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Table 1 Indices of degree for judging expansive soils
&£ x,/10°m’ 1,/ % %3/km? x4/km x5/ km xg/(km - km~?) % xg xo/mm  x5/( A - km™?)
I 0-~1 0~10 0-~0.5 0-~1 0~0.2 0-~5 0-~1.1 0~0.1 0-~25 0~50
|| 1~10 10~50  0.5~10 1~5 0.2~0.5 5~10 1.1~1.25 0.1-0.3 25~50 50 ~ 150
M 10-100 50~100 10 ~35 5~10  0.5~1.0 10~20 1.25~1.4 0.3~0.6 50~100 150 ~250
NV 100~200 100~160  35~55 10~25 1.0~3.5 20~30 1.4~2.0 0.6~1.0 100~150 250 ~350
%2 BAREFRTINEE(RR—HR)
Table 2 Expansive soils classification with single parameters( dimensionless)
%% I I 1| v £/ I I 1 v
%, 0.000~0.005 0.005~0.050 0.050~0.500 0.500~1.000| % 0.000~0.167 0.167 ~0.333 0.333 ~0.667 0.667 ~1.000
z,  0.000~0.063 0.063~0.313 0.313~0.625 0.625~1.000 % 0.000~0.550 0.550 ~0.625 0.625~0.700 0.700 ~1.000
x; . 0.000~0.009 0.009~0.182 0.182~0.636 0.636~1.000 | ;3 0.000~0.100 0.100~0.300 0.300 ~0.600 O0.600 ~1.000
%, 0.000~0.040 0.040 ~0.200 0.200~0.400 0.400~1.000 | % 0.000~0.167 0.167 ~0.333 0.333 ~0.667 0.667 ~1.000
x5 0.000~0.057 0.057 ~0.143 0.143~0.286 0.286~1.000 || xp 0.000~0.071 0.071 ~0.429 0.429 ~0.714 0.714 ~1.000
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Table 3  Preprocessed standard samples
FE %1 7] x3 x4 Xs %6 X7 xg %9 10 £33
| 0.0013 0.0034 0.0011 0.0159 0.0103 0.0279 0. 0205 0. 0086 0. 0068 0.0054 1
2 0.0014 0.0072 0.0015 0.0175 0.0150 0.0739 0. 1403 0.0157 0.0181 0.0120 1
3 0.0014 0.0102 0.0015 0.0192 0.0194 0.0884 0.2108 0.0391 0.0194 0.0222 1
4 0.0018 0.0221 0.0034 0.0196 0.0255 0.1046 0.2192 0.0531 0.0349 0.0259 1
5 0.0024 0.0303 0.0035 0.0209 0.0293 0.1057 0.2873 0.0625 0.0415 0.0339 1
11 0.0053 0.0714 0.0118 0.0408 0.0580 0.1692 0.5539 0.1056 0.1671 0.0723 2
12 0.0159 0.0780 0.0134 0.0413 0.0581 0.1726 0.5585 0. 1331 0.1682 0.1151 2
13 0.0175 0.0870 0.0349 0.1083 0.0584 0.2217 0.5717 0.1457 0.1958 0.1390 2
14 0.0181 0.1119 0.0378 0.1264 0.0623 0.2319 0.5754 0.1670 0.2142 0.1723 2
15 0.0189 0.2272 0.0441 0.1329 0.0641 0.2344 0.5782 0.1696 0.2498 0.1875 2
21 0.0508 0.3135 0.1830 0.2069 0.1436 0.3453 0.6270 0.3262 0.3482 0.4294 3
22 0.1355 0.3944 0.2083 0.2225 0.1888 0.3824 0.6366 0.3551 0.3491 0.5494 3
23 0.1412 0.4063 0.2392 0.2282 0.2114 0.3824 0.6396 0.3709 0.4154 0.5619 3
24 0.1473 0.4381 0.3183 0.2970 0.2161 0.4192 0.6437 0.3802 0.4387 0.6400 3
25 0.1870 0.4787 0.3803 0.2978 0.2239 0.4603 0. 6461 0.3900 0.5030 0.6451 3
31 0.5038 0.6388 0.6443 0.4170 0.2862 0. 6686 0.7081 0. 6004 0. 6696 0.7160 4
32 0.5195 0.7193 0.7046 0.4691 0.3927 0.6924 0.7105 0.6722 0.7013 0.7336 4
33 0.5592 0.7296 0.7247 0.4894 0.4815 0.7146 0.7280 0.6780 0.7865 0.7764 4
39 0.9339 0.9039 0.9687 0.8777 0.8223 0.9478 0.9394 0.9626 0.8935 0.9381 4
40 0.9730 0.9696 0.9905 0.9054 0.9089 0.9768 0.9476 0.9701 0.9990 0.9627 4
£2 T T T —r- T 4
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Table 4 Comparison of results obtained with different methods of fractal interpolation model
F . L A X A B
g o noowm o omom x% o om o om o wmw (AU S el
1 195.10 1500 47.10 12.00 2.19 23.80 1.45 0.80 102.0 260 6.39/4 v IV(+) IV(+) IV( +)
2 105.00 450 53.10 18.35 2.92 21.20 1.28 0.62 97.0 210 6.17/4 v V(+) IV(+) IV( +)
3 7.8 20 10.61 4.61 1.66 12.80 1.12 0.40 100.4 290 3.40/3 I HIC +) I I
4 10.00 30 14.10 8.00 1.94 17.80 1.10 0.35 100.4 310 3.84/3 I ¢ +) I +) (¢ +)
5 1.80 80 4.20 2,10 1.19 12.30 1.1t 0.42 100.4 318 3.52/3 I HI¢ +) H I
6 82.00 1200 18.05 18.05 1.66 22.80 1.39 0.72 100.4 0 5.08/4 v IV(+) IV(+) IV( +)
7 9.00 50 28.32 28.32 2.80 15.60 1.22 0.45 100.4 260 4.96/3.81 v il i JHI
8§ 5.00 50 3.28 3.28 1.13 22.00 1.28 0.78 98.0 276 3.96/3 III I +) 1 I
O +) " AAR —BUNEA
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Evaluation of Dangerous Degree of Debris Flow Based
on Fractal Dimension Weight
WANG Wei'? , TIAN Jie’ ,MA Donghui',LIU Xiaoran"

(1. Institute of Earthquake Resistance and Disaster Reduction, Beijing University of Technology, Beijing 100124, China;
2. College of Civil Engineering , Beijing University of Technology , Beijing 100124 , China)

Abstract: Evaluation of dangerous degree of debris flow is a complex system problem of uncertainty. For the sake
of accurate evaluation of the dangerous degree of debris flow, so as to provide scientific basis for the prevention of
debris flow, this paper brings forward the prediction method for dangerous degree of debris flow based on fractal di-
mension weight. Firstly, ten key factors are chosen to construct the model. In addition, because of few standard
samples, forty standard samples are produced by the way of stochastic interpolation on basis of classification stand-
ard; Secondly, through calculating the fractal dimension of single index of debris flow, confirming the fractal di-
mension exponent evaluation of the index of single debris flow with the maximum likelihood classification principle ;
Thirdly, adopting weighted summation value this method calculates the level of the colligate estimation of multi-in-
dex of debris flow and establishes the fractal interpolation evaluation model according to the relationship between the
value of comprehensive evaluation of the samples and the experience level; Finally, eight samples are classified
based on the model. The classification results are consistent with that from other method. It is shown that the model
here is feasible and effective in predicting classification of evaluation of dangerous degree of debris flow. Moreover,
particular score of each sample could be computed by the model; so it has more precise classification and is a rather

better new method.

Key words:fractal theory ;interpolation model ; fractal dimension ; dangerous degree of debris flow ; evaluation
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