
Cheung Kong CenterConstruction of by Raymond Wong Wai Man

The Cheung Kong Center exhibits a lot of special features both in the
construction of the substructure and the superstructure. The substructure
involved the construction of a 1.2 m thick reinforced concrete diaphragm wall
along the site perimeter; excavation to form a 37m-diameter shaft pit supported
on the side by diaphragm wall panels for the construction of the building
core; excavation and construction of eight 6 m-diameter caissons using hand-
dug method as foundations for the “super-columns” and 21 smaller caissons
of 1.5m diameter for other columns that support the new basement.

The building core of the superstructure is constructed using a self-climbing
formwork system known as the “jump form”.  The external steel frame together
with the floor membrane is of composite nature with circular steel section
infill with RC (concrete filled tube) as the columns, and steel joists with RC
topping as the floor slab.  The structural frame is supported on the lower level
by 8 super-columns fabricated from heavy steel sections.  A transfer truss
frame and 3 sets of out-rigger frame linking onto a belt-truss system are used
to stabilize the building and to improve structural performance in the taking
up of wind load.  The exterior of the building is to be finished using a stainless
steel curtain wall system.

This article aims to provide an overall illustration that highlights the above-
mentioned features start from the commencing of the substructure up to the
completion of the building.

Redevelopment of the Hilton
Hotel site and nearby properties
in Central District, Hong Kong

The previous Hilton Hotel building before it was demolished
in 1995 for redevelopment as the new Cheung Kong Center



Introduction

The project situated in a 9,650 sq m
site, which comprised the previous
Hilton Hotel, the Beaconsfield
House and Garden Road Car Park
in Central.  The new building is a 62-
storey composite structure, with a 22
m x 27 m reinforced concrete inner
core encased in a 47 m x 47 m
external steel frame, together with
a 6-level basement that constructed
over the 2-level old basement of
Hilton Hotel.

The site comprised of 3 separate
portions and handed over to the
contractors at 3 distinctive stages.
The former Hilton Hotel portion in
which the main building tower
si tuated, was handed to the
demolition contractor in mid 1995
and further to one single contractor
for the foundation and the general
bu i l d ing  works  in  May  and
December 1996 respectively.  The
Beaconsfield House portion, in
which some open spaces and a
public toilet would be built, was
handed over in early 1997.  While
the Garden Road Car Park was
handed over at a much later stage
in December 1998, by the time the
new 6-level basement of Cheung
Kong Center, which used as an
immediate substitute to the Garden
Road Car Park, was eventually
completed.

With these special constraints
and the usual rapid time requirement
urging for earliest completion of

building by the developer, a very fast
track construction schedule was
thus unavoidable.  Within a contract
period of about 105 weeks, the
contractor was required to complete
and hand over the building in 3
stages.  The construction of the
basement and the main structure up
to the 25th level including all the
basic building services should be
completed within the first 45 weeks.
In the following 25 weeks, the rest
of the composite structure should all
be completed.  The remaining time
would be concentrated on the
overall finishes of the building.

Demolition and foundation

The demolition of the old Hilton Hotel
started from July 1995 and the
contract lasted for about 9 months.
Method employed to demolish the
28-storey hotel building was rather
tradit ional.   Four excavat ing
machine equipped with pneumatic
b reake r  we re  used  fo r  t he
demolition.  Several dumping shafts
were formed on the floor slabs for
deposal of building debris.

W h e n  t h e  b u i l d i n g  w a s
demolished up to ground level,
raking shore using universal steel
beam was erected to support the 2-
level basement of the old Hilton
Hotel before further demolition
proceeded.  After the shoring
erected, demolition to the upper
basement continued.  The lower
b a s e m e n t  w a s  r e m a i n i n g

External views
o f  C h e u n g
Kong Center
from various
locations



untouched.  It was filled afterward
partly with debris obtained from the
demolition and partly by imported
f i l l ing mater ia ls  to minimize
disturbance to the basement
structure.  When the works were
completed, the site was formed and
leveled up to the road level.

The works that followed were the
construction of the diaphragm walls
and the bored foundation for the new
building.

All the diaphragm walls employed
in the project were of 1.2 m thick
reinforced concrete.  The perimeter
walls were permanent structure,
which helped to support and
stabilize the ground during the
construction of the new basement,
as well as to act as the permanent
basement wall.  There was a 37m-
diameter shaft pit formed in the
middle of the site for the construction
of the core wall for the future tower.
This shaft was lined on the sides by
diaphragm wall panels, which acted
as a temporary structure for the sake
of forming the shaft.

Large diameter bored piles were
used as foundation for the new
building.  The bored piles were
basically in two standard sizes.
Eight of the piles were 6m in
diameter and dug manually for
supporting the super-columns.   20
piles were of 1.5m in diameter and
dug mechanically using gribs and
protected by steel casing during
excavation.  These piles were for the

support of the columns for the 6-
level basement structure.

Forming a 37m-diameter
shaft pit and the construction
of the core wall
Before the carrying out of the
basement construction using a top-
down method, the first major work
below ground was to construct the
central core of the main building
tower, the foundation of which
rested on the bedrock about -28m
from existing ground level.

Instead of constructing the central
core in a top-down manner, the core
was built bottom up.  This is being
made possible by the forming of a
pit large enough to house the core
structure and its foundation.  A pit
was thus formed with the sides
supported by panels of 1.2m-thick
RC diaphragm wall.  When the pit
was excavated down to the required
formation level, a 5m-deep RC raft
was constructed as foundation for
the core.

On top of the raft foundation, the
core wall on the lowest basement
level  was constructed using
traditional timber formwork.  Basing
on the completed wall section, a
jump-form was then erected to
construct the core wall, which
comprised of the shutter panels for
the casting of the entire core wall
section, a lifting screw jack system,
as well as the work platform and
scaffold that attached onto the form



system for access to the shutter
panels for works.  This jump-form
system would be used starting from
the second lowest basement until it
reached the roof on the 62nd level.

Construction of the basement
Immediate after the completion of
the bored pile, steel column was
erected on top of each pile at its
formation level, which would be
used as support to the basement
slabs during the construction
p r o c e s s  u s i n g  a  t o p - d o w n
sequence.

In order to allow the core wall and
the structural frame to proceed to a
safe separating distance, the first
slab of the basement (i.e. the ground
floor slab) was cast after the core
wall had been completed up to the
9th level, and with the transfer truss
on the 2nd and 3rd level basically
erected.

Further excavation downward
was relatively smooth.  With the
temporary diaphragm wall that
formed the 37m-diameter shaft
gradually being demolished, the
basement slab bound by the 8
super-columns was cast and
connected to the core wall structure
as soon as a stage of excavation
comple ted .   Th is  made the
basement structure at the centre
very r igid and from thereon,
excavation to the sides continued,
with the central part acting as a base
to  shore-suppor t  the  newly

excavated sides.  At certain points,
basically along the bottom of Garden
Road and Battery Path, temporary
ground anchors were installed as a
means to strength the diaphragm
wall panels.  The floor system in the
basement was of flat slab design
with dropped panel around column
heads.  Average slab thickness was
400mm (500mm thick for slab on the
lowest basement, no ground beam
was provided).

To facilitate the removal of large
volume of excavated materials,
several temporary openings were
formed on the basement slab so that
the excavated soil could be removed
by lifting grips, buckets of excavating
machines (in stages) or partly by
dumper truck entering into the
basement through temporary ramp.

Superstructure
Structural system
The Cheung Kong Center is a
composite structure with the inner
core  (measured approx. 22m x
27m) constructed of Grade 60
concrete and the external envelope
in concrete filled steel tubes.  The
size of the floor plate measured
about 47m x 47m.  The external
frame and inner core is tied with
steel beams, which topped with a
composite deck of 130mm thick.
The span of the steel beams varies
from about 10m to 14m and of size
in 457 x 191 series. In order to
provide an entrance lobby with a

more spacious look, there are only
8 super-columns, each in size 2.5m
in diameter, supporting the entire
building, leaving a clearance of two
columns at each elevation.

To economize the structure, a
transfer truss system is provided on
the 2nd and 3rd level so that closer
spaced columns can be used in the
design for the upper floors.  These
columns are in the form of concrete
filled steel tube with section in
uniform thickness (12.7mm) and
ranging from 1.42m in diameter for
the lower floors to 0.96m for the top
floors.  The tube columns will be
grouted by pumping concrete
upward for every 3 floors.

In order to minimize the effect of
deflection due to wind load, 3 sets
of outrigger/belt truss systems are
provided at the 22nd/23rd, 41st/
42nd and 61st/62nd levels. An
anchor frame is embedded in the
core wall to provide adequate
connection to the outrigger frame.
The outriggers and the belt trusses
are structurally separated in order
to allow it to have limited movement
during wind, while maintaining
sufficient strength and rigidity to
support the entire building structure.

Core wall
The structural design of the core wall
resembles two linked “I” sections
(refer to drawing) with flange
thickness ranging from 1500mm for
the lower f loors and reduced

gradually to 400mm for floors above
the 44th level, and web thickness
from 600mm to 400mm respectively.
The core was constructed using a
Jump-form system designed on a
working cycle aiming at an average
of 3 days per floor (4.2m floor to
floor).  The progress was in principle
maintained with the anticipation of
certain delay at levels where the
outriggers located, as well as in
levels where the thickness of core
had to be reduced.  Floor slabs
inside the core were cast in-situ at a
deferred stage.  Internal partitions
inside the core including walls to lift
shaft and staircases were erected
using drywall system to eliminate
unnecessary formwork or wet work.

Erection of the steel frame
The first lot of structural elements
to be erected for the superstructure
were the eight super-columns, that
embedded and stood on the top of
the 6m diameter caisson which was
about 25m below ground level.  The
transfer truss frame was then
erected on top of the super-columns.
To enable the truss be erected safely
and firmly at this level, a temporary
support structure was first erected
onto the head of the  super-columns
as a working base.  Since this 8.75m
high transfer truss was leaning
outward from the building line by
about 1.8m, the procedure and
sequence to erect the entire transfer
structure would be quite crucial.



Detail  method statement and
proposal showing the erection
procedure and sequence was
required to submit for approval
before actual carrying out of work.

The erection of the typical floors
worked basically under a 3-storey
cycle to cope with the length of the
circular steel tube (concrete filled
columns) on the exterior of the
building.  When the steel tubes were
positioned and aligned, they were
further secured by the connection of
the steel beams.  Connection was
done by using tension control bolts
with the inner end bolted to gusset
plates that fully embedded in the
core wall.

After the steel beams were put in
place and secured, metal deck was
laid on top acting as the permanent
shutter for the forming of the
composite floor.  Shear studs were
also welded on top of the beams to

improve the ability to take up shear
by the floor membrane.  Reinforcing
bar was then fixed on top of the deck
before the placing of concrete.

Provision of plant and equipment
The heaviest members used in the
project were the steel stanchion for
the 8 super-columns, the weight of
each fabricated section is about 25
tons.  Since these members were
required to place into to 6m diameter
caissons, crawler mounted crane
could be used for the lifting purposed
in this case.

Since the formwork system used
for the construction of the core wall
was of self-cl imbing type, no
additional cranage requirement was
thus needed to faci l i tate the
operation of the form system.
However, the cranage demand for
the erection of the structural steel
frame for the 62-level superstructure

as well as for the laying of the
composite floor deck were still very
great.  To cater for this requirement,
two tower cranes with luffing jib with
600 Tm, one with fixed jib about half
the capacity, were used to assist in
the l i f t ing of al l  the required
m a t e r i a l s ,  m e m b e r s  a n d
components during the erection
process .   The c ranes  were
hydraulic-lifted and mounted inside
the voids of the core wall and
supported on temporary I-beams.

Two concrete pumps were
stationed at ground level.  They were
used mainly for the placing of concrete
for the core wall, concrete filled tube
that used as columns, and the
composite floors.  Concrete delivery
pipe that fixed and housed inside the
core wall were used conveniently for
the purpose.  The pipe would then be
extended at the same time as the
structure ascended.

Conclusion
The Cheung Kong Center is a typical
combination of modern construction
techniques and methods.  The use
of top-down method to construct a
deep  basemen t ,  compos i te
structure of very large scale and
size, the use of certain kind of
mechanical formwork for a particular
part of the structure, or even some
more sophisticated finishing items
such as curtain wall, raised floor, or
building services provisions which
integrated with large amount of
in format ion  and automat ion
technology.  These are not new to
the construction industry nowadays.
The art of executing this kind of
project is that, whether the works
can be done in a cost effective,
punctual, orderly and safe manner.
In this respect, Cheung Kong Center
is undoubtedly a remarkable project
that justifies the competence and
professionalism of the building
industry of Hong Kong.



Viewing the demolition process of
the Hilton Hotel from an elevated
position. The work arrangement can
be clearly observed from the layout
of the demolition machines and the
positioning of the dumping shafts



Overview of the demolition work down to the basement level.  The ground floor and the slab of the first basement at this stage had been removed.  The
second basement was backfilled with mixed materials to balance the earth pressure from the basement sides. Note also the remained portion of
basement structure along the building boundary and the steel shoring supports being erected forming part of the stabilization measures for the partly
demolished basement structure



Overview of
the demolition
work on the
podium level



The commencement of work for the
diaphragm wall after the completion
of the demolition. The ground level
as seen in the photo was formed by
the backfilling of the old basement
void.  The guide wall for the forming
of the 37m diameter cofferdam using
diaphragm wall panels can roughly
be seen here

Another view of the partly demolished basement as seen from the previous
footbridge crossing the junction of Garden road and Queen’s Road Central

Closer view showing the temporary
steel shoring support and the
remaining basement edge frame
counter acting the ground pressure
from the old basement wall



A view of the site at the corner of Garden Road and Queen’s Road junction
seeing the diaphragm wall equipments (from the left: the bentonite treatment
and desanding plant, the hydrofraise trench cutter and the trench excavating
clamp shell, all yellow in colour)

Excavation to form the 37m diameter cofferdam in which the central core
of the future building positioned. The side of the cofferdam was lined with
1.2m thick diaphragm panels stiffened by ring beams in 4 layers (the first
two layers can be seen in the photo)

The cofferdam excavated
down to its formation level
where the bedrock located



The rising of the building core from the cofferdam pit.
The work deck as seen inside the pit was the set of
Jump-Form for the casting of the core structure. Note
also the steel stanchions on the side of the pit. They
were the super-columns supporting the external frame
of the future building

Viewing inside the cofferdam pit with the jump-form for
the building core structure in its operating condition



An elevated view of the Cheung Kong
Center site taken in mid-1997 with the
building core and the super-columns
in place. The building on the left side
of the cofferdam was the previous
multi-storey Garden Road carpark
which was demolished 2 years after
the taking of this photo forming the
phase 2 development (underground
carpark) of this project

Closer look of the cofferdam with the formwork decking inside and the
layout of the super-columns clearly seen



Scaffold erected inside the cofferdam ready for the construction of the
ground floor slab. The core wall at this stage was completed up to

The whole set of formwork for the building core can be
seen clearly at this position just above the ground level.
The 6m diameter caisson in the foreground for the super-
column, totally eight numbers, is also an eye-catching
object at this stage of work

Viewing inside the 6m caisson with the steel stanchion for the super-column
being erected by embedded firmly onto the foundation concrete



Rising of the tower structure from the
central core and the super-columns
with the Garden Road multi-storey
carpark and the high-rise residential
estates on the hill slope in the Central
Mid-Level as its background



One of the muck openings
provisioned in the ground slab
for the loading and unloading
of plant equipments, materials
and excavated spoil during the
construction of the basement
using top-down arrangement

A typical view seeing a section of
the basement with excavation
proceeded at the lowest level, a
completed basement slab on the
top, and the middle slab under
construction using double-bit
arrangement

Ano the r  v i ew  o f  t he
basement interior with
diaphragm wall (left, along
Garden Road) on one side
and a super-column on the
other. The layers of steel
strut  were erected to
stabilize the diaphragm
wall against the ground
pressure before the final
casting of the permanent
basement slab



Another temporary provision to form an
opening to provide an access ramp into
the basement carpark before the phase 2
carpark was put into operation

Detail showing the construction of a basement portion along
the perimeter wall using double-pit method. Note also the
construction of the basement wall using in-situ reinforced
concrete in addition to the permanent diaphragm wall



Another key element in the superstructure construction of the tower - the erection of the transfer truss system at the 3rd level. The truss provides a
wider span for the building entrance lobby using 8 numbers of super-columns. With the use of this transfer truss, the span-width of the external frame
for the upper structure could be reduced to normal configuration. The steel frame as seen below the truss system is only the temporary falsework to
facilitate the erection of the truss frame which weighed totally more than 700 tons



Closer view of the partly
erected transfer truss with
some of the floor joists
serving as tie members
connected onto the central
core wall

Interior view of the transfer frame on the 3rd level. The truss system is
about 12o leaning outward. This makes the erection process extremely
difficult especially where the heavy weight of the elements was taken
into consideration



A side view of the transfer truss after its completion. Note the change in the
span width of the external frame below and above the truss

Placing of the steel tube to form the external column based on
concrete-filled-tube design

View of building section showing
the core wall, external frame and
the floor joists connection for
typical floor at the upper level



Floor joists connected onto the
central core before the laying of
the floor decking

View of a set of partly completed belt truss located on 42nd Level

Close-up of the belt-truss member where the connecting node for the
outrigger frame located



Detail showing the connection of the tie member onto the base of the belt
truss. The external column in the form of concrete-filled-tube can be seen
under the base

View of the belt truss connecting node with the final adjusted outrigger
bearing support and the shim plate in position

External view of the belt truss connecting node and the final-fixed
outrigger support in place



A wider view showing the entire outrigger frame stretching from the central
core toward the belt truss

Close-up of the belt-truss connecting node with the preliminarily placed
shim plates before the final level tuning and welding connection

External view showing the overall extent of the belt truss and
the typical concrete-filled steel columns



Welding operation to fine tune the
connection of the jointing between the
concrete-filled steel column and the
belt truss/outrigger frame

Inspection to ensure connection
between the belt truss and the outrigger
using shim plates was in its right
position and level after the adjustment
of deflection due to initial loading



Galvanized iron decking being placed onto the floor as the base form for
the reinforced concrete topping. Reinforcing bar would be fixed afterward
followed by concreting to form the composite floor slab. Note the shear
stud welded onto the steel joist to ensure the perfect composition of the
concrete topping to its base frame



An eye-catching external view
of the building frame with the
Hong Kong and Shanghai
Bank Headquarter Building as
its background



Overview of a set of outrigger frame
on the 61st level clearly showing the
geometrical shape, its connection
arrangement to the building core
and the belt truss

External view of the upper
structure of Cheung Kong Center
with the belt truss system located
on the roof level still un-cladded
with curtain wall panels



External view of the composite structure up
to the first set of outrigger frame on 23rd level.
The set of formwork for the construction of
the core wall is the focus point in this photo

Close up view of the Jump-Form system for the core wall construction. The
simple racks, yellow in colour with the appearance like a pair of chopstick on
the deck of the form, are the screw jacks used to lift the form system after each
concreting cycle



Worker getting into the wall form to inspect the fixing of steel
before the placing of concrete. Note a set of screw jack on the
right side of photo

Close up look of a set of screw jack with the motor, driving/turning
gears and the screw mount in operating condition

Interior view of the jump form system. The space between wall formwork panels is
the shaft inside the building core. Temporary scaffold with hanging platform deck is
provided as part of the formwork setting to facilitate workers working safely and
conveniently within the jump form



View into one of the shafts inside the building core where lift
lobby and staircase located from the roof top. The floor slab
inside the core is cast in-situ using manual-operated timber
formwork

Closer look into the core seeing the erection of the floor formwork for the
lift lobby

Steel members used in this project were first delivered to a temporary
handling yard located in Tseung Kwan O before the final transportation to
site for actual installation



A steel member belong to the belt truss system was lifted by tower crane,
which had a lifting capacity up to 18 tons within a working radius of 30m

Final dismantling of the tower crane after the main structure
had been topped-out. There were three set of tower cranes
being erected during the construction process. The cranes
were dismantled in carefully scheduled manner when the
building was closed to top-out, with the operating one helped
to dismantle the crane scheduled for removal. A temporary
crane was finally installed to help to dismantle the last crane.
After that, the temporary crane was dismantled by the help
of a simple lifting rod equipment with a winching machine



Interior view of the outrigger and belt
truss on the 41st level which is being
used as a refuge floor for fire
escape. Note the fire-resisting
plaster coated on the surface of steel

The construction of the floor slab on the 2nd level using a retro-installation arrangement.
The floor in the form of a steel framing with concrete topping, was constructed after the
completion of the upper structure (the transfer truss) in order to avoid the limited working
space during the erection of the massive transfer truss structure



External view of the composite structure up to 40th
level before the installing of the curtain wall panels.
The floors covered with plastic sheet were doing
the fire-resisting plaster which was applied to the
surface of steel by spraying action

External view of the
building with the
curtain wall on the
lower floors being
installed



Close up of the curtain wall installation
before the enclosing of the belt truss
on the 40th floor, which is using panels
with louvre strip to provide ventilation
for the plant/refuge floors instead of
standard glazing

Another close up view with curtain
wall installation approaching the
belt truss system on the 61st level



Installing a standard curtain wall panel by worker
with the help of a simple rail-mounted electric block
stationed at upper level

S e t - u p  o f  t h e
building interior for
the storing of the
curtain wall panels
a n d  o t h e r
accessories. Note
also the dry wall
p a r t i t i o n  l i n e d
outside the central
core wall forming the
servicing cubicles for
the required E & M
facilities

Typical floor trunking network laid on
top of the floor screeding for the
running of wiring works before the
installing of the raised floor system

Running of the wiring cable into the floor trunk before the
final covering up of the raise floor panels



Building exterior as seen from the Queen’s Road Central
level. The louvre panels covering the transfer truss from
2nd to 3rd floors can clearly be observed. The entrance
on the right is the permanent vehicular access point into
the basement carpark comprising of the phase one (area
under the tower) and phase two (previous Garden Road
carpark) facilities



Another very eye-catching structural
element of Cheung Kong Center is
a footbridge linking pedestrians from
Queensway and Garden Road into
the entrance lobby of the building.
This bridge obtained the Hong Kong
Institution of Engineers (HKIE) and
Institute of Structural Engineer
(IStructE) Joint Structural Division
Special Award in 2002 due to its
innovative structural design

Another view of the
footbridge as seen
from Garden Road
toward Queensway



Various views of the footbridge as
seen on the deck level. The elegant
and curvilinear design, finished in
linen-finished stainless steel and
glass, is its main visual attraction



Section showing the temporary and permanent
ground works including the diaphragm wall on the
site parameter, 37m cofferdam pit, bore piles, raft
foundation for the core and the core wall structure



Section showing the construction sequence of the top down
basement using double-bit excavation arrangement

Section showing the construction
setting for the superstructure



Elevation of the transfer truss system from the 2nd to 4th level with indication of
the installation sequence and the temporary support falsework (in dotted line)



Typical outrigger elevation and the
connecting node to the belt truss



Framing plan for typical floor
showing the layout of core
wall and the steel beams


