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Analysis of damage characteristics of basalt fiber reinforced concrete slabs under polymer protection
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[ Abstract] Although incorporating basalt fibers into concrete can improve its blast resistance, the damage
level remains significant under underwater explosions, necessitating further optimization of protective measures.
Placing a sacrificial protective layer on the blast-facing surface is an effective approach, and polymeric materials
exhibit potential advantages in blast mitigation due to their rapid formability, low density, and excellent energy
absorption properties. In this thesis, basalt fiber-reinforced concrete slab specimens were prepared, and contact
explosion tests under both air and underwater conditions were conducted to assess damage patterns. A numerical
model for the basalt fiber-reinforced concrete slab under contact explosion was established and validated.
Subsequently, a polymeric sacrificial cladding was introduced into the model, and the damage morphology, energy
absorption characteristics, and damage volume fraction of the concrete were analyzed under varying layer thicknesses
and charge masses.The results demonstrate that the polymeric sacrificial cladding can absorb 66%—84% of the
detonation energy, significantly reducing shockwave energy and stress concentration. The failure mode shifts from
penetrating cracks to localized spalling, effectively mitigating blast-induced damage to the concrete slab. These
findings provide valuable insights for the design of blast-resistant composite structures.

[ Keywords] Contact explosion; Polymer materials; Blast protection; Concrete slab; Damage characteristics
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