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Digital designing technologies for tunnel drilling rigs for underground coal mines

ZHANG Jianming, LIU Guiqin, LIU Qingxiu
(1. Xi'an Research Institute, China Coal Technology & Engineering Group Corp, Xi'an 710077, China)

Abstract: A digital design flow chart for tunnel drilling rigs is defined from the perspectives of small-lot customi-
zation and variation development firstly. Then three key technologies for the digital design of drilling rigs have
been proposed, i.e, digital modelling, simulation and management. The first is used to support 3-D modelling and
assembly analysis, the second is used to analyze the dynamic performance of drilling rig, and the third is to manage
the design process and the data generated in it. A digital design platform has been subsequently developed, includ-
ing the base layer, platform layer and application layer. Finally, a design case of one-kilometre directional drilling
rig is given to demonstrate the application of digital design technologies.
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Fig. 1 Flowchart of digital design
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Fig. 3 Relation of modelling and management
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Fig. 4 Relation of simulation and management
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Fig. 2 Relation of modelling and simulation
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Fig. 5 Platform of digital design
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Fig. 6 Topological structure of network
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Fig. 7 3D model of one-kilometer directional rig
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Fig. 8 Strength analysis of stabilization in working condition
of horizontal feeding
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Fig. 9 Strength analysis of stabilization in working condition
of horizontal pulling
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Fig. 10 Model of rotary hydraulic system
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Fig. 11 BOM structure of one-kilometer directional rig
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