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Usage of waste glass in concrete
Glass is a distinct inert material that can be produced repeatedly without altering its chemical composition. In other words, when bottles are pulverised into cullet, melted, and made into new bottles, the properties of the glass are not substantially changed. Vessels are made primarily of both freshly created glass and recycled glass that has been gathered.
The quantity of waste has been increasing every year in recent years as a consequence of population expansion and industrial development. Solid waste accumulation was anticipated to rise from an expected 2.01 billion tonnes in 2018 to 3.40 billion tonnes by 2050. Natural resources can be preserved and carbon dioxide pollution can be decreased by substituting recycled discarded glass for fine aggregate or cement. In this study I would provide a cost analysis of using waste glass in concrete in addition to information on how adding glass, affects the mechanical, long-term durability, and microstructural features of concrete. As a result, this study will act as a roadmap for subsequent studies in the field. This study will not only exhibit how recycling glass into concrete can lower production costs, but it will also show how it will lessen the amount of waste that would needs to be dumped in landfills.
One of the biggest environmental problems in the world right now is the daily disposal of waste glass. This problem keeps getting worse because there aren't many options for recycling and there isn't much room left in the valuable landfills before they're full. The production of different concrete products, including concrete blocks, self-compacting concrete, and architectural mortar, has been the subject of extensive research to find practical ways to recycle waste glass. Certain of these specialized glass-concrete products have been successfully commercialized and are becoming more popular. A waste management framework can be done to include recycling and waste reduction because they help to protect natural resources and lessen the need for priceless landfill space. The amount of glass waste being thrown out already strains waste facilities all over the world and most countries only use glass bottles once or twice before throwing them away. Wasted glass bottles make up a sizable portion of residues when waste is incinerated and, unlike paper or organic waste, they do not degrade when disposed of in landfills.
Research into the use of unusual materials in construction, such as recycled glass in Portland cement concrete, has been sparked by local recycling restrictions. It is well known that concrete can swell and fracture due to the strong reaction between glass silica and the alkalis in cement paste(alkali-silica reaction or ASR). I will examine the possibility for lowering ASR and creating durable, sturdy concrete by using discarded glass as the aggregate. Studies in the lab and in the field have been conducted on concrete mixes that are mainly used for paving or flat-work uses. Other studies have been done on the results of introducing various gradations of glass particle sizes at various percentages of the overall aggregate composition. Wet prism growth and tensile strength are two of the variables being monitored.
Concrete's tensile strength, endurance characteristics, longevity, shrinkage characteristics, impact, cavitation, erosion resistance, and serviceability are all improved by fibres like glass, carbon, polypropylene, and aramid. Research in glass fibre reinforced concrete led to the development of an alkali resistance fibres high dispersion that improved long-term durability. Fibres impart energy absorption, toughness, and impact resistance properties to fibre reinforced concrete material. These characteristics in turn improve the fracture and fatigue properties of fibre reinforced concrete. Alkali resistance glass fibre reinforced concrete is the term of this method.
Given that glass is susceptible to alkali, it stands to reason that glass strands or coarser glass could undergo ASR in concrete, potentially leading to negative effects. But it would be anticipated that fine ground glass, also referred to as glass powder or GLP, would have pozzolanic (Silicates and aluminates have little cementitious value, but they are siliceous or siliceous and aluminous) qualities similar to those of the substances listed above and would function as a strong ASR suppressant, preventing ASR damage to concrete when reactive aggregates are present. (Shayan & Xu, 2004,Abstract)
In laboratory experiments on concrete, it was discovered that glass particles with a size of about 1.5 mm caused significant expansion while particles with a size of 0.25 mm caused no expansion. Another study was conducted, and it was discovered that, in the particle size range of 0.15-4.75 mm, glass particles of about 1.2 mm produced the greatest mortar bar expansion. They discovered that the greatest expansion occurred when glass particles made up the entirety of the aggregate and that green glass with a chromium oxide content greater than 1.0% had a positive suppressive impact on ASR. Additionally, according to Carpenter and Cramer [9], powdered glass had impacts that were comparable to fly ash's in decreasing ASR growth in accelerated mortar bar tests (AMBT).
The information just mentioned suggests that there are three different ways that glass can be used in concrete: as coarse and fine aggregates, as well as in powder form. The GLP, like other cementitious materials, can inhibit the ability of the coarse and fine glass aggregates to cause ASR in concrete.











Usage of demolished waste in concrete
A major issue other than waste glass material today is the sizeable amount of construction and demolition waste produced. Sustainable growth should have a focus cantered on environmental protection and the conservation of the earth's natural quickly depleting natural resources. Continuous industrial development creates significant issues with the disposal of building and demolition waste. On the one hand, there is a severe lack of natural aggregates for the creation of new concrete, and on the other, the massive quantities of demolished concrete created from decayed and out-dated structures creates severe ecological and environmental problems. 
The first nation to recycle construction waste was Germany following World War II. Since then, research initiatives carried out in several countries have indicated sufficient potential for advancing the use of building waste as a component in new concrete. Waste from construction and demolition projects includes things like cracked pavement, building blocks, and cracked concrete. Because of this, recycled aggregate might come from the demolition of buildings like bridge pylons, airport runways, and concrete roadbeds. Concrete made with such materials is referred to as recycled aggregate concrete.
The construction industry contributes significantly to the economies of many nations, but it also has a significant negative impact on the environment because it consumes a lot of resources and produces a lot of waste. Using recycled aggregate made from construction and demolition waste as opposed to traditional aggregates has two benefits for the environment: it uses fewer natural resources and requires less space for garbage removal and an addition benefit would be that it would reduce the cost of building to structures. Because of this, many studies have been conducted in recent years to investigate the viability of using recycled aggregate in a variety of civil engineering projects, which can significantly improve a country's financial and environmental sustainability. 
Recycled aggregate may cause a slight decrease in the workability and compressive strength of concrete due to its higher water uptake and reduced density. Research has been conducted to discover how to limit adhered mortar or seal the pores of recycled concrete and demolition waste aggregates in order to improve the material quality.
A variety of materials, including concrete, timber, metals, and some hazardous substances, are produced during building and demolition activities. Given the intricacy and makeup of these materials, segregating building and demolition waste becomes a challenging job. While concrete has distinct properties that make it unique and challenging to manage, wood and metal can either be recycled directly or, in a select few cases, reused without further processing. Because so many natural resources are used to produce concrete, it is unavoidable to use leftover concrete. This will result in a substantial decrease in the amount of inert waste that goes into landfills, allowing for the conservation of natural resources. A large percentage of this waste will be retrieved as repurposed aggregate with mortar attached to their surface, which led to increased chloride penetration capability, reduced strength, and high water absorption.
According to studies, it is advantageous to use more recycled concrete in paving projects. However, there are some limitations when used in construction. In-depth analysis is being conducted to address these problems, and after establishing a few guidelines, it supports the safe and economical use of reclaimed concrete in the future. To examine the properties of recovered aggregate concrete, some trial work was carried out in the 1980s by the United states of America. According to the research, the United States of America used about 2.7 billion metric tonnes of aggregate, of which pavements accounted for 10-15%, other road works and maintenance activities consumed another 20-30%, and structural concrete accounted for the majority of the remaining 60-70%. Natural aggregate providers, contractors, and waste recycling facilities, which have relative market shares of 50%, 36%, and 14%, create recycled aggregate in the US.
It has been demonstrated that materials and parts recovered from demolished buildings are used for new construction and renovation projects, particularly by low-income populations in various countries. Additionally, it has been noted that after the current financial crisis, materials that were once thought unsuitable for reuse have returned to the market. As more material can be salvaged for new construction projects, demolition contractors are becoming more aware of this possibility. They therefore place a high value on the orderly organization, storage, and display of their products.
Rapid industrial development globally is a factor in difficult matters like the loss of natural aggregates and the vast quantity of refuse materials generated by building and demolition work. One method to mitigate these problems is to use recycled aggregate in the concrete components used in new building.













Conclusion 
One of the sustainable answers to the increasing waste disposal problem and the depletion of natural aggregate sources brought on by the building industry is the recycling of glass and demolition waste, which can be used as recycled aggregate. Recycled aggregate has, however, primarily been utilised in low-value uses up until now, such as the foundation of pavement.  Recycled aggregates have a more complicated microstructure and are more porous when compared to natural aggregate. By efficiently using the waste stream, the rapidly expanding construction industry can cut down on the use of natural resources and the amount of demolition and glass waste that is deposited in landfills, leading to a circular waste economy that will boost the economy of different countries and generate thousands of new jobs. By implementing effective management methods and integrating cutting-edge technology, building waste may be recycled according to its quality and usage, maximising the enormous potential associated with recycling. Because recovered coarse and fine aggregates absorb more water, they usually require more water than conventional concrete to achieve the same workability. This also affects the uniformity of the new concrete during casting, which lowers the mechanical strength of concrete. This research addresses the issue of waste produced by the building industry, including broken glass and demolished concrete. It has been proposed to reuse some of these waste materials to replace a portion of the main materials used in the common portland cement concrete in order to dispose of or at least decrease the build-up of these types of waste.
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