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Discussion on Sealing Performance Required in Disposal System
—Hydraulic Analysis of Tunnel Intersections—

(Research document)
Yutaka SUGITAD, Yoshiaki TAKAHASHIY, Manabu URAGAMIY, Kazumi KITAYAMAY

Tomoo FUJITA?, Susumu KAWAKAMI?, Hiroyuki UMEKI?,
Mikazu YUI?, Yoichi MIYAMOTO?

Abstract

The sealing performance of a repository must be considered in the safety assessment of
the geological disposal system of the high-level radioactive waste. NUMO and JNC
established “Technical Commission on Sealing Technology of Repository” based on the
cooperation agreement. The objectives of this commission are to present the concept on the
sealing performance required in the disposal system and to develop the direction for future
R&D programme for design requirements of closure components (backfilling material, clay
plug, etc.) in the presented concept.

In the first phase of this commission, the current status of domestic and international
sealing technologies were reviewed; and repository components and repository
environments were summarized subsequently, the hydraulic analysis of tunnel
intersections, where a main tunnel and a disposal tunnel in a disposal panel meet, were
performed, considering components in and around the engineered barrier system (EBS).
Since all tunnels are connected in the underground facility, understanding the hydraulic
behaviour of tunnel intersections is an important issue to estimate migration of
radionuclides from the EBS and to evaluate the required sealing performance in the
disposal system.

In the analytical results, it was found that the direction of hydraulic gradient, hydraulic
conductivities of concrete and backfilling materials and the position of clay plug had
impact on flow condition around the EBS.

1) Science and Technology Department, Nuclear Waste Management Organization of
Japan

2) Waste Isolation Research Division, Waste Management and Fuel Cycle Research Center,
Tokai Works, Japan Nuclear Cycle Development Institute

3) Nuclear Cycle Backend Division, Headquarter, Japan Nuclear Cycle Development Institute
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2.1
5355 D FASAMEREIZ B Db oM & LC, ZZEETITEBEY —2 v a v 7R 3FE (I
—/L ANy R (1998 ), = AR (2001 4F), 7'V = » &/ (2002 4F) ) Bt 41TV % (Bennett
et al., 1998; SKB, 2002; ONDRAF/NIRAS, 2002), 26D U —27 v g v 7 %18 Ul-ikimlL
UFoXrcEdbnsg, B, £V—7va vy 7 OMEIZOWTIAHEITRT,
HARDW & T, Buffer 1% T5EfEF ), Backfill 1% HEORE L] & LTHEIA T
% (BEBREH A 7 VB HERE, 1999a) 73, Z OHFEDO AW IIAE (A0 HEE) TRARS,
HA LR U< Buffer & Backfill DlENHWOLNDDIE, AT 2—FT 07 72 RIgft
KIND L ICFEEERREE HFX BN, BEXHX) oS ona<Ths (k2R
Svemar, 1995), EXE & HFATIIATLAY 72 ET D055 L& O EENICALE T D0 H0hE
DREICX 7y SN D T2, MERCREIEM DB 2 7 h 872 5 Buffer & Backfill O 723 HEE
ELTHWOND, ZHuTx L, ASHHEIZEEEREEN LS S0y A (BT, THE
xHRY) T, BEEAOEMEZ T L0 L0 9 BWRAE WD Backfill ANV LRD
Gahdh b, Ziuk, HYUEZEO S OOPAEMNEIR S D EECIRA B 2 By DXt Ga ik
ELTWDAEHERIZE Y (72 & 213 Koster et al., 2002; Johnson and Blumling, 2002), Z ®7-
W, 7V 2w B/LOEEEY—7 2 3 v~ (ONDRAF/NIRAS, 2002) Tt Backfilling 23k C
HoTe, AAADPLOHREITREZ HFAATWI & ZADREMICEET LD TH- T2
(Johnson and Blumling, 2002), ZAULZ%IL, “AKRDOT—7 2 g v 7 TlE, SKB 23Rt L
TV EE X HFHOWGHEESIC IS X, O LMD BREISRTh 7= (SKB, 2002), ZD &
DR HFEDERITHRFTORNRZAMICT 5 ECTEHETH D, ARG TOID HWE 3 ETRT,
FEROAECETAMECLROND K012, FSICED 2 MBI ST KE <EIEL
TWb, =AYy ROU—7 g v AIZBWTIE, AN ER2 IS0 E 2 7 R
725 OfERNH STV S (Bennett et al., 1998), £V, A& (BEHEA) 125 CHE
B 7B R OB BRI &, 5 S g n— i 7eiaa, MmN E A TZTR
, EEE Vo X HICERIE, FDS U THEOZ X HITRAMIC R/ D LD,
B X OGRS TOAEDEZEZ HFOHIE LT, QWi TV iRiE GFE L
WERBEZED) ITRT Z & (Autioetal., 2002), 52V CHE KIS 2 R 4E S0
Z & (Pusch, 1998)% 35 5, F£7-, YlE L EDZ IZBIT AEMEOBITRE 2ok ca i v
EWVWIEBEZFHLREN TS (Autio et al., 2002), ZiUZRG S &V H B X H T, HUER
> EDZ I Té@*@@ﬁk#ﬁi%h&w%é,mﬁ%®%®i%%¢©®i9@%®
THRIEL, BHEBITOER L 72 55T KR E I TE o L7 T 7 2%ET S
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725, HORLMEZHWLHAEICEWTIET 2B 2 FI2iX, oY TH~OEER/NE
WD 2 ENRZEF A (Autio et al., 2002; Pusch, 1998),
T, SEIERNGEEERE X - RMD R LM OBEDORAE LT, H— LAy
RDOU—7 v ay 7 TIHRET B =PRI TWAD((FESM, Bennett et al., 1998),
INHU—7 vayFOERERIILLTICE EH 6D (Bennett et al., 1998; SKB, 2002).,
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PRER A 7 VBRZEHERE, 2002, 2003, 2004) , ZiLH O BARR72FERE A 58 L 72 AWy HiflF &
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EEHORTZENMLETHDHE LTS, 7 7OKE L LT, #FRESSIE, JLELKW
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B LB E D ICF Ok EEOZ L, SUENOFEEMCHD R LM ORBE) - i 2 ik
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RRETEIRICRE LT, OR M ET T 7 it 227V —8) ORGFHEFORER, Hik
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JRERFSAEIL, 55 2 IRERD £ & O LI & 20 SN TR0 B EBR A e isim 2 Sk U724
EEELTY £ L 00T, FSEEIFICOWTIE, F2®kBRV FEDEERLE LTS (K
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