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©. : : ™ spida
(€ Outline and my appologies..

s This talk is mostly based on materials for following
presentations in the past, and no updates.

¢ H.K.Tanaka, presentation at 1st WS at IPMU
http://indico.ipmu.jp/indico/conferenceDisplay.py?confld=33

¢ H.K.Tanaka, updates at an EVO m, Apr.02
http://www.t2k.org/ndup/nuprism/meetings/20140402

¢ T.Ishida, presentation at premeeting Apr.16
http://www.t2k.org/ndup/nuprism/meetings/20140416premeeting

s Estimates from a general construction company (A)
+ a heavy industrial company (B)

¢ Working for Hyper-K’s construction estimates.
s A rough estimate from another general
construction company (C)

¢ Based on 2km detector construction estimates during
2001~2004.

s [ have re-visited materials from these companies in
detail before making further progress.
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Ishida

(E)z‘? Tank Lining (Reminder)

KEK

Tank lining consists of concrete and High
Density Polyethylene (HDPE) sheet linings

Concrete is placed after Waterproof sheet
setting a form with HDPE
sheets

Shotcrete

I

Disassemble
the form

HDPE sheet
(5-10mm)

Concrete form

35-60cm

Inner surface

 Water permeability of HDPE sheet is very low

* Adjacent HDPE sheets are welded by heating

s ¢ Holes in a sheet (including welded part) can
be found by pinhole test

s W = N
]._I:' — .
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©, & Estimates for different construction T lehida

_g,-g; methods: company (A) e
(Unit: Oku |PY; ~Million USD)
Method PC | SMW|| NAT |I UR RC
Survey b.l(L=70nd
Designing i 0.15 |
Land prep. i 0.15
50m deep 7.7 5.9@' 5.3%) |} 7.5 7.5

~ -ﬁ------ LB

(construction time) | (lyear) (lyear) : (lyear) (lyear) (lyear)
80mdeep | Not | Not i| Not [} Not 12
(construction time) | applicable applicablé applicable | dpplicable| (I.5year)
I .
S >
Cheapest Recommended

s Pneumatic Caisson, Soil Mixing Wall, New
Austrian Tunneling, Urban Ring, RC cast in-
situ diaphragm wall
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Drawing by heavy industrial T, ishids

company (B)
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Ver. 2.0 [Jul.23]

2nd NuPRISM Workshop @TRIUMF, Vancouver, Canada, Jul 23, 2014 S



1K == 55 & RADIATOR PIPE CHARGE PUMP
BHNA T Fo—TRT

ADJUSTABLE GUIDE
FTLHRAZTIAAER

SUBMERSIBLE MOTOR
KEEDH

GUIDE
HAK

|

HYD PUMP(FOR PUNP) HYD.PUMP(FOR CUTTER)
[ ] g 8 HER Y THRER Y BEF T (h Y 2 —F)
: | B HYD.MOTOR(FOR PUMP] [ = o o
[‘ ] £l & REE-5-(KOE,7F Billhs -2
= HYD.MOTOR(FOR CUTTER)
BEE—H—( v & —H)

GEARING ASS'Y(FOR CUTTER)

SAND PUMP v E—RFTY TS

fR>T

RING CUTTER
Jrdhys—

APPROX.3200

650~1200 CUTTER
k2]

VALVE BOX
NIVTRy 9 A

s K2K ND / T2K ND280 halls
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@., NAIM: New Austrian Tunneling Method
| estimate by Company (C)

o
O
w#ayzy-t =300 l
SEERT H-250x25001.0
I'4
-é

TukedbIvIU- AR
{t=500)
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Soft strata consisting

of the humus soil

NATM —]
rock bolts ¢ ——
+iron beam
+shotcrete —

Sand-mudstone—
“soft rock” —
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®/'€- Ranges of estimates

.
Civil Construction Concrete+ PMT Support Total
HDPE Lining structure etc
(14.3)+
- (A\_ hall construction h NATM « RC...
s (B): 850mm-thick concrete + HDPE lining + PMT

support
¢ assuming RC diaphragm wall of 1m thick exists in prior

s (C) includes HDPE lining as a part of civil construction
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T. Ishida

©., What is the factor a for NATM ?

SRR
a NATM: after digging each ~1m, iron - i
beam structure + shot-crete + lock- ﬁ cunmscowin
bolts to support wall are constructed. ‘3 WECRRABD.
¢ During the digging process, side wall and J o
bottom plane should stand by themselves. @ MURRILA T ST
. | ERMADE HMDERETE ML
= However, boring data@2km show: mw HEMATIL SR RRA.
¢+ Sand-mudstone is classified as “soft-rock”, %‘wm“ my/| | BUHBRAGSL N
not strong enough (ex. compress strength: WY meamsnn.

2271kN/m2 = 22.7atm)
+ Water level under the ground is high.

+ The volcanic ash layers of several meter-thick
with soft- coarse grains exist in the sand-
mudstone, which are washed away easily by o
running underground water. “Piping”

+ Sand-mudstone zone has lot of horizontal
cracks and ones with 50~60 degree of tilting.

« Total hydraulic head is higher for deeper sites, “ Boiling"\-\
so upwelling may exist. _

+ ( Soft organic quality soil is distributed on
thickness more than 5m near the surface. )
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@0& Horrible example. T. Ishida

_ J-PARC
£o¥ Soil Mixing Wall (SMW) at TS
i 2007/02/23" . 2007/0226

= Underground water
came out and never
stopped !

s Similar situation can
easily happen for
NATM hall
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i Soil Mixing Wall |
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RC cast in-situ
diaphragm wall
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A
Soil is weak.
Supplementary
method (+a) is
hard to estimate
Ver. 2.0 [Jul.23]

O
Radius will
Be large.

A
Hard to
stop water
XTS had
the problem !

O
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© 78 Urban Ring T
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m Pre-cast concretes (metal segment) are indented Into soil by
jacks, inside soil was digged out in water

m Pre-cast concrete can be used as main body of the hall.
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©., Pneumatic Caisson
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m Air-tight digging space under reinforced concrete structure. The
digging space filled with pressure (~7atm)

m Structure will sink by its own weight.
s Diameter will become large
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T. Ishida

/e Geology of Tokai
8y

W =R

R REMA
AXRE BDRIES

= In the last glacial age (70,000~10,000 years ago), sea level was -120m
lower than now. Deep valleys were made on basement rock (tertiary
period, sand-mudstone, A Kf@)+diluvial uplands

m After the age, the Japanese archipelago experienced a rise in the sea
level of over 100 meters during Jomon period(~10,000 years ago).
2~3m higher than now. The alluvial lowland was made at that period.
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©,, Soil quality expectation at T tshiga
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Expected cross section at 1.2km

* Just-on-place boring data needed

-6 thEHHmEOETE
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©.. Summary o

.

Rough cost estimate to make 10m-®X50m-D nuPRISM baseline
design hall at 2km site (or similar soil condition): 6MUSD+a, with
3mm thick HDPE lining, based on New Austrian Tunneling Method,
9 month in total for construction.

However, due to the high underground water level and soft rock
condition observed a boring data at 2km cite, it is hard to
anticipate/estimate additional cost “a” for this method.

Condition of soil/water is so different from that of HK, so it is not
certain whether HDPE for nuPRISM can work as HK’s const. test.

Urban ring method (Konaka-san suggested) or RC diaphragm wall

look safer than NATM because of better water stopping \.apablhty

More discussions are necessary with expert companies.
Detailed spec of HK lining is needed for further estimation by (C).

For 1.2km site, soft-rock layer of tertiary period appears on
surface, and no soft strata exists. It may be better condition for
construction work than 2km cite.

Just-on-place boring data are needed for 1.2 km.
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