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Investigation and analysis of performance of reinforced
steep slope using fuzzy cluster
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Abstrat Twenty seven model tests designed through orthogonal principle have been performed to search for the relationship between the perfor
mance of geogrid-reinforced steep slope and its affecting factors. Based on the test data, the affecting factors have been put in order according to
their contribution to the performance of reinforecd steep slope by error analysis and variance analysis, meanwhile the factor’ s weight has been ob-
tained by the aid of AHP( Analytical Hierarchy Process) method, succeeding in finding out the measurement index to evaluate the performance of
reinforced steep slope by applying the method of fuzzy cluster. The rationality of the classification and utilization of the failure mode has been dis
cussed and some suggestions have been pressented.
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Table 1 Four factors with different grade in model tests
L/ % E;/kPa H;/m ./ rad
0. 066 034. 30 0. 10 0. 785
0. 137 1569. 60 0. 12 1. 047
0. 204 2029. 65 0. 15 1. 309 E2 #ERRBEERE
£2 BHME Fig.2 Schematic diagram of model tests
Table 2 The properties of :;inﬁn'(-emt:nls 22 WBERHALR
% B i C i D B RIS R BN ] 2, BEAURE K 120 em, 9 80 em,
7 2435 B/ (KNom™ ) 1. 96 3.92 5.89 7 80 em . FEEURESE Ky SR8 B E W SCERY, N IR
A/ %o 2.10 2.50 2.90 RN IG B R 2, REMAL ST 1 3 IRE R R
AR 018 030 04 ot o 49 BRI Bt — 5 L ST M L AR 4
JEFE/ mm 0. 14 0.27 0. 41
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Table 3 Lateral displacement, hearing capacity, failure-ratio of reinforcements and failure mode of reinforced-slope in model tests
P A3 AL RS em 320 35 R R B 4/ kPa 20355 147 W7 56 %/ % W
i © _® ©® o ® 6 @O ® © i
1 1. 95 2.10 1. 85 1254 11.09  10.36 0. 00 0.00 0. 00 "B
2 1.95 1.90 2.05 6. 38 6.49 6. 40 0. 80 0.70 0.70 i/
3 1.49 1.45 1.4 9.75 9.18 9.46 0.80 0.75 0.78 i/
4 1.85 1.73 1. 66 12.19 11.78  12.33 1.00 0.85 0.90 i/
5 2.16 2.31 2.28 6.52 6.23 6.78 1.00 1.00 1.00 “p
6 1.93 1.83 1.85 18.92 19.90 18.78 0.40 0.30 0.30 ‘7
7 1. 67 1.58 1.54 8.90 9.87 9.86 0. 60 0. 50 0.50 "7
8 1.87 1.79 1.77 7.49 9.31 7.71 0.40 0.00 0.03 "7
9 1.88 1.78 1. 85 17.88  16.68  16.96 0.04 0. 00 0.00 "B
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Table 4 The order of affecting factors for measurement index
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WA  E> H> Li> g 7 i Bk R,
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Table 5 The weights of affecting factors after examination

ik febn L E Hj q CR
YRR 0. 118 0.263 0.055 0. 564 0. 067< 0. 1
FEPR &% 0.118 0.564 0.264 0.055 0. 067< 0. 1
MBI 0,118 0.564 0.055 0.264  0.067< 0. 1
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Table 6 The weights of affecting factors for evaluating the performance of reinforced steep slope

Wit B AL PR BRNE  RNEE UM BHE BHEE RIS
N . @ 0. 132 0. 132 0. 055 0. 564 0. 088 0. 029 W1
LB B A @ 0. 198 0. 066 0. 055 0. 564 0. 088 0. 029 W2

i . @ 0. 282 0. 282 0. 264 0. 055 0. 088 0. 029 W3

RIS
BB AR ©) 0. 423 0. 141 0. 264 0. 055 0. 088 0. 029 W4
. - ) 0. 282 0. 282 0. 055 0. 264 0. 088 0. 029 W5
* 1 g 22

3 3 0 i @ 0. 423 0. 141 0. 055 0. 264 0. 088 0. 029 W6
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Table 7 Affecting factors with different grade
mE M s WM BM L
K R RE O NARME EME A
/m /mm [ (kN*m™ ") /% /m /rad
0. 40 0.27 3.92 0. 025 0. 10 0.79
0. 40 0.13 .96 0.021 0.12 1. 05
0. 40 0. 41 5.89 0. 029 0. 15 10. 31
0. 50 0.27 3.92 0. 025 0.12 1. 31
0. 50 0.13 .96 0.021 0.15 0.79
0. 50 0. 41 5.89 0. 029 0. 10 1. 05
0. 60 0.27 3.92 0. 025 0. 15 1. 05
0. 60 0.13 .96  0.021 0. 10 1. 31
0. 60 0. 41 5.89 0. 029 0. 12 0.79
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Table 8 =1 Fuzzy equivalent matrix
AL AR bR il B = # BURF 5 8% 6 W2

1. 0000 . 8338 . 8338 . 8338 . 8320 . 8338 . 8338 . 8338 . 9661
. 8338 1. 0000 . 9837 . 9837 . 8320 . 9251 . 9741 . 9817 . 8338
. 8338 . 9837 1. 0000 . 9881 . 8320 . 9251 . 9741 . 9817 . 8338
. 8338 . 9837 . 9881 1. 000 . 8320 . 9251 . 9741 . 9817 . 8338
. 8320 . 8320 . 8320 . 8320 1. 0000 . 8320 . 8320 . 8320 . 8320
. 8338 . 9251 . 9251 . 9251 . 8320 1. 0000 . 9251 . 9251 . 8338
. 8338 . 9741 . 9741 . 9741 . 8320 . 9251 1. 0000 . 9741 . 8338
. 8338 . 9817 . 9817 . 9817 . 8320 . 9251 . 9741 1. 0000 . 8338
. 9661 . 8338 . 8338 . 8338 . 8320 . 8338 . 8338 . 8338 1. 0000
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Table 8 =2  Fuzzy equivalent matrix

AR b g 2 PR AR 38 e BUE P53 6 tf wa

1. 0000 . 8185 . 9654 . 9595 . 8185 . 9941 . 8185 . 7996 . 9570
. 8185 1. 0000 . 8185 . 8185 . 9656 . 8185 . 9099 . 7996 . 8185
. 9654 . 8185 1. 0000 . 9595 . 8185 . 9654 . 8185 . 7996 . 9570
. 9595 . 8185 . 9595 1. 0000 . 8185 . 9595 . 8185 . 7996 . 9570
. 8185 . 9656 . 8185 . 8185 1. 000 . 8185 . 9099 . 7996 . 8185
. 9941 . 8185 . 9654 . 9595 . 8185 1. 0000 . 8182 . 7996 . 9570
. 8185 - 9099 . 8185 . 8185 . 9099 . 8185 1. 0000 . 7996 . 8185
. 7996 . 7996 . 7996 . 7996 . 7996 . 7996 . 7996 1. 0000 . 7996
. 9570 . 8185 . 9570 . 9570 . 8185 . 9570 . 8185 . 7996 1. 000
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Table 8 =3  Fuzzy equivalent matrix
AL TR b B A = BE TS5 % 6 h we
1. 0000 . 8675 9654 . 8675 . 8223 . 9540 . 9468 . 8675 . 9781
. 8675 1. 0000 . 8675 . 9335 . 8223 . 8675 . 8675 . 9704 . 8675
. 9654 . 8675 1. 0000 . 8675 L8223 . 9540 . 9468 . 8675 . 9654
. 8675 . 9335 . 8675 1. 0000 . 8223 . 8675 . 8675 . 9335 . 8675
. 8223 . 8223 . 8223 . 8223 1. 0000 . 8223 . 8223 . 8223 . 8223
. 9540 . 8675 . 9540 . 8675 L8223 1. 0000 . 9468 . 8675 . 9540
. 9468 . 8675 . 9468 . 8675 . 8223 . 9468 1. 0000 . 8675 . 9468
. 8675 . 9740 . 8675 . 9335 L8223 . 8675 . 8675 1. 0000 . 8675
. 9781 . 8675 . 9654 . 8675 L8223 . 9540 . 9468 . 8675 1. 0000
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Table 9 The results of evaluating the performance of reinforced steep slope using fuzzy cluster
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