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Kajima aims at automation and one-operation of tunnel construction for safety and productivity improvement
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Automation and one-operation of tunnel construction
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In order to dramatically improve the safety and productivity of the field while responding to the shortage of skilled workers,
Kajima aims to automate and introduce one-operation of a series of drilling, charging, mucking, scaling, concrete spraying
and rock bolt setting for the NATM method in hard ground. . _
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@ An mock-up tunnel is built as a proof base of automation technology.
@ The most suitable automatic spraying system has been developed via proof tests,

® Automation of each steps, such as mucking, scaling, and rock bolt setting will be started. ¥ar

Demonstration of automatic concrete spraying
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Futuristic Image of Tunnel Construction site and Constitutive Elemental Technologies
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Four-boom full auto drilling function realizes efficient
work by one operator,
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Rock bolt setting machine
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Improve productivity by one-boom automatic mechanization
of driling, injection and rock bolt setting.
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Assess the geology ahead and around tunnel in real time with
high accuracy from drilling data.
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Automatic spraying technology
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Automatic control programming enables optimal spraying O ey b d > # Quickly displays scaling point from point cloud data
and management. -Concrete S — e o) with 3D scanners.
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spraying
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High-speed placing and quality improvement of lining concrete
are achieved by Triple Arch Form method,
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Mock-up Tunnel = Verification Base of Tunnel Automation Technologies —
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«Steel plate tunnel where various verification is possible - ﬁlﬁ}-y:ﬁ}b%ﬁ.ﬂ {B13R ngg@ r-yin,
+Earth embankment outside tunnel side wall enables drilling tests Outer view of mock-up tunnel Mock-up tunnel after side embankment
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