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Suction of unsaturated bentonite buffers is a very important input parameter for hydro-mechanical performance assessment and design of
an engineered barrier system. This study analyzed suction measurement techniques and constitutive models of unsaturated porous media
reported in the literature, and suggested suction measurement techniques and constitutive models suitable for bentonite buffer in an HLW
repository. The literature review showed the suction of bentonite buffer to be much higher than that of soil, as measured by total suction
including matric suction and osmotic suction. The measurement methods (RH-Cell, RH-Cell/Sensor) using a relative humidity sensor
were suitable for suction measurement of the bentonite buffer; the RH-Cell /Sensor method was more preferred in consideration of the
temperature change due to radioactive decay heat and measurement time. Various water retention models of bentonite buffers have been
proposed through experiments, but the van Genuchten model is mainly used as a constitutive model of hydro-mechanical performance
assessment of unsaturated buffers. The water characteristic curve of bentonite buffers showed different tendencies according to bentonite
type, dry density, temperature, salinity, sample state and hysteresis. Selection of water retention models and determination of model input

parameters should consider the effects of these controlling factors so as to improve overall reliability.
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Fig. 1. Schematic picture of an HLW repository and its engineered
barrier system (EBS).
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Fig. 2. Mechanistic explanation of water characteristic curve by McQeen
and Miller [7].
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Fig. 3. Typical water characteristic curves of sand, silt, and clay [7].
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Fig. 4. Schematic diagram of the suction-measuring device of the AT
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Fig. 5. Schematic diagram of the suction-measuring device of the
RH-Cell technique [9].

Fig. 6. Schematic diagram of the suction-measuring device of
the RH-Cell/Sensor technique with silicone-rubber heater (SRH) [11].
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(b)

Fig. 7. Schematic diagram of the suction-measuring device of
the RH-Cell/Sensor technique installed in a convective oven with
temperature-controller: (a) sample holder
(b) compacted bentonite sample (c¢) relative humidity sensor [12].
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I FARAE AR 9 BAAY FEEYEe d
HNE oAM= ElFESY Y SH o2 7hssh, EY
o|E $kZAe] A= MEYTFESY YL AT EHES
FFehe T8 Y 9 (total suction)& A3 A3}t
HIEUolE ekaAle] F25dE AL A2/t B3bsta
SN E o}#] 3} Hof lA| Gol, AlEA sl A3
olg o] R E s+ AEAAT B2 FEol 87
ot HEYC|E kAo FEEYdE SHWH O E= rela-
tive humidity sensorZ ©]-&3F =44H (RH-Cell, RH-Cell/

Sensor)©] A gl gl om, WA Fo] FH Foll o3t 2=
W3l 2 =3 A Qg A7HS 11831S wls RH-Cell/Sensor =
A o] o] MG EHATh HEF HNEYO|E 4FA] 2 42
9 S5 A5t FARARA, S B AeHE 4
Bgwae ksl ALEL YA, A el % st
A AE5H7FNE hEE van Genuchten Edlo] AFEE Q)
ot 28y B2l B E FAle] 5 Wl

EYolES T/, AR, 25, A%, S A AIRSH T

Aol 2
B AT FIs A BT Ao m A= g

A
TAe] AT R Aho R FHEHAF T
(FFAH Z: NRF-2017M2A8A5014857).
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