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Abstract

The compacted bentonite buffer is one of the most important components in an engineered barrier system (EBS) to
dispose of high-level radioactive waste (HLW) produced by nuclear power generation. The compacted bentonite buffer
has a crucial role in protecting the disposal canister against the external impact and penetration of groundwater, so it
has to satisfy the thermal-hydraulic-mechanical requirements. Even though there have been various researches on the
investigation of thermal-hydraulic properties, few studies have been conducted to evaluate mechanical properties for the
compacted bentonite buffer. For this reason, this paper conducted a series of unconfined compression tests and obtained
mechanical properties such as unconfined compressive strength, elastic modulus, and void ratio of Korean compacted
bentonite specimens with different water content and dry density values. The unconfined compressive strength and elastic
modulus increased, and the Poisson’s ratio decreased a little with increasing dry density. It showed that unconfined
compressive strength and elastic modulus were proportional to dry density. However, there was not a remarkable

correlation between mechanical properties and water content.
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Table 1. Quantitative XRD analysis for the Gyeongju bentonite
powder (Yoon et al., 2019)

Bentonite type Gyeongju bentonite
Sample No. 1 2 3 Avg.
Montmorillonite 63.4 61.7 60.5 61.9
Albite 19.4 22.8 204 20.9
Quartz 5.8 49 53 53
Cristobalite 4.0 45 3.7 4.1
Calcite 4.3 33 6.8 4.8
Heulandite 3.0 2.7 3.3 3.0
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