Facades in Architecture:
History and Development
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Facade — definition

Noun:

The face of a building, especially the
principal front that looks onto 3
street or open space



Your choice of skin/ facade will be CLIMATE
DEPENDENT

The type of building ~ commercial,
institutional, residential matters

The amount of insulation needed responds to
both climate and building use

The fagade or skin is a huge part of the budget



Every facade we will look at, think about:
1. Composition

2. Performance

3. Light Control or Enhancement



Composition

More formal to less formal



Performa nce

From defence to enerqy



More light 3 function of separation of structure and envelope
Cost of glass goes down dramatically over time



Facade vs. Enclosure??

. Peﬂformance




Questions to ask:

POt

What does your building want to say (human)?
What does your building need to DO (technical)?
Where do you want light & views, solid, privacy”
What existing technologies will fit these needs"



In Architecture and Engineering

PERFORMANCE is the goal!

- Climate responsive

- Energy efficient

-~ Durable

- Low carbon

- And yes, aesthetically pleasing



For early stone and masonry

'~ buildings the load bearing, solid
walls of the building also
presented the appearance or
facade of the building.

S8 The style and the structural

system were joined.
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Notre Dame de Paris,
France
13 CE
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Monadnock Buildling (north half)
Chicago, llinois
Burnham and Root

1891
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The invention of the skeleton steel frame at
the end of the 1800s separated the roles of
the structure and enclosure system.

The enclosure system took on the role of
facade and had much more freedom of
expression 3s it did not have to also support
the loads of the building.
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Reliance Building

Chicago, Illinois

Burnham, Root and Atwood
1895

First real skyscraper
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‘. Where projects such as this aligned  lags
* the structure and the glass, we now
+* know this is extremely incorrect
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Farnsworth House
Ludwig Mies van der Rohe
Plano, lllinois

1951
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Tall Buildings and Curtainwall:

In the 1950s a new curtainwall enclosure
system was developed based on 3
modular system of aluminum

components that allowed large expanses y

of glazing.
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Different approaches to the construction of the enclosures for tall vs
mid-rise vs low-rise commercia/buildings

= curtain wall

Mid-rise = less use of aluminum curtain wall and more composite
layered systems with insulation

Low-rise = composite layered systems with more insulation
requirements



Low-rise (mostly residential)

e Load bearing framed walls
* Insulation contained between the studs
* Glazed openings punched in the wall

Exterior cladding is a “veneer” that keeps out the
weather but does not support the floors and roof
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R3in Screen:

In the 1960s an improved wall system was
developed that placed an air space behind the
outermost layer of the envelope system.

This equalized the pressure on either side of
this “veneer” and prevented rain from
penetrating to the interior part of the wall.



For column and beam type structures (non
load bearing walls) it doesn’t matter if the
material is steel, concrete or heavy timber, the
structure dgets erected first, then the curtain
wall/window wall is installed.
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The curtain wall connects to
the slab edge NOT the
columns




Residential Tower
Melbourne, Australia
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Pear| River Tower
Guanzhou, China

SOM
2013
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Aka The Walkie Talkie Building
London, England

Rafael Vinoly Architects

2014













Typical curtain wall systems for
commercial buildings were always sealed
— no operable windows

Due to interest in sustainability, now
looking for ways to include access to
fresh air into the envelope design, while
maintaining safety from falling.









Window Wall:

This type of enclosure for high rise buildings does not use
an expansive grid of aluminum frames.

Typically has horizontal bands of windows supported by
bands of precast concrete, stone, masonry or metal

cladding panels.



In window wall construction the infill opaque wall sits
(bears) on the edge of the concrete floor slab

It extends to the underside of the next floor, with 3
small space to allow for slab edge deflections.
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Which to use?

CURTAIN WALL

—

—

—

Reqular geometry

Large expanses of glazing
Limited use of opaque
elements

Typical aluminum frame
systems spanning one to
two floors height

Lower insulation values
achieved

WINDOW WALL

—

—

—

Any kind of geometry
Limited glazing

Glazing often as punched
or strip windows

Large opaque portions
Better insulation levels
required



Thermal Bridge

A VERY BAD place in the building envelope
that allows HEAT to ESCAPE

No insulation layer preventing heat flow

Usually happens at concrete slab edqes
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56 Leonard Street
New York City
Herzog & deMeuron







Jq Vancouver, BC
Bjarke Ingles Group
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Residential Building
Berlin, Germany
Zaha Hadid
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I Beijing, China :
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Conrad Hotel
MAD Architects
Beijing, China













Royal Ontario Museum, Toronto
Studio Libeskind
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Veer Towers

Las Vegas, Nevada
Murphy Jahn Architects
2010
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Al Bahar Towers
Abu Dhabi, UAE
Aedas Architects
2012













-

M

mas o 00NN

T";.:_”__.

iinl
LT

(AR RE R RN N

TR

i
L]

[y
9
=

(%)
(e

>~

=
=

. Y
T
>
[aa)

o

0

O
Z
<

3deluxe Architects

Sharjah, UAE
2015
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Doha Tower
Doha, Qatar
Jean Nouvel
2012
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The Index

Dubai, VAE

Foster and Partners
2010
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Pixel Building
Melbourne, Australia
Studio 505
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RMIT Design Hub

Melbourne, Australia
Peddle Thorp Architects
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Guangzhou Opera House
' Guangzhou, China
== Zaha Hadid Architects
ror g 2010
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A few from the
Potsdammer are3 of
Berlin, Germany
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St. Giles Complex
London, England

Renzo Pigno
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Fibre reinforced concrete is 3 type of concrete that includes fibrous
substances that increase its structural strength and cohesion.

Fibre reinforced concrete has small distinct fibers that are
homogeneously dispersed and oriented haphazardly.

Fibres used are steel fibers, synthetic fibres, glass fibres and natural
fibres.



1 in. Crack

Opeaning
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The FRP (fibre reinforced
panels) are pretty thin,
unlike precast concrete,
and are often supported
behind by 3 steel frame
which is then attached to

the building structure
behind.
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Masdar Institute
Foster and Partners
Abu Dhabi, VAE
2010
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Design | Metal supports Swisspearl large panels

Horizontal section
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Design | Metal supports

Example window jamb
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Design | Metal supports

Example window sill
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CALKING

LIMITATIONS WHERE PANEL

ANCHORS ARE USED:
MAXIMUM AREA =100 SQ. FEET
MAXIMUM LENGTH = 10 FEET

PANELS OVER 10" LONG, USE THIS HEAD DETAIL

WHEN MORTAR JOINTS RUN
TOGETHER, CRIMP ANCHOR THUS

— CUT EXPANSION STRIP 2'5* WIDE

BEVEL END OF EXPANSIGN STRIP

TO FIT SNUG ARQUND ANCHOR

BED ANCHOR SOLIDLY
IN MORTAR JOINTS

MORTAR BELOUW ANCHOR

WALL TIES

PANEL
ANCKORS




. EXD BO“
Two Per’
Anchor

PC Wall Anchor PC Wall
// / ¥ Anchors |
PC Expansion Slr:p‘ /

Calk
PC Glass |

NEW CONSTRUCTION EXISTING CONSTRUCTION




Asphalt Emulsion

ansion St

Calk

PC Oakum
Packed Tight

PC Oakum
Packed Tight

V V

SECTION “E"

x

PC
pansion Strip

SECTION “E-1"

PC Qakum
Packed Tight

PC Oakum
Packed Tight
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For interior
applications the
weight of the
glass block must
be considered
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Ethylene tetrafluoroethylene (ETFE) is a fluorine-based plastic. It
was designed to have high corrosion resistance and strength over a
wide temperature range. ... ETFE has a relatively high melting
temperature and excellent chemical, electrical and high-energy

radiation resistance properties.



The Water Cube
2008 Beijing Olympics







Eden Project
st. Austell, England
Nicholas Grimshaw
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Parkview Green | :
Beijing, China
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" Munich, Germany







The Shed
New York City
3 Diller Scofidio Renfro







Generally the fagade has evolved towards systems that are:

« Durable

e Lighter - so less mass, weight on foundations, carbon

« Higher R-values

Made of multiple layers

e Using a rain screen/drainage plane

e External to the structural system to keep the structure
at 3 constant temperature
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