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Construction of Shallow Tunnels of Tohoku-Shinkansen in Unsolid Ground
By Noriyuki Saeki, Japan Railway Construction,Transport and Technology Agency
Tohoku-Shinkansen (Superexpress Rail Line)has 13 tunnels with the total length of 17.4km between

- Hachinohe and Shichinohe which are located in Kamikita
Plain of the eastern area of Aomori Prefecture. The cover of
80 % of the total length of these tunnels is not more than
20m and the geoclogy of it mainly comprises unsolid soft
sand and gravel in the marine terrace group of the Tertiary
Pliocene Epoch and the Quaternary Pleistocene Epoch that
interspersing silt and volcanic ash. Some auxiliary meth-
ods have been adopted to excavate the shallow tunnels in
unstable ground. This paper reports the construction re-
cords of Rokunohe Tunnel where the long forepoling
method was used to cross the railway line, Sambongihara
Tunnel which is excavated with the SENS(Casting Sup-
port Tunnelling System using TBM )and Ushikagi Tunnel
where the forepiling method using steel pipe sheet piles

B = AKE b v RIVONATMREI O &R KRR was adopted.
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Breakthrough of Hamamatsu Tunnel of Tomei Expressway No.2

By Masato Goto, Central Nippon Expressway Co., Ltd.

The Hamamatsu Tunnel Project of Tomei Expressway
No.2 encountered the unexpected gushing of turbid spring
water through the pilot tunnel constructed by the TBM due
to the cavern in the limestone, The heavy rainfall caused
this gushing of ground water whose discharge was up to
1,400m®/h and that have broken the lining by the shotcre-
ting. The boring for drain was performed and detected the
big cavern. The drain tunnel arriving at the cavern was
excavated(The length of drain tunnel was 23.5m).

; This paper describes the investigation of cavern, analyzes
= : the mechanism of turbid water gushing and proposes the
EEEARNTEN5620tF/hd HiK measures against it.
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;;;;;; ® _[30m | Construction of Underground Space for Hydropower Plant using Intelli-
2 I N it % ——————— gent Construction System
= [ I ® By Yuji Kashiwagi, Kyushu Electric Power Co., Inc.
g8 [T @ Omarugawa(Omaru-river) Pumped Storage Power Plant of Kyushu Elec-
g e tric Power Co., Inc. is now under construction in Omaru River in Miyazaki
_Af___@:::::A Prefecture. This hydropower plant has the effective head of 646m, the maxi-
_______ @ mum discharge of 222m°/s and the maximum output of 1,200MW (300MW /u
______ ® nit X 4units). This plant is constructed with the NATM using the Intelligent
®___ Construction System, and is warhead-shaped, 24.0m wide, 188.0m long and
©@ 48.1m deep, and its section area is up to 1,000m’ and its excavation volume is
R TFRF v T 160,000m?,
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Subway Tunnel Construction using Both of Shield
Tunnelling and NATM

By Yukio Hagino, Yokohama Municipal Govern-
ment

The Circular Subway Line of Yokohama City with
the length of 13.1km between Nakayama and
Hiyoshi is now under construction and the structure
of 82% of this line(10.5km)belongs to the substruc-
ture. The stations are constructed with the cut and
cover method and the tunnels are constructed with
the shield tunnelling method mainly and with
NATM partially. In the tunnel section between
Hiyoshi-Honcho Station and Hiyoshi Station, the
shield tunnel and the tunnel by NATM will join in
the ground. Hiyoshi Station will be constructed with
the NATM to be applied to the big underground
space. This paper reports the planning and design of
these two sections.
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Study on Damage by Salt Attack to Shield Tunnels in
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--eE@e - HRY 90mm, W/C41% tute

E Corrosion of re-bars and bolts of reinforced concrete
55" 8 i segment makes cracking, spalling or stripping of concrete
gﬁ | o and deteriorates the bending capacity of joints of seg-
;{ é A/Q/Q/G/W ment. These negative factors lead to the deterioration of
* 4 durability of lining and structural capacity of segment.
g 1 Shield tunnels in coastal areas are subject to the damage
é 9 be. 4 ;;; 5%% A by salt attack d})e to th'e 'leakage o.f seawa_lter and the <?x-
P e g0 posure by sea air containing Chloride. This paper studies

0 __H_:;é"ﬁmmlﬂ B the mechanism of damage by salt attack and proposes the

0 10 20 30 40 50 60 70 80 90 100 measures against it through the research of the Chloride
REFY (F) content in shield tunnels and the Chloride ion density in
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concrete segmental linings.
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