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1. Wollastonite  

Cement production is synonymous to inexperienced house emissions and mineral resource depletion. So as to turn out 

concerning 1tonne of cement, 1.5 weight unit lime stone is needed and nearly 1tonne inexperienced house gases ar 

emitted out. This article present property use of metallic element meta salt mineral “wollastonite” (CaSio3) as a partial 

replacement of cement. Six concrete mixes were prepared by commutation cement with mineral (0-25%). Test result 

showed that 100% mineral will effectively replace cement with improvement in strength and sturdiness parameters. 

Incorporation of wollastonite in cement production can facilitate in property development of country. 

 The estimated cement production in Asian country was 233 million metric tonnes for the year 2012 with Associate in 

nursing annual growth rate of eight.6%. To produce a large amount of cement, naturally occurring materials like 

limestone, chalk, clay are deep-mined and processed each year. As we grasp cement is very energy-intensive material, due 

to the dominant use of carbon intensive fuels, e.g. coal, in clinker making. The increased energy value in the recent years 

has been mirrored in correspondingly higher value of cement.  

The production of cement depletes natural resources and also standard concrete doesn't last for long. Properties of 

concrete can be changed by the utilization of mineral admixtures, commonly used as Associate in Nursing addition to 

Portland cement concrete mixtures to extend the long run properties and in some cases to scale back the fabric value of 

concrete. Several materials together with fly ash, silica fume, metakaolin, slag, wollastonite etc. which ar either industrial 

wastes or naturally occurring minerals, have been investigated by researchers for improving concrete properties.   

Wollastonite is a metallic element meta-silicate mineral. Extensive deposits (56 million tonne) of mineral ar set in Prakrit, 

Sirohi and Udaipur districts of Rajasthan, India. Wollastonite is a low value material with its in depth deposits in USA, 

Canada, Australia, China and India. The objective of present investigation is to see the influence of mineral on the 

strength, permeability and pervasion properties of concrete. 7, 28, 90 days Strength, Water permeability at twenty eight 

days and pervasion at forty two days have been evaluated over zero.38 water–binder (w/b) quantitative relation and 

cement replacement percentages between zero to twenty fifth.  

Compressive strength was observed decreasing at every w/b quantitative relation, while the flexural strength was 

determined increasing between seven.5 and 15 August 1945 cement replacement by mineral at w/b ratios (0.475, 0.55) 

and decreasing at 0.40 w/b quantitative relations. Higher cement replacement up to 50% by mineral resulted in decreasing 

compressive, flexural strength and marginal variations in pull-off strength with increase in cement replacement by 

mineral. 

 Cement was replaced by wollastonite-fly ash combination (50:50) up to 50%. Each strength parameter was determined 

decreasing with increase in mineral content .It’s been observed reduced water absorption of concrete mixes containing 



 
Monika Shekhar Gupta, et al. Einstein International Journal Organization (EIJO)   
 
 

 
© 2015 EIJO, All Rights Reserved 
 
                                

Pa
ge

2 
Pa

ge
2 

Pa
ge

2 
Pa

ge
2 

Pa
ge

2 
Pa

ge
2 

Pa
ge

2 
Pa

ge
2 

Pa
ge

2 
Pa

ge
2 

Pa
ge

2 
Pa

ge
2 

Pa
ge

2 
Pa

ge
2 

Pa
ge

2 
Pa

ge
2 

Pa
ge

2 
Pa

ge
2 

Pa
ge

2 
Pa

ge
2 

Pa
ge

2 

mineral and fly ash . In another study, five concrete combinees together with mix while not any cement replacement. 

Wollastonite with and while not microsilica was used as partial replacement of cement, saturated water absorption, rate of 

water absorption, coefficient of water absorption were determined. It was found that incorporation of wollastonite (15%) 

and microsilica (7.5%) in the concrete significantly improves water tightness because of reduction in pore area and 

refinement of small structure. Reduced water absorption and initial surface absorption was observed with increase in 

mineral content. It’s been studied  concrete mixes with cement replacement by mineral up to five hundredth determined 

that the protecting quality as per the ISAT and air porosity index (Pressure/min) results at every replacement level of 

cement by wollastonite and at every w/b quantitative relation was smart indicating sweetening in cowl zone properties. It 

was observed that the speed of initial surface absorption decreases with increase in wollastonite-fly ash (W-FA) content in 

concrete mixes .The w/b ratio principally affects the rate of concrete pervasion, because improvement in the pore structure 

is principally ruled by this. Investigations on durability aspects of concrete containing mineral and alternative mineral 

admixtures ar presently current in Concrete Technology laboratory, MNIT, Jaipur.   

2. Recycled Steel 

Two out of each 3 loads of new steel ar recycled from previous steel, making it the most recycled material on the earth. 

According to the Steel Recycling Institute, steel also uses less energy and emits fewer harmful carbonic acid gas 

emissions than several alternative building materials, making it Associate in Nursing optimum inexperienced selection. 

You also can’t beat steel for sturdiness. If you live in a very region susceptible to current of air conditions or earthquakes, 

recycled steel may be your optimum selection for framing. 

3. Spray Foam Insulation 

An different to ancient covering material and polysaccharide insulation, spray foam traps more conditioned air among the 

home, allowing for considerably less outpouring and consequently, reduced energy use year round. Containing rapidly 

renewable material, spray foam insulation does not turn out harmful emissions and is additionally water and shrink proof, 

which interprets into zero framing distortion over time – a Brobdingnagian construction. 

4. Insulating Concrete Forms  

Produced through the method of gushing concrete between multiple layers of insulation material, insulating concrete 

forms become locked into the home’s structure for good, resulting in a high level of strength and sturdiness, as well as 

energy efficiency levels ready to meet high code necessities. Disaster-resistant insulating concrete forms also stop mould, 

mildew and rotting.  

5. Bamboo Plywood 

Used for interior design parts such as wall coverings, cabinetry and flooring, bamboo plywood is a zero-VOC, rapidly 

renewable, sustainable resource. It is also lovely, and adds a touch of greening class to any home. In addition to being all 

natural and non-toxic, it is as easy to figure with as hardwood or laminates. 

6. Straw Bale 

Straw is basically associate degree agricultural by-product that contains solely of the plant stalks (mostly cereals) once 

removal of grain and chaff. Rice straw has the highest silica content creating it the toughest amongst all alternative cereal 
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straws .Straw is considered as associate degree environmental downside as its burning causes respiration issues. Straw and 

Straw bale have a huge scope in Asian nation because it is one in all  

The largest producers of straw bale. 46% of total land (32, 87,590 sq/km) of India is agricultural land and out of a total 

population of one, 17, 09, 38,000 people fifty eight.4% square measure only dependent upon agriculture as a suggests that 

of keep. So straw has high potential as associate degree alternate building material. It is also fireplace resistant because it 

doesn't support combustion, is thermally insulated, has sound and moisture insulation and is not virulent. The following 

are the profiles of some construction alternatives created with straws and straw bales. Life Extended Thatch Roofing: It is 

one in all the locally offered and surroundings friendly various for furrowed sheets. By treating it with copper sulphate 

answer, its life can be extended by reducing the result of biodegradability. Additional layer of treatment on the roof 

surface mistreatment phosphorylated spray or CNSL oil imparts water proofing, fire resistance, termite proofing and 

weathering resistance (Developed by CBRI/RRL-TVM). Improved Thatch Roofing: In order to decrease the hearth hazard 

of thatch roof and making it water repellent a treatment had been designed by the Central Building Re- search Institute. It 

essentials the thatch layers square measure plastered with specific mud plasters creating it sturdy and fireplace resistant. 

7. Fiber Cement Composites 

 From centuries, mankind has used the numerous natural fibers for a good spectrum of applications starting from 

consumption to housing. In recent days many researchers have explored the prospects of mistreatment the fiber obtained 

from totally different plants, which include pulp, cereal straw, corn stalk, cotton stalk, kenaf, rice husk/rice straw etc as an 

various artefact. Due to the sunshine weight, high strength to weight ratio, corrosion re- sistance and other blessings, 

natural fibre based composites have become vital alternatives for building materials to be used in applied science fields. A 

few of the important composites square measure summarized as under:  Cement fibre composites square measure found to 

possess superior properties as compared to concrete blocks. This is mainly as a result of addition of fibres . The superior 

properties comprise of better workability, resistance to cracking, lighter weight, high fracture toughness and a higher 

degree of flexibility. These properties make it a appropriate material to be used in low value construction. 

8. Bagasse  

Bagasse is the fibrous matter that continues to be once sugarcane or sorghum stalks square measure crushed to extract 

their juice. Since bagasse is a by-product of the cane sugar trade, amount the number the amount} of production in each 

country is comparable to the quantity of sugarcane created. India has simply over five hundred sugar mills.  

Bagasse-PVC Boards: This building board uses sugarcane bagasse and PVC as binder. PVC is the most generally used 

resin in creating totally different articles for building applications like door shutters, sanitary fixtures, pipes, cables, 

cabinets, etc. due to its inherent self extinguishing characteristic and cheap value. 

9. Jute and Coir  

Jute cultivation has been in practice in India for as so much as 800 BC. Production of jute is mainly targeted in West 

Bengal, Orissa, Bihar, Assam, Meghalaya and Andhra Pradesh. There are thirty three odd districts spanning all over West 

Bengal, Bihar, Assam and province that accounts for ninety eight.41% of total space below jute cultivations and ninety 

eight.45% total raw jute production in Asian nation. Historically, the coir trade started and flourished in Kerala that has a 

long coast line, lakes, lagoons and backwaters pro- viding natural conditions required for retting. However, with the 
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expansion of coconut cultivation, coir trade has picked up in the States of province, Karnataka, Andhra Pradesh, Orissa, 

West Bengal, Assam, Tripura, Pondicherry and the Union Territories of Lakshadweep and Andaman &amp; Nicobar 

Islands through the efforts of Coir Board. India accounts for a lot of than common fraction of the globe production of fiber 

and fiber product. So as Asian nation is a leading producer of jute and fiber, they can be used as an answer for low value 

housing. 

10. Coir-CNSL Board 

The Coir-CNSL Board is a wood alternative which may be used for egression, door and window shutters, partitioning, 

false ceiling, paneling, furniture, cabinets, packaging, etc. It is one layer flat pressed category Medium Density Fiber 

(MDF) Board. It has low tide absorption, negligible change in dimensions due to water absorption, workable with 

traditional wood operating tools, paintable, pre-laminable, and nail able and screw able.  

11. Coir-CNSL Thermal Insulation Board 

This is a stuff, which utilizes the coconut fibres as re-enforcing material and CNSL as the natural binder. The density of 

the board is kept low and so is appropriate for moderate temperature insulation.  

12. Jute-Coir Composites 

 Jute-coir composite provides an economic various to wood for the construction trade. It involves the production of fiber-

ply boards with oriented jute as face veneer and coir and waste rubber wood within.   

13. Coconut and Wooden Chips Roofing Sheet 

Coconut fiber and wooden chips area unit soaked in water for 2 hours and so the water is drained off. Later these are 

mixed with cement and set over a furrowed mould and unbroken beneath pressure for eight to ten hours. After 

demoulding, these are cured and dried before use (Developed by RRL-TVM). Also use of Cashew nut Shell Flour was a 

major development as filler. 

14. Aerocon Panels 

Aerocon panels are the inorganic secure sandwich panels created of 2 fiber strengthened cement sheets engulfing a light-

weight core consisting of cement, binders and a mix of silicaceous and micaceous aggregates. The use of ash and its 

substitution for timber based merchandise makes the panels environmental-friendly.  The property attributes are eco-

friendly, faster construction, no wet plastering and on-the-scene set, light weight, high thermal insulation, fire resistant, 

excellent sound reduction properties, water and termite and weather resistant, suitable for seismic and Cyclone prone 

zones, relocatable, thin walls (space saving), smooth end, mini- mum foundation or ground preparation required and 

simple workability. Recently in a project called “Mass Housing” beneath “VALMIKI” theme sponsored by Govt. of India 

for raising the living conditions of slum dwellers in Mumbai was completed in a terribly short span of your time 

victimization aerocon panels demonstrating its artistry  

15. Ferro-Cement  

Ferro-cement can be outlined as a skinny walled versatile high strength cement based mostly stuff made from cement 

mortar strengthened with one or a lot of layers of wire mesh closely sure along to form a stiff structure unit with high 

performance, lightness of structure and strength. It possesses the property of completely consistent material . The only real 

disadvantage of victimization Ferro-cement is its high rates of shrinkage and creep once victimization made mortars). It 
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can be used for constructing pre forged bathroom units, water tanks, cycle sheds etc. As it is pre casted and so 

manufactured, it can play a major role throughout post disaster housing needs that is economical and simple to make. 

16. Cement Concrete Hollow Blocks   

Cement Concrete Block is a recently developed masonry unit of concrete. It works on the principal of densification of a 

lean concrete combine to create an everyday formed, uniform, high performance masonry unit. They are price emotive 

and higher various to burnt clay bricks because of their smart sturdiness, fire resistance, partial resistance to sound, 

thermal insulation, small dead load and high speed of construction. And as they are larger in size as a standard clay bricks, 

less mortar is required and so price reduction in the construction is achieved. The major advantage of concrete blocks is 

that their strength will be engineered as per given. Concrete blocks have an wonderful thermal property because of the 

cavities gift in them. It is also fireplace and sound insulated. They are inert and non virulent.  

17. Rice Husk  

India is one of the world’s largest producers of polished rice contributory concerning two hundredth of world’s total rice 

production. The state of West Bengal ranks 1st in terms of space below production whereas geographical region has the 

best productivity within the country. The major rice growing states are province, Uttar Pradesh, Andhra Pradesh, Punjab, 

Tamil Nadu, Orissa, Bihar and Chhattisgarh. Rice mills generate a by-product known as husk (it surrounds the paddy 

grain). During edge of paddy concerning seventy eight of weight is received as rice, broken rice and bran, but rest twenty 

second of the weight is collected as husk. The husk contains about seventy fifth organic volatile matter and the balance 

twenty fifth of the burden of this husk is regenerate into ash throughout the firing method, which is glorious as rice husk 

ash (RHA). RHA contains about eighty fifth to ninetieth amorphous oxide. About twenty million tons of RHA is made 

annually. This RHA is a great setting threat inflicting harm to the land and also the encompassing space on that its drop. 

So product are being developed to use it as a various artifact 

18. Low Cost Sancerre Block  

The rice husk ash produced mistreatment charcoal from rice husk is pozzoloanic and thus is appropriate to be used in 

block creating. The compressive strength of the blocks for all mixes will increase with age at natural process and 

decreases because the RHA content increases. The optimum replacement level of OPC with RHA is 20% and the water 

demand will increase with increase in ash content within the paste (OPC/RHA) .  In Concrete the rice husk ash is a highly 

siliceous material which will be used as associate admixture in concrete if the rice husk is burnt in a very specific manner. 

The qualities of the ash depend on the elements, temperature and time of burning (Hwang, 185). But the oxide should be 

unbroken at a non crystalline state in order to get associate ash with high pozzoloanic activity. RHA imparts corrosion 

resistance and compatibility to the concrete. 
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