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Kerala's ferrocrete floating 
solar plant survives  

 

 

Ferrocement 
house in INR 5 lakh  
With Kochi Airport resuming 
operations on Thursday, although 
the worst for Kerala is over, there 
is a long uphill journey ahead for 
the state government and civilians 
alike, as reconstruction and 
rehabilitation work begins in full 
swing. 
The flood which left thousands 
homeless and scores dead has also 
caused massive destruction of 
property and land, and the priority 
right now is to build affordable, 
sustainable and durable homes for 
those desperate to return to their 
lives. 
A team of innovators from the 
Indian Institute of Architects (IIA) 
and Institute of Indian Interior 
Designers (IIID) came up with 
a construction method a few years 
ago, that can help create a house 
on a shoestring budget. Real estate 
that was damaged or destroyed 
the Kerala floods will be rebuilt, 
using this system known as 
ferrocement technology. 
The Ferrocement technology can 
reportedly help transform a 450 sq 
ft space into a full-fledged 2 
bedroom apartment in just Rs. 5 
lakh. Some of the primary 
advantages of the technology are 
its use of low construction material 
cost, ease of construction, low 
weight, durability, malleability and 
low maintenance cost. 
Furthermore, ferrocement material 
which combines wire mesh and       
                                 Cont…On page 2  

In a home-grown engineering 
success story amidst the flood 
ravage, one of the largest floating 
solar power plants in the country 
at Banasura Sagar dam in Wayanad 
has managed to survive the 
extreme conditions in the 
reservoir during last month’s 
heavy rains. 
          KSEB officials said that 
though they feared that the 500 
kWp (kilowatt peak) project 
floating on 1.25 acres of water 
surface of the reservoir could get 
submerged due to the presence of 
strong waves in the reservoir, the 
structure has stood its ground and 
continue to generate electricity. 
   Officials of Thiruvananthapuram-
based Adtech Systems Ltd, which 
had implemented the project, said 
that though the water level  
 

variations in the reservoir were 
above the design parameters of 
the plant, the anchoring systems 
ensured that the ferrocement 
floats and the solar panels 
installed on top of it were intact. 
The KSEB’s floating solar plant at 
Banasura was the largest floating 
solar power plant in the country 
until August 23 when the 2MW 
floating solar project commissioned 
in Visakhapatnam in Andhra Pradesh 
displaced it. 

The Banasura Sagar reservoir had 
been in full reservoir level from July 
15 onwards and KSEB had to raise all 
the four shutters of the dam to 
record level of 290cm on August 9 
following heavy inflow to the 
earthen dam, causing flooding in 
many downstream areas 
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Earthquake resistant 
homes to be built under 
rural housing scheme 
NEW DELHI: Rural houses being 
built under the Pradhan Mantri 
Awas Yojana-Gramin could soon be 
earthquake resistant and 
weatherproof. The Institute of 
Steel Development and Growth 
(INSDAG), a non-profit 
organisation under the Ministry of 
Steel, has developed a new 
earthquake-proof, all-weather 
house. A model house has been 
built at the National Institute of 
Rural Development and Panchayati 
Raj in Hyderabad. 
The Rural Development Ministry 
has proposed to include it in its 
bouquet of housing units under 
the flagship scheme. A circular 
issued by Gaya Prasad, Director 
(Rural Housing), to all secretaries 
in the department said, “The 
house design developed by 
lNSDAG may be included in the 
bouquet of house designs given to 
the beneficiaries of PMAY-G at the 
time of sanction of the house 
enabling them to choose and 
decide the house design he/she 
wants to use in the construction of 
the house.” 
The Ministry of Steel had earlier 
written to the rural ministry, 
asking them to construct the 
newly-developed houses for the 
Awas Yojana beneficiaries. 
According to the letter, written by 
Ruchika Chaudhry Govil, joint 
secretary in the Ministry of Steel, 
the newly-designed house can 
withstand Zone V (most severe) 
weather conditions, including 
earthquake tremors and coastal 
winds. It can be built on sites 
having rock, medium or soft soil.  
The house has two rooms, a 
kitchen and a toilet. The space in 
the house can be increased or 
decreased depending upon the 
occupant’s wish by virtue of a  

folding door.  “The roof and outer 
parts of the house are made with 
ferro-cement and this is one of 
the main reasons why it is 
adaptable to adverse weather 
conditions and all types of soils,” 
said Professor Bratish Dasgupta of 
INSDAG. 
“The INSDAG has already applied 
for the patent of the design and 
that has been accepted by the 
competent authority,” Dasgupta  
said. 
Rural ministry officials seem 
elated with the development. “We 
were very happy with the new 
design. We always strive to give 
the best to people. The only thing 
bothering us is the cost of 
construction of the new houses. 
We can make minor adjustments 
to the budget. But if it goes way 
more than the budget, we will 
face difficulties in implementing 
them,” said an official. 
However, Govil has already 
addressed these concerns in her 
letter. “The cost of the rural house 
having a plinth area of 256 feet 
can be constructed at an 
estimated amount of `2 lakh.” The 
rural ministry currently constructs 
houses under the scheme at a cost 
of `2.17 lakh 

 

(Cont from page 1) 
cement mortar is stronger than 
conventional concrete which 
makes the new homes more 
resilient to natural disasters. 
According to local media reports, 
the state government is giving this 
technology some serious thought, 
as it is quicker and cheaper than 
the traditional construction 
processes. Ferrocement houses 
would require only a couple of 
months to build. 
According to IIA Thrissur Chairman 
architect Ranjith Roy, a 
ferrocement house is built as a 
monolithic structure, as opposed 
to most houses which involve an 
assembly line construction. 
Speaking to Better India, he said 
that all drawings for ferrocement 
houses need to be in scale, and the 
only time-consuming aspect of this 
system is erecting the skeletal 
frame of the house. 
Roy further added that if the 
government and other agencies 
are ready to bear the construction 
expenses, the centre will provide 
technical help and supervision for 
free. According to The Hindu, the 
first ferrocement house was 
handed over to a beneficiary this 
week, by R Nazar, the president of 
the Alappuzha district panchayat. 
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Visit to Ferro Water 
tank Museum at 

Karjat, 
Maharashtra 

Jalvardhini Pratishthan, Mumbai has 
developed a museum of 9 different 
water tanks in Maharashtra. Various 
technologies to build a water tank 
are explained by Ulhas Paranjape 
during the visit of Saraswati 
Engineering College, Kharghar 
students and some of Ferrocement 
Society Members. He said the 
construction shall be rural friendly, 
economic and shall use locally 
available material. A  film of this 
museum is available on You Tube 
channel of Ferrocement Society.  
https://youtu.be/FwHOeAD4ws8 
The museum is 12 km from Karjat 
Railway station on Pune Mumbai 
Central railway line. 
 

 

 
12th International Symposium on Ferrocement and Thin Cement 
Composites: the technology on a human scale – FERRO12 was organised 
from July 16th to July 18th , 2018, in Belo Horizonte, Minas Gerais, Brazil. 
The symposium was held at the Regional Council of Engineering and 
Agronomy of Minas Gerais (Crea-Minas) for the first time in South 
America. 

                                                                       

Nanomaterial to Improve Ferrocement Properties for Green Buildings 
Research by Dr. Wail N Al-Rifaie, Professor of Civil Engineering, Department of Civil Engineering, Philadelphia 

University, Amman, Jordan 
             Nowadays, nanomaterial has been used extensively worldwide to improve the properties of the 
constructional materials due to many advantages that can be achieved especially improving strength/weight ratio 
which is highly desired by the engineers towards a green building concept by minimizing the material used and 
increasing the stresses levels that the structure can carry. The present research examined the mechanical 
properties of nano cement mortar which can lead to improvements in ferrocement to be used in the green 
building system. Thus 90 cubes, 50 mm, and 500 × 50 mm prisms varying thickness (t=4, 6, 8 and 10 mm) were cast 
and tested to determine the compressive strength, and modulus of rupture, for nano cement mortar at curing age 
of 28 days, In addition, 50 nano-ferrocement prisms (500 × 50 mm) with varying the thickness (t=4, 6, 8 and 10 
mm), number of fine wire mesh layers, mix proportions were cast and flexural tests were carried out to determine 
the composite modulus of elasticity and modulus of rupture. It was observed that the compressive and flexural 
strengths were increased for the nano-ferrocement samples in comparison with the normal one which refers to 
the importance of developed mixture toward sustainable building. 

Er Rajendra Pawar, Director 
General, MERI, Maharashtra 
attended the FERRO-12 
conference. He presented the key 
note and talked about use of 
ferrocement in Public Sector. He 
represented Indian Ferrocement 
Society and submitted a proposal 
to host the next FERRO-13 in 
India. 

https://youtu.be/FwHOeAD4ws8
https://www.omicsonline.org/universities/philadelphia-university/
https://www.omicsonline.org/universities/philadelphia-university/
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IIT-MADRAS BUILDS A 

FLAT FOR RS. 6.5 LAKHS 

Recently, the IIT-Madras research 
team worked with GFRG panels and 
successfully built a demo building 
with four flats in two storeys (total 
1981 sq.ft.) within a month, at a 
cost of Rs. 1250 per sq. ft. (including 
excellent finishes).The Research 
Team has modified the panel with 
hollow cavities for extended 
application. They can now be used 
for the entire building system – 
including floors, roofs, and 
staircases. Filling the cavities with 
concrete increases the vertical load-
carrying capacity almost tenfold, 
and inserting vertical steel bars in 
these cavities, contributes to their 
earthquake resistance. 

 
 
Key advantages of this technology 
 
Less built-up area for the same 

carpet area: wall panels are only 

124mm thick. 

Less embodied energy and carbon 

footprint: significant reduction in 

use of cement, sand, steel and 

water; recycling of waste gypsum. 

Buildings up to 8-10 storeys can be 

designed using this load-bearing 

system, without the need for beams 

and columns. 

Following the success of this 

research, Building Materials & 

Technology Promotion Council 

(BMTPC), Government of India, has 

accorded approval of GFRG panels 

for construction in India. 

RCF developed this 
RAPID WALL TECHNOLOGY 

 Gypsum (calcium sulphate) is a 

material that calcines at a relatively 

low temperature to produce the 

required hemihydrates product. The 

proportions and forms of di-hydrate 

and anhydrate in the plaster 

products are very sensitive to 

calcining conditions, particularly 

temperature. 

The essence of the design is that it 

provides a pronounced velocity 

gradient across the lower region of 

the fluidised bed with the effect of 

keeping the whole bed of material in 

suspension. Under these 

circumstances there is no 

opportunity for material to settle out 

or partially de-fluidise and thus be 

subjected to over – temperature 

conditions. Our fluidised bed 

calcining concept differs significantly 

from other calcining process (kettle 

and Rotary kiln) which produces only 

low strength plasters. The calciner at 

our plant is designed to produce 

consistently high quality/grade 

plasters avoiding under burn and 

over burn of gypsum. GFRG panels 

are manufatured in moulding 

process from high grade gypsum 

plaster and glass fibre rovings to a 

size of 12 metres by 3 metres by 124 

millimetres thick. The hollow 

sections have 250 milli metres. 

Panels are loaded on to collapsable 

frames called stillages ready for 

transport to the building site. The 

production and quality of panels and 

wall plaster are monitored using 

sophisticatied control systems. 

 

Building with Rapidwall 
"Because Rapidwall is fast, 
Rapidwall frees up investment 
funds." The single panel Rapidwall 
system serves as both the internal 
and external wall and eliminates 
the need for bricks, blocks, timber 
and steel wall frames and 
plasterboard linings. What’s more, 
because Rapidwall is quicker and 
easier to erect, projects are 
finished faster, freeing up 
investment and development 
funds. 

Rapidwall is a revolutionary low-
cost, load bearing prefabricated 
walling system with broad 
construction applications from 
individual domestic cottages to 
multi-storey residential buildings. 

Rapidwall is a world class building 
system that has been earthquake 
tested, is cyclone and fire resistant, 
water and rot resistant, load 
bearing, termite resistant, 
sound resistant and 100% 
recyclable. Simply stated it’s the 
best building material in the world. 

Rapidwall is manufactured in a 
molding process using glass-fibre 
reinforced, water-resistant gypsum 
plaster. All panels are 12 metres 
long, 3 metres high, 123 
millimetres thick and cellular in 
construction. The formed cells can 
be used to accommodate building 
services such as plumbing and 
electrical conduits and can be filled 
with insulation for increased 
thermal performance or concrete 
for increased structural capacity. 
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META organized Ferrocement Design Training 

Maharashtra Engineering Training 
Academy, Nashik with Ferrocement 
Society, India jointly organized this 3 
day workshop on 18, 19 and 20

th
 

June 2018. Er Ramgude, Director 
META and Er Satav, Principal RTC, 
Pune were the in charge of this 
event. Design engineers in PWD and 
WRD are always worried about the 
procedures for designs of 
ferrocement structures. The 
intention of this workshop was to 
discuss the design fudamentals and 
examples of ferrocement structures. 

The workshop was 
inaugurated by Er R K Nitturkar, 
Chief Engineer (Retired) in the 
Conference hall of KDC, Kothrud, 
Pune. 42 trainees were present. 
On the first day, Er. Chandramohan 
Hangekar, President of Ferrocement 
Society and Retired Chief Engineer 
explained the use of Ferrocement in 
the world. So many beautiful 
structures like Nautilus house, 
Mexico, the Century Centre Texas, 
dome houses in Chile, Indonesia, Sri 
Lanka are built using Ferrocement. 
But he said India is much ahead. In 
India also full buildings are built 
with ferrocement like a Jadhav Farm 
house in Satara, Bhalerao Banglow 
near Pune. Hundreds of various 
constructions are available where 
Ferrocement is used in India, like big 
size pipes, Silos, Fan duct cylinders, 
Big water tanks and retaining walls.  
  Er. P P Lele, Pune is the expert 
Practicing Civil Engineer. He is 
experienced ferrocement designer 
also. He explained how it is different 
from RCC, how it has got more 
strength, how the tensile strength 
makes this material ductile with 
help of different characteristic 
curves.  
1.      Ferrocrete is the material of 

choice for construction of water 
retaining and water excluding 
structures on account very very low 
crack widths,  much lower than as 
prescribed in our codes.   

 2.      Ferrocrete is a versatile 
construction material. It can be cast 
in situ for big and small structures. It 
can be precast also for multiple 
units. It can be put to any shape 
without the need for formwork. It 
can be used for new structures, for 
strengthening old structures, for 
repairs, water proofing and almost 
all applications. 
Engineers were impressed by his 
presentation and found that it is 
totally different from RCC.  

On the second day Participants 
visited the work sites.  First site was 
near Bhukum. The 3 room house 
was constructed by Late V D Joshi 
25 years ago. The concept of 
strength through shape was 
witnessed by the trainees. The 
ferrocement compound wall was 
also observed. 
         Second site was near village 
Rihe. The technology Ashram was 
built with ferrocrete walls and slabs. 
The ferrocement water tank and 
dome was also observed. 
         Third site was near village 
Hadshi. It is built near the 
backwater of Pawana dam. The 
private banglow used curved 
ferrocement slabs, swimming pool 
was also built using ferrocement 
walls. Use of ferrocement stiffeners 
and ribs was observed. (Courtesy- 
Deep Enterprises) 
        Fourth site was a resort and it is 
called underground cottage. The 
cottage walls are curved and two 
vents were kept for light and 
ventilation. The cottage has a hall 
and 2 bedrooms. It is covered with 
soil and lawn above roof and only 
one side is kept open. This is a 
typical ferrocement structure. 
After the site visit, ferrocement 
construction was explained with 
video films. Then Design parameters 
were also discussed. 
 On third day, a case study 
of design of a banglow was 

discussed by Shri N S Jadhav, 
Ferrocement expert in Pune. Then 
the design process of ferrocrete 
structures was presented by Shri P P 
Lele. Er Chandramohan Hangekar 
explained the design of small curved 
ferrocement dam in details. 
 In the second session 4 
examples were solved by the 
trainees using the tables given in 
the design book. It covered the 
design of hollow column, 3 m by 4 
m room, slab and column beam 
structures, dome, staircase. 

Dr. Balkrishna Divekar, 
Chairman, emeritus of Ferrocement 
society has 35 years of construction 
and designing experience in 
Ferrocement. He explained how 
innovative structures are built using 
Ferrocement. He also explained 
cases where RCC contractors failed 
Ferrocement could be done easily. A 
nalla was diverted in Pune by 
constructing in situ Ferrocement 
pipe of 700 feet length and 15 feet 
diameter. Many such structures 
were explained by him.  

Dr Divekar has developed 
“All in One method” of building 
construction. He explained how 
Thermocol sandwich Ferrocement 
walls and slabs can be constructed. 
This type of new method is already 
used by him in his own building.  
 The feedback was very 
nice. Such design workshops can be 
a regular course in META. PWD 
engineers expressed that they will 
require DSR for estimation. The PW 
Handbook chapter will include these 
design procedures for the use of 
field engineers. Trainees 
recommended that models of 
ferrocement weir, small dams etc 
should be constructed in MERI 
campus. Strain gauges should be 
used on the ferrocement buildings 
to observe the earthquake effects 
etc. More research can be taken in 
hand in institutions like MERI.  
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META engineers for 3 day design training in Pune 

 
   

J J College of Architecture Organised 1 day workshop in Mumbai 
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Sir J J college of 
Architecture, Mumbai and 
Ferrocement Society, India jointly 
organized this one day workshop on 
18 July 2018. Prof K C Rami was the 
in charge of this event. Students are 
searching for new technologies 
which will be helpful after 
graduation. The intention of this 
workshop was to expose the 
students to the new technologies 
which can help them to become 
successful entrepreneurs. 61 
students participated in the 
workshop. 

The workshop was 
inaugurated by the Chief Guest 
Milind Kulkarni, Consulting Civil 
Engineer, Mumbai. He said 
awareness of new technologies is 
very essential for the students. He 
also offered experts comments in 
ferrocement after every 
presentation. 

In the first session, Er 
Chandramohan, President of 
Ferrocement Society explained the 
use of Ferrocement in the world. So 
many beautiful structures like 
Nautilus house, Mexico, the Mojo 
Century Centre Texas, dome houses 
in Chile, Indonesia, Sri Lanka are 
built using Ferrocement. But he said 
India is much ahead. In India also 
full buildings are built with 
ferrocement like a Jadhav Farm 
house in Satara, Bhalerao Banglow 
near Pune. Hundreds of various 
constructions are available where 
Ferrocement is used in India, like big 
size pipes, Silos, Fan duct cylinders, 
Big water tanks and retaining walls. 
He said ferrocement is a friend of 
any architect. Er Chandramohan 
also explained how innovative 
structures are built using 
Ferrocement. He explained cases 
where RCC contractors failed and 
Ferrocement could be done easily. A 
nalla was diverted in Pune by 
constructing in situ Ferrocement 
pipe of 700 feet length and 15 feet 
diameter. Many such structures 
were explained by him. He said  

Pune based Dr Divekar has 
developed “All in One method” of 
building construction. He also 
explained how earthquake forces 
act on any building and how the 
building fails. Ferrocement buildings 
being monolithic are more resistant 
to earthquake forces. 
 

   
In the next session a demonstration 
of the construction was arranged in 
the concrete lab. Er Girish Sangle 
showed the various meshes and 
skeletons. He demonstrated how 
they are welded and tied very 
tightly. The cement mortar was 
made by students in one part 
cement and three parts of fine sand. 
Water was then added to the dry 
mix so that water to cement ratio 
was 0.35. The mortar was quite 
thick and could not flow at its own. 
Small balls could be easily prepared 
by taking a lump in the hands. Er 
Girish Sangle said this is the field 
test to ensure that the mortar is 
very thick. A symbolic rectangular 
plate was selected for making 
skeleton. It was inspected and the 
wire meshes were tied tightly by the 
students. It was ensured that the 
skeleton is quite sturdy. Two groups 
were formed to make ferrocement 
objects. Some students turn by turn 
in batches of four actually 
performed the press-filling of 
mortar in the meshes. Two plane 
trowels were used on both side of 
mesh to press the mortar in the 
gaps of the wire meshes, which 
tightly tied with the skeleton. After 
this method the hand filling method 
was also demonstrated. The 
students realized that the mortar is 
remaining in its place without any 
shuttering or form work. This is the 
main advantage of the Ferrocement 

that no timber planks and 
shuttering are necessary. This 
makes Ferrocement as eco-friendly. 
Any shape can be given to the 
skeleton and it makes the structure 
beautiful.  

Then after lunch Ar. Jayant 
Patankar explained the Global 
Footprint accounts 2018 Concept. 
He also explained the Ecological 
Footprints per person, Global 
Hectare, World bio capacity etc. 
World Bio capacity has decreased 
below 2 as against 3.5 in 1961. In all 
these situations ferrocement is the 
better choice. He said Ferrocement 
can be used to restore heritage and 
ornamentation of the buildings. He 
showed a film in Kerala. He also 
showed a sketch up presentation of 
a precast ferrocement building 
costing about Rs 1200 per sft. He 
showed a ferrocement compound 
wall design. Normally buildings 
crack, crumble and collapse in 
earthquake but ferrocement 
building will never be liable to kill 
people in earthquakes. 

Er Milind Kulkarni 
explained that the structures cannot 
be designed as earthquake-proof. 
They are designed as earthquake 
resistant to some figure in Richter 
scale. He offered the students all 
sort of help for projects. Er 
Chandramohan explained 
Ferrocement Society of India based 
Pune is ready to assist such colleges 
and students. Society organizes 
National level Conventions every 
alternate year. He explained the 
students that they must become 
members of such professional 
societies to get up dates and remain 
ahead in technological advances. 
This will make them successful 
entrepreneurs.  
 

2021 -International 

Conference Ferro-13 

will be in PARIS 
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Smart Military Stations 
Seminar at CME PUNE  

  
       A seminar and exhibition was organized by College 

of Military Engineering (CME) as part of their `Platinum 

Jubilee Celebrations’ on 10
th

 & 11
th

 Aug 2018, at CME 

campus itself. CME authorities approached Pune 

Construction Engineering Research Foundation (PCERF) 

to streamline various activities of this seminar, 

Ferrocement Society was involved in presenting this 

technology to the Military officers. 

      As a part of this seminar, they had jointly organizing 

a `technical exhibition’, in the hall adjacent to CME 

seminar hall where CME provided space for new 

technologies. 

       Shri Girish Sangle, Neha Borkar, Vijay Shitole and P 

P Lele represented the society activities. The officers 

were impressed by the ferrocement strength 

properties. The use of ferrocement for bunkers, 

bulletproof walls was appreciated. 

 

 

Honai Construction bagged 
the V D Joshi Award 

      
Ferrocement dam constructed by Honai Construction at 

Village Hatnoor, Dist Sangli in Maharashtra was selected 

by the jury committee for the Late V D Joshi award for 

the best ferrocement structure. 

      This is the 6
th

 year that Ferrocement Society has 

organized such competition. The award will be accepted 

by Shri Subhash Patil, Managing Director of Honai 

Construction on the occasion of Ferrocement Day. 

Reliance Foundation, Uttarakhand and 

Jnanaprabodhini, Pune had also submitted their entries. 

They are constructing Ferrocement water tanks in 

villages. This work is also appreciated by Juries. The 

participants will be felicitated in the function. 

          In previous competitions, Anupama Kundoo 

(Arroville), Venkat Ranga Rao (Hyderabad), Biji Jahn, 

Kerala, Owen Waldschlagel, USA, P P Lele (Bhugaon 

Banglow) had been awarded for their works. 

 

Welcome new Life Members 
LM-171 Mahamuni Suhas Prabhakar spmahamuni@gmail.com  

LM-172 Pandkar Dilip Madhukar dil.pandkar@gmail.com  

LM-173 Patil Subhash Sopanrao patilsubhash@live.com  

LM-174 Ambekar Mangesh Subhash ambekarmangesh107@gmail.com  

LM-175 Kulkarni Sudhakar Narayan snk1962@yahoo.co.in  

LM-176 Jogdand Eknath Bapurao jogdandeknath@gmail.com  

LM-177 Ganesh Pandharinath Ladhe ganeshladhe28@gmail.com  

LM-178 Rajendra Dattajirao Mohite rdmohite@gmail.com  

 

IFS Board of International 

Ferrocement Society has 

communicated that in 

June 2021 -International 

Conference Ferro-13 will 

be in LYON, France. The 

decision was taken in 12th 

Symposium in Bello 

Horizonte, Brazil. India 

wishes to host the next 

Conference Ferro-14. Apply Life Membership of FS at discounted rates NOW ! ! ! 
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