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Unascertained average clustering method for classification of grade
of shrink and expansion for expansive soils and its application

DONG Long-jun, LI Xi-bing, GONG Feng-qiang
(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: Based on unascertained measurement theory, a classification model of expansive soil was established,
including five indexes reflecting the shrink and expansion of expansive soil, i.e., content of clay grain, content of silt
grain, liquid limit, plastic limit and plasticity index. The indexes functions of unascertained measure of 15 sets of
expansive soil samples were established, and the centre of the classified was indicated by using the average of
classification of samples. The weight of indexes was calculated by entropy weight theory, and a prediction for the
classification of residual expansive soils was carried out using the rules of credible recognition. Each of the 15 sets of
expansive soil samples was tested according to the model, and the correct rate is 100%. The other 8 sets of expansive soil
samples were predicted by using this model. The results show that the predicted classification is consistent with the
actually measured ones. Therefore, the classification model, reflecting the complexity situation of expansive soil
objectively, is effective and available to the classification of the grade of shrink and expansion for the expansive soils.
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Table 1 Data of expansive soil samples

L b S
=7 1 2 3 4 5 ghiif

1 472 323 574 281 293 I
2 51.7 278 592 227 365 il
3 38,6 432 431 239 19.2 II
4 353 469 408 222 18.6 II
5 488 273 548 28.1 267 I
6 523 356 498 297  30.1 m
7 482 286 516 242 274 il
8 336 563 378 21.6 16.2 I
9 324 529 382 228 15.4 I
10 525 368 496 203 293 il
11 39.8 487 457 208 293 II
12 418 443 428 19.7  23.1 II
13 369 416 434 241 19.3 II
14 345 635 418 255 16.3 I
15 30.8  49.7 317 17.1 14.6 I

*

16 532 305 507 219 288 I

17° 287 551 319 174 145 I
18" 489 317 493 207 286 111
19° 497 339 528 265 263 11
200 426 415 438 197 241 1
21" 398 463 472 234 238 1I

22 479 332 538 237 30.1 I
23" 358 483 455 227 228 II
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Table 2 Classified data of expansive soil samples

R C(111) Cy(11) (1)

P9 1,2,5,6,7,10  3,4,11,12,13  8,9,14,15
o 50.12 38.48 32.83
) 31.40 44.84 55.60
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3 53.73 43.16 37.38
o 25.52 22.14 21.75
S 29.88 21.90 15.63
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Fig.1 Unascertained measurement function of content of

content of clay grain
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Fig.2 Unascertained measurement function of

content of silt grain
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Fig.3 Unascertained measurement function of liquid limit
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Fig.4 Unascertained measurement function of plastic limit
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Fig.5 Unascertained measurement function of plasticity index
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Table 3 Synthesis unascertained measurement and
comparision of results obtained with different methods of

unascertained measurement discriminant analysis

G AR Plsiz g R
L o . Aiswuggzww
kG

1 0 0.0571 09429 [II I 0TI 0OI

2 0 0.1067 0.8934 III [I HOI MOI

3 0.0532 0.8679 0.0789 11 I 1I 1I

4 0.2572 0.7358 0.0070 11 I 1I 1I

5 0.0567 09433 0.0567 III 0OI OI HOI

6 0 0.0793 09207 [I IO III I

7 0 0.1684 0.8316 I I III I

8 09491 0.0509 0 1 1 I I

9 0.7920 0.176 8 0.0312 1 I I I

10 02817 0.1052 06130 II I I I
11 03384 04096 02520 1 I I 1
12 02646 06558 00797 11 11 I 1
13 01176 07429 01396 11 1 1 1
14 06351 00894 02855 I I I I
15 09534 00466 09534 I I I I
16 00405 0.1353 0.8243 11 11 I I
17° 09913 0.0088 0 I I I I
18" 02755 0.0898 06347 NI 11 11 I
19° 0 01060 08940 III I I I
200 03185 05397 01418 I I I 1
217 00584 0.7831 0.1584 I I I 1
22" 0 00973 09027 I I M I

*

23 0.1234 0.7703 0.106 3 I II I I
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