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gﬂ{#g hé%% !ﬁﬁ i By Kazuo Motono, Japan Railway, Construction, Transport and Technology Agency
o b RIVY 5'77%5@%@@&%;6&75\ The Sansaka Tunnel is a 1,400 m mountain tunnel located in Saga Prefecture. It is part of the Kyushu

RS . Shinkansen Nishi-Kyushu Rout
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. EEXET—HREGET S LTERTS

h‘ is currently under construction. Tunnel condition is unique that
overburden is small throughout much of the tunnel and is around
two meters at the smallest and forty meters at the largest. The

Z&b‘ﬂ:‘(%% tunnel passes through hillocks formed from sandstone of the
VA HESE

(15 L, 73—7“[2%‘3&#7 % Kishima Group in the Paleogene Period and crosses under three

LEY) valleys with small overburden. The subsurface layer has weak

BIXEOBERERS T T EHHRD

filled soil and strongly weathered sandstone with developed
cracks. One portion of ground contains unconsolidated soil and
' there is concern about a decrease in face stability and an increase
in settlement during excavation. This report gives information on
excavation plans and results in penetrating through small

overburden sections using ground improvement as a measure to
BEREHMUIZRTOBIETIKR ensure face stability.
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Extremely Close Twin Tunnels with No-heading / Early Closing with Invert Steel Ribs —Maizuru-Wakasa
Expressway, Torihama Tunnel—

By Chikako Nakahori, Central Nippon Expressway Company Limited

Torihama Tunnel (149 m in length) on The Maizuru-Wakasa Expressway is extremely close twin tunnel that
was constructed without heading tunnel and seil stabilization between two tubes. Its construction was
conducted to inhibit loosening of ground by spraying shotcrete
and placing invert steel ribs 5-10m behind the cutting face
throughout both tubes. This report discusses the characteristics
of deformation behaviour of twin tunnel during construction
showing the results of convergence measurement and wall
deformation of advancing tube when cutting face of following
tube passing. Further, this reports states the effectiveness of
quickly closing with invert steel ribs as a tunneling technique for
extremely close twin tunnel and future challenges with references
to three-dimensional elasto-plastic analysis results that suitably
4 simulated the construction processes of excavation and quickly
HiiOes closing.
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Connect Channel Shield Tunnel to Intake Caisson below the Seabed —JR Kawasaki Thermal Power Station,
New Intake Facility to Replace / Reinforce of Generator No. 4—

By Atsushi Kojima, East Japan Railway Company

N TR

These works are to connect an intake channel
shield tunnel to an intake constructed below the
sea bed with pneumatic caisson method. It was
planed that shield would arrive at a structure
(caisson) of intake that is combined with its
arrival shaft and there was concern about
collapse due to breaking-out of slurry with high
water pressure of approx. 0.34 MPa at the time of
shield arrival, For this reason, we made a plan to
install an arrival room to endure high water
pressure within the intake caisson where shield
would arrive in.

This report gives information on construction
results of the pneumatic caisson and shield
BEIIERMET arrival in weak cohesive ground.
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44.6 km Tunnel with Maximum Overburden of 1,246 m Passing through the Malay Peninsula —Pahang-
Selangor Raw Water Transfer Tunnel, Malaysia—

By Takashi Kawata, Shimizu Corporation, Nishimatsu Construction, Ltd., UEMB, IJM Joint Venture

The Pahang - Selangor Raw Water Transfer Tunnel in Malaysia is a long tunnel of 44.6 km. This project is a
large-scale specific overseas project to construct 2.5km work tunnel divided into 4 lots and a 44,6 km raw water
transfer main tunnel in 8 lots with 3 lots (34.6km) with TBM, 4 lots (9.1km) with NATM and 1 lot (0.9km) with
the cut-and-cover method. Bids opened on 28th April,
2008, notice to proceed was given on 28th April, 2009, the
contract was signed on 25th April and construction began
on lst June and has continued up until the present.

This report gives information on TBM and NATM
construction results under difficult conditions such as
granite with maximum unconfined compression strength
of 200 MPa, occurrence of rock-burst under overburden of
maximum 1,200 m, rise in ground temperature, large-
volume water inflow and excavation under river with
small overburden.
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Seismic Damage Mechanisms and Seismic Design for Shallow Mountain Tunnels

By. Hi_detsugu Miyabayashi, Japan Railway, Construction, Transport and Technology Agency

Sels‘nnc Capacity of unreinforced concrete lining in mountain tunnel is evaluated qualitatively based on
exper{ence, q}lantitative one is not normally assessed. This study implemented on-site measurements and model
experlmlents in order to understand seismic damage mechanisms for shallow mountain tunnels. In the result
we confirmed that shear deformation could occur in shallow mountain tunnels at the time of an e:arth uake 3
model experiments could recreate same damage modes as those which actually occurred caused ‘t()1 I 1alnd
shear defor.mation. Furthermore, through the results of numerical analysis, it was confirmed that damz i :ourid
also occur in tunnels due to ground conditions and that it was possible to reduce damage with fibre~reignforced

concrete lining. Based on the above results, we proposed seismic design methods for lining in shallow mountain
tunnel through performance based requirements.
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