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Worlds Tallest Buildings......



G.JAMES

Abedian School of Architecture
Bond University Presentation

Presenters:

Gary Aspden — Glass Marketing & Technical Manager & Jim Stringfellow — Commercial Facade Engineer



G.James bring Architect’'s dreams to reality....

A monumental building is:
an enauring work of art on a grand scale, viewed by a captive mass
audience, functioning as a habitable structure.

One Central Park, Sydney Sir Samuel Griffith Centre, Gold Coast
CTBUH Annual Awards - Best Tall Building Worldwide 2014
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Architect’s
Aims:

Architect’s
Duties:

The Journey from Concept to Reality ...

1.
Concept

The inspired idea
and its
presentation

Client engagement

2.
Development
Application

3D appearance
renderings & basic
plans showing
appearance

Client & Council
approval

3.
Tender
Documents

General
“massaging” of
design into shape

Consulting team
coordination &
tender dwg/spec

4,
"Value
Engineering”

Design
compromise to
meet practicalities
and budget

Builder options,
appraisals,
accounting &
contract dwg/spec
revisions

5.
Facade
Contractor
Design &
Construct

Detailed design
compromise to
meet REALITIES.

Meet program

Working WITH
facade contractor
to solve a myriad

of problems,
approving
materials &
checking drawings

Verrrrry

[ yerrrrrry

6.
Procurement

Manufacture &

Transport

Ensure best
compromises to
achieve intent &

confidence in
facade contractor

Factory QA
approvals &
variation $
management

7.
Construction

Minimise costs of

unexpected items

Balance program
vs. quality

QA site checks &
progress claim
appraisals

Architectural Control

8.
Handover &
Occupation

Meet completion
date, achieve
certification &

hope for
recognition!

Defect inspection
final document
submissions &
client feedback.




... Compromise i1s Needed for Optimum Results

* Facades must meet budgets
Safely withstand actions of:
* Wind
» Flexibility of Architectural detailing can achieve the intent cost effectively ) ga'r:_ ht
+ Sunlig
* Heat & Cold

* Practicalities of performance MUST NOT be compromised

Control the passage of:

* Heat
« Air

» Light
* Sound

Consider practicalities of:

* Materials

» Longevity

* Manufacture
» Transport

* Installation

Abedian School of Architecture, Bond University, Gold Coast
Architect: Cook Robotham Architectural Bureau (CRAB) - Sir Peter Cook

(I G.JAMES



Consider the Options...

Riverside Centre vs. Riparian Plaza

“%ooal alm';m doesn T dete " - 77‘0«4/17 Siedlen



What I1s Glass?

* Itis a non crystalline solid
= 5000 B.C. first glass is made
= 17t century - first window glass

= |f glass could be made without surface flaws
it would be 4 times stronger than steel.

* No other product can provide:
= Daylight
= Views
= Protection from the elements
= Performance

= What you can do with glass is up to your
Imagination

(I G.JAMES



The Float Glass Process

Raw Material Silos

70% Silica
QOO 12% Sod:

13% Lime
Weighing &
Mixing . Annealing . Cutting &
Melting Float Area Lehr Inspection Storage

Heaters

Molten Tin

Materials are Mix is melted in Malten glass is floated on Glass is slowly Glass is Glass is
weighed and furnace top of a bath of molten tin cooled in lebr to automatically  automatically
mixed and starts to cool slowly pravent build up of inspacted to cut to size
stress detect flaws

http://educationcenter.ppg.com/

(I G.JAMES


pilkington.wmv
pilkington.wmv

What are the options in Glass?

 Clear
* Lowlron

« Body Tinted (Grey, Green, Blue, Bronze,
SuperGreen, SuperBlue, SuperGrey)

 Patterned Glass




What can we do with this Glass ?

« Annealed (Normal) T premp——
Glass T
 Furnace Thickness 80% (1)
(t=100%) 1
+ Toughened 0 Stress 20% (t)

» Toughened Heat Soaked
» Heat Strengthened

 Laminate

e Coated

« Offline (Reflective, Low E)

* Online (Reflective, Low E)

Curve Glass

G G.JAMES =



Is all "safety” glass safe?

In applications of:
« Shear walls;
» Overhead,;

« Balustrades




Is all "safety” glass safe?

In applications of:

e Shear walls:
 Qverhead:;
 Balustrades

Beware of the post-breakage risks associated with toughened and toughened laminated glass! G.James internal policy is decades ahead of legislation
around the world, which is only now catching up - Singapore: recently; Canada: soon; USA: debating; Australia- ???

(’ G.JAMES



What can we do with this Glass ?

Coated
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* Online (Reflective, Low E)

 Curve Glass




What can we do with this Glass ?

 Double Glaze, also called
12 12 34 1234

,\‘—
“Insulated Glaze Unit” (IGU) :
. . VEA | . .
Exterior | Interior Exterior s  Interior Exterior = . Interior
Monolithic Glass Insulating Glass Unit (IG) Laminated Glass
12 3456 1234 56

A \
Exterior | ﬂ ! Interior Exterior | ~ D | Interior

IG Unit with Laminated Inboard IG Unit with Laminated Outboard

J.
Exterior: ! u ! . Interior

1G Unit with Laminated Outboard & Inboard

Glass surface number terminology

Defining



What can we do with this Glass ?

« Ceramic Paint ;
+ Ceramic Frit ‘ | ‘

 Two Pak

(I G.JAMES



Use Glass to create the "LOOK”






http://www.google.com.au/url?sa=i&rct=j&q=shanghai+apple+store&source=images&cd=&cad=rja&docid=9hqfX51-t_dCzM&tbnid=iY5tZpdqS-A5YM:&ved=0CAUQjRw&url=http://www.freshnessmag.com/2010/07/13/shanghai-apple-store-inside-look/&ei=dExCUe7HGszomAWVqYCwCQ&bvm=bv.43287494,d.aGc&psig=AFQjCNEyiYE5Y7C5mdhtuzgLaXgCpSC1Hg&ust=1363385802367748
http://www.google.com.au/url?sa=i&rct=j&q=shanghai+apple+store&source=images&cd=&cad=rja&docid=9hqfX51-t_dCzM&tbnid=iY5tZpdqS-A5YM:&ved=0CAUQjRw&url=http://www.freshnessmag.com/2010/07/13/shanghai-apple-store-inside-look/&ei=dExCUe7HGszomAWVqYCwCQ&bvm=bv.43287494,d.aGc&psig=AFQjCNEyiYE5Y7C5mdhtuzgLaXgCpSC1Hg&ust=1363385802367748
http://www.google.com.au/url?sa=i&rct=j&q=sydney+apple+store+&source=images&cd=&cad=rja&docid=I89Uw07W6jPS6M&tbnid=dD6M5baCWrQV7M:&ved=0CAUQjRw&url=http://blogs.sybase.com/ithain/?p=1225&ei=j1RCUYr4N-igmQWcjYGwAQ&psig=AFQjCNEo4pgCiAl1CInX4kRc4TFQ9Otc2g&ust=1363387614276368
http://www.google.com.au/url?sa=i&rct=j&q=sydney+apple+store+&source=images&cd=&cad=rja&docid=I89Uw07W6jPS6M&tbnid=dD6M5baCWrQV7M:&ved=0CAUQjRw&url=http://blogs.sybase.com/ithain/?p=1225&ei=j1RCUYr4N-igmQWcjYGwAQ&psig=AFQjCNEo4pgCiAl1CInX4kRc4TFQ9Otc2g&ust=1363387614276368

Facade Framing / Support Systems

Z//@J/ﬂa’é s The sbin, whad %w% boresr &

Aluminium Framed

*  Window Wall

e Curtain Wall

» Captive Glazed

« Structurally Glazed

Advanced Structures
e Steel Truss

e Cable Truss
e Grid Shell
 Cable Net
Frameless

« Shopfronts
 Glass Fins
e Structural Glass

(’ G.JAMES




“I need 6m tall x 3m wide glazed
pivot doors. What's G.James
standard product for this?
And if you don’t have a standard
product, why not!”

“...well, there aren’t too many ém tall
people around,
so there hasn’'t been much demand for
doors of this height.
Lets first see if there is an economic
solution amongst G.James standard
product range?”

Defining
Spaces.




Indicative Commercial fixed glazing sizes: General Commercial Product Limitations on sizing of Operable Door/Window Sashes

Cost effective mullion ctrs Product/Series/Type Max. Sizes -Ht & Wd (mm)  Hardware Limitation
are between 1200 to 1800 « 150 Series
_ T.H.LS. - Single and double glazed 1800 x 1500 24 kg @ 90° opening
. 450 Series (nom. 100 deep) 100 kg @ 20° opening
. Awning - Single glazed only 1500 x 1200 24 kg @ 90° opening
~ 3000 max. frame height 100 kg @ 20° opening
Casement - Single glazed only 1500 x 800 52 kg
e 165 Series Sliding windows 1600 x 1200 48 kg per sash (4 rollers)
« 245 Series Commercial Sliding 2400 x 1200 200 kg per sash
*Upgraded design version 2600 x 1200 200 kg per sash
* 265-660 Series
. Awning — Single glazed on 1500 x 1200 24 ki 90° openin
* 650 Series (nom. 150 deep) “ e Y 100 ?(g@@ 200 opemgg
~ 3500 max. frame height Casement — Single glazed only 1500 x 800 52 kg
* 445 Standard Sliding Door 2700 x 1500 200 kg per sash
*Custom design version 2800 x 2200 450 kg per sash
e 475/476 Series Hinged Doors
475/476-200 2400 x 1000 Hinged
2400 x 1200 Pivot
2400 x 1800 Siiding (Please check auto-door usage)
» 850 Series (nom. 200 deep) 475-300 2700 x 1000 Hinged
2700 x 1200 Pivot
~ 4500 max. frame helght 2700 x 1500 S“diﬂg (Please check auto-door usage)
e 477 Series Bi-Fold *477-220 minimum sash width 700 mm and 477-300 minimum sash width 750 mm*
477-100 (E2) Bottom rolling 1500 x 1200 40 kg per sash (E2)
477220 (E2) EvenlLeaves 2400 x 1100 40 kg per sash (E2)
477220 (E2) 3Un-Even 2400 x 950 40 kg per sash (E2)
477-300  (E3) 3000 x 1200 80 kg per sash (E3)

(n G.JAMES



“But man has set foot on the
moon!
Why can’t G.James give me a 6m
tall x 3m wide glazed pivot
door?”

“... sure, if you have the budget
and timeframe of NASA,
G.James will gladly assist in
lightening that load on your hip
pocket...”

G G.JAMES



Are these the largest glass pivoting doors in the world? - Antwerp residence

G.JAMES



Caution Is needed...

Beware! (b a/fnof%aalona//, gou hove o M;L of care Ao mw«ww/a«wﬂio 44%%?

Apple Store Shopper Crushed Under 800 Pound Glass Door

Leshe e

o

How to
minimise the
risk?

BETHESSA
TODAY IN HORNIFY

B CoMMENTS

Through
prototype
testing.

POl via Reaat

An Apple store shopper in Bethesda, MD was senously hurt on Monday whon
one of the store's massive glass doors came unhinged and fell on him

According to blog Bethesda Now, "the adult male patient was taken Lo o local
hospdal with senous, believed to be non-ie threatening injuries * The store
remaned open afterward Someons claiming 1o be a fnend of the inpured party
100K 10 Roddit to post a photo of the meoident, saymg that the man's polvis was
crushed by the door and that Apple "hasn't made any attempts to get in touch
with him " That was yesterday

(i G.JAMES



How do we test glass ??

H:\video\common\glass\Convert\bullet resistant.wmv

(I G.JAMES


//s617gja74/shared/video/common/glass/Convert/bullet_resistant.wmv

G.James test full scale facades.

« Water Penetration
« Air Infiltration
« Deflection (1 in 20 year wind load)

« Abseiler loads on sunblades

*  Proof Load (Typically 1 in 1000 year wind
load)

(I G.JAMES



Some people accidentally test full buildings
to destruction!




Design Considerations:
Wind Loads

g T (g ... consider the location

* Wind load is typically the critical load that

governs facade design for strength.
* Brisbane: approx. 3kPa wind pressure
— Sl * Cyclonic Areas: up to 14kPa wind pressure

* Inlayman’s terms; these pressures are

equivalent to the weight of how many people

T ' standing on the glass?

(I G.JAMES



An appreciation of wind pressures

'-"f_'.c’ ’»
'~';' . "‘ ¥ - ! 4
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(i G.JAMES

Brisbane:
approx 3kPa wind pressure;

« This is equivalent to how many people (~75kg ea)
standing on a typical 2400x1200 sized lite of glass?

Cyclonic Areas:
up to 14kPa wind pressure;

» This is equivalent of how many people (~75kg ea)
standing on a typical 2400x1200 sized lite of glass?



An appreciation of wind pressures

(i G.JAMES

Brisbane:
approx 3kPa wind pressure;

« Equivalent to weight of 4 people/m?

« That's a total of 12 people standing on a typical
2400x1200 sized lite of glass

Cyclonic Areas:
up to 14kPa wind pressure;

« Equivalent to weight of 19 people/m?

« That's a total of 55 people standing on a typical
2400x1200 sized lite of glass!



Design Considerations:
Weather Resistance

For leaks to occur you need:  Water + Hole + Force to drive water through hole

\ |

S - N
N A g ﬁ\\
RISVRETW E‘, s b

Ad

a\ ) - Y R‘b\‘
Y o
4}\ b b S N\
Forces: Pressure or Gravity or Kinetic energy or Surface tension
4
Types: Face Sealed or Water Head or Pressure Equalised

(I G.JAMES



Weatherproofing Principles

For leaks to occur you need: = Water + —Hole—+ Force to drive water through hole

N . ] : \
§\\ :‘§\ S by \ g \\
d \ A ~ < S A
| 1 \
PC:b "'e'““ Q_‘Q-.Q “'v_‘ 3
\ ‘ b : -. . ‘ N
J\\\ b b = _ - s \ 3
Forces: Pressure or Gravity or Kinetic energy or Surface tension
Barrier ° |
Water ® |
+ _—
Air pressure || 6|
H HY

v

Types:  Face Sealed

(i G.JAMES



Forces:

®
Water ®
—>

+ 2
Ah‘presgure Fdls |
+

Hole

Leak

X

Types:

Weatherproofing Principles

For leaks to occur you need:  Water +

4 N N
NN
E)C:> k. -

T

J\\

\P ressure y

»

Face Sealed

(i G.JAMES

or Gravity

Hole

or

+ Force to drive water through hole

§~.

d 4

< S

o <.
<. ©
=L
©f
Q‘,
~

Kinetic energy or

Surface tension



Weatherproofing Principles

For leaks to occur you need:  Water + Hole + Force to drive water through hole

N\ N N N\

[}D)(:b So Q_b-- 'Q_v )
T = M
j\g i 1 e "@ \?’

=

Forces: Pressure or Gravity or Kinetic energy or Surface tension

Rain
Screen | o

!

Drainage
Path

Reservoir

Types: Water Head

(I G.JAMES



Weatherproofing Principles

For leaks to occur you need:  Water + Hole

Water
+ >

Air pressure
—>

[\

.

Balancing force "3
of head of
water

Types: Water Head

(I G.JAMES



Weatherproofing Principles

For leaks to occur you need: = Water + Hole + Force to drive water through hole

& % N )N
NN \ Te

P=d == ‘
§ i 1 :““§ ) @E

Forces: Pressure or Gravity or (Kinetic energy or Surface tension

S

Wind
Gusting

Sloshing of
head of

water

Types: Face Sealed or Water Head or Pressure Equalised

(i G.JAMES



Weatherproofing Principles

For leaks to occur you need:  Water + Hole + Force to drive water through hole

\ N A A

!
!

[Pc:_‘J> So Q_w-- 'Q_v )
T = M
;\g i 1 S ‘@ \?’

=

Forces: Pressure or Gravity or Kinetic energy or Surface tension
Air
- Rain seal

Screen | 1 |

Vent holes It At

. to cavities
& drainage
paths

Types: Pressure Equalised

(I G.JAMES



For leaks to occur you need:

‘\\‘ l‘%‘ .
1\\§ I ®g
NN N \\'\\“

Weatherproofing Principles

Water + Hole +

Force to drive water through hole

L

o
PCZJ"> Q‘-‘a“ Q'v__v “'v.‘._ L
AN b b R 4 \ ;
Forces: Pressure or Gravity or Kinetic energy or Surface tension
Wind Gusting +
” + l : |
|
—  |= 11 v
= % +
Cavities pressure
equalise to match  + [ 4
¥ % outside wind pressure ’
+ l +
Types:

(i G.JAMES

Pressure Equalised



Weatherproofing Principles

For leaks to occur you need: -Water- + Hole
\\‘ ( ‘\\ \
I
'& N
P:b bk £

i

b
Forces: Pressure or\Gravity ) or

.Il
Types:

(I G.JAMES

+ fForcetodrivewater timouyiTitoie
; RN !
v A

< .

- N b
‘ _- v Q ..‘ @ b
e n§§‘ \b \

7.
2

Kinetic energy or Surface tension
No water is flowing
. . over airseal, so even
vad Gusting Q N holes don't leak!
Water |

Cavities pressure
equalise to outside =>
Gravity is only force

I

() I ()
acting on water l

entering cavities so it
drops to bottom &
drains outside.

Pressure Equalised



Pressure equalisation is not new

ey -0k

Insight
Drainage,
Holes and
Moderation

AN SOMG VENIoN Of TS UGN B J008Ned 1 e ASMEAS Jounal.

By Joseph W, Lstiburek, Ph.D., P.Eng. Fellow
ASHRAE

Ever wonder how we can bulld 2 30 stocy glass towes
that dosin't leak, but we can't teem 8o atwo-
stocy bouse that doesa't Jeak? The anvwer is 2 Lrde bit
of counter intuitive thinking

We bave leaned 50 2dd holes and dramage io ol
buddings in ocdec for them to work The lesson
Jearmed in tall buddings i that we can't the tan
out 50 we doun it out after it hus snteced can
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Draage Meses e MooeCEn

behold, even some enter the cup
the punwates can out of the cup due w the
slope of due cop with ) latle halp from graviey.
Doaage at wock

Lat's make it 2 bit moce compleated. Let's 3dd wind
(Figure 2). Wind enters the cup and prejsucion ot If
the wind can't get out the back of the cup (ssume the
cup kas 0o hales) 5o more wind can ente into e

front of the cup. Presto—ao wind eatry mto the cup

the . but oo matrer we dran Siow suckess
back 10 the curside s before. There's thar dounage
duag agua

Ranetenews B

Ove b e taw

Moy b &=

enter cup due

to and aran
back to exterior via grawty and sicpe of cup. Did | menticn
crainage?

» Botin wot
T e
- X Vaen b
- vy dor -
5 e v e -.
- e
R
S
& G oo ot o
-

drains back 1o extencr Note the dranage thing.
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Editoriaily Revisad: 11/04

The Rain Screen Principle
and Pressure-Equalized
Wall Design

MANUFACTURERS ASSOCIATION

Defining

Spaces.



Design Considerations:
Saving the planet

National Construction Code

SLECYVOLUNE

SECTIONJ ENERCY FFTICIENCY

OBJECTIVE

JO1
The Otsecd

« Government legislation dictates that we reduce
greenhouse gas emissions through better

thermal performance of building facades.

(I G.JAMES



How do we measure Window Thermal
Performance ?

Heat Flow

House

SHGC - Solar Heat Gain Coefficient

U-Value (W/MZ2C)

The lower the number the better the performance

':’ G.JAMES



NCC (BCA) Section J

GLAZING CALCULATOR FOR USE WITH CLAUSE J2.4, BCA VOLUME ONE (METHOD 2)

Sulding nameidescription Ciimate 2one
{1 Sample ] | 2 |
Storey Facade arens N NE E EE 2 5 w A
EE optenA | 75.6m° 332 T73m" 353m°
Opten B
Geazing ares (A 44.3nT 17.9m> 1060 19 20
Number of rows refared 1 table Delow 15 iax curenty aupiyed)
GLAZING ELEMENTS, ORIENTATION, 32E and PERFORMANCE CHARACTERISTICS SHADING * TED OUTCONES - OK if inpuls are valld)
Glazing slement Sector faced size Performanoce P2H or device Shading
otaf
OpticnA | ©o & | Helght | wiath area #f GValue | SHGC P H PH & o
] osses m) im) ™) (NFRC) | (NFRC) tmj im) )
S 185| 605 53 0.44 0.00
; S 1851 6.05 53 | 0.4 (1J41]
S 1 185 605 53 | 0.44 4 1R01]
4 S 85 605 00
3 E 850 9147 5. 44 0.750 | 2015|037 007
N | 85| 455 5. 44 00
N 155 05 5. 1200 | 1950 |02 | 000
N 185 6.05 53 | 044 | 1200 1.950 | 02| 000
N | 1851 6.05 53 | 044 [1Rs1]
[ W 85 87 5. 44 0.750 | 2015|037 | 067
85 05 5. A4 o
2 85 05 5. 44 00
k 85 .05 5. 44 .00
14 S 05 . 7 ]
15 S 1951 6.0 5% | 0.44 1104]
IMPORTANT NCTICE AND DISCLAMER IN RESPECT OF THE GLAZING CALCULATOR .f,‘m“;mvaﬁ
The Glazing Calculator has been developed by ?he AECS to azsistin 9 @ better of glazing ensrgy efficiancy parameters.
Whike the ASCE befleves that the Gazing & , ¥ used Wil procuce resuls, Rispe "as i3 and withous any representation of wamanty

of any king, Inziuding that it iz fit for any purpose of of merchansable qualty, or functions as Intended cratal
Your uze of the Glazing Caicuiator iz entrely at your OWR ik and the ABCE accepts ro labilty of any knd.

cC ©2010- \ E%a%e and Temtory Governments of Australa. All Rights Reserved

G G.JAMES
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WERS Data Search

http://gjames.com/professional/wers

( YO ( | \ BACK TO PRHOFESSIONAL CENTHE

Parformance Data as supplisd to the Window Energy Hating Scheme (WERYN)

Window Performance

0 The performance values displaysd on the following pages are for use in the catoulation of Whole of Window
(Wow)

PFart 312 These values are not 1o be used for the purpose of glass only energy requiremaents

GOy regulmments in sooordance with the Nationsl Qonstracion Code. Volume 1 (sealion J) & Volume 3

Senes « Glass » Lw SHGCwW Viw Glazing Cooling Heating
Awning Window

nan ymm Glune £ 1 Amm Air / Amm ).l 0.03 UL Eaubin A L LT
ey Clenr Lowt
Awning Window

04N mm Glwme  TAmm Alr Qap / 4 00 on 0.6a (RO AT ey LA AL AR
mm LT
Awning Window

a0 mm Clanr / 14 Alr Gap A N.F] 1 84 Doubin LA L] LA A AL L Al
Amm Enwrgy Adventege Low-|

e Awning Window 4.80 083 .8 inglw T LLE L]
imm Bnmrgy Advaniege Low.k
Awning Window

04 mm Ennrgy Advantage Low- b ) AD 040 1 64 Daubie L LR
1AM Alr Gup £ dmm Oleni
AwWning Window

oan dmm Suneigy Cleer Low.t ) 00 oM ) AR [RI ™ LAA L LA LA AJ
YAMmM Al / Amm Clmar

048 Awining Wi w R 0.04 .00 g le " L]
I Sunpate BOO Luw-k
Awning Window

040 A Aduiels /1 2min Al Oy 4 0 0.00 0.4 R L ARAAN

Amm Clwmr

(i G.JAMES



Glass Type - Thermal Improvement

Glass/Frame System Matrix

Framing Type - Thermal Improvement

1. Centre Pocket 2. Captive Face Glazed 3. Structurally Glazed 4. Captive Thermally Broken

1. Single Glazed 1. Single Glazed

n-S

Double Glazed
Deep Cavity IGU

Double Glazed
Deep Cavity IGU
Triple Glazed Triple Glazed

IGU with Interstitial Blinds

o > 0 DN

IGU with Interstitial Blinds

ok w DN

G.JAMES

o M D

1. Single Glazed

Double Glazed

Deep Cavity IGU

Triple Glazed

IGU with Interstitial Blinds

o w DN

1. Single Glazed

Double Glazed

Deep Cavity IGU

Triple Glazed

IGU with Interstitial Blinds




Energy Efficiency in Facades

Besides glass and aluminium framing options, how else can we
Improve energy efficiency in facades?

Sunshade devices

Motorised external venetian blinds

Double skin facades

* Natural ventilation

(l G.JAMES



Sunshade Devices

Design Considerations

« Minimise projections as sunshades catch wind
loads like spinnakers!

» Mitigate penetrations through facade
(potential water leaks)

» Factory fabrication for quality control &

economic labour

« Panelised in size for economic transport,

lifting & installation
« For safety - site assembly onto glazing panels
on the floor prior to panel install

« Light weight

- : s "AI h
_B : N
; H \ |
[l 2 N .
,.\ = - 8 -\
- 5 ; ¥
- » ’ A~ - % y
] ) 4 oA .
' b .
P 2 . )in < 5
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s " “~ ) - —
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GoJAMES Defining
Spaces.
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SHADING SYSTEMS
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An ideal solution to any external feature will protect against the weather while attached to
the outside of the facade, mitigating penetrations through the facade. G.James use light
weight, corrosion resistant panelized systems that are pre assembled in the factory. They
are designed to easily attach to framing on site prior to facade panel install. Consideration is
given to safe handling, transportation and quick fixing methods that include removal for
replacement or reglazing purposes of the panel it attaches to.
There are 3 types of solar control systems:

1) Honzontal Projecting Sun Shades provide the best shading for high sun {eg on the
MNorth elevation of a building).

2) Vertical Projecting Sun Blades provide best shading for low sun (eg on the East or
West elevation of a building).

3) Vertical Screens oriented parallel to the building facade are used for intensive
shading or as an architectural feature.




Design Considerations

Horizontal Projecting Sun Shades

- Typically the critical design load is incidental maintenance worker load of 1.1kN (~110kg) x
1.5 ultimate state limit load factor acting at worst location (outermost mid width and corner load
conditions). In cyclonic regions, wind load can become the critical load as projections
approach / exceed an overhang of ~600mm.

- Typical fixing condition is profiled aluminium brackets connected to the mullions:

1 - Quter bracket height 2 - Inner bracket depth 3 - The greater the projection
determined by increases with of sunshade, requires a

strength/stiffness of projection. greater height of the bracket
spanning sunshade connection to the mullion.
profile.
ol Bracket
i
| I )
Fall recomm endei/ 7 o e
T |£.‘ | 2 T ./
L A Sun shades ——=— > J
Drip Groove s had
recommended - Sunsnade Vertical brackets

either single or N )
. . at mullion locations
multiple sections

See table for limitations.

Vertical Projecting Sun Blades

- Vertical sun blade (more susceptible to wind loading
than horizontal sun shades).

- There is no formal loading guide for vertical sun blades,
but G.James recommends limiting fin tip deflection to at
least cantilever span/30, but for high quality project
scenarios, span/45 is a more acceptable option.

Vertical fixing
plate

Sun blade —|

There are two options to fit |[
vertical sun blades; -
- Vertical plates fix the blades . e
back to special torsionally
resistant mullions.

- Horizontal brackets fitted to
sills and transoms.

Note: a benefit of this system is
that the vertical sun blades do
not necessarily have to align

Horizontal bracket

Fui Sun blade
- Tm” Rod —

with the mullions.

See table for limitations.
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Vertical Parallel Screens Serests
Typically constructed with a perforated aluminium screen, this type support ‘
of shading system can provide significant privacy or shading from

sunlight in all directions. Used intelligently, they take advantage of i

T
daylight to provide heavy visual massing to the building exterior, . st '1 e
appearing almost solid, yet can have surprisingly minimal disruption ~ Vertical W 5'!:: 5
to views from the building interior. Innovative use of these screens e f'.\"{.l ]
L L

can create striking architectural features to buildings.
Typically these vertical parallel screens incorporate a maintenanceperforations —Hs'4:
walkway, generally 600mm wide between the facade and screen. y
This dictates the critical consideration for the design of its minimalist
supporting structure.

The designs of these screens are generally bespoke to suit
individual projects.

[ Shading Systems’ Indicative Projection Limitations

Wind loading regions of Australia
A. non-cyclonic B. weakened-cyclonic C. & D. cyclonic

e e o {eg. Sydney/Meiboume) (eg. Brisbane) (eq. Townsville/Caims)
Horizontal Projecting Sunshades

Free cantileverng 1200 max. 500 max B00 man.

Diagonally braced/russed 1800 max. 1500 max 900 max.
\Vertical Projecting Sunblades

Vertcal fixing plates o std sized mulions 600 max 450 max. 300 miwe.

Vertical fixing plates into wider mulions 750 max 600. max 400 max

Horizontal profiled fixng brackets into ransoms 1200 max. 900 max 600 max.
\Vertical Parallel Screens * Typically these vertical soreens require a 600 wide maintenance walkway

and the subsequent structural as well as aesthetic considerations require
bespoke design,

Nate: These are indicatve values far general gudance, Proect specific wind bads and geoameiry may vary from these values.

Please contact G.James Commercial Contracting division to take benefit of G.James extensive
experience and custom design expertise for a successful outcome with your building's specific
shading system.

Vertical screens can be
adapted to produce some Sun shades (horizontal) >

vxsually_stunnlng ! esu!ts asin and sun blades (vertical) on -
this project, where a ribbon -

effect was incorporated: the s:srzg {g?‘;gtc:;eti S / { 2
|\' 11
\'~ - >

=
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Sunshade Devices

Horizontal Sunblades

Best for shading when sunlight is near vertical -
ie. north elevation

Latitude, Sydney ANZAC Park West, Canberra Bankwest, Townsville
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Sunshade Devices

Vertical Fins

Best for shading when sunlight is near horizontal - ie. east/west elevations
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Green Square, Brisbane BCEC, Brisbane
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Sunshade Devices

Combined Horizontal Sunblades & Vertical Fins

KSD1 Hamilton Harbour, Brisbane

WEHI, Melbourne
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Sunshade Devices

Perforated Aluminium Sheet Sunshade Screens

WEHI, Melbourne UTS Broadway, Sydney

(DNA pattern to genetic research facility) (Binary pattern to IT & Engineering building)

G.JAMES




Sunshades used for stunning visual effect

Brisbane Central M&A, Cnr MacLauchlan & Ann St, Fortitude Valley

(ﬂ G.JAMES



Operable External Venetian Blinds

QUT CIP2, Kelvin Grove (rendering)

Horizontal motorised external venetian blinds mounted onto
G.James custom curtain wall.

G.James / Liftmaster motorised external
venetian blind integrated into window framing
system.

(ﬂ G.JAMES



Double Skin Facades

Southern Cross, ' f o
Melbourne 1 Bligh St,

Sydney



Operable Facades and Natural Ventilation

Vertical lift doors, Concealed motorised Vertical pivot glass louvres with concealed
1 Bligh St, Sydney louvres, motor
1 Bligh St, Sydney Sydney Residence
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Other Design Considerations

Consider where we are in the world and.....
How the building is to be used
Building orientation
Size of windows
How the glass looks internally
How to replace damaged glass
Amount of visible light trans.

Glare

(i G.JAMES
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Deutsche Bank,
126 Phillip St

1 Bligh St,
Sydney

Sydney
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Design Considerations

...again consider the location

Defining
Spaces.




Design Considerations
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It there Is just one thing you get out of today.....

H:\video\common\glass\Convert\Forming a successful
relationship shorter.wmv
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Forming a successful relationship with G.James.

« 99yrs of operation with impressive project references including working relationships on buildings by
renowned architects: Norman Foster, Harry Seidler, Ingenhoven, James Carpenter, etc.

Wealth of experience with in-house scientists driving an extensive R&D division

In-house design office, engineering team & NATA Test Rig

Manufactured locally

Fully integrated design, manufacture and installation from float glass & raw aluminium billets to finished

facades of monumental skyscrapers.
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G.James makes the difference...




G.James Website & Social Media

Home Owners

Find & Branch

(I G.JAMES

www.gjames.com

www.twitter.com/GJamesAU
www.linkedin.com/company/g.james-glass-&-aluminium
www.facebook.com/GJamesAU
www.youtube.com/user/gjamesAU
http://blog.gjames.com

https://plus.google.com/115651397353147925469/posts#115651
397353147925469/posts



How to download todays presentation slides?

Go to www.gjames.com :

Click on the Professional Centre Click on the Student Resources tab
tab Click on the 2016 Presentation
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Factory Visits

Facade test rig.

el l Meleo | Sl
W 24 Cyps EAcom | g A Acooe
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Schneider Rd Glass Operations Shed 23 Curtain wall panel

: 9 5 : assembly, glazing
: & packing.

Glass Toughening g o Tour Guide: Tour Guide:
Jason Sewell Bernie Merrylees &/or Sam McDonough

(Glass Customer Production Manager ~ Factory Manager
Service Officer) :
Aluminium extrusion, handling, cutting

Glass Cutting & Processing & processing
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Slideshow

e Doctors bury their mistakes........
...... Architect’'s cover them in ivy!

+ amazing facades around the world
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