
Façade Systems in Architecture:
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Generally the façade has evolved towards systems that are:
• Durable
• Lighter – so less mass, weight on foundations, carbon
• Higher R-values
• Made of multiple layers
• Using a rain screen/drainage plane
• External to the structural system to keep the structure 

at a constant temperature



1851 Crystal Palace

























Controlled cooling of the 
glass is essential to 
managing the internal 
stresses in the material.



The Properties of Glass





Iron present in the silica 
sand from which glass is 
made gives it the green 
hue. If you want extra clear 
glass, you need to specify 
low-iron glass.



Glazing tint can become an issue in certain 
building types like observatories as the 
greenish hue impacts the view, particular 
in photographs



Image left shot 
with iPhone 
through the 
glass at the 
World Trade 
Tower, NYC

Right, colour 
fixed in 
Photoshop

Your eyes will 
fix the view for 
you but your 
camera isn’t 
that smart.



Figured glass is 
embossed with a 
pattern to change 
its optical properties





When you see actors going 
through breaking glass they are 
using a special kind of glass 
called “breakaway glass”



The kind of glass we specify depends on the position and use:

• Regular windows in houses use annealed glass
• Tempered glass is used in cars, bus shelters or entry areas where 

large shards would provide danger to the public
• Laminated glass is used in canopies, structurally glazed scenarios 

where extra strength is required (you can laminate any kind of 
glass)

• Heat strengthened glass is also an option
• Wired glass is used for fire resistance as well as formerly for break 

in resistance



The Canadian General Standards Board is set to remove wired glass from 
its national building standards at the end of February, saying it isn’t safe 
“because it’s not impact resistant.”
“It can shatter when hit and cause lacerations,” Jacqeline Jodoin, senior 
director of the federal organization, told The Canadian Press.



Laminated glass uses a PVB layer
between the panes to stop shattering

Laminated glass is the new standard 
for achieving break resistance.



All sorts of 
tests are 
carried out on 
glass that is 
used for high 
risk areas 
including 
skylights and 
canopies.



It is important to 
consider the 
duration of the 
stress – sudden 
impact versus 
repetitive wind 
loading



Glass can also be curved. 
There are different bending 
methods – cold vs hot
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https://www.vitrum.ca/glass-products/curved-glass/


Prada Store, 
Tokyo





IGU – INSULATING GLASS UNITS





The spacer material that 
joins the layers of the IGU 
makes a HUGE difference as 
to the efficiency of the unit.

When invented aluminum 
spacers were normal but they 
result in lower temperatures 
at the edge of the glass.

Structural sealant type 
spacers are the best at this 
point.





The proportion 
of glazing to 
frame directly 
impacts energy 
efficiency and 
cost. The more 
perimeter to the 
glass the more 
energy loss due 
to the edge 
conductivity.

It is also more 
expensive to 
make smaller 
units.













































Structural Glass



Structural glazing 
references the use of 
glass to provide its own 
support without the use 
of an aluminum framing 
system



The glass used for this was 
originally monolithic 
(meaning a single glass 
layer but quite thick – in 
the range of 25mm in 
thickness).

Wind bracing elements 
placed at right angles from 
the vision units provided 
lateral stability in lieu of 
an aluminum frame.





Ceramics Museum, 
Toledo, Ohio
Sanaa

















Entry lobby, 
Richard Rogers
Tokyo, Japan

Structural glazing is 
now used to create 
entirely self 
supporting 
structures.

For the most part 
laminated glass has 
replaced the use of 
monolithic panes as 
they are stronger 
and more break 
resistant.









Although the 
triangular structural 
frame is made from 
steel, the glass support 
system is all glass







Laminated Glass



Laminated glass uses a PVB layer
between the panes to stop shattering

Laminated glass is the new standard 
for achieving break resistance.














Apple Store, Boston







Apple Store, Pudong, Shanghai





https://geektyrant.com/news/2012/9/18/gangster-squad-cool-behind-the-scenes-photos.html

https://geektyrant.com/news/2012/9/18/gangster-squad-cool-behind-the-scenes-photos.html


Subway canopy, Tokyo



Coloured Glass Applications







Church, Berlin



















Hotel Ceiling, Mexico City











Robie House, Frank Lloyd Wright, Chicago









Palais des Congres, Montreal

















Eureka Tower, Melbourne



Even a very dark tint can destroy the view







Ceramic Fritted Glass



Ceramic Fritted Glass:
- Silk screening onto glass improves solar control 

performance
- Can be combined with clear or tinted substrates
- Reduces glare
- Can be any pattern (cost dependent)



Chicago O’Hare International Airport















One New Change Shopping Centre
London, England
Ateliers Jean Nouvel















Office Building
Brisbane, Australia











Siemens HQ
Masdar City, Abu Dhabi, UAE
Sheppard Robson Architects
2013













The Branley Museum
Paris, France
Ateliers Jean Nouvel













Channel Glass



University of Minnesota School of Architecture
Steven Holl Architects













What is it like to have 
no access to a real view?





Boston Art Gallery
Diller Scofidio Renfro





Nelson Atkins Art Gallery
Kansas City, Missouri
Steven Holl Architects







Channel glass 
used for the 
opaque wall 
sections on an 
office building in 
Berlin





Parking Garage
Quebec City





https://danpal.com/polycarbonate-panels/

Polycarbonate Panels

https://danpal.com/polycarbonate-panels/


Trinity Laban Dance Centre
London, England
Herzog & deMeuron



















Tensile Glass Support Systems
This is a very brief overview – I cover this 
in great detail in Arch 570 offered in 3B



• This is a frameless system of making 
large glazed façades

• Glass panels attached to stainless steel 
cables usually by spider or butterfly 
connectors

• Spider type connections require the 
pre-drilling of the corners of the glass 
panels

• Butterfly connectors go between the 
glass panels so no drilling

• Early installations used only monolithic 
glass but now these can use insulated 
glass units

SPIDER BUTTERFLY



Tower Bridge House, London
Richard Rogers











The Serres, Paris
Peter Rice









Newseum, Washington, DC
Ennead Architects









Rose Museum of Space, 
New York City
Ennead Architects









Kempinski Hotel, Munich Airport
Helmut Jahn

CABLE NET SYSTEM













DEFORMATION IN BUILDINGS



























CURTAIN WALL





































CURTAIN WALL “SYSTEMS”













































Curtain Wall Attachment Systems



Curtain wall is 
attached to 
the slab edge 
and ONLY 
onto the 
vertical curtain 
wall frames to 
prevent glass 
breakage











Curtain wall project will 
have integrated 
concepts and usually 
structure for allowing 
cleaning operations











































The height of the glass divisions 
will be coordinated with

• the placement of the slab
• Need for vision glass
• Dropped ceilings
• Raised floors



Tall installations need 
extra wind bracing AND 
heat distributed for the 
upper range









Curtain wall can incorporate 
operable windows






















	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Slide Number 94
	Slide Number 95
	Slide Number 96
	Slide Number 97
	Slide Number 98
	Slide Number 99
	Slide Number 100
	Slide Number 101
	Slide Number 102
	Slide Number 103
	Slide Number 104
	Slide Number 105
	Slide Number 106
	Slide Number 107
	Slide Number 108
	Slide Number 109
	Slide Number 110
	Slide Number 111
	Slide Number 112
	Slide Number 113
	Slide Number 114
	Slide Number 115
	Slide Number 116
	Slide Number 117
	Slide Number 118
	Slide Number 119
	Slide Number 120
	Slide Number 121
	Slide Number 122
	Slide Number 123
	Slide Number 124
	Slide Number 125
	Slide Number 126
	Slide Number 127
	Slide Number 128
	Slide Number 129
	Slide Number 130
	Slide Number 131
	Slide Number 132
	Slide Number 133
	Slide Number 134
	Slide Number 135
	Slide Number 136
	Slide Number 137
	Slide Number 138
	Slide Number 139
	Slide Number 140
	Slide Number 141
	Slide Number 142
	Slide Number 143
	Slide Number 144
	Slide Number 145
	Slide Number 146
	Slide Number 147
	Slide Number 148
	Slide Number 149
	Slide Number 150
	Slide Number 151
	Slide Number 152
	Slide Number 153
	Slide Number 154
	Slide Number 155
	Slide Number 156
	Slide Number 157
	Slide Number 158
	Slide Number 159
	Slide Number 160
	Slide Number 161
	Slide Number 162
	Slide Number 163
	Slide Number 164
	Slide Number 165
	Slide Number 166
	Slide Number 167
	Slide Number 168
	Slide Number 169
	Slide Number 170
	Slide Number 171
	Slide Number 172
	Slide Number 173
	Slide Number 174
	Slide Number 175
	Slide Number 176
	Slide Number 177
	Slide Number 178
	Slide Number 179
	Slide Number 180
	Slide Number 181
	Slide Number 182
	Slide Number 183
	Slide Number 184
	Slide Number 185
	Slide Number 186
	Slide Number 187
	Slide Number 188
	Slide Number 189
	Slide Number 190
	Slide Number 191
	Slide Number 192
	Slide Number 193
	Slide Number 194
	Slide Number 195
	Slide Number 196
	Slide Number 197
	Slide Number 198
	Slide Number 199
	Slide Number 200
	Slide Number 201
	Slide Number 202
	Slide Number 203
	Slide Number 204
	Slide Number 205
	Slide Number 206
	Slide Number 207
	Slide Number 208
	Slide Number 209
	Slide Number 210
	Slide Number 211
	Slide Number 212
	Slide Number 213
	Slide Number 214
	Slide Number 215
	Slide Number 216
	Slide Number 217
	Slide Number 218
	Slide Number 219
	Slide Number 220
	Slide Number 221
	Slide Number 222
	Slide Number 223
	Slide Number 224
	Slide Number 225
	Slide Number 226
	Slide Number 227
	Slide Number 228
	Slide Number 229
	Slide Number 230
	Slide Number 231
	Slide Number 232
	Slide Number 233
	Slide Number 234
	Slide Number 235
	Slide Number 236
	Slide Number 237
	Slide Number 238
	Slide Number 239
	Slide Number 240
	Slide Number 241
	Slide Number 242
	Slide Number 243
	Slide Number 244
	Slide Number 245
	Slide Number 246
	Slide Number 247
	Slide Number 248
	Slide Number 249
	Slide Number 250
	Slide Number 251
	Slide Number 252
	Slide Number 253
	Slide Number 254
	Slide Number 255
	Slide Number 256
	Slide Number 257
	Slide Number 258
	Slide Number 259
	Slide Number 260
	Slide Number 261
	Slide Number 262
	Slide Number 263
	Slide Number 264
	Slide Number 265
	Slide Number 266
	Slide Number 267
	Slide Number 268
	Slide Number 269
	Slide Number 270
	Slide Number 271
	Slide Number 272
	Slide Number 273
	Slide Number 274
	Slide Number 275
	Slide Number 276
	Slide Number 277
	Slide Number 278
	Slide Number 279
	Slide Number 280
	Slide Number 281
	Slide Number 282
	Slide Number 283
	Slide Number 284
	Slide Number 285
	Slide Number 286
	Slide Number 287
	Slide Number 288
	Slide Number 289
	Slide Number 290
	Slide Number 291
	Slide Number 292
	Slide Number 293
	Slide Number 294
	Slide Number 295
	Slide Number 296
	Slide Number 297
	Slide Number 298
	Slide Number 299
	Slide Number 300
	Slide Number 301
	Slide Number 302
	Slide Number 303
	Slide Number 304
	Slide Number 305
	Slide Number 306

