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Excavation of Takaoka Tunnel of Hokuriku Shinkansen under Road Tunnel using Measurement System

By Junichi Yorita, Japan Railway Construction, Transport and Technology Ageney

The north section of Takaoka Tunnel of Hokuriku
Shinkansen(Superexpress Railway)passes under
Nakano Tunnel crosswise, which is a tunnel of Shiga-
Nakano Expressway leading to Shiga Highlands. Nakano
Tunnel was complete in 1998 before Nagao Winter Olym-
HIREEE (ExfEsumm) pic Games and is now under operation. Before the con-

struction of Nakano Tunnel, we discussed the measures

BRIV to protect this road tunnel against the impact of excava-
tion of Takaoka Tunnel with the owner of Nakano Tun-
nel. According to the decision of this meeting, the
structure of secondary lining of Nakano Tunnel in the
crossing area is the RC one. And, during the excavation
of Takaoka Tunnel, several kinds of measurement were
done in Nakano Tunnel. This paper reports the measures
to protect Nakano Tunnel and the measurement system
adopted in this project.
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Breakthrough of Twin Tunnel with Large Section in Fractured Zone, project of Fuji-River Tunnel of Tomei
Expressway No.2

By Masahiko Ohnishi, Japan Highway Public Corporation
Fuji-River Tunnel of Tomei Expressway No.2 is a

twin tunnel having the length of 4,500 m. The middle of
this tunnel that is located in the squeezing ground hav-
ing fractured zone with faults. The competence factor of
ground in this section is 0.3 to 0.7. We were concerned
about the damage of lining by the pressure of squeezing
ground and negative impact to the preceding tunnel by
the excavation of following tunnel because the con:
struction of twin tunnel having a large section in this
kind of ground condition was unprecedented. Due to
the above-mentioned reasons, the TMB pilot and en-
largement excavation method was adopted in this pro-
ject. The construction of this tunnel was successful
without the replacing of timbering. This paper infro-
duces the concept of design, the excavation method and
the field observation adopted in this project.
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Protection of Underground Station against Rising of Ground Water
Table

By Kenichi Kusumi, East Japan Railway Company, LTD.

Ueno Underground Station of Tohoku Shinkansen(Superexpress Rail-
way), which was complete in 1985, has the depth of 30m and the box frame
substructure of 4 stories and 6 spans. The deformation of the lowest slab
and the uplifting of this station were expected due to the rising of water
table. The counterweight method using ingots of steel and the permanent
ground anchor method were adopted to prevent the uplift of station.
These works were done close to railway lines under operation. This paper
presents these measures.
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Construction of New Intake Water Tunnel close to Existing Water Tunnel

By Saburo Ishii. Shimizu Corporation

Before the raising works of Shin-Katsurazawa Dam, the new intake water tunnel was constructed close to the
existing water tunnel. In this project, some measures to mitigate the vibration were adopted. We recognized the
following results through the construction of this tunnel
1)Regardless of performance of center—cut or
side holes, the blasting by electronic detona-
tors made the maximum vibration velocity in
different stages. The K—value by this system
is approximately equal to the one of center—
first cut blasting using usual detonators.
2)If the distance is less than 15 m, the meas-
ured value of vibration velocity and the ex-
pected value of it by the formula is largely
different. This phenomenon would be caused
by the linear relation between the vibration
velocity and the K—value(the more the vibra-
tion velocity, the more the K-value).
3)The K—value is anisotropic due to the direc-
tion of transmission of vibration. This value
in transverse direction is smaller than the one
in longitudinal direction.
4)If the distance between the existing tunnel
and the tunnel to be excavated is less than 10
m, the mechanical excavation was adopted be-
cause the drill and blast method was inappro-
priate.

L

BEERBEFEEC L 2RBIRR

C e

BHE

1

INABN—V Ay b OBEREEICRE Y 5 RERIRE

FA 7 o /= Vv () EE E

EARWOBEERMTH 2 0EXIERL, N~ vy bETZEELLEOROZAE 4 ~ 6 FLFF /O~

$6

500

g A
B O
‘l
! | 4
250, J e
\ wgr
S M_@__,.-’
#1 %5
® ey

MR OEEFLE « RS — >

1,000

vy b OB REEL /o,

TR O AR O, AR E ORI E b
s ORI & b BERAAFE B KO OZEALRM O EEA
e s h, ZOHNIEE:  ZEH 5V EBANTEL
F- EIFH AR BY O BB RTESIRIT & 0 IREBICIBE & ZHRAMIE ~
O 5 EFIBICILEARANERE (DY, K EM5Ekd
BT EMBESNE, Fi, RMREEZHVWCIIEREDSE
B L ETRIIELOHIC L PERIS 0D, LikxE
LToBREERAEMHERS L,

Experimental Study on Burn—Cut Method using Small
Holes

By Ko Kawano, Dyno Nobel Japan, Co., LTD.

This paper discusses the study on the burn—cut method

for the center—cut using shot holes and relief holes.
The diameter of relief hole is same as the one of shot hole
and one shot has 4 to 6 relief holes. We studied the mecha-
nism of fracture of face by observing development of
cracks. It is clarified that, due to the proper selection of
ratio of numbers between shot holes and relief holes, the
cracks are developed both in longitudinal direction and in
transverse one to make center—cut.
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