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ABSTRACT 

The cracking stress, Ultimate moment, Shear 
Strength, first crack moment, first crack Load and 
corresponding Deflection of ferrocement elements 
in shear and flexure are the significant parameters in 
the design of structures made of ferrocement 
elements. In this project I am going to presents an 
experimental investigation on ferrocement elements 

uniformly reinforced by three different meshes, such 
as Hexagonal mesh, Diamond mesh, square mesh 
with 1%, 2% and 3% of Glass fiber. In this paper I 
would like to study the cracking Stress, Ultimate 
moment, shear strength and deflection properties of 
ferrocement elements by analyzing experimental 
data, the equations for the first-crack-stress, 
ultimate- moment and volume fraction have to made 
in this paper. Results obtained by the proposed 
equations have to be compared to those reported in 
the literature. For ferrocement and laminated 
cementitious composites, increasing number of 
mesh openings have to cast and bending test is going 
to conduct on those specimens. Ferrocement 
members can be used in the form of plates Such as 
for walling unit, marine structures etc. Such plates 
are subjected to shear buckling hence shear 
resistance capacity of plate need to be verified. 
Various authors have studied shear behaviour on 
different specimens such as box beams, panels, and 
plates. In the present study an attempt is made to 
observe behavior of ferrocement rectangular plate 
with various mesh patterns. 

Keywords: Ferrocement, cracking stress, Bending 
Moment, Flexural behavior Shear Behaviour of 
Ferrocement Plates (SBFP), ultimate load-
deflection and meshes. 

I. INTRODUCTION 

Socio-economic factors have always influenced 
construction practices. Man has invariably 
attempted to compose materials that are not only 
cheap and easy to employ, but also strong and 
durable. Fibre composites being lightweight, eco-
friendly, cost effective and structurally efficient, 
happen to be an ideal choice for construction 
industry. Ferrocement is one such composite 

material which consists of layered wire meshes and 
rich cement-sand mortar. The uniform distribution 
and high surface area to volume ratio (specific 
surface) of the reinforcement results in a good crack 
arrest mechanism. It has high degree of ductility and 
energy absorbing capacity and has been increasingly 
used both in terrestrial and marine environments. 

However, the durability of ferrocement has always 
been a point of concern owing to the corrosion 
susceptibility of the small diameter metallic wire 
meshes. The corrosion of steel reinforcement leads 
to matrix fracture, loss of bond between steel and 
matrix, and reduction in strength and ductility. As a 
result, safety, serviceability and durability of 
structural components/structures are reduced. The 
present study is aimed at preventing the corrosion in 
the ferrocement composites by using corrosion 
inhibitors and thereby improving the durability of 
the composites. 

Generally conventional reinforced concrete members are too 
heavy, brittle cannot be satisfactorily repaired if any damage 
develops cracks or reinforcement corrodes. The above 
disadvantages of normal concrete forced the use of Ferro 
cement concretes. Ferrocement techniques though of 
recent origin have been extensively used in many 
countries. There is a growing awareness of the 
advantage of this technique of construction all over the 
world. 

PRESENT STUDY AND   OBJECTIVES 

Test on simply supported rectangular plates with different 
percentages of hybrid fibers those are Glass and Recron 
fibers with meshes of different opening specimens were 
conducted. Al1 specimens were tested under two point 
loading. The tests main parameters for the plates were volume 
fraction reinforcement. Motor compressive strength 

(35N/mm2) and shear span to depth ratio (a/d = 1, 2,3,4,5 
and 6) and mix proportion 1:3 with water cement ratio 0.45. 

The work is aimed to understand the behavior and strength 
of ferrocement plates under shear. The influence of the 
following variables shear span to depth ratio volume 
fraction of reinforcement and strength of mortar on 
cracking patterns modes of failure and cracking shear 
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strength, bending, ultimate moment and first crack moment 
and corresponding deflection were examined. 

II. LITERATURE REVIEW 

 Rosenberg and Gaidis, 1978 the ferrocement 
plates are used mainly for water storage tanks 
and boat construction. Later on, many 
researchers identified a field wherein the 
ferrocement can be used for different 
application such as elevations, repair, and 
rehabilitation and retrofitting, waterproofing 
with in-situ applications etc., Later on 
Horizontal extension of buildings, 40 
Ferrocement plated RCC structures with inbuilt 
formwork with steel reinforcement 
incorporated used both as permanent formwork 
and element. But all the applications are with 
conventional ferrocement where the 
conventional cement mortar is only used. This 
kind of construction does not resulted in full 
economy.  

 Vaysburd and Emmons, 2004 TO make it more 
ductile and converting it as a best material for 
disaster resistant, to cater the needs of the 
present seismic condition this study was carried 
out. Only qualitative aspects of these 
behaviours with reference to conventional 
concrete mortar are available. Experimental 
studies dealing with the above characteristics 
are inadequate. Quraishi and  

 Rawat, 2002 In this research, the mechanical 
properties of ferrocement elements had been 
improved by adding fibers with the bundled 
weld mesh. In addition to avoid the vibration 
cost of concrete and to place the concrete in all 
the nook and corners of formwork self 
compacting concrete was used in this modern 
Hybrid Ferrocement slab.  

 Trabanelli et al., 2005 To improve the 
workability and to reduce the water-cement 
ratio the mineral admixture silica fume was also 
used as partial replacement of cement. Sideris 
and Savva, 2005[15]More research works were 
carried out with one and two layers of GFRP 
wrappings to enhance the impact resistance 
characteristics at the tension face of HF slabs. 

  Quian and Cusson, 2004, In terms of structural 
behavior ferrocement exhibits very high tensile 
strength to weight ratio and superior cracking 
performance. Ngala The distribution of small 
diameter wire mesh reinforcement over the 
entire surface and some times over the entire 
volume of the matrix provides a very high 
resistance against cracking.  

 Saraswathy and Song, 2007. Moreover many 
other engineering properties such as toughness 
fatigue resistance impermeability etc arc 
considerable improved sometimes conventional 
reinforcing. bars in skeleton form are added to 

thin wire meshed in order achieve    a stiff 
reinforcing cage.  

 E. Z. Tatsa  proposed the design and analysis 
methods of components made with ferrocement 
in bending, It is based on the approach that 
ferrocement may be considered h a   form of 
reinforced concrete and therefore the limit 
states procedure is used in a manner similar to 
the design and analysis of reinforced concrete 
element. It should he stressed that, although 
similar to reinforced concrete in many ways, the 
unique properties of ferrocement as have been 
discovered in the extensive research carried out 
in recent years must be taken into consideration 
in order achieve an efficient design. 

III. MATERIALS AND PROPERTIES 

CEMENT: 

Cement is binding material used in construction 
industry. It has good binding property with other 
ingredients in concrete. It develops strength to 
concrete. Cement materials obtain from lime stone. 
Cement is seldom used material in building industry 
but still now also their no complete replacement 
found. 

FINE AGGREGATE  

Generally, river sand is used as fine aggregate in 
constructions but now a day there is increase in 
water pollution river sand is also polluted at the 
same time there is lots of fine water produced from 
various industries and robust sand is now practices 
in build industries. For this before using the sand 
from rivers we need to test it. 

COARSE AGGREGATE 

Construction aggregate, or simply "aggregate", is a 
broad category of coarse to medium grained 
particulate material used in construction, 
including sand, gravel, crushed stone, slag, recycled 
concrete and geosynthetic aggregates. Aggregates 
are the most mined materials in the world. 
Aggregates are a component of composite 
materials such as concrete and asphalt concrete; the 
aggregate serves as reinforcement to add strength to 
the overall composite material. 

REINFORCING MESH 

One of the essential components of ferrocement is 
wire mesh. Different types of wire mesh are 
available almost everywhere. This generally 
consists of thin wires, either woven or steel into a 
mesh, but the main requirement is that it must be 
easily handles and, if necessary, flexible enough to 
be bent around sharp corners. The function of the 
wire meshes like square mesh, Hexagonal mesh and 
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Diamond type as reinforcing in the first instance is 
to act a lath providing the form and to support the 
mortar in its green state. 

SKELETAL STEEL TYPE MESH  
 
Skeletal steel, as the name implied is generally used 
for making the frame-work (or the structure upon 
which layers of mesh are laid. Hall the longitudinal 
and transverse rods are evenly distributed and 
shaped to form. 
 
MESHING: 
The experimental investigation composed of casting and 
testing of three different type of meshes as reinforcement 
and ferro cement rectangular plates of sizes 
500x150x30mm, 600x180x30mm an 700x210x30mm 
specimens. It is aimed to prepare a rectangular type cross 
section of dimensions 30mm depth, 150mm width, for a 
length of 500mm. For the wooden & aluminum 
rectangular moulds were prepared of required shape and 
size, the casting was done in the inverted position of the 
channel. 
 
MIX PROPORTIONS 
 

 Cement = 1.53 x 1 = 1.53 kg 
 

 Sand= 1.53 x 3 =  4.59 kg 
 

 W / c = 0.45 = 0.45 x 1.53 = 689 ml of water  
 

 water = 689 ml 
 
CASTING OF SPECIMENS 

Before placing the concrete inside faces of the 
mould are coated with the machine oil for easy 
removal afterwards after completion of the 
workability tests, the concrete has been placed in the 
standard metallic moulds in three layers and has 
been compacted each time by tamping rod. Before 
placing the concrete inside faces of the mould are 
coated with the machine oil for easy removal 
afterwards. The concrete in the moulds has been 
finished smoothly. 

CURING 

After casting   the specimen, the moulds were air 
dried for one day and then the specimens were 
removed from the moulds after 24 hours of casting 
of concrete specimens. Markings have been done to 
identify the different percentages of Granulated 
Blast furnace slag specimens. Then specimens were 
kept for normal water curing until testing age. 

 

 

IV EXPERIMENTAL INVESTIGATION 

In this project we caste the rectangular Ferro cement 
plates after 28 days curing period the plate elements 
are tested for 
Flexural Test 
 
Shear Test 
 
From these above tests are tested in UTM and with 
this we got the load-deflection and some cracks. But 
by using some equations we can calculate the 
volume fraction, shear intensity, cracking stress, 
first and ultimate cracking moment. 
 
BEHAVIOUR OF FERRO CEMENT PLATES 
DURING TESTING 
 
The load-deflection curves of the specimens have 
indicated linear behavior up to about the crack load. 
here, we are use three different types of plate sizes 
with different types of shapes and each type of mesh 
having two openings. We observed shear , bending, 
first crack moment, cracking stress and ultimate 
load. After the cracking, the load-deflection curves 
deviated from linearity and gradually become 
nonlinear shown in graphs given below. The 
observed first crack moment increases with increase 
in the volume fraction of the reinforcement . To 
determine the shear capacity of plates are subjected 
to transverse loading having size 500x150x30 mm , 
600x180x30mm and 700x210x30mm with various 
mesh pattern with square , hexagonal and diamond 
and plain mortar. The cracking shear strength, 
volume fraction , first crack load and corresponding 
deflection and ultimate load can be determined in 
the corresponding following tabular columns. 
 
SHEAR AND CRACKING STRESS RESULTS 
 
Ferrocement is a steel mesh reinforcement 
embedded with mortar. This is durable and efficient 
material. Ferrocement deep plates, having a 
thickness that is small relative to their span or depth. 
ferrocement plates are two dimensional members in 
which shear are the dominant. The internal stress 
cannot be determined by ordinary beam theory, as 
well as ordinary design procedures do not apply 
because shear resisting parameter taken into 
account. In this present study experimental analysis 
is carried for the plates with various mesh pattern 
that means single layer at the plate bottom with 

cover of 10 mm. And here we can finally calculate 

the load, first crack load, ultimate load , cracking 
stress, volume fraction (Vf) and cracking shear 

strength(Vcr) and corresponding deflection. 
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V. TEST RESULTS. 
 
CONVENTIONAL PLATE RESULTS 

 
 

Table-1: Three mesh types single layer with 
different openings of 500x150x30mm plate 

 

 

 
Fig: It shows the graph b/w volume fraction & 

Stress intensity for 500x150x30mm plate 
 

Table-2: Three mesh types single layer with 
different openings of 500x150x30mm plate 

 

 Fig : The graph b/w volume fraction & Stress 
intensity for 500x150x30mm plate 
 
Table-3: Three mesh types single layer with 
different openings of 500x150x30mm plate 

 

 
Fig.:  600X180X30mm PLATE WITH 1% OF 
GLASS FIBER 
 
VI. CONCLUSIONS 
 
Our study mainly consisting of replacement of 
granite powder for sand and cement. Concrete 
properties taken in as limited, in literature in many 
papers, particularly we concern development 
strength, tensile strength, compressive strength and 
alkalinity attack test, cost comparison study. We 
coming to following conclusion from results 
obtained: 

 In addition, with granite powder to 
concrete there is increase in strength 

 Of concrete compared to conventional 
concrete. 

 By addition of polypropylene fibers great 
increase in split tensile strength of concrete 
is observed. 

 At constant rate of replacement of cement 
with GP, it was observed that at all the ages 
of concrete compressive and split tensile 
strengths increased. 

 At 14-0.4% replacement of granite powder 
in concrete, there is optimum results we 
can obtained in both tensile strength and 
compressive strength.  

 While conducting Alkalinity test for 
60days and 90 days it was found that there 
is increase in strength of concrete at 
constant rate of pH value. 

 Cost of concrete can increase due to use of 
granite powder along with super plasticizer 
and polypropylene fiber. 

 The only parameter that can control the 
cost in my study is super plasticizer and 
polypropylene fiber. 
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 For making concrete is workable, super-
plasticizer in all mix proportions were 
used. 

 The proposed equations for the first crack 
stress, first crack moment and ultimate 
moment of the flexural ferrocement 
elements are simple but provide reasonably 
accurate results as compared to relatively 
more complicated equations involving 
many parameters. 

 Flexural first crack stress, first crack 
moment and ultimate moment increased 
with the increase in percent effective 
reinforcement for any type of meshes. 

 For the ferrocement plates with light 
weight mortar under flexural loading, 
increasing the number of openings leads to 
an increase in the ultimate load, cracking 
stress, cracking moment and corresponding 
deflection. 

 From the results ultimate values for 
hexagonal mesh of 6mm opening mesh 
with 700X210X30mmsize of the plate 
when compared to conventional 
ferrocement rectangular plate. 

 With this results we conclude that if 
volume fraction increases the shear 
intensity of plate also increases and it 
depends upon the opening, thickness of 
mesh and size of the plate. 

 If increase the opening of the mesh a 
cracking stress, cracking and ultimate 
moment and ultimate load-deflection 
increases with increase of size of the 
ferrocement rectangular plate. 

 Finally, we increase the effective % 
reinforcement with size of the plate and 
opening of the mesh to increases the first 
crack stress, first crack moment, ultimate 
moment, first crack load and shear 
strength. But in this project we got the 
ultimate results for hexagonal mesh 
6mm(NB2) opening of mesh with 3% of 
glass fibers of 700x210x30mm size of 
rectangular ferrocement plate element. 

 From this result we conclude that the 
ferrocement structures are cost effective 
and light weight structures when compared 
to R.C.C structures. Because, in this 
ferrocement plates mortar matrix was used 
there is no coarse aggregate content. So, it 
is in light weight and also it should be 
satisfy approximately the strength 
parameters of concrete. 
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