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ABSTRACT 

The rapid growth in population and industrialization cause generation of large quantities of wastes. The bulk wastes from 

industrial, commercial, mining, agricultural and domestic activities are discharged either treated or untreated over the soil leading to 

changes in soil properties causing improvement or degradation of engineering behavior of soil. If there is an improvement in 

engineering behavior of soil, there is a value addition to the industrial wastes serving the three benefits of safe disposal of effluent, 

using as a stabilizer and return of income on it. In this study the beneficial effects of certain agricultural and domestic wastes in 

geotechnical applications have been discussed. 

I. INTRODUCTION 

Today, concrete has become the most famous building material used for construction industry. The other important characters of 

concrete than the other materials while its strength, are easy Molded in any forms, an engineered material that can meet almost any 

desired specification, adaptable, quite incombustible, affordable, and easily obtained. Concrete has the advantage of having 

outstanding mechanical and physical properties when properly planned and constructed. Concrete is widely employed in modern 

industrial civilization, with more than 10 billion tonnes produced annually [1]. By 2050, it is expected that the world's population 

would have exploded from 1.5 to 9 billion people, resulting in increased need for energy, housing, food, and clothes, as well as a rise 

in demand for concrete, which is expected to climb by 18 billion tonnes annually [2].Unfortunately, the benefits of concrete are 

inversely proportional to the volume of concrete produced. The concrete industry has left an immense alteration in the environmental 

appearances during a 100-year period. In addition, CO2 emissions are produced during the manufacturing process, which requires a 

vast volume of raw materials to make the billions of tonnes of concrete produced each year across the world. The cement industry 

alone is estimated to be responsible for about 7% of all CO2 generated in the world [3]. Hereafter, the reality shows that every ton 

production of Portland cement releases nearly one ton of CO2 into the atmosphere. On the other hand, issues such as carbon dioxide 

emissions and energy consumption, large aggregate consumption, concrete demolition waste, and filler requirements all contribute to 

the common environmental impact that concrete is not environmentally friendly or appropriate for the needs of sustainable 

development. 

Several investigations have been conducted in order to develop an alternative that can be utilised as a cement substitute Cement 

replacement materials are a green world break-through option for utilising untouchable raw materials. Materials that can be utilised to 

replace cement as a binder can come from a variety of places, including agriculture, industry, and the maritime industry, among 

others. Those materials are mostly obtained through natural or manmade means (human actions).  all  the know, a lot of trash from 

industry and agriculture is disposed of and less value, so recycling, reuse, and renew programmes provide an opportunity to achieve 

these potential benefits. As a result, researchers have been looking at the effectiveness, efficiency, and accessibility of waste materials 

as a cement replacement that produces a new environmentally benign material that is also pozzolanic in nature. The needed materials 

should be by-products or contain high levels of silicon (Si) and aluminium (Al) from their source. Silica and alumina are fineness and 

porous medium that could potentially be used as adsorbent for metal ion which is harmful for the environment. It should be noted that 

the percentage and level of combination employed for materials containing Si and Al vary depending on their intended use. Materials 

containing Si and Al have various advantages, including reduced permeability and sulphate attack, reduced segregation, improved 
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strength and durability, higher recyclability, and resistance to freezing and chemical reactions, better finishing and pumping, as well as 

a low-cost material, and so forth. This study will introduce a number of agricultural commodities that have been discarded but are 

pozzolanic by-products that can be employed as greening construction materials and environmentally friendly materials. The 

framework for utilising industrial waste material for construction purposes, which comprises fly ash, slag, and silica fume, has 

produced a successful report. As a result, land filled waste materials are disposed of, and land filled is now seen as a significant asset 

in improving concrete's desirable attributes. 

The rapid growth in population and industrialization cause generation of large quantities of wastes. Bulk wastes from industrial, 

commercial, mining, agricultural, and residential operations are released over the soil, either treated or untreated, creating changes in 

soil attributes and a better or worsening of soil engineering behaviour. If the engineering behaviour of soil improves, there is a value 

addition to industrial wastes, providing three benefits: safe effluent disposal, use as a stabiliser, and a return on investment. 

In terms of energy consumption and carbon emissions per volume, concrete is more sustainable than other building materials such as 

steel [1], as illustrated in Fig. 1. However, compared to other building materials, concrete's large volume consumption has negated this 

long-term advantage. Ordinary Portland cement (OPC-53), the major binder in concrete, emits around 8% of global anthropogenic 

carbon emissions and consumes about 3% of global energy [2]. In addition, the concrete industry consumes the most natural aggregate 

and fresh water [3,4]. Increased concrete production for future use will result in severe depletion of natural resources and pollution of 

the environment [5,6]. As a result, the requirement for green concrete is critical in order to meet future concrete demands while 

conserving natural resources. Green concrete is defined as any concrete that has less embodied energy and carbon than standard OPC-

53 concrete. Furthermore, different waste materials are used as either a binder or an aggregate in green concrete.  As a result, green 

concrete can take several forms, including concrete that replaces OPC-53 as a binder in part or entirely, or concrete that incorporates 

waste and recyclable materials as aggregate [8]. Apart from environmental concerns, the need for robust and long-lasting concrete has 

prompted the creation of green concrete that can withstand loads and other damaging forces. Green concrete's ability to create 

outstanding fresh and hardened qualities when compared to standard OPC-53 concrete will result in lower maintenance costs, faster 

construction completion, and longer service life. Despite the fact that the author discussed current sustainability challenges in the 

concrete sector in an unpublished paper [9], The significant breakthroughs that are being employed to produce green concrete were 

examined in this article. The usage of several alternative components in the production of green concrete is examined, as well as their 

implications on the green concrete's qualities. This page is intended to serve as a resource for construction industry stakeholders 

interested in enhancing concrete's long-term viability. This article is also expected to pave the way for further enhancement and 

optimization of existing green initiatives, as well as the development of new ones. 

 

Fig1.: Embodied energy and carbon for building materials[4] 

The word “Green Concrete” indicates its environmental sustainability and eco-friendliness and does not refer to the green appearance 

of the concrete. This concrete is made with eco-friendly concrete wastes so called as green concrete. The increased rate of construction 

nowadays increases the demand of material to be used for the construction. Since aggregates are the main constituent of concrete. 
Therefore, the excessive use of aggregates increases the pressure on natural resources. At present times the cost 

of the aggregates is very high and are not easily available, so by replacing the aggregates by suitable non bio-

degradable and eco-friendly industrial wastes solve the problem of non-availability and high cost of aggregates. 

This technique reduces the problem of disposal of these industrial wastes. Cement is also one of the main 

constituent of concrete. The manufacturing process of cement results the emission of about 8 to 10 percent of 

worlds total carbon-dioxide. when the ingredients of cement, limestone and clay is crushed and heated at a 

temperature of about 1500 degree centigrade to produce cement, global warming gas is released. So to avoid 

these big problems, Green Concrete is brought into practice. Green Concrete reduces the emission of carbon-
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dioxide up to 30 percent and saves energy, also reduces the pressure on natural resources to some extent. Green 

concrete plays a vital role in prevention of environment and natural resources. The constituent of this concrete 

does not respond to carbon footprint and give healthy environment to all. 

II. LITERATURE REVIEW 

Ashfaque Ahmed Jhatial " Green and Sustainable Concrete – The Potential Utilization of Rice Husk Ash and Egg Shells " Concrete 

has a carbon footprint, which is a common material in the building industry. Cement production accounts for about 10% of worldwide 

CO2 emissions. Cement is a critical component of concrete. Cement manufacturing is increasing, which has an impact on global 

warming and climate change. As a result, many attempts to make green and sustainable concrete using various waste elements have 

been made. CO2 emissions can be minimised and environmental difficulties associated with the disposal of waste materials can be 

resolved by using waste materials as cement substitutes. The potential and novel use of Rice Husk Ash (RHA) and Eggshells as partial 

cement replacements to make green concrete is discussed in this research . RHA which is rich in silica and eggshells contain identical 

amount of calcium oxide as cement, when finely grinded and used together as partial cement replacement, can trigger a pozzolanic 

reaction, in which silica reacts with calcium oxide resulting in the formation of calcium silicates which are responsible for achieving 

higher strengths. 

Noridah Mohamad " Innovative and sustainable green concrete–A potential review on utilization of agricultural waste " Concrete is 

the most adaptable building material in the world's construction sector, and it emits carbon dioxide into the atmosphere. Cement 

production accounts for 8% to 10% of worldwide carbon dioxide (CO2) emissions. Cement use at its highest contributes to global 

warming and climate change. As a result, several academics have been working on developing green and sustainable concrete that 

incorporates various waste elements. CO2 emissions will be reduced by using waste materials as a cement substitute. The potential and 

novel use of agricultural waste as a partially cement-replacing ingredient in green concrete is discussed in this research.  Agricultural 

waste contains pozzolanic elements, which, when finely ground, produce a pozzolanic reaction in which silica reacts with calcium 

oxide to form calcium silicates, which is responsible for the concrete's enhanced strength. According to earlier research, agricultural 

waste with a high silica content causes a pozzolanic reaction in concrete, which contributes to the increase in strength. The pozzolanic 

materials are RHA, SCBA POFA, and a 10 percent -20 percent utilisation of these wastes is ideal for increasing the 20 percent -30 

percent strength of concrete. The Banana Skin Powder (BSP) also contains a significant amount of silica, which will cause a 

pozzolanic reaction in the concrete mix and improve the strength of the concrete in the same way that other agricultural waste does. 

Han-Seung Yang " Possibility of using waste tire composites reinforced with rice straw as construction materials " The same 

technology employed in the wood-based panel business was used to make agricultural lignocellulosic fibre (rice straw)-waste tyre 

particle composite boards for use as insulation boards in building. Rice straw content (10/90, 20/80, and 30/70 by weight percent of 

rice straw/waste tyre particle) and a specific gravity of 0.8 were the manufacturing specifications. The composite binder was a 

commercial polyurethane glue for rubber. The composite boards outperformed wood particleboard in terms of water resistance, water 

absorption, and thickness swelling. Furthermore, the composite boards' flexibility and flexural qualities were superior to those of 

conventional wood-based panel products. The composite boards were also found to have good acoustic, electrical, anti-caustic, and 

anti-rot qualities. These boards are affordable, easily adaptable, and can be used to avoid impact damage. They can be used in 

construction as a substitute for insulating boards and other flexural materials. 

R.S. Iyer " Power station fly ash — a review of value-added utilization outside of the construction industry "  Fly ash from coal-fired 

power plants is a major source of economic and environmental difficulties. Although a tiny percentage of the material is used in 

cement and other construction goods, the great bulk of the material produced each year is stored in ash dams or other similar dumps. 

This inefficient use of land, as well as the long-term financial burden of upkeep, has led to the recognition that there are other 

possibilities for fly ash as a value-added commodity besides construction materials. Fly ash can be used in a variety of applications, 

including innovative materials, waste management, and energy production, In this paper, the recovery of metals and agriculture is 

examined with the goal of identifying new areas that will expand the positive reuse of fly ash, hence reducing the environmental and 

economic implications of disposal. 

Shatha R Ahmedizat et.al. “Fabrication green concrete by Recycled wastepaper” The dry density of paper fibers wastepaper concrete 

mixes was increased with age of curing. The waste paper fibers do not affect the density significantly at lower percent ratio of paper 

fibers addition lower than 0.6% by volume. Then density of paper fibers concrete decreases with higher wastepaper fibers content 

(0.8% and 1%) by volume . The dry density result for (P-0.6) blend is close to result of conventional mix.the concrete mixtures 

containing wastepaper, compressive strength increased with increasing regarding wastepaper’s content up to (1%) by volume related 

to the concrete. The best fiber content has been (0.8%) by concrete volume. Such addition level result in massive elevation in the 

compressive strength. Such elevation has been (22.56%) at (28) days regarding age in comparison to control concrete. Generally, each 

group related to the concrete mixes consisting of wastepaper, splitting tensile strength elevated with the elevation in the content with 

regard to wastepaper up to (1%) by volume of concrete. The best fiber content is (0.8%) by concrete volume . This increase reached to 

( 17.66%) at (28) days of age in comparison to the control concrete. The flexural tensile strength fibers concrete mixes with (, 0.6% 

and 0.8%) of paper fiber exhibit increase in flexural tensile strength values by about (0.789% and 4.819%) respectively at 28 days , as 

relative to ordinary blend. While the (1%) blend of wastepaper fibers reduction in flexural tensile strength by about (11.498%).The 

wastepaper fibers concrete mixes with (, 0.8% and 1%) of paper fiber exhibit increase in absorption values by about (44.19% and 

80.591%) respectively at 28 days , as relative to ordinary blend. While the (0.6%) blend of wastepaper fibers reduction in water 
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absorption by about (5.483%).The reuse of wastes is important from different materials It help to save and sustain the natural 

resources . 

Junjun Liu et.al. “Environmentally sound materials from rice straw for elevator decoration” The major purpose of this project was to 

employ rice straw (WS) to make environmentally friendly products with corn-based adhesives (CA). Treatments of WS with NaOH 

and hot water were carried out to see how they affected the performance of the materials generated. The main goal of this study was to 

use rice straw (WS) in conjunction with corn-based adhesives to create environmentally friendly products (CA). The effects of treating 

WS with NaOH and hot water on the performance of the materials formed were investigated.  Materials produced from hot-water 

treated straw and cornstarch demonstrated improved interface and flexural properties, with flexural strength and flexural elastic 

modulus peaking at 10% starch content and 0.7 g/cm3 material density. The moisture absorption of materials consisting of untreated 

straw and cornstarch was lower. With rising starch content and decreased density, moisture absorption increased. The materials 

created as a result of this project could be used for ceiling panels and bulletin boards. 

K Muhamad et.al. “Influence of rice husk ash (RHA) on performance of green concrete roof tile in application of green building” 

Based on the Malaysian Standard referred, it shows that waste rice husk ash has a potential to be used as a partial cement replacement 

in concrete roof tiles. Farther than it performed well as a roof covering, it is also lowered the construction cost and also reduce the CO2 

emission which establish the green construction and green building in the industry. 

Mirza Jahangir Baig et.al. “Study on utilization on marble waste and porcelain powder on green concrete” Utilization of Marble 

powder and porcelain powder in concrete helps in protecting the environment. The proportion of the permissible percentage of marble 

waste powder and porcelain powder by weight with respect to cement, leads in the increment of compressive, flexure and tensile 

strength of green concrete. The chemical and physical parameters of the concrete mixture with the addition of marble waste powder 

and porcelain powder can be studied in a systematic manner to determine the effect shrinkage. 

Ashish Shukla et.al. “Development of green concrete using waste marble dust “Ordinary cement and pozzulanic-containing cement 

are distinguished by the partial replacement of marble dust in various amounts of cement. Standard pores and hydration elements are 

expanding in addition to the fineness of mixed cement. In reality, all mixed cement morterings meet the Splittensile and Compressive 

Strength criteria. As a result, blended cement can achieve appropriate early tensile and compression strength. The ongoing creation of 

marble dust is increasing the morphological structure of the space between cement and marble dust, as demonstrated in the Scanning 

electron microscope (SEM) diagram. 

Hisham Alabduljabbar et.al. “Green and sustainable concrete production using carpet fibers waste and palm oil fuel ash” The impact 

of polypropylene carpet fibre waste on compressive strength at volume fractions ranging from 0.25 percent to 1.25 percent, tensile and 

flexural strengths, and drying shrinkage of concrete incorporating 20% POFA was investigated experimentally. The following are the 

conclusions drawn out of the results found and the observations made in this study. The incorporation of carpet fibre waste reduced 

the workability significantly. Slump values decreased as fibre content was increased, although VeBe time increased. The fiber–matrix 

compressive strength decreased as the fibre content increased. The compressive strength of POFA-based concrete increases at a rate 

that is almost identical to that of OPC concrete mixtures over time.  When compared to combinations containing only OPC, all POFA 

concrete mixtures had a significant drop in compressive strength at the age of 7 and 28 days. The compressive strength of POFA 

concrete mixtures increased significantly with the passage of time.  It can be concluded with reasonable confidence that the pozzolanic 

activity of POFA at later ages was responsible for a significant increase in compressive strength of POFA concrete mixtures after 28 

days of curing. The compressive strength of POFA-base concrete mixtures was nearly identical to that of OPC concrete mixtures after 

91 days, and it outperformed OPC concrete after 180 days. Despite smaller improvements in compressive strength, significant gains in 

tensile and flexural strength were observed. Because of a better fiber-cement matrix interaction and matrix densification, concrete 

containing carpet fibre and POFA performed better in the development of tensile and flexural strengths at all ages. At 91 days, the 

tensile strength of OPC and POFA content blends improved by 19.6% and 12.4 percent, respectively, for mixes containing 0.5 percent 

fibre. For the same conditions, flexural strength improved by 19.5 percent and 14.1 percent, respectively. For all fibre volume 

fractions, carpet fibres had a considerable impact on the drying shrinkage of both OPC and POFA-containing concrete composites. 

When 0.75 percent carpet fibres and 20% POFA were used in the concrete composite, drying shrinkage was reduced by around 23% 

after 90 days of curing when compared to the control mix without fibre and POFA. 

III. PROPOSED METHODOLOGY  

With the increasing environmental challenges, it has become paramount that green and sustainable materials be researched for a wider 

range of applications to offer feasible alternatives alongside conventional materials. The hue of green concrete is unrelated to its 

appearance [3]. Green concrete is defined as concrete that contains at least one ingredient made from waste, or whose manufacturing 

process does not harm the environment [4]. However, when employing waste resources, green concrete should not sacrifice strength 

or performance. The primary factors used to determine whether a concrete is green or not include manufacturing methods and 

processes, life cycle sustainability implications, and the amount of cement replaced [2]. Though green concrete follows reduce, reuse 

and recycle techniques, the main aim behind the development of green concrete is to reduce the CO2 gas emissions, to limit the use of 

natural resources and the use of waste materials in concrete, which otherwise are disposed-off, costing money for the disposal and 

causing environmental pollution. One potential way to utilize waste materials to develop green concrete is to use waste materials as 

partial cement replacement. Most of the waste materials have the ability to enhance the properties of concrete while simultaneously 

reducing the cement content in concrete.  
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III.1 Rice Husk Ash (RHA)  

Over half of the world's population eats rice as a staple food [11]. Rice is a seed of semi-aquatic grass species. A total of 22 species of 

rice exist, The only two species that are essential for human consumption are Oryza sativa and Oryza glaberrima. Oryza sativa was 

first grown and cultivated in South and Southeast Asia between 8,000 to 15,000 years ago, while Oryza glaberrima is believed to be 

the domesticated version of the wild Oryza barthii species of rice approximately 3,000 years a long time ago in Africa's Niger River 

floodplains [11]. With the exception of Antarctica, rice is now grown on every continent. Paddy rice is the final result of rice grain 

harvesting and threshing. Rice paddy production is estimated to be around 600 million tonnes per year [12] and is likely to rise further 

in the future. Paddy rice yields 25 percent husk, 10% bran and germ, and 65 percent white rice on average [13]. Rice mills create 20% 

rice husk from every paddy tonne, which is subsequently utilised as fuel in the mill's boiler to generate energy. RHA [14] is formed 

when about 25% of the rice husk is transformed into solid trash. both Rice Husk and RHA are shown in Figure 1. Being a waste 

product produced by the rice mills, it has very little to none commercial value, thus is disposed causing health issues to the inhabitants 

nearby.  

RHA is an agro-industrial by-product which is being generated in abundance. RHA has the potential to be employed as a 

supplementary cementitious material due to its high surface area and pozzolanic character (SCM). Any material's qualities and 

characteristics, as well as the processes and procedures used to create it, are very similar to the parent material's features and 

characteristics. This is also the case of RHA. RHA is produced by burning rice husk either in open field or under controlled 

incineration conditions. Poor quality RHA containing high carbon content is produced if rice husk is burnt in open field and produce 

air pollution, thus it is avoided. The high carbon content of concrete has a negative impact on its performance and leads to the 

formation of a highly crystalline structure with low reactivity [15]. When rice husk is burned under controlled incineration 

circumstances, such as temperature and time, amorphous silica-based RHA is formed. It is obvious that there exist various techniques 

and methods to produce RHA, however the controlled incinerating significantly produces high quality RHA which contains 

amorphous form that can allow it to be used for structural concrete. 

In January 2017, Green Concrete textile GCCM (GCT) was used to line a channel in Recife, Pernambuco. Due to the site being 

adjacent to a glass factory, it was considered by the local authorities as an environmentally sensitive area. There were a number of 

other challenges with the site, including drainage and erosion control, as well as a general requirement for site recovery, which led to 

the decision to use GCT as a channel lining solution rather than alternative approaches. Vertical Green do Brasil Engenharia 

Naturalistica completed the work for Vivix SA, with GCT provided by SPI Engenharia. All existing vegetation from the site was 

cleared as far as the tree line in preparation for the installation, which could not be disturbed by the installation team due to 

environmental restrictions. Before digging the channels and anchor trenches, the site's drainage was considered. The GCT was 

supplied in bulk rolls to the job site, and laid transversely across the channel profiles, fixed and then hydrated. 

In May 2016, Green Concrete Textile GCCM (GCT) was used to line a drainage channel in Vicuña, IV region, Chile. The goal was to 

stop water infiltration in an irrigation channel and improve the water management system in the area. Reinforced concrete was also 

considered, but GC was chosen as it would be a cheaper alternative and faster to install. Agrotek Spa completed the work for the 

Peralillo Agricultural Community, with consultation from Comision Nacional de Riego. Vegetation, The earth was excavated after the 

trash and garbage were removed, levelled and compacted in preparation for installation. The GCT was brought in bulk rolls to the job 

site, placed on a spreader beam frame, trimmed to profile length to avoid waste, and laid transversely. At 200mm intervals, 100mm 

overlaps were bolted together, and the outside edges of the GCT were captured in backfilled anchor trenches after being pinned using 

250mm steel ground pegs. Hydration was then completed using a roadside 1000L water tank and motorized pump. In total, 2,647m2 

of GC5TM were installed over 10 days by a team of five people in temperatures in excess of 30o C. 

In April 2016, Green Concrete Textile GCCM (GCT) was used to protect a slope along the shoreline in Sasebo City in the Prefecture 

of Nagasaki, Japan. The area was beginning to become overgrown with weeds and was eroding in places. The region was about 5.5 

metres broad by 7.3 metres long, extremely steep, and directly on the shoreline, posing some challenges for the installation. A poured 

concrete retaining wall was explored, but it would have to be built in dry conditions, which would be challenging given how close the 

property was to the river and how it led into it. However, because GCT can set under water, it was the best option for the project and 

was picked. Murakami Kaihatsu Limited completed the work on behalf of the Sasebo City Government. The GCT was placed and 

secured using galvanised steel pegs, anchor bolts, and sealant after the ground preparation for the installation included the removal of 

all existing vegetation in the region. The GCT was then hydrated from the water below with the aid of a hose. 

In May 2015, Green Concrete Textile GCCM (GCT) was used to remediate the Mooi River irrigation canal, in Muden, KwaZulu 

Natal, South Africa. The canal was severely damaged, causing significant water loss. The project was explored for poured concrete, 

but some portions of the canal were only accessible by foot, making poured concrete installation impossible. In addition, GCT ensured 

that the canal's water supply was not disrupted for those that rely on it. Medina Engineers and Dwenga Trading collaborated on the 

project, which was overseen by Element Consulting Engineers for the Department of Rural Development and Land Reform. A 

transverse layup was employed to decrease wastage due to the profile ranging between 2m and 3m. The canal was cleaned of garbage 

and plants, and failing concrete was removed from cracks and voids before they were filled, with anchor trenches dug along the 

shoulders. The GC5TM was mounted on a JCB-mounted spreader beam and batched to a specified profile length on site. The GCT 

was unrolled across the channel, with layers overlapping by 100mm and the open edges placed into the anchor trenches. Hydration 

was given via 5000L water bowser and hose. 30 minutes later, knuckle joints were formed by folding the material back under itself, 
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creating a 50mm wide knuckle. After that, the joints were rehydrated and sandbags were used to compress them. The anchor trenches 

were backfilled after they were placed. 

 

In April 2014,  Green Concrete Textile  GCCM (GCT) was used for emergency remediation of a concrete irrigation channel at a 

lemon farm located in the small oasis town of Pica, 90km east of Iquique, in Chile. An earthquake with a magnitude of 8.2 struck off 

the coast of Chile on April 1, 2014. The earthquake shattered the farm's existing poured concrete irrigation trench, which was cracked 

in multiple places and rendered useless. This put the lemon trees and the farmers' livelihoods in jeopardy right away. INDAP (a 

government organisation committed to assisting small farmers) and Pacifictek collaborated on the project, which was also funded as a 

joint venture. Because the trees were too close to allow any form of plant access, a man brought portable batched rolls of GC5TM to 

the job site. Debris was cleared from the channel, before GCT was unrolled down its length and folded over the existing structure. The 

GCT was fixed to the poured concrete form using masonry screws at 200mm intervals. Each layer was screwed and grouted with an 

epoxy grout after being overlapped by 100mm in the direction of water flow. Epoxy grout was also utilised on the joints generated by 

the steel doors that open to allow watering on the channel's sides. 

In November 2014,  At Naburn Weir in North Yorkshire, Green Concrete Textile GCCM (GCT) was used to line an eel and lamprey 

migration pass on the River Ouse. As part of the Environment Agency’s species management programmes, the objective was to create 

a naturalized channel adjacent to the weir to allow eels and lamprey to migrate upstream. The channel was designed by the EA’s Asset 

Performance Project Team, Balvac completed the job, with Concrete Canvas providing on-site advice. The project came with several 

challenges, including needing a constant trickle of water flow, an impermeable channel which could carry low-flows without leakage, 

a gradient that would allow pools with drops no greater than 100mm, Both upstream and downstream of the Weir, there are 

connections to the River Ouse. It was impossible to form a natural channel due to instability of the site, and so mass concrete and 

reinforced concrete channel forms were considered; however, the expense, high carbon impact and differential settlement made these 

options unsuitable. GCT’s lower carbon profile, natural looking properties and ability to promote algae and weed growth while still 

suppressing root growing vegetation meant it was chosen instead. 

In February 2011, An earth-berm on a palm oil plantation in Selangor, Malaysia, was protected with Green Concrete Textile GCCM* 

(GCT). The palm oil plantation is 2 feet below high water level and is protected by the earth-berm in question, which runs around the 

plantation's perimeter. The earth-berm must be maintained since it is the only flood-prevention measure that protects the island from 

flooding and the palms from seawater contamination. The earth-berm is maintained on a monthly basis with a variety of methods such 

as piling, gabion walling, and vegetation growth. However, regular breaches still occur, and land loss and erosion are worsened by a 

variety of circumstances such as high tidal flows, strong sea currents, and wave damage. GCT was selected for a trial installation as an 

erosion control solution to protect the earth-exterior berm's face in order to reduce maintenance costs, time, and flood risk levels. The 

GCT was delivered to the job site in batched GC8TM rolls, which were unrolled and trimmed to the desired profile length before 

being secured to the slope with steel pegs. The GCT's borders were then backfilled with earth and buried in anchor trenches at the 

crest and toe of the slope. Then, using water from the lake below, hydration was administered. 

 

Figure3.1 . Sample of Rice Husk and Rice Husk Ash 
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III.2 COMPOSITION  

 The control specimens were prepared with ordinary Portland cement (OPC 43 grade), coarse sand, and crushed stone 

maintaining a ratio of 1 : 2 : 4 with the water–cement ratio of 0.5. The specific gravity of sand was 2.60, and fineness modulus 

was 2.50. 20mm downgraded stone aggregate was used with the specific gravity of 2.64. The water absorption capacity of sand 

and stone chips was 2.35% and 1.50 %, respectively. The FA by-products from cement industries, RHA from different mills and 

factories, and SD from stone quarries were used in concrete. In sustainable specimens, the RHA and FA were used as 

replacements of cement. The FA and RHA met the requirements of ASTM C 618. Chemical and physical properties of 

materials were collected from the manufacturer and supplier. Class-F FA with more than 75% oxide components (SiO2 + 

Al2O3 + Fe2O3) and around 2% loss of ignition was used in this experiment. As per manufacturer, the FA contained 2.15% 

CaO, which is much lower compared to the amount of 61.4% contained by the OPC used. The RHA was ground and sieved 

with a 150 mesh sieve. The specific gravity of the RHA was 2.01, and bulk density was 106 kg/m3. The specific surface area of  

the RHA was measured by applying the BET theory . The specific surface area of the RHA was 19.7m2/kg after 5 minutes of 

grinding and contained 79.7% of SiO2. The average size of the RHA particles was in the range of 90 − 100 microns.  

In addition, the 100% particles of the OPC and FA passed through the 90 microns opening sieve. Meanwhile, the specific 

gravity and fineness modulus of the SD were 2.63 and 2.80, respectively, which meets the fine aggregate gradation criteria as  

per 

ASTM C33 [47]. The SD passed through 4.75mm opening sieve and around the 24% that retained on the 1mm opening sieve 

were used for the specimen preparation.  The specimens were prepared with varying contents of the FA and RHA as 

replacements of cement and the SD as a replacement of sand in concrete. Table 1 lists the composition of each type of concrete 

mix with a specimen ID. Cement and sand in concrete were replaced by different weight percentages of the FA, RHA, and SD. 

The concrete mix ratios are listed in table 2.           

Table 1. Specimen ID and replacement level. 

 

Table 2. Concrete mix proportion. 

 

IV. RESULT  

Construction and demolition debris (C&D waste) is a broad term encompassing a variety of waste materials generated by the 

construction industry, including concrete, glass, brick, metal, wood, and plaster. C&D waste must be processed, mainly by separation, 

before it can be incorporated into engineering uses. Because C&D waste is a highly heterogeneous material, a comprehensive 

characterization is difficult to achieve. The processing of demolition debris involves a series of separations and screenings, starting 

with the larger materials (lumber, concrete) down to the sand and gravel sized material. Upon arrival to the processing facility the 

incoming material is separated into concrete and non-concrete materials. The nonconcrete material passes through several screens and 

conveyors in order to remove harmful materials such as asbestos. The concrete material is crushed and a magnet is used to remove any 

metal and rebar present. C&D wastes are used in asphalt pavement and base/sub base applications. 

The processing and disposal of vast quantities of agricultural and home trash is a major issue all over the world. The need for a big 

storage area and the safe disposal of agricultural and home wastes without harming the environment are key concerns. As a result, 
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efforts are being made to use these agricultural and domestic wastes in geotechnical engineering applications such as embankment 

construction, backfill, sub-base and foundation material, and so on. The use of certain agricultural and household wastes also improves 

the soil's engineering behaviour. As a result, there is a value addition to industrial effluent that serves the three advantages of 

 Safe effluent disposal 

 Use as a stabiliser 

 And return on investment. 

Green concrete has lowered environmental effect by 30 percent by reducing CO2 emissions in the concrete industry. They are resistant 

to heat and fire. The utilisation of waste materials such as ceramic wastes and aggregates in concrete recycling increases waste 

products in the concrete industry by 20%. 

 As a result, they use less energy and are more cost-effective. As a result, the usage of concrete products such as green concrete in the 

future will not only reduce CO2 emissions and environmental impact, but it will also be cost effective to make. 

The client was very happy with the installation, as it allowed them to continue using the channel during construction, and has since 

used GC on a second section of the same channel. The overall project for improving the local water management system took a total 

of 1 month. A solution also had to be found which could allow the community to use the channel to irrigate their fields every Sunday 

to stop them drying out. The community now has 70% more water than they did previously, and the water now travels much faster 

down the channel. 

In total, a team of four installed 70m2 of GC5TM in one afternoon. The lemon trees and the farmer's business were preserved as a 

result of the quick installation. The flexibility of GC meant no expensive or time-consuming formwork was required, and batched rolls 

permitted transport to site with no damage to the lemon trees. The installation has resulted in further project commissions. 

In total, 200m2 of GC8TM were installed on a difficult site for an ambitious project, however, the ground conditions and site 

constraints were overcome and the GC provided an attractive, functional and innovative solution. The project was awarded the ICE 

(Institution of Civil Engineers) Sir John Fowler Award at the 2015 Yorkshire and Humber annual awards. 

In total, 10,600m2 of GC5TM was installed by 12 people, With temperatures as high as 36 degrees Celsius on a site with considerable 

accessibility concerns The installation was well received by the Department of Rural Development and Land Reform, and Element 

Consulting Engineers is contemplating using it on future projects. 

1,125m2 of GC8TM was installed over a period of ten days by a team of six people. A total of nine bulk rolls were installed for 

channel lining, and some GC was used for slope protection where required. The project spanned across three weeks as a geosynthetic 

material made of coconut fiber had to be laid down on top of the soil. 

Approximately 40m2 of GC5TM was installed in just one day by three people, who had to work on ladders in order to install the GC 

safely due to the steep nature of the slope. 

In order to reduce maintenance costs, time, and flood risk levels, GC was chosen for a trial installation as an erosion control method to 

protect the exterior face of the earth-berm. The CC was brought to the job site in batched rolls of CC8TM, which were unrolled and 

trimmed to the desired profile length before being secured to the slope with steel pegs. The CC's borders were then backfilled with 

earth and buried in anchor trenches at the crest and toe of the slope.  

 

Figure 4.1: Collect Raw material 
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Figure 4.2 Segregate Dust 

 

(a)                                                                      (b) 

Figure4.3: (a) Ash Refine (b) Dust Segregation 

 

(a)                                                             (b) 

Figure 4.4: Mixture(a) Mixture Making (b) Size Testing 
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Figure 5.5 Material Testing 

 

Test Report of Proposed Mixture 

Concrete Textile 

Technical data & Test Report  

Item Test Standard    Value 

1.1 Compressive Strength 

Test  

ASTM 

C47307 

10 days compression failure stress  40MPa 

1.2 Compressive Strength 

Test  

ASTM 

C47307 

10 days compression Young's Modulus  1500MPa 

2.1 Bending Test  BSEN 

12467:2004 

10 days bending failure  34MPa 

2.2 Bending Test  BSEN 

12467:2004 

10 days bending Young's Modulus  180MPa 

3 Abrasion Resistance 

Test  

DN52108 the max of Similar to the wear resistance of 

Ceramics 

0.10 

g/cm2 

4 Mohs Hardness mm 4 - 5  

5.1 CRB Puncture 

Resistance  

EN ISO                                 

12236 : 2007                    

(HJ008 only)  

Minimum Propulsion Penetration 2.69KN 

5.2 CRB Puncture 

Resistance  

EN ISO                                 

12236 : 2007                    

(HJ008 only)  

Peak Maximum Deflection 38mm 

6.1 Anti - Vehicle applied 

load 

EN 1991 - 1 - 

1 : 2002                                               

standard                            

(H008 only)  

2- axis vehicle gross weight 30 - 

160KN 

6.2 Anti - Vehicle applied 

load 

EN 1991 - 1 - 

1 : 2002                                               

standard                            

(H008 only)  

Evenly distributed loads  5KN/m2 

7 Pipeline Anti-corrosion 

layer 

ASTM G13 Test Passed 

8 Freeze- Thaw test BSEN 

12467:2004      

standard 

section                         

Test Passed 
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5.52 

9 Soak-dry Test  BSEN 

12467:2004      

standard 

section                         

5.5.5 

Test Passed 

10 Water permeability test  BSEN 

12467:2004      

standard 

section                         

544 

Test Passed 

11 PVC Liner Thickness                              0.5 mm & the moisture permeability is 0.836-0.924 

gmm/m2 days 

 

TEST REPORT  

 

sr. Test Parameters Unit Test Method Observed Value 

1 Bulk Density kg/

L 

     IS 2386(Pt-3): 1963 1.64 

2 Initial Setting 

Time 

Min  IS 4031 (Pt-5): 1988 205 

3 Final Setting 

Time 

Min IS 403J (Pt-5):1988 265 

4 Compressive 

Strength (1 Day) 

N/m

m° 

ASTM C109 41 

5 Compressive 

Strength (3 Day) 

N/

mm' 

ASTM C109 65 

6 Compressive 

Strength (7 Day) 

N/

mm

* 

ASTM C 109 75 

7 Compressive 

Strength (28 Day) 

N/

mm

' 

ASTM C109 90 

 

 

V. CONCLUSION 

 
The performance of a sustainable green concrete with a partial replacement of cement and sand by incorporating the FA, RHA, and 

SD in different percentages was investigated. However, the production of a sustainable and low-cost concrete with the studied by-

products (i.e., FA, RHA, and SD) as partial replacements of cement and sand is still challenging. The addition of FA, RHA, and SD in 

concrete showed insignificant decreases in strength, up to a certain limit. From the experimental test results, the following conclusions 

can be drawn: 

 The binding action of the FA is considerably superior to that of the RHA, but both show similar results when no treatment is 

applied to the concrete mix. 

  The use of the SD as a replacement of natural sands in concrete is considerably effective and improves the mechanical 

properties, thereby reducing the capacity of water absorption by enhancing the density of the matrix. 

 The reduction in the water absorption capacity of the FA-, RHA-, and SD-based concrete is a sign of improvement in 

durability. 
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 • Around 20% of ordinary materials in concrete can be replaced by the studied by-products or waste materials (i.e., FA, RHA, 

and SD) without significantly compromising the strength properties. However, an excess amount may exhibit negative 

effects. The optimum combination found in this study is 5 %wt of the FA and 5 %wt of the RHA as replacements of cement 

and 10 %wt of the SD as a replacement of natural sands without decreasing the strength of concrete. 
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