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UNIT – III: ALTERNATIVE BUILDING MATERIALS FOR SUSTAINABLE CONSTRUCTION:  

INTRODUCTION, SUBSTITUTE FOR SCARCE MATERIALS, FERRO-CEMENT- GYPSUM BOARDS, TIMBER 

SUBSTITUTIONS, INDUSTRIAL WASTES, AGRICULTURAL WASTES, CEMENT-SOIL BLOCKS FOR MASONRY, 

STABILIZED MUD CONSTRUCTION LOW COST INFRASTRUCTURE SERVICES: INTRODUCING- PRESENT STATUS- 

TECHNOLOGICAL OPTIONS- LOW CO“T “ANITATION “ DOME“TIC WALL- WATER SUPPLY- ENERGY. 

 

Although concrete is a core component in homes, public buildings, a d idges, it s ot the ost sustai a le 

building material out there. 

Commercial concrete production releases tons of greenhouse gases into the atmosphere every year, 

contributing to environmental pollution and climate change. Fortunately, there are more sustainable 

construction materials that present a greener alternative to concrete in both residential and commercial 

projects. 

 

1. Straw Bales 

Straw bale building is a nod to the days when we built our homes from natural and locally-sourced 

materials. Instead of relying on technology and manufactured materials, we use what the earth provides. 

Straw bales are used to replace concrete, plaster, gypsum, and other building materials in walls. When 

sealed properly, they have a high insulating ability. As a renewable resource, straw is both sustainable and 

affordable. 
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2. Bamboo 

The recent popularity of bamboo amenities such as furniture and utensils may make it seem trendy, but it 

has been used in construction for millennia. Its combination of light weight, tensile strength, and 

renewability make it an ideal replacement for expensive imported materials and an alternative to rebar and 

concrete construction, especially in areas with easy access to locally-sourced bamboo. 

 

3. Recycled Plastic 

Plastic is emerging as one of the more sustainable construction materials. Instead of sourcing, mining and 

milling new components, researchers are producing concrete made from ground-up trash and recycled 

plastics. This practice reduces greenhouse gas emissions and provides a positive new use for plastic waste 

that would otherwise be clogging landfills. 

 

Structural Defects Insurance 

 

4. Wood 

Wood, a tried and true construction mainstay, retains many advantages over concrete, steel, and other 

i dust ial uildi g ate ials. T ees a so  CO  as the  g o  a d do t eed to u de go e e g -intensive 

procedures to be converted into a construction product. When a forest is properly managed it is also 

renewable, resulting in a bio-diverse habitat. 

 

5. Rammed Earth 

Another natural technology, rammed earth has been used by human civilization for thousands of years. Not 

only does it last a long time, when pressed tightly in wooden forms, it creates walls that have a similar feel 

to concrete. The rammed earth buildings being produced today can be fortified by bamboo or rebar for 

added safety, and mechanical tampers cut down on the labour needed to produce sturdy walls. 
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6. Ferrock 

A newer building material, ferrock uses a wide range of recycled materials, such as steel dust, to create a 

building material that resembles concrete but is actually even stronger. In addition, this innovative material 

absorbs and seals carbon dioxide as part of the drying and hardening procedure. Ferrock is therefore not 

only less CO2-involved than concrete, it is also carbon neutral. 

 

7. Timbercrete 

An intriguing material composed of concrete and sawdust, timbercrete is lighter than concrete and the 

sawdust component both recycles a waste material and replaces some of the more energy-involved 

ingredients in traditional concrete. It also reduces transportation emissions. Timbercrete can be shaped into 

pavers, blocks, and bricks, making it both versatile and sustainable. 

 

CEMENT-SOIL BLOCKS FOR MASONRY- 

INTRODUCTION OF THE PRODUCT- 

 Soil cement blocks are cost effective and energy efficient alternative materials to the normal burnt clay 

bricks used for construction of buildings.  

Soil cement blocks are also known as stabilized mud blocks (SMB) or stabilized compressed earth block 

(SCEB). Ordinary Portland cement is the most usual stabiliser added 5 to 10% by weight to the soil.  

Other stabilizers like lime, puzzolana or a combination of cement and lime are also used. Soil cement blocks 

being usually 2 ½ times larger in size the normal burnt clay bricks, the construction is faster and the joints 

are consequently reduced.  

The less number of joints also result in cutting down the amount of mortar required. From the 

environmental considerations also, use of soil cement blocks in construction work result a substantial saving 

of energy as no fuel is required for its manufacture.  

While in general building construction, soil cement blocks may be used as a substitute for normal burnt clay 

bricks, their use should be avoided in the case of isolated load bearing columns, piers and such heavily 

loaded structures. 

LOW CO“T “ANITATION “ – 
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Unsanitary conditions and contaminated drinking water exact a crippling toll on both the health of the 

hu a  populatio  a d the e i o e t. App o i atel   pe e t of the o ld s populatio  does ot ha e 

access to improved sanitation. In addition to the indignity suffered by those lacking sanitation facilities, 

millions of people in the developing world die each year from diseases contracted through direct and 

indirect contact with pathogenic Bactria found in human excreta. Infectious diseases such as cholera, 

hepatitis, typhoid and diarrhea are waterborne, and can be contracted from untreated wastewater 

dis ha ged i to ate  odies. Mo e tha  half of the o ld s i e s, lakes, a d oastal ate s a e se iousl  

polluted from wastewater discharge. The cost of inadequate sanitation translates into significant economic, 

social, and environmental burdens. As the world attempts to realize these goals, we must reassess the 

lessons learned, evaluate new technologies, identify research gaps, and critically discuss ways forward. 

Since 2 billion of the 2.6 billion people lacking sanitation live in rural areas, we must complement large-scale 

urban investments with low-cost, on site technologies that target rural communities. Low cost sanitation 

options have significantly improved, especially for the reuse of sewage for agriculture or aquaculture. 

 

SULABH SAUCHALAYA – LOW COST SANITATION- 

Sulabh flush compost toilet is eco-friendly, technically appropriate, socio-culturally acceptable and 

economically affordable. It is an indigenous technology and the toilet can easily be constructed by local 

labour and materials. It provides health benefits by safe disposal of human excreta on-site. It consists of a 

pan with a steep slope of 25°-28° and an especially designed trap with 20 mm water seal requiring only 1 to 

1.5 liters of water for flushing, thus helping conserve water. It does not need scavengers to clean the pits. 

There are two pits of varying size and capacity depending on the number of users. The capacity of each pit is 

normally designed fo   ea s  usage. Both pits a e used alte atel . Whe  o e pit is full, the i o i g 

excreta is diverted into the second pit. In about two years, the sludge gets digested and is almost dry and 

pathogen free, thus safe for handling as manure. Digested sludge is odorless and is a good manure and soil-

conditioner. It can be dug out easily and used for agricultural purposes. The cost of emptying the pit can be 

met partially from the cost of manure made available. Sulabh toilet can also be constructed on the upper 

floors of buildings. It has a high potential for up gradation, and can later be easily connected to sewers 

when introduced in the area. Sulabh has so far constructed over a million individual household toilets in 

different parts of the country. 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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