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Abstract It is acontroversial problem to assess comprehensively the global stability of high-steep rock slope
of the Three Gorges Project permanent shiplock. The information on slope stability includes geological data

results of numerical analysis measuremental data experiential knowledge and so on. Therefore a suitable
analytical methodology of system engineering integrating the comprehensive qualitative and quantitative
information is needed. A multi-index system and model which is able to evaluate comprehensively the global
stability of high-steep rock slope by using extension theory is proposed. The qualitative grade and quantitative
degree for the global stability of high-steep rock slope by the index system and model can be obtained. The slope
stability can be assessed dynamically. Analytic Hierarchy Process method has been used to compute the subjective
weights of evaluation indexes. The objective weights can be obtained by calculating the relational degree between
evauation indexes and grades with extension theory. By combination of the views of both the subjective and
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objective weights an optimization theory has been used to calculate the weights for index evaluation. The results
have shown that for the high-steep rock slope of the Three Gorges Project permanent shiplock its grade and degree
of global stability are 1 and 1.86 respectively. Then the global stability can be ranged between excellent and good.
The numerical example has shown that the proposed method is feasible and effective and the evaluation results are
reasonable. In addition this method can also be used to assess dam health rock quality and dam aging.
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1
Tablel Gradeof rock quality

IMPa 1%
Ni( ) 90 110 0.75 1.00 25 30 80 100
No ) 75 90 055 075 20 25 50 80
N ) 50 70 0.35 0.55 015 0.35 0 015
No ) 30 50 015 035 5 15 20 40 ( )
Ns( ) 0 30 0 015 05 0 20
2
Table2 Actual raluesof assessment index for rock quality
/MPa / 1%
105 0.87 22 30
[17] 100 110 0.75
3
Table3 Single-index associated function value on rock quality
K Ko Ksi Kai Ks;
4.0000 0.7500 0.8571 09167 0.9375
12.000 0 0.480 0 07111 0.8000 08471
02727 03333 0.2000 0.466 7 0.680 0
0.6250 0.4000 0.2500 0.5000 0.2500
i=1 2 3 4
4
Table4 Assessment result of evaluated objectsin system
) [17]
Jo "
Ky K> K3 Ky Ks J
3.7756 03242 05046 04208 06786 1 1.28 087 B
02173 04500 04200 06375 07929 2 2.05 08 B
0.1000 02500 05000 06875 08214 2 1.86 08 B
0.2031 00324 04400 0.6500 0.8000 1 1.85 08 B
0.0483 00400 03600 05200 06160 1 1.86 08 B
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