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Special Topic: Completion of the Dream Tunnel that Links Europe and Asia—Bosphorus Strait Rail Tunnel
(Summary)—

By Masahiro Iwano, Taisei Corporation

This project consisted of the construction of a 13.6 km sub-sea railway tunnel with the aim of alleviating
traffic congestion and air pollution caused by this in Istanbul, Turkey which has a similar population to that of
Tokyo (approx. 13 million).

The tunnel was built in parallel with three tunneling methods: submerged tunnel under the Strait, shield
tunnels under the land surface and NATM tunnels for the underground stations in the bedrock and crossovers
of in- and out-bound.

The construction works were very technically difficult including work to place the world’s deepest
submerged tunnel elements, world’s first work to connect the submerged tunnel and shield tunnels under the
sea bottom and computerized NATM underneath an urban area dense with fragile buildings.

This report contains an outline of the project and techniques worthy of special mention for each tunnel works.
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Dig in Serpentine using Steel Support Allowed to Yield—Otoineppu Tunnel, National Route 40—

REHEIERAEE 36N/ mm? By Koji Kakeda, Ministry of Land, Infrastructure, Transport and
TRE U2 t=25cm .
[oxlmmiTy gU=—t o TOUTISIL ' .

IR HESTRT =L t=30cm The excavating works of Otoineppu Tunnel along in the serpentine was

N predicted that there was a possibility that the tunnel steel supports would

vield by considerable earth pressure due to plastic deformation, as the
overburden of the section is over 200 m. Accordingly, we developed a
tunnel excavation analysis program that simulates situations in which
rigidity reduces as the steel supports yield and load is redistributed to the
concrete lining and the surrounding ground. We created a framework

which makes it possible to select the most rational support pattern that
%%m% corresponds to overburden depth and deformation coefficient of ground
[ SRR t=30cm_ through excavation analysis with the program. This report contains an

TG A ET
L=k (200

. HABRE e’ introduction to the program, an outline of the support pattern selection
R feUEREORE AR 1B LT framework that was constructed as well as the construction results for
RN — the serpentine section.
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fo. UL, MEAOEEIEIC X 5 RKE2EHEOEEC KB Ic X 2 # v TN CEEL 2@ RE L,
INOOBBEICH LT, FAEE - Skl . HEREES - REB - TERIMAZ I EMNTER, Sh¥T, WY
SHEHOL &, EDBEAFEAEZ B0 L15l, £ vAVEGBYOGEERRL, ZaP BRI THERRS ¥
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AT, Y-V FTHOBMES OB IEE > VLWTHET S
¢ 10.8 m Shield TBM Driving 1 km Long under High Water Pressure in Sandy Gravel— Shirakogawa
Underground Retention Basin , Bureau of Construction, Tokyo Metropolitan Government, —

By Osamu Watanabe, Forth Construction Office, Tokyo Metropolitan Government

The Shirakogawa Underground Retention Basin is a tunnel-type structure with an inner diameter of 10 m and
a length of approx. 3.2 km that allow with 50 mm/h rainfall in the Shirakogawa baisin. As the construction
conditions are harsh such as large tunnel crosssection, high water pressure, long distance, driving TBM in
sandy gravel of more than 1 km long and arrival at the shaft under high water pressure, we took measures such
as thickening slurry transportation pipes and installing cuttable material
as temporary wall of the arrival shaft and underwater arrival technique.
However, problems such as the damages of the slurry transportation
facilities due to an unexpected volume of gravel and pump blockage due
to cuttable wall materials. The client and the main and sub-contractors
worked together to overcome these issues. In response, based on
appropriate construction management and without affecting the
surrounding environment, we completed the works safely and ahead of
schedule, ensuring the quality of the tunnel structure.
= This report contains an outline of shield works and construction
BER#FERO results.
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7V — T, AL EREE SR CE T AT 2 EEABEET SRV O TWA, Lh L, BT
TRHHELEBET L OHERAZZERTERVWREASE S, 22T, FBECRBAFEOARIC X 2B TOREE~ORE
TEETX ZREET € T MALFERRET 5. £k, EESHEEL Y2 VM E LTHAVSRTWAFRPY Y »
Fio kBT ERR E LT, BARICHT 2 MR & BHAE EEES LT X D IRIEL, ZR2NL 3
Analytical Modelling Method used for the Design of Reinforcement on Lining Surface of Deformed Tunnels

By Jiang Yujing, Nagasaki University
In recent years, the number of tunnel structures that have been in service for 40 years or more has been
increasing and maintenance of these is becoming urgent task, In particular, many tunnels constructed with the
timbering support technique have voids behind the lining and it is possible that this may lead to spalling or rock
collapse due to an increase in loosening ground pressure / plastic ground pressure in the surrounding bedrock
that comes from tunneling close by or the passage of time. In design of reinforcement for this kind of tunnel,
frame model analysis that ground reaction is modeled as soil spring usually used. However, a disadvantage of
frame model analysis is that it is not possible to take the mutual action of ground and lining into account.
Therefore, this report proposes a numerical analysis modelling method that makes it possible to consider the
stability of lining under loosening earth pressure. In addition, I clarified and investigated reinforcement effect
and applicable conditions of lining reinforcement with the FRP grid that has been used in recent years as a high
performance material for tunnel reinforcement using finite difference method.
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Location, Country Sparvo, Italy

Year 2011 -2013
Application Road
Geology Soft ground

Clay, mudstone, sandstone

Tunnelling length 4,907m

1x EPB Shield:

Diameter: 15,6560mm

Lining method: Segmental lining
Cutterhead power: 12,000kW
Torque: 94,793kNm
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