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Slope stability evaluation based on generalized regression neural network
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Abstract: The slope failure is the common geological hazard and there are lots of methods to evaluate this geological hazard, which
expose some disadvantages during the use process. In order to solve these problems, a model of generalized regression neural
network is made to meet the slope stability evaluation, which uses the neural network tool kit in Matlab to analyze and calculate the
input and output data. Then the reliability and feasibility of the model is trained and tested. It is concluded that the output data agrees
well with the actual data by using the model that can overcome the disadvantage of BP neural network used before, if the smoothing
factor is chosen appropriately. So the good engineering prospect will be expected when the slope stability evaluation is based on
generalized regression neural network.
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Table 1 Training sample input data and actual results

L EE O AR B b BRI RCETEIN
/&NM)  /kPa /) /() /m g g
1 2500 12000 4500 3500 12000  0.0000
2 16.50 11.49 0.00  30.00 3.66 1.000 0
3 1884 5746 2000 2000  30.50 0.000 0
4 18.84 1436 2500 2000  30.50 0.000 0
5 2844 2942 3500 3500  100.00  0.0000
6 2844 3923 3800 3500  100.00  0.0000
7 2060 1628 2650 3000  40.00 1.000 0
8 14.80 0.00 1700 2000  50.00 1.000 0
9 1400  11.97 2600 3000  88.00 1.000 0
10 1868 2634 1500  35.00 8.23 1.000 0
11 1600  70.00 4500 4000  115.00 1.000 0
12 2041 2490  20.00 2200  10.67 0.000 0
13 1963 1197  13.00 2200  12.19 1.000 0
14 2183 8.62 2000 2800 1280 1.000 0
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Table 2 Test ing sample input data and actual results
M RS BN WO ANRE RO

pimR="

/&N/mY)  /kPa /() /() /m paUReT
15 2500 12000 4500 3500  120.00 0.00
16 1650 1149  0.00 3000  3.66 1.00
17 1884 1436 2500  20.00  30.50 0.00
18 1884 5746 2000  20.00  30.50 0.00
19 2844 2942 3500 3500 100.00 0.00
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net = newgrnn (P_train, T train, i/10)
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temp = sim(net, P_test)
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Table 3 Training results based on different o; and
actual result

o 1l FE N I
Gy i
0.1 0.2 0.3 Shrgh R
1 0.000 0 0.000 1 0.016 0 0.000 0
2 1.000 0 0.997 2 0.929 5 1.000 0
3 0.002 5 0.244 0 0.451 1 0.000 0
4 0.000 1 0.099 0 0.3339 0.000 0
5 0.000 0 0.000 2 0.0212 0.000 0
6 0.000 0 0.000 1 0.014 4 0.000 0
7 0.999 6 0.856 2 0.711 8 1.000 0
8 0.999 9 0.885 1 0.7150 1.000 0
9 1.000 0 0.994 5 0.901 7 1.000 0
10 1.000 0 0.975 4 0.8623 1.000 0
11 1.000 0 0.999 9 0.9800 1.000 0
12 0.090 7 03796 0.496 8 0.000 0
13 0.914 8 0.6119 0.601 1 1.000 0
14 0.986 4 0.789 7 0.699 3 1.000 0
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Fig.2 The approximate error of training sample
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Table 4 Testing results based on different o; and
actual result

. o i FEVIR 1Y)
Hi's e
0.1 0.2 0.3 SEbrR gl g
15 0.000 0 0.000 1 0.016 0 0.000 0
16 1.000 0 0.997 2 0.929 5 1.000 0
17 0.002 5 0.2440 0.4511 0.000 0
18 0.000 1 0.099 0 0.3339 0.000 0
19 0.000 0 0.000 2 0.0212 0.000 0
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