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PLASTICS 

 

- Is a synthetic material made from a wide range of organic polymers  (synthetic or semi-
synthetic organic compounds) that can be moulded into various shapes while soft ,and then 
set into rigid or slightly elastic form.  

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 expanded to create low-density materials; and be 
dissolved in solvents or dispersed as emulsions. 

Some of the main types of plastic that are used in construction include: 

• Acrylic. 

• Composites. 

• Expanded polystyrene. 

• ETFE. 

• Polycarbonate. 

• Polyethylene. 

• Polypropylene. 

• Polyvinyl chloride (PVC).  

• PTFE. 

Origins of Plastics - synthetic plastics. 

• The main source of synthetic plastics is crude oil. 

• Coal and natural gas are also used. 

•  Petrol, paraffin, lubricating oils and high petroleum gases are bi-products, produced during 
the refining of crude oil. 

• These gases are broken down into monomers.Monomers are chemical substances 
consisting of a single molecule. 

•  A process called Polymerisation occurs when thousands of monomers are linked together. 
The compounds formed as called polymers. 

• Combining the element carbon with one or more other elements such as oxygen, 
hydrogen,chlorine, fluorine and nitrogen makes most polymers. 
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Classification of plastics 
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ADVANTAGES  OF PLASTICS
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ADVANTAGES  OF PLASTICS 

 



DISADVANTAGES OF PLASTICS

 

Common plastics and uses 

Polypropylene (PP) – Bottle caps, drinking straws, yogurt containers,

appliances, car fenders (bumpers), plastic pressure pipe systems

Polystyrene (PS) – Foam peanuts, food containers, plastic tableware,

disposable cups, plates, cutlery, compact

High impact polystyrene (HIPS) 

vending cups 

Polyamides (PA) (Nylons) – Fibers, toothbrush bristles, tubing, fishing line,

low-strength machine parts such as engine parts or gun frames

Acrylonitrile butadiene styrene (ABS) 

computer monitors, printers, keyboards

Polyethylene/Acrylonitrile Butadiene Styrene (PE/ABS) 

blend of PE and ABS used in low

Polycarbonate (PC) – Compact discs, eyeglasses, riot shields, security

windows, traffic lights, lenses 

 

Some of these plastics main uses in the

• Cladding panels. 
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DISADVANTAGES OF PLASTICS 

 

Bottle caps, drinking straws, yogurt containers, 

mpers), plastic pressure pipe systems 

Foam peanuts, food containers, plastic tableware, 

disposable cups, plates, cutlery, compact-disc (CD) and cassette boxes 

High impact polystyrene (HIPS) – Refrigerator liners, food packaging, 

Fibers, toothbrush bristles, tubing, fishing line, 

strength machine parts such as engine parts or gun frames 

Acrylonitrile butadiene styrene (ABS) – Electronic equipment cases (e.g. 

computer monitors, printers, keyboards), drainage pipe 

Polyethylene/Acrylonitrile Butadiene Styrene (PE/ABS) – A slippery 

blend of PE and ABS used in low-duty dry bearings 

Compact discs, eyeglasses, riot shields, security 

main uses in the construction industry are: 
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• Cables. 

• Pipes and gutters. 

• Windows and doors. 

• Shuttering 

• Wall linings 

• Floor covering 

• Ceiling panels. 

• Roof coverings. 

• Sinks, basins, baths, and showers. 

• Worktops 

• Insulation materials. 

• Membranes & Handrails. 

 

Polyethylene or Polythene 

Polyethylene sheeting has a big role in offering plastic protection. 

       It is used in construction as vapor retarders, window films, flooring and counter top 
protection, and even in roofing. 

       A vapor barrier (or vapour barrier) is any material used for damp proofing, typically a 
plastic or foil sheet, that resists diffusion of moisture through wall, ceiling and floor assemblies of 
buildings to prevent interstitial condensation and of packaging.  

       Technically, many ofthese materials are only vapor retarders as they have varying degrees 
of permeability 
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Polystyrene 
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PVC 
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Use 
of Plastics in Different Aspects of the Construction Industry 

Flooring 

         Plastic materials like polyvinyl chloride (PVC) and polyethylene are used to make flooring 
less prone to wear and tear. It also decreases the sound pollution level and can be cleaned easily.  

Roofing 
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        To protect the outer surface of the roof from damage, two layers of different plastic materials 
are required. The upper part is made of colored thermoplastic olefin or vinyl while the lower part 
consists of polyurethane foam which consumes less energy and keeps the interior of a house cooler. 

Insulation 

         Polyurethane spray is frequently used for insulation when constructing green or low energy 
buildings. Rigid polyurethane foam is known for its high thermal resistance which promotes 
temperature consistency.  Polyurethane foam is also popular because it is lightweight, chemical 
resistant, and flame retardant.   Due to its closed cell nature, polyurethane insulation performs as an 
air barrier, resulting in significant energy savings. 

Wall 

         A structural insulated panel (SIP) is a sandwich of expanded polystyrene amidst two slim 
layers of oriented strand board. This type of pre-fab, composite wall board can be transferred to the 
work place easily for a particular task and provide good support to columns and other associated 
essentials during renovation.   

Pipes 

        Commonly made up of polyvinyl chloride (PVC), CPVC, acrylonitrile butadiene styrene 
(ABS) or polyethylene, plastic pipes are flexible and very light in weight, making them easy to 
install.  All of these plastic materials are also highly chemical and water resistant, making them 
suitable for many extreme environments. 

Windows 

         Polycarbonate is used to manufacture building windows. This plastic material is strong, clear 
and very light in weight. Polycarbonate windows are considered more burglar-proof than regular 
glass windows.  Two plastics materials, vinyl and fiberglass, are used commonly in the production 
of window frames.  Fiberglass is extremely strong while vinyl is quite durable and also 
inexpensive. 

Doors 

          Some construction projects use doors made from a stiff polyurethane foam core with a fiber 
reinforced plastic (FRP) coating. The sandwich structure of these doors makes them incredibly 
strong. 
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The 
building’s form is inspired by the natural formation of soap bubbles. 
Ethyl tetrofluoroethylene (ETFE) was chosen for the façade. This material weighs just 1% of glass 
and is a better thermal insulator. Around 20% of solar energy is trapped and used for heating.  
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Construction professionals select plastic materials based on the following criteria: 

1.      Durability 
     Many plastic materials are as strong as if not stronger than certain metals.  Plastic hardware is 

also frequently corrosion resistant, allowing it to survive outside in inclement weather 
indefinitely.  

2.      Cost Effectiveness 

       As is the case in most industries these days, cost is an important factor in any construction 
project.  Many plastic materials are very economical. 

3.      Recycling 

Unlike metals, some plastics can be recycled without losing any chemical properties and hence can 
be used over and over again. 

4.      Energy Saving 
       Plastic consumes less heat than metal.  The insulating effects of some plastics can also decrease 

sound pollution level. 

5.      Safety 
 Plastic materials are typically much lighter than metals. The lightness of the material makes it 

easier to carry and lift into place. 

6.      Easy to install 

A while back we posted about an FRP bridge that was installed in just a few days. The lightweight 
of plastic materials allows for quick and easy installation. 

 

TIMBER IN BUILDING 
CONSTRUCTION 

PART OF 
STRUCTURE 
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AESTHETICAL 
MEMBER 
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Different types of plywood 
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 Veneer slicing pattern 
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Brass 
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ALUMIMIUM DOORS AND WINDOWS 

 

 

WINDOWS
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aUPVC 

Unplasticised polyvinyl chloride (uPVC) 
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uPVC or PVCu is a form of plastic and stands for unplasticised polyvinyl chloride. 

It is also known as rigid PVC due to the fact that it is hard and not flexible.  

It is a resistant from of PVC that is often used for pipework and window frames. 

 
 UPVC is a low-maintenance building material used as a substitute for painted wood. 
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This composition varies according to climate 

• Good dimension stability 

• durable and strong, easy to maintain, high in insulation and environmental friendly 

• 100% termite proof when compared to timber windows 

• uPVC profiles are corrosion free, pollution free and self extinguishing in case of fire 

• Manufactured and then brought to site 

• Quick to install at site 

 

 

 

 

 

 

 

 

 

 

 

• Installation done after wall plastering (geometry is crucial/ fenestration to be 6mm 
bigger in all the sides to fix the joinery & seal it with exterior grade SILICON sealant) 

• Security grills can be fixed in the joinery itself 
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• Friction stay hinges holds the casement shutter in any required position without the 
need of a stay hook  

• Life cycle of uPVC is good. 
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• uPVC is a synthetic plastic polymer, it is still safer and more environment-friendly than 
other materials used to make doors and windows.  

• During the manufacturing process, chemical compounds are added to prevent 
any toxic substances to be released. 

• PVC windows are toxic and not ecological.  

• How to Select Good Quality uPVC Doors & Windows 

• uPVC profiles are multi-chambered sections that are reinforced with steel for strength. 
These sections form the frame in which the glass panes are fitted. Here is how you can 
check the quality of a uPVC profile: 

•  
- Only go for uPVC profiles that are lead-free. 

• - For stability of the door and window, the width of each section of the uPVC 
profile should range between 2.2 and 3 millimetres. 

• - The uPVC profiles should be resistant to cracking and flaking. 

• - Additionally, check that the material is flame-retardant and resistant to sustained 
exposure to fire. 

• - Make sure that the profile is designed with a rain-track which allows the rain water to 
flow outwards. 

• Reinforcement (steel / aluminium) 

• Provide rigidity to frame sections over a certain size and also provide an enhanced 
control  of rate of expansion in these products. 

•  
The material used for steel reinforcements within the multi-chambers of the uPVC profiles 
should be corrosion-resistant galvanised steel. 

• The thickness of the reinforcements should range between 1 & 3mm. 

• ‘U’ or ‘L’ profiles that are fitted in pieces so an not to hinder the welding process. 

• UV resistance 
The uPVC doors and windows should be resistant to UV (ultraviolet) radiation so that the 
windows do not discolour and get a yellowish tinge due to prolonged exposure to sunlight. 

• Titanium dioxide is the key ingredient that ensures colour stability to the white uPVC 
profiles. It should be present in the proportion of 2.5 per cent by weight of the uPVC 
profile. 

• Specifications of glass 
Glass is available in thicknesses of 4-6 millimetres for doors and windows. These are the 
different types of glass that are used in uPVC doors and windows: 



72 
 

•  
Float glass is a transparent glass that is widely used as it allows clear views of the 
outdoors. 

• Toughened glass is stronger than float glass; when damaged it breaks into very small 
fragments instead of sharp shards of glass. 

• Laminated glass is a safety glass. It comprises a resin sandwiched between two layers of 
glass. In case of breakage, the glass pieces are stuck to the resin and do not fall off. 

• For thermal efficiency choose thermal glass coating. It is a liquid the coating works as a 
poor conductor of heat, and prevents heat gain into the interiors of the building and heat loss 
from it. 

• Double-glazed windows 

•  
These windows comprise two sheets of glass between which is filled an inert gas such as 
argon, krypton or neon. It is sealed at the edges to form a single unit. 
The thickness of the complete double-glazed units should be at least 28 mm. 

• Sound proofing 

•  
To improve the acoustics of your home, consider double- or triple-glazed windows that 
significantly cut down noise from the outdoors. 

•  
The manufacturer should use silicone sealants and rubber gaskets to make the 
windows airtight and watertight. 

• First of all, they must be durable enough to withstand the climate 

• secondly, have a low solar heat gain coefficient (filtering out infrared and ultraviolet light). 

• Special double glazing or triple glazing with the relevant coating can additionally help 
minimise unwanted heating and loss of cool air. 

• uPVC is ideal in coastal areas 



73 
 



74 
 



75 
 



76 
 

 



77 
 



78 
 

 

 



79 
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The purpose of reinforcing uPVC window and door frames is to control the rate of 
expansion and to provide rigidity to frame sections over a certain size.  

• It is also used to provide rigidity for hardware, particularly where door locking 
mechanisms are fitted. 
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How 
to adjust a uPVC door and hinges 
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Types of hinges for uPVC doors

 

 

 

Flag hinge 

 

High 
performance adjustable heavy duty hinge  
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Transom is a transverse horizontal structural beam or bar, or a crosspiece separating a door from 
a window above it.  
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Two and three 
track sliding windows 
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Durability:  
In comparison to conventional doors and windows UPVC windows and doors have better life 
cycle.  
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Advantages Of UPVC Window 

Since these products are temperature and termite resistant they outlast the traditional doors by 
almost a complete lifetime of the wooden or aluminum doors used in traditional buildings. 

Ease of use and maintenance:  
UPVC windows come with negligible maintenance. Since UPVC is not biodegradable, the doors 
and windows will not have any fungal attacks. They are alsovery light in weight so they are easy 
to carry and transport making it easy to use. 

Sound Insulation:  
UPVC windows provide very good sound insulation against noise pollution. It is advisable to use 
UPVC windows for houses which are near Airports, Highways, temples, mosques etc., for sound 
insulation. 

Thermal Insulation: 
UPVC windows provide very good thermal Insulation which leaves no space for increased 
consumption of energy, be it for air conditioners or for heating machines. 

 

 

Disadvantages of UPVC Windows 

• safe and non toxic material as long as it is not burnt 

• production is highly regulated to make sure that it does not cause any harm or toxicity. 
However, the burning of PVC can result in the release of dioxins  

• Sliding UPVC windows and doors are very expensive than traditional windows/doors.  

• uPVC windows are not easily available in market as compare to traditional windows. 
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aPARTITIONS 

A structure dividing a space into two parts, especially a light interior wall.. 

 

1.Visual Barrier. 

2.Physical Barrier. 

3.Light Barrier. 

4.Ventilation / air flow barrier 

ALUMINIUM PARTITION 

It is a light weight wall made with aluminium frames and does not support any load other than its 
own weight. 

ALUMINIUM PANELLING 

It is made up of series of panels joined to form a continuous surface. It does not support any load 
other than its own weight. 

TYPES OF PARTITION 

MOVABLE/ (Sliding/ Folding 

FIXED 
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PANELS IN PARTITION 

 

PRELAMINATED PANELS 

Pre laminated particle board is a particle board laminated on both surfaces by synthetic resin 
impregnated base papers 

FABRIC UPHOLSTERED PANELS 

A panel of wood that is padded with foam and batting and then covered over with fabric.  

ALUMINIUM COMPOSITE PANELS 

Aluminium composite panels (ACP), made of aluminium composite material (ACM), are 
flat panels consisting of two thin coil-coated aluminium sheets bonded to a non-aluminium core. 
ACPs are frequently used for external cladding or facades of buildings, insulation, and signage. 
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SINGLE SKIN PARTITIONS 

Aluminium frame work are exposed in a single skin partition. 

Ideal for enclosing work area be multi- tiered to improve security and keep working areas dust free. 
Panels can also be cut to accommodate an existing structure to provide an aesthetic finish. 

Double skin partitions 

The conduits, wiring, switch boxes can be concealed and they are aesthetically pleasing too. 

REQUIREMENTS OF GOOD PARTITION 

• Cross section thin 
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• Sight and sound 

• Acoustic 

• Economical construction 

• Resistant 

• Vibrations 

• Supportive feature 
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ALMINIUM COMPOSITE PANELS SHEETS 

Aluminium paneling is done using aluminium frame work which can be concealed with aluminium 
composite panels, PVC panels, prelaminated boards, Fabric upholstered panels and glass panels. 

Panelling is generally done to a permanent wall, Columns, Beams, Ceilings, etc 
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Tray system 

  

Cassette system 
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INSTALLATION OF ACP 
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Cassette-Hanging Fixing System 

 

 

Rivet-Screw Fixing System 
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WALL CLADDING TYPE 

1. NarroW open joint 
2. Wet sealant joint 
3. Hanging method 

 

 Vertical 
section 
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                        Horizontal section 
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WALL CLADDING DETAIL WITH SEALANT 
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WALL CLADDING DETAIL HANGING METHOD 
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External corner detail 
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SOFFIT DETAIL 
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 RAIN SCREEN PRINCIPLE 
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 UNI

  UNITIZED SYSTE 
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DESIGN COMPONENTS FOR STRUCTURAL GLAZING 

A typical structural glazing system is composed of a number of essential components. The specific 
functions and 

relevant concerns relating to each of these components are: 

1. STRUCTURAL FRAMING The design professional specifies the structural framing members 
in accordance with 

design parameters of the building project. The structural framing is normally fabricated from an 
aluminum alloy 

and may be either anodized or finished with an architectural coating. If an architectural coating is 
applied, it 

must be done in-shop by a licensed applicator in strict conformance with the manufacturer’s 
specification and 

quality control procedures. Anodized coatings on aluminum tend to be variable, and may create 
problems for 

silicone adhesion if not strictly monitored. 

2. GLASS Glass type normally used is clear vision glass, which may be tinted or treated with a 
reflective coating. 

Other types of glass considered by the design professional include: annealed, heat-strengthened, 
tempered, 

laminated, or insulating glass. • Considerations – if the glass is treated with a reflective coating, low 
E coating, or 
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anopacifier (as with some spandrel types), structural silicone sealant adhesion to, and compatibility 
with, this 

coating must be verified. If insulating glass is used, it shall be a high quality, dual-seal unit with a 
silicone 

secondary seal in compliance with local specification. 

3. STRUCTURAL SILICONE SEALANTS The sealant selection is made based on several 
factors, including: the type 

of System being used, the design parameters to be met and the requirements of the glazing 
contractors, only 

high strength silicone sealants specifically designed tested for structural glazing shall be used. 
General or multipurpose 

silicone sealants not specifically designed for structural glazing should not be used. 

4. SPACERS, SETTING BLOCKS AND GASKETS The glass manufacturer shall be consulted 
for the specific design 

requirements of spacers, setting blocks and gaskets. These requirements include factors like size, 
location and 

hardness. 

 

COLD STORAGE 

A cool store or cold store is a large refrigerated room or building designed for storage of goods in 
an environment below the outdoor temperature. Products needing refrigeration include fruit, 
vegetables, seafood and meat.  

Cold stores are often located near shipping ports used for import/export of produce. 

Hypermarket 

Meat Market 

Mortuarie 

Wholesale fruit/Vegetable market 

Restaurants/ Hotels 

Food manufacturing industries 

CLASSIFICATION 

Based on operating temperature of cold storage 

• Cold storage maintained above 0 ºC 

• Cold storage maintained below 0 ºC 

Based on  construction 
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• Constructed cold storage ( Stored products) 

 Walk in cold storage (Manufacturing Units 

Based on time duration storage conditions  

 Short term or temporary (7-10 days) 

 Long term (6-8 months)  

 Frozen storage (years) 

 

►To find the capacity of the refrigeration system for the cold storage. 

•  It is necessary not only to cool the product to the storage temperature but also to meet the 
cooling load due to various heat infiltrations taking place in the cold storage. Broadly, the 
total load is divided into two categories as under. 

• 1. Sensible heat load 

    2. Latent heat load 

 

Components of cold storage 
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FLOORS 

• GI Sheets 

• Aluminium chequered sheets 

• SS – Stainless steel sheets 
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DISTRIBUTION OF AIR FLOW 

 

 Uniform 
temperatures  

 Length of air blow and impingement on stored products  



139 
 

 Effect of relative humidity 

 Effect of air movement  

 Controlling ventilation systems, if necessary.  

 Product entering temperature  

 Expected duration of storage  

 Required product outdoor temperature  

 Transportation in and storage area 

COLD STORAGE DESIGN REQUIREMENTS 

 

 

1. Selection of site 

2. Orientation and building form 

3. Size 

4. Space requirement 

5. Design of building 

6. Thermal insulation 

7. Refrigeration system for cold store 

8. Heat Load calculation 

 

1. Selection of site 

Orientation and building form 

 N-S direction 

 W-E walls should have good plantation  

 Surface to volume ratio less 

3. Size 

Volume of product to store 

Product containers (boxes, hampers, buckets) 

Volume required per container  

Space for mechanical or manual operation 

Lateral and head space 
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Available site space 

V = v(C+S)  

Where,  

→ V is the total volume needs in cubic feet.  

→ v is the volume occupied by one product container in cubic feet.  

→ C is the maximum number of containers to be cooled at any one time.  

→ S is the maximum number of containers to be stored at any one time 

4. Space requirement  

Storage space 3.4 m 3 / ton suitable for stacking and circulation of cold air (EIRI 2003)  

Chamber height -3 to 10 m 

 For loading and unloading distance between Rack & rack - should not < 75cm Rack & 

wall - least 20-25 cm  

Ceiling & product shelf top - 30 cm 



141 
 



142 
 



143 
 



144 
 



145 



146 



 

ACOUSTICS 

Science that deals with study of all mechanical waves 

Scientist who works in the field of acoustics 

Someone working in the field of acoustics technology 

Word “Acoustic” – Derived from Greek Word (akoustik
hear. 

The study of acoustics revolves around the generation, propagation and reception of mechanical 
waves and vibrations. 

SOUND INSULATION 

Sound proofing affects sound in two different ways

• Noise reduction 

• Noise absorption 

Sound insulation is any means reducing the intensity of sound w.r.t. a specified source and receptor.

147 

Science that deals with study of all mechanical waves - Acoustics  

Scientist who works in the field of acoustics – Acoustician. 

Someone working in the field of acoustics technology – Acoustical Engineer.  

Derived from Greek Word (akoustikos) – meaning - of or for hearing, ready to 

The study of acoustics revolves around the generation, propagation and reception of mechanical 

Sound proofing affects sound in two different ways 

Sound insulation is any means reducing the intensity of sound w.r.t. a specified source and receptor.

 

of or for hearing, ready to 

The study of acoustics revolves around the generation, propagation and reception of mechanical 

Sound insulation is any means reducing the intensity of sound w.r.t. a specified source and receptor. 
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ACOUSTIC HANGERS 

 

 



151 
 

 

 



152 
 

 

 

 

 

 

 



153 
 

 

 

 

 

 

 



154 
 

 

 



155 
 

 

 

ACOSTICAL MATERIALS 
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FALSE CEILING 

 False ceilings are often secondary ceilings that are hung below the main ceiling with the help of 
suspension cords or struts. 

 These ceilings are crafted from a wide range of materials such as 

POP (plaster of Paris),  

gypsum board,  

asbestos sheets, 

particle board, 

aluminium panel, 

wood etc. 

 They are also known as dropped ceiling or suspended ceiling 

HISTORY  

History of false ceiling started when Dropped ceilings were firstly used in Japan for the purpose of 
aesthetics in Muromachi period (1337 to 1573) later black friars theatre in London, England, built 
in 1596, had dropped ceilings to aid acoustics.  

On 24th October 1950 Remmen and Bibb designed first fully developed grid system concept.  

Modern dropped ceilings were built using interlocking tiles and the only way to provide access for 
repair or inspection of the area above the tiles was by starting at the edge of the ceiling, or at a 
specifically designed "key tile", and then removing the tiles one at a time until the desired place of 
access was reached. Once the repair or inspection was completed, the tiles had to be reinstalled. 
This process was very time-consuming and expensive. On September 8, 1958 Donald A. Brown of 
Westlake, Ohio designed Accessible Suspended Ceiling Construction. This invention helped 
suspended ceiling construction in which access is readily obtained at any desired location.  

COMPONENTS OF FALSE CEILING 

A suspended ceiling system consists of 3 parts:  

• Primary Members  

• Secondary Members and  

• Main Ceiling Material or Tiles (e.g. acoustic boards, cloth etc.)  

Suspended ceilings are created using metal grid systems, which are suspended below the ceiling or 
roof deck using a series of wires. The grid is then filled in with ceiling tiles, which are primarily 
made from mineral fiber blends. Depending up on the appearance and visibility of the members 
false ceilings are classified in to two types.  

They are : 

1. Exposed Grid  

2. Concealed grid  
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Suspended ceilings are created using metal grid systems, which are suspended below the ceiling or 
roof deck using a series of wires. The grid is then filled in with ceiling tiles, which are primarily 
made from mineral fiber blends. Depending up on the appearance and visibility of the members 
false ceilings are classified in to two types.  

They are : 

1. Exposed Grid  

2. Concealed grid  

EXPOSED GRID SYSTEMS 

 

 

● A system where the grid is visible and into which panels are laid. The grid is finished in 
colours to harmonise or contrast with the panels is known as exposed grid type ceiling.  

● Exposed grid varieties are the most common type of suspended ceiling.  
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● They consist of long metal strips, called "mains," which are interconnected with shorter 
metal pieces known as "tees  

● Together, the mains and tees form a grid system ,which are then filled with acoustical 
ceiling tiles.  

● Exposed grid suspended ceiling systems can contribute to passive fire protection.  

● The system is rapid to install and can provide a high degree of access to the ceiling void.  

 

CONCEALED GRID SYSTEMS 

 

● Concealed grid systems use the acoustical tiles to hide the grid system from view.  

● This creates a smooth, clean which is aesthetically pleasing.  

● The tile used has a small groove built into it's perimeter, which slides over the mains and 
tees to cover them.  

● Various metal and a few kinds of pop ceilings come under this categeory 

● This type is more expensive than an exposed system.  

● This kind of false ceiling system is difficult for maintenance to access areas above the 
ceiling.  

TYPES OF FALSE CEILING 

 

Depending on the place of usage, ambience needed and economy available. The most commonly 
used false ceiling materials are  

 Gypsum boards  

 Plaster of Paris (POP)  

Other materials used are  

 Metal ( aluminium, Asbestos)  

 Mineral wool board  

 Poly vinyl chloride (PVC)  
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 UPVC  

 Wood  

 Polystyrene  

 Glass  

 Acrylic  

GYPSUM BOARD ( Gypboard) 

Lightweight, flexible and fire and moisture resistant, gypsum is most commonly used for false 
ceiling. Gypsum board panels are tough, versatile and economical, and are fast replacing other 
ceiling materials such as POP. Gypsum board can be used while constructing false ceiling. as well 
as to renovate old ceilings. The material is fire-resistant, waterproof, as well as soundproof, which 
is why it is the most preferred material for false ceiling.  

A gypsum panel could have tapered or square edges. Panels with tapered adage are used for ceiling 
since the gap between each edge can be filled, to give a smooth surface. Square-edges board can be 
used. Where visibility of the joints is a requirement. A suspended Gypsum board ceiling can be 
constructed by nailing Gypsum board panels to each other, or by fixing the panels in a metal grid 
(usually steel). Generally, gypsum panels of 600 mm×600mm are used.  

Gypsum ceiling are popular because:  

 The ‘dry construction’ eliminates the use of extra water while making the ceiling. This also keeps 
the building clean.  

 Gypsum board is quite flexible. It allows for various shapes and design-such as plain, curved, 
stepped, coffered, pelmet, drop design, etc.  

 Gypsum board has high impact-resistance and is very strong. It is possible to suspend a load of 
up to 15 kg from the ceiling without any difficulty.  

 A Gyp board ceiling suspended on a metal grid forms a strong ceiling design.  

 The ceiling can be easily decorated with wallpaper or paint, 24 hours after it is constructed.  

 Glass fibre-reinforced gyp board makes excellent insulation material.  

 Gypsum ceilings are non-resonant which makes then good soundproofing.  

 When exposed to fire, gypsum gives out water, which is converted to steam and helps combat the 
fire. This is what makes the ceiling fireproof.  
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METAL CEILING 

Metals ceilings are suitable for a large Range of applications. The false ceiling is constructed with 
metal panels. Which are coupled with insulating materials to make them soundproof? They are 
ideal for concealing ducts and wiring, since they can be easily installed and maintained.  

Aluminum or steel panels, 600mm×600mm in size, are generally used. The panels can be laid on a 
visible steel grid with T-sections or cross-sections that are suspended from the ceiling by rods. This 
result is strong, long-lasting surface, which is easy to access. The panels can also be clipped to each 
other or clipping into a suspension system having springs. That method prevents the panel edges 
from being seen.  

The third method is to stretch the metal sheets to form various shapes, which can be suspended 
from the ceiling. This treatment is ideal for obtaining a variety of shapes in the metal, without 
changing its soundproofing ability.  

 

Advantages of metal ceiling:  

 They reduce overall cost, since they are easy to install and access.  

 Hidden services can be easily accessed since the panels are removable.  

 They are ideal for workspaces which require clean environments and services that require 
maintenance such as the machinery rooms, the AHU, etc.  

 They have a monolithic look.  
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 They give the space a very modern look and blend well with glass.  

 

 

 

Plaster of Paris (POP) is commonly used for constructing false ceilings. Gypsum, which gives out 
water when heated, makes POP. Post-heating, gypsum softens and is then crushed to form a 
powder. POP hardens instantly when water is added to it. It is applied to fibreboard or a wood base, 
which is then suspended to form the false ceiling.  

Advantages of POP:  

 A smooth, uniform finish.  

 The surface can be recorded or painted.  

 POP false ceiling are easy to construct and maintain.  

 The ceilings are really light.  

Thickness- 10-15 mm  

Labor cost for the pop ceiling is high.  
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Plywood ceiling are widely used for their visual appeal. These ceilings are created with strips of ply 
glued or nailed together. The strips are held together and strengthened with ply supports at equal 
distances. Ply ceiling are generally used in place with cold climates.  

Advantage of ply ceilings:  

 They are strong and look appealing.  

 They can be given various finishes, or painted to get the right look.  

 They can be treated to increase their lifespan.  

But ply ceiling are difficult to maintain, since these are prone to termite attacks. The room has to be 
thermally controlled to reduce the humidity in the air. Also, the wood is prone to warping and other 
physical changes, with time.   
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SYNTHETIC OR PVC FALSE CEILING:  

PVC ceiling system is light in weight, moisture resistant and reduces condensation and subsequent 
dripping from ceiling onto work surfaces. The cleanable, non-absorbent surface is UV stable and 
will not discolour.  

PVC ceiling systems solves the problem of dirty, unhygienic ceilings that are difficult, and 
expensive to clean by providing a bright, durable and hygienic surface, which is easily maintained. 
This extremely practical ceiling system is suitable for any area requiring a fixed, non-porous, non-
fibrous and non-absorbent ceiling. they are waterproof, termite proof, fire retardant, economical, 
maintenance free, being non-porous and non-absorbent, can incorporate flush fitting, lighting, 
access hatches, air vents and sprinklers easy to install & available in various colours shades & no 
hassles of painting & polishing.  

 

 

FIBERBOARD AND FIBER/MINERAL REINFORCED TILES 

 

False ceiling can be made with fiber or mineral reinforced tiles and fiberboard. Fiber reinforced 
tiles are strengthened with wood vegetable fiber, wood waste, reed paper and agricultural wastes. 
Mineral tiles are ceramics reinforced with natural stone, wood, vegetable fiber, bitumen and tars. 
This process increases the insulation capacity of the product.  

Advantages  

 They have high insulation against sound and fire.  

 The fiber increases the hardness and the toughness of the material.  

 The material can be decorated with paint or other finishes improving the aesthetics of the room.  

 Water repellents and preservatives can be added to increase the life of the product.  
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 If fire safety is a factor, ceiling tiles made from mineral fibers, or fire-rated wood panels can be 
used within the construction to meet acceptable standards/ratings  

 

FABRIC AND CLOTH:  

Fabric is an inexpensive material, may be draped across ceilings, collect dust, these are used for 
temporary purposes in big churches and function halls. In some places, the light is diffused through 
the fabric providing a comfortable intensity  

This kind of false ceiling is not functional but greatly adds to the aesthetics of the place.   

 

 

DISADVANTAGES OF FALSE CEILINGS:  

 The most worrying aspect of having a false ceiling would be pests. They can get through into the 
space between and can start their own breeding which might lead to a lot of trouble.  

 Also be careful while putting up decorations or hangings while you have a false ceiling in place. 
Make sure you know the strength and durability, do's and don'ts with regard to your ceiling.  

 Lastly, the false ceiling would reduce the height of the ceiling considerably and hence do not 
install false ceiling unless you have a decent ceiling height.  

Disadvantages of false ceiling: 
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 One disadvantage with this ceiling system is reduced headroom. Clearance is required between 
the grid and any pipes or ductwork above to install the ceiling tiles and light fixtures. In general, a 
minimum clearance of 100 to 200 millimetres (4 to 8 in) is often needed between the lowest 
obstruction and the level of the ceiling grid. 

 A direct-mount grid may work for those who want the convenience of a dropped ceiling, but 
have limited headroom. Stretch ceiling supports require less than one inch of vertical space, and no 
space is required for tiles to be lifted out with a stretch ceiling, but a greater clearance space may be 
chosen to allow room for MEC or for aesthetic reasons. 

 Dropped ceilings generally conceal many of the functional and structural elements of a building, 
creating an aesthetic paradigm that discourages the use of functional building systems as aesthetic 
design elements. 

 Concealing these elements makes the complexity of today's advanced building technologies more 
difficult to appreciate. It is also more difficult to perform maintenance on or diagnose problems 
with the concealed systems. 

 As a renovation tool, dropped ceilings are a quick and inexpensive way to repair a ceiling or 
reduce HVAC costs. Some materials may show their age quickly— for example, mineral fiber sags, 
is damaged easily when handled, and stains easily, but stretch ceiling, tin and vinyl do not have 
these characteristics. 
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INSTALLATION SEQUENCE 

• Marking and drilling in primary ceiling. 

• fix the perimeter angle section to the walls at the 

desired levels. 
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• Suspend the intermediate c channel from the ceiling at the desired height with soffit cleat.( 
soffit cleat spacing=1200mm, intermediate channel spacing=450/600mm) 

• Suspend the main frame ceiling section from the intermediate section with connecting clips 
at 600mm c/c. 

• Screw the panel onto the frame work. 

• the electric cables and service ducts ore laid as per design before panels are screwed. 

• For final finishing panel can be painted or polished. 

Suspended ceiling is a secondary ceiling which is hung below the main ceiling. 

• Also referred as a drop ceiling, Tbarceiling, false ceiling 

• Used for concealing the underside of the floor above 

• Used to offer acoustic balance and control in a room & improve 

insulation. 

 

 

• Consists of a grid work of metal channels in the shape of an upside down "T“ 

• Grid work are suspended on wires from the overhead structure 

• Grids modular size = 600x600mm 

• Each cell is filled with lightweight "tiles" or "panels" which simply drop into the grid. 

•Tiles can be selected with a variety of materials 
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Installation Of Suspended Ceiling: 

•Install splayed wires at 3.6m on center in four directions. 

•Provide adjustable compression struts, at center of splayed wires, and attach to the structure 
above. 

•Provide ceiling tile clips. 

•Provide 25mm minimum separation between the ceiling system and the enclosing walls 

•This separation is called seismic separation 

 

Installation Note: 

•Standard grid module systems should not be more than 1.5 m in any direction. 

•Hanger attachment devices is capable of carrying either 200 pounds or 3 times the ceiling 
design load 

•Members perpendicular to the wall at the unattached sides of the grid shall be tied together 
with the help of stabilizing bar (stabilized) to prevent their spreading. 
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Hanger Wires & Stabilizer Bar

Unattached End of Grid 
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Attached End ofGrid 

Hanger Wires & Stabilizer Bar 
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Fixture Support 

 

Lighting fixtures, egress lighting, speakers, air terminals or mechanical services weighing up 
to 56 pounds can be supported by suspended ceiling 

• Sprinkler heads or other similar ceiling penetrations shall be provided with at least 2.54 cm 
of clearance in all directions surrounding the sprinkler head or extension. 

 

Sprinkler Penetration 

 

Installation Of Timber Suspended Ceiling: 

• Grid system is formed with the help of wooden joists. 

• Modular grid size 400x600mm 

• Grid system is supported by hanger wire & wooden screws 

• Each cell is filled with lightweight “wooden panels" which simply drop into the grid. 

Description of the material 
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1 Cement Board Indoor 

2 Insulation material coat 

3 Batten and lath framework 400/600 mm 

4 Maxi Screw 

7 Joint Filler –14 fire protection plate GKF, 12.5 mm 

21 Direct hanger 

27 Dividing strips 

28 Filling 

29 Expansion joint (15-20mm gap) 

Suspended ceiling with wooden framework 

 

Direct fastening under wooden 

 

Connection to solid walls 
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Expansion joint 

 

Polyvinyl chloride (P.V.C.) tiles 

• Are commonly used floor & suspended ceiling finish 

• They are small in size , usually 150mm, 225mm and 305mm 

• The tiles are made of a composite of PVC and fiber 

• Available in different colors, sizes, designs and patterns 

• Are used in residences, offices, and commercial areas 

• The main advantages of PVC tiles are: 

a. Are easy to install & maintenance free 

b. Offer excellent insulation 

c. Are water proof and fire retardant. 

d. Long lasting 

Gypsum Board 

• Is a panel made of gypsum plaster 

• It is pressed between two thick sheets of paper. 

• It is used to make interior walls and ceilings. 

• The main advantages of gypsum board are: 

a) Ease of installation 

b) Fire resistance 

c) Sound insulation 

d) Durability , Economy & Versatility Acoustic Board 

• Is a special kind of board made of sound absorbing materials. 

• Its job is to provide sound insulation. 

• Ceiling is porous. 
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• When sound passes through an acoustic board, the intensity of sound is 

decreased. 

• The loss of sound energy is balanced by producing heat energy. 

• Used in auditoriums, halls, seminar rooms, libraries etc 

 

Polyvinyl chloride (P.V.C.) tiles 

• Are commonly used floor & suspended ceiling finish 

• They are small in size , usually 150mm, 225mm and 305mm 

• The tiles are made of a composite of PVC and fiber 

• Available in different colors, sizes, designs and patterns 

• Are used in residences, offices, and commercial areas 

• The main advantages of PVC tiles are: 

a. Are easy to install & maintenance free 

b. Offer excellent insulation 

c. Are water proof and fire retardant. 

d. Long lasting 

Gypsum Board 

• Is a panel made of gypsum plaster 

• It is pressed between two thick sheets of paper. 

• It is used to make interior walls and ceilings. 

• The main advantages of gypsum board are: 

a) Ease of installation 

b) Fire resistance 

c) Sound insulation 

d) Durability , Economy & Versatility Acoustic Board 

• Is a special kind of board made of sound absorbing materials. 

• Its job is to provide sound insulation. 

• Ceiling is porous. 

• When sound passes through an acoustic board, the intensity of sound is 

decreased. 
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• The loss of sound energy is balanced by producing heat energy. 

• Used in auditoriums, halls, seminar rooms, libraries etc 
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METAL STAIRCASES 

 

Anatomy of staircase 
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Spindles/balusters 
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This is the term used to describe the smaller posts which can be placed vertically at the side of a 
staircase to enclose it. They sit underneath the handrail and above the base rail. In contemporary 
stairs this is now likely to be glass. 
 
Handrail 
The handrail sits on top of the balusters and will run the length of the staircase between the newel 
posts. 
 
Half newel post 
These are often found on landings where the staircase meets a wall and are basically a newel post 
cut in half. 
 
Wall string – This is the side of the staircase which sits flush against thewall, which the treads and 
risers are housed into. 
 
String Capping – This is a mould that is used to cover the top of thestring nearest to the wall. 
 
Landing/Landing return – 
This is the area immediately at the top of the staircase (landing), or partway up where a change of 
direction in the staircase occurs (landingreturn) which may be either a quarter or a half landing 
return.Depending on the direction of travel, it may be a parallel landing returnthat continues back in 
the direction of the proceeding staircase, or a rightangle return that goes off at 90 degrees. 
Metal staircases 
 
Steel stairs Design in modern architecture goes nowadays farbeyond functional aspects. 
•Metal Staircases have increasingly become a creative element of a Unique Interior Design 
•Combined with wood or glass components, the Steel Stair givesextraordinary structural soundness 
and enhances thebeauty and elegance of any room. 
 

Why Use Metal Stairs? 

•Metal stairs are easy to maintain. 
•They are resistant to extreme stress, fluctuating extremetemperatures and humidity, and thus are 
suitable both indoor andoutdoor use. 
A custom metal stair fabrication will fit into your installation site’s profile easily. The result is a 
seamless integration that will be easy toinstall and won’t require a lot of structural reorganization. 
•Metal stairs are tough. They will withstand the test of time under various environments. 
•Offer a better weight to strength ratio making it perfect for commercial or industrial application. 
•A custom metal fabricator can customize the stairs to whichever shape, size or style. 

STAIR TYPES 
Straight Runconsists of either a single flight extending between floorsas shown in Figure 2-1 or a 
series of two or more flights in the same linewith intermediate platforms between them as shown in 
Figure 2-2 
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A composite material (alsocalled a composition material or shortened to composite) is a material 
made from two or more constituent materials with significantly different physical or chemical 
properties that, when combined, producea material with characteristics differentfrom the individual 
componens. 

Composite construction is a generic term to describe any building construction involving multiple 
dissimilar materials. 

Ex: 

Reiinforced concrete and masonry / composite wood suchas plywood/ reinforced plastics, such as 
fibre- reinforced polymer or fibreglass/ ceramic matrix composites (composite ceramic and metal 
matrices)/ Metal matrix composites. 
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How to make metal staircase construction 
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How to install floating staircase | Floating Stair 
Design | Latest stair Design interior 
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One Day Floating Stairs Install 
Guess How Much These Cost! 
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Modern Steel Stairs 
-installation 
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