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Chapter 1

General Introduction to Building
Construction in Hong Kong
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2 General Introduction to Building Construction in Hong Kong

The Bank of China standing amid
shorter office buildings

Much as the trapezoidal shape of the East Building’s site had generated
its triangular design motif, the compelling diagonals of the Bank of Chi-
na were intimately related to its aesthetics. Rather than leave the roofs
of the ascending shafts flat, as might have been expected, Pei set them at
an angle, adding to the sense of thrust as the building rose. The skin was
to be reflective glass. In true Modernist tradition, Pei chose to express
the structural members that met the skin by highlighting them with
aluminium cladding, creating facades of boxed Xs. At seventy stories,
the tower would be the tallest building in the world, outside the United
States, and its strikingly abstract form—topped with a pair of broadcast
masts—would make a dramatic vertical gesture in the heart of the city.

—Carter Wiseman, I. M. Pei: A Profile in American Architecture

In the late 1980s, people working in Central witnessed the construction of I. M.
Pei’s Bank of China Building in the non-Hong Kong-style construction method
of using structural steel. This building with the ‘trunk of a bamboo’ metaphor
is an example of continuous new technology being brought into the building
industry, giving inspiration for Hong Kong architects. The 370 m height of the
building is recorded as the highest in Hong Kong, offering a challenge to local
architects.



Subsequently in 1992, the completion of Central Plaza, 18 Harbour Road,
another corporate-looking office building became the tallest building in Hong
Kong. And in 2010, another record was set by the 108-storey International
Commerce Centre, 484 m high. Such are the continuous changes and impact
that make Hong Kong construction so dynamic and interesting.
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—Carter Wiseman, I. M. Pei: A Profile in American Architecture
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Construction speed

Construction speed is of prime importance in the Hong Kong building process,
even outweighing quality. “Time is money’ is the slogan for the rich developers
who are continuously inserting buildings to reshape Hong Kong’s skyline. The
amazing speed of construction is as fast as three to four days per concreting
cycle for a typical floor. Large housing estates in Laguna City of Cha Kwo Ling
and the residential towers in Kingswood Estate, Tin Shui Wai, at a four-day
cycle are good examples of local construction speed. Citibank Plaza in Central
went up at a three-day cycle.

A review of the high cost of land explains the emphasis on time. For
example, the particular site in Wanchai for the tallest office building was
acquired at a government auction on 25 January 1989, at HK$3,350,000,000 or
HK$460,000 per m? site area. Interest on the cost of the land alone amounted to
HK$918,000 per day at the prime rate of 10%. This would be enough pressure
to produce building very fast (at a four-day cycle per floor). Subsequently in
2016, a business site, NKIL no. 6505, 7728 m?, at Cheung Sha Wan, was sold at
HK$7,794.38 million, about HK$1 million per m*
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4 General Introduction to Building Construction in Hong Kong

Construction of the steel frame for the Office building at no. 9 Queen’s Road
Bank of China

Citibank Plaza at a three-day cycle per
floor

New Hang Seng Bank headquarters

Central Plaza, the tallest offlice

building located at the Wanchai
waterfront, under construction Residential tower at Bonham Road
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2.1

Preliminaries
e A fE TIE

Construction of a tower

Preliminaries usually form the first section of the specifications, which is part
of the tender document and will subsequently become part of the contract
document. Items included in the preliminaries are:

. Form of contract

. Definition of terms

. British standards and equivalent standard
. Manufacturer’s recommendations
Government regulations

General obligations

Temporary works and services
Administration, insurance, and attendance
Materials and workmanship

I L



T ot TR AR R B SR A BT R R 2 — R B B A > BT
TERE AR > A B D5 T IE A SR ] R IE A A A A
FP A ERRO) o i TR A AR dE

(1) &R

(2) #AHEHYE R

(3) S8 ) JEE AR K 55 T 9 A
(4) B Ak

(5) BRRFi RG] A e

(6) — FBZHIE ST B B

(7) [Efa s T2 T A K% B e 7K 6 e M
(8) ATHELE: ~ fRERIHH b HAt

(9) WRHERI & T ZEHIAR

Contract, standards, and regulations

The Standard Form of Building Contracts: Agreement and Schedule of Conditions
of Buildings Contract for Use in Hong Kong (with or without quantities),
published by the Hong Kong Institute of Architects, Hong Kong Institute of
Construction Managers, and the Hong Kong Institute of Surveyors in 1976,
is the basis to govern the execution of the construction work for the past four
decades. This was updated in 2005 to deal with the new period in the construc-
tion industry. The latter version was written in simple English, with shorter
paragraphs and subheadings for easy reading. New clauses were added to
protect both employers and contractors. In addition, legal terms were more
clearly defined for better understanding.

For government projects, a contract called ‘General Conditions of Contract
for Term Contract for Building Works’ is issued by the Development Bureau.

BE - BB RERERS)
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British Standards and Codes of Practice are available from the British Standards
Institution (www.bsigroup.com). These include all amendments, revisions, and
standards superseding the standards listed. The British standards are available
for inspection at the following locations in Hong Kong:

1. Hong Kong Standards and Testing Centre

2. Main Library of the University of Hong Kong
3. Works Branch Library, Murray Building

4. Urban Council Yau Ma Tei Library, Kowloon

Wong Wah Sang

Murray Building, where the Building
Authority locates
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Administration, insurance, and attendance

Regular site meetings are held to monitor the progress of different trades and to
coordinate various subcontractors.

Insurance means third-party insurance, employees’ compensation insur-
ance, contractor’s all-risk insurance, and surety bonds.

Attendance for the nominated subcontractors, nominated suppliers, spe-
cialist contractors, government departments, and public utility companies are
provided according to the following:

1. Use of plant, ladders, scaffolding, etc. as erected by the contractor. There
is no obligation to retain such facilities longer than the contractor’s own
use.

. Provision of space and lock-up rooms for storage of materials and tools.

. Temporary water and electric supply.

. Guards to safeguard the site.

. Coordination with the contractor’s programme of works.

. Coordination with other trades such as provision of openings and
chases, cuttings.

7. Cleaning and clearing away debris.

AN U1 W W
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Materials and workmanship

In simple terms, the quality of work is required to be consistent with good build-
ing practice in Hong Kong and to comply with the relevant British Standards
(BS) or Codes of Practices (CP) unless otherwise specified. Sometimes it is
written in the specifications that quality must in every respect be to the satis-
faction of the architect, giving the architect power to reject any ‘unsatisfactory’
work.

Submissions of samples, execution of mock-up, and preparation of shop
drawings are all good practice for understanding between all parties before
actual construction work begins.

Wong Wah Sang

Traditional bamboo scaffolding
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Layout plan showing constractor’s site organization, Kingswood Estate at Tin Shui Wai
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Trades of Materials and Technology
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2.2

Demolition and Excavation Works
SRz TIE

Preparation work

Before the commencement of demolition, a thorough survey is done and avail-
able drawings of structures are examined.

The authorized architect will arrange for disconnection of utilities ser-
vices including gas, electricity, water, and telephone. Any fitting attached to
the building in connection with tramway services, street lighting, electricity or
other services is removed. Adjacent road signs, parking meters, hawker stalls,
street lighting, etc., affected by the demolition are removed by the relevant gov-
ernment departments.

Apart from the hoarding, the contractor will erect at walls abutting any
street, fans, or catch platforms at the first floor level or at levels as that may
be necessary to prevent materials from falling to the gound. Dust screens are
required to cover the whole wall area. Sewer and drainage connections are
sealed, and glazed sashes and doors are removed before breaking down the
structures. If necessary, shoring may be erected to prevent the accidental col-
lapse of any part of the building or any adjoining building.
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Demolition works

The demolition works must be carried out under the supervision of an expe-
rienced person and the required procedures as stated in APP21. A notice
in Form BA20 stating the name of the person in charge must be posted in a
prominent position on the demolition site. Competent workers are employed

Commencement of demolition for
some old tenement houses. Erection
of screens and scaffolding.

Heavy machines imposing great loads
on old buildings may not be permitted
for demolition.



24 Trades of Materials and Technology

Timber raking shore

for the demolition of the structural frame, roof, staircase of a building, areas
with risk of collapse, and for the cutting-up of structures.

It is essential that debris or materials not accumulate on floors so that floors
are overloaded, as floors are not designed for such heavy loads. Great pressure
exerted on adjoining buildings and on hoardings is not desirable either.

Some demolition methods, such as the use of a crane and a hammer, are
considered to pose unacceptable risks or impose heavy loads on the building
and are therefore unsuitable in certain circumstances.

In the demolition of buildings containing asbestos-based products, special
care is exercised. The area concerned is cut off by dust-proof screens, and all
workers must wear half-mask dust respirators.
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Timber flying shore



Excavation

Excavation includes removal of the existing old foundation, cutting off pile
heads to the required level, and removing and legally disposing of all surplus
materials.

Planking, strutting, or shoring may be required to support the sides of the
excavation. Work is carried out to prevent erosion or slips. Working faces are
limited to safe slopes and height. Material must not be stockpiled to cause a
landslide, and authorized persons, registered structural engineers, are required
to take adequate precautions to ensure public safety whenever necessary during
excavation as part of the work as stated in APP57.

It is essential that earthwork be sealed up after each day’s work or when
heavy rain is expected. Cutting is planned to prevent ponding. Temporary
water courses or channels are provided to discharge the water, usually through
a sand trap before going into permanent drains.
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Steel sheet piling for basement
excavation

Timber planking and strutting for
trench excavation

Steel strutting for basement excavation
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3.3

Domain: Redevelopment of Yau Tong Estate Phase 4,
a Sustainable Commercial Building

TRZAE ) RIFIE NSRS R — WA RESE RN
[HE$e £

The major fagade of the Domain Mall

Yau Tong Estate Phase 4 is the latest phase of a comprehensive redevelopment
of Yau Tong Estate. The Housing Authority aimed to create a vibrant retail
space through a design which responds to the site, the environment, and the
local community. Supported by the environmental consultant, the retail centre
has introduced a number of special environmental features contributing to
sustainable development. They are as follows:

1. Conserving energy through hybrid ventilation system

2. Enhancing environmental comfort through roof greening, light tube,
and solar control

3. Conserving water through the use of reclaimed water

4. Providing a clean environment for food-waste collection by installing a
food-waste pulping system

5. Achieving Platinum Rating under BEAM Assessment

From construction, material selection to environmental systems and features
introduced, the development of the Domain Mall takes a leading role in foster-
ing a more sustainable community in architecture.
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Sustainability in structural and construction aspects

The building was planned to sit on the Mass Transit Railway (MTR) of Yau
Tong station. The challenge to the architect and the engineer was to optimize
the foundation design, making use of the as-built foundation as much as they
could without adding too many excess structures. The BIM was introduced to
sort out the integration of the old and the new foundation structure. Minimal
resources were introduced with no abortive design; the construction was also
planning to achieve BEAM 04 Platinum sustainability credits.
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Sustainability in architectural design aspects

The building form, orientation, and layout were designed to optimize cross-
ventilation and harnessing of day lighting. Micro-climate studies were carried
out in the early design stage. Computational fluid dynamics (CFD) wind
analysis was carried out to identify thermal comfort zones for various outdoor
activities. Maximized wall openings were designed for natural ventilation in
the carpark and PTT, so that operation of the mechanical ventilation system can
be optimized. Also, the public open space, podium, and greening of the roof
were maximized to address the heat island effect.

The use of recycled materials in finishing is also a credit to sustainability.
Concrete pavers with recycled glass aggregates were used in the PTI; recycled
timber was used in all outdoor boardwalks, decking, and grilles; recycled
medium-density fibreboard (MDF) was used for interior spandrel panels in
the atrium.
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Sustainability in building system aspects

The glass panel of the curtain wall is an IGU consisting of two panels of glass
with an air gap in between. The advantage is isolation and reduction of heat
absorption. Having an IGU in the curtain wall design means the use of air-
conditioning can be minimized but at the same time retain the natural light
harnessing, which in turn reduces the use of artificial lighting.

The curtain wall design is connected to the BMS for a hybrid ventilation
system. Openable windows were installed for intake of cool ambient air and
exhaust of hot air. When the outdoor temperature, humidity, and air veloc-
ity meet the preset criteria for a comfortable natural ambience, the automatic
operation system will be activated to turn off the air-conditioning and open the
windows. Natural ventilation is usually provided during spring and autumn.
The resulting annual operation hours of natural ventilation are about 582, con-
tributing to 13.3% of the total operation time of the shopping mall.
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The use of an MDF panel for the
spandrel design

Bird’s-eye view of the Domain Mall

Water conservation

Condensate water collected from the air-conditioning system is used for irri-
gation of landscaped areas. The air-conditioning system per day can irrigate
8,700 m?* of green area. The estimated cost savings for water consumption is
around HK$19,000 per year.
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Reuse of kitchen waste

Pulpers were installed in the refuse storage and materials recovery room from
the first floor to the third floor of the shopping mall. Kitchen waste is collected
regularly by the food-waste pulping system and delivered to a laboratory for
manufacturing of spent mushroom compost (SMC). The SMC is then trans-
ported back to the PTT area of the shopping mall, growing in panels to improve
the air quality in the PTL.
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Solar light tube system and solar panels

As a device to harness day lighting, the solar light tube system captures natural
light for the toilets located below the roof garden. Also, solar panels are used to
generate hot water for the baby care room in the shopping mall.

This project has set a very good example for commercial buildings to
promote the concept of sustainability to the general public. As the shopping
mall has a close relationship with the community, the architect and the interior
designer put great effort into the public area to show environmental awareness
in order to educate our next generation. And in return, the concept of sustain-
ability makes this mall standout from ordinary shopping centres.
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Chapter 4

Drawing Practices: From Design Sketches
to Tender Drawings
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I prefer drawing to talking. Drawing is faster, and leaves less room for lies.

— Le Corbusier

Drawings are the fundamental tools for architects to communicate. This com-
munication exists on multiple hierarchical levels, ranging from that between
architects and clients, architects and contractors, to contractors and suppliers.
At the very gestation stage of a design concept, the sketch is often the architect’s
first tool to explore different ideas. This earliest stage of concept formation is
bounced back and forth, traced and retraced on the sketch papers—a funda-
mental way to communicate between the eye and the mind. When the architect
begins to move from the initial conceptual stage to subsequent stages of built
work, these drawings take on a completely different set of tones and voices. For
instance, at the conception stage, drawings tend to be less technical and more
poetic and impressionistic. The objective of these first drawings is to provide
the client the opportunity to endorse a design direction from a decidedly emo-
tional level.

Drawings are the expressions of one’s striving to reach the spirit of archi-
tecture.
— Louis Kahn, ‘Space and the Inspirations’ (1967)
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The evolution of drawing practices

Today, the tradition of drawing on yellow sketch paper and tracing and retrac-
ing the master’s work to develop a project has given way to contemporary
digital design. Computer-aided tools have changed the culture and compre-
hension of architects’ drawings in an unprecedented way. Three-dimensional
modelling can be coupled with fabrication methods, so even tentative thoughts
may appear to be rendered ‘final’ These first drawings are meant to provide the
client a means of cultivating the architect’s ideas and spatial concepts. The craft
and intelligence of executing new work is apparent in all drawing methods,
whether generated by tedious hand tracing on vellum with technical ink pens
and T-squares, or through the quick click of a computer mouse.

This chapter opens with discourse of the evolution and development of
drawing practices. Through examples ranging from the old—construction
drawings on vellum, personal sketchbook narratives, and abstract ink or



charcoal paintings—to the new, including sophisticated parametric-formulated
geometries, the array of works shown here not only reflect how architectural
works are conceived and perceived but showcase their diversity and beauty
which transcend mere function to become art.

Though it is inevitable that the old modes of drawing have been more or
less replaced, there remain a few practitioners who are reluctant to surrender
their T-squares and triangles. Some find themselves nostalgic for the medita-
tive intellectual spaces that open up as they trace lines on paper. Like a sculptor
working on a piece of wood or a musician stringing an instrument, an architect
can yield to the joy of developing thoughts through the act of drawing and find
emotional peace in its slow emergence.

An architect’s repetitive tracing and retracing of lines amounts to more
than a mere transfer of information but is in and of itself a meditative indul-
gence into the plan, a kinaesthetic reviewing of information. The pen in the
hands of an architect is not qualitatively different from wood in the hands of a
sculptor or an instrument in the hand of a musician. The drawing takes repeti-
tion to perfection; hence, architects love to trace and retrace their sketches to
perfect the scheme and channel the vision from mind to hand.

In his recent book Why Architects Still Draw (2014), Paolo Belardi, an archi-
tect and professor in the Department of Civil and Environmental Engineering
at the University of Perugia, wrote ‘drawing by hand is an active way of think-
ing’ In our era where drawing software and AutoCAD are widely available and
3D-scanners and GPS devices are so close at hand, the question is: why do
architects still draw by hand? Here, Belardi offers an elegant and ardent case
for the value of the organic relationship that drawing creates between the mind
and the hand without shunning new digital media for design.

Belardi suggested that drawing is the holistic manifestation of a particular
design. ‘It is the paradox of the acorn: a project emerges from a drawing—even
from a sketch, rough and inchoate—just as an oak tree emerges from an acorn.
Citing examples not just from architecture but also from literature, chemistry,
music, archaeology, and art’ (Belardi 2014).

Belardi further argues that ‘drawing is not a passive recording but a
moment of invention pregnant with creative possibilities. Over the centuries,
architects’ drawings have evolved in style and philosophy, from Piranesi’s eclec-
tic etchings (1720-1778), to the modernist approach of training architects to
develop ideas through the very act of drawing. This approach, while ‘modern,
was actually developed as early as 1937 by Walter Gropius, who initiated the
then new notion of using drawing as a focus to train architects in the pedagogi-
cal program for his modern paradigm of architectural education.

This chapter consciously chooses not to dive into the discourse that
drawing is the underpinning principle of architectural education but rather the
simplest way to digest discussion on the approach of setting out to draw from a
simple sketch on vellum to a full set of production drawings.

Those who appreciate Kahn’s preference for sketching on vellum and his
devotion to repetition watch raptly as his squares shift, turn, and interact in
countless forms of spatially orientated variation. In the chapter ‘Drawn on
Yellow Paper: Toward a Culture of Lingering’ (Merrill 2010), Kahn explains his
preference for the thinnest of yellow paper: ‘this is like a painter’s flag, for work
in progress, that however detailed and elaborate that which is drawn upon it
may be in fact, still “wet’, in flux, subject to change, criticism, rejection’

This chapter will not be a full survey, nor will it indulge in the history and
culture of architectural design and drawings; rather, it offers an overview of
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the development of a set of ‘informed drawings’ as well as things to consider
when a beginner assumes the task of drawing. The discourse opens with the
introduction of the various types of drawing and their trajectory, from the
preparation of tender drawings, to detail drawings, and finally a set of con-
struction drawings. The complete set of tender and construction drawings may
convey similar information; however, depending on whether the drawings are
intended for communication to potential tenderers or to the worker on site,
they will cater to each accordingly. We would like to thank the architects who
have contributed their drawings and images to this chapter as illustrations.

BERELSE

AEME A A A B R AR B ANEETT IS 0 RSN T AR
FETE > BUMA Z 02 5 4 8 B0 45 K81 56 S B mh il 1 o 7 Loy B 1Y) 26 fiS o
s L EDIET R A W K s e T R S AT A O S S B e =
A ST BE AR IE DA Tk > RE A0 % B PR Y BT AR VR R AR AR E RS A -
2R s ET E O AU AR B o SR > RIS sk O O R T B
THARTARE - 5 0 R 12 5 Al M B 2 R o R I B3 58
KREM T FER > ANRHESEHAE - B AR L1818 20 ) > 38 2 Al 5 Dbl s 44
TS B ABREA AL AE— OBV i L2 2 RSB R E -

AREGNHKEEG] > DU R4 E s REXFEEF K
A~ R L DL AR SR EEMRE > B AR ES A
BRI o LB T KRB0 — RIMES > AMERRFHEM T &0
MR B > HEe R TSR E M R e SRRk > A a AR 1 Sy 20 5 o

e B 10 Ay A e mT A S g AR s (B R D B AR
BETF R =AM - fEAC A6 ge s 2 e 0y B 48 > DIRRR sty
2 > IR — R RS IR — R EE > B — L E RO R
—RE R o IR AG RS R B » — & EE S AW AR AR A 7 S AR AR
FRENGE MR > S AL S B B R AR > BN BT R R o PREE o LRl
(Paolo Belardi) /2 fil#% B A8 + KBS T2 RBEZ - FRERS— A
SRR T A AT I SRR AT SR PE ) (2014) HiE b sE - T+ L
A 1 2 — AR Y B 5 o FEE SRR ER - AR AR DA
T A R B A 2 M T P AR AR AR > FRAM A% T B 2 2 o] A S A AT SR
T LA » | DR A s R — R R 7 2 RS ) B T
BERVE o A A B T T IR R RS -

LU 3 R 5 [ F AT DA SR s E A B B v o (IS MR R R AR AR R
P —RRA R —REIEE mR R E > B AR — R R RE Y R
REAE > AT e — AR LR A — R/ NN AR © | (Belardi, 2014) fir 5] 4k
MBI AR 2 T 252 HEE R b8 5% B HEI R E
i o

Ll 7 3 3 — 2 i B A ] A2 B B M A AR A R B N A R — A [ A
(0 RS | o AF 38 25 00 H A0 A0 3 > FRAM) G 25 i SR A Al ol — R
IR FLRIVE S > 18 e - I R FL A P (Piranesi) A 30— 4% i i Z1I il & > %]
DABLAR 32 38 T8 21 A S A 1) A T 7 0l 22 828 07 5 o IR AT 4 o A% 2R IR
(Walter Gropius) 7RJiA 1937 4E48 Hi B B s AR SE Rl Y ik - 148 B 1 £ B
REFLEHFHNERNE -

AR FE RGO [ R A B B 2 5 iR S B AR ] 4 — 3
L MiASE REEG B A AR R > B S A 58 LAY 3wt I Bt £7
R T e



By o REERFRAE A AR EE R B - TR RAT A A L
HEF > UEEASERAR R EEER - 78 GERERE  Ema
BISCAl) — = > BT o HEE R A 3 Bl A AR B0 i 4 TR €
THIVE R - AUAF R R — > NE ARG R E LA 2 R
5 AR Tz ] > A75e] ol > Sl BEIRE 32 il A A AR B 5 5K~ bl 229
HUE

— 4 SR T AR _E T A ) R SR AR > DL AR I 2 U TR
W A EEEMR S R A EUS o HAIMEAR B R — R A AR
— R RET AR S o AT P (A EANE R A T
R - MBCRH EX T A gea o PB4 TS - L 2 Al 417 7 A B
R TF oA iE > BEHEE -

A EE (1% E G IOk S SR A ] AT B IR AR R > AN IB W L
Sl > WSRO ETE— FRA AR ] B - DS AR BRI EL B R A

7T B B A A TR S 1 A DA R A e A O X LA D
TR IR ) > 30 K00 T U S e AR e TR o — B e A W) T AR R o I B A
AR Bt TR A AT RE IR FAR L > RO A B RIS R R AR B T2 % © 1
WA ZEURRH i R ] R R R 4 1 R S o

Tender drawings and contract documents

Built environments are often complex, involving many designers, planners,
consultants, and contractors in different fields and multiple stages of opera-
tion. The documents defining the contract are also complex and need to be
comprehensive to accommodate the diversified backgrounds of each special-
ist. The task of preparing them for tendering therefore requires close atten-
tion to detail and a uniformity of approach, so as to achieve a coherent set of
documents, forming an unambiguous and manageable contract. Aside from a
series of drawings, a typical set of documents needed for tendering include the
following:

« general conditions

o site preliminaries

« instructions to tenderers

« general and particular conditions of contract
o specification

« bill of quantities

« tender and appendices

For the built industry, the tender is a formal invitation to suppliers to make
an offer to the buyer for the supply of goods and services as set out in the
specification document within the formal tender document. In architecture,
a contract is the formal agreement between the client and the contractor; it
states the various services and deliverables expected of the contractor within
the requested timeline and the expected contract price.

Contracts form an important part of the materials needed in calling ten-
derers to submit for a construction project. In the built/construction industry,
the contract is a legally binding agreement between two parties with respect to
the obligations of each party to the other and the liabilities.

There are several components to the formation of a complete contract.
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Instructions to tenderers

Instructions to tenderers inform the contractor where and when to deliver
the tender as well as information regarding guarantees, bonds, and issuance.
They may also contain information regarding items that will be supplied by
the employer and sources of materials to be used in the contract, as well as
proposed methods for construction.
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General and particular conditions of contract

The general conditions of the contract may include any of the forms of contract.
These may be amendments or additions that the employer wishes to make to
the standard conditions. Standard conditions are not usually reproduced in the
tender documents but will be named by specific reference, and a schedule will
show the changes that have been made to them.
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The role of specifications

Construction specifications are important documents that communicate the
design intent of the architects and the engineers to the contractors. They are
written descriptions of the project and are used to govern the quality perfor-
mance of its construction works. The specifications, together with the agree-
ment, conditions of contract, drawings, and the bills of quantities (BQs) in
traditional design-tender-build projects, are major components of tender
documents for bidding on the construction of projects. These documents will
subsequently become contract documents for construction work after signing
the agreement, which is the contractual agreement between client and con-
tractor that the former will pay the contract sum when the latter performs the
construction work as specified.

During the construction stage, specifications are essential documents for
contract administration. The specifications spell out clearly the acceptance
standards of the architect or the engineer on materials, workmanship, and
other obligations under the contract. They are also important documents in
determining any variations from the contract, measuring interim payments
and imposing penalties for substandard work. In the final account stage, speci-
fications provide a strong reference in ascertaining variation costs and claims,
as well as settling disputes in contracts.

While drawings are graphic descriptions of the work to be performed by
the contractor, specifications are the text description of it, and the BQs detail
the quantities and cost. These documents complement each other and are
essential for the complete understanding of the work. Whenever there are dis-
crepancies among these documents, the contractor should seek clarification
from the architect or engineer, who will clarify his or her intention through the
instructions of the architect or engineer.
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Format of specifications

Most common construction specifications used in Hong Kong are of the pre-
scriptive type. Some may use the performance type of specifications, or a com-
bination of both prescriptive-based and performance-based specifications. In
the prescriptive specifications, all requirements of the work in materials, work-
manship, and other obligations are specified in every detail. In the performance
specifications, only the functional performance requirement of the completed
work is specified, so the contractor is free to develop his or her own method to
achieve the result. Prescriptive specifications give the architect or engineer more
certainty of the final outcome of the construction and make process-control
during the construction possible, but his or her knowledge of the construction
activities is required when drafting the specifications. Performance specifica-
tions are more suitable for construction works that require the contractor’s
input in a portion of the design work, which is associated with construction
technique, or works that call for the contractor’s innovation in construction
approach.

Different construction specifications are used for different contract types,
including site investigation, site formation, foundation, superstructure, nomi-
nated subcontracts, etc. The specifications usually contain two parts: one is
the general specifications, which are standard requirements and conditions of
construction. They are usually used for all similar contracts in the same archi-
tectural or engineering firm. The other part is the particular specifications,
which are specifications clauses particular to the contract works, and can take
precedence over the general specifications.
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Organization of specifications

Most of the specifications are arranged in sections by construction trade in the
chronology of the works, but some specifications may be arranged by the build-
ing components, for example, windows and doors, in which all trades of the
same components grouped together. Specifications arranged by trade is more
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convenient for subcontractors of each trade to find their own work scope in the
specifications. Arrangement by components has the merit of grouping all nec-
essary trades in building the components, thus making it an easier reference for
the manufacturers and subcontractors of the building components.

For specifications arranged by trade, both the general specifications and
particular specifications are arranged according to the working sequence of
building works on site. Take specifications for building works as an example.
The typical arrangement of the various sections is as follows:

demolition
earthwork

concrete

masonry

structural steel
roofing

carpentry and joinery
ironmongery

00 NGk w

. curtain walls

10. metal works

11. finishes

12. sanitary appliances

13. glazing

14. painting

15. internal fittings and fixture
16. plumbing and drainage

17. landscape works

For complex projects, separate contracts are used for site formation, demoli-
tion, foundation works, interior decoration, and so on. Like the building con-
tracts, the requirements for materials, workmanship, and other obligations of
these contractors for the individual works are spelt out clearly in the specifica-
tions of these contracts. Similarly, the nominated subcontracts of the building
service works, such as air-conditioning installation, fire services installation,
water services installation, and electrical installation, will have their own speci-
fications in each nominated subcontract.
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Preliminaries

In the common arrangement of the specifications, there is a section on prelimi-
naries preceding the works sections mentioned above. The preliminaries give
an introduction to the specifications, explaining the applicability in the con-
tract and the meaning of the terms used. The main part of preliminaries is on
the general obligations of the contractor, detailing his or her obligation in (1)
taking care of the works and the site; (2) maintaining existing services, features,
and trees; (3) maintaining the safety of the workers and the work on site; (4)
avoiding any environmental nuisance to the surroundings; and (5) spelling out
any special requirements on site personnel, contractor’s submissions, materi-
als, and workmanship in general. The preliminaries also specify requirements
on any temporary works and services on site, including those of the access
roads, site offices, hoardings, and scaffoldings. They also specify the contrac-
tor’s obligation in providing attendance to all the nominated subcontractors,
specialist contractors, government departments and utilities undertakings on
site for completion of the work.
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Contents of specifications

In writing the specifications, the following should be specified in each trade: (1)
design requirements, (2) materials and submissions, (3) workmanship, and (4)
testing and commissioning.
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Design requirements

While the majority of the work is designed by the architect or the engineer,
there are some items for which the contractor’s design input is required to
better suit his or her construction methods or where some specialist supplier’s
items are being used, such as precast facade, curtain walling, skylight, windows,
kitchen cabinet, drywall partition, playground equipment, or shop front. In
the specifications, the design parameters and the performance requirements of
these items have to be stated. The contractor will be required to submit design
drawings and a method statement for the installation for the architect or the
engineer’s approval.

Some of the design parameters, such as dimensional tolerances in con-
struction, or wind loading requirements, or building services requirements for
certain elements, have to be specified in the specifications to govern the quality
of the contractor’s construction product and the performance requirement
during the construction process.
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Table 5-1 Example of writing design requirements for structural concrete work
A5-1 B F A PR BE - BGi EORRY B 7
DESIGN REQUIREMENTS

Loadings for design and construction

Design and construct formwork and falsework to withstand the worst combination

of the following without causing bulging or deflection:

(i) Total weight of formwork, reinforcement, and wet concrete.

(ii) Construction loads, including dynamic effects of placing, compacting, and
construction traffic.

(iii) Wind loads.

Extracted from Architectural Services Department (2012), General Specification
for Building 2012 Edition. Retrieved 10 June 2017, from https://www.archsd.gov.
hk/media/15041/e225.pdf.

A EEE (2012) > QOL2MFRRAEFEY A —BHIAK) o fhttps://www.archsd.gov.
hk/media/15041/e225.pdf - #15E H ] : 20174E6 1 10H
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Introduction

The concept of capsule architecture—featuring habitable units that could be
transported around the world like travelling suitcases in an era of advancing
space technology—blossomed in the 1960s and 1970s. The ideas of modulari-
zation and mass production were further developed, and the project Habitat
became a major exhibition at the 1967 Montreal World Exposition. It served as
a pioneering demonstration project, consisting of 354 prefabricated concrete
modular housing units of 17 feet 6 inches (W) x 38 feet 6 inches (L) x 10 feet
(H) and weighing between 70 and 90 tons. After casting, each modular unit
was completed with window frames, insulation, fixtures, kitchens, bathrooms,
and then installed by crane (Expo 2025).

H2 8 7 S () ME A 20 HE 42 60 28 70 47 A8 R 22 457 il 00 5 2 1% TR 40 LR
A BT AT QAT 2R A RTE 4 B o B oA E O o AT AR Al RN KBS AR E 1Y
ME S HE— 288 > Foob [ 125 Hh Habitat | 5131 5 4 1967 4 52 55 F 67 1 7
MEeN—KEERE - 2 —MEsrEEE > LA 3540 IR &
TR o BT RS 17 Re~t (7)) X386 () x
10 R () > B8R 70-90 Mi 2 [H] o B4 7E PR P B O 58 I HE ~ FR 44
MoE - BEEHEE - BIE - WEEFLH WU ERETBIGA S (Expo
2025) o

Figure 6.1: ‘Habitat’ outlook. Courtesy of Bill Cotter and Safdie Architects.



This concept of Modular Integrated Construction (MiC) is now flourish-
ing in Hong Kong. The first building constructed using MiC in Hong Kong
is the CIC MiC Resources Centre, completed in 2020, which serves as an
exhibition venue for MiC technologies. The project comprises 10 MiC units
and one prefabricated Fire Services Installation unit, with a gross floor area of
approximately 335 square metres and a compact footprint of 14 m (W) x 17 m
(L) x 9.8 m (H). The exhibits showcase construction technologies such
as patented wall connection and module connection systems, Design for
Manufacture and Assembly (DfMA) practices, and a Multi-trade Integrated
Mechanical, Electrical and Plumbing (MiMEP) system commonly applied to
chillers, generator sets, elevators, air handling units and switch boards. The
centre also features MiC lift system, MiC tower crane machinery, lightweight
concrete, and precast construction connection techniques (CIC 2020c).

(A4 A R #EE (MIC) B —MSHOAERBEDEE Fiby
B BR A MIC g4 i T H 2R 2020 4F i THY T4 & ) @SB IR+
Lo FR /R MIC $2 1T - 5% TARHEA 108 MIC B o0 K& 1A 18 R IH By 4
IO Mﬁﬁﬁﬁ‘%’] 335°F K > A UG 14 m (%) X 17 m ()
X9.8m (&) o BEUR HO JE 7R TR 2560 4 2] s 68 A28 422 0 A A4 22 422 il 4%
i ~ [w] it %L%ﬂ%@ﬂﬁ’] % wh) (DIMA) R4 > DL K [ E S5 5 & ik )
(MIiMEP) R4t > W% O - 50 - B - BT - E50RHH
A~ BCEA - MIC FFRER AL - MIC 35 A - SRR B 1 M 78 S g 48
4 (CIC 2020¢) ©

With the exploration of adapting high-rise construction technologies to
resolve various local externalities and the continuous strengthening of the
supply chain in the Greater Bay Area, MiC has become increasingly applicable
to Hong Kong’s building industry and market, serving both public sector and
private sector projects. Leveraging the prefabrication experience gained from
external facade walls, staircases, and other construction components in public
housing construction, the entire building industry is moving towards a revival
of modulization with a high level of sophistication in unit delivery. The HKSAR
Government stated:

Figure 6.2: CIC Resources Centre. Image by Franky Choi.

Choi Kam Lung, Franky
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Figure 6.3: Patent wall connection, DfMA system, MiMEP system. Image by Franky Choi. Courtesy of CIMC Modular Building Systems
Holding Co. Ltd., Hilti (Hong Kong) Ltd., Paul Y.-iMax Ltd., Wo Lee Green Solutions Ltd., and ATAL Engineering Ltd.



The Government has been actively promoting the implementation of MiC
since 2017, and mandated the adoption of MiC for designated buildings
such as schools, dormitories, hospitals and office buildings under the
Governments Capital Works Programme . . . The construction industry
in Hong Kong is facing various challenges, including manpower shortage,
declining productivity, high construction costs. To enhance the industry’s
productivity and cost effectiveness, the Government has been actively pro-
moting the adoption of high productivity construction methods such as
Modular Integrated Construction (MiC), Multi-trade Integrated Mechani-
cal, Electrical and Plumbing (MiMEP). (HKSARG 2023)

B 35 5 0 4 A L+ L B 80 5 A e A
A1 L BEL I 225 MC V00T 75 1 036 i 1 28 L0 7,
IR F - MR R AL R A - b R 3 5 ) 4
0 1 5 3 A UL ALIL A 0 R A ) B - AR
Ri T -

BUF B 2017 24 4RE K MIC » 3 2K EBUFA R T3 T2
HEEY Pl BE  BRAHAKE AHEEEIR
HAF TR - AENTH - ZERRAGEFNK - RFABIEHER
WRAGHEE el rkeoRIZEE - TBREEHEERE] S
AR EEE e L E A A AL A o (HKSARG 2023)

Figure 6.4: HKU Student Residence at Wong Chuk Hang outlook. Image by Franky Choi.

Choi Kam Lung, Franky
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Artificial Intelligence and Generative Al in Architecture

From Al to Gen Al: A historical perspective

Artificial Intelligence (AI) has been transforming human behaviour since its
introduction (Ertel 2024). AI can analyse big data, recognize patterns and make
decisions based on input data to benefit many professions. In the Architecture,
Engineering, and Construction (AEC) industry, Al offers unprecedented com-
putational efficiency, creating new possibilities for a smarter and more resil-
ient built environment and a sustainable construction paradigm (Rane 2023).
Architects have leveraged AI-driven tools to optimize designs, utilizing predic-
tive analytics to enhance project outcomes while automating mundane tasks,
allowing teams to focus more on innovation and collaboration.

Initially theorized in the 1950s by Alan Turing and John McCarthy, Al
rapidly advanced across various fields such as finance, medicine, and engineer-
ing (Rojas 2024). In the 1980s, early CAD-CAM systems enabled architects to
achieve digital fabrication for complex geometries and design flexibility. Later,
parametric design allowed for aesthetically pleasing forms using parameters
and rules and optimized plans by 3D digital aggregation (ZamaniGoldeh et al.
2025). While early twenty-first-century Al had limitations in synthesizing large
data and supporting real-time decision-making, the emergence of generative
AT (Gen AI) and ChatGPT—driven by big data and enhanced computational
power—has revolutionized the AEC industry. Gen Al offers generative design,
real-time responsiveness, contextual intelligence, automatic optimization,
and predictive analytics, ushering in a new era of efficiency, creativity, and
sustainability.

RATEEINERRXALIERE : BEELEA

N T2 B8 (Artificial Intelligence, AI) H 7 1 H DA » fd 14 98 ol 5 25 N
B9 H H A2 35 7 (Ertel 2024) o BIAF A L e WrEE R0 #8E ~ #eakE
MEAIRLS > BRARAR PR A 00 EORME B R BETR R > 181 P2 T 5 {18 S 3E GE I
MR > B TSRS B0 RO A o 7ERESE ~ T2 St i (Architecture,
Engineering, and Construction, AEC) 173 - A T8 B AR T if i K A 14
BRCR > FRIRAM AR FT R W AR W A R SR Y [FIREBA A T
ZHeAL A T SR A % A 2 AR (Rane 2023) o W14 > ZE SRR & 72 E
N L s i CHRAEAL R - 35 A $ 7 8 5 SR - R RE4E
TR L B 5 ) 4 AR BB AL > S KRR TR B AR AN G4 - EAERRIK
HREWAEE ) -

N T RE 9 M & A 2 ) S A« [ % (Alan Turing) 1A% « 28R
# (John McCarthy) JA 1950 4FACH2E ) > BEAR TE 2517 % E R A EEJE (Rojas
2024) o 2 1980 44X > F I TE Ml B sk i B R (CAD-CAM) $7 1y
T {5748 AR 0 2 fn) T RE AR DL SIS AL S > 1817 BH RO B8BTS M i s Rt
Ko ZHE BB ZBLEEE (parametric design) F| ] 22 8 A HI > A%k
SRR TERE - 708 = MERAS R G AR B #4517 %€ (ZamaniGoldeh et all.
2025) o BERAE 21 ALK » N A BB AR 38 K BUE AN B IR SR O TR A
SRR > (HEEE R BRI A fsE e iR T - DA RAERGU AN T
0 HE (Generative AI, Gen AI) DL & ChatGPT (Chat Generative Pre-trained
Transformer) {15 » AEC 173 AR T HFan e s o Al N TR g
TS AHE e B 3R AR 3% 5t (generative design) » % 42 {1 Bl I Szl 1 45 fiE
(contextual intelligence) ~ H#)EL » DA R FER M TETIRE - £ AEC 173
BHA T — (8 7S RCR ~ AR ] R M A B REA o
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Gen Al in the built environment as a new frontier

Generative design is one of the earliest architectural applications of Gen AL
Architects use text-to-image algorithms to create innovative designs and
uncover imperceptible trends. For instance, an architecture critic used Al to
generate speculative designs for future Serpentine Pavilion, exploring how Al
predicts trends through related images on social media, with outputs that were
bizarrely intriguing (Ravenscroft 2022). Besides design, Gen AI can rapidly
produce spatial mock-ups and diverse style renderings, accelerating plan
assessment.

In construction, Gen AI enhances project planning, using machine-
learning (ML) algorithms to automate routine tasks and predict risks such as
delays, budget overruns, and safety incidents. In Hong Kong, Gen AI-powered
path intelligence improves the speed and quality of 3D-printed modules for
Modular Integrated Construction (MiC). During assembly, Al-assisted robot-
ics boost productivity, address labour shortages, and enhance worker safety.

In facility management, Gen Al reinforces building operations and
maintenance through powering smart building systems that predict mainte-
nance needs and monitor equipment conditions, ensuring peak performance
throughout the building life cycle.

ERAATEREZERRTNER : ENERETBNEENG
VLA ol 8 78 e et

FWAE L RS E RN > TR S > n R A Bk X
FRE B > JE LE R R AL R R T IR B AR I ER SRR o AN L R
Fy 7 b AR SEAMAT AR T 5 KA B T ASERE 2 0k T M R R B 3E A F
HEAEWESE A RET AR 20 & o

AMANTEEREENESZ — 2T ERGRFTEET - R4
AT DAARAE P 5% i 2 SRR A (402 T PR ~ b fim 47 s B RE B AR >
BB AR SRR R R o IR E IR S Bl > SR 55 i
N, i s ) A S AV 910 R b 8 BRI A 2 - A KON T Rk e bR R AL
HE A % AR S T TG 5 > 7ET AR TR K [A] IRy > o ife i i S 5 22
FE M - BLAE > 1§ DALL-E fil Midjourney %& £% 19 AN T % 58 T H > &8
RVIREAE B o A0 ) 5 SR T > e 0 AL 7 ) P o e A R A A s B R
S o iE B SCF I E (S (text-to-image) T > AERBE TS EFHIAE
28 EABIC I B R 12 I B R R TR R o AN 5 7E 2023 A e
E 3 J8E e 5 (Serpentine Pavilion) & a%5H - N L& 8B R 0 it sc it
B R B SR E > BB o A B A SO g N
HUERE (Ravinscroft 2022) o A #s » 18 5L JK S5 Hh 78 48 [ 4 tH (1) [ Realising
Our New Central Harbourfront x AT 1> # | » [F] bR fl /8 HENT > BEETH R
it A B E P2 785 (prompts) » #7548 A= il XN LA RE A KR 1 ARE ) L
AR REET R (TE R SE b A PR 7] 2023) > S BAAI T AR S Bl
SFRFT R 2R o AN TR BB BB IR A At & UL BB A P
TR B REEAR & P AL @ 75K > M B IE DL B AR A s s
(Keytton 2023) o 7£ 5 3 55t A R 1) [R] R > 48 TE BT R K3 T+ T 8¢5t
o i HE R EECE NS SRR A B BN > BRI S R
(58 R IR A » E AR H R ) -
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VL 7R B2 R RS £ 03 i

TE AEC 172 » AN LR ReE i B B LIRS & 0 B 8RS > dE4eT
TEBTVEAE JER > ARRAR THEE IR o 1485238 (Machine Learning, ML)
L RER A AT IR S0 IE H B B T E R - AR AR
TS BB > 7 S A T S R R A VS AR SR I o il > N LR e W]
DUHE B TR B R mr e A ER e 2 o By ok T EERER AR A
e ek e AR 2 I8 AR PRI > AR M A R 15 7 U HE STAL I 73 AR A KA
THH M TR o

A N TR e W 4y THL % G ] 2 %€ % (Modular Integrated
Construction, MiC) 7 2& i K B 77 > B3 e AW = A LIk 5 )2 5
B o N AR BB Y B 18 B BB (path intelligence) A2 — A= B (1) #
T e ) —— S SR A AR B P AE B L =4 (3D) FTENTE KA A RS HERE
PR RS TS T - 19 R 2 1 B S ALK i DR s AT B o N T8 i il o ) Ak
NF T E— 2GR T BG4 B ) > A B e R B 23E A A S B R R > [
s 5 B b fa BT B ok O T A 24 -

VI a4 R S 1R T s 4 B

bR TR R E R 2 A > AN TR AR R 5 R RE R S R AL Bt Y
B EHFEESGEIEGMEN - EHEBEENSELNEE AT
B HE BB J BT IR B N R MR R o B AT TR AR R TR R o AR T Ak AR I Lk 28 4
HARB R » FER— DI R F 5 o FEPFARMR S > N LR et
Y)W 44 (Internet of Things, IoT) 2 2% A9 895 > ML AILBR - 4 RS2 22 5
(HVAC) &% » FAKBEVRTHAE » B oE EBL A T 7 s 2050 465 HH A1 1Y H
> SRR A AR T AR TS HERAR ~ AP o N L e R AT SR TN
# (predictive maintenance) > {75 5 ol At B S B 5% it 76 A5 s 75 L
JRE (1 3k T B 45 v v SEAEAE o

Benefits and drawbacks of Gen Al in architecture and built
environment

Integrating Gen Al into the AEC industry offers numerous benefits. It acceler-
ates conceptual development and iteration through rapid generation, as seen
in Zaha Hadid Architects’ use of Midjourney to develop design ideas (Barker
2023). Al analyses historical construction data to identify patterns such as fre-
quent weather-related delays during excavation work and suggests preventive
measures such as temporary covers to prevent soil instability. Gen Al visuali-
zation facilitates early collaboration in the BIM process by generating spatial
mock-ups to communicate complex concepts and align stakeholders on shared
objectives. Furthermore, Gen Al integrates sociocultural changes and user pat-
terns to better interpret client and community needs, promoting human-cen-
tric designs (Keytton 2023). Additionally, AI enhances sustainability through
energy consumption simulations and thermal performance optimization,
improving energy efficiency and promoting the use of renewable resources.
However, Gen Al adoption faces challenges. Developing and deploy-
ing AI systems involves high software, hardware, and training costs, while
insufficient funding may prevent many small- and medium-sized enterprises
(SMEs) from handling the technical complexity of Al tools, creating a skills
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gap and competitive disadvantages. Unregulated AI development and use
raise legal and ethical concerns. Effective Gen Al relies on big data; thus, irre-
sponsible data collection may compromise security. Training datasets built on
copyrighted materials may also infringe intellectual property rights and cause
inadvertent plagiarism. Besides, Gen AI outputs may include objectionable
content, and strict regulations could reinforce interest in taboos (Baran 2023).
Additionally, Gen AI may lack human-like creativity, as its designs often fail to
capture nuanced understanding of human emotions, society, and culture that
architects seek to empress.

HEBEMNATERET AEC RAMARR | PRBEFRT R
AEC & 5 i A RN T8 Rl iy Bk Bk

BESR AR BN L RE 55 & s AEC 172558k TR R 19S50 E ) - (A B PRI
PR AR L g B B D PRE R A W S R B T L T 5 o IR
BU TR TG 1 1 HR /N 2 (Small and Medium-Sized Enterprises, SMEs) 2K
L 7 L R R AR R R E A BT o

W 55 PR A0 2 B Sl 2 ) R o BRTEEAN RS A N TR e R AL
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Brlt#) o NV SRS T r REAR A A AN E S B /R N T RE L
R @AM TEMBABA TAERRE TSI & 8P e h b4 B
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BWRIRHEE > BEXFNGEE > A ERERENED - 55> AR
TR B 00 A AR A A A 52 WURE (R 1) e S [ R s O R T A
AN R ERE - BAMEEREIR S - mH > AR A TN
Ty LA R ML B — S NSRRI > I Bk A B Bl b 3 A s
B BLER (Baran 2023) o B AE A2 > TAR HERE AR 0045 ORI SOk
5o JT AR B 00 5wt rT BBl = SOIL SRR - ] an BESET RE (R K
J) MR T AU EOKER > EARSARGREE - ST —
6l BRI S R R - A B R SR - FRAM R AT R OR AR iU N TR RE L IR Y
A S A 10 A S b N B A R o SRR B T I AN 2 R °

Future recommendations for Al in the built environment

To fully realize ATs potential in the AEC industry, governments and industry
organizations must lead the effort. Incentives, standardization, and a supportive
environment are essential for legal Al innovation and proper Al use. In the long
term, universities and institutions should invest in education and training—
such as offering Al-related courses and certification programmes—to bridge
skills gaps and enhance the Al literacy of the future workforce. Moreover, a
sound governance body should supervise ethical Al use by promoting trans-
parency, fairness, and accountability, and clearer regulations for data privacy
and algorithmic integrity.
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