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Abstract 

The concrete manufacturing as well as development enterprises are liable for a specific piece of 

ozone harming substance emanations, created in the clinkering period of concrete creation, 

which add to an Earth-wide temperature boost. The thing is serious to reuse these materials and 

reject them. The article provides a general overview of the literature on how cell cement, 

concrete, and sand-lime results have altered how traditional building materials are organized. My 

own investigation and list of questions about them are included in the publication. The review's 

objective was to compare newly developed materials to their more established counterparts in 

order to ascertain how the addition of chemicals influenced the upper limits of physical and 

mechanical capabilities as well as the microstructure. Compressive strength, water intake, mass 

thickness, and development of primary material have all been exposed to the examination's 

results. Tables and graphs are used to present the findings. 

1. Introduction 

Mortar, which has been used in construction for millennia [1], is made up of a folio with fine 

grain content and blending fluid. Mortars are a well-known type of construction material because 

of their mechanised creation, sophisticated invention, and low material cost [2]. Ordinarily, 

mortars are used in traditional structures, and their appearance is improved by admixtures and 

additional materials. Numerous modifications and analyses of this substance reveal its novel 

components. The evaluation's goal is to ascertain how certain additional recycled plastic 

elements affect the mechanical and physical properties of modified concrete mortars.High-

influence polystyrene crush (HIPS) and frothed glass granules are the two extra ingredients that 

have been selected due to their fascinating qualities. The glass froth used in the paper was made 

using glass cullet. It has a lot of advantages and positive effects on sound absorption and 

functionality. It is used as a very light filler because of its spherical form and thin thickness. 

High Effect Polystyrene, a butadiene elastic altered polystyrene, is the next expansion. By 

increasing the durability of High Effect Polystyrene, for example, the change measure of the 

material's elastic mechanical and actual properties is also different. 

Polystyrene crush with high effect is an optional item [3]. It is a polystyrene modified with 

butadiene elastic (Fig.1a). The elastic change measure affects the material's mechanical and 

physical characteristics, which includes a rise in the impact strength of HIPS regrind [4]. Several 
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industries employ HIPS, including the toy industry, the food industry (food bundling), and the 

furniture industry (furniture for emergency clinics) [5].Glass cullet is used to manufacture 

frothed glass, its business trademark (Fig.1b). It has many uses, including as an ultralight 

extender, a sound-incorporating device, and a mortar whose functionality is directly impacted by 

its round shape [6]. This additional material is used to make lightweight building blocks, which 

offer excellent warmth and sound insulation due to their permeable architecture [7]. The 

expansion of high-influence polystyrene is used in the writing to highlight the outcomes of sand-

lime product testing [8].The compressive strength increased significantly as a result of the 

additional material, reaching about 50 MPa. The adsorption of modified products is nonetheless 

less than that of conventional silicate items. Concrete has been subjected to preliminary tests to 

determine how high-influence polystyrene affects autoclaved circulating air [9I]. They show that 

using regrind HIPS only slightly improved the compressive strength of these products.. By using 

an additional component known as frothed glass grains [10], efforts are also made to reduce the 

silicate impedes' mass thickness and enhance their capacity to guard against heat. The changed 

materials still meet the standards despite having less compressive strength. 

Methodology 

An whole 2-factorial plan attempt has been made in order to carry out the investigation of 

symmetric compositional arrangement type 3k (from k = 2). Examples of rectangles with 

dimensions of 40x40x160 mm were available. In addition to a single series without added 

ingredients for related purposes, a progression of 9 instances with varying amounts of added 

compounds (from 5% to 25% by weight compared with concrete) has been developed. Six equal 

tests have been run for each association. Tests were conducted using concrete with a sand to 

water ratio of 1:3 and a W/C level of 0.56. Table 1 introduces how the examples were actually 

created in detail. 

Table.1. The mixture of samples 

Material/Exp 

No. 
E1 E2 E3 E4 E5 E6 E7 E8 E9 N 

Cement (g) 449 449 449 449 449 449 449 449 449 449 

HIPS (g) 22.4 22.4 22.4 67.4 66.7 67.5 114.3 114.3 113.5 - 

Foamed 

glass (g) 
22.5 66.4 121.3 22.4 66.4 112.6 112.5 121 112.3 - 

Sand (g) 1348 1348 1348 1348 1348 1348 1348 1348 1348 1348 

Water (g) 256 256 256 256 256 256 256 256 256 256 
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Buildings with three sections had the mortar laid and then compacted once it had been 

properly planned. After being left in the dark for 24 hours, the examples were taken apart and put 

in a water shower, where they continued to develop for an additional 30 days. Because of the 

careful handling of the material, the bar didn't lose the water required to hydrate the concrete. 

Tests were conducted on the usage of concrete mortar as underlay flooring due to the 

characteristics of the previously added materials: cell glass (excellent thermal and acoustic 

protection),. 

 

2. Experimental examinations and its results  

2.1. Bulk density of material 

2.2. Tests were conducted on the usage of concrete mortar as underlay flooring due to the 

characteristics of the previously added materials: cell glass (excellent thermal and acoustic 

protection), and high-influence polystyrene (high-influence opposition). Tests on the 

examples have included water intake, flexural strength, compressive strength, and the mass 

thickness of fresh and solidified mortar. 

 

2.3. Physical Properties of Fine Sand, Cement and Glass Powder 

Glass is a tough material that is typically flimsy and simple. Except when heated to a 

specific high temperature, a strong material will not change shape. It is strong because of the 

solid connection between the particles, and its strength is determined by its thickness. It does 

not respond to different materials and is not degraded by most acids due to its static behavior. 

In table 2, the actual properties are recorded. 

 

Table.2 Physical properties of materials 

Properties Specific Gravity pH Color 

Cement 3.14 9.1 Gray 

Sand 2.52 7.21 Yellow 

Aggregate 2.83 5.71 White 

Glass 2.64 10.13 White 

 

2.4.  Slump test  

The functionality of not entirely set in stone by droop stream test with concrete replaced by 

glass powder at various rates ranging from 5%, 10%, and 15%. The time required for the rut 

stream to travel 50 cm across is also recorded for each extent of glass powder. It has been 

observed that the downturn esteem continues to decrease with an increase in glass powder 

concentration. The table below shows the rut value in conjunction with their Study and Trial 
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Examination of the Achievability of Halfway Substitution of Modern Waste Glass Powder as 

Concrete in Self Compacting Concrete. 

Table 3 Slump Flow Diameter 

Glass Powder Concentration Slump Flow Diameter (mm) 

Normal concrete 105 

5% Glass Powder 103 

10% Glass Powder 98 

15% Glass Powder 96 

 

2.5.  Absorbability 

The thickness of the mass has an inverse relationship with the absorbability. Glass froth is a 

filler added to the example that adds lightness while boosting porosity. A substantial amount 

of this additive keeps the concrete adhesive from completely encircling the particles, and a 

fresh mortar is only slightly "wet." Water consumption increases as the amount of added 

substance froth glass increases. Absorptivity values corresponding to the experimental 

number are 12.2%, 13.7%, 14.5%, 14.03%, 13.74%, 13.84%, 13.69%, 13.21%, 12.87%, and 

13.04%. 

 

2.6.  Flexural and compressive strength 

The compressive strength of solidified mortar expands with thickness development (Fig.4). 

Nonetheless, as the mass thickness decreases, materials become more insulated against the cold. 

When the effects of compressive and bending strength are compared, it is clear that the strength 

falls as the amount of frothed glass grows, but that regrinding HIPS can boost compressive 

strength by up to 15%. This enables us to draw the conclusion that the concentration of 

characteristics is positively impacted by high-influence polystyrene. Decisions about the effect of 

additional compounds on the characteristics of mortars have been made in light of the review. 

The STATISTICA 12.0 programming diagram demonstrates how instances with the best 

compressive strength can have a high-influence polystyrene content of 90 g (19% considering 

how heavy concrete is). This combination, for instance, produces a strength of more than 40 

MPa. All samples yielded values greater than the base from PN - EN 13813 [11], regardless of 

the variations in compressive strength (depending on the quantity of additional chemicals 

utilized). The basic compressive strength is equal to a 5 MPa class, as per the aforementioned 

specification. 
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Fig. 1. The results of compressive strength. 

 

Fig. 2. The results of bending strength. 

 

3. Conclusions 

Based on the examinations of modified concrete mortars, we may examine the effect of the 

added components on qualities such mass thickness, flexural strength, compressive strength, and 

water absorption. The following outcomes can be drawn up as a result of the examination 

investigation: 

1. The characteristics of concrete mortars are influenced by supplementary materials as plastic 

unrefined components, and this effect is type- and quantity-dependent. 

2. Regrind HIPS expansion relies on compressive strength and has no impact on retention 

differences. 

3. The expansion of frothed glass increases the ingestion of adjusted items while decreasing their 

compressive strength. 

4. The use of plastic as a fixing in concrete mortars results in a decrease in mass thickness, which 

reduces the heaviness of the completed part. 

5. One method of utilizing this waste is to use HIPS regrind and frothed glass granulation. 

 

 



Turkish Journal of Computer and Mathematics Education   Vol.10 No.03 (2019), 1367 - 1372 

 
 

 

1372 
 

 
 

Research Article  

References 

 

[1] D. Harbec, A. Tagnit-Hamou, and F. Gitzhofer. (2016). Waste-glass fume synthesized 

using plasma spheroidization technology: Reactivity in cement pastes and mortars. Construction 

and Building Materials, 107. 272-286. 

[2] S. Manivel, S. Prakash Chandar and Sunil Nepal, (2017), Effect of Glass Powder on 

Compressive Strength and Flexural Strength of Cement Mortar. International Journal of Civil 

Engineering and Technology, 8 (4). 855-861. 

[3] K. KijeĔski, A. K. BáĊdzki, R. Jeziórska, (2011), Recovery and recycling of polymeric 

materials, PWN, Warszawa. 

[4] G. Islam, M. Rahman, and N. Kazi, (2016), Waste glass powder as partial replacement of 

cement for sustainable concrete practice. International Journal of Sustainable Built Environment. 

[5] M. DziewoĔska, (1995), Macromolecular compounds - polymers, Wydawnictwo Akademii 

Ekonomicznej, Krakowie, Kraków. 

[6] M. Scheffler, P.Colombo, Eds. (2005), Cellular Ceramics: Structure, Manufacturing, 

Properties and Applications, WILEY – VCH Verlag GmbH & Co. KGaA, Weinheim.  

[7] R. Dachowski, A. Stepien. (2011), The impact of various additives on the microstructure of 

silicate products. Procedia Engineering 21. 1173- 1178 (in Polish). 

[8] M. Nowek, (2014), The use of selected regranulates in silicate masonry elements. The 9th 

International Conference “ENVIRONMENTAL ENGINEERING” 22–23 May 2014, Vilnius, 

Lithuania, 1-6. 

[9] R. Dachowski, S. Kapa áa, (2015), The impact of high-impact polystyrene regrind on 

properties of autoclaved aerated concrete. Mate riaáy Budowlane 12. 18-20. 

[10] I. JasĔska and R. Dachowski, (2012), Foam glass granulate as an additive light weight 

silicate, Praca zbiorowa pod redakcją Joanny Bzówki pt. Experimental and theoretical 

construction studies, monografia, Wydawnictwo Politechniki ĝląskiej, Gliwice. 

[11] PNEN-13813. Subfloors and materials used to made them. Materials. The properties and 

requirements. 

 


