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Deformation of the base and asymmetry of the load application lead to the 

appearance of bending and twisting moments in the cross-sections of the slabs, 

which adversely affects the performance characteristics of these slabs. In gen-

eral, slabs work on transverse bending with torsion, in particular - on transverse 

bending. Therefore, it is required to take into account the influence of each of 

the impacts on the load-carrying capacity of reinforced concrete slab structures 

when designing and manufacturing them. Slabs are designed for the test site of 

“BelAZ” when testing dump trucks with carrying capacity of 500 tons. Slabs are 

made of concrete of class C25/30. The reinforcement of the slabs is made in the 

form of grids made of rods of class S400 with a diameter of 28 mm and 32 mm. 

The slab is designed for loading from a mining dump truck with braking with a 

deceleration of 4 m / sec2, which can reach 764 tons on the front axle. 

Static calculation of the slabs. The calculation was carried out by the 

Zhemochkin and the Ritz methods. The slabs were divided into several rectan-

gular areas. In the middle of each site, a single concentrated force was applied. 

To determine the coefficients of the equations of the Zhemochkin’s method, 

were given the functions of the deflections of a rectangular slab with the normal 

fixed at the origin, in the form of a special solution and the set of particular 

Clebsch’s solutions. 

Constructive calculation of the slabs. The elastoplastic model is based on 

the following calculation. The strength of normal sections is dependent on the 

degree of use of the resistance of the compressed concrete and the stretched re-

inforcement. When reinforced concrete slabs of pavement of rectangular cross-

section, reinforced with steel, having physical yield strength are considered, the 

resistance of concrete and reinforcement is fully used. Static calculation shows 

that, in operating conditions, the roadway covering slabs will always be subject 

to complex deformation, since the loads from the car wheels are applied outside 

the axis of symmetry of the slab. 

Analyzing the results of constructive calculation of the brake section, we 

conclude that the load-carrying capacity of the slabs is the smallest in the section 

normal to the X-axis. Therefore, this type of loading is the most unfavorable and 

so it must be taken into account. It can also be concluded that elements subject-

ed to torsion bending should be provided with the reinforcement that receives 

forces from the action of bending moment, lateral force and torque. 
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Фокусирующие пьезопреобразователи (ПЭП) применяются для по-

вышения чувствительности и разрешающей способности неразрушающего 

акустического контроля. В работе приведены некоторые особенности аку-

стического поля излучения активного концентратора на основе пьезопла-

стины в виде гиперболоида вращения, образованного вращением вокруг 

оси z гиперболы, описываемой уравнением 
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На рис. 1 представлены результаты численного расчета зависимости 

давления P акустических волн с частотой 5 МГц вдоль оси Z круглой пьез-

опластины диаметром 10 мм с a=25 мм и b=20 мм, нагруженной на воду.   

 

 
 

Рис. 1. Давление акустических волн вдоль оси пьезопластины 
 

Видно, что фокусное расстояние составляет 53 мм. Диаметр акустиче-

ского пучка по уровню половинной амплитуды в области фокуса составля-

ет 2 мм, что в 7 раз больше длины волны в воде. Можно четко выделить 

ближнюю зону, где наблюдается неоднородное распределения акустиче-

ского давления, и дальнюю зону, где акустическое давление вдоль оси пье-

зопластины монотонно уменьшается, что приводит к уширению диаметра 

акустического пучка по мере удаления от пьезопластины. 
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