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Stephen Lai is the Managing Director of Rider Levett Bucknall
overseeing its Hong Kong, China, Korea and Oman offices and
is also a member of the Global Board. Stephen has extensive
experience in managing a number of renowned skyscrapers
projects in Hong Kong, China and Korea. To name a few, he is
the Director in Charge of Shanghai Tower (632m), Guangzhou
CTF Finance Centre (530m), Lotte World Tower (556m) in Seoul
Korea etc. For more than 30 years, he has developed creative
project delivery strategies for clients throughout Asia, the
Middle East, Russia and USA.
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Wei Qing Wang is a Director of Rider Levett Bucknall's Hong
Kong and China practices, with responsibility for its Shanghai
and Wuxi offices. Wei Qing has over 30 years'experience in
quantity surveying, construction project management and
cost control. As a recognized leader in combining international
construction management and quantity surveying with local
Chinese construction practices, he has actively inputed to

a number of high-rise buildings including Shanghai Tower
(632m), Shanghai SK Tower (275m), Shanghai site 2E5-1
development (250m), Langzhou HongYun JinMao Complex
(250m), Shanghai TaiPing Finance Tower (216m), Shanghai
PingAn Finance Tower (208m), and Shanghai Lujiazui Finance
Tower (200m).
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Abstract | B E

Developers of super high-rise buildings in China often engage international designers for
preliminary and schematic design, while Local Design Institutes in China are responsible for
the design of the construction drawings. The construction drawings provided by local design
institutes are produced in accordance with Chinese practices. The drawings however do not
entail many details, which result in a lot of issues and eventually affect project delivery, cost
and quality. To meet the above challenges, this paper provides some effective measures for
achieving best value and for protecting the developer’s financial interest in the implementation

of the project.

Keywords: Design Team, Drawings & Specifications, Fixed Lump Sum Contract, Full Cost

Control, Procurement Method, and Variation
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Developers of super high-rise buildings in
China often engage international designers

for preliminary and schematic design, while
Local Design Institutes in China are responsible
for the design of the construction drawings.

As the detailing of construction drawings
prepared by Local Design Institutes, they are
all in accordance with China practices, which
are in line with the traditional fixed unit rates
method (similar to published Schedule of
Rates) and re-measurement arrangement.
Therefore, based on the design detailing

and quality of such construction drawings,
quantities cannot be measured accurately
from the drawings in order to produce a lump
sum. For example, Local Design Institutes will
not provide technical specifications and are
not responsible for the design of construction
details for the specialized works such as curtain
wall, ELV etc, and some of the detailed designs
are commenced only after the procurement

of the equipment by the developer. So, that
caused lots of challenges and constitutes great
difficulties in the implementation of effective
cost management and will eventually affect
the delivery, cost and quality of the project
(Figure 1). Some common cost control issues
in relation to local super high-rise building
projects are listed as follows:

A.Based on the above reasons, developers
are not able to conduct an accurate
and comprehensive economic analysis
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Figure 1. Tall buildings redefine the cityscape (Source: TBA)
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of design options and to decide on an
effective cost planning and budget
control as well as to establish a realistic
design based on the limited budget,
which results in a low degree of cost
control and ineffective implementation
of design;

B.Developers are not able to work out
precise and reliable bills of quantities
for tendering due to unclear description
or even missing items in the existing bills
of quantities. Therefore, adoption
of prime cost rates is the choice for many
materials and equipment in
the early stage and the pricing can
be only confirmed in a later stage.
According to this, competitive market
prices could not be obtained by the time
of tendering;

C.Due to the design issues and time
constraint, there is no choice but to use
open-end contracts in most cases and
this may cause a lot of potential contract
disputes over the course
of a project

D.Since Local Design Institutes do
not provide technical analyses and
evaluation of tenders by the time
of the return of tenders, a large
number of technical issues are left
unsolved and lead to possible
disputes and arguments during the
construction stage;

E.Most developers are eager to adopt
either direct supply contracts (that
means materials and equipment are
purchased directly by the developers
and installation will be carried out by
the contractors) or nominated supply
contracts (that means the developers
nominated the suppliers and fixed the
price then the contractors will purchase

materials and equipment from that
nominated suppliers with the fixed
price accordingly) in most of contracts.
The number of these contracts varies
from a few dozens to a few hundred.
As a result, managing such numerous
contracts create complex working
relationships within the project team
and also substantial difficulties in
controlling the project program, quality
and cost;

F. Lots of design problems are left over
from the design stage and are resolved
during the construction stage, which
causes lots of design modifications, on
site records requiring endorsement and
approval of technical requirements. As
a result, this creates a lot of contract
dispute issues and difficulties in contract
management.

In light of the aforementioned problems and
taking into account of the practical experience
of delivering successful super high-rise building
projects (Figure 2), please note the following:

1. Due to the complexity of super high-
rise building projects, the project
team usually comprises the Architect,
Design Institute and more than few
dozens of professional consultants
such as the Traffic Consultant,
Structure Consultant, Electrical &
Mechanical Consultant, Facade
Consultant, Excavation and Lateral
Support Designer, Interior Designer,
Lift Consultant, Fire Engineering
Consultant, Damper Consultant for
Vibration, Lighting Consultant, Disaster
and Safety Management Consultant,
Aerial Assessment Consultant, Seismic
Consultant, Anti-terrorist Consultant,
LEED Consultant, Sustainability
Consultant, BIM Consultant, Risk
Management Consultant, Insurance

Figure 2. Shanghai Tower - China’s tallest building
(Source: RLB)
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Figure 3. Two IFC is currently the 2nd tallest building in
Hong Kong (Source: TBA)
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Consultant, and so on. Developers
should engage the architect, Local
Design Institute and professional
consultants according to the functional
requirements and specialized works
involved at the early stage of the
project so that they can coordinate
with each other and undertake designs
that are in line with the developers’
aspirations. In the meantime, the
responsibilities have to be identified
clearly between Local Design Institute
and professional consultants, such as
the demarcation between Local Design
Institute and electrical & mechanical
consultant team in terms of electrical
& mechanical construction drawings
and specifications; the demarcation
between Local Design Institute and
interior designers with respect to

the second iteration of electrical &
mechanical designs; the demarcation
between landscape designer and
landscape construction drawings
consultant, etc. Since the design and
professional consultants of super high-
rise buildings may come from around
the world, a clear definition from the
outset about the depth requirements
of the design outcome document in
each design stage is required in order
to ensure that all parties can meet the

Institute and professional consultants,
the quantity surveyor can undertake

complete cost control during the design

stages, including the comparison of
design options, estimate, preliminary
estimate, cost planning, confirmation
of target cost, and ensure that all the
design outcome documents would
achieve the fixed lump sum

price approach.

2. Local Design Institutes do not provide
the technical analysis and evaluation
of tenders during the tendering stage,
in fact, they lack of this kind of relevant
experience. In terms of technical
complexity, diversity of professionalism,
extremely high standards and technical

challenges for super high-rise buildings,

the developers are recommended to
extend the consultancy services of the
professional consultants to tendering

and construction stages, which includes

the technical analysis of all tenders,

preparation of tender queries, attending

technical interviews, preparation of
tender reports, preparation of contract
drawings as well as approval of shop
drawings and material submissions,
etc,, during the construction stage.
This can pave the way for professional
consultants to exercise their
professionalism in all stages and to
achieve “professional projects delivered
by professional teams” (Figure 3). As an
aside, during the tendering stage, all
the commercial and technical queries
can be clarified, competitive bids

can be obtained, contract risk could
be minimized and lump sum price
could be assured. As a result, all such
pricing during the tender stage could
be controlled.

3. The hundreds of contractors and
suppliers involved in super high-
rise building projects (Figure 4) in
the traditional Chinese contract
model - such as contractors for
structural and architectural works only,
main contractors for construction
management, specialized contractors
that sign contracts with the client,
direct suppliers, parallel contracting
structures (where the developer
signs contracts with the independent
contractors with no main contractor
involved, and site management works
are the responsibilities of the developer
themselves), and direct Suppliers — may
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Figure 4. Upon completion, Suzhou Zhong Nan Centre
will become the third tallest building in the world, as well
as the tallest building in China (Source: TBA)
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not fulfill the management needs of
the super high-rise building. Based on
the construction method and project

cost control requirements. Based on
this, as directed by the architect and
the project manager as well as through
collaboration with the Local Design
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management characteristics, developers
should provide a reasonable and
realistic list of tender packages and

to take a holistic approach in project
design, program and construction
management for such developments.
The ideal contractual arrangement

is @ main contract and nominated
sub-contracts, which includes
specialized nominated sub-contracts.
In considering the sole responsibilities
of detailed design and quality of works,
it is not suggested to separate the
supply of materials or equipment from
the sub-contract and to be provided
by the developers. The main contractor
will be held fully responsible for
project program and quality control
while specialized nominated sub-
contracts could be determined by the
developer throughout the tendering
process and the specialized nominated
sub-contractor will sign the sub-
contract with the main contractor.

The typical contract framework for
super high-rise project comprises of
pilings and retaining contract, main
contract (including excavation, lateral
support, structural works, structural
steel works for hanging, masonry
works, general decoration, external
works, coordination and attendance for
management of sub-contractors, etc.),
structural steel supply sub-contract,
curtain wall sub-contract, integrated
electrical & mechanical sub-contract,
lifts & escalators sub-contract, extra low
voltage sub-contract, helipad sub-
contract, BMU sub-contract, fire rated
doors sub-contract, fitting out sub-
contract, external lighting sub-contract,
landscaping work sub-contract, damper
sub-contract, signage sub-contract,
traffic lining sub-contract and so on.
The above mentioned contractual
arrangement will facilitate the
management of project progress and
quality control. Owing to the tendering
processes for relevant sub-contracts
are drawn upon from the complete
drawings and technical specification,
the strategy of competitive pricing can
thus achieve which is in favor of the
project (Figure 5).

4. Apart from the architectural and
structural works, the nominated sub-
contractors should also be responsible
for the detailed design of their works
like structural steel works, curtain
wall, electrical & mechanical, extra
low voltage system, fitting out, facade
lighting, lifts etc. for super high-rise
projects. Generally speaking, the tender
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Figure 5. A lot of iconic supertall buildings are designed by internationally renowned architects (Source: RLB)
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or construction drawings of these works
are not detailed and accurate enough
for the preparation of bills of quantities.
In order to minimize the argument, by
using the drawing specification lump
sum fixed price model, the developer
may provide schedule of rates with
indicative quantities to the tenderers
for reference, while tenderers may make
amendments on the schedule of rates
and offer their tender price based on
their detailed design  and holistic
design as well as bearing the risk of

the inaccuracy of the schedule of rates
(Figure 6). This will be a significant
reduction of risks to the developers in
cost control when compared with the
re-measurement approach.

5. Super high-rise building projects
involved lots of materials and
equipment, although better cost and
quality control may be achieved to

a certain extent if local developer
avoids direct supply contracts for the
purchasing of materials. It will inevitably
increase the project management

cost of the developer and require

lots of manpower as well, such as the
additional staff that will be needed

to deal with the tendering and daily
management of the materials provided
by themselves. In addition, contract-
related risk such as repetition or
omission, disputes over quality such

as the responsibilities of the failure for
testing and commissioning, etc. For
instance, if the material provided by the
developer cannot be delivered to the

Figure 6. Lotte World Tower in Seoul will become the tallest skyscraper in Korea upon completion (Source: TBA)
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has to bear for the loss caused by the
idling of the labor force and extended
project duration. This causes additional

responsibility imposed to the developer.

Therefore, the number of such direct
supply contracts for materials and
equipment to be provided by the
developer should be reduced to the
minimum or even removed as an
arrangement (Figure 7).

6. According to the local practice, the

formation of variation during the
construction stage is diversified,
including design revisions as requested
by the developer, design revisions as
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construction site on time, the developer Figure 7. The 530m supertall Pertamina Energy Tower, will be the tallest building in Indonesia. (Source: TBA)
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proposed by the Design Institute, the
contractor’s technical endorsement, the
developer’s on-site approval, etc. Design
changes proposed by the Design
Institute mainly focuses on incorrect
designs; technical endorsement is
generally proposed by the contractor on
the basis of poor buildability of design
drawings or for a better construction
method, while in some cases it may be
suggested by the Design Institute in
order to rectify design errors. In most
cases, on-site approval is drafted by the
contractor, which is usually misleading
and quantities of work done inaccurate.
Therefore, it is very important for the
local developer to consider working out
a complete set of cost control processes
during the construction stage in order
to tie in with the international common
practice. By experience, it is advisable to
utilize the change control system under
the architect, including the systems

for evaluation of draft variations,
instructions, etc (Figure 8).

7. Local cost control is based on a
segmented management structure.

For instance, cost estimates and cost
plans are conducted by the Local
Design Institute; tendering by the
tender agent; interim payment during
construction stage and assessment of
variations are to be approved by the
construction supervision unit or auditor;
and settlement of final account by
settlement audit unit. Since a complete
cost management is breaking down
manually into different divisions, it
therefore creates chaos and often goes
over budget. By experience, super high-
rise building developers should engage
quantity surveyors to provide a full and
complete cost management process,
that means the cost management
process in every stage should be

based on the principle of “‘contract
sums+accumulated variation cost
should be less than the budget control
cost"and the final contract sums can
also be controlled within the set budget
control cost finally (Figure 9).

8. Based on practical experience
accumulated from numerous projects,
most super high-rise building
developers will engage professional
consultant teams. However, the staff
of the local developers may not have
sufficient experience to work together
with such professional consultants
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Figure 8. The 300-meter-tall Eureka Tower is the tallest
building in Melbourne, Australia (Source: TBA)
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Figure 9. UAE is home to many famous skyscrapers
(Source: TBA)
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or even do know how to instruct
them, thus causing inefficiency on
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Figure 10. London’s skyline is set for further change with a number of tall buildings in the pipeline (Source: TBA)

E10. {CHMIARFREEERITEL (SRR TBA)

behalf of the professional consultants
and ineffective cost management
implementation. Hence, the professional
consultant teams must assist the
developers to create a harmonious
contractual relationship — including

the setting up of working procedures,
management systems — and strengthen
training in design, construction, budget,
contract management to the specialized
staff of the developer. At the same

time, professional consultant teams
should take the initiative to proactively
exchange ideas with the developers and
strive to provide better services than the
Local Design Institute in a conscientious,

professional and dedicated way
(Figure 10). All'in all, a well-established
cost management system, a close
collaboration among different parties
and the expertise services provided

by design and consultant teams are
the major prerequisites for a successful
super high-rise building project.

As a conclusion, taking into account of the
abovementioned factors for the design,
tendering and construction of super high-rise
building, an effective cost management can
be fully exercised, playing an indispensable
role from the inception to completion of super
high-rise building projects.

TR MERIXLEREIAS, BT
AREAA{E R XLEmD), LR
STEFRN RIBXLEMAER, &
BTSN ITHI T e D& SR.
Ite, EAVEe) FPAE A E T EN Y E
B — SRR E LR B RAMEER
HRSMEENE, SRETIERRE. B
EBHES, FEEImElERE
wit. Ii2. mELEGEEETIA
REEYIIRED S E LB o AR
G, B ENERET S
FEXFOMEE, BN LATEAt
WITBRAUE. AR Hull Slay
TESERSLE (B10) o MR
HENRL. &HZEETINEME.
RIT R ERE EPA B A FIARSS B 21T 72
SNEHI RIS BRI,

UET UL, BSENERIR
TH AR MEIREER FAZRAT, 8
N ERIEE. BE. SN Birk
A, PREMRIT. BLRN). MR,
BT TIZE8 R, Bt &l
F TRFN. [EirntT. 8. RE
BERFINEEEN, BIMBRNEEE
#, TENSEH. WHERE, DR
THEBMERANR TEEF I RENITH
HE— I TMEEMNRA LERISAE, TN
SENaZNSINCEIEEpvEAR

1068 Advanced Construction and Project Management Practices | 55iHHE T A11 H B IR0



