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Application of extension theory based on entropy weight to
rock quality evaluation

. 1 . 2 . 2
LIANG Gui-lan’, XU Wei-ya”, TAN Xiao-long
(1. College of Traffic and Ocean, Hohai University, Nanjing 210098, China;
2. Research Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China)

Abstract: The evaluation of rock mass quality of dam foundation is a complicated decision-making problem, often appearing to be
the contradiction between influencing factors and the coexistence of qualitative knowledge and quantitative information. It is
necessary to find a new meta-synthesis method which can solve the inconsistent problem of qualitative and quantitative information.
Extension theory is used generally to solve such problems. It integrates research objects, evaluation indexes and its value range into a
matter element system to research things’ extension nature. Through the application of extension theory, the thought of multiple
indexes optimal fusion and matter-element transform, the matter element system of rock quality evaluation of dam foundation is
established and the relational degree of the comprehensive evaluation index can be calculated, of which the weight coefficients are
determined by using entropy weight method. Then the extension theory based on entropy weight is established. The essay applies the
model to evaluate rock mass quality of dam foundation of some hydropower station. The result is highly agreement with the
geological report of this hydropower station and precisely reflects the practical engineering.
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Table 1 The classification of rock mass quality
F ROD v,
gl ¢ S ’ G K.
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I 0.50~1.00 0.84~1.00 1.00~0.92 0.75~1.00 0.89~1.00 0.72~1.00

II 0.26~0.50
I 0.13~0.26
IV 0.06~0.13
VvV  0.00~0.06

0.63~0.84 0.92~0.85
0.42~0.63 0.85~0.80
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0.58~0.75 0.67~0.89
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0.00~0.42 0.00~0.22

0.48~0.72
0.33~0.48
0.28~0.33
0.00~0.28
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Table 2 Parameter of dam base rock mass
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Bl 0.094 0.263 0.7 0.417 0.111 0.222
B2 0.329 0.526  0.83 0.592 0.444 0.354
B3 0.443 0726  0.88  0.745 0.778 0.667
B4 0.530 0.842 093 0.783 0.889 0.737
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Table 3 Relational degree of the evaluation indexes of B4
ks
V41 V42 V43 V44 V45 V46
I 0.060 0.013 0.125 0.132 -0.009 0.061
II -0.060 -0.013 -0.563 -0.132 0.009 -0.061
111 -0.365 -0.573 -0.533 -0.483 -0.664 -0.494
v -0.460 -0.728 -0.650 -0.591 -0.802 -0.607
\% -0.500 -0.800 -0.767 -0.626 -0.858 -0.635
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Table 4 Entropy weight of indexes of B4
ks
Va1 Va2 Va3 Va4 Vas Va6

I 0.113 0.179 0.197 0.166 0.189 0.156
II 0.173 0.163 0.164 0.170 0.163 0.167
111 0.235 0.154 0.126 0.155 0.153 0.177
v 0.310 0.152 0.088 0.127 0.153 0.170
\ 0.389 0.176 0.058 0.082 0.180 0.111
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Table 5 The evaluation of rock quality

s g HE
B1 B2 B3 B4
I -0.547 -0.383 -0.201 0.064
11 -0.436 -0.065 0.305 -0.136
11 -0.278 0.125 -0.309 -0.505
v -0.019 -0.209 -0.488 -0.612
\4 -0.034 -0.382 -0.568 -0.658
04  ——Bl —m—B2 -e-B3 —a—B4
0.2 *
- 0
= -02
H -0.4
-0.6
-0.8 L L L L !
1 2 3 4 5
&

B 1 3 B1I~B4 EEREFSR
Fig.1 The evaluation of rock quality of B1~B4
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