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In this research was created the method for obtaining the values of rational economic 

and technical indicators of building materials (BM) with the additive of slug-and-ash (S&A) 

as waste from the combustion process of coal and masut fuel at a heat-and-electric (H&E) 

power plant (PP) which has a capacity of 1.7 GW [1–3], that is the rational flexural strength 

and composition, and received the its application results. These studies has propose to 

minimize the harmful anthropogenic influence on the lithosphere as the component of 

environment by developing an corresponding environmental protecttion technology (EPT) 

[4–6]. The study of the properties and composition of cement-and-sand mixture (CSM) was 

done [7], 8 variants of study of S&A waste utilization process as substitute of sand fraction 

in BM from CSM, that is from basic value to complete replacement are proposed. The values 

of apparent and bulk density of bulk from S&A waste granules and the true density of wares 

with the adding of S&A waste for all variants of its content are identified. An experimental 

study for identification of the fractional composition of granules of S&A waste, presented as 

spheres and hyperboloids with equivalent diameter, was done. It was designed the sieve with 

variable woven mesh of different cell sizes developed for classification of granules of S&A 

waste. The geometrical indicators of experimental samples of BM items with the addition of 

S&A were determined using the method created on the basis of the provisions of the 

«Resistance of Materials» scientific-applied discipline [8]. So it was chosen the geometric 

shape of the experimental samples of BM items – a rectangular parallelepiped with 

dimensions a :  b : c = 35 : 70 : 140 mm. Also it was selected the rational composition of the 

BM with the addition of S&A waste granules based on the results of two-staged 

experimental study – mechanical bending tests on a rupture machine as straight two-support 

beams. Thus, it was found that the flexural strength of such experimental samples of BM 

items in case of replacement of part of the sand is CSM on the S&A waste granules initially 

rises from the magnitude for pure CSM to a maximum (8.5 MPa) at the S&A granulas waste 

content in the material of 40 % mass. Also it was found that for samples of BM items of this 

composition and after exposure up to 7 days, their strength increases by 1.5 times. So, it was 

proposed to execute a complex assessment of the efficiency of S&A granulated waste 

disposal in the BM items the Efficiency Index of A&S granulated waste disposal in the BM 

items IEM, which refers to the strength limit to the density of this material per price unit 

value, described by formula (1), where σmax – flexural strength of this material, MPa; ρс – 

material density, kg/m3; P$ – mass unit price of material, $/kg. It was obtained the results of 

calculation of the Index magnitudes for all studied variants in both absolute and relative 

values. Moreover, the results of calculating the magnitudes of the IEM Index for the two-

staged study are illustrated in Fig. 1–2 and was described by the least squares method by 2nd 

degree polynomials (formulas (2) and (3), where С(A&S) – relative mass content of granules 

of S&A waste in BM items, % mass; τ – duration of exposure of BM items during hardening 

of the solution, days. 
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Fig. 1. Results of the first stage of two-staged study. 
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Fig. 2. Results of the second stage of two-staged study. 
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