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1. Air Barriers & Sealants

Horizontal o .
mullion » AIr tightness & aileakage

Drain hole controlaremetby glasscurtain
wall systems because the air
barrier of the wall igssentiain
the structural propertied the
glass.

» The endurancef the air barrier
IS achieved by thendurancef
Drain hole the glass panel through the air
seal at the shoulder flanges of the

lnsulat'0n>_< tubularmullion and aluminum
mullion.
Opaque

Spandrel panel )




1. Air Barriers & Sealants

SEALED
DOUBLE

GLAZING —*’

SPANDREL
GLASS

£SSURE (TR *TRT
ggumgco [hu r
CAVITY: ;_7 AR SEALS
[

|

O ey Y Y

ALUMINUM MullioN

)

METAL
PAN

“ 0
i

\

» The control of heat flow iImormallyachieved

»

through the use of insulatiohhe glassurtain
wall system usesignificant insulatiorbehind
spandreplass panels. The glass is a highly
conductive material, so you have to take in tl
fact of interior condensation. To limit the
condensation from occurring the curtain wall
Incorporated witha sealed double glazed
window & athermallybrokenmullion.

A sealed double glazed window unit dawld
an indoor humidity up to about 35% at an
outdoor temperature 625 AC with little
condensation appearing on the glass.

Thethermal break also ensures that the
structural mullion is thermallgtable.(no
subject to extremes of expansion and
contraction)



2. Case Study 1: Time & Cost

A § » HearstTower
| Architect Sir NormankFoster

Location:300 W 57th St, New York, NY
10019

Constructiorstarted: 3R pril 2003
Construction completed: 2006

CKS (026SNJ A& nc aidz2NRnS
with 860,000sq. ft.of office spaceTotal
constructioncost; was $500 million.

Thebuilding was completed in 1948/
architectJosephJrban. Construction
costof $2 million and contained 40,00

square feet




2. Case Study 1: Systems

The tower's complex design with a geoddiie shape
sporting triangular steel bracing from the 10th floor u

This triangular framing pattern is known aBiagrid.

Required 10,480 tons of structural stee¢portedly
about 20% less than a conventional steel frame.

The building received the 2006 emporia skyscraper
award(citing it as the best skyscraper in the world
completed that year.)

The complex exoskeleton required extensive
harmonization within the design and construction to
create panoramic views at the corners using the
triangular bracing concepit.

The triangle braces are efficient for both gravity and
lateral loads, requiring 21 percent less steel tonnage
a conventional building of its size. )



he design also allows for
22,000sqg-ft floor plates, further
accenting the open space theme.

Thegrid section begins at the
10thfloor

Thestructure rests omega
columnsstretching to the
foundation that allow for large
open sections housing the lobby,
a cafeteria, meeting rooms and
other public spaces

D



2. Case study 1: Systems joints & connections
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2. Case Study 1: System jomts & connections
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2. Case Study 1: System joints & connections
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» TheDiagrid frame that
holds up the tower Is
assembled in a way that
stops thermal bridges fron
occurring.

Therecycled steel column:
are sprayed with an
iInsulating material, and
then surrounded by heavy
duty stainless steel sheets

——-‘> LOADING
SR CIRECTION
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2.Case Study 1: Environmental Implications

» Hearst Towewasthe first
"green” high rise office building
completed in New YorlCity.

» Thefloor of the atrium Is paved
with heat conductive limestone.

» Polyethylendubing is embedded
under the floor and filled with
circulating water for cooling In
the summer and heating in the
winter.

» Raincollected on the roof Is
stored in a tank in the basement
for use In the cooling system, to
Irrigate plants and for the wate
sculpture in the main lobby:. 5




2.Case Study 1: Environmental Implications

The LEED 3.0 scorecard tallies points in

seven craditcategories: » 85% of the building's structural steel
Sustainable Sites (S5) - 26 pts contains reCyCIematenal

Water Efficiency (WE) - ,ostsf » Thebuilding has been designed to use
Energy and Atmosphere (EA) — 35 pts. 26% less energy than the minimum
Materials and Resources (MR) — 14 pts. requirements for the city of New York,
Indoor Environmental Quality (EQ) — 15 pts. and earned a gOld designation from th¢
Innovation in Design (1D) — 6 pts. United States Green BUIldlng

Regional Priority (RP) -4 pts. Council 0s |l EED cC e
- Yy % N becoming New York City's first LEED
Gold skyscraper.

The atrium features escalators which
run through a 3tory water sculpture
titled Icefall, a wide waterfall built
with thousands of glass panels, which
cools and humidifies the lobby a'S




2. Case Study 1: Historical systems compared to

contemporary systems:

» The original cast stone facade has been

preserved in the new design as a designat
Landmark site

The main entrance is flanked by Comedy
and Tragedy on the left and Music and Art
on the right. Sport and Industry are above
the corner at 56th Street and Printing and
the Sciences are located on the building's
major corner at 57th Street

The perimeteand corner vieware freeof
vertical columns. The steel framework
forming a diagonagrid visible, showing the
four-story-tall, grade65 steel triangles
prefabricated by th€ivesSteel Co. 0
Roswell, Ga f)



2. Case Study 1: Systems comparisons
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Selection Criteria Stick Curtainwall Unitized Curtainwall
Project Size Small Large
Complex Monolithic

Wall Configuration

(Mary changes inplans, &g
coffits, cormers, atc.)

(Larpe expanaes of flat wall)

Joint Pattern

Random

Uniform horizontal sill line

Glazing

Field

Factory

Inter-story Movements

Very limited

Inter-locking frames
accommodate movements

Subject to site variables

Controlled factory

Quality Control (Both ariwi t and o
° :‘c;: ‘:r’n'::;‘ v conditions
Modification Can'be cuf;:;'tg-ﬁt in the Pre-engineered
Sealing Subject to site variables Minimal field sealing
High
Field Labor Cost (Many parts to track and Low
aesemble) k=
. Fast
Field Labor Duration Slow (Often sattng 75 sqf o more
D unit)
Set from the interior

Access and Safety

Exterior access required

(Exterior cptional)



2. Case Study 1: Systems comparisons
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2. Case Study 1: Systems comparisons

Typical Glass Performance for Standard Four Side Glazing Using

Recommended Conditions.
Design Pressure (kPa)
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Annual Heating Energy (MBtu)

2. Case Study 1: R - Value
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3.Rain Penetration & Moisture Control

RAIN AIR SEALS
DEFLECTOR;
OPENING —* |-y PRESSURIZED
FOR P %Ag ZONE
PRESSURE  |ii< . o
EQUALIZATION wi

3

»

»

»

Using the rain screen principal limits
the penetration and control the moisture
coming into the building

If the air that leakghrough cracksf a
facade while a rain storm madtthe
water impinging on théacadewould
go straighdown the surface and little
would penetrate the wall.

A rain screen Is aavity behind the
exterior surface that is connected to the
exterior but sealetightly to the

interior. The innersurface. (known as
the air barrier of the wa)l )



3.Rain Penetration & Moisture Control

»

Watervapor alwaygries to migrate from a region of high watexporpressure to a

region of lowelpressure. Thaaner pane of the sealed double glazed unit and tr
aluminum/steel inside surfaces of the mullion provide the necessary vagier
diffusion control. Sealants also contribute to the continuity ovép®rbarrier.

Load-bearing wall

e Interior dry wall

Thermal insulation

~——— Thermal insulation

A
: : : _ . Sheathing board/
\ \ ) _ Sheathing e R \ e :
NONAT RN L] board/airtight barrier  ~ NN <\ il
N\ W\ N\ \\ N B N\ \ \\ N, \\ N Anch te
N, N RN Anchor plate R R - forcsu(:-gl:me
\ o for sub-frame \ \
NG TN N t NN AT NN
NN LI Rainscreen cladding S Y e gggdﬁe“
\ \ \ N\ '
\ t Vegtllat:?n Cavity \ < Ventilation cavity
1 ' e 2 ' and sub-frame )
—3 =
Diagram A Diagram B

Fixing system for solid-wall construction

Fixing system for modular construction



CASE STUDY 2: seattle public library
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CONSTRUCTION AND TIME
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15 admnistration
14 operatons

13 collection services

12 gavernment & law

11 man coliecton

10 man coliecton

9 man ccliection

8 man coliection
1 tech leaming

5 chil

4 general
&

3 readers’ forum

1 public forum

System flexibility forms, sizes, effective spacing
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System movement and seismic resistance
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System movement and seismic resistance
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1. Systems flexibility & Sizes

»

»

»

»

»

»

HIGH TECH fast construction and
flexibility allow GFRC to be an ideal for
high tech offices and facilities.

HOTEL/HOSPITALITY- casinos, hotels
and resorts benefit from GFRC panels
speed, design freedom and durability.

HOUSING- with its qualities developers
can maximize the value of development.

STADIUMS/SPORT VENUESbenefit
from the speed and flexibility of the
GFRC cladding system.

SIZES

MaXxi mum sSsi1 ze of GF
450 but because of
typircally 80 x



2. Case Study

» Baltimore Washington Medica

Center

» (BWMC)sa hospital in GleBurig
Maryland that is part of the University
of Maryland Medical System.

5/8" GWB ON
3 5/8" STUDS
GGGGGGGGG =
R
2 1/2" SPRAY & /
INSULATION %
3 9 1/2" SLAB

GFRC WALL SECTION




oy stemrComMpPariSONsS WalrR'erma
Insulation/R value

» The type of thickness of the
material used for a system can
vary the thermal quality of a
building facade. Thermal impac
a facade has on the building Is
determined the R value. The R
value calculates the -Malue for
the entire facade system. The
lower the U value, the better it
IS at insulating. Based on these
charts, GFRC Is the best
insulating system. )



