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Study for the Construction and Maintenance Technologies
of
Large Scale Underground Structures

* Kunio ISEMURA* Yoshihiro TAKAHASHI*
Yukihiro ONOI* Susumu HASEGAWA*
Toshihiro TAKAHASHI* Masaaki KOSAKA*

Abstract

iy B B SR N,

In recent years, the large scale underground structures,. such. as. underground research
laboratory, high level radioactive waste repositary, deep shaft for microgravity facility,
underground high techno!ogy deveiopement facility (GEOTOPIA Project) etc. have been
planned. The deep underground space has not been utilized for this type of large structures.
Therefore, the existing construction and maintenance technologies will not be directly applied or
may not be sufficient for these structures and the improvement the existing technologies and
new technology development will be highly requested. -. ;

From this point of view, we have conducted the study on the following items:

1) Review of the existing construction and maintenance-technologies for underground

large scale structures,

2') Study on the problems in using the existing constructlon and mai ntenance technologies

- for large scale structures.in deep underground, - ' e 5 '

3) Study on the required technology development.
As a réstilt, it has become clear that the new technologies based on th& existing technologies are
necessary to realize the construction of these structures with jower cost,- tapid construction and
htgher safety As for the maintenance technologies, the both fundamental research and
technology development should be actively conducted with the recogmt:on of the underground
asahuman living space. - & 7 G mE R w

Work performed by Nikken Sekkei Ltd. under contract with Bower Reactor and Nuclear Fuel
Developement Corporation

PNC Liaison : Akinori TAMURA (Waste Management and Raw Material Division,
Waste Management Planning Section)

*  Civil Design Office
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<EDHE>

a7 -8B A C—H. SHEMRE. SIRR%, BEEEENEL LN TrbR,

NEOFERIE, R332 TLDTRTENTH D, BEroHLLL I, Y IRERLEFE
5, ~MEHBREOREEZR, BOLOIHERTHEREILEREL( LT, Chid, Chb
DPEBTEGEOFEICRE(HEEETIILETRLTVE, #oT, EBRCEBIT7T-K
ﬂlU%<0$Eﬁﬁ%ﬁkﬁw5?$aﬁﬁﬁo%ztLfmﬁ%ﬁ&%%baugofu

KR EBVLETH D,

ProgERr FAELERBERCESERISTRTERDEEEREL .

#£3.3.2 ZRHEER
Mean value | Standard devigtion
Young’s moduies (kg/cm?)
Static 7.8 x 10% 4.7 x 104
Dynamic | 19.0 x 104 5.0 x 104
Poisson’s ratio - 0.32 0.05
Cohesion (kg/cm?) - 535 . 1€.3
| Internal frietion angie ' =
{degree) 3.2 2:3
Uniaxial compression .
strength (kg/ecm2) 279.0 121.0
%333 BRECAWLSEDEE
Unit weight I~ (tf/m3) 2.6
Young’s modulus E (kgf/cm?) 44,000
Poisson’s ragtio "y, 0.3
Cohesion C (kgf/cm?) 20.0
Internal friction angle ¢ (°) 50.0
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Part D

Po [Prestressed anchor ) A

4 .{:JO _.EDQ

2300

I—‘IIIIII#III_I\
o
R

E3.3.11 TRFHO-DOERTERT

-103—



PNC TJ4027 87-003

FPS.Anchor £ = 20m
Rock bolt L= 7Tm

Jor 2
ACCESSIT B
FS.Anchor L =

15m
—— Rock bolt f= 5m

EL.85.5
DRAFT TUBE
EL.58.00

4000 4000 . 4000 ; <A Portion> i 4000 ?4.006 i' 4000 <B Portion>

| T ! P,
AR TIPS s
g 14 W Xt
q L CF 1 2 . 8 L’_ —’_L} ‘L
L & o o a nl
. : T AINEEPEBESNENN
8 _(: :- :I_ 1}- s . - B_-Tb‘
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B A~ nn 8]~
8l L& 5 Sttt 1L \ b -2
a —ﬁ.« o 13 - —ﬁ, A L
LOE EEESWNNRE: TN AT
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L0l « |l ~ | -] - .IP‘] - 10bo O s Anchor( L= 20m) Longituding] Direetian of Powerhouse

200 -~ | .0 . ) - 2. * Rock Bolts k= Tm} o PS. Anchors {1215 m]

Longliudinot Direction of Powerhouse -

+ Rock Boits {f= 5m)
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#3.34 EHPHEEHLBREROLE

~

gz Ty Txy O T2 14 -
(1/m2) | (t/m2) | (1t/m2) | (1/m2) | (1/m2) | (deg) |FTincipol Stress
) o]
Measured ~294 ~ 290 BO =2l =372 45.7°
. Oz
' o
“J“'Yozeg -143.98 (-287.78 | 85.49 | -104.18 | ~327.58 | 24.97° gﬁ
. ) T2
, N
ASC"_Yée:. -192.67 [-277.23 | 87.41 | -137.85 | -332.05 | 32.09° G
. " o
Analyzed ' o'
) -223.28,[-270.82 | 88.62 [ -155.30| -338.80| "37.49° ®
Vv =045.| _
T2
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® EHRLHIER
RRETEROBAIES SFEL BREEM LA, FERE X B, FHELRIIEC
TTe chbNEXREHOFAIEE, FR2oWE s EERICRE S hl, [3.3.1813, K
BT 5 A HIEEORELRLAELOTHE,
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5n
5 5
2L
15 £L.107.5m 5, ELJO75m 5,
[ EL.95m & EL.=|.=5rn 4
hake dr g LIl
LINE 2 LINE 4 LINE 6
[ TD.209.00) (TD. 16200} (TD, 13800
5
E)

LINE 8 LINE 10 LINE 12
{TD. 14,00} {TD.B4.00) [TD,44.00)}

_LEGEND QF INSTRUMENTATION

® Axial Force of P,S. Anchors
— Axigl Force of Rock Boits
i—] Extensometer 25m long with 5 measuring points [ Automatic type )
I4—-—-—l Extensometer 25 m long with 4 meosuring points ( Automatic type )
14—@ Extensometer 4 measuring points jength as directed by the Engineer. [ Manual type )

£93.3.18 EtHIEtHREER
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