Fagade Systems in Architecture:
Into the Details

Arch 173: Buildmg Construction 2



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

 Using a rain screen/drainage plane

 External to the structural system to keep the structure
at 3 constant temperature
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The historic photographs ( right)
document two earlier phases in the
development of glass tech nology. The
making of crown glass, which lasted

Jrom 1825 to around 1935, involved
placing molten glass on the end of a
punty, spinning the glass as it cooled.
detaching the glass disc from the

Glass in Architecture and Decoration. by Raymonc
McGrath and A.G. Frost. Architectural

Press, 1961,
















punty with shears, and cutting ut.
The flat drawing of sheet glass, a
process first used in 1913, allows the
fabrication of larger sheets, althoug
it creates some surface irregularitie
The float process has largely replace
those earlier technologies for vision
glass.

Glass in Architecture and Decoration, by Raymond
McGrath and A.G. Frost, Architectural

Press. 1961.
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Types of glass and their composition

3% 2% 304 1%
MgO ALO;

4% MnO Fe)0;
.'—\|203 e




lron present in the silica |
sand from which glass is .

made gives it the green |
hue. If you want extra clear ="
dlass, you need to specify

low-iron glass.
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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
camery ish’t
that smart.




Figured glass is
embossed with 3
pattern to change
its optical properties



Annealed Glass Tempered Glass Laminated Glass

Breaks easily, producing long, sharp Shatters completely under higher levels of May crack under pressure, but tends to

splinters impact energy, and few pieces remain in the remain integral, adhering to the plastic vinyl
frame interlayer




'8 When you see actors going
¥ through breaking glass they are
§ using a special kind of glass ;
called “breakaway glass” <
R 1] T




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

e Reqular 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

e Laminated qlass is used in canopies, structurally glazed scenarios
where extra strength is required (you can laminate any kind of
glass)

e 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.



Pane 1

Laminated qlass is the new standard
for achieving break resistance.

Interlayer

Pane 2

Insulating Glass
Laminated Glass
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Laminatad Insulating Glass

Double Laminated - Insulating
Muiti-Ply Laminated Glass
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Interlayer

Saflex

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




All sorts of
tests gre

carried out on
glass that is
used for high
risk areas
including
skylights and

canopies.




Breaking Stress (psi)
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It is important to
consider the
duration of the
stress — sudden
impact versus
repetitive wind

loading
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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




Solar Transmission of Flat Glass

Type Thickness, mm (in) Solar Transmittance, %
Clear 2.5-6 {0.1-0.25) 7/8-87
Heavy-duty clear 8-22 (0.3-0.87) 67-74
Tinted 6-12 (0.25-0.5) 47-68
Heavy-duty tinted 10-12 (0.39-0.5) 24-33
Reflective 6-12 (0.25-0.5) 3.0-29
Insulating 15-18 (0.59-0.7)* |#
Solar (super clear) 6-30(0.25-1.18) 9093
Architectural laminated 6-30(0.25-1.18) #
Spandrel 6 (0.25) &
Figured 3-4 (0.12-0.15) 78-80
Wired 6 (0.25) 78-80
Heat-resisting 3-12 (0.12-0.5) 80-92

*Thickness is listed total thickness, made up of lights 3 to 6mm thick separated by a 12mm air space

# Transmittance of insulating and laminated glass varies widely depending on whether or not one
or more surfaces is treated with a reflective film

& Spandrel glass is assumed to be back painted and insulated so no solar transmittance




* Air-tightness
surface-1
» Solar heat gains

* U-value (the lower the better) b surface-2

* Reduce convective H.T. L
Air vs Ar vs Vacuum surface-3
Reduce radiative H.T ; surface-4
Soft vs hard low-e coatings '

Reduce conductive H.T.
Thermal breakers

= Multi-layer IGU E
* Color Rendering Index (CRI) OUTDOORS & > INDOORS




INSULATED GLASS
SPACER TYPES

P=PRIMARY SEAL
S=SECONDARY SEAL
D=DESSICANT




Interior 70°F

DuraSeal™

35.1°F/1.72°C

Outside 0°F/-17.78°C
Inside 70°F/21.11"C £ 2°F/-16.67°C

Comparison Of Glass Edge Temperatures
Among Various Spcer Systems”

—
o <>

Up to
+16.6'F/9.23°C
warmer temperature
at the edge of the glass

The spacer material that
joins the layers of the IGU
makes 3 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.



SOLAR ENERGY REVIEW

SOLAR ENERGY SOLAR HEAT SHADING
SPECTRUM R+A+T=100% GAIN COEFFICIENT

RATIO OF A
SPECIFIC GLASS'
SOLAR HEAT GAIN
(SHG) COMPARED
INFRARED = 53% To SHG oF 1/8"
VISIBLE = 44% CLEAR GLASS

ULTRAVIOLET = 3%

: TRANSMITTED
REFLECTED ‘
ABSORBED AND ‘ » ABSORBED AND
RE-RADIATED RE-RADIATED

OuTSIDE INSIDE




Ordinary Glass ComfortPlus
6.38mm
3mm Clear Glass  ComfortPlus
Clear
Visible light transmittance 89% 82%
Reflectance exterior 8% 10%
Solar Heat Gain Coefficient (SHGC) 0.85 68
U-Value 59 3.6
UV transmission (Tuv) 68% 0.007%

LoE®-366°

EnergyTech Low-E

Insulated Glass Unit
6mm EnergyTech

Insulated Glass Unit
6mm LoE3-366%

12mm Argon 12mm Argon
6mm Clear 6mm Clear
3% 62%
16% 11%
0.61 0.27
1.6 132

35% 0.03%
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IV.V: AN BB ¥ Typical Glazing Characteristics (center of glass)

Type of
Glazing

U-Value
(R-Value)

Visible Light
Transmittance

Solar-Heat-Gain
Coefficient

UV Light
Transmittance®

Recommended
Applications

Single glazing, clear

1.0(1.0)

90%

71% (85%) .86

Mone

Double glazing, clear

50 (2.0)

96% (59%) .16

Mone

Double glazing, low-E,
high-solar gain

35(2.9)

47% (51%] A

Cold climates;
passive solar

Double glazing, high-solar
gain, low-E, argon™*

29(3.4)

Cold climates;
passive solar

Double glazing, moderate-
solar gain, low-E, argon

271(3.7)

Yo (40%)

Cold or mixed
climates

Double glazing, spectrally
selective low-E, argon®**

25 (4.0

1%

%o (33%)

Hot or mixed climates;
west-facing glass

Double glazing (1 inch)
with clear Heat film

21 to .76
(3.8 10 4.8)

20 to 81% (varies
with coating type)

<1% (28% to 53%)

Match coating to climate
and design needs.

*Mumber in | } is "damage-weighted transmittance (T-dw),” which includes the portion of visible light that
contributes to fading. Lower numbers indicate less fading.
**High-solar-gain glass uses "hard-coat™ or pyralitic coatings.

© 2006 JohrmWiley& 8ons  BestPraétices Guide to Residential Constrution




ANMUAL ENERGY COST COMPARISON OF 51X FENESTRATION

SYSTEMS IN SIX SOUTHWESTERN CITIES
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B Hi perf 3 pans Low SHGC + shutters
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Figure 1. The annual energy cost associated with the windows 15 cut roughly in half by going from ordinary
aluminum frame double pane windows to spedctrally selective Low solar gain low-g glass.




EITIEERT]  Annual Energy Performance of Glazing Types by Climate.
f?\ Window A

™, Single Glazing
! I| h Claar
| ' Aluminum Frama Boston, Massachusetts (natural gas, 30.90them and electricity, $0.130kWh)
U-Factor=1.25 |
SHGC=0.76
VT=0.74

Window B
Double Glazing
Clear

Wood\Vinyl Frame
U-Factor=0.49
SHGC=0.56 Chicago, Illinois {natursl gas, $0.504herm and electr
VT=0.58 |
Window C
Double Glazing
Tintad

WoodVinyl Frame
U-Factor=0.42
SHGC=0.46
VT=0.44

Window D Atlanta, Georgia [natural gas, $0.60therm end electricity, $0.082/kWh)
Double Glazing

Low-E (high solar gain)
Wood\Vinyl Frame
U-Factor=0.36
SHGC=0.52

VT=0.53

Window E
Double Glazing
Low-E (low solar gain) Phoenix, Arizona |netural gas, $0.70/herm end slectricity, $0.118&Wh)
Wood\Vinyl Frame ]
U-Factor=0.32
SHGC=0.30
VT=0.50

=

mo Om

30.122/%Wh)

=

]
| [B] Heating Cost

| [] Codling Gost

maoom

=

mo Om

=

moam

NOTE: Annual energy-performance figures were generated using RESFEN software for a
typical 2,000 square feet house with 300 square feet of window area, equally distributed
on all four sides, with typical shading. Costs for heating with a gas furnace and

cooling by air conditioning are based on typical energy costs for each location. U-factor,
SHGC, and VT are for the total window, including frame.

:OURCE: Reprinted with pgrmission from Resjdential Wipdows, 2nd Editjgn © 2000, John, Carmgdy, .
® 2006 John Wileyd: Sons,.Best Practices.Suide:toResidential Constrution




Low E glass coatings work by reﬂec‘cing
or absorbing IR light (heat energy).
The thickness of the Low E coating and
the position in the window
(#2 or #3 surface)

dictate how the

window will perform.




When installed on the #3 surface
of an insulated glass unit (1G),
the Low E coating will reflect

IR heat from inside the room

to help reduce the
energy loss during
the cold months,
thereby reducing
heating costs.

Short wave
radiation
(eq sun)

outside

HIGHER SHGC



When installed on the #2 surface
of an IG unit, the Low E coating
will reflect or 3bsorb IR heat
from the outside, thereby

reducing solar gain
and cooling costs
during the

warm months.

LOWER SHGC

WAVE
INFRARED

Solar heat absorbed
___— bylowEllcoating
= on #2 surface

IN'WARM CLIMATES — I—- INCOLD CLIMATES

Absorbed heat Absorbed heat
reflected to outdoors conducted indoors



6.3 The Canadian Energy Rating (ER) System

Although CSA-A440 protects the consumer and is the minimum performance standard
referenced in most building codes, the bottom line for the energy-conscious consumer is a
window's Energy Rating, or ER number, based on the CSA-A440.2 Energy Performance of
Windows and Other Fenestration Systems standard, which applies to all windows and sliding
glass doors, and the CSA-A453.0 which applies to all swinging or entry door systems.

A window's ER rating is 2 measure of its overall performance, based on three factors: 1)
solar heat gains; 2) heat loss through frames, spacers and glass; and 3) air leakage heat
loss. A number is established in watts per square metre, which is either positive or negative,
depending on heat gain or loss during the heating season. The range is wide. Fig. 31 lists
the typical ER ratings for windows most commaonly available.




Window| Max. Air Leakage Rate
Ratings (m?/h)m™

Al 2.79

A2 1.65

A3 0.55

Fixed 0.25

Window Water Leakage Test
Ratings (Pressure Differential (Pa)

B1 150

B2 200

B3 300

B4 400

B5 500

BE 600

B7 700
Window| Wind Load Resistance
Ratings Test Pressure (kPa)

C1 1.5

c2 2.0

C3 3.0

C4 4.0

cs 5.0

ER Scores for Windows

Double, Clear, Thermal
Break, Aluminum

Double, Clear,
WoodVinyl

Double, Low-&
Doubbe, Low-g,
Argon-filled

Triple, 2x Low-2,
Argon-filled

Quad, 2x Low-a,
Argon-filled

. Operable

[ Fixed

Watts per sguare meter of window




Fig. 31 - Typical Energy Ratings (ER)

. Type of . Fixed Operable

Moderate-cost, Double, low-E,
. Insulated N 0
high-performance argon gas

b . _ Triple, low-E
oest hlgh. p!:rmrnjanr::: Insulated coating, krypton +8 +1
commercially available gas







Matenal's Lesource Mig Embodied |Energy Used Ozone Emissions
Depletion | Emissions NEergy Depleti Dunng Life | Disposal

(lass fiber,
Tesin,
polystyrene
insulation
Wood and
Alum Clad Woo aluminum










INDOW SELECTION CONSIDERATIONS

*

*

Py Q@ S & A\O 3
winoow TYPes v/ & SV f S8 &S S P
Horizontal sliding * ®
Drwub;(.e hung *
Double hung (reversed) L 2 %
Casement (out) = ® -
Casement (in) * *® £ R
Pivoted (vertical) £l s &
Pivoted (horizontal) k2 £ L % *
Top hinged (out) £ ® ¢
Bottom hinged (in) * + - * %
Fixed sash
Jalousie . - *

Source: National Bureau of Standards




COMPARE WINDOW FRAME MATERIALS

Will not crack

Will not peel

Will not bend or warp

Paintable

Wood window-like profile

Available with wood clad interior

High energy-efficency coefficient

Will not stick due to expansion &
contraction

v

FIBERGLASS

v

C LR

modernize

ALUMINLM

v

L S«

Window Types

Energy-efficient windows come in traditional styles.

|

|

1} [ee
1
(1] "

Awning
fiiu
LiY
I
i
|
|
Fixed

Double-hung

Sliding

Casement



Aesthetics Performance
Type Sightlines OFI:I-ISh Cusct'ortl:nzatuon Energy / Thermal Strength® Dl.;‘ﬂ:[l:ty Maintenance . Co::; Cost®
ptions ptions PBeronmance: | 0 urability
Resistant 4
Vinyl' * * * * Ak * * Kk * H ¥ *H K $
Extruded PVC frames
Fiberglass' * Jok * * kK * % *Kk %k * K%k F % ¥k $
Frames made of a
composite material of
glass fibers and resin
Aluminum * %k * %k ¥k ok %% % themally broken 4% * Kk ek * $%
Extruded alumimum +* non-thermally broken
frame
Wood-Clad Aluminum *%k J k% Fokk * ¥ thermally broken * %k * * * % $3-55%
Aluminum windows with a * non-thermally broken | varies by wood Requires
wood trim piece attached species refinishing
to the exterior (reseal/repaint) in
future years
Wood * % ¥k %k % ok ok * * J ¥k $5-55%
Solid wood frames or split varies by wood Requires
finish species refinishing
(reseal/repaint) in
future years
Fiberglass-Clad Wood * ¥ * & T Fo i * *h ok b8 & ¢ 2.8 & ¢ $%
Wood windows with a varies by wood
fiberglass exterior cap species
Alum-Clad Wood * %k ok & ok ok & 4k * ok k % ok * % $98
Wood windows with an varies by wood
aluminum extrusion cap species
on the exterior
Steel F k4 Je ok F ¥ ¥ % ¥y thermally broken %k ¥ %k * %k F ¥k $$58
Steel frames made of hot * non-thermally broken
or cold-rolled steel and
bronze




Sustainable foam
Proprietary triple reverse seal

EcoSpacer™

Inert gas fill
Suspended film

Wet glazing

Tnple-fin weather stripping

* Triple weather stripping offered in casement and awning frame styles
Double weather stripping is included in all other frame styles




high-guality triple
insulation glazing

with inert gas filling
and warm edge spacers

solid wood casement
frame with thermal
insulation core,

profile strength 105 mm

fuo

circumferential
L seals in the

casement frame

thermal separation

solid wood '
| blind frame for an |mpr0\ted‘
| with thermal L thermal protection

insulation core, —|
profile strength

105 mm large wolume rain bar
L (in different colours)







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

FIGURE 14.28

A typical detall of a glass mullion in
suspended glazing assembly.




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 | i o ‘ _ AT
Sanaa S







@' Archweb it SANAA - Glass Pavilion al Toledo Museum (2001-2006) scala 1:100 (metri)




HOCPING MEMBRANE
LA TROK

“mm low Iran lamnasod glass

3 CLEAR
ARODIZED ALLM

FOYER 1

#on laminated glass

o

CAVITY

CAVITY

COLLECTIOIN EXHIBITION 1

TOLEDO MUSEUM OF ART GLASS PAVILION DETAILED PLAN S=1/50

FEED DUCT =

TOLEDO MUSEUM OF ART GLASS PAVII
















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

For the most part
laminated qlass has
replaced the use of
monolithic panes as
- they are stronger
and more break
resistant.
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Although the
trianqular structural
frame is made from
steel, the glass support
system is all glass


















Apple Store, Pudong, Shanghai
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Hotel Ceiling, Mexico City



ﬁﬁ%ﬁ‘ﬁ HinNe

R NP Ney e

S " !llll'lll e‘.‘llul CH o,‘o, e.ie.se: ; “.‘“ iy o ll'

2 B \\\i \iliillll illlllilli ek llf{: (e

; - R f ;:..\, ; .O
i a8 z‘*!!l—'-: =t N
i £@E . W%

=z i il
| %w im

_r bt 7 R AN 'Y
£ .
. A N i

.}) '. :;.;{

N

o

i
Mlk AR A ;*,‘“E..

Ili illllllli dl

Ol









Wright, Chicago
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Even a very dark tint can destroy the view












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)
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London, England

Ateliers Jean Nouvel
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Il Office Building
~ Brisbane, Australia
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Siemens HQ

Masdar City, Abu Dhabi, UAE
Sheppard Robson Architects B
2015
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The Branley Museum
Paris, France
Ateliers Jean Nouvel
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What is it like to have
no access to 3 real view?
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s _Nelsoh Atkins Art Gallery
[T b N AL L iansas Citye, Missouit s
i by L G G Stever Mall Archittects "
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Channel glass
used for the

opaque wall
sections on an
office building in

Rerlin
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Parking Garage

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

o -
fy =
= - S _- I.I_r_ - o
iR -
P e N A

Trinity Laban Dance Centre
London, England
Herzog & deMeuron
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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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Japan National Pavilion
Shanghai Expo 2010
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Parkview Green | ;
Beijing, China







T e - - =
it I >
e .

Allianz Arena
Munich, Germany






The Shed
New York City
Diller Scofidio Renfro







This is 3 very brief overview — | cover this
in great detail in Arch 570 offered in 3B



o This is 3 frameless system of making
large glazed fagades

|« 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

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




; The Serres, Paris
= Peter Rice
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CABLE NET SYSTEM
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All of the schools built in the 1950s and 1960s
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Mist Pattern Ribbed Fattern

Lorona Pattarn Double Star Pattem
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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

— MORTAR ABOVE ANCHOR

CALKING

LIMITATIONS WHERE PANEL it et
ANCHORS ARE USED:
MAXIMUM AREA = 100 SQ. FEET

MAXIMUM LENGTH =10 FEET | PANEL
ANCHORS

PANELS OVER 10" LONG, USE THIS HEAD DETAIL




. 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"

" PC
Expansion 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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SPANDREL BEAM DEFLECTION
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SPANDREL BEAM DEFLECTION
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DIFFERENTIAL SPANDREL BEAM DEFLECTION
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COLUMN SHORTENING
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WIND AND EARTHQUAKE DEFORMATIONS




FIGURE 155

L Distortions of curtain wall panels

r illustrated in cross section: A. Bow
due to greater thermal expansion
outside skin of the panels under h
summertime conditions. B. Twistin
spandrel beams due to the weight
the curtain wall




These drawings of the north
elevation of an actual high-rise
building show the basis for the
designer’s choice of curtain-wall
design loads. The irregular lines on
the left-hand drawing are wind-
pressure contours determined from
wind-tunnel testing based upon the
maximum wind velocity recurring
during a 100-year period. The
consultant, after studying the wind-
pressure diagram, designated three
different design wind pressures.
These are illustrated by the three
gray tones in the right-hand drawing:
area A = 73 psf, area B = 56 psf,
and area C = 42 psf.




Velocity (my's) [Pressure (Pa))
200,952 [26678.869]

. .=
Analysis: 3D

Wind Speed: 100,000 (m/s)

Length:  382.840 (m)

Width: 457,977 (m)

Height: 250,456 (m)

 Vaoxel sizee—3.578 (m)

174.030 [20009.152]
142,095 [13339.435]
100,476 [6669.717]
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SECTION/ELEVATION

HORIZONTAL WALL SECTION

1 CROWN CONDITION

—




ELEVATION

F AT N
VERTICAL WALL SECTION
cr A ] VERTICAL WALL SECTION
HORIZONTAL WALL SECTION VERTICAL

HORIZONTAL WALL SECTION
WALL SECTION {ORIZONT. ALL Tl

2 TYPICAL CONDITION 3 BASE CONDITION
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AT&T HEADQUARTERS
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A typical tower floor (below) has
184 vertical mullions: 64 outside 9(
degrees, 56 inside 135 degrees, 32
inside 90 degrees, and 32 180 de-
grees (the typical detail for conven-
tional curtain walls). The pleats are
resolved into spires at the top (left)
and arches at the bottom (detail plan,
bottom).
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ELEVATION, TOWER SPIRES
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CURTAIN WALL “SYSTEMS”



ELEWVATION




STICK SYSTEM - GENERAL STICK SYSTEM - JOINERY
e - 1. Anchor

2, Vertical mullion—interlocks vertically

3.  Rail installed on shear blocks
4, Spandrel backpan and panel

5.  Vision lite

c ' 4
A Snap cap (1) (2)
L ,
B Pressure plate ik s
C Thermal break Typical horizontal / vertical connection
D Expansion joint ={?
. - S
E Horizon rail A Vertical muliion
F Vertical rullion B shearblock orspigot -
G Shear mullion (several different designs available) Te—
H Corner block C  Joinery sealant or tape
T D Fixing screw
G
1 E Bedding sealant for corner block
—D
F Horizontal rail
G Comner block T G
(typically necprene rubber)
N Outer surface of comer block extends to the same P

plane as top of thermal break, |

Figure 2.2: Stick system - general - Figure 2.3: Stick system — joinery — typical horizontal/vertical connection -




STICK SYSTEM - JOINERY

Typical expansion joint assembly

Mullion

Bond breaker

ry — typical expansion joint assembly




UNITIZED SYSTEM - GENERAL

Split mullion

Mullion

Figure 2.5:




UNITIZED SYSTEM JOINERY UNITIZED SYSTEM - GENERAL

Four-way stack joint concept

Spiit mullion

T o R ——
Rai fixing Frame lowered into position onto installed frames

Predrilled holes s Mullion interlock

o 0O W b
2
¢

Interlocking rail

Mullion interlock is engaged —frame is rotated and
lowered into position

m

Horizontal rail, often open section,
ncofporating screw lots \\— E

Sealant continuity hole

m O O b =

Airseal gasket

F Sealant applied inside horizontal®

- Closad saction horizontals may use
butyl tape seals

Figure 2.6: Unitized system — joinery — typical expansion joint assembly Figure 2.7: Unitized system — general — four-way stack joint concept




WINDOW WALL - GENERAL

MULLION AND PANEL - GENERAL

1, Anchor
2. Mullion

. = T 1,  Stickor unitized system
3. Prefabricated frame : - . installed between floors

Visi
4, Anchor strip 2.  \Vision lte
3.  Spandrel pane

4, Slab edge cover

T

Figure 2.8: Mullion and panel — general ) I Figure 2.10: Window wall

general




Vision unit ~

-

- i
L Spandrel unit i . FIGURE 1540

# o An exploded assembly diagram of the
aluminum components for the lockstrip
gasket curtain wall Short clips with
screw ports are screwed to the vertical
mullion to allow attachment of the
honzontal mullions with flat-head screws
(23139). (Courtesy of Amarlite
Architectural Products)

=
e e incarl o P o
op
of vertical glazing
ead.

FIGURE 1535

A three-dimensional view of the
assembly of the horizontal and vertics
muthions. (Countesy of Amarlite
Architectural Products)

al



Exterior snap
o dress cap

Pressura plate
oF Cap Srew

S m >

Pressura plate

Exterior gaskst or taps

& azing unit

mm B

Intemior gasketor ape

Ly

Irtenor frama—
tubular or split

Thamal break
Screw chasa

& azing cavity

X &« =~ T

& azing plane / shoubder

Figure 2.12: Glazing method — exterior batten




Pt
L

I

Figure 3.1: Components and materials

Ty =
I\.i.-’ E«.r!:) '1_'".-’ o LA
P
I\._.-"
Pt
(®) Racn
i -
£
L2
1, AMNCHOR
E, HORIZONTAL RAL
3. BACKPAN
4,  |MSULATHORN
B SPAMNDREL ADAFTER
£, INNER GLAZING SEAL
7. INSULATED GLAZIMG LINIT
B, THERMAL BREAK
% EXTERIOR GLAZING SEa|
10, PRESSURE PLATE

1. PREESURE PLATE FASTEWER

SHAF CAF




Horizontal

mullion
' — Drain hole

Drain hole

Opaque
Spandrel panel




Extedor siicone
weathersaa

Badker rod

GEazing unit

OOl

Silicone-compatibla
fape or gasket

m

Structural silicons —
common position for
split mullion or 455G

F Structural silicone —
common position for
sfick or 255G

G Sillicone -comp atibla
tapa or gaskat

Figure 2. 14: Glazing method — structural silicone (55G)

FIGURE
Hortzont
appear

extenor

14.23

W




Shap caps

Custom
Standard J—

502 inchas) or
o mm (2 28 Inchasy

Figure 3.12: Snap caps




BACKPAN

SMOKE SEAL
FIRE STOP
/ _,.l"'. I e I R
L fé.'f .
7 4. 4 o

Figure 4.12: Firestopping and smoke sealing




SEALED GLAZING

SHAP CAP

FRESSURE PLATE

FORMED METAL
BASE

RIGID INSULATION

MEMBRANE TIE-IN

WATERPR
) MEHBE,

TERMINATION AT GRADE

SPANDREL PAMEL

SEMLEIGID INSULATION

TS
- FORMED
METAL MEHERANE

MEMIRAMNE COMMECTION

STRUMCTURAL
COMNCRETESLAR

METAL
BACK PAN

AP ¢
DRAINAGE PATH
PRESSLIREPLATE

ANTIROTATION
SPACER

SEMLRIGID
INSULATION

FORMED!
(&) TERMBATION |
e PANEL  ——

SLSFENDED
METAL SOFFIT

TERMINATION AT SOFHT

Dertail 1: Termination at grade

Detail 2: Termination at soffit




TERMINATION AT PARAPET

Detail 3: Termination at parapet



L
g,
SEALED &z
GLAZIMNG UINIT
SETTING BLOCKS AT 14 POINTS
- ,

SMAP CAP

PRESSURE
PLATE

DRAINAGE PATH

SEALED
GLAZING LINIT

INTERMEDIATE HORIZONTAL

EXTRUDED
ALUMIMNUM MEMBER

ERAMDREL
PAMEL

AMTILROTATION
SPACER

SHAPCAP

() PRESSLIRE
2 LAT

DRAINAGE PATH

EXTRUDED ALUMMUM
RAIL

SEALED GLAZED UNIT

SUSPENDELD
CHLIMG

HORIZONTAL AT CEILING

Detail 4: Intermediate horizontal

MULLEON

. aq
4 T
= 4

N @ a

SEMI RIGID

INBLILATICN

METAL BACK

PAN

Detail 6: Horizontal at ceiling




INSIDE VERTI

Detail 8: Inside vertic




SNAP CAP
BELCVY — —

SEALED GLAZING

(2)
RAIL 2)
CORMER Oy
MULLICN o

METAL BACK e ','\
PAN o

SEMI-RIGID
INSULATION

SPAMNDREL
PAMEL

STICK FRAME SYSTEM SSG
OUTSIDE CORNER (ALTERNATIVE 1)

=
RAL (1)
SNAP CAP - s o
s BB _——  cornevmuwen (1)
‘ METALRACK (73
PAN e
SEALED GLAZING '
UNIT——, /S —— SEMRGID
™ £ 4 MEILATICN
v
£
Il

STRUCTURAL
SLICONE

STICK FRAME SYSTEM SSG
OUTSIDE CORNER (ALT. #2)

SPANDREL
PAMEL

AR SPACE

Detail 15: Stick frame system 55G owtside corner (alternative 1)

Detail 16: Stick frame system SSG outside corner (alternative 2)







SNAP CAP

PRESSLURE PLATE

SEALED GLAZING UNIT

ANTLROTATION

VERTICAL JAMB (MASONRY)

SPACER
MEMBRANE TIE 1N D

EXTRUDED ALUMIMUM O]
AIRSPACE ©)
RIGID MNAILATION :-i.'

—  AIRSPACE €)'
P - RIGID INSLILATION (+)
//, -
e ——  FLEXIBLE AIR BARRIER MEMBRANE
’ oA SMAP CAP
i s P PRESELIRE PLATE

e SEALED GLAZING UNIT

r.
% ANTLROTATION
S  SPACER
GALVAMIZED METAL { P
g |- .y EXTAUDED AWMBUM

VERTICAL JAMB (METAL PANEL)

Detail 9: Vertical jamb (masonry)

Derail 10: Vertical jamb (metal panel)




PRESSLRE PLATE

GALVAMIZED METAL

EXTRUDED ALIMMNUM

NCRETE)

Derail 11: Vertical |




Curtain Wall Attachment Systems



Example of embedded anchor components

Figure 3.2: Examples of embedded anchor components

Curtain wall is
attached to
the slab edqe
and ONLY
onto the

vertical curtain
wall frames to
prevent glass
breakage




IIEESE 2 N

£]

\' EMEEDDEDJ{ :
P -

.

™

"
=7

T
£

S e e e e e e e e e e e e e e e

Common anchaor in many stick-erected curtain wall systems

*
"

Figure 3.3



Mare sophisticated anchor

Y
L

Figure 3.4




Figure 3.5: Slab edge anchor




ANTIFRICTIC

1

TEM
AT UNDERSIDE RETE SLAB

Detail 18: U stem ter mination at underside of concrete slab




Curtain wall project will
have integrated
concepts and usually
structure for allowing
cleaning operations
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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 wing bracing AND
heat distriButed for the

upper rang













EXTRUDED
ALUMIFIUM MEM BER

Curtain wall can incorporate
operable windows

OPERABLE VENT HEAD/SILL

Detail 12: Operable vent head/sill
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