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Chicago

Third city in US-7}% n|2xeQl 4|

Big Transportation Center

City of the Big Shoulders -Carl Sandburg's celebrated poem
Windy City

Alphonse Gabriel Capone(1899-1947)

Jazz & Blues
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CTBUH

CTBUH(The Council on Tall Buildings and Urban Habitat)
@Illinois Institute of Technology in Chicago, founded in 1969

Definition
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CTBUH 2009 Chicago Conference, 22-23 October, IIT, US
“EVOLUTION SKYSCRAPER-New challenges in a world of global warming and recession”

Background
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CTBUH 2009 Chicago Conference, 22-23 October, IIT, US
“EVOLUTION SKYSCRAPER-New challenges in a world of global warming and recession”

Mol e

* 480 people from 32 countries

*Top 20 Countries Represented

1 USA 315 1 Rusia 4
2 South Korea 31 12 Hongkong 3
3 Israel 18 12 Australia 3
4 Qatar 12 12 Scotland 3
5 Canda 10 15 Kuwait 2
5 UK 10 15 China 2
7 South Africa 9 15 Singapore 2
7 Germany 9 18 Japan 1
9 India 8 18 Belgium 1
10 UAE 7 18 Saudi Arabia 1
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S1: Chicago - City of Big Shoulders

1.Skyscrapers as Business Strategy: An international portfolio
by Eric Trump & Andy Weiss, The Trump Organization, New York

« 28 =3 = A7t Trump International Hotel and Tower= A|7}19| ZNEHE 0| SILIZ MEZAF RIS 0f CHAHEZ S}
e o=¢ 22 wHS By
CAS/TIE S UMT & Uk 2HE HZoY| Yol BEYE Yo FS THL, YR S IS LA

Hotel and Tower
90 Stories
486 Condos
339 Hotel & Spa condo units
42,000 SF Banquet - Rest
100,000 SF Retail

Multilevel River-walk Plaza

* 1000 Car garage
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S1: Chicago - City of Big Shoulders
2.Density, Height and Global Cities

by William Testa, Vice President, Federal Reserve Bank of Chicago
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Chicago and New York are the only U.S. cities
with concentrated commerce downtown, but
only Chicago has room to grow

122.9 MM sq. ft. (11.4 MM sq. m) of office
space with 2.3 MM sq. ft. (214,000 sq. m)
now under construction

9 Fortune 500 companies within walking
distance of each other

600,000+ people flow downtown each
business day — 55% of whom arrive via mass
transit




S1: Chicago - City of Big Shoulders

3.Chicago Spire: Technical Twisting and Turning
by Richard Tomasetti, Founding Principal, Thornton Tomasetti, NY
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S1: Chicago - City of Big Shoulders

3.Chicago Spire: Technical Twisting and Turning
by Richard Tomasetti, Founding Principal, Thornton Tomasetti, NY

Wind Tunnel Plaza Motion Simulator




S2: The changing economics of Tall sustainability
1. The Economics of Sustainability & Mixed Use
by Steve Watts, Partner, Davis Langdon, London

« CTBUH Sustainability working group?| ot 2o 2 7{Z &0

- HE Ho|X| Efflet 2 =nFURSS =

- Leadenhall Building vs The Shard

The Leadenhall Building

Client British Land
Height (m) 225
Construction Gost (Index) 115
Gross internal floor area (ft2) 928,000
Net internal floor area (ft?) 612,000
Overall net.gross 66%
Wall:Floor ratio 0.64
Status: On hold
Completion: ?
Procurement route: CM

+= Davis Landon
=BUBEE XSS, REC| DS

ost model 27|

The Shard

Teighmore
310

100
1,365,000

900,000
67 %
0.50

On site
May 2012

Lump sum

13



S2: The changing economics of Tall sustainability

2. What Every Tenant Wants
By Dan Probst, Chairman Energy & Sustainability, Jones Lang LaSalle

- MA ER0ME K& Jhset 2 7S HNoR 2L e, 058 et LHE R0 M= EFAe 27A
TRAFRT QgiM =FED US
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Results driven by owner initiatives and tenant participation

The plan is projected to:

* Reduce energy use by up to 38 percent, an annual savings of $4.4M

» Reduce carbon emissions by 105,000 metric tons over the next 15 years
» Be funded through energy and operational savings

» Be complete within two years

» Serve as a model for owners of existing buildings

14



S2: The changing economics of Tall sustainability

3. American Commerce Center and other projects
By Garrett Miller, President, Hill Interntnl. Real Estate Partners
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S3: Tall Buildings: Adopting an Icon
1. Shanghai Tower: Completing a Super-Tall Trio

By Arthur Gensler, Chairman, Gensler, San Francisco

- 50| EFX|F2| SR fIK|et &510| Etel= 20 HIX[oh TIOtR ErYet &510| MAZE&ME2F i EC|ERE
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- ZIOFR EFR|(Jin Mao Towen)= S=2| WAHE 2|0[5HH X[ HAL| 2 HAtet 2otE, &S0 M AT H A E (Shanghai World
Financial Centen)= &=2| MM ZA MA AHOAA 5= /X|E 22|, &E0|EIR{(Shanghai Tower)= &=2| O|2{0|H
Of &dlo] ZUFHZE EE[R0| DIXA|LS FAlE

Shanghai Tower Gensler
Completing the Trio

]

Shanghai Tower Gensler

A Sustainable Future

- Past, present, future:

* Jin Mao Tower

+ Shanghai World Financial
Center

« Shanghai Tower

New Regional Benchmark

Ultra Low Energy & Low Carbon

Bioclimatic Design: An Intelligent
Skin

Integrated Water and Waste
Management

Shanghai Tower Gensler

October 2009

Sustainable Materials

Amenities
Integrated Landscape and

Ecology for IAQ

—S e Level 22




S3: Tall Buildings: Adopting an Icon

2. Gazprom Tower: The politics of High Rise
By Tony Kettle, International Group Design Director, RMJM, UK
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S3: Tall Buildings: Adopting an Icon

3. West Coast / East Coast Tall - commonalities and differences
By Clark Manus, AIA President Elect/Principal, Heller Manus, San Fran

- 0j= x0of MtFE A2t EIO|ES fI8H, X7t B0l dotela A=
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Commonalities and Differences
Council enTall Buildings and Urban Habitat 2009
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S4: 40 Years of CTBUH / CTBUH 2009 Awards
CTBUH 2009 Best Tall Building Award Winners

Best Tall Building Overall and Asia & Australasia
Linked Hybrid Building, Beijing, China

Client: Modern Green Development Co., Ltd. Beijing

Building Type: Office, Commercial, Residential, Public Space

Date of completion: 2009

Total Area: 2,368,060 sqg. ft. (220,000 sq.m)

Total Height / Floors: 223 ft. (68 m) / 21

Architect: Steven Holl Architects / Beijing Capital Engineering Architecture
Design Co. LTD

Structural Engineer: Guy Nordenson and Associates
MEP Engineer: Transsolar

Contractor: Beijing Construction Engineering Group

19



S4: 40 Years of CTBUH / CTBUH 2009 Awards
3. CTBUH 2009 Best Tall Building Award Winners

Best Tall Building Europe Best Tall Building Middle East & Africa

Best Tall Building Americas
The Broadgate Tower Tornado Tower

Manitoba Hydro Place
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S5: Quest for the World’s Tallest

1.The World’s Tallest as Economic Stimulus
By Mohamed Ali Alabbar, Chairman, Emaar Properties PJSC, Dubai
«2009d 118 @E 0| Q! Burj Dubai= x| 120000 &dl= =HS0| 20| E{50|0H, TS A| 8000/ O] &9l =0], 33

OHM29| 23 2| E, 30t9Htono| &2, 142,000M20| S2|, 22840t M/H7} E Q1S T ALY
« ZX| 2 Ot=0FL| 7} CIXIQIot S &, 2| XMA|E, T ELIAAE S ChYot ooty 3 OAE 2 S Sg8r 2842 Shzte
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S5: Quest for the World’s Tallest

2. Starcatchers versus Skyscrapers: Building skylines of the future
By Eric Kuhne, Founding Principal, Eric Kuhne Associates, UK

«3 20| E MUBARAK AL KABIR Tower (Tower of 1001 night), STERN CASTLE, REGALIA TOWER & Case Study




S5: Quest for the World’s Tallest

3. Kilometre-High Tower: Fact or Fiction?
By Mark Mitcheson-Low, Managing Director, Woods Bagot, Dubai

1080 SAHoz HI5AL, MAZE0E =70t R d S SALE B 7| =S AL X[SHEAE AlSotALL, o
N Atgol Sthel 1Z20/E =0|2| Nakheel & 2HELS] Z2MEO| Lot Case Studydt

A CTBUH
L/ Journal

Tallbuibinge deskge. cowarnctbon snd cpsrstion | 2009 ks |

Nakheel Harbour & Tower - The Vertical City
Condenser Typalogy

Seismic Evaluation: NanJi'n.g Greenland Tower
40 years of the CTBUH: Publications

World's Tallest 50 Urban Agglomerations
SEIASCE Structures Congress 2009 Report
Fire & Safety Working Group Meeting Report

gL 1L TURAL CENTRE OF
ST HE NEU] QUEAI
o " o I
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S6: Urban, Technical & Environmental Advances in Tall Buildings

1. Chicago; 125 years of Tall — reflections
By Richard M. Daley, Mayor, City of Chicago
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S6: Urban, Technical & Environmental Advances in Tall Buildings

2. Envelope as Environmental Filter

By Russ Huffer, Chairman & CEO, Apogee / Viracon, Owatonna

- ENSUZ=0M Folot R0 S5 WE2 10| FFISsEEHZA X8
cEo SX2X|YE Melotie 38 ralet 28 RE[2 B8 dSXt0|7F AX| HE

* EHLHRI(BIPV)= Zero O|HX[Z Zt7|[sf| HIEA| 2Rt A2 OfLH, 23| OHX|zE T A =2/

ot

Commercial Office

¥ < |
Y~ 1oowats <3% of solar
ik Per SF energy put to
i it = - effective use with
HEAT | LIGHT significant

N TR additional costs
Panel in Curtain
wall

f ; ‘ Commercial Office

Florescent Lights >25% of solar

_ ~~ 100 Watts
' Per SF energy put to
=1 =
- --.L 25-35 - SR effective use
Watkts artificial i
LIGHT lights without
Hi Performance :::,-?l:lle significant
Low E Coating in 3 additional costs
Curtain Wall
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S6: Urban, Technical & Environmental Advances in Tall Buildings

3. Evolving Structural Solutions: A third way
By Guy Turner, Director, Intelligent Engineering / SPS Floors, London

2ot 28802 =2 Z7IHA 0 2ot wE 7| 8l MEHot ttS X[eots TS HE0M HHEA| E

—

Flz= o dEEIQE SPS SR E2 2L ZALEFRS| A2, HSSO0[L) AEIEE S

=3
o
0
>
oe

A Simple Big Idea

That meets the need Take a Whole Project View - Optimise Erection Schemes

SPS - A Structural Composite

+ Alternative to reinforced concrete and
stiffened steel in construction, civil
engineering and maritime structures

[l

.

Key Benefits for Construction
+ Lightweight

+ Fast erection

+ Maximises offsite construction

+ Easy to demount and reuse

each bay

g = Variety of erection
History ty

+ Developed in 1993

+ First commercial project 2000

« QOver 130 projects and 100,000m?2 in service in 6 continents
« Used in ships, bndges, stadium and buildings

« Approved by major global regulators

each suited to a
particular need

E Faps23 18 November 2005

Page & 1B November 2008

Units comprising an
SPS Floor plate and
2 secondary beams
pre-assembled off-site

Diligent Assessment

Install units in middle of

* No temporary bracing of
the structure required

schemes developed —
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S7: The Future of Urban Tall?

1. Skyscraper Cities: The logic of vertical density
By Carol Willis, Director, Skyscraper Museum, New York

- d A1|74|°| DIEHL S Ao AL S ntAAO| OFLITH, E3| 22 S=0
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gt A oltliste 7ru|o+71|5 AT= CA[O ZINE JIME HOoZ HOl.
Ol Zohs Fo YES WA 52 HIEet EX| ZHX 0 Tk Hg &
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AHE E
=

= 9—" H’EE EO:I‘I‘—'— )\AAol K%OI EA'
@.*P‘*O._l HEOM ZS Mo = FA| ZA] 43X

Alofl That ofolCiofof LHBH BE0| ASK|E

—_ - -

HONG KONG VERTI
NEW YORK ‘: DENS TY

SO

OCTOBER16,17,18 2008

Vertical Density | Sustainable Solutions
LEARNING FROM HONG KONG
DEBATING DENSITY

HOME
Current Exhibition

Conference Archives:

IC

PREMISES

IS DENSITY A STRATEGY FOR SUSTAINABLE CITIES?
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S7: The Future of Urban Tall?

2. Re-energizing existing high rise; Sears, Jin Mao and other cases
By Adrian Smith, Partner, Adrian Smith + Gordon Gill Architecture, Chicago

+ K|S7H53F CIRQIO) Cfgt 20| ol 22 Ao|Lt 0j2) WOl A0l 0K g T2iLt HLX| ot B
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N B2 T AHOI 510 % 915, of SEOIA = Halt %) HOfOUEE ol (LIS L] o i ST Hel e
O|SE BrYeta Ol ZWEOR BE DFWES0| YRS HAQ

A MODERNIZED ICON HOW WHY

ESOF
CHIVING

Aerodynamic fori

ELECTRICITY FOR
2,500 AVERAGE
CHHCAGD HOCHES
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S7: The Future of Urban Tall?

3. The Future of Urban Tall in a world of uncertain economics
By (PANEL) Sandy Diehl (Vice President, United Technologies), Richard Hanson(Mesa Development), Vickie
Tillman, (Senior Vice President, Standard & Poor), Ray Torto (Global Chief Economist, CB Richard Ellis)
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S8: Developing Markets; trends, drivers, challenges

1. Newton Suites and other endeavors: High Rise & the Organic Realm
By Mun Summ Wong, Founding Partner, WOHA, Singapore

‘CIRAZEHO 2HOM, B2 ZENESOM Hetdol MY Fes U2{ot7| et
Me X[&7tset 718 8s Sot AHH el Ad=efdef 0Kl 240 X[Fst )
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S8: Developing Markets; trends, drivers, challenges
2. Towards Zero Energy in China: Pearl River Tower
By Russell Gilchrist / Roger Frechette, Skidmore Owings & Merrill, Chicago

+ 53 YA PA| Pearl River Towers HZO|L4| 40| HEE £0SAS2 Q45D IOm, Q78E OLIXE XK=
MASED Qg FEZCAO Uk 0f AB0| SYE AJ|SS2 ofLIX|ZASY A 0| YRstols AHEX 23S
‘B SRYNE FT0INY X0F U XS7H5H ASS0| 2 J|2|e EHE BoiE

A AL
WLF | DO FLSELAGT CNEMMG
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S8: Developing Markets; trends, drivers, challenges

2. Towards Zero Energy in China: Pearl River Tower
By Russell Gilchrist / Roger Frechette, Skidmore Owings & Merrill, Chicago

STRATEGIES

Daylighting

Energy Efficient Equipment [ aly D

Underfloor Ventilation with
Radiant Ceiling

High Performance Facade

Wind Turbines

F’hqtovoitaics

On-Site Generation
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S8: Developing Markets; trends, drivers, challenges
3. The Remaking of Mumbai in the Sustainable Age

By Shri Ratnaker Gaikwad, Metropolitan Commissioner, Mumbai

Q= S e MAOIAN 71 2 ol Oz de| MU, Q=0 EAZ2 WE ff2 &1 =A|Ql=2t
ol 20| XBig) YAoD|, XnSULL ozt LM HEMO R hEET U

+ 2010 CTBUH Mumbai Conference ‘'The Remaking of Sustainable Cities in the Vertical Age'?}t 2tZ5I0{, SHIO|A|Q] EA|A =
IR0l HHHEA FE Sl WadalaX| o A=z U= 1015 EIY A0 2ot LS 48

CTBUH 2010
World Conferen:
Remaking Sustainable Citiesin the

www.ctbuh2010-india.com
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Visit: Thornton Tomasetti

330 N. Wabash Avenue Suite 1500, Chicago, Illinois 60611-7622, USA
T: 312.596.2000, F: 312.596.2001

O =135 MYA ’HE=H ZH|
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|
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o] A~2|E &FSIH(Listen to the client) SXZ0| T35t (look at the building), ZtHEZ0fO| MEI ES EQ]StD
QU Z(total talent pool)
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Visit: SOM
224 S. Michigan Avenue, Suite 1000, Chicago, IL 60604, USA
toll free: 866.296.2688, phone: 312.554.9090,
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Includes only completed buildings

Tallest Building Completed during 2008
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1. Taipei 101, Taipei

2. Shanghai World Financial Center,
Shanghai

3+4. Petronas Towers, Kuala Lumpur
5. Sears Tower, Chicago

6. Jin Mao Building, Shanghai

7. Two International Finance Center,
Hong Keng

8. CITIC Plaza, Guangzhou

9, Shun Hing Square, Shenzhen

10, Empire State Building, New

York City

1. Shanghai World Financial Center,
Shanghai

2. Almas Tower, Dubai

3. Minsheng Bank Building, Wuhan
4. The Address Downtown Burj
Dubai, Dubai

5. 0ne Island East, Hong Kong

6. Comcast Center, Philadelphia

7. Emirates Crown, Dubai

8.The Cullinan I, Hong Kong

9.The Cullinan Il, Hong Kong

10. One Lujiazui, Shanghai
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*The Tallest 20 in 2020
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Figure 6. The projected Tallest 20 in 2020 ©@CTBUH prop

38



XN=E A=E HEfo] MZASE: Tall and Articulated

» Sphere, Cylinder, Revolver, Shearder, Scaler

ALAIAI

» Extruder — Sub-Categoris: Angles, Sliders, Tapered sliders, Slide assembles

A. West-hafen Tower,
Frankfurt

Fairgrounds, Milan
Swiss Re, London
Communication tower,
Valencia

Torre Agbar, Barcelona
Green Bird,

OoOw

T m

Al Mutawaa tower
Gazprom, Petersburg

The Legs, Abu Dhabi
Dancing towers,Abu Dhabi
Oblique World Trade, NY
World Trade Centre, NY

Mmoo w®
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XN=E A=E HEfo] MZASE: Tall and Articulated

» Twister — basic & tapered twisters

Turning Torso, Malmo

Infinity Tower, Dubai

Avaz Twist Tower, Sarajevo

Chicago Spire

Ocean Heights One Residential tower,
Dubai

Shanghai Tower
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Torre Castello, Valencia
Cobra Towers, Kuwait
Twisted Trees, China

World Buisness, Busan
Bicentenary Towers. Mexico
Dubai Towers

nTmoow>
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XN=E A=E HEfo] MZASE: Tall and Articulated

» Slicers

Aqua tower, Chicago

Tower, Oslo, Norway

Absolute World 1, Mississauga,
Canada

Slinky Twins, Paris
Nordhavnen Residences,
Copenhagen

Owx

mo

Rotating Residences, Dubai
Time Residences Tower, Dubai
Da Vinci tower, Dubai

Dubai Renaissance

SOow»
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XN=E A=E HEfo] MZASE: Tall and Articulated

* Bio-climatic towers, Wind energizers

EDDIT Tower, Singapore
Commune Tower, Seoul
Sustainable Tower, Dubai
Innovatoren, Venio NL
WTC, Manama, Bahrain
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Dubai Towers, Istanbul

Caribbean Keppel Bay, Singapore
Dostyk Business, Aimaty,
Kazakhstan
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X1=E H=F AHEjO| MZASE: Tall and Articulated

*Okhta Gazprom tower, planned in
St. Petersburg , Russia

*Transforming sequence
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