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The Conservation Techniques and Building Maintenance Training, Rehab Hong Kong, is 
one of three community engagement conservation activities organised by the Hong Kong 
Institute of Architectural Conservationists (HKICON) with funding by the Development 
Bureau of the Hong Kong government. This series of conservation techniques and 
training workshops, which occurred over a year-long period beginning in November 
2018, were taught by a team of international and local conservation practitioners offering 
current approaches to conserving and maintaining heritage buildings to inform local 
practice. These workshops targeted owners of (privately-owned) heritage buildings, and 
architects, buildings contractors, conservation professionals, and students. The aim of 
the workshops and the technical guidebook includes the following: 

1. Supporting and fostering strong community awareness and attachment to cultural 
heritage places; 

2. Creating sustainable collaboration among communities for continuous conservation 
efforts; 

3. Increasing heritage conservation knowledge on the appropriate techniques and 
methodologies for proper conservation, upkeep, and maintenance of heritage 
places; and 

4. Generating enthusiasm and excitement by providing knowledge and skill to safeguard 
cultural heritage places. 

This corresponding technical guidebook entitled “Heritage Conservation in Hong Kong” 
was developed in conjunction with the training. The aim of the workshops and the technical 
pamphlet is to equip heritage building owners, contractors, and other conservation 
professionals with the knowledge of proper heritage building repair and maintenance as 
well as to improve and enrich the conservation skills of building construction professionals. 
Topics include the history and practice of heritage conservation; heritage conservation 
management; documentation; accessibility; sustainability; Chinese architecture; directions 
(for heritage); and the repair and maintenance of building materials and components 
such as brick; stone; mortar, render and plaster; reinforced concrete; timber; roofing; 
and decorative finishes. 

I would like to acknowledge the contribution of many colleagues involved in the 
development of the contents addressed in this publication, in particular the following: 
Brian Anderson, Sair-ling Lam, Darren McLean, and Andrew Pruss who developed and 
ran the training workshops and contributed to the writing of the technical pamphlet; the 
ERA Architects Inc. team who developed, organised, wrote, and produced the technical 
guidebook, Andrew Pruss, Diana Roldan, Noah McGillivray, Adam Krop, Ray Lister, Aly 
Bousfield; the HKICON Rehab Hong Kong team of Angus Chan, Allison Lee, and Debra 
Ng who developed and ran the training workshops and contributed to the development 
and organisation of the technical pamphlet; Lynne DiStefano who provided support 
and insight for the initial planning of the works shops; Lavina Ahuja and Dorothy Lau 
helped edit and proofread the technical guidebook; and the Division of Architectural 
Conservation Programmes (ACP) team who provided consistent support and behind 
the scene assistance—Joanna Chu, Hoyin Lee, Sharen Mak. 

Jennifer Lang, 

Immediate Past President, HKICON, June 2020 

Page 5

FOREWORD





UNDERSTANDING  
HERITAGE



Page 8



History and  
Practice of Heritage  

Conservation 

Brian Anderson

The history and practice of heritage conservation in Hong Kong have evolved in the 
recent decades. This evolution has given the impression that heritage conservation is 
a new field in Hong Kong. However, the governance of heritage conservation began in 
1976 with the adoption of the Antiquities and Monuments Ordinance (the Ordinance).1 

While the Ordinance dates back to the 1970s, cultural heritage conservation became a 
topic of greater importance in Hong Kong after the Chief Executive’s policy address of 
2007–08 (the Address).2 The Address discussed a number of areas of interest, including 
heritage impact assessment, revitalisation historic buildings, privately-owned heritage 
conservation, establishing a Commissioner for Heritage, and promoting local culture.3 
This represented a renewed interest in cultural heritage conservation, which has been 
accompanied by a number of shifts in heritage planning and policy. 

This section presents the various levels of heritage assessment, recognition, and protection 
in Hong Kong. Ongoing government initiatives in expanding this current scope of built-
heritage conservation are also discussed.  
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HERITAGE RECOGNITION
 

Hong Kong’s heritage management began when the Antiquities and Monuments Ordinance, 
Cap.53 (the Ordinance) was enforced in 1976. The purpose of the Ordinance was “to 
provide for the preservation of objects of historical, archaeological and palaeontological 
interest and for matters ancillary thereto or connected therewith.”4 Its primary focus was 
the designation of significant heritage places, to be known as Declared Monuments. It 
also established the responsible government agency to enforce the law – the Antiquities 
Authority (the Authority), which is defined as the Secretary for Development.5 Day-to-day 
responsibilities of the Authority are handled by the Commissioner for Heritage (which 
was set up in April 2008), who takes advice from the Antiquities Advisory Board (AAB).  
AAB in turn receives technical advice from the Antiquities and Monuments Office (AMO), 
who also serves as its secretariat. 

Note:  The AMO was established under the Urban Services Department (1976 to 1985), 
the Municipal Services Branch, the Recreation and Culture Branch and the Broadcasting, 
Culture and Sport Branch of the Government Secretariat (1985 to 1997), the Broadcasting, 
Culture and Sport Bureau (1997 to 1998), the Home Affairs Bureau (1998 to 1999), and 
the Leisure and Cultural Services Department (since January 2000).6 Starting from April 
1, 2019, AMO came under the Development Bureau. 

The Ordinance provides a number of definitions that shape what is considered to be 
heritage in Hong Kong: 

Antiquity: 
• A relic; 
• a place, building, site or structure erected, formed or built by human agency before 

the year 1800 and the ruins or remains of any such place, building, site or structure, 
whether or not the same has been modified, added to or restored after the year 1799. 

Monument:
• A place, building, site or structure which is declared to be a monument, historical 

building or archaeological or palaeontological site or structure under section 3 (of 
the Ordinance).7 

Relic: 
• A movable object made, shaped, painted, carved, inscribed or otherwise created, 

manufactured, produced or modified by human agency before the year 1800, 
whether or not it has been modified, added to or restored after the year 1799; and 

• fossil remains or impressions. 

In common terms, all of the above can be described as heritage assets8 but the procedures 
related to their management varies. In Hong Kong, when a relic or antiquity is discovered, 
first the government is notified. Relics are always under ownership of the government 
and are to be handed over unless directed otherwise by the Authority. Relics may be 
moved or other work can be carried out, such as restoration, subject to government 
licencing (according to Section 12(b) of the Ordinance). 

Monuments and proposals to carry out changes them are by far a more common scenario 
in Hong Kong. Like Antiquities, changes to Declared Monuments are permitted but subject 
to formal approval by the Authority, this is outlined in Section 6 of the Ordinance as follows:9  
No person shall, 
• excavate, carry on building or other works, plant or fell trees or deposit earth or 

refuse on or in a proposed monument or monument; or 
• demolish, remove, obstruct, deface or interfere with a proposed monument or 

monument, except in accordance with a permit granted by the Authority. 

Through this is clear that the emphasis is on their protection, as would be expected. A 
Section 6 Permit is typically signed by the Executive Secretary of the AMO on behalf of 
the Authority.  

HISTORY AND PRACTICE

https://www.elegislation.gov.hk/hk/cap53
https://www.elegislation.gov.hk/hk/cap53
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Bishop’s House, HK SAR

Built in 1851, the Bishop’s House 
was designated as a Grade 1 Historic 
Building in 2009. (Source: http://
archives.hkskh.org/)

HISTORY AND PRACTICE

http://archives.hkskh.org/
http://archives.hkskh.org/
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Between 1996 and 2000, AMO conducted a territory-wide survey to identify historic 
buildings that were considered worthy of further study. A system of grading buildings 
was devised. The assessment criteria for each grade as published by AMO are:10 

Grade 1: Buildings of outstanding merit, which every effort should be made to preserve 
if possible. 

Grade 2: Buildings of special merit; efforts should be made to selectively preserve. 

Grade 3: Buildings of some merit; preservation in some form would be desirable and 
alternative means should be considered if preservation is not practicable. 

These criteria for Graded Historic Buildings are used for administrative purposes and to 
assist government officials in exercising their respective duties. For example, when an 
applicant submits general building plans of works to a heritage building to the Buildings 
Department (BD), the department is obliged to notify the AMO of the details of the scheme 
and invite comment from the office. Neither the grading nor AMO’s comments have 
any statutory authority but in practice they can be given a legal status (and therefore 
capable of enforcement); for example, attaching conditions to the lease of a property 
that is subject to development proposals. AMO’s grading efforts have continued since 
the initial survey of 1,444 historic buildings resulting in (a) 172 items with Grade 1 status; 
(b) 335 items with Grade 2 status; and (c) 492 items with Grade 3 status (as of 2019).11 

Management of Graded  
Historic Buildings
Recently, the Hong Kong SAR government took a more assertive line as regards the 
status of Graded Historic Buildings. In its press release dated November 2008, it stated:12  

• the list of Grade 1 buildings, defined as “buildings of outstanding merit, which every 
effort should be made to preserve if possible” will be regarded as providing a pool 
of highly valuable heritage buildings for consideration by the Antiquities Authority 
as to whether some of these may have reached the “high threshold” of monuments 
to be put under statutory protection; 

• the Antiquities Authority is committed to actively considering each and every one 
of the Grade 1 buildings for possible monument declaration; 

• the Commissioner for Heritage’s Office will take the initiative to inform private owners 
of Grade 1 buildings the status and historical significance of their buildings; their 
eligibility to apply for financial assistance from Government for maintenance of 
their buildings; the likely Government intervention in case the buildings are under 
demolition threat, such as proposed monument declaration by the Antiquities 
Authority in order to provide immediate but temporary protection to their buildings; 
and a willingness to discuss with the owners possible economic incentives for the 
preservation of their buildings on a case-by-case basis depending on the merits 
of each case. 

This marked a significant shift in government policy, which extended the potential for 
statutory protection of historic buildings and at the same time offered public money to 
owners of built heritage to incentivise the proper care of these buildings. 

Graded Historic Buildings

The Financial Assistance for Maintenance 
Scheme on Built Heritage is a granting 
program for up to HK $2 million toward 
the protection of heritage buildings. 
(Source: https://www.heritage.gov.hk/)

HISTORY AND PRACTICE

https://www.heritage.gov.hk/
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Broadening Heritage  
Recognition
Alongside this work, which focused on individual buildings, since 2014 the Hong Kong 
SAR government has been considering a broader basis for heritage recognition and 
assessment “that seeks to extend the scope of conservation beyond an individual building 
(‘point’) to a ‘line’ (such as a particular street) and even the whole ‘plane’ (such as a 
particular district).”13 To assist development of this approach, in 2017 the government 
launched the Funding Scheme for Thematic Research on Built Heritage Conservation 
under Built Heritage Conservation Fund announced in the 2016 Policy Address.14 This 
initiative invited eight degree-awarding academic institutions to submit applications 
on research on clusters of heritage buildings and, by association, the spaces between 
them under the umbrella of “point-line-plane.”15  

Apart from recognising the role of spaces between buildings, this approach also offered 
an opportunity to appreciate the context and setting built-heritage. A recent example 
of the government’s initiative in broadening heritage recognition is the designation of 
Government Hill—the site on which the former Central Government Office buildings stand 
and are now occupied by the Department of Justice—as a Grade 1 Historic Building.16 

Prior to this, in 2009, the Conserving Central initiative was launched by the government 
to raise awareness of Hong Kong’s heritage as embodied in the Central district.17 At its 
launch, it was comprised of eight projects, including the revitalisation of the Former 
Central Police Station Compound (known as Tai Kwun – Centre for Heritage and Arts 
after revitalisation) and the former Police Married Quarters (PMQ).18 This initiative 
focussed on buildings rather than spaces, however, it did recognise that clusters of 
buildings were important in terms of their group value. The concepts of this initiative 
are reflected in relevant heritage assessments carried out by AMO, however, it does not 
include assessment of spaces as such. It is anticipated that this will change if and when 
the “point-line-plane” approach is adopted. 

Alongside the Conserving Central initiative, the government rightly recognised that, 
to be effective, it was necessary to consider all aspects of policy in relation to heritage 
management if real progress was to be made.  It is comprised of seven elements:19

• To carry out heritage impacts assessments for all new development where there 
may be impact on heritage assets; 

• To implement the Revitalisation of Historic Buildings through Partnership Scheme 
for government-owned historic buildings, which provided economic incentives to 
nonprofit organisations to utilise historic buildings; 

• To provide economic incentives to owners of privately-owned buildings to encourage 
retention and repair rather than demolition of historic buildings; 

• To set up the Financial Assistance for Maintenance Scheme to provide grant-aid to 
support the proper maintenance of privately-owned historic buildings; 

• To set up the Commissioner for Heritage’s Office to raise the government profile 
and visibility on heritage conservation matters, and to provide the focal point for 
local and overseas networking; 

• To take forward conservation and revitalisation projects in order to revitalise historic 
buildings; and 

• To set up the Built Heritage Conservation fund (as discussed before).

During the last ten years, since the Chief Executive’s policy address 2007-08, much has 
changed. The concept of heritage conservation has become mainstream in Hong Kong; 
the policy framework has developed a broader base and many people have become 
interested in the virtues of safeguarding the work of past generations.

The Government Hill is an example 
heritage designation that considers the 
context and setting of the building in 
its assessment. (Source: user:文子言木/
commons.wikimedia.org)

HISTORY AND PRACTICE

https://www.heritage.gov.hk/en/impact/index.htm
https://www.heritage.gov.hk/en/rhbtp/about.htm
https://www.heritage.gov.hk/en/maintenance/about.htm
https://www.heritage.gov.hk/en/about/commissioner.htm
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1 Hong Kong SAR Government, “Antiquities and Monuments Ordinance,” Legislative 
Council Paper No. L.N. 286 of 1975 (Format changes—E.R. 6 of 2019) (2019), accessed May 
15, 2020, https://www.elegislation.gov.hk/hk/cap53. 

2 Office of the Chief Executive, 2007–08 Policy Address (Hong Kong: Hong Kong SAR 
Government, October 10, 2007), http://www.policyaddress.gov.hk/07-08/eng/policy.html. 

3 Commonly referred to as intangible cultural heritage and stated as such in the 
Address.

4 Hong Kong SAR Government, “Antiquities and Monuments Ordinance,” Legislative 
Council Paper No. L.N. 286 of 1975 ( January 1, 1976), accessed May 15, 2020, https://www.
elegislation.gov.hk/hk/cap53!en@1997-07-01T00:00:00. 

5 In the 1976 version of the Ordinance, the Authority meant the Secretary for 
Broadcasting, Culture and Sport. The Ordinance has been revised since (replaced 38 of 
1982 s. 2. Amended L.N. 67 of 1985; L.N. 242 of 1989; L.N. 372 of 1996; L.N. 362 of 1997); 
see Hong Kong SAR Government, “Antiquities and Monuments Ordinance.”

6 Development Bureau, Conservation of Monuments and Historic Buildings (Hong 
Kong: Audit Commission, Development Bureau, Hong Kong SAR Government, March 2013), 
accessed May 15, 2020, https://www.aud.gov.hk/pdf_e/e60ch01.pdf. 

7 Section 3 of the Antiquities and Monuments Ordinance sets out the procedure by 
which a heritage asset designated a Declared Monument; see Hong Kong SAR Government, 
“Antiquities and Monuments Ordinance.”

8 The term “heritage asset” is a convenient abbreviation of “cultural heritage asset” 
that is used in Conservation Principles and Policies and Guidance published by Historic 
England: “Inherited assets which people identify and value as a reflection and expression of 
their evolving knowledge, beliefs and traditions, and of their understanding of the beliefs and 
traditions of others.” See English Heritage, Conservation Principles Policies and Guidance for 
the Sustainable Management of the Historic Environment (Swindon, United Kingdom: Historic 
England, 2008), https://historicengland.org.uk/images-books/publications/conservation-
principles-sustainable-management-historic-environment/. 

9 Hong Kong SAR Government, “Antiquities and Monuments Ordinance,” Section 6.

10 “Assessment of 1,444 Historic Buildings,” Antiquities and Monuments Office, 
accessed May 18, 2020, https://www.amo.gov.hk/en/built2.php. 

11 “Assessment of 1,444 Historic Buildings,” Antiquities and Monuments Office.

12 Antiquities Advisory Board, “Linkage Established Between Monument Declaration 
and Historic Buildings Grading System,” Hong Kong SAR Government Press Release (November 
26, 2008), https://www.info.gov.hk/gia/general/200811/26/P200811260307.htm. 

13 Antiquities Advisory Board, Respecting Our Heritage While Looking Ahead: 
Policy on Conservation of Built Heritage (Hong Kong: Antiquities Advisory Board, Hong Kong 
SAR Government, June 2014), https://www.gov.hk/en/residents/government/publication/
consultation/docs/2014/CBH.pdf.

14 “Funding Scheme for Thematic Research on Built Heritage Conservation,” 
Development Bureau, accessed May 18, 2020, https://www.heritage.gov.hk/en/f_scheme/f_
scheme_TR.htm; “Initiatives on Heritage Conservation: Setting up the Built Heritage 
Conservation Fund,” Development Bureau, accessed May 18, 2020, https://www.heritage.
gov.hk/en/heritage/conservation.htm#7. 
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15 “Built Heritage Conservation Fund: Funding Scheme for Thematic Research 
on Built Heritage Conservation: List of Applications Approved in 2017/18,” Development 
Bureau, accessed May 18, 2020, https://www.heritage.gov.hk/en/f_scheme/doc/Research_
Scheme_2017_18_v.pdf.

16 Antiquities Advisory Board, “Memorandum for Members of the Antiquities 
Advisory Board Assessment of 1444 Historic Buildings Finalisation of the Grades of Buildings 
and Results of Assessment of New Items, Annex C,” discussion paper of 160th Meeting on 
December 17, 2012, accessed May 19, 2020, https://www.aab.gov.hk/form/160meeting/
AAB%2047%202011-12%20(Annex%20C).pdf. 

17 “Conserving Central” was announced by the Chief Executive in his 2009-10 Policy 
Address; see Office of the Chief Executive, 2009–10 Policy Address (Hong Kong: Hong Kong 
SAR Government, October 15, 2009), https://www.policyaddress.gov.hk/09-10/eng/index.html. 

18 The full list of projects under “Conserving Central” can be found at: https://www.
devb.gov.hk/en/issues_in_focus/conserving_central/our_central/index.html. 

19 “Initiatives on Heritage Conservation,” Development Bureau, accessed May 18, 
2020, https://www.heritage.gov.hk/en/heritage/conservation.htm#7. 
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Heritage  
Conservation  
Management

From regulatory and contractual compliance to development of policy, and from 
knowledge of best conservation practice to the effective communication of intent—the 
management of cultural heritage assets is a key task for all parties concerned, including 
building owners, project sponsors, government, consultants and contractors. All aspects 
of cultural heritage management need to be effective to ensure an appropriate outcome. 

Throughout this publication, reference is made to heritage assets, but what are they? 
They are by no means limited to buildings. They include sites, that is, areas of land with 
or without buildings on them and they include movable objects—in fact, anything can 
have heritage value.1 

This section discussed the various approaches the management of cultural heritage 
with reference to a range of widely-recognised international charters and guidelines. 

Brian Anderson
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General Conservation Principles

There are a number of general conservation principles available for heritage practitioners. 
Various international charters contain conservation principles that are discussed 
at considerable lengths. It is important to begin with an understanding of the basic 
terminology. “Heritage” is measured in terms of cultural significance, which is established 
based on heritage values.2 These values vary according to the nature of the heritage asset 
and the jurisdiction in which it is evaluated, but there are common core values that can 
be applied to any circumstance, these are listed below. The titles and definitions are 
taken from Conservation Principles Policies and Guidance published by Historic England 
since these represent the most concise definitions:  

Historical: the ways in which past people, events and aspects of life can be connected 
to the present through a historic object or place. This value tends to be illustrative or 
associative.  

Aesthetic: commonly referred to as architectural value, this value describes the ways 
in which people draw sensory and intellectual meaning from a place. 

Social:3 the meaning of a place according to the people who relate to it, or for whom it 
figures in their collective experience or memory. The recognition and use of social value 
has increased in recent years to include a broad range of sites/objects as authorities 
recognise the myriad of ways in which culture is expressed by a community. 

Evidential: the ability, either actual or potential, of a place to yield evidence about 
past human activity. Often described in Hong Kong as “intactness.” For example, a 
building that is unaltered since its first construction would be described as having a high 
degree of intactness and, therefore, authenticity. Such buildings are likely to be highly 
regarded, not least due to their rarity. However, buildings which have been altered may 
have other cultural heritage values that transcend intactness, for example, one that was 
substantially altered in connection with a change of use that is of high social significance. 
Authenticity can be derived from different aspects and, therefore, it is essential that 
those assessing heritage value are alert to the variety of heritage values that contribute 
to cultural significance.

Tao Fong Shan Christian Centre, built 
in 1930 has maintained a high degree 
of intactness throughout its history. 
(Source: TFSCC). 

CONSERVATION MANAGEMENT

https://historicengland.org.uk/images-books/publications/conservation-principles-sustainable-management-historic-environment/conservationprinciplespoliciesandguidanceapril08web/
http://www.tfscc.org/en/
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General ConservationPrinciples

Reversibility 
When working with heritage assets it is important to recognise that the knowledge and 
understanding of cultural heritage values change over time, and work undertaken today 
may be regarded differently in the future. For this reason, the concept of reversibility 
should be kept in mind. Proposals that do not allow for reversibility should be subject 
to greater scrutiny, while a reversible intervention can be allowed a greater degree of 
license. This approach should be expected to instil a degree of circumspection in the 
designer who should balance the impact of the intended change against the benefit 
the change may offer.    

Ability to Make Judgements 
The ability to make judgements is a key task for anyone involved in heritage conservation, 
which will vary according to the place. Critics have suggested that individual judgements 
have created inconsistency in the field, to which there is some validity; for example, where 
there are two similar situations that involve change, the designer’s preferred approach 
may be different. This degree of latitude, however, does not provide justification for 
poorly-reasoned decisions. Each and every situation should be assessed on its individual 
merits grounded in its heritage values and the prospects for a long-term sustainable future. 

An example of the above would be, say an intention to remodel the platforms of a railway 
station (and in doing so to remove the canopies above them) to make the station able 
to accommodate new rolling stock. This becomes problematic where the canopies are 
heritage assets. Judgement then becomes necessary, which says the principle heritage 
value lies in the building’s use as a railway station, which justifies the removal of the 
canopies. Of course, if the canopies are capable of being re-configured and re-used 
then, of course, that should apply. 

Hong Kong examples of adaptive reuse: 
(Above)Fringe Club, a not-for-profit 
arts organization, formerly a storage 
building for the Dairy Farm. (Source: 
Fringe Club). 

(Left) Savannah College of Art and 
Design, formerly the Northern Kowloon 
Magistracy. (Source: SCAD).

CONSERVATION MANAGEMENT

http://hkfringeclub.com/
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There are a number of conservation charters drafted by heritage practitioners/researchers 
and adopted by international organisations that provide guidance for those engaged 
in cultural heritage management. A few of the best-known charters and guidelines are 
highlighted in this section. The full titles are listed below, together with their abbreviated 
versions for ease of reference, which are used for the remainder of this section. The 
Charters are listed in date order of their most recent editions. 
• International Charter for the Conservation and Restoration of Monuments and Sites 

(Venice Charter), ICOMOS, 1964.  
• Conservation Principles Policies and Guidance for the Sustainable Management of the 

Historic Environment (HE Principles, Policies and Guidance), Historic England, 2008  
• Standards and Guidelines for the Conservation of Historic Places in Canada (Canadian 

Standards and Guidelines), pan-Canadian collaboration of the Provinces of Canada, 
originally promulgated in 2003 and recently revised in 2010. 

• The Australia ICOMOS Charter for Places of Cultural Significance (Burra Charter), 
Australia ICOMOS, first drafted in 1979 and most recently revised in 2013.  

• ICOMOS Ethical Principles, 2014, Australia ICOMOS (replacing the ICOMOS Ethical 
Commitment Statement, 2002). 

• Principles for the Conservation of Heritage Sites in China (China Principles), ICOMOS 
China, originally promulgated in 2000 and recently revised in 2015. 

These documents vary considerably in their individual scope, detail, and format. In 
terms of quantum, they vary from the ICOMOS Ethical Principles at two pages, to the 
Canadian Standards and Guidelines at 288 pages. It will be evident that each of the 
charters’ approach differs. It is essential to know is which charter/guideline applies 
within the jurisdiction you are working. Each of the charters and guidelines identified 
in this section are summarised below.   

Venice Charter, 1964 
The Venice Charter follows the work set out in the Athens Charter of 1931 and was created 
post-World War II.4 As such, its context is radically different to the other conservation 
charters published before and since 1964, given that it addressed post-war reconstruction 
and the growth of Modernism. It received significant criticism for its perceived bias 
toward Modernist buildings, for example, Article 9 states, “any extra work which is 
indispensable must be distinct from the architectural composition and must bear a 
contemporary stamp.”5 This declaration has had a major impact on the management 
of historic buildings globally. For example, in the United States it shaped the Secretary 
of the Interior’s Standard (number 9) stating “...new work shall be differentiated from 
the old,”6 and in the United Kingdom, the manifesto of the Society for the Protection of 
Ancient Buildings (SPAB) towards new intervention outlines that interventions should 
be of their time.7 

The Venice Charter contains a series of articles covering: 
• Definitions (Articles 1 and 2) 
• Aim (Article 3) 
• Conservation (Articles 4–8) 
• Restoration (Articles 9–13) 
• Historic Sites (Article 14) 
• Excavations (Article 15) 
• Publication (Article 16) 

Despite criticism, the Venice Charter did important work in creating a framework and 
foundation for the current approach to heritage conservation. Its current use as a charter 
for assessing heritage conservation issues is minimal since the principles outlined in the 
16 articles are more holistically developed in the Burra Charter. .  
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https://www.icomos.org/charters/venice_e.pdf
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Historic England Conservation Principles Policies and 
Guidance, 2008 
Published by its predecessor English Heritage, the HE Conservation Principles Policies 
and Guidance examines the process of heritage management as a continuum, from 
establishing objectives, understanding heritage value, assessing significance, managing 
change, and policies and guidelines. The importance of repair, restoration, and enablement 
of development applications along with relevant definitions are also included. This 
document is the premier reference work used in managing heritage assets in the United 
Kingdom, for Historic England itself as well as planning authorities and consultants.  A 
full list of the charter’s contents and brief corresponding notes are stated below. 

1. Use of the document 

2. Introduction: this includes reference to a thorough review of terminology used in 
conservation, in particular, ‘site.’ This document prefers the use of ‘place,’ which it 
defines as “… [going] beyond physical form. To involve all the characteristics that can 
contribute to a ‘sense of place’.”8 This is important when considering artefacts that are 
movable and places where intangible heritage is embedded. 

3. The Conservation Principles are comprised of six principles: 
• The historic environment is a shared resource. 
• Everyone should be invited to participate in sustaining the historic environment. 
• Understanding the significance of places is vital. 
• Significant places should be managed to sustain their values. 
• Decisions regarding change to the historic environment should be reasonable, 

transparent and consistent. 
• Documenting and learning from decisions is essential. 

These principles are unique among the various charters discussed in this section and 
represent a determined effort to make heritage more democratic and relevant to ordinary 
people’s lives. 

4. Definition of conservation. 

5. Understanding value: four values are presented, 
• Evidential: the potential of a place to yield evidence about past human activity. 
• Historical: the ways in which past people, events and aspects of life can be connected 

through a place to the present. This value tends to be illustrative or associative.  
• Aesthetic: the ways in which people draw sensory and intellectual stimulation 

from a place. 
• Communal: the meanings of a place for the people who relate to it, or for whom it 

figures in their collective experience or memory.  

6. Assessing heritage significance: sets out the assessment procedure.  

7. Managing change to significant places: outlines key considerations when evaluating 
a proposed change to a significant place.  

8. Historic England Conservation Policies and Guidance: sets out the policy framework 
that would apply to most, if not all, heritage assets. These are summarised in the 
following sections (9–15). 

9. Routine management and maintenance. 

10. Periodic renewal of elements. 

11. Repair. 

12. Intervention. 

13. Restoration. 

Conservation Charters CONSERVATION MANAGEMENT
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14. New work or significant alteration. 

15. Harmful changes. 

16. Enabling development: Historic England has long advocated to enable development 
on the grounds that it can be a valuable source of funding without which the heritage 
asset might not survive or be harmed due to neglect. 

17. Applying the Principles, and Definitions. 

The HE Conservation Principles Policies and Guidance is well presented and easy to 
follow. The document, while thorough is precise at seventy-two pages.   

Canadian Standards and Guidelines, 2010
This document is the product of a collaboration between the federal, provincial, and 
territorial governments of Canada. It has been adopted by Parks Canada and many other 
governmental jurisdictions across Canada. 

At 288 pages it is a substantial piece of work, however it combines two quite distinct 
but related functions—the examination of cultural significance and the management 
of heritage assets. The document also outlines particular applications in detail, which 
are addressed in chapters 4.1–4.5. These consider:9 

4.1. Cultural landscapes, including heritage districts 

4.2. Archaeological sites 

4.3. Buildings 

4.4. Engineering works, including civil, industrial and military works 

4.5. Materials 

The earlier sections (1–3) and the introductory part of section 4, cover similar aspects 
of heritage management as the other charters and guidelines reviewed in this section.  

The designations described in chapters 4.1–4.5 refer to particular circumstances that 
pertain in Canada, having relatively vast open spaces in much the same way that Mainland 
China does. It should also be noted that the topics covered in 4.5—Materials, provides 
an overview of the technical approaches to material conservation. A comprehensive 
and detailed reference book on material conservation can be found in Historic England’s 
ten–volume Practical Building Conservation series.

Burra Charter, 2013
The Burra Charter comprises a series of definitions of terms followed by thirty-four short 
articles; alongside these are some explanatory notes. The charter is not a prescription 
but rather it is a general framework that guides the decision-making for management 
of heritage assets. The entire document is summarised on the final page headed The 
Burra Charter Process, which sets out the sequence of tasks that should be followed.10 

Since its publication, the Burra Charter has been shown to be highly adaptable to most 
instances of conservation management. It represents the most succinct version of how 
to evaluate and manage heritage assets. It is readily applicable to any heritage asset 
anywhere in the world.   
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ICOMOS Ethical Principles, 2014
ICOMOS, the International Council on Monuments and Sites, is an international 
nongovernmental organisation established in 1965 to promote the application of theory, 
methodology, and scientific techniques applied to the conservation, protection, and 
enhancement of the world’s cultural heritage. ICOMOS operates as an advisory body 
to UNESCO and the World Heritage Committee on the implementation of the World 
Heritage Convention.  

The ICOMOS Ethical Principles, published in 2014 contains seven articles that outline 
the ethical principles and the responsible practices for cultural heritage conservation 
professionals. The principles are reviewed every six years by the ICOMOS Board, and acts 
as a tool to improve and clarify ethical conservation practice and principles amongst 
professionals and interested parties undertaking cultural heritage conservation.  

The principles outlined in the articles apply to ICOMOS members worldwide, including 
National and International Scientific Communities and other ICOMOS bodies. These 
include responsibilities of the professional; that their work must be undertaken in an 
open, tolerant manner that avoids judgement and bias and operates providing the best 
professional advice and services within their expertise. Further, the principles outline 
the ethical behaviour that members agree to uphold to the public, the communities 
they work with, ICOMOS and its members and to cultural heritage itself. These principles 
outline the need to advocate for and promote the conservation of cultural heritage and 
its transmission for future generations.

China Principles, 2015
The China Principles, in its English translation, is a sixty-page document, having undergone 
a major review and update in 2015. It contains forty-seven articles grouped according 
to particular themes, spread across six chapters: 

1. General Principles (Articles 1–8) 

2. Conservation Principles(Articles 9–15)  

3. Conservation and Management Process(Articles 16–23) 

4. Conservation Measures(Articles 24–39) 

5. Appropriate Use (Articles 40–45) 

6. Additional Principles(Articles 46–47) 

While these themes are similar to those in the Burra Charter, the China Principles contain 
further information about how to implement its principles, for example, Article 19 states:11 

“Formal proclamation. Sites are managed by government according to their level of protection 
as determined through an assessment of significance. Each level of government (national, 
provincial, and local) should expeditiously proclaim a list of protected sites under its jurisdiction. 
Officially protected sites must ensure that boundaries are demarcated, a plaque erected 
declaring the site’s status as an officially protected entity, archives and records maintained 
and supplemented, and a dedicated organisation established, or person appointed to 
manage the site. A buffer zone should be established around the site’s boundary to control 
development and production activities.” 

The Additional Principles section covers new categories of heritage; and the authorship 
of the document. 
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The articles are followed by commentaries, which expand on the ideas outlined in 
the articles and give useful backgrounds and details that assists in the interpretation 
of the articles. Some of this commentary highlights inconsistencies in approach and 
understanding heritage management, for instance in Article 1 the commentary states:12 

“Heritage sites are immovable heritage (above ground, buried or submerged) that includes 
all officially listed protected sites at national, provincial and county levels, as well as places 
that have been registered as a result of national survey and inventory campaigns.”

This implies that intangible heritage is not a “heritage asset”; however, item (vii) in this 
section is entitled “Folk customs and trends of a period.” This is interpreted to mean that 
there should be physical manifestations of intangible heritage, which is at odds with the 
notion of intangible heritage as it is understood in Hong Kong.  

The limitations of this article are illustrated in the cultural significance assessment of The 
Lord Mayor’s Coach, undertaken by PURCELL.13 The Lord Mayor’s Coach is a wheeled, 
horse-drawn vehicle used once each year when The Lord Mayor of London rides to the 
Palace of Westminster for the opening of Parliament. This item is clearly a heritage asset 
but does not fit the definition of a “site” as outlined in the China Principles.   

However, Article 13 of the China Principles seeks to regain a sense of balance. It states,14 

“Cultural traditions. When a heritage site’s values depend on the continuation of associated 
cultural traditions, consideration needs to be given to preserving these traditions along 
with the site itself.” 

The China Principles contains a flow chart that outlines a similar process to that of 
The Burra Charter Process. Throughout the document, it refers to the production of a 
Conservation Master Plan, which equates to the Conservation Management Plan referred 
to in the Burra Charter.  

Article 26’s commentary provides technical detail on the subject of protection (something 
the Burra Charter pointedly avoids), including the use of protective coatings. 

Article 27 aims to define minor and major restoration in relation to a project’s extent 
of intervention rather than the scale of the work. For example, the recently completed 
revitalisation at the Central Police Station Compound in Hong Kong (known as Tai 
Kwun–Centre for Heritage and Arts after revitalisation) would be both minor and major 
restoration depending upon which particular building was under review, despite the 
substantial scale of the work. Similarly, the renovation of the former Central Government 
Offices West Wing, Hong Kong would be considered a minor restoration. 

Article 29 addresses the merits of relocating a heritage asset. The previous iteration 
of this provision has been altered to exclude reference to reconstruction in situ as an 
alternative to relocation. The language relating to relocation is set out in cautious terms, 
recognising that context and setting are often pertinent to the cultural significance of an 
historical object, building or site. This approach is similar to the Burra Charter, which is 
based on the notion that place matters and encourages the idea of retaining heritage 
assets in situ.  

The final section of the China Principles includes a glossary of terms, which helpfully 
includes English translations alongside Pinyin and Chinese text as well as some 
explanatory notes. 

As previously discussed, the principal task in heritage practice is to manage change 
sensitively. A conservation management plan (CMP) is commonly the vehicle for delivering 
this outcome. In basic terms, the CMP seeks to ask and address three questions: 
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What have I got?—Description and understanding of the place. 

Why does it matter?—Cultural significance of the place. 

What is happening to it?—State of the place. 

What must I do to look after it?—Policy framework and guidelines for conservation 
of the place. 

A CMP is often written at a time when change is anticipated, and in these circumstances, 
it is usually appropriate to pair it with a heritage impact assessment (HIA). However, it 
should be noted that it is preferable to write the CMP prior to establishing a design so 
that the policy framework can inform the design. The HIA would follow after the design 
has been prepared but not finalised, so that the output from the HIA can be fed back 
into the design process.    

Impact of Other Statutes on  
Heritage Conservation in  
Hong Kong
Given that appreciation for heritage is relatively new in Hong Kong it is unsurprising that 
it is often regarded as a secondary consideration, as matters of safety and engineering 
performance standards take priority. Heritage appreciation is further complicated by 
constricting building regulations that aim to make buildings as safe as possible in all 
respects. There is a common narrative that historical structures were subject to less 
rigorous performance standards and are considered unsafe today. Inevitably, this poses 
serious issues for those engaged in building conservation, especially adaptive reuse. 
The management of any change of risk needs to consider adaptations to improve 
overall safety, while carefully balancing the adverse impacts to heritage values. Close 
collaboration with government departments responsible for build regulations is essential. 

In 2012 the Buildings Department published the Practice Guidebook for the Adaptive 
Re-use of and Alteration and Addition Works to Heritage Buildings.15 Now in its fourth 
edition, this document has provided invaluable guidance to those engaged in building 
conservation. As stated in its introduction, 

“to facilitate heritage conservation, the Buildings Department (BD) prepared this Practice 
Guidebook in consultation with the Antiquities and Monuments Office (AMO) of the 
Commissioner for Heritage’s Office, the Fire Services Department (FSD) and the Architectural 
Services Department (ArchSD) to provide pragmatic design alternatives and approaches 
alongside site safety supervision guidelines for meeting the current requirements under the 
Building Ordinance (BO). In addition, BD has also set up dedicated Heritage Units (HU) to 
process submissions involving heritage buildings.” 

As indicated above, the function of the guidebook is to offer alternatives to strict 
compliance with the BO where its requirements are deemed to be unduly onerous and 
where alternatives are feasible without reducing safety. The guidebook does not offer 
design solutions in itself but rather contains built examples that illustrate how the more 
challenging requirements of the building code might be mitigated. It should be noted 
that the Buildings Committee evaluates the merits of each project proposal individually, 
and similarity to proposals in the guidebook does not infer immediate approval.

Conservation Management Plan CONSERVATION MANAGEMENT

https://www.bd.gov.hk/doc/en/resources/codes-and-references/code-and-design-manuals/heritage_2019.pdf
https://www.bd.gov.hk/doc/en/resources/codes-and-references/code-and-design-manuals/heritage_2019.pdf


Page 26

NotesCONSERVATION MANAGEMENT

1 The term “heritage asset” is a convenient abbreviation of “cultural heritage asset” 
that is used in Conservation Principles and Policies and Guidance published by Historic 
England: “Inherited assets which people identify and value as a reflection and expression of 
their evolving knowledge, beliefs and traditions, and of their understanding of the beliefs and 
traditions of others.” See English Heritage, Conservation Principles Policies and Guidance for 
the Sustainable Management of the Historic Environment (Swindon, United Kingdom: Historic 
England, 2008), https://historicengland.org.uk/images-books/publications/conservation-
principles-sustainable-management-historic-environment/.

2 Understanding Heritage Values, see See English Heritage, Conservation Principles 
Policies and Guidance for the Sustainable Management of the Historic Environment, 27–32; 
according to the Burra Charter the term cultural significance is synonymous with cultural 
heritage significance and cultural heritage value [which means] aesthetic, historic, scientific, 
social or spiritual value for past, present or future generations, see Australia ICOMOS, 
The Burra Charter: The Australia ICOMOS Charter for Places of Cultural Significance, (Burra: 
Australia ICOMOS, 2013), 2, https://australia.icomos.org/wp-content/uploads/The-Burra-
Charter-2013-Adopted-31.10.2013.pdf. 

3 Referred to as “communal value” in Conservation Principles Policies and Guidance 
however, “social value” is included in the expanded definition as a subset of communal value. 
Social value is the term commonly used in Hong Kong.

4 ICOMOS, The Athens Charter for the Restoration of Historic Monuments (The Athens 
Charter) (Athens: First International Congress of Architects and Technicians of Historic 
Monuments, 1931).

5 ICOMOS, International Charter for the Conservation and Restoration of Monuments 
and Sites (The Venice Charter) (Venice: Second International Congress of Architects and 
Technicians of Historic Monuments, 1964), Article 9, accessed May 18, 2020, https://www.
icomos.org/charters/venice_e.pdf. 

6 “The Secretary of the Interior's Standards for Rehabilitation,” Los Angeles 
Conservancy, accessed May 18, 2020, https://www.laconservancy.org/resources/guide/
secretary-interiors-standards-rehabilitation. 

7 “The SPAB Manifesto,” The Society for the Protection of Ancient Buildings, accessed 
May 18, 2020, https://www.spab.org.uk/about-us/spab-manifesto. 

8 English Heritage, Conservation Principles Policies and Guidance for the Sustainable 
Management of the Historic Environment (Swindon, United Kingdom: Historic England, 2008), 
14, https://historicengland.org.uk/images-books/publications/conservation-principles-
sustainable-management-historic-environment/.

9 Parks Canada, Standards and Guidelines for the Conservation of Historic Places 
in Canada (2nd ed., 2010) (Canada: Parks Canada, 2010), 49–246, accessed May 15, 2020, 
https://www.historicplaces.ca/media/18072/81468-parks-s+g-eng-web2.pdf. 

10 Australia ICOMOS, The Burra Charter: The Australia ICOMOS Charter for Places 
of Cultural Significance, (Burra: Australia ICOMOS, 2013), 10, https://australia.icomos.org/
wp-content/uploads/The-Burra-Charter-2013-Adopted-31.10.2013.pdf. 

11 ICOMOS China, Principles for the Conservation of Heritage Sites in China, rev. ed. 
(Beijing: ICOMOS China, 2015), 74.

12 ICOMOS China, Principles for the Conservation of Heritage Sites in China, rev. ed. 
(Beijing: ICOMOS China, 2015), 58.

13 Purcell, Lord Mayor’s Coach Conservation Management Plan (London: Purcell, 2014).

14 ICOMOS China, Principles for the Conservation of Heritage Sites in China, rev. ed. 
(Beijing: ICOMOS China, 2015), 69.

15 Buildings Department, Hong Kong, Practice Guidebook for the Adaptive Re-use of 
and Alteration and Addition Works to Heritage Buildings (2019 Edition) (Hong Kong: Buildings 
Department, Hong Kong SAR Government, 2019), accessed May 18, 2020, https://www.bd.gov.
hk/doc/en/resources/codes-and-references/code-and-design-manuals/heritage_2019.pdf. 
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Chinese  
Architecture

To most visitors, Hong Kong seems to be a concrete jungle and a shopping paradise. 
However, the history of Hong Kong can be traced back to far before the arrival of the 
British in 1841. The archaeological dig in Ma Wan in Kowloon, discovered twenty burials 
along with the remains of habitation from the pre-historical period. Historically, Chinese 
architecture existed in both rural and urban regions of Hong Kong. Today, these structures 
can be found in larger clusters in the rural communities of New Territories. 

This chapter discusses the categories of Chinese architecture seen in Hong Kong, and 
further presents detail about its characteristic features and elements.  

Sair-ling Lam
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Hong Kong’s Historic  
Architecture
Based on its architectural and historical merits, Hong Kong’s historic architecture can 
be broadly divided into two categories, namely colonial architecture and traditional 
Chinese architecture. 

Colonial architecture emerged in Hong Kong with the arrival of the British in 1841. 
Inspired by contemporary European architectural styles, colonial buildings soon began 
to populate the city’s urban areas and administrative centres, as seen in many public 
buildings and churches. Most of these buildings were owned by the government and 
are still being used and maintained by various government agencies and departments. 

In contrast to the colonial architecture are the traditional Chinese rural settlements 
and villages. Located mainly on the extensive paddy fields in the New Territories, these 
villages consisted of clans, which means descendants from a common ancestor carrying 
a common family name. Their economic life was based on agriculture and their lifestyles 
followed the Confucian system of ethical behaviour, which included filial piety and 
ancestral worship. Rural Chinese society and its villages in Hong Kong are of special 
interest because they remain among the few surviving examples of traditional Chinese 
architecture that are reminiscent of their pre-Communist forms.

Pre-Colonial Settlements 
in Hong Kong
The discovery of the Li Cheng Uk Han Tomb (dated to the Han Dynasty, 206 B.C. to 221 
A.D.) in 1955 was the first firm evidence of early Chinese settlers in Hong Kong. The city 
remained sparsely populated until the Song Dynasty (960 to 1279 A.D.), when Hong 
Kong witnessed successive waves of Chinese settlers migrating from Mainland China 
to flee from the Mongol’s invasion. Among the first of them were Cantonese peasants 
from Guangdong Province, south China, who settled in the fertile lowlands of the New 
Territories. There were the five main clans among them—Tang, Hau, Pang, Liu, and Man; 
later to be followed by many other smaller clans. These farmers were the founders of 
the rural communities in the New Territories and they collectively called themselves 

“punti,” literally meaning “natives of the land.” 

The Hakka, literally meaning “guest people,” came from Fujian and Jiangxi Provinces and 
brought with them their own dialects and distinct traditions. They arrived in Hong Kong 
after the Cantonese peasants (during the Ching Dynasty in the seventeenth century) 
and, therefore, were called “guest people,” inhabiting the poorer mountain regions of 
eastern New Territories. 

The Tanka, literally meaning “boat people,” and the Hoklo (meaning “Hokkien people” 
or “Fukien people”) were both seafaring fishing people who lived most of their lives on 
the water. They have inhabited the south China coast from time immemorial. 

Archaeological excavation in Tung Wan 
Tsai, Ma Wan. (Source: Antiquities and 
Monuments Office, 1997.) 

Li Cheng Uk Tomb (206 BC–221 AD), 
Kowloon, Hong Kong. (Source: Hong Kong 
Federation of Cultural Industries, www.
hkaci.org.hk.)
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Influences and Character

The Principles of Feng Shui
Confucianism—a conformist, conservative, hierarchical, paternalist, and rational ethical 
philosophy—has long been influencing Chinese culture and architecture. This is reflected 
in the principles of symmetry, balance, and order of space used in the planning of 
traditional villages and buildings. 

Sir Patrick Abercrombie noted in the Hong Kong Preliminary Planning Report, 1948 that, 

“Chinese village life in the New Territories with its exquisite examples of humanly developed 
landscape [is] regulated by principles of Feng Shui.”1 

The hierarchy of spaces can be seen in the positioning of the ancestral halls and temples, 
which are usually located in the focus of the village. Houses are built around them and 
the height, volume, and roof mouldings usually indicate the educational achievements, 
status, and wealth of its inhabitants. 

Feng shui or Chinese geomancy is a set of principles providing guidelines for the placing 
of graves and for the planning of settlements, compounds, and houses. The literal 
meanings of the words are, wind and water; that is to obtain water, an essential element 
for agriculture and to keep away the unpleasant wind, an undesirable factor affecting 
farming. The basic considerations in the feng shui principles include influences of yin 
and yang, the four seasons, the four animals, the four points of the compass, the five 
elements and the natural configuration of the landscape. 

Although the principle relies on many considerations, such as, climate, irrigation, 
topography and site conditions, etc., it is largely empirical and may not be amenable to 
scientific explanation. Nevertheless, it reflects the Chinese sense of unity and harmony 
with nature. Consequently, Chinese buildings are “embodiments of the feeling for cosmic 
pattern and the symbolism of the direction, the seasons, the winds and the constellations.”2 

Among the feng shui principles in living harmoniously with nature (so as to receive good 
fortune and to repel harmful influences), the following are the main guidelines in the 
planning of villages and the layout of buildings: 

1. Orientation: North-south orientation is the principal axis generally favoured for 
buildings. Facing south enables a house to receive better light and ventilation. 
However, this may vary according to the geomancer’s interpretation of the related 
topography and the immediate surroundings. 

2. Natural Configuration of Landscape: The local topography is the most important 
factor governing the layout of the entire village and each individual house. An ideal 
location for a village or house should be in a recessed position. This would enable 
the village or house to be both secluded and sheltered, while commanding a view 
of the fields in the front. It should be backed as well as flanked on both sides by 
hills to prevent undesirable draught. The proximity of water in forms of meandering 
and gentle rivers or streams is desirable for irrigation. 

3. Constructed Features: Circling or winding paths or lanes are preferable as it is 
believed that evil spirits cannot turn around corners. This can be illustrated in the 
avoidance of a straight road leading directly into a doorway, such layout is also 
found to be psychological uncomfortable. For the same reason, most buildings 
have screens placed inside doorways and this has practical value architecturally in 
denoting a spatial enclosure. Similarly, openings (doors or windows) should not be 
placed directly opposite as cross draught is always undesirable, especially in winter.

Diagram of rural village layout based 
on feng shui principles. (Source: Kan, 
“Feng Shui: Its Implication on Chinese 
Architecture.”)

CHINESE ARCHITECTURE
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Building Layout
Seclusion is basic to Chinese architecture and this is most often provided by some type 
of enclosed courtyard. Nearly all Chinese structures are planned around the concept of 
a walled compound, oriented on an axis running north to south, which illustrates the 
Chinese affinity for south-facing buildings on a symmetrical plan. 

A traditional Chinese courtyard house is quadrangle in plan with enclosure walls. The 
axis of the main building or hall runs transverse to the central axis resulting in a series 
of courtyards that provides a progressive experience as one passes from courtyard to 
courtyard through doorways. Buildings tend to face south, towards the warm, positive, 
sun-oriented principle of the male yang; with solid walls on their northern sides to 
deflect the cold and evil female yin. The front part of a building, normally used as a 
service area, is lower than the rear part, where the main functional areas are located, so 
as to receive better light and ventilation. The depth of a building compound is usually 
much more than the width. By adding partitions at suitable intervals, the rear portion is 
screened providing better privacy to the occupants. Lying on the central axis are inward-
facing halls and inner courtyards in between every two halls. The halls are arranged in 
hierarchical order. The end hall traditionally serves as the main ancestral hall. It is also 
common to construct side chambers on the two sides of the courtyard for additional 
indoor space. The number of halls and courtyards determine the broad categorisation 
of the building, which is called the “(number) halls type” building. Siheyuan (四合院) is 
a typical type of Chinese courtyard house in north China. It is a courtyard surrounded 
in four sides by houses. 

A straight corridor leading directly from the entrance to the private space, such as a 
bedroom, is avoided. This is because of the belief in feng shui principles. The internal 
courtyard further enhances the sense of privacy because it provides an enclosed area 
for carrying out daily activities. It is also vital in getting light and ventilation. 

The enlargement of a building compound is not accomplished by adding any upper 
stories, but rather by the addition of courtyards and halls to the complex. This can be 
seen sometimes from internal doorways opened at the side of a village house within a 
row of houses. However, most of these openings are blocked in present-times. 

Although the design for the various types of buildings, such as houses, ancestral halls, 
or temples, is conventional and based on similar architectural forms, it is developed to 
extreme refinement and sophistication.

Although a number of sources highlight the characteristic features of Chinese building 
typologies, this section aims to highlight a few significant typologies with reference to 
Hong Kong examples.3

CHINESE ARCHITECTURE

Hall and courtyard layout along 
central axis. (Source: Record Drawing, 
Architectural Services Department, Hong 
Kong, 1987.) 

Influences and Character
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Walled Villages (圍村)
Many traditional Chinese villages are based on a single clan, therefore, lineage plays an 
important role in the life of the village community. Village affairs, such as determining 
the cases of theft, settling disputes and domestic squabbles, arrangement of festivals, 
etc., are conducted by the village gentry and elders. 

Villages are normally built neatly and with a well-balanced layout. As defence was 
essential to protect these settlements from the attack of pirates and other hostile clans, 
this gave rise to walled villages that are enclosed on all sides by high protective walls 
and sometimes completed with a moat and watch towers. These walled villages are 
called wai literally meaning “enclosure,” and those without the surrounding protective 
walls are called tsuen literally meaning “village.” 

An example of a walled village in Hong Kong is the Kat Hing Wai (吉慶圍), which is one 
of the largest walled compounds surviving in the city. The settlement was founded by 
Pak-king Tang around the mid-fifteenth century, with the wall being constructed in the 
late seventeenth century to protect the inhabitants from marauding bandits and pirates. 
It is rectangular in plan, measuring approximately 78m by 81m and enclosed on four sides 
by peripheral walls (6m high) with watch towers at each of the four corners and a moat. 
The layout is similar to a miniature Chinese walled city, typified by strict symmetry and 
oriented to the cardinal points. Because of the feng shui considerations on the natural 
configuration of the landscape, the wai is east-west oriented instead of the traditional 
north-south direction. The principal street, which is the central axis, is about 2m wide 
running from the main entrance to the ancestral hall at the far end. Narrow lanes are 
laid perpendicular to the central axis and houses within the enclosure are arranged in a 
rectangular cluster with courtyards between them. The general construction materials 
are granite, green bricks, and Chinese fir. Although the wall and the moat are still mostly 
intact, the houses inside have unfortunately been largely rebuilt in contemporary styles 
and the village atmosphere has changed completely.

Ancestral Halls (祠堂)
The ancestral hall is the most important structure in a village. Apart from serving as a 
memorial shrine to the ancestors, it also functions as a community hall and sometimes 
even as a school. An example in Hong Kong is the Hau ancestral hall, Kui Shek Hau Kung 
Tsz (居石侯公祠), which was probably built in the mid-eighteenth century. The layout is 
in the traditional three halls type building with two courtyards in between. The ancestral 
shrine, which is located in the central hall, contains the ancestral tablets with carved 
wooden blocks inscribing the names of the famous Hau’s ancestor. The roof brackets 
and the decorative fascia under the eaves are amongst its most interesting features.

Study Halls (書室)
Scholars have always been highly respected in Chinese communities, therefore special 
school buildings were built to promote education in wealthier villages. An example in 
Hong Kong is the Shut Hing Study Hall (述卿書室), which was built by the Tang clan 
in 1874. Unfortunately, with the exception of its entrance tower, the building was 
demolished and replaced by a contemporary residential structure in 1977. It was a two 
halls type building with an enclosed courtyard. The courtyard was divided into two 
spaces by a pai-lau (traditional style of Chinese architectural arch or gateway), which 
was a memorial to a distinguished member of the family. Its tall granite columns, finely 
carved woodwork and stonework, and painted murals were among the finest examples 
of craftsmanship found locally.

Walled Village. (Source: Record 
Photograph, Architectural Services 
Department, 1992.)

Ancestral Hall. (Source: Record 
Photograph, Architectural Services 
Department, 2005.)

Study Hall. (Source: Record Photograph, 
Architectural Services Department, 
2006.)
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Temple. (Source: Record Photograph, 
Architectural Services Department, 
2008.)

Pagoda. (Source: History Around Us: 
Preserving our Historic Buildings, 
Hong Kong Museum of History, 1984.) 

House. (Source: Record Photograph, 
Architectural Services Department, 
1991.)

Temples (廟宇)
According to the Chinese Temples Ordinance (Cap. 153),4 Chinese temples can be 
classified as Miu (廟, temples), Tsz (寺, Buddhist monasteries), Kun and To Yuen (觀及
道院, Taoist monasteries), and Om (庵, nunneries). This section focuses on Miu (tem-
ples) as monasteries are normally not located within a traditional village settlement. 
Deities of Chinese Buddhism, Taoism, and local folk religion are worshipped in the 
temples. The size of a temple can range from a single building to a temple compound. 
The main hall houses the altar of the main deity in the centre flanked by the images of 
other minor deities on its sides. An example in Hong Kong is the Hung Shing Temple 
(洪聖廟) built over 500 years ago. An inscription in the temple revealed that the last 
major repair was carried out in 1900. The plan is another example of the symmetrical 
plan with a central courtyard. Special features of the temple include statues of various 
Chinese deities and the cast iron incense burner made around 150 years ago.

Houses (民居)
A smaller house is a one hall type building and a two halls compound is enclosed with 
a central courtyard. Larger houses have additional halls built to the sides of the main 
building. An example in Hong Kong is Tai Fu Tai (大夫第), the mansion of a Chinese 
government officer built around 1860 by the Man clan. The layout was based on the 
traditional Chinese Siheyuan (四合院) courtyard plan that was commonly seen in 
Northern China. The most interesting features of this house are the wall friezes and the 
ceramic decoration on the roof ridge. The moulding of floral motifs on top of an internal 
door shows western influence. 

Pagodas (塔) 
The form of the pagoda is influenced by Buddhist pagodas which derives from the structure 
of the stupa in ancient India.5 The building form was introduced to China alongside the 
doctrine of Buddhism and evolved with local adaptation.  The construction of the pagoda, 
normally circular or polygonal in plan. Tsui Sing Lau (聚星樓, The Pagoda of Gathering 
Stars) is a unique example in Hong Kong built about 600 years ago in Ming dynasty. The 
hexagonal-shaped pagoda was said to have seven storeys originally, but due to the 
lack of maintenance, the upper four storeys were destroyed in a typhoon. It was built 
as a feng shui pagoda for enhancing success of clan members at imperial examination.

Building Typologies
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Building Elements
Though buildings differ from each other in different districts, the basic components 
employed in local Chinese rural architecture can still be divided into three distinct 
parts:  
• Base and floor 
• Structural frame, walls, and openings  
• Roof, ridge, gable, and eaves 

Base and Floor 
It may also be described as terrace and platform. Its function is to raise the floor and 
the structure above the damp of the ground and to provide a seat for setting up the 
building. Rubble, boulders, bricks, and rammed earth are the typical materials employed. 
Sometimes granite is laid at the edges in order to protect them from damage, however, 
the granite edges are often covered with concrete in later-day redecorations. 

Most of the simple village houses have ground floors finished in rammed earth, which, 
after a period of usage, become hard and smooth, forming a reasonably durable surface. 
For more important buildings or wealthier families, the floors are paved with Chinese 
Canton tiles or even with granite. Intermediate floors, if any, are made of timber. Round 
timber joists, about 150 mm in diameter, are placed 550 mm apart across the width of 
the building and are supported by the load-bearing walls. Timber boards were placed 
on top as a floor finish.

Base and floor. (Source: Rural 
Architecture in Hong Kong, Hong Kong 
Government Information Services, 
1979.) 

Names of principal parts of a Chinese building.  
(Source: Liang Ssu-ch’eng. A Pictorial History of Chinese Architecture.) 
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Window opening in brick wall. (Source: 
Rural Architecture in Hong Kong, Hong 
Kong Government Information Services, 
1979.) 

Structural Frame, Walls, and Openings 
The structural framing is usually timber but sometimes granite is used for columns and 
beams due to the unavailability of timber in the locality. The Chinese bracket system, 
known as dougong (斗拱) is another important feature. It is a structural system of 
interlocking timber brackets, and acts as a joint between columns and the frame of the 
roof. It is the main device used to carry the rafter as far as possible beyond the outermost 
column and also to perform many other internal cantilever supporting functions. 

Most roof spans of village houses range from three to five metres, thus enabling the 
roofs to be supported on load bearing walls sized 280 to 450mm thick. Cavity construc-
tion is sometimes employed. The bearing walls are structurally strong, well-insulated, 
and fire-resistant. There are altogether five materials employed in constructing walls, 
either individually or in combination: 

Rammed earth: This is the oldest method, executed by filling a wooden frame-
work with a mixture of mud, lime, husk, and chopped straw. The mixture is then 
compacted via pounding with wooden poles. Several layers of mixture and com-
paction is needed in order to reach the required height of the wall. 

Rubble: Being available in abundance, rubble is commonly used in rural practice. 
Stones are piled in random courses and bonded together by lime mortar or mud. 
The wall is either plastered or left fair faced. 

Dressed stones: A comparatively expensive material where stones, usually granite, 
are roughly cut into rectangular blocks and laid in courses similar to bricks. They are 
left fair faced showing a rich texture and colour. 

Mud bricks: A very old construction material where mud, lime, and husks with 
chopped straw are mixed and then trodden over by cows for four to five days, after 
which they are moulded into blocks with wooden moulds and are left to sun dry. 
Bricks are usually employed in building pigstys and subsidiary houses. 

Chinese green bricks: This is the most common method employed and most vil-
lage houses are built of this material, without plastering. They have a standardised 
size of 60x110x280mm and are laid in courses and bonded together with lime mor-
tar.

Though Chinese architecture has sometimes been characterised by fanciful shapes for 
openings, rural buildings are simple and possess fewer decorative effects. Most rural 
openings are rectangular, but on some occasions (such as in the ancestral hall), arches 
are employed. Usually, a timber-frame door is installed within a granite or brick framed 
opening with a granite lintel.

Doors: The door hood is a particular feature which decorates the plain front wall 
and directs rain away from the door. A tong-lung (or drawn door), consists of wood-
en poles placed horizontally in slots on either side of the door opening, offering 
good protection, ventilation, and lighting. 

Windows: For security, exterior window openings are usually few, small in size, and 
built at a higher elevation—they therefore become insignificant in providing light-
ing inside the house. The majority of windows open towards the internal courtyard; 
not only for achieving adequate ventilation, but also for privacy. These openings 
are usually built in granite or bricks and installed with grilles or iron bars. In recent 
years, many window openings have been enlarged and have had casement win-
dows installed.

Building Elements

Rammed earth wall construction. (Source: 
Record Photograph, Architectural 
Services Department, 2000.) 

Brick walls. (Source: Rural Architecture 
in Hong Kong, Hong Kong Government 
Information Services, 1979.) 

CHINESE ARCHITECTURE
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Roof, Ridge, Gable, and Eaves 
Though it is a distinctive feature of Chinese traditional pitched roofs to be curved, the 
local ones in Hong Kong are often straight and simple. Clay tiles (sized approximately 
230x300mm) are normally employed and are laid on timber battens supported by the 
roof joists. The gap between two rows of tiles is then sealed with another row of inverted 
tiles or by cement lime rolls. The timber roof joists, with diameters of 150 to 250mm, are 
supported on both sides by load-bearing walls or columns. 

Ridges are mainly built in bricks or cement and decorated with mouldings for wealthy 
families. It is noted that the number of rows of tiles is often used as a reference to determine 
the width of a building, with the width of one row of tiles being equal to one chih (foot). 
The (typically odd) number of rows varies from nine for a small house to twenty-three 
for a wealthy family or a large ancestral hall—over twenty-five rows is seldom observed. 

The design of the upper part of a gable wall reflects the wealth and status of the family. 
The design varies from two gentle curves meeting at a sharp but graceful point to the 
wok-yee gable, literally meaning ear of a cooking pan, which indicates that the owner 
was a scholar or government officer. 

Eaves are an important element exhibiting the status of the house-hold, hence much 
attention is paid to their construction and decoration. Most eaves are supported on 
timber joists with a decorated fascia. Corbelling eaves are sometimes employed over 
the back wall in which bricks are laid in tiers protecting the wall beneath from rain water 
and producing a decorative affect. 

Gable. (Source: Record Photograph, 
Architectural Services Department, 
2000.) 

Section diagram of framing at a 
traditional roof. (Source: Liang Ssu-
ch’eng. A Pictorial History of Chinese 
Architecture.) 

Decorative roof ridge.  
(Source: Record Photograph, Architectural Services Department, 2000.) 

CHINESE ARCHITECTURE
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Landscape scenery in decorative 
paintwork. (Source: Rural Architecture 
in Hong Kong, Hong Kong Government 
Information Services, 1979.) 

Decoration and Ornamentation
Very fine decorations are found inside and outside village buildings. Most of these are in 
the forms of paintings, carvings, mouldings, and ceramics. The excellent craftsmanship 
and technique reflect the creative power of the Chinese house builders. The subjects 
used in decoration could be classified into the following categories: 

Animals: Most depictions are of mythical animals, including the dragon, phoenix, unicorn, 
and tortoise, which are collectively called “Sze-Ling”: the four super-naturals. In addition, 
lions, tigers, birds, sheep, insects, and fish are also commonly depicted. Each of them 
has a particular mythical interpretation, such as the lion (a Buddhist symbol of might 
and protection of law), the bat (a symbol for good luck), the deer (a symbol of wealth), 
and the sheep (a symbol of goodness). 

Plants: The most common symbolic plant depictions are of the plum (symbol of spring), 
the orchid (symbol of summer and feminine charm), the chrysanthemum (symbol of 
autumn and longevity), bamboo (symbol of righteousness), the peony (symbol of purity), 
and the lotus (symbol of purity).  

Objects and Scenery of Nature: Thunder, cloud, fire, and water are common natural 
decorative motifs. 

Geometrical Patterns: These mainly consist of symbolic patterns which carry certain 
meanings, such as (卍) a Buddhist sign representing wan (or ten thousand), and  
(  ) symbolising thunder. 

Mythical and Historical Stories: These mainly includes the eight Immortals of Taoism; 
the three gods,  of happiness, honour, and longevity; famous historical events such as 
the one about the Three Kingdom in late Han Dynasty (220 A. D.) and the Yeung’s Military 
Family in Sung Dynasty (960-1279 A. D.).

Decorative lion head door pull. (Source: 
Rural Architecture in Hong Kong, Hong 
Kong Government Information Services, 
1979.) 

Building Elements
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Kun Ting Study Hall, Hong Kong 
Case Study

Kun Ting Study Hall in Context. (Source: 
Record Photograph, Architectural 
Services Department, 1992.) 

Kun Ting Study Hall. (Source: Record 
Photograph, Architectural Services 
Department, 1992.) 

CHINESE ARCHITECTURE

Plan, section and elevation drawings 
of the Kun Ting Study House. (Source: 
Record Photograph, Architectural 
Services Department, 1990.) 

History
Situated in Hang Mei Tsuen, the Kun Ting Study Hall was built in 1870 by Tang Heung-
chuen, of the twenty-second generation of the Tang clan, in commemoration of his father 
Tang Kun-ting. The study hall provided facilities for both ancestral worship and education. 
When the British occupied the New Territories in 1899, the study hall was used as the 
police station and land office. Despite the abolition of imperial civil service examinations 
in the early twentieth century, the study hall continued to provide educational facilities 
for the clan’s younger generations in Hang Mei Tsuen and the surrounding areas until 
the early post-World War II period. The study hall was restored to its original splendour 
in 1991 with a donation from the Hong Kong Jockey Club.

Design
The Kun Ting Study Hall is a two hall type traditional Chinese style building with a single 
courtyard. It is made of grey bricks and granite columns. The distinguished design of the 
ancestral altar, brackets, screen panels, wall paintings, ridge decorations, fascia boards, 
and plaster mouldings inside the study hall reflect the high level of craftsmanship during 
the period in which it was built. 
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Kun Ting Study Hall, Hong Kong 
Case Study

Found condition at Kun Ting Study Hall. (Source: Record Photograph, Architectural 
Services Department, 1990.) 

Traditional ceremony at construction 
site. (Source: Record Photograph, 
Architectural Services Department, 
1991.) 

CHINESE ARCHITECTURE

Conservation Work
The approach of “conservative repair” was adopted for work on Kun Ting Study Hall, 
and traditional Chinese customs were respected during the course of works. 

The condition of the building before any intervention, and all methods and materials 
used during treatment, were carefully documented. All interventions were the minimum 
necessary and reversible if technically possible. ‘The valid contributions of all periods 
to the building of a monument must be respected and unity of style is not the aim of 
conservation.’ ‘Replacements of missing parts must integrate harmoniously with the 
whole, but the same time must be distinguishable from the original so that restoration 
does not falsify the artistic or historic evidence. 

During the course of the conservation works, the historic structures were first stabilized 
to prevent further collapse and deterioration. The historic integrity of the buildings 
was respected and decisions had to be made on which part of the later additions or 
alterations were valid contributions and ought to be preserved. 

Integrating new components with existing materials. (Source: Record Photograph, 
Architectural Services Department, 1991.) 
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Case Study

CHINESE ARCHITECTURE

As much salvaged material as possible was used in the conservation works to provide 
authenticity, and original methods of construction were employed. Deteriorated greenish 
grey brickwork was carefully cut out and replaced with second hand bricks of matching 
size. Existing timber and door screens were repaired. Missing panels were put back 
on the traditional timber sockets complete with decorations traced from the existing 
historic building. 

Repainting to timber carvings and eaves boards etc. were carried out based on the 
scraping of existing painting coats and old photographs. Extreme care was put on the 
retention of all the original wall paintings and Chinese calligraphy. 

Minor adaptations and improvements were implemented regarding safety, lighting and 
new programming (caretaker’s office, etc.) to enable the building to be opened to the 
public. These were carefully designed to avoid compromising the building’s historic value. 

Salvaged heritage materials (Source: 
Record Photograph, Architectural 
Services Department, 1991.) 

Integrating new components with 
existing materials. (Source: Record 
Photograph, Architectural Services 
Department, 1991.) 

Painting in progress at ridge. (Source: Record Photograph, Architectural 
Services Department, 1991.)  

Salvaged heritage materials (Source: Record Photograph, Architectural Services 
Department, 1991.) 

Kun Ting Study Hall following 
conservation work. (Source: Record 
Photograph, Architectural Services 
Department, 1992.) 
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Notes

1 Patrick Abercrombie, Hong Kong: Preliminary Planning Report (Hong Kong: 
Government Printer, 1948), 21.

2 Joseph, “Science and Civilization in China,” vol. 4, pt. 3, 1971, 61.

3 For more information about different building typologies of Chinese architecture 
in Hong Kong, see Puay-peng Ho and Antiquities and Monuments Office, 100 Traditional 
Chinese Buildings in Hong Kong (Hong Kong: Government Logistics Department, 2009),  
http://find.lib.hku.hk/record=HKU_IZ21418560090003414;  Hong Kong Traditional Chinese 
Architectural Information System is an online database from AMO, see  https://hktais.amo.
gov.hk/hktais/pbl/intro.jsp?localename=US  

4 Chinese Temples Committee, “Definition of Chinese Temples,” accessed June 1, 
2020, http://www.ctc.org.hk/en/aboutus.asp. 

5 Britannica, “Pagoda,” accessed June 1, 2020, https://www.britannica.com/
technology/pagoda.
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Tong Lau:   
A Typology Study

Tong lau (literally “Chinese building”), refers to a “generic urban shophouse typology 
found in predominantly Chinese cities in Southern China and Southeast Asia, including 
Hong Kong, Guangzhou, Macau, Singapore and Penang.”1 Functionally, tong lau has been 
described as a form of tenement building, which often emerged to provide residential 
accommodation in rapidly-growing cities.  

This article summarises a paper by Lee Ho Yin and Lynne DiStefano prepared in 2009 
and updated in 2016, in which they identified and documented this building typology. 

Ho Yin Lee 
Lynne DiStefano 

Summarised by Peter Pantalone
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Background

In their paper titled Tong Lau: A Hong Kong Shophouse Typology, Lee Ho Yin and Lynne 
DiStefano have studied tong lau as an evolving building typology over the arc of Hong 
Kong’s urban development, beginning with the earliest form of tong lau that emerged in 
the Tai Ping Shan district in the 1840s. Tong lau are a typology of shophouse—a simple 
building functioning both as a residence and a commercial business.  

The early tong lau were distinguished by the following general characteristics:  
• A narrow building frontage between four to five metres wide, and a building depth 

of about nine to eighteen metres; 
• A small cookhouse at the back of the building consisting of a kitchen, toilet, and 

occasionally a backyard; 
• A ground floor commercial space, often featuring a cockloft to provide working or 

living space; and 
• An upper floor(s) partitioned into cabins, some with cocklofts, each housing families 

of as many as sixteen people. 

In early years, Hong Kong public authorities imposed little regulation on tong lau except 
for regulations on use intended to prohibit nuisances associated with smell or noise, 
such as the Buildings and Nuisance Ordinance of 1856. Following the outbreak of 
Bubonic Plague in 1894, which was particularly devastating in the Tai Ping Shan district, 
and in tandem with a growing awareness of the need for improved urban public health, 
the Public Health and Buildings Ordinance was adopted in 1903. The 1903 Ordinance 
imposed stricter sanitation requirements and design control over tenement blocks, 
emphasising natural light and ventilation.  

There are four identified sub-topologies of tong lau, differentiated not by aesthetics but 
by chronological evolution. 

Tai Ping Shan in the 1870s, showing the 
earliest form of Kong Kong tong lau. 
(Source: Hong Kong Museum of History.) 

TONG LAU
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TONG LAUBackground

Drawings depicting the section and plan of an early tong lau found at Tai Ping 
Shan in the early 1880s. 

1. cookhouses; 
2. shop; 
3. smoke hole through the roof and floor; 
4. cockloft or platform above tenement cabins; 
5. tenement cabins; 
6. street in front of building. 

[Source: Chadwick’s Report (1882) cited in Society: A Documentary History of 
Hong Kong (1997).] 
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TONG LAU Typologies

Early Twentieth Century Shophouse: The 
Blue House located at 64–70A Stone 
Nullah Lane. (Photo by Lee Ho Yin.) 

Nineteenth Century Shophouse: An 1884 
shophouse located at 120 Wellington 
Street. (Photo by Lee Ho Yin.) 

NINETEENTH CENTURY 
SHOPHOUSE
The nineteenth century brick-and-
timber shophouse can be traced from its 
emergence in the 1840s until the turn of 
the twentieth century. These buildings, 
which were not bound by building controls, 
consisted of two-to-three-storey buildings 
constructed of rudimentary materials, such 
as walls of Chinese grey brick, floors of 
timber beams and boards, and roofs of 
timber beams and clay tiles. The only 
known example of this sub-typology 
dates back to 1884 and is located at 120 
Wellington Street.

EARLY TWENTIETH CENTURY  
TRANSITIONAL SHOPHOUSE
This sub-typology emerged after the 
introduction of new regulations in the wake 
of the 1894 Bubonic Plague. These buildings 
reflected emerging construction techniques 
and building materials, including reinforced 
concrete construction. This form prevailed 
from around 1900 until the 1920s.  
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TONG LAUTypologies

Pre-World War II Shophouse: Lui Seng 
Chun, a 1931 shophouse at 119 Lai Chi 
Kok Road. (Photo by Lee Ho Yin.) 

Post-World War II Shophouse: A 1957 
shophouse at No. 31 Wing Fung Street. 
(Photo by Lee Ho Yin.) 

PRE-WORLD WAR II
The pre-World War II reinforced concrete 
shophouse represents the third sub-
typology, which existed from the 1930s 
until the outbreak of World War II. By this 
time, tong lau were fully constructed of 
reinforced concrete, including floor slabs 
and flat roof decks. Reflecting the prevailing 
architectural styles of the day, this sub-
typology displays varying degrees of Art 
Deco decorative treatment. 

POST WORLD-WAR II
The final sub-typology, which emerged 
after World War II, is described as the post-
war reinforced concrete shophouse. These 
buildings reflected a greater sophistication 
of construction techniques, and were 
typically six storeys high and had plain, 
unadorned appearance. Eventually, this 
later form of tong lau was displaced by 
modern patterns of high-rise, high-density 
development.
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TONG LAU Notes

1 Ho Yin Lee and Lynne DiStefano, Tong Lau:  A Hong Kong Shophouse Typology 
(Hong Kong: Antiquities and Monuments Office, Architectural Services Department, Buildings 
Department, Commissioner for Heritage’s Office, Urban Renewal Authority), September 6, 
2016, 1.

References
Lee, Ho Yin and Lynne DiStefano. Tong Lau:  A Hong Kong Shophouse Typology. Resource 

paper. Hong Kong: Antiquities and Monuments Office, Architectural Services 
Department, Buildings Department, Commissioner for Heritage’s Office, Urban 
Renewal Authority, September 6, 2016.
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Documentation
The identification, documentation, and assessment of heritage places is the basis for 
their effective management. Not only does it allow stakeholders to collaborate and to 
make informed decisions about these cultural heritage resources, but also contributes 
to other objectives, such as building knowledge, contributing to heritage inventories, 
expanding permanent records and promoting interest about the place.  

Essential to this process is accurate and up-to-date information. Standards have been 
published by national and international organisations that provide methodical field 
strategies and representation principles in documentation and assessment of heritage 
places. These standards continue to expand. New strides in digital technology have taken 
on a new reality, transforming the work of cultural heritage management. This section 
provides examples of how heritage places are identified, documented, and assessed. 

Andrew Pruss 
Jordan Molnar 

Diana Roldan
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Identification 
 

Historic Buildings in Hong Kong
Understanding the heritage value of a place is an essential starting point for its 
documentation process. Heritage value recognises the significance of the place relative 
to its history, architecture, community, and context. Extensive research and collection 
of records, including drawings, photos, and texts, are critical pieces to establishing the 
heritage value of a place. By understanding this heritage value, appropriate documentation 
and conservation measures can be undertaken to ensure its longevity. 

Hong Kong has a rich inventory of historic buildings that has been developed and 
managed by the Antiquities and Monuments Office (AMO). As part of their work, the 
AMO helps develop an understanding of heritage places and defines each historic 
building with a grade from 1 to 3.1 The grading is guided by six criteria: Historical interest, 
architectural merit, group value, social value, local interest, authenticity, and rarity. For 
more information, refer to Thinking about Heritage of this technical pamphlet. 

Between the years of 1996 and 2000, the AMO conducted a territory-wide survey of 
8,800 buildings. Following the survey, 1,000 high-value heritage buildings were further 
evaluated against the six criteria for grading. With collaborative efforts from the AMO 
and Antiquities and Advisory Board (AAB), along with public consultations, the heritage 
inventory continues to grow and build as a resource for property owners and professionals. 
A map of Hong Kong’s built heritage can be found through the Geographical Information 
System on Hong Kong Heritage. 

Metal gate details of the former Wing 
Woo Grocery Shop, a historic shop 
house at 120 Wellington Street. It 
was designated as a Grade 1 Historic 
Building in 2019. (Photo by Jack Chui, 
2016.) 

Geographical Information System on Hong Kong’s Heritage. (Source: Commissioner 
for Heritage Office, Development Bureau, Antiquities and Monuments Office.) 

DOCUMENTATION

https://www.amo.gov.hk/en/main.php
https://gish.amo.gov.hk/internet/index.html?lang=en-us
https://gish.amo.gov.hk/internet/index.html?lang=en-us
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Documentation

The documentation process stems from two concurrent approaches, the first is recording 
the existing building form and architectural detailing; the second is a condition assessment 
that identifies all deterioration. When used together, these two approaches facilitate an 
informed management plan for a heritage place.  

Documentation generally takes the form of drawings, models, and photos, which represent 
the heritage place and its significant features. It captures all visible architectural elements 
in plan, elevation, section, and detail, as required to effectively illustrate the heritage 
place and its character-defining elements. The end goal of this process is an accurate 
understanding of the place, and its apparent deterioration giving direction to developing 
strategies for its repair. Typical documentation strategies consist of: 

Static Measuring: Utilising tape measures and hand-held laser devices to record 
dimensions to be composed in two-dimensional (2D) drawn representations. 

Terrestrial Photography: Utilising cameras located on the surface of the earth to provide 
accurate 2D images of a building or site, at a specific point in time. Images are useful in 
recording both general and specific details of a site, building or feature. 

Aerial Photography: Utilising cameras located in aircrafts or other flying objects to 
provide imagery at different elevations and angles. Advancement of this strategy includes 
the use of drones and also registered photos.  

Photogrammetry: Utilising photos, taken through a systematic process, to generate 
3D measurements from 2D information. Combined with photogrammetry software, 3D 
point cloud models can be generated and used in Computer Aided Design (CAD) or 
Building Information Modelling (BIM) software.  

3D Laser Scanning: Utilising terrestrial laser scanners to generate accurate and highly 
defined 3D point cloud models. The point cloud models are often used with Computer 
Aided Design (CAD) or Building Information Modelling (BIM) software to produce working 
drawings of a building or site. 

After documenting the heritage building’s physical form, other tools and methods can 
be used to evaluate its conditions. Some examples include:  

Thermal Scanning: Uses cameras designed to capture infrared radiation from objects, 
resulting in a heat map of the object or building. These cameras are most useful for 
evaluating the energy performance of a building, however when used by a skilled 
operator, can help in detecting moisture leaks and delamination. 

Paint Finish Analysis: Provides detailed analysis of existing paint finishes, identifying 
colours, paint compositions and the layers of different historic coatings.

Detail of point cloud model. (Source: 
ERA Architects, 2019.)

CAD drawing on point cloud model. (Source: ERA Architects, 2019.)

Point cloud model generated from 
photogrammetry software. (Source: ERA 
Architects, 2019.)

DOCUMENTATION
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BIM model created from point cloud data. 
300 Bloor Street West. (Source:ERA 
Architects, 2019.)

Point cloud data viewed in BIM software. 
300 Bloor Street West. (Source: ERA 
Architects, 2019.)

300 Bloor Street West, Canada
Case Study

Detail of point cloud model. 300 Bloor 
Street West. (Source: ERA Architects, 
2019.)

DOCUMENTATION

300 Bloor Street West is a church in Toronto, Canada, that was listed on Toronto’s Heritage 
Register in 2005 for its architectural, historical, and contextual value. Built in 1899, the 
architectural features and intricate detailing of the church are characteristic of its Gothic 
Revival style. Currently, the site is being redeveloped with a mix of uses, including offices, 
residences, retail, and a renewed worship facility. As part of the redevelopment, the 
street facing facades are being retained in-place, with a significant portion of the building 
being carefully dismantled and rebuilt.  

To initiate the design process, ERA and its Consultants provided a 3D laser scan, which 
uses a terrestrial laser system to complete a point cloud scan of the building. A terrestrial 
laser system is a ground-based version of the airborne LIDAR, or Light Detection and 
Ranging system. It emits laser pulses to numerous points on land to capture their 
XYZ coordinates. The point cloud data is used to generate precise, three-dimensional 
information.. The system provides a high level of accuracy, resulting in less on-site 
survey time by the consultant team and a thorough record of the exterior and interior 
of the building. Accompanying this information, 360-degree panoramic images were 
taken at all interior rooms, adding another level of detail to the existing building records. 
A constraint of this process is that the laser system is only line-of-sight and can only 
capture features that are visible from the point-of-view of the laser.  

Following the recording process, the point cloud model was then imported into a BIM 
software, where the existing building and all architectural details were digitally modelled. 
The resultant model is an accurate representation of the existing building, facilitating 
efficient coordination between design and engineering teams. From this process, an 
effective heritage management plan is also developed communicating all necessary 
conservation work and strategies on interventions. 

https://www.toronto.ca/city-government/planning-development/heritage-preservation/heritage-register/
https://www.toronto.ca/city-government/planning-development/heritage-preservation/heritage-register/


Page 55

Elevation drawing indicating 
conservation work. 300 Bloor Street 
West. (Source: ERA Architects, 2019.)

Assessment

Conservation Documentation: Conservation documentation provides a mechanism 
for recording the physical condition of a heritage place, along with a datum to further 
monitor the buildings condition over time. A good approach to heritage conservation 
starts with an understanding of the project’s intent, relating to either preservation, 
rehabilitation, or restoration. Each approach is then designed and executed with a 
respect for both the heritage value and character of the place. 

Central to an effective conservation approach is the principle of minimal intervention. 
Focus should be concentrated on the act of preservation, followed by repair and then 
replacement. This concept was best described by Adolphe-Napoleon Didron “...it is 
better to preserve than to repair, better to repair than to restore, better to restore than 
to reconstruct.”2 Communicating these principles, is essential to a rigorous conservation 
approach that respects the heritage value of the place. The approach is then communicated 
through drawings and specifications outlining the specific repair actions.  

Ongoing assessment of an existing building is necessary in facilitating the proper 
management of the place. This work should be carried out by a qualified professional 
with the necessary abilities and understanding of conservation work and material 
deterioration. Other professionals may be required to assist in documentation and 
investigations. For guidance, below are several themes to consider while documenting 
on-site and designing a conservation approach. 

Consistency of Deterioration: Is there a pattern of visible deterioration that indicates 
a consistent or broader issue? 

Indicators of Deterioration: Is the pattern of deterioration indicative of recurring issues, 
deteriorated conditions, or concealed damage? 

Magnitude of Deterioration: What is the extent of deterioration and the impact on 
the immediate and surrounding areas? 

Potential Risks: What are the risks associated with any preservation, repair, or 
replacement strategy? 
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The Blue, Yellow, and Orange Houses form a distinctive cluster of shop houses in Wan 
Chai. Otherwise known as the Blue House Cluster, it exemplifies a rare surviving typology 
of a pre-World War II Chinese tenement complexes in Hong Kong.3 In 2017, the project 
received the Award of Excellence in the UNESCO Asia-Pacific Awards for Cultural Heritage 
Conservation. 

The Blue House Cluster was included in Batch II of the Hong Kong SAR government’s 
Revitalising Historic Buildings Through Partnership Scheme. The rehabilitation and 
adaptive reuse of the place was initiated in 2011. The program provides aid to non-profit 
organisations, allowing them to revitalise government-owned historic properties for 
their own use. The revitalisation project was approved in partnership with non-profit 
organisations, St. James’ Settlement, Community Cultural Concern, and Heritage Hong 
Kong Foundation Limited, along with architects, LWK and Partners. A multi-use complex 
was envisioned to represent Hong Kong’s first community-led, bottom-up, heritage 
conservation model.4 

The project relied on the in-depth study of the heritage site to document its value and 
to guide the subsequent course of action. For example, as part of its identification, 
documentation and assessment, the project commissioned the paint finish analysis of 
the existing rendered plaster.5 The analysis evaluated the condition of the plaster, the 
magnitude of its deterioration as well as the colour of its original finishes.  

Key to the project’s success is the collaborative effort to understand the heritage value 
of the place. Understanding the character-defining elements of the buildings guided 
the strategic placement of new building elements in the design. Its history, as a mixed-
use tenement house, recommended a range of new uses for the place benefitting both 
public and private enterprises. Understanding its social significance led to a phased 
construction approach, allowing existing residents to stay and to maintain their social 
ties throughout the renovation period. 

Blue House Cluster, Hong Kong 
Case Study

The sketch shows the original colour 
scheme of the Blue House based on 
the Paint Finish Analysis. (Source: 
Architectural Conservation Laboratory, 
The University of Hong Kong.) 

Map showing the location of the Blue 
House, Yellow House, and Orange House. 
(Source: LWK and Partners, 2011.) 

Existing elevation of the Blue House 
at Stone Nullah Lane. (Source: LWK and 
Partners, 2011.) 
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https://bangkok.unesco.org/theme/asia-pacific-heritage-awards
https://bangkok.unesco.org/theme/asia-pacific-heritage-awards
https://bangkok.unesco.org/theme/asia-pacific-heritage-awards
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1 “Definitions of Grading,” Antiquities Advisory Board, Antiquities Advisory Board, last 
modified June 19, 2019, accessed November 28, 2019, https://www.aab.gov.hk/en/built3.php.

2 Canada’s Historic Places, Standards and Guidelines: For the Conservation of Historic 
Places in Canada (Gatineau: Canada’s Historic Places, 2010), accessed November 28, 2019, 
https://www.historicplaces.ca/en/pages/standards-normes.aspx.

3 LWK and Partners, “The Revitalisation of Blue House Cluster,” LWK + Partners 
Collaborated Excellence, accessed November 11, 2019, https://www.lwkp.com/project/the-
revitalisation-of-blue-house-cluster/.

4 Development Bureau, “Batch II of Revitalisation Scheme. Viva Blue House: The 
Blue House Cluster (Blue House, Yellow House, Orange House),” Conserve and Revitalise Hong 
Kong Heritage, May 21, 2018, accessed November 11, 2019, https://www.heritage.gov.hk/
en/rhbtp/progressresult2_blue_house_cluster.htm.

5 The University of Hong Kong Faculty of Architecture, “Paint Finish Investigation of 
Grey House, Blue House Cluster, Stone Nullah Lane, Wanchai, HK,” Architectural Conservation 
Laboratory, accessed November 11, 2019,  https://www.arch.hku.hk/research_project/paint-
finish-investigation-of-grey-house-blue-house-cluster-stone-nullah-lane-wanchai-hk/.
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CONSERVING 
HERITAGE

This section focuses on the repair and maintenance of building materials and components 
such as brick, stone, mortars, render and plaster, reinforced concrete, timber, roofing, and 
decorative finishes. The objective is to introduce traditional materials and techniques of 
building conservation in both Chinese and Western cultures and how using approaches 
adhering to conservation best practice can appropriately protect and restore the fabric 
of heritage buildings. 

The conservation of a building may appear to be a straightforward task. However, each 
time a decision is made to change the physical fabric of a building, no matter how small, 
the significance of the heritage resource could be adversely affected and the inherent 
value of the building compromised.  Therefore, the amount of change and the level 
of intervention imposed on a building should be the outcome of a series of carefully 
considered decisions, which are based on understanding the inherent significance of 
the building and its key attributes. 

The smallest amount of change (preservation) means the least amount of intervention, 
and, hence, there is the greatest protection of the existing fabric of a building. The greatest 
amount of change (renovation) means the greatest amount of intervention and, hence, 
there is the least protection of the existing fabric of a building. 

Regardless of the level of intervention to be adopted, two guiding principles should 
always be borne in mind, namely: 

• Minimal intervention: with reference to  the Burra Charter, Article 3, conservation 
work should be carried out sensitively, doing only what is absolutely necessary by 
changing as much as necessary but as little as possible. 

• Reversibility: all conservation work should be capable of being undone without 
causing irreversible damage to the physical fabric of the building. 
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Brick
The use of bricks made of fired clay for constructing buildings has its origin in Neolithic 
times. Its considerable endurance owes much to its ease of manufacture and use, inherent 
fire resistance and adaptability for load-bearing and finishing purposes. 

In Hong Kong, the use of bricks was widespread until the mid-twentieth century, when 
it was largely superseded by reinforced concrete. Today, very few construction projects 
use brick and as a result the skills necessary to use it have become rare. However, Hong 
Kong still has many surviving brick buildings from the nineteenth and twentieth centuries 
that need maintenance and repair. 

This section examines the means of production and basic characteristics of bricks as 
well as the common issues that are faced in its maintenance, repair, and alteration. 

Brian Anderson
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A typical brick field, Myanmar, 2015. 
(Photo by Brian Anderson.) 

A steel mould, into which the clay is 
pressed. (Photo by Brian Anderson.) 

Rows of “green” bricks left to dry in 
the sun before being fired. (Photo by 
Brian Anderson.) 

The clamp being built, Myanmar, 2015. 
(Photo by Brian Anderson.)

Stoke holes at the base of the clamp, where the fuel is ignited. (Photo by 
Brian Anderson.) 

Introduction
The known use of brick in Hong Kong dates from the fourteenth century in the form of 
“chalky” grey brick (sometimes referred to as green or blue bricks), which lasted until the 
late nineteenth century. Grey bricks were in later years rendered, but prior to that were 
commonly used as facing bricks. They were superseded by light red bricks and later by 
darker red bricks. These were typically used as facing bricks and for a broader range 
of uses, including multi-storey buildings. Each of these types of bricks can be seen in 
historic buildings of Hong Kong’s former Central Police Station Compound, now known 
as the Tai Kwun – Centre for Heritage and Arts. Grey brick is used for the Married Officers’ 
Quarters (1862); grey and light red brick for the Barracks Block (1862 and 1905); and the 
darker red brick for the Police Headquarters (1919). This section will address the making 
of bricks in Hong Kong and the technical aspects of cleaning brick buildings as well as 
examine a case study covering the cleaning and conservation of a local brick building. 
It is not intended as an in-depth study of brick as there are already many authoritative 
studies that will provide the reader with excellent information.1 

Making of Brick
Historically, bricks were manufactured by pressing clay, by hand, into a mould, leaving 
the bricks to dry in the sun, and then firing them in a kiln. The process was quite primitive 
and the results highly variable. The consequence was that architects and engineers 
needed to exercise keen judgement when checking bricks for suitability—to determine 
whether they were dimensionally accurate, of the right colour and textural consistency 
and, above all, sufficiently weather-resistant. In temperate climates, the need for good 
frost-resistance was of key importance. In Hong Kong, frost is a rare occurrence, so this 
criterion was less significant; consequently, it was not uncommon for poor quality 
bricks to be used. The kiln was purpose-built, using fired bricks, and called a “clamp.”2 
The clamp kiln was comprised of a square stack of non-fired bricks, as many as 60,000, 
that was covered over on all sides and the top with pre-fired bricks. A fire was started 
at the base of the stack, lasting approximately two weeks, after which the bricks were 
left to cool in order to enable them to be handled safely. In this process, those bricks 
nearer the fire would be subjected to higher temperatures, whereas, those at the top or 
sides of the clamp to lower temperatures. As a result of this, the bricks exhibited varying 
degrees of weather resistance. Being “hard-burnt” meant a brick was more resistant. 
Such bricks had a characteristic “ring” when struck together, whereas those that sounded 
“dull” were either soft-burnt or cracked (the same is true of clay roof tiles). These factors 
become important when analysing an existing building where the bricks were fired by 
this method as it sometimes explains the patchwork found on these walls. 

Brick in Hong KongBRICK
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The clamp being taken down after firing 
to reveal the fired bricks (coloured 
red). (Photo by Brian Anderson.) 

This method of firing is still very much utilised in non-industrialised parts of the world, 
such as Myanmar, where farmers engage in brick-making during the winter months. In 
industrialised countries, brick-making has become highly mechanised and with that the 
range of bricks and consistency of performance has vastly improved. The prevalence of 
such bricks is readily apparent in Hong Kong, particularly of the darker red bricks used 
since the early twentieth century—for example, at the Main Building, The University of 
Hong Kong (1912, 1952). 

Cleaning Brickwork
Over the last fifty years or so, many brick buildings were over-painted in attempts to 
“restore” deteriorating structures or to give them aesthetic facelifts. Whatever are the 
reasons for over-painting brick buildings, it is rarely a good idea—it changes substantially 
the appearance of the building and it is ineffective in restoring the facade. In order to 
repair the building for the long term it is first necessary to remove the paint media. 

Any cleaning regime must have regard to two key questions: what is the condition of the 
substrate; and what is the nature of the paint media to be removed?  

It is likely that the substrate (the brickwork and jointing) will be relatively fragile, the 
bricks being typically soft-burnt and, therefore, vulnerable to damage by overly aggressive 
cleaning methods. Jointing is highly variable, ranging from soft lime-based mortars to 
cement-rich (and, therefore, hard) mortars. The combination of soft bricks, bedded and 
jointed in hard mortars, is a highly undesirable combination that occurs regularly in 
Hong Kong. The cleaning regime needs to have regard to which is the softest medium 
within the substrate.  

The paint medium can vary from one building to another; it can also be variable on any 
given building, for example, relatively hard, insoluble modern layers over relatively soft 
layers. This may mean that removal may need to be differentiated to be most effective 
in all circumstances. 

In order to arrive at an accurate and complete understanding of the appropriate 
method, trials must be conducted prior to the removal work proceeding. This is best 
arranged as part of an enabling contract, which then enables the work to be defined 
accurately, giving precise instructions to the contractor for which an accurate price can 
be calculated. If an enabling contract is not possible, the contract specification should 
contain provisional quantities based on a short-list of possible removal methods. This 
is somewhat cumbersome, but the only way of ensuring accurate and appropriate 
outcomes at a competitive price.  

Brick in Hong Kong BRICK
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This case study is taken from the recently completed revitalisation of the former Central 
Police Station, now known as the Tai Kwun – Centre for Heritage and Arts. One particular 
building is considered, a 1903 brick building that formerly was the Married Sergeants’ 
Quarters, presently known as Block 6.  

Block 6 was built of red bricks and jointed with lime mortar; the sand used for the 
mortar was believed to have been sourced originally from Guangzhou due to its distinct 
purple-red colouring. Quite a lot of the joints had been repointed using cement mortar 
that, inevitably, led to moisture retention behind the mortar, which in turn accelerated 
the decay of the brickwork. The bricks were of variable quality, many of them being 
soft burnt. Along with the cement mortar repointing, the decaying bricks had been 
“repaired” using cement mortar, which, like the jointing repairs, also accelerated decay 
of the bricks. The rapid deterioration caused under these circumstances is likely to have 
been the main driver for over-painting the brickwork. To worsen the situation, modern 
paints were impervious and brittle, thus trapping any residual moisture beneath the paint 
surface as well as preventing the paint media from degrading naturally by oxidisation. 

It was decided to remove the paint media for its deleterious effect on the brickwork 
and also because it was likely hiding defects in the substrate. The key question was 
how to remove the paint and to do so without damaging the substrate. A provisional 
removal method was formulated based on softening the paint media using a solvent 
and to remove it after an elapsed period using high-pressure steam. The trials focused 
on the dwell time and nozzle pressure. Upon completion of the trials, the paint removal 
proceeded successfully. The paint layers detached rapidly and there was no discernible 
damage to the substrate.  

Once the paint was removed the brickwork needed repair, which was comprised of 
extensive repointing, some brick replacement and lime mortar repair. Each brick 
was marked with chalk to indicate repair or replacement. The repointing was carried 
out wholesale—the extent of previous poor work, damage and the need to achieve a 
homogeneous appearance, led to the conclusion that this was a sensible approach in 
the circumstances. Raking out was done using a proprietary tool. Provided the operative 
is experienced and suitably skilled, this method is preferred over the use of hand tools 
because of the reduced likelihood of shock waves created by the use of a hammer and 
bolster and associated risk of damage to the bricks. The outcome was highly successful, 
the building being fully repaired yet without any loss of its patina. 

Aerial view of the former Central Police 
Station, 2012. (Source: Hong Kong Jockey 
Club.) 

Block 6, the former Married Sergeants’ 
Quarters. (Photo by Purcell.) 

Initial paint test removal. (Source: 
Stonewest Limited.) 

Final trial. Note the extent of previous 
cement mortar repair. (Source: Stonewest 
Limited.) 

Raking out complete and ready for 
repairs. (Photo by Brian Anderson.) 

Replacement and repaired brickwork 
completed. (Photo by Brian Anderson.) 

Restoration completed.(Photo by Brian 
Anderson.) 

Block 6, Tai Kwun, Hong Kong
Case Study
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Notes BRICK

1. See entries in the reference list.

2. There were also “dragon” kilns traditionally used in South China. It has a long 
and thin brick chamber that lies on a fairly steep upward slope. The form gives dragon kiln 
its name. During the firing process, fuels, usually wood, are burnt at the main fire chamber 
at the bottom. As the heat moves upward along the chamber where pottery/bricks to be 
fired are stacked, it creates a high temperature environment. The smoke is released from 
the chimney at the end and top of the kiln. Hong Kong has one surviving dragon kiln in 
Castle Peak, Tuen Mun.
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Decorative 
Finishes

Darren McLean

A fundamental requirement of a habitable building is a floor to walk upon. Flooring finishes 
vary in quality and value, from the ordinary to the highly decorative. As an economic, 
durable, and attractive flooring solution, terra cotta Canton tiles were widely used in the 
past in addition to natural stone floors. In the late 1800s, high density porcelain tiles were 
imported from the United Kingdom, providing a new interpretation of the material. Today, 
examples of traditional, local, and European floor tiles are readily found in Hong Kong. 
Another hard flooring method type produced locally are coloured cement tiles. These 
are highly durable and affordable tiles with a unique style, dissimilar to the terra cotta 
and porcelain floor tiles available. Granite is widely available in Hong Kong, reflecting 
the volcanic geology of the city. This stone type is ubiquitous with local construction 
and flooring methods and well understood (further elaborated in the chapter on Stone 
of this publication). Therefore, this chapter seeks to explain the hard surfaces other than 
granite that were used historically in Hong Kong. 

The need to protect the exterior of a building fabric from the elements is typically 
performed by the use of paint. This requirement to paint, sits well with the human 
inclination for decorative expression. Paint is one of mankind’s more ingenious building 
related creations. It is a sacrificial barrier between the underlying substrate—render, 
wood, etc.—and the elements. It is typically modestly priced in comparison to the visual 
change it can effect. It comes in an almost infinite range of colours and straightforward 
applications require a modest level of skill. The highly elaborate paint work outlined in 
this chapter require a considerable level of skill. The skills to maintain even the most 
elaborately decorated historic buildings do exist and, therefore, these places can be 
maintained appropriately.  

This section covers the different kinds of decorative finishes found in historic places as 
well as the skills and techniques required for their maintenance. 
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Antique terra-cotta tiles with worn 
surfaces and lime pointing, Guangzhou, 
2019. (Photo by Darren McLean.) 

Introduction
Decorative finishes cover an extensive range of materials and techniques. The theme of 
this chapter is floor and wall finishes, namely tiles and paints. The exception to these 
is the slightly more esoteric treatment for interiors, Lincrusta and Anaglypta, which are 
also commented upon. 

It is important to note that this chapter relates to manmade floor treatments and wall 
tiles only. While there is considerable overlap in the terminology, the information here 
does not apply to items of fired clay, such as crockery or vases. Unfired, rammed earth 
floors are mentioned in the chapter titled Mortars, Render, and Plaster of this publication, 
as they were not the remit of tile makers but of construction trades.

Tiles
An element of confusion exists regarding the labels ceramic and porcelain. The term ceramic 
is often used as a portmanteau description for the output of an entire industry. It is also 
the collective noun for fired earth products regardless of their mineral composition. From 
exceptionally fine tea cups to faience, these sturdy glazed or unglazed fired earth products 
are often loosely grouped together. Terra cotta is also included in this chapter, as it one of 
the earliest and most enduring fired earth type of flooring. The main difference between 
terra cotta, ceramic, and porcelain tiles is their composition and the temperatures at 
which they are fired in the kiln.

Canton Tiles
Canton tiles of terra cotta are most economical of the various hard flooring options 
mentioned. They are straight forward to produce due to simple manufacturing methods 
and ready availability of raw materials. Clay is removed from the ground and left to 
mature (or sour). This process varies depending on the characteristics of the clay and 
the tile maker’s discretion. Larger particles, such as pebbles, are removed, the clay is 
kneaded and fired at a relatively low temperature compared to ceramic and porcelain. 
The fired tile tends to display various shades of brown as well as red through to pink. 
The appearance of the colours can change dramatically over time. When clay is fired, the 
exterior obtains a fire skin that provides a layer of protection. As erosion wears away the 
fire skin, the composition of the tile is exposed and decay is accelerated. As an aside, this 
is why sandblasting should be avoided unless performed by those highly experienced 
in conservation. Terra cotta is typically fired at between 550°C to 1000°C. 

Ceramic
Ceramic is created with white, red, or brown clay that is combined with sand, lime, 
kaolin, feldspar, and other ingredients depending upon the material and performance 
required. The ingredients are usually mixed with water and poured into moulds, allowed 
to dry, and fired once to produce a bisque. The bisque is then glazed and fired again at a 
temperature between 950°C to 1100°C. Ceramic tiles are always glazed. While the glazed 
ceramic tiles of today are suitable to be used on floors as well as walls, this was not the 
case in the past. Historically, glazed ceramic tiles were used for walls and, occasionally, 
ceilings of elaborately decorated public buildings. Glazed ceramic tiles can withstand 
normal wear and tear well and are washable, therefore, relatively easy to maintain. 
Ceramic tiles have the advantage of being readily produced not only as the ubiquitous 
150mm (6inch) square tiles, but can also be cast in three dimensional shapes that are 
many times larger than standard tiles.

Cement
Unlike clay tiles, cement tiles do not require firing in a kiln, instead they rely on the 
hardening action of the cement alone. In this type of tile, the standard grey and more 
expensive white cement have pigments added to achieve decorative colours. Natural 
mineral pigments are used, as synthetic pigments have a tendency to fade due to the high 
pH level of the cement. The cement powder is mixed to form a slurry along with pigment, 

Tiles

Terra-cotta tiles. (Source: John 
Thompson, A Chinese tea-house, 
Hong Kong, 1868/1871, Wellcome 
Collection, accessed May 10, 2020, 
https://wellcomecollection.org/works/
hj6zvmta.) 
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water, and in some instances, fine sand or marble dust. This slurry is then poured into 
a mould where the different colours are partitioned by thin metal dividing pieces. The 
moulds are shaped to suit the desired pattern and the range of designs is limited only 
by the imagination. Once the individual colours are poured and the mould filled, the 
mould is quickly removed. This process invariably leaves a slightly blurred finish where 
the colours meet, and the quality of the tile reflects the skill of the maker, mould, and 
materials. The example photos show very different results, one with a noticeable more 
“crisp” division between the colours. This process requires is a relatively low level of 
skill to achieve and requires no elaborate moulding or firing facilities as are required 
from firing clay tiles. Local Chinese companies produce industrial quantities of cement 
patterned tiles. These coloured cement tiles are around 300x300mm, rarely much larger 
as large tiles are prone to breakage. These coloured cement tiles are not so much an 
imitation of the British encaustic tiles, but more inspired by the Portuguese, Spanish, 
and North African designs. As cement wasn’t patented until the 1820s and not readily 
available at an economic cost for several more decades, these type of tiles were not 
considered a more economical alternative to porcelain until the late nineteenth and 
early twentieth centuries.

Terrazzo
The 1910s to late 1930s saw terrazzo in its heyday, with its use spurred on by design 
movements like Art Deco. This was largely due to the colours that were obtainable, 
which were considered highly fashionable at the time. As the various colours require 
a small metal divider between them, patterns, writing, and even corporate logos were 
readily achievable. Terrazzo was, and still is, a highly durable and popular floor finish, 
especially suited to high traffic zones. Where cracks do appear in terrazzo it is most likely 
due to movement in the substrate beneath, such as minor settlement of the building or 
its concrete floors. Terrazzo is actually a thin layer of decorative concrete—cement, sand, 
stone aggregate, and pigment—made with small natural stone chips, typically waste 
material from carving marble, which is combined with coloured cement and poured 
over a concrete base. Terrazzo laid upon a base other than stable concrete tends to 
crack over time. Once the terrazzo concrete has dried, the floor is mechanically ground 
and then polished to provide a smooth, semi-gloss finish. 

Porcelain
The durability of porcelain is related to its high firing temperature that produces a vitreous 
tile, resistant to weather and wear. Its ingredients are similar to ceramic tiles instead 
white clay is used; mixed with sand and feldspar. In the case of porcelain, the clay is 
dried, powdered, and contains minimal moisture content. The dry powder is pressed 
into moulds under great pressure in a manual screw press. This process is known as dust 
pressing. The tiles are allowed further drying time, then fired at around 1200°C to 1400°C. 
Porcelain tiles are either self-coloured (one colour) or polychrome (more than one colour), 
which are referred to as encaustic tiles and can have up to six different colours. Where 
encaustic tiles are made, the required shape is pressed into the tile—prior to firing—and 
then filled with the desired colour clay. The clays impart colour to the tile, such as buff, 
red, and brown; additives mixed with clay can extend this colour range. For instance, 
black is obtained by adding manganese and blue from cobalt. Regardless of the clay 
type and process of production, prior to being fired, all tiles are required to be dried. 
This is done relatively slowly to prevent the tiles from damage (or possible explosion of 
tiles) that can be caused when the water rapidly turns in to steam.  

Modern tile makers are able to precisely control kiln temperatures in a manner 
unimaginable in the past. Modern kilns are typically gas or electric with accurate 
temperature controls. Originally, kilns were wood or coal fired and temperatures within 
varied dramatically, resulting in several over- and under-fired tiles in each firing, which 
were often not suitable to be sold. Gas kilns were introduced in the latter half of the 
1800s but were also initially difficult to control. While the manufacturers knew the 
temperature they required to correctly fire the tiles, managing a constant temperature 
within the kiln was a challenge. Small cones of chalk and other ingredients known to melt 

Tiles

Coloured cement tiles, circa 1930s, 
Yuen Long, Hong Kong. (Photo by Darren 
McLean, 2019.)

DieSpeker Terrazzo catalogue, 1931. 
(Source: https://www.diespeker.co.uk) 

Porcelain tiles: White substance is 
likely to be residue from cleaning 
products. Dark patch cleaned with dry 
cloth, Hong Kong. (Photo by Darren 
McLean, 2019.) 
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Mould for cement encaustic tiles. 
(Source: Museo Etnológico de Navarra, 
Spain.) 

Cement tile manufacturer’s advertising. 
(Source: Hong Kong Daily Press, The 
Directory & Chronicle for China, Japan, 
Corea, etc.)  

at certain temperatures were placed within the kiln, positioned so as to be observable 
from glazed inspection windows. The temperature would then be managed by adjusting 
available oxygen and fuel, increasing the percentage of tiles suitable for sale after firing, 
a process that would last several days. It was an expensive process in terms of labour 
as well as materials.

Geometric Tiled Floors
British tile manufacturers exported highly durable, high fired porcelain tiles for floors, 
not only to Hong Kong but also to other major colonial centres of commerce such as 
Singapore.1 Agents for the tile manufacturers were also present in larger Chinese cities 
as Shanghai.2 The tiles also found great popularity throughout the Commonwealth in 
general, as well as further afield.3 The names of the nineteenth and twentieth century 
tile manufacturers are well-documented, with several brands in existence to date despite 
company closures and consolidations. Minton, Maw, and Carter are among the more 
well-known names. The architect Augustus Welby Pugin worked with his friend, the 
ceramics manufacturer Herbert Minton of Minton Tiles, to produce encaustic and self-
coloured tiles for the Palace of Westminster (Parliament House).4 The designs were their 
own, rather formal, interpretation of the (at times) flexible Medieval encaustic designs. 
The floors were exceptionally popular and in great demand from the mid- to late 1800s 
for public buildings and private residences alike, no doubt to the delight of Herbert 
Minton and others.5 There is some confusion as about seven companies claimed “Minton” 
in their title, as a result of various partnerships and divestments. Despite the Minton 
name becoming synonymous with tiles, for both wall and floor (geometric, encaustic, 
or otherwise), they were obliged to share the market with their many competitors. The 
most significant amongst those were Maw & Co. who were very proactive at promoting 
themselves via the numerous international exhibitions where they garnered many 
awards; and Carter & Co., who at one point claimed to be the largest manufacturer of tiles 
and faience in the United Kingdom.6 Some of their now lesser well-known competitors 
were Mansfield & Whittaker, Woolliscroft & Son, Coalville Tile and Brick Company, and 
William Barry & Co. Competition was strong, with some manufacturers having offices in 
several countries and agents worldwide.7 A number of existing clay brick as well as pipe 
manufacturers benefitted from the consumer demand for geometric and mosaic tiles, 
producing their own versions based on the established 150mm (6 inch) standard full 
tile size. The competitors’ self-coloured tiles matched the standard Minton and Maws 
colours of red, brown, black, beige, buff, and so on reasonably well. Slight variations were 
expected from the manufacturing process, with not all tiles made of the same clay and 
fired at the same time, appearing uniform once removed from the kiln. The fired tiles 
were selected so that similar shades of the various colours were grouped together prior 
to being despatched to the stockholders, retailers, or agents. A wide variation within 
the same colour would detract from the appearance and no doubt lead to disgruntled 
clients.8 The close matching of colours was a reflection on the limited range able to be 
produced by the available clays and methods of colouring. The encaustics were often 
imitated to the point of being blatant copies, a common problem in Victorian times where 
patents often failed to be enforced.9 The lesser-known brands are often indiscernible 
from the exposed face once installed; however they tend not to be embossed with the 
manufacturers’ name on the back, as with their better known counterparts: Moulds 
required replacement periodically and engraved letters added additional cost to the 
manufacturing process.  

While some large porcelain tiles were custom made and referred to as “specials,” most 
geometric tiles were between 25x25mm and 150x150mm squares or one of many 
geometric shapes within this range. The tiles were delivered in a wooden crate, either to 
the stockholder or direct to the client along with installation instructions, based on the 
floor plan that the client had provided. There were usually partly coloured to assist the 
installer in installing the tiles with the correct pattern plan. Without a coloured plan or 
diagram, only the tile shapes were apparent to the installer, easily leading to confusion.

TilesDECORATIVE FINISHES

Coloured cement tiles, 1930s. Ministry 
of Culture, Macau. (Photo by Darren 
McLean, 2019.) 
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Mosaic Floors
Until the early 1900s mosaics were almost exclusively applied to floors. Originally mosaics 
were made of small pieces of stone called tessera (plural: tesserae). These were typically 
marble with a visible face of around 10 to 12mm (1/2 inch) across, and often inspired by 
Roman designs. By the late 1800s, most of mosaics made in the United Kingdom were 
no longer cut from marble, which was mostly imported from Italy. The tesserae material 
changed to local clay from which strips of hard porcelain were made. These were cut 
with a special bladed hammer and a hardie, a type of small pointed anvil, or with small 
mechanical, guillotine type cutter. By the 1880s, the need for cutting had been greatly 
reduced with the introduction of pre-shaped tesserae. This resulted in a dramatic saving 
in labour costs putting mosaic floors within the reach of many homeowners. Albeit, many 
mosaics purchased were quite modest, such as for a front entrance. Previously, mosaic 
floors were mostly seen in public buildings and grand residences. During manufacture, 
the mosaics were applied to paper sheets, face down. When installed on site, the mosaic 
was laid face up meaning that the installer could not see the finished surface as it was 
covered by the paper sheets. As with geometric tiles, mosaics were delivered to the client 
along with installation instructions, based on the floor plan that the client had provided. 
Each sheet to mosaics was numbered, a system reflected on the plan provided. After the 
adhesive mortar had partially set, the paper was removed with the use of hot water and 
a scrubbing brush. Tesserae that were not sitting correctly, for instance, by not being 
flush with the surface, were removed and reset or possibly replaced with new tesserae 
if damaged during removal. 

Wall Tiles
Ceramic wall tiles were popularised in Europe in the 1600s by the Dutch, through 
Delftware, which was inspired by blue and white (青花瓷) Chinese ceramics. Being 
relatively straightforward to produce, durable, and simple to clean ceramic tiles lent 
themselves for use in bathrooms and kitchens. Decorative tiles also became features, 
incorporated into fireplaces, furniture and other items.  Their popularity is also linked to 
the progressions of indoor bathrooms and kitchens, in particular, during the latter part 
of the 1800s. As buildings became larger in Hong Kong for both public and residential 
occupancy, tiles also became a popular choice for stairwells and public spaces, such 
as hallways. The seemingly endless ranges of tiles from an ever increasing number of 
suppliers allowed clients to create individual designs. The tile patterns were achieved 
through combinations of field tiles (flat wall tiles), dado, embossed (relief), and skirting 
tiles. All ceramic tiles require a protective layer, mostly glazed, in order to provide 
durability and resistance to wear. The decoration of the tiles ranged in complexity from 
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Minton, Hollins & Co. advertisement for 
floor tiles. Mintons, one of the best-
known manufacturers (1859 or later). 
(Source: London: Minton, Hollins & Co.) 

Installation of wall tiles over 
cement plaster and expanded metal 
lath substrate. (Source: Hodgson, 
Mortars, Plasters, Stuccos, Artificial 
Marble, Concretes, Portland Cements 
and Compositions.) 

Mansfield & Whitaker catalogue. Many 
pipe and brick manufacturers diversified 
to produce wall and floor tiles, 1883. 
(Source: Church Gresley, Burton-on-
Trent: Mansfield & Whitaker.) 

Application of mosaic sheets on paper facing. (Source: 
Hodgson, Mortars, Plasters, Stuccos, Artificial Marble, 
Concretes, Portland Cements and Compositions.) 
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the plain self-coloured field tiles to hand decorated tiles via painting or piping, popular 
during the Art Nouveau era (1890–1910). Mass produced, screen printed tiles were also 
being manufactured,10 bringing prices down when compared to hand painted tiles and 
improving accessibility.11  Several methods of applying ceramic wall tiles existed prior 
to the advent of modern tile adhesives. The two most common methods both used a 
cement-sand or cement-lime-sand mortars as adhesives. In these methods, mortar was 
applied directly to the rear of each tile prior to placing it upon the wall. Alternatively, 
the wall was floated with a coating of mortar prior to applying the tile atop the fresh 
mortar. Either system was suitable for providing a high quality, flat surface when carried 
out by a skilled tile-worker. Tiles could be applied this way to solid masonry walls, or 
to timber stud walls by making use of laths: Made of either many thin wooden strips or 
large sheets of expanded metal.

Cleaning of Tiles
Cleaning tiles can be a process of trial and error, and a “less-is-more” attitude is beneficial. 
In order to obtain the best results it is not guaranteed that the most aggressive solution 
is the most effective. Often an unnecessarily harsh product such as an acid based cleaner 
(or even acid!) is chosen. Acidic products can also deteriorate the cement tile adhesive 
and lime plaster. The use of acid has little to no cleaning ability as it does not remove 
dirt and grime from tile surfaces. Cleaning efforts should always begin with a clean, 
slightly damp cloth using fresh water and a cloth or non-metallic scouring pad (which 
is commonly used for washing dishes). A medium strength, natural bristle brush is also 
an option for especially difficult to clean surfaces. Too soft a brush will be ineffectual, 
however, too stiff a brush may cause damage, especially to deteriorated surfaces like 
worn terra cotta. Never use a wire brush. The amount of water used when cleaning should 
always be minimal. Saturation of a floor can bring soluble salts to the surface. These 
salts may be within the building fabric or be residue from cleaning products. Where 
something stronger is required, an alkaline proprietary cleaner is advised. Cleaning 
solutions are typically diluted with water. It is best to initially use a weaker solution. 
Where this is ineffectual, the solutions can—with care—be made stronger, but always 
tested first in a discreet area. 

It is possible to clean floor and wall tiles with steam, but again, excess water from runoff 
can cause problems by saturating the floor and walls. Prior to cleaning glazed ceramic 
tiles, inspect for scratches that have damaged the glaze. Rubber gloves and eye protection 
are recommended to avoid skin irritation or eye damage. 

The general matte finish of mosaic and geometric tiles is not to everyone’s taste and often 
a shiny appearance is sought. This is not an authentic finish and oils and waxes should be 
avoided as they trap grime and tend to discolour the porcelain. In areas prone to being 
stained with food, oil, etc., a sealer may be appropriate. As with any product being applied 
to historic fabric, sealers should be thoroughly researched prior to application to ensure 
that the will not cause unintended problems, such as discolouration or a plastic finish. 

Tiles

Imported porcelain geometric tiles, 
Hong Kong, 2019. (Photo by Darren 
McLean.) 
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The 1905 edition of the instructional book House Decoration provides the succinct 
description of decorating with paint and it outlines the role of the painter as, “applying 
an impervious coat, of which linseed-oil is the base, to the exposed surfaces of buildings, 
either as a preventative against decay or for ornamental purposes, or both.”12 This 
section of the chapter relates to the historic use of decorative materials, namely paints 
and decorative coatings, and their conservation. What the above quote includes and 
excludes are equally relevant due to the fact that language and terminology evolve 
in their use and definitions over time. In conservation, it is worthwhile to understand 
terms used, both historically and in contemporary times. For example, where the term 
paint was used in the past, it explicitly referred to an oil-based product, typically glossy 
and containing some form of colouring. Water-based products for painting plaster walls 
and ceiling were usually referred to as distempers, and later water paint under various 
brand names (described further on within this chapter). The quote also refers to western 
linseed oil paints, which these days find themselves in a niche market. These paints are 
mostly favoured by those concerned with historic buildings or wishing to use chemical 
free “natural” paints.  

 Modern varnishes, oil- and water-based gloss paints are highly complex in their 
composition when compared to their historic equivalents. Modern products usually 
benefit from being easy to apply, even becoming “touch dry” in a matter of hours, in 
the case of water-based paint. They can achieve a smooth and brush-stroke-free finish 
relatively easily. By comparison, traditional linseed or other oil-based paints can take 
several days or longer to reach the same level of surface dryness. Great skill was also 
required to achieve a pleasing, blemish-free finish in traditional oil, compared to modern 
gloss paints, the advertising of which frequently emphasises the ease of application. 

Of the various decorative finishes that were used in Hong Kong, the most common by far 
was the lime-based whitewash. Since the mid-1900s whitewash has mostly been referred 
to as lime wash. Hong Kong’s white walled buildings were traditionally finished in lime 
wash, for which a variety of recipes were used, most of them concerned with creating a 
more durable product. Lime wash can also be tinted with a range of pigments. Whiting 
(chalk)-based distemper was used for interior, plastered walls. Distemper is similar to 
lime wash but achieves a smoother, more elegant finish. This distemper finish allows 
for fine decorative detail, such as painted ornamentation (for example, fine pin stripping 
or detailed artistic works). Much like lime wash, distemper recipes included a range of 
additives to improve resistance to wear. Oil-based paint was often used indoors where a 
durable, washable finish was required, and lime wash for masonry and plastered walls of 
modest dwellings, workshops, and utility spaces (such as, laundries). Varnish was used 
on woodwork as a decorative and protective finish that allowed the character of the 
wood or an artistic faux grained affect in imitation of a more expensive timber that was 
in place, to be seen. Metal often had varnish applied as a protective barrier to prevent 
rust through oxidisation. Timber and metal were also treated with tar based coatings  
(礦物酚油) to prevent rot and rust.13

What Defines Paint? 
Looking at historic oil-based paints, western sources describe paint as a containing 
ingredients such as:14 
• Base: Generally a metallic oxide (such as zinc or lead oxide). 
• Filler: Inert fillers influence weight and performance (e.g. Barytes, chalk, silica, etc.) 
• Vehicle: A drying oil (e.g. tung, linseed, walnut, poppy). 
• Solvent: Helps dilute the oil, allowing it to move more freely (e.g. spirit of turpentine) 
• Drier: Siccatives accelerate drying process of the oil (such as Lead oxide or terebine).  
• Colour: Typically a powdered pigment (e.g. earthern ochres or mineral sources).

Paint and Decorative Coatings

Ochre manufacturer, Ochre de France Ltd,  
1920. (Source: Hong Kong Directory.) 

Brown Ochre from Ochre de France Ltd. 
2016. (Photo by Darren McLean, 2019.) 

This clay is mineral rich and suitable 
for producing terra-cotta tiles. It can 
also be dried to obtain natural earth 
pigments. (Photo by Darren McLean.) 
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Coating Types

Oil Paints
Whilst there may appear to be a near endless list of recipes for making oil-based paint, 
these are mostly variations on a theme.15 It was not until the mid to late 1800s that the 
manufacturing of paint became an established industry, producing “ready to use from 
the tin” products for use by the painting trade.  Previously the making of paint had 
been the responsibility of the individual painter, with many books and journals being 
published on the topic. A good paint recipe was something to be valued and many 
painters continued to make their own paint well into the twentieth century. The reasons 
for this varied and could be related to local availability or a preference for making one’s 
own paint for reasons of colour of performance. In the West, linseed oil extracted from 
the seeds of the flax plant (亞麻, Linum usitatissimum) was the oil principally used 
for making oil based paint. While Linseed oil was known to have been imported into 
Hong Kong, traditionally Chinese tung oil (桐油, also “tong”) possibly remained the 
predominantly used oil.16 Tung oil is obtained from the tung tree (Vernicia fordii) and 
older European texts frequently refer to tung oil as China (or Chinese) wood oil.17 There 
are two main types of linseed oil for producing painting—boiled and raw. Despite its 
name, boiled linseed oil was warmed rather than boiled (as excessive heat ruins the final 
product). A drier was added, historically, this was usually litharge (氧化鉛, lead oxide). 
An alternative, but more expensive drier was both available and suitable for producing 
boiled linseed oil: Rosin (松香, Colophony), the resin from certain coniferous tree species 
such as Masson Pine (馬尾松, Pinus massoniana).  Due to the toxicity of lead, rosin is now 
the drier used for making boiled linseed oil for paint production. Not all boiled linseed 
oils are suitable for the manufacture of paint as some use alkaline substances as driers; 
while satisfactory for many industrial uses, this normally makes them unsuitable for the 
production of high quality paint. 

Boiled linseed oil was the predominant oil for producing western paint, however, it as 
darkened during the “boiling” process, various sources deem it unsuitable for producing 
the best quality white (or other very light coloured) paints.  Raw linseed was the common 
substitute for producing light coloured paints, but took considerably longer to dry. 
Where drying time and expense were not an issue, oils such as poppy seed and walnut 
oil were used, particularly for “delicate” and “ornamental” work.18  A refined linseed 
oil, referred to as “stand oil” is available, but typically used for producing artists paints. 
Drying time was an important factor in selecting oil for paints: The longer a paint takes 
to dry, the more opportunities for damage. One particular inconvenience, is in the form 
of dust particles, which settle upon the surface, often creating a “speckled” blemished 
appearance. During the mid-1900s alkyd oils largely replaced all other types of oil used 
in gloss paints. 

Depending upon the recipe and climate, where even in tropical Hong Kong, boiled 
linseed oil paint could possibly take three to six days to become dry; raw linseed oil 

Paint Recipes of the Early 1920s

Oil Distemper Water Paint Varnish

White Paint ** Washable Distemper ** Kalsomine ** Common Oak Varnish **
White lead 14 Paris white 56 Paris white 64 Pale copal 38
Driers 114* Zinc white 16 White kaolin 30 Boiled linseed oil 63
Linseed oil (raw) 560* Fine plaster of paris 16 Glue powder 6 Turpentine 63
Linseed oil (boiled) 560* White dextrin 4
Turpentine 280* Gum arabic 1.5

Borax .9
*(mL) Alum .5 **(kg unless noted)

Traditional frieze. Pun Uk, Hong Kong, 
1930s. (Photo by Darren McLean, 2019.) 

Decorative panel and wall panelling Pun 
Uk, Hong Kong, 1930s. Weather erosion 
to right hand side. (Photo by Darren 
McLean, 2019.) 
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based paint could inconveniently take several weeks (where no drying agents were 
included) to become dry. Tung oil potentially has the ability to dry in two days and in 
some conditions, in a matter of hours and was, therefore, more convenient to use for 
the painter. Time was not the only factor involved in the selection oils for paint: Tung oil 
was also popular due to it not being prone to display problems associated with some 
other oils, such as surface developing cracks or crazing.  

Tung oil was exported to the West with great success in the late 1800s onwards.19 Linseed 
varnishes can take at least twenty-four hours to dry, while tung oils may require less 
than five hours. 

Varnishes were made of tree resin combined with oil, turpentine (松節油), or an alcohol 
such as methylated spirits (denatured alcohol). Varnish may be thought of as an oil based 
paint with the absence of colour. Varnishes are not coloured ignorer to achieve a solid 
colour as with paint, but tinted to allow the character of the wood to be seen. Varnishes 
were often applied over decorative paintings on wood, such a decorated roof beams 
or panelling. Painted walls were at times varnished to improve durability. Historically, 
wallpapers were varnished to prevent damage to the printed or painted surfaced. Where 
a matte finish was sought, painters would make a dead finish by lightly rubbing the wall 
surface with a flat metal plasterer’s float (trowel), prior to it drying completely.

Pigments
Pigments are derived from various sources. Historically these were mainly from natural 
sources, typically plant or mineral based unlike today where most pigments are cheaper 
to produce, synthetics. Ochres are pigments derived from clay are dried to powder. They 
were the source of pigments in prehistoric cave paintings.20 Although more expensive 
than synthetic pigments, ochres are still used today in some situations as they are 
colourfast and therefore do not fade in the presence of UV light or high alkalinity, unlike 
many synthetic pigments. 

Much like paints, in general, pigments are a complex topic, requiring in depth knowledge 
for their correct use. For instance for a truly brilliant white, blue is added to lime wash 
or distemper to avoid “yellowing.” This is the same reason the addition of blue in many 
washing powders for clothes. 

Importers supplied Hong Kong with a wide range of western pigments, from the United 
Kingdom and France, which are still a major producers of ochres, umbers, etc.21 The 
amount imported into Hong Kong from Europe may have been limited, as ochre exporters 
from Guangdong were represented in various international trade fairs in the 1800s. A 
selection of pigments traditionally used in Hong Kong are listed in the table below:

Selection of Pigments Used
Colour Source Description
Brown Brown ochre Clay based. Contains iron oxide and manganese oxide.
Yellow-rust Copperas Iron (II) sulphate. Historically known as green vitriol.
Yellow Ochre Clay based. Contains iron oxides.
Yellow-brown Sienna Clay based. Contains iron oxide and manganese oxide.
Black Carbon High quality from burnt vegetable matter.
Green Malachite Copper carbonate.
White Lead white Commonly used as a base.
Blue Prussian blue Oxidation of ferrous ferrocyanide salts.
Blue Azurite Copper carbonate.
Red Cinnabar Mercury Sulfide (toxic).
Red Red ochre Iron oxides.

Coating Types

Hubbucks Paint, 1920 HK Directory. 
(Source: Hong Kong Directory.)

Hubbucks Paint, 1920 HK Directory. 
(Source: Hong Kong Directory.)
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Lime Wash
In Hong Kong’s hot, humid climate lime wash—referred to as white liming and white 
wash until the mid-1900s—was the most practical of exterior finishes. As long as some 
fundamental work practices are maintained to avoid failure, its use was relatively 
straightforward. As lime wash is largely water combined with small amount of lime putty 
or quicklime (further elaborated in the chapter on Mortar, Render, and Plaster of this 
publication), failure usually occurs due to rapid drying. This is where water evaporates 
rapidly and does not allow the lime to correctly cure and bond with the surface, usually 
masonry, lime mortar or timber. When “failed”, lime wash typically becomes powdery 
to the touch and will be washed away by rain. Some preparatory measures to avoid 
failure included soaking the surface to be painted with clean water. Once the surface 
was free of visible water, the lime wash was applied. Applied too thinly and it wasn’t 
an effective coating. Too thick and it created a poor finish, dribble, and cracking where 
the lime wash accumulated. The likelihood of failures were greatest when applied in 
full sunlight or high winds, with both having strong evaporative affects. Historic sources 
instruct the reader to apply the lime wash hot.22 Not boiling, but continually heated in 
preparation for application. The modern-day practice of applying lime wash at ambient 
temperature may contribute to failures and an impression of unreliability or being too 
difficult to use. Applied correctly, lime wash layers bond and form a durable calcite based 
coating that is resilient, and somewhat anti-fungal due to its mildly alkaline quality, once 
cured. When freshly mixed with water, lime wash and lime in general have a pH level 
of around 13, so great care needs to be taken to avoid eye damage and burns to skin.  
World over there are traditions of applying lime wash annually, typically in early spring, 
however, in Hong Kong’s mild climate, winter would also be an appropriate season for its 
application. Lime can usually be applied at any time so long as minimum temperatures 
do not fall below 5 ° C, not often an issue in Hong Kong. Various recipes call for additives, 
such as sugar, which help to form a suspension allowing the ratio of lime to water to 
be increased. Therefore requiring fewer coats. Rice is added to the recipe for lime wash 
which protects the White House in Washington D.C. an addition which may well have 
been introduced from Asia traditions.23 Various other materials are recommended to 
improve weather resistance, bonding to the substrate, increase the bloom factor, and 
prevent rapid drying of lime wash.  

In order to achieve a coloured lime wash, various natural products were, and still are, 
used. These are primarily pigments derived from earthen sources containing naturally 
occurring iron oxides and other minerals. Ochre, umber, and sienna are the most readily 
available and economic sources for use as natural pigments. As previously stated, earth 
pigments have a major advantage over many modern synthetic pigments in that they 
lightfast, i.e. they do not fade in the presence of UV light. An important note: Whilst Lime 
wash/Whitewash is for all intents and purposes treated as paint, it is not film-forming 
as per oil-based and modern acrylic paints. It is a layer of water and calcium carbonate 
materials that bonds with the substrate it is applied too. For instance, were an ordinary 
oil based paint applied to a flat piece of clean glass, it may not adhere especially well, 
but it would dry as expected. Lime wash would not; it would become powdery and the 
glass would be easily wiped clean. In all but a few situations, modern exterior paint 
products trap moisture within and eventually fail as the moisture expansion causes 
blisters which break through the paint’s surface. Algae, weeds, etc. will often take 
advantage and take root. The wall will then be painted again as part of an inevitable cycle 
of moisture build up, failure and maintenance. Lime wash is a calcium carbonate- (or 
dolomite/magnesium-) based coating which bonds and integrates into the surface of 
porous materials such as stone, brick, lime plaster, mortar, and wood. Lime wash does 
not adhere well to non- or minimally-porous substrates, such as cement based concrete 
or renders. Lime wash was much used to protect walls of rammed earth, which without 
the benefit of the protective lime wash coating, tended to erode rapidly in many cases.  
Lime wash is highly permeable, economical, and effectively applied when a few simple, 
but important, rules are followed. 

Coating Types

Duresco from Dodd & Oulton. (Source: 
Hong Kong Directory.) 

Duresco Advert, 1920 HK Directory. 
(Source: Hong Kong Directory.) 
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Distemper
Distemper can be one of various types of decorative finish depending upon what point 
in time it is being referred to. One of the original interior decorative finishes, distemper, 
in its simplest form was a mixture of water and pigment, such as coloured earth ochres.  
As distemper evolved, whiting (calcium carbonate powder) usually from chalk or 
limestone, provided body to distemper improving its coverage and opacity. While this 
simple recipe for distemper provided an attractive finish, it had the disadvantage of 
being easily removed from a surface, for example by accidentally brushing against 
it—not an issue for ceilings but highly inconvenient for walls. The word distemper is 
most likely derived from distemperare Latin for “to soak,” as the whiting (a calcium rich 
calcium carbonate, such as chalk powder), required soaking overnight in water prior 
to use along with pigments. 

Prior to applying a new coat of distemper or other type of paint, the wall or ceiling required 
to be scrubbed clean. This was usually done with a sea sponge and clean water as the new 
coat could not bind to the old, powdery surface. Wear resistance was improved with the 
advent of bound distemper. This was where animal derived binders, such as rabbit skin 
glue, were added as a size to improve adhesion and durability. Early versions of bound 
distemper were jelly-like and applied with a painters spatula (flat bladed tool) prior to 
being spread with a brush. Humidity and dampness were damaging to distemper, and 
various recipes were experimented with to obtain a truly washable product. Over time 
the list of distemper additives became extensive and alternative terms were adopted to 
imply a superiority over earlier, powdery distempers. Cold water paint or water paints 
were created to be less problematic and more wear resistant than traditional distemper 
by the addition of ingredients such as kaolin clay powder, cornflour, borax, alum, zinc, 
lime among others. Two well-known proprietary brands of water paints were Calsomine 
and Kalsomine. One highly successful product was the proprietary Duresco, marketed 
as a Water paint “available in any shade or colour.” It replaced the use of whiting with 
Lithopone, a proprietary barium sulphate and zinc sulphide powder. It was washable 
and even marketed as suitable for outdoor use. Much like wallpaper of the 1800 and 
1900s, Duresco was could be varnished to improve resistance to wear and tear in high 
traffic areas. Duresco, distemper, and water paint fell out of use by the 1950s with the 
advent of acrylic (latex) paints. 

Lincrusta
Made from the same basic ingredients as the floor covering linoleum (or “lino”), Walton’s 
Lincrusta is a highly durable wall covering comparable to a hard wallpaper applied in 
semi-rigid panels. It has been produced in the United Kingdom since 1877 and widely 
exported to this day. The name Lincrusta reflects the use of linseed oil and its embossed 
surface, crusta, is Latin for shell. Lincrusta is pressed with a steel roller under pressure, 
creating the appearance of a relief finish. Much like natural wood, Lincrusta accepted 
coloured stains and could also be painted as per plaster. The raised areas often being 
finished in contrasting colours to provide a polychrome effect. Lincrusta’s popularity 
was not only due to its decorative nature and relative ease of installation, but also its 
moisture resistance making it possible to clean. In fact, it was marked as “washable” 
and “sanitary,” something very appealing to health conscious Victorians.24 Lincrusta was 
available in various patterns, mostly aimed at achieving a decorative plaster style finish, 
but at a much lower cost. The finish could also be achieved without the high level of skill 
or time associated with traditional decorative plasterwork. It was supplied in imitation 
of ceramic wall tiles and appeared like tiles once painted in a gloss finish. It was a very 
durable and impact resistant wall treatment, still being sold today. 

Anaglypta
Created by a former Walton’s employee, Anaglypta is a similar product to Lincrusta. The 
name Anaglypta is from Greek, implying a sculptured, relief surface. However, being made 
from wood dust and cotton it was more lightweight but not as durable as Lincrusta, 
making it a popular decorative treatment for ceilings in particular. Being more flexible 
than Lincrusta it is more suited for curved walls and ceilings. 

Coating Types

Jacks & Co., William, agents for 
Hall’s Distemper, Sissons Paints and 
Lincrusta-Walton Decorations. (Source: 
Hong Kong Directory.) 

Tile effect panels. Lincrusta 
Advertisement, 1906. (Source: www.
lincrusta.com.) 

Ceiling and frieze in Lincrusta, early 
twentieth century, 1877. (Source: www.
lincrusta.com.) 
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The conservation of paint in reference to buildings is vastly different to the conservation 
of moveable paintings, where often great pains are taken to repair and recreate a painted 
object’s original condition. Paint on buildings generally performs—first, a protective 
function with its decorative role being secondary, albeit sometimes striking. This is, 
of course, apart from highly ornamental features such as fresco wall paintings. Paint 
conservation of buildings is often an exercise in investigation to discover remnants of 
original paint layers. These are often hidden beneath many (in some cases hundreds) 
of layers of paint. The point of this exercise is usually to analyse and understand the 
original appearance of a building. This is beneficial where paints are to be reinstated or 
painted objects repaired. This is referred to a stratigraphic analysis and at its simplest, 
may be performed using a scalpel or razor blade to carefully scrape away the various 
paint layers. These would be photographed and recorded.  A more precise method if for 
a paint sample to be analysed is using a microscope and other advanced equipment that 
can identify the exact ingredients within the paint. This is beneficial for the recreation of 
historic paints. It also detects toxic ingredients and those which may have deteriorated 
toward a failure of the paint.  Apart from where highly toxic ingredients, such as asbestos 
(once popular for its fire resistance properties) are present, historic paints can often be 
accurately reproduced.

Conservation of  
Painted Surfaces

Duresco, 1907 Suggested design and 
costs. (Source: Silicate Paint Co.: 
London, 2019.) 

Duresco, Dodd & Oulton, 1907. (Source: 
Silicate Paint Co.: London, 2019.) 

DECORATIVE FINISHES



Page 81

Items relating to the manufacture of paint:

The following manufacturers submitted tax return in 1919: 

The following tables list people known to have been listed as painting contractors between 
1879 and 1885 in Hong Kong. These dates reflect the individuals and businesses being 
listed in a directory and should not interpreted as reflecting a business’ trading dates. 
Later versions of the directory appear to have a change of format with the emphases 
changing to those involved in import and export rather than listing local businesses. 

Appendix: DECORATIVE FINISHES

Vehicle Part of the base: A fluid that carries, or distributes the pigment over the painted surface 
Glue From animal bone, skin etc. Processed and sold in a similar fashion to bars of soap. 
Base 
Solvent Part of the base: Spirit of turpentine. Water may be considered as the solvent for some modern 

paints. 
Driers A substance that accelerates the drying of a paint, such as terebine, red lead, zinc sulphate 

or cobalt 
Gum Arabic and Copal Natural tree resins commonly used in varnishes. 
Borax Sodium borate, once a common ingredient on washing powder and insecticide. 
Alum Potassium aluminate. Often used as a size (adhesive). 
Dextrin Starch based adhesive. 
Paris white Extra finely ground, high quality whiting (chalk powder) 
Kaolin Finely ground, dry powdered clay, mainly used in Chinese ceramics. 

Hong Kong Manufacturers 191926

Manufacture of: Hong Kong New Territories
Brick and Tile 13 22
Varnish 1 0
White Lead 4 2
Mosaic Bricks, Stone, and Artificial Marble 3 0

Hong Kong Painting Contractors25

Name 1879 1885

燦記 Chan Kee 15 Wing Lok Fong 41 Endicott’s Lane
怡泰 E Tai 36 Stanley Street
協泰 Hip Tai 30 D’Aguilar Street
廣成 Kwong Shing 34 Cochrane Street
南昌 Nam Cheong 3 Tun-mun Lane 3 Tun-mun Lane
安順 On Shun 4 Gilman Street 4 Gilman Street
安和 On Wo 18 Gilman Street 18 Gilman Street
順利 Shun Lee 107 Wellington Street
泰順 Tai Shun 137 Queen’s Road East 155 Queen’s Road West
永興 Wing Hing 20 Tun-mun Lane 20 Tun-mun Lane
以義 Yee E 34 D’Aguilar Street

Millar & Co., A Beaconsfield Arcade  
Queen’s Road East

A. Millar & Co., were listed as:  House and ship Plumber, Gasfitters, Painters, Coppersmiths, Brassfounders, 
and General Contractors.
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The most commonly found applications of mortar, render, and plaster (be they based 
on lime, cement, or other types of binders) are the mortar for construction, render 
which finishes a building’s exterior, and plaster for interior finishes. Render and plaster 
both decorate and protect the masonry beneath. Mortar is also present on roofs, either 
traditional Chinese rolled tile roofing, or the ridges of yin-yang or Hakka style roofs. Here 
it acts as a construction mortar, a render to traditional gables, or used to create highly 
ornate, yet durable, decorative elements.  

This chapter discusses the materials and techniques used to create the distinctive 
buildings of Hong Kong along with the historical aspects of the material usage.  

Mortar, Render, 
and Plaster

Darren McLean
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A coarse lime mortar used as a bedding 
for roof tiles. Training environment 
example, Guangzhou. (Photo by Darren 
McLean, 2019.) 

Mortar is a plastic building material (a mixture of cement, clay, lime, or gypsum with sand 
and water) that hardens and is used in masonry or plastering.1 Render, also referred to as 
stucco, is the decorative and protective finish applied to the exterior of a building, and is 
made from the same basic mortar as that which is also used for roofing and construction.  

Historically, the recipe for this was a mixture of lime and sand, which, over time, has 
gradually been supplanted with cement and sand. The low permeability of cement, 
when compared to traditional lime, has been well-documented as a major cause of 
dampness and decay to historic buildings. 

In Hong Kong where a building may have received elaborate decoration, such as highly 
ornamental elements upon roof ridges and above gable walls, these may well be finished 
with lime mortar with the addition of rice flour, brown paper, and other ingredients that 
were used historically to provide robust yet permeable lime render finishes. 

As a material, mortar has evolved to accommodate the increasingly complex building 
designs, where the challenges may stem from precise decorative requirements or 
demands of larger and heavier masonry structures. Whilst lime by no means has the 
tensile or compressive strength of cement, in the past, it was rarely required to do so. 
This is far from a disadvantage as lime’s ability to accommodate structural movement, 
albeit incrementally and over a long period of time, makes it a superior product over the 
brittle nature of cement based mortars: Cement and concrete are rarely suited for use in 
historic buildings. The longer a building stands, the more opportunities for settlement, 
erosion, and other interventions to interfere with its original setting. While lime mortars 
will suffer erosion at a faster rate than those based on cement, lime is infinitely more 
repairable. With the correct knowledge of the material and a skilled workforce, treasured 
historic buildings will continue to be maintained and hopefully improved as the well-
intentioned, yet inappropriate, maintenance mistakes of the recent past are treated as 
a learning experience and improved upon. This experience will be to the benefit of both, 
the building and its occupants.

Definitions and Production of 
the Various Materials
Clay, lime, gypsum, and natural and artificial cement are all referred to as binders. In 
the context of a building material, these may be described as substances that bind 
materials together, primarily, sand, the most common aggregate used in construction. 
Lime has been in use since approximately 5,000 BCE and natural clay as a binder for 
unknown millennia. Binders are very much part of the vernacular tradition—where 
locally available materials are used and therefore have influence over the style and 
appearance of buildings in an area—and tended to vary depending upon the regionally 
available materials.2 For instance, gypsum was in abundance in ancient Middle East and 
was a standard mortar binder for millenia.3 Therefore, both materials are examples of 
vernacular traditions of that region. Examples of clay being used as a mortar, render, and 
plaster are found globally as would be expected of a building material that is frequently 
plentiful and of minimal cost to produce.  Apart from concrete, all binder and aggregate 
mixtures are referred to as mortars. This is regardless as to whether the mortar will be 
applied to interior or exterior walls, or used as a construction material for stone or brick.  

Experiencing somewhat of a resurgence in popularity in some parts of the world, clay 
as a construction mortar, render, and plaster is one of the first building materials. It has 
also been traditionally used as a breathable and durable flooring material, and was 
commonly used up until the end of the nineteenth century.4 Early buildings made of 
timber frames were infilled with wattle and daub: Basket style woven panels covered 
with a clay render were an early type of non-load-bearing wall panels. Clay combined 
with locally available materials such as sand, sea shells, plant fibres, rice, oil, and other 

Introduction

Possibly deteriorated clay plaster 
and render including natural fibre 
reinforcement over fired exterior 
and unfired interior brick, Tianjin. 
(Source: John Thomson, “Tientsin, 
Pechili Province, China,” 1871, 
https://wellcomecollection.org/works/
u5p4yrja.) 

Outpost with rammed earth walls, 
(possibly) Qinghai. (Source: John 
Thomson, “Upper Yangtze, China,” 1869, 
https://wellcomecollection.org/works/
fawkd6ae.)

MORTAR, RENDER, PLASTER



Page 87

Definitions and Production of 
the Various Materials

Porcelain dealer, Beijing. Pointing 
styles do not always match one of 
the four categories described. 
(Source: John Thomson, “China: 
A Dealer in Curiosities,” 1869, 
https://wellcomecollection.org/works/
rgc36u9z.)

Highly durable external render with the 
addition of brown paper, etc. (Photo 
by Darren McLean.)

Type Description Mortar Render/ 
Stucco 
Exterior

Plaster 
Interior

Clay Phyllosilicate minerals and organic matter X X X

Lime Calcium hydroxide, also dolomitic/magnesium rich X X X

Gypsum Plaster of Paris: calcium sulphate X

Natural Cement (Roman) Calcareous Septaria: A calcium rich marl/mudstone X X X

Artificial Cement (Portland) As per lime, combined with clay in measured amounts  X X X
 

materials, such as lime, where affordability and availability permitted, all contributed 
towards binding the materials together and providing durability against weathering. Clay 
could be compacted between wooden boards in a similar fashion to modern concrete 
construction in order to create walls. Sun-dried clay bricks that were not fired in a kiln 
were also used for construction. Clay could be used as a mortar for stone construction 
and rarely, if ever, for fired brickwork. The exterior wall pointing may have been finished 
in a lime mortar to provide durability. Where rendered in clay, decorating with a lime 
wash protected the building from the elements.  

Apart from being decorative, mortar and exterior render serve the purpose of protecting 
the interior of the building, including the walls, from the elements, wind-driven rain 
being a primary example: A vital function in wetter climates. Of equal importance, the 
construction mortar acts as a padding to the brick or stone masonry units, keeping 
them apart from one another. This helps to prevent their displacement as buildings 
move due to settlement or thermal expansion and contraction. Where this movement 
in the building fabric is relatively subtle, a lime render or mortar can accommodate this 
movement. This is, of course, conditional on the movement being neither sudden nor 
dramatic. To provide a contextual example, were a house is to be built without mortar 
and subsequently rendered, the minor movements would not be long in presenting 
themselves as cracks in the surface of the render. The ability of cement based mortars 
and renders to accommodate a building’s movement is negligible, as demonstrated by 
the need for movement/expansion joints in modern construction, something virtually 
unknown prior to the advent of modern construction techniques. It is important to build 
in a manner that accommodates a building’s movement, an inevitable and unavoidable 
occurrence, whilst preventing excessive moisture penetration. The term excessive is 
used, as 100 percent prevention of a buildings fabric becoming damp is unavoidable 
in the real world. Buildings constructed using traditional materials are proven to be 
more than able to accommodate being wetted and subsequently drying to maintain a 
comfortable and well-performing environment. Traditional materials such as fired clay 
brick, some stone types, lime mortar, and lime wash are all highly permeable, something 
that cement is not. The strength of cement mortar also presents itself as brittleness, 
meaning that when moisture does penetrate through a render or mortar the moisture is 
very reluctant to evaporate, instead, increasing in amount and creating damp and mould 
issues, even in buildings where considerable amounts are spent on their upkeep. This 
moisture penetration behind unbreathable surface treatments is akin to a small hole 
in the sole of a shoe allowing water in; not only can it be uncomfortable, the water will 
not evaporate via the same entry point. Permeable materials, such as lime wash over 
lime render, act as blotting papers readily absorbing moisture and also equally allowing 
its release via evaporation. 

The same problems of mould and damp will occur when a highly permeable building 
material is overpainted with a non-permeable/non-breathable paint. This applies 
to almost all modern acrylic paints, including many of those claiming permeability. 
Frequently, a traditionally built home may be more or less problem-free for generations, 
only to develop serious conditions such and damp or mould after being painted with 
a non-breathable paint. 

These binders were known to have been used in Hong Kong and further afield: 
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Lime is a binder produced from burning a source of calcium carbonate, such as limestone, 
chalk, marble, or oyster shells. Depending upon the percentage of impurities within the 
source material, often in the form of sand like particles within the lime source—also 
termed essential minerals—a degree of hydraulicity may be obtained: The primary 
essential minerals are iron oxides, silicates, and aluminates. These minerals react with 
the calcium material when being fired in a kiln at a temperature of over 700°C to provide 
a hydraulic mortar. Where these minerals are not present, a non-hydraulic lime will be 
produced. Where a lime is especially lacking in certain minerals, a lean lime is created, 
which is of no great value for construction purposes. A hydraulic lime is usually more 
resilient—such as being resistant to the effects of erosion—but also less permeable than 
a non-hydraulic lime. While hydraulic limes are typically used for exterior work, they may 
also be used on the interior of a building. A non-hydraulic lime is perfectly suited in most 
situations for interior work, but may be made hydraulic, by the addition of a pozzolanic 
material (containing silicates or aluminates, which react with the calcium hydroxide to 
create a more durable lime mortar) often in the form of freshly ground terra-cotta from 
crushed bricks or roof tiles. A non-hydraulic lime combined with a pozzolan may be of 
equal durability to a hydraulic lime while also having superior permeability.

For a lime mortar to perform well and not fail, for example not to become friable, crack, 
or erode rapidly, many factors are involved. The tasks of selecting, mixing, and applying 
materials needs to be managed by skilled parties. This is one reason for the success of 
cement: It is a highly robust material and even when poorly applied, its inherent strength 
will often mean that it appears to have been successfully used. This, of course, ignores 
the appropriateness of its use and long-term performance. Lime mortar takes a higher 
level of skill to use than cement, the extent of that skill varies greatly depending upon 
the complexity of the task to be achieved. Understanding binder types is important in 
selecting the correct material for the task.  

Hydraulic and non-hydraulic lime was sold and used throughout history as quicklime, 
i.e. calcium oxide, this typically being kiln-burnt stone. After burning, or firing, the mortar 
was made by mixing it with sand and water. The unburnt stones were easily transportable 
to where they were to be burnt, and could be stored outdoors, on-site up until the point 
where they were required to be burnt to produce the lime for mortar. Oyster shells were, 
of course, smaller and more readily mixed with sand and, again, easily stored until the 
point of burning. When water was applied to the burnt stone or shell, they became calcium 
hydroxide. Where a limited amount of water was applied, the heat generated as part 
of the chemical reaction would encourage the water to evaporate, leaving behind the 
lime in the form of a useable powder or hydrate. Where additional water was added, this 
would be combined with the sand and a mortar was created. Where an excess of water 
was applied, a putty5 was created. Putty improves with age and can be stored almost 
indefinitely so long as a water barrier prevents air from causing the material to set. Putty 
was usually used on building interiors, however it can be mixed with a pozzolan prior 
to use to make a hydraulic lime. Naturally hydraulic lime may be made into a putty, but 
cannot be stored indefinitely as they can set in the presence of water.

The The Exploitation of the Works of Nature (天工開物) by the Ming Dynasty author Sung 
Yingxing (宋應星) described sources for Chinese calcium carbonate for making lime in the 
mid-1600s. He states that the north of China has a wealth of calcium-carbonate bearing 
stones, suitable for lime burning and producing the best lime. While lacking in suitable 
limestone, the Guangdong area is plentiful in oyster shells suitable for lime burning and 
producing a good quality lime. Sung describes the making of both hydrated and putty 
limes and their various uses, such as for plastering and masonry. He also observed 
that prior to burning, the source of calcium carbonate was broken into small pieces 
and combined with clay to form briquettes. Whether Sung was aware of the pozzolanic 
qualities that may have been imparted from the clay to the lime during burning is not 
commented upon. The burning of the lime was carried out with the use of coal and coke 
as a fuel. This was interspersed between layers of lime, in a similar manner to western 
lime burning.

A lime and clay floor, Guangzhou. (Photo 
by Darren McLean, 2019.) 
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A lime rendered masonry wall, lined 
in imitation of an ashlar stone wall, 
Shantou. (Source: John Thompson, 
“Chinese scaffolding, Swatow,” 1871, 
https://wellcomecollection.org/works/
wvcdjru3) 
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Lime Type Description

Quicklime Burnt limestone, etc. delivered as stones of varying size, typically 60 to 100mm in diameter.  
Has had no water added. Often wetted at the point of mixing with sand to make mortar. 

Hydrate A lime power historically sold in lead lined barrels. Today sold in plastic lined paper bags.  
Has had a minimal amount of water added, to slake the quicklime. The water evaporates due to 
the heat generated during the slaking process, leaving a dry powder.  

Putty In paste form stored in pits and covered in a layer of water to maintain an air barrier to 
prevent setting. Lime putty is now stored in lidded plastic containers or bags.  
Has had an excess of water applied to the quicklime in order to slake it. Being saturated, it 
creates a wet paste. 

 

Mixing
From ancient times it has been known that using clean sand is vital. Sand should be 
washed with clean water to ensure it is free of salt and impurities such as dirt and organic 
matter, which can cause the mortar to rapidly dry and turn to powder in patches or cause 
a myriad of other problems. 

It should be noted that limes vary considerably in strength and permeability, with some 
eminently permeable limes almost as strong as early Portland cement. To provide some 
context, research claims that the lime mortars used to build Italy’s large and iconic 
Roman era buildings often had a crushing resistance of around 1N/m. 6 Modern cement, 
available from any builder’s merchant today is often rated at a minimum of 32.5N/m, far 
in excess of normal construction requirements. The terminology of lime as a commodity 
can at time cause confusion. The following table describes the common market forms 
of lime along with descriptions of their manufacture.

MORTAR, RENDER, PLASTER

Lime and Sand Ratios
Mixing lime and sand in a consistent and understood manner is vital for the performance 
of the materials and requires an understanding of the aggregate sand to be used. A 
given quantity of sand can typically have an air void of around 30 percent, i.e., 1 litre of 
sand will have contain an air void of around 300ml. This void tends to be higher as the 
sand particles become smaller. The smallest sand particles are referred to as “fines” 
and can act as a pigment within the mortar. Too many fines make for a weak mortar as 
there is little space for the lime to bond to the particles. The highly alkaline quality of 
lime paste—around 13pH—within the mortar is thought to etch the surface of the sand 
particles, creating a substantial bond. This 30 percent void is filled with the binder, 
typically lime or cement and led to the rule of thumb mortar ratio of binder:aggregate 
of 1:3, although the ratios vary depending upon both the materials available and the 
strength required for the task.  

Where lime or clay mortar is used in large areas for plaster or render, animal hair, or 
natural plant fibres are normally included to reduce shrinkage, which is seen as surface 
cracking. The aggregate must suit the work: Lime prefers sand that is not mono-granular 
and round, but irregular in both shape and size. Larger granules of sand, up to 6mm work 
well with lime, producing a good mortar for joints approximately 10mm+, for bedding 
mortar, roofing applications, and as a first coat when applying wall plaster. Walls typically 
receive two or three coats of lime plaster or render of varying quality and thickness. This 
depends upon local vernacular traditions and the significance or status of the building 
and work being performed. For example, an analysis of wall plaster in a formal reception 
room of a building of high social status would most likely differ in quality, workmanship, 
and thickness when compared to a nearby kitchen or storeroom.  

Fine sand is used where brick joints require a finer joint, and a larger sand grain size 
would prevent the narrow joint required. Lime putty is used for very fine joints required 
on Chinese Silk Thread style brickwork. The lime putty is mixed with a very fine sand, 
with a fine chalk powder or similar in place of aggregate, or completely free of aggregate.

What is Lime?
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Sand Source Description

Pit Sand Best suited to making mortar. Beware of impurities.  

River Sand Water-worn. In general, clean, fine, and white.  

Sea Sand Very round and smooth. Often poorly washed, leading to efflorescence. 

Crushed Stone Dependent upon the stone type. 

Burnt Clay As a burnt clay, this aggregate is a terra-cotta.  

Source: Dibdin’s definition of sands7  

Aggregates

Sea sand is only suitable for mortar once washed clean of all salts to avoid problems 
with efflorescence. River sand may suffer salt problems too when not from freshwater. 
Regardless as to whether the source of the sand was sea, river, or pit, it would always 
need to be inspected to ensure that it was free of salts.  

The water content of a mortar and the masonry substrate to which it is being applied 
also plays an important part in the making it successful. Should a substrate be too dry, 
the masonry will absorb the water from the lime mortar, causing it to dry too fast and 
prevent sufficient bond. Should the mortar contain an excessive amount of water, it 
will cause bricks or stone to slide as they are placed upon it. It will also cause the fine 
particles of lime and sand within the mortar to stain the face of the masonry. Where used 
as a render or plaster, it can fail to bond to the wall and can slump, falling away from 
the wall completely. All water must evaporate as the mortar cures. Excessive water will 
cause cracking, to the surface or renders and plasters requiring replacement of repair.

Other Materials
Over time, the original names of material frequently change, for instance Parker’s 
Cement, the original natural cement discovered in 1796 by Rev. Parker of England, was 
patented as “A certain Cement or Terras to be used in Aquatic and other Buildings and 
Stucco Work.”8 It was later renamed “Roman cement” for marketing purposes. Natural 
cement is so called as it is made from one natural product, a marl known as Septaria, 
which contains a high percentage of calcium rich clay. Portland cement, was created by 
bricklayer Joseph Aspdin and patented in 1824.9 It was named so due to its resemblance 
to the much admired, light grey Portland stone. Over time, as cement technology and 
the ingredients used have evolved and various additives included, Portland cement 
has changed considerably.10 It is now not only stronger than that produced in the 1800s 
but often noticeably darker. It now bears little resemblance to its namesake. Portland 
cement, being introduced to the market after the advent of natural cement was originally 
called “artificial cement” to set it apart and avoid confusion. Portland, a deliberately and 
accurately gauged combination of limestone, chalk, or other calcium-rich stone and clay, 
burnt, ground to a powder, and combined, was marketed as more consistent in quality 
and reliable than its predecessor. This wasn’t always the case, and some early Portlands 
suffered from inconsistency and quality issues that led to catastrophic failures. During 
the latter half of the 1800s, the number of cement manufacturers in the United Kingdom 
(UK) increased considerably, resulting in the lowering of prices. British-produced natural 
cement was exported to Hong Kong but had a relatively small period of popularity when 
compared to lime or Portland cement due to the shortage of reliable raw material in 
the UK. It continues to be made in France, Germany, and other parts of the world. It is a 
highly useful binder, sharing many of the benefits of lime including good permeability, 
yet without the harming effects of Portland cement. It was used in decorative elements 
of facades, for construction and rendering to tunnels and in wet environments such as 
ports and canal ways.  

Cement-based construction mortars and renders are ubiquitous with the modern world 
and completely inappropriate for the maintenance and repair of historic buildings due 
to their lack of permeability, a primary cause of dampness and decay problems in 
historic buildings. 

Burning limestone to produce lime. 
[Source: Yingxing, The Exploitation 
of the Works of Nature (天工開物).] 
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Lime rendered houses, Xiamen. (Source: 
John Thompson, “View of the rooftops 
of houses, Amoy, China,” 1871, 
https://wellcomecollection.org/works/
bvg5uj3a.) 

The various binders each have their strengths and weaknesses, both physically and 
metaphorically: Clay, the most “green” of binders, is relatively poor at resisting erosion 
from rain as an external render or construction, requiring regular maintenance and to 
be painted frequently, typically annually, in order to maintain its weather resistance, yet 
performs well as a mortar in the largest of ancient stone structures.  

At the other end of the spectrum is cement, being infinitely stronger the other binders in 
the chapter. It does however lack an ability to accommodate movement and prohibits 
the evaporation of any moisture, which should find its way into the wall. Lime may be 
considered as the reasonable option, providing adequate strength to build a masonry 
building of several floors as seen in any nineteenth century city, while at the same time 
accommodating movement and managing moisture as we all as a building material may.

Uses in Detail
Chinese mortars including those to build, render, and plaster, evolved to become 
distinctly task specific, seemingly much more so than in the West. Despite this, sources 
relating to the historic uses of mortars are surprisingly sparse. This is especially so when 
compared to those of other highly advanced skills such as carpentry. It may also relate 
to the number of people employed within the individual trades and the likelihood of 
knowledge being shared via means such as Qing Dynasty tradecraft associations. These 
were somewhat akin to the contemporary European trade guilds. 

Chinese mortars, be they for standard brick wall construction, to accommodate high 
quality fine joints to formal green brick facades, or the surface repair of damaged 
brickwork, all adhered to distinct recipes. These same lime, sand, and additive mortars 
were, and still are used for highly decorative work such as in-situ relief sculptures to roof 
ridges and gables. Additionally, the mortars are also used for the creation of large and 
highly impressive are standing characters of significance such as dragons.

Some of the documented recipes for Chinese mortars include:  

• Colour specific mortar 
• Mortar with hemp 
• Mortars according to additives included (approximately twenty-three types)  
• White lime and green lime putties 
• Green lime, black lime, red earth lime, and yellow soil lime putties 
• Lime putty with brown paper 
• Lime putty with brown sugar, rice flour, rice straw, and tung oil 
• Lime putty with clay 
• Brick repair putty 
• Sticky rice lime putty 
• Crushed brick lime putty 
• Tung oil lime putty

Earth pounders compressing clay within 
timber formwork as the walls of a 
building, circa 1600. [Source: Ronald 
G. Knapp, China’s Traditional Rural 
Architecture: A Cultural Geography of 
the Common House (Honolulu: University 
of Hawaii Press, 1986).] 
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Lime rendered gable with ceramic 
details. (Source: John Thompson, 
“A Bamboo Grove, Guangdong,” 1869, 
https://wellcomecollection.org/works/
d5ga6pqu.) 

Pros and Cons
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The following table demonstrates the number of tradespeople required to register for 
obligatory government work duties during the Ming period. The large proportion of 
timber trades over masonry workers along with plentiful forests suitable for conversion 
to construction timber may contribute to historic sources being orientated towards 
carpentry techniques. As an aside, amongst the other trades there were also 1,112 
registered scaffolders, implying a highly developed system for designation of trades. 
Earth pounders are included as they too were users of lime. Typical applications were for 
durable lime-sand-clay floors and earthen rammed-earth walls, which were commonly 
used as a construction medium for the walls of buildings and fortifications. Examples 
of this walling system still exist in Macau’s old town precinct.

Ming dynasty work obligation of building trades according to the 1393 
regulations
Trade Registered Persons

Tilers and Bricklayers 瓦匠 7,590

Stonemasons 石匠 6,017

Earth pounders 土工匠 1,376

Total masonry trades:     14,983

Total timber trades:      43,607

Source: State and Crafts in the Qing Dynasty (1644-1911)  
Christine Moll-Murata11

Use of Construction Mortar
In traditional western construction the pointing of masonry: That is the exposed mortar 
visible between the individual bricks or stones, was usually applied after the construction 
was complete. Often this was not performed by the mason or bricklayer, but by the 
plasterer. The mason or bricklayer’s attention was on the masonry, with the mortar 
being seen as a bonding material; whereas the plasterer was highly proficient with 
making various types of mortar and their application, both functional and decorative. 
Chinese masonry traditions differ from the West in that the mortar and pointing were 
usually finished concurrently.  

Where traditional Cantonese bricklaying is commented upon, it typically describes the 
use of four pointing styles. The most expensive style required an exceptionally high level 
of skill from the bricklayer and the highest quality of both lime and green bricks. These 
bricks were ground against a flat abrasive surface it order to achieve a near perfectly 
flat finish, with parallel lines and sharp arrises.12 Unsurprisingly, examples of dry laid 
jointing are the rarest example of brick jointing to be found today.

Style Joint Description

Dry laid (干擺墻)  1-3mm Providing the appearance of an almost mortar-less wall 

Silk thread (絲縫墻) 2-4mm The thin mortar joint is said to resemble a fine silk thread 

Rippling white(淌白墻)  5-10mm Flush pointed and lined (painted) to create a faux “silk thread” 
line 

 Rough laid (粗磚砌墻)  8mm+ Brick, informally laid to be functional and without regard to 
aesthetic appeal 
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Evidence of historic Silk Thread 
pointing beside later repairs that 
have changed the appearance, Hong Kong. 
(Photo by Darren McLean, 2018.) 

Uses in Detail
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Dry laid (干擺) wall buildings are somewhat elusive as this wall finish used the highest 
of quality materials including hand ground bricks. With mortar joints between the bricks 
being a mere 1 to 2mm and seeming almost non-existent, the finish was exceptionally time 
consuming to achieve. Thus, the finish was usually the province of wealthy individuals, 
prestigious religious buildings, or other structures of high social standing. As it’s not 
practical to lay bricks of modest size without mortar, lest structural movement and water 
penetration occur, the height of each brick is tapered towards the interior of the wall. 
This allows for sufficient mortar to bond between the individual bricks, keeping them in 
place, yet for it to seem almost non-existent when looking at the face of the brick, ergo 
the descriptive name of dry laid walls. First quality bricks were required for this finish. 

Silk thread jointing (絲縫) is frequently seen on nineteenth century formal green brick 
buildings of Hong Kong and South China, such as formal clan houses and temples. 
Pak Tai Temple in Wan Chai, Hong Kong being a good example of silk thread jointing. 
Frequently a building's front elevation is executed in silk thread jointing while the side 
and rear elevations would be in rippling white (described below). As per the dry laid 
technique, the lime must be of the highest quality and sieved prior to use to ensure a 
fine, clean putty is used free of large particles, which would prevent a fine mortar joint. 
First quality bricks are required for this finish. 

Rippling white (淌白) would appear to be a finish that has evolved as a means to improve 
the appearance of damaged or imperfect bricks, new or old. Additionally it was also used 
to raise the status of rough laid brickwork (explained below) to imitate the more formal 
finish of silk thread jointing. In the latter the joints are filled to be flush with the face of 
the brickwork. Finely ground brick dust and water are combined to form a paint that is 
applied over the flush pointing. This creates a homogenous green brick effect, obscuring 
the joints which separate the individual bricks. Lastly, lime wash is used to paint fine 
lines in imitation of silk thread joints. This usually presents the wall as bricks laid in 
stretcher bond. Second quality, inferior, or damaged bricks typically receive this finish. 

Rough laid brick (糙砌) is the most basic type of brickwork. Having large joints between 
the masonry, it is the cheapest finish to achieve and requires the most elementary of 
craft skills. The larger mortar joints of rough laid brickwork means imperfectly snapped 
bricks are made usable and unlike the other finishes mentioned, the mortar can contain 
larger pieces of aggregate. Old lime mortar can be recycled. It is crushed and use as an 
aggregate, which also makes for a more lime rich wall. Being less demanding in regard 
to skills required, this finish is therefore widespread. Second quality or inferior bricks 
are typically used.

Dry laid brickwork using a lime putty, 
Macau. (Photo by Darren McLean, 2019.) 

Silk Thread joint using a lime putty, 
Zizheng Temple Complex, Guangzhou. 
(Photo by Darren McLean, 2019.) 

Freshly completed Rippling White joint, 
flush filled and lined in imitation of 
the Silk Thread joint, Guangzhou, China. 
(Photo by Darren McLean, 2019.) 

Weathered Rippling White joint: Exposed 
white mortar. Remnants of ground brick 
dust and struck lines, Guangzhou, China. 
(Photo by Darren McLean, 2019.) 
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Rough laid Brickwork, Lo Wai walled 
village, Hong Kong. (Photo by: A. Lee 
2019.) 
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As with any established category or style, inconveniently not all examples of a thing wish 
to fit into one of them. Many walls appear to never have been finished in the rippling 
white style; yet they are far superior to rough laid work. These examples of pointing 
should be taken for what they are: Good quality standard jointing and brickwork. Here 
the bricklayer has taken pride in their work and made no attempt at artifice by trying 
to impersonate a more formal style. 

When assessing the mortar joints to brickwork, it is worth noting several points: Firstly, 
the finer the joints between the bricks, both a greater level skill and a higher quality of 
materials were required, making for more expensive construction. Secondly, consider 
what the wall may have looked like when it was newly built, compared to today. Take into 
account any damage or repair - for better or worse - that may have occurred. Note the 
interventions have taken place to change its appearance, for instance window or door 
openings which have since been bricked up. What erosion has taken place? Lime wash 
lines over ground brick dust paint can weather from the surface of silk thread jointed 
masonry. The exposed white flush pointing beneath may be misconstrued as a badly, 
or over pointed wall. Upon closer inspection the horizontal and vertical “struck” lines in 
the flush pointing may be apparent. Many examples exist where silk jointed walls have 
been “restored” using a grinder to remove surface damage and afterwards repointed. 
Should enough of the surface be removed from the green bricks, their tapered shape 
means that the joints can appear wider. A chisel and/or hacksaw blade are often used to 
remove old mortar from joints. A joint of several millimetres in width prior to repointing 
will usually have suffered damage to the arrises of its bricks. Once repointed, either or 
both of these mechanical interventions will change the appearance of the joints and 
therefore the wall considerably. While traditional skills may attract a premium, the 
expertise of individuals experienced in maintaining historic masonry is usually more 
than apparent once the scaffolding has been removed. 

Brick rendered over in cement mortar, 
painted to imitate Silk Thread joints. 
(Photo by Darren McLean, 2019.) 

An historic brick wall, rendered over 
in cement mortar, painted to imitate 
Silk Thread joints. Moisture trapped 
beneath render harbouring damp. (Photo 
by Darren McLean, 2019.) 
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One of the earliest references to the use of cement in Hong Kong was for the construction 
of the Pok Fu Lam Reservoir, as part of “Victoria water-works” project.13 This was an 
ambitious infrastructure project with the purpose of providing clean drinking water to the 
city of Hong Kong and carried out under the supervision of the government engineers, 
between 1860 and 1863. Cement was used in the construction mortar, in place of lime, as 
was typically used for stone and brick construction at that time. This was not a situation 
peculiar to Hong Kong, but standard practice universally. The high cost of cement at the 
time—it still being a relatively new product and attracting a premium—in addition to its 
importation costs meant it was reserved for applications requiring strength or resistance 
to water and weather erosion, considered to exceed that obtainable from that of lime. 
The cement used was manufactured by Eastman of England, and imported, as per the 
instructions of the Colonial Office.14 Eastman was one of various British manufacturers 
of Portland cement and was known to have been exporting to Hong Kong in 1885 via 
an agent, Lane, Crawford & Co.15  

The high cost of both the cement and its importation contributed to the overrun in costs 
of the Victoria water-works project and a locally made equivalent cement would have 
been both more economical and logistically more convenient also. Unfortunately, the 
manufacture of cement was still a relatively new industry, with Aspdin’s well-known 
version, Portland cement, only having been patented in 1824 and not readily available 
until some years later. By 1850, some twenty six years after the patent was granted, there 
were only four factories in the United Kingdom producing approximately 71,000 metric 
tons of cement annually.16 By 1899, there were said to be forty factories producing over 
2,000,000 metric tons with a decrease in price, commonly associated with the mass 
production of commodities.17 England and Germany dominated the early production 
of cement, a product that both countries actively and competitively promoted, and 
subsequently exported, at the various international trade exhibitions, which commenced 
in London, in 1851.18 

In the mid-1800s there were neither the skills nor the production facilities within Hong 
Kong to produce cement, a process similar to that of manufacturing lime. There was 
also no readily available supply of the necessary raw materials of clay and calcium 
carbonate: Hong Kong is an island of predominantly igneous rock, mostly granite. Lime 
had been produced in the vicinity of Hong Kong for many centuries, mostly using natural 
oyster shells as the source of calcium carbonate. Whilst it’s possible to produce cement 
from the same source, a large, often commercial oyster farming industry is required in 
order to provide a continuous supply of shells for burning. Quarried limestone, a more 
common source of calcium carbonate, was sought. The clay was sourced from “the delta 
of the Canton River” and the calcium carbonate in the form of limestone was quarried in 
“Canton” and imported by junk directly to the Green Island Cement factory.19 Here it was 
crushed to gravel sized pieces prior to being ground to a fine powder using Griffin mills.20 
The dry clay was also ground to a fine powder prior to being mixed with the calcium 
carbonate to form bricks ready for firing in the kilns. Formed in 1887 by “Messrs. Shewan, 
Tomes & Co.,” the Green Island Cement Company commenced cement production on 
the island of the same name near Macau (青洲, Ilha Verde) circa 1889. The company 
soon outgrew the facility and opened a new factory in Kowloon in 1899. In 1908, the two 
factories combined were reported to be producing approximately 122,000 metric tons of 
cement annually, and employing around 2,000 people.21 British Admiralty engineers of the 
time considered the cement produced by Green Island Cement Co., “as unsurpassed in 
fineness and tensile strength” qualities which reflected the high quality of the product.22 
The cement was deemed suitable for Hong Kong’s infrastructure projects which included 
docks as part of early ground reclamation efforts.23 The Green Island Cement Company 
was one of the few listed in the directories of the late 1800s and early 1900s, with the 
nearest competitor’s kilns being in Hanoi and northern China. Green Island cement was 
exported and distributed via a network of distributing agents.

MORTAR, RENDER, PLASTEREarly Use of Cement 
in Hong Kong
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One of modern Hong Kong’s more ubiquitous exterior building finishes is Shanghai 
Plaster. This style of exposed aggregate finish is familiar not only to those who know 
Hong Kong well, but also mainland China, Singapore, Malaysia, and possibly further 
afield, albeit under different names. This decorative treatment could be considered part 
of the same family as granolithic and possibly also terrazzo (further elaborated in the 
chapter on Decorative Finishes on this publication). All three are variations of the same 
basic recipe of cement, sand, and fine stone aggregate. All are protective and durable 
whilst at the same time decorative coatings. Terrazzo differs from the other two in that 
a mechanically grinder is used to create a smooth surface, with an appearance similar 
to that of polished marble. Granolithic can appear as stone when finished in the same 
manner as chiselled granite. Shanghai Plaster, on the other hand, is not an attempt to 
imitate natural stone, it is a decorative finish in it’s own right, similar, but very much 
apart from granolithic. The common factor between the three is that they all require 
the use of cement as their binder. 

Areas of Application and Prodution Methods

Finish Walls Floors Steps Cast Elements Trowelled

Shanghai Plaster x x x

Granolithic x x x x x

Terrazzo x x x x x

All three finishes may be initially applied in-situ with a trowel as per “plaster” for walls, 
or a “topping” layer of concrete for floors. Alternatively, all three may be cast with the 
use of moulds to create tiles, panels, statuary, or even structural load bearing masonry 
units. All three types of finishes, can either be trowelled or cast, and can be achieved 
using various techniques. The completed appearance will vary depending upon the 
colour, shape, type, and size (of aggregate) of the materials used. The extent to which 
the techniques are applied and the skill of those undertaking the work will also influence 
their final appearance. The surfaces are finished in a variety of ways, but will generally 
be as per, or similar to similar to the following table: 
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Finish Treatment Options24

Material Finished Texture Method Used

Granolithic Smooth surface without texture Steel trowel or power float 

Granolithic Even textured surface Wood float (a type of plasterer’s trowel) 

Granolithic Slightly roughened texture Stiff brush 

Shanghai Plaster Exposed aggregate Scrub off (typically with a stiff brush) 

The Hong Kong Architectural Services Department (ArchSD) provide specifications and 
descriptions for both finishes. Shanghai Plaster is referred to as an “exposed aggregate 
rendering,” whereas granolithic is described as a “surface finish” for use on floors, walls, 
stairs, dados, etc.25 Granolithic is the more durable of the two finishes, being better able 
to resist damage from impact. Granolithic’s durability may be partially attributed to its 
high cement binder to aggregate ratio, but there are additional reasons for its durability: 
The manner of its application. Granolithic is made with the minimum amount of water 
possible, it can therefore be applied in a drier state than normal “wet” trowelled finishes. 
This also allows for the materials to be compacted, forming a denser material. Once 
finished, it is without exposed aggregates sitting proud of the cement binder to the same 
extent as Shanghai Plaster. The benefit being that the aggregate is less likely become 
detached due to normal abrasive wear and tear as can happen with Shanghai Plaster’s 
aggregate, which is distinctly proud of the binder. 
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Shanghai Plaster, Granolithic, 
and Terrazzo
Shanghai Plaster
A typical method of creating a Shanghai Plaster finish in-situ, to an existing wall, is to first 
apply a coat of cement render (stucco) to the wall’s masonry surface, which should be 
correctly prepared, i.e. cleaned, free of dust, dampened, etc. The thickness of this coat 
can vary, which is particularly the case where repairs are being undertaken. The new 
repair material is required to match the existing finish as closely as possible. Repairs are 
frequently more difficult to achieve well, where the size, shape, and colour of the stone 
aggregate chosen for the area of repair are dissimilar to the original. Often, this is the 
case due to discolouration caused by pollution or other agents of decay. This makes 
the existing Shanghai Plaster contrast with the sometimes glaringly clean appearance 
of the new material. Modern cements may also be much darker than older cements, 
further adding to the contrast. An experienced contractor can use tinted cement and 
carefully selected aggregate to lessen the contrast and improve the visual appearance 
of the repair work.  

The manner of finishing, or treating Shanghai Plaster, in order to achieve its distinctive 
exposed aggregate finish is described by Hong Kong’s ArchSD as, “Before the finishing 
coat has set, scrub off the surface to expose the aggregate.”  This relatively simple and 
very clear instruction will yield very different results depending open the person executing 
the work, which is the case with many materials and techniques. 

The following descriptions of what mixture of binder to aggregate defines Shanghai 
Plaster vary depending upon the source. This is not an unusual situation, where a 
material or technique is used over a large, disparate area, for a considerable duration. 
Furthermore, vernacular traditions dictate that methods and materials are adapted to 
suit locally available materials. The following table demonstrates how a material—in 
this instance, granolithic, trademarked in 1880s Scotland 26—can retain its original name, 
while changing considerably with regard to its constituent ingredients. 
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Two examples of Shanghai Plaster 
using different ratios of naturally-
coloured stone chippings to influence 
the appearance, Hong Kong. (Photo by 
Gesa Schwantes, 2020.)

Location Ratio Aggregate Year Mentioned

Hong Kong27 1:0:1 - Finish coat 

1:0:3 - Base coat

Chipping: Granite, white stone, or 
marble between 3 to 5mm 

2017

Singapore28 1:3:4 Granite chippings 1988

Malaysia29 2:1:5 Limestone chippings ≤ 6mm 2005

The above ratios are presented as Cement:Sand:Aggregate  
The thickness of layers vary depending upon the region and application type, e.g. wall, floor, stair treads, etc. 
The year mentions column reflects the date of the source document 
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Granolithic
Granolithic, first trademarked in 1884 is a concrete pavement finish,30 was originally used 
as a top layer over a more solid concrete slab, be it structural or otherwise, to create a 
highly durable, non-slip floor surface. By using a cement-rich mixture and a hard aggregate, 
such as basalt or granite, it became more resistant to abrasive wear than regular concrete 
surfaces. However, it was not only used for floors. Since its inception it has been used 
as an economic and expedient way to manufacture and imitate more expensive stone, 
namely granite. This is partially advantageous when used to manufacture load-bearing 
masonry units for building construction.  

Italian stonemason, sculptor, and master of pietra artificiale (artificial stone), Rodolfo Nolli 
moved to Singapore via Bangkok in 1921. Due to a lack of marble available for carving, 
Nolli put to use the traditional Italian technique of pietra artificiale, which can, at times, 
be indiscernible from granolithic. Since ancient times, Italian artisans had been using, 
lime mortars then terra-cotta to imitate stone. During the nineteenth century, natural 
and eventually Portland cements were used to imitate granite.31  

In order to create the relatively light coloured finish, plain or pigmented Portland cement-
based concrete containing fine, dark basalt chips created a finish indiscernible at times 
from true granite. Across Asia, Nolli’s methods became well-known garnering him a 
reputation as a master sculptor. 32 Nolli’s granolithic, or artificial stone, is represented 
in Hong Kong in the form of several of the HSBC Lions.33 In Guangzhou, granolithic 
finishes are also known as “Italian Plaster,” a possibly reference to the work of Nolli or 
other Italian artisans. 

Location Ratio Size Description Year Mentioned

Hong Kong35 2:1:4 3-10mm Granite or white stone. Trowelled or rubbed. 2017

Hong Kong36 1:0:2 3-10mm Granite or white stone. Washed. 2017

India*37 1:1:2 2.36-
12.5mm 

Granite, basalt, trap, or quartzite.  1970

Malaysia38 2:1:5 ≤ 6mm Granite 2005

USA39 1:1.5:1.5 Cement:Coarse sand:Granolithic grit (basalt) 1907

Cement:Sand:Aggregate Ratio presented as Cement:Sand:Aggregate.  
*Hardener: sodium silicate or Silicoflouride.  
The Year mentioned relates to the year of the specifications publication. 

As per Hong Kong ArchSD’s specifications for granolithic, “Do not bring excessive laitance 
to the surface and remove any which appears.”34 The term laitance is used to describe 
excess water bringing especially fine particles to the surface, where they can form a 
slightly glossy area, less solid than unaffected areas.

Granolithic in Hong Kong has diverged somewhat over time from the original smooth 
finish. The more proud of the cement binder the individual stone aggregate chips are, the 
less the finish is able to imitate a natural stone and it leans towards the Shanghai Plaster. 

Shanghai Plaster, Granolithic, 
and Terrazzo
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Binder Properties40

Binder Lime Cement
Calcium Rich Lime NHL  

(Natural Hydraulic 
Lime) 

Natural Cements Portland 
(CEM) 

Hydraulicity No Yes Yes Yes

Slaking Yes Yes No No

Firing Temp <1200°C <1200°C <1200°C 1450°C

Grinding No No Yes Yes

Quenching Weak Weak Weak Strong

Primary Mineral Ca(OH)2 C2S+Ca(OH)2 C2S  (Belite) C3S  (Alite)

Raw Material A single natural A single natural A single natural A mix of several “artificials” 

Colour White White to light 
grey

Ochre yellow to 
brown

Dark grey to white

MORTAR, RENDER, PLASTERShanghai Plaster, Granolithic, 
and Terrazzo

The following table compares data relating to the most commonly used binders in 
Hong Kong. 
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Reinforced 
Concrete

“Fifty percent of all concrete patch repairs will fail within ten years, with progressive 
deterioration occurring after the repair cycle.  It is estimated by one contributing author 
that 50 percent of construction fees spent in Europe are on concrete repair, and that in 
the United States, over $8.3 billion per annum is spent on reinforced concrete corrosion 
failures.”1 

Concrete comes in a wide variety of forms, from the unreinforced mass concrete of the 
Pantheon of ancient Rome to the precast, post-tensioned shell-like roof of the Sydney 
Opera House. The material science needed to underpin this development is considerable. 
Concrete was used extensively during the Modern Movement that spread across Europe 
in the 1930s and influenced most parts of the developed world thereafter. This explains 
its widespread use in Hong Kong as a key component of the government’s public housing 
programme of the 1960s. 

This section examines the background of the use of concrete in Hong Kong, including 
the range of defects that are often encountered and the repair methods that should be 
employed. 

Brian Anderson
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In its simplest and most common form, concrete is comprised of cement, fine aggregate 
(sand) and coarse aggregate (crushed rock) that are mixed with water, poured into a 
mould and left to cure. Metal reinforcements, usually as deformed steel bars wired 
together to form a cage, are incorporated to provide strength in tension and bending to 
concrete—this is called reinforced concrete. The use of reinforced concrete is widespread 
in Hong Kong, ranging from large-scale civil engineering works, such as bridges, roads 
and tunnels, to regular building construction, where it is used for cladding, floor slabs 
and structural frames. In 2010, it was reported that Hong Kong consumes 10 million 
cubic metres of concrete production per annum.2 Besides being relatively cheap, 
the technological developments of the last century have resulted in a high degree of 
mechanisation in the manufacture of its component materials, delivery to construction 
sites and construction techniques. If constructed correctly, it is also inherently fire and 
water resistant.

Materials
These are typically ordinary Portland cements (OPCs)3 that function as binders and provide 
a chemical set after mixing with water. Aggregates are usually of crushed granite, which 
is readily available in Hong Kong and in this form is angular in shape, providing excellent 
frictional resistance thereby strengthening its performance in compression and shear. 

Workmanship
In good quality concrete of low permeability, the rate of movement of the carbonation 
front is very slow, and provided the concrete has a reasonably low water to cement ra-
tio, and sufficient concrete cover has been provided, the integrity of the reinforcement 
will last for the lifetime of the building.4  

Reinforced concrete construction is one of the few remaining trade skills in Hong Kong, 
most other skills having been transferred to factories or simply abandoned altogether, 
such as load-bearing brickwork and stonework. The inability to recognise the need for 
trade skills in constructing reinforced concrete is itself a cause of premature failure. 
Each of the key tasks involved in constructing a reinforced concrete structure are de-
scribed below. An understanding of these will assist in analysing the nature of defects 
that are encountered in existing structures as well as corresponding remedies.  

The first step is the construction of the mould in which the concrete is cast, commonly 
called “formwork,” which is usually built of timber. Wet concrete is very heavy, so the 
formwork needs to be very secure and able to support the load while it is curing and 
gaining strength. It needs to be constructed accurately so that when the reinforcement 
is placed in it, the specified thickness of cover of the reinforcement is attained. Failure 
to achieve this is often a cause of corrosion of the reinforcement. It also diminishes the 
fire resistance of the structure, which could have serious consequences. 

The reinforcement, like the formwork, needs to be installed accurately for the similar 
reasons of preventing material failure due to corrosion. The type of steel, its diameter 
and arrangement of the bars, all need to be executed out as outlined in the engineer’s 
specifications. 

Once the reinforcement is in place, the concrete is poured into the formwork. Here too, 
there is a degree of skill required. In order to perform correctly, the concrete needs to 
be well-compacted, without any voids. This can be difficult to achieve when the rein-
forcement and/or the shape of the formwork are complex. The ratio of water to cement 
is another crucial factor—a low ratio increases the risk of incurring voids (a low water 
to cement ratio is commonly a necessary component of achieving high compressive 
strength and resistance to carbonation but it also makes the concrete less workable 
and therefore difficult to compact). The compaction process is commonly assisted by 
the insertion of a pneumatic vibrating poker into the wet concrete, however, here too 
it is important that its use is controlled—excessive use will encourage the aggregates 
to sink to the bottom and the cement and water to rise to the top, thus weakening the 
concrete structurally and making it susceptible to increased carbonation.
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Most commonly, reinforced concrete suffers from the effects of carbonation and/or 
chloride attack. Since each of these defects often manifest in environments of high 
humidity, they are, therefore, prevalent in Hong Kong, and among the various defects 
they are, in the author’s experience, the most common. These conditions are exacer-
bated by poor workmanship, which is also a common occurrence for concrete works.5  

Carbonation and chloride attack can exist individually or in combination. Typically, 
these have similar effects—namely, the corrosion of the steel reinforcement and a si-
multaneous reduction in tensile and bending strength. The onset of corrosion damage 
is made visible by cracking of the concrete surface and later, spalling of the concrete 
cover to reveal corroded bars below. Concrete is naturally highly alkaline, which pro-
tects the reinforcement against corrosion by the creation of a thin protective film of 
iron oxide, known as passivity. However, this protective film reduces over time as the 
concrete absorbs carbon dioxide leading to carbonation (further elaborated in the 
section below on Carbonation). The likely tell-tale signs as to which of these defects 
is causing corrosion are that carbonation tends to affect large areas, so numerous 
reinforcing bars may be visible, whereas, chloride attack is often shown by localised 
corrosion. However, this distinction can be disguised by poor workmanship (as noted 
above). Therefore, to arrive at a correct analysis and plan for remedial works, the struc-
ture may need to be tested for the presence of both defects and the cover should be 
measured to assess the quality of workmanship. Each of these defects is explained in 
detail below.

Carbonation
Carbonation is a natural process that occurs in concrete structures due to the absorp-
tion of carbon dioxide by the concrete over an extended period of time, which in turn 
reduces its alkalinity and exposes the steel reinforcement to the risk of corrosion. The 
process only occurs in solution, which means that dry concrete will have a very slow 
rate of carbonation, whereas, for saturated concrete the presence of water acts as bar-
rier to the absorption of carbon dioxide. The most favourable condition for the carbon-
ation reaction is when there is sufficient moisture for the reaction but not enough to 
act as a barrier. The greatest threat is high humidity, which is commonplace in Hong 
Kong.  

The appearance of exposed, severely corroded reinforcement is prevalent in Hong 
Kong, most commonly seen in the soffits of floor slabs. This probably occurs due to 
lack of spacers6 being placed on the formwork when the reinforcement is installed, 
reducing the thickness of cover. This exposes the reinforcement to increased threat by 
carbonation and, hence, increased corrosion. It is therefore imperative to keep con-
crete dry so far as possible to slow down the rate of carbonation. 

Cracking due to corrosion of steel rebar 
(top left of photo), St. Stephen’s Girls’ 
College, Hong Kong. (Photo by Purcell.) 

Cracking due to corrosion of steel 
rebar (or steel beam), First Church of 
Christ, Scientist, 31 MacDonnell Road, 
Hong Kong. (Photo by Purcell.)

Close-up of cracking due to corrosion 
of steel rebar, St. Stephen’s Girls’ 
College, Hong Kong. (Photo by Purcell.) 
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Chloride Attack
The aggressive effects of salt contamination on a wide variety of construction materials 
is a well-recognised concept; it applies also to reinforced concrete. The nature of chlo-
ride attack can be due to one or both of the following: 

“Internal” chloride—is added to the concrete at the time of mixing. For example, calci-
um chloride accelerant admixtures; contaminated aggregates; and the use of seawater. 

The use of seawater for making concrete was widespread in Hong Kong during the 
1960s, at a time when fresh water was in short supply. The salts found in seawater 
present an increased risk of corrosion caused by sulphate attack on the calcium hy-
droxide7  found in the cement. Buildings constructed by the government, particularly 
public housing erected during this period, have been inspected over the years for such 
defects, however, there may be several as yet unidentified buildings (dating back to the 
same time) facing comparable risks of corrosion. 

“External” chloride—penetrates the concrete post-hardening. For example, de-icing 
salts applied to road surfaces in very cold weather; salty atmosphere, such as in ma-
rine environments. 

The chemistry associated with chloride attack is quite complex but in summary, con-
crete has only a limited natural ability to resist attack depending on the type of cement 
used.8 The critical chloride content required to initiate corrosion depends upon wheth-
er the chloride was present at the time of mixing or has entered post-hardening. In 
areas where the concrete has carbonated, by reaction with carbon dioxide, the bound 
chlorides are released that expose the reinforcement to the threat of both carbonation 
and chloride attack.  

Tests for chloride content are carried out by drilling holes in the concrete and testing 
the resultant dust for the presence of chlorides using standard techniques. The fol-
lowing section on Remedial Works presents details of mitigation for these defects and 
repair strategies.

Common Defects

Spalling concrete and corrosion of steel 
rebar probably due to chloride attack, 
University Hall, The University of Hong 
Kong. (Photo by Brian Anderson.) 

Former stable block, Central Police 
Station (Hong Kong) before restoration. 
(Photo by Purcell.)

Cracking and making good due to 
corrosion of steel beam, former stable 
block, Central Police Station after 
restoration. (Photo by Purcell.) 
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Remedial Works

The scope of remedial works is as broad as the materials used and the nature of the 
defect that is being addressed. Those that are most common are described below. 

The early use of reinforced concrete in Hong Kong relied on traditional techniques 
developed in the United Kingdom, including reference to the London County Council 
(LCC) by-laws. The LCC by-laws dated 1915 set down standards for materials and work-
manship, including strength characteristics. When assessing buildings of this period 
the expected standards set out in the by-laws can be assumed and the strength char-
acteristics can be worked out by reverse-calculation. Concrete samples taken from the 
former Central Market in Hong Kong and reported in 2011 indicates a variance of +15% 
for concrete and +27%9 for reinforcement when compared to these standards. Whereas 
in this case the variances are positive (that is, the actual values are greater than the 
standard values) they make the point that careful attention the date of the building 
under consideration is necessary to arrive at an accurate understanding of its strength 
characteristics. This information provides an important baseline from which all analy-
ses should follow. 

Given the range and number of buildings built using reinforced concrete, it is imme-
diately obvious that remedial works are not merely engineering tasks. As Historic En-
gland has stated:

The British Standard BS EN 1504-9:2008 Products and systems for the protection and 
repair of concrete structures. Definitions, requirements, quality control and evaluation 
of conformity. General principles for use of products and systems sets out principles for 
general concrete repair, but many of the methods and materials described therein may 
not be directly applicable to conservation projects.10 

It follows from this that if a repair strategy is regarded merely as an engineering task, the 
result is likely to compromise the heritage value of the element under consideration. 
Architects, surveyors and engineers need to collaborate to achieve an outcome that is 
both fit for purpose and respectful of the heritage value. 

It is evident from the descriptions of common defects given above that concrete is 
vulnerable when it gets damp.  In a naturally humid climate, such as Hong Kong, it is 
therefore imperative that the concrete is kept as dry as possible. In enclosed buildings, 
this can be done by painting it with vapour-resistant paint media. Sound maintenance 
of plumbing installations and of “wet” areas such as kitchens and bathrooms, and of 
course roofs, are essential.   

Where there is evidence of current or previous leakage in a building, surveys, sampling, 
and testing should be carried out.  Surveys can comprise at their most basic hammer 
tapping to search for signs of hollowness in the concrete, which will give early warning of 
damage. Sampling to determine the degree of carbonation can be done by drilling holes 
into the concrete to a sufficient depth to reach the inner edge of the reinforcement and 
to paint the exposed surfaces with phenolphthalein. The concrete surface will turn from 
green to pink where the concrete has not carbonated to the extent that the alkalinity 
remains above pH 9 and therefore not at risk of corrosion.  

For evidence of chloride attack, sampling is carried out by drilling holes in the concrete 
and testing the resultant dust for the presence of chlorides using standard techniques.   

Taukkyan War Cemetery, Yangon, Myanmar. 
(Photo by Brian Anderson.) 

Close-up showing movement of stone 
cladding panels, Taukkyan War Cemetery, 
Yangon, Myanmar. (Photo by Brian 
Anderson.) 

Close-up after stone panel was removed 
to reveal splits in concrete backing 
and corroded steel rebar. (Photo by 
Brian Anderson.) 
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Strategy

Where concrete has been used for elements of structures that are exposed to view or of 
a particular profile, it follows that repairs need to respect the surface finishes, if any, and 
maintain dimensional conformity. It must also be noted that thorough evaluation of the 
feasibility of repairing the structure may result in the conclusion that the building, or at 
least the part under consideration, cannot be saved. There is little point in attempting 
to repair something that is irreparable.  

Assuming then, that a feasible repair strategy is achievable, the methods of repair 
applicable to the effects of carbonation and chloride attack are as follows below. 
Treatments designed to prevent or at least to slow down the rate of degradation are 
also included. The use of cathodic protection as a repair strategy is not discussed on the 
grounds of its invasiveness, which limits the scope of repair. It does, however, improve 
the chances of success of repair and should not be ruled out.  

Prevention
Preventative measures should be undertaken where feasible, either as part of regular 
building upkeep in order to avoid the need for invasive repairs or in conjunction with 
repairs, so that the likelihood of success is improved. These include removing sources 
of water ingress, such as sealing around pipework penetrations, installing flashings at 
abutments, sealing joints, improving ventilation, minimising of condensation risk, and 
so on.  

An invasive preventative measure that may be appropriate is the use of waterproofing 
sealant applied directly to the face of the concrete. This has appropriate applications 
where, for example, the concrete is overlaid with cladding that is coming loose due to 
poor fixity to the concrete behind it. The need to remove the cladding anyway provides 
an opportunity to apply a coating to the concrete and thereby increase longevity without 
any outward sign of repair. 

The application of a new coating has significant implications for any concrete structure, 
however, most concrete buildings in Hong Kong are painted already, so the issues are to 
achieve a high-degree of resistance to carbonation and adherence to any particular colour 
scheme. Anti-carbonation coatings are available in a variety of colours and can generally 
be painted over with decorative finishes (subject to checking for compatibility). Where the 
building is clad with mosaic or tiles, another common scenario, neither removal of the 
existing finish nor painting over may be feasible if the finish is a significant feature of the 
building. In these circumstances, understanding the significant features of the building, 
by means of a formal heritage assessment, is essential. Hydrophobic impregnation11 
may be a suitable remedy in those cases where the existing surface finish is significant.

Close-up showing evidence of corrosion 
at the base of steel post supporting 
balustrade, St. Andrew’s Church 
Christian Centre, Kowloon. (Photo by 
Brian Anderson.) 

Close-up showing cracking of concrete, 
which will allow moisture and carbon 
dioxide to penetrate and accelerate 
carbonation and corrosion of steel posts 
and rebar. (Photo by Brian Anderson.) 

St. Andrew’s Church Christian Centre, 
Kowloon. (Photo by Brian Anderson.) 
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Steel reinforcement cages fabricated for 
installation into concrete foundation 
piles. (Photo by Brian Anderson.) 

Where all other approaches are deemed ineffective or appropriate, concrete affected 
by carbonation and/or chloride attack will need to be cut to fully expose the corroded 
reinforcement, which should be thoroughly descaled and treated with a corrosion 
inhibitor. Where the reinforcement is found to be too corroded to be functional it should 
be supplemented or replaced with new bars wired together.  

Formwork is likely to be needed to support the new concrete depending on the mix 
proportions, which should be designed to match the existing material, at least in the 
finishing layer where the existing is exposed to view. Placing of the repair concrete may be 
difficult, for example where a soffit is being repaired, and the means of placement needs 
to be incorporated into the design and specification. This applies also to the formwork 
design. These aspects should be the responsibility of the designer/specifier and the 
contractor’s role should not be taken for granted. Full compaction is also essential for 
the reasons stated earlier if the repair is to be effective, so here too the responsibility 
of the designer must be to ensure that what is specified is reasonable and practical. 

Lastly finishing, as noted above, the existing finishes may be significant so any repair 
concrete either needs to match or recessed so that a separate finishing layer can be applied. 
In the latter case, the finishing layer will likely need to satisfy the technical standards 
of weather resistance as well as match the existing surface as regards colour, texture 
and so on. The differences that may be expected to arise from the juxtaposition of new 
and old surfaces should be exempted from concern on the grounds that environmental 
conditions will, in time, weather in the new surface. Building conservation is concerned 
with extending the beneficial life of historical buildings so a degree of patience should 
be expected!

Patch Repairs REINFORCED CONCRETE
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Notes

1 Michael Grantham, ed., Concrete Repair: A Practical Guide (Florida, United States: 
CRC Press, May 2011).

2 Rita Yi Lan Li, “Sustainable Development and Concrete Buildings in Hong Kong,” 
at the International Conference on Urban Sustainability (ICONUS), Department of Economics 
and Finance, The University of Hong Kong, November 2010.

3 The term Ordinary Portland Cement (OPC) is commonly used to distinguish it from 
other types of Portland cement that contain specific characteristics, for example: White OPC 
is grey and sulfate-resisting. Other types of cement are used in very specific circumstances: 
high early strength; low heat of hydration (used in civil engineering works); and, historically, 
high-alumina cement (banned by the UK in 1974).  

4 Grantham, ed., Concrete Repair, 10.

5 For example, the incorrect placement of reinforcement bars that provide 
inadequate cover to the reinforcement can lead to early failure caused by corrosion.

6 Spacers—typically small blocks of plastic or concrete attached to the reinforcement 
bars to maintain the required clearances between the bars and outer face of the concrete. 

7 Calcium hydroxide is an inorganic compound that reacts with carbon dioxide to 
produce calcium carbonate and enables concrete to harden.    

8 Types of cement – for example, sulphate-resisting cement is resistant to chloride 
ions. 

9 K. K. Kwan and Tony Read, Ove Arup & Partners Hong Kong Ltd., Conservation of 
Historic Concrete Buildings Case Study Structural and Material Appraisal of the Central Market 
(Hong Kong: ARUP, January 22, 2011) accessed May 15, 2020, http://www.centraloasis.org.
hk/pdf/7%20KK%20Kwan_Tony%20Read_Conservation%20of%20Historic%20Concrete%20
Buildings.pdf. 

10 David Odgers, ed., English Heritage, Concrete: Practical Building Conservation 
(United Kingdom: Ashgate Publishing Limited, April 2013).

11 A process of applying water repellent to concrete. 
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Roofing
A roof defines the form of a building conveying its architectural style, context, and 
history. In Europe, the conical roofs of church towers and turrets illustrate the evolution 
of ecclesiastical architecture. The Cologne Cathedral in Germany, built between 1240 
and 1880, has twin spires that rise 515 feet, reinforcing its founders’ ambitious intent to 
house a reliquary and a place of worship. In Florence (Italy), the dome of Santa Maria 
del Fiore Cathedral embodies the creative genius of Filippo Brunelleschi, who innovated 
the structure’s unprecedented construction.

The different types of roofs seen in Hong Kong are evocative of the city’s history. Post 
1842, clay tiled roofs, a common feature of Chinese architecture, were incorporated into 
the architecture of the colonial period. For example, while the carvings on the street-
facing roof pediments of the Court of Final Appeal, represent British sovereignty, its hip 
roofs display Chinese influences, such as its double-layered clay tiles and eaves that are 
supported by ornately carved teak brackets.

Preserving the physical integrity and architectural character of a roof extends not only 
the lifespan of the building it protects but also the stories it holds. This section provides 
a primer on the various roofing types, their materials, features, and conservation. It also 
includes a case study, demonstrating how forms of roofing disrepairs can be solved 
through research, documentation, and reinstatement of original details.

Andrew Pruss 
Diana Roldan
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Introduction

Preserving the roof is key to the longevity and continued use of a building. The roof 
contributes to the building’s architectural style, taking the shape of a cone, flat, gable, 
or hip, among others. It also reveals the available technology at the time of construction, 
often incorporating features, such as chimneys and other passive forms of ventilation.

While the roof usually serves as a character-defining element of a building, it is primarily 
built to provide protection from the elements. A good understanding of how roofs are 
built and why certain typologies exist in particular contexts, allow building stakeholders 
to employ appropriate strategies in roof conservation.

Roofing Materials
Clay roofing tiles are found throughout Hong Kong (further elaborated in the sections 
on Chinese Architecture and Colonial Roofing Types). Clay tiles are among the earliest 
roofing materials used in historic buildings. Their origin can be traced in China and 
the Middle East, in around 10000 BC.1 Lighter than stone, these tiles are highly durable 
giving the material a long life.

In the mid-sixteenth century, slate was widely used in North America as part of the effort 
to ensure fireproof construction.2 Ordinances in states, like New York, recommended 
the use of slate, triggering a spike in demand that led to the spread of slate quarries in 
Vermont and Pennsylvania.

The abundance of timber in some places, like Virginia or Oregon, USA, encouraged the 
use of lightweight wood shingles from local wood species.3 Traditional installation details 
include, for example, a double-batten system. With this system, the roofing material 
is fastened on wood strips that cross one another, instead of a solid wood deck. The 
wood strips are typically 1.5 x ¾ inch in size and are spaced 12inches apart. This creates 
natural ventilation to the underside of the wood shingles.4

Composition shingles are used in steep-slope roofs and are comprised of weathering-
grade asphalt that gained popularity in the 1890s.5 Composition shingles are generally 
lightweight, as well as fire and wind resistant.

Sheet metal is an alternative to wood or tile, to address complex roof pitch and shapes.6 
Copper with standing- or flat-seams was used in many domes and cupolas. Corrugated 
iron was used in industrial buildings, as their stiffened sheets permitted a great span 
over a lighter framework.

Slate roof, City Hall, Dickson Street, 
Cambridge. (Photo by ERA, 2008.) 

 

Wood shingles, Royal Road, Prince Edward 
County. (Photo by ERA, 2010). 

Asphalt shingle roof, emulating slate, 
St. Thomas street, Toronto. (Photo by 
ERA, 2018.) 

Clay tiled roof, Annandale Estate, 
Toronto. (Photo by ERA, 2018.) 
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Introduction

Flashing Materials
The performance of the roofing material is dependent on how it is used and installed 
in tandem with other roofing elements, such as flashings on roof ridges and valleys, 
gutters on the roof perimeter, and downspouts channelling water from the gutters to 
the ground and away from the building. Flashings are installed to carry water away from 
the building envelope and to support the integrity of the roofing material.

Heavy roofing materials, like clay and slate, are installed with malleable metals, such as 
copper. Cold rolled copper is used for most roofing applications because of its higher 
tensile and yield strength compared to soft copper. Soft copper, on the other hand, is 
used for complex geometries due to its excellent formability. Copper is malleable, easy 
to install, and corrosion resistant. Over time, copper oxidises and develops a green 
patina, which may stain adjacent materials. Copper also reacts when in contact with 
galvanized steel and may scour due to runoff from other building materials. To address 
these issues, copper can be coated with lead. Lead-coated copper provides a durable 
protective finish, but it may be difficult to install because the lead has to be scraped 
before joints are soldered.

Lead is an extremely soft metal. It is used for flashing applications owing to its high 
malleability, ductility, and corrosion resistance. It expands and contracts considerably 
with varying temperatures and is less susceptible to dents and cracks. However, due 
to its toxicity, lead and lead-coated flashings are not installed in accessible areas. They 
are carefully handled during installation to avoid skin contact, ingestion, and to limit 
exposure to lead dust and fumes.

Aluminium has exceptional durability, lightness, strength, and workability. It is also 
easy to bend and work with to fit various roofing details. However, it deteriorates when 
in contact with alkaline materials, such as mortars and concrete, as well as chlorides, 
including those that leach from wood.7 It can also deteriorate when in contact with 
copper, iron, and steel.

Steel is another metal, used for roofing applications. Stainless steel resists corrosion 
without the need to apply a protective coating. It is easy to maintain and is not affected 
by the corrosive alkaline action of masonry materials. It is also easy to form and solder, 
and resists wind damage and denting. Pre-painted steel is another cost-effective roofing 
material, featuring the strength of steel and achieving corrosion resistance with painted 
coatings that can be selected to match historic architectural features. Galvanized steel 
is the most affordable option. It is lightweight, fast to install, and easy to maintain; 
however, it is the least durable.

Slate roofing and lead-coated copper 
flashing at Broadview Hotel, Toronto. 
(Photo by ERA, 2017.) 

Prepainted steel flashing, matching the 
colour and finish of exterior trims at 
Broadview Hotel, Toronto. (Photo by 
ERA, 2017.) 
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Roofs in Hong Kong 
Chinese Architecture Roof Types

Chinese vernacular architecture in Hong Kong was mostly built in the early nineteenth 
century, featuring variations in roof forms, but often, sharing key characteristics, such 
as the use of timber frames and clay tiles. It also incorporates decorative elements, 
signifying the importance of the building and its residents.

Clay roof tiles were first used in Xia Dynasty, often in dark grey colour and installed on 
roof ridges only. Archaeological evidence suggests that pottery drainage pipes appeared 
in the twenty-first century BC and building blocks and roofing tiles in the early 1100 
to 770 BC.8 During this period, roofing tiles were used in large quantities, in plane and 
cylindrical shapes, to construct landmark buildings. Today, roofing tiles that survive in 
Hong Kong’s historic buildings are found in grey and red colours, and in pan, roll, cap, 
and drip tile shapes.

The Yingzao Fashi (Treatise on Architectural Methods or State Building Standards), a 
publication on building standards in China issued during the Song Dynasty, describes 
the manufacture and application of tiles. This document was explored in a journal 
article titled, “Tile and Brick Making in China: A Study of the Yingzao Fashi.”9 Excerpts 
are discussed below.

Traditional tile making involves the preparation of clay, which is comprised of fine sand 
mixed with water. To achieve homogeneity, the moist clay is left to mature overnight 
and then worked on by foot the next day. Historically, a number of techniques were used 
to shape the clay. The technique used in the Ming dynasty, 1368 to 1644 is described 
as follows:

“For ordinary dwellings, the roofing tile is quarter-circular in shape. Digging a pit minimum 
two chi (60 cm) deep to excavate sandless clay, adding water to the clay and tempering it 
to form a homogeneous mixture. The clay then is shaped into a rectangular block. Slicing 
the clay block by 0.03 chi (0.9 cm) with a tensioned wire-bow saw then lifting and placing 
the clay sheet on a circular tub. The tub has four edgeways outward symmetrically; 

Tile Shaping, illustration obtained from Tiangono Kaiwa, 1637. (Source: Guo, 
“Tile and Brick Making in China: A Study of the ‘Yingzao Fashi’.”)
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Clay tile roof and eave tile detail at Tao Fong Shan Christian Centre, Hong 
Kong. (Photo by Andrew Pruss, 2019.)

Roofs in Hong Kong 
Chinese Architecture Roof Types

which divide the sheet into four tiles. When the clay becomes dry the green tiles can 
be easily stripped off the tub.”10

Roof tiles were formed in quarter-circular (banwa) and semi-circular (tongwa) shapes, 
depending on their functions and applications. The wide and concave banwa tiles could 
be used as an under- and over-tile (today, known as pan tiles), while the narrow and 
convex tongwa tiles were only used as over-tiles (today, known as roll tiles). The tiles at 
the first course, along the eaves of the roof, were shaped differently. The eaves-over-tiles 
had round flat ends, while the eaves-under-tiles had deltoid leaf shapes.

After moulding the tiles, these tiles were dried and polished with talc powder or white 
clay, this was called the grey rubbed tile technique (qinggun wa). This technique makes 
the tiles less porous and more water resistant. Qinggun wa lasted until the Ming dynasty 
and was eventually replaced by glazed tiles.

In Northern China, tiles are laid on layers of mud, hemp, straw, and lime to create an 
insulated roof assembly; in Southern China, they are directly installed on timber battens 
to create a ventilated roof assembly. The number of pan and roll tile layers varies: the 
single layered type is used for walkways, ancillary structures, or on reinforced concrete 
slabs for decoration; whereas the Hakka style uses a composite of convex and concave 
tiles with plastered cylindrical seals at the eaves8. This style is economical, and can be 
found in village houses; the double layered type is commonly used for ancestral halls, 
temples, and elite residences.

The widths of the pan tiles are matched to the spacing of the battens to avoid gaps 
that may cause water leakage. If the gap is too wide, the tiles may drop even with slight 
movement. Once the tiles are laid, a Wu Yin render is applied on the roll tile. The Wu Yin 
is a mixture of lime mortar, straw, and Wu Yin powder with saturated red sugar solution 
or Chinese rice wine11. Its black colour symbolises the element of fire, which repels water.

Decorative patterns on end plates 
of eaves-over-tiles. (Source: Guo, 
“Tile and Brick Making in China: A 
Study of the ‘Yingzao Fashi’.”)

Temple at the Tao Fong Shan Christian 
Centre, Hong Kong [above], applied with 
Wu Yin render and eave tile [below]. 
(Photo by Andrew Pruss, 2019.)
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Hong Kong’s, Lai Mansion in Lai Uk Tsuen is a representative example of a building of the 
Qing Dynasty period. It is situated at the centre of the village on a flat site surrounded by 
agricultural lands. It is designated as a Grade 2 Historic Building and is acknowledged 
as a building of special merit that should be preserved. The roof is a key attribute of the 
building. It conveys the economic status of its residents, with its high-quality materials 
and decorative features, including bird motifs, landscape scenery, and floral patterns. 
The roof is in a flush gable form and has no eaves. It is clad in red clay roof tiles in double 
layered type. The tiles are rendered in lime mortar for strengthening and waterproofing. 
Its unique timber roof frame is composed of

China fir purlins that are round in shape and stained in a reddish-brown colour. The 
roof purlins are supported by two-storey high load-bearing brick walls with cavities that 
were filled with lime, sand, mortar, and brick aggregates. The roof battens are secured 
to the purlins using bamboo nails.

Roofs in Hong Kong 
Chinese Architecture Roof Types

Round roof purlins in Lai Mansion. 
(Source: Kwan, T, From the Village to 
the City.)

Decorative plaster moulding on 
gable ends. (Source: Commissioner 
for Heritage’s Office, Hong Kong SAR 
Government, 2016.)

Typical section roof purlins. (Source: Kwan, T, From the Village to the City.)

ROOFING

Flush gable form of roof seen at the Lai Mansion, Hong Kong. (Source: Commissioner 
for Heritage’s Office, Hong Kong SAR Government, 2016.)
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Roofs in Hong Kong 
Colonial Roof Types

Colonial architecture was introduced to Hong Kong with the arrival of the British in 
the mid-nineteenth century. This western style architecture introduced new forms and 
massing that were built with traditional Chinese construction techniques, resulting in 
a cross-cultural roofing typology, co-created by colonial architects and local builders. 
This typology is discussed by Edward Leung in “Accidental Marriage: Chinese Roofings 
on Western Frames of Early Colonial Architectures of Hong Kong.”12

Traditional western style timber truss frames replaced the roof purlins typically seen 
in Chinese architecture. These trusses supported the thin, closely-spaced battens that 
worked well with pan-and-roll roof tiles and laying methods. However, the wide span 
between the purlins of timber truss does not provide the required support for the roof 
tiles and may cause deformation of the roof structure. Certain examples in Hong Kong 
illustrate the innovate solutions to this concern: the Rosary Parish Church (built in 1905) 
opted for deeper and stronger rafters, while the Kowloon Union Church (built in 1927) 
replaced the former closely-spaced purlins and thin battens.

Weather-tightness also becomes an issue when clay tiles are laid on steep roof slopes. 
As a result, colonial buildings were installed with two layers of roll tiles, or double layers 
double roll system; however, this does not address complexities at roof junctions. Pan-and-
roll tiles are forced to be cut, and odd mortar channels are formed. Recent conservation 
projects, such as the roof rehabilitation of the Old Royal Yacht Club, required a deep 
understanding of both traditional English and Chinese roofing details.12 The building’s 
complex roof form created several junctions that were difficult to seal. To address this 
issue, the conservation team applied a combination of lead flashing and Chinese lime 
mortar at these junctions. The materials used were impermeable, non-corrosive, and 
malleable.

Another common roofing type can be found in Tong Lau, or tenement houses, in Hong 
Kong. They typically feature long but narrow building profiles, with 5 metre frontages. 
Chinese fir is seldom able to span this distance, therefore, to support long roof spans, 
columns, beams, and struts are used.

The Yellow House in Wan Chai features a series of pitched roofs combined with a flat roof 
near the parapet. The original clay tiles were laid in double layered double roll system. 
The pan tiles were nailed using brass wires on the edges of timber battens. The top layer 
of roll tiles were covered with charcoal-mixed lime mortar, while the lower layer was 
infilled with lime mortar.

Aerial View of Tai Kwun – Centre for Heritage and Arts, Central, Hong Kong. 
(Source: The HK Hub, 2018.)

Rosary Parish Church, Kowloon, Hong 
Kong. (Source: Google Images, accessed 
2019, https://brideandbreakfast.hk/
wp-content/uploads/2017/10/Joys-Foto-
Sampras-Natalie-Rosary-Church-30-
768x513.jpg.)

Kowloon Union Church, Kowloon, Hong Kong. 
(Source: Commissioner for Heritage’s 
Office, Hong Kong SAR Government, 2017.)

Old Royal Yacht Club, Hong Kong. 
(Source: Leung. Accidental Marriage.)

Yellow House, Wan Chai, Hong Kong. 
(Source: Kwan. From the Village to 
the City.)
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Cambridge City Hall, Ontario, Canada. 
(Photo by ERA Architects, 2006.)

Built in 1857, the former Galt City Hall sits at the heart of the town’s civic centre in 
Cambridge. Designed in Italianate style, the building form is defined by its 2-1/2 storey 
massing, projecting frontispiece, and symmetrical slate gable roof with chimneys, 
projecting pediments, and a clock-and-belfry tower.

In 2006, Canada-based conservation firm, ERA, was involved in the multi-phase 
conservation of the hall, which included the intensive rehabilitation of its roof system. 
Respect for documentary evidence, context, historic materials, heritage fabric, and history 
became primary objective for the work, as defined in the Eight Guiding Principles in the 
Conservation of Built Heritage Properties in Canada. 

Slate Roof Replacement
Research, documentation, and site investigations revealed that previous forms of 
alterations contributed to some disrepairs at roof level. ERA found a deteriorating roof 
assembly that was comprised of a roof deck, covered with felt and a mix of new and 
salvaged slate tiles. The assembly failed to integrate passive roof ventilation, which 
accelerated the deterioration of the slate tiles and the roof prematurely reached the 
end of its life.

ERA detailed a new, double-batten system, comprised of 1 x 3inch counter-battens and 
2 x 3inche battens that were laid at 10inch centre. The double-batten system used non-
standard, 12 x 24 x 1/4inche slate tiles with a 4inch head lap, ensuring that the system 
was to remain watertight. Underneath the double-batten system, a felt underlay was 
installed on the roof deck. An additional waterproofing membrane was also installed at 
valleys, ridges, eaves, and saddles as extra precaution against leaks beneath all flashings. 
While the double-batten system increased the thickness of the roof assembly, it neither 
altered nor obscured the character-defining attributes of the building.

Metalwork and Flashing
At roof level, the cornice details were unusually truncated at the bottom corners of 
the pediments, leaving a gap that allowed for water to infiltrate and compromise the 
physical integrity of the finished woodwork. Reinstating the original details allowed for 
the eavestroughs to be secured and concealed on the gable ends.

Cambridge City Hall, Canada 
Case Study

ROOFING
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Cambridge City Hall 
Case Study

Condition of roof underlay before conservation work. 
(Photo by ERA Architects, 2007.)

New double-batten system. (Photo by ERA Architects, 2007.)

Roof after conservation work. (Photo by ERA Architects, 
2007.)

Replacement slate tiles. (Photo by ERA Architects, 2007.)

Condition of flashing before conservation work. 
(Photo by ERA Architects, 2007.)

New lead-coated copper flashing. (Photo by ERA Architects, 
2007.)
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1 A. Grimmer, and Williams, P, “Preservation Briefs: 30 The Preservation and Repair 
of Historic Clay Tile Roofs,” Preservation Briefs. US Department of National Park Service and 
Cultural Resources: Heritage Preservation Services, September 1992, accessed April 7, 2020. 
https://www.nps.gov/tps/how-to-preserve/briefs/30-clay-tile-roofs.htm.

2 J. Levine, “Preservation Briefs: 29 The Repair, Replacement, and Maintenance 
of Historic Slate Roofs,” Preservation Briefs. US Department of National Park Service and 
Cultural Resources: Heritage Preservation Services, September 1992, accessed April 7, 2020, 
https://www.nps.gov/tps/how-to-preserve/briefs/29-slate-roofs.htm. 

3 S. Park, “Preservation Briefs: 19 The Repair and Replacement of Historic Wooden 
Shingle Roofs,” Preservation Briefs. US Department of National Park Service and Cultural 
Resources: Heritage Preservation Services, September 1989, accessed April 7, 2020, https://
www.nps.gov/tps/how-to-preserve/briefs/19-wooden-shingle-roofs.htm. 

4 S. Park, “Preservation Briefs: 19 The Repair and Replacement of Historic Wooden 
Shingle Roofs.”

5 S. Sweetser, “Preservation Briefs: 4 Roofing for Historic Buildings,” Preservation 
Briefs. US Department of National Park Service and Cultural Resources: Heritage Preservation 
Services, February 1978, accessed April 7, 2020, https://www.nps.gov/tps/how-to-preserve/
briefs/4-roofing.htm.

6 S. Sweetser, “Preservation Briefs: 4 Roofing for Historic Buildings.”

7 R. Pieper, “The White Metals of Early-Twentieth-Century American Architecture,” 
APT Bulletin: The Journal of Preservation Technology 46, no. 1, Special Issue on Modern Metal 
Finishes (2015): 23-28, accessed 30 October 2019, https://www.jstor.org/stable/43390258.

8 Ida Chan (Senior Building Surveyor, Hong Kong Architectural Services Department), 
“Chinese Tile Roofing in Hong Kong” (lecture, Division of Architectural Conservation 
Programmes, The University of Hong Kong, 2019).

9 Q. Guo, “Tile and Brick Making in China: A Study of the ‘Yingzao Fashi’,” The 
Construction history Society 16 (2000): 3-11, https://www.jstor.org/stable/41613810. Accessed 
19 December 2019.

10 Q. Guo, “Tile and Brick Making in China: A Study of the ‘Yingzao Fashi’.”

11 T. Kwan, “From the Village to the City: A Comparative Study of Materials and 
Techniques of the Roof System of Village Houses in Hong Kong’s Rural Areas and of Tong 
Lau in the Urban Areas” (MSc Thesis, The University of Hong Kong, December 2015).

12 Edward Leung, Accidental Marriage: Chinese Roofings on Western Frames of Early 
Colonial Architectures of Hong Kong (Hong Kong: Hong Kong Institute of Architects, 2017).
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Stone 
Stone is among the earliest used building materials. It was used in monuments and 
megalithic structures dating back thousands of years, offering the present a glimpse of the 
past. It conveys, in its physical form, our inheritance from the world’s early civilisations; 
yet, over the years, the longevity and prestige associated with stone makes it valued 
in contemporary usage. Stone is often selected as a critical component in building 
construction serving as part of a foundation or a primary facade, conveying durability, 
solidity and value. 

Stone conservation involves objects and collections as well as buildings and sites. Since 
the 1980s, international research has proliferated in the conservation of stone. The 
documentation of conservation best practices has advanced through organisations, 
such as ICOMOS, The Getty Conservation Institute, and the Association for Preservation 
Technology.  

This section broadly discusses the prevalence, decay, and repair of stone as a building 
material. 

Andrew Pruss 
Diana Roldan
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Stone in Hong Kong

The 2000 Geological Map of Hong Kong depicts a detailed subdivision of the city’s 
stratigraphy. The Geotechnical Engineering Office notes that Hong Kong is primarily 
comprised of two major rock types—volcanic and granitic rocks. Volcanic rocks are 
relatively resistant to sub-tropical weathering producing summits, such as Lantau Peak, 
Sharp Peak and Tai Mo Shan. Granitic rocks, on the other hand, are relatively susceptible 
to sub-tropical weathering and produce the low hills, which are found in areas of Kowloon 
and Tai Lam Country Park. Hong Kong is also comprised of sedimentary rocks, typically 
found in escarpments, such as Pat Sin Leng. Sedimentary rocks, found commonly 
elsewhere, are rarely used in Hong Kong in favour of local material. 

Stone quarrying was a major early industry in Hong Kong. The first quarry sites marked 
the coasts of Kowloon and Hong Kong Island, with granite being the primary export in 
the 1840s. Local granite reached the shores of India, South China, New South Wales and 
even the United States of America (San Francisco). Small quarries flourished prior to 
1966 but were eventually closed in favour of large licensed quarries by 1974.  

By 1987, the demand for locally quarried stone was largely replaced through stone 
imports from the Shenzhen and Zhuhai Special Economic Zones. The popularity of 
reinforced concrete construction also shifted the use of stone as an aggregate. In 1989, 
the remaining quarries at Anderson Road, Lam Tei and Shek O were closed, and the 
sites were proposed to be rehabilitated. 

There are exceptional websites on the history of quarrying in Hong Kong. These include 
the Hong Kong Geology website by the Civil Engineering and Development Department 
(CEDD) and the website by The Industrial History of Hong Kong Group.  

Stone masons in the early twentieth 
century. (Source: Christopher DeWolf, 
Hong Kong’s Industrial History, Part IV: 
The Rock That Built Hong Kong, March 6, 
2019, Zolima CityMag website, accessed 
March 18, 2020.) 

Hong Kong geology map.  
(Source: Geotechnical Engineering Office, Hong Kong SAR Government.)
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http://www.arcgis.com/home/webmap/viewer.html?webmap=2e485490ceef470dbeb752140d61ff89
https://hkss.cedd.gov.hk/hkss/eng/education/GS/eng/hkg/indexe.htm
https://industrialhistoryhk.org/
 https://zolimacitymag.com/hong-kongs-industrial-history-part-iv-the-rock-that-built-hong-kong/
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Court of Final Appeal 
Former Supreme Court,  Hong Kong

The Court of Final Appeal is a prime example of a stone building in Hong Kong. It was 
planned to provide stability and social order in nineteenth century Hong Kong. It formed 
part of the 1889 Plan of the City of Victoria and was situated above the reclaimed lands 
of the Central Praya. It was located on the east side of the Royal Square, facing the grand 
monument of Queen Victoria commemorating her 1887 Golden Jubilee. The design 
was entrusted to the expertise of British architects, Aston Webb and Ingress Bell, who 
designed the Victorian Law Courts in London.  

The Court of Final Appeal was designed as a two-storey granite structure, combining 
English, Greek, Roman and Chinese architectural elements. Roman arches and two-
storey high columns (in the Doric and Ionic orders) supported the flat entablature that 
runs throughout the perimeter of the building and a pediment, hand-carved with the 
imagery of Greek gods, on the west entrance. The local climate called for the need of a 
verandah, a rare feature of its European counterparts in the same style. The verandah 
was deep, blocking the harsh sun rays and cooling the indoors. Other features, such as 
vent covers, were made of ornamental cast iron or steel work, imported from the United 
Kingdom. Wooden frame doors and windows were punctured on each bay, reinforcing 
the Neo-classical principles of order, repetition and symmetry. 

It took around twelve years to complete the courthouse. The construction period was 
challenged by the limited supply of labour and materials, as it coincided with the 
bustling developments of Central Praya. Finally, in 1912, delays were resolved and the 
courthouse, signifying the power of British imperial rule, was formally opened by Sir 
Frederick Lugard, then Governor of Hong Kong.  

The building served as the Supreme Court (1912 to 1984), the Legislative Council Building 
(1985 to 2011) and the Court of Final Appeal (2012 to present). Its elegant elevations also 
served as a backdrop for milestone celebrations, including commemoration events for 
World War I (1919) and World War II (1946 to 1996).  

In 1980, the Hong Kong government recognised its architectural, historical and contextual 
significance to be of the highest merit, designating it as a Grade 1 historic building. In 
1984, its exterior was recognised as a declared monument. 

“Our courts of justice shall always 
surpass all other structures in 
durability, firm set on their foundations 
and built four-square to all the winds 
that blow, as an outward symbol perhaps 
of the justice which shall stand firm 
though the skies fall” 1

–Governor Frederick Lugard, 1912

Court of Final Appeal (Former Supreme 
Court). (Photo by Andrew Pruss, 2019.) 
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Stone Infrastructure 
Hong Kong Examples

Stonewall Tree on Hospital Road, looking 
at the retaining wall of the King George 
V Memorial Park, Central, Hong Kong. 
(Photo by Andrew Pruss, 2019.) 

Masonry retaining walls in western and central Hong Kong. (Source: Sebastian, 
The distribution of masonry retaining walls (in red) in western and central 
parts of Hong Kong, March 15, 2017, Urban Ecology website, https://blog.nus.
edu.sg/urbaneco/2017/03/25/behind-those-walls/.) 

The early settlements of Hong Kong in the 1840s relied on the builders’ ability to overcome 
the region’s sloping terrain. The historic Pottinger Street, named after Hong Kong’s 
first governor Henry Pottinger, was built with uneven stone slabs aiding passers-by to 
navigate its steep slope, while also allowing rainwater to flow on either side of the street. 
Ladder Street in Sheung Wan, also built in the early nineteenth century, between 1841 
and 1850, features over a hundred stone steps connecting the city’s earliest tenement 
houses and significant historic buildings, such as the Chinese YMCA of Hong Kong and 
Man Mo Temple. 

Throughout Hong Kong, stone retaining walls were built spanning hundreds of linear 
kilometres, parts of which have survived as the city’s earliest infrastructure. Today, these 
stone retaining walls represent rare examples of traditional Chinese masonry construction. 
They are primarily comprised of rubble stones, secured to a back-up wall of regular-
shaped stone blocks. They permitted the expansion of the city up to the mountains 
and away from the central areas. This porous wall assembly allowed the seepage of 
water, soil and debris, supporting the growth of the local plant species, such as ficus. 
Over time, they have been referred to, and coined as, stonewall trees, transforming the 
streetscape and adding character to the city’s unique urban fabric. 

 

Historic timeline of stonewall tree development. 

(Source: Anson Ting Fung Wong, “Alternative Futures, A Multifaceted Discussion on Stone Wall Trees,” Stone Wall Tree 
HK website, accessed November 11, 2019, https://www.stonewalltreehk.com/about.) 

Pottinger Street. (Photo by Andrew 
Pruss, 2019.) 
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Stone can exhibit a variety of deteriorations, many the results of long-term impacts. The 
ICOMOS Illustrated Glossary on Stone Deterioration Patterns is an important reference 
for conservationists to accurately describe and categorise the form and severity of stone 
decay. The glossary contains terms related to stone as an individual element within a 
built object or sculpture and does not relate to the deterioration of a stone masonry 
structure as a whole. 

Describing decay requires quantifying decay through documentation. Documentation 
begins with a simple visual examination to determine the location, extent and type of 
decay. Other complex documentation techniques can also be employed, including light 
detection and ranging (LiDAR), ultrasonic measurements, thermography and magnetic 
resonance imaging (MRI), among many others. 

Deterioration can relate to change in the inherent composition or properties of the stone, 
the effects of the environment and weathering, deposit and biological colonisation, 
human impacts and the overall deterioration of a structure where impacts can proliferate. 

Stone Conservation 
Stone Decay

Alveolization. (Photo by Ève Wertheimer, 
2019.) 

Oxalate patina. (Photo by Noah 
McGillivray, 2019.) 

Pitting and chipping. (Photo by Noah 
McGillivray, 2019.) 

Green algae and disintegration. (Photo by Jeff Hayes, 2016.) 

Cracks and delamination. (Photo by Jeff 
Hayes, 2016.) 

Black crust. (Photo by Jeff Hayes, 2016.) 

Alveolization. (Photo by Jeff Hayes, 
2016.) 

Six Families of Stone Deterioration

1.General Terms (Alteration, Damage, 
Decay, Degradation, Deterioration)

2.Crack and Deformation

3.Detachment

4.Features Induced by Material Loss

5.Discolouration and Deposit

6.Biological Colonization
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The Royal Bank of Canada Building, Toronto was completed in 1915. At twenty-storey, 
it was originally the tallest building in the British Empire.2 Its architectural value has 
been recognised through a heritage designation in 1976.3 It features Classical Revival 
style adapted to a high-rise structure and expressed through the unique combination of 
materials—terra cotta, limestone, cast iron, bronze, copper, and grey granite at its base. 

In 2013, conservationists from ERA prepared a Conservation Management Plan (CMP) 
for the Royal Bank of Canada Building to identify, prioritise and cost the work required 
to preserve the integrity of the historic structure. The methodology, findings and 
recommendations for repair in the CMP were guided by widely-accepted standards and 
guidelines, such as the Eight Guiding Principles in the Conservation of Built Heritage 
Properties provided by the Ontario Ministry of Heritage, Sport, Tourism and Culture 
Industries. 

The history, background and heritage designation of the building were first discussed in 
the report. The character-defining elements of the building were reviewed and presented 
to the owners, to highlight the building’s cultural heritage significance. These elements 
include architectural features, such as the building’s orderly fenestration design, its use 
and combination of cladding materials as well as its decorative panels, cornice and dentils. 

The overall condition of the building was then evaluated through the visual inspection 
of each elevation using binoculars and digital cameras with telephoto lens, followed by 
close inspection from a suspended stage. The majority of the deterioration was found 
on the primary south and west elevations; the granite plinths were heavily soiled on all 
sides and were spalling in selective locations; the granite spandrels were also found in 
poor condition and were in need of some replacement.  

Conservation work was recommended to proceed in three phases—the most urgent 
repairs were part of “immediate” work, to be scheduled within one to two years, while 
other forms of repairs were identified as either “short-term” or “long-term” work and 
were designated time frames of three to five years and five to ten years, respectively. 

Royal Bank of Canada Building, Toronto. (Photo by ERA Architects, 2013.) 

Royal Bank Building, Toronto, completed 
in 1915. (Source: Ivan Macdonald, Robert 
McLein, Frederick Reed, Fraser Keith, 
MB Toutloff, 1915).

Royal Bank of Canada 
Case Study

View the Royal Bank of Canada 
building at 8 King Street, Toronto 
here.
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Royal Bank of Canada 
Case Study

The first phase of conservation began in September 2013 and focused on preserving 
the heavily deteriorated granite plinths at grade level and stabilising the remainder of 
the building. The work involved the following scopes: 

Masonry Cleaning 
The granite plinths were cleaned using water and a biodegradable cleaning product 
with zero volatile organic compounds. The cleaning solution was applied using a 
gentle pressure wash. In addition to water wash, poulticing was applied on areas with 
heavy stains. 

Cleaning. (Photo by ERA Architects, 
2013.) 

Pointing. (Photo by ERA Architects, 
2013.) 
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Repointing  
Repointing involves carefully cutting out the old mortar. Approximately 90% of the ex-
isting mortar was removed, and the joints were back-pointed. Back-pointing, or deep 
pointing, involves applying and compacting a mortar fill to eliminate voids between 
the old and new mortar.  

For repointing, Natural Hydraulic Lime (NHL) was selected and used. It is a traditional 
material that hardens by first reacting with water, and then through recarbonation. 
In the nineteenth century, it was largely replaced by Portland Cement, which is hard, 
impermeable, and quick to set. However, over time, the compatibility of NHL with historic 
assemblies was recognised. NHL’s high flexural strength allows materials to move and 
bend without cracking. 

NHL is classified by strength. NHL 5 has the highest bearing capacity and was carefully 
applied within the open joints. It was also used at the vertical joints between the two 
granite units. NHL 3.5, on the other hand, has moderate strength and was used at the 
horizontal joint between the limestone and granite.The pointing mortar was colour-
matched to the existing and adjacent mortar by adding a black pigment, with the 10 
percent ratio as the most compatible. Coarse aggregates were also added to match the 
texture of the historic mortar. 
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Royal Bank of Canada 
Case Study

Crack, Patch, and Indent or Replacement
Crack, patch, and Dutchman repairs are typically quantified by location because these 
forms of deterioration are not uniform and require a specific amount of material and 
labour to address their repair. Before starting the work, the heritage contractor and the 
heritage consultant met on site to confirm that there were seventy locations requiring 
repair. 

Unstable cracks were pinned and patched, while stable cracks were injected with 
dispersed hydrated lime (DHL), comprised of hydrated white lime and mixed water. 
DHL has excellent resiliency and plasticity and can effectively resist freeze-thaw cycles. 
At some locations, stable cracks were patched. Patching refers to a repair area with a 
compound that matches the properties of the existing material, colour, texture, density 
and porosity.  

The “Dutchman” patch, also known as an “indent,” is used for large repair areas. It 
involves squaring or cutting out the repair area to receive a new material, selected to 
match the existing material. The Dutchman patch for this project required salvaging of 
existing stone from the building to achieve an inconspicuous match. These patches were 
anchored in place with stainless steel reinforcement and epoxy adhesive.

Indent repairs showing (from left to right): Identifying damaged area to be replaced; cutting and squaring off spalled 
section of stone; inserting and securing replacement stone into the cavity; matching adjacent stone areas in finish. 
(Photos by ERA Architects, 2013.) 

Before (left) and after (right) crack repairs.  
(Photos by ERA Architects, 2013.) 

STONE
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Notes STONE

1 Hong Kong SAR Government, “CJ's speech at Ceremonial Opening of the Legal 
Year 2012 (with photos),” Hong Kong SAR Government Press Release ( January 9, 2012), 
https://www.info.gov.hk/gia/general/201201/09/P201201090309.htm. 

2 Ivan Macdonald, Robert McLein, Frederick Reed, Fraser Keith, MB Toutloff, “Royal 
Bank Canada Toronto,” in Construction: A Journal for the Architectural, Engineering, and 
Contracting Interests of Canada, Vol. 8 (Toronto: H. Gagnier, 1915), accessed November 11, 
2019,  https://archive.org/details/constructionjour08macduoft/page/n3/mode/2up.

3 “No. 103-76 A By-Law to designate the Royal Bank Building at Nos. 73-79 Yonge 
Street of architectural value,” Ontario Heritgae Trust, accessed June 3, 2020, https://www.
heritagetrust.on.ca/en/oha/details/file?id=2529.
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Timber
Timber was one of the first building materials known to mankind and shaped to suit 
the essential human requirement for shelter. Its use has continually been adapted 
to evermore complex and ambitious applications—from simple lean-to shelters to 
elaborate load bearing structures. Millennia of trial and error has revealed ways to make 
the most of this wonderfully versatile material. The requirement to protect wood from 
the elements to delay its deterioration has allowed for the use of painted decoration as 
well as decorative carpentry and joinery, demonstrating artistic expression, creativity, 
and symbolism.  

To this day we are finding new ways to use timber alongside a growing appreciation of 
traditional techniques. This chapter discusses the historic use of timber in Hong Kong, 
including the timber species used, their application and conservation. 

Darren McLean
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Timber balconies and facades, John 
Thomson Gambling House. Outside Kowloon 
City circa 1870. (Source: National 
Archives, Kew, United Kingdom, 
Identifier:  NA23-14.) 

China top-dog and under-dog “ripping” a 
balk, a Chinese saw mill, Peking, 1900. 
(Source:  Library of Congress Prints and 
Photographs Division Washington, D.C. 
20540, https://www.loc.gov/pictures/
item/2019634045/.) 

Purlin and rafter roof over masonry 
walls. Permanent timber railing and 
gate to main entrance. To the sides are 
timber posts on stone base to prevent 
rotting. Movable barrier. Reclaimed 
logs, possibly fir. Housing Complex, 
Fae Luy Tze Monastery, Guangdong 1870s. 
(Source: John Thomson, China Pearl River, 
1871, https://wellcomecollection.org/
works/kvpmjvqz.) 

Chinese Architecture, particularly that of the houses and palaces, was fully developed 
before the Han Dynasty in 200 B.C. Partly because the seat of the then Government 
occupied the land within the “grand-bend” of the Yellow River, where stone of good 
quality was rare, and partly because timber was in abundance, the prevailing building 
material since then was wood. In the 6th century, curved roofs and deeply projected 
roof-eaves had been achieved to give the facade of the building buoyant and agile 
appearance.1  —Xu Jingzhi (徐敬直, 1906 to 1983) 

 
An architect, Xu was educated both in China and the United States. His seminal work, 
Chinese Architecture, Past and Contemporary (1964) was one of the first works on 
Chinese architecture written in English by a Chinese architect. Through its ancient 
framing techniques, Chinese timber framed structures stand out as one of the world’s 
significant systems of architecture. However, these observations do not strictly apply to 
Hong Kong where the prevailing use of timber was for roof structures, floors, balconies, 
and joinery. Yet Xu’s observations ring true when describing the typical Chinese building, 
as thought of from abroad. The way timber is used in the broader region of China, varies 
considerably. From the earthquake-resilient and dramatically sweeping rooflines of the 
North to the flat roofed homes of the West and purlin and rafter gabled “Mountain Wall” 
(山墙) roofs of Hong Kong.2  

In Hong Kong the threat of earthquakes was not that of northern China. In lieu of the 
elaborate roofs described by Xu Jingzhi, the simple forms of these local buildings were 
detailed with intricate decorations and contained housing compounds, which were 
designed to counter the humid climate. Most of the population, occupying modest 
residences, could not afford decorated plaster over solid masonry. Their homes were 
made of wood and bamboo; unfortunately, few historic examples of these timber 
buildings are surviving today. 

Terminology
There is considerable overlap between the terms Lumber, Timber, and Wood. These 
three words are often used interchangeably, combined with regional differences in their 
meanings, leading to further confusion.  

In North American English, “timber” may refer to standing trees or recently cut down 
logs that retain their barks. During conversion, the logs are cut into smaller, typically 
squared, sections or round poles. These are more suitable for structural performance, 
transport, sale, and use and are now referred to as lumber. Lumber may then be sold 
as rough sawn, typically requiring further processing, or as dimensional lumber ready 
for use, usually having been made smooth on all four long sides. The finished items are 
referred to in a variety of ways, such as timber framed buildings or wooden furniture. 
Timber may also refer to large sections of wood for construction, as used in historic 
traditional, or post and beam3 buildings and ships. 

In British English, the word lumber is not used. The predominant term is timber, which 
may refer to a wide range of items from, recently felled logs to decoratively carved doors 
installed within a Victorian church. Timber is frequently substituted with the words, 
wood, or wooden. Wood may equally refer to the fibres of a tree or to floorboards. The 
two words may often be used both interchangeably and concurrently with the same 
text. Often this is to assist with the flow of words rather than for technical reasons. A 
wood may also refer to an area of forest. In 1726, Englishman Richard Neve provided 
the following description, Timber: “All those kinds of Trees which being cut down and 
seasoned are useful for the Carpenter, Joyner, or other wooden Tradesman to work upon, 
are called Timber when they are cut down, and Timber Trees when they are growing.” 4 

In this chapter, the term timber will be used in keeping with the British English language 
of the publication. 

Characteristics of  
Chinese Architecture
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It is common for different species of timber to appear so similar to be indiscernible to 
the naked eye. Scientific analysis with the aid of a microscope is the usual means of 
species determination. In the distant past, the accurate identification of timber was not 
of great concern, or even possible in many instances. Timber was often labelled using 
terminology based on several factors including its suitability for various applications 
and visual similarity to other woods. Ironwood and rosewood are examples of imprecise 
descriptions for timber based on a limited set of criteria, such as being exceptionally 
hard or deep red in colour. A timber may be described using the well-known terms of 
hardwood and softwood, but they require further clarification. For example, the softest 
commercially grown timber in the world and the model maker’s favourite, is balsa (
輕木, Ochroma pyramidale) and the world’s hardest known species is waddi (Acacia 
peuce)yet both are classified as hardwoods. One definition of tree type and therefore 
the timber they produce, is the tree has cones or flowers: coniferous trees (裸子植物, 
gymnosperm), for example pines, spruce, firs, etc. all have cones and needles so are 
deemed to be softwoods. While hardwoods (被子植物, angiosperms) are differentiated due 
to presence of flowers.5 Another category which, while an angiosperm, is not a hardwood 
and is within the clade, or group, of Monocotyledons. Examples of this which are used 
for construction are bamboo (簕竹属, Bambusa spp.) and various palms, including, but 
not limited to, red palm (椰子樹, coconut palm, Cocos nucifera), and black palm (糖棕
樹, palmyra palm, Borassus flabellifer).6 

Mahogany and teak are specific types of trees and timber, yet various species are 
inaccurately grouped and sold under these names. To the local carpenter who often has 
a limited selection of trees in a given area to choose from, this is of little concern. In the 
best traditions of vernacular building techniques, the best local timber was specified 
for use. Availability, strength, and durability of the timber yielded by the tree were the 
most important factors to the woodworker. This is evident in the terminology used, 
for instance zamu (扎木) is not the name of a species and more of a portmanteau term 
for “the best hardwood you have for sale.” This also applies to meranti, a very popular, 
fast growing tropical hardwood, which is the collective name for timber of the genus 
Shorea (娑羅屬, lauan, Philippine mahogany,7 Shorea spp.). There are approximately 200 
species within this genus ranging in appearance, characteristics, and most importantly, 
durability. From an almost balsa-like beige to a dense dark brown, none of which are 
resistant to weather and insect attack.  

In Hong Kong, the predominant timber for construction was China fir (杉木, Cunninghamia 
lanceolata) also frequently referred to as Chinese fir. Not a true fir, this is an exceptionally 
robust “softwood” very closely related to the North American sequoia, the giant redwood. 
Sharing its relatives’ natural decay resistance, the China fir is high in extractives, such as 
waxes, resin acids, and terpenes, making it unattractive to insects, including termites. 
China fir is the species of choice for Hong Kong’s purlin and rafter over masonry wall 
construction (further elaborated in the chapter on Roofing of this publication) tradition. 

Teak (柚木, Tectona Grandis) along with Mahogany (桃花心木屬, Swietenia spp.) are 
possibly the two most widely-known and sought-after tropical hardwoods. They are of 
course priced accordingly. They are both strong and highly resistant to rot and insect 
attack, while also being considered beautiful by many. Freshly cut teak heartwood is 
yellow, becoming darker with age. Teak is popular for outdoor furniture and high quality 
joinery, such as windows and doors as well as interior finishes. In countries such as 
Burma (present-day Myanmar) where teak is plentiful, it tends to be reserved for high 
quality items, such as furniture. Other species (mentioned in the following sections of 
this chapter) are used for structural components as well as general carpentry and joinery. 

Padauk (大果紫檀, Pterocarpus macrocarpus) is another of the many high quality 
Southeast Asian tropical hardwoods. It was used in the past for miscellaneous tasks that 
required durable and attractive finishes, such as for flooring. Apart from being considered 
a particularly attractive wood, it is known to release a pleasant, yet subtle scent when cut. 
Padauk sawdust is used in the manufacture of incense. Due to its dark red appearance, 
padauk was often sold as a type of rosewood, despite not actually meeting the criteria. 

Teak (Tectona grandis). (Source: Keith 
Lawrence, Teak, 2013, Museum of Fine 
Arts, Boston, http://cameo.mfa.org/
wiki/File:Teak.jpg.) 

Padauk (Pterocarpus macrocarpus). 
(Photo by Darren McLean, 2019.) 

China fir (Cunninghamia lanceolata). 
(Source: Keith Lawrence, China Fir, 
2013, Museum of Fine Arts, Boston, 
File:China.Fir_PMAC.jpg.) 

Pyinkado (Xylia xylocarpa). (Photo by 
Darren McLean, 2019.) 

Timber Species for Construction
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The use of timber in the construction of a new Hong Kong hotel is commented upon in 
an 1891 issue of “The Builder.”  The hotel is described as being built on “the Hong Kong 
Mountain, 1,500 feet above the level of the sea” and constructed of “red brick and stucco.” 
It was noted that “All the woodwork on the first floor is of Indian teak, and in the upper 
ones of hard Singapore wood and Chinese fir.”8  The term “Indian teak” was a general 
description and included teak from Myanmar (Burma) while “Singapore wood” was an 
infrequently used term for meranti and several other similar species.9,10

With regards to timber being a renewable material, it presents different conservation 
challenges when compared to the often more-durable building materials, such as brick 
and stone. However, much like masonry, timber structures are infinitely repairable so 
long as repairs are performed sympathetically and in accordance with conservation best 
practice, described further within this chapter. 

Authenticity of materials and traditional ways in which they are used are core to the 
conservation ethos. Therefore when considering new timber for conservation repairs, 
various factors must be considered, and the particular needs of each project must be 
thoroughly understood. An assessment should be undertaken prior to any assumptions 
being made or specifications being issued.  

The key to an in-depth assessment is by seeking answers to questions such as what 
timber species was originally used; why; was it part of a later intervention; and was it 
the most appropriate choice. Additionally, does the specifier of the repair understand 
the timbers that were historically used in the city/area and their unique traits, such as 
resistance to termite attack?  

In the demanding hot and humid Hong Kong climate, the performance of the timber is an 
important consideration. Therefore, where a particular species has failed to perform well, 
the efficacy of using the same species for repairs, or related new work, should be given 
great consideration. For instance, where the original is known to have poor resistance to 
termites, the use of a more resistant species may be justified. The path to selecting the 
correct materials may not always be easily navigated, but excellent guidelines do exist. 
In the case of repairing wooden heritage, ICOMOS have valuable and readily available 
guidelines. These are discussed in the later sections of this chapter.   

In some situations, the species of timber originally used may no longer be available for 
purchase. The reasons for this may vary, but could include a lack of demand, making it 
economically unattractive for importers and merchants. In the case of Cuban mahogany 
(細葉桃花心木, Swietenia mahagoni) indiscriminate harvesting lead to a total export ban 
in 1946 by the primary producers: Cuba, Dominican Republic, and Haiti.11 However, the 
original species of timber used may not have been accurately identified by the original 
user, specifier, importer, or exporter. Where the timber was imported from afar, a wealth 
of knowledge may not have existed at the destination. Assumptions may have been made 
regarding genus and species, the identification of which may have been be based upon 
limited exposure to the species available from the source country.  

Accurate identification of an “exotic” genus, species and subspecies usually requires 
specialist knowledge. Some situations may have encouraged the commercial definition 
of a species to become somewhat broadened. For example, the 1894 to 1905 London 
Building Regulations stipulated a restrictive list of several species of timber for specific 
uses. These included oak (橡, Quercus spp.), teak, jarrah (Eucalyptus marginata), and 
karri (Eucalyptus diversicolor).12 The purposes included increased resistance to fire, 
durability when exposed to the elements, and where greater than usual strength was 
required, such as for some stair stringers. Apart from oak, the other three species were 
imported from Asia and Australia. Whilst the city authorities of Hong Kong and London 
may have had access to qualified persons, to accurately identify timber, not all parties 
would have. Architects, builders, and clients may have gained their information from 
a timber merchant, who in turn had been advised by the importer. Whilst people may 
consider themselves to have a good knowledge of building materials such as timber, 
the reality may be somewhat different. As an example, the author of this document 
periodically asks students of architecture to name three species of tropical hardwoods, 
excluding teak and mahogany. The response is rarely deafening. In many instances “teak” 

Sustainable Sources  
for Conservation

TIMBER
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is both assumed and specified due to the limited range of the specifiers’ knowledge. 
This situation may be particularly prevalent the further the specifier is located from the 
source of the timber.

Historic sources such as architects’ and structural engineers’ manuals contain extensive 
lists of timber along with recommendations for uses. Many tropical hardwoods are 
more economical, more resistant to termite attack, and able to bear greater structural 
loads when compared to teak so preferable in structural applications. So while teak is 
frequently the default position of the specifier, it was not typically the timber of choice 
for structural work unless it is purchased at an attractive price. The likelihood is that the 
original material was recorded as “teak” or “various teaks” may in all probability have 
been a more termite-resistant, economical, and stronger tropical hardwood, such as 
pyinkado.  

Pyinkado (金車花梨木, Xylia xylocarpa) is native to Myanmar (Burma), India, Thailand, 
and Cambodia. Pyinkado is considerably less expensive than teak, whilst being a 
denser and stronger timber showing superior resistance to termites. In countries such 
as Myanmar where it is grown commercially on a large scale, it is not only considered a 
good alternative to teak or other well-known and highly sought-after tropical timbers, 
but also preferred for both heavy construction and window and door manufacture. Its 
hardness is such that is has a reputation for blunting carpenters’ saws and chisels. It is 
one of the species sold erroneously as teak, due to its passing similarity, to the untrained 
eye. Due to its relatively fast growth, pyinkado is often used as a regeneration crop in 
areas of deforestation. 

The following is a limited selection of timbers known to have been used in Hong Kong, 
either produced within the region or imported. Specific gravity is a valuable means 
of measurement and for the comparison of wood species for strength, durability, 
hardness, and workability. For instance, water has a specific gravity of 1, i.e. one litre of 
water = one kilogram. A 100mm cube (1 Litre in volume) of balsa, would weigh 150gms. 
Being this light, it would float, mostly above the waterline. An identical sized piece of 
waddi, would weigh 1430gms and would sink without hesitation. A greater density and 
subsequently a higher specific gravity, generally equates a more impact resistant and 
durable timber. There are of course exceptions and care must be taken when selecting 
timber for a specific task.

Sustainable Sources 
for Conservation

Note:  In the “field” timber is typically tested with a moisture content of 12 percent. In a scientific setting the ideal is 0 percent 
moisture content. To achieve this, a 25mm cube of wood, as measured along the grain is oven dried at 100°C to 105°C for twenty-four hours.14  
Whist neither species are known to have been imported to Hong Kong in great quantity, and possibly not at all in the case of waddi, 
these species are provided solely for comparison. 

Common construction timber used in Hong Kong

Name Latin Name Specific 
Gravity

Classification Comments

China Fir 杉木 Cunninghamia 
lanceolata

.37 gymnosperm Very resistant to termites

Teak 柚木 Tectona Grandis .66 angiosperm Very resistant to termites
Padauk 大果紫檀 Pterocarpus 

macrocarpus
.77 angiosperm Highly resistant to termites

Pyinkado 金車花梨木 Xylia xylocarpa .72 angiosperm Highly resistant to termites
For Comparison of Density and Hardness

Balsa 輕木 Ochroma pyramidale .15 angiosperm Softest commercially timber available 
Waddi none Acacia peuce 1.43 angiosperm Hardest timber tested 

A Note on Tropical Hardwoods:

Over time the definitions of words such 
as teak, rosewood, and mahogany have 
become decidedly blurred. These are 
often referred to in the plural, for example, 
“rosewoods” or “ebonies,” allowing similar 
appearing species to fall within the same 
non-specific name groups. Subsequently, 
timber may be sold with an incorrect 
species attributed to it. This is far from 
a modern issue with some nineteenth 
century reference books informing the 
reader of “varieties of teak.”13 The “varieties” 
could in fact have been of an undetermined 
species, with a passing resemblance to their 
namesake. Teak plantations established 
in 1800s Africa, from seeds native to 
Southeast Asia exist up to today, and the 
trees produced are authentic teak. Quite 
unhelpfully for the layperson, the unrelated, 
and endangered African species afrormosia 
(大美木豆, Pericopsis elata) is commonly 
referred to as “African teak” despite not 
being of the same genus. African teak  
(多小葉紅蘇木Baikiaea plurijuga) shares 
the same ambiguous naming situation, 
being related to neither genuine teak nor 
afrormosia. Where the identification of a 
particular species of timber is deemed to 
be of importance and accurate species 
matching is required, formal wood 
identification should be performed. This 
should be carried out by a reputable wood 
scientist, experienced in the identification 
of the relevant species.  

TIMBER
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Hong Kong’s European buildings tended to be a more ventilation conscious version of 
established western designs. The necessity to use locally available hardwoods was by 
no means seen as a negative to Europeans. In colonial Hong Kong, large quantities of 
tropical woods were exported to the United Kingdom, Europe, and North America due to 
their qualities of durability and visual appeal. For generations western artisans had been 
improving the art of paint “graining,” where coloured paint and application techniques 
change the visual appearance of a timber species. This technique was typically used to 
imitate a more exotic or expensive type of timber than which was being grained. It was 
common to imitate expensive timbers such as oak or maple. Equally popular imitations 
were exotic hardwoods such as mahogany and rosewood. 

The vernacular Hong Kong masonry buildings are not the large load-bearing timber 
frames, with open interiors, synonymous with northern China. However, their design 
and construction techniques evolved to counter the notoriously high humidity and 
temperatures of Hong Kong and its environs. In a very sophisticated manner, the timber 
framed roofs provide shade via generous eaves and recessed porticos. Open, narrow 
interior spaces with high ceilings encourage air movement. Sturdy and secure exterior 
screen doors and windows also encouraged air flow through the buildings, removing 
hot and humid air.15 Lattice-like interior screens, partitions, and other joinery elements 
were of high quality timber, often featuring elaborate designs and skilfully executed wood 
carvings. Some historic doors and screens are now considered works of art and traded 
as antiques alongside paintings and vases.  In fact, the division between high quality 
joinery featuring woodcarvings, lattice like geometric designs, and furniture is a fine one. 

The importation of timber from other areas of Asia and further afield was required to 
satisfy local demand. However, timber was a commodity that had long been part of 
both the import and export trade of Hong Kong.16 Until the early 1900s, Hong Kong was 
an exporter of indigenous timber to mainland China. However, a lack of reforestation 
lead to an end of the local timber export trade.17 The demand for timber to be used both 
locally in Hong Kong for manufacturing, construction, and re-exporting was met from 
various countries, including Canada. In 1904, Hong Kong imported 331,704 feet B.M.18 
(approximately 783m3) from the Canadian port of Hastings, British Columbia alone.19  

In addition to various local timber species traded under generic names, padauk and various 
other imported tropical species were popular for interior joinery and furniture making. 

Timber Species  
for Joinery

TIMBER

Timber Species used for Furniture20 and Interior Joinery

Name Name Latin Name Classification Description

Camphora 樟樹 Cinnamomum camphora angiosperm Durable. Readily carved.
Xiangzhi 香枝木 Dalbergia odorifera angiosperm Pith may be dark red to purplish and often 

with black grain.
Hong suanzhi 紅酸枝木 Dalbergia retusa

Dalbergia cearensis
angiosperm Reddish coloured woods

Wu/Yinchen 烏木 / 陰沉木 Diospyros crassiflora
Diospyros ebenum
Diospyros pilosanthera

angiosperm Near black in appearance

Tiaowen wu 條紋烏木 Diospyros blancoi
Diospyros celebica 
Diospyros melanoxylon

angiosperm Very Dark, dense wood.

Jichi 雞翅木 Ormosia hosiei
Millettia leucantha
Senna siamea

angiosperm Very dense. Purple to black.

Note: An inexhaustive list.
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Heritage practitioners and professionals are often faced with the challenge of negotiating 
the complex and occasionally controversial world of conservation. From time to time 
attitudes within the conservation community change regarding the use of chemicals. 
Recommendations on their use are periodically revised by international and local health 
and regulatory authorities.21 In recent years increased consideration has been given to 
the unintended results of using some inappropriate chemical products. For example, 
their reversibility and potential for irreversibility, should they be proven as the cause of 
damage, is now given more consideration in selection process. In a few selected cases, 
products previously considered safe, such as some timber preservation treatments, 
have been shown to be at a minimum damaging towards building fabric, and in some 
instances even carcinogenic. Borax (sodium borate) is an example of a product once 
widely use and considered safe as an insecticide and fungicide. Experience demonstrated 
that where an environment was damp, the borax salts were prone to manifest on the 
timber surface. However, where there is zero to minimal risk to mammalian life, borax 
performs a valuable contribution towards maintaining the good condition of timber. 
Attitudes also change towards the repair, and where necessary, the replacement of 
building components. There is an almost universal acceptance that, as much as possible 
of a building’s fabric should be retained, and the mantra of “replacement… [where] 
necessary [it] should respect the character and significance of the structure.”22  

It is the norm for specifiers to stipulate that timber, either new or that being maintained, 
be treated with a wood preservative. This usually refers to a chemically based liquid such 
as Alkaline Copper Quaternary (ACQ). Due to its efficacy, in exceptional cases Chromate 
Copper Arsenic (CCA) may still be approved in the rare instances where there is negligible 
risk to human, animal or aquatic life. These products are usually applied prior to delivery 
to site via pressure treatment and any exposed timber requires reapplication on-site. 
While many highly effective preservatives have been removed from the market due to 
their highly toxic nature, there is an increasing range of alternative products available. 
Specialist advice should be sought from those representing various treatment products 
as well as from impartial consultants, as a chemical may not always be the solution.  

Timber preservatives are considered to offer protection to wood, but protection from 
what? How do we understand the threats, and the steps required to mitigate them? To 
obtain the best results, which could be defined as the eradication or rather, the long term 
delay of the building’s decay, it is essential to understand the threats and the mitigating 
treatments available. There are various known reasons for a buildings decay, known as 
agents of decay (listed below: Agents of Decay from ISO 6241:1984). 

AGENT  ACTION

Mechanical Weather erosion, People, Traffic vibration

Chemical  Salts, Acid rain, Oxidsation, Cleaning agents

Biological Fungi, Insect attack, Plant roots

Thermal  Frost, Fire, Thermal shock

Electrical Lightning, UV radiation

Conservation TIMBER

Purlin and rafter roof, decorated with 
various paint details. Pun Uk, Hong 
Kong. (Photo by Darren McLean, 2019.) 

Purlin and rafter as well as raised 
beam roof. Pun Uk, Hong Kong. (Photo 
by Darren McLean, 2019.) 
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This section focuses on the decay of wood from Wood Destroying Organisms (WDO) 
with an emphasis on understanding terminology. The terms fungicide, insecticide, and 
preservative are examples of generic terms for things that prevent some form of decay 
with no clear distinctions or promises. For example, cigarette smoke can be a form of 
insecticide and paint is a type wood preserver. A preserver, because it blocks Ultraviolet 
(UV) light which has the ability to degrade the lignin within timber. 

Wood Destroying Organisms and Agents of Decay23

Threat/Term Description 
Termites One of 450+ species in Hong Kong and China. 
Wood boring insects Any insect which makes holes in wood, for food or 

shelter.
Fungi A “kingdom” of organisms such as yeasts, mushrooms, 

and moulds. 
Wood rot An often ambiguously used term for fungi and other 

moulds, sap stains, etc. that do not cause actual decay.  
Wet rot Fungi. Most fungi are within this category and require 

relatively high levels of moisture to thrive. 
White rot Fungi. Breaks down lignin and cellulose leaving the 

wood with a spongy texture. 

White rot can refer to both the type of decay caused 
and the white rot fungi.

Brown rot Fungi. For example, Phaeolus schweinitzii breaks down 
cellulose (and Hemicellulose) leaving the lignin 
exposed. Hydrogen peroxide is created as a by-product, 
which passes through the wood. As this causes the wood 
to shrink, a cracking appearance creates the common 
cuboid effect and leaves the typical brown appearance. 

Dry rot Fungi. Dry rots leave the wood appearing as per brown 
rot. However, not all brown rots are dry rot.  

Only a few rots are true dry rot, for instance Serpula 
Lacrymans and Serpula himantioides. Dry rots break 
down cellulose (and Hemicellulose) leaving the lignin 
exposed, cracking creates the common cuboid effect and 
leaves the typical brown appearance. Note: Serpula spp. 
are not known to survive in tropical climates. Any 
alleged instances should be confirmed by a reputable 
laboratory experienced in the identification of fungi.

Soft rot Soft rot fungi can survive in conditions unsuitable 
for brown or white rot—either too wet, cold or hot. 
Soft rot breaks down cellulose in the wood leaving an 
appearance, at times, similar to brown rot.

Sunlight UV light degradation of the lignin within wood.
Moisture Moisture is required to assist fungi becoming 

established. 
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Typical timber decay caused by water 
ingress and fungi. (Photo by Darren 
McLean, 2019.)

Leaking roof causing decay to beam. 
Pun Uk, Hong Kong. (Photo by Darren 
McLean, 2019.) 

English oak attacked by borers. Note 
that only the sapwood was affected. The 
heartwood is undamaged and removal was 
actually unnecessary. (Photo by Darren 
McLean, 2019.) 
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Rot
The terms wet rot, dry rot, soft rot, etc., refer to the vast kingdom of fungi. Fungi propa-
gates using spores, which are almost omnipresent and can remain dormant for extend-
ed periods waiting for the favourable conditions. Those conditions include an optimal 
temperature of between 24 to 32°C and the presence of moisture, specific to the fungi 
type. When temperatures fall below 4.5°C or rise above 46°C, growth stops. Fungi also 
requires an oxygen content of approximately 20 percent and food, with sapwood be-
ing an ideal, carbohydrate-rich food source. While the presence of moisture can lead 
to decay, completely waterlogged wood does not rot due to the absence of oxygen.24  

Sapwood lacks the potentially toxic extractives found in heartwood of some species, 
which provide the natural durability against fungi. Many rot and termite resistant woods 
are high in naturally occurring toxic extractives. While vital to the tree, the extractives are 
toxic to insects and moulds. The extractives are not toxic to humans and are at worst, 
an irritant.  

Fungi favour a wood moisture content of 30 percent or slightly higher and most become 
dormant where the moisture content is below 20 percent. Dry rots are fungi that whilst 
needing moisture to survive, can endure extended periods without moisture by becoming 
dormant. They can remain in this state until sufficient moisture is available to resume 
growth. Dry rots have adapted to obtain moisture from air and soil, helping to perpetuate 
the myth that they survive on truly dry wood. They are also able to transport moisture 
internally via their cotton like fibrous mycelium. As these fungi break down the cellulose 
(and hemicelluloses) the lignin is left exposed. As the cellulose is removed from the wood, 
the lignin shrinks. Cracks are created, producing the common brown cuboid appearance. 

Termites and Wood boring insects
In Hong Kong, there are approximately thirty-four termite species, with most damage 
to timber being caused by Formosan termites (台灣乳白蟻, Coptotermes formosa-
nus). Termite infestations require special treatment in the form of strategically located 
ground baits. The bait traps contain wooden blocks laced with Insect Growth Regula-
tors (IGRs) which interfere with the termite’s chitin production. Standard treatments 
aimed at wood boring insects such as sprays, are proven to be largely ineffectual 
against termites.  

A thorough understanding of the various types of chemicals and how they affect the 
targeted organism is crucial for choosing the correct remediation and prevention mea-
sures. Much effort and expense is wasted in inappropriate measures. For example, one 
natural enemy of wood boring insects is the spider. The eggs of wood boring insects 
are normally unaffected by sprayed chemical treatments. Spraying an area, such as an 
attic, may well kill all the wood boring insects. However, it would also kill all the spiders 
present within the attic too. After a period of time, the eggs would hatch, producing a 
new infestation of wood borers. Depending on the length of time between the spraying 
and the hatching, some or even all of the new insects could survive. The difference 
however is that now the natural predator, the spiders, are no longer present to keep 
the wood borer numbers in check. Potentially the result may be an increase in the 
number of wood borers. 

Conservation TIMBER
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Wood Preservation Terminology25, 26

Item Application Description
Wood Preservatives Generic term To protect timber from 

insects, fungi, etc. 
Mouldicide Generic term 

Mould

Used to control mould.

Fungicides Generic term 

Fungi / Mould

Used to control fungi in 
general.

Insecticides Generic term 

Wood boring insects

Used for destroying or 
repelling insects.

Termiticide Termites US terminology. Pesticide 
for destroying or 
repelling termites.

Ovicides Generic term Used for destroying the 
eggs of insects.

Insect Growth Regulators 
(IGRs) 

Termites 

Wood borers 

Restricts the production 
of Chitin as a result 
insects outgrow their 
exoskeleton.

Herbicides Weeds For killing or inhibiting 
the growth of unwanted 
plants, typically weeds.

Pheromones Attractant Biologically active 
chemicals used to attract 
insects.

Chitin Substance within the 
exoskeletons of insects

A carbohydrate needed 
to form the insect’s 
exoskeleton.

As per most existing timber preservation treatments, the pressure treating of timber 
only partially impregnates the treated wood. In this process, timber is placed within an 
autoclave—a pressurised tank, where the high pressure pushes the chemical into the 
fibre of the wood. Unfortunately the preservative only partially penetrates the surface 
of the timber. It is important to appreciate that it does not protect the entire piece, 
only some distance towards the centre, from the outer surface of the wood. Where to 
timber is incised (needles puncture the surface to allow penetration) the chemical will 
penetrate deeper into the timber. While this is enough to ensure an appropriate level 
of protection, and cuts made to wood will invariably expose untreated end grain fibres, 
making them vulnerable to decay (unless protected with additional treatment). Any 
treatment should ideally be prior to assembly. Wood could be described as a collection 
of straws. Sap (water and nutrients) feeds the tree and is essential for its viability. The 
sap travels through the tree’s network of tubes, or straws, which are to some extent, 
resistant to allowing moisture to enter laterally (along their length). They do, however, 
allow moisture to enter readily through end grain. Wherever end-grain cuts or other deep 
penetrations are made, the wood is more vulnerable to decay. Subsequently, wood tends 
to rot from the end, where knots are present or where some form of cut have been made. 

One of the various classifications that is applied to timber relates to its potential for 
accepting preservative treatment. Where timber is extremely difficult to treat (Class 4), 
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Active fungi growth.  Modern shopfront 
using recycled hardwood, Hong Kong. 
(Photo by Darren McLean, 2019.) 
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a preservative will have negligible to no benefit. Rather than relying on the benefit of 
a preservative, other measures should be taken to protect the timber. The longevity of 
the fabric can be achieved by using good quality carpentry techniques such as tight 
joints that deter water ingress; where appropriate, painting all components thoroughly; 
and good quality fixings and designs that protect the components. This task is made 
easier by keeping timber as dry as possible, for example through eaves protection and 
sufficient ventilation. Additionally, where a species is designated as Class 4, it should 
not be assumed that it is an especially durable species. Meranti (娑羅屬, Shorea spp.) 
is an example of a timber that will not readily accept preservative treatment and is 
also not very durable: not a good choice for external woodwork. Above all, choosing a 
species that is durable and resistant attack from insect and fungi is imperative in the 
humid climate of Hong Kong, where moisture and biological threats are ever present. 
The timbers listed are classified into four groups as follows: :

Classification of the Treatability of Timber (BS EN 350-2 1994)
Treatability Class and Description Explanation
1. Easy to treat Easy to treat; sawn timber can be 

treat penetrated completely by pressure 
treatment without difficulty.  

2. Moderately easy to treat Fairly easy to treat; usually complete 
penetration is not possible, but after 
two to three hours by pressure treatment 
more than 6 mm lateral penetration 
can be reached in softwoods and in 
hardwoods a large proportion of the 
vessels will be penetrated.  

3. Difficult to treat Difficult to treat; three to four hours 
by pressure treatment may not result 
in more than 3 mm to 6 mm lateral 
penetration.   

4. Extremely difficult to treat Virtually impervious to treatment; 
little preservative absorbed even 
after three to four hours by pressure 
treatment; both lateral and longitudinal 
penetration minimal.  

These classifications replace the historically treatability description 
terms of: 

Class 1   Permeable (P)

Class 2   Moderately Resistant (MR)

Class 3   Resistant (R)

Class 4   Extremely Resistant (ER)
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Decorative wooden panelling featuring 
carvings and lattice screen, Pun Uk, 
Hong Kong. (Photo by Yanshan Zhu, 2019.) 

Carving protected from the elements, 
Pun Uk, Hong Kong. (Photo by Darren 
McLean, 2019.) 
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ICOMOS Principles for Timber Conservation
The conservator greatly assisted by the creation of the ICOMOS Principles for the 
Conservation of Wooden Built Heritage, the purpose of which is to define the fundamental 
principles and practices applicable in the widest variety of situations internationally 
for the protection and conservation of the wooden built heritage.27 The principles also 
take into account and respect the world’s vast collection of built heritage with cultural 
significance and unique needs. The principles are based on the Venice Charter (1964), 
Declaration of Amsterdam (1975), Burra Charter (1979), and the Nara Document on 
Authenticity (1994).  The relevant UNESCO and ICOMOS doctrines relating to protection 
and conservation of the wooden built heritage are also taken into consideration.28  

The preceding principles included in the ICOMOS Principles for the Conservation of 
Wooden Built Heritage span various topics, such as “impact, survey and research,” “analysis 
and evaluation,” “interventions,” and “education and training,” among others.  These 
principles are a valuable tool for those negotiating the complex path between modern 
day obligations for lighting, fire resistance, and egress, with the desire to see the historic 
fabric of the building retained. Where there may be a conflict between modern building 
standards and the historic building as is, compromise should always be sought prior 
to making changes. In the case of historic timber, the two most frequently seen topics 
of contention are strength and fire resistance. These are understandable concerns as 
timber is flammable and it does lose strength over the long-term. Timber strengthening 
exercises are at times undertaken due to a perception that structural timber members 
have lost strength over time and are therefore in need to interventions. While timber 
can lose strength over time, research provides us with a wealth of examples of perfectly 
safe and well performing ancient timber structures.29 For instance, many UNESCO World 
Heritage Sites of wooden construction are, in some cases, many centuries old and in 
perfectly good condition.30 Older wooden structures were often built in, what could be 
considered, an over-specified manner. The wooden beams and joists were larger than 
what was actually necessary at the time of construction compensating for the slight 
loss of strength over many centuries. Interventions to historic buildings should never 
be specified by those without specialist training in the assessment of historic structures. 
However, fire concerns may be mitigated with additional detection and suppression 
systems. Where appropriate, increasing building egress in the form of fire escapes and 
the use of fireproof materials, such as intumescent varnishes and paints is possible. 
Where timber strength is a concern, complementary reinforcing structural members of 
metal, timber or other material may be of used to enhance the load-bearing capacity of 
the structure. This could involve measures such as steel rods or plates installed within 
or alongside existing components. A primary goal of building conservation is to retain 
as much historic fabric, and therefore authenticity, as possible. As a rule, all options 
should be considered prior to the removal of historic fabric, all too easily done in the 
case of timber.  

Whatever the structural solution, it must address a clearly defined and real problem and 
implemented sympathetically.  
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Ornate carving protected from elements. 
Pun Uk, Hong Kong. (Photo by Darren 
McLean, 2019.) 

Ornate carving exposed to the elements.  
Pun Uk, Hong Kong. (Photo by Yanshan 
Zhu, 2019.) 

Zhonghau Street, Huada District, 
Guangzhou. (Photo by Darren McLean, 
2018.) 

Designs of Chinese buildings. (Source: 
Chambers, Designs of Chinese Buildings, 
Furniture, Dresses, Machines, and 
Utensils.) 
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An Example of Changing Conservation Techniques
Epoxy as a timber repair material was commonly considered a logical progression in 
timber conservation during the 1970 to 1990s. It’s not difficult to see why: These resins are 
long lasting, weather resistant, coloured, shaped prior to hardening, and can be carved 
once dry. When new, they can achieve a close match with exiting timber. Unfortunately 
the epoxy resins of this time period were not flexible. They did not perform well over 
the long term in response to the natural movement of the timber and accommodated 
it poorly. This allowed moisture ingress and decay ensued. Apart from the technical 
drawbacks, these repairs interfere with the authenticity of the building fabric.  

The preferred method of repair as per the ICOMOS Principles for the Conservation of 
Wooden Built Heritage (at the time of writing) is to replace badly decayed wooden 
sections with new, compatible wood. Where there is only minor or surface deterioration 
of the wood and the source of the problem has been removed (insects, fungi, moisture) 
the timber may be left as is, assuming it is safe to do so. This has the advantage of 
maintaining craft skills, which epoxy repairs do not require. The integrity of the building’s 
authenticity is maintained. However, some high quality modern resins do adhere well to 
wood and can maintain flexibility after setting. In instances where a minor resin repair 
would prevent the wholesale replacement of a large section of wood, this may be the 
most pragmatic solution.
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1980s Resin repair of rotted timber. 
Blue = Resin. Green = New Wood, the 
current preference for repair. [Source: 
David.J. Swindells, Restoring Period 
Timber-framed Houses (London: David & 
Charles, 1987).] 
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Carpentry as a Skill 
Apart from creating well ventilated and possibly elaborately decorated interiors, timber 
usage in Hong Kong’s masonry buildings typically involved purlins to support roof rafters, 
which had fired clay roof tiles laid directly upon them (elaborated in section on Timber 
in Hong Kong). To improve workability, appearance, and resistance to agents of decay 
(elaborated in the following section on Destruction), all structural timber was debarked 
and the sapwood, which is vulnerable to decay, was removed. The heartwood log was 
then rounded with an axe or adze and made smooth creating a straight, round purlin on 
which the square edge rafters were laid. Unlike western roof carpentry which normally 
uses large sections of timber laid on edge, the Chinese tradition makes efficient use of 
smaller sections timber, laid “on flat.” Here much of the weight of the tiles is passed 
through to the sturdy purlin, which is larger in size compared to western purlins. The 
high quality of local carpentry was well documented by European visitors, with Chinese 
interior designs featuring prominently in European books, such as Designs of Chinese 
Buildings, Furniture, Dresses, Machines, and Utensils.31 

Thanks to a wealth of ancient books, much is known about historic carpentry and 
carpenters: The timber species used, the carpenter’s apprentice regime, the auspicious 
days on which to install the various timber components, and the artisan’s guild 
obligations.32 The wealth of texts available that relate to historic carpentry probably 
relates to the number of artisans involved in the woodworking industries and the 
reverence with which timber construction was treated.   

Ming dynasty work obligation shifts of building trades according to the 
1393CE regulations 
Craft Registered Persons
Carpenters  木匠 33,928
Sawyers  鋸匠 9,679

Total timber trades 43,607
Total masonry trades 14,983

Source: State and Crafts in the Qing Dynasty (1644-1911) Christine Moll-Murata33

A Note on Conservation Education
Without the appropriate skills and understanding of built heritage, it is not possible to 
appropriately maintain building fabric. Thankfully, in many parts of the world high levels 
of skill still exist and contribute to the maintenance of structures of historic significance. 
On a positive note, in recent times there has been an acknowledgement of the importance 
of retaining traditional skills and a growth in the number of students learning some trade. 
The highly skilled craftspeople and other experts who maintain historic buildings in a 
manner, true or close to their original form should be appropriately praised and their 
knowledge documented. 

Conservation
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Appendix: 
Timber Trade in Nineteenth Century Hong Kong

Carpenters

Name 1874 1879 1885

晉來 Chun Loi 237 Queen’s Road East 259 Queen’s Road East
逢勝 Fung Shing 9 Lyndhurst Terrace 9 Lyndhurst Terrace 27 D’Aguilar Street
協勝 Hip Shing, Ahok 19 D’Aguilar Street 19 D’Aguilar Street 19 D’Aguilar Street
廣昌 Kwong Cheong 40 Wellington Street 
廣發 Kwan Fat 44 Wellington Street 
廣來 Kwong Loi 75 Wellington Street 
廣成 Kwong Shing 9 Wellington Street 10 Wellington Street 30 Wellington Street 
廣悅隆 Kwong Yuet Loong 6 D’Aguilar Street 6 D’Aguilar Street
萬來 Man Loy 29 D’Aguilar Street
萬成 Man Shing 8 Wellington Street 
茂發 Mow Fat 11 Lyndhurst Terrace
茂生 Mow Shang 45 Wellington Street 21 D’Aguilar Street
茂和 Mow Wo 35B Wellington Street 7 Lyndhurst Terrace
新美南 San Mi Nam 89 Wellington Street 
勝和 Shing Wo  26 Wellington Street 23 Wellington Street  
勝和 Sing Wo 14 D’Aguilar Street
泰利 Tai Lee 5 Lyndhurst Terrace
泰益 Tai Yik 48 Stanley Street 34 Stanley Street 34 Lyndhurst Terrace
德昌 Tak Cheong 11 Webster Row
德全 Tuk Chuen 28 Queen’s Road East 30 Queen’s Road East
德茂 Tuk Mow 55 Wellington Street 55 Wellington Street
Carpenters
Name 1874 1879 1885
德泰 Tuk Tai 9 Wellington Street 
同興 Tung Hing 20 D’Aguilar Street 21 D’Aguilar Street
同茂 Tung Mow 83 Wellington Street
同盛 Tung Shing 39 Wellington Street 53 Wellington Street 
同源 Tung Yuen 90 Wellington Street
永祥 Wing Cheung 26 D’Aguilar Street
永利 Wing Lee 2 Duddell Street
永成 Wing Shing 9 Wellington Street
和豐 Wo Foong 55 Queen’s Road East
和生 Wo Shang 4 Wellington Street 
和隆 Wo Loong 7 Lyndhurst Street
匯隆 Wui Loong, Yee Look 12 D’Aguilar Street
匯隆 Wui Loon 12 D’Aguilar Street
匯隆 Wui Loong, Yu Look 16 D’Aguilar Street
怡源 Yee Yuen 65 Wellington Street 65 Wellington Street 

Total Listed 13 20 20

Continued >
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Building Contractors
Name 1874 1879 1885
昌利 Cheong Lee 88 Wing On Lane 
廣勝 Kwong Sing 64 First Street
廣德 Kwong Tuk 66 First Street 66 First Street, West 

Point
66 First Street, 

West Point
廣來 Kwong Loi 51 Second street, West 

Point
51 Second street, 

West Point
廣源 Kwong Yuen 33 Bonham Strand 35 Bonham Strand
順義 Shun Yee 3 Second Street, West 

Point
德源 Tuk Yuen 79 Queen’s Road East 57 Queen’s Road East 57 Queen’s Road East
同合 Tung Hop, A-Sau 20 Queen’s Road West
同華 Tung Wah 73 Queen’s Road
同德 Tung Tuk 27 Wan Chai
永福 Wing Fuk, A Ting 50 Queen’s Road East
和記 Wo Kee 92 Queen’s Road East
Building Contractors
Name 1874 1879 1885
怡德 Yee Tuk 50 Queen’s Road West 51 Queen’s Road East
裕慶 Yü Hing 142 Queen’s Road West
裕隆 Yue Loong 10 Gage Street

Total Listed 7 8 6
Chair Makers
Name 1874 1879 1885
義祥 Yee Cheong 14 Wellington Street
義祥 Yee Cheung 14 Wellington Street 34 Wellington Street
義德 Yee Tuk 12 Wellington Street
義和 Yee Wo 18 Wellington Street
裕德 Yü Tuk 32 Wellington Street
裕和 Yü Wo 16 Wellington Street 36 Wellington Street
裕和隆 Yuet Wo Loong 16 Wellington Street

Total Listed 3 3 3

Continued >
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Timber Yards
Name 1874 1879 1885
巨成 Kü Shing 82 Queen’s Road West 82 Queen’s Road West
均泰 Kwan Tai 140 Queen’s Road West 200 Queen’s Road West
三和 Sam Wo 50 Queen’s Road 56 Queen’s Road East
生隆 Sang Loong 97 Queen’s Road 

Central
107 Queen’s Road 

Central
泰享 Tai Hang 91 Queen’s Road East 101 Queen’s Road East
泰順 Tai Shun 135 Queen’s Road East
同茂 Tung Mow 196 Praya West
永利 Wing Lee 12 West Point
永隆 Wing Loong 91 Wellington Street 105 Wellington Street 
怡泰 Yee Tai 116 Queen’s Road 132 Queen’s Road

L. Mallory, 
Proprietor

Hong Kong Timber Yard (香港
灣仔木園), Wan Chai 

Hong Kong Timber Yard, 
Wan Chai 

Total Listed 0 10 9

The above listed Hong Kong based carpenters, building contractors, and timber yards 
are known to have been listed in the 1874, 1879, and 1885 issues of The Directory & 
Chronicle for China, Japan, Corea, etc.34 Between 1874 and 1885 some property address 
numbers changed, even where the street remained unchanged. This may be due to the 
business relocating to nearby premises, however the large number of changes may 
reflect a reallocation of property numbers. There are some inconsistencies in spelling of 
names may have led to double entries and several addresses appear to be incomplete.
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Accessibility
The conservation of heritage places often involves adapting the existing built fabric to 
accommodate the diversity of contemporary users. While many heritage places were 
constructed at times where architects and builders were not typically concerned with 
making their projects accessible and comfortable for those with disabilities, today there 
is global consensus that the built environment must consider the needs of all users, not 
just the able-bodied. 

This shift in values has precipitated the development of laws, principles, and strategies 
geared towards improving accessibility in new design. However, in the case of adapting 
existing buildings, particularly those of cultural heritage significance, there can be 
conflicts of value that pose a particular set of challenges. This section will explore the 
topic of accessibility through a discussion of disabilities, barriers, and best practices for 
accommodating them. These concepts must be balanced with principles of heritage 
conservation to achieve effective and equitable outcomes. 

Andrew Pruss 
Noah McGillivray
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Disabilities and Barriers

Disabilities
A disability is defined as a condition or function judged to be significantly impaired relative 
to the usual standard of an individual or group.1 The term is used to refer to individual 
functioning, including physical impairment, sensory impairment, cognitive impairment, 
intellectual impairment, mental illness, and various types of chronic condition.  

Types of Disabilities3

1. Vision
2. Hearing
3. Thinking
4. Learning
5. Movement
6. Mental Health
7. Remembering
8. Communicating
9. Social Relationship 

Barriers
Barriers to accessibility are obstacles that make it difficult or impossible for people with 
disabilities to fully engage with their environment. They can prevent the disabled from 
engaging in activities as fundamental as working, shopping, and taking public transport, 
at significant costs to their livelihoods, lifestyles, and safety. When we consider barriers to 
accessibility, many people think first of physical barriers: for example, a person who uses 
a wheelchair not being able to enter a public building because there is no ramp. While 
physical barriers may be the most obvious, there are many other kinds of barriers that 
must be considered when planning for accessibility. To create an accessible environment, 
all barrier types must be evaluated, considered, and addressed. Barriers can be broadly 
categorised into five types:2  

Attitudinal Barriers are the discriminatory perspectives, ideas, and attitudes of individuals 
that target the disabled. These barriers can only be addressed via cultural change, which 
can be brought about through education, training, exposure, and role modelling.  

Organisational or Systemic Barriers are the discriminatory perspectives, regulations, and 
systems belonging to groups rather than individuals that prevent disabled people from 
assuming an equal role within an organisation. Systemic barriers must be addressed 
with the support of an organisation’s leadership and start with the consultation of those 
affected. 

Architectural or Physical Barriers are components of built form that create barriers to 
persons with disabilities. These barriers result from the form, dimension, and functionality 
of elements, such as a building’s stairs or doorways, the layout of rooms, or the width 
of halls and sidewalks. Physical barriers must be addressed largely with physical 
interventions that modify or eliminate the problematic element. 

Information or Communications Barriers occur when there are barriers to the transmission 
of information (visual, auditory, or cognitive) that adversely affect those with sensory 
disabilities. To address communications barriers, information must be sent and received 
on multiple channels that can cater to different types of disabilities, such as auditory 
and tactile (braille) messaging. 

Technology Barriers occur when any piece of technology is designed such that those with 
disabilities cannot properly use it without assistance. While all technology is developed 
to aid the user, the design process can result in unintended barriers which prevent equal 
use by all. Technology barriers must be addressed through design. 

Stairs are common physical barriers to access. (Source: Unknown, Eligible 
Conditions and Disabilities For SSD, Ohio Disability Law website, accessed 
April 7, 2020, https://www.ohiodisabilitylaw.com/blog/eligible-conditions-for-
ssd-benefits/.) 

Blindness is an example of a sensory 
impairment disability. (Source: Andrey 
Popov, Woman explaining blindness when 
crossing the street, April 27, 2018, 
iStock photo website, accessed April 
7, 2020, https://tinyurl.com/v4zmhs6.)  

Physical barriers as small as curbs can 
be major obstacles for the disabled. 
(Source: Division of Medicine and 
Science Collections, National Museum 
of American History.  Retrieved at 
Smashing Barriers to Access: Disability 
and Curb Cuts, by Julie Peterson (July 
15, 2015): National Museum of American 
History Blog, accessed April 7, 2020, 
https://americanhistory.si.edu/blog/
smashing-barriers-access-disability-
activism-and-curb-cuts) 
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Balancing Conservation  
and Accessibility
Designing For Accessibility
In order to clarify the objectives of using design to address accessibility issues, two 
standard concepts will be introduced: Barrier Free Design and Universal Design. These two 
approaches can sometimes be codified and enforced through law or can be voluntarily 
adopted by the designer or client.  

Barrier Free Design is a process that takes into account the physical mobility challenges 
of various types of users and seeks to build spaces that are free of physical obstacles, 
which would impede access by these users.  

Universal Design is a broader process that takes into account the challenges and 
disabilities of all possible user groups, not just those with movement disabilities, and 
applies this analysis to a design approach that is concerned not only with buildings and 
landscapes, but also products, communications, and processes.4 

Historic buildings and landscapes are protected for the benefit of individuals and 
communities. This benefit can be strictly functional but is often also cultural and symbolic. 
While heritage buildings are irreplaceable, they sometimes need to be modified to 
meet changes in the needs of occupants, environmental/technological conditions, and 
evolving cultural values. The survival of historic buildings depends upon their viable 
use.  Alterations to improve accessibility are not in conflict with a sound conservation 
strategy—they are essential parts of it, provided they are carried out in adherence with 
the standards of best conservation practice.  

As advocated by international charters, conservation works should do as much as 
necessary and as little as possible.5 In the case of accessibility improvements, the first step 
is to determine what is necessary (i.e. clarifying the accessibility challenges, objectives, 
and required alterations) and the second step is determining how the measures can be 
implemented while minimising impact on the heritage fabric. While these interventions 
should be physically and visually compatible with the historic place, they should also 
be subordinate and distinguishable from the existing fabric, such that one can legibly 
apprehend the evolution of the building or landscape. 

Few historic places were originally designed to be accessible to all and present challenges 
in providing easy and barrier-free access. Nonetheless, it is possible to improve their 
accessibilities through innovative management practices, sensitive design interventions, 
or a combination of both. The next section will outline a multi-step approach to planning 
for accessibility improvements in heritage places, including auditing and assessing the 
accessibility concerns and barriers, conducting a conservation assessment to identify 
significant attributes of the place, and generating a plan to implement the alterations. 

Principles of Heritage Conservation 6

1. Conserve the value of a historic 
place by maintaining its 
character defining elements.

2. Conserve all previous alterations 
that are now character defining 
elements.

3. Promote minimal intervention in 
new work.

4. Repair rather than replace 
historic fabric when possible.

5. Make new work subordinate, 
legible and distinct from the 
historic place.

6. Use materials and methods of 
work appropriate to the historic 
place.

7. Ensure easy reversibility of 
alterations.

8. Properly record all alterations.

Accessibility ramp at Casey House in Toronto. (Photo by ERA, 2013.) 

Municipal design guidelines for an 
accessible lavatory, Mississauga, 
Ontario. (Source: Unknown, “Design 
Requirements,” in City of Mississauga 
2015 Facility Accessibility Design 
Standards, 2015, http://www7.
mississauga.ca/Departments/Marketing/
Websites/Accessibility/Mississauga_
FADS.html.) 
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Accessibility Audit
The audit will assess and document barriers which exist within a building or landscape. 
The audit should consider the following:

Exterior Access:� Accessible transit, parking, signage, path of travel to entry (continuity 
of ground plane, slope of terrain, width of path of travel), entry (clearances, landings, 
door operation, visibility)

Interior Access:�  Entrances, doors, thresholds, hallways and corridors, washrooms, 
handrails, elevators, signage)

Information and Education:�  Informing visitors of accessible routes and systems, 
training staff to accommodate accessibility challenges, staying up to date with most 
current best practices

Communications:� Multi-channel communications, accessible web content

Conservation Assessment
The purpose of the conservation assessment is to confirm the significance of the place 
along with its character-defining elements (CDEs). The assessment will also provide an 
appraisal of the current condition of the identified CDEs in relation to the accessibility 
audit. For example, the assessment could identify unsympathetic previous alterations 
at an entry to a building that would make that location a good candidate for a ramp 
feature prioritised by the audit. The conservation assessment should be carried out 
by qualified professionals with experience in conservation work, though any prior 
experience in barrier free or universal design is an asset when conducting this analysis. 

Access Plan
The audit and assessment provide sufficient background to prepare a more detailed 
access plan that accommodates and balances the needs of accessibility and conservation. 
Generating several schematic design options for implementing the priority items from 
the accessibility audit will make clear which strategy would be most impactful on the 
highest valued CDEs of the heritage place, as per the conservation assessment. Conversely, 
examining the conservation assessment will identify areas in the place where there 
are either few valuable CDEs, or the historic fabric has been previously modified: these 
locations can then be marked as the most appropriate for accessibility interventions. 
Once a strategy is determined, the consultant’s plan should be reviewed with users and 
disability advocates to ensure the proposal reflects their needs.

Access Strategy
Implementation

Staircase block addition (1997) at Ohel 
Leah Synagogue (1906), Hong Kong. (Photo 
by Andrew Chester Ong.)

Lowered front door threshold to create 
an accessible entrance at 21 Grenville 
St. in Toronto. (Photo by ERA, 2019.) 

Accessibility ramp integrated into the front yard landscape of a heritage 
building at The Arquives in Toronto. (Photo by ERA, 2019.) 
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Tai Kwun Centre for  
Heritage and Arts, Hong Kong 
Case Study

The adaptive reuse of Tai Kwun – Centre for Heritage and Arts (former Central Police 
Station compound) posed several challenges for accessibility as the site was located 
on a significant incline and many of its buildings were not accessible. The design team 
(Herzog de Meuron, Rocco Design Architects and Purcell, conservation architects), 
addressed these challenges carefully utilising the site’s natural topography and conserving 
its character-defining elements while surgically inserting accessibility improvements.  

With much of Tai Kwun surrounded by walls and few existing openings at grade, the 
accessible site entry points are located within the buildings themselves, with one situated 
at the north within the Police Headquarters Block, and another at the southwest within the 
Bauhinia House building—both locations having vehicular access for convenient drop-off. 
After entering these buildings through street level doorways, elevators concealed within 
the complex structures become the principal means of accessible vertical circulation. 
This strategy successfully balanced accessibility objectives with the concerns of heritage 
conservation. Employing exterior ramps instead would demand a significant area of 
the site to accommodate the large changes in elevation—impacting the existing fabric, 
but also creating long and arduous accessible travel routes for users. Housing the new 
elevators wholly within the existing and new buildings avoided any visual impact to the 
exterior appearance of the complex.  

The design team were able to treat the compound of buildings holistically, recognising 
that floor areas in adjacent buildings could be connected via exterior elevated walkways. 
By bridging from an accessible building to the upper stories of an adjacent building that 
had entrance barriers, the designers were able to make the entire site accessible without 
extensive alteration to the heritage fabric. Subtle and reversible ramp interventions 
allowed access into buildings with raised entrance thresholds addressing the issue of 
Tai Kwun’s physical barriers. 

The complexity of navigating the site and the potential hazards of elevation changes 
created barriers for the visually impaired. In response, the design team introduced 
a comprehensive tactile wayfinding program that encompassed the entirety of the 
compound. Plaques are installed throughout the site, which provide information in braille, 
as well as tactile maps that can help an individual locate themselves and navigate to 
their next destination. The routes between points of interest are demarcated with tactile 
paving, which is also used to provide warnings in advance of stairs and other hazards. 

Accessible Entry Points
Accessible Bridges

Elevators

Diagram of accessible route between 
site entry points. (Source: TaiKwun, 
A Tour of Tai Kwun, Tai Kwun website, 
accessed April 7, 2020, https://www.
taikwun.hk/en/taikwun/about/buildings, 
annotations by ERA.) 

(below) Bridges between adjacent 
buildings in the compound. (Source: 
Iwan Baan, Herzog & de Meuron and 
Purcell transform Hong Kong's colonial 
buildings into Tai Kwun art centre, 
Dezeen website, December 2018, accessed 
April 7, 2020, https://www.dezeen.
com/2018/12/05/tai-kwun-art-centre-
hong-kong-herzog-de-meuron/.) 

Paving with tactile wayfinding features. 
(Photo by ERA, 2019.) 

Ramp to address raised entry thresholds. 
(Photo by ERA, 2019.) 
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The Canada Life Building (1931), at 330 University Avenue in Toronto, is a fifteen-storey 
office building designed in the Beaux Arts style by architects Henry Sproatt and Ernest 
Rolph. ERA Architects was commissioned to develop a strategy for creating a fully 
accessible point of entry to the building, and accordingly began with both an accessibility 
audit and a conservation assessment.  

The accessibility audit revealed that the only existing accessible entrance at the building 
was located at the rear. While the rear entrance was equipped with a power operated 
wheelchair lift, the dimensions of the lift were small—people using larger mobility 
devices were not be able to access the building. There was no vehicular access to the 
rear of the building, and the travel distance to the rear entrance was itself a barrier. The 
audit at the main front entrance revealed that visitors had to mount three sets of steps 
to gain access, moving through metal gates to reach heavy bronze doors at the lobby 
entrance, which were not automatically operable.  

The conservation assessment focused on the features present at the front entrance, where 
the impacts of an intervention could be problematic. It was noted that the composition 
of the three-storey portico, which encompasses the main entrance, relied heavily on 
the symmetry of three separated entryways, and that the series of steps which lead up 
to the lobby were part of a careful designed entry sequence. It became clear that the 
barriers to access present at the front entrance were also important character-defining 
elements that contributed to the character of the building. 

Considering the audit and assessment together, it became clear that the rear entrance 
should not be further modified to make an accessible entrance, not only because this 
would be demeaning to disabled visitors, but also because the travel distance to the rear 
presents an accessibility barrier itself. Furthermore, the significant alteration of the main 
entrance to provide an accessible route (such as widening the door openings to allow 
for a clearer passage or eliminating the steps completely) would carry undue impacts 
on this important focal point of the building’s design. Thus, the design task became the 
introduction of new accessibility features at the main entrance, while respecting and 
preserving the attributes and composition of the portico. 

A ramp and mechanical lift platform were both considered to address the issue of vertical 
access; however, a ramp was selected because it is more amenable to barrier-free access, 
easier to maintain, and better able to integrate with the existing building architecturally. 
It was recognised that to preserve the composition of the portico the accessible entrance 
route must utilise one of the three existing doorways. The south flanking doorway was 
selected taking advantage of the open area directly adjacent to it. A schematic design 
was developed that located most of the mass of the new intervention to the south of 
the portico, to reduce visual impact.  

Canada Life Building, Canada
Case Study

Canada Life Building: Main entrance, 2015. (Source: Vik Pahwa, Canada Life 
Building east façade, Urban Toronto website, May 19, 2015, accessed April 7, 
2020, https://urbantoronto.ca/news/2015/05/photo-day-canada-life-building.)  

Canada Life Building, 1931. (Source: 
Unknown, The Canada Life Building 
on University Avenue was the city’s 
tallest when it was built in 1931, 1931, 
Toronto Archives website, accessed 
April 7, 2020, https://www.thestar.
com/yourtoronto/once-upon-a-city-
archives/2015/08/06/once-upon-a-city-
the-making-of-torontos-university-ave.
html.) 

Existing vestibule steps and gate at 
main entrance. (Photo by ERA, 2014.) 
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Two straight ramps bring the user up to lobby floor elevation at the exterior, where a 
new elevated landing installed through the vestibule does not engage or modify the 
existing fabric.   As this distinction in form was made, efforts were made to render the 
ramp in materials and motifs compatible with the building itself. For the ramp cladding, 
a matching granite was selected, and the guardrails were executed with a spindle 
profile based on the design at the existing gates. Providing a large level area at the top 
of the ramp within the vestibule allowed ample clearance for introducing an automatic 
operator for the out-swinging lobby doors, and fixing the vestibule gates in an open 
position completed the fully barrier free path to the lobby. In accordance with the 
principles of heritage conservation, the intervention was made reversible by ensuring 
the construction did not adversely impact the building’s CDEs, and the steps that were 
concealed by the ramp construction were maintained in place

Canada Life Building: Main entrance with new ramp. (Photo by ERA, 2017.) Interface between new ramp and existing 
fabric. (Photo by ERA, 2017.) 

Canada Life Building: Completed project. (Photo by ERA, 2017.) 
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NotesACCESSIBILITY

1 Disabled World, “Disabilities: Definition, Types and Models of Disability,” last 
modified December 14, 2019, accessed April 7, 2020, https://www.disabled-world.com/
disability/types/.

2 According to the Accessibility for Ontarians with Disabilities Act, 2005.

3 Disabled World, “Disabilities: Definition, Types and Models of Disability,” last 
modified December 14, 2019, accessed April 7, 2020, https://www.disabled-world.com/
disability/types/.

4 An overview of universal accessibility for Hong Kong’s built heritage can be found 
at: Rosman Wai, “Universal Accessibility to Built Heritage,” in International Sustainable and 
Urban Regeneration - Case Studies and Lessons Learned 2008, eds. Lau, et al (Hong Kong: 
HK College of Technology, 2008), 59-67.

5 Australia ICOMOS, The Burra Charter: The Australia ICOMOS Charter for Places 
of Cultural Significance (Burra: Australia ICOMOS, 2013).

6 Parks Canada, Standards and Guidelines for the Conservation of Historic Places 
in Canada (Ottawa: Parks Canada, 2003.
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Sustainability
Heritage conservation and the adaptive reuse of heritage buildings is often acknowledged 
as being a sustainable practice. It uses what is existing/surviving, favours repair over 
replacement, retains the fabric and energy that originally went into making something, 
and reduces the waste of demolition and new construction. The benefits of heritage 
conservation can go far beyond these essential actions. There are much stronger inter-
relationships between natural and built-heritage conservation and our larger society. 
In the framework of sustainability this also means the relationships with our culture 
and social structure, economy, and changing planet. Many heritage projects have the 
opportunity to address one (or more) of these relationships and in doing so, they can 
contribute to the sustainability of their local community and global initiatives, such as  
the United Nations Sustainable Development Goals 2030.1 

Intergovernmental panels, groups of scientists and observers agree that the earth’s 
climate system is changing and there is a global need to alter the activities accelerating 
anthropogenic change. Extreme weather conditions are predicted along with future 
uncertainty. Resiliency in buildings, cultures, and economies requires projects to 
be adaptable to changing conditions and meet the needs of the present without 
compromising the ability of future generations to meet their needs. It means individual 
projects must account for the larger surroundings in which they are situated and sustain or 
improve the health and function of the natural environment that all people depend upon. 

This section discusses how early project planning, material choices, landscape 
considerations, recognition of changing climactic influences, long term building 
operations, and cultural opportunities can contribute to sustainable projects involving 
heritage resources. An innovative approach to conservation work coupled with advanced 
energy modelling is demonstrated in the case study of the Gemini House in Toronto, 
Canada. Other broader and multi-disciplinary sustainability initiatives are illustrated in 
the case studies of adaptive reuse projects at The Mills in Hong Kong and The Evergreen 
Brickworks in Toronto, Canada.   

Andrew Pruss 
Adam Krop
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Environment and Resilience

The nested dependency of our economy 
on our culture and the environment. 
(Source: Nested Sustainability, 
Biohabitats, accessed June 3, 2020, 
https://www.biohabitats.com/.) 

The idea of sustainability built upon 
many cross-cultural factors. (Source: 
Diagram, Policy for Sustainability 
Lab, accessed June 3, 2020, http://
www.socsc.hku.hk/psl/laichiwo/en/
pages/sustainability-assessment/
assessment/.) 

Conservation addresses the issue of maintaining the longevity of tangible and intangible 
cultural heritage for future use and learning. Sustainable practice in heritage conservation 
necessitates that the continued, robust, and changing environment of a project are 
addressed. It requires identifying hazards, assessing vulnerabilities, quantifying 
externalities, analysing scenarios and impacts, and establishing performance targets. 
All building projects have to weigh the immediate costs of a project versus the long-term 
value expected and the intended service life of a project. Project leaders focused on 
sustainability are in positions to communicate how addressing resiliency can add value 
to building operations, mitigate harm, or even help build communities, economies, and 
support a healthy environment.  

It is often said that any building needs a good hat and good boots, that is, a roof or shelter 
from the elements and a sturdy foundation as connection to and separation from the 
ground. However, weather systems are becoming increasingly unstable with changing 
patterns that are causing exposure, vulnerability, and impacts like never before. Climate 
change is creating more powerful typhoon and hurricane systems, higher rainfall, flooding, 
sea level rise, increasing erosion, and drought. These changing conditions are creating 
greater stresses on building fabrics, landscapes, exposed heritage artefacts, interior 
building environments (such as climate control in museums and moisture permeability 
within envelopes), buried remains, and communities. The ability of cultural heritage to 
withstand or adapt to these changing conditions is known as resilience. Identification 
of increasing impacts and consequences have been well documented and illustrated 
in publications such as “A Guide to Climate Change Impacts” by Historic Environment 
Scotland.2 The Hong Kong Jockey Club Disaster Preparedness and Response Institute 
has also produced good publications anticipating local impacts of climate change and 
reports on sustainable cities and communities.3 

External factors can have great influences on the local conditions of a heritage place, and 
any project can impact local, regional, and global ecologies as well as their representative 
communities. Pollution, air quality, and toxic contamination can infiltrate a heritage 
place causing visible deterioration to artefacts and materials (e.g. accelerated corrosion), 
and people (e.g. illness). Similarly, the total load or ecological footprint4 of a project 
through its initial construction, deterioration, reuse, and future management can have 
an effect on the larger biosphere. Choices in project execution can in turn cause excess 
pollution or disrupt ecological functions directly at a site or off site at the location where 
resources are mined or harvested, processed, manufactured, and transported to site. 
These choices have much larger and down-stream implications for our economies and 
practices. Our culture and way of life are dependent and inseparable from a healthy and 
functioning environment that provides the basic necessities of life; air, food, material 
resources, and water. Therefore, to support a healthy environment, we must build 
sustainable economies that require adjustments in culture and society. In Hong Kong, 
the transformation of the Old Tai Po Police Station into the Green Hub for sustainable 
living is an adaptive reuse project that has demonstrated ways that a building and a 
community can consume less resources, create less waste, reduce the use of fossil fuels, 
and build resilience in a community.5 

Before and after views of the Old Tai Po Police Station in Hong Kong. [BEFORE] 
(Source: Tksteven, Old Tai Po Police Station, May 2012, photograph, Tksteven, 
accessed June 3, 2020, https://commons.wikimedia.org/wiki/File:Old_Tai_Po_
Police_Station_2012.JPG)  [AFTER] (Source: Tksteven, the Green Hub – Main 
Building, August 2015, photograph, Tksteven, accessed June 3, 2020, https://
commons.wikimedia.org/wiki/File:Green_hub_main_building_2015.jpg)
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Conservation and Sustainability

Building projects have lifecycles and often involve local and/or internationally sourced 
materials which in turn can have impact on regional ecosystems and affect climate 
change and therefore contribute to changing global weather patterns.  They also have 
a role in the interplay of community relationships and the flow of capital. Response 
to environmental concerns therefore acts at many scales, across time, and spanning 
many disciplines. Heritage conservation practice create an opportunity to interpret the 
past and at the same time can strive to tell a narrative of a present intervention that will 
continue to be interpreted with new interventions by future generations.  

The professional response to issues of sustainability is the development of an Integrated 
Design Process (IDP). IDP acknowledges many project stakeholders and creates a 
framework where complex problems with overlapping implications are addressed with 
clearly defined goals and objectives. Solving problems in holistic ways that support 
sustainable development across economic, cultural, and environmental objectives, 
requires a collaborative process of a multi-disciplinary team that can understand a project 
as a system of integrated parts. The team works through increasing levels of specificity 
that focus on the design, implementation, and operation of a project over its lifecycle  

Conservation projects are becoming increasingly unique, showcasing innovative design 
solutions and models for community collaborations, while new technologies are 
continually coming to market. Management of building energy consumption seeks to 
optimise mechanical systems for efficiency and reduce dependence on the fossil fuels 
linked to the acceleration of climate change. Passive house design principles developed 
and promoted through the Passive House Institute6 and demonstrated in projects such 
as the Gemini House (see case study) utilise solar gain, natural ventilation, insulation, 
and air sealing strategies to maximise efficiency. Secondary active strategies using 
renewable energy sources integrated with efficient and well-tuned mechanical systems, 
efficient lighting, advanced building automation and design stage energy modelling are 
now requested by many clients, such as The Evergreen Foundation who developed the 
Evergreen Brickworks (see caste study).  

Material choices in built heritage conservation has significant impact on sustainability. 
The act of heritage conservation is inherently an act to reduce waste, reuse, and/or 
recycle existing building fabric that contains significant embodied carbon and energy. 
Traditional buildings are generally comprised of repairable assemblies with low embodied 
energies materials that allow for incremental replacement. However, as traditional and 
local sources of materials (both renewable and non-renewable) are consumed over 
time, increasing scarcity of both the quantity and/or quality of materials can become an 
issue for a project’s success. Sourcing materials from further afield, if possible, shifts the 
environmental burdens of production to other regions and increases the carbon costs 
of transportation. Local or 100-mile sourcing of building materials7 is generally more 
closely aligned with traditional practices, but also decreases transportation costs and 
contributes to supporting local economies.  

At a larger scale, natural and cultural heritage landscapes are recognised for the intimate 
relationship between the natural environment and people. They aim to conserve 
important ecological functions, biodiversity, and/or human modes of production that 
shaped entire regions. In 2013 a collaboration between The University of Hong Kong’s 
Policy for Sustainability Lab and HSBC launched a multi-year cross sectoral project called 
Sustainable Lai Chi Wo.  The village of Lai Chi Wo is within the boundary of the Hong 
Kong UNESCO Global Geopark and the project, encouragement of rural agriculture in 
harmony with nature has reinvigorated the local community and economy and improved 
the sustainability and food security of neighbouring urban centres. Conservation and 
adaptive reuse projects such as Tai Kwun in Hong Kong can also support local cultures 
and traditional trades by requiring materials or building techniques that are no longer in 
widespread use.  Encouraging traditional building techniques and use of local materials 
creates opportunities for teaching and preserving knowledge of traditional skills. This 
act strengthens local professional and social networks and supports local economic 
development and cultural sustainability. Both The Mills in Hong Kong and the Evergreen 
Brickworks in Toronto act as hubs of business and technological innovation, they have 
become case-study projects and support larger environmental initiatives, such as the 
Future Cities initiative.8 

Diagram illustrating the primary passive 
house design strategies. (Source: 
Thomas Langer, PassivHaus schema, 2010, 
Passive House Institute, accessed June 
3, 2020, http://www.passiv.de.) 

An aerial view of Lai Chi Wo village 
and agricultural fields set among the 
mountains. (Source: Eric Ng, Lai Chi Wo 
Village, photograph, 2018, accessed June 
3, 2020, https://www.cpr.cuhk.edu.hk/
resources/events/photo/5d79c30e847d8.
jpg.) 
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Established in the 1954, Nan Fung Textiles was a textile factory complex in Hong Kong 
originally composed of six buildings (mills).  As manufacturing shifted to mainland 
China and South-East Asia in the 1980’s, Nan Fung Textiles closed permanently in 2008. 
In 2014 Nan Fung Group, the original and only owners, revitalised three buildings of the 
site, numbers 4, 5 and 6, as The Mills. 

Located in Tsuen Wan, the 2400 square metre low-rise complex is located in a residential 
neighbourhood. The rather unremarkable concrete buildings were in weathered, but 
good conditions and many artefacts from the industrial past were left in-situ such as 
stencilled “no-smoking” signs and reinforced structural columns and beams battered 
by old equipment. The adaptive reuse project did not seek to tap into the available and 
lucrative property market, but instead is an homage to the area’s industrial heritage. As 
a co-working space, business incubator, marketplace and centre for heritage arts and 
textiles, the project builds both a space and a community to support start-ups in the 
fashion, textile, and creative industries. 

Simple interventions were considered when revitalising the old factories into liveable and 
functional spaces. Large areas of floorspace were sacrificed to insert a large atrium, bringing 
in natural sunlight. A long exterior wall was erected to facilitate outdoor programming 
as well as to shade to lower indoor temperature and decrease air-conditioning energy 
use. The former concrete roof that acted as a heat island was converted to a public roof 
top garden. It acts as one of the few green spaces within an area of urban development 
as well as a vegetable garden used by the market restaurants of The Mills.  

The project aims to support innovation and creative economy. The incubator is designed 
for “techstyle” companies that are merging fashion and technology, companies inventing 
new retail models, improving materials, and developing new supply chains for the 
local and global industries. All of which is creating new networks of collaborators and a 
reinvigorated local economy. A “green lease” offers incentives, such as access to additional 
space for marketing and promotion of products to tenants who undertake recycling and 
composting initiatives. The space also hosts the G2G (or garment-to-garment) Recycling 
System start-up. It is a micro-scale production line that recycles post-consumer garments 
so that they become clean and useful, spun into new fabrics and constructed as new 
clothing. It involves integral and closed-loop textile recycling processes that operate at 
a local and pop-up retail scale. 

The Mills, Hong Kong 
Case Study

The new rooftop public space and garden of The Mills. (Source: Tsui, Enid. 
“Preview of the Hong Kong factories turned design hub The Mills as complex 
nears completion.”) 

The original 1950’s factory building of 
Nan Fung Textiles (before revitalisation 
as The Mills). (Source: Tsui, Enid. 
“Preview of the Hong Kong factories 
turned design hub The Mills as complex 
nears completion.”) 

A revitalised interior of The Mills. 
(Source: Tsui, Enid. “Preview of the 
Hong Kong factories turned design hub 
The Mills as complex nears completion.”) 
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Rows of historic brick kilns preserved 
within Building 16. (Photo by ERA 
Architects, 2010.) 

The Evergreen Brickworks redevelopment saw the adaptive reuse of a derelict and 
contaminated industrial heritage brick factory into a model for future sustainable city 
building and a cultural hub. The integrated design and development approach created 
a LEED-platinum certified case study for low-carbon cities and an urban space where 
the public can experience sustainable practices and renewable energy at work. 

The Brickworks is located in an urban river valley. Between 1889 and 1989, it was site of 
mining clay, and forming, drying, and firing bricks to build the city of Toronto. Reclaiming 
and decontaminating the open pits and restoring the natural habitats on the landscape 
have woven this site back into the natural waterway, forest valley, and recreational trail 
systems along the Don River.  

Building 16 is a 4900 square metre building within the Brickworks complex originally used 
for firing clay into bricks.  Prior to redevelopment, the unconditioned space caused the 
historic character rich brick kiln artefacts to deteriorate due to flooding and freeze-thaw 
cycles. In order to temper the external weather and make this open space habitable for 
events and conferences the design modifications included – low temperature radiant 
floor heating/cooling, high performance glazing combined with a chilled floor and passive 
ventilation, solar panel and ground source pump systems reduce dependence on fossil 
fuels and extend the use of the building from six to ten months of the year. The envelope 
was designed with an air cavity to ensure air circulation and moisture management. 

The large exposed site, being situated in the river valley, experiences severe seasonal 
flooding. This is an environmental condition that will be increasingly experienced by 
more and more sites around the globe because of climate change. In response to this 
issue and to ensure resiliency for the future, the floor slabs were raised 900mm above 
their original location and created the opportunity for a level universally accessible 
space. The floor rests on a matrix of cavities under the floor, allowing flood waters to pass 
through and to drain away. A new material for the flooring substrate provides twenty 
times higher insulation results than regular substrate and a lower carbon concrete mix 
results in 50 percent fewer CO2 emissions from manufacturing, as well as integrating 
post-industrial recycled material and recycled aggregate. 

The site now includes open park areas, public markets, offices and Building 16; the 
massive site of the old brick kilns. Building 16 is a portion of the complex dedicated to 
the Future Cities Centre with the mandate of addressing the complex urban issues of the 
twenty-first century, including climate change, smart cities, sustainability, leadership 
networks and inclusivity.  

The Interior of Building 16 showing the new envelope to temper the interior 
space and treatment of new raised floor at the historic brick kiln. (Photo by 
ERA Architects, 2010.) 

Before and after views of the Evergreen 
Brickworks site transformed from 
industrial brickyard to cultural 
hub. (Source: Evergreen Foundation, 
photograph, 2019, accessed June 3, 2020, 
https://www.evergreen.ca/blog/entry/
request-for-proposals-evergreen-brick-
works-master-plan/.)  

Evergreen Brickworks, Canada 
Case Study
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Gemini House, Canada 
Case Study

The Gemini House presented the opportunity to match a cultural heritage with 
sustainability objectives to act as a pilot heritage project following passive house design 
principles. The project started with a deteriorated Victorian house with high energy loss, 
high air leakage, poor building envelope, peeling painted brick, deteriorated roof, rotting 
wood trim, and heavily worn interior finishes. The objective was to create a space that is 
only occasionally used for visiting guests and to transform the building to comply with 
rigorous international standards for low-energy housing. 

The project proposed a “Nested Thermal Envelope Design” consisting of a heated interior 
core within a thermally tempered interior perimeter. This localised the heating to a 
smaller area required on a daily basis by creating multiple thermal zones and envelopes 
to recapture heat loss to the outdoors and reduce energy consumption. Project legibility 
was established by using a contemporary design and material choice for the core and 
a heritage design and material choice at the periphery. Connection between the two 
interior zones was maintained with triple glazed doors and interior windows. 

Combining heritage materials with modern materials like insulation and vapour barriers 
in cold climates can cause unwanted water retention within building envelopes. The 
Gemini House envelope was redesigned with a 25mm airflow cavity between the historic 
brick exterior wall and insulation applied at the interior face. This ensures good drainage 
and airflow, prevents water retention, and damage from freeze-thaw cycles. 

Passive solar heat gains were calculated and balanced with the creation of passive 
ventilation flows through the existing turret. The building exceeded the local building 
code requirements for heating energy. It also restored the beautiful finishes that were 
salvageable and upgraded the building for contemporary use.  

Diagram illustrating the core and 
periphery passive house design strategy 
used at the Gemini House. (Source: ERA 
Architects, 2009.) 

Exterior restoration of the Gemini 
House. (Photo by ERA Architects, 2010.) 

View from the interior heated core 
through the interior triple glazed 
doors to the tempered interior perimeter 
space. (Photo by ERA Architects, 2009.) 
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Directions  
in Heritage

Cultural heritage value is an evolving concept. The idea of what has cultural heritage value 
and requires protection has expanded from archaeological sites and buildings with historic 
and artistic value to social value, communal landscapes, and intangible expressions of 
culture. International organisations such as UNESCO and ICOMOS, governments, property 
owners, community stakeholders, and consultants all have responsibilities in evolving 
the future of heritage conservation.  In addition to the evolution of what is thought to 
have value, heritage professionals are also maturing in their practices for conserving 
heritage sites to cope with growth in cities across the world. In the last thirty years of 
heritage conservation theory, the recognition of social value has increased, broadening the 
conversation strictly from identified physical resources. The world of heritage continues 
to develop in response to our perception and understanding of heritage. 

This section presents new ways of responding to and actively using heritage resources, 
as well as new areas receiving significant thought and development in the heritage 
field. Increasing amounts of adaptive reuse and the introduction of new construction as 
additions or adjacent to heritage sites has expanded our consideration of new design in 
a heritage context. What is considered authentic in the field has expanded and intangible 
aspects of our culture have been recognised. Our appreciation and study of landscapes 
and urban landscapes has expanded and is considered key to our understanding of 
heritage resources. Finally, how we understand and interpret cultural heritage value 
continues to expand as the role of presenting and recording is integral to cultural 
heritage practice. These new areas of development are expanding our interaction with, 
and understanding of, heritage. 

Andrew Pruss  
Ray Lister  

Aly Bousfield
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New Design and Adaptive Reuse

Throughout the world, the adaptive reuse of historic buildings is increasingly recognised 
as a sustainable approach to the conservation of cultural heritage value. Conversations 
surrounding heritage conservation have shifted toward balancing the desire to retain 
heritage places and the realities of changing societal needs and the programmatic 
demands of contemporary use. In 2018, the United Nations estimated that 55 percent 
of the world’s population resided in urban areas. By 2030, the world is expected to have 
43 mega-cities, meaning cities with a population over 10 million people, shown below.1 
As our cities grow more and more populated, some heritage professionals have turned 
their attention to finding the balance between protecting heritage value while altering 
and adaptively reusing heritage places.  

This section will discuss some of the principles being adopted by heritage professionals 
who are striking the balance between new design and the reuse of historic places. It is 
divided into three categories of intervention: alteration, addition, and adaptive reuse.  

Adaptive reuse of the 1902 Tai O Police 
Station on Lantau Island, Hong Kong 
as the Tai O Heritage Hotel in 2012. 
(Source: Hong Kong Heritage Conservation 
Foundation Limited.) 

The United Nations World’s Cities in 2018 
Report projects that by 2030, the world 
will have forty-three mega-cities, 
and populations will be increasingly 
urban. (Source: United Nations, 2018, 
accessed June 4, 2020, https://www.
un.org/en/events/citiesday/assets/
pdf/the_worlds_cities_in_2018_data_
booklet.pdf.) 
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Traditional Approaches

The alteration of a heritage building can allow it to maintain functionality as well as 
integrity. Alterations can occur at different scales and may involve changes in building 
systems, such as plumbing or electrical, or could involve the retrofitting of existing 
building elements, such as window replacement, altered access points, or new signage 
installation. When making alterations to a historic building, it is generally best to choose 
the materials and approach that will have the least impact on the heritage value of the 
building. Alterations to heritage buildings should be identifiable at close inspection. 
They should be well documented to ensure that the building’s history is legible. 

An addition to a heritage building involves the extension or increase in the floor area or 
height of a building or structure using new construction. Additions to heritage buildings 
can allow for a building to change uses or to accommodate expanded programs. As 
heritage professionals embrace the challenge of change, additions are more and more 
accepted. Traditional approaches ensure that additions are compatible, distinguishable, 
and subordinate to the heritage building.  

The adaptive reuse of a heritage building involves changing the use of the building to 
allow for its continued use. For example, many Cities are experiencing deindustrialization 
such as Hong Kong and Toronto, where industrial buildings are being reused as residential 
or commercial properties. The adaptive reuse of a heritage building can conserve the 
value of an historic place while recognising that the needs of cities and people change 
over time. Finding a new use for a heritage property should be a choice grounded in 
research. New uses that require a substantial alteration of character-defining elements 
should be avoided. 

In Hong Kong, heritage conservation efforts and changing policies have given rise to 
more adaptive reuse projects. The Revitalising Historic Buildings Through Partnership 
Scheme (Revitalisation Scheme),2 announced in 2008 demonstrates an interest in adaptive 
reuse of heritage buildings. The Revitalisation Scheme allows non-profit organisations 
to apply for the use of a government-owned heritage building.

Addition with modern expression and 
step back of mass from the heritage 
building. (Photo by Steven Evans, 2017.) 

Alteration to entrance, Distillery 
District, Toronto, Canada. (Photo by 
ERA Architects, 2017.) 

Adaptive reuse of an industrial complex, Evergreen Brick Works, a cultural complex and learning centre for sustainable 
cities, Toronto, Canada.  (Source: Evergreen Brick Works, 2019, accessed December 2, 2019, https://www.evergreen.ca/
blog/entry/request-for-proposals-evergreen-brick-works-master-plan/.) 
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New Design Approaches

Heritage professionals are now acknowledging the importance of new design that 
recognises the significance and context of historic places, which include but are not 
limited to historic buildings. A traditionally cautious approach to changing the built 
heritage environment can be compatible with new design approaches. 

In Australia, the Heritage Council of New South Wales has partnered with the Government 
Architect of New South Wales to create a design guide for heritage that has a host of 
useful thinking about new design approaches.3 The guidebook has seven objectives 
discussed here: 

1. Better fit: contextual, local and of its place.  

This objective asks designers to consider new work in relation to the style, materiality, 
scale, massing, and grain of existing buildings and structures. New forms can respond 
to predominant forms of the streetscape while still being innovative. New structures 
on the site can support existing urban patterns by carefully considering height and 
setback in response to the human scale. With consideration to settlement patterns, 
tree canopy and connections between places, new work can respond and re-establish 
meaning in an area.  

2. Better performance: sustainable, adaptable, and durable. 

This objective asks designers to analyse the opportunities and constraints of existing 
structures and sensitively integrate new environmental initiatives where appropriate. 
Retaining and recycling original fabric and materials to preserve embodied energy can 
help to lower the environmental cost of new construction.  

3. Better for community: inclusive, connected, and diverse. 

This objective suggests the investigation of any cultural significance of a place at the 
outset of the project. This can be done by engaging the local community early and often.  

4. Better for people: safe, comfortable, and liveable. 

This objective asks designers to design new work to be of a quality and approach that 
is commensurate with the quality and style of the heritage place. It suggests analysing 
the circulation and relationships of the broader area to determine patterns of use 
important to the site. 

5. Better working: functional, efficient, and fit for purpose. 

Design new work to accommodate possibilities for future changes of use. 

6. Better value: crating and adding value. 

This objective asks designers to explore how new projects can add value for the community 
as well as the client and owner.  

7. Better look and feel: engaging, inviting, and attractive. 

This objective asks designers to design new work to complement the heritage place 
while exemplifying design excellence on its own merits. 

Released in 2019, the Design Guide for 
Heritage is a collaboration between the 
Heritage Council for New South Wales 
and the Government Architect for New 
South Wales. (Source: Heritage Council 
of NSW, 2019, accessed December 11, 
2019, https://www.governmentarchitect.
nsw.gov.au/resources/ga/media/files/ga/
design-guides/better-placed-design-
guide-for-heritage-2019-01-30.pdf.) 
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Authenticity

Authenticity is central to the field of heritage conservation. The concept of what is and 
is not authentic has evolved over time, and it is vital to consider these changes in the 
practice of heritage conservation. 

In 1964, the Venice Charter for the Conservation and Restoration of Monuments and Sites 
(“the Venice Charter”) was drafted as a set of guidelines drawn up by heritage professionals 
that provided an international framework for the conservation and restoration of historic 
sites and excavations. The Venice Charter states that “all reconstruction work should 
[...] be ruled out “a priori” [...] only the reassembling of existing but dismembered parts 
can be permitted.”4 This view of reconstruction was rooted in the idea that authenticity 
is aligned with the concept of originality. 

Since the Venice Charter’s publication, the field of heritage conservation has moved 
toward a broader definition of authenticity. Instead of valuing only the original elements 
of a structure, heritage places can be seen as expressions of living architectural traditions. 
For example, following its destruction during the World War II, Warsaw’s downtown core 
was reconstructed. In 1980, the reconstructed area was inscribed on the World Heritage 
List. It was described as possessing “authenticity in relation to its temporal context.”5 

Chi Lin Nunnery, Hong Kong SAR

Built in 1998 in the Tang Dynasty 
style of architecture, the Chi Lin 
Nunnery provides an interesting case 
study to understand what is authentic 
and what is inauthentic. (Photo by 
Matt Wakeman, accessed October 29, 
2019, https://www.flickr.com/photos/
mwiththeat/5562708746/in/photolist-
9tyh9s-9tykvu-9tyks5-9tyiKu-9tvkyH.) 

Warsaw, Poland

Rebuilt core of Warsaw, Poland. (Source: VisitPoland.com, accessed October 29, 
2019, https://www.visitpoland.com/warsaw-gift-guide.) 
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The Nara Document on Authenticity was drafted in 2004 by an international group of 
heritage professionals. The Nara Document confirms that “Authenticity [...] appears as the 
essential qualifying factor concerning values.”6 It goes on to say that “All judgements about 
values attributed to cultural properties as well as the credibility of related information 
sources may differ from culture to culture, and even within the same culture. It is thus 
not possible to base judgements of values and authenticity within fixed criteria. On 
the contrary, the respect due to all cultures requires that heritage properties must be 
considered and judged within the cultural contexts to which they belong.”7 The Nara 
Document expanded the concept of authenticity to include the authenticity of tradition, 
a type of intangible heritage value. 

In Hong Kong, the Development Bureau was criticised in 2012 for endorsing the inclusion 
of Chi Lin Nunnery and its adjacent Nan Lian Garden in a shortlist of Chinese sites seeking 
UNESCO world heritage status.8 The nunnery was rebuilt in 1998 and the garden was 
built in 2006 in a Tang dynasty architectural style. The landscape and structure did not 
receive world heritage recognition. 

In the future, the evolving concept of authenticity may provide new layers to the 
conversation surrounding Chi Lin Nunnery or other, similar sites. In 2012, Michael W H 
Chan, a Hong Kong lecturer in Cultural Tourism presented a conference paper drawing 
attention to the cultural heritage value of the site as an example of Intangible Heritage, 
an idea explored later in this chapter.9 

Japanese cypress bark shingle roof 
construction

Japan has nominated traditional 
architectural craftsmanship used in 
timber-framed structures for UNESCO’s 
Intangible Cultural Heritage list. 
This is an example of authenticity of 
tradition. (Source: The Japan Times, 
accessed October 29, 2019, https://
cdn.japantimes.2xx.jp/wp-content/
uploads/2019/02/n-unesco-a-20190226-
870x629.jpg, https://www.japantimes.
co.jp/news/2019/02/25/national/
japan-seeks-unesco-heritage-list-
recognition-traditional-architectural-
craftsmanship/.) 
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Intangible Heritage

Tangible cultural heritage refers to the physical products, including built materials, and 
artefacts that are significant to a community. Intangible cultural heritage refers to the 
practices, representations, expressions, knowledge, skills, instruments, objects, artefacts, 
and cultural spaces that communities, groups, and individuals recognise as part of their 
cultural heritage.10  

Ongoing international conversations on the importance of intangible cultural heritage 
and the differing approaches to preservation led to the creation of the 2003 UNESCO 
Convention for the Safeguarding of Intangible Cultural Heritage. From this Convention, 
UNESCO has recognised the following five domains of intangible heritage: 

1.Oral traditions and expressions, including language as a vehicle of the intangible 
cultural heritage; 

2.Performing arts; 

3.Social practices, rituals and festive events 

4.Knowledge and practices concerning nature and the universe; 

5.Traditional craftsmanship.11 

The international Convention outlined that each state party was responsible for identifying 
and defining the various elements of the intangible cultural heritage located within its 
territory. This process was to include the participation of communities, groups, and 
relevant non-governmental organisations to create inventories as a reference point and 
basis for protecting an area’s intangible cultural heritage. 

UNESCO’s Living Heritage Constellation

These interactive visual highlights 
produced by UNESCO outline the living 
heritage and natural elements outlined 
in the 2003 UNESCO Convention for the 
Safeguarding of Intangible Cultural 
Heritage. They further represent the 
diversity and interconnectedness of 
these elements within a culture.  

(Source: UNESCO, accessed October 
29, 2019, https://ich.unesco.org/en/
dive&display=constellation.) 
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Following the recognition of the Convention, the Government of Hong Kong Special 
Administrative Region created an Intangible Cultural Heritage Unit in 2004 and later 
commissioned a survey for intangible cultural heritage, using the domains outlined 
by UNESCO, to be undertaken across Hong Kong. After the survey’s extensive research 
and field work, an inventory outlining 480 items of intangible cultural heritage was 
published in 2014.12  Following the publication of the Inventory, the Intangible Cultural 
Heritage Unit became the Intangible Cultural Heritage Office in 2015 (ICHO) which serves 
to further identify, document, research, preserve and promote Hong Kong’s intangible 
cultural heritage.  

In August 2017, Hong Kong’s Leisure and Cultural Services Department announced the 
first Representative List of the Intangible Cultural Heritage of Hong Kong (Representative 
List). This list was comprised of 20 items characterised under four domains which 
were altered slightly from UNESCO’s five domains. The four domains outlined in the 
Representative List are: 
• Performing arts 
• Social practices, rituals and festive events 
• Knowledge and practices concerning nature and the universe 
• Traditional craftsmanship13 

The Representative List provides guidance for the prioritisation and safeguarding of 
intangible cultural heritage. According to the principles outlined in the Convention, this 
representative list should be updated on a regular basis. 

The Arts of the Guqin

The arts of the guqin is on the first 
representative list of intangible 
heritage of Kong Kong. This process 
includes the traditional techniques 
for making the qin (a seven-stringed 
plucked instrument). Qin making is a 
craft that starts with chopping and 
trimming a piece of wood, and involves 
nine steps, namely seeking, chopping, 
hollowing, fitting, assembling, cement 
priming, sanding, lacquering and 
stringing, until it reaches the final 
stage of becoming an instrument. Local 
craftsmanship of qin making can be 
traced back to Xu Wenjing, a master qin 
player of the Zhejiang school. (Photo by 
Chuang Kung-ju, 2018, accessed October 
29, 2019, https://nspp.mofa.gov.tw/
nsppe/print.php?post=130389&unit=412.) 
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Cultural Landscapes

Pimachiowin Aki, Canada

Pimachiowin Aki (‘The Land That Gives 
Life”) is a landscape composed of rivers, 
lakes, wetlands, and boreal forest that 
was recognized as a World Heritage Site 
by UNESCO in 2018 as a cultural landscape 
with outstanding universal value for 
both its cultural and natural features. 

Pimachiowin Aki, spanning the current 
Manitoba - Ontario border in Canada, 
forms part of the ancestral home of the 
Anishinaabeg, an indigenous people living 
from fishing, hunting and gathering. The 
site encompasses the traditional lands 
of four Anishinaabeg communities. 

The area’s designation as a World Heritage 
Site outlines that the exceptional 
natural features are interconnected 
with the cultural traditions of Ji-
ganawendamang Gidakiiminaan (‘keeping 
the land’).  These traditions consist 
of honouring the gifts of the Creator, 
respecting all forms of life, and 
maintaining harmonious relations with 
others. A complex network of livelihood 
sites, habitation sites, travel routes 
and ceremonial sites, often linked by 
waterways, provides testimony to this 
ancient and continuing tradition. 

(Source: UNESCO, accessed on 
October 29, 2019, whc.unesco.org/en/
documents/123223.) 

A cultural landscape approach seeks to recognise the historical and cultural dimensions 
of landscape (or cultural layers) that represent the connections, ideas, and practices 
of humans in the environment.  

The term emerged in the 1992 Operational Guidelines for the Implementation of the 
World Heritage Convention, reflecting a shift from a focus on natural landscapes/
gardens and built/cultural heritage as separate entities. The qualities of a cultural 
landscape are defined by each instance and accommodates urban, rural, or wilderness 
environments that may contain meaning to one culture or many. 

UNESCO, the United Nations Educational, Scientific and Cultural Organization 
recognises three main categories of Cultural Heritage Landscape: 

Designed Cultural Landscape: clearly defined places designed and created 
intentionally by an individual or group, usually at a particular moment in time. These 
cultural landscapes encompass the garden and parkland landscapes constructed for 
aesthetic reasons that are commonly, but not exclusively associated with religious 
and other monumental buildings and ensembles. 

Organically Evolved Cultural Landscape: a landscape that results from an initial, 
social, economic, administrative and/or religious imperative and has developed its 
present form by association with and in response to the natural environment. Two 
subcategories of an evolved cultural landscape exist: 
• A Relic (or fossil) landscape is one in which an evolutionary process came to 

end at some point in the past, either abruptly or over a period. Distinguishing 
features or the diminished landscapes are still visible in material form. 

• A Continuing landscape has maintained an active role in society and is closely 
associated with the traditional way of life in which the evolutionary process is 
still ongoing.  

Associative Cultural Landscape: Places where the cultural ideas that create 
significance to a place are not physically obvious and are often defined by patterns 
of use or cultural associations. 

DIRECTIONS IN HERITAGE



Page 182

In 2011, UNESCO introduced the Recommendation on the Historic Urban Landscape 
(HUL). This approach to historic urban centres views heritage as an asset with social, 
cultural and economic elements. It conceives of a city as an environment with layered 
cultural practices, infrastructure, identities, topography, urban structure, economic 
processes, social values, open spaces, hydrology and geomorphology converging to 
create a sense of history in place. The actions recommended by UNESCO begin with a 
full assessment of the city’s resources: 
• Undertake a full assessment of the city’s natural, cultural and human resources; 
• Use participatory planning and stakeholder consultations to decide on conservation 

aims and actions; 
• Assess the vulnerability of urban heritage to socio-economic pressures and impacts 

of climate change; 
• Integrate urban heritage values and their vulnerability status into a wider framework 

of city development; 
• Prioritize policies and actions for conservation and development, including good 

stewardship; 
• Establish the appropriate (public-private) partnerships and local management 

frameworks; 
• Develop mechanisms for the coordination of the various activities between different 

actors.14 

Hong Kong’s territory-wide survey was conducted between 1996 and 2000 by the 
Antiquities and Monuments Office, which recorded nearly 9,000 buildings.15 A number 
of assessments have taken place since that time, resulting in the grading of historic 
buildings.16 

The future of cultural heritage management in Hong Kong could consider a HUL approach, 
integrating the existing survey of built heritage with other elements that have cultural 
heritage value, such as cultural heritage landscapes, interpretation spaces, and intangible 
heritage elements. This can result in a rich dialogue between different actors in the 
heritage conservation field and an enriched urban environment. 

Pok Fu Lam Village, Hong Kong SAR

(Photo by David Gilbert, accessed 
October 29, 2019, https://www.flickr.
com/photos/randomwire/6325001847.) 
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Historic Urban Landscapes

New Life for Historic Cities 
is a brochure that introduces 
the Recommendations on the 
Historic Urban Landscape, which 
was adopted in 2011 by UNESCO’s 
General Conference. (Source: 
UNESCO, accessed October 30, 
2019, https://whc.unesco.org/en/
news/1026.) 

An example of the need for such an integrated approach is, Pok Fu Lam Village, a residential 
village on Hong Kong Island at the western end of the Southern District, positioned in a 
valley between Victoria Peak and Mount Kellett. The small village, perched on the hillside 
is characterised by narrow lanes and alleys with small, simple traditional buildings which 
are contrasted by high-rise contemporary buildings along its periphery. 

Pok Fu Lam Village was established over two centuries ago and exists today as one of 
Hong Kong Island’s last traditional villages. Pok Fu Lam represents an evolved, continuing 
cultural landscape that displays the area’s periods of change (or cultural layers) and aids 
in understanding periods of change in the greater region while maintaining strong ties 
to cultural events and practices in Hong Kong. 

The dense vernacular architecture of Pok Fu Lam Village was constructed in response to the 
landforms of the area, (following the streams and lay of the slopes) and the implemented 
traditional feng shui principles as the small agricultural village was established. The 
simple residential buildings in Pok Fu lam Village encouraged its residents to utilise the 
public spaces in the village, which has led to a strong social community that maintains 
active village traditions, including the celebrated Fire Dragon dance.  

Within the setting of this traditional village, institutional architecture punctuates the 
landscape and is representative of Hong Kong’s colonial era, including the Bethanie, 
former Douglas Castle (current day University Hall), Pok Fu Lam Reservoir, and remains 
of the former Dairy Farm company. 

Together, the scale, spatial organisation, and physical setting of the village contribute 
to the significance of this village’s cultural landscape. The Pok Fu Lam Village Cultural 
Landscape Conservation Group was formed in January 2009 by local villagers to document 
the heritage and cultural landscape and promote the importance of conserving the 
layers of the historical architecture. 

Pok Fu Lam is not a formally designated cultural landscape and pressure to develop 
threatens to destroy components of the Village. The Village was included on the 2014 
World Monuments Watch to raise awareness of its significance and scarcity of traditional 
form in the growing urban areas of Hong Kong and highlighted the threat of development 
in the area that could harm the cultural landscape. 
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Heritage Interpretation is an emerging field of heritage conservation. As heritage 
professionals have become increasingly aware of the importance of curating a relationship 
between the public and their heritage resources, Heritage Interpretation Plans have 
become more prevalent and more diverse. 

In Europe and North America, the interpretation of heritage place has been heavily 
influenced by Freeman Tilden’s six principles for quality heritage interpretation. Created 
in 1957, they are: 

1. Any interpretation that does not somehow relate what is being displayed or described 
to something within the personality or experience of the visitor will be sterile.  

2. Information, as such, is not interpretation. Interpretation is revelation based upon 
information. But they are entirely different things. However, all interpretation 
includes information.  

3. Interpretation is an art, which combines many arts, whether the materials presented 
are scientific, historical or architectural. Any art is in some degree teachable.  

4. The chief aim of interpretation is not instruction, but provocation.  

5. Interpretation should aim to present a whole rather than a part, and must address 
itself to the whole man rather than any phase.  

6. Interpretation addressed to children (say, up to the age of twelve) should not be a 
dilution of the presentation to adults but should follow a fundamentally different 
approach. To be at its best it will require a separate program.17 

Heritage Interpretation at a  
District Level

In the Distillery District in Toronto, 
Canada. (Photo by ERA, 2019.) 
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Interpretation DIRECTIONS IN HERITAGE

These guidelines have encouraged the evolution of interpretation approaches from 
simple text-based heritage plaques to an expanded program of interpretation which could 
include playground structures, landscape installations, public art, walking tours, books, 
or digital galleries. In current practice, interpretation efforts should convey information, 
provoke emotional connection to a site, and fit within the context of the site. This demands 
creativity and can lead to a fuller understanding of the cultural heritage value of a site, 
and the scale and meaning of heritage sites will impact the approach to Interpretation. 

In Hong Kong, the University of Chicago Campus on Mount Davis is an excellent example 
of interpretation of a large site. Using interviews and primary research, the Heritage 
Courtyard and Interpretation Centre has produced an interpretation plan focusing on 
six narrative themes. Importantly, the narrative themes consider the evolution of the 
site from its early use as a military battery to its recent role as a university campus.  

The interpretation program for the campus includes web-based videos, allowing 
the historical importance of the site to be communicated. Additionally, an on-site 
interpretation centre has been installed. The centre provides self-guided or prearranged 
tours of the site, grounds and exhibit spaces. Exhibit text is also available on the centre’s 
website to increase access. 

The future of heritage interpretation in Hong Kong may include similarly thoughtful 
interpretation on smaller, private sites. As the value of heritage resources is recognised 
more broadly, more opportunities for creative interpretation on constrained urban sites 
will be realised. These sites may benefit from interpretation approaches that explore the 
use of programming (i.e. tours and events making use of redeveloped sites), products 
(i.e. books, websites, podcasts), or design (i.e. public art or displays) that increase the 
connection between past and present. 

Narrative themes of Mount Davis:

Defence: THE BATTERY 

Refuge: THE MATSHEDS 

Royal Engineers: THE MESS 

Shelter: THE SQUATTERS and THE COTTAGES 

Royal Hong Kong Police Force: The CELL 
and THE SAFE HOUSE 

Education: THE UNIVERSITY 

(Photo by Pak Yiu, accessed October 
30, 2019, https://news.uchicago.edu/
story/university-chicago-opens-hong-
kong-campus.) 
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As the concept of cultural heritage value has expanded, it has become increasingly 
important to look beyond the traditional site-by-site approach to cultural heritage 
management. This work can include the creation of a framework for decision making 
about heritage assets, and the development of policies that supports the objectives. 
Regional or municipal surveys have emerged as a means of creating a more synthesized 
approach to heritage management.  

The Los Angeles Historic Resource Survey (LAHRS) Project is a partnership between 
the City and the Getty Conservation Institute. After discovering that only 15 percent 
of the city had been surveyed for cultural heritage value, they recognized the need to 
be proactive. This led to a city-wide survey. The objectives of the LAHRS Project were: 
• to document the community, cultural, and economic benefits of a comprehensive, 

citywide historic resource survey 
• to develop a professional survey methodology through research of key survey 

methods and management issues (survey data will be used for multiple purposes 
including historic preservation, education, community and economic development) 

• to collaborate with the city and stakeholders in testing survey methods 
• to publish information regarding survey practice and incentives for historic 

preservation 
• to serve as an information resource regarding historic resource survey methods 

and management issues for city government and the private sector 
• to share information on best practices associated with citywide surveys with the 

conservation community and interested stakeholders18 

The survey included resources such as public stairways, trees, lakes, signs, and highway 
overpasses as well as traditional structures. The survey is complete and data entry into 
an online portal is ongoing. 

HistoricPlacesLA.org was created to 
inventory, map, and describe Los 
Angeles significant historic resources. 
The website will include the city’s 
Historic-Cultural Monuments and 
Historic Preservation Overlay Zones 
(HPOZs), properties listed in the 
National and California registers, 
and information gathered through the 
citywide survey of historic resources. 
(Source: HistoricPlacesLA.org, 
accessed October 30, 2019, http://
historicplacesla.org/.) 

The Upper Franklin Canyon Reservoir is 
considered a contributor to a heritage 
district in LA, and is a resource on the 
HistoricPlacesLA.org website. (Source: 
HistoricPlacesLA.org, accessed October 
30, 2019, http://historicplacesla.
org/reports/b661c954-7e24-47f1-9255-
56ba5b4dd8de.) 
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