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Fig. 1 Flowchart of a parameterized 3D design

method for slope roads in open-pit mines
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Fig. 2 Design of step lines and exit locations in

open-pit mines
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Fig. 3 Step line of open-pit mines designed

in clockwise expansion mode
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Fig. 4 Step line of open-pit mines designed

in clockwise contraction mode
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Fig. 5 Step lines of open-pit mine in counterclockwise

expansion mode
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Fig. 6 Step line of open-pit mine in

counterclockwise contraction mode
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Fig. 7 Flowchart of parameterized 3D design of
slope roads
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Fig. 8 3D road routes of open-pit mine
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parametric automatic design
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Table 1 Comparison of actual slope and slope angle under different schemes and design methods at the A-A and B-B section
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process of parametric automatic design
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Research and Application of Parametric 3D Design Methods for Slope
Roads in Open-pit Mines
CHEN Xin"*
(1.Changsha DIMINE Co., Ltd., Changsha 410083, China;
2.Key Laboratory of Transparent Geology and Digital Twin Technology for Mine Safety, National Mine
Safety Administration, Changsha 410000, China)

Abstract: To solve the problems of large subjectivity, empirical, time-consuming, laborious and low
efficiency of manual interaction in the design of open-pit mine slope road, a parametric three-dimen-
sional design method of open-pit mine slope road is proposed. The general idea is: combining with the
requirements of open-pit mine slope road design parameters, using parametric slope road design ideas
to construct a mathematical model for parametric three-dimensional design of open-pit mine slope
road. The research results were developed and realized in the digital mining software platform, and
the generated road parametric 3D design model was used for an open-pit mine slope road design. The
experimental study shows that the average time for completing the design of a single open-pit mine
slope road is 3 h for manual interaction, and 5 min for parametric 3D design method, and the proposed
parametric 3D design method of the open-pit mine slope road greatly reduces the workload of the de-
sign technicians, and accommodates the rapid automatic updating after the design parameters change.
The proposed parameterized 3D design method of open-pit mine slope road greatly reduces the work-
load of design technicians, adapts to the rapid automatic update after the change of design parameters,
and greatly improves the rationality of the design results.

Key words: digital mining; open-pit mines; slop road design; mathematical model; parameterization



