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Construction of Tunnel Portal in Embankment Made of Sand and Boulder, and
Mechanized and Labor-Saving Tunneling Works in Hard Rock Ground
—the National Route 42, the Owase Dai-Yon Tunnel (South Lot)

By Satoshi Matsuzawa, Maeda Corporation

A former quarry is located at the portal of the south lot (1,009.6 meters long) of the Owase Dai-yon
tunnel (2471 meters long) on Kumano-Owase road (phase II), National Route 42 project. The ground of
80-meter-long section from portal is composed of loose soil piled up at the time of closure of the quarry. On
the other hand, the general part of ground to excavate behind the portal section is composed of very hard
granite. Special topographical and geological conditions require various measures at the portal and the
general part of the tunnel. As a result of the various measures taken and the mechanization and labor-
saving efforts, it took 620 days to penetrate and 852 days to complete the project from the start of chemical
grouting in April 2018. In this paper we report on these efforts.
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Construction of Deep and Long-Distance Shield Tunnel That Traverse Urban Areas
—the Tokyo Sewerasge, the Chiyoda Sewer Main—

By Takumi Iride, Tokyo Metropolitan Government

The Chiyoda sewer main project is to install alternative sewer pipe (inner diameter 4.9 m, length 8.7 km,
maximum earth covering 60 m) for rebuilding an aged sewer pipe using a shield TBM. Since this
construction project has various challenges such as durability of the shield TBM in long-distance
construction, water-proofing of the shield TBM and segments under great depths and high water
pressure, workability in the narrow start base, etc., a technology proposal type quality-and-cost-based
selection method was adopted as the bidding contract method. In this paper we describe the challenges
and the measures at the site and report on the current state of construction.
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Tunneling Works Using a TBM Equipped With Switchover Function to NATM
—the Shin Himekawa Dai-Roku Power Station, Headrace Tunnel

By Manabu Sugimori, Kurobegawa Electric Power Co., Incorporated

The goal of this project is to construct the New Himekawa Dai-roku Power Plant (conduit type) with
maximum output of 27,500 kW and start its operation in April 2022 to utilize effectively the abundant river
water of the Himekawa River system. Initially, it was planned to construct the headrace tunnel using a
TBM that can excavate at high-speed, but the Himekawa river is located just west of the Itoigawa-
Shizuoka Tectonic line, so weak ground including accretionary wedges such as serpentine, metamorphic
rock, mudstone is expected to be along this line. Although TBMs can excavate homogeneous hard-rock
ground at high speed, it is often difficult to take advantage of the high speed tunneling in the presence of
weak ground since the excavation must be often stopped to employ auxiliary methods, or the TBM is
restrained by squeezing ground. In this construction we decided to adopt a new excavator, called as
NATBM, which has both high-speed TBM function and switchover function to NATM that flexibly
respond to weak ground. In this paper we report the features of NATBM and construction methods
employed when encountering weak ground.
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A Study on Accuracy Improvement of Inspection Technique and of Health Monitoring
of Expressway Tunnel Lining

By Shinobu Kaise, Nippon Expressway Research Institute Company Limited

Current monitoring system of japan expressway corporation (NEXCO) consists two stages. The first
stage is the screening system by using tunnel lining photo image at the periodic tunnel health inspection.
The second stage is the onsite detailed inspection by engineers. In this research, For the purpose of high
accuracy and advanced use of tunnel monitoring system for expressway, onsite trial inspection data and
existing inspection results were analyzed, and the alternativeness of the onsite detailed inspection
performed by engineers over the whole line with an imaging technology and various thresholds used for
health monitoring are verified, and methods to understand the progress of cracking are researched.



