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Control over Tunnel Displacement in Serpentine Ground by Early Building of Double Full Circumference
Steel Rib Support—Hokkaido Odan Expressway Hobetsu Tunnel West Section—

By Toshihisa Takahashi, East Nippon Expressway Company Limited

Hobetsu Tunnel Project is to build a mountain tunnel of a total length of 4,323m and Its West Section is in the
process of excavating a length of 1,951m by NATM on the west side. In construction in soft ground (serpentine)
with a large cover of over 250m, along with early building
of double full circumference steel rib support of high-
standard steel that controlled displacement in reference to
the results of numerical analysis, construction was
completed with a 191m (E I pattern) using auxiliary
methods such as “tunnel exterior circumference reinforce-
ment” and “long face bolts” which forms a ground arch in
the front exterior circumference of the tunnel with the aim
of ensuring face stability.

This report gives information on principle for the
structural design of double full circumference tunnel

| support of high-standard steel that control displacement of
BEEIHBTEETIRR tunnel and on construction results.
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Excavation Effects on Preceding Tunnel in Accretionary Wedge Ground and Countermeasures—New Tomei
Expressway Shimada 1st Tunnel Southbound Lane—

DO HRAR T141-0022 ﬁggﬁggl“|[X;§£j§[}32w17‘1ﬁ—/\"1u:—Uiméjvw wrAb TEL 03-5789-2206 By Ryo Okawa, Central Nippon Expressway Company Limited
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Southbound Lane works, this distance was ensured but it
was affected by the excavation of a later tunnel, settlement
of the preceding tunnel occurred and there was deformation
such as cracks in support feet and invert ends.

This report gives information on deformation character-
istics of the excavation effects on the parallel tunnel,
estimates of deformation mechanisms through numerical

analysis, measurement results and countermeasure design
and construction.
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Excavation directly under Railway Viaduct with Twin Rectangular Shield—Tokyu Toyoko Line Shibuya—
Daikan-yama—

By Sumio Tsumori, Tokyu Corporation
The underground works between Shibuya and Daikan-yama

Stations on the Tokyu Toyoko Line are to make the approx. 1.Bkm
between the stations underground with the aim of beginning
mutual through services with 5 railway companies (Tobu Tojo
Line, Seibu Ikebukuro Line, Tokyo Metro Fukutoshin Line, Tokyu
Toyoko Line, Yokohama Minatomirai Railway Company
Minatomirai Line) in FY2012 with the goal of forming a wide
network in the Tokyo metropolitan area.

Approx. 1/3 of the length of these underground works is a shield
tunneling section. The shield began to excavate in April last year
from Meiji-dori, excavated directly under railway viaduct of lines
that are in service and shield excavation was completed in January
this year. This report focuses on the shield works.
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Looking Back on the Difficult Works on Tan-na Tunnel at the 75th Anniversary of Opening—Sudden Water
Inflow of Up to 200m®/min That Occurred beneath a Circular Depression—

By Hiroshi Oshima, Kokusai Kogyo, Co., Ltd.

1t is 75 years since, thanks to the opening of Tan-na Tunnel on 1st December in 1934, the Tokaido Line which
ran via Gotemba was changed to run via Atami. The Tan-na Tunnel works were difficult and required a long
16 years for completion due to the occurrence of a large water
inflow of approx. 200m*/min, etc. The author had pinpointed the
existence of circular topographic depression in the west side of
the Tan-na basin and that it seems that great water inflow began
when excavation reached under the depression. Following this,
through the document investigation of geological features in the
tunnel concerning the large-volume water inflow and geography
and geology of ground surface were compared and, as a result of
conducting field investigations and aerial observations, etc, it
was possible to prove that these indications by the author were
almost certainly correct.

This report considers the importance of recognizing

geographical and geological features while looking back

(i%ﬁ&ﬁ%ﬁi&@?}(?fi%iﬁijﬁl#ﬁiﬁ EHEE particularly on the sudden large volume water inflow that
s & ORARE occurred directly under the Shimo-Tan-na district.
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Design Methf)d of Pipe Roof Tunnel Support considering Surface Settlement Control Effects

By Tatsuhiko Otani, Nishimatsu Construction Co., Ltd.
m(;l; izsléulr{nber of aiop(;uion of pipe roof tunnel support method has increased as NATM tunnels in urban areas
. However, its design method has still not been established and, as th i i i
that can evaluate surface settlement, most exam i : e e e
. ples are of implementing large-scale in-situ
constructing while monitoring ground surface settlement it i i s ot

\ : ., Further, it is possible th
at th(.a time of installing pipe roof steel pipes themselves. possible fhat surface setfiement oceurs
m;[:{l}isdrf}?otrt prob;;oses a1 simple design method using a model of beam on elastic bearings as a new design

at enables evaluation of the amount of surface settlement at the tim i
\ e of employing the pipe roof
support and a observational procedure of settlement prediction that evaluate final surface settlement a’f aIr)l ea(l)“?y
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