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Hong Kong

Population 7,409,000 (2017)2

Area 1,106 km2 b

Land developed Less than 25%?P

rC;c;lg’rl\t/reysparts and nature 40% b

150m+ Buildings 317 Compl et e@nsthuctiBnecuUn d e
300m+ Buildings 6 Completed

#1 in the world by no. of 150m+ completed

Global Ranking buildings ©

Regional Ranking #1 in Asia by no. of 150m+ completed buildings

#1 in China by no. of 150m+ completed

Country Ranking buildings ©

Average Building Age 17 years

a Census and Statistics Department, The Government of the Hong Kong Special Administrative Region
b Hong Kong i the Facts, https://www.gov.hk/en/about/abouthk/facts.htm
¢ Council on Tall Buildings and Urban Habitat (CTBUH), http://www.ctbuh.org/
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Tall buildings in Hong Kong

AHighest rank by number of 150m+ completed buildings
(April, 2018)

The Skyscraper Center

The Global Tall Building Database of the CTBUH

Search Buildings, Companies, Cities & Countries

Countries Cities Buildings Companies Create Lists/Graphics Compare Data Search Submit Data ™ Chinesefdi 3y e

City Lists

Select the metric in which you would like to rank the cities below.

Number of 150m+ Completed Buildings EI View List

Cities Ranked by Number of 150m+ Completed Buildings

NOTE: Counts of buildings under 150m may be incomplete. Up to a maximum of 200 cities are sh ra given list.

Search: |

Previous 1 2 3 4 Next
All Telecom All
# City Country Buildings 100m+ 150m+ 200m+ 300m+ Towers Structures
1 Hong Kong China 822 BG0 317 G6d [i] 0 822
2 Mew York City United States 1,450 g22 257 66 7 2 1,458
£} Dubai United Arab Emirates 384 271 179 71 22 1 385
4 Shanghai China 393 197 149 81 5 2 385
5 Tokyo Japan 351 286 145 26 0 2 354
G Shenzhen China 154 132 120 61 7 0 154

Source: Council on Tall Buildings and Urban Habitat (CTBUH). http://www.ctbuh.org/
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Tall buildings in Hong Kong

A10 tallest completed buildings in the HK (April 2018)

= Building Name City Height (m) Height (ft) Floors Completed Material Use

1 . International Commerce Centre Hong Kong (CM) 484 1,588 108 2010 composite hotel / office
2 . Two International Finance Centre Hong Kong (Ch) 412 1,352 g8 2003 composite office

3 . Central Plaza Hong Kong (CHN) 3739 1,227 73 1992 concrete office

4 . Bank of China Tower Hong Kong (Ch) 3674 1,205 T2 1990 composite office

5 . The Center Hong Kong (CHN) 346 1,135 T3 19493 steel office

i} . Mina Tower Hong Kong (Ch) 3204 1,051 20 20086 concrete hotel / office
7 . Cne Island East Hong Kong (CHN) 2881 978 68 2008 concrete office

2 . Cheung Kong Centre Haong Kong (CN) 2828 928 63 1999 steel office

g . Yictoria Dockside Hong Kong (CHN) 2735 397 66 2017 concrete hotel / office
10 . The Cullinan | Haong Kong (CN) 2699 286 68 2008 concrete residential
10 . The Cullinan Il Hong Kong (CHN) 2699 386 68 2008 concrete residential / hotel

Source: http://skyscrapercenter.com



Building Function More Charts  Structural Material
Based on 319 Buildings Ower 150m Height

| Residential
| Office
WMixed-use
Hotel
Retail
Serviced apartments

W Government

73% residential
19% office

Building Completions Timeline (Last 50 Years, 150 m+)

800
730
700
850
600
550

500

More Charts

Based on 290 Buildings Owver 150m Height

Il Concrete

I Steel
Composite

Il Steel'concrete

93% reinforced
concrete

Create Your Own Timeline
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Source: Council on Tall Buildings and Urban Habitat (CTBUH). http://www.ctbuh.org/
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Public housing
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Types of building block
Linear

A Harmony

A Cruciform

A Trident

A Concord

# Hong Kong Housing Authority



Standard block T New Harmony

7 5 Structural form
: - Shear wall / coupled shear wall
“= g structures

STANDARD BLOCK A RAUE AR
NEW HARMONY 1 { OPTION 1) Hidui—WOHE— 3D Fidn i —WOHE -2
TYPICAL FLOOR PLAN BERRERE mEREFRE

Source: Housing authority



Standard block T Concord
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Construction
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Housing blocks under construction with
precast concrete components

Source: Housing authority



Semi pre-cast floor slab

Pre-cast staircase

Source: Housing authority



Developed by various developers
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Harbour Green
(Sun Hung Kai Properties)

Island Resort
(Sino Land)

Source: wikipedia



Bamboo scaffolding
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Alteration & Addition (A&A) Work on Existing Building

Re-issued under new categorization in August 2008 as Practice Note for Authorized

. _ A Practice Note for Authorized Persons
— — and Registered Structural Engineers
Alteration and Addition Works in Existing Buildings (PNAP) (APP_ll?)

ed Structural Engin
Alreration and Addition (A&A) works to existing buildings involve,
among others, the :lemgu of new structural works and/or the checking of structuzal
lequacy of the exi ion. This practice note gives guidance on the strucmral
aspects of A&A submissions.

Condition of Existing Structural Elements

oo ooy by el A Structural requirements for alteration
W}fﬂ%ﬁﬁﬁﬁﬁmﬁmﬁ and addition works in existing buildings

Design of New Works

3. All pew structural elements in the A&A works should be designed in
accordance with the current Building Regulations and felevant codes of practice. In
submirting the structural plans for the A& A proposal, yuusllm]dln:lmb fippru;mile

results of any tests that you have carried out for g the strucrural dition of
exmmgelemu]ikelymheafbcmdhy&enmksandmyplmwirmmmﬂwmks,ﬂ
required.

Structural Adequacy of Existing Works

4. The strucmiral adequacy of an existing building or part thereof, as may be
affected by proposed A&A works may, subject o the following requirements, be
checked according to the then prevailing Building Regulations and codes of practice o
which they were designed:
fa) Wind Calcularions
In the case of A&A works involving:

i. partial or total removal of existing major wind resisting walls or
frames, which would result in a reduction in their stiffness by 5% or
more, or

ii. the ion of building di i which would result in an
increase of 10% or more of the wind exposure areas of a building,

the structural adequacy of the building due o wind should be checked
hased on the current wind code.

ib) ...
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Alteration & Addition (A&A) Work on Existing Building

Conversion of Industrial Building to Hotel T Wall Opening and New Staircase

Part of the existing
walls to be removed
to become the door
opening

It m R e S 1 However, the opening
; &“MHZ Bl AT e WET will weaken the
&3 | I i stiffness of the wall
— [ i G N T 7 -
@;W ?@Tgi L. m%{ &H_ "; and strengthening
po AU work has to be done
i ey T |
e H | 1IN T
1% __ AT
£ i Ll
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T ELEVATON W=3) —— ) [ FLEVATION (W=4) L]

WALL THICKNES = 228 gnmr AEOVE) WALL THCKNESS = Z25mm (ROOF AND ASOVE]
= 300men L4 10 ROLF)

e = 300mfm (4/F 10 ROOF)
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Alteration & Addition (A&A) Work on Existing Building

Typical Details to strengthen lintel beam of the shear wall
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1. HSBC Main Building

2. International Commercial Centre

Technological and Higher Education Institute of Hong Kong




HSBC Main Building

Commercial offices
44

Foster Associates
Ove Arup & Partners,
engineering Cleveland Bridge Ltd.
Wimpey International
contractor

HK$5.2 billion

Source: https://en.wikipedia.org

Source: http://skyscrapercenter.com



mirror

A Exoskeleton steel truss system with suspended steel
structure

A Large column-free area

A Without a concrete core

A Eight masts, each consisting of four columns, supporting five
discrete steel suspension structures



=N T > s
o s heenga Qe 2 %
" la. foat s 1 = ‘_. =
SERVICE MODULE | = = B :
L <ton decis 1 #1F " 1l 0 b 1 i i i o | ! I DR
[t | Wil = R et 1S 4 [LAN
hof @ b e —— — T
i u i o i I n
1 ] It 1 He f o
i f il " 1
1 ] i | “ | 1l
il il i ! i i 1l
i R P (|
i i R v T AR
o ! " (ot -l it |
LS e EaE
Mo B4
d " 1 i o E :: : "
o 1% t hotet 84
= — | il il n i
— 1 - —-_;g(_ .-———a:'—‘—’_' —u—t_u — : =
) P i R R ) ST 7 T A e 1
e tra o swe i) L ] X3 H.-—r@ I 'i_' i Wi R 4 S\y7 L i e
: : P R S ~- " SERWCE WOOUIE |
11 i = I ! f ; L} " ll‘ Il: l | % : k: (For comecton dmiain wee <y 8 57 300) |
[ i it i il i “ n =2 ] I i : : ——]
== e — " (—— S —— <
¥ il it é " 1l (5757 it
| ] | ERSR roha] e - -l ]
B i i i ) 3 i
i i it il it il
5 i i [ 1 il I
i 1 1 i i it "
®- @ b i1 i [ I ll 1)
'y X | il 1 i il i il
o & E—r e
@& [:-@ n It I 1" [ (3 1l i i
,I 1] " - > I () i " " " n
1 W I X 1 1 1| I 1l I u
O ) & HC) " Vi ' i i e i xl i
a1 I ' o ) it :s ' 1 i 1 i

S =0f

A ; ?
| i
i "
1% :
11.1m " I
: 5

3.3m

> |

16.8m 16.8m




‘ = Structur :
I | Al Mast Provide cross-braces along
o G the short-span direction to

1 against the lateral loads

s 5 (5 65 B i

Source: http://lwww.archsociety.com/
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HSBC Main Building Construction
Source: Arup, https://www.arup.com/projects/hsbc-
headquarters-1-queens-road-central

Use extensive prefabrications
to overcome  construction
difficulties due to congestion
around the site, and to meet
the requirements of a short
timescale

Steel mast

HISTORY 1 How Hong Kong Was Made: Iconic Buildings Under Construction, via HSBC/Foster & Partners

http://hongwrong.com/hong-kong-under-construction/



1. HSBC Main Building

2. International Commercial
Centre




International Commerce Centre (ICC)

Completion 2010
Number of storeys 108
Height 484 m
Function Mixed-use

Material Composite

Kohn Pedersen Fox

Al Associates
Structural engineer Ove Arup & Partners

Total construction

USD 1.5 billion
cost

Volume of Concrete 240,000 m3

Reinforcement 98,000 tons

Source: http://skyscrapercenter.com



Mixed-use building
B-star Hotel (Ritz Carlton)

S o Mechanical Floor

Zone 5
10 offi
(10 office storexs) = I:l Observation Deck
Zone 4 Skylahhy
(14 office storeys)
o Office floor
Zone 3
{16 office storevs) <7S7>  Steelwork Outrigger
—_—
e ( ) Prestregsed Outrigger
Zone 2
(14 office storeys)
Zone 1
(11 office storevs + 2 storeys trading floor)
e
- = e




Steel
outrigger
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| _y490mPD
Wind '
B 3 Steel Outrigger  cnsists of RC core
— walls, 8 RC mega
— columns and 4
— 2 Steel Outrigger outriggers
—_

— :
— Core wall——+ Four outriggers are
S s = provided at 6/F, 42/F,
— 3 |1 Steel Outrigger 78/F and 100/F

Mega Columns = =
==
' Pre-stressed Concrete
, Outrigger
Pile Cap—~y - =
Shaft-grouted —
Barrettes &

Diaphragm Walls

By Angela TAM, Lofty aspirations at destination West Kowloon,
HKIE



Foundation

A A 76m diameter cofferdam lined with 1.5m-
thick diaphragm wall panels was formed to
facilitate the construction of the 9m-deep
foundation raft and core wall structure of tower
using bottom up arrangement

A 241 rectangular shaft-grouted barrettes taken —
to an average depth of 70 m , e MREATERESNT

A Each barrette is capable of supporting 40,000
kN of load

[ &5

By Angela TAM, Lofty aspirations at destination West Kowloon , HKIE
http://www.hkengineer.org.hk/program/home/articlelist.php?cat=cover&volid=119



