——

BEME I EE
EHSFAN DR CIRHIBEA DX

—lrBEHER ES hRIVaBLITX—
07 (LA SR IR EEE S R e e T (S L Eoe S NI

ARTHE, A R i 2 O i i AL B~ FVE (KRR BUC B 5 2 K32715mOJER + ~ % )1/
DHH, RIILEE3S500m, BLOFY4M47TIME LT 2D THS. EE MY I VIEEEHTT7 LIXIZ
PNTHLLTED, RALXIGESM2S 2FHIMETL2EHILLXTH A, #EE ¥ AVIEs Bszé
JVHH b Y AV EFEE AARTREORE LG b 2 AV (BB & 25, KRLXTIE, SIS T %,
ARYPHNCRAT L TRI70m (LR 0 = 50m)ﬁifi%?EE"JEP WICRKEO LR L) OZEBEARDITEEL 72
CORBIZI D EIRICHRE S E L. S OREEAKISHT L2 RERINE I L, ORIy
THVEHA, BB A )vi}LV\]VJ‘ 5O R ox 3k T2 30t LIHFICE - 72, AR TIE,
NS DR THERUI OV THET 5.

Emergency Response to Water Inrush and Measures to Resume Tunneling
—The Hokkaido Shinkansen, the Oshima Tunnel, the Daibayama Lot—

By Kirara Osanai, Nishimatsu Ueki Nakayama Tonuma-lwasaki Specific
Construction Joint Venture

This project involves the construction of a 3,500 m-long main tunnel and a 447.9 m-long inclined shaft in
the 32,715 m-long Oshima Tunnel, which is part of the Hokkaido Shinkansen Construction Project, located
between Shin-Hakodate-Hokuto Station and Shin-Yakumo Station (tentative name). The Oshima Tunnel
is divided into seven lots, and this project is located in the Daibayama lot, the second lot from the starting
point. Once completed, the Oshima Tunnel will surpass the Hakkoda Tunnel as the longest land mountain
tunnel (with a double-track cross-section) in Japan. In this lot, a water inrush mixed with a large amount of
soil and sand occurred during the excavation of the main tunnel at a distance of approximately 970 m
(overburden depth = 50 m) after completion of the excavation of the inclined shaft. This effect also
caused the cave-in depression on the ground. Emergency measures were taken to deal with the water
inrush, and geological investigations and measures to improve the ground conditions were carried out
above ground and inside the tunnel, which allowed to resume the excavation. In this paper, the authors
report on the results of the construction.
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Relnforcmg the Portal Zone in the Topography of the Landslide Using Vertical
Pre-Reinforcement and Excavating the Phase Il Line
—The National Route 1, the Fujieda Bypass, the Ushio Tunnel—

By Shin Kaneko, Tobishima Corporation

The plan to widen the Fujieda Bypass on National Route 1 between Hirohata IC and Noda IC to 4 lanes
was approved in FY2016, and construction works began in FY2019. This project involves building a
318 m-long Phase II tunnel, which is located on the Fujieda Bypass closest to Tokyo. In the first half of the
excavation works, unexpected hard rock ground was encountered, causing progress to slow significantly,
and mechanical excavation using two large 3-ton-class breakers was necessary. Furthermore, the shortest
center separation between the two tunnels was approximately 30 m, and two faults were located between
the two tunnels, raising concerns about the impact on the Phase I tunnel. In addition, since the entrance to
the tunnel on the Tokyo side is in the topography of the landslide, the vertical pre-reinforcement technique
was planned, and monitoring measurements were carried out to verify its effectiveness. In this paper, the
authors report on the results of mechanical excavation in hard rock, the impact on the Phase I tunnel, and
monitoring measurements at the portal zone at the starting point.
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Measures against Foot Settlement When Excavating Highly Weathered Lapilli Tuff
and Penetrating through the Portal Using a Pilot Tunnel

—The Nihonkai Tohoku Expressway, the Asahi-Atsumi Road, the No.4 Tunnel—

By Katsuhiro Saito, Ministry of Land, Infrastructure, Transport and Tourism

The No. 4 tunnel on the Asahi-Atsumi Road is a large-section tunnel with a length of 1,185 m and an
excavation cross-sectional area of over 100 m’ located almost in the center of the 40.8 km-long
Asahi-Atsumi Road on the Nihonkai Tohoku Expressway. In this tunnel, foot settlement of more than
100 mm occurred in of highly weathered lapilli tuff around 370 m from the portal. As a measure, early
closure was performed by casting a primary invert concrete. In addition, at the starting point of the
excavation, even though it was inaccessible from the surface, it was necessary to apply replacement
concrete to the foot before excavation to ensure the supporting capacity of the portal, which is located on
the slope. To solve this problem, an advanced pilot tunnel was excavated to access the outside of the tunnel
from inside the main tunnel, and the necessary measures were implemented before penetrating the main
tunnel. In this paper, the authors report on measures to prevent foot settlement and innovative
penetration techniques.
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Construction of an Underground Reservoir under a River Using a Slurry Shield TBM to
Handle Boulders

—Second-Class River Higashi River System Tsuto River Underground Reservoir
Tunnel, and Other Construction Works—

By Tuyoshi Hamanosono, Daiho Sonec Tamura Special Joint Venture

The Tsuto River basin, which runs north to south through the center of Nishinomiya City, Hyogo
Prefecture, is frequently subject to inundation damage caused by heavy rains. As a measure, there are
plans to construct an underground river with an inner diameter of 4.9 m and a length of 3.8 km. In this
project, the upstream 1.7 km will be constructed in advance as an underground reservoir. The inlet facility
will be constructed upstream of the preceding construction section, and the discharge shaft will be
constructed downstream. The discharge shaft, which also serves as the shield TBM's starting shaft, will be
constructed using the pneumatic caisson method, and the underground reservoir will be constructed
using the slurry shield method. The shield tunneling route will be located directly beneath the Tsuto
River, and it was predicted that boulders with diameters exceeding 300 mm would appear in the strata
where the shield TBM passes. Additionally, Nada-Gogo is downstream of the Tsuto River. It is one of
Japan's leading sake-producing regions, where underground water called “Miyamizu” is used for sake
brewing. In this paper, the authors report on the construction using the slurry shield TBM that can handle
boulders while avoiding any impact on Miyamizu water.
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Efficient Construction of a Long-Distance Canal Using a TBM and Vertical Conveyors
—The Second Phase of the Toyogawa Canal Project, the Ono Headrace Attached
Waterway —

By Kiyora Masuda, Japan Water Agency

The Toyogawa Canal is in the western part of Shizuoka Prefecture and the eastern part of Aichi
Prefecture. It plays an important role in providing domestic water, irrigation water, and industrial water to
530,000 people in 6 cities centered on Toyohashi City along the Mikawa Bay coast. Considering the
deterioration of the facilities and as an earthquake disaster prevention measure in relation to the Tonankai
and Nankai earthquakes, the second phase of the Toyokawa Canal Project has been implemented to build
an additional waterway along the existing canal. This project involves excavation of a 6 km section
alongside the first phase canal using the TBM method (excavation cross-section ¢ 4.46 m), and mucking
using a vertical conveyor. In this paper, the authors report on the construction status using TBM and the
measures taken to ensure safe and efficient construction.
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