F31HFE 6 M R | 2 Vol.31 No. 6
2010 4 6 H Rock and Soil Mechanics Jun. 2010

XEHS: 1000—7598 (2010) 06—1865—06

ET &R/ ZRIF RSV R E IR TN IZ R

FER, HFEE KRS k!, iR

(1. K22 R BTG, 1942 710061; 2. LFigAiAs RS TR,
3. T BT TR R TUT AR, Ph% 710054)

i 200240,

W B A BT T o IR R R P, AR AR doe D RS R L SRR R TR AT
BEATHAR (R PAL R, DASBRFGFRIA] A, 3 R 2 A B UARHZ I 0 5, IF 51 KL A ST A TR f 5
AT, BE RS H R SEbr TRRECE BT (K P2 W] B B BIDIOR S RIGTRRF R AR AR
TRFREVIANDE, AT 2 it S WS R B TR B PRI DRI 38 DARBBHAR . B K 2 R AR DA B R P F A gl m] it it
DA TR T BT LR R P A H R PN S A PR B P P AT 1

K OB A s WEATER, Bz Seh RS AL

FRIET: TU441 XERPRIRE: A

Prediction of loess collapsibility by using data mining based on
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Abstract: The data mining techniques are used to predict loess collapsibility in geotechnical engineering; and the mining model is
constructed by using the least squares support vector machines. Using principal component analysis method, data of model is
preprocessed to remove the correlation among the indicators and to eliminate the impact of multi-index redundant information on the
mining model, and the model inverse analysis is administered by introducing particle swarm optimization algorithm to determine the
optimal parameters. The forecast mining for the actual project data shows that loess resistivity and shear wave velocity is closely
related to the soil indicators such as the soil structural properties, water content, density etc, they can be more comprehensively reflect
the factors of impact of loess collapsibility. Using loess resistivity, shear wave velocity and soil depth as predicting variables of the
model can quantitative predict the loess collapsibility; the proposed model is effective.
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Fig.1 Flow sketch of loess collapsibility prediction by
using data mining

e 277 R VAN QIR (725 : R 1T N i we R 7.8
55 v A BRI 5 B AL LU B AR faAS, BN
15 mo BYPIBCHE MR Bl AR AT
HIBH 2 S B LA R L MR RBCEESR R A = ik
Borik. WAL LRI ESEI, FIE RN EAMNE
HO BH 265 0 A, AR RT S0 T R HB B, L
MRR T2 0L SR 2], MR SR 45 R WAk 1. &2,
350 AL LR L I W B R B R R A

PRHLBEZS . B PIaa 5 L TR PO R
Y1, AR 2, 3 Bor, FHAN R RH 2R a8y U0 )
S — TR AR LA BEAR L AT 5 TV R 1 1) o S F
s FTUAARSCR I Z e bndd & i it ik Tt
PRV R B Bl 1 (RN T RS B JBeR 458, P AFE R4 T
TR BATEFRCIIN,, F - PR3 RAR A E h P A &, R
WAZ B AP B R B D) e L2 EER . Z4RbR
AR A TR M S R )RR BT, (Sl RAE BT
ARy AICATSOR A 4 H ARG BR AR b 8] 1) AH G
PERTCARAG o FRi 71000 Bty 43 i

B A 4> Hr Cprincipal component analysis,
PCA) &5 T Z oGt BRI £l 46 5 1%
CHIER] 2B YE, —RBIBRAICHE, AR
(S ST S’ S U 1 YA AN INE R G S ]
PR FR. HTERMTIIRER, nIfsa, H#

TR JEE o AR SCAE L A P &V B s TR AR AR OGPk (JE
SR ILSCHR[2]D s SR T0AL B () 250 2 A7 S A
R EAT

1 ALEHRERBSHER

Test parameters table of loess collapsibility
HEME YA U R R

Table 1

P W /m /(@+m)  /(m/s) 5 fE
1 9-1 3 66.13 216 0.052
2 9-2 5 45.42 229 0.042
3 9-3 9 31.19 264 0.019
4 9-4 11 68.11 305 0.022
5 9-5 13 80.53 306 0.018
6 9-6 15 66.41 367 0.031
7 29-1 2 54.32 161 0.025
8 29-2 3 36.45 166 0.026
9 29-3 4 51.13 234 0.029
10 29-4 5 49.53 242 0.061
11 29-5 7 55.84 242 0.035
12 29-6 8 30.65 251 0.012
13 29-7 11 31.25 332 0.002
14 29-8 12 54.16 322 0.024
15 29-9 14 75.21 320 0.012
16 35-1 1 28.25 135 0.101
17 35-2 2 55.48 191 0.050
18 35-3 3 51.46 251 0.086
19 35-4 4 81.35 257 0.039
20 35-5 5 49.21 253 0.036
21 35-6 6 63.36 249 0.057
22 35-7 8 38.90 261 0.011
23 35-8 9 32.84 264 0.01
24 359 11 46.51 359 0.012
25 35-10 12 43.23 462 0.016
26 35-11 13 733 309 0.022
27 35-12 14 108.26 335 0.017
28 35-13 15 71.88 303 0.007
29 39-1 3 43.99 215 0.049
30 39-2 4 59.86 228 0.072
31 39-3 5 61.61 233 0.066
32 39-4 6 65.06 245 0.077
33 39-5 7 54.09 247 0.012
34 39-6 8 53.09 248 0.034
35 39-7 9 40.46 263 0.015
36 39-8 10 32.95 284 0.003
37 39-9 11 31.99 331 0.010
38 39-10 12 27.64 421 0.018
39 39-11 14 97.92 330 0.026
40 39-12 15 85.22 319 0.025
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Fig.2 Relationship between apparent resistivity and
loess collapsibility coefficient
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Fig.3 Relationship between shear wave velocity
and loess collapsibility coefficient
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Table 2 Comparison of predicted and measured values of
loess collapsibility coefficients

BT VREE f— WHRE  WIHRE A AAxRE
/m ) PRI RTRIME RE /%
3 ¥t 0.052 0.056 0.004 7.7
5 ¥t 0.042 0.041 -0.001 2.4
9 i 0.019 0.015 -0.004 21.1
11 Cila 0.022 0.030 0.008 -36.4
13 Cila 0.018 0.023 0.005 27.8
15 Ciln 0.031 0.026  -0.005 16.1
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Fig.4 Relationship between loess collapsibility
coefficient and depth
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Table 3 Comparison of testing results for loess collapsibility coefficient

+HE HIKE Y% R/ (g/em’) W I R BORTE 1 WHEER  WERYAI %
A ®JI1 ®J]2 ®JI1 J] 2 ®JI1 ]2 Kz /%
1 165 16.8 1.73 1.70 0.041 0.042 0.001 2.4
2 243 245 1.70 1.72 0.026 0.023 -0.003 -115
3 23.0 22.7 1.73 1.75 0.049 0.042 -0.007 -14.3
4 225 22.7 1.63 1.66 0.066 0.048 -0.018 -27.3
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