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Abstract— Ferrocement is a composite material made up of 

cement mortar and reinforcement in the form of layer of 

mesh. A composite material is a formed that behaves 

differently from reinforced concrete. There is some a 

similarity between the reinforced concrete and ferrocement 

materials, differences are there, indicating that ferrocement 

requires a separate study to establish its structural 

performances. The aim was to investigate behaviour of 

ferrocement panels under flexural loading and influence of 

the different variables on strength, deformation 

characteristics and on crack pattern. The variable studies were 

mesh number, strength and the thickness of the section. The 

experimental programme divided into two phase. In phase 

one the compressive strength of mortar was measured by 

making cubes. In phase two it is intended to study the strength 

of Ferrocement panel. For this study three types of meshes 

selected expanded metal mesh, galvanized woven mesh and 

welded mesh has same wire diameter and size of opening 

were different for the selection of mesh for further 

experimental work. The specimens were tested under single 

point loading. From the experimental data load and deflection 

curves were plotted. It was observed that panel with welded 

mesh gives better results compared to expanded metal mesh 

and galvanized woven mesh in strength and deflection. 
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I. INTRODUCTION 

Plain concrete has low tensile strength, ductility, and 

resistance to crack propagation. Flaws or micro cracks exist 

in the material even before any load is applied, because of its 

inherent microstructure and volumetric changes during 

manufacturing. These flaws lead to a brittle failure of the 

material in tension, nearly about 10% of its compression 

strength. In reinforced concrete, although the failure of the 

composite is ductile due to the ductile nature of 

reinforcement, the concrete suffers an extensive amount of 

cracking. Due to excessive crack width and deflection which 

impair the appearance of the structure, weakening the 

member due to corrosion of steel and damaging non-

structural members. Serviceability criteria become more 

critical than the strength consideration. The concrete 

technologist faced problem of improving the inherent weak 

properties of concrete in order to cater for the designer's 

requirements. The concept of industrialization of the 

construction technology has emerged as well accepted and 

preferred option in the field of building construction now a 

days in order to reduce in-situ construction up to maximum 

extent. This could be achieved by employing a number of 

strategies including the application of newly developed 

cement based composites for structural applications. Cement 

based composites perform better than conventional plain 

concrete. The development of new construction materials and 

technology can partly relieve pressures on the existing 

building material supply and help to arrest the rise in cost of 

these materials and also may reduce in-situ construction 

activities. Precast construction consists, in essence, in 

transferring most of the work from the construction site to the 

prefabrication plant, as a result of which, the superior 

working conditions, both labour productivity and product 

quality are improved. Under such circumstances to encourage 

the search for new materials to partially replace reinforced 

concrete. It is ferrocement, among other materials, has 

emerged. Ferrocement is one of the relatively new 

cementitious composite considered as a construction 

material. Ferrocement is a type of thin wall reinforced 

concrete commonly constructed of hydraulic cement mortar 

reinforced with closely spaced layers of continuous and 

relatively small size wire mesh. The mesh may be made of 

metallic or other suitable material such as fiber reinforced 

plastic, welded and woven fabric. Compared to reinforced 

concrete, ferrocement has homogenous-orthotropic 

properties in two directions. It exhibits high tensile strength, 

high modulus of rupture and superior cracking performance. 

In addition, because of high specific surface of ferrocement 

meshes, larger bond forces develop with matrix resulting in 

smaller crack spacing and width. The reinforcement of 

ferrocement consists of several layers of relatively fine wire 

mesh packed together with or without steel bars in the middle. 

Cement mortar is used to fill the gaps between the meshes and 

provide the cover for the reinforcement. Major use of 

ferrocement has been in the developing countries where 

excellent properties of the material and successful field 

application with relatively little theoretical basis, were 

observed. The reinforcing mechanism in ferrocement not 

only improves many of the engineering properties of the 

brittle mortar, such as fracture, tensile and flexural strength, 

ductility, and impact resistance, but also provides advantages 

in terms of fabrication of products and components.[1] 

Ferrocement is a thin construction element with thickness in 

the order of 6-50 mm and uses rich cement mortar; no coarse 

aggregate is used; and the reinforcement consists of one or 

more layers of continuous/ small diameter steel wire/ weld 

mesh netting. It requires no skilled labour for casting, and 

employs only little or no formwork. [2, 3] In ferrocement, 

cement matrix does not crack since cracking forces are taken 

over by wire mesh reinforcement immediately below the 

surface. The availability of material in most countries, and no 

skilled labor required and it being suitable for both 

prefabrication self-help construction could lead ferrocement 

to become one of the most inexpensive and alternative 

technique for strengthening and rehabilitation of existing and 

damaged concrete structures. After this, it is not surprising 

that ferrocement is receiving extensive attention both in the 

field of applications and the study of its properties.  

A. Necessity 

Concrete is widely used in all the domestic, commercial, 

recreational, rural and educational construction activities 

from small to high rise construction. The world relies on 

concrete as a safe, strong and simple building material. As a 
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structural material concrete has relatively very high 

compressive strength but significantly low tensile strength. 

Due to improved mechanical properties it is efficiently used 

in the construction of structures. Construction industry 

extensively uses variety of buildings materials. Apart from 

naturally occurring materials, many manmade products are 

also in use. That there is need to have alternative building 

materials technology essentially improves the current ones in 

terms of strength improvements, safety and rapid 

constructions of structures. Ferrocement is a versatile 

material of construction, which possesses unique structural 

properties. Wire mesh with closely spaced wires is most 

commonly used reinforcement in ferrocement. The 

reinforcing mechanism in ferrocement not only improves 

many of the engineering properties of the brittle mortar, such 

as fracture, tensile and flexural strength, ductility, and impact 

resistance, but also provides advantages in terms of 

fabrication of products and components. At the same time, 

the reinforcement in ferrocement is uniformly distributed in 

the section and has a high surface area. These results in 

improved mechanical properties compared to those of 

reinforced concrete. This research is meant at showing the 

ability of ferrocement in the construction industry as 

compared to reinforced concrete, to show its sustainability as 

a building material.  

II. EXPERIMENTAL PROGRAMME AND RESULT ANALYSIS 

The experimental study consists of selecting materials 

ingredients and finding their properties. After selecting 

materials ingredients, casting nine cubes of 150×150×150 

mm of mortar from selected mix proportion for compression 

test on mortar to check compressive strength of mortar. To 

select best suitable mesh which is available in different types 

in markets. The meshes selected are expanded metal mesh, 

galvanized woven mesh and welded mesh. The panels were 

cast in first with plain mortar, ferrocement panels with 

expanded metal mesh, ferrocement panels with woven mesh 

and welded mesh all are three in number and number of 

meshes was three. Casting of mortar panels and ferrocement 

panels and tested under single point loading using Universal 

Testing Machine. The casting of ferrocement panels were of 

same thicknesses and same length and width. Total 12 panels 

were cast three of plain mortar and nine of ferrocement with 

three types of mesh. Experimental data on load, deflection 

and crack patterns of the beams were obtained. Effect of type 

of meshes on flexural strength of ferrocement panels and load 

carrying capacity of panels were studied. 

A. Test Conducted on Harden Mortar and Results 

Density of hardened mortar at 28 days was obtained by 

measuring the weight and volume of mortar. Compressive 

testing machine (CTM) of 3000 KN capacity was used as a 

test set up carrying out cube compression test. Universal 

testing machine (UTM) of 60 Ton capacity was used as a test 

set-up for carrying out split tensile strength test on cylinders 

and flexural test on ferrocement panels and plain mortar 

panels.  

B. Cube Compression Test Results 

Mortar mix was prepared and mortar cubes of 150 mm × 150 

mm × 150 mm size were cast. Cubes were cured in water tank. 

Cubes were tested for compressive strength after 7 days and 

28 days of curing. Compression testing machine of capacity 

3000kN was used for cube compressive test. Tests were 

conducted confirming to IS 516:1959. The results of cube 

compression test are tabulated below: 

Sr. 

No 
Density 

(kg/m3) 

Load 

(kN) 
Days 

Comp. 

Strength 

N/mm2 

Average 

Comp. 

Strength 

N/mm2 

1 2284 310 

7 

17.6 

17.67 2 2338 300 16.9 

3 2316 330 18.5 

4 2282 450 

28 

27.1 

26.5 5 2222 410 25.8 

6 2246 400 26.6 

Table 1: Compressive Strength Results of Mortar (1:3) 

C. Flexural Strength Test Results 

The flexural strength test was carried out on plain mortar 

panels and ferrocement panels of size 600×150×35 mm. One 

panel of plain mortar and one panel of ferrocement of each 

type of mesh were tested for 7 days strength. Remaining two 

panels were tested for 28 days strength. Observations were 

made during test at different stages for load; central 

deflection; first crack strength and deflection at first were 

noted. The load deflection history of all the panels was 

recorded. 

 
Fig. 1: Setup for Flexural Strength Single Point Load 
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1 1680 2500 13.44 20 
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Table 2: Flexural Strength Test Results (7 days) 

From the Table 2 it was observed that flexural 

strength at breaking load increases as compare to plain mortar 

panels. The percentage increase of flexural strength of 

ferrocement panels with three types of meshes in comparison 

with the flexural strength of plain mortar panel is shown in 

Table 3. The graphical representation of the variation of load 

is shown in Figure 2. The flexural strength variation and 

increment of flexural strength is shown in Figure 3.  
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Series Name % Increase flexural strength at Breaking 

EXM 1 200 

GWM 1 238 

WM1 262 

Table 3: Percentage Increase of Flexural Strength (7 Days) 

 
Fig. 2: Breaking Load of Various Ferrocement Panel Series 

(7 Days) 

 
Fig. 3: Increment of Flexural Strength in Various 

Ferrocement Panel Series (7 Days) 
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Table 4: Flexural Strength Test Results (28 days) 

From the Table 4 it was observed that flexural 

strength at breaking load increases as compare to plain mortar 

panels. The percentage increase of flexural strength of 

ferrocement panels with three types of meshes in comparison 

with the flexural strength of plain mortar panel is shown in 

below Table 5. The graphical representation of the variation 

of load is shown in Figure 4. The flexural strength variation 

and increment of flexural strength is shown in Figure 5.  

Series Name % Increase flexural strength at Breaking 

EXM 1 183.6 

GWM 1 218 

WM1 234 

Table 5: Percentage Increase of Flexural Strength  

(28 Days) 

Note: (1) Plain Mortar Panels (PM 1, PM 2, PM 3). 

(2) Ferrocement Panels with Expanded Metal Mesh (EXM 1, 

EXM 2, EXM 3) (3) Ferrocement Panels with Galvanized 

Woven Mesh (GWM1, GWM 2, GWM 3) (4) Ferrocement 

Panels with Welded Mesh (WM 1, WM 2, WM 3)  

 
Fig. 4: Breaking Load of Various Ferrocement Panel Series 

(28 Days) 

 
Fig. 5: Increment of Flexural Strength in Various 

Ferrocement Panel Series (28 Days) 

1) Load –Deflection Behaviour of Panels 

In first phase one panels of each specimen were tested under 

single point loading in flexure. Load with respect to central 

deflection was observed at 7 days. 

 
Fig. 6: Mid Span Deflection vs. Breaking Load (7 Days) 

From Figure 6 it was observed that ferrocement panels with 

expanded metal mesh; galvanized woven mesh and welded 

mesh goes under more deformation compare to plain mortar 

panel. Compare to plain mortar and ferrocement panels with 

expanded metal mesh and galvanized woven mesh, 
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ferrocement panels with welded mesh (WM 1) give more 

deflection of 4.51 mm and load carrying capacity 2750 N. In 

plain mortar (PM 1) panel maximum deflection observed was 

0.77 mm and load carrying capacity of 1050 N. Ferrocement 

panels with expanded metal mesh (EXM 1) and galvanized 

woven mesh (GWM 1) maximum deflection noted 3.1 mm 

and 3.3 mm and load taken by panels was 2100 N and 2500 

N observed form graph 6. At 28 days of test results the load 

deflection data were collected using this data load deflection 

curve were plotted shown below. 

 
Fig. 7: Mid Span Deflection vs. Breaking Load (28 Days) 

Plain mortar panels were fails suddenly during 

flexural test. From the figure 7 observed that the load carry 

by the plain mortar panels was 1587 N and deflection 

observed was 1.2 mm. Ferrocement panels with expanded 

metal mesh, galvanized woven mesh and welded mesh shows 

the deflection 3.56 mm, 4.7 mm and 7.8 mm. The load taken 

by ferrocement panels with expanded metal mesh, galvanized 

woven mesh and welded mesh was 2915 N, 3460 N and 3717 

N. 

III. CONCLUSIONS 

Based on the experimental test results on plain mortar panel 

and ferrocement panel, the highlights of results are 

summarized in form of following conclusions 

1) Ferrocement panel with welded mesh show 234% more 

load carrying capacity compared to plain mortar panel, 

shows 127% more compared to ferrocement panel with 

expended metal mesh and 107% more compared with 

galvanized woven mesh.  

2) It was observed ferrocement panel with welded mesh 

shows 234% increase in flexural strength compared to 

plain mortar panel, 127% more compared to ferrocement 

panel with expanded metal mesh and 107% more 

compared to ferrocement panel with galvanized woven 

mesh. 

3) Ferrocement panel with welded mesh shows more 

(202%) deflection compared to ferrocement panel with 

expanded metal mesh and 161% more compared to 

galvanized woven mesh panel. 
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