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Module –III
ROOFING
Roof is the uppermost part of the building provided as structural covering, to protect the build mg from weathering
agencies like sun, rain, wind etc. The roof, as a structural element supports the roof covering. Structural element
may be truss, beam, slab, shell or dome. The roof covering may be of corrugated sheets, tiles, slates or slab.

REQUIREMENTS OF AN IDEAL ROOF
1. It should protect the building from weathering agencies like sun, rain, wind etc.
2. It should be durable.
3. Roof should be water proof with good drainage arrangements.
4. It should be fire resistant.
5. Should have adequate strength and stability.
6. It should have thermal and sound insulation properties.

TYPES OF ROOFS
Generally roofs can be classified into the following categories based on its geometry.
1. Pitched or sloping roofs
2. Flat roofs
3. Curved roofs

Pitched or sloping roofs
Pitched roofs are sloped roofs. The slope is given towards different sides. Since the top surface is sloped, the
drainage is excellent in these roofs. Buildings with irregular shapes cannot have pitched roofs effectively. In the areas
of heavy rain falls and snow fall sloping roof are used. The slope of roof shall be more than 10°. They may have
slopes as much as 45° to 60° also. The sloping roofs are preferred in large spanned structures like workshops, factory
buildings and ware houses.

Terms:
1. Span: It is the clear distance between the supports of roof.
2. Rise: It is the vertical distance between the top of the ridge and wall plate.
3. Pitch: It is the slope of the roof. It is obtained as the ratio of rise to span.
4. Ridge: It is the apex line of the sloping roof.
5. Eaves: The lower edge of the inclined roof surface is called eaves.
6. Hip: It is the ridge formed by joining of two sloping surfaces; external angle is greater than 180.
7. Valley: It is a reverse of a hip. It is formed by the intersection of two roof surfaces, making an external angle less
than 180.
8. Principal rafter: This is the inclined member running from the ridge to the eaves.
9. Purlins: These are horizontal wooden or steel members, used to support roofing material of a roof. Purlins are
supported on trusses or walls.
10. Wall plates: These are long wooden members, which are provided on the top of stone or brick wall, for the
purpose of fixing the feet of principal rafters.
11. Battens: These are thin strips of wood, called scantlings, which are nailed to the rafters for lying roof materials
above.
12. Cleats. These are short sections of wood or steel, which are fixed on the principal rafters of trusses to support
the purlins.
13. Truss: A roof truss is a framework, usually of well-fanned triangles designed to support the roof covering or
ceiling over rooms.

Types of Pitched roofs
A. Single Roof
1. Lean to roof

It is used to cover veranda. It has span up to 2.5 m. The rafters are suitably secured on the wall-plates and eaves
boards, battens and roof covering is provided. It is generally used for sheds, out-houses attached to main buildings,
verandahs, etc.

2. Couple roof
In this type of roof, the common rafters slope upwards from the opposite walls and they meet on a ridge piece in the
middle. The common rafters are firmly secured in position at both the ends, one end being on the ridge piece and
the other on the wall plate. This type of roof is used for span up to about 3.60 m.

3. Couple close roof
This roof is similar to couple roof except that the legs of common rafter is connected by a tie, preventing the spread
out and overturning of walls. This type of roofs are adopted economically up to a span of 4.20 m.

4. Collar tie roof
This roof is variation of couple close roof. The tie beam is raised and placed at a higher level. The tie beam is the
known as a collar or a collar beam. A collar beam is adopted to economize the space and to increase the height of
room. The collar beam is usually fixed at one-third to one-half the vertical height from the ridge. The roof can be
adopted up to a maximum span of 4.80m.

B. Double or Purlin Roofs
These roofs have two basic elements: (i) rafters and (ii) purlins. Purlin gives intermediate support to the rafters
which in turn reduces the size of the rafters to the economical range. It is also known as rafter and purlin roof.
Used when span exceeds 5m. The rafters are provided at 20 to 40 cm c/c spacing. Each rafter is supported at
three points: ridge, purlin and wall plate. For larger roofs, two or more purlins may be provided to support each
rafter.

ROOF COVERINGS
Different materials are used for covering the steel trusses. Corrugated sheets made up of various materials are
suitable for steel trusses.
The types of sheets are:
1. Asbestos cement sheets (A.C. sheets)
2. Galvanized iron corrugated sheets (G.l.) sheets
3. Aluminium sheets
4. FRP sheets (Fibre glass sheets)
5. Powder coated sheets
6. Roof tiles
7. Asphalt Shingles
A.C. sheets and G.I. sheets covering materials used for industrial buildings

1. A.C. sheets
These are widely used sheets for industrial buildings, factories, shed· cinema halls, auditoriums etc. A.C. sheets are
manufactured from asbestos which is a silky fibrous material, found in veins of metamorphized volcanic rocks. It is
mixed with Portland cement and these sheets are made. The advantages of asbestos sheets are:
 They are cheap, light in weight and durable.
 Water tight, fire resisting and termite resistant.
 These are available in larger size, which makes the laying fast.
 A.C. sheets do not require any protective paints etc.
 Maintenance is also less
These sheets are available in three forms
 Corrugated sheets
 Semi-corrugated sheets
 Plain sheets

A.C. sheets

GI. Sheets

2. GI. sheets
Galvanized Iron sheet are also used for steel trusses. They are stronger than A C sheet. But these sheets are costly.
These are iron sheets galvanized with zinc to prevent rusting. These sheets are not suitable for flatter slopes. These
are mainly used in warehousing sheds, shelters. Security cabins, garages, site cabins, bus stations. Ticket counters,
parcel offices, shade-shelters. These sheets are water proof with better impact strength and tire resistance. These
are light in weight yet strong and free from problems of cracking, warping and buckling.

3. Aluminium sheets
Another variety of roof sheet is aluminium sheets. These are long lasting, economical than PVC, steel and cement
sheets and make inside atmosphere cool. The most important advantage is that it is corrosion free. This has almost
zero maintenance and eco healthy. No side effects on human body. It has very good scrap value. It is light in weight
and with better appearance. These are used for sheds, industrial buildings and temporary constructions.

Aluminium sheets

FRP sheets

4. FRP sheets
Fibre Reinforced Polymer (FRP) sheets are made with glass or any suitable fibre with a suitable resin. It is popularly
known as fibre glass sheets. It is available in different colours and shapes. The advantages are: UV Protected Does
not warp or wilt. Non-combustible material of construction Can be easily cut, tooled, and handled at site with
conventional tools. Resists tire corrosive action of chemicals and acidic vapours Rustproof. Lightweight High
durability Does not absorb dust, grim, moss, or mildew. Virtually maintenance free High flexibility Can be
bent perpendicular or parallel to the corrugation High thermal insulation These sheets arc used for types of
buildings and structures now a days because of its advantages over other type of roofing materials.

5. Powder Coated Sheets
Conventional GI or Aluminium sheets are enhanced by applying powder coating on the surface. This increases the
life and improved the appearance. They are two types. Powder coated GI sheets The GI Sheets arc coated with
different coloured epoxy resins. These have excellent chemical resistance and good mechanical properties. It
minimizes the rusting of the GI sheets. It also gives good appearance. It is also available in all patterns like
corrugated, plain, traffored etc. Powder coated aluminium sheets When aluminium sheets arc coated with epoxy
resins, they are called powder coated aluminium sheets. It improves the appearance and life. Different patterns are
available viz. plain, corrugated, trafford and etc. Unitiled coated aluminium sheets are another pattern which are
very commonly used now. This gives the appearance of a tiled roof building.

6. Roof tiles
Roof tiles are thin members used for covering roofs made out of clay or concrete. They are of different shapes and
sizes. Manufactured from clay Fire resistant, cheap and durable Tiles are better non-conductor of heat and cold
Tiles are hung to the battens with projection which are already marked in tiles. They kept in position by a sort of
interlocking action due to their self-weight Pitch of roof should be less than 40 degree

Roof tiles
7. Reinforced concrete roofs
The RCC slabs are classified into one way and as two way slab. When length of the slab more than twice the width of
the slab, it is called one-way slab and otherwise it is two way slab.

8. Asphalt Shingles




Available in different colours.
They are easy to install, relatively affordable, last 20 to50 years.
Asphalt shingles do not do particularly well in climates that change drastically.

Waterproofing roof
Today, there are many materials available to choose from, for waterproofing roof.
In the past several years liquid applied membranes proved to be a feasible, economical and more environmentally
friendly solution. When searching throughout various roof “coatings”, as these materials are commonly called,
roofing contractors realize that not all are created equal.
There are a few general categories of liquid applied membranes for roofing, each of these categories including large
varieties of products to choose from.
While Miami-Dade County Product Approval database makes a distinctive difference between maintenance coatings
and liquid applied roof systems, the most frequent fluid products found in both categories are elastomeric,
polyurethane, silicone, urethane, and PMMA.
Most of today roof coatings provide the benefits of reflexive white color, which redirect away much of the UV rays
and lower the temperature of the roof during direct sun exposure.

Characteristics known as Cool Roof.
Additionally, recovering existing roofs using liquid applied solutions brings the significant environmental aspect of
not having to add thousands of tons of scrapped roofing materials every year to the landfills.
Let’s bringing some light over several critical aspects when choosing the appropriate waterproofing solutions for flat
(commercial or residential) roofing.
What to do before waterproofing a roof
A large proportion of the flat roofs covered two or three decades ago with single-ply roofing membranes such as
torched-down modified bituminous membranes (mod bit) or with EPDM, are today good candidates for being
recovered. Entirely replacing the old roof system with a new one is often prohibitively expensive, but in the past
several years liquid applied roof systems emerged on the market as reliable worthy alternatives.

The first condition that must be met in choosing the right material is the compatibility between the existing roof
surface and the liquid product intended to be used. Not paying attention to the type of material previously used to
coat single-ply roofs can be a costly mistake. For example, it is a bad idea to apply urethane over a surface previously
coated with acrylic elastomeric. The solvent contained by most urethane coating presents a high risk of reemulsification for the acrylic. Another example, is a roof previously covered with silicone. This type of surface does
not accept any other kind of coating, as silicone surface will obstruct the adhesion.
Equally important before waterproofing a flat roof is the proper cleaning of the substrate. cleaning substrate before
waterproofing.
Whether is a new deck or an existing roof system this process is very important, as liquid products need to adhere
directly onto the clean bare substrate surface. Debris, grease, dust, or any other bond-breakers caught between the
surface of the deck and the newly applied fluid material will weaken or obstruct the adhesion.
Consequently, a substrate not properly cleaned will negatively affect the performance of the cured membrane,
leading to its early failure. Pressure washing is the most common method of cleaning an existing roof for the
preparation of the surface. Most manufacturers specify for this purpose their own detergent, usually a
biodegradable one, or a widely accepted generic equivalent.
Steps to waterproof a roof.
A typical application of liquid applied roof membranes consists five main steps, which should all be treated with
utmost importance, following the product manufacturer instructions. These steps are: cleaning, priming, treatment
of details, main coating application, and inspection.
 The first step in waterproofing a roof is cleaning of the substrate. All successful liquid applied membrane
applications require superior adhesion. Because of this reason, proper cleaning is just as important as the
actual correct application of the liquid material. Typically, pressure washing is the most common method for
cleaning the substrate surface. This process eliminates the so-called bond breakers. Additionally, this will
expose details needing treatment, that may not be visible at a first glance.

Roof cleaning before waterproofing









Following cleaning, priming of the surface is designed to improve the adhesion of the membrane. Primers
also aid to block bleeding of the bituminous oils from the existing roof through the liquid membrane. Before
the application of most primers, the contractors must ensure the surface is dry. To reduce drying time
contractors generally use air blower or torches.
The third step is the treatment of details. Contractors must carefully treat all details and only after this step
is completed, should they resume the field application of the liquid membrane. Details such as interior and
exterior corners, as well as wall to floor type corners, metal flashing terminations and penetrations such as
pipes, vents, drains, etc. are typically pre-treated with reinforcing fabric embedded into the liquid
membrane and/or with a flashing grade sealant.
These are the most critical points on the roof that can be easily overseen, therefore they demand special
consideration. Adequate curing time required by the materials used for details treatment must be followed
before applying the main coating.
Next step is the application of the liquid membrane onto the roof. There are two kinds of applications of
liquid applied membranes; some require the impregnation of reinforcing mat during installation and some
do not. Regardless if the fabric mat is mandatory or not, most of the manufactures require the coating
application to be performed in two or more successive layers. The consumption rate of each coating product
is stated in the manufacturers’ technical specifications. Method of application, substrate porosity,
temperature, and waste are external factors that may influence the specified consumption rate.

Application liquid membrane roof waterproofing


In most projects inspection is required by the manufacturer during all phases of the application. This may
include, coverage of the primer, pull-out mock-up test, visual inspection of the detail treatments, and
nonetheless inspecting the millage of applied coating. Respecting the wet film thickness during application is
important. Too much liquid product applied at once will result in uncured material underneath the skinned
surface of the membrane. Not enough material to meet the required millage most likely will lead to
premature failure of the membrane. Fish-mouths at the edge of the fabric signalize improper coverage of
the reinforcement mat at the overlapping section. All such errors must be noted and corrected at the time of
the inspection.

Cast-in-situ reinforced concrete roofs
Cast-in-place concrete, also known as poured-in-place, is a concreting technique which is undertaken in situ or in
the concrete component’s finished position. Cast-in-place concrete is the preferred choice for concrete
slabs and foundations, as well as components such as beams, columns, walls, roofs, and so on.
The concrete is typically transported to site in an unhardened state, often using a ready mixed concrete truck. A
chute extends from the back of the truck to place the concrete either in the required location or into a dumper or
pump.
An alternative concreting technique is precast concrete which is prepared, cast and cured off-site, usually in a
controlled factory environment, using reusable moulds. For more information, see Precast concrete.

While cast-in-place concrete can allow for greater flexibility and adaptability, it can be difficult to control the mix
particularly if weather conditions are not favourable. Cast-in-place concrete will also require a strength test and time
for curing, which makes it slower to construct than precast concrete. However, there are fewer joints in
the structural system not as much handling equipment is required.

Precast reinforced concrete roofs
PRECAST CONCRETE CONSTRUCTION
Precast concrete is an alternative to cast-in-situ concrete. While cast-in-situ concrete is cast in its actual location,
precast concrete is cast at another location, either at the building site or in a factory, and is then lifted to its final
resting place and fixed securely. This means that unlike cast-in-situ construction, which is monolithic or continuous,
precast concrete buildings are made of separate pieces that are bolted or connected together.

ADVANTAGES OF PRECAST CONSTRUCTION
Precasting is great for producing large numbers of identical components. Let's say we are building an affordable
housing project with 3,000 identical apartments. We could then use precasting to produce wall slabs and floor slabs
for all the apartments, and then lift them into place and connect them.
Since it is done in a purpose-built precasting yard or factory, it makes construction easier for the following reasons:
 The construction is done on the ground rather than at a height
 It can be done inside a climate-controlled structure, eliminating problems of rain, dust, cold, or heat
 Specialised formwork (moulds) can be built for doing many repetitions of the same component
 Specialised equipment can be used to make, move, and pour the liquid concrete
 Curing of the concrete can be done in a controlled environment
This means that the quality of precast components can be very high.
Since the components can be made beforehand, construction can be very quick. In cast-in-situ construction,
engineers have to build each set of components after the previous set has finished, which does take time, as
concrete generally takes 28 days to reach its full strength.

DISADVANTAGES OF PRECASTING
There are a few main disadvantages of precast concrete construction:
 Since each piece is made separately, the structural frame or system is not monolithic or continuous like
regular concrete construction. The joints between pieces create structural discontinuity. The forces of the
building will pass through these joints, so they have to be designed to transfer these forces safely and
properly. Note that precast concrete can be used for non-structural members too.
 Again, as the building is made of discrete components, the joints between adjacent members have to be
sealed with special sealants to make them waterproof
Each precast component is usually large and heavy. This means that cranes are required to lift them in position;
these cranes are required to operate over the entire building volume. Since there will only be a few cranes at site,
the time taken by the cranes to pick up a piece and shift it to its final position becomes HOW AND WHERE
PRECASTING IS USED.
Reinforced concrete is a material usually used for structural systems due to its strength, durability, and affordability.
Precast concrete is used in the following ways:
 to make beams, columns, floor slabs, foundations, and other structural members for buildings
 to make wall or cladding panels for buildings
 to make precast pre-stressed elements for buildings (see below)
 to make components for infrastructure projects: elements such as bridge spans, or metro line viaducts are
often precast in a casting yard
 to make products for sale: precast water tanks, septic tanks, drainage chambers, railway sleepers, floor
beams, boundary walls, water pipes are all available
 Since it can be moulded into any shape, it can also be used to create one-off unusual forms such as boats,
sculptures and suchlike..

critical in determining the building schedule.

Waterproofing a flat roof
The success of any flat roof waterproofing project is always dependent on the correct application. “Coating” a flat
roof, does not always means that the roof will become waterproofed. Many coatings have only the function to
protect the existing roof membrane from the degrading action of UV rays’ exposure, prolonging its life. For example,
acrylic coatings re-emulsify in water, resulting in complete failure of the product in places of the roof where water
stagnates. Building owners and/or property managers should only consider using such coatings for maintenance
purposes only, where the roof has good positive slope and water does not pond around drains.
Even when choosing the proper designated liquid applied waterproofing membrane, there are many important
aspects to consider for a successful waterproofing project.






Is the substrate dry?
Is the temperature of both substrate and ambient within the accepted range of application?
Is the required consumption met?
Is the drying time of each layer of liquid product respected?
How is the application properly managed with eventual incoming rain?

The roofing contractor must respect all manufacturer’s product limitations and properly manage the correct
application process. Strict compliance with the application instructions is the safest way to ensure a flat roof will
become waterproofed. Many producers offer specialized training to contractors, Product Knowledge meetings to
distributors and Lunch & Learn education sessions to architects and specifiers. These activities are designed to bring
valuable information about their products and educate audience about proper applicability.
How to avoid leaks on a flat roof
Regardless of the type of liquid applied roof system, in order to achieve a long-lasting leak free roof, the contractor
must obtain a substrate surface free of bond-breakers, accurately treat the details and properly apply the liquid
waterproofing membrane.
On roofs where leaks do appear, they mostly occur at details that were not treated properly. Whether these details
are penetrations, such as vent pipes, drains, skylights, or rooftop HVAC units, parapet walls and termination edge
flashings, details a re the most susceptible points where water can infiltrate ultimately leading to leaks.

Avoid leaks on a flat roof
Often times, masonry walls, whether parapet walls or building section adjacently above the roofline are left
untreated. Without correct capping over the parapet wall or appropriate repellent treatment of masonry walls,
water will be easily absorbed by the masonry, which can lead to further water/vapors transmission inside the roof
structure and ultimately inside the building.
Aside from the application process, proper maintenance during the course of the roof membrane lifecycle is of
utmost importance. Building owners or property managers should consider employing roofing professionals to
perform periodical roof inspections and maintenance work. It is a good practice to inspect a roof at least twice a year
in order to check the proper function of drains, removal of debris, checking the status of the membrane and make
any required repairs as soon as they appear necessary. Cleaning the roof will help maintain the reflexivity at high

levels for longer time. A Cool Roof remains cool as long as the reflexive white color is exposed to the Sun and is not
being covered by dirt or other debris.

Finishing Work
A group of construction operations relating to the exterior and interior finishing of buildings and structures to enhan
ce their service and aesthetic qualities. Finishing work is the concluding stage of construction; in many cases, the ove
rall quality of a building or structure being put into service depends on the quality of its execution. The main types of
finishing work include facing, plastering, flooring (and parquetry), painting, wallpapering, and glazing.
In modern construction practice for residential, public, and industrial buildings, the technology of finishing work has
changed substantially. Increasingly widespread use is being made of large prefabricated units, structures, and parts t
hat are delivered to the construction site in final finished form (for example, wall panels and roof slabs, sanitary facili
ties, and window and door units). This substantially reduces the postassembly finishing work. Industry has mastered
production of a number of effective finishing materials that make it possible to eliminate the most laborious and tim
e consuming
processes (the “wet” processes) and to improve the quality of the finish (sheets of thistle board, facing slabs, plastic
shingles, and water-resistant wallpaper).
Finishing work is carried out at construction sites by means of various types of mechanized
equipment (movable plastering and painting equipment, units for installing floors made of polymeric materials, putty
ing apparatus, polishing machines, smoothing machines, paint sprayers, and vibration pumps) that substantially facili
tate and accelerate the processes of finishing buildings and reduce the number of operations. However, finishing wo
rk is still very labor-intensive, and for residential
construction it accounts for up to 35 percent of all labor expenditures in construction and assembly operations.
Among the most labor-intensive types of finishing work are facing operations, for the purpose of
covering the front surfaces of structures with inlaid products made of natural or artificial materials. All facing produc
ts are usually delivered to a construction site in ready-to-use form, in predetermined sizes, coloring, and textures. Facing operations may be of the exterior or interior type, depending on the kind
of products being used and the means of attaching them to the surfaces.
Exterior facing operations consist mainly in finishing the fronts of buildings and structures with slabs and parts made
of natural stone, facing brick, or ceramic blocks; they are usually done with interior scaffolding at the same time as t
he walls are being laid. The space between the wall and the facing is filled with cement mortar. Stone facing is somet
imes applied to finished walls; in this case exterior scaffolding is used. The facing is attached to the wall by means of
fasteners, which are embedded in holes drilled in the wall, and by filling the recesses with mortar. Facings are also at
tached by means of steel bars or rods. Facing must be constructed to avoid the possibility of penetration of moisture
through seams and joints of the facing products.
In modern mass construction, an assortment of materials and products are used for interior facing work, which is ma
inly the facing of walls, floors, and ceilings. Such products make it possible to vary and improve the interior finishing
of buildings; they include ceramic and plastic tiles, chipboard, fiberboard, asbestoscement boards (including those with enameled surfaces), decorative plywood, paperlaminated plastic, and decorative acoustic panels. The finishing operations inside a building are usually done after th
e general construction work has been completed. Before the facing work is begun, all buried wiring must be laid; the
installation of the risers, water pipes, and drain pipes must be completed; the surfaces to be faced must be even and
dry; the products must be sorted according to shape, size, and color; and, if necessary, the edges must be ground in
and holes must be drilled. The facing articles are attached by means of mortars, mastics, shaped framing moldings, a
nd drift bolts.

Products and materials used in plumbing
Standards for plumbing products and materials
The durability of a plumbing system is dependent on the quality of its component parts and the assembly skills of
those who install it. No plumbing system, however well designed, can be expected to operate safely or hygienically if
the products or materials used are unsatisfactory. The inverse is also true – if the best-quality products or materials
are used but are installed incorrectly, the system will be a failure. Most industrialized countries have national
standards or codes that set out the minimum requirements for the material specifications, design and use of specific

plumbing products. However, plumbing codes of practice vary considerably according to the extent to which they
specify the detailed standards for plumbing products and other matters. Some countries take the view that the level
of detail should be minimized, whereas others are very prescriptive. However, even prescriptive codes should allow
for the introduction and innovative use of promising new products, materials and installation practices without
undue delay. Countries that are members of the International Organization for Standardization (ISO) may choose to
adopt the ISO framework as a minimum standard set for plumbing products and materials. WHO Guidelines for
Drinking-water Quality should be used as reference in decisions concerning health-related matters. Several national
and international standards and certifying organizations utilize and expand upon those basic principles by identifying
specific products that comply. It is important to ensure that commonly used plumbing products and materials are of
the same type, at least throughout a country, to take advantage of economies of scale in manufacturing and to
ensure easy accessibility. The process of certification of quality of plumbing products may necessitate the setting up
of testing establishments where products can be assessed. In many cases it will be more economical to simply adopt
an existing qualified standards and certification programme that already has international acceptance. This will also
avoid unnecessary proliferation of standards. Product certifiers and their testing facilities must be of the highest
standard and subject to external auditing. The application of suitable materials and products must be supported by
adequate levels of training of plumbers who use them so that they can identify and use only appropriate products.

Metallic and non-metallic materials used in pipework
There are two families of materials available for water pipework systems: metallic and non-metallic
materials. Of these the most commonly used materials for drinking-water supply piping are galvanized steel or iron,
copper, polybutylene, unplasticized polyvinylchloride (PVC), chlorinated polyvinylchloride (CPVC) and polyethylene
(PE). Metal alloys, which far exceed the performance specifications of their respective parent materials, are also
widely used. New materials and construction technologies are continually being developed for the building industry
and the plumbing industry. Without some form of control at the respective levels within the plumbing and building
industries it would be easy for unscrupulous manufacturers to use inferior materials to the detriment of installers
and end-users. This can ultimately damage the environment and the health of the community and lead to greater
costs later when systems fail prematurely.

Polyethylene (PE)
PE pipes and fittings of numerous types and designs have been available for over forty years. The market
requirements today have been refined to three general groupings, as follows: High-density PE
High-density PE is available in a post-manufactured stress-relieved state (bestpractice PE), or as extruded product
with no treatment. It is used mainly for drainage applications where it can withstand higher temperature discharges
than PVC. To avoid ovality and installation problems when laying to grade the pipe is best used in straight lengths,
normally up to 6 metres long. Jointing is achieved by electrofusion or butt-fusion welding or with compression-type
joints for smaller diameter pipes and fittings.

Medium-density PE
Medium-density PE is more flexible than the high-density pipe. It has a slightly thinner wall thickness and is capable
of withstanding higher internal pressure. It is the preferred material for long-distance drinking-water piping. Because
of the application and the robust nature of the material it is generally available in coils of up to 200 metres (650 feet)
length, depending upon the diameter. The method of jointing is the same as for high-density PE pipe. In colder
climates coiled polyethylene piping can be very difficult to use and may be impractical.

Low-density PE
Low-density PE is suitable for the irrigation industry, where operating pressures are very low and a high degree of
flexibility and low cost is required. Low-density PE pipe and fittings are not acceptable for use for connection to the
water mains in many countries because of the low pressure rating of the material and its high leakage rate.

