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Kyoto Subway Tozai Line
Rokujizo-Kita Construction Section
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Project Outline
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The extention project of Tozai line is approx. 2. 4 Km connecting
Rokujizo station in Uji City with Daigo station which has
already opened, via Ishida station. Construction work will be
carried out by the cut and cover method for station parts

and by the shield method for runninng track section.
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At Rokujizou-Kita Construction Section between
Rokujizou Station and Ishida Station the rectangular
cross section shield method for complex lines
section which includes both crossover section
and running track section is adopted for the first
time in the world. A launching shaft (expanded
23.61m) is constructed at the north side of
Rokujizou Station, and construction work from
Rokujizou Station to Ishida Station with the distance
759.59m is carried out by rectangular cross
section shield method of high-density slurry
type. The distance of cross over section is 56m
and the distance of running track section is 697m.
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Kyoto Subway Tozai Line Rokujizo-Kita Construction Section

23-1, Rokujizo Nara-machi, Uji City to 27-4,
Ishidamori Higashi-machi, Fushimi-ku, Kyoto City

[ProjectNane|

Construction
Location

Client |
[Contractor]
[ProjectPeriod

Kyoto Municipal Transportation Bureau
Kajima-Okumura-Daiho-Yoshimura-Okano Construction JV
1st October, 1999 to 31th October, 2003

[Construction Specifications |

Cut and Cover Part ©
Launching shaft | 24.87m X 15.59m X 18.55m(Depth)
Cutting 6,787m’
Concrete 1,546m’
Shield Portion . Primary Lining
Quter Diameter H=6,500mm W=9,900mm
Crossover section{Composite segment) L=57m
Transition section{Composite segment
+Center pillar) L=5m
Running track section (DC segment) L=691.2m
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BEEUSEPERED  Cut and Cover Part Cross Section 2— )b FERERE  Shield portion Cross section
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TEHH S, (WRHE RO/ RS S, Efi (B¢ The construction site is located in the southern part of
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B - ) R 8 LTV 4 the Yamashina basin, which lies on the northern side

of the Ogura pond. The soil profile consists of lower

i, LR b aAhE (REh s ) | BEARRE L (B diluvial beds (Osaka Group), upper diluvial beds
EHERES) . [ FHE CRBIEHRE) DIET, ¥ — b Fid (terrace deposits) and alluvium (including fill). The

THED A8 2 ~14.4 mT. LR (—Ih tunnel will pass through gravel of the upper diluvial beds
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Ml & MES5) PEEL 5o TR of 8.2 to 14.4m. The groundwater level ranges from
GL—2+—5milHh ) & 35, GL-2 to -5m.

(including sand and clay partially) with a depth of cover
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E I *ﬁ % Segmental Lining

b A A ko B SIA M Crossover section - Composite segment
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Composite segment is the steel structure, which is filled
with concrete. The Cross section of segment can be made
small because the stiffness is bigger than the RC structure
and others.
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The shape of primary lining and the detail of
structure are different from existing ones. It should
not be satisfied only by design procedure. Full-
scale loading tests of the segment were performed
to confirm the adequacy of their design in advance.
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Transition section
ﬁhﬁﬂ I:P*I{j%aﬁxtg}l - I~ (Composite segment with a center pillar)
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The structure of lining in the transition section is designed to be composite
segments with a center pillar (steel pipe ¢ 300mn)

Running track section
(Ductile (DC) segment)
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The segments connected with the pillars are designed with corrugated structures
and the other segments are designed with four girders.
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'...:/ _} |/ F Shield Machine

EENHD Y Y ENDERZ =V (R Rectangular cross section shield with Wagging Cutter
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In order to reduce deformation of composite segment,
shape retainers are equiped.




A shield machine of high-density slurry type was adopted, and a "wagging cutter” was used as the excavating mechanism.

This Wagging Cutter excavates the tunnel face by means of a cutter head wagging within a fixed angle, and the

corners are cut by overcutters. By wagging the cutter for the set angle the spoke length of main cutters can be changed

variously and the territory of the main cutter is expanded and the burden of overcutters is reduced.
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Erectors
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A segment erector which is gate type with sluing
function is equipped at each side. In order to handle
both composite and DC segments, the erectors which

can be controlled by six axes were newly developed.
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ﬁﬁ I Construction Works
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Launching and AW E LTVET,
arrival protection : o NPT . : , ;
by soil improvement -It .1s p.lanned that high pressune_Jet mixing method is mainly adopted and chemical
injecting method to protect defects at the base.
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The Launching base consists of the facility equipment base and the driving base.
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Shield driving and
driving control
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"Alkagel", which chiefly consists of natural high polymer, is used in the additive
mud material. Also, by adding plug material at the screw conveyor, blow-out
prevention and soil improvement effect are anticipated. For backfill grouting, BS

method is being used.
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The various measurements are carried out to
comprehend primary linings and foundation
movements at crossover section,transition
section, and running track section.
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CEY: 8545l Back Filling Facility
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Simultaneous back filling pipe is adopted which mixes liquid A (main material)
and liquid B (special water glass) around exhausing nozzle to prevent the back
filling materials from hardening in the pipe.
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