
P: ISSN No. 2231-0045          RNI No. UPBIL/2012/55438       VOL.-IV, ISSUE-I, August-2015                                                                                                                        

                                                                               Periodic Research 

1 

 

 E: ISSN No. 2349-9435  

Advances in Green Technology and 
Materials for Building Construction  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nirmal Kumar  
Principal & Proff. of Civil  
Engineering, 
Bhagalpur College of Engineering,,  
Bhagalpur, Bihar 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Keywords: Green Construction, Green Materials, Eco-friendly 

Construction, Energy Consumption, Recycling of Waste, 
Green Lightening. 

Introduction 

 Green building is built with combination of traditional knowledge, 
modern building technology with Green materials. Green Building are 
energy efficient, preserve resources, generate healthier environments and 
offer durable and attractive spaces that use environmentally appropriate 
materials. Green building includes unified design concepts, solar 
alignment, appropriate track sizing, material durability, economic life-cycle, 
material reprocess, natural material content, locally available materials and 
economic sustainability (www.greencommunitiesonline.org) 

 Green Construction process can be defined as a process which 
allows building safe and disaster unaffected structures by employing 
materials and techniques that generate the lowest impact on the 
environment. There are large amounts of materials used and energy 
consumed during the construction and operation of building. A green 
building is a structure that is designed, built, renovated, operated, or 
reused in an ecological and resource-efficient manner. Green buildings are 
designed to meet certain objectives such as protecting occupant health; 
using energy, water, materials and other resources more efficiently; and 
reducing the overall impact to the environment. A green building 
construction is expensive but maintenance cost is less over the life of the 
building. Even with a tight budget, many green building measures can be 
incorporated with minimal or zero increased up-front costs and they can 
yield enormous savings (Environmental Building News, 1999). 

 The purpose of Green Construction is to reduce the impact of the 
built environment on human health and natural habitat. It encourages to a 
more respectful use of prime sources, (land, water, air, green cover and 
energy), emphasizing on renewable sources, energy efficient building 
practices and minimization of wastes. A more eco-friendly reconstruction 
will also help the beneficiary communities to reduce the running costs of 
the building by saving on consumption of biomasses and fuels, electricity 
and water in the long run. 
 The objective of green construction may be achieved by 
minimizing energy consumption and related emissions during the various 
stages of site planning, house design, construction, usage and 
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http://www.calrecycle.ca.gov/greenbuilding/basics.htm#News
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maintenance of the new building and eventually, 
during the phases of demolition and dismantling of the 
structure, in order to connect those stages in a 
continuous life-cycle where the final outcome is that 
wastage is minimized. The general feature of the 
green construction is shown in figure-1 below: 

 
Fig 1: General View of Green Construction 

 The idea of green design of a building that 
would reduce the demand on natural resources and 
energy while decreasing the production of pollution 
and waste. The design focuses on four major areas: 
lighting, water, earth, and air. 
Green Lighting  

 The objective of Green lighting is to reduce 
fossil fuel emissions released when electricity is 
produced. This may be achieved by:  
1. Photovoltaic cells.  
2. Passive light designs including a green house 

with heat absorbing tiles and skylights.  
3. Smart lighting, which adjusts the electrical lights 

according to the available natural light, thus 
lowering electricity requirements.  

4. Motion-sensitive lights that turn themselves off 
when the room is empty.  

Water  

 It is necessary to reduce pollution due to 
stormwater, runoff water and to reduce the load on 
the municipal sewer system. This may achieved by: 
1. Green roof (with juicy plant stores water in its 

roots and leaves and therefore does not need to 
be watered during drought)  

2. Cisterns (holding tanks used to collect rain water) 
3. Disconnected downspouts (drain to soil not 

sewer)  

4. Boswells (ditches with water-loving plants which 
filter pollutants) 

Earth  

 Earth is major sources of production of 
natural resources such as food, oil, wood, and 
minerals. Therefore, it is necessary to save Earth by 
use demolition waste in building construction and use 
of recycled materials in the furnishings in the building. 
Air  

 Clean air is important element for our 
survival on the Earth. It is necessary to reduce air 
pollution. This may be achieved by: 
1. Highly effective insulation, including the green 

roof that lowers heating and cooling costs.  
2. Use of natural gas to heat the building  
3. Use of local materials in the construction and 

operation of the building. This reduces pollution 
related to transportation and helps the local 
economy.  

4. Use of less harmful chemical products both for 
the construction and for the maintenance of the 
building.  

5. The green roof atmospheric carbon dioxide to 
oxygen through the natural process 
(photosynthesis) of the plant life. The roof also 
absorbs rainwater and thus reduces the amount 
of water released into the cityôs sewer system. 
(http://www.ci.chi.il.us/Environment/GreenTech/s
ub/about.html) 

 Recent studies reveal that buildings with 
good overall environmental quality can reduce the 
rate of respiratory disease, allergy, asthma, and 
enhance worker performance (Fisk and Rosenfeld, 
1998). 
Phase of a green Structure 

 Construction (e.g. management and 
minimization of construction and demolition waste; 
separation and recycling of waste; set up of a 
transport plan for materials and workers to save costs 
and limit the emissions); 
 Use and Maintenance (e.g. minimized 
energy consumption, employment of renewable 
energy, solid waste collection, water saving strategies 
etc.); 
 Demolition (same as for construction phase); 
 Reuse and recycling (of building 
components, salvaged elements and debris). 
Methodology of Green Construction 

 Each step of green Construction is 
interlinked with the next one by having as outcome 
adesired result out of that step as represented in the 
flow chart below. 

 
 
 
 
 
 
 
 
 
 
 
 

http://www.ci.chi.il.us/Environment/GreenTech/sub/about.html
http://www.ci.chi.il.us/Environment/GreenTech/sub/about.html
http://www.calrecycle.ca.gov/greenbuilding/basics.htm#Fisk
http://www.calrecycle.ca.gov/greenbuilding/basics.htm#Fisk
http://www.calrecycle.ca.gov/greenbuilding/basics.htm#Fisk
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Flow Chart: Methodology of Green Construction 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Case Study 1:Green Construction of Rajbhasha Swarna Jayanti Bhawan 

 This is the first and the only building of 
Rajbhasha of its type in our country which belongs to 
Ministry of Homes constructed for the service of our 
National language Hindi funding for which was raised 
from different central Government Organization in 
Visakhapatnam. Rajbhasha department is devoted to 
spread the awareness and working knowledge of 
Hindi through various programme and give the 
training of Rajbhasha Hindi to non Hindi speaking 
people thereby strengthening the Rajbhasha Hindi. 
Salient Features of the Project 

1. This three storied Building has foundation of High      
Volume Fly Ash Concrete Block. 

2. It is a framed structure having  walls  made of  
Fly ash bricks. 

3. FaL-G Concrete was used for structural purpose 
 During laboratory studies M 20 grade 
concrete was developed by proportioning the mix to 
1:1.5:3 by weight, as stipulated by the department in 
the tender schedule. These specimens were 
monitored for development of strength and 
impermeability. The 90-day strength reached to as 
high as 41.8 MPa with a permeability reading as low 
as 45 Coulombs as per ASTM C 1202. 
 The adopted mix design for site mixed 
concrete is also 1:1.5:3 with a cementitious binder at 
420 kg/m

3
 of concrete. 20 mm and 10 mm aggregates 

are taken in a proportion of 2:1. As already explained 
the concrete is always prepared in the roller mixer 
where the water is automatically controlled. 
 The slumps attained for concrete are in the 
range of 25 to 30 mm. The necessity of FaL-G 
concrete lies in yielding good flow when subjected to 

vibration, despite low slump. This phenomenon 
facilitates the concrete to move and spread in the 
mould like self-compacting concrete, thus eliminating 
chances for voids and honeycombing. The super fines 
of concrete help in better finish of the structural 
element in case proper formwork is used. Due to the 
fine finish the plastering of slab ceiling can be totally 
avoided. 
4. The Building has flooring made with Self Curing 

and Self Compacting Concrete. 
5. The building was plastered with FaL-G mortar. 

Keeping in view the needs of Rajbhasha swarna 
jayanti bhawan, a FaL-G mortar has been 
developed with 70% fly ash, 25% OPC of 53 
grade and 5% of hydrated lime together with 
gypsum. The neat FaL-G paste resulted in 
normal consistency of 30.5% and, with the initial 
and final setting times of 190 and 255 minutes 
respectively. 

6. Dome shaped structure made of Banana fiber 
reinforced cement mortar composite on the top of 
building improves the beauty of the structure. 

7. Ground Floor 

 Plinth Area: 335 sqm    Slab Area: 453.8 sqm 
First Floor 

       Plinth Area: 335 sqm   Slab Area: 453.8 sqm 
Second Floor 

       Plinth Area: 335 sqm   Slab Area: 453.8 sqm 
8. Structural Design was based on limit state 

method  
9. Cost of the Building: 75 Lakh 
10. Saving over Conventional method: 25%
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Case Study-2: Construction of Office and Jal  
Mandir at Tarumitra 

 Tarumitra, meaning "Friends of Trees" in 
Hindi and Sanskrit, is a student movement to protect 
and promote a healthy environment on Earth. Started 
by students in Patna, India having its campus at 
Digha in 1988, the movement has spread into 
hundreds of high schools and colleges all over India. 
It has over 2, 00,000 members in over 1000 high 
schools and colleges. Tarumitra has also had several 

full time volunteers from India and abroad. Tarumitra 
has grown into the biggest students' movement in 
India campaigning exclusively for the environment of 
the Earth.  The organization is operative in about 200 
high schools and colleges of Bihar, Rajasthan, West 
Bengal, Andhra Pradesh, M.P and Tamilnadu.  
Presently the Tarumitra activities are co-ordinateed  
by Fr. Robert Athickal S.J., a Jesuit and an 
educationalist.  

Green Construction Technique 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig-2: Office of Tarumitra 

 
 In this building 30% less bricks used, and the 
wall is equally strong. The hollow wall stops the heat 
from warming the building on a hot day.  Often we 
have a difference of 6-9 degrees in temperature from 
outside. 
 Unnecessary plastering is reduced. 
Expensive iron is reduced. These arches are made of 

bricks instead of concrete. Arches are stronger & 
cheaper. Thrown away tiles are used for bath roomsô 
mosaic work. Mud plasters are used to reduce the 
cost. Use of woodwork is limited as possible.  Door 
frames are made of Bricks. Roofs are casted without 
concrete. 


