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Hitachi Metals Ltd. has been entrusted with the “development of intelligent
horizontal directional drilling techniques” (service pipe connection techniques,
etc.), as a part of Japan Gas Association’s “Development project to
countermeasure gas-pipeline leakage”, as commissioned by the Ministry of
Economy, Industry, and Trade Affairs, in order to upgrade the safety level of
gas pipelines. This intelligent technology uses a propulsion machine set on
private land, that digs down to the buried gas mains under the road, and
connects a polyethylene service pipe to retrieve gas from the mains, by remote
control from the surface.
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Table 1 Targeted scope of specifications.
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Fig. 1 Developed method process flow.
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Fig. 2 Vertical excavation with auger and waterjet.
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Fig. 3 Drilling machine, bore head, and bore rod.
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Fig. 4 Guiding system configuration.
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Fig. 5 Configuration of signal processing unit on gas main
site.
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Fig. 7 Structure of boring tool.
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Fig. 8

Installed boring head and thrust tool.
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Fig. 9 Rotational fusion process.
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Fig. 10 Shape and fusion factors during step 1.
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Fig. 11 External appearance
of fitting.
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Fig. 12 Structure of remote-controll rotational fusion
equipment.
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Fig. 13 Conceptual sketch of axial-alignment fixture.
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Fig. 14 External appearance of remote-controll rotational
fusion equipment.
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Fig. 15 Axial-alignment fixture in motion.
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Table 2 Experimental conditions.
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Fig. 16 Test-site.
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Fig. 17 Propulsion rod in motion.
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Fig. 18 Sheath pipe in boring, propulsion, and laid conditions.
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Fig. 19 Joint conditions during and after rotational fusion.
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