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Lecture — 59
Structural Design of Facades

Good day to all I am Sreelakshmi structural engineer and I would like to thank glass
academy for giving me this opportunity to present the structural design of facades. So,
basically today we will be covering the topics of types of facades codes of practice for

the design of the facades loads for which the facade has to be designed.
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STRUCTURAL DESIGN OF FACADE O

= TYPES OF FACADES

= CODES OF PRACTISE FOR DESIGN OF FACADE
=LOADS ON FACADE

= STRUCTURAL CHECKS FOR SAFE DESIGN OF FACADE
= STABILITY OF GLASS - USING STAAD PRO

= SEALANT BITE AND THICKNESS REQUIREMENT CALC
= CHECK FOR MULLION- A CASE STUDY

=.CHECK FOR BRACKETS

= SPIDER GLAZING

And the structural checks for the safe design of the facade, stability of the glass using the
finite elements of software such as STAAD pro sealant bite and thickness requirement
for in the facade the calculations. And the check for the mullion- a case study check for
the brackets and spider glazing the types of facades.

So, let us begin with.
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FAGADE ENGINEERING ®
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It is impartant for designers to remember curain walls are classified by how
they are built, which are classified as below '

The different types of curtain wall are :

+ Conventional Stick System

+ Unit Mullion Syslem ( Semi Unitized )
« Unit Panel System (Fully Unitized )

+ Point Fixing syslem

. ;
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So, it is very important for the designers or the persons who is dealing with the curtain
walls or to know the different types of the curtain walls used in the industry. So, there are
mainly the curtain wall has been classified as the three types that is the conventional
stick system. So, a semi unitized glazing, unitized glazing and point fixed systems

tension rod cable systems etcetera.
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STICK SYSTEM / CONVENTIONAL SYSTEM

Vertical "Mullions” and Horizontal 1+
“Transoms” are installed on
brackets anchored to the slab or
beam of structural.

+ The Glass is fixed in the grid work
with pressure plates (The glass is
glazed mechanically).

This system comprises of the shelf
components assembled on sile

+ Can be accommodaled for varying
site conditions, :

High field costs.

Longer installation period because
the system is entirely assembled on Fig.1.Stick Curtain wall profile
site.

So, to brief with the stick system, in the stick system the vertical mullions and the

horizontal transoms are installed and it is bind or installed and its anchored onto the slab.



So, the glass is fixed, the glass is fix with the pressure plates and all these assemblies are

done at the site so this the stick system is specially is completely the site oriented work.

So, where in it is very hard to achieve the standards, which has to be maintained so, and
it takes the longer installation period because the system is completely assembled in the

site.
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SEMI UNITIZED SYSTEM / UNIT MULLION SYSTEM (9

«+  Inthis system brackets are anchored to the
columns/slabs after detailed site survey.

+  The complete unit spanning floor height fully
fabricated at the factory is installed on the
brackets.

+  In this system 10% of the work is done at site.

«  This system comes pre-assembled; it can be
pre-glazed at the factory or shop, or glazed on-
site.

+  Minimizes field labor and erection costs, and
promises a shorter installation period than the
stick system.

Second is the semi unitized system; in the semi unitized system so, the anchors are pre
installed that is the anchors and the brackets are installed at site on the slabs or the

supporting main structure.

And the whole panel is assembled that is the millions the transoms are assembled at the
factory and installed at site. Whereas, the glass is installed at site on these panels that is
when compared to the stick system so, only the 90 only the 10 percent of work is done at
site. We have since all the panels are assembled at the factory it is the quality can be
achieved, but still the glass panels has been installed at site where in it is very difficult to

achieve the quality when it comes to the glass installation.
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UNITIZED SYSTEM @

In this system the vertical mullions and
horizontal transoms are installed on brackets p ‘
anchored to structural slab or beam. (] |

Glass 15 structurally glazed to the aluminum - e
sub frame by structural sealant & these sub :
frames are then fixed in the grid work.

+ The system offers some of the factory ;
qualty control of the unitized system. ‘ ‘ C ‘

Little less cost, and a shorter lead time :
because there is less customization than a o '

fully unitized System. ] | ‘
Field labor time and erection costs are cant

mare in line with the stick system.

1" Inidatng Gilawy

“Biructural Glazed

The unitized system is completely factory made that is it is also called as unit panel
system. Where in the panels it is the panels are floor to floor height and these panels will
be assembled at the factory along with the glass and brought to the site. And the anchors
and the brackets are installed at are installed on to the supporting structure and the panels

are installed on to the brackets.

So, in this the quality can be maintained and its very much less manual effort is required
and also the labour time and erection cost are in line or more in line with the stick

system.
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POINT FIXED GLAZING / SPIDER GLAZING @

+  Point-fixing glazing systems are
structural-quality, laminated and r
tempered or heatstrengthened glass -»
supported with proprietary hardware T
embedded at fixing points into the o7 :
glass, eliminating the visible metal L ﬂ
framework of conventional systems, Q 12
+ These systems have very long lead :
times and are more proprietary in
nature; manufacturer nvolvement
early in the design process is typical !
for defining available components and
structural capabilities. Product and
installation costs are higher than
conventional frame-supported curtain
wall systems,

So, in the point fixed glazing the glasses the point fixed glazing or structure called
laminated or tempered heat strength or heat strengthened any kind of as glasses is been
fixed in the using the fixed point that is called the spiders. And these spiders are

connected on to the glass films.

So, these systems are very long lead time and are proprietary in nature, manufacturer
involvement early in the design process and is typical and defining ability components
and structural capability so, we will be dealing with all these the structural calculation for

all these types of glazings.
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CODES OF PRACTISES O W

= 1S-8147 -1976 ; STRUCTURAL USE OF ALUMINUM

= ASTM1300-07 ; DETERMING THE LOAD RESISTANCE IN
GLASS

=15875 —Part1 , Part 2, and Part 3
=15 800 - STRUCTURAL USE OF STEEL.

So, let us take up the codes of practices which are commonly used in the facade industry.
To begin with it is the IS 8 Indian standard code of practice of a 875 part 1 part 2 part 3
which deals with the dead load live load and the wind load.

So, IS 8147, 1976 which is been especially designed for the structural use of aluminium
and ASTM 130007 is determined the load resistance in the glass. And IS 800 is for the
structural use of steel in the facades that is we will be making use of IS 800 in the design

of the brackets and all the structural steel part which will be used in the facade.
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LOADS TO BE CONSIDERED @ @




So, the loads to be considered while designing the facade; so, the first load will be the
dead load which comprise of the self weight of the panels and the glass dead load these

are the main dead loads which has to be considered in the design of the facade.

And live load; especially the live load normally in the vertical facades there will be no
live load will be acting on the facade. So, it is only the BMU or the maintenance load
which has to be considered as 75 kg per meter square or its 0.75 kilo Newton as a single

point load which is already specified in the IS875 part 2.

So, the wind load, if the wind load has been specified for the project by the client or the
architect or the structural consultants the same can be followed if thus the wind load has
not been specified in the project. We can always determine the wind load acting on the

facades using IS 875 part 3 that is Indian standard for to derive the wind load.

And apart from the above main dead load live load and the wind load the earthquake
loads also has to be considered and also the thermal load depending on the location
where the project is where the project is located. And apart from all these again these
loads have to be considered along with the combined loadings that is the dead load, live
load; dead load, live load, wind load, dead load, wind load and the dead load, earthquake
load the thermal loads along with the dead load live load wind load. So, all these load

combinations and the loads have to be followed as per the standard which has been set.
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STRUCTURAL CHECKS:

= Following components in the system have to be checked for its stability

1 Stability of Glass under wind load

2 Structural sealant and bite thickness required

3 Structural stability of the fagade elements such as
= Mullign
= Mid Transom
= Head and Sil Transom

4 Check for Connections :
= Mid Iransom to mullion conneclion
= Bracket connection
z Dsslgn of Anchors



So, let us go to the structural checks mainly especially what we have to do to make sure
that the facade is safe. The first check will be the stability of the glass under the wind
load. The wind load is the main critical load which will be acting on the facades for
which the glass is directly subjected to. So, we have to make sure that the glass panels
are or the glass thickness which has been specified is structurally stable to carry the

loads.

I think in the previous presentations you all might have explained how the glass
thickness is very important and how the processing, the glass processing will help in the
strength of will help in the increase in the strength of the glass. So, based on those factors

the glass we have to design the glass for the wind load.

And then the next comes is the sealant and the sealant bite thickness requirement. So,
after the glass and the sealant bite is designed we will go with the design of the facade
elements those are the mullions, the transoms, the mid transoms, the head and sill
transoms and the open able panels the size frame extra. All these has to be checked for
all the loads that is especially the dead load and the wind load and if any live load is

acting on the facade.

So, and after checking all the mullions the transoms and the mainly the structural
elements of the facade panels. Then we will go with the checking of the connections that
is how the transom is connected on to the mullion and how the loading is being
transferred and how much, how many bolts or the screws are required to connect the

transoms to the mullion.

And then the mullion is connected through the bracket on to the main structure where in
the all the loads will be transferred onto the main supporting structure whether it is RCC
or the steel or the slab or the beam whatever the main supporting structure the connection
has to be designed which is very much critical. And if the facade, if the main with the
mullion and is connected through the bracket and anchor onto the slab then the design of
the anchors also has to be done based on the edge distance the loads being transferred the

moment generated etcetera.
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SOFTWARES CAN BE USED FOR ; @

=STAAD -PRO
=E-TABS
=MEPLA
= ANY FINITE ELEMENT SOFTWARE
= THEORETICAL APPROACH

So, to design all these panels the structural glazing, unitized system so, the following
software can be used such as STAAD pro E-TABS, MEPLA is completely onto the glass
design software. Any kind of finite element softwares can be used to design the glass to
design the unitized panels and if there is no approach for any softwares the above
mentioned softwares you know always use the theoretical approach because the because

the panels behave as a continuous a simply supported beam.

So, we can always go with the theoretical approach also which is not advisable if the
panels are or if the geometry is quite complicated. So, but still we can always go with

theoretical approach.
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Summary:

By the end of this video, you have learnt about:
+ Facade engineering
+ Slick system
+ Semi - Unitized system
+ Unitized system
+ Point fixed glazing
+ Codes of practices
+ Loads - Dead load, live load, wind load, earthquake load, thermal load
+ Structural checks
+ Software - Staad pro, E-tabs, mepla, finite element, theoretical approach




