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Due to the frequent need to rebuild and reinforce hollow-core roof slabs, it is 
necessary to identify and investigate the technical solutions used in this area of 
reconstruction. 

Different methods are used to rebuild hollow roof slabs, with certain advantages 
and disadvantages. The first and most commonly used method is to reinforce the 
normal section by inserting metal beams from below. The positive sides of this solution 
are low labour intensity and high reliability. In addition, the structural integrity is not 
compromised. The disadvantages of this method are the high metal consumption and 
the high labour requirements. For example, this type of reinforcement can only be used 
on roofs that are supported by walls. In addition, the aesthetics of the lower rooms  
are impaired. 

The second frequently used method is the embedding of reinforcement bars into 
voids. The advantages are that the dimensions and appearance of the slab are 
maintained and metal consumption is reduced compared to the first method. The 
disadvantages are high labour intensity, an increase in the inherent weight of the slab.  

The third (less common) method involves the installation of additional 
reinforcement bars in polymer mortar in the grooves located between the voids. 
Important advantages are the retention of all dimensions of the structure, low metal 
consumption and the possibility of reinforcement in certain areas. The disadvantages 
are the high labour intensity of the preparatory work, the high cost of the polymer 
mortar and the inadequate fixing of the additional reinforcement. In addition, this 
method is impractical for most wide-span roofs. A fourth promising method is the 
reinforcement of external reinforcement with composite materials (fibre-reinforced 
plastics). The main advantages are a slight increase in overall dimensions, maintaining 
integrity and ease of fabrication. The main limiting factor is the high cost of the 
materials. After analysing the selected technical solutions, we have assessed each 
method preliminarily and have divided them into two main groups: traditional and 
innovative. Traditional methods have many disadvantages, but are very often used 
nowadays. The main reason for the popularity of traditional methods is the mature 
technology of work and the relatively low price of materials. We hope that in the future 
the price of composite materials for external reinforcement will decrease and 
innovative technologies will gain more popularity.  

The final choice of the technical solution is to find the optimal method of 
reinforcement, taking into account the advantages and disadvantages of each of the 
considered options in the conditions of a particular object.  
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В работе главными задачами являются расчет, конструирование  

и обоснование энергоэффективного фундамента для двухэтажного жилого дома. 
Были выбраны следующие виды фундаментов: утепленный финский фундамент 
(УФФ), представляющий собой монолитную ленту и блоки ФБС 12.3.3, 
утепленная шведская плита (УШП), представленная в виде монолитной плиты 
по всей площади здания, и ленточный фундамент, представляющий собой ленту 
из плит ФЛ 20.12 и блоков ФБС 12.3.3. 

Результаты расчета технико-экономических показателей представлены в табл. 1. 
 
Табл. 1. Технико-экономические показатели 

 

Показатель 

Вариант фундамента 

УШП УФФ 
Ленточный 

плитный 

Условное расчетное сопротивление грунта основания 
R0, кПа 

400 400 400 

Расчетное сопротивление грунта основания R, кПа 680,3 777,95 841,66 
Среднее давление под подошвой фундамента Pm, кПа 6,28 83,21 88,96 
Класс бетона С25/30 С25/30 С25/30 
Расход арматуры (класс S500), кг 1110,66 782,74 215,8 
Себестоимость материалов, р 122418,85 116999,53 60590,35 
Затраты труда, чел.-дн. 21 44 43 

Расход материалов: 
ФЛ 24.12, м 
бетон С25/30, м3 

арматурная сталь, кг 

 
– 

21,6 
1110,66 

 
– 

30,5 
782,74 

 
52 

59,18 
215,8 

Коэффициент эффективности 11,76 4,52 10,46 
Потери тепла через 1 м2, кВт/ч 2,65 2,96 4,19 

 
Предложена методика определения коэффициента энергоэффективности 

фундаментов, которая позволяет учесть следующие характеристики: 
приведенные затраты на возведение фундамента, затраты труда, нагрузку на 
фундамент от наземных конструкций и теплопотери.   
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