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ABSTRACT 
 

This study investigated one-year shotcrete–bentonite interaction under repository-
relevant groundwater conditions using actual bentonite–shotcrete mixtures sealed and 
aged for 360 days. XRD analysis showed that montmorillonite decreased from 64.8% in 
the original Bentonil-WRK to 53.2–60.2 % after interaction. Consistently, the converged 
swelling pressure at 24°C decreased from 2.61 MPa to 1.38–2.31 MPa, whereas 
hydraulic conductivity remained on the order of 1×10-13–1×10-12 m/s, and the reduction 
in hydro-mechanical performance with increasing temperature was also evaluated. For 
design translation, an equivalent interaction level was introduced, giving montmorillonite 
retentions of 82.1%, 84.1%, and 89.4%, and corresponding swelling-pressure retentions 
of 53.5%, 58.4%, and 69.1% at equivalent interaction level of 0, 0.6, and 1, respectively. 
On this basis, the required initial EMDD to secure 1 MPa after aging was estimated as 
1.254–1.326 g/cm^3, depending on the assumed interaction-zone fraction. The proposed 
framework provides a practical basis for shotcrete-affected bentonite backfill design. 
 

     
Fig. 1 Conceptual diagram of shotcrete-backfill interaction with equivalent level  
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