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Abstract: India has different climatic conditions according to region or area i.e.; hilly region dessert
region etc as we are discussing about Maharashtra, In 2019 at the same time we face drought condition
and also heavy rainfall problems a whole city is under water due to heavy rainfall. There is huge need of
economical and strong water harvesting structure to overcome these conditions and to find effective ways.
Now we are facing problem of covidl9 and to control water scarcity and drought condition in future is

basic need.
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I INTRODUCTION

Ferrocement is a construction material in which
reinforced mortar or plaster (containing lime or
cement, sand and water) spread over an ‘“armature
metal mesh”, woven expanded-metal or metal-fibers
and closely spaced thin steel roads such as rebar (these
are all type of mesh that are used in ferrocement) these
metals commonly used as iron or some type of
metal\steel. The cement is typically a very RMD mix
of cement and sand in a 3:1 ratio and when used in
building boats we does not used gravels in it, so we
cannot say it concrete.

Ferrocement is mostly applied in construction like
relatively thin, hard strong surfaces and structures in
many different shapes i.e., hulls of boats, shell roofs
and water tanks. The concept of ferrocement is
developed or originated in 1840s in France and
Netherlands and is origin is reinforced concrete. The
concept of “ferrocement’ has been developed by
extension to other composite materials, including
some containing no cement and no ferrous material. It
has wide range of other uses having or as containing

sculpture and prefabricated building components.
Ferrocement is made up with the wire mesh of
diameter 0.5mm to 1mm reinforcement between
cement mortar of ratio 3:1 of cement and sand.
Watershed is a geographical term, originally. The area
that drains into a single river is the watershed for that
river. Watershed can also mean a ridge, like that
formed by a chain of mountains, which sends water to
two different rivers on either side.

The advantage of a well built ferrocement construction
is the low in weight and maintained costs has long
lifetime in comparison with purely steel construction.
When the ferrocement sheet is mechanically
overloaded intends of breaking the sheet will be tends
to fold or crumble like stone or pottery. As in water
harvesting structure, it act as it may fail and leak but
possibly hold together. It’s totally up to the techniques
which are used in construction.

In India, ferrocement is used or applied often the
reason behind is the construction made from it are
more resistance to earthquake. and earthquake
resistance is totally up to or on the technique which are
used in constriction.
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Il LITERATURE STUDY:

1. Delineation of potential sites for Water
Harvesting structures using Remote sensing and
GIS: M.Girish Kumar, A.K Agarwal, Rameshwar
bali- 12 February 2008-

Water, one of the most basic and important resources
in our day to day life is deflecting faster in rural as
well as urban areas mainly because of increase in
agricultural and domestic use. In water resources
planning, ground water table is recharging an ever-
increasing interest due to scarcity of good quality of
sub surface water and growing need of water for
domestic, agricultural, and industrial need. In a widely
populated country like India, ground water resource is
in high demand. Continuous failure of mansoon,
increasing need and over exploitation leads to
depletion of ground water table, which in turn tends to
recharging both the investment and the operational
costs. This problem could be sorted out to certain
parameter by artificially recharging the potential
aquifers. In hard rock terrain availability of ground
water table is of | extend up to certain limit.
Occurrence of ground water in such a rock is needed
confined to fractured and weathered horizons.
Effective management and planning of ground water
in these areas is of the at most need and important.
Effective hydrological studies have been carried out
by several workers in delineating ground water
potential zones in hard rock terrain.

2.0ption for water storage and rainwater
harvesting to improve health and resilience against
climate change in Africa- Eline Boelee, Mekonnen
Yohannes, Jean-Noel Poda, Matthew McCartney,
Philippe Cecchi-29 January 2012:The economy and
live hood systems of West and East Africa is totally
upto heavily in rainfall. However, both regions
experience highly variable rainfall that is expected to
increase with climate change. Climate change in sub-
Saharan Africa will exacerbate current climate various
changes, so that water resource planners and managers
will have to work with increasing number of
vairiablities. Current scenarios predict that climate
variability will increase water scarcity in many
regions. Coupled with increased population 75-250
million people in sub-Saharan Africa will experience
increased water stress by 2020.

Water harvesting and storage are important
mechanism for adapting to number of climate
variability. These interventions promote economic
growth and help alleviate poverty by reducing risk and
making water available when and where it is
important. Recent studies suggest that in Africa and
globally, soil storage enhancement and small-scale
runoff harvesting can make a useful contribution to
agricultural productivity under current and future
climatic changes. Rainwater harvesting is manage old
practice, applied for domestic water supply and for
agricultural. such water system include domestic
systems for single households and small communities,
on-farm water conservation system, small surface
reservoir systems for smallholder irrigation, livestock
watering and domestic water use and large surface
dam system for large scale irrigation, hydropower
production, industrial and domestic water supply.

3.The effects of Water Harvesting Techniques on
Runoff, sedimebtation and soil properties- Saleh H.
Al-seekh, Ayed G.Mohammad 7 February 2009:
Throughout arid and semi arid regions, water shortage
is the major limiting factor for agricultural
development and rangeland development. Therefore,
water harvesting techniques (WHT) have long been
utilized as a need to reduce soil erosion and
sedimentation and to increase soil water storage and
soil fertility. water harvesting can be defined as the
process of collecting rainfall as runoff from a large
catchment area to be used in a smaller targeted
regions. WHT consist of two components: the
catchment area, where runoff is collected, and the
cultivated area, where the runoff is collected, and the
cultivated area, where the runoff is collected. Water
harvesting may also be used for restoration of the
productivity of land which suffers from insufficient
precipitation increasing productivity of rain fed
farming, minimizing risk of drought in regions prone
to be and decreasing the threat of desertification
through decreasing runoff and increasing infiltration.
The most important advantages of water harvesting are
that it is simple, cheap, replicable, efficient and
affordable. Runoff causes erosion of fertile topsoil,
resulting in soil degradation and over-exploitation of
natural resources for forest and range land production.
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Traditionally, water harvesting practices have been
implemented and developed by local farmers in arid
and semi-arid areas of the world in order to increase
the amount of water available for crop fertilisation and
tree growth. li and Gong reported that ridge and
furrow rainfall harvesting system increased water
availability crops and stable agricultural fertilization in
many areas of the Loess Plateau in northwest china.
In the northern Negev Deserts, contour ridge are the
most water common harvesting techniques.

4.Self-flowing  mortar  for  ferrocement in
strengthening applications- Shamir Sakir, S.N
Raman, A.B. M.A Kaish, A.A.Mutalib 18 February
2016): Ferrocement is a thin-shell mortar system
reinforced with single or multiple layers of metal wire
mesh. In most cases of ferrocement construction,
mortar is placed by hand-toweling, which makes
standardized placement as a challenge. Another
method is by plastering the wire mesh with cement
mortar manually in several stages that makes it labour
workable. Therefore, the equality of the end product
becomes non-uniform and at the same time it becomes
both time and labour consuming. Self flowing mortar
(SFM) can easily eliminate these riddles. Another
advantage of SFM is that the time and manpower
needed to place large section is considerable
decreased. these type of mortar mix also decreases the
chance of voided formation caused by the bad
labourship and ensure proper compaction (Hasan et al
2014).preparing a self flowing mortar mix without
compromising its strength properties is a challenge/as
the rheological properties often contradict with the
mechanical properties. low viscosity and particle
homogeneity are required for adequate fluidity of fresh
mix. Using super plasticizer and addition of some
specific filler materials improves the flow ability but
often decrease strength properties. and optimization
between fluidity and strength is needed. these study
discusses ferrocement strengthen mechanism and
applicability of SFM in ferrocement for strengthen
applications. The study also focused above the
principle, raw materials, preparation techniques and
recent developments of SFM, which are compatible
with ferrocement technology

5. Effect of silica Fume and Foundry waste sand on
strength characteristics of Geordie and Ferro
cement panel-Rahul Roy, Dr.V.Sairam Agarwal at
1992, Rao et al 2001: With the advancement of
research technology, use of thin cement composite
elements made of cement mortar and layers of
continuous and relatively small sized mesh is
increasing day by day. Ferrocement is a thin
construction element with thickness is the order of 10-
50 mm and uses rich cement mortar, no coarse
aggregate is used and the reinforcement consist of one
or more layers of continuous/small diameter steel
wire/weld mesh netting it requires no skilled labour for
casting and employee only little or no formwork at the
same time ferrocement is very strong and elegant with
very high tensile strength to weight ratio and superior
cracking behavior in comparison to conventional
reinforced concrete. while of similar durability, it is
more elastic than reinforced concrete. These means
that thin ferrocement structures can be made relatively
light and water tight. In ferrocement, cement matrix
does not crack seems cracking forces are taken over by
wire mesh reinforcement immediately below the
surface ferrocement has a high tensile strength and
stiffness and better impact and punching shear
resistance than reinforced concrete, because of two
dimensional reinforcement of the mesh system. So it
undergoes large deformation before cracking or high
deflections before collapse.

11 METHODOLOGY:

Collection of data: Toposheet, IMD Data, secondary
data (runoff at stream gauge station), use of different
thematic maps, Rational equation, Satellite images,
Study of watershed using ARC-GIS.

Study of Watershed: The toposheet were downloaded

from Google earth of scale 1;50000. The
georeferncing of toposheet is finished with the help of
ARC-GIS software. The Catro DEM of 30m resolution
is used. The boundary of watershed basin is delination
with using ARCSwat tool. The DEM data was
downloaded of study area from internet. And further
used for engineering properties. Decreasing retain
earth height by re-grading backfill earth surface, and
landscape changing or pressing down drainage culvert
at the wall back face.
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To Study of engineering properties of watershed and
ferrocement: According to collection of data, and
engineering properties and ground water table, rainfall,
runoff, discharge, storage of water, irrigation needs,
water required per year for multi-purpose according to
area chosen structures are decided respectively, With
consideration of above points, the study of engineering
properties i.e., strength of ferrocement, soundness,
fineness, consistency, setting time, strength, heat of
hydration, chemical composition etc.

(Self-prepared)

Design and Reinforced ferrocement
analysis cement
parameters concrete
(RCC)
Labours Skilled Semi-skilled
According to
Standard ratio grade of 3:1
concrete
o After placing
Settling time within 30 min 7 days
. . 7 days or 28
Curing required days 26 days

Table 1: Comparative Analysis

To study the design and analysis properties of small
water harvesting structure of ferrocement: With the
study of all parameters we have adopted different
procedure to design the structures accordingly and
suggest the economical design to overcome the
mentioned conditions.

IV RESULT AND DISCUSSION:
1. Ferrocement has low shear sytrength and ductility
as compare to the conventional cement.
2. For the construction of ferrocement required large
number of labours.
3. Suscepitilibity t stress rupture failure
4. Ability of large delfection
5. Good in impeameablity

6. Low mainatace cost
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Image 1: Drought condition
IV CONCLUSION

e Our expected conclusion of this study is to use
ferrocement in small water harvesting structures
(water tank, bandhara wall etc.) and to suggest the use
of ferrocement in small water harvesting structure.

e The advent of ferrocement technology construction,
we have noticed ferrocement is durable waterproof
and does not required repair crack resistance material
at the same moment ferrocement is better in
earthquake resistance and wind resistance and
resistance in all dessert regions.
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