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Abstract: Multi-category ordered-dependent-variable logistic

regression model was introduced into the rock mass
classification. Based on rock mass samples data, rock uniaxial
compressive strength,rock acoustic wave velocity, intensity of
jointing, joint roughness coefficient, weathering variation
coefficient of joint surface and permeability coefficient were
chosen as independent variables, rock mass level was
considered as dependent variable. then rock mass classification
judgment formula was established. Goodness of fit and model
predictive ability test were carried out to evaluate the model

correctness. The results show that Logistic regression analysis
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model has excellent performance, misjudging rate of training
samples is zero, and predictive ability is strong. Compared to
the distance discriminant analysis, and linear regression
analysis, Logistic regression analysis has no normal
distribution restriction to independent variables, and it is
theologically appropriate to analyze rock mass classification
problems whose dependent variable is discrete ordered
variable, the output of this method is probability value of all
levels that rock mass belong to, which provides additional rock
mass information to engineering designer. Thus multi-category
ordered-dependent-variable regression is a superior method for

rock mass classification.
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Tab.3 Analysis of maximum likelihood estimates

e AME ST FrifE2E P
az 1 —-68.376 6 184.600 0 0.7111
as 1 —46.388 6 189.900 0 0.807 0
X1 1 0.158 2 1.216 8 0.896 5
X2 1 0.012 0 0.040 0 0.764 6
x3 1 1.1359 16.804 3 0.946 1
Xy 1 -3.5161 21.708 3 0.8713
X5 1 -0.917 8 3.402 3 0.787 3
X6 1 16.300 7 276.000 0 0.952 9
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Tab.4 Results of multi-category ordered-dependent-variable Logistic regress model for rock mass classification

AT N SR

P
*1 Xz x3 x4 x5 6 Py Py Py g g
1 35.25 1 798 1.5 3.0 27.08 0.7 0.000 00 0.000 00  1.000 00 v v
2 54.48 2 510 1.5 3.0 27.00 0.7 0.000 00 0.000 00  1.000 00 v v
3 41.60 1 200 1.5 3.0 22.60 0.7 0.000 00 0.000 00  1.000 00 v v
4 37.07 1 266 1.5 3.0 26.42 0.6 0.000 00 0.000 00  1.000 00 I\ v
5 64.00 2 800 1.5 3.0 17.30 0.7 0.000 00 0.000 00  1.000 00 IV I\
6 86.00 2 890 1.5 3.0 15.10 0.7 0.000 00 0.000 08  0.999 92 v N
7 70.28 3729 3.0 3.0 7.96 0.8 0.000 00  0.999 66  0.000 34 I il
8 77.35 4 150 3.0 2.0 12.20 0.8 0.000 27  0.999 73 0.000 00 I Il
9 81.66 4 916 3.0 2.0 9.98 1.0 0.999 03  0.000 97  0.000 00 Il il
10 82.20 4 090 1.5 2.0 20.70 0.9 0.000 00  0.997 38  0.002 62 I Il
11 68. 20 2 250 3.0 3.0 23.20 0.7 0.000 00 0.000 00  1.000 00 I\ I\
12 92.00 3675 3.0 2.0 13.90 0.8 0.000 00  0.999 86  0.000 14 il il
13 54.60 3 600 3.0 3.0 19.40 0.8 0.000 00 0.001 44  0.998 56 v I\
14 57.10 4135 1.5 2.0 6.80 0.9 0.00121 0.99879  0.000 00 I Il
15 68.50 3 618 1.5 3.0 19.90 0.8 0.000 00  0.001 8  0.998 15 v v
16 35.79 2 600 2.0 3.0 25.52 1.0 0.000 00 0.000 00  1.000 00 v v
17 70.89 4 200 2.0 2.0 10.39 0.9 0.001 52 0.998 48  0.000 00 I Il
18 71.98 4 200 1.5 1.0 12.18 0.9 0.006 64 0.993 36  0.000 00 il il
19 65. 60 4 700 1.5 1.0 6.70 0.9 0.99331 0.006 69 0.000 00 11 11
20 45.45 5 000 2.0 2.0 16.90 0.6 0.000 01  0.999 95  0.000 04 I il
21~ 64.33 5 000 3.0 1.0 10.52 1.0 0.999 73 0.000 27  0.000 00 1 1
22 63.60 5 000 3.0 1.0 7.51 1.0 0.999 98  0.000 02  0.000 00 Il I
23% 52.30 2 200 1.5 3.0 32.91 0.8 0.000 00 0.000 00  1.000 00 I\ I
24 % 111.30 5025 1.5 1.0 20.00 0.9 0.980 47 0.01953  0.000 00 Il Il
25% 127.50 4 600 1.5 1.0 12.30 0.9 0.99979 0.00021 0.000 00 11 11
26* 104. 30 5 000 1.5 0.8 17.40 0.9 0.996 31 0.00369 0.000 00 Il I
27* 111.20 4 600 1.5 0.8 15.50 0.9 0.97452 0.02548  0.000 00 1 1
28* 120. 10 4 600 1.5 1.0 8.50 0.9 0.999 98  0.000 02  0.000 00 1 1
29~ 68.50 3 618 1.5 3.0 19.90 0.8 0.000 00  0.001 85 0.998 15 I\ I
30~ 79.10 4 900 1.0 3.0 18.30 .9 0.000 16  0.999 84  0.000 00 I Il
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