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Countermeasures against Deterioration and Grouting into Cavity behind Concrete Lining of Tunnels Built
with Laggings—Joban Expressway Tunnels in Hitach Area —

By Kazuo Miyazawa, East Nippon Expressway
Company Limited

The Hitachi tunnel group comprises 15 tunnels which
exist along 25 km between HitachiMinami-Ota and Iwaki-
Nakoso interchanges on the Joban Expressway. Almost all
the tunnels were constructed with conventional methods
and it has been over 25 years since they were put into
service. This report gives information on approaches for
grouting works into cavity behind the lining using the
PVM (Percussive-drilled Void Measuring) System which
is a new investigation method against the cavity behind

¢ the lining. It is explained in connection with measures
BEEIBIMRD b RIVEE against water leakage and deterioration of lining.
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Tunnel adjacent to Pile Foundation of Viaduet—TEPCO Shin-Toyosu Electric Pipeline—

By Takayuki Komine, Tokyo Electric Power Company

TEPCO is installing underground ultrahigh-voltage
power transmission cable of 22 km between Kawasaki
Thermal Power Station and Shin-Toyosu Transformer
Station. This report covers underground electric pipeline
between the Shin-Toyosu Transformer Station and
Shinonome Public Utility Conduit of this project.

These works involved shield tunneling of 1.2 km, shaft
building of a depth of approximately 40 m and cut-and-
cover work of 80 m between the starting shaft and the
public utility conduit. This report contains information on
construction results such as works adjacent to existing
structures and crossing a canal in shield tunneling, shaft
building using an open caisson with pressing-in technique
and cut-and-cover works 5 m under a bridge and
BEIHRRITHRIRR renovation works of the public utility conduit.
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Sewer Pipe Life Extension with the Free Section SPR Method—Bureau of Sewerage, Tokyo Metropolitan
Government Reconstruction of Suna Sewer Main—

By Yuji Ito, Bureau of Sewerage, Tokyo Metropolitan Government

Since 1985 when 100 % diffusion of sewerage was more or less achieved in Tokyo, the Tokyo Metropolitan
Government Bureau of Sewerage has developed, in partnership with private enterprises, the SPR method that
does not stop the flow of sewage and not dig overburden. Initially, small diameter circular pipes were targeted
and the free section SPR method for large non-circular pipes was developed in the 2000s.

This report gives information on the Suna sewer main reconstruction which is one of the major sewers main
as an example of reconstruction using this free section SPR method.
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Tunnel Deterioration Prediction to Compensate for Lack of Inspection Data

By Yoshikatsu Ogawa, Kiso-Jiban Consultants Co., Ltd.

In general, it is difficult to conduct renewals of tunnel structures. In cases where deterioration or damage has
occurred on them, massive countermeasures are essential and these require high operation and maintenance
costs. For that reason, it is considered that there is a need to convert to preventive operation and maintenance
by utilizing such things as past inspection records. However, it is the current situation that the usable
information is scarce for tunnels aged dozens years and older due to such things as missing of necessary
information.

The subject of this study was a road tunnel in Nagasaki Prefecture. The degree of soundness of the tunnels
was judged for each span of concrete form based on scarce information on such things as cracks, water leakage,
exfoliation, etc. We set the state transition probability with a focus on the ratio of damaged spans to total and
proposed a deterioration prediction model based on the Markov probability theory. As a result, it was confirmed
that degree of soundness and evaluation by deterioration prediction models match comparatively well. It is
thought that it will be possible to apply this to future efficient and effective operation and maintenance for
tunnels because the method’s validity was confirmed as a deterioration prediction for road tunnels which
information is scarce.
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