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&Eﬁfi Overcoming Large-scale Collapse of Unconsolidated

Sandstone with High Water Head —liyama Tunnel

(Kamikura section / Tomikura section), Hokuriku

L=500) sl

STEP 2 Shinkansen—
mﬁ}, — = T I}Eaﬁ By Yasuki Tsuzuki, Japan Railway Construction,
! [ resoon | s ! Transport and Technology Agency

- liyama Tunnel is an exemplary tunnel of great length
" >0 STEP 3 spanning over 22 km on the Nagano Shinkansen: Line
J:tﬁ{lz, | ‘H\j\gﬁm BEYS linking Nagano and Niigata Prefectures. While excavating
=5 Sl A this tunnel, an unprecedented large-scale.  collapse
HRABUTEA — & XY~ TEGEEN occurred at Nagano section in September, 2003. There was
el STEP 4}:!3)5_ a large-scale cave-in at the surface which had a'190 m
i;“—‘jﬁE o overburden and an estimated 30,000 m®: of earth flowed

[ o i 1 e 7, SO into the tunnel. '
This report c%etails the L:)rocedures from the restf)ration
| 1:1&@@1%‘ i¥i . STEP 5 measures (drainage of high groundwater, grouting for
itﬁﬁ IRIEND ®+® gg:g@s ﬁ!aﬁ ground) taken in order to get to the point where it was
|t =3 " Kby possible to re-excavate this tunnel to the arrival at tunnel

penetration (construction management at the time of re-
excavation, excavation method).

wwm ABTE 4E7 —FHIA— bOAEMLET
15 skl EIS—

HRAHERT v 7

PHHAEEER B WO

EOEBRERES THEE, EE20mOXEABEETELI D AN NN— 2R Ts60TH S, RIHOKRS L
BiE, AWMEO4ET7T —F A NN BEHASNTVWEIETH S, 4ET-FHINMN- R, ey 7 OfiAEE
16m, BEWIOFTANEAI60m & KBRS RSN ©d 5, —F, MBI, ERLEOKRy 2 24—+ &b bEHHETE
AAREL T30, THBOLBEES Siciicdh, PR SEELRINERS W T, EHER,
T30 oIERICEL, €A v HKIBCERT 2EELOCEhORESBES I, TR, 4ET-F AN
N PORTIZOWT, THhbORBEAKHTIHOMA%, HIHMELRIARET 5.

Rational Construction of Four Spans Large Arch-Culvert—Kunimori Section, Dainikeihan Road—

By Keisuke Taguchi, West Nippon Expressway Company Limited

The construction works of Kuninori section on the Dainikeihan Road involves the construction of culvert of
220 m long using ' the cut-and-cover ' method.  The major
characteristic of this structure is four spans large arch-culverts. The
structure is divided into ten construction units of 15'm long in max.
and 60 m wide. Meanwhile, the member thickness realizes a more
rational demgnsions than the traditional box culverts, however, it is
susceptible/to soil properties in the supporting ground therefore
prior anal ¢sis and careful works is required. Further, there was
concern about harmfull cracks that might occur at massive member
caused by the heat of cement hydration. This report details
initiatives for problem issues in four spans arch-culvert
construction and an outline of these works.
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Removal of Left Sheetpiles beneath Underground Installation by the Ground Freezing Method—4" Section,
Nakanoshima Line—

By Motoki Nagataki, Nakanoshima High Speed Railway Company.

Nakanoshima Line (Nakanoshima Station-Tenmabashi Station, L=9.9km) is constructed and possessed by
the 3rd sector of the Nakanoshima High Speed Railway
Company, and operated by Keihan Electric Railway Co,,
Ltd. This line is to meet transport demands that are
increasing along with redevelopment around the western
district of Nakanoshima, aims to enrich the regional
transportation network that links Nakanoshima, the center
of metropolitan Osaka and Kyoto, city of tourism and
culture.

This report details construction management results in
the removal works of sheetpiles by the ground freezing
method that was hindering the excavation beneath the
Midosuji Line in the 4th sector of an approximately 440 m

long construction by slurry shield between Oebashi and
EEIIAEEERERR Naniwabashi Stations.
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Large P & PC Segment Works—Construction Works for Rainwater Storage under Osaka International
Airport—

By Takayuki Nagamoto, Osaka City

MLIT and Osaka prefecture jointly construct rainwater
storage facilities under Osaka International Airport of a
45,000 m® (approx.) capacity in order to reduce flood damage
such as flooding in the Osaka International Airport terminals
and inundation above floor level in residential areas in the
vicinity.

The storage tunnel is constructed using the slurry shie
and a 1,814m length with outer diameter of ¢ 6,300mm, infier
diameter of ¢ 5,750mm. The lining is constructed using the
P&PC segment method, integrating segments in one piece by
introducting prestress. This report details various issues and
their countermeasures in construction using the P&PC

BEIPRPCEY X v MEIRHELE segment method with the largest ever diameter.
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Research on the Long-term Behaviour of Lining Concrete of Seikan Tunnel

By Yukihiko Tsuchiya, Japan Railway Construction, Transport and Technology Agency

In undersea tunnels, important issues are measures against inexhaustible water supply and water pressure
during construction and examination for techniques of maintenance of operating tunnels, In particular, if a
situation such as flooding occurs in the undersea tunnel in the operating line, the probability of human casualty
is very high, and it results in the great threat to the safety of the social infrastructure. However, there are so
many uncertain things in the operating tunnel that the maintenance of existing tunnels relies on the
experiences of past deformed tunnels, Accordingly the same idea is employed to the undersea tunnels.

In this paper, the long-term measurement records since 1988 in the Seikan Tunnel are interpreted, the long-

term behavior of this tunnel is examined. Consequently a proposal is made of a new idea on maintenance of the
undersea tunnel.
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