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JR横須賀線下の小土かぶりおよび新幹線橋脚間の狭隘空間で函体を連続施工
―東京都市計画道路補助163号線拡幅整備―

東日本旅客鉄道(株) 池本 宏文

西品川一丁目地区市街地再開発事業では，再開発により増加する自動車・歩行者の動線の確保および防
災上の課題解消のため，東京都市計画道路補助163号線の拡幅を進めており，JR東日本では市街地再開発
組合からの委託により，JR横須賀線および東海道新幹線の高架橋と交差する歩車道の設計・施工を行っ
た．本工事では，車道と歩道の 2つのボックスカルバートおよびU形擁壁を鋼製エレメントを活用した非
開削工法であるJES工法により施工した．函体の施工は横須賀線下の最小土かぶり0.44m，新幹線橋脚間
を離隔0.8m程度で近接施工する難易度の高い工事であった．本稿では，必要な道路幅員や空高を確保し
つつ，横須賀線下の小土かぶりや東海道新新幹線橋脚との離隔を確保するために行った構造および施工方
法の検討内容について報告する．
Sequential Construction of the Boxes in the Narrow Space between the Shinkansen
Piers and with the Small Soil Cover under the JR Yokosuka Line
―Tokyo City Planning Road Auxiliary Route 163 Widening Project―
By Hirofumi Ikemoto, East Japan Railway Company
The Urban Area Redevelopment Project in Nishi-Shinagawa 1 Chome includes widening of the Tokyo
city planning Auxiliary Route 163 to secure the movement line of vehicles and pedestrians to cope with the
traffic increase due to the redevelopment and to solve disaster prevention issues. JR East was
commissioned by the Urban Redevelopment Association to design and construct a pedestrian walkway
that intersects the JR Yokosuka line and an elevated bridge of the Tokaido Shinkansen. In this project,
two box culverts and a U-shaped retaining wall for the roadway and sidewalk were constructed using the
JES method, a trenchless method that utilizes steel elements. A minimum soil cover of 0.44 m under the
Yokosuka Line and a separation of 0.8 m between the Shinkansen piers made the construction of the boxes
a very difficult task. In this paper, the authors describe the details of the structure and contents for
discussion of the construction method used to ensure the necessary road width and clearance and to
ensure the small soil cover under the Yokosuka Line and the separation from the piers of the Tokaido
Shinkansen.

大型自由断面掘削機と制御発破を併用して硬岩地山を突破
―名護東道路 4号トンネル―

内閣府 伊佐 真幸

名護東道路 4号トンネル工事は，名護東道路の中でもっとも那覇市側に位置し，起点側坑口付近とトン
ネル直上部に民家が点在する延長L=1,021mのトンネルを建設するものである．発破掘削による騒音と振
動に対する周辺住民への影響が懸念されたため，発破を使用せずに自由断面掘削機の大型化を図ったが，
機械掘削のみでは施工不能な状況になり，制御発破を併用した新たな施工方法で掘削を行った．本稿で
は，制御発破併用の大型機械施工に至るまでのプロセスや施工結果にもとづく騒音と振動の低減効果につ
いて検証するとともに，本工事で開発実用化したAI切羽評価システムおよび工事従事者の健康管理を目
的とした脈拍モニタリングシステムの現場導入効果についても報告する．
Breaking Through Hard Rock Ground using a Combination of a Boom-Type
Roadheader and Controlled Blasting
―Nago-Higashi Road No.4 Tunnel―
By Masayuki Isa, Cabinet Office
The Nago-Higashi Road No. 4 Tunnel Project is located on the Naha city side of the Nago-Higashi Road
and includes the construction of a 1,021 m long tunnel with private houses scattered around the tunnel
portal on the starting point side and directly above the tunnel. Concerns were raised about the noise and
vibration caused by blasting excavation and its impact on residents in the surrounding area, and we tried
to construct the tunnel using a large boom-type roadheader without blasting. After mechanical excavation
alone was no longer feasible, a new tunneling method using controlled blasting was used to excavate. In
this paper, the authors report on the process leading to the excavation of large machinery with controlled
blasting, and the verification of noise and vibration reduction effects based on the excavation results from
the use of them. The authors also report on the AI face assessment system developed and put into
practical use in this project and the effects of introducing a pulse monitoring system for the health
management of construction workers at the construction site.
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前方探査手法を活用して断層破砕帯の発達した三波川変成帯を掘削
―国道42号有田海南道路 5号トンネル―

戸田建設(株) 内藤 将史

有田海南道路 5号トンネルは，和歌山県有田市から海南市までの国道42号有田海南道路事業の一部であ
る延長L=2,033mの道路トンネルのうち，有田市側L=1,206mを施工するものである．地質は三波川帯に属
する中生代三畳紀～ジュラ紀の三波川変成岩(緑色片岩，黒色片岩，蛇紋岩など)で構成され，大小多数の
断層破砕帯の出現が予想されていた．このため，先進ボーリングにより破砕帯を確認しながら慎重に進め
ていたが，想定より数十m手前で切羽崩落が発生し，支保工の変状・倒壊が生じた．したがって，本稿で
は，切羽崩落の発生要因を究明するための各種調査結果や対策工検討の内容と，崩落部以降では各種前方
探査手法を活用した支保パターンおよび補助工法の選定による施工結果について報告する．
Excavation of SambagawaMetamorphic Belt, a Developed Fault Fracture Zone, Using
Various Methods on Prediction Ahead of Tunnel Face
―National Rout 42, Arida Kainan Road No.5 Tunnel―
By Masashi Naito, Toda Corporation
The Arida Kainan Road Tunnel No. 5 project is to build a part of the road tunnel on Arida city side with
a length of 1,206 m out of a whole length of 2,033 m which constitutes the National Route 42 Arida Kainan
Road Project from Arida City to Kainan City in Wakayama Prefecture. The geological condition is
composed of Mesozoic Triassic to Jurassic age Sambagawa metamorphic rocks (greenschist, black schist,
serpentinite, etc.) belonging to the Sambagawa Belt, and numerous small and large fault fracture zones
are expected to occur. The rock was carefully drilled while confirming the fracture zone by advanced
boring, but the rock face collapsed several tens of meters earlier than expected, resulting in deformation
and collapse of the tunnel support structure. In this paper, the authors report on the results of various
surveys to investigate the causes of the face collapse and contents for discussion of measures, as well as on
the results of construction after the collapsed area by selecting tunnel support patterns and auxiliary
methods using various methods of prediction ahead of the tunnel face.

営業線シールドトンネル補強・補修工事における施工効率化
―東京メトロ千代田線北千住・町屋駅間―

東京地下鉄(株) 小柴 康平

東京メトロでは，千代田線北千住駅・町屋駅間のシールドトンネルにおいて，トンネル変形の防止を目
的とした二次覆工による補強対策と，漏水の抑制，継手ボルトおよび鉄筋の発錆抑制を目的とした補修対
策を実施している．当該施工箇所は地下鉄営業中のトンネルであるため，夜間列車運行停止中での短時間
施工，建築限界とトンネル構築の間の狭隘な空間での対策工，資機材搬出入・仮置きへの制約などの厳し
い条件があり，効率的に施工するためには，施工方法などに特段の配慮・工夫が必要である．本稿では，
埋設型枠を用いた二次覆工による補強や改良型高所作業車の導入など施工方法の効率化について報告す
る．
Improving Construction Efficiency of Shield Tunnel Reinforcement and Repair Work
for Operating Lines
―Tokyo Metro Chiyoda Line Between Kita-Senju Station and Machiya Station―
By Kohei Koshiba, Tokyo Metro Co., Ltd.
Tokyo Metro is reinforcing the shield tunnel between Kita-Senju station and Machiya station on the
Chiyoda Line with a secondary lining to prevent tunnel deformation and implementing repairs to control
leakage and prevent rusting of joint bolts and reinforcing bars. Since the working site was in the tunnel
where the subway was in operation, there were severe conditions such as a short working time during
nighttime train service suspension, the narrow working space between the clearance limit and the tunnel,
and restricted space for carrying in/out and temporary storage of materials and equipment. Therefore,
special considerations and construction methods were required for efficient construction. In this paper, the
authors report on the efficiency of construction methods, such as reinforcement by secondary lining using
the permanent concrete forms and the introduction of improved elevating work platforms.
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性能照査型設計法が導入された新しい鉄道トンネルの設計標準

(公財)鉄道総合技術研究所 野城 一栄

鉄道に関する技術上の基準を定める省令が2001(平成13)年に仕様規定から性能規定に移行したことを受
け，鉄道トンネルにかかる設計標準について，2014(平成26)年以降，学識経験者，鉄道事業者などからな
る委員会が設置され，性能照査型設計法の導入について検討が進められ，2021(令和 3 )年 4 月に，国土交
通省鉄道局から鉄道事業者に対して通達として示された．本稿では，性能照査型設計法が導入された新し
い鉄道トンネルの設計標準の概要を紹介する．
ANewDesign Standard for Railroad Tunnels with Performance-Based Design Method
By Kazuhide Yashiro, Railway Technical Research Institute
Following a change in the ministerial ordinance enacted in 2001 that established technical standards for
railroads from specification regulations to performance regulations, a committee consisting of academic
experts and railroad operators was established in 2014 to discuss the introduction of a performance-based
design method for railroad tunnels. In April 2021, the Railway Bureau of the Ministry of Land,
Infrastructure, Transport and Tourism issued a notice to railroad operators. In this paper, the authors
present an overview of the new design standard for railroad tunnels in which a performance-based design
method is introduced.
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