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Abstract -  Ferrocement or Ferro-concrete is a system of reinforced mortar or plaster applied over layers of metal. It had been 

concluded from this study how ferrocement is better than conventional types RCC, PCC etc and how it perform good against 

lateral displacement, fire resistant etc economically without required any skilled worker. Ferro concrete is relatively a new 

material and has good strength and resistance to impact. It provided better resistance to fire, earthquake, and corrosion than 

traditional materials such as wood, adobe and stone masonry. It is used in construction as well as repair material. The main 

purpose of the paper is a try to introduce new technology like ferrocement and its applications by literature study using various 

references. 
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I. INTRODUCTION 

 

Ferrocement is a composite material used to form thin 

section, it is composed of a mortar, reinforcement 

include light steel fabrics and meshes. Ferro cement 

originated in the 1840 in France and used for the 

construction of a rowing boat and after this a 

reinforced concrete was invented.  Ferro cement cover 

the wide range of applications due to the low self 

weight, economic, lack of skilled workers, no need of 

frame work etc. 

 

 
Ferrocement used in sewage pipes 

 

Walls constructed with a help of Ferrocement can 

withstand against 0
o
 temperature to 1700

o
 and after 

that the damage  is negligible and can be repaired. The  

expansion in Ferrocement due to fire is negligible and 

no cracking or splitting is occurred & bond being very 

high. A Ferrocement reinforcing can be done over any 

temporary frame work in any desired shape and mortar 

can be applied. All the studies on Ferrocement 

reported that it has performed well under almost all the 

loading conditions weather it is tension, compression, 

flexure, shear, torsion, fatigue, impact or dynamic 

loading. 

On the other hand when we compare Ferrocement with 

RCC (Reinforced Cement Concrete) it perform better 

against crack, because wire messes that were used in 

Ferro cement will cover the macro part of Ferro 

cement structure and avoid cracking, and in RCC 

structure there is a possibility of crack due the attack of 

aggressive chemical like Cl-SO4. 
 

 
Detailed View of Ferrocement Construction 

 

II. DEFINATION OF FERROCEMENT 

 

Ferrocement is defined in different ways by different 

organizations. 

1) According to United Nations High Commissioner 

for refugees (UNHCR), ferrocement is defined as ‘A 

thin walled construction, consisting of rich cement 

mortar with uniformly distributed and closely spaced 

layers of continuous and relatively small diameter 

mesh (metallic or other suitable material).’ 

(reference-UNHCR-Large ferrocement Water tank 

Manual July 2006). 

2) ACI committee-549 describes it- ‘Ferrocement is a 

form of reinforced concrete using closely spaced 

multiple layers of mesh and/or small diameter rods 

completely infiltrated with, or encapsulated, in mortar. 

The most common reinforcement is steel mesh’ 

(reference – ACI 549.1R-93- Guide for the design, 

construction and repair of ferrocement) 

 

III. BASIC METHODOLOGY OF FORMING 

FERROCEMENT MEMBERS 

 

A ferrocement structure is formed by fabricating the 

mesh reinforcement to the shape and size of the 
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structure first and then mortared and cured. Method of 

forming a ferrocement element is as follows: 

1) Welding skeletal steel framework. 

A skeleton of steel bars is welded to the exact 

geometrical shape and size of the structure. This 

provides a rigid framework of the exact shape and size 

with correct line and level. 

2) Tying mesh reinforcement tightly over it to form 

cage. 

Weld mesh and fine wire chicken mesh is tied over this 

welded skeleton by stretching and tying technique. 

‘Tightly tying meshes’ is the key point in 

3) Impregnating the mesh cage with rich cement 

mortar, finishing and curing. 

The stiff cement mortar is filled in the mesh layers by 

pressfill method. In pressfill method, the mortar is to 

be pressed inside the meshes from both the sides. All 

these steps in construction are to be followed in 

sequence. On large size constructions, one can work 

simultaneously on all the three operations. 

 

IV. CONSTITUENT MATERIALS OF 

FERROCEMENT 

 

A. Cement 

B. Fine Aggregate 

C. Water 

D. Admixture 

E. Mortar Mix 

F. Reinforcing mesh 

G. Skeletal Steel 

H. Jointing compounds 

 

Reinforcement Details 

 

 The reinforcing mesh (with mesh openings of 6 

to 25 mm) may be of different kinds, the main 

requirement being flexibility. It should be clean 

and free from dust, grease, paint, loose rust and 

other substances 

 The volume of reinforcement is between 4 and 

8% in both directions, ie between 300 and 600 

kg/m
3
; the corresponding specific surface of  

reinforcement ranges between 2 and 4 cm
2
/cm

3
 

in both directions. 

 Hexagonal wire mesh, commonly called 

chicken wire mesh, is the cheapest and easiest 

to use, and available almost everywhere. It is 

very flexible and can be used in very thin 

sections, but is not structurally as efficient as 

meshes with square openings, because the wires 

are not oriented in the principal (maximum) 

stress directions 

 Square welded wire mesh is much stiffer than 

chicken wire mesh and provides increased 

resistance to cracking. However, inadequate 

welding produces weak spots. 

 Square woven wire mesh has similar 

characteristics as welded mesh, but is a little 

more flexible and easy to work with than 

welded mesh. Most designers recommend 

square woven mesh of 1 mm (19 gauge) or 1.6 

mm (16 gauges) diameter wires spaced 13 mm 

(0.5 in) apart. 

 Fibers, in the form of short steel wires or other 

fibrous materials, can be added to the mortar 

mix to control cracking and increase the impact 

resistance. 

 Expanded metal lath, which is formed by 

slitting thin gauge sheets and expanding them in 

the direction perpendicular to the slits, has 

about the same strength as welded mesh, but is 

stiffer and hence provides better impact 

resistance and better crack control. It cannot be 

used to make components with sharp curves. 

 

 
Types of Steel Reinforcement used in Ferrocement 

 

V. PROCESS OF FERROCEMENT 

CONSTRUCTION 
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VI. SOME EXPERIMENTAL WORK DONE IN 

MERI INSTITUTE 

 

The ferrocement subject was introduced in MERI in 

1975. Some research was already carried out by then 

officers in MERI. 

MERI has conducted many tests and experiments on 

ferrocement. A water tank and partition wall was 

constructed using ferrocement, which is still available 

for observation. 2 boats were constructed in MERI 

using ferrocement. The boats are still available for 

inspection. The rain water is collected in one of the 

boats but there is no leakage seen in these boats. 

In Canal Lining, ferrocement lining was taken on 

experimental basis in 2014-15. Tapi Irrigation 

Development Corporation has executed 100 meter 

length of Punand Right Bank Canal near Kalwan. The 

canal had heavy leakage in this portion. After 

completion of the ferrocement lining the leakage was 

completely stopped. (The report is under finalization) 

 

 
Water tank built in MERI Nashik in 1988 

 

 
A boat built in MERI Nashik in 1980 

 

VII. ADVANTAGES OF FERROCEMENT 

 

Ferrocement has following basic advantages over 

RCC 

 

1) Increase in bond strength: 

The transfer of load from steel to concrete and vice 

versa takes place through bond between the two 

materials. The bond depends upon the bond-stress of 

concrete and the area of contact between the steel and 

concrete. Bond stress of concrete depends upon the 

grade of concrete. It is hardly 6 kg/cm
2
 for M15 

concrete. The bond can be substantially increased if 

the contact area between steel and mortar is increased. 

For Ferrocement, it is achieved by use of small 

diameter wires and mortar. 

2) Bond area increase: 

Increase in bond area will result in more adhesion 

between steel and mortar, making it behave more like 

a homogeneous material and which has become very 

strong in tension due to increase in bond. 

3) Dispersion of steel wires: 

Ferrocement is formed by tying together a number of 

layers of continuous wire meshes. Volume of steel 

percentage is very large, may be up to 8 percent. Also 

the mortar cover over the meshes is hardly 3 to 5 mm. 

Hence, throughout the body of the composite, the wire 

reinforcement is fully dispersed. This leads 

Ferrocement to become more homogeneous. It results 

in improving the properties of Ferrocement in tension, 

flexure, impact resistance and crack resistance. 

4) Crack control: 

Meshes are fully bonded to mortar and spaced very 

near to the surface of Ferrocement. Such closely 

spaced fine wires, very near to the surface of 

Ferrocement, act as crack arrestors. 

5) Equal strength in both directions: 

The continuity and placement of equal mesh 

reinforcement in both directions make Ferrocement to 

achieve equal strength in two directions and to become 

strong in resisting diagonal tensions due to shear. 

6) Containment of mortar matrix in mesh layers: 

In Ferrocement, layers of wire meshes tightly tied 

together are impregnated with cement mortar. The 

matrix is held by the meshes in between and is 

contained by them. 

7) Formless construction: 

Tightly tied meshes in ferrocement can hold wet 

cement mortar when it is pressfilled in them. The 

consistency of cement mortar is very thick with very 

low water cement ratio. It won’t come out of the 

meshes. Thus casting of Ferrocement does not need 

any formwork or shuttering. The other advantage of 

this aspect is no honeycombing will occur in 

pressfilling, as the mortaring is done in front of your 

eyes. If the mesh is tied loosely or water cement ratio 

is not maintained to thick consistency or over-sanding 

is done, the mortar will flow down and will not be held 

by the meshes. 
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8) Strength through shape: 

Ferrocrete structures are thin walled and may be 

hardly 25 to 50 mm in thickness. Hence, to take care of 

slenderness and buckling, Ferrocement is shaped in 

different forms to achieve its strength. 

9) Lightweight, homogeneous and versatile material 

Ferrocement structures have high equal strength in 

both directions. It can be moulded in any shape and 

size. Ferrocement is homogeneous, easy to work and 

can be made available in thin sections. 

10) High strength to weight ratio: 

Being a thin walled structure of high strength, strength 

to weight ratios in tension and compression of 

ferrocement are very high. Hence thin sections can 

take higher loads. 

 

VIII. APPLICATIONS OF FERROCEMENT IN 

CONSTRUCTION 

 

With Ferrocement it is possible to fabricate a variety 

of structural elements, may be used in foundations, 

walls, floors, roofs, shells etc. They are thin walled, 

lightweight, durable and have high degree of 

impermeability. It combines the properties of thin 

sections and high strength of steel. In addition it needs 

no formwork or shuttering for casting. 

 

Ferrocement have applications in all fields of civil 

construction, including water and soil retaining 

structures, building components, space structures of 

large size, bridges, domes, dams, boats, conduits, 

bunkers, silos, treatment plants for water and sewage. 

 

1) Housing and other Industrial and commercial. 

a) Low cost dwelling house 

b) Strengthening reinforced concrete element. 

c) Strengthening masonry element. 

2) Marine 

Marine structure such as Boat, trawler, Barges, 

floating docs can be constructed with a help of 

Ferrocement and give better result than steel and wood 

and a good resistance of atmosphere. 

3) Agricultural 

The plates that are construct with a help of   

ferrocement can be used for :- 

a) Construction of canal 

b) Gates over dam 

c) Cross-drainage work 

d) Aqua-duct 

e) Penstocks etc Ferrocement lining is good against 

abrasion 

4) Anti corrosive Membrane treatment 

A Ferro cement consist anti-corrosive membrane 

treatment hence no other treatment is required for 

protection against corrosion. 

5) Tank container & silos 

Every type of tank e.g. overhead,underground or at 

ground level can be manufactured with the help of 

Ferrocement and give a satisfactory service. 

 

6) Floor & Roof 

We can construct floor & roof various type of building 

e.g. residence, factories, office, sheds etc. 

7) Waterproofing 

By using Ferrocement membrane technique we can 

construct water proofing. 

8) Manhole cover 

Heavy duty and light duty manhole cover be 

constructed and are superior and durable than 

conventional once. 

9) Wall cupboard 

It consist no. of small holes in rectangular form with or 

without shutter used to store office record, factory 

material etc. 

10) Ferrocement Duct 

Ferro Cement ducts  are suitable for circulation of cool 

or hot air. 

11) Chemical Resistant Treatment 

An overly of epoxy, bitumen, polyurethane, 

chlorinated rubber, lead lining and glass fiber will be 

an ideal chemical resistant treatment 

12) Rural Application 

Ferrocement is applicable in rural areas for 

construction of cattle sheds, silos for storage of food 

grains. Low costs houses, community centres, well 

lining, gobar gas plant, lavatory block, water storage 

tank etc. 

13) Elevation Treatment 

Elevation treatment e.g. fins, projection curved, folded 

and hollow, sun shed to the building have been 

provided with advantages. 

14) Fire Resistant Structure 

It can resist fire upon 750
O
 for a period of 48 hours. 

15) Soil Stabilization 

Ferrocement can be used for increase bearing capacity 

of soil for foundation of building, bridge, dams etc. 

16) Pipes 

There is corrosion problem using steel and iron pipes 

instead of these wire ferrocement pipes overcome the 

problem of corrosion. 

17)  Sewer Lines 

Ferrocement in sewer line is necessary same as pipes. 

18) Bridge 

As per know Ferro cement is crack resistance and 

corrosion resistance and applicable to make girder 

plates. 

19) Foot  Bridge 

Foot bridge with Ferrocement girder, decking, railing 

and roof is better than RCC and steel 

20) Sulphate Resistant Cement Saving 

During conventional concrete curing by using sulphate 

resistant ferrocement lining very cost effective and 

structure is safe against sulphate attack. 

21) Pre-cast Ferrocement Structure 

Pre-cast ferrocement structure are in light weight as 

compared with RCC and sometime pre stressed              

concrete structure, considerably reduce the cost hence 

ferrocement is most appropriate in pre-cast industry. 
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Table : Comparative Analysis of Ferrocement and other Building Materials 

 

IX. CONCLUSION 
 

Ferrocement is a good material. Further modification 

in ferrocement can make it best materials in structure 

as compared to RCC or other type of material and also 

ferrocement is economical in nature and having a good 

performance against lateral load. Maintenance cost of 

ferrocement structures is almost negligible. 

Considering its unique features, no doubt ferrocement 

will be one of the most important structural 

alternatives for RCC and a repair material in the future 

and thus has a great potential for developing and 

developed countries alike. 
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