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|. Structural Analysis and Design of Tall Building, Bangale S. Taranath, B.S., McGraw Hill, 1980.
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5. Design and Analysis of Tall and Complex Structures , Feng Fu.
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8.14.1 EMPIRE STATE BUILDING, NEW YORK, CITY, NEW YORK
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Posttensioned concrete

e flowr system, 10 in. deep
joists with 4% in. slab
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Floor 48

Largest column:
5 ft = 5 f& with
52 #18. 75 k=i

Reinforced concrete
shear walls

Floors 4—13
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Lengthof fin column
Conarete strength

~3in.

Oin 240t-3i

13
i

k‘l
10,000 psi
||

231

0 f-0in.12 ft-6 in,

12,000 psi

Cooling tower
Mechanical
Skyrooms
Mechanical
Last office

Outrigger wall
(two stories deep)

3— Mechanical

~ Office

Outrigger wall
(two stories deep)

Sky lobby

Mechanical

15 {t-01in.

I

14,000 psi

r

[

33 01-0in. 19 ft-0 in.

Office

Outrigger wall
(two stories deep)

Mechanical/
health club
Parking
Fin column

)

(typical)

21 ft-4 in.

Link
beam

Fin

column

vierendeel

Effective static
wind pressure

(psi)
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3
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(i) building elevation
(ii) effective static wind
pressure

(iii) shear force and (iv)
overturning moment.
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8.14.5 JIN MAO TOWER, SHANGHAI, CHINA
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= transverse webs e ~ / russes
-//-—— Cobr:g);zite
Level 26 . -
| —— Outrigger truss Concrete
Level 7 B e ]
~ : Maximum size
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2 Transverse webs in office floors only
- ; > 1 ___—Steel columns
Foundation
13 ft (4 m) mat
,"'/ w3 ft (0.91 m) dia. = 275 ft (84 m) long . i
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372.0m PD
+ Roof-top
301.1 m PD éé structure
2700mPD  H——8
High-zone
office
Level 46 176.4 m PD Skylobby
M2
Low-zone
office
Level 5 34.6 m PD M1
= Y Transfer
= A L Tower { structure,
GL 41 m 3 o o o | base | 18 ft deep
I Basement
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Core wall thickness varies

—" 5.4 ft (1.65 m) below level 16

4and 3.3 ft (1.2 and 1.Om)
above level 16

2-C 4 x5.4 (typ.)
= = 5.4 (typ.) -

58 in. deep plate
girder w/38ft
cantilever

Perimeter ring
truss T1

comp. flange
W /50 in. deep chords

bracing (typ.) | I

81.8 ft (24.95 m) core
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Roof level “hat gird;:r" -
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s N
Apartment level wind bracing
. - -
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Transfer girders 19th floor
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Office 1

.
) 4
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e Thamrin Nine,
e Jakarta, Indonesia
e 325m, 71 Story,

e Under construction

e Composite
* Office & Hotel




Marina Bay, Singapore
Composite Structure

Two residential towers, 70 (245m) & 63 (216m) story.
Towers have extreme slenderness = |3

Unique coupled-outrigger-shear wall structural system.
Seismic design, super high strength concrete &

unique strutfree retention system.
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Composite Structure

Izmir Ova Centre,
Turkey

| 12m, 27 Story
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82% of the 100 tallest buildings are either concrete or composite
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Shanghai Centre Building is a 632-metre (2,073 ft), 128-story in , , 21t shares the record
(along with the ) of having the world's highest within a building or structure at 562 m,"*' and the
world's second-fastest at a top speed of 20.5 metres per second (74 km/h; 46 mph). It is the world's
. However, the title of the world's fastest elevator now belongs to the , with
a top speed of 2| metres per second (76 km/h; 47 mph) achieved in 2017."**) Designed by international design firm and owned by
the Shanghai city government,'*! it is the tallest of the world's first triple-adjacent supertall buildings in , the other two being the
and the . Its tiered construction, designed for high energy efficiency, provides nine separate

zones divided between office, retail and leisure use
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Construction work on the tower began in November 2008 and topped out on 3 August

2013. The exterior was completed in summer 2015,/°/''“I and work was considered complete
in September 2015. Although the building was originally scheduled to open to the public in

November 2014, the actual public-use date slipped considerably. The cobservation deck was

opened to visitors in July 2016; the period from July through September 2016 was termed a

"test run" or "commissioning”" period.l'>/l'®! Since April 26, 2017, the sightseeing deck on the

| 18th floor has been open to the public
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