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軟弱な粘性土地盤上の盛土を土かぶり50cmでボックス推進
―JR川越線指扇・南古谷間歩行者用隧道―

東日本旅客鉄道(株) 武田 亮祐

埼玉県川越市にある市道0033号線では，JR川越線との交差部で幅員および空高が制限され，歩行者の
安全確保のため，隣接する鉄道盛土中に歩道の増設が要望されており，JR東日本がJR川越線指扇・南古
谷間 9 k926m付近において線路下を横断する歩行者専用道路を新設する工事を受託した．本工事では，線
路下にRCボックスカルバート(幅2.5m，高さ2.65m，延長9.2m)を非開削で施工するものである．土かぶ
りが施工基面高より0.5mと非常に小さいため，施工中の列車運行に支障を与えないよう，地盤切削ワイ
ヤを併用し防護の鋼板を挿入し，列車防護をしながら掘進する非開削工法であるCOMPASS工法を採用し
た．また施工箇所は，軟弱な粘性土地盤であり，非開削によるボックス掘進中の沈下が懸念されたため，
先行してボックス下面に沈下防止材を挿入する対策を行った．本稿では，施工における検討内容，および
各種計測にもとづく施工結果について報告する．
Box Jacking 50 cm Below the Surface in Embankment on Soft Cohesive Ground
―JR Kawagoe Line, between Sashiōgi and Minami-furuya Pedestrian Tunnel―
By Ryosuke Takeda, East Japan Railway Company
The width and height of the municipal road No. 0033 in Kawagoe City, Saitama Prefecture, at the
intersection with the JR Kawagoe Line are restricted. addition of the pedestrian walkway in the adjacent
railroad embankment is required to ensure pedestrian safety. JR East commissioned the construction of
the new pedestrian walkway crossing under the railroad track between Sashiōgi station and Minami-
furuya station on the JR Kawagoe Line in the vicinity of the 9k926m. In this project, an RC box culvert
(width: 2.5 m, height: 2.65 m, length: 9.2 m) is constructed under the railroad track using the trenchless
technique. Since the earth cover is 0.5 m, the trenchless technique of COMPASS method was adopted to
avoid disturbing train operation during construction. In this method, tunneling is performed by using wire
for ground cutting and inserting steel plates to protect the trains. In addition, since the construction site is
located on soft cohesive ground, there was a concern about ground settlement during box jacking. To
prevent this, an anti-settling material was inserted on the underside of the box. In this paper, the authors
report on the contents of the study of the construction and the construction results based on various
measurements.

断層の影響を受けた低地山強度比・脆弱地山でのトンネル掘削
―芦北出水道路 中尾山トンネル―

国土交通省 橋本 和浩

中尾山トンネルは南九州自動車道芦北出水道路事業の一環として，地域の基幹交通網である国道 3号の
渋滞緩和や沿線地域間の交流促進，災害時における代替ルートとしての機能が期待されている．本工事
は，芦北出水道路29.6kmのうち熊本県水俣市において延長Lʹ1,428mの中尾山トンネルをNATM(機械掘
削工法)で建設する工事である．トンネルを構築する中尾山は火砕岩類の地層に安山岩が覆いかぶさる構
造で，軟質な地質に対して土かぶりが大きいことから地山強度比が低く，大きな塑性変形が懸念されてい
た．また，当初計画で想定されていない断層や脆弱地山に遭遇した．本稿では中尾山トンネルの掘削に伴
う変位抑制対策と支保パターンの変更経緯について報告する．
Tunneling in the Low Geological Strength and Fragile Stratum Affected by Faults
―Ashikita-Izumi Road, the Nakaoyama Tunnel―
By Kazuhiro Hashimoto, Ministry of Land, Infrastructure, Transport and Tourism
As part of the Ashikita-Izumi Road project of the South Kyushu Expressway, the Nakaoyama Tunnel is
expected to alleviate traffic congestion on National Route 3, which is a key traffic network in the region,
promote exchanges between communities along the route, and serve as an alternative route in the case of
a disaster. This project is the construction of the Nakaoyama Tunnel (L = 1,428 m) in Minamata city,
Kumamoto prefecture, which is part of the 29.6 km Ashikita-Izumi Road, using NATM (machine tunneling
method ) . The structure of Mt. Nakaoyama, where the tunnel is to be constructed, is composed of
pyroclastic rock strata covered with andesite, and despite its soft geology, the soil cover is thick. As a
result, the geological strength is low, and large plastic deformation had been concerned. In addition,
geological faults and fragile stratum that were not assumed in the original design were encountered. This
paper reports on the displacement control measures and the procedure of changing the tunnel support
pattern for the tunneling of the Nakaoyama Tunnel.

施工

07

施工

19



水道本管に近接して施工する泥土圧シールドの線形変更とその経緯
―寝屋川市下水道 秦高宮雨水幹線―

日本下水道事業団 玉川 浩一

寝屋川市秦高宮雨水幹線建設工事は，総延長1,811mの親子シールド(泥土圧)工事であり，親シールド
は延長867.5m，外径φ3,130mm，子シールドは延長943.5m，外径φ2,230mmである．子シールド区間に
おいて水道管がシールド路線に近接，交差する箇所があり，シールド上部の大阪市水道管φ2,000mmʷ2
本と下部の大阪広域水道管φ3,300mmʷ1本の間をシールドが通過する．それぞれの水道管の位置の把握
と大阪市水道管基礎コンクリート下部の松杭の有無を目的とした調査を実施する必要が生じた．本稿で
は，埋設水道管および松杭調査についての調査結果からシールドの設計変更に至った経緯について報告す
る．
Change and Its Background of the Alignment of Sewer Tunnel Constructed Near a
Water Main Line Using EPG Shield TBM
―The Neyagawa City Sewerage, the Hada-takamiya Rainwater Sewer Main―
By Koichi Tamagawa, Japan Sewage Works Agency
The Neyagawa City Hada-Takamiya rainwater sewer main project is to build a 1,811 m long sewer
tunnel using a Built-in parent-child shield TBM. The parent TBM is to bore an 867.5 m tunnel with an
outer diameter of 3,130 mm, and the child shield is to bore a 943.5 m tunnel with an outer diameter of 2,230
mm. The water pipes pass close to and intersect the child TBM at some points. The TBM passes between
two Osaka City water pipes with diameter of a 2,000 mm above the tunnel and one pipe with a diameter of
3,300 mm of Osaka Water Supply Authority below the tunnel. It was necessary to conduct a survey to
determine the location of each water pipe and to determine the presence or absence of pine piles under the
concrete foundation of the Osaka City water pipe. In this paper, the authors report on the details of the
construction, from the results of the survey of buried water pipes and pine piles to the design changes of
the tunnel.

大断面シールドトンネルを1.1mの小土かぶり発進で計画
―横浜環状南線(圏央道) 公田笠間トンネル―

東日本高速道路(株) 村田 賢士

横浜環状南線は，首都圏 3環状道路の一つである圏央道の一部を構成する路線で，横浜市金沢区～戸塚
区を結ぶ延長約 9 kmの片側 3車線の一般有料道路である．約 7割がトンネルなどの地下構造となってお
り，そのトンネル群の中で西端に位置する「公田笠間トンネル」は，全長約1.7kmあり，直径約15mのシー
ルドを往復させて併設トンネルを構築する．また，土かぶり約1.1mの地点からシールドが発進する「小
土かぶり発進」を計画している．
本稿では，トンネルの浮上りに関する検討や，地盤変状の抑制対策など，小土かぶり発進という条件を
考慮した計画と設計概要について報告する．
Planning of Launching a Large Shield TBM 1.1 m Below the Surface
―The Yokohama Ring Expressway South Line (Ken- O Expressway), the Kuden-
Kasama Tunnel―
By Kenji Murata, East Nippon Expressway Company Limited
The Yokohama Ring Expressway South Line is a part of the Ken-O Expressway, one of the three-ring
roads in the Tokyo metropolitan area. The approximately 9 km long toll road with three lanes each way
connects Kanazawa ward and Totsuka ward in Yokohama City. Approximately 70 ％ of the route is
planned to have underground structures such as tunnels and trenches. Among these, the lKuden-Kasama
tunnelz as a twin tunnel with a length of approximately 1.7 km is located at the western end of the group of
tunnels. It will be constructed by driving a 15 m diameter shield TBM back and forth. In addition, the
planned location for the shield starting site is at a point with earth covering a depth of about 1.1 m. In this
paper, the authors report on the planning and design of the tunnel in consideration of the small earth cover
at the start, including the study of tunnel uplift and measures to control ground deformation.
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覆工コンクリート施工時の坑内温度および覆工温度・ひずみの計測

(株)森本組 國近 光生

覆工コンクリートの温度解析を行う際，坑内温度は部材全断面にわたり同一とした条件で解析が実施さ
れることが多い．施工時には，覆工コンクリート打設時に，坑内温度は天端付近が脚部付近より高い傾向
と一般的に言われている．このため本稿では，覆工コンクリート打設時から脱型，養生および坑内作業の
一連を通して，トンネル各箇所の坑内温度を計測し，温度環境を明らかにした．そして，覆工コンクリー
トの内部温度を計測し，温度解析の結果と対比して考察するとともに，覆工コンクリート内で計測したひ
ずみの分析から考察したものである．
Measurement of Temperature in Tunnels and Temperature and Strain on Lining
During Installing Lining Concrete
By Mitsuo Kunichika, Morimoto Corporation
When performing thermal analysis of lining concrete, it is often assumed that the temperature in a
tunnel is the same for the entire member of the component. During construction, it is generally accepted
that the temperature in a tunnel tends to be higher near the top than near the bottom when the lining
concrete is poured. Therefore, in this paper, the temperature change in each part of the tunnel was
measured from pouring the lining concrete to the form removal, curing, and through a series of tunneling
works to clarify the temperature environment in the tunnel. The internal temperature of the lining
concrete is measured and discussed in comparison with the results of thermal analysis and the analysis of
strain measured in the concrete lining.
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