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Extensive use of solar panels for providing low-rise buildings with electricity has led to the 
development of methods for assessing the load-bearing capacity of solar panels, taking into account the size of 
the panel, the angle of inclination to the horizon and climatic loads in a given geographical area. 

The solar panels are calculated as plates hinged along the contour. Self-weight loads of the panel, snow, 
wind and ice loads are determined according to DBN B.1.2-2: 2006 "Loads and impacts" and are reduced to a 
component that is normal to the plane of the panel. Working formulas were obtained for determining the extreme 
and operational design values of loads, checking the strength and deflection of panels, as well as the maximum 
allowable spans according to the criteria of strength and structural rigidity. An example of calculation of solar 
panels placed at angles of inclination to the horizon from 15° to 75° on the roof of a building in Kropyvnytskyi 
were performed. Strength checks should be performed on combinations of panel self-weight, snow and 
maximum wind pressure. Deflection check at small angles of panels inclination is carried out taking into account 
the same combination of loads, and at big angles of inclination - taking into account only ice load. In all cases, 
the condition of rigidity is decisive. Permissible span L (smaller size) of a solar panel with 3 mm tempered glass 
sheathing in the conditions of Kropyvnytskyi varies from 0.68 m to 1.36 m. It increases as the angle of 
inclination increases and as the B/L ratio approaches to 1. The allowable span varies by 13…16% with length 
ratio of the larger side of solar panel to the smaller one in the range from 1.4 to 2.0. This allows to take the 
values of the allowable span, corresponding to the ratio of the parties B/L=2.0 in order to simplify the safety 
margin. 

The obtained working formulas and their implementation in the form of a calculation sheet in Microsoft 
Excel allows to perform similar calculations for other source data.  Further research focuses on the establishment 
of allowable spans of solar panels of typical design in the conditions of each of the regions of Ukraine. 
energy efficiency of buildings, solar panels, bearing capacity 
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Comparison of Methods for Calculating Slab Foundations, Taking Into Account the 
Results of Geotechnical Surveys and Geodetic Observations of the Subsidence Process 

Increasing the height of buildings and structures in combination with the development of areas with 
unfavorable geotechnical conditions cause the use of foundations in the form of solid reinforced concrete slabs. 
In complex geotechnical conditions and under high loads, the soils can work beyond linear deformation. This 
necessitates the calculation of the system "building-foundation-soil" based on the assumptions of nonlinear soil 
mechanics. The issue of designing foundations for cylindrical structures of the agro-industrial complex, in 
particular granaries, is especially relevant. The task of this study is a comparative analysis of different methods 
for calculating the subsidence of slab foundations to select a rational model of deformation of the soil. 

The comparison of calculation methods is carried out on the example of the foundation under the 
granary with a volume of 8841 m3. The foundation is made in the form of a round reinforced concrete slab with a 
diameter of 20.4 m. The characteristics of the soil are established by the results of geotechnical surveys. The 
calculation according to the Winkler model (elastic base plate with one coefficient of subgrade reaction) was 
performed in the "Cross" module of the SCAD Office software package. With a total load on the foundation of 
2741 tf, its average subsidence is 2.15 cm. The calculation according to the model of three-dimensional finite 
elements of cubic shape was performed in the environment of the SCAD Office software package. The average 
subsidence of the foundation is 2.4 cm. The calculation by the method of layer-by-layer summation according to 
the instructions of DBN B.2.1-10: 2018 gave the subsidence of the foundation slab equal to 13.7 cm. The actual 
average subsidence of the foundation during the observation period in different areas of the foundation was 
1.1… 2.4 cm and averaged 1.75 cm.  

The comparison of the analyzed methods for determining the subsidence of the foundation indicates the 
closeness of the results of calculations on the model of the slab on an elastic basis and the model of three-
dimensional finite elements to the actual value of subsidence and the greatly higher result of the calculation by 
layer summation. The use of the latter method leads to excessive reliability in the design of foundations. 
slab foundations, subsidence, calculation methods 
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