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Foreword

The mission of the Hong Kong Institute of Architects is to promote the general
advance of architecture and to promote and facilitate the acquisition of the
knowledge of the various arts and science connected therewith. The Institute
also strives to raise the standard of architecture in Hong Kong and of profes-
sional architectural services offered by its members. I have found the purpose
of this book aligned with the mission of the Institute.

As architects, we design building forms with respect to function, to fulfil
the need of users, and to comply with the current building laws and codes.
Further, it is essential for architects to be equipped with an understanding of
building components and the knowledge of building materials and technology.
It is often with this knowledge of how buildings are assembled that innovative
ideas are materialized.

Construction technology is a subject undergoing continuous development,
directly or indirectly influenced by technological advancement, people’s aspira-
tion for sustainability, changes in building laws and codes, and local market
conditions. I am therefore pleased to note that this edition has been updated
with case studies of recent local projects, such as CIC Zero Carbon Building
and domain-redevelopment of Yau Tong Estate Phase 4.

I commend the lead author, Dr Wong Wah Sang, a renowned architect and
educator, for his commitment, persistence, and unfailing efforts in sharing his
valuable research with his co-authors in the profession. I am pleased to recom-
mend this book as a truly indispensable resource to all architectural students
and practitioners.

Vincent NG, JP

President

The Hong Kong Institute of Architects
November 2015



Chapter 1

General Introduction to Building
Construction in Hong Kong
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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.

R Z A E AP BT R ﬁ%%%wi S
T Fed 0t A o B AR BLA AR TR gy TASR K 3 0 B ALY
HEHEDRST FR G REF AR ﬁﬂﬁ&@%@z% &
LR G HATA o EARIRGBEVET  AFLT
A3 i 0y AR BATE R AR g2 AR AR A B ﬁi%%é%%lé@
EFHacte BREENL LT RS MEAEIEISNRHOE
EFHT o RATHELRMG  BH  CERTAN—HELRRG
PR AT S R R MY B 4 R o

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

wm@ﬁ% FAMAE PR B rp B SR AT R ) 2 SR AR —— R 60 4

M &SR EEE > I IR — A v SR BTHRAE - Bl - IRBEL Tk < T8 L
W2 (TR ) RS AR RN T o A T A U R 5 3 — T Y Rk
ANABALG o AR R 370 K > R E R ER—RB e o HAR 1992
AETE AP 55 T P BRI > RO 7 — TR AL ER ﬁémm
A 108 JEMERBRE 7 535 > & 484 K > AR 7 — Bl R EL AR 8k -

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

Wong Wah Sang
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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*

jEE MR 30T} S

TER s - AR TR b e B B0 % i R KR e ] RO Bk B B R B
BAEME o REE s [RFMED R &8> BREFZBREMEM AN » M R e
TER WS PSR = > AT REEE o — A > 30— g A
A EETARE BEER e > AT LU E = FE VU R REH] > i AR LR
04 2 SR A 0% R s I~ KB B A LS > BB DA T K T S A 1)
AFELER o FEP )R EEEGEE B KN EEA - &
b A5 TF Gy A R IR ] 1) EE LM o B AN AE AT 1989 A B — i Ml ) Hb
Bt AT E s T RN E - ENMEOFEC AE
HILT—E A\ THEIC - ERECRWE S KR — THk ] B - K&
2016 4 > —WEAE = V0¥ /9 7 3 F b > NKIL no. 6505, 7728 -5k » LL4Y
L /MBI » BT K HUE B — E O -

Statutory restraints

Again due to the high land prices, developers and architects have constantly
worked their way through legal restrictions (basically the Building Ordinance)
to fish for possible developable areas. As example is the addition of top floors to
the Sun Hung Kai Centre in Wanchai. This existing 42-storey building has been
served by pedestrian walkways at the first-floor level. With precedent reference
projects, application to the Building Ordinance Office was made for the dedica-
tion to the public of these first-floor pedestrian walkways and some ground
floor public areas. The application was approved, and consequently a bonus
floor area was added as the top seven floors to the existing building. A new
category of design was opened up: the construction of a structure on top of an
existing building when the building was still in operation. Another interesting
phenomenon for this project is the conversion of existing lift shafts to accom-
modate double-decker lifts to meet increased passenger loading.

Just as difficult with large sites are small sites within the Central business
district, say, the sort of ‘one number’ sites at Queens Road Central.

LOIALIR

A F R LI EE S > BREAIEEPIRRN AT T FIREZH
BERIRL %8 JA W LU 55 (00T 5 o DAR Bl 1 o B8 REARR M
[ ETEE e - 1) )8 T BOE A A > EORHE — AT A RAE B2 2 A 9
W7 o TAR SRR R E QI SR 401 o 3 L MERS i T BE R A TR o IS AR

Wong Wah Sang

Small site at Queen’s Road Central
with narrow frontage, equivalent to
the width of a van

Vertical extension at Sun Hung Kai
Centre
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6 General Introduction to Building Construction in Hong Kong

Kingswood Estate in Tin Shui Wai

B B T AT B st 7 2 o SRTMIAE DY+ TR M R b L A T
T o R A R T B R TR 14 5 S AR AR B o f) A R o TR/
(5 g > LURFZ RSB b et T S IR o i A 2 5 RIE
AT 5 72 % /N HLRA — R M B % ) 3t g o

Tradition

Though technology may be more advanced, and buildings are designed to
be more ‘intelligent, the average Hong Kong building still employs a lot of
labour-intensive trades. Bamboo scaffolding, plywood formwork, spatterdash
on concrete surfaces, cutting of reinforcement bars, sawing of timber planks,
spray painting, hanging up mosaic tiles, etc. all are familiar scenes on a Hong
Kong construction site. Similar techniques are observed in construction sites
in South-East Asia, such as Singapore and Malaysia.

Not to be separated from the tradition is Lu Pan (4% 3f), the patron saint of
Chinese builders and contractors. His festival, the 13th day of the 6th month
in the Chinese calendar, is always marked with celebrations—dining, drinking,
and gambling by the contractors. A tribute can be made to Lu Pan Temple,
located in Ching Lin Terrace at Kennedy Town on Hong Kong Island.



(E

e SR BLACRHEOA BT OE RN B R SR S [ AR 0~ S AP R A s Y
- JILISE T AR T Bt 7E— i s S - 3R T LR
BUANZERSOTH ~ STARMR ~ D - PRI - SRR ~ IR - SRR A % T
FF oo BILPOR BB TIRAE o SFEREAAT=H  ITAEERER
FE ERAT R A A BERLTE B o T AL B JE b 7 BE 22 i i s T — R S
Fili g o

Cost of skilled labour in March 2016 (information extracted from Wages and
Labour Costs Statistics Section (1), Census and Statistics Department)
20164F3 7 HYHZEH AT T &R (CEORHIME A BUF SLRTIE T8 L2595 T A
giatdl[ —1)

Trade (172£) Cost per day (HK$)
(B H L&)
Setting out (BA#R ~ M&) 1399.1
Formwork (A 4%) 1949.6
Steelwork (Zx#) 1996.5
Concreting (¥ f1 5& L) 1902.25
Plaster, tiling (/87K - ##) 1221.4
Carpenter (/K[T) 1192.4
Painting (11i%) 1141
Scaffolding worker (¥4 L\ 1748.8
Unskilled labour (#3447 T) 920.9

Lu Pan Temple

Wong Wah Sang

Celebrations at the Lu Pan Temple on
13th day of the 6th moon: the Lu Pan
Festival
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8 General Introduction to Building Construction in Hong Kong

Training Centre at Aberdeen with
brickwork, plasterwork, and carpentry

Labour for the construction industry

Traditionally, construction workers are mainly from China. Some work, such
as reinforcement work, requires young and strong, while other work, such as
joinery and painting, require older and more experienced workers.

The Construction Industry Training Authority (CITA), established in
1975, was amalgamated with the Construction Industry Council (CIC) in
2007. The functions of CITA in training local workers has been taken over by
the Construction Industry Training Board (CITB) under CIC.

Basic craft courses in the CIC Training Academy include:

Two-year courses:
1. Bricklaying, plastering, and tiling
2. Carpentry and joinery
3. Painting, decorating, and sign-writing
4. Plumbing and pipe-fitting
5. Marble-laying
6 Metal work

One-year courses:
1. Construction scaffolding work
2. Construction plant maintenance and repairs
3. Electrical installation

There is practical training in workshops and classroom lectures for trainees,
without admission and tuition charges. During training, each trainee receives a
basic monthly allowance of around HK$1,000. There is also a special allowance
for site practice, in order to attract people to the construction industry.

HETRER

— AR TARIE H T BB A TRE AR ERAE o HP AR AT T
B MR M e TR GEUAR T ~ i) » QIZ KR UH4ER
BRI TS E o BT BB A S T2 Ak s ISR
A 1975 AF AL > 2008 AEEZ R A RS R e > H R E# i I
Z B G A IA SR TR B BT AA -
R IR B T AR I SRR LA

A R

L. YK iRt
A TR}
A B
KR ERELRE
B ARR
R EE

A -
L AR
2. AR
3 BHERR

AN U1 o W



AR v 2 BUE IR TARE D AR =Rt - BTS2 - B4
B2 A A2 I S TR] 0 AT B AS A ] G o b R R WIS TT LAAS B A R
o DASCHE) S 2 NS T3 -

New frontiers in construction

‘Sky City 1000, a 1000 m tall super tower conceived as a vertical composite
urban community, was proposed in Japan in 1989. Concave layered structures,
referred to as space plateaus and realized as artificial terraces, surrounding a
recreational/communal atrium were proposed. A ‘conic shell structure’ instead
of conventional columns and beams was also proposed. Composite panels
made of carbon fibre, stronger and lighter than reinforced concrete, were pro-
posed for use in construction. High-tech construction using robots was effec-
tive in overcoming labour shortage.

Three-storey elevators (triple-deckers) were proposed to connect each
space plateau. Spiral monorails were proposed to circulate between space
plateaus.

If completed, ‘Sky City 1000" would accommodate 35,000 residents and
provide office space for 100,000 people. The total construction period was esti-
mated to be 14 years.

The ‘Sky City 1000’ concept was proposed in response to high land prices
in Tokyo (as high as ¥50 million per m?) and the overcrowding that was
destroying the local environment. Subsequently in 1995, the Japanese proposed
a 4 km high megastructure, X-seed 4000, that looked like Mount Fuji. With
similar environmental issues, Hong Kong may need to come up with new ideas
to tackle future threats that bring both problems and opportunities for innova-
tive developers, architects, engineers, and contractors.

SR BB AL T

[ K22 2 3% 1000 | J& H ATE 1989 4F Ar i LAY 1,000 K JBE K /& ] I 4% - 4
LIV ol A AR S L ) BT R T A A o A A — AL 22 PR > AR
By b R AR B/ P 2 R > T B TR AR AR A U A A AR AR o BT Y
B BRAEN - IR FLE AR TR e - R RN TG o [A] I 5 GRECA 2 IIRER)
PEMRAEAE - PSS TR BRI [ o = 0 BRR A [ 22 P I S B2 ok >
JHE i B B s R AE 22 [T DR R SR R AR AR o AN T L IE [ K 22 2 3 1000
BAC A PUAF A RE B > AR AUE > AR = W AT RN T34
MEE A E M o

H A i 1 A8 1Y [ R 28 2 Bk 1000 | 5% 51 M 4% 3K 1995 4F 1Y X-seed
4000 > PO B > FEREAR & I AB AR AE I - B A AR YL B iR H 25 5 &
(0 b T A A B S 2 [ > DA DR S B 2 O BR B 15 e P A o Tk i
HHABR RO BRI R - JRIERZ AR B I B R EEE - [ W] Ak
P~ RS TR RR R 2 SR AR A o

Wong Wah Sang

‘Sky City 1000”: a hypothetical
architectural concept in Japan
announced in 1989
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Chapter 2

Trades of Materials and Technology
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2.1

Preliminaries

BB T YRS TAE

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

O XN R



et TR AR R AR AR SO R AT B T R R S — I TR T
TERE AR > A B D7 T IE A S A TR (RS B A [ 3 (A
R A RO - i TR R A ARG

(1) Bl

(2) ZAEHE 7€

(3) SR ff) 2 15 R0 [ ¢ T ) R
(4) S 7 1

(5) BUR i HH R A5 X A7 e

(6) — JBZHALST (1 B HE

(7) i AR AT B Efa 5 /K T8 e
(8) 1THUE ~ PRERIAH M HAl

(9) WrRHHER Jz T 2R

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.

I~ B B A

1976 4 i 7 s i SR Rl B B ~ 7 VA 4 B A o AR R e Y
(CHRBEES QTP LA > R B4R B R R S
FAE TR EAER S o fy TS s ERR R AR > 2005 AF185T T
AR o 57 RO TR 0 S SO R - il LA S BE P AN IR RE > S RSCEAT S
Gy o SR R A T B DR 2 e A R AR B - L R B ]

FETREUF TAE > — B0 (8 A A A1 b 3 R 88 i S
PRI

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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14 Trades of Materials and Technology

Setting out

Government regulations for construction: Buildings Ordinance (Chapter
123) consolidates regulations such as the Building (Administration) Regulations,
the Building (Planning) Regulations, and the Building (Construction)
Regulations. Both the authorized person and the registered contractor have
a duty to supervise the building works, notify the Building Authority of any
contravention of regulations, and comply with the ordinance in general. The
difference is that the authorized person will take periodic supervision, but the
registered contractor will take continuous supervision of the building works.
Once the authorized person has submitted Form BA4 and the registered con-
tractor has submitted Form BA10, the legal obligations are sustained.

Furthermore, as the design and construction of buildings becomes
more complex, it is necessary to exercise closer supervision during construc-
tion. Section 17 of the Buildings Ordinance provides that conditions may be
imposed when approval of plans or consent to commence buildings works is
given; qualified supervision is required at certain stages of construction or for
some particular operations.

o [ ) B2 TR A AN BB AR - F) phy S B AR Ry i S o o TP LR B
BB RT A A o TR ] (2 Al A0 3t ) L4

(1) e Hs B B o
(2) B Hs KA A

(3) S B B 4
(4) JURIEIN i A 7 B

BUR AT E Y 2S00 (55 123 &) G2 A BATE - 5l - i T
SEIR IR SCARER o R8T N R R v T A S R TR TR
JEAT AL R SR B A B IR R T - TR o RRR A KGEDR
HPHTE B LA SEAL 0 - AR b ZHAE AR I (R4 22 T B 25 > 1R m
AT ZOE MBS TH TR R BT — UNE TR A BUAR e R o 7 T M it T
AR > BRAT N LA ZH R ASFRAE BA4 > 1R A R IR 7 BA i 2 58 R Ak
BA10 > HIGHIE /i TR A HA -



General obligations

General obligations include setting out on the site works, compliance with
safety regulations as required by the Labour Department and the Industrial
Safety Training Centre, maintenance of roads, and protecting or shoring up
adjoining properties.

The site boundary can be set out by the Government Survey Office with
critical marks identified with marking nails on site. These nails must be prop-
erly protected by the contractors after handing over to the landowner from
the government. It is advisable to use lending points using triangulation to be
marked for easy location of the original setting out points. Levels are often
referred to as Principle Datum (PD). Information can be obtained from the
nearest government benchmarks. Inaccuracy of setting out can lead to abortive
work or delay in progress. Maintenance of roads includes cleaning the wheels
and underside of lorries and making sure that they are free of earth before they
leave the site, filtering earth, discharging concrete water into a public sewer,
and securely stacking rock or debris on lorries to avoid dislodging and falling
onto public roads. In some cases, limitation to the loading of vehicular traffic
using the public roads has to be observed.

Shoring against adjacent properties or roads is in accordance with the
approved shoring plans. Shoring systems such as flying shore, raking shore,
and dead shore may be used. Monitoring devices for recording any settlement
may also be required. These are all directed for the general safety of building
construction.

— AL ARG

— M IEBIE A - LR AR AR AR T B S R > s — Ul 55 T
o LA e s SR S A TR R S AT R O REAK o L BRRRT AT B 23 Sk T AEEAE - fREE K
AR SR (N Ry S B SE

g A B % Eh UG TR TR R AR AT AR P AT AR M b
PER AT RARGS o AR P 7 B T AR S Lt 5 B 1 MR P A 1 o (A
SE BT 2 P = A e B A B BT S B MR T 0L T AR

Construction site at Laguna City, Kwun Tong

Wong Wah Sang
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16 Trades of Materials and Technology

Various hoarding designs, Kingswood
Estate in Tin Shui Wai

T AT 2 R R > R] UM B BOR BT E B RC SRR L o MERERY E S
B A A TR B R B AR o R N L T IR A )t T R RN
Sf o P ATIE IR PEBHE o AHTE VR R > AN B i e L T R
U8 5 W ZRA K BR AR A TR BE T AN VD07 S W) > e G BHLBE ~ RAHIE » X
WA R AE M T 5 > AR SRS BRI, o SRR A T )
Z o (1) B2 S ORTED 5 (2) B C8E GRITED 5 (3) BIASE A BEIH) -

Jits TIUI ] o S ZE T R DY A R T S BB 1 R SR o S
BEUERAR AN TTI% > AT DLSR AR J R 3t A0 g 1 B i b

Temporary works and services

Temporary works and services include hoardings and fencing, scaffolding and
signboards, temporary offices and storage sheds, contractor’s sheds and guards,
and temporary water and electricity supply.

Hoardings and fencing are required to be constructed before the com-
mencement of works. An authorized person is required to submit Form BA 19
and hoarding plans to the Building Authority in order to receive a Hoarding
Permit (Form BD 109).

The Hoarding Permit requires the permittee to inform the correspond-
ing electrical company and the PCCW-HKT Telephone Limited (formerly the
Hong Kong Telephone Company) 72 hours before commencement of work to
ensure that no cable will be affected. An Excavation Permit is also required
from the chief engineer, Highways Office, before opening up the footpath or
carriageway. Timber or steel structures can be used where appropriate. The
project signboards will include English and Chinese, the artist’s impressions, or
graphics and logos. The contractor must submit Form BA18 together with con-
struction details to apply for a contractor’s shed. Contractors prefer containers
for temporary offices on larger sites.

Temporary water can be applied and obtained via metered supply from
the Water Authority. Temporary electricity is also available from the electric
company upon application, the amount of which will depend on the actual
necessity.

kR IRF A B i it

I A6 B B A R Rt A AR~ 5 - KR~ B R SRR ~ MR A
= REFHBIAE - BEE - HRKES

DRl i v [ A~ A ZRAT NI B2 > B AR )2 T 38 A B R B T

AR N LA ZH B 2R A BAL9 FIEIARAS 2 5% - DAIUS LRERE AT (3R
% BD109) o [a] Rf SR ZH [i] B U8 FH w4 B 4G > A T DAAE g 5 AR 2 St
ATALAAZ 8 09 TAF o 7 SR 25 BB o oy [ A 1 B ARG ] By > B 32
TE 72 /N 2 i R A s TR W) B 2 R ) 8 W) LA AR B FE R A F
FRERE T AT 1) o U AT o ANASORT S 8 PT U A B R T A o 2 A
HIR PR 3t 77 5t S A ] T R 19 o SR SCIEAS R » 4R ~ R AT A
LA F RS~ HAD 2 Bl ST B P B E AR

YRR g T R R S R o LI R SR S B AR o R
RISl > R 2 & DURHEAS VR 2 RS TAEMTT o R IR R K
B AT 73 ) 7K B 2 R R T R R o



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.
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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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Cost of preliminaries

Some of the preliminaries items can usually be priced between 5% and 10% of
the total contract sum.

An example is quoted for the breakdown of different trades of a cost esti-
mate for an office building and is tabulated below:

Yok TE R
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JEL SR T R WA B 3%

Proportioning of cost estimated for an office building of about 12,000 m? floor area

HA0 Ak 55— JRE #012,000°F-77 K i JEL i 58 4 Y W&

Section (FHH) % Cost
(B RETH)
1. Foundation i T 7% 2.8%
2. Substructure Hu T LA 9 &G L2 1.3%
3. Superstructure Hu I LA | 1) 45 1 LA 11.9%
4. Facade finishes K E A1 094 % 25.8%
5. Plumbing and drainage %5 LF# 1.6%
6. Architectural works 58 T2 16.5%
7. External works and landscaping [ # & J&% T/ 0.4%
8. Preliminaries A s T 6.5%
9. Electrical TE#% 5.1%
10. Air-conditioning %% # 5% i 13.9%
11. Fire services {H B i i 3.2%
12. Lifts and escalators 751 F1 75 B T 4 B A% 6.9%
13. Contingencies TE % i 4.1%

Total &3t 100%




2.2

Demolition and Excavation Works

PR P I TAE

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.

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
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.

Pl TR

Pris TR H7E AR W e 10 TRE N B B8 AT > [MIRF AT G A
o Fe A R T RR 1 M%) APP21 IR IR BT A — U0 TR - T
R E BRI B A IR RS sE R AR IR A e R > K
e KA AR - WA R T - Bk - R TR
0 3t A - R A IR B M 7 SR A R T B SR AR BA20 - 1 8 1 B R
BRI ERL o

B R 1 AR 049 A A T A S TR PR T SN SR B AR R R A
LS T B I R g > FRRARSE R - UL > B W B A HERS
YIrs i

AL > TE B E A - BRSSO R fERRETI o BR
FEABEHFIT > TRIREEE -

PR AR K& TR ] i i it - E R A /G o 55
T J BR AT AR e 2 & TR R A P £ S U 80 41 A T RE A0 U5 8 MO B 5K
111 5% 3t 77 5 2 DL 7 B 5 DU T G SR AEE 20 > T A A TN B 5 A 3 R SR T
o

Timber flying shore

Wong Wah Sang

Timber raking shore
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24 Trades of Materials and Technology

Steel sheet piling for basement

excavation

Timber planking and strutting for
trench excavation

Steel strutting for basement excavation

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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Dewatering

In constructing foundations and basement excavations, dewatering may be
required to achieve a dry, workable base, during which precautionary measures
are taken to avoid impairing the stability and causing undue settlement of any
adjoining buildings, streets, and land. Ground treatment such as grouting may
be necessary.

In connection with dewatering, adjoining foundation details have to be
studied together with site investigation report. All the related information,
plans, reports, and assessments should submit to the Building Department. An
assessment of dewatering effects is monitored by piezometric and settlement
records. Limiting criteria for movements and groundwater pressures are set up.
If these values are reached, action such as shoring or underpinning may have
to be taken.
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Earth work machines

Wong Wah Sang
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2.16

External Work and Landscape Work

AIME T A 52 B wt

Landscaping at the Simon Fraser
University, Burnaby, BC

Planting of trees along the pavement
with tree grilles

Landscape work

Landscaping is often the final touch of construction work. For large sites, plant-
ing, watering, and fertilization proposals often have to be considered by the
Lands Development for approval.

The subsoil used is fine-grained decomposed granite free from impuri-
ties, the general depth of which is at least 300 mm. The topsoil is a fertile layer
of free-draining material of a sandy loam character made of 3:1 decomposed
granite and peat moss free from grass or weed, 150 mm thick. Planting season is
from April to August for best growth of plants. Preplanting fertilizer of a slow-
release compound comprising nitrogen, phosphorus, and potassium (10:15:10)
can be added during cultivation of soil before planting. Plants are well watered
before they are removed from containers for planting. Trees may need tripod
staking for support. After planting, the plants are watered thoroughly. Fibrous
organic mulch 75 mm thick can then be applied.

Depending on age and size, trees are classified as seedlings, whip trees, light
standard trees, standard trees, and heavy standard trees. Seedlings are one to
two years old and 150 to 600 mm tall. Heavy standard trees are over four years
old and over 3,500 mm high. Shrubs are transplanted seedlings or rooted cut-
tings with a bushy appearance. Ground cover plants are perennials with low,
close growth covering the ground surface. Climbers are plants maintaining an
upward growth on walls, fences, etc. Turfing is green grass free from weeds,
pests, or disease. General species are carpet grass, Bermuda grass, centipede
grass, and field grass.

Hydroseeding is applied on large areas or on slopes. Seed mixes contain
Bermuda grass, bahid grass, rye grass, rhodes grass, weeping love grass, centi-
pede grass, buffel grass, or a combination of these.

Seeding is usually done by spraying in damp, overcast conditions. Sprays
are blended with mulch, fertilizer, and a soil-binding agent. The sprayed areas
are protected from strong sunlight or heavy rain by muslin or nylon net until
seeds show good germination.
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Podium garden at the Hong Kong
Convention and Exhibition Centre

Triangular motifs at the Bank of China

Plane of water at the Bank of China

Chinese-style landscape
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Roads

Large sites are frequently required to construct their own private streets (a foot-
path on each side) or access road (a footpath on at least one side). The planning
and construction of private streets and access roads is governed by the Building
(Private Streets and Access Roads) Regulations. The width of the street depends
on the type of use of the area and is determined by the Building Authority.
The design of the kerb radius, road junctions, gradients, horizontal curves, and
vertical curves is governed by the regulations.

The carriageway is constructed of a camber of 1 in 40. The surfacing of the
carriageway is generally either of the following:

1. Concrete not less than Grade III and not less than 150 mm thick
laid on at least 75 mm hardcore. A 75 mm thick BRC (British Retail
Consortium) mesh-reinforced wearing slab can be added on top for
prolonged use.

2. Bitumen macadam not less than 75 mm thick laid on hardcore not less
than 200 mm thick with a finishing coat of fine bitumen macadam not
less than 25 mm thick.

Kerbstone is constructed of granite (from China) or precast Grade III concrete
150 mm wide and less than 750 mm long. The depth of kerbstone is 300 mm
and is partly embedded in the ground so that the top of the kerb is between
75 mm and 175 mm above the level of the adjacent channel.

The footpath is generally surfaced with concrete not less than Grade III, at
least 50 mm thick, and covered with granolithic paving not less than 12.5 mm
thick. Precast concrete tile paving on a compacted grade is also acceptable.
Paving tiles such as artificial granite tiles on concrete slab is another alternative.
The footpath is constructed with a cross-fall towards the kerb of 1 in 40.

The road is provided with surface channels constructed of Grade III con-
crete not less than 150 mm thick or 300 mm wide. In cross-section, the channel
is laid to a fall of 1 in 30 towards the kerb and in longitudinal sections a fall not
less than 1 in 100 although 1 in 250 may be permitted in special cases.

Road markings and traffic signs also form part of the road construc-
tion system.
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Fence wall

A fence wall not less than 1.8 m high is required by the Building Authority to be
constructed around the site of a building adjacent to a street or lane.

The footing of such walls is usually an L-shaped cantilever structure. If
construction is of brickwork or blockwork, the thickness is 100 mm for under
than 1.8 m high and 225 mm for over 1.8 m high. A length of over 2 m is pro-
vided with 225 mm? buttresses or piers at not more than 2 m centres.

Other construction can be of concrete, steel wire, glass block, chain link,
and so on.
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3.1

The Forum, Hong Kong, China: Curtain Wall Design
B v TR BRI SR

The forum viewing from the podium

The Forum at Exchange Square was originally a three-storey retail building
of concrete, which became obsolete upon completion of the new IFC shop-
ping mall at the adjacent site. The client requested a new iconic Grade A office
building surrounded by an improved outdoor public plaza connecting the foot-
bridge and the shopping mall beyond.

This redevelopment offers a great opportunity for the architect to create
a new landmark in Central. One key design consideration was the quality of
public space created and the massing in response to pedestrian flow around the
plaza. The final concept expressed the building as a precious urban ‘gem’’. The
challenges of this project are of several aspects: the site constraint, limits of the
existing base to carry the load, and statutory requirements.



Wong Wah Sang and Chan Wing Yan, Alice

Diagram comparing the circulation pattern between the existing site force and the proposed new plan

The master layout plan for the Forum
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Site constraints: On structural and construction aspects

The building was planned to sit on an existing concrete podium deck, which
is directly above an operating Public Transport Interchange (PTI). To avoid
affecting the operation of the PTI, no alteration of the existing structure was
allowed. The loading capacity of the existing podium structure was a concern
to the architect and engineer to cater for the new building on top.

The main structural support points and the building core are strategically
positioned on the original podium main girder. A lightweight steel diagrid
structure was developed to distribute the loading uniformly onto the original
podium structure. The nodes of the diagrid were set out to match the building
floor levels to allow beams spanning between the diagrid nodes to allow for a
structurally efficient design.

To avoid affecting the operation of the PTI, some of the major construc-
tion process or electrical and mechanical connection can only be planned at
night, four to five hours per day. A packed programme was prepared. The con-
struction period for the whole building was planned to be within 16 months.

i bR %5 M A 3

% AR RTE B AR BE L A& L 7B MR ERA — 2 I g 2
MEJE o /% Tk 0 B S MEBE 0 HOWEAE > BLA I-F B AR IE A
> T A 119 SR 3 AE ) 2 o S RN TR RS R A — 11 e o ]

o

R A BR8] B 1% A R O A8 A o S0 R 7 2 ) i s 3 M
W FE ISP B &N o 55— 07T > iy 1Ak G 0 2B 0 o iy iR ) FEE
P> — e F ) TR MR 1 L RETEWE AT - B R AA I E T
I8l /INBRE o 7R £ 35 A B o T E H R AR - JH H R RITE 16 A
HRGER, o

An exposed diagram showing the structural system of the Forum
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Diagrid system: Importance of temporary support

Differing from an ordinary column and beam structure, the diagrid system
cannot stabilize itself until the steel framework is completed and therefore
requires a temporary support frame. In order to release the temporary support
well, a specially designed ‘sand jack’ is used at the interface between the tem-
porary support and the podium deck. A sand jack is basically a steel tray
filled with densely packed sand, which bears the loading from the temporary
support. After the grid is completed, the steel tray is dismantled and the sand is
removed bit by bit, to lower the temporary structures before they are detached
last. The permanent steel structures are designed to have a certain precamber
value. Upon completion of the building, the building reaches its design dead
load, and the settlement of the structure brings the building precisely back to
its design level.
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The construction of a diagrid structural frame
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Details showing the facade design

The sealant joint design

Facade design: Modular design concept

The form of the building is a gem in the landscaped plaza of Exchange Square.
The tilted building form was designed to be supported by a diagrid structure
for stability and running in line and integrated with the fagade mullion. A uni-
tized curtain wall system was used. Each curtain wall module is made up of two
triangles which form a parallelogram shape. The modular dimension is 2.4 m x
4.5 m, which is in line with the floor-to-floor height. Much consideration was
given to the size of the module to match the office modular planning grid and
allowed the node of the diagrid to coincide with the floor plan.
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Curtain wall glass panel

The selection process of the glass for the external facade is important, as it will
greatly affect the appearance of the ‘gemy’ The glass panel of the curtain wall is an
IGU consisting of two 12 mm glass panels with a 12 mm air gap. The outermost
glass is a heat-strengthened glass panel, and the inner one is a tempered-glass
panel. The use of heat-strengthened glass has the advantage of better surface
flatness. Also, considering the OTTV of the building, a low-e coating is used
to give a lower shading coefficient to the glass. For colour, transparency, and
reflectivity, a mock-up of different glass types is hoisted into the air and tilted
at the exact angle of the building facade to simulate the as-built lighting and
reflections for the client and the architect to select.

Mock-up for the selection of glass
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For the fagade, the tilting angle of the massing is aligned with the modules
so that the transom and mullion can be touching each other in perfect shape.

As the architect wanted to expose the diagonal members, the transoms
were concealed and the diagonal members were highlighted with aluminium
capping. The gaps between the panels were not filled with gasket but with alu-
minjum expressed. Movement was allowed in the detail design.
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Construction of composite deck slab

With the use of a structural steel frame, a composite steel deck was used for
the floor slab system. This is a system of structural decking with profiled steel
sheeting, which performs as part of the structure and a permanent left-in form-
work for the slab. After installation of the deck, the reinforcement was set up
and concreting followed.
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Coordination with consultants and contractors with BIM

The construction period for the project was short and because of its steel struc-
ture, a Building Information Model (BIM) was introduced to make sure that
all the architectural design, structures, and E&M services were properly coor-
dinated. Any mistake or clashing of the service destroying the cleanliness of
the building is avoided. Some of the piping, like water pipes for sprinklers, was
designed to pass through the steel beams to save space, also well noted before
prefabrication. All piping and routes were drawn in the 3-D model so that con-
sultants could use the model to fine-tune the final product. With the help of the
latest software, the contractor could also plan all the temporary work and safety
work surrounding the site and easily show it to the client.

Construction of a composite metal
deck
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Client:
Architect:

Structural Engineer:

Mechanical and Electrical Engineer:

Landscape Consultant:
Management Contractor:

Year of Completion:
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Hongkong Land

Aedas

Ove Arup & Partners Hong Kong
J. Roger Preston Limited

Aedas Landscape

Gammon Construction Limited
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The French International School: External Wall and

Auditorium

5 0 [ B BRS¢ Al BELAS R

Fagade of classrooms

To find a design solution that could satisfy the identity of an education system
for the French community, to make use of the sloping site, and to conform to the
four-storey height restriction, the architect put all the building blocks together
in the form of a pinwheel generated from a sky lit central court designed as the
focal point and as the place for orientation of direction to the four wings of
the primary school, secondary school, administrative block, and recreational
block, all interconnected by split-level open corridors.

By placing the blocks at different levels, the sloping site is fully utilized.
Viewers can enjoy good scenery from almost every corner of the blocks. Even
the auditorium is located in the basement to make full use of the sloping site.

The project was completed in 1983. Later, in 1991, a four-storey block of
16 classrooms was constructed as an addition to the school, with similar archi-
tectural details.
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Entrance of the school
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Visual angle is considered at the
auditorium

Architectural details

The rugged texture of conventional fair-faced hollow concrete blocks forming
partition walls for the classrooms are expressed as a new life on the corridor.
However, the concrete blocks inside the classroom are plastered and emulsion
painted to give a more neutral texture for the classroom.

Drainpipes were designed with the columns to form an architectural
element that expresses truth of construction and services. Inverted dome-
shaped MacLeod aluminium planters were added along the corridor to add
colour and life to the school environment.

Facing the outside wall of the classroom, fan coil units were installed;
200 mm diameter air louvres were installed and expressed on the external wall
as a uniform pattern. The auditorium is designed with an acoustical reflec-
tive ceiling together with acoustic absorbing panels in the end wall. The latter
is treated with fire-resistant paint every year, because the auditorium has to
satisfy the local fire code as a place of public entertainment.

Skylights were built on a 1,300 mm grid of reinforced concrete frame
for walkways and pergolas. Acrylic domes incorporating surface drains were
installed.

Graphically, reds, blues, and whites are used to symbolize French
dominance.
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Client: French International School Association, French Consulate
Architect: Patrick Lau of Design Consultants
Structural and Geotechnical Engineers: P. S. Chung & Associates

Building Services: Mao & Partners

Interijor Design: Ruby Lau

Landscaping: C. K. Wong

Quantity Surveyor: Eric Cheng

Acoustics: Stephen Lau

Theatre Lighting: Ian Campbell

Theatre Sound: Jacek Figwer

Completion: 1983-91 (additional Phase)

External and internal walls of classroom and concrete block details
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Sam Tung Uk Museum: Landscaping and External Works
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Built about 200 years ago by the Chan family, and now turned into a folk
museum, Sam Tung Uk, as the name means, contains three rows of houses,
the fourth added at the rear and at a later stage. This is a good example of a
single-clan walled village.
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Photo showing the cluster of rooftops
at Sam Tung Uk
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Landscaping concept

A natural and somewhat primitive setting was the concept for this 6,000 m?
garden. Terraces simulating the cultivation of fields in the countryside slopes
were used as the main landscaping element and as a backdrop to the museum.
Folk culture is experienced in the museum as well as in the surrounding land-
scape. Even the pond was designed with a rustic appearance on the edges. This
is the case when irregularities and non-alignment are arranged with subtle
details to form controlled vistas. The line of vision along the meandering paths
is an important aspect of the design.
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The artificial terraces in a farm-like setting

Precast concrete pavers
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Landscape details

To form the terraces, a 300 mm wide stone wall about 500 mm high was built as
a toe wall. Subsoil drains with stone surround were installed to avoid flooding.
A reinforced concrete footing was constructed as the base.

The precast concrete slabs finished with exposed aggregate for paving are
designed to form either a regular hexagonal pattern or a random pattern. The
slabs were then set in 75 mm thick, 50% sand 50% soil mix and on top of a
100 mm thick hard core.

Granite boulders are natural building material compatible with the land-
scape. Some are naturally finished and set to hide and contrast with artificial
signboards and parapets. Others are cut flat and used as tables and seats. The
placing of these boulders is usually done onsite rather than on the drawing
board.

Bentonite lining of 200 mm thick forms the base of the pond. This was
selected for its workability over irregular surfaces. A boulder layer of 200 mm
thick forms the finishing base. An artificial stream of a 200 mm reinforced con-
crete base and waterproof cement sand rendering leads water into the pond.
Boulders were added along the stream for a natural look.
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Gatehouse

The gatehouse represents a modern way to have a traditional Chinese building.
The roof is constructed of 100 mm thick structural concrete slabs. An asphalt
waterproofing layer was applied before the Chinese clay roof tiles were laid
with mortar and wire mesh reinforcement. Underneath the concrete slab is
another layer of clay tiles supported by wooden battens and 150 mm diameter
timber purlins which are fixed with ends onto the concrete wall.

Natural granite architrave and a threshold with hinge block and granite
socket block were used to fix the wooden door, which is also constructed in
traditional style with a wooden latch lock.

Flooring is 30 mm exposed aggregate concrete paving on reinforced con-
crete slab set on waterproof membrane, blinding layer, hard core, and com-
pacted subgrade.

The pathway and the pond

The gatehouse
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The final product of the gatehouse with its storeroom and kiosk harmo-
nizes with the surrounding landscaping and merges with the original Sam
Tung Uk Museum. Much of the success is due to the concern with details and
correct use of building materials and techniques.
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Plan of the pond and its profile



302 Case Studies

Client:

Architect:

Landscape Architect:

Contractor:

Year of Completion:

Wooden door of traditional construction

Gatehouse door construction details

Tsuen Wan New Town Development Office, New Territories Development
Department

Patrick S. S. Lau of Design Consultants
C. K. Wong

Yan Lee Construction Co. Ltd.

1988



Chapter 4

Drawing Practices: From Design Sketches
to Tender Drawings
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Drawing Practices: From Design Sketches to Tender Drawings

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 char-
coal 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’
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Drawing Practices: From Design Sketches to Tender Drawings

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
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.
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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

o instructions to tenderers

o general and particular conditions of contract
o specification

o bill of quantities

o 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.
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Drawing Practices: From Design Sketches to Tender Drawings

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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Specification

The specification focuses on quantitative information. It explicitly states the
quality of materials and workmanship utilized, methods of installation, and
finally, details regarding any laboratory testing to be used to comply with regu-
latory approval. The specification usually starts with a description of the works
to be constructed, followed by all relevant data concerning the site, places of
origin, size, the bonding method, and finishes. (Details are in Chapter 5.)
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Bill of quantities or schedule of rates

The bill of quantities or schedule of prices is often interpreted as similar, but in
fact the two are quite distinct. The Bill of Quantities (known as BQ) is frequently
prepared by quantity surveyors. It is prepared for the costing of a building,
and data are estimated from measurements provided by architects, structural
engineers, and other building consultants. The costing information in a BQ
contains estimates on various surface areas of the building in meters, including
walls, floor areas, and roofs. It also contains a formal count on the number of
doors, windows, and building service systems such as heating, cooling, plumb-
ing, and electronics. It should be noted that the costs of labour and materials
fluctuate constantly in the contracted period.

Historically, the practice of estimating building costs in BQ format arose
from non-contractual measurements; the tenderers used drawings to assist in
quoting lump-sum prices. A BQ shows the number or quantity of each item
and its unit of measure, the rate per unit of quantity as quoted by the tenderer,
and the consequent total price for that item. Bills may be quite complicated
and contain hundreds of items, classified by trade or by a standard method of
measurement. Other bills contain far fewer items.
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Drawing Practices: From Design Sketches to Tender Drawings

Whereas the BQ provides an itemized list that includes the works to be
constructed against each item of which the tenderer must quote a price, a
schedule of prices may, by contrast, be much less specific. It may list provisional
quantities, which are estimated. The schedule of prices is useful in many cases,
including times when quantities (number of items, dimensions, or total areas)
are fluctuating or uncertain.
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Tender and appendices

The tender is the tenderer’s formal offer to undertake the contract; it is where
the tenderer enters his or her sum price. The appendices to the tender contain
other matters defining the contracts terms from which the tenderer will
confirm acceptance of the offer. These terms may include a specific time for
completion of the work, details of the consequences for failure to complete on
time, the minimum amount of insurance, and the completion of bonds. Other
specifics may include sources of materials and currency exchange rates (for
international contracts).
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The Importance of Construction Specifications

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.

w12 R TR

TE T SIS TR b 3l F G e A B AT SRR AT — & R
VI HERE S ARaZE TR SO R > DR SRR E R o HIP A
SRR RS ARy o A BRAR AR — RZH R ST R - B4 - (1) AEREIH A
TAREA T M 5 (2) PREBUA 1A IEMHS > Re Bl A5 REAISEAR 5 (3) PRI T A
A TREBIG R 24 5 (4) G AT T B BRIT R0 A48 5 LU (5) 489
HTHAR - REM PR - AR TERETRIREOR o W14 8L
PR E T AR B R AR AN M A0 T50R > ELFRARLLIE B B - Tt e
NE - EARSANGE o St > EBUE TR BT A 1R E R - HITRE
P~ BURFAB AN T 2670 T B ESE G R TAE



338 The Importance of Construction Specifications

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
K5-1 i R ATEPEIR B T R ZOR ] 1
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.
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Materials and submissions

In general, only materials for permanent work are specified in the trade sec-
tions of the specifications. Materials and tools assistive to the construction or
provision of temporary works are deemed to be provided by the contractor and
not necessarily specified in the specifications unless in special circumstances.
These items shall be included in the preliminaries as mentioned above.

In specifying the building materials, it is necessary to spell out the
requirements on: (a) material types, sizes, finishes, performance, and toler-
ances; (b) material manufacturing process in quality, environmental impact,
and safety standards; (c) testing and commissioning of the material to ensure
performance quality; (d) packaging and delivery; and (e) warranty of quality.
Instead of writing detailed requirements on every material, very often, refer-
ences are made to some international standards and national standards. The
more common standards used in Hong Kong include ISO (International
Organization for Standardization), BS (British Standards), ASTM (American
Society of Testing and Materials), EN (European Standards), and GB (Guo
Biao, Chinese national standards).

Material samples are usually required for the approval by the architect or
the engineer before ordering and implementation on site. The material submis-
sions must be accompanied by supporting documents to prove the standard of
quality, which include the submission of: (a) shop drawings; (b) material certif-
icates, such as green product certificates; (c) manufacturer’s quality compliance
certificates, such as ISO 9001, ISO 14001, ISO 50001; and (d) material testing
certificates for quality. After the materials have been installed, the architect or
the engineer may require the contractor to provide as-built drawings. All these
requirements need to be specified in the material section under each trade.

MH# AT RER

bR T AERF R DL o il CRIAS — M L Er s s e eV R E B R R Y
Ak s T — e LR A B R T H > sER IR AR AR R E
PEHET R AL CRIAS 3 - S L0TH H ES AL A o

TEFE E VRIS » MBI LA 2R - (1) PRbETAY - fifim - PERE - R
SERITIRR 5 2) R RHEBR RN E R - HIRENEE - Z2EE  (3)
Pk M AN ARV R B & 5 (4) BLEEFIHELE 5 (5) MBI IR
RS o ARZ W > FRAMESEr 5] F— Ll B BRAZ M [ AL HE > i AT E L
T — MR BB R o FEFUSOR 1 AR E LSS ¢ ISO (B MR HEAL
4K ~ BS (e AERE) ~ ASTM (3% B MIE0F A R €r) ~ EN (RRHAZE %E)
Fl GB (H [ B AT HE) o

YRR R T B R ET WA B e L2 R AR A AR A R TR
A HEAE o $23CBHRE » DAZEPERE 78 I SO F > DAl OB B - 5
RS (1) RECE s () MERETE > flansk s s ) RaEmn
B A, 4 1SO9001 ~ 1SO14001 ~ ISO50001 5 F1 (4) 4 kL& &1
PIERE = o Rt 2E4eqg > @SR A ok A2 A n] AR T 2R @ s R At IR -
JIT At Se B R AR JEAE 45 LR R 351 B

Wai Chui Chi, Rosman

339



340  The Importance of Construction Specifications

Table 5-2 Example of writing specification on materials for timber doors

K5-2 i 55 R P RH TRUAR I 1] 5

MATERIALS: Timber doors

Doors shall be 45 mm thick hollow or 50 mm solid core flush doors covered with selected hardwood veneer or laminated

plastic sheet on both sides and hung to rebated timber frames.

Appropriate number and types of door hinge shall be provided depending on the size and weight of doors used.
When specified, hardwood louvre and frame shall be fitted to the door.

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.
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Workmanship

Like building materials, there are many international standards detailing the
workmanship requirement for each trade. However, they may not be com-
pletely applicable to the local construction industry. Understanding the local
trade practice, identifying problems, and finding feasible solutions to achieve
the required workmanship demand research and communication with the
contractor. This is important to ensure that what is specified can be achievable;
otherwise, it is impossible to monitor the quality of workmanship.

In the specifications, requirements on: (1) site preparation and installa-

tion work; (2) sample workmanship using mock-ups for approval; (3) installa-
tion procedures; (4) quality assurance plan; (5) site safety plan, environmental
management plan for the installation work; and sometimes (6) qualification
of the site personnel for the proper execution of the work are included in the
workmanship section under each trade.
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Table 5-3 Example of writing specification on workmanship for door frames

F5-3 1 HRET AR PYAE 253t TR 0 6]
WORKMANSHIP: Door Frames

Timber door frames shall be securely fixed to the partition framework with diagonal braces on each side to stabilize the mid-

height point of the frame.
Door frames at corners and tee junctions shall be positioned to allow sufficient clearance between the back of the door and
the intersecting partition to allow the mounting of a surface-mounted door closer and enable the door to open a full 90

degrees without the closer body striking the intersecting partition face.

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.
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Table 5-4 Example of writing specification on testing requirement of tile grouting
*K5-4 R RRUR AR A B T

TESTING: Tile grouting

The quality tests for tile grouting shall be as follows:

Test items Test method Acceptance standards Remarks
1. Linear ANSI A-108/A1 18/ 1 day shrinkage < 0.1% 7 Cast and store grout specimens at 21°-25°C,
shrinkage A136.1-2011 days shrinkage < 0.2% 45-55% R.H.
2. Water absorp- | ANSI A108/A13 601- From 50% R.H. to immer- | Determine water absorption from 50% R.H. to
tion 2011 sion < 5% From immersion | immersion and from immersion to dry

to dry < 7%

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.
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Testing and commissioning

Testing and commissioning are important for quality assurance of the work. All
quality testing and commissioning testing requirements, including the number
of sampling tests, the type of testing required, detailed procedures of each test,
requirements on third-party testing institutes, must be specified under the
testing and commissioning section of each trade.

In addition, consideration should be given to specifying the criteria for any
necessary retesting and remedial work required when the tests fail. The number
of samples for retesting, procedures, and penalty should also be specified.
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Writing Specifications

Since specifications are part of the contract document, the language used must
be concise and precise. It should be clearly understandable, without ambiguity,
and well-coordinated with the drawings, BQs, and other contract documents.
All terms used and references made should be consistent throughout the speci-
fications and contract documents. As the purpose of the specifications is to
inform the contractor about the end product which the architect or engineer
designs, it is addressed to the contractor only. Other items, or issues, although
within the project but outside the scope of the work, such as the work of the
nominated subcontractors, should not be specified in the contract, apart from
drawing the contractor’s attention to their existence. In specifying materi-
als, research should be carried out to ensure the material is available in the
market with enough suppliers to avoid monopoly. In specifying workmanship,
it is advisable to have a dialogue with the local industry to work out an imple-
mentable way of installation before putting it in the specifications. If we specify
material and workmanship making reference to international standards, it
is necessary to check that acceptance testing equipment and laboratories are
easily available in the industry. Any requirement on materials and workman-
ship that cannot be verified for their acceptance will not be enforceable under
the contract and therefore should not be included in the specifications. There
shall also be reasonable penalty clauses for any substandard material and
workmanship, to ensure quality of work from the contractor. However, and of
equal importance, there shall be bonus clauses to encourage the contractor to
make innovative contributions to the contract. After all, a happy contractor will
deliver a good project.
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