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地下水位の高い条件下でのHEP&JES工法の施工
―東北本線 中江南こ道橋―

鉄建建設(株) 本柳 亮

中江南こ道橋新設工事は，JR東北本線とアンダーパスで立体交差する道路函体をエレメントけん引工
法の一つであるHEP(Highspeed Element Pull)＆JES(Jointed Element Structure)工法で構築するもので
ある．地下水位がGL-1.5mと高い条件下での立坑構築では，掘削底盤付近の粘性土・砂互層で盤ぶくれの
発生が懸念されたため，間隙水圧を計測管理し，その危険性を確認しながら施工した．また，函体構築で
は支障物の有無に応じて機械掘削と人力掘削を使い分けた．その結果，両掘削方法とも掘進精度や軌道へ
の影響は同程度であり，施工速度は機械掘削が優れていた．本稿では，立坑構築から函体施工までの計画
および施工実績について報告する．
Construction Using the HEP & JESMethod under High Groundwater-Level Conditions
―The Nakaeminami Overpass on the JR Tohoku Main Line―
By Ryo Motoyanagi, Tekken Corporation
The construction project for the new Nakaeminami Overpass involves building a road box culvert that
passes beneath the JR Tohoku Main Line using the HEP (Highspeed Element Pull) & JES (Jointed El-
ement Structure) method, one of the element traction methods. During the construction of the shaft under
high groundwater-level conditions (GL−1.5 m) , there was concern that heaving could occur in the
alternating clay-sand layers near the bottom of the excavation. To address this issue, pore-water pressure
was monitored and controlled throughout the excavation, and the work proceeded while continuously as-
sessing this risk. During the construction of the box culvert, mechanical excavation and manual excavation
were selectively employed depending on the presence of obstructions. As a result, both excavation meth-
ods exhibited comparable excavation accuracy and had a similar influence on the railway track above,
while mechanical excavation achieved a higher construction speed. This paper reports on the planning
and construction results of the project, from shaft construction through completion of the box culvert.

崩壊履歴のある既設高速道路のり面にトンネルを掘削
―中央自動車道 新小仏トンネル―

中日本高速道路(株) 小林 大助

中央自動車道新小仏トンネルは，中央自動車道八王子JCTから上野原IC間(上り線)の渋滞対策事業とし
て，新小仏トンネル(Lʹ2,304m，掘削断面積74m2)を新設する工事である．本トンネルの東坑口部付近で
は，崩壊履歴がある延長約266mの既設高速道路のり面にトンネルを掘削するというきわめて厳しい地形条
件に加え，供用線との近接施工となった．当該区間では，地表面沈下やのり面変位，発破振動など多様なリ
スクが想定されたため，施工管理検証区間を設定し，各計測結果の検証，掘削方法の妥当性などを検討す
るとともに，静的影響・動的影響の管理レベルに応じた緊急管理体制へ速やかに移行できる環境を構築し
た．本稿では，早期閉合，先受け工などによる変位抑制効果を踏まえた施工結果を報告するとともに，多角
的な計測と自動警報システムを組み合わせた包括的なリスク管理手法および得られた知見について述べる．
Tunnel Excavation in an Existing Expressway Slope with a History of Collapse
―The Chuo Expressway, the Shin‑Kobotoke Tunnel―
By Daisuke Kobayashi, Central Nippon Expressway Company Limited
The Shin‑Kobotoke Tunnel on the Chuo Expressway is a project to construct a new tunnel (L＝ 2,304 m,
cross‑sectional area 74 m2) as part of congestion‑mitigation measures for the northbound section between
the Hachioji Junction and the Uenohara Interchange. Near the eastern portal, the construction took place
under extremely challenging topographical conditions, as the tunnel is to be excavated in the groud directly
beneath an approximately 266 m‑long slope of the exsiting Expressway with a documented history of
collapse, and was carried out in close proximity to the expressway lanes in service. Since various
risks—such as ground surface settlement, slope displacement, and blasting vibrations—were anticipated in
this section, a construction‑management verification zone was established to evaluate monitoring results
and examine the suitability of the excavation methods. In addition, a framework was created to enable rapid
transition to emergency management levels corresponding to both static and dynamic impacts. This paper
reports on construction results, including the effectiveness of deformation‑control measures such as early
closure and forepoling. It also describes a comprehensive risk‑management approach that combines multi-
faceted monitoring with an automatic warning system, along with the insights gained from this project.
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超大断面(掘削断面積合計855m2のめがねトンネル)を都市NATMで挑戦( 2 )
―横浜環状南線(圏央道) 釜利谷庄戸トンネル―

東日本高速道路(株) 松本 育之

本工事は，圏央道の一部である横浜環状南線のうち，横浜横須賀道路の釜利谷ジャンクション区間との
接続部に位置する延長約 1 kmのトンネル工事であり，上り線で最大485m2，下り線で最大370m2，合計
855m2となる掘削断面積を有する世界最大級のめがねトンネル(上下線の最小離隔 1 m)を都市NATMで施
工している．本稿においては，覆工厚が厚く断面形状が変化する超大断面区間の上り線における覆工(側
壁)コンクリートの施工実績と，工事箇所に近接する閑静な住宅街へ配慮し振動などの工事影響を極力抑
えながら2025年 9 月に掘削が完了した下り線におけるトンネル掘削実績について報告する．なお，本誌で
は，2024年 3 月に上り線の掘削実績について報告している．
Challenging an Extremely Large Cross Section (Twin Tunnel with Total Excavation
Area: 855 m2) with Urban NATM (2)
―The Yokohama Ring Expressway South Line (Ken‑O Expressway), the Kamariya‑
Shodo Tunnel―
By Yasuyuki Matsumoto, East Nippon Expressway Company Limited
This project involves the construction of an approximately 1 km‑long tunnel on the Yokohama Ring
Expressway South Line, a section of the Ken‑O Expressway, at the Kamariya Junction of the Yokohama‑
Yokosuka Road. The tunnel is one of the largest twin tunnels in the world, with maximum cross‑sectional
areas of 485 m2 for the inbound line and 370 m2 for the outbound line, giving a combined excavation area of
855 m2. The minimum separation between the inbound and outbound lines is only 1 m. The tunnel is being
constructed using the Urban NATM. This paper reports on the construction of the lining (sidewall)
concrete for the extremely large cross‑section inbound line, where the lining is thick and the tunnel cross‑
sectional shape varies along its length. It also presents the excavation results for the outbound line, where
excavation was completed in September 2025 while minimizing construction impacts—such as
vibration—in consideration of the nearby quiet residential neighborhood. The excavation results for the
inbound line were previously reported in the March 2024 issue of this journal.
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早期完成を目的とした効率的なトンネル施工と工夫
―国道349号 丸森第 1号トンネル―

国土交通省 宇部 鉄也

宮城県伊具郡丸森町耕野不動～舘矢間において，2019年の台風19号により阿武隈川の増水による大規模
な被災が発生した．この災害復旧事業のうち，本トンネルは，延長約1,600m，掘削断面積約58m2を
NATMにより施工するもので，さらなる安全性を考慮した山側ルートの早期完成を目的とした中で効率
的な施工が求められた．そのため，掘削はフルオートコンピュータージャンボを使用し，ずり搬出は連続
ベルトコンベヤ方式を採用した．フルオートコンピュータージャンボは切羽の状態が悪く，設計発破パ
ターンでの施工では満足いく効果が得られないことが確認されたため，データの蓄積と課題の抽出によ
り，新技術開発の足がかりとした．連続ベルトコンベヤにおいては，中断面トンネル内でのさまざまな工
夫を施すことにより，大きなトラブルなく，全体工期への影響を少なくすることができた．
Efficient Tunnel Construction Techniques and Innovations for Early Project Com-
pletion
―The National Route 349, the Marumori No. 1 Tunnel―
By Tetsuya Ube, Ministry of Land, Infrastructure, Transport and Tourism
Severe flooding of the Abukuma River caused by Typhoon No. 19 in 2019 resulted in extensive damage
in the area between Koya‑Fudo and Tateyama in Marumori Town, Igu District, Miyagi Prefecture. As
part of the disaster recovery project, this tunnel—approximately 1,600 m in length with an excavation
cross‑sectional area of about 58 m2—was constructed using the NATM. Because the goal was to achieve
early completion of the mountain‑side route to further enhance safety, efficient construction methods were
required. To improve efficiency, excavation was carried out using a fully automated computer‑controlled
drill jumbo, and excavated soil was removed by an extensible belt‑conveyor system. During construction,
it became evident that the fully automated drill jumbo could not achieve satisfactory results with the
designed blasting pattern under poor tunnel‑face conditions. Consequently, data accumulation and issue
identification were undertaken to provide a foundation for developing new technologies. For the
extensible belt conveyor system, various measures implemented within the medium cross section tunnel
made it possible to avoid major issues and minimized the impact on the overall construction schedule.
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