The third Construction Excellence Prize-winning Work
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Sotetsu-Tokyu Link Line Shin-Yokohama Station Subway Intersection Civil Engineering Work
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Location / 3-7 Shinyokohama kohoko-ku Yokohama city
Kanagawa prefecture

Owner / Japan Railway Construction, Transport and
Technology Agency
Transportation Bureau, City of Yokohama

Designer / Yachiyo Engineering Co., Ltd.

Japan Transportation Consultants, Inc.

Contractor / Joint Venture of Kajima Corporation,
Tekken Corporation, Fudo Tetra Corporation and Nb
Construction Co., Ltd.

Partners /Oxjack Co., Ltd. Toa-Tone Boring Co., Ltd.
Kyotaku Construction Co., Ltd.

Chemical Grouting Co., Ltd. Terao Unyu Kogyo Co., Ltd.

Shinko Co., Ltd. Taiyoh Construction Co., Ltd.
Takakoh Construction Co., Ltd.
Construction Start Date / April 13, 2013
Completion Date / January 31, 2022

T 4 BEOESERABEBERORFEE TR Completed station structure of the Sotetsu-Tokyu Link Line at the fourth basement floor level
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Project Overview

The Sotetsu-Tokyu Link Line is intended to improve convenience of transport
and revitalize local communities by directly linking the central part of Kanagawa
Prefecture with the city center of Tokyo.

This construction work involved constructing a new 76.5-meter-long train
station directly under Shin-Yokohama Station of Yokohama Municipal Subway.
The construction project posed a number of challenges: the ground above the
construction site is a densely built-up station-front area with an arterial road
intersection carrying more than 60,000 vehicles/day, and there are also large
pedestrian bridges. By carrying out cut-and-cover excavation followed by drift
excavation underneath, while temporarily supporting the existing station by
underpinning, the construction work was completed in just 20 months.

i EEBDEE  Aboveground view of the station area

BEBROBRRK  Route map of the link line

B &M T B D /X —X  Perspective view of the station area and underground
structures



CIMIC&B 75—y ERILER  [T-assisted management of underpinning using construction information modeling (CIM)
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HEIEOLMAMIER  Overall cross section
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Drift for underpinning: original plan (left) vs. modified plan
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By (L) T 8RIREZF (F)  Drifts (top)
and subway temporary support (bottom)
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This subway intersection work involved the construction of a new station
for the Sotetsu—Tokyu Link Line directly under Shin-Yokohama Station
of Yokohama Municipal Subway, carried out as part of the Sotetsu—Tokyu
Link Line project which is intended to improve convenience of transport and
revitalize local communities by directly linking the central part of Kanagawa
Prefecture with the city center of Tokyo. To build a new reinforced concrete
station building with four-story basement, the entire structure of a 6,800-ton
in-service subway station was underpinned by supporting it with 24 jacks, and
excavation was carried out to a depth of 33 m while temporarily supporting a
grade-level circular pedestrian bridge.

The construction site was located directly under the arterial road intersection
in front of Shin-Yokohama Station where more than 60,000 vehicles pass daily,
and there is also a large circular pedestrian bridge. Under these challenging
conditions, various efforts were made to ensure large-scale underpinning in a
road section where an existing station and a new station intersect, and to reduce
the construction period to about 20 months to enable the new station to enter
service before the Tokyo Olympics.

The initial plan was to suspend excavation upon completing excavation
of the ground surrounding the existing station structure, then carry out drift
excavation and drive temporary support piles into place. In order to reduce
the construction lead time, however, it was decided to use an unprecedented,
bold procedure: excavating a NATM drift to access the bottom of the subway
station structure, concurrently with grade-level excavation using earth-retaining
walls, and driving temporary support piles into place.

When the installation of temporary supports for the existing station
structure and the excavation of the surrounding ground were carried out
concurrently, the loads acting on the structure changed considerably, so it was
necessary to control displacement with high accuracy so as not to interfere with
operation of the subway. Accordingly, the underpinning displacement and load
automatic control method was adopted for the first time in Japan. Real-time
management utilizing CIM-based visualization technology was also applied not
only to ensure continuity of train operation but also to maintain the structural
soundness of the entire subway system.

This construction work deserves the Construction Excellence Prize of
the Japan Federation of Construction Contractors (JFCC) Award because
the highly challenging construction project to construct a new station
directly under an existing in-service subway station in a very short time was
accomplished through creative efforts utilizing a combination of the cut-and-
cover excavation, NATM and an advanced underpinning control method.



