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Clever Conveying

Tunnel Diameter : 7.10m Tunnel Diameter : 11.30m

Min. Radius : 1,000 m Min. Radius : >457m

Minera |: EPB Minera I: EPB, Hard Rock

TBM Supplier : Herrenknecht TBM Supplier : Herrenknecht
Conveyor Length : 2,500 m Conveyor Length : 5410m

Belt Width: 1,200 mm Belt Width : 1,000 mm /1,600 mm
Capacdity : 2,000t/h Capacity : 1,200 t/h

Installed Power : 2X355 kW Installed Power : 4X 160 kW, 2X90 kW

Belt Storage Capacity : 400 m / vertical Belt Storage Capacity:  2X300 m/ horizontal
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Shield TBM Cut through an Old Sewer Main—the Sagami / Tokyu Through Railway, the Hazawa Tunnel—

Tomoaki Matsui, Japan Railway, Construction, Transport and Techrology Agency

In recent years, underground structures have been
converging in urban areas and there are cases in which, even
| ifan underground route is carefully explored, it is not possible
to avoid existing underground structures. In the Hazawa
Tunnel on the Sagami / Tokyu Through Railway, a sewer
pipe of 1,500 obstructed Shield TBM driving for 40m long
that meet at 18° and new sewer pipe were installed to shift
the section. As the obstructing pipes were deep and it was
difficult to remove them with the cut-and-cover, the technique
for Shield TBM directly to cut through the pipe were selected.
This report contains information on works of cutting through
* the sewer main of ¢1,500 and the branch sewer of $250

intersecting at a right angle, shield equipments used for
BRI —IL FICHIBI S h =B EOE N cutting obstacles and construction results.
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TV, BIAEGE, SFKTER—) Y 2)0REICE), PRVBEIETHLIEAHALL, 22T, #Ilgk
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Dig Weak Ground Directly below Shrine and Steel Tower on Ridge Using Various Auxiliary Methods—the Chubu
QOdan Expressway, the Kazone No.3 Tunnel—

Yusuke Yasuda, Konoike Construction, Co., Ltd.

The Kazone No. 3 tunnel is a mountain tunnel of 165m in length on the Chubu Odan Expressway which is currently
under construction. A shrine and a power line tower are located directly above the tunnel with approx. 30m of cover. In
the original design, it was assumed that the ground was
comparatively good under the facilities (shrine / power line
| tower) but it was discovered that it was fairly weak according
to the results of additional surveys ( vertical, whole line
horizontal boring). Consequently, tunnel design was reviewed
based on the results of numerical analysis in keeping with the
changes in ground conditions and, excavation progressed
using auxiliary methods along with exhaustive monitoring
and management. As a result, it was possible to limit the
effects on adjoining facilities to within allowable values.

This report contains information on the tunnel design
change at the time of construction, construction with auxiliary
BREIR methods and monitoring and measurement methods.
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Mesures to Reduce Impacts on Parallel Existing Tunnel Approx. 5m Away through Prediction Analysis of
Impact—the Tokai-Hokuriku Expressway, the Uwano No. 1 Tunnel—

Masaru Imashioya, Central Nippon Expressway Company Limited

The 2nd phase of the Uwano No.l Tunnel project were to construct a new tunnel adjacent to the 1st phase tunnel in
service at the smallest distance of approx. bm. In order to
control the impacts on the lining of the 1st phase tunnel, two-
and three-dimensional excavation analysis was conducted to
plan excavation and auxiliary methods and monitoring. Two
main monitoring cross-section were set in the zone where two
tunnels get closer. Selection of suitable auxilially methods was
conducted based on the analysis input conditions of which
were reviewed through comparing monitoring and analysis
results, and excavation was carefully progressed through
monitoring and management with control standard. In
addition, based on the results of monitoring and analysis, it
was possible to control stress on the existing tunnel lining to
within the allowable values by setting installation ranges for
forepiling and casting invert concrete earlier.
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Commentary on 'Guidelines on Measures to Prevent

o Labour Accident Due to Fall of Loosen Rocks in Cutting
b pPpessiglent=0a7 ]l @3 50 Po )/H—” 2 .5¢qeeti Face of Mountain Tunnel Works'

. —— el Naotaka Kikkawa, Japan Organization of Occupational

E , g Health and Safety

S § & w L’:_I This report explains the contents of * Guidelines on

E g {’5 WT}T 5 % v '8 "E Measures to Prevent Labour Accident Due to Fall of Loosen

1Oy Bl avsu—r >/ ;1 3 Rocks in Cutting Face of Mountain Tunnel Works’ issued by

05_% E D — 7 ! T the head of the Labour Standards Bureau of the Ministry of

g E ,/’j/’ E § Q Health, Labour and Welfare on 26th December, 2016.

T oo ’ 16 5 Combined with industrial safety and health-related laws, these

BEHOMLA (ER) | AR me } | Z guidelines have the aim of preventing labour accidents from

; N T B ’ falling rocks during mountain tunnel works. Specifically, each

D mR s ; ideli i

T Ji,mnsvéxsma”: v s§ct10n of the guidelines presents measures to pmld eve‘n

; DEFOREUNMKG T DEFORMATON OF SHOTCRETE | higher standards of health and safety for all people involved in

pommmmnme TOTAL DEFORMATION ~~n oo mm oo - the construction of tunnels introducing concepts of health and

Hid Il EsR e NATMOZE LS safety.

;55@’? ERREHIL b > RIVCHIFHOY IRV NEROZETETIVICET %

Uy 7 BN ML ARAEDRIE, vy 2R/ FMEEE N A VBEEICEET ARTY Y F T L— b RALTCHIL
WHEBENEEGEAZ A LIHBEELL, LoL, RTY VI T L— ML ASTRNESRELZEP LTy 7KL b %
ROBEOELTH B VCIIRFFTTVICER LB %0

AR TETT, XTV 77— MIXAERNENREZERERICL D HOMCT 5, RIS, EREEYERL
HB0y 7RV NONERBOMESLIRTT 5. BB, 20O TEBERDL N v AVICBIT2T0y 78
VP XROBELTIEETVEREL, TN EOCRIEFTLRIRET 2,

Design Model for Rockbolting with Plate in Weak Rock Tunnels

Tsuyoshi Domon, Tokyo Metropolitan University

The effects of support pressure due to rockbolting with bearing plate are considered to be that support pressure is
transmitted to the ground through bearing plate which fixes the head of the rock bolt on the tunnel wall. However, there
are few reports that mention concept of design or design models for rockbolting considering the effects of support
pressure with bearing plates.

This research first clarified the effects of support pressure from bearing plates with model experiments, Next, it
presented a concept for dynamic mechanism of rockbolting that could express experiment results. Finally it was
concluded by building a simple dynamic model for rockbolting in weak rock tunnels following this concept and
proposing a design model based on this.
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