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Tab.1 The loess collapse data

F IR Lt SKE 52 BEER FLER H HEXhE
= é, e w/ % = S, e w/ %
1 0.014 0 0. 860 7.2 26 0.106 5 1.024 16.5
2 0.0350 0. 867 7.3 27 0.061 0 1. 025 16. 8
3 0.037 0 0. 875 7.6 28 0.083 7 1.042 17.1
4 0.045 8 0. 900 8.0 29 0.113 5 1. 044 17.5
5 0.020 7 0. 901 8.1 30 0.046 5 0. 054 17.6
6 0.046 0 0. 902 8.5 31 0.048 0 1.058 18.0
7 0.027 0 0.925 9.0 32 0.034 5 1.074 18.5
8 0.052 0 0. 940 9.4 33 0.096 3 1. 075 18.9
9 0.0332 0. 950 9.9 34 0.075 0 1.084 19.2
10 0. 060 0 0. 951 10.0 35 0.042 0 1. 090 19.5
11 0.041 0 0. 955 10.8 36 0.103 2 1.100 19.8
12 0.030 0 0. 966 11.0 37 0.078 0 1.102 20.0
13 0.0330 0.971 11.7 38 0.068 1 1.103 20.3
14 0.034 6 0.975 12.0 39 0.081 3 1.109 20.4
15 0.039 0 0. 980 12. 4 40 0.083 5 1. 120 20.8
16 0.039 8 0. 982 12.8 41 0.072 0 1. 125 21.0
17 0.0590 0.984 13.5 42 0.0325 1.127 21.4
18 0.045 0 0. 990 13.8 43 0.063 0 1. 138 22.0
19 0.062 0 0. 990 14.0 44 0.038 0 1. 150 22.2
20 0.580 0 0.991 14.5 45 0.071 4 1.175 22.8
21 0.0310 0. 999 14.6 46 0.1330 1. 200 23.0
22 0.057 0 1. 000 15.0 47 0.068 0 1.210 23.2
23 0.040 0 1. 006 15.2 48 0.097 0 1.253 23.3
24 0.071 0 1.012 15.3 49 0.140 0 1.396 23.5
25 0.033 5 1. 020 15.6 50 0.103 0 1. 400 24.0
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FIRAR(4) . (5).(6) (H A, 3R TFLER R, , =
EEREKE) MR 4 FH—HALRL. S KE 0.694 1.000 0.001 0 0 0 0
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w=7.5 @ 0 1.000 0.296 0.001 0 0 0
A,=[0,0.019,0.981,0,0,0,0,0,0,0,0], 0 1.000 0.593 0.213 0.050 0.089 0
B,=A_ R, =[0.012,1,0.309,0.001,0,0,0], 0 1.000 0.046 0.993 0.920 0.036 0
B,=A, R, , = [0.558,0.932,0.182,0,0,0,0]. 0 1.000 0.128 0.879 0.055 0 0
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HHBAEEAMBAELERLBE N TIENE 0 0173 1000 0.58 0076 0974 O
RER 0 0.741 0.015 0.893 1.000 O.004 0
2.3 EEEhRNBAZER 0 0.179 0.005 1.000 0.060 0 0
FIAR(2)H e=0.967,0=7.5, REUB AL 0 1.000 0.157 0.257 0.156 0 0.137
0 0001 0002 0037 1.000 0 0.830
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Tab.2 Initial information distribution matrix @, ,, of pore-solid ratio and coefficient of collapsibility

S, 8 s 8y Oy 8y 8y

ey 0.014 0. 035 0. 056 0.077 0. 098 0.119 0. 140
e, (0.860) 3. 809 5. 489 0. 005 0. 000 0. 000 0. 000 0. 000
e,(0.914) 0.514 0. 804 0.770 0. 000 0. 000 0. 000 0. 000
e, (0.968) 0. 000 13.553 4.013 0.019 0. 000 0. 000 0. 000
e, (1.022) 0. 000 5.244 3.111 1.115 0.263 0.465 0. 000
es(1.076) 0. 000 4. 149 0. 191 4.122 3.817 0. 151 0. 000
es (1.130) 0. 000 4,166 0. 534 3. 661 0.228 0. 000 0. 000
e,(1.184) 0. 000 0. 260 0.013 1.039 0. 000 0. 001 0. 358
es(1.238) 0. 000 0. 000 0. 003 0.037 2.035 0. 000 0.032
e,(1.292) 0. 000 0. 000 0. 000 0. 000 0. 164 0. 000 0. 000
€,,(1.346) 0. 000 0. 000 0. 000 0. 000 0. 004 0. 000 0. 023
e, (1.400) 0. 000 0. 000 0. 000 0. 000 1.484 0. 000 3. 664
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Tab.3 Initial information distribution matrix Q0

of moisture content and coefficient of collapsibility

8, [ 84 O 3s Oy (B

Ak 0.014 0. 035 0. 056 0.077 0.098 0.119 0. 140
w,(7.20) 3.914 6. 048 0.023 0. 000 0. 000 0. 000 0. 000
w, (8. 88) 0.212 0.872 1. 405 0. 000 0. 000 0. 000 0. 000
,(10.56) 0. 000 3. 459 1.197 0. 000 0. 000 0. 000 0. 000
w,(12.24) 0. 000 7.962 0. 097 0. 000 0. 000 0. 000 0. 000
w,(13.92) 0. 000 1. 059 3.185 0.019 0. 000 0. 000 0. 000
w, (15.60) 0. 000 4.792 1.785 0.819 0. 046 0. 003 0. 000
,(17.28) 0. 0600 0. 196 1.133 0. 660 0. 086 1.104 0. 000
g (18.96) 0. 000 2.730 0. 054 3.290 3.683 0.014 0. 000
@, (20.64) 0. 000 0. 942 0. 025 5.276 0.318 0. 000 0. 000
w0 (22.32) 0. 000 3.125 0. 490 0. 802 0. 486 0. 001 0.429
w), (24.00) 0. 000 0. 003 0. 005 0.104 2.783 0. 001 2.309
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Tab.4 The verification table of loess collapsibility data

e LR SKE LEBH HRBE
e w/ % RS, ¥ s,

1 0. 835 12. 6 0.035 4 0.032 8
2 0. 894 7.9 0.037 5 0.034 3
3 0. 967 7.5 0.0353 0.0355
4 0. 956 8.2 0.034 0 0.036 7
5 1. 003 22.5 0.038 0 0.0399
6 1. 004 14.2 0.046 8 0.043 6
7 1. 036 15.8 0.054 0 0.044 0
8 1. 068 8.2 0.048 0 0.055 4
9 1.078 19.0 0.070 0 0.070 2
10 1. 084 19.4 0.073 0 0.069 0
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Application of Fuzzy Method in the Evaluation of Loess Collapsibility

LI Rui -e"?, XIE Yong - li'

(1. Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang’ an University, Xi’an 710064, Chi-

na; 2. Civil Engineering Institute, Xi” an University of Architecture & Technology,Xi’ an 710055, China)

Abstract: The fuzzy mathematics method is used in the evaluation and forecast of loess collapsibility. With the

application of information diffusion principle of fuzzy information optimization processing method, based on the

60 sets of collapsing loess data from test, the fuzzy relationship between the.coefficient of collapsibility and the

pore-solid ratio, moisture content which is selected from important influence factors is built. And the corre-

sponding mathematics model of evaluation collapsibility is established. After testing another ten sets data with

this model, we find that the model has lower deviation and better effect. It is of great value in the application

to practical projects.

Key words; loess collapsibility; fuzzy mathematics; information diffusion; information optimization



