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ROCK/SLOPE/EXPERT SYSTEM/STABILITY/FAILURE

An expert system has been developed for use in the stability evaluation and
support design of rock slopes under various geological conditions and engineering
requirements. The proposed system is not based on the known analytical solutions or
theories, but is based on the heuristic knowledge, inference procedure and experience
of a slope expert backed by the rationale and logic. As a result, other factors (beyond
those considered in the classical methods), that may have an impact on the stability
can be explicitly incorporated in the analysis, e.g., slope history, excavation methods,
existing vegetation, current support, etc. This expert system is formed by neural
network of paths and decision making procedures that use rock slope characteristics
as input, evaluate the information, and lead to the output in form of the probability of
failure. The modes of failure considered are plane and wedge sliding, toppling and
circular failures. The program structure is developed on Visual Basic software, and
hence makes it interactive, user-friendly and revisable. The input rock slope
parameters are hierarchically characterized into several groups using various criteria,
e.g., site characteristics, geological and hydrological conditions, mechanical
properties, slope geometry, past failure, vegetation, ground vibration, engineering
requirements, design constraints, and project goals, etc. The kinematics analysis is

first performed to identify all potential modes of failure. A set of rating is assigned to
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these parameters for each failure mode considered. Recognizing that the role of these
parameters can be different for different conditions of the rock mass, a set of
influencing factors is also derived as a multiplying factor for the corresponding
parameter. The probability of failure for each mode can be calculated by P{f} = X{R,
* I,}, where R, is the rate for each parameter, I, is the influencing factor, and n
represents type or number of the parameters considered for each slope (varying from
1,2, 3, 4...n). The predictive capability of the proposed system has been verified by
comparing with 32 actual rock slopes under a variety of stable and unstable
conditions. The results are satisfactory. For the support design, the system first
identifies the functional requirements for each mode of failure. Based on the slope
characteristics, the system selects the most suitable design solution for the
reinforcements. A total of 9 design solutions are available. They comprise different
combinations of the design components (e.g., rock bolt, wire mesh, shotcrete, drained
pipe, etc.). The specifications for each design component are determined by the
failure characteristics and the safety requirements. The final design recommendations

also include the construction process for each type of rock support.
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