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GLASS – INDISPENSABLE
BUILDING MATERIAL
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n old days, use of glass in construction considered fragile and had very limited applications, mostly in
window and ventilator panels. During last few years, glass became a favored feature in buildings and is
used extensively in both exterior and interior applications. The skylines of Metros are dotted with high-rise

building shapes, adds beauty and aesthetics to the building, does not deteriorate, corrode, stain or fade, pure

helps to maintain hygienic environment with easy maintenance, saves the space inside the building, no extra

conditioning of building etc.
consideration for imposed loads, supporting structure, human safety and installation etc. Another, contentious
solar radiation and UV light, shading, implementing Energy Conservation Building Code (ECBC) etc.
Today glass is utilized in the construction of several elements of exterior and interior architecture. Exterior glass
architecture includes facades, display windows’ skylights, skywalks, entrances, revolving doors, canopies,
winter gardens and conservatories. Attraction is homes are bathed in natural sunlight with gorgeous outdoor
views. Interior glass architecture can be used for doors, partitions, shelves, staircases, elevated walkways and
even as traditional walls. There are some houses in which all of the walls are actually glass. Selecting glass can
be a challenge and the decision for right type of glass for different applications, in terms of type of building,
jotted down below.
longer in use for most architectural use, but is used in glass art to create sculptures and decorative items.
process invented in the UK by Sir Alastair Pilkington in 1959. It is the most basic type of glass and forms
the basis for several fabricated glasses that are used in construction.
and solar-radiation absorption properties. The color is achieved upon the addition of a mineral admixture.
Tinting reduces heat penetration in buildings.
Application: Using tinted glass is the simplest form of introducing an element of solar control to a building.

furniture, table tops and doors. Because of its solar properties and aesthetic appeal, it is common choice
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for the atria in commercial buildings.
radiation striking the surface of the glass,
thereby reducing solar heat gain, is called
Applications:

The

major

application

for

glazing in commercial, educational, industrial
and residential buildings. In interiors, it is used
for effects only.
5. Low-e Glass: Low-e glasses are innovative
preventing heat loss in cold weather while
reducing heat intake in warm weather.
Applications: It is popular in residential,
commercial and industrial applications where
thermal control is a priority.
6. Toughened Glass: Toughened or tempered
heated and then cooled rapidly in a controlled
environment. This process makes the glass
several times stronger than regular glass. It also
makes it safer because when broken it yields
small pebble-like fragments.
Application: Toughened glass is used wherever

like entrances, in conditions where high wind
loads need to be taken by the glass surface, etc.
Glass facades, sliding doors, building entrances
and bath and shower enclosures are the most
enclosures and kitchen objects like vegetable
chopping board and cooking pot lids are other
uses.
7. High Strengthened (HS) Glass: This is a
particularly heat treated glass that is popular
for vertical spandrel applications and as the
base material for lamination.
Application: Its mechanical strength is twice
that of annealed glass and half of fully tempered
glass, and it retains all the properties of
annealed glass-chemical resistance, hardness,
8. Heat-Soaked Toughened Glass: This is simply
fully tempered glass that has been processed to
spontaneous breakage. Heat soaked glass has
shown 98.5% reliability in tests.
9. Laminated Glass: Simply put, this is glass
which is composed of two sheets of glass
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permanently bonded together with a sheet of
transparent plastic between the sheets. The
plastic is known as interlayer and different
inter layers can impart different properties.
Application: Laminated glass is used as safety
glazing in public buildings, commercial
and retail structures in overhead usage,
and large facades. It also serves as security
glazing in residences, embassies, banks, and
institutions, malls, residences, airport, bus
terminals, and recording studios. Other

Safety: Laminated glass does not shatter like
ordinary glass and has ability to absorb impact
and resist penetration. It does not shatter and
remains intact when broken, holding glass
fragments in place. It is the correct glass to use
for overhead applications.
Security: This same property is useful for
security, and burglar intrusion is minimized
using laminated glass. The interlayer continues
to be in place even if the glass is broken,
increasing security. Ordinary glass cutters and
break-in tools are not effective on laminated
glass as it needs to be cut in from both the
sides. Infect, laminated glass is the only glass to
provide post-breakage strength. It is necessary
to use multiple glass sheets and inter layers
if laminated glass is to be used into resist
bullets, blasts and explosions. Alarm Glass is a
particular form of laminated glass that is used
for security purposes. The glass has 0.1mm
wires embedded in the interlayer. The wires
form an electrical circuit which, if broken in the
event of the glass sheet being smashed, sets off
an alarm. An alarm glass is formed when an
interlayer is embedded with a very thin wire
and then “sandwiched” between two or more
sheets of glass.
Bullet-resistant glass is a transparent material or
multiple layers of laminated glass that provides
the light transmittance of normal glass but
A type of bullet-resistant glass is formed when
a polycarbonate layer, usually consisting of
products such as Cyrolon, Lexan and Tuffak, is
sandwiched between layers of regular glass. A
bullet can pierce the exterior glass layer, butttrong
polycarbonate layer before it can pierce the inner
layer of glass. This type of bullet resistant is
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usually 70-75mm thick.

construction. Doors and windows of buildings

Disaster resistance: Many special inter
layers have been developed to help the glass
12. Mirrors: A mirror is a type of glass that has a
other disasters.
Sound Control: Use of inter layers can
considerably reduce entry of noise. The
visco-elastic properties of interlayer have a
dampening effect on noise.
Solar Energy: When used with tinted glass,
laminated glass is effective in reducing solar
heat gain and ultra-violet rays. In warm climates,
when laminated glass is used to combine with
give good shading and energy savings as well
as increase comfort level. Since UV rays cause
deterioration and fading of fabrics, picture and
furnishings, laminated glass will give interiors
a longer life as well. UV control inter layers
screen up to 99 per cent of UV rays.
Durability: Inter layers lend durability to the
glass. It is also easy to clean, like ordinary glass.
Fire-resistance: Standard laminated glass does
glass. However, since it does not disintegrate
easily when exposed to heat, it will provide
10. Insulating Glass (IG Units): This is a double
glass unit used instead of single glazing.
and institutions. Often, insulating glass is used
on the surface that takes the maximum direct
sunlight. Insulated glass is mandated in many
countries for residential buildings in order to
save on heating costs in the cold weather.
Multiple Glass Combinations: Following
the same principle as insulating glass using
two surfaces, it is possible to construct an
insulating unit using several glasses. These are
used in special application where high levels of

with wire mesh and used especially for glass
smashing through the glass and also to hold
pieces of broken glass together. In general, it is
going out of use as better options are available
now. Also, there have been controversial
incidents where people have sustained injuries
because of wired glass.
Applications: Exteriors and interiors of general

Different types of Mirrors: Mirrors can be
vacuum coated, UV coated or copper free.
coated on the glass in high vacuum chamber
type of mirror has a longer life and the coating
is more durable. In a UV coated mirror, a UV
treated polymer is coated over the paint coat.
The polymer coat is applied by a roller and
this coating provides better scratch resistance,
removes black spot problems, and reduces
the effect of moisture. In a copper-free mirror,
a coating of palladium is used instead of
copper, which eliminates black spots and is
environmentally friendly.
Application: Mirror have been used for
centuries, specially hand mirrors, and have a
wide range of applications. In architecture,
it is mostly used for decorative purposes, in
furniture, panels, doors, etc. as well as to create
spatial effects.
mostly used for interiors.
Application: Has decorative properties and
is used in homes, hotels and restaurants, in
museums, etc.
14. Stained Glass: Stained glass refers to glass that
adding metallic salts during its manufacture
and often both. Metals such as copper or gold
are used to bring in colors like blue, green,
oranges, red, etc.
Application: Widely used in churches and
purpose in furniture, panels, lampshades,
windows, doors, partitions.
15. Sandblasted Glass: Sandblasted glass is one
that has a design or form done on it by spraying
sand. This texture is rougher than the rest of
the glass and its translucent.
Application: Sandblasting can be used in
residential or commercial establishments. It
is often used as partitions, shower curtains,
interiors screens, on furniture, etc.
16. Etched or Patterned Glass: This is a form
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of decorative glass obtained by etching one
side. It is visually appealing. An industrially
produced glass ensures uniformity of coating
and will not show patching.
Application: Acid-etched glass is used
extensively as partitions, shower curtains,
paneling, furniture, doors, etc.
decorative glass meant for interiors use.
Application: Bathrooms and kitchens are the

18. Screen-printed Glass: Screen-printed or enameled
glass is one that is tempered or heat-strengthened
glass, one face of which is covered, either partially
or totally, with mineral pigments.
Application: Used for glazing, cladding in
facades and roofs. Its malleability makes it
useful for a variety of applications.
19. Fire Resistant Glass: Fire resistant glass is a
special laminated glass that has properties to

remains in place and as the heat penetrates the
glass, the interlayer begin to foam and form a

used in windows, doors, walls and partitions.
Facades and sloped glazing applications are
some exterior uses.
20. Bent Glass: It is a normal glass that has been
curved with a special process to give it a
different look.
Application: it has uses in external as well as
internal spaces. It can be used for facades, shop
fronts, panoramic lifts or showcases, shower
doors, refrigerator cabinets, etc.
21. Extra Clear Glass: It is pure and absolutely
clear glass.
Application: It is used for windows while
displaying expensive or rare objects, like crystal,
applications, like photovoltaic modules.
22. Photovoltaic Glass: Photovoltaic glass is special
glass with integrated solar cells, to convert solar
energy into electricity. This means that the
power for an entire building can be produced
within the roof and facade areas.
Application: It is used on facades and roofs,
where maximum amount of solar energy can
be collected.
24
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23. Electro-Chromic Glass: This is an effective
electricity saving component for buildings.
The glass changes according to the harshness
of sunlight.
Application: It can be used in facades and

with a special photo-catalytic coating.
This type of glass has a natural cleaning
property. The active integrated coating on the
outside of the glass absorbs the sun’s ultraviolet
rays. This causes a reaction on the surface
which breaks down dirt and loosens it from the
glass. It also has hydraulic properties. When it
rains or water is poured over it, it washes the
dust off the glass, instead off leaving it on the
glass like other glasses.
but with a special coating that allows very
maximum transparency and lowest light
through the glass at all times.
Application: Has wide range of applications in
exterior as well as interiors including windows,
walls, partitions, panoramic restaurants, air

and interior display windows, dividing screens
in cinema projection rooms, television studios,
machine control rooms, etc.
selection of suitable, appropriate and right type of
glass and its application should be decided taking
into account heat gain, sound insulation, thermal
allowable span, installation, and thickness etc.
Various codes and references are available for

is a very important aspect which needs utmost
attention. Authorities react and show serious
concern only when such untoward incidences
occur but dilute the priority instead of taking
in future. Recently blaze at Commercial Complex
in the Bandra-Kurla Complex in Mumbai on 7th
September 2012, at Amri Hospital at Dhakuria in
on 8th April 20111 and at many similar instances,
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think seriously for enactment of safety norms and
incorporation in building byelaws.
In India no guidelines, standards/byelaws
governing use of glass in buildings existed till
2007. In fact even the National Building Code
2005 which serves as a Model Code for adoption
by most departments and agencies involved in
building construction is completely silent on this
issue. Even major construction departments in the
guidelines to refer to enable them to follow
drawings, tender documents etc to ensure safe
use of glass in buildings. Prevailing Building Bye
Laws adopted by the local bodies absolutely do
not have any mention or reference of glass in their
documents to ensure human safety or combat
plans are sanctioned by the local bodies without
taking into consideration of human safety aspects
care while using glass in buildings.
Considering the utmost importance of this issue,
Confederation of Construction Products and
brought out the “Guidelines on Use of Glass in
Buildings - Human Safety” in November 2007
through PPP mode using consensus method
involving experts from Central & State Govt.
Departments. The recommendations of the
Guidelines are based on test standards as outlined
by Bureau of Indian Standards (BIS) and conform
to the IS 2553 (Part 1): 1990 – Safety Glass –
regulate glass in relation to human safety by either,
restricting use of glass or specifying use of Safety
Glass at critical locations where chances of injury
due to glass breakage are high. Consideration for
also included and recommend in case of external
laminated glass facades, openable portions have

Recognizing the importance of the subject and
increased use of glass, Andhra Pradesh was the

authorities in the State to follow and ensure the
guidelines and conditions whenever permissions
are accorded for usage of glass in buildings.
Following the GO, Greater Hyderabad Municipal
Corporation (GHMC) has also issued Circular No.
Glass/TPS/HO/GHMC/2009 dated 10.11.2009 to
indicate as one of the condition on usage of glass in
the plans while releasing the building permission.
Now the responsibility lies with the authorities and
departments of Andhra Pradesh to strictly follow
the GO and Building owners, developers, builders,
licensed Engineers, Registered Architects should
be made accountable and authorities should insist
glass in building is done properly according to and
This was a motivating, inspiring and encouraging
effort to be followed by other States and
departments. Till date total 13 States, Central &
state Govt. departments and PSUs which include
Govt. of Andhra Pradesh, Govt. of Rajasthan,
GHMC, Central PWD, NBCC, Airport Authority
of India, Govt. of Delhi PWD, Haryana PWD
(B&R), Delhi Development Authority, Rajasthan
Housing Board, Town Planning Deptt, Govt. of
Rajasthan, Govt. of Manipur PWD and Andaman
PWD mandated the Guidelines. Some of the orders
issued in this regard are on next pages.
CCPS has always been showing its commitment to
propagate safe use of glass in buildings to ensure
human safety in public interest and offer to provide
all sorts of information and organize capacity
engineers,

architects,

consultants,

builders,

about the salient features of the guidelines. Now its
time to join hands to include the recommendations
of the CCPS Guidelines in Buildings Byelaws of all
municipal bodies and development authorities to
ensure human safety while using glass in buildings
without waiting until a number of people lost their
[References: Guidelines on use of glass in buildingsHuman Safety (CCPS), Construction Products in India
(CCPS), Guidelines for Use of Glass in Buildings (Dr.
N.K. Garg), Article in Kanch, Apr-June 2012 issue by
Shashi Kant]

by issuing G.O.Ms. No. 205 on 27.02.2009 to all
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Government Order/Circular issued in Andhra Pradesh
to ensure use of Safe Glass
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Office Memorandum issued by Central PWD and NBCC to follow Guidelines
in their Departments throughout the Country
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