 0.222
conductivity

N
A 0. 280 —0.173 0. 350 0.733 0. 190 —0.233 —0.376 —0.017 —0.011

Specific heat capacity
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Table 3 Classification of loess collapsibility

, ) et
188 s (ﬁﬁiﬁof il
Collapsibility éolhpsibility Classification
EAaY e c
Noncollapsible §<<0.015 1
EERAaY 3
5 .
Weak collapsibility 0. 01580 030 2
v 45 T B T
: <0. 3
Middle collapsibility 0.030<80. 070 3
Bkt 5>0. 070 4

High collapsibility
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Table 4 Decrease of Gini indexes

7254 Index AE
BTk 3 Shear wave velocity 0.151 3
A HLBH R Apparent resistivity 0.056 9
[ Z% Thermal conductivity 0.030 8
SR B Heat capacity 0.026 5
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Table 5 Comparison of loess collapsibility between test and prediction in main shaft winder room site of Jiangjiahe coal mine
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clevation foundation loess Collapse  Collapsibility ~ Collapse Relative  Collapsibility
account grade account errors grade
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