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MATERIALUSED IN ADVANCED 
CONSTRUCTION 

Polypropylene Fiber Reinforced(PFR) Concrete 

Polypropylene is one of the cheapest & abundantly

available polymers polypropylene fibers are resistant to 

most chemical & it would be cementitious matrix which 

would deteriorate first under aggresive chemical, 

attack. 

Some important 

given below 

material used in advanced construction are 

Fibre 
Fibres are usually used in concrete to control plastic shrinkage cracking and drying shrinkage cracking. They also lower the permeability of concrete and thus reduce 
bleeding of water. 

Some types of fibres produce greater impact, abrasion and shatter resistance in concrete. Generally fibres do 
not increase the flexural strength of concrete, so it 
cannot replace moment resisting or structural steel 

Its melting point is high (about 165 degrees centigrade). 

So that a working temp. As (100 degree centigrade) may 

be sustairned for short periods without detriment to 

fiber properties. 

Polypropylene fibers being hydrophobic can be easily 

mixed as they do not need lengthy contact during 

mixing and only need to be evenly distressed in the mix. 

Polypropylene shortfibers in small volume fractions 

between 0.5 to 15 commercially used in concrete. 

reinforcement. 
GFRC-Glass Fiber Reinforced Concrete 

Glass fiber is made up from 200-400 individual 
filaments which are lightly bonded to make up a stand. 

These stands can be chopped into various lengths, or 

combined to make cloth mat or tape. Using the 1 

conventional mixing techniques for normal concrete it is 

not possible to mix more than about 2% (by volume) of 

fibers of a length of 25 mm 
The major appliance of glass fiber has been in 

reinforcing the cement used in the production of 
thin-sheet products. The commonly used verities of 

glass fibers are e-glass used. 

Some fibres reduce the strength of concrete. 

Necessity of Fibre Reinforced Concrete 
It increases the tensile strength of the concrete. 

It reduce the air voids and water voids the inherent. 
porosity of gel. 

It increases the durability of the concrete. 

Fibres such as graphite and glass have excellent 
resistance to creep, while the same is not true for most 
resins. Therefore, the orientation and volume of fibres 
have a significant influence on the creep performance of 

rebars/tendons. Asbestos Fibers 
The naturally available inexpensive mineral fiber, 

asbestos, has been successfully combined with Portland 

cement paste to form a widely used product called
asbestos cement. 

Reinforced concrete itself is a composite material, where 

the reinforcement acts as the strengthening fibre and the 

concrete as the matrix. It is therefore imperative that the 
behaviour under thermal stresses for the two materials 

be similar, so that the differential deformations of 
concrete and the reinforcement are minimized. 

It has been recognized that the addition of small, closely 

spaced and uniformly dispersed fibers to concrete

would act as crack arrester and would substantially 

improve its static and dynamic properties.

Asbestos fibers here thermal mechanical & chemical 
resistance making them suitable for sheet product pipes, 
tiles and corrugated roofing elements.

Asbestos cement board is approximately two or four 
times that of unreirnforced matrix. However, due to 

relatively short length (10 mm) the fiber have low 

impact strength. 
DifferentTypes of Fibre Reinforced Concrete Carbon Fibers 

Following are the different type of fibres generally used in 

the construction industries. 

Carbon fibers from the most recent & probability the 
most spectacular addition to the range of fiber available 
for commercial use. 

Steel Fiber Reinforced Concrete 

Steel fiber types are mostly available as reinforcement

concrete. Round steel fiber the commonly used type are 

produced by cutting round wire in to short length. The 

typical diameter lies in the range of 0.25 to 0.75 mmn. 

Steel fibers havinga rectangular c/s are produced by 

silting the sheets about 0.25 mm thick. 

Round steel fibers are produced by cutting or chopping 

the wire, flat sheet fibers having a typical c/s ranging8 

from 0.15 to 0.41mm in thickness and 0.25 to 0.90 mm in 

width are produced by silting flat sheets. 

.Carbon fiber comes under the very high modulus of 
elasticity and flexural strength. These are expansive. 

.Their strength & stiffness characteristics have been found to be superior even to those of steel. But they are 
more vulnerable to damage than even glass fiber, and 
hence are generally treated with resign coating. 

Organic Fibers 
.Organic fiber such as polypropylene or natural fiber

may be chemically more inert than either steel or glass fibers. They are also cheaper, especially if natural. 



wn, with most 
having the chemical tormula (C2H,}n. PE is ost 
mixture of similar polymers of ethylene with: 

Many kinds of polyethylene are known. us A large volume of vegetable fiber may be used to obtaina 

multiple cracking composite. The problem of mixing and 
uniform dispersion may be solved by adding a 

superplasticizer. 

is usually 
a ith various 

values ofn. 

Polyethylene is a thermoplastic; however, it can 
become a thermoset plastic when modified (such 

cross-linked polyethylene) (such as Plastic 
Plastic is a general name given to a wide range of 
synthetic materials that are based on polymers. The 
construction industry uses plastic for a wide range of 

applications because of its versatility, strength-to-weight 
ratio, durability, corrosion resistance, and so on 
Plastic can be manufactured into forms such as, pipes, 
cables, coverings, panels, films, sheets and so on, and can 
be formed or exparnded to create low density materials, and be dissolved in solvents or dispersed as emulsions. 

Polypropylene 
Polypropylene (PP), also knówn as polypropene 

thermoplastic polymer used in a wide variety of 

applications. 
Polypropylene belongs to the group of polyolefins 

and is partially erystalline and non-polar. Its 
properties are similar to polyethylene, but it is 

slightly harder and more heat resistant. 
It is a white, mechanically ru88ed material and has a 
high chemical resistance 

Polypropylene is the second-most widely produced 
commodity plastic (after polyethylene) and it is often 
used in packaging and labeling. 

PolyvinylChloride 
Polyvinyl chloride is the, world's third-most widely 

produced synthetic plastic polymer, after 
polyethylene and polypropylene. 
PVC comes in two basic forms: rigid and flexible. The 

rigid form of PVC is used in construction for pipe .windows. t 

is a 

Types of Plastic Used in Constructioon 
Some of the main types of plastic that are used in construction are given below 

Acrylic Polymer 
Acrylic polymers are a group of polymers noted för their 

transparency, resistance to breakage, and elasticity. They are also commonly known as acrylics or polyacrylates. Acrylate polymer is commonly used in cosmetics such as 
nail polish as an adhesive. 

" 

Expanded Polystyrene (EPS) 
Expanded polystyrene (EPS) is a rigid and tough, closed-cell foam with a normal density range of 11'to 32 kg/mB. 

It is usually white and made of pre-expanded polystyrene beads. EPS is used forfood containers molded sheets for 
building insulation, and packing material either as solid blocks formed to accommodate the item being protected or as loose-fill "peanuts" cushioning fragile items inside
boxes.

It can be made softerand more flexible by the 
addition of plasticizers, the'most widely used being phthalates.i R 

Pure polyvinyl chloride is a white, brittle solid. It is 
insoluble in alcohol but slightly soluble in 
tetrahydrofuran. g 

Uses of Plastic in Construction , 
Sheets of EPS are commonly packaged as rigid panels. Due to its technical properties such as low weight, rigidity, and formability, EPS can be used in a wide range of 
applications. 

Some of the main uses of plastic in construction are given below- 
Cladding panels 

Polycarbonate 
Polycarbonates (PC) are a group of thermoplastic polymers containing carbonate groups in their chemical structures. 
Polycarbonates used in engineering are strong, tough materials, and some grades are optically transparent. They are easily worked, moded, and thermoformed. 
.Because of these properties, polycarbonates find marny applications. 

Cables 
Pipes and gutters

Windows and doors 
Shuttering 

Wall linings 
Floor covering 
Ceiling panels 
Roof coverings 
Sinks, basins, baths and showers 

Worktops 
Insulation materials 

Polyethylene 
Polyethylene or polythene is the most common plastic. Its primary use is in packaging (plastic bags, plastic films, 

geomembranes, containers including bottles, etc.). Membranes 



Artificial Timber 
Artificial timber is a wood substitute made from solid 
waste like fly ash, silica, bituminous tar sand, and 
bio-degradable cellulosic ash or waste material. 

, Artificial timber simulates the qualities of wood very 
closely, and yet, is more profitable because it is low-cost 
and does not harm the environment during production. 

t has a potentially vital role to play in the utilization of 
coal combustion products like fly-ash and bottom ash, 
which are by-products of thermal power plants and can 
be found throughout the world. 

It can be made in the form of blocks, beams, and panel. 
Just as wood can be cut into various sizes and shapes, 

aour artificial timber can be re-sized for various uses in 
furniture, flooring, or even construction. 

Its density can be changed, that is, it can be made 

heavier/stronger or lighter. Depending on what it is 
going to be used for, RRT's artificial timber panels can 
be made to strong enough to take on huge loads or light 

enough for a baby's cot. 

It resembles and feels like natural timber in grain and 
color. Any natural wood finish can be arrived at to 

present an authentic appearance. 
It can be sawed and painted on. It can also be carved on 
and made into door or wall panels with élaborate designs, 
for instance (please see picture of carved wood panel). 

It has nail and screw holding capacity. 
It is a good thermal insulator, it helps retain heat in 

wood houses. Wood flooring is very common in colder 
countries, becausé it helps trap heat apart from the 
aesthetic value. Artificial wood serves both purposes. 
Finally, just like natural wood, artificial wood is 
biodegradable and can be powdered and disposed off 

safely. 

Requirements of Good Formwork 
The following requirements should be satisfied by good 
formwork 

Strong enough to withstand dead and live loads. 
Capable of retaining its shape by being efficiently 

propped and braced horizontally and vertically
Joints should prevent leakage of cement grout. 
Should be capable of being removed in various parts 

without damaging the concrete 

Material used be suitable for reuse. 

Should be set accurately to the desired line. 

As lightweight as possible. 
Material should not warp or distort on exposure to the 

elements. 
Should rest on a firm base. 

PREFABRICATED CONSTRUCTION 
Prefabricated construction is the practice of assembling 

a variety of components of a structure at a 

manufacturing site and transporting those 

sub-assemblies to the location of the construction 

jobsite. 
Prefabricated construction is sometimes thought of as a 

low-end and mass produced mode of construction. In 

reality however, it is quite the opposite. 

Prefabricated construction is becoming more common, 

improving in quality and has become available in a 

variety of budgets. 
Despite the perception of prefabrication, there are 

numerous benefits to this type of construction. 

Advantages of Prefabricated 

Construction 
Advantages of prefabricated construction are given below 

Eco-Friendly Modular construction is often commended 

for energy efficiency and sustainable construction. 
Traditional construction methods require extra materials 
that lead to increased waste. However, since 
prefabricated sub-assemblies are constructed in a 

factory, extra materials can be recycled in house. 

Financial Saving Prefabrication manufacturers often 
receive bulk discounts from material suppliers which 
then trickles down to the cost of a construction project. 
Modular construction also sidesteps the possibility of 

unreliable contractors and unproductive staff. 
Additionally, the reduction in construction time can 

significantly save on construction financing costs. 

Flexibility Modular construction can be easily be 

disassembled and relocated to different sites. This 

significantly reduces the demand for raw materials, 

minimizes expended energy and decreases time overall. 

Consistent Quality Since, prefabricated construction 

occurs in a controlled manufacturing environment and 

follows specified standards, the sub-assemblies of the 

FORMWORK 
Formwork is the term used for the proçess of creating a 

temporary mould into which concrete is poured and 
formed. Traditional formwork is fabricated using 

timber, but it can also be constructed from steel, glass 
fibre reinforced plastics and other materials, 
Formwork is a broad term that is used in relationi to the 

forming process using a wide variety of materials, 
shuttering is a term that is often used to refer to the 

process of using plywood to form the mould. 
When selecting formwork, the type of concrete and 

temperature of the pour are important considerations as 

they both effect the pressure exerted 
The formwork sides must be capable of resisting the 
hydrostatic pressure of the wet concrete which wil 
diminish to zero within several hours depending on the 

rate of setting and curing 

The formwork base or soffit must be capable of resisting 
the initial dead load of the wet concrete and the dead 

load of the dry set concrete. 


