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Assessment of Sandy Soil Liquefaction Potential Based on

Unascertained Average Clustering Method
Wen Changping, Chen Zonghui, Sun Zheng, Bai Yinyong, Su Wei
(School of Civil Engineering and Mechanics, Central South University of Foresiry and Technology, Changsha 410018, P.R. China)

Abstract: Based on unascertained measurement theory, a unascertained average clustering model (UACM) was
established for the identification and classification of seismic liquefaction of sandy soil. Aiming at unascertained factors
in the analysis of sand liquefaction evaluate, earthquake magnitude, peak value of ground surface acceleration,
standard penetration number, specific penetration resistance, relative compaction, mean particle diameter and
underground water table were selected as discriminant indexes; 17 sets of sand soil were selected as training samples,
the unascertained measure functions of the seven indexes were rigorously constructed. The classification center was
indicated by using the average of classification of training samples. The indexes weight was determined by similar
weight theory, and the identification and classification of sandy soil liquefaction potential were carried out using the
unascertained measurement distance. Each of the training samples was back-discriminated according to UACM, and
the correctness rate was 94.12%. The other 20 sets of sand soil samples were assessed by UACM. The study shows
that the synthetic assessment results obtained through UACM agree well with the actual records and the results
obtained by other methods such as BP neural network and SOFM neural network etc. So, the proposed model could be
used widely in practical engineering.
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Table 1 Classification data of training samples

PR AR Iyl

HHAE C, c, C, C,
ty 6.060 6.300 4.380 5.167
Ly 0.210 0.188 0.120 0.167
ty 8.6 15.0 18.6 36.0
Ly 2.266 6.433  10.104  16.583
Ly 0.280 0.333 0.500 0.750
Ly 0.150 0.118 0.144 0.143
ty 1.100 1.525 1.860 2.633

3.3 SREHENMNEE L 0 ok 7 A0 B o 2N
AR 1 BEAE , 20 WEGE 7 D PEMFE PR AR
B AT R 2k anE 1~7,

] C, C, C, G
0 4.380 5.167 6.060 6.300

B 1 RR M IR AN A 2k

Fig.1 Unascertained measurement curves of M

" C, C, c, G
0 0.120 0.167  0.188 0210

B2 MENEERKE o, B AR5 E #h 2k

Fig.2 Unascertained measurement curves of a,,
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Fig.3 Unascertained measurement curves of N s
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Fig.6  Unascertained measurement curves of Dy,
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Fig.4 Unascertained measurement curves of P,
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Fig.5 Unascertained measurement curves of D,
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Table 2 Unascertained measurement results of sample 1

. . . BRI A S0
BRAEEE D M HAE

lof c, C, C,
L(ER) 6.1 0.8333  0.166 7 0 0
T (HILTET o0 38 A K ) 0.20 0.5455  0.454 5 0 0
LRES ATHED 8 1 0 0 0
LS ABETT) 1.20 1 0 0 0
I (FHX B SR ) 0.25 1 0 0 0
L CPERAR) 0.22 1 0 0 0
L(HTKANE) 1.0 1 0 0 0
FERELZANE (n, = % ‘mlu,ﬂ_ = %iw) 0.9113  0.0887 0 0
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r,=(7.8484 6.6949 8.5602 88532 7.6885

w,=(0.1485 0.1267 0.1620 0.1675 0.1455

6.268 6 6.927 4)
0.1186 0.131 1)
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Table 3 Back-discriminant results of training samples

L ARSNGB I AT 00 3 R BRI
R c, c, c, c, d, d, d, d, P SR 4l
1 09177 00823 0 0 0.1165 12978 13597 13597 0.1165 I I
2 07159  0.2408 0 0.0433 03749 1.0444 12540 12190 03749 1 I
306061 01186 01340 0.1413 04551 1.0873 10731 1.0662 04551 1 I
4 07246 02606 00148 0 03795 1.0353 12504 12622 03795 I I
5 05902 03529 0 00569 05438 0.8777 12149 11671 05438 1 I
6" 02092 03163 03347 01385 09255 08015 07783 0990 07783 I i
7° 03585 03148 00458 02808 07691 0.8240 1.1032 08642 07691 I i
8§ 00863 0.6832 02268 00037 11632 03991 10354 12322 0391 I i
9 02578 06119 01208 00095 09695 04814 11019 1.1986 04814 T i

10 02092 03608 0.4300 0 09697 07982 0.7063 1.1657 0.706 3

11 0.0604 02945 06236 0.0126 1.1583 09443 04831 1.206 4 0.483 1

12 0 0.1186  0.501 8 0.3795 1.1874 1.0829 0.6374 0.806 8 0.637 4

13 0.1877 03025 03496 0.1602 09482 0.8183 0.7586 09768 0.758 6

14 0.1311  0.1316 0.6463 0.0910 1.0947 1.0942  0.409 8 1.130 7  0.409 8

15 0.0691 03247 00226 05836 1.1459 08954 1.1858 0.5331 05331

16 0.1296 0.1877 0.0395 0.643 1 1.099 1 1.0449 1.178 2 0.4254 04254
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Table 4 Evaluation results of testing samples and liquefaction potential
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