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oscillations of the sprung body and oscillations of unsprung masses are calculated from these input data. For each suspension, 
its kinematics, twisting angles of torsions, forces in damping devices and the amount of movement of their working bodies and 
deformation of rubber joints and tires are calculated. Next, the magnitude and sign of the change in the total energy of the 
sprung body and the sprung system at each moment of time is determined. Based on the additional energy calculated using the 
efficiency coefficients of the engine and transmission, the additional power supplied by the power plant and, accordingly, 
additional fuel consumption are determined. 

Thus, it is possible to evaluate and compare with each other the reduction in the range of the armored combat vehicle, 
which is caused by the fluctuations of the sprung body and the operation of the suspension system, depending on the type and 
characteristics of the suspension, when driving in specific road conditions, at the given speed modes. With the help of the 
developed methodology, it is possible to carry out structural and parametric optimization of the suspension kinematics and the 
characteristics of its elastic elements and damping devices, in order to reduce fuel consumption and increase the autonomy of the 
armored combat vehicle. This technique will be useful in assessing the expediency of using the energy recovery system of the 
suspension system, depending on the purpose and conditions of operation of combat armored vehicles. 

Keywords: armored combat vehicle, suspension system, vibration energy of the suspension body, energy losses in the 
suspension, autonomy, fuel consumption, road conditions, speed modes. 
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PROSPECTS OF THE USE OF HIGH-TENSION FIBER CONCRETE AS THE BASIS FOR THE FORMATION OF 
PROTECTIVE SHELTERS AND FORTIFICATION STRUCTURES DURING THE RUSSIAN-UKRAINIAN WAR 

S. Korolko, M. Sanytskyi, T. Kropyvnytska, A. Dzyuba, Yu. Shabatura 

This article analyzes the current state of protective shelters and fortification structures, foresees the modern possibilities of 
using fastening and basalt-type structures to increase the stability of concrete fortifications both during the construction of 
buildings for the protection of the civilian population, and for the creation of dugouts, fortifications and fire structures for the 
protection of personnel in accordance. 

Studies of the physical and mechanical properties of fiber concrete modified with plasticizers and active mineral additives 
using basalt and polypropylene fibers have shown that their introduction has a positive effect on the strength characteristics of 
concrete. The compressive strength of fiber concrete at day 28 increases from 61.4 to 77.0 and 96.2 MPa, respectively, and the 
flexural strength from 7.4 to 12.7 and 13.8 MPa, respectively. 

For the production of reinforced concrete protective materials, it is more effective to create hybrid high-strength concrete 
using fibers of different nature, followed by the formation of a reinforced concrete slab of the appropriate size. At the same time, 
the standard provides for the manufacture of prefabricated reinforced concrete elements of fortification structures and platoon 
support points of wall panels of the SP-1, SP-2 type and floor slabs PP-1 with a thickness of at least 300 mm from heavy concrete 
of strength class C32/40 with the use of plasticizers and active chemical additives. 

However, when using the obtained hybrid fiber concrete with strength class C50/60 and using a reinforcing mesh 
according to the calculated data, it is possible to reduce the effective thickness of the fiber concrete slab to 27.5 cm installation 
of fortification. 

The use of a reinforcing mesh in a complex with basalt fiber provides increased resistance of fiber concrete to the action of 
a high-speed impact due to an increase in the density of the cementing matrix as a result of a decrease in water consumption, as 
well as due to spatial three-dimensional reinforcement with dispersed basalt fiber. As a result of the mutual combination of the 
strength characteristics of the concrete matrix at the micro- and macro-levels in hybrid fiber concrete, it is possible to reduce the 
thickness of reinforced concrete elements and reduce the weight of the protective structure while meeting the requirements of the 
standards for such fortifications. An increase in the strength of cement stone occurs due to a decrease in the concentration of 
stresses in places of local stresses and a redistribution of energy throughout the volume of the material. 

The conducted studies of modern hybrid high-strength concrete with basalt fiber create new opportunities for the creation 
of protective concrete fortifications and fortification structures. 

Keywords:  fiber concrete, hybrid concrete, basalt and polypropylene fibers, fortification structures, steel reinforcement, 
physical and mechanical properties. 

 

 
 
 
 
 
 
 
 
 


