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Total daily rainfall [mm]
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Tunnel Position and Alignment

= 2 [
, ‘4 “ | ® BS position is at Latitude:N36.41, Longitude:173.31.
Mozumi Entrance [/ g/ ® Yarm direction: 28.31deg. From the North.

e ® Sealevel height: Xend:382.095m
- | < BS :372m
Y end:362.928 m

. -1';._. 1..?'{’ LI i
KAGRA | & &\ ' % 5
. . [ \ " . . “N L\ x X . 3 LB . !
Building N N\ e = L 4SK i
L ) e? x ;- ?‘l':s:\’- a"i £
% * .!;‘.\ itg! 3 A g\ Y { . %”\5 . X %
NA7ayiiet NN WALk X end
_ _ N N Rl ”
i bt =
® [ shapes with500m and > ﬁ‘ 2o
~goom access tunnelto | . 3
cornerand Y end N A U\ T
stations W\ * AN S
® No access tunnel to X A\ £ % g
% (e
end.(<- problem) NP TR

®
S‘*

® Thereare 2-layers

structure for each Corner J R
' " TN

station to utilize the
rocks as the SAS
suspension stable basis.

X +| Atotsu Entrance

' Y
L . e ®
%

Loy %
KAGRA PAB May 9th201g (@ Kashiwa Japan




KAGRA in “HIDA” Gneiss

KAGRA is situated in one of
the oldest rock of “Hida
Gneiss” in Japan.

(i

Hida Gneiss
~2G years old 5 g o ¢ s OBL o e e
L-2Cy ) : -’ : SRR Tateyama

Granite
(~0.2 Gyears old)
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between Two Faults
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® 1 mm /year slip or creep for 3 million years.
® [t made crank shape of “Takahara” river near KAGRA.

KAGRA PAB May 9th 2019 (@ Kashiwa Japan
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Spring Water Treatment from Walls

(1) Corner and End Stations

Sprayed
Concrete

~ 5cm Bubbling
Urethane

® The water shielding method using Anti-
water plastic layer on the urethane on the
wall rock was selected.

® However, it didn’t work very well. We got
many water leak.

® We put vinyl sheets on the plastic painting.

® However, we could not stop water leak
from anchor parts of crane and so on.

Well designed sheet covering or shaped
concrete (like a road tunnel ) walls that have
water shielding function should be introduced.

However it costs highgagra paB May 9th 2019 @ Kash

Ugly EYC Pre-room+(not. used at present)

./ 4Corner Station
(SRM, SR3) * ~




Spring Water Treatment from Walls

(2) Arm Tunnel Area

First aid for
water
dropping in

Yarm above

vacuum

® We just put vinyl sheets on the
concrete wall only where water leak
is hard. Not for all area.

® Water dropping make noise, maybe.

‘l
|

q

o7

Y Arm Tunnel

KAGRA PAB May 9th 2019 (@ Kashiwa Japan
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Floor Spring Water Treatment : in Stations

We completely missed to estimate the amount of spring water in the tunnel.
Enough layers of concrete floor is necessary to reject water flooding from the floor
because the concrete floor inevitably will have cracks.

Deeper ditches are also desired to keep the water level lower than the bottom of
the surface concrete.

Wate;f‘floodingfoint
== =

2

KAGRA Floor Design

We made several deeper holes to collect waters, and put small
water pumps to transfer out side the stations. So, moving
pumps might be noise in the future.

KAGRA PAB May gth 2019 (@ Kashiwa Japan



Arm Tunnel Spring Water Treatment

® Water in the Yarmis a lot because of known faults. Vacuum Ducts

® From the end of March to the end of May, the Y- Water pipes
arm central part (1tkm ~ 2.7km area from the
corner station) was covered with water.

® To avoid flooding, KAGRA has the drain relays
using water pipes (d 150mm), sumps, pumps and

vertical drain hole in the only Y arm.

Flooding Floor in Y

s

Y Arm Tunnel

Y-arm tunnel (firstly excavated)

~ Y end L

Station|

1 pump

~10m vertical
drain hole to
lower level
To Mozumi  tunnel
Entrance
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o]

~1km
Sump




Arm Tunnel Spring Water Treatment

® |n Xarm, we put a larger drain pipe under the Vacuum Ducts
floor, then we could avoid flooding.

® The water from this X arm is transferred to the
drain pipe in the Atotsu access tunnel.

® Because the drain pipe is insufficient below
floors in the access tunnel, there is flooding in
the access tunnel.

It is important to design how to drain water Rock
systematically.

X-arm tunnel (Secondly excavated)

From
Corner
Station

Atotsu access tunnel flooding
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