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Measures against Ground Heaving through Construction of a New Invert in an In-
Service Tunnel Built with the Timbering Support Method
—The Chugoku Expressway, the Takao Tunnel—

By Kenichi Kakinoki, West Nippon Expressway Company Limited

In the Takao Tunnel (upbound), located between the Hokubo IC and the Niimi IC on the Chugoku
Expressway, some upward deformation on the pavement surface caused by ground heaving occurred
after the tunnel was opened to traffic. Conventional measures, such as pavement milling (surface
grinding) and rock-bolt reinforcement beneath the roadbed, proved insufficient. As a permanent measure,
a new invert was built by casting the full width atonce, with works progressing in one direction under
measurement management, accompanied by measures against settlement such as backfill grouting behind
the lining and installation of sidewall rock bolts. Measurement results remained within the prescribed
control criteria and converged satisfactorily, simplifying the construction and allowing it to meet the
schedule. This paper reports on the process from the selection of the construction method to
post-reinforcement maintenance management concepts.
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Battling Groundwater Inflow during Preceding Works for an Evacuation Tunnel in
Oku-Yabakei
—The Hita-Yamakuni Road, the No. 1 Tunnel, the Evacuation Tunnel Lot 2—

By Takamichi Yoshioka, Oita Prefecture

This project involves the construction of a 1,558-m-long evacuation tunnel using the NATM as part of a
high-standard road (Hita Yamakuni Road, Z =8.8 km) connecting Hita City and Nakatsu City. From the
beginning, groundwater inflow was anticipated at the boundaries of geological layers. Therefore,
construction proceeded cautiously while probing ahead of the tunnel face. Nevertheless, a sudden water
inflow and face collapse occurred. Based on the conditions observed at the time of collapse, the
specifications of auxiliary methods and dewater borings were reviewed, allowing the affected section to be
passed safely. However, as a result of the face collapse, a void of approximately 10 m’ formed behind the
tunnel. To ensure the long-term stability of the tunnel, it was necessary to fill this void, but a large volume
of groundwater was continuously flowing into it. The groundwater inflow into the void was first reduced
using the water-stopping polyurethane grout, after which the void was filled. This paper reports the
results of the face stabilization measures and the void filling works conducted under conditions of heavy
groundwater inflow.
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Specification Studies and Information-Oriented Construction of Lining Concrete for
Shaft Excavation to a Depth of 500 m
—Horonobe Underground Research Laboratory, Underground Research Facilities
Project (3rd Period) —

By Tomoyuki Nishitani, Taisei, Obayashi, Sumitomo Mitsui Joint Venture

The Japan Atomic Energy Agency has conducted research and development towards geological
disposal of high-level radioactive waste at the Horonobe Underground Research Center. The Horonobe
Underground Research Center is in Horonobe Town, Hokkaido. Since FY 2023, as 3rd Period of the
underground research facility development project, excavation has been underway for three shafts
toward a depth of 500 m, namely a ventilation shaft (inner diameter of 45 m) and the east and west shafts
(inner diameter 6.5 m), as well as a horizontal drift at a depth of 500 m (excavation cross-sectional area of
140 m®). Construction is progressing toward completion by the end of FY 2025. In this project,
construction has a significant impact on the early completion of the underground research facility, making
rationalization of the construction one of the key challenges. To address this issue, specification studies of
lining concrete using numerical analysis, prediction of induced stresses, and information-oriented
construction using lining stress measurements were conducted. This paper reports on these efforts.



msretna Abstracts

[ER 0 EESRTEREEEES | RE
YR DB EEDRIR S B DEE—
59 (4 HR | o 3L 2

RRVSHFRLSFEDO B L LT, 20254108 15H 1 [E 750 4F L e PR Bl E 2 —

AV OHMEFFEROBIRE L OFE—] # L7z, REEXE, JTAENZESRTEHIRZERD
HETHRML, {YLoIEHN) E—=FTOZMBUREEL Lo, 7)) v FERTIrbh, &¥%9%%4, V) E—
M56ZDEFI2IAHBIN L 72, Ea T, §I8RIL - RS A EHIZIC X 2 ETEO I, £
Ko [ b ¥ AVHEFRFE OB & ik OFFE] O, IS 2250V T 4 ZAh v va yATbhi.
AT, TOMELHRET 5.
Report on the 50th Anniversary Commemorative Special Lecture on Maintenance
Management
—Current Status and Recent Topics in Tunnel Maintenance Management—

By Japan Tunnelling Association

As part of the 50th anniversary commemorative projects of this association, the “50th Anniversary
Commemorative Special Lecture on Maintenance Management —Current Status and Recent Topics in
Tunnel Maintenance Management—" was held on October 15, 2025. The lecture was planned under the
Maintenance Management Subcommittee of the JTA Technical Committee and was conducted in a hybrid
format that allowed participation both onsite and remotely. A total of 251 participants attended, including
95 on-site attendees and 156 remote participants. The program included a keynote lecture by Professor
Emeritus Toshihiro Asakura of Kyoto University, presentations by various organizations on the current
status and recent topics in tunnel maintenance management, and a panel discussion by the lecturers. This
paper presents an overview of the event.



