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Abstract: The self-sealing and self-healing behaviors of technological gaps in a high-level radioactive waste repository are
analyzed. The systematical findings are summarized based on the previous studies on the effects of technological gaps on the
swelling pressure, permeability, fracturing pressure and self-sealing properties. The results indicate that the presence of
technological gaps strongly weakens the swelling potential and water tightness of buffer materials. At the early stage of a real
repository development, hydraulic fracturing is likely to be induced along these interfaces under high water pressure. Generally
available achievements in this area are quite limited. In the tests, the total average methods are employed to study the mean
swelling pressure and permeability of buffer materials. However, the hydro-mechanical behaviors of bentonite within gaps
cannot be characterized. Several testing devices are specially designed to monitor the total pressure along the interface, except
that the effective swelling pressure and pore water pressure cannot be distinguished. These disadvantages result in great
difficulties in mechanism analysis of sealing and healing behaviors of technological gaps. Finally, some suggestions are
proposed for further researches.

Key words: high-level radioactive waste; deep geological repository; technological gap; buffer material; hydro-mechanical

property

0 g %2 5 J5 [ A R SRS I AR TR A R PR B A
W Be g R RAE S NH o m sk EAoksmm AR BT R F A e o), A L ek UGB

B, WART B e TS B TR ATy SRR A K B SR R e S i R

T peyy (g “mse U wk, ARohhE ———

RN, b S R o ) BETE: ERERBZEETE (41222287, 41422207, 41527801);

FEBFH TR R RE (2011 $H[1051]%5)
ZL ZAEMRT LTSS, AT E B LA i A A WEE. b5 -1

]]III'



%=1

Wik 5t, & il THAEN et b RDK R PR it 7e it g 139

e, HHERITEAL EHES AR, LR 1P

\

1 EHE8L Aspo TS E PRI FERL B E"
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Table 1 Fitting relationships between maximum swelling pressure

and dry density of bentonites

Hzi 1 P& T2

GMZ01 1g Prax = 2.46 pg— 3.69
MX80 1g Prax=4.19 pg— 6.77
FEBEX 1g Prax=3.04 pg— 4.11

Kunigel V1 Ig Prax=1.56 p4—2.61
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Fig. 4 Evolution of maximum swelling pressure of different
bentonites with dry density
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Table 2 Montmorillonite content and cation exchange capacity of

typical bentonites™!

figziE + A &=/ % bt R AR/ (meq/100 g)
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Fig. 5 Water outflow through technological gaps!"”
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401 BT HEL6 g/cm3, h=0.0 mm

N
n

B/ MPa
= »

TETEELT g/cm3, h=0.6 mm

—
=3

o
n

0 20 40
TKALES [HI/h

7 B BE S GMZ R B Bk 1 R 0m )

Fig. 7 Response of swelling pressure of densely compacted GMZ

bentonite to presence of technological gaps®®!
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Table 3 Fitting relationships between saturated permeability and

dry density of different bentonites
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GMZ01 lg k=—2.83 pg—7.90

MX80 lg k=—2.94 pg—8.71

FEBEX lg k=—6.00 pg—4.09 (pg <1.47 g/em)
lg k=—2.96 py— 8.57 (pg=1.47 g/em’)

Kunigel V1 Igk=—-2.39 pg— 7.43
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