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Abstract 

Low living standards, extreme poverty, environmental deterioration, and a housing scarcity affect most of the developing nations. In 
developing nation like India, we are dealing with infrastructural and housing issues as a result of increasing migration to urban regions. 
Due to its unique qualities, ferrocement has become one of the most popular construction materials. Ferrocement technology has shown 
to be both environmental friendly and cost-effective. Ferro cement is widely used in lighter, lower-cost housing, architectural, and 
insulation projects. However, its structural uses, both load bearing and non-load bearing, remain undiscovered. In the literature review, 
this study summarises the numerous tests done on ferrocement panels, as well as the authors' conclusions and suggestions. The findings 
in this study will assist in the project's investigation of the behaviour of ferrocement panels under various parameters and loads. This 
might help you identify a solution by looking for innovative design techniques and construction methods. 
Keywords: Ferrocement, cost-effective, panels, loads, innovative design techniques. 

1. Introduction 

Ferrocement is a type of reinforced concrete that varies from traditional reinforced or prestressed concrete mainly in the 
distribution and arrangement of reinforcing components. It's made up of many layers of mesh or tiny rods that are entirely 
immersed in cement mortar. In terms of strength, deformation, and prospective uses, a composite material is created that is 
categorized as a separate and unique material from standard reinforced concrete. It can be constructed into thin panels or 
sections with only a thin mortar coating over the topmost layers of reinforcement, usually less than 25mm (1 inch) thick. 
Flexural strength, fatigue resistance, fracture resistance, toughness, and impact resistance are some of the engineering 
qualities of this material. It may be used for precast structural components such walls, floors, roofs, beams, slabs, water and 
soil retaining structures, and also for maintenance work. Standard masonry, RCC, and steel cannot be manufactured into any 
desired shape or structural arrangement that can be easily fabricated by ferrocement. It's a low-carbon, long-lasting building 
material that emits less carbon than conventional reinforced concrete masonry. Ferrocement can be a cost-effective 
alternative to typical construction materials in emerging nations with significant housing demand. Ferrocement is the most 
revolutionary innovation in the concrete family and composite materials, that is capable of conserving resources, saving 
energy, protecting the environment, and reducing efforts of human labour. Ferrocement can be an effective and low-cost 
alternative construction material in developing nations with increasing housing demand. Ferrocement is long lasting and 
cost-effective because to the availability of locally accessible resources and low-cost labour in developing nations. 
 

1.1 Difference between RCC and ferrocement: 

Ferrocement is similar to reinforced concrete (RCC) but differs in the following ways: 
• It is rarely thicker than 25 mm, whereas RCC components are rarely thinner than 100 mm. 
• Unlike RCC, a rich Portland cement mortar is employed, with no coarse aggregate. 
• When compared to RCC, ferrocement has a higher percentage of reinforcement, which is made up of closely spaced 

small diameter wires and wire mesh that is evenly distributed across the cross-section. 
• It has a greater tensile strength-to-weight ratio than RCC and improved cracking behaviour. 
• Ferrocement may be formed practically into any shape without the need of formwork. 
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1.2 History of ferrocement: 

Three people were taught the notion of inserting reinforcement into wet concrete to make what is now known as reinforced 
concrete practically simultaneously. In 1849, a French gardener named Joseph Monier (1823-1906) integrated a mesh of 
iron rods into enormous planting pots. Wilkinson, an Englishman, used old mine ropes on the tension side of the beams to 
make reinforced concrete beams for structures. Finally, J. L. Lambot designed a concrete rowing boat with wire 
reinforcement in the shape of a network (or basket) of interwoven thin rods. Pier Luigi Nervi revived the original 
ferrocement concept in the early 1940s when he discovered that reinforcing concrete with layers of wire mesh generated a 
material with the mechanical properties of an almost homogenous material and the ability to withstand impact. Concrete 
slabs strengthened in this way proved to be flexible, elastic, and extremely robust. Nervi established the applicability of 
ferrocement as a boat-building material after WWII. In the early 1960s, ferrocement acquired widespread acceptability in 
the United Kingdom, New Zealand, and Australia. Despite the material's unusual qualities and the enthusiasm sparked by 
Nervi's study, ferrocement’s use was limited to boat construction. The widespread availability of the basic ingredients of 
ferrocement, steel mesh, and concrete sparked interest in the material's potential use in underdeveloped nations for 
everything from low-cost house roofs to food storage bins and irrigation troughs. Ferrocement and Other Thin Reinforced 
Products, ACI Committee 549, was established in 1974 with the goal of studying and reporting on the technical qualities, 
building techniques, and practical uses of ferrocement, as well as developing ferrocement construction recommendations. 

1.3 Advantages of ferrocement: 

• Raw materials required for Ferrocement construction are easily available. 
• Mesh fabrication may be fabricated in a variety of shapes to meet your needs and design. 
• Ferro-cement is applied without the need of heavy machinery. 
• Steel and wood are more expensive than ferrocements, which is more durable than steel and wood. 
• Ferrocement has a much higher tensile strength than conventional concrete. 
• Low-cost construction materials. 
• It has enhanced fire, corrosion, and earthquake resistance. 
• Labor does not require significant skills or experience. 
 

1.4 Disadvantages and Limitations of ferrocement: 

• Collisions with pointed items can penetrate structures made up of ferrocement. 
• Bolts, screws, welding, and nails, among many other things, are difficult to fasten to Ferro-cement. 
• Tying rods and mesh together is particularly time-consuming and laborious. 
• A large number of labourers are needed. 
• Labor costs are high for semi-skilled and unskilled workers. 
• Corrosion of reinforcing material or mesh caused by insufficient mortar coating of metal. 
• Due to increased cement content, excessive shrinkage can happen. To avoid shrinkage cracks, it must be constantly 

cured for 7 days. 
• Buckling is an additional aspect to consider because ferrocement components are typically thinner structures. 
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2. Literature review 

2.1 EXPERIMENTAL INVESTIGATION ON FLEXURAL BEHAVIOUR OF FOLDED FERRO CEMENT 
PANELS by R. Jayasree and G. Srinivasan 

The results of three distinct types of panels with variable numbers of wire mesh layers are described in this experimental 
investigation. The goal of this experiment is to see how folded panels compare to flat and trough panels in terms of flexural 
behaviour. It is observed from the studies that as the number of wire mesh layers increases energy dissipation capacity, load 
carrying capacity and deformation of ultimate load are high. Furthermore, a decrease in crack width and an increase in the 
number of cracks implies a delay in crack propagation. The strength of the mortar mix is tested by casting 70.6 mm x 70.6 
mm x 70.6 mm cement mortar cubes.  

 

Fig.1 Testing of folded panel 

The folded panels having dimensions of 1000 x 400 x 300 mm by using conventional ferrocement material which is 
composed of cement mortar and hexagonal wire mesh. Also they prepared the flat ferrocement panels with same dimensions 
as of folded ferrocement panels then all 3 panels that is folded, flat and trough shape panels are tested for deflection by 2-
point loading and then theoretical calculations has been made. At last the results from experimental and theoretical 
calculations are prepared and conclusion has been made. 

2.2 An Experimental Study on using Lightweight Web Sandwich Panel as a Floor and a Wall by Nahro Radi 
Husein and V. C. Agarwal 

The goal of this experiment was to see how strong a lightweight web sandwich panel might be. This research looks at the 
strength of LWSPs under flexural loading (one-point load and third point load) by treating them like a floor, as well as the 
strength of LWSPs under axial stress by treating them like a wall. Thirteen specimens of LWSP were cast in this study with 
sizes of (500 mm*400 mm*100 mm), with a core size of (450 mm*105mm*60 mm), three prism core are used in each panel. 
Ten examples have an aerated concrete core and three have a thermocol core, both of which are encased in ferrocement with 
different water-cement ratios (w/c) and waterproofing admixtures. Then the first crack load, load-deflection curve for 
flexural load with (one point loading and third point loading), modulus of rupture, ultimate flexural load, axial load-
deformation curve, and failure mechanism of the LWSP are all explored. 
Experimental program: 

344 
 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 09 Issue 06, June 2022  

ISSN (Online) 2348 – 7968 | Impact Factor – 6.72 

www.ijiset.com  

The cement-to-sand ratio is 1:1, with 100 percent cement (PPC) Water dry mix 0.23 by weight, powder aluminium 0.5 by 
total dry mix, and waterproofing additive 0.55 by total binder by weight were employed as binders. The density range for all 
aerated concrete prisms was around (1300 – 1550) Kg/m3. The size of each aerated concrete prism was 0.02835 m3, and 
the weight range for all 30 aerated concrete prisms that were cast was about (3.710 – 4.400) Kg. 

Table 1 : Mix proportion of mortar for encasement 

 

After producing the aerated concrete prisms that are covered by square woven wire mesh, place three of them in the wire 
mesh box that was previously made. After casting the ferrocement, the LWSPs were remolded and placed for curing for a 
total of 28 days. LWSPs were tacked outside for testing after 28 days. Thermocol was employed as a core instead of aerated 
concrete. The behavior of LWSPs with aerated concrete cores and LWSPs with thermocol cores with the same dimensions 
(105 mm * 60 mm * 450 mm) and encased by the same ferrocement standard (3 layers of welded wire mesh at top and 
bottom with the same cover thickness) was investigated. Weight, flexural strength (modulus of rupture) under flexural 
loading (one-point loading, three-point loading), and lateral deformation under axial load utilizing the panel as a wall were 
the comparison studies included in this experimental investigation. A total of thirteen LWSP panels were cast, ten with 
aerated concrete, different ferrocement water-cement ratio and different waterproofing additive, and three with thermocol 
core. 
Concluding remarks: 
Under flexural load, the lightweight web sandwich panel showed a significant resistance proportional to its weight, with a 
maximum resistance of 58 KN under one-point flexural loading with LWSP w/c = 0.55 and waterproofing admixture = 0.5, 
and a maximum resistance of 73 KN with LWSP w/c = 0.56 and waterproofing admixture = 0.5. The weight reduction 
percentage between these LWSPs with an aerated concrete core and conventional concrete is around 20%. The process and 
proportions used to manufacture and cast the aerated concrete are significant in producing aerated concrete with a density of 
(1300-1550) Kg/m3 and excellent strength, which is ideal as a core for precast panels used as walls and floors. The weight 
of the sandwich panel was lowered by approximately 30% when the web sandwich panel core was changed from aerated 
concrete to thermocol, while the strength capability increased by around (34–40%) between LWSP with thermocol core and 
LWSP with aerated concrete core with the same encasement parameters. 

2.3 Flexural Behaviour of Ferro Cement Panels with Different Types of Meshes by Manish Hajare and Dr. M. 
B. Varma 

The findings of testing ferrocement panels reinforced with various types of meshes are presented in this paper. The study's 
major goal was to look into the effects of several types of meshes as reinforcement in thin mortar specimens and choose the 
optimum mesh for future work. Expanded metal mesh, galvanized woven mesh, and welded mesh with a diameter of 1.58 
mm were chosen. 20x35 mm, 10x10 mm, and 15x15 mm are the sizes of the openings. Three layers of wire mesh were used 
to strengthen panels measuring 560mmx150mmx35mm. Panels were cast with a 1:2 mix proportion and a water-cement 
ratio of 0.40. After a 7-day curing time, four specimens were evaluated on a universal testing machine using a four-point 
loading system, and eight specimens were examined after a 28-day curing period. 
Experimental program: 
The experimental program was created to examine the flexural behaviour of ferrocement panels cast with various mesh 
types. A total of nine ferrocement panels with three layers of expanded metal mesh, galvanized woven mesh, and welded 
mesh with three in no each were evaluated in four-point loads for this purpose. Varied types of meshes with the same 
diameter but different opening sizes were used as test variables. The behaviour of the panels was compared to that of plain 
mortar panels. Load-defection curves were observed, as well as first crack load, ultimate load, and deflection at first crack 
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load and ultimate load. The mould was made with a water-resistant plywood sheet and two coats of black oil paint. Before 
casting, the mould was well lubricated. A layer of 5 mm mortar was poured at the bottom, followed by a layer of mesh, and 
then more layers of mortar. The method is repeated to place the layers mesh in the panel to get the desired thickness. 

 

Fig.2 Pieces of Meshes. 

Specimen Testing: 
After a 24-hour period of casting, the panels were taken from the mould and the panels were cured in a standard water tank 
for 7 and 28 days after being removed. After 7 days and 28 days, the panels were removed from the curing tank; Flexure of 
the panels was measured using a universal testing machine with four-point loading. The panels were positioned on the 
support with a 50 mm gap at both ends. Below the panel, a dial gauge was used to record the deflection at each stage of 
loading. The panels were loaded under four-point loading after testing to compute flexural strength and the load and 
deflection were recorded. The bending equation was used to compute the flexural strength or bending strength. 
Results: 
The flexural strength of the specimen with welded mesh is higher than the other two types of meshes, according to the test 
findings. The maximum breaking load for Expanded metal mesh, galvanized woven mesh, and welded mesh 35 mm thick 
panels are 2200 N, 3800N, 4300 N for single layer, 2800 N, 4700 N, 4800 N for double layer and 2700 N, 4280 N, 5700 N 
for triple layer of meshing respectively. 
Concluding remarks: 
The varieties of reinforcing mesh used in ferrocement panels affect the flexural loads at first crack load and ultimate loads. 
In comparison to expanded metal mesh, galvanized woven mesh, and plain cement mortar panels, ferrocement panels 
reinforced with weld mesh have a significant improvement in flexural strength. Weld mesh as a reinforcement for 
ferrocement panels produces good results, and this form of mesh will be employed in future experiments. 

2.4 Experimental Investigation on Thin Ferrocement Dome Structures by Wail N Al-Rifaie and Azad Ahmed 

An experimental examination of the influence of skeletal reinforcement and thickness on the strength capacity and 
behaviour of thin ferrocement dome structures under evenly distributed load is described in this work. Four ferrocement 
domes with a covered span of 4000 mm were built and tested to the final stage. It has been determined that the building 
strategy established in this study is the most cost-effective method for lowering the nominal cost of such complicated 
structures during construction. 
Experimental investigation: 
Four thin ferrocement domes were exposed to uniformly distributed stress on their outer-face as part of the experimental 
program. The covered span of all the domes was 4000mm, however the skeleton steel reinforcement and thickness varied. A 
standard 0.7mm galvanized iron hexagonal mesh was used. In both meridian and circumferential directions, high tensile 
strength deformed steel bars of 10 mm diameter were used as skeletal reinforcements. Several strands of wire from the 
hexagonal mesh were straightened and tension checked using a UTM with a capacity of 100 kN. The elastic modulus is 
determined once the stress-strain curve is constructed. With every fabricated model, three cubes and three 75x75x300 mm 
prisms were cast and tested with each model to assess the mortar's compressive and tensile strengths. Sand has a fineness 
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modulus of 2.343. The water-to-cement ratio was 0.45, and the sand-to-cement ratio was 2:1. Because the moisture content 
of the mix fluctuated during model production, the amount of water in each mix was modified to achieve a 35 mm slump. 
Concluding remarks: 
The appropriateness of the ferrocement material to create a dome structure has been demonstrated in this experiment. The 
initial cracking and ultimate loads are reduced when skeletal steel reinforcement is reduced. In the cracked stage, skeletal 
reinforcement is reduced more than in the uncracked stage. The failure grew more severe and abrupt as the skeleton steel 
composition was lowered. In order to raise the initial cracking and ultimate stresses, the dome thickness must be increased. 
While fractures appeared in the sides and crown of the domes when the load was increased beyond the first breaking loads, 
the remaining components of the dome were fractured continually, according to the tested models. 

2.5 Experimental Study of Flexure and Impact on Ferrocement Slabs by M.Amala and Dr.M.Neelamegam 

This research intends to investigate and compare the structural behaviour and mechanical characteristics of Ferrocement 
slabs of various ratios. Cement and copper slag are used to make the Ferrocement slabs, which have constant layers of 
welded meshes. Copper slag is a waste product that is plentiful and difficult to dispose of. Copper slag is quite strong, and 
its mechanical qualities are very convincing. Normally, 3mm dia. welded wire fabrics are used to produce a Ferrocement 
slab; however, in this study, extremely small dia. wires (1mm) and also tightly spaced (10 mm) wires were utilised to boost 
the ductility and durability of Ferrocement. This experiment uses a very fine powdered type of copper slag. The flexural 
qualities of Ferrocement slabs are examined and compared using particular test sets under a four-point static loading system, 
and the test results show that Ferrocement slabs produced of copper slag are more effective in flexural strength and other 
mechanical properties. The impact strength of the slab is evaluated, and it is discovered that the kinetic energy increases as 
the copper slag percentage increases. The following are the various parameters evaluated in this study: 
i)  The impact of substituting copper slag for river sand. 
ii) The impact of different cement-to-sand-to-copper-slag mix proportions. 

Table 2 : Properties of Copper Slag 
Sr. no. Property Value 

1 Bulk Density 1.7-1.9 g/cc 
2 Specific Gravity 3.68 
3 Hardness (Mohr scale) 6-7 pH 
4 pH in a aqueous solution 6.6-7.2 

 
Experimental work: 
Preparation and testing of flat ferrocement slab panels under two-point loading are part of the experimental programme. The 
two layers of meshes with varied mix proportions and the use of copper slag instead of river sand were the key factors. 
Mesh of 1/2 inch and 1 inch was cut to the desired proportions and wooden hammers were used to straighten the meshes. 
For flexural strength testing, 600*300 mm sizes were sandwiched together with 1mm binding wires. The impact strength 
was calculated using 300*300 mm sizes. Mortar was made by determining the precise amount of cement, sand, and water 
needed while taking into account the proper mix design and water-cement ratio. The closed mould technology was used to 
cast the Ferrocement slabs. The mortar is applied from one side by several layers of mesh that are kept in place on the 
surface of a closed mould. Mold releasing agents are applied to the mould. After 24-hours Ferrocement slabs and mortar 
specimens were cured for 28 days in a fresh water tank. The slabs were placed vertically in an upright posture, with the 
longer side resting on the ground. 
Test result: 
For static loading, the measured ultimate load for cracking ratios of 1:1, 1:2, and 1:3 is 5.4KN, 6.56KN, and 7.36KN, 
respectively, and for cyclic loading, 5.36KN, 5.2KN, and 5.22KN. For static loading, the measured ultimate load for 
cracking ratios of 1:1.26, 1:2.52, and 1:3.48 is 5.4 KN, 6.56 KN, 7.36 KN, and for cyclic loading, 5.36 KN, 5.2KN,5.22 
KN. At initial cracking load, the crack spacing is 50 mm, 51 mm, 46 mm, 30 mm, 28 mm, and 28 mm, respectively. For 
ratios A1, A2, A3, B1, B2, and B3, the number of cracks generated at first breaking is 6, 7, 8, 2, 4, and 6. For Static 
Loading, the crack spacing at ultimate load is 10mm, 23mm, 10mm, 6mm, 12mm, and 18mm for A1, A2, A3, B1, B2, and 
B3. For A1, A2, A3, B1, B2 and B3, the number of fractures produced at ultimate loads is 16, 17, 17, 27, 21 and 21. The 
cement with copper slag mix yielded the greatest results, with higher flexural and impact strength. 
Conclusion: 
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As can be seen from the comparison study, among the cement mortar Ferrocement slabs of two layers with various mix 
proportions, the 1:2.52 cement with copper slag mix produced the best results, with higher flexural and impact strength. 

2.6 Study on Flexural Behavior of Flat Ferrocement Panels by R. Padmavathy and S. Dharmar 

The reinforced concrete prefabricated pieces are very heavy and difficult to carry, place in location, and build. In the 
building sector, ferrocement panels are employed instead because of their outstanding structural performance and affordable 
cost. Ferrocement can be used to build roofing/flooring elements, precast modules, manhole covers, domes, vaults, grid 
surfaces, and folded panels, among other things like Water tanks, boats, and silos may all be made from it. The flexural 
behaviour of flat ferrocement panels reinforced with skeleton steel and galvanised iron wire mesh with varied numbers of 
wire mesh layers is investigated experimentally. By applying line loads at 1/3rd points, the slabs are evaluated under 
flexural loading. The first fracture and ultimate loads are found to grow as the number of layer wire mesh increases. 
According to the research, increasing the number of wire mesh layers increases load bearing capabilities, deformation at 
ultimate load, and energy absorption capacities. Furthermore, a reduction in fracture width and an increase in the number of 
cracks implies a pause in crack propagation. 
Experimental Program: 
This project makes use of an Ordinary Portland cement, fine aggregate, hexagonal opening chicken meshes, and rectangular 
grid opening weld meshes. The control and test specimens were made with ordinary Portland cement, grade 53. The fine 
aggregate used is Trichy river sand that has been sieved at 4.75 mm and has a specific gravity of 2.62 and a fineness 
modulus of 2.80 (IS 383-1971 Zone II). The mesh was made of galvanised chicken wire mesh with a hexagonal aperture of 
12mm and a wire thickness of 1.29mm. In both the transverse and longitudinal directions, mild steel with a diameter of 6 
mm @ 100 mm c/c was adopted. To increase the workability of new mortar, Fosroc's Conplast SP430 super plasticizer was 
used. 
Preparation & Testing of Specimens: 
In a steel mould, two types of slabs measuring 1000 mm x 350 mm x 30 mm were produced. The skeleton rods were 
bundled with binding wire and inserted in the mould with a minimum cover of 5mm in two types of slabs: one with one 
layer of chicken mesh and the other with two layers of chicken mesh. The mould is then filled with cement mortar. To assess 
the typical strength of the mortar mix, three 70.7 mm x 70.7 mm x 70.7 mm mortar cubes are formed for each specimen. 
The samples are removed from the mould 24 hours after casting and cured in water for 28 days. A Load Cell with a capacity 
of 50 tonnes was used to apply the load and simply supported circumstances was used to test the specimens. Two identically 
organized concentrated line loads were used to apply the load. A Hydraulic Jack is used to provide the load, and an LVDT 
was installed at the centre bottom to measure the deflection. Gradually load is applied and the deflection at the panel's centre 
is measured throughout the loading process until failure. 
 
 

 

Fig.3 Test setup 

Conclusions: 
The amount of wire mesh layers had no significant effect on the cracking load, especially for flat panels. The flexural 
strength of a flat panel with a single and double wire mesh layer is 81 & 77.95 percent lower than a trough panel and 91 & 
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89 percent lower than a folded panel respectively, according to the experimental data.  When compared to a trough panel 
and a folded panel, the deflection is reduced by 56.36 percent and 2%, respectively and increasing the number of wire mesh 
layers from one to two enhances the ductility of both types of panels. 

2.7 Analysis and Cost Effectiveness by using Ferrocrete Construction Technology in Feasible Construction by 
Ashish Sudhakar Burakale and Prof.P.M.Attarde 

In any construction project, the most crucial responsibility is to keep costs low. Numerous investigations and innovations 
have been carried out by various investigators and scientists for decades in order to reach this economy. Among the 
numerous construction techniques, ferrocrete is becoming increasingly popular these days. The projects as a whole 
demonstrate the value of ferrocrete technology in the construction process. The primary purpose of this study is to evaluate 
the ferrocement technology to traditional methods in terms of strength, time, and cost for low-cost housing. In addition, as 
compared to traditional structures for affordable housing, ferrocement construction is quick and cost-effective. The current 
study attempts to discover and analyse the construction economy employing ferrocrete technology. 
Conclusion: 
After researching the concept, it can be stated that Ferrocrete constructions are superior to RCC because they are completely 
waterproof, provide great earthquake protection, and resist temperature for a long stretch. Fire, splitting, and weathering 
have all make the structure weak. The ferrocrete development innovation is a continuous technique used during 
development work to create various stylish designs that are beyond the scope of vision in R.C.C. Calculate the quantities 
and expenses of construction work, then add various extra charges to arrive at an estimated cost. This is done for both 
conventional and ferrocrete construction methods and nearly 7 to 8% cost is saved in ferrocement construction. Based on 
the results of the investigation, it can be stated that ferrocrete technology appears to be more successful than traditional 
construction methods. 
 
Conclusions :  
Based upon the detailed literature study following conclusions are drawn : 
1. Behaviour of flat and curved ferrocement panels needs to be studied. 
2. Effect of different types of meshes needs to be investigated for both the types. 
3. Effect of volume fraction on the flexural strength needs to be investigated. 
4. Effect of specific surface on the flexural strength should be investigated. 
5. Effect of curve shape on the flexural strength should be investigated. 
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