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COMPASS I.#: (COMPAct Support Structure method) i&, BMETIZABERKE 2 EO/NNIEHOR Y 7 A H Vss— b
PRETLIEMEIITETHY, RENILR) NS EAIGER IR T,

ZhZ T, COMPASS T IZ 6 OB TEREIH Y, RIFNT7THETH LY, FREPEYV P 3mULEERLD
FARABMDTTH o7z, FIEETICN LER2RZEEEHRET 2700, S LB B CENY - FHEAH 2 ML,
HELEERL TH LA T Lz, AT, COMPASS THEOR T HEL
FHBE LR L OER LRI oW T THERE X TR T 5.
~ Install Small Box Tunnle Three Merter Underground Using Trenchless
Technique with Cutting Wire—Hebikawa Bridge between Tanaka and
Oya on the Shinano Railway—

By Tomoaki Nishimura, Tekken Corporation

The COMPASS method (COMPAct Support Structure method) is a
trenchless technique which is used to construct small box culverts such as
pathways and water channels underneath railway lines and has been applied
| in cases in installing them comparatively shallowly.

This was the first time to install box culvert over three meter underground
despite seventh uses of the COMPASS method. In order to ensure further
safety for train operation, we investigated monitoring and management
systems at each construction phases and implemented measures to finish
them. This report contains information on the COMPASS method, the results
of all investigations and construction results for the measures implemented.
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ZFH20mbdby, HAMAS»S P AVBIEBI TOT 72 AE, TERAERO—NZH5ATAIBRGEHRETLIEN
BE S hizr, TEHERIMTROBER D ETT 50 0EBEO5FIERTETH 7.

—RANE b YA NVEEBIIE L o TEBMM OO (WL, R#ERT, BRERELRO AT, 20H M ANV
ZHHIL, BBIELION—BNTHL. LirL, BEFN ANV EBZOL) BRI EFRERZEGETH 72720, L
ROED BT 7 ARAEEL Y ANVTOCBITAEBEFEICOWT, TR - BEKRZELQEE, TROXRI]
FREFALTEBESE., AR TEEOBEAEII O THRET 5.

Use Skew Steel Arched Supports in the Skew Portal on Slope to Breakthrough—National Route 289, Hachijuri-goe
No.7 Tunnel—

By Tadao Karazawa, Ministry of Land, Infrastructure, Transport and Tourism

There was steep ridge around the origin side portal (breakthrough side) of the No.7 Tunnel on National Route 289.
The slope and tunnel alignment meet at an angle of 28° which causes a skew tunnel portal. In addition, the difference of
height between the portal and the nearby works road was approximately
20m. Though a temporary bridge connecting the works road to tunnel
formation level was once designed to use for construction delivery, it was
rejected because the bridge was designed to occupy the part of the road
that the delivery to the other construction site had used.

In general construction process of tunnels, a portal at the breakthrough
side is created using cutting, protective embankments, foundations, etc.
before breakthrough, and then the tunnel is excavated to make a
breakthrough. As it was difficult to conduct a usual construction process
under such difficult conditions that did not allow to approach from outside
we build the portal in advance using skew steel arch supports obtained
by repeated investigation of construction process and cost and finished it.
This report contains information on applying the technique.
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Reinforcing Tunnel Congested with Electricity Cables Using Permanent Formwork

By Takuya Nobata, TEPCO Power Grid, Inc.

Inner space in some shield tunnels is reduced due to ageing deterioration and changes of ground condition. In such
cases, we can first select a measure such as installing additional concrete lining on existing tunnel wall. However, in

200mm  EEER PRl tunnels for underground power transmission, it is common
for cables installed on the side walls and it is not possible to
900min 1l st » ensure an effective space to build additional lining.

1 Consequently, we considered to Install reinforcing pillars at
- L the center of the tunnel cross-section in order to enhance
strength of the tunnel. The cables congestion in the tunnel
hinder to pour concrete to make RC pillars. We succeeded in
reinforcing with pillars using permanent formwork which
has brought good results in the rehabilitation of sewers. This

RHEINT =270y () B R

Pl J A report contains information on the sequence up to applying
I @i A OE permanent formwork and construction results.
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Shield TBM Driving Parallel to Four Subway Lines and Two Water Pipes and Removing Obstacles
Ahead—National Route 479, Shimizu Utility Tunnel—

By Tomo-o Hirota, Osaka City

The National Route 479 Shimizu Utility Tunnel Installation Works 4 was designated to construct a utility tunnel that
houses electricity / water supply lines under National Route 479
using an EPB shield TBM. The tunnel is 1,343m in length and lined
with segments with an outer diameter of $5.0m and inner diameter
of ¢4.6m.

The conditions of these shield works were: small cover of 6 to
10m (1.2 - 2D), probable existence of weak clayey ground of 0-2 in
N-value, TBM driving close to important underground structures
(four subway lines, two large water pipes, etc.) the whole way and
removal of underground obstacles in compressed air. It was a great
challenge to reduce the impact on the vicinity including nearby
structures.

This report contains information on measures for constructing
close to important underground structures as well as construction
results including work to remove obstacles in compressed air.
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Seismic Evaluation and Design Method for the Structure Connected with Bitten (JES) Joints

By Tomonori Abo, Tekken Corporation

Some grade separating projects had been promoted through installing box culvert and so on in order to remove level
crossings for reducing traffic congestion and accidents. This study targets box culverts that are composed of
steel-concrete sandwich members using bitten joints, called ‘JES joints’. Structures using JES joints are called ‘JES
structures’ which was developed as methods that enable to construct structures underground jacking elements into the
ground and have been used at many site. However, there has been no aseismic design method established for
application to design under the ground condition such as ground deformation can be estimated to enlarge or liquefiable
ground. Seismic evaluation have been analysed using simple evaluation methods or load test resuits.

This study constructed a method that made it possible to quantitatively evaluate aseismic performance of JES
structures through model tests and numerical analysis and further, through application of this method aseismic design
become aveilable using static non-linear frame analysis that models JES materials as frames.
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