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Penetrating the Fault Fracture Zone on the Median Tectonic Line Using Early Closure
Techniques and Double Steel Supports
—The Chuo Shinkansen, the Ina-Sanchi Tunnel, the Aokigawa Lot —

By Ryuhei Oya, Central Japan Railway Company

The Ina-sanchi Tunnel on the Chuo Shinkansen is a mountain tunnel with a total length of
approximately L =15.3 km, of which the Aokigawa Lot on the Shinagawa side is to build the tunnel using
NATM for alength of approximately L = 3.6 km. In this project, it was necessary to excavate through the
Median Tectonic Line, one of the most prominent fault zones in Japan. Prior to the excavation of the main
tunnel, various geological surveys were conducted, and a small exploring drift was excavated to
understand the groundwater conditions and geological characteristics. Based on the building information
from the exploring drift, the main tunnel was excavated through the fault fracture zone of the Median
Tectonic Line using early closure techniques and double steel support. In this paper, the authors report on
the construction results.
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Preventing Rapid Sinking of a Shaft with a Depth of Approximately 110 m through the
Pneumatic Caisson Method
—The Chuo Shinkansen, the Kami-Oyamada Emergency Exit—

By Toshiki Kamikoshi, Japan Railway, Construction, Transport and Technology
Agency

The Kami-Oyamada emergency exit on the Chuo Shinkansen (Shinagawa-Nagoya) is located in
Machida City, Tokyo Metropolitan. It is one of the deepest and largest circular shafts in Japan, with a
depth of 110.3 m and an outer diameter of 41.5 m. Expecting high water pressure, the pneumatic caisson
method was adopted for construction of this emergency exit. During the construction, consolidated silt
was present in part of the ground targeted for excavation to sink the caisson, and rapid sinking of up to
approximately 95 cm occurred during the excavation of this ground, exceeding the initial estimate of
approximately 50 cm. Since there were concerns that the rapid sinking, which exceeded initial
estimations, may damage the structure and affect the safety of work inside the caisson, the process, and
the surrounding environment, the construction data were analyzed along with the results of measures to
control the amount of rapid sinking and prevent air leakage due to the increase in air pressure inside the
caisson. As a result, the mechanisms of the rapid sinking were clarified, and effective measures were
proposed.



KRS — I N CORPHETADRIS & MR ET 25 L8 T

_EmoEEkEE BE NS TR—
43 ERSEY PR

o K FEE, BN F s, il L OFRITFiEE b > AV THY, EhEhoKE3EH
AT E RS LM 2 B3 L, BB X ORI - T oKL, FIBINE X ORI F it
HOTAKDIEE AR RE DMty & WHE, FrTHKOBREZRKL3HETHSD. A THIE, ZOo—BELT
AR ANVOE T TR 7 AVHME3Im, JEEHIER38km) R KXY — W FILEIC XD EET LD 0
Thhb. M5, BRFEIIBOTHINZ R 72360 oM EE 2R wCB Y, Atk Lo
TR ESAR TN MOEREEERETH L. 20D, RLFIZBWTH, Ny 57— 2Efio
HEMbAR &0 [Amthm B | 2BBMIcRI L Cwa. /2, RIFETE, BERHEToB WL
WIBLZD, 779 vy —ORBELEICLVHELIEDD I LR TEM#EDLZ LATE. ART
X, TN OME LTI OV THRS.

Excavating Gravel and Clay Using Slurry Shield TBM and Labor-Saving Construction
Using Productivity-Enhancing Technologies

—The Lake Kasumigaura Water Conveyance Project, the Ishioka Tunnel, the No. 1
Lot—

By Osamu Hiratate, Ministry of Land, Infrastructure, Transport and Tourism

The Lake Kasumigaura Water Conveyance Project involves the construction of flow control channels
that will connect the lower reaches of the Naka River, Lake Kasumigaura, and the lower reaches of the
Tone River through tunnels to convey each waters mutually. The goal of this project is to purify the water
of Lake Kasumigaura, the Sakura River, and Senba Lake, maintain and improve the normal function of the
water flow in the Tone River and the lower reaches of the Naka River, and secure new water for urban
use. As part of this project, the No. 1 Lot of Ishioka Tunnel (outer diameter 3.9 m, excavation length
3.8 km) is to build the tunnel using the slurry shield method. Recently, it has been difficult to secure skilled
workers in the construction industry, and the use of productivity-enhancing technologies is an important
issue that should be addressed by the construction industry. For this reason, “productivity-enhancing
technologies” such as automated battery locomotive operation were actively employed in this construction
project. Although gravel and highly cohesive clay were encountered during the excavation, the
installation of crushers allowed construction to proceed without stopping the excavation. In this paper, the
authors describe the outline and construction results of these works.
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Prehension of the Scope to Take Measures against Heaving in In-Service Mountain
Tunnels Using New Survey Methods

By Shinya Ueno, Central Nippon Expressway Company Limited

To determine the areas where reinforcement measures are truly necessary for in-service mountain
tunnels where floor heave has become apparent, a new approach using a combination of “linear
microtremor array survey’ and “drop-weight oscillator” was undertaken to continuously obtain ground
information in the longitudinal direction. As a result, it was possible to accurately determine the S-wave
velocity structure up to a depth of about 10 m below the road surface in a tunnel with heavy traffic. The
display of S-wave velocity structures at each location markers can visualize the distribution of weak points
in the ground in the longitudinal direction of the tunnel. Since these weak points correspond to the on-site
conditions and the results of various surveys, they provide useful evidence to narrow down the scope of
reinforcement measures.



