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PROTECTIVE COVERINGS WITH INCREASED IMPACT STRENGTH BASED ON NEW GENERATION FIBER-

REINFORCED CONCRETES 

S.V. Korolko, O.O. Levkovskyi, M.A. Sanytskyi, T.P. Kropyvnytska 

The article examines the shortcomings of traditional concrete shelters used in modern conditions of warfare and 
increasing terrorist threats. The main problems associated with the limited use of reinforced concrete are identified, in particular 
its low impact strength and susceptibility to spalling under explosive loads. The current state and effectiveness of existing 
fortification structures designed to protect personnel, civilians, and critical military facilities are analyzed. The causes of 
premature failure of concrete structures under intensive dynamic effects are discussed. The necessity of transitioning to the use of 
new-generation materials capable of providing enhanced safety and durability is substantiated. 

The paper proposes the use of fiber-reinforced concretes with three-dimensional micro-reinforcement as a promising 
material for creating structures with improved energy absorption capacity and high explosion resistance. It is shown that the 
incorporation of micro- and nanofibers into the concrete matrix significantly reduces the risk of cracking and local failure under 
impact loading. Special attention is given to modular protective shelters of the “Hobbit House” type, which represent an 
innovative approach to designing dual-purpose structures. Such constructions combine mobility, ease of installation, and 
excellent performance characteristics. They can be effectively used not only in the military sphere but also in civil protection 
during emergencies and typical threat situations. The prospects for implementing new structural solutions based on the 
combination of fiber-reinforced concrete with other composite materials are considered. 

Keywords: brittle failure, spalling, blast resistance, fiber-reinforced concrete, impact strength, modular shelters, Hobbit 
House, composite materials, micro-reinforcement, fortification structures. 

 

 
 


