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WP 3b – Activities regarding materials and
structures in LRC/LRS type storages

• Patent landscape analysis done => not many of them concerning storage materials or structures
• Preliminary rock engineering model done (by Sweco)
• Preliminary structural options discussed

• Preliminary calculations / dimensioning for certain type structural solution done (first round)
• Creep analysis will be done during the spring for defining the preliminary creep profile

• Constructional challenges and bottle necks identified
• More detailed structural analyses (several different loading scenarios) needed in HUG2 => strongly linked with rock engineering

and rock mechanics
• Detailed research needs for liner materials (metals, concrete, friction layer material) are well identified =>

preparation of research plan has started for HUG2
• E.g., for metals: mechanical performance of hydrogen (hydrogen embrittlement, low cycle fatigue, local strains), ground water

corrosion (groundwater and concrete chemistry and microbiology)
• E.g., for concrete: mix design optimization and material characterization, compression and splitting tensile strengths, modulus of

elasticity, creep and fatigue tests, shrinkage tests, interactions between H2 leakages and moisture in concrete, transport and
migration properties of concrete, adiabatic heat development, modelling of coupled degradation mechanisms (Freeze-thaw,
ASR/ISR/DEF, dissolution of calcium compounds), validating material behavior under static, dynamic and cyclic loading, modelling of
structural integrity in relation to degradation mechanisms, triaxial concrete strength test

• E.g., for friction layer material: mechanical properties in interaction of steel liner and concrete, traction separation, resistance for
shear and tensile stresses, chemical stability (groundwater and concrete chemistry)

• Report of materials and structures of HUG1 will contain proposals and justifications for further actions needed






