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Abstract ; The optimization of road transportation system in open pit mines is an important part of the optimization

of complex 1

arge system in open pit mines. It is of great practical significance to reduce the production and opera-

tion cost and improve the production and organizational efficiency of mines. But in recent years, with open pit mine
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quality standardization construction in China, the scale of production and operation equipment and enlarged gradually,
part of the mine transport system bottleneck problem began to highlight, especially on the basis of the static road net-
work analysis method of the traditional routing optimization planning models and algorithms. When faced with
more complex and variable scheduling decisions, some programming models and algorithms are easily limited
by the modeling of the basic energy consumption target, and it is difficult to give the global realistic optimal solution.
To effectively solve the traditional model of evaluation modeling difficulties, such as the limited efficiency for size
problem, this article with Shenhua Xinjiang company Hongshaquan open pit coal mine as an example, on the basis
of describing the fluctuating effect of global energy consumption of the time-varying transport power system and combi-
ning the vehicle-road coupling idea, the cost evaluation function and routing planning model under the effect of ran-
dom road damage are proposed, and the reasonable estimation of the global cost evaluation function is given by combi-
ning the membership function model of road resistance coefficient of this mine. In order to further improve the efficien-
cy of programming model, puts forward a quick search Random Tree algorithm ( Rapidly-exploring the Random Tree,
RRT) build path topology connectivity and the basic methods of heuristic strategies, and cooperate with the genetic al-
gorithm is used for path planning model, realized the path geometry topology connectivity and scalar target con-
straint decoupling, and the fast solution of path finding problem in open pit mine under complex path condition
is completed. The simulation results show that the algo-rithm can converge to the global optimal solution rapidly,
and the comparison test proves that the method and strategy are feasible and effective for solving the optimization prob-
lem of open pit mine routing planning. The method described in this paper provides a research direction and basis
for the subsequent cost analysis and evaluation of transportation system under the action of road surface fluctuation,
and contributes a brand-new system method for the analysis of decision-making problems of complex large-scale system
in open-pit mines by inte-grating cross-disciplines.

Key words : open-pit coal mine ;routing optimizing ; mining systems engineering; theory and technology of open-pit min-
ing ; complex large system optimization decision
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Table 1 Classical RRT algorithm pseudocode
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Table 2 Classification of rolling resistance coefficient under different road conditions in open-pit mine of Hongshaquan
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Fig.2  Estimation results of the resistance coefficients on different characteristic roads
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Fig.6 Schematic diagram of directional constraint of adjacent points
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Fig.7 Improved genetic algorithm logic flowchart
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Table 3 Repeated test comparison data(20 Groups)

i %M LA WmEM FRZE AR/ ms
R1 543728.64 543 728.64 543 728.64 0 1 957.39
R2 462 846.71 462 846.71 462893.65 0.0051  1836.27
R3 685371.65 685371.65 68536827 0.0032  2132.64
R4 701 846.39 701 846.39 701 846.39 0 2 185.97
RS 497 763.27 497 763.27 497 763.27 0 1 856.44
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